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Hauionanonuit ynieepcumem oooponu Yxpainu, Kuie, Ykpaina

METO[A PO3noauy ntoACbKMX PECYPCIB
MIX BINMCbKOBUMU ®OPMYBAHHAMMU

Veniwne supiwenns 3a60ans wodo 6idbumms 30potiHol agpecii 8 ymogax eedenHs 30poiinoi bopomvou
CYUACHOCMI MOJICYMb SUpiwiumu auute 006pe nid2omosieHi ma yYKOMIAeKmosaHi silicbka. Memoro cmammi €
PO3POOAEHH MemoOdy PO3NOOILY MOOCLKUX Pecypcié MidC GIUCLKOSUMU (HOPMYSAHHAMU Ol NiO20MOGKU
KaopoBUMU Op2AHAMU  ONEPAMUBHO-TNAKMUYHO20 MA ONePAMUBHO-CIMPAMEIYHO20 PIBHIE  0OIPYHMOBANHUX
npono3uyiil KOManoy8auam (HAYarbHUKam) 00 3amMuciy onepayii (6ouosux 0iil) 0118 YX6aieHHs piulenHs wooo
Manespy (nepepo3nodiny) 0cob6osoeo ckaady mixc 06 ’eOnanumu yepynyganuamu @ilcvk. 11io uac nposedenns
O00CTIONHCEHHST  3ACMOCOBAHO  MemoO OUHAMIYHO20 NPOSPAMYBAHHA, 3a OONOMO20I0 AKO20 BUPIUYEMbCA
onmumMizayiiuna 3a0a4a wooo 3HAX00ICEHH MAKO20 ONMUMATLHO20 PO3NOOLTY TTOOCLKUX Pecypcie 3a m-nepiodié
KOMNAEKMYBAHHA, 34 AKUX (DYHKYIA YKOMNIEKMOBAHOCI HA OCMAHHbLOMY Nepiodi KOMNIeKmysauwHs Oyoe
Mmaxcumanvroro. OCKiTbKU YKOMNIEKMOBAHICTNb 3ANeAHCUMDb 8I0 3HAYHOI KITLbKOCMI RAPaAMempis, K 3MIHIOIOMbCS
Y uaci, mo 018 ONMUMANLHO20 PO3NOOLTY JOOCLKUX Pecypcié HeoOXIOHO NPOaHANi3y8amu ma CnpocHO3y8amu
3MIHU napamempis YKOMHAEKMosanocmi. [[ia ybo2o 3acmoco8yEMbCs MemoO RPOSHO3Y8AHHS NAPAMempié
VKOMNAEKMOBAHOCMI GIlICLKOBUX YACMUH, KUl N06Y0068aHo HA mMemoodi HeriHitinoi excmpanonsayii. Cymuicmio
Memody NpOSHO3YBAHHS YKOMNIEKMOBAHOCHI GilicbKoguX yacmun 30pounux cun Yxpainu € euxopucmanis
N02ICMUYHO-UMOBIPHICHOT MOOeNi ONOPHO20 MPEHOY KOMNIEKMYBAHHA, W0 3MIHIOEMbCs 3a yacom. Haykosa
HOBU3HA NOJIA2AE 8 MOMY, WO 3aNPONOHOBAHUIL MEMOO pO3poOIeHUll 6nepule, a NPAKMUYHA 3HAYYWICMb CIMammi
0038075€ supiuyeamu 3a80anHs, AKi nocmaroms neped 30pounumu curamu Yxpainu woO0eHHo, npoeedeHHs
ONMUMATBLHO20 PO3NOOINY NIOOCLKUX PecypCi8 Midc BiiCbKOBUMU (DOPMYBAHHAMU 3 VPAXYBAHHAM MeMNie
MOOINI3aAYIHO20 PO320PMAHHA, 00CA2I8 HAOXOO0NCEHHS MOOILNIZAYIUHUX TIOOCLKUX pecypcis, 0e3n08opomuux i
canimapuux empam nio wac mMooinizayii ma 60uosux Oiil.

Knwuosi cnoea: memoo OuHAMiuHO20 NPOSPAMYBAHHA, OAAMOKpUMEPIANbHA ONMUMI3ayis, QYHKYIA
VKOMNIJIEKMOBAHOCMI, 00 €OHane yepyny8aHHs GiliCbK, YKOMNAEKMOBAHICMb GIICbKOBUX (hopmysatb 30potinux cun
Ykpainu, onmumanenuii po3nodin noocvkux pecypcis.

kpain cBity [3]. [IpoanamizoBaHe mae MOXKIIUBICTH
CTBEPJDKYBATH, 1110 HASBHI MiJXOAU A0 LBOTO ITUTAHHS
HE HOCATH IIOCHIIOBHOTO XapakTepy, OIHOOITHO
PO3KpPHBAIOTh  pe3yJbTaTH BHUKOHAHHS  OKPEMHX

Beryn
IHocranoBka mpoljgemMn. VY  MupHuif uyac
KOMITIEKTYBaHHs 30poiiHuXx cun Ykpainu (mam — 3C
VYkpainu) Bupillye 3aBIaHHA 3 TIATPUMAHHI 32

BCTaHOBJICHUMH IITATAMHU YHCEITHHOCTI 30pOHHUX CHII,
sika Ma€e OyTH TOCTATHBOIO JJISl MOOWUTI3aIii 1 CIyKUTH
6azoro mus posropranHs 3C VYkpaiHu 10 MmTaTiB
BOEHHOTO dYacy. B ocobmuBuii mepiox, y pasi
nepeseneHHs 3C YkpaiHu 3 MUPHOTO Ha BOEHHUI CTaH,
KOMIUIEKTYBaHHS OCOOOBMM CKJIaioM 3a0e3Me4yuTh
CBO€YAcHE Ta IMOBHE MoOumizaniiine posropranus 3C
VYkpaiau. CTaTTs npucBsiUueHa MPOoOIIeMi 3HAXOHKCHHS
ONTHMAJIEHOTO PO3MOAIIY JIIOJCBKUX PECYpPCiB Mik
BIHCHKOBUMH ()OPMYBAHHSIMHU.

