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METOAAYHI HIAXOAHU 10 ONIHKH EQEKTUBHOCTI YIIPABJIIHHA
SMIINAHUMMU YT'PYIIOBAHHAMMI IIIJIOTOBAHOI I BE3IIIJIOTHOI ABIALIII

B cmammi 3anpononosano memoouuni nioxoou 00 OYIHKU edeKmueHOCmi YAPAGNIHHS 3MIUAHUMU aBLAYIIHUMU
VePYNOBAHHAMU NINIOMO8aHOT i Oe3ninommuoi asiayii, AKi GKIOYAIOMb MeMOoOU OYIHKU SHYMPIWHIX 61acmugocmell cucmemu
VIPAGNIHHA YePYNOBAHHAM I Memoou OYIHKU peaxyii 306HIUHbO2O cepedosuwa Ha YNPAGIiHCbKI 6nausu 8 Xo0i peanizayii
VepYROBAHHAM €8020 00106020 nomenyiany. Busnaueno xpumepii egexmunocmi GHYMpIWHIX eiacmuocmeli cucmemu
VIPABIIHHA YePYNOBAHHAM, 30KpeMa makKi, AK ONepamueHicms NPUUHAMMS YIPAGIIHCOKUX pilleHb i ix Axicmb. 3anponoHoearo
Memoo po3paxyHKy NOKA3HUKA ONePaAmUSHOCHI K UMOGIPHICIb MO20, WO YaC NPULHAMMSA DilueHHs He OyOe nepesuiyysami 4ac
susHauenull 6 60106oMy Haxasi (Oupexmusi). Joseoeno me, wjo AKicmb YRPAsiHHA - Ye KOMNIEKCHA Kame2opis, 6U3HA4eHi OCHOBHI
axmopu, AKi 6NIUEAIOMb HA AKICMb YAPAGIIHCOKUX PIULEHb, 3ANPONOHOBAHO Memoou ix (popmanizayii i po3paxyHKy.

Kniouoei croea: 6otiosuii nomenyian, empamu 60108020 NoOmeHYiany, epexmugHicms YRPAeLiHHa, 3Miulane agiayiine
VepYNOBaHHA, Kpumepii e@exmueHocmi YnpaeiiHHs, ONepamusHiCmb YAPABLIHHA, NOYAMKOSUU YNPAGLIHCLKUL NOMEHYIa,
cucmema YnpaeniHHA, AKICMb YNpasiiHHA.
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METHODOLOGICAL APPROACHES TO ASSESSING THE EFFICIENCY OF MANNED AND
UNMANNED AVIATION MIXED GROUPS MANAGEMENT

A mixed aviation group of manned and unmanned aircraft is a complex organizational and technical system with heterogeneous elements,
the properties of which have significant dynamics of changes, in accordance with the conditions of its functioning, which exist or are predicted. The
heterogeneity of the elements of such a system in terms of their functional capabilities and the transience of the environment for the implementation of
these capabilities cause certain difficulties in managing the system. At the same time, under the conditions of technical parity of competing (opposing)
systems, it is the managerial aspects of organizing the functioning of these systems that can provide advantages over one another.

The main task that the management system must solve during the preparation for combat operations of a heterogeneous military
formation, in particular a mixed aviation group, is to ensure the purposefil work of all components of the system, in accordance with the intended
goals, which determines the priority of applying the traditional concept of military management, namely the concept of centralized management.
But in the course of group management directly during the performance of a combat mission, the concept of situational management takes priority,
especially under the conditions of management during a massive air strike, when the situation often changes, and in some cases even becomes a
crisis state. The feasibility of using a particular management model can be determined by assessing its effectiveness.

That is why the paper presents the proposes methodological approaches to assessing the effectiveness of management of mixed aviation
groups of manned and unmanned aircraft, which include methods for assessing the internal properties of the group management system and
methods for assessing the reaction of the external environment to management influences during the implementation of the group's combat potential.
Criteria for the effectiveness of the internal properties of the group management system are determined, namely, such as the efficiency of making
management decisions and their quality. A method for calculating the efficiency indicator is proposed as the probability that the decision-making
time will not exceed the time specified in the combat order (directive). The fact that the quality of management is a complex category is proven.
The main factors that affect the quality of management decisions are identified, methods for their formalization and calculation are proposed.
Approaches to calculating integral indicators of the quality and efficiency of the internal properties of the group management system are defined.

