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Pe3tome. Jleuenne B caHaTopuu SIBISETCSA BaXKHBIM TAllOM B OPTaHM3ALMN MEIULIMHCKON peaduiInTaiuu
00npHBIX TyOepkyne3oM. [Tomotis B penieHuu 3TOro BOpoca MOKeT 0Ka3aTh HCTIOIb30BaAHHE METOOB Ma-
muHHOTO 00y4yeHus (MO) st HazHaueHust TIe4eOHBIX TPOoIeAYyp. B cTaTbe nmpeacTaBieH aBTOPCKUM TOIXO]]
K PEIIeHHIO 3TOTO BOIMPOCA C UCIOJIb30BAaHUEM pPealibHbIX JaHHBIX M3 CaHATOPHS MO peabunuranuu 60Jb-
HBIX TyOepkyne3oM. Ilensto uccinedosanusn ObUI0 ONpeeaUTh Hauboaee noaxoasmue Meroasl MO s Ha-
3HaueHUs 37 peadMIuTAlMOHHBIX Tponeayp. Mamepuanvl u memoost. PacaeTsl TpoBOIUINCH HA OCHOBE
18 KayecTBEHHBIX U 25 KOJIMYECTBEHHBIX XapaKTEPUCTUK, YUUTHIBAEMbIX MPH MOCTYIUICHUU B CAHATOPHIA.
Bbbun ucnonb30BaHbl OCHOBHBIE Kiaccuueckue MeToasl MO: kateropuaiabHbld OYCTHHT, IEPEBO pPEIICHUH,
CIIy4yalHBIN Jiec, HaUBHBIM 0alleCOBCKUI METOJ, JIMHEHHOE pa3esieHMe MHOXKECTB ISl KaTeropualbHbIX
npu3HakoB. O01as BeIOopKa Oblia pa3jiesieHa Ha 00yJaronlyro U TECTOBYIO BbIOOpKH B mponopiuu 80/20%.
[TockonbKy Ki1acchl OBLTH HeCOATaHCUPOBAHHBIMHU, OIICHKA Ka4eCTBA PEIICHUS MPOBOIUIACH C HCIIOIb30-
BaHueM metpuyeckon riomanu noa kpuBoid ROC (AUC ROC). HeoOxonumo ObLIO ONpeAeanuTh, KaKue
MeTOABI M JUIs Kakux mporenyp nokasareab AUC ROC Oyner umers 3HaueHue 6osee 0,75 Ha oOydaronux
U TeCTOBBIX 0Opasnax. Pezyromamet. [1py Ha3HAUCHUH TIPOIIEYP HA OCHOBE KaTErOpUATbHBIX MPU3HAKOB
HaWBHBIN 0ali€COBCKUN METO/ IMOKa3aJl HAMTYUIIMe pe3yabTaThl U 8 MpOLeayp, CaydaHbIi gec — 1 7,
KaTeropuajabHOE MOBBIIIEHUE — 714 4, 1epeBo peleHui — ais 1, nuHeiHoe pa3aenenue — ais 11. Yro ka-
caeTcs KOJMYECTBCHHBIX XapaKTEPUCTHK: HAUBHBIN 0alieCOBCKUN METOJ] MOKa3a]l HAUTYUIIUue Pe3yJIbTaTh
JUIsl 2 TIpOLIenyp, CIIYyYalHbIA Jiec — I 3 ¥ JIMHEWHOe paszaeneHue — g 29. JlepeBo pemeHuid 1 MeTo
OnmmKalIero cocena He MoKas3alH HaAJeXalluX pe3yabTaToB HU JUIs OJHOU mpolneaypsl. B ananuze, oc-
HOBAaHHOM Ha KaTeropuajabHbIX Ipu3Hakax, nokaszareab AUC ROC ne npesbiman 0,75 HU 1718 0gHOTO U3
MetonoB ML. [1pu ananuse Ha OCHOBE KOJTMYECTBEHHBIX XapaKTEPUCTUK CUTYAIMs OblJIa aHAJIOTUYHOM IS
yeThIpex npoueayp. s noctpoenus komnbroTepHoit cucteMsl (KC) Ha 0CHOBE 3THX MPOLIEyp UCTIONI30-
Basics aHcamOneBwiit moaxof. Ecnu y 6onpmmmHCcTBA MeTonoB nokazaresib AUC ROC 611 6onbmie 0,7, To
nporeaypa oputa HazHaueHa. OCHOBBIBAsSICh HA HAWAEHHBIX pemarmux npasmiax, KC Obuta moctpoeHa B
Bune tabnui MS Excel. Ilepconany HeoOXxonuMo ObII0O BBECTH KaTeropHalibHbIE W KOJIMYECTBEHHBIE Xa-
PaKTEPUCTUKHU MalMEeHTa MPU MOCTyIUIeHUH B caHaTopuil, a KC pekoMeH1yeT CUuCOK MEAUIIMHCKUX MPO-
ey, KOTOPBIC TOKHBI OBITh HA3HAUYCHBI KOHKPETHOMY MaIlMeHTY. Bpau nMeeT mpaBo Kak OTMEHHUTH, TaK
Y Ha3HAYUTh JOMOJIHUTENbHBIE poleaypsl. Pesdynsrarel KC nerko nHTepnpeTUpyoTes U yI0OHBI s BOC-
MPUATHUS MPAKTUKYIOIMIMMU BpayaMH, TOCKOJIbKY OHM aKTUBHO YYaCTBOBAJIMU B €r0 CO3/1aHUU U BCE METOJIbI
MO umenu xopoire BU3yaJibHbIe HHTEPIPETAINH, KOTOPHIE JEMOHCTPUPOBAIIUCH U OOBACHSIUCH MPAKTH-
KyromuM BpadaMm. Baréoo: KC npoct B ucnonb30BaHuM U 00cmyxkuBaHuu. [locienoBaTe1bHOCTh U METO/IBI
aHaJM3a JaHHBIX HE MPUBS3aHbI K MPOGUITI0 KOHKPETHOTO caHaTopus. [logxon Tupaxupyercs, Tpedyercs
JIWIb HE3HAYNTENbHAs KOPPEKTUPOBKA CUCTEMBI HA OCHOBE MCXOJHBIX JAHHBIX KOHKPETHOTO CAHATOPHS,
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BBenenune