AHaJi3 ocra”HHiX gocaiIkeHb i myOsikamiii.
AHaii3 HaykoBOI JiTepaTypH 3a TEMOIO CTaTTi
3aCBITYUB BiJICYTHICTh MUJIECTIPSIMOBAHUX JOCIiIKEHb
II0JI0 ONTHUMAJILHOTO PO3IMOALTY JOJICHKAX PECcypcCiB
MK BificCbKOBUMH (opMyBaHHsAMU [2; 4; 9]. IcHyroui
METONWYHI TMiIXOMU CTOCYIOThCS PO3POOJICHHS Ta
OOrpYHTYBaHHS PEKOMEHAALINA IIOAO IIiJBHIICHHS
MOOiTi3aiiHOI TOTOBHOCTI BifiChKOBHX (OpMyBaHb,
i IBUILIEHHS e()eKTUBHOCTI BUKOPHUCTAHHS
MoOinmi3aniiHux pecypciB B iHTepecax 3C VYkpainw,
OOrpYHTYBaHHS PEKOMEHAALINA IIOAO IIiIBHIICHHS
e(heKTUBHOCTI OOHOBOTO 3J7aroJKCHHS BiHCHKOBHX
(hopMyBaHb ITiJT Yac BimMOO1TI3yBaHHS i IPUBEICHHS Y
MMOBHY OOHOBY TOTOBHICTh, BUBUEHHS JTOCBIAY JCIKUX

mporeciB PyHKIIOHYBaHHS CUCTEMH KOMIUICKTYBaHHS
3C Vkpainn.

Merta crarTi — po3poOUTH METOJ pPO3NOALTY
JIFOACBKHX pecypcis MK BiIHCHKOBUMH
(opMyBaHHSIMHU, SIKMH 3a0€3MEYUTb  JOCSTHEHHS
MaKCHMaJIbHOT 1X YKOMIUIEKTOBAHOCTI Ha KiHELb
BU3HAYECHOI'O TEPMiHY KOMIUICKTYBaHHSI.

BuxkJiag ocHOBHOT0 MaTepiajy

OCJIiKeHH A

Mertol ONTHMaJIBLHOTO  PO3MOJUTY  JIFOJICHKHX
pecypciB Mix BiiicbkoBUMH (hOpMYBaHHSIMH 0a3yeThCs
Ha MaTeMaTHYHOMY METOI ONTHMI3allil pillleHb, KU
JIa€ MOJIMBICTH PO3B’s3aTH 0araTOKPOKOBY 3ajady
OTTHMI3aIlil PO3MOIiTY JIOACHKUX pecypciB (METOAOM
MUHAMIYHOTO TIpOTpaMyBaHHS) Ui 3a0e3TMedYeHHS
JOCATHEHHS] MaKCUMAJIbHOT iX YKOMIUIEKTOBAaHOCTI Ha
KiHeIlb BU3HAYCHOTO TEPMiHy KOMIUICKTYBaHHsS [1].
Jl1st po3B’sI3aHHS 3a1a4i 31IHCHIOIOTh:

aHai3 JaHuX 1040 yKoMIuiekroBaHocTi 3C
VYkpaiHu Ta, Ha OCHOBI METOJy HEJiHIHHOI
EKCTparoJsiuii, 3HaX0A9Th (PYHKIIT 3MiHH YUCETBHOCTI
BIlICHKOBOCIIy>)KOOBILIIB ~ Ha  BH3HAUYE€HHH  mepiof
KOMIUIEKTYBaHHs, a TakoX — (QyHKOl 3MiHK
YKOMILIEKTOBAHOCTI y LieH xe nepioz;
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OLIIHIOBAaHHs Ta MPOTHO3YBAaHHs 3MiH IapaMeTpiB
ykomiuiekroBanocti 3C Ykpainy, a came: napamerpu
HapoOIIyBaHHS YHCEIBHOCTI BifICHKOBOCITYOOBLIB,
BUKOPDHCTOBYIOUM NIPU30B Ha BIMCBKOBY CIyXkO0Yy,
NPUIHATTS Ha BIMCHKOBY CIIy’KOy 32 KOHTPakTOM Ta
MoOimi3anii  BifiCbKOBO300OB’sI3aHUX,  PE3epBICTIB
ONEpaTHBHOTO pe3epBy Mepiioi Ta Jpyroi 4epr;
napaMeTpu 3MEHIICHHS YHUCENBHOCTI
BiiCEKOBOCITY0O0BIIIB y pe3yJabTaTi 3BUIBHEHHS 3
BIICEKOBOI CiTy0H, meMoOimizamii, caHITapHUX Ta
0e3MOBOPOTHUX BTPAT;

BU3HAYeHHS (DyHKIIi YKOMIIEKTOBaHOCTI, IO
3QJICKUTh BiJ TMOYAaTKOBHX 3HAYCHb IapaMeTpiB
YHCEJILHOCTI BIHCHKOBOCITY>KOOBLIB 1 (YHKIIH 3MiH

YHCEJILHOCTI  BIMCHKOBOCIYXOOBLIB, sIKI  Oymm
OTpHMaHi Ha IOIIepeIHbOMY €Talli;
3ajJjaya ONTHUMAaJbHOTO PO3IMOJUTY  JIFOACBKUX

pecypciB copMylibOBaHa Ta PO3B’A3YETHCS SK 3a/1a4a
JUHAMIYHOTO MPOrpaMyBaHHS.

