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IMITATION MODELING OF ACTIVITIES OF A FIELD MEDICAL ORGANIZATION
(ON THE EXAMPLE OF A MEDICAL COMPANY OF A BRIGADE)

S. V. Kulnev', D. N. Borisov', I. I. Kushnirchuk?', 1. V. Troshko', Y. Y. Volkova'

1S. M. Kirov Military Medical Academy, Saint Petershurg, Russia

Pe3iome. VIMUTALMOHHOE MOJENNpPOBaHWe paboTbl Meau-
LIMHCKMX OpraHmn3aLmii CTaHOBUTCS! BXKHbIM MHCTPYMEHTOM OLLEH-
KN AEATENbHOCTU U MPOMYCKHON CMNOCOBHOCTM noapasfaeneHni,
YyacTel 1 ydpexaeHnini MeguuUMHCKOM CiyX0bl, 8 TakXe OLLEHKM UC-
nosb30BaHUA UX pecypcos. Nonesas MeauumMHCKas opraHm3aums
ABNSIETCS YHUBEPCAIbHBIM 0OBLEKTOM 0Ka3aHWs PasinNyHbIX BUOOB
MEANLMHCKON NMOMOLLY BHE 0OBbEKTOB CTaLMOHAPHOr0 pacroso-
XEHUS, Kak B YCNOBUAX BOEHHbIX KOHDANKTaX, Tak U Npu INKBMaa-
L1V MEOUKO-CaHNTAPHbIX MOCNEACTBUI YPE3BbIYAMHOW CUTYyauMN.
BbiSBNEHO, YTO MCNONb30BaHME CPEACTB UMUTALMOHHOIO Moge-
NMpoBaHuMs No3BonseT 6osee rmbKo OLEHUTb Pa3fivyHble Napame-
Tpbl paboTbl NOSIEBOV MEONUMHCKOM opraHu3auunn. Mpu co3gaHmn
afeKBaTHOM MOAENN, YYUTbIBAKOLMIA BCE PECYPChbl MEANLIMHCKON
opraHvsaumm, BO3MOXHO CMOAENNpPoBaTb pPasfvyHble MOTOKWU
paHeHbIX, 6ObHLIX 1 MOPaXEHHbIX 1 NPenjioXnTb BapuaHTbl Op-
raHM3aUMOHHBIX PELLEHN No 06bEMY OKa3blBAEMOI MOMOLLM Y
HeOo6X0AMMOCTY NPUBNEYEHUSI AOMOJTHUTENbHBIX PECYPCOB B pas-
JINYHBIX GYHKLMOHANbHBIX NoapasaeneHnsx. [na MoaennposaHns
noJsieBo MeAMLIMHCKOM OpraHn3aumm Hamu 6biia B3siTa 3a OCHOBY
CTPYKTypa 1 wWTaT MeguumMHCKOi poTel Gpuragsl. Beino cmope-
NIMPOBaAHO ABUXEHWE MHPOPMALIMOHHbBIX MOTOKOB MAaLMEHTOB OT
NPUEMHO-COPTUPOBOYHOIO OTAENEHNS [0 9BaKyaLMOHHOM. OKOoMo
50% Bcex NocTynarLwmx NaLMeHToB nonagano B COPTUPOBOYHYIO
ONs nerkopaHeHbiX. Jona TaXeNOpaHeHbIX U PaHeHbI cpeaHen
TaXecTu coctaBuna okono 35%. MopgenuposaHve no3BonseT
OCYLLECTBUTb MPOrHO3MPOBAHNE MOLLHOCTM MOTOKa MaLMeHTOB,
MCMOJIb30BaHNS PEeCypCOoB MONEBOV MEAMUMHCKON OpraHn3aunmn
a Takxke onpeneneHnss BO3MOXHOCTM MaHeBpa Cunamn 1 cpen-
CTBaMV MeOMUMHCKON cnyx0bl. LlenecoobpasHo panbHeliwee
pasBUTME CUCTEMbI MOAENMPOBAHUS B MEOMLIMHCKON Ccnyx6e
BoopyxeHHbIx cun Poccuiickoin depepaunn, cosaaHne moaenei
TUNOBbIX NOSIEBbLIX MEANLMHCKMX OPraHn3aumnii, a Takxke CUCTEMbI
neyebHO-3BaKyaUMOHHOro obecneyeHunsl, COCTOSILLIEN U3 pa3nuny-
HbIX NMONEBLIX MEAULIMHCKMX OPraHn3aLmii B LESIOM.

