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(57) Mzobpererne oTHOCUTCS K 0ONAacTH pPOOOTOTEXHHKH, a HWMEHHO K KOHCTPYKUMH MEIHIMHCKOrO pobora,

MpeTHa3HaYeHHOTO U B3ATHS NMpoO C HOCOMIOTKH YENIOBEKa B OMACHBIX A NPHUCYTCTBHS YeTOBEKAa MecTax
B JMCTAaHIMOHHOM peXHuMe. 3agadell 3asBICHHOTO H300peTeHHs SBIsETCS pa3paboTka MEAWIMHCKOTO pobora,
KOTOPBIH aBTOMAaTU3UPYET MOBTOPSAIOIIUECS ASHCTBUS PH B3ATUH MTPOO U3 HOCONIOTKH. TEXHUUECKUM PE3yIbTaTOM
3asBISIEMOTO M300pETEHUsl SBISETCSl oOecliedeHHe YCTOWYMBOCTH poOOTa M TOYHOCTH MOMAJAHUS B POT WM
HOC 4YeNloBeKa NPH B3ATHM MpoO, B TOM YHCIE B YCIOBHAX HE3HAYUTENbHBIX OTKJIOHEHHH M HAaKJIOHA TOJIOBBI
qenoBeka. TeXHUIeCKHi pe3ynbTaT JOCTUTaeTCsl CO3aHeM MEAUIIMHCKOTO po00Ta, COIEPIKAIIEro KOPITyC, HECYIIYI0
KOHCTPYKLMIO C KaMepOW, BBIIOJIHEHHbIE ¢ BO3MOXKHOCTBHIO B3aHMMOJEWUCTBHS C CHCTEMOIl ympaBieHHs padoToi
MEIULIUHCKOr0 podoTta. CorTacHo H300pETEeHHUIO Ha KOPITYCe Pa3MEIeHO OTIOPHO-IIOBOPOTHOE YCTPOICTBO, UMEOIIee
maTopMy C yCTaHOBJICHHO Ha Hell Hecylel KOHCTPYKIHEH, BBIITOJHEHHON B BUJIE ABYX 3aMKHYTBIX IISITU3BEHHBIX
MEXaHU3MOB CO IUTaTUBAMHU, K KOTOPBIM C INOMOLIbBKO YHUBEPCAJIbHBIX HIAPHUPHBIX COGZ{MHCHMﬁ 3aKpCIJICHO
TENECKOIMYECKOe 3BEHO, Ha KOTOPOM 3aKpEeIUICH HCIONHHUTENIBHBIH MEXaHU3M, COJEpIKalluil cXBar, Kamepy ¢
CHCTEMOH 3peHHs, BUHTOBOH MeEXaHH3M C HPHUBOJOM JUIS BBIABH)KCHUSI CXBaTa, IPH STOM HCIIOJIHUTEIBHBIN
MEXaHH3M BBIIIOJIIHEH C BO3MOXXHOCTBIO IIOBOPOTA BOKPYT FTOPH30HTAILHOM, EPIIEHIVKYIIIPHON U MPOJOJIBLHON ocel
TENECKOITMYECKOTO 3BEHA.
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MemuuuHCKUH poboT

MeuipHansik pobor

H3o00peTeHue oTHOCHUTCSA K 00611aCcTH POOOTOTEXHUKH, 2 UMCHHO K KOHCTPYKIIUU
MEIUIUHCKOTO podoTa, MpeNHA3HAYEHHOTO Ui B3ATHA IPOO C HOCOIVIOTKH
4eJI0BEKa B ONACHBIX Ui IPUCYTCTBHA YCJIOBCKA MECTax B IUCTAHIIMOHHOM
pexXUME.

