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3D-IEYATH B ®PAPMALHEBTUYECKOM ITPOU3BO/JCTBE

Kooupoe /luépoex Illep3o0 ocnu
EMU University

Aunomauyun: Ha npomsowcenuu nocieonux Oecamunemuu 3D-neuamo
PaouxanbHo mpancgopmupyem gapmayeemuieckoe npou3go0Ccmeo 60 8CEM MUpe.
Ocobenno cmpemumenbHoe passumue A0OUMUBHBIX MexHon02Ull,
NEPCOHANUBUPOBAHHBIX JIEKAPCMBEHHBIX (DOpM U  YUPPOBO2O MOOeIUPOBAHUS
OMKPBLIO NYMb K COBEPUIEHHO HOBBIM B803MONICHOCMAM CO30AHUs nNpenapamos. B
COBPEMEHHBIX MeOUYUHCKUX Hanpasnenusx 3D-nevamv wupoxo eHeOpsemcs 8
NPAKMuKy, No360JA51 U320MAGIUBAMb UHOUBUOYANbHbIE IeKapCmeeHHble (hopmbl,
ONMUMUZUPOBAND NPOU3800CMBEHHbLE npoyeccul, obecneuusamo
NEPCOHANUBUPOBAHHDIL NOOX00 U NPUHUMAMb Hepeoosblie peuleHUsi Ha OCHOB8e
MEOUYUHCKUX OAHHBIX. MU MEXHOL02UU CBOUMU De32PAHUUHBIMU BO3ZMONCHOCTNAMU
OMKPBLIU HOBYIO 3PV 8 (hapmMayesmuiecKol Ompaciu U 00KA3anu c8010 3HAYUMOCHb
HA paziuyHblX JIManax — NPaKmuyeckom, OUaeHOCIUYEeCKOM, Jie4eOHOM U
peabunumayuonnom. Kpome moeco, pazeumue 3D-newamu cnocobcmeyem e
MONILKO NOBLIUEHUIO IPDEKMUBHOCMU MePanUl, HO U YIYYUleHUI0 OOCMYNHOCMU
NEePCOHATUBUPOBAHHBIX NPENAPAMO8.

Knroueesoie coea: 3D-neuamo, aooumueHbvle mexHoa02uu,
Gapmayesmuueckoe  Npou3800CME0, NEPCOHANUIUPOBAHHbIE — TEeKAPCMBEHHbIE
Gopmvl, yugposoe Mmooeruposanue, UHHOBAYUOHHAS MeOuyuHa, yupposoe
30pasooxpanenue, UHDOPMAYUOHHBIE MEXHONO02UU, UHOUBUOYATLHAS O003UPOBKA,
Qapmayesmuxa, MeOUYUHCKUE  MEXHON02UU,  AOOUMUBHOE  NPOU3BOOCHIBO,
JIeKApCMeeHHble  Npenapamoel, KOHMPONb  Kauecmed, NepCOHANUUPOBAHHAs
mepanusl.

