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TIOMOII[IO JIAHI[ETOB. ABTOMaTHYECKOE YCTPOHCTBO JUIs 3a00pa KAMMIIISIPHON KPOBH COJEPKHUT KOPITYC C TIIOIIAKOH
KPETUTeHHUS K KOXKe ITAMeHTa, KHOTIKY JUIsl IPHBEACHHUS B ICHCTBHE YIAPHOTO MEXaHN3Ma JIAHILIETa, TTOATPYKHHEHHBIH
BO3BpAaTHOH TIPYKHHON OOpPAaTHBIM KialaH, TePMETHYHYIO0 KaMepy, CTeHKH KOTOpOd 0oO0pa3oBaHBI CHIMKOHOBOH
MeMOpaHOH, KaHaJl, COeHHSIONINI KaMepy C pa3beMOM ISl KPeTIeH!s TPOOUPKH, ¥ TPOOHPKY. YIapHbBIH MEXaHU3M
COZIEP>KUT MPYXKHUHY U 00€CTIeYNBACT IePEeMEIeHNUE JIAHIETa U3 OTBEACHHOTO ITOJIOKEHNSI B BBIIBUHYTOE HOJIOKEHNE,
B KOTOPOM JIAaHIIET BBIXOAUT 3a MPEAEIIbI IIOMAIKH KperuieHus. Knamnan obecniednBaeT cTpaBIuBaHue H30BITOTHOTO
JaBlIeHHsl B TIpOIecce IEpPEeMEIIEeHHs JIAHIEeTa M3 OTBEAEHHOTO IOJNOXKEHHS B BBIABHHYTOE U IOAICPKAHHE
OTPUIIATEIFHOTO JABICHHS TPH TEPEMEIIeHNH JTaHIeTa W3 BBIABUHYTOTO MOJIOKEHMS B oTBené¢HHOe. Ilmomanka
KPEIUICHUSI MMEET BOTHYTYI0 ()OPMY M COAEPKUT KIJICEBOM CIIOH, MIIOIAJb KOTOPOTO COOTBETCTBYET ILIOLIAIN
IUIOIIA/IKU KpeTuieHus. Pa3beM i kpemsienns npoOupKu cogepkut pe3rdy. O0beM mpoOupKH He IPEBBIIIACT CyMMY
00beMOB KaMephl U KaHana ycTpoiicTBa. Kanan BeimonHeH B opMe IBYX yceueHHbIX KOHyCOB. [lepBblil ycedeHHBII
KOHYC OOJBIINM OCHOBaHHEM COOOIIAETCS ¢ KaMEpO yCTPOHCTBA M MEHBIINM OCHOBAHHEM COOOIIAETCS C MEHBIITHM
OCHOBaHHEM BTOPOTO YCEUEHHOT'0 HAKJIOHHOTO KOHYCa, KOTOPBIi OOJIBIINM OCHOBAaHUEM COEMHEH C YIUIOTHSIOIHM
LMJIMHAPOM, IOACOCIMHEHHBIM K NpoOupke s cOopa oOpasua kpoBu. OCHOBaHHS KOHYCOB DPaCIOJIOKEHBI B
napajuieJbHBIX IIocKocTsIX. ObecneunBaeTcs NMPEAOTBpPAICHHE MOBPEekKIeHUST (OPMEHHBIX JJIEMEHTOB KPOBH 32
CUeT MpefoTBpanieHus "najeHus” KpoBH KaIusIMU B TIPOOUPKY, MOBBIIICHHE HAJIOKHOCTH KPEIICHHs YCTPOICTBa Ha
KOJKE TAlMeHTa U CTabMIIbHAs (DHKCAIHsI IPOOKPKH HA KOPITyCce YCTPOMCTBA C YBEIHUCHUEM 00beMa COOMPaecMOro
MaTepHalla i COKpalleHHeM BpEeMEHH IPOBECHNS IPOLICAYPHI.
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ABTOMATHYECKOE YCTPOMCTBO JIJISI 3ABOPA KAITMJLJIAPHOU KPOBHA

Obracmos mexnHuku, K KOMopoi omuocumcs uzobpemenue

H300peTeHne OTHOCUTCS K CPENCTBAM ISl B3STHs POO KPOBH M IPEAHA3HAUEHO IS
cObopa KamUJUISIPHON KPOBHU € MOMOIUIBIO JIAHIIETOB.