H3pecTHa TenepoboTHYecKas cucTeMa s B3ATUS Ma3koB [Seo, J.; Shim, S.;
Park, H.; Baek, J.; Cho, J.H.; Kim, N.H. Development of Robot-Assisted Untact
Swab Sampling System for Upper Respiratory Disease. Appl. Sci. 2020, 10, 7707],
COCTOsIIaA M3 BEAYLIEH M BEAOMOH CHCTEM: BEAOMBIH poOOT codupaeTr obpasen
Ma3Ka U3 CUCTEMbI BEPXHUX [bIXaTCIbHBIX IIyTCH K HMEET LICCTh CEPBOJIBUIATEIICH,
CTEPKHHU NOAAEPKUBAIOT BEPXHIOIO INIACTHHY, KOTOpasi yAECPKUBAET YCTPOHCTBO
IUis BBEAEHHA TaMIoHa. [loacTaBka Ans rojioBel H MOAOOpOAKa pasMellaeTcs B
OCHOBaHMM poboTa, 4YTOOB HOAAEPHKHUBATL PACCTOSHHE MEXIY MNAalUEHTOM H
pobotoM. OCHOBHas CHCTEMa COCTOMT H3 YCTPOMCTBA IMO3MLIMOHWPOBAaHUA H
BBCJICHUA TaMIIOHA. Y CTPOMCTBO BCTABKY OCHOBAHO HA PECYHOH KOHCTPYKIUH, IIPH
NEPEMEIEHUM TaMIIOHA 3alMCaHHAs JJIMHA [IPU BBEJACHUHU LISPE/ACTCs BEJOMOMY
poOOTy, KOTOpBIH 3aTeM IEpeMcIlaeT MECTO BBEACHHS TaMIIOHA HA PaBHOC
paccrosinue. Bejymas v BeioMasi CUCTEMBI T10JKIIKOUEHBI K JIOKAJIIBHOW CETH.

HenoctaTkoM yKa3aHHOIO TCXHUYECKOTO PCLICHUS SBISCTCA HU3Kas CKOPOCTh
nepeaadyy AaHHBIX, YTO MOJYKET CKasaTbCAd HAa TOYHOCTH MNONaAaHus padouero
HHCTPYMCHTa B POTOITIOTKY YCJIOBCKA IPH B3ATHU Ma3Ka, KPOME TOTO, OTCYTCTBUC
MHTENNEKTYANbHOH CHCTEMBI YIPABIECHHMS HE JA€T BO3MOXKHOCTB ajJanTaldd H

TOYHOI'O PErYIIMPOBAHUS HONOKECHUS I'OJIOBbI U PTa YEIIOBEKA.



M3BecTen mosyaBTOMaTH4eCKHUHA poOOT AMA B3SATHUA MPOOLI U3 POTOMIOTKH,
COCTOSIIIMI M3 OMHOKYISPHOTO 3H/I0CKOIIA, 3MEEBHIHOH pOOOTH3UPOBAHHOM PYKH,
obopyaoBanusa OecnpoBOAHON Nepenayd U TepMUHANA, HCIOJB3YEMOTO ANd
B3aMMO/ICHCTBUA YyesioBeKa u podora [Li, S.Q.; Guo, W.L.; Liu, H.; Wang, T.; Zhou,
Y.Y.; Yu, T.; Wang, C.Y.; Yang, Y.M.; Zhong, N.S.; Zhang, N.F.; et al. Clinical
application of an intelligent oropharyngeal swab robot: Implication for the COVID-
19 pandemic. Eur. Respir. J.2020, 56].

Onnako, B CBA3M C TEM, 4YTO poOOT SABIACTCA TMOITYaBTOMATHYCCKUM
MPeATIoaraeTcsa y4acTUe B Mpollecce YIpaBIeHHS poOOTOM YeJIOBEKa, YTO CO3JaeT
JUIS HETO yrpo3y 3apaxeHus. Kpome Toro B npomecce B3sATHS MPOoOBI H3 POTOTJIOTKH
BO3MOXXHBI HETOYHOCTH B paboTe MONYaBTOMATHIECKOro po0oTa CBI3aHHEIE C TEM,
YTO HE YYTCHBI TAKUC MapaMeTPhl Kak (hopMa U pa3Mep TIIOTKH, PBOTHBIC pe(IICKChI
H T.IL.