B cdhepe papmaneBTukn npumeHnenre 3D-miedaTy 3HAYUTEIBHO IIOBBIIIIACT

Ka4ye€CTBO MCIUIIMHCKOI'O 06CJ'IY)KI/IBaHH$I I1a
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co3nanue A(Q(EKTUBHBIX JIEKAPCTBEHHBIX IMIPENapaToB, YTO MPUBOAUT K
MacCIITa0HBIM pe3yJbTaTaM M BHEAPEHHUIO MEPEOBOI0 COBPEMEHHOTO OMbITa. DTH
TEXHOJIOTHH CYIIECTBEHHO CHIKAIOT OLIMOKH B TMPOHM3BOJICTBEHHOM H JIe4€OHOM
nporecce, OOYCIOBICHHBIE YEIOBEYECKUM (PakTOpoM. AHAINW3 MEIUIIMHCKUX
JaHHBIX, PE3YJIbTAaTOB KIMHUYECKUX HCCICNOBaHUM, IMPPOBBIX MOAENeH u
(bapMaKOKMHETUYECKUX MAapaMeTPOB CTal OJHUM U3 MPUOPUTETHBIX HANPaBICHUM.
bnarogapss 3D-neyatu ynaércs M3roraBIuBaTh Hpenaparhl A CaMbIX CIIOKHBIX
3a00JieBaHUM, OLIEHHWBATh NPOTHO3 TEpANUU U Mpeanaratb 3PQPEeKTUBHBIE IIAHBI
jneyeHus. BHeapeHue anJuUTUBHBIX TEXHOJOTMH B IOBCEIHEBHYI IPAKTUKY
IIPUBEJIO K CO3JaHUIO HOBBIX ITOKOJICHUH MTPOU3BOJCTBEHHBIX METOJOB U JIEYEOHBIX
aNropuTMOB. B mocnennue roasl MUGpoBbIe CUCTEMBI, ONTUPAIOIIUECS Ha OONbIINe
0a3pl MEIUIIMHCKUX JAaHHBIX, TOCTOSTHHO COBEPIIEHCTBYIOTCS, MTPOBOAST TIIyOOKHI
aHaM3 CBOMCTB  MaTepHaIOB, KJIacCHPUUIUPYIOT MOTpeOHOCTH, 3apaHee
OIPENENAIOT OTEHIIHAIbHBIE PUCKU U IPOHUKAIOT B CAMYIO CYTh Npo0ieMbl. Takue
pelIeHus] B OCHOBHOM HCIIOJIB3YIOT PE3YNbTaThl JIA0OPATOPHBIX HCCIEIOBAHHM,
JaHHbIE KIMHUYECKUX HCHBITAaHUI U pe3ynbrarhl 3D-MonenupoBanus, o0beInHssA
WX C KJIMHUYECKOU nH(pOopMaIuen.

B ¢apmaneBTuke nporpamMmbl MO3BOJIAIOT IIIyOOKO M3y4yaTh BO3MOKHOCTH
CO3/1aHUsl MHIUBUAYaJIbHBIX JIEKAPCTBEHHBIX (GopM ¢ mnomombio 3D-neuatun. B
TPaJMLMOHHBIX METO/aX BHU3YaJIbHBI OCMOTP M AHAJIMTUYECKOE OIIPENEIECHUE
CBOMCTB BEIIECTB BCE OOJbILIE YCTYNAIOT MECTO, IIOCKOJIBKY YEIOBEUECKUM (haKkTop
TepsieT TpeXHee 3HadyeHWe. MHOTOYMCIICHHBIE TATONOTHH, XPOHHYECKHE
3a00NeBaHusl, CIOXKHBIE MOJEKYJISIpHbIE  B3aMMOACHCTBHS W  HPOOJIEMBI
VHIMBUIYAJIbHOMN JO3UPOBKU TeTEph ObICTPO U 3((HEKTUBHO PEIIAIOTCS C IIOMOIIBIO
aJAIUTUBHBIX TexHomorud. Kpome Toro, mporeccsl cbopa, mnpeoOpa3oBaHuUA,
NOBTOPHOTO aHajiW3a M CUCTEeMaTH3allMiM HAKOIUIEHHBIX JIaHHBIX TaKXKe
ontuMusupyorcs. OpgHako 3D-meyaTh CIYKUT OCHOBHBIM HHCTPYMEHTOM HE

