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Onexcandp Bikmopoeuu boopyn

Llenmpanvnuii naykoeo-oocnionuii incmumym 3opounux Cun Yxpainu, Kuie, Ykpaina

YOOCKOHAJIEHA METOOUKA BUSHAYEHHA MPOrHO30BAHUX
CAHITAPHUX TA BE3MNOBOPOTHUX BTPAT OCOBOBOIO
CKNnAAY IHKEHEPHUX BINCbK 36POUHUX CUIT YKPAIHU

Y cmammi suxiadeno memoo, sikuti 0036015€ GUHAUAMU YUCETLHICIb NPOZHO308AHUX CAHIMAPHUX Ma
be3nosopomuux empam 0co606020 ck1ady indxceHepuux siicok (IB) 36pouinux Cun Yxpainu (3CY). V
NOPIGHSIHHI 3 GIOOMUMU 3A3HAYEHA MEMOOUKA OMPUMAHA 3a OONOMO20I0 KOepiyicHma, sKUM 6PaAxX08YEmbCs

Pi6eHb YKpUmocmi GiliCbK.

Knrwwuoei cnosa: npoenosoeani canimaphi ma 6e3no80pomui 6mpamu 0cob08020 cKiady, YKpUumocms

BIIICHK.

Beryn

IHocTranoBka npooJieMH. Busnauenns
MPOTHO30BaHMX CaHITapHUX Ta OE3[IOBOPOTHHUX BTPAT
ocoboBoro ckimamy 3CY € OmHUM i3 BaXKIMBHX
3aBJjaHb, 10 BUPILIYIOTHCS OpraHaMM YNpPaBJIiHHS Ha
erami IUTAHyBaHHS. Ocob6mmBoro 3HAYCHHS
MPOTHO3YBaHHS BTPAT 0COOOBOTO CKIIaay HaOyBae mif
Yac TPOBENCHHS JOCHTIDKCHb, CIPSMOBaHHX Ha
po3po0JeHHS Ta YAOCKOHANCHHS OpraHizalliifHOi
CTPYKTYpPH BIifCEK, POpM i CIIOCOOIB X 3aCTOCYBaHHSI.
TakyuM YMHOM, OTPHMAaHHS KOPEKTHHX pE3YJIbTATiB
MPOTHO30BaHUX CaHITapHUX Ta OE3[IOBOPOTHHUX BTPAT
€ BaXJIMBOIO 3allOPYKOI YCIHILIHOTO BHKOHAHHS
BilfcbKaMH [IOCTABJICHUX 3aBaHb.

Jns  TporHO3yBaHHS BTpPAaT BUKOPUCTOBYIOThH
pe3ynpTaTH  MaTeMaTHYHOTO  Ta  IMITAmiiHHOTO
MOJICTIOBaHHS, TOMY IO TaKi pe3yJIbTaTH MOXYTb
HaOMMKyBaTuCsl 10 HAaTYpHUX BUIPOOyBaHb. Aue
OTPUMaHHS [UX pe3yJbTaTiB BUMAarae 3aydeHHs

HEOoOX1THIX CHELIaJIICTIB, MIPOTPaMHOTO
3a0e3MeueHHs Ta BUTPAT Jacy.
IIpoBenenuit aHami3 CBigYWTH, WLIO ICHYIOUI

METOAMKH MAalOTh CYTTEBI HEOOJIKH, SKi MOXYTh
3YMOBJIIOBATH OTPUMAHHS HEKOPEKTHHUX PE3yJIbTaTiB.
ToMy, € CBO€YaCHUM Ta JOCHUTh aKTyaJbHUM
pO3pOOJCHHST  OCKOHAJIMX METOAWK BH3HAYCHHS
MPOTHO30BAHUX CAHITAPHHUX Ta OE3MOBOPOTHUX BTPAT
ocobororo ckiaay IB 3CY mig yac BepeHHS 00HOBHX
.

AHaJni3 ocTaHHiX 1ocaizkens i myoaikaniii. Ha
CHOTOJIHI ITiJ] YaC BU3HAYCHHS IPOTHO30BAHHUX BTPAT
HalJacTime KopucTyroThees [1; 2].