YcrpoiicTBa ana cOopa OHMOJOTrMYECKHX SKHAKOCTEH, TaKUX KaK KpPOBb, LIUPOKO
UCTIOJIB3YIOTCST KaK B MEOUIUHCKUX VUYPEXKACHUSAX, TaK WU B MOOWMJIBHBIX MYHKTax.
buonornueckne oOpa3ubl 0OOBIYHO COOMPAIOTCSI ¢ MOMOIIBID MPOCTHIX JaHUeToB. [lepeHoc
OMOJIOrM4eCKUX KUAKOCTEH B KOHTEHHEp IJIs aHaJu3a 4acTo TPeOyeT HEeCKOJNbKUX 3TaIoB,
YTO MOKET OTHHMAaTh MHOTO BPEMEHH, JaHHAas MPOLENypa CJIOXHA B HCIOJHEHUM IJIs
HEIMOATOTOBIIEHHBIX MoJb30BaTenel. Kpome Toro, Heo6xoauMocTh nepeHoca odpasia KpoBu
B KOHTEHHEp MpPEeACTaBJseT OMACHOCTb ISl MEIULIMHCKOIO rnepcoHana. M3BecTHBI Takxke
aBTOMAaTHYECKHE YCTpOiCcTBa 3a00pa KPOBH, KOTOpPbIE MOXKHO HOCHUTb B PyKe U KOTOpPBIE
MO3BOJIAIOT MaUMeHTy Oparh mnpoly KpoBu Oe3 MOMOLIM MEIULMHCKOrO pabOTHHUKA.
Hcnonp3oBaHNEe BCTPOSHHOH B yCTPOHCTBO NMPOOUPKH TapaHTUPYET OTCYTCTBUE KOHTAKTA C
KPOBBIO, a TakKke 00ecreunBaeT BO3MOYKHOCTDb UCITOJIb30BAHUS B MOJIEBBIX YCIOBHUSX.

Ypoeenv mexnuru

U3BecTHa cuctema 1J1st B3sITHs pobd KpoBH y nauueHTa yepes koxy (US 8808202 (B2)
— 2014-08-19), xoTopasi BKIO4YaeT B ceOs rMOKUH BOTHYTBIH 3JIEMEHT, NepeMeniaeMblil
MEXAy TepBOW KOHUrypamued U BTOPOH KOHDUTrypauued, HriIy, MEXaHUYECKH
COEIMHEHHYI0 C TMOKHUM BOTHYTBIM 3JIEMEHTOM, 00JIaCTh alIUIMKATOPa, CONEPIKAIIYIO Uy
U BaKyyMHYIO Kamepy, B KOTOpOH naBjeHHe Hmke atMmocdepHoro masieHus. Cucrema
COJICPIKUT MPOKAJIBIBAEMY IO TOBEPXHOCTh, COOOIIAOLIYIOCS 11O TEKyUYel cpelie ¢ BAKyyMHOH
KaMepoi, W TpOOUBHOW »BIEMEHT, KOTOPBbIH pAaCMOJOKEH TakK, 4YTOOBI MPOKAJIBIBATH
IPOKAJBIBAEMYI0 TOBEPXHOCTb, KOrga NPOOMBHON 3JIEMEHT NepeMeliaeTcs TUuOKuM
BOTHYTBIM 3jieMeHTOM. CHCTeMa TakKe CONEpIKUT JOIMOJHUTEIbHYI Kamepy misi cOopa
npo0, KOTOpask pacroioKeHa BHYTPH OCHOBHOW BaKyyMHOM KaMepbl U COOOIIAeTCs ¢ HEel 1Mo
Tekydeil cpene. OmHAKO Takoe KOHCTPYKTHBHOE BBITIOJHEHHE COKPAINAET MOJIE3HBIH 00BbeM
1151 cobnpaemMoro MaTepualia BHYTPU MPOOHPKH.

U3BecTHO ycTpoiicTBo mist cbopa mpod kposu (US8827971 (B2) — 2014-09-09),
KOTOpO€ BKJIIOUaeT B ce0s aKTUBATOpP NOTOKA, MNpEeJHA3HAYeHHBIH 1 obecreyeHus
BBIZICJICHUS] KPOBU U3 CyOBbEKTa, MPUBOJ C SJIEKTPOJBHUTATENEM ISl IPUBECHUS B JEHCTBUE
aKTHBATOpPa TOTOKA, MCTOYHUK BaKyyMa, KOTOPBIH CIIOCOOCTBYET MPOTEKAHUIO KPOBH B
OTBEPCTHE YCTPONCTBA U M3 OTBEPCTHUS — B KaMEpPy XpaHEHHUs. DJIEKTPOHHOE YIPaBJICHUE

NPpUBOIOM Tpe6yeT HaJin4yusgd CTAUUOHAPHOIO HMCTOYUHHKA NHUTAHUA WIIN aKKYMYHﬂTOpHOﬁ