As a criterion for the effectiveness of external management influence, the result of the implementation of the group's combat potential
during the execution of tasks according to the plans of the operation (combat actions) of troops (forces) is proposed. The indicator of the
effectiveness of management influence is proposed to be defined as the ratio of the lost combat potential of the group during the operation (period
of combat actions) to the initial management potential, as a component of the general combat potential of the group. A model of the process of
assessing the effectiveness of management of a mixed aviation group of manned and unmanned aviation is presented and substantiated.

Keywords: combat potential, losses of combat potential, management effectivenessmixed aviation group, management effectiveness
criteria, management efficiency, initial management potential, environments for the implementation of combat potential, management system,
management quality.
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IMocTanoBka npodJaemMu

3minraHe asianiiiHe yrpynoBanHs (nanmi 3AY) minotoBaHoi 1 Oe3mioTHOI aBiamii — e CKiagHa
OpraHi3alifHO-TEXHIYHA CHCTEMa, 3 PI3HOPIIHUMH €JIEeMEHTaMH, BJIACTHBOCTI SIKOi MAIOTh 3HAYHY AMHAMIKY 3MiH,
BIAMOBITHO 10 YMOB ii (hyHKIIOHYBaHHS, SIKi ICHYIOTh YM ITPOTHO3YIOTHCS. PI3HOPIAHICTE €NeMeHTIB Takoi cHCTeMH
3a iX (YHKIIOHAIBHUMH CIPOMOMKHOCTSIMHM Ta IIBUAKOIUIMHHICTH CEpPEeIOBHUINA peaizallii IHUX CIPOMOKHOCTEH
BUKJIMKAIOTh TEBHI CKJIQJHOCTI IIOJO YNpPaBIiHHS CHCTEMOI0. B Toll ke uac, 3a yMOB TEXHIYHOTO HapHUTETy
KOHKYPYIOUHX (TIPOTHIIIOYMX) CHCTEM, CaMe YNPAaBJIHCHKI acleKTH opraHizamil (yHKIIOHYBaHHS IIMX CHUCTEMH
MOXYTh 3a0e3medyBaTy repeBaru ofHiei Hay iHmor. OCHOBHHM 3aBIaHHSIM, SIKE€ MOBHHHA BHUPINIYBAaTH CHCTEMa
VOpaBIiHHSA B XOJi MIATOTOBKU 10 OOHOBMX Hilf pi3HOPiAHOTO BifiCEKOBOTO (hOpMYyBaHHS, 30KpeMa 3MiIIaHOTO
aBiaIliifHOTO YrpymoBaHHS, € 3a0e3ledeHHs MIeCIPIMOBAHOI pPOOOTH yCiX CKJIAIOBHX CHCTEMH BiIIOBITHO IO
HaMiUeHHX IMiJIeH, 0 BU3HAYA€E MPIOPUTETHICTh 3aCTOCYBAHHS TPAAWIIIHHOI KOHIENIIii BiHCFKOBOTO YIIPABIiHHS —
KOHIICTIIIi] IIEHTPaTi30BaHOTO YIPaBIiHHA. AJle B XO/i YIIPaBIiHHS yTPYNOBaHHIM Oe3MOCepeHbO MPH BUKOHAHHI
OoifoBOro 3aBiaHHs, OCOOJIMBO, NPH YIPaBIiHHI B XOAI MacoBaHOI'O aBialliiHOTO yJapy, KOJHM CUTYyalis 4acTo
3MIHIOETBCS, @ B JISSIKMX BUIIaIKaX HaBiTh HA0yBa€ KPU30BOTO CTaHy, IPIOPUTETIB HaOyBa€e KOHILEMIISI CUTYaliHHOTO
ynpaBiiHHsA. JoUUIBHICTE 3acTOCYBaHHs Ti€l YW IHIIOI MOJEN YNpaBiiHHA Oy/b-SKOI0 OPraHi3alli€l0 MOXIIHBO
BU3HAYMTH uepe3 OWiHKy 11 edexTuBHOCTI. BigomMo minuil psn MeToaiB OWIHKM €(QEeKTUBHOCTI YNpaBIiHHS
OpraHi3aIli€ro, B pO3pO0KY 1 BIOCKOHAICHHS SIKUX 3HAYHUI BKJIAJ] BHECIIH 1 BITYU3HSHI BUeHi, Taki sk S. Jloramaiino,
A. Jlanantok, I'. Kommibok, ane AociikeHb 100 BU3HAYCHHS 1 OOIPYHTYBaHHS METOMIB OLIHKH €(DEeKTHBHOCTI
YIpaBIiHHA IIPOIECaMU IATOTOBKM 1 BUKOHAHHS 3aBIaHb BIHCHKOBHUMH (POpPMYBaHHSAMH, 30KpeMa 3MilIaHIMHU
aBiaIliifHIMU yTrpyNoBaHHIM, Ha CbOTOIHIIIHIH AeHb Opakye. ToMy icHye mpobiiema BUOOPY 1 3aCTOCYBaHHIO METO/IB
OIHKH e()eKTUBHOCTI yIPABIIiHHS 3MIMIaHUMH aBiallifHIM YTPYTIOBaHHSM ITiJIOTOBAaHOI 1 Oe3misioTHOT aBiamii, mo i
BU3HAYA€ aKTyaJIbHICTh HAYKOBOI CTATTI.