HauGonee ONM3KUM TEXHWYECKHUM PEIICHUEM SBISIETCA POOOTH3HPOBAHHEIN
koMruiekec [RU Ne2736541 omy6n. Owon. Ne32 or 17.11.2020], Bkmoyaromuii
nuppoBON  KOHTPOJUICP,  HECYUIYI0  KOHCTPYKUHUIO  {MaHMIyIsTOp C
HHCTPYMEHTAIbHBIM ~ OJIOKOM), KaMepy, MOHUTOP, CHCTEMY VIpaBi€HUA
KOMILUIEKCOM, TIPHYEM B TEPETOPOJKE BBIMOJHEHHI JBa OTBEPCTHA: OTHO — IJIA
YCTaHOBKH H IPOXOXKAEHUA cBaba, Apyroe — i YCTAHOBKH NMPOOHUPKH, IPUYEM B
I'PA3HOHN 30HE PACIIONOKEH MaJIbIii MaHUMYJISTOP, HMEIOIMIUI IBa MCITOTHHTEIbHBIX
MEXaHHM3Ma: OJIMH — JUIA 3aKPCIUICHUS, YACPKAHUA H TICPEMCIICHUS IIPOOHPKHU CO
cBaboM uiM 0€3 HEro, M BTOPOM — /U TO3UIMOHMPOBAHMA WU PA3MEICHUS
OJIHOPA30BOro 3aryOHHMKa, a B YHUCTOM 30HE PAaCIHOIOXECHBI KOHTPOJLICD, Kamepa,
MOHHTOP M MaHUIYISITOP, KOHTPOIUIEP BLIIOJIHEH ¢ BO3MOIKHOCTHIO YIIPaBICHUS!
JIBIDKCHUCM MAaHHITYIISATOPA C HHCTPYMCHTAIBHBIM OJIOKOM.

Henoctatkom wu3BecTHOro po0oTa MaHUNYJIATOpa ABIASTCH CHOXKHAA
CHCTCMa YIPaBICHHUS.

3amadeil 3adBIEHHOTO HW300peTEHUS ABIIeTCd pPa3paboTka MEIMIMHCKOTrO
podoTa, KOTOPBIM ABTOMATU3UPYET MOBTOPSFOUIMECS JCHCTBUS IIPU B3ATUU TIPOO U3

HOCOI'JIOTKH.



TexHHIeCKUM pPe3yJIbTATOM 3asiBIAEMOro U300PETEHHS SIBIAETCA 00eCIeucHHE
YCTOHYMBOCTH pOOOTA M TOYHOCTH MOTA/IAHUS B POT UITK HOC YEIIOBEKA IIPH B3 TUU
npo0, B TOM 4KCIIE€ B YCIOBUAX HE3HAYMTENBHBIX OTKJIOHEHHH M HAKJIOHA FOJOBBI
4eJI0BEKa.

TexHHYeCKUH pe3ynbTaT JOCTHTAeTCs CO3JaHHEM MEIUIMHCKOrO podoTa,
COJIEPKAIIETO KOPILYC, HECYUIYI KOHCTPYKUMK C KaMepOi, BBIITQIHEHHBIC C
BO3MOKHOCTBIO B3aUMOAENCTBHSA C CHCTEMOH yNpaBieHNsA padoTOH MeAUIIHHCKOTO
pobota. CornacHo M300pETCHHMA HA KOPITYCC PAa3MENICHO OIOPHO-TIOBOPOTHOC
YCTpOHCTBO, HMeMoIee IaTGopMy C YCTAaHOBNEHHOM Ha HeH HeCcylleH
KOHCTPYKIIUEH, BHIITOTHCHHOM B BH/JIC ABYX 3aMKHYTBIX MATU3BCHHBIX MCXaHU3MOB
CO IITATHBAMH, K KOTOPBIM C MOMOIIBI0 YHUBEPCAIBHBIX IapPHHPHBIX COEIWHEHHM
3aKPEIUICHO TEIIECKOMUYECKOE 3BEHO, HA KOTOPOM 3aKPCIUICH MCIONHUTCIBHBIN
MEXAaHU3M, COAEPALIUI CXBAT, KAMEPY C CHCTEMOH 3PEHMS, BHHTOBOH MEXAHU3M C
IPUBOJOM JUISL BBIJIBHOKCHHUS CXBAaTa, NPHU O5TOM HCIOIHHUTEIBHBIM MCXAHU3M
BBINIOJIHEH C BO3MOXHOCTB IOBOPOTAa BOKPYT TOPH3OHTAIBHOM, NEPNEHANKYISPHOU
W IIPOJIOJILHOM OCCH TEIECCKOIIUYECKOI0 3BCHA.