Oatapen u oOecrneueHus: 3JeKTpOcHaOkeHHst ycTpoiicTBa. Kpome TOro, mcmosib3oBaHHE
DJICKTPONIPpUBOAA HAKJIAABIBACT OIPAaHUYCHUSA Ha PETYJUPOBKY CKOPOCTU MNCPEMCIICHUA
aKTHUBATOpA IIOTOKA, MOCKOJIBKY 3JIEKTPOABUIaTeNb OOECIeYNBaeT 3alpOrpaMMHPOBAHHOE
YIPABJIECHUE C PA3OMKHYTBHIM MJIM 3aMKHYTBIM KOHTYPOM JJIs1 CO3JIaHUs KEJIAeMOU CKOPOCTHU
BTATHBaHUI. B TO BpEMs KakKk NOpuBOA C PYYHBIM YHOPABJICHUEM TIIO3BOJIACT YYCCTb
NPEANOUTCHHUA MOJB30BATEIIA, YTO A4AC€T BO3MOXKHOCTD BPYYHYH KOHTPOJIHUPOBATH CKOPOCTH

NEPEMCIICHNUA  aKTUBATOpa ITIOTOKAa U COOTBCTCTBCHHO, BCJIHWYHUHY CO3AaBaACMOr0O

>
OTPULATEIBPHOTO AaBJE€HHUS (HAmpHUMep, €CJIU IOJb30BAaTENb PE3KO OTIYCKAeT MPHUBOJ
yCTPOMCTBA, BTATMBAHIE MOXKET MPOUCXOAUTH OBICTpEE).

H3BecTHO ycTpoiicTBO Anis B3siTUsA 00pa3noB kanuusipHoi kposu (US11478175 (B1)
— 2022-10-25), B xoTopoM Hama ajs cbopa cHaOkeHa XeJo00M sl TPAHCIOPTUPOBKHU
KPOBU BHU3 OT MECTa B3ATHS KPOBU. Y CTPOHCTBO COAEPIKUT KOPIYC, COEAUHEHHBIH C Yalei
U ONpEeNeNAOINI NOJOCTh HArHETAHMS, IUIYHXKEP U HECKOJbKO MPUKPEIJIEHHBIX K HEMY
JaHLUETHBIX 3jeMeHToB. Hanmmume sxenoba mno3BossieT u30€XaTh HEKOHTPOJIHPYEMOIO
KalUIAPHOTO MOTOKAa M HAINpaBUTh KPOBb BHHU3 IO 3MUAEPMUCY MOJ AECHCTBUEM CUIIBI
TSKECTH M3 TOUKH 0TOOpa mpob B mOJI0CTh KOHTelHepa. OIHaKO Takast KOHCTPYKIHs TpeOyeT
TOYHOI'0 O3ULMOHUPOBAHHUS Ha TeJie MALUEHTa Il COBMEIeHHs keytoba ¢ MeECTOM IIPOKOJIa
Ha KOXe.

H3BecTHO MOPTATUBHOE YCTPOWUCTBO s TecTupoBaHus nanueHnta (GB2546290 (A)
— 2017-07-19), comepkaiiee MOPTATUBHBIN BaKyyMHBIH IINPHULl C Pe3ePBYapOM, UMEIOLITUH
BHYTPEHHIOK) BaKYyYMHYIO KaMmepy, BHEIIHee yriyOJieHue, KaHajl, UAYLUHA K BHYTPEHHEH
BAKYYMHOHW Kamepe, YIUIOTHEHHE, 3aKpbIBalOIlee BHEIIHee yriyOleHue, © mapy
HAKOHEYHHKOB MUKPOLIMPULIEB HJIU JAHIETOB, TUAPABINYECKH COSIUHEHHBIX C BHYTPEHHEH
BaKyyMHOW kamepol. Korama ynnoTHeHHe HaXUMaeTCss KOHYMKOM Iaibla, Iapa
HAKOHEYHHKOB MHKPOIINPHULIA Pa3pblBaeT YIUIOTHEHHE W MPOKAJBIBAET KOXY KOHUMKA
najgpua. lMcmonp3oBaHWe mapbl HAKOHEYHUKOB MHKPOIINPHULIEB MOXET YMEHBIIUTH
BOCIpUsATHE OOJIM MO CPABHEHHUIO C OAHOHM TOUKOH mpokona. Kpome Toro, ucrnonp3oBaHue
IBYX HAKOHEYHUKOB MHUKPOLIMPHUIEB TIOBBIMAET HAAEKHOCTb B3ATHS KPOBH 3a CHYET
IABYXKPATHOTO yBEJMYEHHs] MTHOBEHHOT'O BO3JEHCTBHS HAa BHYTPEHHIOK YacCTb BaKyyMHOH
kaMmepbl. OIHAKO HAIMYNE HECKOJIbKUX JIAHLIETOB YBEINYNBAET TPABMATHYHOCTD MTPOLIEAY PbI
U TIOBBIIIAET PUCK 3apaKEHUsSI TPABMHUPOBAHHOTO yYacTKa KOXKH.