I[Ipu 1pomy, BimnoBimHo a0 [1], TIPOBOAATHCS
PO3PaxXyHKH CEPEIHBOJO00BUX OE3IMOBOPOTHUX BTpAT,
BUXONY Y PEMOHT (KAITATHHHIN, CEpPeIHii, MMOTOYHHIA)
030pO€HHs i BINCHKOBOI TEXHIKH, BUTPAT 1 BTPAT 1HIINX
MaTepiaibHO-TeXHIYHUX 3ac00iB () 3a hopmyJioro:

P=BoKpKorKyk: (1
ne g, HOPMH CEPEITHBOIO00BHX OE3MOBOPOTHHX
BTpAT, L0 OYIKYIOTBCS, BUXOY Y PEMOHT (KaIliTaIbHUM,
CepeIHiii, TIOTOYHMIA) 030pOEHHS i1 BIICBKOBOI TEXHIKH,
BUTpaT 1 BTpAT IHIMHX MaTepiaTbHO-TEXHIYHUX
3aco0iB B OIepamisfx; g o koedimieHT  popmu

3aCTOCYBaHHS ~BIHCBK  (cumi); koedirienT

Kot
OIEPATHBHO-TAKTIYHOI BOKIIMBOCTI BIMCHK (CHII); Ky —

KOC(iIi€HT, SKHH BPaXOBYE YKOMIUIEKTOBAHICTh BIHCHK
(crn) 0coboBHM CKITAZIOM, 030POEHHSIM Ta BiHCHKOBOIO

TEXHIKOIO, 1HIIIMMH OCHOBHHMH BHIAMHM MaTepialbHO-
TEXHIYHHX  3aC00iB  BIAHOCHO  INTATHO-TAOEIBHOT
oTpeoH.

BignmosimHo mo [2], mPOBOAATECS PO3PaXyHKH
CepeIHhOOO0BUX BTpaT O0COOOBOTO CKJIagy 3a
hopmynamu:

- 6E3MOBOPOTHI BIpATH:

B =K KirKy KoK ocKirs 1+ Ke Ky i) /100, (2)

- CaHITapHI BTpaTH:

B = KKy Ky Koy KooK (1K (1-K) /100, (3)

ne U — YHCeNBHICTH OCOOOBOTO CKIIAIY; Ko Kpe

CepeIHbOI000BI OE3MOBOPOTHI Ta CaHITAPHI BIIHOCHI
BTpatd 0co0OBOTO CKJamay (BHACHIOK BOTHEBOTO
BIUTMBY IIPOTHBHHUKA) Y BIJICOTKAX BiJ HOTO YHCENBHOCTI;
«. — Koe(ilieHT IHTEHCUBHOCTI OOHOBHX IiH; g g

1HT
KOe(ILI€HT, SIKUM BPaXOBYETHCSL POJIb 1 MicIie BIHCBKOBOTO
(hopMyBaHHSI B OIIepallii; i o Koe(illieHT ypaxyBaHHA
n
piBHS ~ 0OIOBOI  MIArOTOBKM T4  3JIar0/PKEHOCTI

BIiCbKOBUX  (OpMYyBaHb;, —  KoegimieHT
cc

ypaxyBaHHs CITiBBIJIHOIIICHHS CHJI 1 3aCO0IB CTOpiH B
omeparii (OoHoBHX AiSIX); . KoediLieHT
BT:

ypaxyBaHHS YMOB 3aCTOCYBaHHS BHCOKOTOYHOI 30poi B
orepatiii (0OHOBUX HisX); 1 . Koe(ILIEHT ypaxyBaHHS
ot

TICHXOT'€HHOTO BIUIMBY Ha OCOOOBHMIA CKIIa]] B XOJIi Orepartii
(GoitoBuX Aiit); K, — 4acTKa IICHXOTCHHHX BIpaT 0c000BOTO

CKIagy 3 TUMYAcOBMMHM  (Di3iOJIOTIYHMMU  pPEaKIisIMH
BHACJIIOK TICUXOT€HHOIO BIUTMBY, IO CYIPOBODKYIOTHCS
TIJBHINCHOI0  EMOIIIIfHOI0 HANpyror 31 30epiraHHsIM
KPUTHYHOTO OIIHFOBAHHS OOCTAHOBKHY; K, ~ KoeirienT

ypaxyBaHHS 1H(OPMAIIHOTO BIUIMBY Ha OCOOOBHIA
CKJIAZ B X0 omeparii (0OHOBHX miif).

