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AHHOTAIIMA

Beenenne. Tybepkyne3 (Thb) sBasiercss ogHOW M3 Hamboliee OCTPBIX MPOOJIEM 3/paBOOXpaHEHHs, OCOOCHHO B
pa3BuBatonmxcs ctpanax. [IpoOiaeMpl TUATHOCTHUKY, JeYeHUsI U NMPO(UIAKTHKHA TyOepKyJie3a TpeOyIOT BHEIPEHHUS
MHHOBAIMOHHBIX TEXHOJOTHI B 00pa3oparenbHblil mporecc. Lleab uccienoBanust — pa3paborats U IPEICTABHIL
MHHOBAIMOHHYO IIPOrpaMMy 0 (TH3HATPHUHU AJIS CTYACHTOB MEAUIMHCKUX YUeOHBIX 3aBS/ICHHUI, KOTOPAsl BKIIIOYACT
COBPEMEHHbIE METO [l IHATHOCTUKH U JiedeHust Th. MaTepuaJ u MmeToasl. [IporpaMma 0CHOBBIBAETCS HA IIPUHITHIIAX
interactive learning, wcmoas30BaHMs BIEKTPOHHBIX PECYPCOB W BHUPTYaIbHBIX TPEHAXEPOB IS JIHATHOCTHKH
TyOepKyJie3a, C UCIOJIb30BAHNEM IUIATGOPMBI [T MEAMIMHCKAX CUMYJISILUNA U OHJIaiH—TecTUpOoBaHusA. B pamkax
NpOTPaMMbl POBOJMIIMCH KIMHUYECKHE KEHC—CTaluM, CHTyallMOHHBIE 3aJayd M OLEHKA C WCIIOJb30BaHHEM
CTaTUCTHYECKNX METO/I0B, TakuX Kak SPSS. Pe3yabTaTtsl. [Iporpamma Brirogaer 00ydaromnye Mo 1yJIH 10 COBPEMEHHBIM
METOJIaM JIMATHOCTUKH TyOepKyIie3a, 3hHeKTHBHBIM METOIaM JICUSHHUS, a TAK)KE MHTETPAILUIO C OHJIaMH r1aTdopMoit
JITS1 BBIIIOJTHE HUS Ta00PaTOPHBIX MCCIICIOBAHN I M aHATN3a KITHHUYECKUX CITy4acB. BeiBoabIL. Pa3pabotantas mporpamma
H03BOJIUT MOBBICHTh YPOBCHb 3HAHHU CTYJEHTOB U CHCLHAIUCTOB B 00NAacTH (TH3MATPHHU, YJIYUIIUTh KAa4eCTBO
IUarHOCTHKY U siedenust Th, a Tarxoke yydimTs 00ydeHre B MeJUIUHCKIX yIeOHBIX 3aBSICHUAX.

KinioueBble cjioBa: Gpru3uaTpus, HHHOBAIIMOHHAS IPOTPaMMa, THATHOCTUKA TyOepKyIie3a, OHIaiiH—o0yJueHue.

NEW INNOVATIVE PHTHISIOLOGY PROGRAM
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Department of General Education Disciplines
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Abstract

Introduction. Tuberculosis (TB) is one of the most acute health problems, especially in developing countries. The
problems of diagnosis, treatmentand prevention of tuberculosis require the introduction of innovative technologies in the
educational process. The aim of the study is to develop and present an innovative phthisiology program for medical
students, which includes modern methods of TB diagnosis and treatment. Material and methods. The program is based
on the principles of interactive learning, the use of electronic resources and virtual simulators for the diagnosis of
tuberculosis, using a platform for medical simulations and online testing. The program included clinical case studies,
situational tasks, and assessmentsusingstatistical methodssuchas SPSS. Results. The program includestraining modules
on modern methods of tuberculosis diagnosis, effective treatment methods, as well as integration with an online platform
for performing laboratory tests and analyzing clinical cases. Conclusions. The developed program will improve the
knowledge of studentsand specialists in the field of phthisiology, improve the quality of TB diagnosis and treatment, and
improve education in medical schools.

Keywords: phthisiology, innovative program, tuberculosis diagnosis, online training.