AHaJii3 0CTaHHIX JxKepeJ

B mocmimxenHsx [l] BU3HAYaeThCs, IO YHPABIIHCBKI MPOLECH HEMOMJIMBO IOBHICTIO JIOBECTH [0
KIJIbKICHOTO OMHCY. ICHYIOTH Cy0’€KTHBHI acrleKTH OLIHKU e()eKTHBHOCTI yIpaBIiHHSA, SKi HOJSATAlOTh B TOMY, LIO
NepcoHas opraizauii 4u ii KepiBHHH CKJIajJ CaMOCTIHHO OIIHIOIOTH CBOIO POOOTY YU pOOOTY MiJUIeruX , KOJIH B
KOKHOTO € CBO€ 0adeHHsI e(h)eKTHBHOCTI AisUIbHOCTI. B TOil ke uac, BinomMuil 00’€KTUBHUM acneKT e()eKTHBHOCTI
YIpaBJiHHS, SKAH aKyMyJIOETHCS B TMEBHUX MOKa3HUKAX, L0 MOXJIMBO KiJbKICHO BUMIPSATH, MOPIBHATH iX 3
nonepenHiMu ab0 €TaJOHHMMH 3HAYEHHSMHU 1 BU3HAYMTHCS 3 €(EKTHBHICTIO YNpPAaBIiHHS OpraHizali€lo 4u
e(peKTUBHICTIO POOOTH KOHKPETHOTO MEHeIpkepa. Bimomi nekinbka MimxoniB JOOLIHKH €(peKTUBHOCTI yNpaBiiHHI
oprasizari€ro. SKIo BU3HAYATH 3HAYAMICTh TAKHX IIAXOJIB 32 YUCIIOM NPUXWIBHUKIB, AKi IEKIApYIOTh IepeBary
TOTO YU IHIIOTO MiAXOXTy, TO TEPIIUM € MiOXiJ, SKHA BH3HA4Ya€, IO BIANOBINs Ha NMHTAaHHA e()EeKTHBHE UM HE
e(eKTUBHE yNPAaBIiHHSA JEKNUTh B IUIONIMHI OLIHKY CTYIICHIO JTOCATHEHHS MOCTABICHUX Iineil.. [pyruii, 3a uynciom
NPUXWIBHAKIB, € MiOXid, SKuid 0a3yeThcs Ha TBEPKCHHI, MIO YIPABIiHHI OpraHi3amicloe eeKTUBHHUM, SKIIO
(yHKIIOHYBaHHS OpraHi3allii IOKa3ye 3pOCTaHHSI OCHOBHHX IIOKa3HUKIB 11 MisUTBHOCTI: MpPHUOYTKOBICTH
IHBECTHUIIIHHUX BKJIaJICHb, TiABUIICHHS MPOYKTUBHOCTI, 3pOCTaHHS TOBApOOOOPOTY TOIIO [2].