TOJIBKO B IIPOMU3BOJACTBC, HO M IIPpHU q)OpMI/IpOBaHI/II/I I1IJIaHOB JICYUCHUA, BHCAPCHUHN

HMHAUBUAYAJIbHBIX CXEM TCpAIlMK, IMPOTHO3HUPOBA
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coctaBieHUd IGOEKTUBHBIX JIEUEOHBIX IPOrpaMM, OPHEHTUPOBAHHBIX Ha
KOHKpeTHOro narnueHta. Ocobo ciemayeT OTMETUTh, YTO aJANTUBHBIC TEXHOIOTUU
MOJHUMAIOT Ha HOBBIM ypPOBEHb MPOTHO3SHUPOBAHUE PE3YJIHTATOB U BBHISBICHHE
¢dakropoB pucka. B popmupoBaHNM MEAUIIMHCKUX KIACTEPOB U CETEBBIX CHCTEM
TexHonoruu 3D-neyaTn UrparoT orpoMHyIo poiib. OHM paboTaIOT Yepe3 pa3InyHbIe
aNrOpuUTMbI, oOecrieurBasi OOMEH  JaHHBIMHU, OOOOIIEHHE  KIMHUYECKOU
uHpopManuu, 3pPeKTUBHBIA aHAINU3 U 00BEAMHEHUE PE3YIbTATOB UCCIIEIOBAHUMN.
CrienManucThl, UCHONB3ysd MHCTPYMEHTHI coBpeMeHHOUW 3D-meuatu, onmpenensior
HauOoJee NpaBWIbHBIE MEPhl MPU OKa3aHUU TIOMOIIM TalueHTaM. AHamu3
M3MEHEHU LU(POBBIX Mojenel, (papMakOAMHAMHUKH, COCTOSHUS MAIMEHTOB U
MHUKPOCKONIMYECKUX IMPOLECCOB CTajl OCHOBOW HOBOro Jrama. bimarogaps
COBPEMEHHBIM TEXHOJIOTHSIM CIEIMATNCTBl MOTYT 3apaHee MPOTHO3UPOBATH
CJI0)KHOCTh TIPOM3BO/ICTBA U TOYHO PACCUUTHIBATH PE3YJIbTATHI.

CoBpeMEHHbIE TEXHOJOTHH TO3BOJISIIOT BCECTOPOHHE aHAJU3UPOBATH
CBOIcTBa MaTepuaioB A 3D-mevyatu, TOYHO ONPENENATh apaMeTphl JOZUPOBKH, a
TaK)ke BBIOMPATh ONTHUMAJbHBIE METOJIbBI MPOM3BOJCTBA U JIOCTABKH IpENapaToB.
OTO NPUBOAMUT K YCTPAHEHUIO MPO(PECCHOHAIBHBIX OMIMOOK WU 3HAYUTEIHHOMY
CHIDKEHUIO HENpEeABUACHHBIX ocioxHeHuil. Kpome toro, 3D-nedars wurpaer
KJIIOUYEBYIO pOJIb B VYIYYIIEHUU TICUXOJIOIMYECKOTO COCTOSHUSI TAIlMEeHTOB M
MOBBIIICHUH YPOBHS UX CAMOYBa)XK€HHS B OOLIIECTBE.

3D-meyarp pacmmpmia BO3MOXKHOCTH HHIWBHUIYaTbHOTO IOAXOAA K
KakaoMy manueHTy. ChnenuanbHble alrOPUTMbl yYUTBHIBAIOT TE€HETHUYECKHE
0COOEHHOCTH, COCTOSIHIE OPTaHN3Ma, UICTOPHIO OOJIE3HU U INYHBIC XapaKTEePUCTUKU
KaXX70ro yenoBeka. [loaToMy coBpeMeHHbIe HU(PPOBbIE MPOrpaMMbl 3HAUUTEIHHO
pacIIipUiI BO3MOKHOCTH TOYHOM TUArHOCTUKH, aHAJIN3a MOTEHIINATbHBIX PUCKOB,
NEePCOHAIM3UPOBAHHOIO JIEUEHUS M pPa3pabOTKU mpoduiakTuyeckux mep. B
pe3ynbTaTe B MEIUIMHE YCUJIMBAETCS WHAWBUAYAJTbHBINA MOIXOJ U JIOCTUTAETCS

BBICOUANIUN ypoBeHb 3¢ (dekTuBHOCTH. OTpoMHOE 3Ha4Y€HUE U TaKke

BHUPTYAJIIbHBIC CUMYIIALIMOHHBIC MOACIIN. B pasia
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U3ydaTh NPOLECCHl MeyaTu, paccMaTpuBaTh npobdiemy B 3D-dopmare u 3apaHee
MOJICITUPOBATh JICKAPCTBEHHBIC (DOPMBI, YTO BHOCHUT KAa4eCTBEHHBIC M3MCHCHHUS B
MpakTUKy. Takue CHUMYJISIMOHHBIE MPOrPaMMBbI TOBBIMAIOT MPO(ECCHOHATHLHYIO
KBATH(UKAIIUIO  CTYJEHTOB W  CICIHAIUCTOB, TIO3BOJIAIOT  HAKaIIMBaTh
MPAKTUIECKUAN OTBIT U TEM CaMBIM YJIyUIIAlOT Ka4eCTBO O0YUICHHUS.