3asgBNEHHBIH MEJUUMHCKUH poOOT MPOBOAUT AUCTAHIMOHHBIA O0TOOP Mpod C
00IBIIONH TOYHOCTHIO, TOYHO AOCTABJAS NAIOYKY C TAMIIOHOM B IIENEBYIO 00NaCTh
C pa3syMHOH CWJIOH, HE MPHYMHAS HEYyA0OCTBA, M BBOAMT IAJOYKY C TaAMIIOHOM B
POTOTJIOTKY MOJB30BATENA IO JIKOOBIM YTTIOM HaKJIOHA TOJIOBHI IIOJIB30BATENA.

CyIHOCTh TCXHUYECKOTO PCHICHUS MOACHACTCA CICAYIOUUMH (DUTYpaMH

®ur.1 — Meauumuckuit podor (Bu;1 cOoky);

®ur. 2 — MeauuHcKuii podoT (BHI B AKCOHOMCTPHH )

1 — MmeaumHCKUH poboT;

2 - Kophyc;

3 — OMOPHO-MIOBOPOTHOE YCTPOUCTBO;

4 — WIapHUPHBIE COCAUHEHUA ¢ TIPUBOIAAMH;
5 — Hecylas KOHCTPYKIIHS

6— IIapHHUPHBIC COCOAHHCHHS



7 — IIT4THB;

8 — YHUBEPCANLHOE WAPHUPHOE COSAMHEHUE;
9 — TENECKOMMHYECKOE 3BEHO;

10 - MCIONHUTEIIBHBIN MEXaHHU3M;

11 — BHHTOBOH MeXaHH3M,;

12 - jgBHraresnb BUHTOBOI'O MEXAHHU3MA;

13 — cxBar;

14 - naTyuk ycunus;

15 — kamepa;

16 — mpuBoO.

MenuuuaCcKH poOOT 1 COASPKUT CHEIYIONIME KOHCTPYKTUBHBIC 3JICMCHTEHL.
Ha xopnyce 2 pasmenieHo onopHo-MOBOPOTHOE ycTpoicTBo 3 (manee - OIIY) ¢
w1aTGopMoil, Ha KOTOPOC C MOMOIIBI MIAPHUPHBIX COCAMHCHUN 4 yCTaHOBICHA
HECYIIAs KOHCTPYKLHMA 5, BBINOJHEHHAS B BUAE ABYX ISITU3BEHHBIX 3aMKHYTBIX
KUHEMaTHYeCKHX ILencei. K kxaxaoMy MATU3BEGHHOMY MEXAaHHU3MY € IIOMOILBIO
IMIAPHUPHBIX COEJWHEHUH 6 3aKpenyeHbl WTATHBBL 7/, K KOTOPBIM C MOMOLIBIO
YHHBEPCAJIBHBIX IAPHUPHBIX COEAMHEHNH § 3aKpeMiIeHo TENECKOMMUECKoe 3BEHO 9
C HUCMONHUTENBHLIM MexanuzMoM 10. Mcnonnutenshbpiii MexanusMm 10 copepskur
BUHTOBOH MeXaHu3M 11 ¢ ABUraTeneM BUHTOBOTO MeXaHU3Ma 12 17151 BEIABUKEHHS
cxsata 13, coaepxanui naTuuk ycunud 14, kamepy 15 ¢ cucremol 3pcHus,
YCTAHOBJICHHYI) Ha UCHIOIHUTENbHOM Mexauu3me 10, npu 3T0M HCHONHUTENBHBIN
MexaHu3M 10 BBIMONHEH C BO3MOXKHOCTH [10BOPOTa BOKPYT FOPU30HTAIBHOM OCH,
HEPUEH/MKYISIPHON TPOOJIBHOW OCH TEJIECKOIMYECKOro 3BeHa 9 ¢ [OMOLBIO
npuBosa 16. Pabora meaununckoro podora 1 ocyniecTBiusieTcs ¢ IIOMOLIBIO OI0Ka
YIPAaBIEHHA C HHTEIIEKTYAIBHOM CHCTEMOM YIIPaBIECHHS.