H3BeCTHO TMOPTAaTUBHOE JIa3€pHOE YCTPOHCTBO i B3ATHS 1Opo0 KPOBHU
(KR101251890 (B1) — 2013-04-08), ocHameHHOE IBOWHBIM 3ALIUTHBIM YCTPOWCTBOM,
KOTOpoe oTOupaer HeOONbIIOE KOJUYECTBO KPOBH IMyTEM CTHUMYJISLUH KAaNWJUIIPHOTO

cocyaa nmog KOKeill ¢ MOMOIIBIO Ja3epa, 1 OJHOPA30BbIM KOJIMIAYKOM, HUCITOJIB3YyEMbIM BMECTC



¢ HuUM. JlazepHbIll MOIYJb TE€HEPHUPYET JA3ePHOE M3JIyYEHHE B OJHOM HAIPABICHUH, YTO
MO3BOJIIET MOJIB30BATENIO B35ATh OOpaszern KpoBW M3 manbna. Jlazep mpencrasisier coOoi
Jaszep ¢ JIMHON BOJHBI 2,94 MKM, 4TO MO3BOJIsieT 0e3001e3HeHHO OpaTh KPOBb U3 KOXKHU C
UCIIOJIb30BaHUEM Ja3zepHoN TexHosorun Er:YAG u mpakTuyecku He NPUUMHSET Bpena
4yeJiIoBeKy Osaromapsi BbICOKOW abcopOmumoHHON cnocobHOCTH BOABL. OOHAKO Takas
KOHCTPYKLHS CJIOKHA B U3TOTOBJIEHUU U YBEJIHYUBAET BEPOSTHOCTD MOJOMKH YCTPOHCTBA.

Haunbonee O0au3KkuM K 3asBJIC€HHOMY YCTPONCTBY SIBJISI€TCS CUCTEMa JJIst cOOpa KPOBHU
(US11510659 (B2) — 2022-11-29), conmepskamass KOpPIyC W NPHBOA B BHUAE KHOIIKH,
BBIMTOJIHEHHBIN ¢ BO3MOXKHOCTBIO NEPEMEIIEHNUsI OTHOCUTENBHO KOPIyca i PUBEIECHHS B
NeNCTBUE BBICJIEHUS KPOBU y nanueHta. Kopnyc pa3beMHO COEUHEH C Pe3epByapoM AJis
npuema kposu. [{nsa cOopa o6pa3Lia KpoBH yCTPONUCTBO NPUKIABIBAIOT K TEJIy NALUEHTa, IPU
5TOM HIDKHSS TIOBEPXHOCTb KOpIlyca pAaclojlaraeTcs HAalNpOTHB KOXH, a IPHUBOX
pacmosaraeTcst BAajiu oT Koxku. Haskatue Ha NpuBOJ 3a1yCKaeT 3JE€MEHT AJIsI P OKaIbIBAaHUS
KOXH (HampuMep, JIaHLeT, Je3Bue win urina). Ilocnenyoiee oTBeaeHHe MPUBOAA OT KOXKHU
CO3/1a€T BaAKyyM BHYTpPH yCTPONCTBA, KOTOPBII MPSIMO MJIM KOCBEHHO BO3/IEHCTBYET Ha KOXKY
nanueHTa. KpoBb U3 Moy4eHHOro paspesa OTBOJUTCS B KOPITyC M cOOMpaeTcs B pe3epByap.
OpnHako 3a C4eT CBOEH KOHCTPYKLMU JAaHHAs CUCTEMa He CIIOCOOHA 00eCreunThb 0Ka3aTeNnn
pa3psKeHHs, JOCTATOYHble ayisd 3a0opa mMaTepuana ¢ HEOOXOAMMOW CKOPOCTBIO, KOTOpas
MO3BOJIUT COKPATHUTHh BpPEMsl MPOBEACHHUS MPOLENYyPhl U YBEJIUYUTb O00BeM cOOMpaemMoro
MaTepuaa.