B coBpemenHoit ¢apmarieBTuke ¢ momoipio 3D-meyaTn MenMIMHCKUE
yciIyrd Bc€ OoJbllie aBTOMATU3UPYIOTCS. B wacTHOCTH, MpUMEHEHUE aJlTUTUBHBIX
CUCTEM, aBTOMATU3UPOBAHHBIX MPUHTEPOB U IU(PPOBOTO MIIAHUPOBAHUS CTAHOBUTCS
OPOCTHIM, TOYHBIM M TIOJHOCTBIO YIPABISIEMBbIM. DTOT MOAXOA OOECIeYyruBaeT
MPO3PavyHOCTh, HKOHOMHIO BpPEMEHM M BBICOYAMIIIEE KayeCTBO PE3YJIbTATOB.
Buenpenune texHomOruil Takxke AaET BO3MOXKHOCTH aHAM3UPOBATH CJIOKHOCTh
3a00IeBaHNH, MPOTHO3MPOBATH PE3YNIBTAThl U COCTABIATH ONTHUMAIbHBIC TUIAHBI
JEYCHWsI HA OCHOBE CTPOTUX aIropuTMoB. Pemenuss Ha 6aze 3D-meuatn
00€eCITeYnBAIOT HANEKHBIE TUATHOCTHUECKUE PE3YyIbTaThl, BBISBICHUE CaMBbIX
HE3HAYMTEIBHBIX M3MEHEHUH, NPOPWIAKTHKY OCIOXHEHHH, OOHapy>KEeHUE
CJIOHBIX MATOJOTUW W WX paHHee JeueHue. [lepepaboTrka Gompimx 0a3 JaHHBIX
MpUBeIa K BOSHUKHOBEHHUIO COBEPIIIEHHO HOBOW 001acTH — HU(POBOI aTUTUBHOM
(dapmaneBTuku. Pa3Butre MHPOPMALMOHHBIX TEXHOJIOTHH MPUOOPENO OrpOMHOE
3Hau€HUE, CO3JaB CUCTEMY, IMO3BOJSIONIYI0 OKa3bIBaTh MAIMEHTY MAaKCHUMAaJIbHO
OBICTpYIO, TOYHYHO W HHAUBUIYaJIbHYIO TIOMOIb. bricTpas oOpaboTka
CTaTUCTUYECKUX W AHAJIUTUYECKUMX JIAHHBIX oOecrneduBaer >S(PQPEeKTUBHOE
VOpPaBJICHHE IMOTOKOM TMAIMEHTOB W  COBEPIICHCTBOBAHME  MEIMIIMHCKUX
mpoTokonoB. Haywnple uccnemoBanus W pa3paObOTKH 3aKIAJbIBAIOT OCHOBY IS
CO3MaHMSI HOBBIX aJTOPUTMOB, COBPEMEHHBIX YCTPOWCTB W WHHOBAIMOHHBIX
WHCTPYMEHTOB. DTH TeXHOJIOTHH POopMUPYIOT Oymyriee hapMaleBTHKH.

OnnoBpeMeHHO 3(P(EKTHBHOE HCIOJIB30BAHWE HMHCTPYMEHTOB YIIPOIIAET
JEeSTENbHOCTh (hapMaleBTUYECKUX NPEANPUITHI W MEIULIMHCKUX YUPEKICHUM.