Tperiii miaxin, skuif, Ha CbOTO/HI, BUKOPHCTOBYEThCS, B TIOPIBHSIHHI 3 JIBOMa MEPIIMMH, 3HAYHO pijle, €
MiAXIA, SKUE AeKiapye, 110 HAalpsMamMH  BH3HAYCHHS C(QEKTUBHOCTIYIPABIIHHSA € OIliHKA CIIiBBIIHOIICHHS
OTPHUMAHOTO PEe3yJIbTaTy 3 BUTpaTaMu (pecypcaMu) AisIbHOCTI mianpuemcTBa. IIpo Te, He 3BaXkarouu Ha Pi3HULIO
MiAXO/IB /10 OI[IHKH €()eKTUBHOCTI yIIPaBIIiHHsI, OLIBINICTh JOCTITHUKIB Ii€] IPOOIEMHU MOAUIIIOTH IYMKY IPO T€, 110
OCHOBHa Ipo0JiemMa OIiHKU epEeKTUBHOCTI YIIPaBIiHHS CKJIaJHUMH OpraHi3aliiHUMU 1 OpraHizalliifiHO — TEeXHIYHUMHU
CHCTEMaMH TIOJISITAEY CKIIJHOCTI 3aX0/KEHHS IHTETPaIbHOTO MOKa3HUKA €(DEKTHBHOCTI B CUTYaIlil BEIMKOTKIIBKOCTI
YaCTKOBHUX IOKA3HUKIB, SIKi OXOILTIOIOTH Pi3Hi aCTIEKTH YIPABIiHHS MisIbHICTIO cucTeMd. [3]. Jocmiqauku nmpobieMu
OIIHKH e()eKTUBHOCTI YIIPaBIiHHS OpraHi3allissMi BU3HAYAalOTh 3aXO0/IH 1 TIOCHIJOBHICTh IX BUKOHAHHS, K aJITOPUTM
BUKOHAHHS TaKuX Mid, a came: (GOPMYIIOBAaHHS 3aBIAaHHS, BU3HAUCHHS IUICH OIIHKM e(pEKTHBHOCTI YIPaBIiHHS,
BUOIp €JIEMEHTIB OIiHKH, BUXOIYH 13 CTPYKTYPHO-(QDYHKIIIOHATFHOTO MPOoQLITI0 OpraHi3allii; BU3HAYCHHS KPUTEPIiB
OIIiHKH, OI[IHOYHHX IMOKA3HUKIB (IKICHUX YM KUTbKICHUX), METOIB BHU3HAYCHHS 1X 3HAUCHB;IPUBEICHHS IOKa3HUKIB
JI0 €IMHOTO BHUMIPY, IS PO3PaxyHKy IHTErPaJIbHOTO IMOKA3HUKA OI[HKH e()EKTUBHOCTI; aHaji3 OTPUMAaHOIO
pe3yJbTaty, OliHKa BIUIMBY KOXHOTO €JIeMEHTY Ha e()eKTHBHICTh YIPaBIiHHA; PO3POOKa MMPOEKTY YNPABIiHCHKOTO
pimenns [4]. B poboTtax [5, 6] HaBOIUTHCS, IO BUKOPUCTaHHS B OLIHII iIHTETPaJIbHOTO MOKa3HUKA CTAaBUTH IPOOIeMy
BHOOpY Merony ouiHroBaHHA. Ilix MeTomamu omiHIOBaHHS €(PEKTUBHOCTI YIPaBIiHHA AISUIBHICTIO CIIiJ] PO3YMITH
CHoco0M KINBKICHOTO Ta SKICHOTO BUMIpY piBHSI €(EeKTHBHOCTI YNpPaBIiHHSA TiSUIBHICTIO mimmpuemctsa. Jlns
OLIIHIOBAaHHS €()EKTUBHOCTI YIpaBIIiHHS Oy/Ib — SIKOIO OpraHi3alli€l0 BUKOPUCTOBYIOTHCS PI3HOMAHITHI METO/IHU, Cepe]
SKAX HaHOLIbLI MOIIMPEHWMH €: METOAW MOPIBHSHHS, METOJ yrpylyBaHb, METOAM MaTeMaTW4HOI CTaTHUCTHKH,
MaTpUYHUI METOJI, METO/ (haKTOPHOTO aHAJi3y,paHrOBUI METO/I, PEHTHHIOBUI METO]I, METO/IM €KCIIEPTHUX OIIHOK.