Taxum oOpaszom, 3amavya mpeasaraeéMoro H300pEeTeHHs COCTOUT B MPEOAOJECHUU
yKa3aHHBIX HETOCTATKOB U3BECTHOTO YPOBHS TEXHUKH U pa3pabOTKe yCTPONCTBA AJIsl B3SITHS
po0 KPOBH C YJIyYIIEHHBIMH XapaKTEPUCTUKAMHU.

Packpvimue cywynocmu uzoopemenus

Texuuueckuii  pe3yapbTaT U300pETEHUs  3aKIOYaeTCsl B MPEIOTBPALIEHUU
NOBpeXKACHUS (POPMEHHBIX 3JIEMEHTOB KPOBH 3a CUET NMPEIOTBPAILCHUS MAAEHUS» KPOBHU
KaIuIsIMU B IPOOUPKY, MOBBIMIEHUN HAIC)KHOCTH KPEIJICHUs YCTPOHCTBA HA KOKE MALUEeHTa
u ol0ecrnieueHn cTabMIbHON (puKcay MPOOUPKH Ha KOPIyCe YCTPOHCTBA C yBEJIUYCHHEM
oObema coOupaemMoro mMaTepuala U COKpaleHHeM BPEMEHHU MPOBEACHHS TPOLIEY PBI.

VKa3aHHbIH TEXHHUYECKUN pe3yJabTaT JOCTUraeTcs TeM, 4YTO 3asABIECHHOE

2
aBTOMAaTHYECKOE YCTPOHMCTBO misi 3abopa KamIIISIPHOW KPOBH COAEPXKHUT KOPIyC C
MJIOLIAIKON KPENJIEeHUsl K KOXK€ NALlMeHTa, KHOMKY JJIsl IPUBEACHUS B JEHCTBUE YAAPHOrO
MeXaHHW3Ma JIAHLeTa, TOANPYKHUHEHHBI BO3BPATHONW TPYXKUHOH OOpaTHBIM KiamaH,

TrepMETUYHYIO KaMepy, CTeHKH KOTOpOil 00pa30oBaHbl CHUIMKOHOBOH MeMOpaHOMW, KaHal,

COENMHSIOIUNA KaMepy € pPa3beMOM JUIsl KpeTUIeHUsl MPpOOUPKHU, U TPOOHPKY,



IPH 3TOM YJapHBIH MEXaHU3M COIEPKUT MPYKUHY M BBINOJHEH C BO3MOXHOCTBIO
nepeMeNeHUs JIAaHIeTa U3 OTBEIEHHOTO MOJIOKEHHUS B BBIIBHHYTOE MOJIOXKEHUE, B KOTOPOM
JAHLET BBIXOAWT 3a MPEIEIbl IUIOMAAKNA KPEeTUIeHUS,

IPUYEM KJIallaH BBIMOJHEH C BO3MOXHOCTBIO CTPABIMBAHUS U30BITOUHOT'O AABIEHHUS
B IIpolecce TMepeMeIleHus JIaHIleTa U3 OTBEAEHHOrO IIOJIOKEHHsS B BBIABHUHYTOE U
NOANIePXKAHUST OTPULIATENIBHOTO AABJEHUS NPU IMEPEMEINCHHH JIAHIETAa W3 BBIIBHHYTOTO
MOJIOKEHUSA B OTBEAEHHOE,

IUIOLIAZKa KPEIJIEHNUsI IMEET BOTHYTYIO (OPMY U COAEPIKUT KJIEEBOH CJIOHN, MIIOINAAb
KOTOPOTO COOTBETCTBYET IJIOLAIU TUIOIIAAKN KPEIJIEHUs, Pa3beM JUIs KPEIJIeHUsI TPOOUPKH
coaepkuT pe3pdy, a 00beM MPOOUPKH HE MPEBBIIAET CyMMy OOBEMOB KaMepbl M KaHaJa
yCTPOMUCTBA,

KaHaJl BBINOJIHEH B (pOpMeE ABYX YCEUEHHBIX KOHYCOB, NPUYEM IEPBBIH yCEUCHHBIN
KOHYC OOJIBIIMM OCHOBaHHEM COOOIIAeTCsl ¢ KaMepOH yCTPOHCTBAa U MEHBIIUM OCHOBAaHUEM
coo0Imaercss ¢ MEHbIIUM OCHOBAHHEM BTOPOI'O YCEYEHHOI'O0 HAKJIOHHOTO KOHYCa, KOTOPBIH
OONBIIMM OCHOBAaHHUEM COEJUHEH C YIUIOTHSIOIIMM LMJIUHAPOM, NOJCOEAHMHEHHBIM K
npobupke ans cbopa oOpasma KpOBHM, NHpPH 3TOM OCHOBAHHUS YKAa3aHHBIX KOHYCOB
PACIOJIOKEHBI B MAPAJIJIETbHBIX MIOCKOCTSIX.