BoccTanoBuTenpHOE JICU€HHE B YCIOBHUSIX MPOTHBOTYOCPKYJIE3HOTO CAHATOPUS SBJISETCS BAXKHOU CO-
CTaBJISIIONICH B OpPraHU3AIlMd MEAUIIMHCKONW peadbmnuTanuu OOJbHBIX TyOepkyine3om [1]. Mcnonbp3oBanue
€CTECTBEHHBIX M MOIU(DHUIIMPOBAHHBIX JeUeOHBIX (AKTOPOB — KyMbICONIEUeHUS, (pu3noTepanuu, jieyeod-
HOTO MUTAHUS ¥ aKTUBHOTO JIBUTATEIIHHOTO PEKMMAa MO3BOJISIOT MOBBICUTH 3(PPEKTUBHOCTH 030POBICHHS
¥ YCKOPHUTH TPOIIECC peadMIuTalNU MalMeHTOB'. B caHaTopum MpUHATO HAMPABISATH MAIMEHTOB TOCIE
OKOHYaHUsl UHTEHCUBHOMU (ha3bl OCHOBHOTO Kypca XMMHUOTEpANuu A MpoBeneHus (a3bl MPOI0JKEHUS B
YCJIOBHUSAX CTPOTOM KOHTPOJIUPYEMOCTH TEPAIUH, a TAKKE MOCIE XUPYPTHUECKOTO BMEIIATENbCTBA 1O TMO-
BOy TyOepKyJe3a pa3luyHbIX JIOKaIH3amnuil. B HacTosiee Bpemsi B BEICHUU OPTraHOB YIPABICHUS 31pa-
BOOXpaHeHueM cyonrekToB Poccuiickoii deneparuu Haxoautcs 63 canatopusi Ha 9766 Koek A B3POCIBIX
60bHBIX TyOepKkyne3om u 143 canatopus Ha 17126 koek amns nereit u moapoctkoB. CeTh caHaTopHeB Qene-
pasibHOTO MogunMHeHuss Munsznpasa Poccumn HacuuThiBaeT 13 canatopueB Ha 3270 Koek AJisl B3pOCHBIX U 3
nerckux canaropus Ha 910 xoek. Exxeronno canaropHoe JiedeHue noiydaror Oosnee 48 ThICAY B3POCIBIX U
62 ThICSY JIeTel, OONBHBIX TyOepKyIe30M>.

[lenbro caHAaTOPHOTO ATama JEUYSHUsI B3POCTBIX OONBHBIX SBISETCS 3aKPEIJICHUE TOCTUTHYTOTO B YCIIO-
BUSIX cTanmoHapa 3¢ ¢ekra, BOCCTaHOBIECHUE TPYAOCTIOCOOHOCTH YeIOBEKa M JOCTHXKEHHUS] MUHUMAIIbHBIX
MoCTTyOepKyIe3HBIX U3MEHEHUH B opraHax [2]. CaHaTOpHBIN 3Tal B MEHBIIICH CTETICHU OPHEHTHUPOBAH HA
aHTUOAKTEepPUATbHYIO TEpPaIHio, a B O0IbINEH Ha MOOMIM3AINI0 COOCTBEHHBIX PECYpCOB opranusma [2-6].
Bce BolmenepeunciaeHHbIe YacTHBIE MPOOJIEMbl BO MHOTOM PEIIAIOTCS MPUMEHEHHEM METO/OB JJIEKTPO-
¥ MarHUTOTEpanuu u HauOosee YPHEKTUBHBIMU U TOCTYIMHBIMH B MPAKTHUKE SBISIFOTCS Tporenypsl Y BY,
KBUY nynbcupyroniye ToKkd, MarHUTHOE T0J1€, 31eKTpodopes u uHransauuu [3-16]. B ux noas3y — oneIT npu-
MEHEHHMsI Ha3BaHHBIX TEXHOJIOTUH, SKOHOMUYHOCTh U TOCTYMHOCTH [6, 17-23]. OnbIT paboThl CAHATOPHOTO
YUPEKICHUSI CBUIETEIBCTBYET, YTO 89% MallMeHTOB MOJyYaad BbIIIEHA3BaAHHBIE MPOLEAYPHl B KOMILJIEKCE
037I0pPOBUTEIBHBIX MEpPONPUITHH. M3BECTHO, UTO B CaHATOPUHU (PTU3UATPUUIECKOTO MPOPHUIS TMOCTYyNAIOT
MalMEHThl U C CONMYyTCTBYIOIIEH naTojoruen [2, 12].

B canaropun «l'omybast OyxTa» B cpeJHEM Ha OJHOTO MaIlMeHTa MPUXOJUIOCH 1Mo 3,1 3a0oneBaHus UiIu
MaTOJIOTUYECKOTO COCTOSIHUS, TPEOYIOMINX JICUCHHS U/WUIU KOPPEKIUU. B yCI10BUAX TOIMMOPOUTHOCTH, KO-
pPOTKOrO mepuozaa npedpiBanus B caHaTOpuH (0kosio 30 CyTOK), HEBO3MOXHOCTH JI€TallbHON JAMArHOCTUKHU
Bpay BBIHYKJICH Ha3HAYaTh SMIIUPUUYECKYIO MMAaTOT€HETUYECKYIO TEpPAInI0, KOTOpash B Psife CUTYyalluil oKa-
3pIBaeT (P deKT, a B psane cutyaruii — HeT. [lomuMopOMAHOCTD M CBsI3aHHAS C HEW MOJIMIparMa3usi UCKITIO-
4alo0T BO3MOKHOCTh aHAJIN3a — KAKUE TEXHOJOTUU O3[I0POBIEHUS CIEAYeT CYUTATh TPUOPUTETHBIMU U/UITU

! Tlpuka3z Munuctepctpa 3apaBooxpanerns ot 17 mapra 2004 1. Ne124 «O coBepIIeHCTBOBAaHHH OpPTaHU3AIMHA CaHATOPHO-

KypOPTHOH ITOMOIIN OOIFHBIM B TyOSpKyIe3HBIX caHATOPHSIX» [DmekTpoHHbI pecype| URL: https://base.garant.ru/4179969/
(Hoctym 24.06.2023 1)

2 Tlpuka3z Munuctepctsa 3apaBooxpanenns ot 17 mapra 2004 1. Ne124 «O coBepIIeHCTBOBAHWN OpPTaHU3AINN CAHATOPHO-

KypOPTHOH ITOMOIIN OOIFHBIM B TyOepKyIE3HBIX caHATOPHSIX» [DnekTpoHHbIi pecype] URL : https://base.garant.ru/4179969/

(Hoctym 24.06.2023 1)

622 BECTHMK YPAJILCKOI MEJMILIMHCKOMN AKAJIEMUUECKOMN HAVKH, 2024, Tom 21, Ne 5 online 1SSN 25000918

vestnikural.ru



Techniques

Mas03(p(EeKTUBHBIMU U HEHYKHBIMU. ABTOPBI, IPUMEHUB IIPU aHAJIN3€ KIMHUYECKOTO Mareprasa TEXHOJIO-
MM MalIMHHOTO 00yuYeHus, onpeaeniu Haudosee 3 pexTuBHbIE MPOLEAYPHl B KOMILIEKCE 0310POBICHUS
MAIMEHTOB, YTO MO3BOJIWJIO pa3padoTaTh MHAUBUIYaJIbHbIE TPAEKTOPUHU O3I0POBJICHHUS, @ HA ©X OCHOBAaHUU
MPEAJIOKUTh aBTOMATH3UPOBAHHYIO CUCTEMY MOJAEPKKH MPUHUMAEMbIX BpauaMu perieHuit [24-26].