OCHOBHUM CyTT€BUM HepomikoMm (1) € Te, mo 1
dhopmyna TpU3HAYCHA TUTS BH3HAYCHHS
MPOrHO30BAHUX BTpPAaT O30pPO€HHS Ta BIHCHKOBOI
TEXHIKH.

A wuenomikom (2), (3) € HeBpaxyBaHHsS CTYIEHS
YKPHUTOCTI BICBK ITiJT 9ac BeleHHs O0HOBHX niif. Xoda
JIOCBIJI CBIIYMTH, 10 3a3HaYCHUH (AKTOp CYTTEBO
BIUIMBAa€ Ha BEIUYMHY BTPAT OCOOOBOTO CKIAMy IIi[
yac BeZleHHS OoioBux niif. Takoxk 3a JONOMOroro
JAaHOI ~ METOOWKH B  OCHOBHOMY  IPOBOISTHCS
pO3paxyHKH  BTpaT  0co0OBOTO  CKIaay Ui
MeXaHi30BaHUX (TaHKOBHX) MiJpo3.iiiB, IToBiTpsHUX
Cun ta BiicekoBo-Mopcekux Cri.
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TeopeTHyHi OCHOBU CTBOPEHHS | BUKOPUCTaHHSA iH(hopMaLiiMHUX TeXHONOriN

Sk HacHiOK, BUKOPUCTAHHS ICHYIOUMX METOIUK
MIPOTHO3YBAHHS CaHITAPHHUX Ta OE3MOBOPOTHUX BTPAT
0c000BOTO CKJIAly MOXKYTb IPU3BECTH JI0 OTPUMAaHHS
HEKOPEKTHHX Pe3yJIbTaTiB.

BpaxoByloun 1ie MeTOI0 CTaTTi € BUKIAICHHSI
YIOCKOHANIEHOT METOAUKU BU3HAYEHHA
MIPOTHO30BAHMX CaHITAPHUX Ta OE3MOBOPOTHUX BTpAT
ocoboBoro ckiaay IB 3CV.

Buxkiax ocHOBHOTo MaTepiasty

OCIIiKeHH A

HpOHOHOBaHa METOAUKA BU3HAYCHHS
NPOTHO30BaHUX CaHITAPHUX Ta OE3[IOBOPOTHHUX BTPAT
ocoboBoro ckimaxy IB 3CY BuszHauae mOpPSIIOK
PO3paxyHKy BTpaT, SIKi HPOTHO3YIOTHCS B OMEparlisx
(OoifoBUX nisix), 1 MpU3HAUEHA TSI BHKOPHCTAaHHS Y
XOAl  OMEpaTHBHOTO IUIAaHYBaHHSI B  OpraHax
ynpasiiaas 1B 3CY, a takox mix 4ac IpoBeIeHHS
3aXO0/IiB OMEPATHBHOI i ITOTOBKH.

Y Meromumi NPOBOJATHCS PO3PaxyHKH BTpaT
ocobosoro ckiany IB 3CY mix yac BefieHHs 00HOBUX
Iiii. 3aragpHi BTpaTd MOAUISIOTHCS Ha OC3MOBOPOTHI
Ta CaHiTapHi.

BpaxoByroun monoxeHHs ~[2], BU3HAUCHHSI
MIPOTHO30BAHMX CaHITAPHUX Ta OE3MOBOPOTHUX BTpAT
ocoboBoro ckiany IB 3CY min yac BepeHHS 00HOBHX
MIPOTIOHY€THCS 3/1HCHIOBATH Y TaKiil MOCIiTOBHOCTI.

1. CanitapHi BTpaTd pO3paxoOBYIOTbCA 32
dbopmynamu:

Bee = NKOK, ORyp /100, “)
E 5
BC = 0 Bce 5 ( )

e=1

*

B =BT, 6)

*
N, =BclK,, . O]

3

ne g, YHCEIBHICTh IPOTHO30BAHMX CEPEIHBO000BHX
€

CaHITApHUX BIPaT OCOOOBOTO CKIIALy, Y KOKHOMY ©-My
€JICMEeHTI OIepaTHBHOI TOOYIOBH (OOHOBOTO TOPSIKY);
N K — dHCeIbHICTD 0co0OBOTO CKJIAy B €-My €JIeMEHTI

OmepaTiBHOI MOOYIOBH  (DOMOBOrO  TOPSIKY); K.