BBEAEHUE

[To mannbM BecemupHoii opranusanuu 3apaBooxpanenus (BO3), Ty6epkynes (Th) ocraercs
OJTHOM M3 BeAyIIMX MPUYHH 3a00JI€BA€MOCTH U CMEPTHOCTU B MUPE, 0COOCHHO B CTpaHaX C HU3KUM
Y CpEIHUM ypOBHEM Joxona. HecMoTpst Ha MOoCTHXKEHUS B 001aCTH TUATHOCTUKY U JieueHusl, 0o0pbOa
¢ Th npoomxaeTcsi, 0cOOEHHO B YCIOBUSIX PACTyIIeH HArPY3KU OT MHOTO()aKTOPHOTO YCTOMYNBOTO
tyoepkyne3a (MJIY-TB)[1,2]. YuuTsiBas BaxxHOCTH KOHTpOJIs HaT Th, HeoOXxoqumo pa3padaThiBaTh
WHHOBAIlMOHHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl JJIsi  CTYJEHTOB MEIUIIMHCKHX BY30B U
CHELMATUCTOB 3PaBOOXPAHEHHS. DTO UCCIEI0BAaHUE HAIIPABIEHO HA pa3pabOTKy WHHOBALMOHHOM
nporpaMmbl o prusuatpu (Jeuenuto Th), opueHTHPOBaHHON HA MEIUITMHCKIE 00pa30BaTEIbHbBIE
yupexnaenus [3]. JlaHHas cTaThsi TOCBSIICHA aHAJIW3y HOBOW HMHHOBAIMOHHOW IMPOTPAMMBI,
HaIlpaBICHHOW Ha MOJEPHHU3ALMIO MOJIXO0J0B B obOmacTu ¢ru3matpun. B pamkax mporpaMmbl
MPEIO0JIaraeTCs UCIOIB30BAHIE COBPEMEHHBIX METO/I0B IUATHOCTUKH, ICUYCHUS U TTPO(PHITAKTUKH,
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a TaK)Ke MHTEerpalys HOBbIX TE€XHOJIOTMH M HAay4yHBIX pa3pabOTOK, KOTOpPbIE CIOCOOCTBYIOT Oojee
OBICTPOMY  BBISIBJICHHIO 3a00JIC€BaHUSA, MOBBILICHHIO TOYHOCTH JWATHOCTHKUA W  YIYYIICHHIO
pOruo3oB jeueHus. Ocoboe BHUMAaHME B CTAThE YAEICHO KIIOYEBBIM aCleKTaM MHHOBAI[MOHHOM
MIPOrpaMMBl, €€ TEOPETUIECKOH 0a3e U MPAKTHIECKUM II0IX0/1aM, HAIIPAaBJICHHBIM Ha OTITHMHU3AIIUIO
(GTU3MAaTPUUECKON MOMOIIM B pa3iMUYHBIX pErHoHax. Peanmu3amus Takux Mporpamm Tpedyer
KOMIUIEKCHOTO  TOJAXOZa, BKJIOYas OOydeHHWe  MEIUIUHCKHX pAaOOTHUKOB, Pa3BHTHE
UHOPACTPYKTYpbl U yCHUJICHHE B3aUMOJICHCTBUS MEXIY pa3iMYHBIMU 3BEHBSIMH CHCTEMBI
3ApaBooxpaHenus [4,5].

Leap wuccienoBaHusi — CO3/1aTh WHTEPAKTHBHYIO M KOMIUIEKCHYIO 00Opa30BaTelbHYIO
IporpamMmy Ajsl CTYAE€HTOB MEAMLIMHBI, HANpaBICHHYIO Ha YJIy4lllEeHWE MX 3HaHUI B 00nactH
JMAarHOCTUKH, JieueHus U npoduuaktuku Th. [IporpaMma BKIIOYaeT COBPEMEHHBIE TEXHOJIOTHH H
METO/Ibl, TAKME KaK BUPTyaJIbHble CUMYJISLMH, KIMHUYECKHE Kelc—CTaAuu U OHJIaMH—-TIIaTPOpMbI
IUTSL TECTUPOBAHUSI.