Ieabro 1aHHOTO UcCiie0BaHUs ObliIa pa3pabOTKa aBTOMAaTU3UPOBAHHOMN CUCTEMbI OAIEPIKKU IPUHATUS
BpaueOHbIX pemtenuii (CIITIBP) Ha ocHOBaHUM pe3ylbTaToOB aHaIM3a d3P(HEKTUBHOCTH TOCIEA0BATEIBHOTO
U COYETAaHHOTO MPUMEHEHHUs paHee U3BECTHBIX U HOBBIX METO/AOB clielr(prueckoro Gpu3n4eckoro Bo3aeu-
CTBUS Ha OPraHu3M OOJIBLHOTO TyOepKyJie30M, UCXOAs U3 €ro aHaMHe3a U TEKYILEro COCTOSHUS.

MarepuaJj 1 MeTOAbI

ba3oit uccnenosanus nociyxuno O@bI'Y3 «Tybepkynesnslii canaropuii «l'omy0as OyxTa» MunucrtepcTsa
3npaBooxpaHeHust P®, pacnonoxennsii B I. 'enenmkuke KpacHonapckoro kpas. B kauecTBe MCXOMHBIX
HCIIOJIb30BAIUCH JIaHHbIE KOTOPThI ManueHToB (n=450), MpoXoJUBIIUX JEUEHUE B YUPEKACHUH 3IPAaBOOX-
paHeHMsI, OKa3bIBAIOLIETO CIELUAIN3UPOBAHHYI0 MEIULIMHCKYO IOMOILb M0 Npoduiito «hTusnarpus». B
KaueCcTBe €IMHHIIBI HAOMIOeHUs ObLT IPUHAT CIIy4ail OKa3aHWs MOMOIIM U JUIS KaXkJOTo MarueHTa Oblia
odopmiieHa KapTa UCCIEIOBAHUS aBTOPCKON pa3paldoTku, BKItovaromias 211 ¢opmann3oBaHHBIX XapakTe-
PUCTHK MAallMEHTa, B TOM YHUCJIE: 1O0JI, BO3PACT U JAPYTUe MEIUKO-COLMAIbHbBIE XapaKTePUCTHKH, KaJI00bl,
JaHHbIE aHAMHe3a 3a00JIeBaHUs U aHaMHE3a JKU3HH, Pe3yJIbTaThl 0CMOTPA, 0OBEKTUBHBIE TaHHBIE METOJIOB
nabopaTopHOil, Ty4eBo U (QYHKIMOHATIBHON TUAarHOCTUK, OIIEHKU MCHUXO3MOIMOHAIBHOTO COCTOSIHUS J10
U T0CJIe IPOBEACHHOIO jeyeHus. JlaHHbIe KapT BHOCHJIMCH B KOMIIBIOTEpHYIO 0a3y JaHHBIX HMCCIIEl10Ba-
HUSL COOCTBEHHOW pa3paboTku. B mporecce neyeHns Kak0My MalMeHTy Ha3Ha4aeTcss KoMIUieke u3 1-18
npouenyp (Meauana — 6) u3 obuiero nepeyns, cocrosmero u3 104 gocrynueix MetonoB jieueHusd. [locie
UCKJIIOUYEHHUS CIelM(PUUECKUX U PEKO CII0Ib3YEeMBbIX MpoLeayp OblIM OCcTaBIeHbI 38 Harboiee 4acTo npu-
MEHSEMBIX IPOLENYp, KaXxaas U3 KOTOPBIX Ha3Hadanach He MeHee 5% mnanneHToB. CIUCOK JaHHBIX MPO-
uenyp npuseneH B Tabmure 1.

Tabnnua 1

Mpoueaypbl NPMMEHEHHbIE Y NaLMEHTOB CaHAaTOpMA
Table 1

Procedures used in patients of the sanatorium

e Hazpanue npouenypsl
B Name of the procedure
1 Apomarepanus
Aromatherapy
) I'anokamepa
Halocamera
3 lNanorepanus
Halotherapy
4 HapconBab
Darsonval
5 Huransuun
Inhalations
6 Kpuorepamnus
Cryotherapy
7 Jlazeponeuenue
Laser treatment
g JleueOnas Quskynsrypa (JIOK)
Physical therapy (PT)
9 Marnurorepanus
Magnetic Therapy
10 Oxcurenorepanus
Oxygen therapy
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No Hazpanue npouenypsl
B Name of the procedure
1 CuHyconIanbHbIe MOYTHPOBAHHbBIE TOKH C HOBOKAHHOM
Sinusoidal modulated currents with novocaine
12 Cyxue yIIeKucible BaHHBI
Dry carbon dioxide baths
13 Tennonedenne
Thermal therapy
14 Jleuenne TokaMu ynsTpaBBICOKOM acToThI (YBY)
Treatment with ultra-high frequency currents UHF
15 duroTepanust
Herbal medicine
16 LiBeTorepanus
Color therapy
17 DnekTponedeHne
Electrotherapy
18 Onekrpodopes
Electrophoresis
19 Anpo3zonbrepanus
Aerosol therapy
20 MaruuTotypOOTpOH
Magnetoturbotron
71 KBanreppa
Quanterra
2 Kucnoponanbliii KOKTeib
Oxygen cocktail
73 MarnuronasepHas Teparms
Magnetic laser therapy
24 Vaerpadonopopes
Ultraphonophoresis
25 Marnurorepanus noaumar 02
Magnetotherapy polymag 02
Pyunoii maccax
26
Manual massage
27 Vnsrpadorodopes ¢ ruIPOKOPTU30HOM
Ultraphonophoresis with hydrocortisone

Jlia nanpHeimero ananu3a OblIN onpezeneHbl 43 BXOIHBIX MPU3HAKA, B TOM 4Hciie 18 KaTeroprualbHbIX
(o, rpymnmna JUCIaHCepHOTO y4yeTa, HAIMYUe BPEIHBIX YCIOBUN TPyZla B MPOILIOM, ITepeHeCceHHbIe 3200-
JIeBaHUS, AJIKOTOJIU3aLUs U T.I1.) U 25 KOJIMYECTBEHHBIX (BO3PACT, 1aBJIE€HUE, IyJIbC, IOKa3aTeau OMOXUMUN
kpoBH U T.I.) (Tabmuue!r 2 u 3), a Bce KareropuanbHble MPU3HAKK NMpeoOpa3oBaHbl B YUCIOBOU (opmar

(Tabnuust 2).