Meron ckiagaeTscs 3 4 eraris:

I etan — aHami3 JaHWX MOIO YKOMILIEKTOBAHOCTI
BilicbkkoBuX ¢opmyBanb 3C Vkpainum (3amada
HETHIHHOT eKCTPamoJIsLmii);

Il ertan — omiHIOBaHHS Ta TMPOTHO3YBAHHS 3MiH

napameTpin YKOMIUTIEKTOBAHOCTI BIHCHKOBHUX
¢dopmysans 3C Ykpainu;

I eTan - BHU3HAYEHHS ¢bynkuii
YKOMILIEKTOBAHOCTI;

IV eram — 3HaXO/)KEHHSI ONITUMAJIEHOTO PO3IIOILUTY
JIOJICBKHUX PECYpPCiB MiXk BIHCEKOBUMH ()OPMYyBaHHIMHU
(3aaua JMHAMIYHOTO MPOrpaMyBaHH).

PosristHeMO KOXKHUIM 3 eTamiB.

I eran. AHamiz maHuX IMOJO YKOMIUIEKTOBAHOCTI
BilickkoBuX (popmyBanb 3C Ykpainu. Ha mpomy erari
NPOBOJAUTLCS aHai3 JaHux mono mraTaoi H(t,) Ta
mratHoi S(ty,) 4McenbHOCTI BiHCHKOBHX (OPMYyBaHb
3C Ykpainu y no4aTkoBuit MOMEHT uacy t,. Kpim Toro,
aHaJIi3 JaHUX POBOAUTHCS 32 TAKUMHM CKJIaJOBUMH SIK:

3MiHH IITATHOT YUCEIBHOCTI Yepe3 nepexij Ha mraT
BoenHoro uacy AHppy(t) Ta dopmyBaHHS HOBHUX
BilicbkoBuX QpopmyBanb AHgy, (t) [4-7];

3MiHH IITATHOT YACEIHHOCTI Yepe3 TepexiT Ha mTaT
mupHoro  uacy  AHpgy(t) Ta  posdopmyBanHs
BilicbkoBUX popmyBanb AHpe (t) [8];

3MiHH CITMCOYHOI YHCENTHHOCTI 4epe3 MPUHHATTS
AS{(t) ta npusos AS{(t) ma BilickkoBy ciyxOy,
npoBefieHHs  MoOumizauii  ASy(t), 3anyuenns
BilicbkoBoro pesepBy ASGp_1(t) i ASGp_,(t) Ta
TIONIOBHEHHSI CaHITapHUX 1 OE3MOBOPOTHHUX BTpPAT
A8 (1) [9-12]; . .

3MIHM CIIMCOYHOI YHMCEJILHOCTI 4Yepe3 3aKiHYeHHs
KOHTpakTy ASg (t), 3BUIBHEHHSI 3 BiiCbKOBOT CITyOH
ASg(t), nmemoOimizaumii  ASy(t), 3MeHIICHHS
BificekoBOTO pesepBy ASop_,(t) i ASgp_,(t) Ta
caHiTapHuXx i 6e3noBopoTtHux BrpaT 457 (t) [13-14].

Il eranm. OmiHIOBaHHS Ta TPOTHO3YBAaHHS 3MiH
napameTpiB YKOMIIJIEKTOBAHOCTI BIICBKOBHX
¢opmyBans  3C  VYkpainum (3amaua  HeniHIHHOI
ekcrpanoJsinii). Ha ipomMy erani BU3Ha4atoThCsL:

(yHKIIT 3MEHILIEHHS IITaTHOT YMCENBLHOCTI 4epes3
nepexii Ha IwTar MupHoro uacy AHpgy(t) Ta
po3dopmyBanHs BiiicbkoBux GopmyBanb AHgg (t), Ha
OCHOBI SKHX BHM3HA4a€ThCsl (YHKIIS 3MEHIICHHS
IITATHOI YUCEIBHOCTI:

AH™(t) = AHppy(t) + AHge (2); (D

¢byHKIist 3Mian wrtatHol uyucenbHOcTi AH(t) Ha
nepioJ KomruiekryBaHus AT:

AH(t) = AH* (t) — AH™ (t); )

¢Gynxuii 36inbmenus AST(t) Ta 3MeHuUIEHHS
AS™(t) wTaTHOT YUCEIBHOCTI:

AST(t) = ASE(E) + ASF(b) + A4S () +
ASgp-1(8) + ASgp—o(¢) + ASg (0);

ST(t) = ASg () + ASq (¢) + A4Sy (8) + ASgp_, (1) +
ASop—2(t) + 4S5 (1)

GbyHKIisE 3MiHK criMco4HOT uncesnbHOCTI AS(t) Ha
niepios komruiektyBaHHs AT:

AS(t) = AST(t) — AS™(¢). 3)
Jus MIPOTHO3YBaHHS 3MiH rapameTpiB
YKOMIIJIEKTOBAHOCTI 3aCTOCOBY€EThCS METOJ

HEeJIHIHHOT eKCTpanoJIsLii.

Ha III erami mpoBoauThCsl BH3HAueHHS (YHKIIT
YKOMITJIEKTOBAHOCTI, fKa 3aJCKUTh Bil MOYATKOBUX
3HaueHb TMapaMeTpiB  CIUCOYHOI Ta  INTATHOL
YUCENLHOCTI 1 QYHKIIifl 3MiH CIIMCOYHOI Ta INTAaTHOL
YUCENLHOCTI, fAKi OyJIM OTpUMaHi Ha TOMEPEIHBOMY
eTarti:

_ S(t)+AS(t)
T H(to)+AH(t)

B(t) 4)

Jls 11bOro 3aCTOCOBAHO HACTYNHHMMA aJIrOpPUTM

[15-28].