Kpamkoe onucanue uepmesiceii

3asiBieHHOe H300peTeHue TMOosiCHseTCss (Urypoil, Ha KOTOPOH CXEMAaTUYECKH
n300paKeHo yCTPOUCTBO 1UIsl 3a00pa KamMJUIIPHOH KPOBH C MCIOJIb30BAHUEM CJIEIY FOIUX
0003HaYeHUI:

1 — kopmyc,

2 — oOpaTHBIH KjIamnaH,

3 — KHOIKa,

4 — cunukoHOBast MeMOpaHa,

5 — ynapHbIl ME€XaHU3M,

6 — ynop,

7 — JIaHIIET,

8 — BO3BpaTHas NPy KUHA,

9 — mpobupka.

Ocyugecmeienue uzobpemenus

JauHblil mpubop nmpeacTasisieT coO0M MOJHOCTHI0 MEXaHUYECKOe YCTPOHCTBO. 3abop
KPOBH MOJET OBITb OCYIIECTBIIEH KaK CaMOCTOATENBbHOro (0e3 MmOMOIMM MEIHIMHCKOTO
nepcoHana), Tak W IMPHU IMOMOLIM MEIUUHHCKOro paboTHuka. [l kKoppekTHOH paboTsl

HEOOXOINMO TepMETHYHO 3a(pUKCUPOBATh NPUOOP Ha IUIeYe U PE3KUM IABMKEHHEM HaKaThb
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kHONKY 3. Ilpu NBMKEHUM KHONKM 3 B3BOAMTCS yAApPHBIM MEXaHU3M S5 3a CYET CKaTusid
IPY>KUHBI (BHYTPH YAAPHOTO MEXaHH3Ma), HA KOTOPOM 3aKperuieH JaHueT 7. OmHOBpeMEHHO
C OTHUM OTKpPBIBAETCS OOpaTHBIM KJamaH 2 M CTPaBIUBaeT H3OBITOYHOE [ABJICHHUE W3
repMEeTUYHOTO 0ObeMa.

I'epmeTnuHblii 00BEM 00pa3ylT ClEAyIOIHE COCTAaBHBIE HacTu: mpodupka — 9,
Kopnyc — 1, cunukoHoBass MemOpaHa — 4, oOpaTHBIN KiamaH — 2.

IIpn Haxxatum KHOMKHU 3 10 ymopa 6 cpabaThiBaeT yAapHBIH MEXaHH3M 5 U 3a CUET
BCTPOEHHOM NPYXKUHBI TOJKAET JAHLET 7 40 yIopa B HUXKHIOK 4acTh kopnyca 1. Ilpu stom
JAHLET BBIXOJUT 3a MPEeNesbl KOpIyca Ha 3 MM U BXOJAHT B IUIOTh, 00pa3ys paHy IJIHUHOH 3
MM.

IIpn mpekpalleHUH MEXaHUYECKOrO0 BO3JEHCTBHUS HAa KHOIIKY 3a CYET BO3BPATHOWU
IOpY>KUHBI 8 KHOMKa 3 BO3BpallaeTcs B HCXOoAHOe mnonoxeHue. JlaHumer 7 Taxxke
BO3BpaLIaeTcsl B UCXOAHOE mojiokeHue. IIpu sTom oOpaTHBIN KiamaH 2 3aKpbIBAETCS, U 32
CY4eT 3TOro BHYTPH T€PMETUYHOr0 O0BEMa BO3HHMKAET OTPULATEIBHOE [aBJIEHHE, YTO
CroCcOOCTBYET BBIXOY KPOBHU U3 paHbl. B pe3ynbrare 4ero KpoBb MOCTyMAaeT B MPOOHPKY.

IIpumenenue ycrpoiictBa mist cOopa oOpa3LoB KpPOBU 3asiBJEHHOW KOHCTPYKLUHU
oOecreynBaeT CIeaAyoIne NPeruMy eCTBa!