Meaunmackuit podoT paboTacT cieayronmM o0pa3oMm:

[Tonp30BaTens yCTaHABIMBAET FOJIOBY M NOAOOPOJOK Ha IEPKATENIb I'OJIOBBI
(Ha ¢wur. He mokazaH) TakuM 00pa3oM, YTOOBI TO/IJIEPKHBATE PACCTOSIHHE MEWKTY

MOJIB30BATCJICM H  MCIHMIOHHCKHM pO6OTOM IMOCTOAHHBIM. HpOl" PaMMHOC



obecrneyeHue CHCTEMBl YIPABIEHHA PACCUUTBHIBAET MOJIOKEHHE LIEIEBOH TOYKHU B
CUCTEME KOOPAMHAT MEAUIMHCKOTO podOTa M JIBUKCHHUE ITPUBOJIOB IIYTEM PEIICHUS
00paTHOM 3a1a4¥ KHHEMATUKH B 3aBUCUMOCTH OT ITOJIOXKEHHS TOIOBBI yenoBeka. C
MOMOIbI0 ONOKa YIPaBIIEHUS IPHUBOJATCS B JIBIDKCHHE COOTBETCTBYHOIUE
IIPHBOJIBI, KOTOpBIE 00ECTIEYMBAIOT ABUAKEHNA, HEOOXOAUMBIE ISl B3ATHS CXBATOM
13 ucCnoNHUTENBHOIO MeXaHu3Ma 10 1ajouku ¢ TaMIIOHOM U3 KOJIOBI JUISL XpaHEHUSst
TAMIIOHOB. 3aT€M MpPHUBOAB INMPHUBOASAT B AEHCTBHE HECYIIYIO KOHCTPYKLHIO 5,
KOTOpasg C IOMOLIBKD IIAPHUPHBIX COCAUHCHHNM C NpUBoAaMHM 4, IIApHUPHBIX
COEIUHEHHH 6 W CHCTEMEI 3PEHUS C MIPOTPAaMMHEBIM 00ECTIEIEHUEM, COXPAaHEHHOTO
B O10K¢ yripaBicHUs paboToOH MEIUIIMHCKOTO podoTa 1, BHICTABNACT U BHIPAaBHUBACT
UCIIOJTHUTENBHBIN MexaHu3M 10 K pTy moss30BaTens.

CuuraeTcs, 4TO NUIO NANMCHTA 3aUKCHPOBAHO HA JICPXKATCIC TOJIOBBI
HENOJBHKHO, OTHAKO BO3MOKHBI HEOOBIINE OTKIIOHEHHUS TOJIOBBI YENOBEKA BOOK,
Ha3ajg MiM Brepel. B 3ToM ciydae HHTEINICKTyallbHas CHCTEMa YIPABICHUS
HEMEUICHHO pearupyeT Ha BO3MOXKHBIE WU3MEHEHHS TOJIOKEHUS TOJIOBBI U Ty0,
obccrieynBasi TOYHOEC MPOXOKICHHUE WCIOJHUTEIBHOrO MexaHusma 10 ¢
npo0OOTOOPHUKOM B BH/IE MAJOYKH C TAMIIOHOM B POT Y€TIOBEKA.