1. IToOyoBa JIOTiCTUIHO-HMOBIPHICHOT MOJIEII JJIsT
MOKa3HWKa  YKOMIUIEKTOBAHOCTI  BIHCBK  TIPSIMO
nporopiiina JIOOYTKY HMOBIpHOCTI

yKOMIIIeKToBaHOCTI B(t) Ta HMOBIpHOCTI CTBOpPEHHS
HekomIuiekty (1-B(t)) Biiicbk:

dfzit(t):‘“?(’)'[l—B(t)] mpu y<o- O

2. 3naxomkeHHst iiMosipHocTi B(f) Bim dacy t,
micnsl IHTErpyBaHHs JU(EPEHIIHHOrO PIBHAHHS IS
YMOB B(t=1t,,) = 0,5, Ma€ HACTYIHUA BUIJISL:

B(t)= {l + exp [;/(t —1tys )B’l > (6)

ey — KOoeQillieHT NUPOMOPUIHHOCTI, MO KUIBKICHO
JIOPIBHIOE ~ DI3HULI  TPOTHAIl  (axTopiB,  sKi
MIEPEILKOPKAIOTh YKOMIUIEKTOBAHOCTI BIMCBK
npodeciifHo-crienianbHUM CKIIaZoM 1 (hakTopis, IO
CHPUSIIOTH [IbOMY MPOLIECY;

lp5 — gac (micaui abo pokm), IO BiATOBINAIOTH

MOMEHTY, KOJIM IIOKa3HHK  YKOMIUICKTOBAHOCTI
JIOCSITHE, 3TiHO 3 yMOBaMmH, TOJIOBMHH Bix HOro
MaKCHMAaJIbHOTO PiBHS.

3. 3milicHeHHs TPOTHO3yBaHHS 3MiH TOKa3HUKA
YKOMIUIEKTOBAHOCTI Ha IEPCIEKTUBHOMY IHTEpBai
yacy Ta  OTpPHMaHHSI  OMIHOK  TapameTpiB
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anpokcumyrouoi QyHkuii B (¢, ) 3a pesynbTatamu
CTIOCTEpPEkKEHb 3aKOHY 30iNbLICHHsS MOKa3HUKa B(f)
Ha PETPOCHEKTHBHOMY IHTEpBajl dacy, ToOTO 3a
JaHuMH, Ko ¢ =0...¢,,, k=1...m.

4. CxnagaHHsl CUCTEMH PIBHSHB JUIS OLIHIOBaHHS
napaMeTpiB HENiHIHHOTO MPOTHO3HOT'O TPEHY:

-1
By ={1+exp[yo(vi=vos)I} (7
By ={1+exp[Yo(vm—vos )/ (®)
5. Po3B’si3aHHs CUCTEMH PiBHSHB!
1 1
el ©)
Vo=
v,V
1 1
Inf ——1|-vIn| —-1
. n(Bl J ; [B J (10)
(Vo,s)o =

ln(1 - lj - ln(1 - 1]
Bl Bm

2
6. OTpuMaHHS OTIOPHUX 3HAYEHb (to,s)g i Yo ms

JIBOX 3Ha4YeHb (YHKINI, HaMpuWKIam, 3a BiJIOMHX,
CepenHb0  BimmaseHnx (Ha  PETPOCHEKTUBHOMY

iHTepBali 4acy), 3HaUCHb apryMEeHTy y =y, Ta V:V% :

(11)

vziln(g%fljfv1 ln[BmZIJ' (12)
ln(i - lj - ln[1 - IJ
B B%

7. 3HaXOMKEHHS OCepeTHEHUX 3HA4YE€Hb
napaMeTpiB MPOTHO3HOTO TPEHIY S HOTO OMOPHHUX

(vU,S )(zl =

3HaueHb (fys5 )y i v

1 1
n| ——-1|-In| —— -1
I P "(Bl ] "B,
Bl Bm 2
+
1 2 Vm =V v / -

yo =J0 Y0 _ " 727" ; (13)

0 2 2 ’

Vi Y e
Vi ln(l—l]—vl Zn[l—lJ 2 ZH(BI 1) vy n B,V !
Bl Bm 2
+
In i—1 —In L—1 1 1
B B, In| ——1|-In| ——-1

| 2 By BV

(Vo5 )0+ (Vo5 ) 2
(Vos)p = = (14)

2 2

i OIIIHKH TPOTHO3HUX rmapameTpiB 8. IloOymoBa TMPOTHO3HOTO TPEHAY MPOLECY
MIICTABIAIOTECS Yy BUpa3d (4) uisl OTpUMaHHSA  30iJBIIEHHS YKOMIDIEKTOBAHOCTI BIHCBK MPOTATOM
pe3ynpTyrouoi  (QyHKIIT  yKOMIUIGKTYBaHHS  HAa  4Yacy JJisl JOCSTHCHHS METH KOMIUICKTYBaHHS €

NepCIIEKTHBHOMY IHTEPBAJI 4acy.

napaMeTpaMHM NPOrHo3HOI QyHKIIT y BHAI:

B(v)={1+exp[vo(m ~vo5)1} . (15)
1 1
In| ——1|—In| —— -1
IR I ”(31 ] "B,
Bl Bm n 2
1.2 Vm ~V1 Vn/_v
0+Y0 2 1
e = = ; 16
A€ Yo > > (16)
v 1 1
1 1 p| ——1|-vIn| —-1
v, In| ——1 —vlln[—lJ 2 (B j ' B
" (Bl ] B ). : %
ln(;—lj—ln[;—lJ ln( 1 1) Wl
1 m n B/
B B
B (Vos b +(Vos 3 ! %
(Vo )y = = (17)
2 2
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9. Po3paxyHOK NOMMJIOK OIIHOK I1apaMeTpiB
(yHKIIT BU3HAYAIOTHCS 32 BUPA3aMH:
1,2 2,2 %
j— + j—
oy = (Yo =Y0)” +(Yo~Y0) : (18)

2

2
3a TaKuX YMOB rpadix 3aJIeXKHOCTI
YKOMIUIEKTOBAHOCTI BIiHChK B(V) Big dHacy v Mae
BUIJISLN, KU HaBEJICHO Ha PUCYHKY 1.