MATEPHUAJI U METO/IbI

[Iporpamma Obu1a pazpaboTaHa ¢ UCHOJB30BaHUEM KOMOMHALNUU IIU(POBBIX UHCTPYMEHTOB
U TPAAULIMOHHBIX METOJI0B 00yUYeHHsI. DTO BKIIIOYAIIO:

HuTtepakTuBHBIE 00ydarone Moxyiu: Co3laHbl BUPTYaIbHBIC CHMYJISIIIAY ISl JHATHOCTUKA
Tb ¢ ucnonbp30BaHUEM PA3IUYHBIX TUATHOCTUYECKUX MHCTPYMEHTOB, TAKMX KaK peHTreHorpadus,
MHUKPOOHOJIOTHYECKHE TECTH K MOJICKYJISIpHAS TUarHOCTHKA.

Knuanueckne keiic—craguu: Pa3paboranbl cleHapuu, WMHUTHUPYIOLME peajbHbIE
KJIMHUYECKHE CITy4an, ¢ KOTOPBIMH CTYAE€HThI MOTYT CTOJKHYTBCS HA IPAKTUKE, YTO MPEAOCTABIISET
UM BO3MOXHOCTb IIPUMEHSATH TEOPETUUECKIE 3HAHMS B PEATbHBIX CUTYAIUsX.
OunnaitH—TecTupoBaHue: Pa3paboTaHbl TECThI C BBIOOPOM OTBETA U KOPOTKMMHM OTBETAMU AJIS OLICHKH
3HaHUU CTY/IEHTOB IO TeMaM, CBsi3aHHBIM ¢ Th. DTH TecThI JOCTYMHBI Yepe3 CHeHan3uPOBAHHYIO
oHJalH-TIIaTGopMy a1 obecriedeHus y100HOro 10CTya U CBOEBPEMEHHON 00OpaTHON CBA3M.

Anamms ¢ nmomompio SPSS: D dhexkTuBHOCTS MporpaMMel ObUTa OLIEHEHA C UCTIOIB30BaHUEM
CTaTHUCTUYECKUX MHCTPYMEHTOB, Takux kak SPSS, nns ananuza pe3yiabTaToB TECTHUPOBAHUS
CTYJIEHTOB JI0 U MTOCJIE€ TPOTPaMMBbI.

PE3YJIBTATBI

MHHOBaIIMOHHAS TIPOTPaMMa BKITFOYAE€T HECKOJIBKO KITFOUEBBIX OCOOCHHOCTEH:

JluarHoctuyeckue cuMmyssinuu: IIporpamMmma BKIIIOYAaeT BHUPTYalbHBIE MOJIYJH, KOTOpBIC
MO3BOJISIFOT CTYJEHTaM IPAKTHUKOBaThcsd B aAuarHocTuke Tbh. CryneHTbl MOryT Hay4dMTbCs
WHTEPIPETHPOBATh PEHTITCHOBCKWE CHHUMKH, IMPOBOJUTH aHAJIM3bl MOKPOTHI M JabOpaTOpHbIC
HCCIIEIOBAaHUS.

[Ipotokounsl neyenus: [Iporpamma npegocTaBiaseT CTyieHTaM OOHOBJIEHHBIE PEKOMEHIalin
1o JiedeHu1o Th, BKirouast HCIob30BaHKE TPENapaToB IEPBOr0O U BTOPOI'o psfia, a TAKXKE MPOTOKOIIBI
JedeHust MHOroakTopHOro ycroitunsoro Th.

PeanbHble kinHUYeckue caydan: Knuaudeckue cirydan B mporpaMMe MOJEIUPYIOT peabHble
CUTYaIluHU U TPEOYIOT OT CTY/I€HTOB MPUHSTHUS PEIICHUI Ha OCHOBE MOJyYeHHOW HHPOPMAIIH. ITO
MIOMOT'aeT Pa3BUBATh KPUTHUECKOE MBIIUICHUE W HABbIKHM PEIIECHUS MPOOIIEM.

Onenka u oOparHasi cBA3b: [Iporpecc CTYIEHTOB OTCIIEKMBAETCSA C MOMOIIBIO OHJIAWH—
TECTHUPOBAHUS, U OHU MOIY4al0T 0OpaTHYIO CBA3b O CBOUX pe3yibrarax. McnonszoBanue SPSS ms
CTaTHMCTUYECKOIO aHalM3a I03BOJISET IMPENoJaBaTesiM OTCIEKHUBATH OOIIYI0 3(PPEKTUBHOCTH
POrpaMMBbl 1 BHOCUTH KOPPEKTUPOBKH, €CIIA ATO HEOOXOIUMO.