Ilocne monyueHuss cuUrHana Ha 3abop Npo0 HHTEINIEKTyalbHass CHCTEMA
YOPaBJICHUA pEarupyeT [da)ke Ha MaJeHIlMe OTK/IOHEHHWHA, HAKJIOHBI TOJIOBBI
IIOJIB30BATENA C ITOMOIIBIK) CHCTEMBl 3PEHHS C HEHUPOHHOM CeTblo, KOTOpas
OTIPEACIIACT TMOJOXKCHUE TyO/pra BBIZEIAA JIMICBBIC CTPYKTYPBI: 00JIaCTh
M300paxeHusT  COOTBETCTBYWOINYIO  rybam/pry/«3ajHedl  CT€HKE  ropruap,
ACCOLMUPYIOUIYIOCS C IHUKCENAMHM TJyOHWHBI. 3aTeM ¢ TIOMOIIbK) BHHTOBOTO
MexaHu3ma 11 npoOGooTOOPHUK C 3aKPENNEHHBEIM TAMIIOHOM BBOJUTCS B TQJIOCTb
pra, K onpeneneHHoMy CY ¢ cucTeMOl 3peHUsA LEHTPY, IO COIMPUKOCHOBCHHS C
IIOBEPXHOCTBIO POTOrNOTKH. llanodka ¢ TaMIOHOM COBEpIIAET BpallaTE/IBEHOE
JIBHXKCHHUC M OCYIIIECTBISICT COOP Ma3Ka CO CITM3UCTON POTOTMIOTKH. Jlaiee IpuBO/IHI
Bo3BpamaioT OIIY 3 B ucxoaHOE MONOKEHKE, U HECYIIAA KOHCTPYKIMS 5 OMyCKaeT
NaJ0uKy C TaMIIOHOM K Ma3KoM B KOOy, HaxXoJIYHCS B LEHTpudyre juis

dHaJIU30B.



Wutennexryanbuas cucrema ynpasiaenus (manee-MCY) paccuuTbiBaet
KOOp/IMHATBl TO4eK TIyd/pra/«3ajHEll CTEHKE ropia» M OLPEJICHseT UEHTD,
BBIYHCHAET TpeOyeMoe ABMXKEHHE AN JOCTHAKEHUA NMAJOYKH ¢ TAMIIOHOM 3aJHEi
CTCHKH IOplia, BHIIOIHACT ABUXKECHHE B TPeOYyeMOM HanpaBieHHH (IIepeMeLiacTes
IPHMEPHO Ha SMM), IIOCPEICTBOM JaTIHKa YCWIHH 14 ompeaenser JOCTUTHYTA JIH
MOBEPXHOCTH 33/IHCH CTEHKU ropJia [aJIOUKH ¢ TAMIIOHOM, €CJIM HET BO3BpalacTes
B Ha4YaJIo ITHKJa. B cilydae eciiu MOSIBISIIOTCS HeCTaHAAPTHBIE IMOKA3aHHUA AaTYHKA
YCHIIUH, MOTEPSH CHTHAT C KaMEphl, CYIIECTBYIOT MOMEXW B IMOTOKE IaHHBIX
KaMepBl, MOJIyIeHbl CHTHAJIBI OMHOOK ¢ ApaiiBepoB ABUTraTeNieH, cpabaThIBaeT TakK
Ha3bIBACMBIH «KOHTYP 3allUThD» M PoOOT MpEKpamacT ACHCTBHUE, CUTHANM3UPYS
ormiepaTopy. JBUraTens OTKIIOYAr0TC, YTOOBI 00eCIeIUTh BO3MOKHOCTD PYIHOTO
IICpEeMELICHUS METUITMHCKOro podoTa.

Hecymas KOHCTpYKUMSI B BHAE ABYX 3aMKHYTBIX [IITU3BEHHBIX MEXaHH3MOB
MO3BOJISIET AOOUTECS O0Iee BRICOKOH TOUYHOCTH U *KECTKOCTH. Vcnonp3oBaHue AByX
HE3aBUCUMBIX OTKPBITBIX KMHEMATHYECKHX LENeil, paboTaomux B mapayienbHblX
TUIOCKOCTSX, MO3BOJSAET CYUICCTBEHHO YIPOCTUTb KMHCMATUKY MAHHUILYIATOpa M,

KaK CJICACTBHE, CHCTCMY YIIPABJICHHWA.