B(V)

_{((Vo.s)u _(Vﬂ.s)i))z +((Vﬂ.s)o _(Vo.s)é)z }% (19)
G(Vu.s) =

1.0

0,5

-V

Pucynoxk 1 — I'pagik 3aeXHOCTI yKOMIIIIEKTOBaHOCTI

Bilicbk B(V) Big yacy v

10. Busnauenss JOBIpYHX iHTEpBaNiB
MPOTHO3HOTO TPEHAY 301IbLICHHS PIBHS ITOKa3HUKA
YKOMIIJICKTOBAHOCT] BIMCBK Ta MoOyZ0Ba BEPXHBOI 1
HIDKHBOT MEXI1 MO>KITMBHX 3MiH piBHA
YKOMIIJIEKTOBAHOCT] BIHCBK.

11. lns BU3HAUCHHS MaHEBPY 0COOOBUM CKJIaIOM
JIOIJIEHO BU3HAYUTH PIBEHb IOPOTY JOCTaTHBHOL
BEJTHMYUHA HOPMOBAHOTO MTOKa3HUKA
YKOMIUIEKTOBAHOCTI 32 HACTYITHUM KPHUTEPIEM:

y pa3i moTpeOW, BUKOPUCTAHHS TEPMIHOBOTO
MaHEBpPy OCOOOBHM CKJIAJOM MK BiHCHKOBHMH
YaCTHHAMH JOIIJHHO 3MIHCHIOBATH B TEPMiH, IO
JIOPIBHIOE ¢ = {;;

B IHIOIOMY pa3i, JOUUIBHO HOro 3MaiCHIOBATH B
TEPMiH, IO JOPIBHIOE /= f3;

SIKIO ICHYE HEBU3HAYCHICTH B JOIIBHOCTI
MaHeBpy 0CO00BUM CKJIJOM IIiJl Yac KOMIUICKTYBaHHS
BIHCBK, MOTPIOHO YyXBalIOBaTH PIIIEHHS PO MaHEBP
0COOOBHUM CKJIQJIOM B TEPMiH 7= 2. ['padik BUBHAUCHHS
gacy  3IiHCHEHHS  MaHEBpy  MOOUTI3aiHHIMH
JIOJICHKAMHA pecypcamu MIXK O06’eTHAaHUMH
yrpynyBaHHAMH Bifickk (mami — OYB) HaBenmeHo Ha
puc. 2.
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Pucynok 2 — I'padik BU3HAUCHHS Yacy 3MiHCHEHHS MaHEBPY MOOLTi3aliiHUMHI
TMOJNCHKUMH pecypcamu Mixxk OYB

eTari 3MIHCHIOETBCS
(dbopMynrOBaHHS 3aadi  ONTUMAJBHOTO PO3IMOJILTY
JIOJCHKUX  pEeCypciB  sK  3ajada JWHAMIYHOIO
nporpamyBaHHs. J{Js BHpIIICHHS ONTHUMI3aIiTHOT
3aJa4i  HEeOOXIJOHO 3HAWTH TaKui ONTUMAaJbHHUIA
PO3MOIIN JHOICHKUX PECYpPCiB § = (815 85,000,8,)» 38

Ha YETBEPTOMY

SIKOTO YKOMIUIEKTOBaHICTh BiiCHKOBHX ()OpPMYyBaHb:
m
B(H(1),S(1)) = [ bi(AH;(1),A8;(1)),

i=1
bi AHl' t ’ASi t :M,
ne bi(AH;(t),AS;(t)) F(AHL(1)

(20)

Bi(AHi’ASi): max
0<AH; <AH

0<AS; <AS gy

AS.
ne  Si(AH;AS,) =Y

OIIHIOBAHHS
O(AH;)

{Di(AH;,AS; By (8;(AH;,AS; ), AH;, AS; )}

g(AS (1)) Ta f(AH (1)) — (GyHKIIT 3MiH CTUCOYHOT
Ta WTaTHOI YMcenbHOCTI Ha i-My  mepioai
KOMIUIEKTYBaHHS, 32 MM IEpioJiB KOMIUICKTYBaHHS
Oy/e MaKCUMAaJIbHOIO B(H(),S(t))= Bmax.

Asnroputm 3HAXOKECHHS ONITHMAJIbHOTO
PO3NOJIITY JIHOJCEKHX PECYPCIB S = (51,55,...,5,, )
TaKHii:

1. CxiagaeTbest OCHOBHE (DYHKITIOHAJIbHE PIBHSIHHS
Pivapna Bbennmana: - OLIIHIOBAHHS
YKOMIIJIEKTOBAHOCTI Ha I-My Iepio/ii KOMIUICKTYBaHHSI:

1)

YKOMIUIEKTOBAHOCTI Ha i-My TIepio/li KOMITJICKTYBaHHS.
2. 3anuCcyeThCsl CHCTEMa PIBHSIHb ISl YMOBHHX
MIPUPOCTIB YKOMIUICKTOBAHOCTI:
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By 1 (M, 1,881 )= max {bm-1(AH,,
0SAH; <AH
0<AS; <AS