— BBINIOJIHEHHE TUIOMIAIKN KPETUIEHUsI KOPIyca K IUledy MalUueHTa BOTHYTOH (OpMBbI
MO3BOJIIET YBEJHMYUTh IUIOIIAAb KOHTAaKTa YCTPOHCTBa ¢ Kokeil. Takoe wucCmonHeHUe
MO3BOJIUT OoJiee HaAeXKHO (PUKCHPOBATH YCTPONUCTBO Ha muiede. Kpome TOro, yBennueHHas
IJIOLIA b KOHTAKTA MO3BOJHUT HAHECTH KJIEeBOH CJIOHM HAa OOJBIIYIO MOBEPXHOCTD, YTO TAKXKE
YBEJMYUT HAAECKHOCTh KpPEIUICHUS YCTPOHCTBAa B mpouecce dKcruryaranuu. Kpome Toro,
Xopoliee MpujaeraHiue CHUKaeT 00Je3HEHHBIE OLTYIEHHs] BO BPEMsI IPOLIETY PbL;

— cobnrofieHre COOTHOIEeHUsT 00BEMOB KOpPIyca YCTPOMCTBA U MPoOupku s coopa
KpOBH o0ecrneunBaeT HEOOXOIMMOE OTpULATENIbHOE naBjieHue B cucteme. COOTHOIIEHHE
IOJIKHO OBITh paBHBIM HJIM OOBEM KOPIIyCa JOJDKEH MpeBbImaTh 00beM mpodbupku. Takoe
COOTHOLIEHNE OOBEMOB MO3BOJISIET YBEIUYUTh YPOBEHb OTPULIATEIHHOTO JABJICHHUS M, KaK
CJIEACTBUE, COKPATUTh BpeMs MPOBEACHUs MPOLENypbl 3a cuér Oojee OwbicTporo 3abopa
KPOBH, a TaK)K€ YBEIUYUTh KOJIMYECTBO COOMPAEMOro MaTepHuaia,

— pe3pbOBOe coenmHeHHe obecmeunBaeT yAOOCTBO W HAJAEKHOCTh (DUKCAIUU
npoOUPKH Ha KOPITyCe YCTPOUCTBA,

— nns obecriedyeHHust OECHPENSITCTBEHHON [OCTaBKM KPOBH B NPOOHUPKY KaHAM
BBITIOJIHEH B (JOpME MEPEBEPHYTOr0 YCEUEHHOTO KOHYCA, KOTOPBIH OOJBITUM OCHOBaHHEM
cooOmaeTcss ¢ OTBEPCTHEM Ha KOXE MAaIMeHTa, a MEHBUIUM OCHOBAHHEM COEIUHEH C

BCPXHUM OCHOBAHUEM APYIroro yCCHCHHOI0O HAKJIOHHOTO KOHYCA, KOTOprfI CBOUM HHKXHHUM



OCHOBAHUEM COCAWHCH C YIUIOTHAIMHUM HUJIHUHAPOM, NMOACOCAUMHEHHBIM K HpO6I/IpKe JJIA
cbopa oOpasma KpOBHW, MpPUYEM OCHOBAHHUS YKA3aHHBIX KOHYCOB PACIOJIOKEHBI B
napajjIeNbHbIX MIOCKOCTSAX IJIs1 TOTO, YTOObI KPOBb CTEKaja MO OJHOI CTOPOHE KOopImyca.
DTO NpenoTBPATUT KITAJ€HHE» KPOBHU KAIUISIMHU B IPOOUPKY.

IIpumep ocymecTBiaeHUs H300peTEHUS

B mpomecce pazpaborku Obuto mpousseaeHo S00 (UHAIBHBIX TECTOB 3asIBICHHOTO
nu3zobperenus. Ha nepBoM 3Tane y naieHTOB MPOU3BOAMIICS 3a00p KaMMJLISPHOH KPOBH, IPH
5TOM OTMEHaJioCh BpeMs MmpoLeaypbl U o0beMm coOpaHHOro Marepuana. Ha Bropom stame
npoBOoANJIACh MHUKPOCKOIIUA IOJYYCHHBIX o6pa3u03 KpOBHU C LCJbKO ONPCACIICHUA HUX
KayecTBa. AHanM3 TOJYYEHHBIX pPE3yJIbTATOB IOKAa3aJl, YTO 3asBJIEHHOE YCTPOWCTBO B
CpPaBHEHMH ¢ OJMKaWIIMM aHAJIOrOM IO3BOJISIET COKPATUTh BpeMs Mpoueaypbl Ha 1/3 u
yBeaU4YUTh 00BEM coOupaeMoro marepuana Ha 1/3, COXpaHMB HpPH 3TOM LEJOCTHOCTb
(bOpMeHHBIX 3J1IeMeHTOB KpoBH: % npob ¢ unaekcom remonusa (HI) B nnanazone 15-50 mr/ o
(comepxaHue CBOOOAHOTO TeMOTJIOOMHA B CBHIBOPOTKE KPOBU) cocTaBui 6,5%, uToO
CBUAETENBCTBYET O IPUEMJIEMOM Ka4yeCTBE MPEAHAJIUTUYECKOro 3Tama JabopaTOpHBIX
uccienosanuii. Kpome Toro, ncneitryemeie OTMedain ya00CTBO UCIIOJIb30BAHUS YCTPOHCTBA
3a CUET HANEKHOCTH (PUKCALMU M OTCYTCTBHUS CJIy4aeB OTKJICHBAHUS B MOMEHT aKTHBAIHH
yCTPOMCTBA, a Takxe 0e300Jie3HEeHHOCTh mpouenypbl. Pe3p0oBoe coenuHeHue MpoOUpKU
MO3BOJIMJIO MUHUMHU3UPOBATH CJIy4Yau HENMPETHAMEPEHHOTO OMPOKHUABIBAHUS MPOOUPKH IO