KnioueBble cnoBa: IMntaumoHHoe mMoaenupoBaHue, Mno-
neBas MeaMUMHCKas opraHn3aumns, MeguumHckas pota 6purags,
pecypchbl, MEANLMHCKAsA MOMOLLb, MHOOPMALMOHHBIE TEXHONOTNN.

Summary. Simulation of the work of medical organizations
is becoming an important tool for evaluating the activities and
throughput of departments, parts and institutions of the medical
service, as well as evaluating the use of their resources. A field
medical organizationis a universal facility for providing various types
of medical care outside of stationary facilities, both in situations of
military conflict and in the liquidation of the health consequences
of an emergency. It was revealed that the use of simulation tools
allows you to more flexibly evaluate various parameters of the
field medical organization. When creating an adequate model that
takes into account all the resources of a medical organization, it is
possible to simulate various flows of the wounded, sick and injured
and offer options for organizational decisions in terms of the
amount of assistance provided and the need to attract additional
resources in various functional units. To model the field medical
organization, we took as a basis the structure and staff of the
medical company brigade. The movement of patient information
flows from the reception and sorting department to the evacuation
department was simulated. About 50% of all incoming patients
fell into the marshalling room for lightly wounded. The proportion
of seriously wounded and wounded moderate was about 35%.
Modeling allows predicting the flow rate of patients, the use of
resources of the field medical organization, as well as determining
the possibility of maneuver by forces and means of the medical
service. It is advisable to further develop the modeling system in
the medical service of the Armed Forces of the Russian Federation,
create models of typical field medical organizations, as well as
a medical and evacuation support system consisting of various
field medical organizations as a whole.

Key words: Simulation modeling, field medical organization,
medical Qing company brigade, resources, medical care, informa-
tion technology.
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BBEJIEHME

NmuTaynoHHoe mopenvpoBaHue paboTbl Me-
OVNLUNHCKMX OpraHu3aunin CTaHOBUTCA BaKHbIM WH-
CTPYMEHTOM OLEeHKN OeATeNbHOCTU U MPOMYCKHOMN
CMoCcoOHOCTY MogpasfeneHuin, Yacten n yupexae-
HU MeAVLMHCKON CNy»KObl, a TaKXe OLEeHKN Wuc-
Nonb30BaHMA UX pecypcoB. [ToneBaa megnumnHCKas
opraHu3auus ABASETCA YHUBEPCANbHbIM OOBbEKTOM
OKa3aHuA pas3nnyYHbIX BUAOB MeAULNHCKON MOMO-
WM BHE OOBEKTOB CTALMOHAPHOI0O PACMONIOKEHUS,
Kak B YCJIOBUAX BOEHHbIX KOHONMKTaX, Tak WU npwu
NNKBMAAUMN  MeOUKO-CaHMTapHbIX MNOCAeACTBUN
ype3BblYalHOM CUTyaLMN.

MNpwn co3gaHun agekBaTHOW MOZenwu, y4YuTbiBato-
WM BCe pecypcbl MeAMLUMHCKON OpraHu3auum, Bo3-
MOXHO CMOAEeNnpPOoBaTb Pas3finyHble MOTOKM PaHEHbIX,
6OJIbHbIX U MOPAKEHHBIX U MPEASIOKUTb BapUaHTbI
OpraHU3aUnoOHHbIX pelleHni No ob6bemMy OKasblBae-
MOV NMOMOLLM 1 HEOOXOAMMOCTUN NPUBJIEYEHNA AOMOS-
HUTENbHbIX PECYPCOB B Pa3fnyHbIX GYHKLMOHANbHbIX
nogpasgeneHunax

LENb

C ucnonb3oBaHMEM MOAENIN MacCOBOTO OOCYKU-
BaHVE U AUCKPETHO-COOLITUAHOrO Mopaxofa paspa-
60TaTb UMUTALMOHHYIO MoZefb PaboTbl MoNeBoO Me-
OVNUVHCKOW OpraHM3auun Ha nprmMepe MeguumuHCKom
poTbl 6puragpi.