624  BECTHUK YPAJIbCKOM MEJUIIMHCKOM AKAJIEMUUYECKOI HAYKH, 2024, Tom 21, No 5

on-line ISSN 2500-0918

vestnikural.ru



Techniques

Tabnnua 2
KaTeropuanbHble Npu3HaKu
Table 2

Categorical features

Ne HaumenoBanue npuzHaka [[Ikana 3Ha4eHUI KaTEropuaabHOTO MpU3HAKa
Name of the feature The scale of values of the categorical feature
1 Bpenusbie ycnoBus Tpya ectb— 1, HeT — 0
Harmful working conditions yes—1,n0—0
2 Ce3oH neueHus 1 —BecHa, 2 — nero, 3 — oceHb, 4 — 3uMa
Treatment Season 1 — spring, 2 — summer, 3 — autumn, 4 — winter
3 CamooueHKa 310pOBbs 1 — oueHsb xopoiuee, 2 — xopoliee, 3 — yI0BIETBOPUTENLHOE,
4 — Hey/IOBIIETBOPHUTENBHOE, 5 — KpaliHe HEYLOBIECTBOPUTEIbHOE
Self-assessment of health 1 — very good, 2 — good, 3 — satisfactory, 4 — unsatisfactory,
5 — extremely unsatisfactory
4 [ToBox st moe3axu 1 — 0310POBUTENBHOE JICUCHHE, 2 — OCHOBHOM KypC JI€UCHHUS,
3 — IpOTHBOPELMAUBHOE JICUCHUE
The reason for the trip 1 — wellness treatment, 2 — basic course of treatment,
3 — anti-relapse treatment
5 | MarepuanbHO-OBITOBBIE YCIOBHS KU3HU MaLEH- 1 — cnokoiiHoe, 2 — HEBPO3bI, 3 — CKaHIAJIbI
Ta, ICHXO0JIOTUYECKOE TOJIOKECHHE B CEMBE
The material and living conditions of the patient's 1 — calm, 2 — neuroses, 3 — scandals
life, the psychological situation in the family
6 KunuiHeie ycaoBust 1 — GnaroycTpoeHHas KBapTHpa,
2 — HeOnaroycTpoeHHOE XKUIbE, 3 — aBapriHOE JKHIBE, 4 —
00IIEKUTHE, 5 — TMYHBIH I0M, 6 — cheMHoe )KuIbE, 7 —BOMIK,
8 — mpouee
Housing conditions 1 — comfortable apartment, 2 — unsettled housing,
3 — emergency housing, 4- dormitory, 5 — private house, 6 —
rented housing, 7 — homeless, 8 — other
7 ITutanue 1 — mocTaTouHo X0poiee, 2 — YIOBIECTBOPUTEIHHOE,
Nutrition 3 — HegocTaToYHOE
1 — good enough, 2 — satisfactory, 3 — insufficient
8 AJKoronmm3anus 1 — Her, 2 — m3penka, 3 — peryasipHo
Alcohol consumption 1 —no, 2 — occasionally, 3 — regularly
9 KnuMar B TeppUTOpHUN IPOKUBAHUS 1 — paBHUHHBIH, 2 — CTENHOI1, 3 — TOPHBI,
4 — MOpPCKOH, 5 — TyHApa,
6 — paiioHBI KpaifHero cerepa, 7 — He yKazaHo
The climate in the territory of residence 1 —plain, 2 — steppe, 3 — mountain, 4 — sea, 5 — tundra, 6 —
regions of the far north, 7 — not specified
10 Hacnencrsennsle 3a00neBanus 1 — nma, 0 —=er
Hereditary diseases 1 —yes, 0 —no
11 I'ematut C 1 —nma, 0 —mer
Hepatitis C 1 —yes, 0 —no
12 BUY-undexnns 1 —na, 0 —Her
HIV infection 1 —yes, 0 —no
13 | Pe3ynbrar npoObl pH MOCTYIUICHUH B CAHATOPHI 1 — HeusBecTeH, 2 — OTPULATENBHBIN, 3 — Mamnyna,
4 — He MpOBOUIIACK, 5 — TUIIEPEMUS
The result of the sample upon admission to the 1 — unknown, 2 — negative, 3 — papule,
sanatorium 4 — was not performed, 5 — hyperemia
14 JKanoosl 1 —nma, 0 —Her
Complaints 1 —yes, 0 —no
15 I'pynna nmucnancepuoro Hadmonenus (IJ1H) 1,2,3,4
The group of dispensary observation 1,2,3,4
16 ApTepuanbHOE JaBJICHUE MIPU MOCTYTIICHUH 1 — HOpMaNbHOE, 2 — MOBBINICHHOE, 3 — MOHMKEHHOE