[IpenmytiecTBa MHHOBALIMOHHOW MPOrPaMMBbI:

JloCTyn K axkTyajabHBIM JaHHbIM: CTYIZEHTHI MOTYT MpPAaKTHKOBATHCS B JIMATHOCTHKE WU
neueHuu Th, cnenys COBpeMEHHBIM MEIMIMHCKUM PEKOMEHJIALMSAM, UMes JOCTYI K peajbHbIM
JTAHHBIM.

NutepakTuBHOE 00yueHue: IHTepakTUBHBIM XapakTep IporpaMMbl 00€CIIeUnBaeT aKTUBHOE
BOBJICUEHHUE CTYJICHTOB, YTO CIIOCOOCTBYET JyUIIEMYy YCBOCHHIO MaTepHaja U ero MpuMEHEHHUIO Ha
MIPAaKTHKE.
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I'ubxocth: OHnaitH—¢hopMart mporpaMMBbI O3BOJISIET CTYICHTaM YUUThCS B yI00HOE BpeMs U
¢ JIto0Oro MecTa, 4To JeJIaeT IporpaMmy riOKoi U alanTUPyEeMO K Pa3IMuHbIM 00pa30BaTEIbHbIM
YCIIOBUSIM.

MHoros3buHbIe BO3MOKHOCTHU: [Iporpamma nocTynmHa Ha HECKOJBKUX SI3bIKAX, BKIIIOYas
Ka3aXCKMH, pyCCKHIl M aHIIMHICKHUI, 4TO JAeiaeT ee JOCTyMHOW i Oojiee IIMPOKOro Kpyra
CTYJIEHTOB.

OxoHoMuyHOCTh: [{npoBoii dopmaT mporpaMMbl CoKpamaeT HoTpeOHOCTh B MEYaTHBIX
MaTepraiax ¥ y4eOHBIX MOCOOMsIX, obecrieurnBasi 0ojiee YCTOWYNBOE PEIICHHE I METUITMHCKUX
YUPEKIACHUMN.

OrpaHuueHHst IPOrpaMMBbl:

3aBucuMOCTh OT TexHojormii: I[Iporpamma TpeOyer nocTyma K KOMIBIOTEpaM WU
cMapTdoHaM, UYTO MOXKET OrPAaHUYUTH €€ HCIOJb30BaHHWE B pailoHax ¢ miuoxuM HHTepHeT—
COEJIMHEHHUEM UJIM OTPAHUYEHHBIM JIOCTYIIOM K TEXHOJIOTHUSIM.

OrpaHuueHue AJisl ONpeeIeHHbIX KaTeropui yvamuxcs: [Iporpamma npenHasHadyeHa 1iis
CTYJIEHTOB, UMEIOLMX 0a30Bble HABBIKU Pa0OTHI C KOMIBIOTEPOM U JJOCTYI K UHTEPHETY, YTO MOXKET
OBbITH OTPaHUYCHHUEM JUISl YUAIIMXCSl B PETHOHAX C HU3KUM YPOBHEM IIU(PPOBO TPaMOTHOCTH.

HeoOxoaumocTh peryasipHbIX OOHOBJIEHUMN: TOCKOJIBKY MEIUIIMHCKHIE 3HAHUS U TPOTOKOJIbI
J€YCHHUSI TOCTOSHHO PAa3BHBAIOTCS, HPOTPaMMy HEOOXOIUMO pEryJiipHO OOHOBISATH, YTOOBI
OTpaXXaTh MOCIETHUE JOCTHKEHUS B obsacTu eueHus Th.