[TpoBenenuii aHami3 BiIOMUX JOCTIKEHb JO3BOJISIE BU3HAYUTHUCS 3 METOANYHUMH ITiIX0/IaMH 10 OLIHKH
e(eKTUBHOCTI YIIPaBIIiHHS SK YIOPSIKOBAHOTO IPOILeCcy, BAOOPOM METO/TY KiJIbKiICHOT UM SIKICHOT OIIIHKH, 3BE/ICHHSAM
pe3ysbTaT B IHTErpalNbHUM MOKAa3HUK, 0 MOXKJIMBO 3aCTOCYBATH /IS OLIHKH €(pEeKTUBHOCTI YIPaBIiHHS MTpOLlecaMu
MiJITOTOBKY 1 BeIEHHsI OOMOBUX il BIHCHKOBUMHU (hOPMYBaHHSIMHU.

MeTto0 po6OTH €: BH3HAYEHHS 1 OOIPYHTYBaHHA METOOMYHHUX MiAXOMIB IO OIIHKH e(eKTHBHOCTI
YIOPaBITiHHS OPOIeCaMH IiATOTOBKH i BeJICHHS OOMOBHX il 3MIIaHUMH aBialliiHUMH YTPYTIOBAaHHAMH I1JIOTOBAHO1
1 Oe3miIoTHOT aBiamii.
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BukJjax ocHOBHOT0 MaTepiaity

3MilraHe aBialiifiHe YrpynoBaHHS IIOTOBaHOI 1 OE3MUJIOTHOI aBialii € CKJIaJHOI0 0araToLilbOBOIO
CHCTEMOIO, SIKa MOENHYE, PI3HI 3a eKCIUTyaTaliiHUMHU XapakTepUCTHKaMH 1 (yHKUiOHATLHUMHU (OO0HOBHMHU
MOXIIMBOCTSIMH), €JIEMEHTH, 1, III0 NPU3HAUCHA, SIK JUI HApOILIYBaHHS PO3BiAyBaJFHOIO Ta BOTHEBOI'O IOTEHIATY
BilicbK (cumi) B omeparisix (00HOBHX IisiX), TaK 1 IPUKPUTTS BIMCHK 1 00’€KTIB BiJ y/lapiB 3 MOBITPS, SK BaKINBa
CKJIaJIoBa CHCTEMHU IPOTHUHOBITPSHOT 000poHH. OCOONMBICTIO Takoi CHCTEMH € Te, II0 BOHA (DOPMYETHCS s
KOHKpETHOI omnepauii (mepioay OoloBux aiil) i. BiAMoBigHO, MoTpeOye eQeKTHBHOrO YIpaBIiHHS IiJrOTOBKOIO i
3aCTOCYBaHHSM CHJI 1 3ac00iB, Tak SKpiBeHb peaiizallii 00HOBHX MOMIJIMBOCTEH yTpyMOBaHHS, B 3HAYHIN Mipi,
3aJICKUTD BiJl ePeKTUBHOTO ypaBiHHA. ToOTO, OCTAE 3aBIaHHS BU3HAYUTH i OOTPYHTYBATH METOIUYHI ITiAXOIH 10
OITiHKY e(DeKTUBHOCTI 3MIITIAHUM aBialliiHUM YTpyHOBAaHHSM IIOTOBAHOI 1 O€3MiJIOTHOT aBiamii. BpaxoByrouwn Ta, 1110
OCHOBHOIO (DOPMYIO 3aCTOCYBaHHS TaKOTO YIPYINOBAaHHSA B omepallisx (00HoBHX misfiX) BIHCHK (CHII) € MacoBaHi
aBiamiiHi yaapu, 00’ €KTOM JOCTIDKSHHS € caMme TPOoIeC OpraHizamii yrnpaBIiHHS 3MIMIaHUM YTPYIMOBaHHAM IPH
MIATOTOBIII | HAHECEHHI MacOBaHOTO aBiallifHOTO YAapy, a IPEAMETOM JIOCTIPKEHHS — epEKTUBHICTD YIPaBIiHH. SIK
3a3HayaJIoCh BHINE, B OULIBIIOCTI BHNAJKIB, Ml €()EKTHBHICTIO YNpaBJIiHHSA OyAb — SKOIO CHCTEMOIO, 30KpeMa
3MIlIaHUM aBiallifHUM yTPYyIOBaHHSIM PO3YMIIOTh 3AaTHICTH 3a0E3MEYNTH JOCSITHEHHS IOCTAaBJICHUX IJied B
CHUTYyallil, 10 CKJIaJacs Y1 NPOTHO3YEThHCS, 10 PEATI3YETHCS Cy0 €KTOM YIPABIIiHHS 3aBSIKK HOTO BIUIMBY Ha 00’ €KT
ynpaiiaHs. Cy4acHi METOAM OI[HKU €()eKTUBHOCTI yIPaBIiHHS CUCTEMaMH 0a3yl0ThCs HA NPUHLUIT CHCTEMHOTO
HiIXo/y, SIKMI BUMarae, o0 BU3HAYEHHI KpUTEPii 1 MOKa3HUKHU e(heKTUBHOCTI YIPaBIIiHHS JTO3BOJISUIN OL[IHIOBATH SIK
BHYTPIIITHI BIACTUBOCTI CHCTEMH YTIPABIiHHS, TKa CTBOPIOETHCS JUIS TIEBHOI CUTYAIlii, Tak 1 BUCBITIIOBATH ii peaKIiio
Ha BIUTMB (PaKTOPIB 30BHINTHLOTO CEPEIOBUIINA, AC PEATi3yIOThCS Pe3yIbTaTH (YHKI[IOHYBAHHS CUCTEMH.