®opmy.aa n3obpereHust

MeaunuHckui po0oT, coaepkKalivid KOpHyc, HECYIIyl0 KOHCTPYKLHIO C
KaMEpOH, BBIIOIHEHHBIE ¢ BO3MOMXHOCTBIO B3aUMOJCHCTBHS C CHCTEMOM
YIIPABJICHHA Pab0TOM METUIMHCKOIO po00Ta omauyaiowuiics mem, 910 Ha KOPILyce
pa3MENEHO  OIMOPHO-MOBOPOTHOE  YCTPOMCTBO, MMeruee mmarhopMy ¢
YCTAaHOBJICHHOM Ha HEW HeCcylled KOHCTPYKLHMEH, BBITIOJHEHHOH B BHIE ABYX
3aMKHYTBIX IISITU3BEHHBIX MEXAaHWU3MOB CO IITATHBAMH, K KOTOPHIM C IOMOIIBIO
YHHBEpCANbHBIX [IAPHAPHBIX COEIVHEHHI 3aKPETIIEHO TENECKOMNYECKOE 3BEHO, HA
KOTOPOM 3aKpEICH HUCIONHUTEIBHBIE MEXaHU3M, COJCpKAIMI CXBAaT, KAMEpPY C
CUCTEMOH 3pEHHS], BHHTOBOH MEXAaHHU3M € MPHUBOIOM IS BEIABIKEHHS CXBaTa, IPH
3TOM UCIONHUTEIBHBIM MEXaHU3M BBIIOIHCH C BO3MOXKHOCTH MOBOPOTAa BOKPYT
FOPU3OHTAIBHOH, NEPNECHAUKYIAPHOH H IPOAOIBHOH OCEH TENECKOMHYECKOIO

3BCHA.
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KaTCFOpPlSl* Ccebliku Ha AOKYMCHTBI C YKa3aHHUEM, I'JI€ 3TO BO3MOXKHO, pCJICBAHTHLIX YacTel OtHocuTes K NYHKTY No

A CN 113440169 A (THE SECOND XIANGYA HOSPITAL OF CENTRAL SOUTH 1
UNIVERSITY) 28.09.2021

A CN 111820952 A (TSINGHUA UNIVERSITY) 27.10.2020 !
A CN 111673757 A (BEJING KEMAI QIYUAN TECHNOLOGY CO LTD) 18.09.2020 1

A CN 111631759 A (SUZHOU DIANHE MEDICAL TECHNOLOGY CO LTD) 08.09.2020 1

u TOCNICAYOWME NOKYMEHTEI YKa3aHbl B IPOAOIDKEHHU
* OCOGHIE KATErOpPHM COBLIONHBIX LIOKYMEHTOB: «T» - Gonee no3aumii NOKyMeHT, onyGIMKOBaHHbIH 110CIE KaTHI npHOpHTETa U
«A» - IOKYMEHT, ONPERENAIOIMI OBLLKI YPOBEHb TexHMKH MPUBCACHHLI JUIA MOHHMAHUA H306pETEHH
«<D» - IOKYMEHT, NpHBEaEHNbI B €eBpasKiickoil 3asBKe «X» - IOKYMEHT, nMeionii HanGonee 6a13Koe OTHOUICHHE K MPEAMETY NOUCKa,
«E» - Bonee paHHuit JOKYMEHT, HO OMy6IMKOBARHEI Ha ATy nogauu NOPOUALLMA HOBU3HY MIM M306PETATENLCKHH YPOBEHD, BIATHIA B OTAENLHO-
CBPA3HIACKOIl 3aABKM WK NocIe Hee cm .
«O» - AOKYMEHT, OTHOCAIMHiCS K YCTHOMY PAaCKPBITHIO, SKCTIOHHPO- «Y» - OKYMEHT, uMetoumii HauGosnee 6H3Koe OTHOILCHNUE K NPEAMETY IT0HCKa,

BAHHIO U T.1 NopoUaItHii H306pETaTe/bCKHIt yPOBEHD B COYETAHHY C JPYTHMH JI0KyMEH-
"P" - IOKYMEHT, OIyGIMKOBAHHBI A0 NaThl NoAa4H eBpasuiickoi & TaMH TOi xke lca'mropu?

3aABKH, HO 110C/Ie 1ATh! HCMIPAHBAEMOTO IPHOPHTETA" (60 = OKYMCHT, ABIIOINICS NATCHTOM-aHATOTOM

«L» - ROKYMEHT, IPHBEAEHHEI B APYTAX LENsX

[lara nposesienus narentroro noucka: 12/07/2022

YnonHomouennoe nuno:
3amecTuTens HavatbHuKa OTIENA MEXAHHUKH,
(M3MKM U SNIEKTPOTEXHHKH M.H. IOcynos
- /
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