CEepeIHbO000BI CaHITAPHI BIIHOCHI BTPAaTH OCOOOBOTO
CKyIaxy (BHACIIIOK BOTHEBOTO BIUIMBY IMPOTHBHHUKA) Y
BIJICOTKAX BiJl MOr0 YMCENILHOCTI; Ryp Koe(iITieHT,

SIKUM BPaXxOBYETHCSI PIBEHb YKPUTOCTI BIHCBK; B c

3arajibHa YHCEJIbHICTh TPOTHO30BAHUX CEPEeIHBOI000BUX
CaHITAPHMX BTIPaT OCOOOBOTO CKJIAMy; T — TEPMiH
TpoBeAeHHs oreparlii (0ofoBUX mii); B*c — 3arajpHa
YHCEIIBHICTh CAHITAPHMX BTPAT 3a BECh TEPMIH IPOBEACHHS
omeparii (OofoBux [iif) Oe3 ypaxXyBaHHS TOBEPHEHHS IO
CTPOIO TICIIS JIKyBaHHS; N, — YHCEIBHICTH  0COOOBOTO
CKJIajly, SIKMIl TICIS JIKyBaHHS TIOBEPHETHCS 0 CTPOIO;
K, ~ Koe(IIlieHT TOBEpHEHHS CAHITAPHUX BTpar

0c000BOTO CKlIagy A0 CTpOro; B

YHCENBHICTD MIPOTHO30BAHUX CepeTHBOI000BHX
CaHITAPHMX BIPAaT OCOOOBOTO CKJIANYy 3 YpaxyBaHHSIM
TIOBEPHEHHSI /IO CTPOFO MICIIst JTIKYBAHHSL.

3arajibHa

(11)

IS BEe — YHCENLHICTh IMMPOTHO30BaHUX CCpe,HHBO,HO6OBI/IX

Bps =By,

0E3MOBOPOTHHX BTpaT 0COOOBOTO CKITANTY, Y KOKHOMY €-My
€fIeMeHTi orepaTuBHOI TOOYoBH (6OHOBOTO TMOPSIIKY);
NKo— YHCEITBHICTH OCOOOBOTO CKJIAy B ©-MYy CJIEMEHTI

OTepaTUBHOL OOy I0BH (6oitoBoro TIOPAZIKY );
K,s — cepeHb0000B1 OE3MOBOPOTHI BiTHOCHI BTpaTH

0c0o00BOTO  CKJIany (BHACHIZOK BOTHEBOTO BILIUBY
MPOTHBHUKA) y BIACOTKAaX Bif IHOro YHCETBHOCTI;

Ryp KOe(IIlieHT, SKAUM BpaxXOBYEThCA pIBEHBb

YKPUTOCTI  BIMCBK; By ~— 3arajbHa YHCEITBHICTD

MIPOTHO30BAHUX CEPEAHBOI000BUX OE3MOBOPOTHUX BTpAT
0cO00BOTO CKJIAy; T — TEPMiH TPOBEIEHHS OIlleparii

(OotioBux i), By 3arajbHa  YKCEIIBHICTH
MPOTHO30BaHUX CEPEAHBOIO00BUX OE3MOBOPOTHUX BIpAT
0CO00BOIO CKIIAJTy.

3. 3arambpHi cepenHbOI000BI BTpaTu 0COOOBOTO
CKJIa[ly PO3PaXOBYIOThCS 32 (HOPMYIIOO:

- 12

By =Bgosg +Bpgg, (12)

Jaui, micist BU3HAYEHHs cepelHbO000BHX BTpat

ocoboBoro ckiany IB 3CVY BimnosigHo 1o [2]
HPOBOITECS PO3PAXyHKH BTPAT 33 KaTEropisiMH Ta

BIHCBHKOBO-00JIIKOBOIO  criewjianbHicTio  (oditepH,
coIaTH (CepKaHTH)).
CyTh MNpOMOHOBAaHOI METOJAWKH  BH3HAYCHHS

NPOTHO30BAaHHX CaHITapHUX Ta 0E3MOBOPOTHHX BTpaT
ocobosoro cxiany IB 3CY mig yac BepeHHS O00OHOBHX
Jiif monsrae 'y BpaxyBaHHI Il Yac pO3paxyHKY
CTYIICHS YKPUTOCTi BiliCBK Kyp, 3HAYCHHS SKOIO

3HaX0JAThCs B Mexxax 0—1.