CPaBHCHUIO C COEAMHCHUEM B HATAT, KOTOPOEC UCIIOJIb30BaJIOCH B OJIoKaMIeM aHaAJIOTE.



dopwmyia uzoOpetTeHus

ABTOMAaTHYECKOE YCTPOUCTBO AJIst 3a00pa KaMMJLIIPHON KPOBH, COJEpIKaIIee KOPIyC
C IJIOIIAJKON KPEIIeHUs K KOKe MAIlMeHTa, KHOIKY Ui MIPUBEAEHUS B JeHCTBUE YAAPHOTO
MeXaHW3Ma JIaHLEeTa, MOANPYKMHEHHBIH BO3BPATHON MNPYyXUHON OOpaTHBIA KIamaH,
TrepMETUYHYIO KaMepy, CTEHKH KOTOpOil 00pa3oBaHbl CHUIMKOHOBOH MeMOpaHOMW, KaHal,
COENMHSAIINNNA KaMepy € pa3beMOM JUIsl KPEeIUIeHUsI TPOOUPKHU, U MPOOHPKY,

IPU 3TOM YJAapHBIH MEXaHU3M COMAEPIKUT MPYKUHY H BBINOJHEH C BO3MOXKHOCTBIO
nepeMeleHus JIaHIeTa U3 OTBEIEHHOTO MOJIOKEHHUS B BBIIBHHYTOE MOJIOXKEHUE, B KOTOPOM
JAHLET BBIXOAUT 3a MPeesbl IUIOMAAKU KPEeTUIeHus,

IpUYEM KJIallaH BBIMOJHEH C BO3MOXHOCTBIO CTPABIMBAHUSA U30BITOUHOI'O AABJIEHMUS
B IIpollecce TIepeMeIleHUs JaHIeTa U3 OTBEAEHHOrO IIOJIOKEHHUs B BBIJBHUHYTOE U
NOAJIePXKAHUST OTPULIATENIBHOTO AABJEHUS NPU INEPEMEINeHUH JIaHIETAa W3 BBIIBHUHYTOTO
MIOJIOKEHUS B OTBEAEHHOE,

OTJIMYAIOIEECs TEM, UTO

IUIOIIA/IKa KPEIUICHHUSI HMeeT BOTHYTYIO (POPMY U COAEPIKUT KIIEeBOH CJIOH, MIIOLaab
KOTOPOTO COOTBETCTBYET IUIOIIAAN TUIOIAKH KPETUICHHS, Pa3beM IJIsl KPEIUICHHsI TPOOUpPKU
COIepXKHUT pe3bdy, a 0ObeM MPOOMPKU HE NpPEeBBIMIAET CyMMYy OOBEMOB KaMephl M KaHasa
yCTPOMNCTBA,

KaHaJ BBINIOJIHEH B (JOpME ABYX YCEUEHHBIX KOHYCOB, MPUYEM IMEPBBIA yCEUCHHBIN
KOHYC OOJIBIIMM OCHOBAaHHEM COOOIIAETCS C KaMEPOH YCTPONHCTBA U MEHBIINM OCHOBAHHEM
coo0LaeTcss ¢ MEHbIIUM OCHOBAHHEM BTOPOTO yCEYEHHOI'O0 HAKJIOHHOTO KOHYCa, KOTOPBIH
OONBIIMM OCHOBAHMEM COEAMHEH C YIUIOTHSIOUIUM LMJIUHAPOM, TOICOSIUHEHHBIM K
npobupke mis cObopa oOpasma KpoOBH, MHPU OSTOM OCHOBAHUS YKa3aHHBIX KOHYCOB

PacCnoJiOKEHBI B MapalJICJIbHBIX IIIOCKOCTAX.



ABTOMATHYECKOE YCTPOUCTBO JIJISI 3ABOPA KAIIWLIAPHOM KPOBH

Qur. 1
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