MATEPWAJIbI N OBCYXAEHWE

PasnnuHble TEXHONOMMN MaTeEMATUUYECKOTO U UMK-
TaLMOHHOI0 MOAENMPOBaHMA BCE Yalle NCMoSb3yeTcA
npu MOAENUPOBAHUN [EATENIbHOCTU  MeOULUHCKNX
opraHm3auun. oneBasa meguUMHCKasa opraHm3auusa
npefHa3HayeHa Ansa OKasaHUAa MeanLUMHCKOM MOMOLLN
BHE CTaLMOHaPHbIX NMYHKTOB Pa3BepTbIBaHUA U OTIU-
YyaeTcA rMMOKOCTbO pa3BepTbiBaHNA GYHKLMOHANbHbIX
noapasgeneHnii B 3aBMCMMOCTY OT BbIMOMIHEHUSA 3a4au
no npefHa3HayeHuHo.

B yacTHOCTU, NPy MMUTaL MM NOCTYNNEHNA pas-
JINYHBIX MOTOKOB PaHEHbIX, OOMbHbIX W MOpPaXKeH-
HbIX Bbl3blBaeT MPAKTUYECKUIN MHTEpec BapuaHThb
NCMONb30BaHUA CUM U CPEeACTB MEAULUMHCKON CIYX-
6bl, OT KOTOPbIX 3aBMCUT MPOMNYCKHasA CMOCOOHOCTb
3Tana 3BaKyauuu, KONMYECTBEHHbIE U KayeCTBeH-
Hble NMoKa3aTenun ero geAaTenbHOCTU. B xoge m3yue-
HMUA COBPEMEHHOrO COCTOAHUA W MCMOJIb30BaHUA
TEXHONIOTUA MMUTALMOHHOTO MOAENNPOBAHNA B
pa3fnyYHbIX MpoLeccax BblABMEHO, YTO Ha Cerog-
HAWHWA MOMEHT Haubosiee 4YacTo MPUMEHATCA

TEXHONIOTUN [UCKPETHO-COOLITUIHOIO MoAenupo-
BaHMA. B yacTHOCTU, NOTOK NaUWEHTOB Nyylle BCe-
ro mMofenmpyeTtca Kak Lenb CObbITUN OT MOMEHTA
BO3HVMKHOBEHMWA HOBOrO NauneHTa, 1O MOMEHTa ero
BbIXOAA N3 MOJeNun yepes Lenb cobbITUin (guckpeT-
HO-COObITUIHbBIA MOAXOA,).

OCHOBHbIM OT/IMYMEM VMUTALMOHHOIO MOAe-
NIMPOBaHUA OT MaTemMaTMUYeCcKoro ABNAETCA 3aHece-
HMEe MapaMeTpoB MOAENN C WCMOSIb30BaHMEM rpa-
¢dunyeckoro  unHTepdelnica  cneynann3npoBaHHOIO
nporpamMmmHOro obecnevyeHus n rpadpuryecknx 6nbnu-
oTekK. [padmyuecknin nHTepderic No3BonAeT SKCnepTam
M CheumannuctaMm KOHKPEeTHOW MpeamMeTHON obnactu
6oree TOYHO BOCMPOU3BECTU [ABUKEHNE OOBEKTOB B
Mogenu. TakkKe Ba)KHO UYTO YMCIEHHbIE MapameTpbl
Moaenun (CKOpoCTb, KOMMYECTBO, pecypcbl 1 Ap.) Ko-
TOpble paHee MO 3aaBaTbCA U3 CNPaBOYHMKOB U
KnaccndurkaTopos, Tenepb MOryT MOAENNPOBATLCA C
MCNOJIb30BaHNEM PA3INYHBIX BUAOB MaTeEMATUYECKMX
pacnpeneneHnin (HOPManbHOro, TPUAHTYAAPHOIO U
Zp.) aBTOMaTUYeCKMU.