Bpaxosyroun [3; 4], BTpatm 0c00OBOTO CKJIamy
3aieKaTh  Bi  CTyNeHs  BUKOHAHHA  3aBJaHb
doprudikarmiitaoro obmagHaHHSI CcMyTH (paiioHy)
000pOHH, ycepeaHEHE 3HA4YCHHS SKUX JOPIBHIOE
30 %.

TakuM 4YMHOM, BH3HAYEHHS Koe(biuiemaRYB,

SIKMM BPaxOBYETHCSl PIBEHb YKPHUTICTI BIHCHK, aBTOp
HPOIIOHYE PO3PaxXyBaTH 3a AONOMOTOK0 BHPa3y:

Ryp =(1.3-0,30Kyp) (13)

e Kyp — KOe(iLl€HT, SKUM BpaxOBY€ThCs PIBEHb

YKPHUTOCTI BICBK.

TakuM YHHOM, TIPU TPOBEICHHI PO3PaxXyHKIB 3a
BIZIOMOI0 METOJMKOIO0 32 PI3HUX 3HAUEHb CTYIEHS
¢dopTudikamiiHOro oO0NagHAHHSA BTPaTH 0OCOOOBOIO
ckjamy OyayTh OJHAKOBi, SKIIO  PO3PaxyHKH
MPOBE/ICHI 3a IOMOMOTOI0 YAOCKOHAJICHOTO METOY —
3MIHIOIOTHCS 3 ypaxyBaHHSIM CTYIEHS
¢dopTudikamiiHoro 001 THAHHS.

OTmxe, OTpUMaHi pe3yabTaTH MiATBEPIKYIOTh, 110
iCHyIO'-Ia METOJAMKA BUSHAYCHHA ITPOTHO30BAHUX BTpPAT
0co0OBOrO  CKJIaJy ~ HE  BPaxoBYE  CTYIEHS
dopTudikalifHoro o0NagHAHHS], 10 MOXE MPUBECTH
0 HEKOPEeKTHHX  pe3yibTaTiB.  3amponoHOBaHA
METOIMKA IINX HELOIIKIB I1030aBiICHA.

2. bBe3noBOpOTHI BTPAaTH BH3HAYAIOTHCA 32 BHCHOBKH il ePCIeKTUBH MOAAIBLINX
BHUpa3aMu: JOCIIIKCHb
By, - NKOK TRy /1 00 . ) Omucana y CTaTTi yJOCKOHaJeHa METOMKa
¢ ¢ B BU3HAYECHHS IIPOTHO30BaHUX CaHITapHUX Ta
B = E‘ B (10)  GesnmoBopoTHHX BTpar ocoboBoro ckmamy IB 3CVY,
B~ -, Be OTpUMaHA 3aBIAKM BBEJIEHHIO Koe(illicHTa, SKUM
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BPaxOBYETHCS PIBEHb YKPUTOCTI BifiCBK. Y MOPiBHAHHI
3 BIJJOMHMH 3a3Ha4€Ha METOJUKA JI03BOJISIE IIPOBECTH
KOPEKTHIIII PO3paXyHKH MMPOTHO30BAHUX CaHITaApHHUX
Ta 06e3MoBOPOTHUX BTpaT ocobosoro kiraxy IB 3CY i
MOke OyTH BHKOPHCTaHa IS iHIIMX POIIB BIHCBK
(cn).
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YCOBEPLUEHCTBOBAHHAA METOOWKA ONPEAENEHNA MPOTHO3UPOBAHHDbIX
CAHUTAPHbLIX U BE3BO3BPATHbIX MOTEPb JINYHOIO COCTABA UHXEHEPHbLIX BOUCK
BOOPYXEHHbLIX CUN YKPAUHbI

Anexcandp Buxmopoeuu boopyn
ILlenmpansuutit hayuno-uccnedosamensvckuil uncmumym Boopyscennvix Cun Yxpaunot, Kues, Ykpauna