Bm_z(AHm_z,Agm_z)= max

O<AH; <AH 0
0<AS; <AS

Bi(NH,AS )=
O<NH; <AH 0
0<AS; <AS,

ge B, (AH,,AS, )= max 8(ASy)
0<AH;SAH gy f(AHm)
0<AS;<AS,0x
YMOBHHUH ONTUMAIEHUN TIPHUPICT YKOMIIIEKTOBAHOCTI.
3. Po3paxoByroThCst ONTHMAITBHI 3HAYEHHS
PO3MOMITY JTIOACBKUX PECYPCiB Ha KOKHOMY Tepioji
KOMIUICKTYBaHHsI Ta (OPMYETbCS cTpaTeris (TuiaH)
ONTHMAJIEHOTO PO3MOAIIY JIIOJCBKUX PECYPCIB Mik
BIICPKOBUMHE (DOPMYBAHHSIMH, 32 SKOTO JIOCSTAETHCS

71’Agmfl)Bm(Sm(AHm)Agm)JAHm’Mm)}"

(b2 (A 2,08, 2 )By1(8,,-1(NH 1,081 ). AH 1,41 )}

(23)

max  {b1(NH1,AS1 )By (82 (AH,, AS> ),AH,AS> )}

ONTHMAIILHUI PO3MOMIN JIIOACBKUX PECypCiB  MikK

BiliCbKOBHMHY (DOPMYBaHHSIMU:

Sm-1 (AHm—lt Asm—l)' Sm-2 (AHm—Z' Asm—z)'
..,51(4H,48,); (24)

s; = s;(4H;_1,4S5;_1); S = (51,52, ) Sm)-
PesynbraT po3paxyHKy ONTUMAIBHOTO PO3MOILTY

JIOJICBKHUX PECYpPCiB MiXk BIHCEKOBUMH ()OPMYyBaHHIMHU

AS), ...AS! (OYB -1, 0YB -2, OYB - n) nokasaso

B TaOmmi 1.

Tabmuws 1
PesynbraTil po3paxyHKy ONTUMAaJIBHOTO PO3IOALTY JIOJICBKHX PECYPCiB MK BIICEKOBHMH (POpMYBaHHSIMHU

Oneparuse Yepra mobimizanii | Yepra moOinmizamii Yepra moOimizamii
yIPYIOBaHHS (k) () (k)

BifiCbK "

OVYB-1 AS| AS}] AS/"

OYB-2 AS) AS; AS)

OVYB-n AS} AS? AS™

[Toka3HMKOM e(EeKTUBHOCTI LLOrO METOLY €
LIbOBa (YHKIIS YKOMIUIEKTOBAHOCTI, a KpUTEpieM
ONTHMAJIBEHOTO PO3MOJIIY JIIOACBKUX PECYpCiB €
JIOCSITHEHHST MaKCUMyMY IIbOBOT  (YHKIT Ha
KIHIIEBOMY II€pioJli KOMIUICKTYBaHHS. 3a TaKUX YMOB,
3HaueHHS (QYHKIIIi YKOMIUIEKTOBAHOCTI TOBUHHO OyTH
e menme 0,95.

TakuM YMHOM, CYTHICTH 3a[POTIOHOBAHOTI'O METOY
nojsrae y TOMY, IO METOJ [O3BOJISIE 3HAWTH
ONTHMAJIBHUNA PO3MOALT JIIOJACEKUX PECYpCiB  MiX
BIHCHKOBUMH (hOPMYBaHHSIMH Ha OCHOBI JaHUX IOJO
KOMIUIEKTYBaHHS  BilicbkoBUX  (opmyBaHbp y
HoTepeIHIX Iepioax KOMIUIEKTYBaHHS Ta BHMOI' 10
YKOMIIIEKTOBAHOCTI iX y HacTymHi mepioad, 1o
3a0e3neunTh  JOCSATHEHHS  MakcuMajbHoi  iX
YKOMIUIEKTOBAHOCTI Ha KiHEIb BU3HAYCHOTO TEPMiHY
KOMITICKTYBaHHsI. MeTo/, Ha BiIMiHY BiJl iCHYIOUHX,
BpaxoBye TEeMIH MOOLTI3AIITHOrO  pPO3rOpTaHHS,
00CSITH HAaAXOKEHHS MOOUTI3AMIHHOTO JIOACEKAX
pecypciB Ta 6€3MOBOPOTHI 1 caHiTapHI BTpATH IiJ Yac
MoO61mizamii Ta 60H0BUX Tii

BucHOBKH i1 MePpCNEeKTUBH NMOAAJIbIIHNX

AOCJIIKEeHb

Po3pobrenwnii y cTaTTi METOI pO3IMOALTY JFOJACHKUAX
pecypciB Mk BiHChKOBUMH (OPMYBAHHSIMH, JIaB
3MOTYy 3pOOUTH HU3KY JIOTIUHUX IMiJICYMKiB.

Jns JIOCATHEHHS HoTpiObHOTO piBHS
YKOMIUICKTOBAHOCTI Yy BH3HAYCHI TEPMIHH MOXKE
3IIACHIOBATHCS MAaHEBp JIOJCHKAM MOOLTI3aI[iitHUM
pecypcoM Mix BilicbKOBUMH (pOpMYBaHHSIMH.