C60p H aHaJIn3 MCI[HIII/IHCKOI;'I HH(bOpMaHI/II/I, 6I>ICTpO€ COCTaBJICHUC CTAa YCCKUX

OTUYETOB COKpalaroT YCIOBCUYCCKHUEC
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KBATM(PUIIUPOBAHHBIX CHEIHAINCTOB U YCUJIMBAIOT WHIWBUIYAIbHBIA MOAXOI K
narmeHTaM. Bo MHorux crpanax BHeapeHue 3D-meyaTu B KIMHUYECKYIO MPAKTHKY
aKTUBHO pacmupsiercs. HoBoe mokoneHne o00pyaoBaHUS U MPOTPAMM IT03BOJISET
MPOBOJUTh TOYHBIM aHAIW3 TMIOCTYMAONIUX JaHHBIX, TOBBIIIATE TOYHOCTH
JTMATHOCTUKH, BBIOWpATh HaWOoJee ONTHUMAIBHOE JICYCHUE W OBICTPO OIICHWBATH
pe3ynbTaThl. B COBpeMEHHOW MeIWIIMHE Ha JTamax yxoja W peadWIuTaiuu
CO3/AIOTCS HMHIUBUAYAJIbHBIE NPOrPAMMBI, M TIPOLECC JIEYEHUS U KOHTPOJISI
OCYUIIECTBIISIETCS MO IUIaHy, aJanTUPOBAHHOMY JJIsi KaXKJOro MaiueHTa. ITo
o0ecrieynuBaeT MHHOBAIMOHHOE pa3BUTHE COBPEMEHHOMU CUCTEMBI
3npaBooxpaHeHusi. B pa3Butum uHOOpManMOHHBIX cucTeM 3D-meyatd U UX
MHTErpauuu nudpoBble TEXHOJIOTUU 3aHUMAIOT LIEHTpaibHOE MecTo. B mocnennue
T'OJIbI IPOTPAMMBI MPEOCTABIISIIOT CIIESITUATUCTAM BO3MOKHOCTH aHATTUTHYECKOTO H
MMOCTOSTHHOT'O MOHHUTOPHWHTa. BO3MOXXHOCTH MOHWUTOPHMHTA B PEaIbHOM BpPEMEHH,
ABTOMATU3UPOBAHHON JTUArHOCTUKU M OBICTPOM WHTEPIPETANNUA PE3yJIbTaTOB
3HAYUTEIHLHO BO3PACTAFOT.

Bo Bcex HampaBieHHSX — TIPOU3BOJICTBE MEPCOHAIBHBIX MPENapaToB,
aJIUTUBHBIX TEXHOJOTUAX, KOHTPOJE KadyecTBa U MPOQPHIAKTUKE — IIUPOKO
MPUMEHSIOTCSI  COBPEMEHHbIE  alropuTMmbl. bmaromaps uM  gocturarorcs
HE3aBUCUMBIE OT CYOBEKTMBHOI'O MHEHHUS YEJIOBEKa PEe3ylbTaThl MCCIIEIOBAHMM,
OBICTpBIE W TOYHBIC PEIICHUS Ha OCHOBE aHajau3a OOJbIIUX OOBEMOB JAHHBIX,
000OCHOBaHHO€ NPHUHSITHE COBPEMEHHBIX KIMHMYECKUX PpEUICHUH U BHEApPEHUE
MEPEOBBIX METOJIOB B KaXKIBIA Tporecc. Ha 3akmounTenhbHOM — JTare
ONTHUMH3UPYIOTCS MPOTIECCHI MPODHUIAKTUKN OCI0KHCHUN, pAaHHEH JUArHOCTUKHA U
3¢ (HEKTUBHOTO  JIeYEHUs, OMEpPaTHBHOTO  (HOPMHUPOBAHUS  MEIUIIMHCKUX
pPEKOMEHAIMH, a TaKKe YMPaBICHUS MEAUIIMHCKUMH yCIyTaMH U CHCTeMaMu. B
UTOT€ OTO CO3/MaéT BO3MOXKHOCTh  OKa3blBaTh BBICOKOKAYECTBEHHBIC U
COOTBETCTBYIOIIIME TPEOOBAHUSIM BpPEMEHHM MEIUIUHCKUE Yyciayrd. 3D-meuats