B cmamve npeocmaenen memoo, Komopwlii no3605em Onpedensimy YUCIEHHOCHb RPOSHO3UPOBAHHBIX
CaHUMApPHBIX U 6E36036PAMHBIX NOMEPDL JUUHO20 COCMABA UHIICEHEPHBIX 60lcK Boopyacennvix Cun Yxpaumol.
Heoocmamxom uzeecmmuuvix Memooux A618emcs mo, Ymo 6 HUX He YUUmbledemcs: Cmenetb YKpulmusl 60UCK 60
epemsl gedenus 6oesvix Oetlicmeuil. Onvlm cEUOEMeNbCmEyem, Ymo ONPeOesieHHblll (PAKmop CyujecmeeHHo
GIUsIen HA GeIUHUHY NOMEPb JIUYHO20 COCMABA 80 6peMsi edeHust Ooesvix Oelicmeutl. Kax creocmeue,
UCNONBb308AHUE U3BECTIHbIX MEMOO08 HPOSHOZUPOBAHUL CAHUMAPHBIX U 0e36036PAMHBIX NOMEPbL MOANCEM
npusecmu K ROIYYEHUIO HeKoppekmHuix pe3yibmamos. Cymv npeodiazaemMoli MemoouKyu OonpeoeneHus
NPOCHO3UPOBAHHBIX ~CAHUMAPHBIX U OE36036PAMHBIX NOMEPb  JIUYHO2O0 COCMABA  UHIICEHEPHBIX — BOUCK
Boopyaicennvix Cun Yrpaunvl 60 épemsi sedenusi 60e6bix OelCmeuil 3aKIoYaemcs 6 mom, 4mo 6 npoyecce
NPOGeOeHUsl pACHemO8 OaHHASI MEMOOUKA YHUMbLEAEn CIENneHb YKPbIMUs 60UCK.

Onucannas 6 cmamve YCOBEPUIEHCIMBOBAHHAS MEMOOUKA ONPedeNeHUs NPOZHOZUPOBAHHBIX CAHUMAPHBIX
u 6e36036paAMHBIX NOMEPbL TUYHO20 COCMABA UHICEHEePHbIX 60UcK Boopyocennvix Cun Ykpaumnvr nonyuena
bnazooaps 86edeHulo KOIDPuyuenma, ¢ NOMOWBIO KOMOPO2O YVHUMbIBAENICS. YPOBEHb YKPbIMUs 60UCK. B
CpasHeHuu ¢ U36eCMHbIMU, Npediazaemads MemoouKa no360sem NOIYYUms 6ojee KOppeKmHvle pe3yibmanivl
NPOCHOZUPOBAHHBIX ~ CAHUMAPHBIX U 0e36036pAMHBIX NOMEPL  AUYHO20 COCMABA  UMIICEHEPHBbIX  BOUCK
Boopyaicennvix Cun Yrpaunwi, a maxoice modcem 6bimb UCNONb30BAHA NPU NPOBEOSHUU PACYEmMO8 Osi OPYeUX
PO008 BOUCK (CUT).

Knrouesvie cnoea: npocnozuposannvie canumapnvle u 0e36036pamHvle NHOMepPU AUYHO2O COCMABA,
YKpblmue 80ICK.

THE IMPROVED METHODS OF DEFINITION OF THE PREDICTED SANITARY AND
IRREVOCABLE LOSSES OF ENGINEERING TROOPS STAFF OF ARMED FORCES OF
UKRAINE DURING CONDUCTING OPERATIONS

Oleksandr V. Bobrun
The Central Research Institute of the Armed Forces of Ukraine, Kyiv, Ukraine

The article presents a technique that allows to estimating the engineering troops casualty rate of the
Ukrainian Armed Forces. The disadvantage of the existing methods is disregarding of the troops sheltering
degree. Combat experience shows that this factor (troops sheltering) significantly affects the number of
casualties. As a consequence, the use of the existing methods can lead to inaccurate results. The technique
proposed is based on the calculation process that includes the degree of troops sheltering.

The advanced estimation technique of expected engineering troops casualties of the Ukrainian Armed
Forces in the warfare is obtained by the introduction of index where troops sheltering degree is involved.
Compared to methods known, the proposed one allows to obtain more accurate outcomes. That technique also
could be used for expected casualties calculation in other military branches.

Keywords: expected casualties, troops sheltering.
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