ManeBp ocoboBuMm ckiagom Mik OO0’eqHaHUMU
yrpyIyBaHHSAMH BIHCBK Yy pa3i morpedM IOLIBHO
3II/ICHIOBATH BiAMOBITHO 10 TUPEKTHBHUX JTOKYMEHTIB
I'enepanpHoro mrady 30polHUX CWI YKpaiHu.
Bomnouac, TepmiHm MaHeBpy (TIepepo3MOAiNY)
MOO1TI3aMIHHIX JIFOJICBKUX pecypciB MIX
O06’eqHAaHVMY YTPYITyBaHHIMH BiChK BH3HAYAIOTHCS
3aJIeXKHO BiJl TEMITIB IX KOMIUIEKTYBaHHs. J[J1s1 KO)KHOTO
O06’eqHaHOrO YrpymyBaHHS BIMCBHK pIilIEHHS IIOAO
MaHEBpy NpUIMaeTbcsi abo y MOMEHT uHacy {4
(popmyBaHHs pe3epBy MOOLTIZALINHUX JIFOJICHKUX
pecypciB Uil 3IIHCHEHHS MaHEBpY) a00 y MOMEHTY
yacy f; (BUKOPHCTaHHS pe3epBy MoOuUIi3aliiHOro
JIFOJICKKHX PECYPCIB).

Ilin wac mnanyBaHHsS omepaniii (OoioBUX iif)
MOTPIOHO 3MIWCHIOBATH TIOCTIHHMHA aHami3 XOAY
KoMIUIeKTyBaHHS OO0’ €IHAHUX YTrpyIyBaHb BIHCHK Ta
HaJaBaTH TMPOIO3UIlii KOMaHayBadaM (HadaJbHUKAM)

JUIL  yXBaJieHHS  pIIIEHHS  [IOJ0  MaHeBpYy
(mepepo3noiny) 0co0oBOTO CKIIamy MiK
006’ e THAaHIMH YIpyIyBaHHSIMHU BICBK TUTST

JIOCSTHEHHSI TIOPOTOBOTO PIiBHS YKOMIUICKTOBAHOCTI
0,9540,03.

BpaxoBytoun moTpeby B (axiBUAX KaJpOBHX
OpraHiB MiJl Yac MOCTAaBKA MOOUTI3alliHHUX JTFOJACEKHX
pecypciB HEOOXITHO: Y MUPHHHN Yac — MirOTOBUTH Ta
OPUITUCATH 10 BIANOBIIHUX KaJpOBUX OpraHiB
BiiCEKOBO300OB’SI3aHUX, SKi MAalOTh CIOPITHEHY
BiiCEKOBO-O0JIIKOBY CITEIiabHICTh, Y BOEHHHH 4ac —
mig yac MoOumizamii mpusBath TUX (GaxiBIB s
MPOBEJICHHS POOOTH IMIOA0 MPUHOMY MOOLTI3aIiHHIX
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JIOACKKUX  PEeCcypciB  Ta  pO3MOALTY IX  MiX
OO0’eqHaHMMU yrpyNyBaHHSIMHU BIHCBK 1 MOJAJBIIOTO
X KaJIpOBOTO CYNMPOBOXKCHHS Ta JEMOOLTI3aIlil.
3niificHIOBaTH  JOYKOMIUIEKTYBAaHHS  KaJpOBHX
OpTraHiB BiIIOBIJHO JI0 3aMHUCIY 3aCTOCYBaHHS BIHCBHK
(cun) 3 ypaxyBaHHSM HPOTHO3Y YKOMIUIEKTOBAHOCTI
OO0’eHaHUX YrpylyBaHb BIHCBK NPOTATOM TEPMiHY
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METHOD OF DISTRIBUTION OF HUMAN RESOURCES BETWEEN MILITARY FORMATIONS

Dumenko Mykola (Doctor of Military Sciences)

National Defense University of Ukraine, Kyiv, Ukraine

Only well-trained and well-equipped troops can successfully fight off armed aggression in modern warfare.
The paper focuses on developing a method of military personnel distribution between battle units in order to
prepare operational-tactical and operational-strategic substantiated proposals to commanders (chiefs) for
planning operations (combat operations) to make decisions on the maneuvers (redistribution) of military
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personnel between the battle groups. Dynamic programming method was used to optimize distribution of human
resources during m-periods of staffing, during which the staffing function in the last staffing period will be
maximal. Since staffing depends on a significant number of parameters that change over time, it is necessary to
analyze and forecast changes in staffing parameters for the optimal distribution of military personnel. To achieve
that, the method of forecasting parameters of the military units staffing is used, which is based on non-linear
extrapolation method. The idea of the method of military units staffing forecasting of the Armed Forces of Ukraine
is in using logistic-probabilistic model of the reference staffing trend that changes over time. The scientific novelty
is in the fact that the proposed method was developed for the first time, and the practical significance of the article
allows solving the tasks that the Armed Forces of Ukraine face on a daily basis, carrying out the optimal
distribution of military personnel between military units, taking into account mobilization deployment rate,
numbers and rate of mobilized personnel arrival, irreversible and sanitary losses during mobilization and military

operations.

Key words: dynamic programming method, multi-criteria optimization, staffing function, unified battle
groups, staffing of military units of the Armed Forces of Ukraine, optimal distribution of military personnel.