The blood pressure at admission

1 —normal, 2 — elevated, 3 — lowered
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Ne HaumenoBanue npusHaka [[Ikana 3Ha4e€HUI KaTEropuaabHOro MpU3HaKa
Name of the feature The scale of values of the categorical feature
17 | Yactora cepieuHbIX COKpAIEHUH TIPU MOCTYIICHUH 1 — HOpMaNTbHOE, 2 — MTOBBIMIICHHOE, 3 — MOHMKEHHOE
Heart rate at admission 1 —normal, 2 — elevated, 3 — lowered d
18 YacroTa JIbIXaHus IPU MOCTYTUIEHUT 1 — HopmaJibHOE, 2 — MOBBIIIEHHOE, 3 — TOHMWKEHHOE
Respiratory rate upon admission 1 —normal, 2 — elevated, 3 — lowered
19 ['mroxo3a MMOJIB/TT
Glucose mmol/L
20 Amwunasa En/n
Amylase Unit/L
21 C-peakTuBHbIN OEITOK MI/1
C-reactive protein mg/L
22 Keneso MMOJIb/JT
Iron mmol/L
23 Tpancheppun /1
Transferrin g/L
24 XonecrepuH MMOJIB/IT
Cholesterol mmol/L
25 Tpurnmunepu bt MMOJIB/IT
Triglycerides mmol/L
Tabnuua 3
KonnyectBeHHble NPU3HAKK
Table 3
Quantitative features
Ne HaumenoBanue npuzHaka Enununs uamepenus
Name of the feature Units of measurement
1 Bospact HOJIHBIX JIET
Age total years
2 JXKu3HEHHAs eMKOCTh JIETKUX J
Vital capacity of the lungs L
3 Oobem dopcupoBarHoro Beioxa (ODB1) J
Forced expiratory volume in one second (FEV1) L
4 Carypanus %
Saturation %
5 AcnapraraMuHOTpaHCc(epasa En/n
Aspartate Aminotransferase Unit/L
6 AnannHaMuHOTpaHcdepasa En/n
Alanine Aminotransferase Unit/L
7 lenounas docdaraza En/n
Alkaline phosphatase Unit/L
8 Bunupy6un oOmmii MKMOJIB/IT
Total Bilirubin mkmol/L
9 bunupyOun npsmoit MKMOJIB/IT
Direct Bilirubin mkmol/L
10 AnpOymMuH MKMOJTB/JT
Albumin mkmol/L
11 Kpearnann MKMOJTB/TT
Creatinine mkmol/L
12 OO0mmmii 0eoK /1
Total protein g/L
13 MoueBast KucnoTa MKMOITB/JT
Uric acid mkmol/L
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Ne HaumenoBanue npusHaka Enununst uamepenus
Name of the feature Units of measurement
14 Mouesnna MMOJIB/T
Urea mmol/L
15 Kanpuuii MMOJIB/JT
Calcium mmol/L
16 Xnopusl MMOJIB/JT
Chloride mmol/L
17 Kannii MMOJIB/T
Potassium mmol/L
18 Harpwuii MMOJIb/TT
Sodium mmol/L
19 I'mroxo3a MMOJIb/JT
Glucose mmol/L
20 Ammunasa En/n
Amylase Unit/L
21 C-peakTHBHBIN OEIOK MI/1
C-reactive protein mg/L
22 Keneso MMOJIb/TI
Iron mmol/L
23 Tpancheppun r/n
Transferrin g/L
24 XomectepuH MMOJTB/TT
Cholesterol mmol/L
25 Tpurnuuepust MMOJIB/JT
Triglycerides mmol/L

['enepanbHas BeIOOpKA pa3dbuTa Ha 00yUYarONIyI0 U TeCTOBYIO B ipornopunu 80/20% manueHToB ¢ 3aBe0-
MO M3BECTHBIMHU PE3yIbTaTaMH PEAOMIHTAIINY C 1eIbI0 (POPMUPOBAHUS PELIAIONINX MPABUI BbIOOpa mep-
COHU(HUIIMPOBAHHOTO MEPEYHSI METOIUK PEaOUITUTAIIMHY 10 UHINBU Ty AIbHBIM XapaKTePUCTUKAM MAIHCHTA.
[Tocne oOyuyeHus: cucTeMbl MPOBEAEHO TECTUPOBAHNE HECKOJIBKUX METOA0B MAIIMHHOTO O0YUYEHUs C 1IeJIbI0
BbIOOpa Hanbonee 3pdexruBHOrO. [IprMEeHEeHBI OCHOBHBIE Kilaccuueckue Metonbl MO: kareropuanbHbIN
OyCTHUHT, IepEBO PEIICHUM, CITy4YalHBIN JieC, HAMBHBIN 0alleCOBCKUN METOJ — JUIsl KATerOpUaIbHBIX TIPH-
3HAKOB; JNuHeWHoe pazaeneHue (JIP), meTon Ommxalmux cocenei, HauBHbIN OaitecoBckuit meton (HB),
nepeBo pemieHuid, caydaidnelii nec (JIEC) — st konmuuecTBeHHbIX Ipu3HakoB. 1o kaxmoll mpouenype
pelieHa oTenbHas 3a7a4a KiIacCu(pUKaui, TO €CTh MHOKECTBO HAOMIONEHUH MO KaXK10# Ipolenype pas-
OMTO Ha JBa KJlacca: T€ MAlMEeHThl, Y KOTOPBIX JaHHAsl Mpolieaypa Bbi3biBaja 3(Q(EKT u Te, y KOro Her.
[Monnexanu pemenuto 76 3anau kinaccudukanuu (2 Buaa npusHakos, 38 mpouenyp). Kputepuem oreHku
KauecTBa ciyxuio 3HaueHue riomaau noa ROC kpusoit (AUC ROC), uzmepsieMoe B A0JAX €AUHULIBI, B
KauecTBE MoporoBoro 3HaueHus: Obu10 puHATO 0,75. To ecTh MeTonm B 75% citydaeB OJDKEH OBLT pacmo3-
HaBaTh pe3yabTaT MPUMEHEHUS METOAUKHU peabunuranuu y nanueHta. OOyueHHbIE CUCTEMBI OMPenesin
HaJM4Ue pe3ysibTaTa OT IPUMEHEHUS POLEAYPHI JICUECHHUS B €€ COYETAaHUU C IPYTUMU NPOLEAypaMHy IO Ju-
HaMHUKe KaTerOpHaIbHBIX U KOJIMYECTBEHHBIX NMEPEMEHHBIX B COMOCTABICHUH C XapaKTePUCTUKAMH TaIlv-
enta. ChopMupoBaHHbBIE pelIaloNIue MPaBUiia BCTPAUBAIUCH B MPOTOTHUIT CHCTEMBbI TOAIACPKKU MPUHATUS
peleHuid st BbIOOpa MEepCOHU(PHUIIMPOBAHHOTO MEPEUHsI METOJIUK IO MEPCOHAIBHBIM XapaKTePUCTUKAM
MAalKEeHTa C LeJIbI0 MOCTPOCHUSI MHAUBUAYAJIbHON TPAEKTOPUU PeadMIUTAINH.