OBCYXKXJIAEHUE

B xoHTEKCTE TeueHus TyOepKyIie3a BaxXHO 3((HEKTUBHO 00ydaTh MEIUITUHCKUX pAOOTHUKOB,
TaK KaK UX PoJib B KOHTPOJIE U JIMKBUAALMHU 3a001€eBaHus KpuTH4Ha. [Ipenpiaymme nccienoBanus
MOKa3aJin, 4YT0 00pa3oBaTeIbHbBIE TPOrPaMMbl, OpHeHTUpOBaHHbIe Ha Th, 3HaUNTEIHLHO MOBBIIAIOT
YPOBEHb 3HAHWM W HAaBBIKOB MEAWIMHCKUX pPAaOOTHUKOB. BHeapeHue Takux HIU(POBBIX U
WHTEPaKTUBHBIX 00pa30BaTENbHBIX WHCTPYMEHTOB, KaK MPEAOoKEHHAas B JIaHHOM HCCIIEJOBaHUU
IporpaMma, SIBJISIETCSl 3HAYUTENbHBIM IIarOM BIIEpE] B MEIULMHCKOM 00yueHuu. CUMYIALINUU
peanbHBIX KIMHUYECKUX CIy4aeB M MTHOBEHHass oOpaTHas CBs3b TMOMOTYT CTyIeHTaM TiyOxe
MOHSATH CJI0KHOCTh IMATHOCTUKU U JieueHus Th.

HccnenoBanus B ApYrux cTpaHax, Bkioyas A¢puxy u FOro—BocTounyio Azuio, mokasany,
9TO0  IU(POBbIE  HUHCTPYMEHTHl OOY4YEHHS  3HAQUYUTEIBHO  MOBBILAIOT  3(P(EKTUBHOCTH
oOpa3oBaTenbHOro mporecca. MHTerpanus Takux TEXHOJIOTHH B y4yeOHbIE MPOrpaMMBbl MTO3BOJISET
CTyJIeHTaM MPUMEHSATh 3HAHUS Ha MPAaKTUKE U Pa3BUBAaTh HEOOXOIUMbIE HABbIKU.

BbBIBO/bI

WuHoBanonHas nporpamma, pazpaboTaHHasi B paMKax JaHHOTO HCCIeA0BaHUsA, 00nanaeT
3HAYUTETHLHBIMU IPEUMYIIECTBAMU 1T METUIIMHCKOTO 00pa3oBaHus B obnactu Gpruzuarpuu. Ona
COYETaeT TPATUIIMOHHBIC U COBPEMEHHBIE METObl O0YUYEHUs, YTO JIeJaeT €€ BhICOKOA(h(PeKTHBHOU
JUIS TIOATOTOBKM CTYAECHTOB U CIELUAIUCTOB B 00JACTU AMATHOCTHKHU U JiedueHus Tyoepkynesa. C
JaTbHEHIINMU YIy4IIeHUsIMU 1 OOHOBJICHHUSIMH 3Ta IMPOTrpaMMa MOXET cTaTh 00pa31ioM 00yUyeHHs
no Th Ha MexayHapoJHOM ypoOBHE, Yyiydlllas 3HAHUS M NPAKTUYECKUE HaBBIKM OyIyIIuX
MEIUIIMHCKUX PAOOTHUKOB.
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HUCITOJB30BAHUE HUCKYCCTBEHHOI'O UHTEJUJIEKTA JIJS OBPABOTKH U
AHAJIM3A XUPYPITHUYECKUX BUJEO
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OI'bBOY BO «Boenno-meaununckas akagemus umenu C.M. Kuposay
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AHHOTANUA