[na mogenupoBaHMA NOMEBON MeOULNHCKOMN
opraHu3saumm Hamu 6bia B3ATa 3a OCHOBY CTPYK-
Typa 1 WTaT MeAUUMHCKON poTbl 6puragbl. bbiio
CMOLENNPOBAHO  ABMXEHWE  NHPOPMALMNOHHbIX
NOTOKOB MaUMEHTOB MO BCeM OGYHKLMOHANbHbIM
nogpasfeneHnam oT NPUEMHO-COPTUPOBOYHOIO
oTdeneHna Jo 3BakyaumoHHow. Okono 50% Bcex
nocTynawLwmnx nayMeHToB nonagano B COPTUPOBOY-
HYIO ONnA NerkopaHeHbix. [lona TaKenopaHeHbIX U
paHeHbIX cpefHen TAXKeCTn cocTaBuaa okono 35%.
Obuwan cxeMa MHPOPMALUNOHHBIX MOTOKOB ANA MO-
Aenn paboTbl NONEBON MEAVLNHCKOW OpraHn3aumm
npepcTaBneHa Ha pucyHke 1.

MoLHOCTb NOTOKa NaLMEHTOB, a TaKXKe ero CTpyK-
TYPHbIA COCTAaB BO3MOXHO ONepaTUBHO N3MEHATb, TaK
e Kak 1 pecypcbl MeanUMHCKOW opraHm3alnmm ana on-
TUMU3aLUK UX UCMONb30BaHMA.

B panbHenwem coctaB 1 CTPYKTypa UHPopmauu-
OHHbIX MOTOKOB B MEAULIMHCKON poTbl Gpurafbl 6bina
BOCMpoOM3BeAeHa B CTPYKTYPHO-TIOTMYECKON CXxeme
AVCKPEeTHO-cobbITuIHOM Mogenu (pwc. 2). Mpwu co3pa-
HUW Pa3NNYHbIX UMPPOBbLIX NapaMeTpoB Ha BXOAe B
MOAENb CTaflo BO3MOXKHO OTC/IEXMBaAHMNE YMCIEHHbIX
rnokasaTesiell KaXKaoro ANCKPETHOro cobbiTusi, oTpa-
Xarowero Konmyectsa MOCTYMMBLUMX, HaXoOALMXCA
1 BblObIBLUMX U3 NnoApasfaeneHns MeguuUnHCKON poTbl
Gpuragpbl.

Mpn NpakTUYECKOM WCMOJSIb30BaHUN  MOZENu
BO3MOXHO 3aMeanunTb UK yobicTpuTb ee paboty ana
BO3MOXXHOCTW MPOrHO3MPOBAHMA NOCTYMIeHUA Naun-
€HTOB, MCMOJIb30BaHMA PECYPCOB MOMIEBON MeANLNH-
CKOW OpraHu3auum a TakkKe onpepeneHnsa BO3MOXK-
HOCTM MaHeBpa CUlaMn U CpeacTBaMy MeAULNHCKON
CIyX0bl.
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Puc. 2. CTpyKTypHO-nornyeckasa cxema AUCKPETHO-COOBITUIHON Mofenn

BbiBOAbI

Pa3BuTnE CUCTEMbI MOAENMPOBAHMA B MeAULVH-
cKkol cnyxbe BoopykeHHbIx cun Poccuinckon Qepe-
pauun ABNAETCA MepPCrneKTVBHbIM  HarpaB/ieHNeM
COBEPLUEHCTBOBaHWA YyMpaBieHUa NeyebHo-AnarHo-
CTUYECKUMU MEPONPUATUAMM.

Co3paHne mopgenen TUMNOBbIX MONIEBbIX MeANLVH-
CKMX OpraHu3auuin nomoraet o6beKTMBHO OLEHUTb
nepcneKkTyBbl NPUMEHEHNA CUM U CPEACTB MeaULUH-
CKOW CNy>K6bl B pa3nMyHom o6CcTaHOBKe.

Llenecoobpa3Ho MmofenmpoBaHue cCUcTeMbl Jieueo-
HO-3BaKyaLIMIOHHOrO 06ecrneyeHs, CoCTosALLen 13 no-
NeBbIX MeANLNHCKNX OpraHn3aunii pasfiniHbiX TUMOB.
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