BBIBCJIA (I)apMaHeBTI/I‘IeCKOC MMPON3BOACTBO HA HOBYIO CTYIICHDb U CTaJld OpId HUYHOU
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3akiovenne: IlogBoas uTOr, MOXXKHO YyTBEpXAaTh, 4To paszputue 3D-
neyat B (apMaIeBTUIECKOM TPOU3BOJICTBE HOCHT IIMPOKHA W MHOTOTPAHHBIN
XapakTep. BHeApeHne ATUX TEXHOJOTHUH B COBPEMEHHYIO MEIHUIIMHY OTKPHIBACT
BO3MOXHOCTH TIOBBIIICHHUS] TOYHOCTH AMATHOCTUKU, d(PGHEKTHBHOCTH JIEUEOHBIX
CTpaTeruii, WHIWBHUIYAIBHOTO TIOAXO/NAa K TMAIWEeHTaM, OBICTPOM ¥ TOYHOU
00pabOTKH JaHHBIX, a TAKKE WHHOBAIIMOHHBIX METOJIOB B TIPaKTUKE. B pesynbpTaTe
WHTErpanyy NU(PpOoBBIX TEXHOJIOTHH MEIUIIMHA PAa3BUBACTCS B HOTY CO BpEMEHEM U

3aHMMAaeT Ba)KHOE MECTO B 00CCIICUCHUN 340pOBOT'O 06pa3a KHN3HHU HACCICHHA.

NCITIOJIB3OBAHHAS JINTEPATYPA:
1. ToupoB A.M. «udopmarmonnsie TexHomoruu U 3D-meyaTh B (hapMaIieBTUKE.
Tamkent, 2021.
2. XonmaroBa 3.A. «AJAUTUBHBIE TEXHOJOTMU U HOBbIE BO3MOXXHOCTWY. TallIKEHT,
2020.
3. TaitnakoB H.O., XonukynoB N.T. «3D-neuate B MEAUIIMHE U €€ BO3MOKHOCTH.
Anmmkan, 2019.
4. Ycemonona J1.b. «Iludposast 3D-nieuats u unHoBanuny. Camapkany, 2022.
5. OraboeB A.K. «CoBpeMeHHbIE OCHOBBI aJITUTUBHOTO MPOU3BOJCTBA JIEKAPCTBY.
@eprana, 2021.
6. AmnabepranoB T.K. «Mabopmanmonnbie TexHONoruu U 3D-meuathy. TamkeHr,
2019.
7. Cmut A.Jlx. «3D-nieyats B COBpEMEHHOM npakTukey. TamkeHt, 2020.
8. baxpomoBa H./[x. «ANIUTHBHBIE TEXHOJOTMM B MEIUUUHCKUX YCIyTax».
Tamkent, 2021.
9. Conomon P. «llepconanusupoBanHbie (HOPMBI U COBPEMEHHBIE MOIXObI.
Tamkent, 2022.
10. 3oxunoB M. A. «OcHoBbI 3D-nieyaTu 1 MEAULIMHCKON HH(pOpMaTuKu». TalkeHr,
2018.
11. Kapumogsa C.I1. «[{udpoBoe MoaenrpoBaHue Jiekap

2023.

Buinyck scypuana No-60



Modern education and development | . ; sc.-

12. Tlerpo B.JI. «MHHOBanuoHHble MeToabl 3D-medyatu B (apmareBTUKE».
Tamkent, 2024.

13. Ucmounosa I'.P. «MuauBunyanbHass n03UpoOBKa ¢ MoMolisio 3D-neyaTu».
Annmmxkan, 2022.

14. Jxoncon D.K. «I'mobampubie TeaeHuuu 3D-medatun B (papmarieBTHKE.
Jlonmon, 2021.

15. PaxmonoB A.b. «KonTponp kauecTBa 3D-meyaTHbIX mpenapaToB». CaMapkaHi,
2023.

16. Jlu M.X. «lludpoBbie TEXHOJIOTUHA B AUTATUBHOM IPOU3BOJCTBE». TaIllKeHT,
2020.

17. Kogupona JI.T. «IlepconanuzupoBannast 3D-neuats gexkapctB». @eprana, 2024.
18. bpayn C.II. «CoBpeMeHHbI€ MOAXOJbI U pe3ynbTaThl 3D-neuatu». TalkeHr,
2023.

19. A6aymnnaes III.M. «byaymiee 3D-niedatu B papmanetukey». Tamkent, 2025.

20. T'apcus P. «IlepegoBbie METOAMKH aIIMTUBHBIX TEXHONOTUIT». Manpua, 2022.

Buinyck scypuana No-60