References
1. Venttspils, E. S. (1988). Operations Study: objectives,
principles, methodology. 2-nd ed. Moscow: Science, 84-107.
2. Shuliak, P. I. (2007). Model of military reserve status
taking into account retraining and qualitative qualification
indicators. Works acad. Kyiv: NAOU, 3(76), 8-17.
3. Shuliak, P.I., Rozumovskyi, O. A.,  Grishin, O. L.
(2007). Methodological approach to estimation of the
sufficiency of military reserves of human resources provided
the service is implemented in the reserve under the contract.
Collection of scientific papers. CRSI of the AF of Ukraine,
1(39), 13-19. 4. Forecasting the region’s ability to satisfy the
need for troops (forces) in human mobilization resources. The
Research work code is «Factor-M» / the Central Research
Institute of the Armed Forces of Ukraine, scientific adviser
Pavlovskyi O. V. Kyiv: 2020-2021, DR 020U000026d.
5. On approval of the structure of the military reserve of
human resources (with changes) [online], (2014). Resolution
of Cabinet of Ministers of Ukraine. Ne 607, 12 November.
Available at: <https://zakon.rada.gov.ua/laws/show/607-
2014-%D0%BF#Text> [Accessed 30 June 2023]. 6.On
approval of the Procedure for the organization and
maintenance of military records of conscripts and conscripts
and reservists [online], (2022). Resolution of Cabinet of
Ministers of Ukraine. Ne 1487, 30 December. Available at:
<https://zakon.rada.gov.ua/laws/show/1487-2022-
%D0%BF#Text> [Accessed 30 June 2023]. 7. About the
Unified State Register of conscripts, military servants and
reservists [online], (2017). Law of Ukraine, Ne 1951-VIII,
16 March. Available at:
<https://zakon.rada.gov.ua/laws/show/1951-19#Text>
[Accessed 30 June 2023]. 8. Substantiation of
recommendations on volumes of preparation and
accumulation of reserve of personnel of mobilization
resources for needs of the Armed Forces of Ukraine.
Development of recommendations on defining the needs of
the Armed Forces of Ukraine in the reserve offices for their
additional staffing for a special period and replenishment of
losses in military time: Report on the Research work code
«Resource-reserve» (interim), (2010). DR Ne 0101U000998.
Kyiv: Central Research Institute of the Armed Forces of
Ukraine; scientific adviser. Rozumovskyi O. O.
9. Substantiation of recommendations on formation of
operational reserve of the first stage of the Armed Forces of
Ukraine: Report on the NDU of the code «postulate-R»,
(2018). Kyiv: The Central Scientific Research Institute of the
Armed Forces of Ukraine; of scientific adviser
Pavlovskyi O. V., 60. 10. On approval of the Procedure for
maintaining the Unified State Register of conscripts, military
servants and reservists [online], (2022). Order of the Ministry
of Defence of Ukraine Ne 94, 28 March. Available at:
<https://zakon.rada.gov.ua/laws/show/z0378-22#Text>
[Accessed 30 June 2023]. 11. On approval of the List of
cases in which citizens of Ukraine are removed from the

military register of conscripts [online], (2017). Order of the
Ministry of Defence of Ukraine. Ne 684, 20 December.
Available at: <https://zakon.rada.gov.ua/laws/show/z0073-
18#Text> [Accessed 30 June 2023]. 12. On approval of the
Methodology for determining military losses caused to
Ukraine as a result of the armed aggression of the Russian
Federation [online], (2022). Order of the Ministry of Defence
of Ukraine. Ne277, 14 September. Available at:
<https://zakon.rada.gov.ua/laws/show/z1471-22#Text>
[Accessed 30 June 2023]. 13.Regarding the new
classification and accounting of losses of the Armed Forces
of Ukraine: methodological manual, (2019). Approved by the
Head of the Chief of General Staff - Commander in Chief of
the Armed Forces of Ukraine, 21 October. 14. On approval
of amendments to the Regulation on military medical
examination in the Armed Forces of Ukraine [online], (2021).
Order of the Ministry of Defence of Ukraine. Ne 70,
18 March. Available at:
<https://zakon.rada.gov.ua/laws/show/z0431-21#Text>
[Accessed 30 June 2023]. 15. Sang, M. Lee,
Laurence, J. Moore, Taylor, Bernard W. III. (1981).
Management science: USA, Allyn and Bacon, Inc.. 910.
16. Manual for automatic control theory (1987) / edited by
A. A. Krasovskyi. Moscow: Science, Main editor of physical
and mathematical literature, 712. 17. Sigorskyi, V. P. (1977).
Mathematical apparatus of the engineer. Kyiv: Engineering,
765. 18. Rumchev, V. G., Konin, A. L. (1984) HR
subsystems of ACS: mathematical models | edited by
I. A. Ushakova. Moscow: Radio and communication, 248.
19. Feller, V. (1984). Introduction to probability theory and
its applications: translation from English in 2 books.
Moscow: Mir,. T. 1., 69-72, 386-458. 20.Korn, G.,
Korn, T. A. (1984). Guide to maths for scientists and
engineers. Moscow: Science, 831. 21.Ketkov, Yu. L.,
Ketkov, A. Yu., Shultz, M. M. (2004). MATLAB 6.x:
programming numerical methods. St. Petersburg: BHV. 672.
22. Yurkov, B. N. (1990). Operations Study: Manual.
Moscow: VIA, 205. 23. Beshelev, C. D. Gurvich, F. G.
(1974). Mathematical and statistical methods of expert
assessments. Moscow: Statistics, 160. 24. Suharev, A. G.,
Timokhov, A. V., Fedotov, V. V. (1986). Course of
optimization methods. Moscow: Science, 328.
25. Karmanov, V. (1973). Mathematical programming.
Moscow: Science, 241. 26. Alekseev, E. R.,
Chesnokova, O. V. (2006). MATLAB 7: self-taught.
Moscow: NT Press, 464. 27.Glushkov, V. M. (1986).
Cybernetics. Questions of theory and practice. (Science.
World view. Life) / V. M. Glushkov. Moskva: Science, 488.
28. Kirichenko, 1. O., Raskin, L. G. (2005). Mathematical
bases of theory of fire duels: monograph. Kharkiv: Military
Institute of internal forces of Ministry of Internal Affairs of
Ukraine, 292.

18 ISSN'2311-7249 (Print) / ISSN 2410-7336 (Onine)

CymacHi ighopmauiiini mexrorozii'y cghepi beanexy ma oboporu Ne 2 (47)/2023