BBenenne. CoBpeMeHHbIE XUPYPruuecKrue TEXHOJIOTMU aKTUBHO MHTETPUPYIOT UCKYCCTBeHHBIN nHTe/ekT (MN) nos
aHaJM3a BUJe03amicei onepalui. ABTOMaTH3NpOBaHHast 00padoTKa BUI€0apXHUBOB IT03BOJISIET TOBBICUTH 0€3011aCHOCTh
BMEIIATENbCTB, CTAHIAPTU3UPOBATh XUPYPTUUECKUE NPOLEAYpPbl M YIy4IIUTh 0Opa3oBatenbHbli npouecc. Lean
HCCJIEIOBAHUS — aHAIIN3 TeKYIIUX JOCTIKeHU B npuMenenun MU s 00paboTku XUpyprudueckux BUIEO U OLICHKA
MIEPCIIEKTHUB HCITOJIH30BaHHS CTPYKTY PHPOBaHHBIX BUIe0apXBOB. MaTepuaan MeToabl. O030p HayUYHBIX Ty OJTMKa LM,
MOCBSIICHHBIX HCMOAb30BaHui0 MW nns aHanm3a BUAEOONEpalii B Pa3iaWYHBIX XUPYPTHYECKUX IAMCIUILUIMHAX.
PesyabTatel. UM akTMBHO npuMeHsieTCs J1si aBTOMAaTHYECKOrO OTpeJielieHusl a3 Xupypruyeckoro BMeiaTesbCTea,
UACHTHOUKAINN aHATOMHYECKUX CTPYKTYp M pACNO3HABAHUA XUPYPTHUECKUX WHCTPYMEHTOB. B oOmield xupypruu
moaenu WU >ddexTnBHO aHANM3UPYIOT JIaapOCKOMUYECKHE OIEpaluy, TaKue KaK XOJEIUCTIKTOMUS U
repHUOTUTacTHKA. B KononpokTonoruu pa3paboTaHbl aITOPUTMBL, IIO3BOJISIOIINE aBTOMATHUECKH PACTIO3HABATD TAIIBI
PE3eKINH CUTMOBHIHOHM KUIIKHU. B 6apuarprudeckoil Xupypruy METObI IITYOOKOr0o 00y4eHHsI TOMOTAOT IPE/ICKa3bBaTh
MOCJICOTIEPAIIMOHHbIE OCJIOKHEeHUs1. B yponormn u runekonoruun WM npumenseTcs uisi aHanu3a CIOKHBIX
JIarapOCKOMMYECKNX BMEIIATENBCTB, YTO CIIOCOOCTBYeT TOBBIIICHHIO TOYHOCTH JHArHOCTHKH W CHIDKEHHUIO
HWHTPAOTEePAlMOHHBIX PUCKOB. BbiBoabl. VcmomszoBanne MU B aHanu3e XUPYprUYeCKUX BHUAECO OTKPHIBACT
MEPCIEKTUBBI JJIsSI MTOBBINICHUSI OE30MacHOCTH OIepaluil, CTaHIapTH3aUUN TPOTOKOJIOB M OOyYECHHS XHPYPTOB.
JlanbHeiiee pa3BUTHE TEXHOIOTHIA TPEOYET yITyUIICHHS aJITOPATMOB, PaCITUPeHUS 0a3 JaHHBIX i KOMOWHUPOBAHHOTO
MO/IX0/1a C y4aCTUEM IKCIIEPTOB.

KnroueBble c10Ba: MCKYCCTBEHHBIN MHTEIJIEKT, XUPYPIUYECKOE BHUIIE0, aHAIN3 onepanuii, rimybokoe oOyueHue,
ABTOMAaTUYECKOE pacro3HaBaHue (a3 oneparuii.

USE OF ARTIFICIAL INTELLIGENCE FOR PROCESSING AND ANALYSIS OF
SURGICAL VIDEOS

Arbekov Petr Vladimirovich, Mazitov Damir Maratovich

Military Medical Academy named after S.M. Kirov

Saint Petersburg, Russia

Abstract

Introduction. Modern surgical technologies actively integrate artificial intelligence (Al) for analyzing surgical video
recordings. Automated processing of video archives enhances the safety of procedures, standardizes surgical practices,
and improves the educational process. The aim of the study is analysis of current achievements in the application of Al
for processing surgical videos and evaluating the prospects of using structured video archives. Material and methods.
Review of scientific publications dedicated to the use of Al for analyzing surgical videos in various surgical disciplines.
Results. Al is actively used for automatically determining phases of surgical procedures, identifying anatomical
structures, and recognizing surgical instruments. In general surgery, Al models effectively analyze laparoscopic
procedures such as cholecystectomy and hernioplasty. In colorectal surgery, algorithms have been developed to
automatically recognize stages of sigmoid colon resection. In bariatric surgery, deep learning methods help predict
postoperative complications. In urology and gynecology, Al is applied for analyzing complex laparoscopic interventions,
contributing to increased diagnostic accuracy and reducing intraoperative risks. Conclusions. The use of Al in surgical
video analysis opens up prospects for enhancing surgical safety, standardizing protocols, and training surgeons. Further
development of these technologies requires improving algorithms, expanding databases, and a combined approach
involving experts.

Keywords: artificial intelligence, surgical video, surgery analysis, deep learning, automatic recognition of surgical
phases.
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