PesyabTarhl
B pesynbrarel pemenus 3anad kinaccudukanuu no odydaronieil 1 TeCTOBON BbIOOpKaM IMallMEeHTOB Mpe-
ctaBieHbl B Tabnune 4.
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Tabnuua 4
3HayeHna AUC ROC no npoueaypam B 3aBUCMMOCTU OT Ucnosibsyemoro metoga MO
Table 4
AUC ROC values by procedures depending on the ML method used
KonuuecTBeHHbIE TPU3HAKH KareropuanbHble npu3Haku
HagMGHOBfa;He npouguypbl Quantitative features Categorical features
ame of the procedure
P JIP/LS* HB/NB** JIEC/RF*** HB/NB** JIEC/RF#**
ﬁpOMaTepanHﬂ 0,702 0,569 0,497 0,551 0,555
romatherapy
lI"{anoxaMepa 0,672 0,501 0,652 0,728 0,669
alocamera
Tanorepanus 0,736 0,586 0,765 0,715 0,845
Halotherapy
I[]z)lpCOHBaJ'IL 0,732 0,487 0,546 0,486 0,575
arsonval
HHranguHH 0,794 0,472 0,677 0,811 0,811
Inhalations
Ig)I/IOTepaHI/Iﬂ 0,812 0,498 0,454 0,527 0,442
ryotherapy
Jga3ep0ﬂequHe 0,771 0,489 0,511 0,534 0,575
aser treatment
JIOK
Physical therapy 0,755 0,768 0,729 0,818 0,887
Marnutorepanus 0,658 0,52 0,513 0,788 0,703
Magnetic Therapy
OKcHreHoTepanus 0,734 0,69 0,674 0,664 0,67
Oxygen therapy
CuHycouIanbHbIe MOTYIHPOBAHHbIC
TOKH C HOBOKAHHOM
Sinusoidal modulated currents with 0.837 0,306 0,387 0263 0%
novocaine
Cyxue yIJIeKHCITbIe BAHHBI
Dry carbon dioxide baths 0,722 072 0623 ol nex
Temnoneuenne 0,719 0,531 0,575 0,583 0,631
Thermal therapy
YBY
UHF 0,788 0,568 0,524 0,831 0,617
Qurorepanus 0,69 0,53 0,633 0,750 0,848
Herbal medicine
[[BetoTeparus 0,721 0,579 0,599 0,728 0,714
Color therapy
DJIeKTpOsIeYeHIE 0,794 0,595 0,587 0,598 0,774
Electrotherapy
3nempo¢>ope'3 0,845 0,643 0,604 0,550 0,628
Electrophoresis
Aspo3osbrepars 0,75 0,455 0,621 0,622 0,673
Aerosol therapy
hl/{ZFHI/ITOTypGOTPOH 0,726 0,584 0,485 0,653 0,659
agnetoturbotron
Kganreppa 0,8 0,644 0,59 0,439 0,441
Quanterra
Kucnoponusiii KOKTEHb 0.907 0.834 0.783 0.96 0,892
Oxygen cocktail ’ ’ ’ ’ :
628  BECTHHUK YPAJIBCKO# MEJIUITMHCKON AKAJIEMUYECKON HAYKH, 2024, Tom 21, Ne 5 on-line ISSN 2500-0918

vestnikural.ru



Techniques

KonnuectBenHble Ipu3HAKH KareropuanbHsle mpu3Haku
Hanmerosatue npoueaypsl Quantitative features Categorical features
Name of the procedure
JIP/LS* HB/NB** JIEC/RF*** HB/NB** JIEC/RF***
Marmmronasepnas Tepan 0,844 0,556 0,606 0,782 0,733
Magnetic laser therapy
YisrpagoHohopes 0,819 0,505 0,609 0,527 0,718
Ultraphonophoresis
l\f/fmmmpa“m nomvar 02 0,805 0,409 0,516 0,677 0,538
agnetotherapy polymag 02
Pyuoit maccak 0,806 0,353 0,692 0,687 0,634
Manual massage
Vaerpadorodopes ¢ THAPOKOPTUIOHOM
Ultraphonophoresis with hydrocortisone 0,803 0,447 0,497 0,659 0,571

Mpumeyanune. * — JIP nuHelHoe pasgeneHune; ** — Hb HanBHbI banecoBckuit metoa,; *** — NTIEC
CNyYalHbIl nec
Note. * — LS Linear separation; ** — NB Naive Bayesian; *** — RF Random forest

CpaBHHTeNIbHAS XapaKTepUCTHKA pe3ylbTaToB IpuMeHeHus: MetooB MO mnipeacrasiena B Tabmuie 5.

Tabnuua 5

Konunyectso npouenyp ¢ metpukot AUC ROC 6onee 0.75 npu aHann3e Ha OCHOBE KaTeropuasbHbIX U KO-
NINYeCTBEHHbIX MPU3HAKOB

Table 5

The number of procedures with an AUC ROC metric of more than 0.75 in the analysis based on categorical
and quantitative features

Merto Amnanns Ha OCHOBE KaTeropruajbHbIX Amnanns Ha 0CHOBE KOJIUYECTBEHHBIX
Me tholzl HPU3HAKOB TIPU3HAKOB
Analysis based on categorical features | Analysis based on quantitative features
KareropuanbHbiii OyCTHHT He npumensncs
: . 4
Categorical boosting Not used
HepeBo perieHuit | 0

Decision tree

CryJaitHblii tec 7 3
Random Forest

HawuBHeii OaliecoBCKUM

. X 8 2
Naive Bayesian
brmxaiiimux coceneit
. A He npumensiicss Not used 0
Nearest neighbors
Jluneiinoe pazzneneHue
¢ MakcuMmm3anuen miomaau mo ROC He npumensics Not used 20

Linear separation with area
maximization by ROC

Kak cnenyetr u3 nanueix Tabmuibl 5, HauIydlIue pe3yabTaThl paclio3HABaHUSI U3MEHEHHUS NI KoJInye-
CTBEHHBIX MPHU3HAKOB MOKAa3aJl METOA JIMHEWHOro pasneneHus. st ymydrieHus uaeHTU(UKAIMU Kade-
CTBEHHBIX ITOKa3aTesield MpeANpuHATa MONBITKA YIYUIIUTh UX 3a CUET IOCTPOCHMS aHcamMOJiell Ha OCHOBE
TUHEHHBIX pa3aenureneid. Takoro pona ancaMOnu IPUHATO HA3bIBATh KOMUTETHBIMU KOHCTpYKUUAMH. Haun-
OoJiee MOJTHOE pa3BUTHE JAHHBIM MOJXO0/ MOMYyYnsI B HayuHbIX mikojax JKypasiesa FHO.U u Masyposa B.J1
[27-29], B KOTOPBIX Pa3BUBAINCH TEOPETUUECKUE OCHOBBI METO/Ia KOMUTETOB U OPUTMHAIBHBIE aJTOPUTMBI
JUISl pEHIEHUs TaKuX 3a7a4. ABTOpbI JaHHOM CTaThbU NPUMEHWIN TaHHBIM NOAXOA JJIS PEIICHUS Pa3IMYHbIX
3a7a4, B TOM YMCJE W JUJIl MEAUIMHCKOW JTMAarHOCTUKHU. B 1aHHOM ciydae, MCMOIb30BaHUE KOMUTETOB C
Pa3INYHON JTOTUKOM, CYLIECTBEHHOTO yIyUllleHUs] KaueCTBa PellaloluX IpaBui He Aano. [loatomy mis no-
ctpoenust CITIIBP myis komruecTBEeHHBIX TPU3HAKOB OBLIT BEIOpAH METOJ IMHEHHOTO pa3eieHUs MHOXECTB
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Kak HauOosee MpoCTON ¥ UMEIOIINH XOpOIlIne Ka4yeCTBEHHbIE IT0Ka3aTeu. [l KaTeropuaibHbIX IPU3HAKOB
HaWIy4Illue pe3yabTaThl Aajid HAUBHBIN OallecOBCKUIT MeTON U ciiydailiHblil sec. [Ipuuem Bce mpoueaypsl,
KOTOpBIE UMEJIH BHICOKHE METPHUKH IPHU UCIIOJIBb30BaHNUHU KAaTETOPHAIBHOTO OYCTHHTA, TAKKE UMEIIH JIyqIIne
METPHKH IIPU MCIIOJIB30BAHUU METOJIa cilydaiiHoro jieca. I[loatomy MeTon kaTeropuanbHOro OycTHHra ObLI
HCKJIIOUEH U3 JanbHelmero paccMorpenus. I1o psany npouenyp 3nauenne AUC ROC no BceMm MeTonam He
npesbicuia miaaHky 0,75. IIpyu nocTpoeHUN KOMIIBIOTEPHON CUCTEMBI 110 ATUM MPOLEAYpPaM HUCII0JIb30BaICs
aHcamOJIeBBIM Moaxoa: eciau Bce meToabl, umetomue metpuky AUC ROC 6onee 0,51, romocoBanu 3a uc-
II0JIB30BaHUE TAHHOW IIPOLIEypbl, TO OHA Ha3Hadajaack. To eCTh IPUMEHsSIIACh JJOTHKA KOMUTETA €IMHOITIA-
cusl.

Ha ocnoBe naiinennbix pemaroniux npaswi (PIT) B Buge tabnun Excel Opla mocTpoeHa KOMIbIOTEpHAS
cucrema. Brei6op Excel onpenensiiics TeM, 4To GONBIIMHCTBO MepcoHasia 001a/1alno HaBbIKaMU paboOThI B
3TOH cpene. McxonHble JaHHBIE MAIMEHTa BBOAWINCH B TaOnuibl, aHanoruunbie Tabmune 2 u Tabnuue 3.
[Tocnie BBOa BbIAaBAIUCh peKoMeHAaMu Tadmuia 6.

Tabnuua 6

Mpumep conoctaBneHnA Bblaaum pekomeHaaunii CMIrNBP 1 HasHayeHU Bpayva

Table 6

Example of a comparison of the issuance of recommendations of the Computer System appointments and

doctor's appointments

OteHKa pacXoKIeHHs
Hasznauenue Bpaua peKoMeHIanui
Doctor's Assessment of
appointments the discrepancy in
recommendations

Pexomennamus

HanmenoBanue npouenypsl CHCTEMBI
Name of the procedure Computer System

appointments

Apomarepanus

Aromatherapy ! ! 0

l'anoxamepa
Halocamera

lNanorepanus
Halotherapy

HapconBanib
Darsonval

Wnransaum
Inhalations

Kpuorepanus
Cryotherapy

Jlazeponeuenue
Laser treatment

JI®K
Physical therapy

Marnurorepanus
Magnetic Therapy

OxcureHoTepanus
Oxygen therapy

CuHyCOHIaNbHbIC MOTYIMPOBAHHBIC TOKH C
HOBOKAaWHOM 0 0 0
Sinusoidal modulated currents with novocaine

Cyxue yIJIeKHCITbIe BaHHbI
Dry carbon dioxide baths

Temoneuenue
Thermal therapy

VnbTpasbicokne 4acToTsl (YBY)
Ultra High Frequency (UHF)
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P OneHka pacxoKIeHHs
eKOMEHIaIlHs M
H Ha3znauenue Bpaua peKoMeHJanui
AMMEHOBAHKE MTPOLIEAYPBI CHCTEMBI \
Doctor's Assessment of
Name of the procedure Computer System . he di .
appointments appointments the 1screpancy in
pp recommendations
dutoTepanus 1 1 0
Herbal medicine
[BeToTepanus
Color therapy 0 0 0
OneKTpoJieYeHUEe
Electrotherapy 0 0 0
Onexrpodopes 1 1 0
Electrophoresis
Anposzonbrepanust 1 1 0
Aerosol therapy
MarauToTypOOoTpOH 0 0 0
Magnetoturbotron
KBanreppa 0 0 0
Quanterra
Kucnopoanslit KOKTEHIb 1 1 0
Oxygen cocktail
MarnuronasepHas Tepanus 1 1 0
Magnetic laser therapy
VYrsrpadonodopes 0 0 0
Ultraphonophoresis
MarunuTtotepanus nonumar 02 0 0 0
Magnetotherapy polymag 02
Pyunoit maccax
1 1 0
Manual massage
Vnerpadorodopes ¢ THAPOKOPTHIOHOM 0 0 0
Ultraphonophoresis with hydrocortisone

ITepBoHauanbHO BBINAOTCS HA3HAYEHUS Bpada, COBIANAIOIINE C HA3HAYEHHEM cucTeMbl. OJIHAaKo y Bpadya
€CTh IIPABO KaK OTMEHUTh Ha3HaueHue (3ameHuTh 1 Ha (), Tak U HA3HAYUTH Npouenypy (3ameHuts 0 Ha
1). Ha3HaueHus cuctemsbl, Bpaya ¥ U3MEHEHUS! Ha3HAYCHHUI aBTOMATUYECKH COXPAHSIOTCS B 0a3e aHHBIX,
YTO HEOOXOAMMO MJsl JajbHEHIIEero aHaliu3a pe3yiabTaroB Ha3HaueHWil. OIbITHas SKCIUTyaTalMsl CHCTe-
Mbl, ipoBenieHHas B I'BY «Tybepkynesnbiii canaropuii «l'omyb6ast 6yxta» Munsnpasa Poccun, nokasana,
yT1o B 70% ciiydaeB Ha3HAuUEHUsI CUCTEMbI COBIIAJIaIU ¢ Ha3HaueHUEeM Bpadeil. [Io MHEHHIO TpaKTUYEeCKUX
crienanuctoB CIITIBP paborocnocoOHa U sIBAsSETCS XOPOIITUM MOMOITHUKOM TIPH Ha3HAYEHUH MPOLIETY].
Cnyuan HecoBnanenus HazHadeHuid CIIIIBP u Bpadeil perynspHO aHamM3UpyOTCS U COOTBETCTBYIOIIHE
n3meHenus BHocsrcs B CIITIBP.

BoiBOabI

1.  [esarenbHOCTH Bpada TyOSpKyJIE3HOTO CAaHATOPHS MPOTEKACT B YCIOBUSX MHOKECTBEHHBIX HEOIpe-
JeJICHHOCTEH, 3aKJIFOUAIOIIUXCS B HETIOJIHOW M YaCcTO HEJOCTOBEPHOI MHGOPMAITUU O TTAIIMEHTE, HEBO3MOXK-
HOCTH TONMYECKOM JUAarHOCTUKU COMYTCTBYIOIIEH MATOJIOTUH, YTO TPUBOAUT K HA3HAYECHUIO SMIIUPUYECKO-
T'O 03/IOPOBJICHUS 1 HEBO3MOXXHOCTH OJTHO3HAYHOM HHIUKAITUH (HaKTOPOB, IPUBEAIINX K 03[0POBUTEIEHOMY
ahdexry.

2. Ananu3 pe3yibTaToB IPUMEHEHUS METO0B MAIIMHHOTO O0yYEeHHS Ha KIIMHUYECKOM MaTepHae mo-
3BOJIMJI BBISIBUTh U3 HUX HauOoJiee MPUTOJIHBIC JJISI UCCIICIOBAHUSI KaTErOPUAIbHBIX U KOJUYECTBEHHBIX
MPU3HAKOB B YCJIOBUAX MOCTABICHHON 3a/1a4u.

3. IlpuMeHeHHbBIE METONbI MAIIMHHOTO OOYYEHUS MPHU aHATU3E KATETOPHUAIBbHBIX M KOJUYECTBEHHBIX
MPU3HAKOB MAaTOJOTHH MO3BOJISIOT BBISIBUTH, KAKME U3 MPOBEICHHBIX MPOLIEYP OKa3bIBAIOT UM HE OKa3bl-
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BaIOT KJIMHUYECKUH d(PPeKT.

4.  TexHOIOTHUU UCKYCCTBEHHOTO MHTEIJIEKTA MO3BOJIUIN U3 MHOTUX UCIIOIB3YEMBIX ISl 03A0POBICHHUS
(baKTOpOB BBIICIIUTE JOMUHAHTHBIC, YTO JACT Bpady BO3MOXHOCTb KOHCTPYUPOBATh MHANBUAYAJIU3UPOBAH-
HYIO TPAaeKTOPHUIO PEaOMIINTAIINH, OCHOBBIBAsICh HA OOBEKTUBHBIX JaHHBIX.

5.  TlomyyeHHble pe3yabTaThl MO3BOJIWIH 3aJI0KUTh OCHOBY ISl pa3pa0OTKU aBTOMATU3UPOBAHHOU CH-
CTEeMBI IOJJICPKKU TPUHATUS BpaueOHBIX PEIICHUN.
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EXPERIENCE IN DEVELOPING AN AUTOMATED SYSTEM TO SUPPORT
MEDICAL DECISION-MAKING IN A TUBERCULOSIS SANATORIUM,
OBTAINED USING MACHINE LEARNING TECHNOLOGIES

'The Federal Tuberculosis Sanatorium “Golubaya Buhta”
of the Ministry of Health of the Russian Federation, Gelendzhik, Russian Federation;
2Federal State Autonomous Educational Institution of Higher Education "Ural Federal University
named after the first President of Russia B.N. Yeltsin", Yekaterinburg, Russian Federation;
3 Federal State Budgetary Educational Institution of Higher Education "Ural State Medical
University" of the Ministry of Health of the Russian Federation,
Yekaterinburg, Russian Federation

Abstract. Treatment at Sanatoriumis an important stage in the organization of medical rehabilitation of
patients with tuberculosis. Help in solving this issue can be provided by the use of machine learning (ML)
methods for prescribing treatment procedures. The article presents the author's approach to solving this
issue using real data from a sanatorium for the rehabilitation of patients with tuberculosis. Calculations were
carried out on the basis of 18 qualitative and 25 quantitative characteristics taken into account upon admission
to the sanatorium. The aim of the study was to identify the most suitable ML methods for prescribing 37
rehabilitation procedures. The basic classical ML methods were used: categorical boosting, decision tree,
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random forest, naive Bayesian method, linear separation of sets were used for categorical features. The
general sample was divided into training and test samples in the proportion of 80/20%. Since the classes
were unbalanced, the assessment of the quality of the solution was carried out using the metric area under
the ROC curve (AUC ROC). It was necessary to determine which methods and for which procedures the
AUC ROC metric will have more than 0.75 on training and test samples. When assigning procedures based
on categorical features, the naive Bayesian method showed the best results for 8 procedures, random forest
for 7, categorical boosting for 4, decision tree for 1, linear separation for 11. For quantitative features:
the naive Bayesian method showed the best results for 2 procedures, a random forest for 3, and linear
separation for 29. The decision tree and the nearest neighbor method did not show proper results for any
procedure. Linear separation method showed the best results. In the analysis based on categorical features,
the AUC ROC metric did not exceed the 0.75 bar for any of the ML methods. When analyzing on the basis
of quantitative characteristics, the situation was similar for four procedures. An ensemble approach was
used to build a computer system (CS) based on these procedures. If most of the methods had an AUC ROC
metric of more than 0.7, then the procedure was assigned and not otherwise assigned. Based on the found
Decisive Rules, the CS was built in the form of MS Excel tables. The staff needed to enter the categorical
and quantitative characteristics of the patient upon admission to the Sanatorium and the CS recommends
list of medical procedures should be prescribed to a particular patient. The doctor has the right both to
cancel the appointment and to prescribe additional procedures. The results of the CS are well interpreted
and convenient for medical practitioners to perceive, since they actively participated in its creation, and
all the methods of ML had good visual interpretations, that demonstrated and explained to practitioners.
Conclusion: CS is easy to use and maintain. The sequence and methods of data analysis are not tied to the
profile of a particular sanatorium. The approach is replicated, only a minor adjustment of the system is
required based on the initial data of a particular sanatorium, determined by the specifics of the profile of the
medical institution.

Keywords: machine learning, classification tasks, committee method, tuberculosis, sanatorium, physical
therapy
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