Cepen (akTopiB, sKi MOKYTh BIUIMBATH Ha €(EKTHBHICTH YNPaBIiHHS, B SKOCTI KPUTEPiiB BHYTPILITHIX
BJIACTUBOCTEH CUCTEMH, B OLTBIIOCTI BHITAKiB, BU3HAYAIOTH ONICPATUBHICTE 1 SIKICTh YIIPaBIiHHS.

OnepaTHBHICTD YIPaBIiHHS BiHCHKOBHMH (POPMYBAaHHSIMH —II¢ 3JIATHICTh OpPTaHiB YIPABIiHHSA MPUAHATH
OOIPYHTOBaHe pPIIICHHS 1 JOBECTHM IOro N0 MiUIErMX y BH3HAYCHHH NEBHHMMH HOPMATHBAMH YH CTapIIUM
HavaJIbHUKOM 4ac (3a1anuii yac T,). SIKio npuBecTH onepaTuBHICTH YIPABIiHHS 0 KUIBKICHOTO MOKa3HUKA, TO IE
Oyne 4ac, SKMH BUTpAa4aeThCs OpraHaMH YIIPaBIiHHs, CTBOPEHOI Ha omepauito (mepion 0oifoBHX ail) cucteMu
YIpaBJIiHHS 3MiLIaHUM aBialliiHUM YrpyIOBaHHSAM, HA BUKOHAHHS CBOIX yNpaBliHCHKUX (YHKIIH 3a 1aHOT cuTyarii
(Toy). YipaBmiHHS MOXIIHBO BBaXKaTH ONEPATHUBHUM, SIKIIO iICHYE yMOBa:

T, <T, (1)

oy —

OCHOBHUMH CKJIaJOBUMHU 4Yacy Toy, SIK TMOKa3HMKa OINEPAaTUBHOCTI YNPABIIHHSA, € Yac HAJXOIKCHHS
(noOyBanus) HeoOxinHoi iHdopmaii (T;), yac ananizy inpopmanii (Tai), 4ac Ha MPUHHATTA PilLICHHS 1 JOBEIEHHS HOTO
o migernux (Tqp), 10 MpuTaMaHHI TOMY YM IHIIOMY piBHIO ympaBiiHHS cucteMmoro. Tooto, uac (Toy)MOXKIMBO
3HAWTHU 32 BUPA30OM:

Toy:TiJrTaiJrTnp (2)

Buxopsuu 3 Toro, o ckiajiosi Bupasis (1, 2) HocATh HMOBIpHICHUIT XapakTep, TOMY AOCTOBIPHO HEBIJIOMO,
SIKMA 9ac BHU3HAYUTH CTAPIIUI HAaYaNbHUK, SIK OYIYTh MPOXOIWTH MPOIECH OTPHMaHHS HeoOXiqHol iH(opmarii i ii
aHali3y, M0 HeoOXiTHO I MPUAHATTS PIICHHS, SKUI PiBEHB MTiATOTOBKU MAIOTh OPTaHH YIIPaBIiHHI, cpopMOBaHOT
Ha omepamito (mepion 00HOBUX miif) CHCTEMH YIPABITiHHA 3MIIIAaHUM aBiallifHUM YTPYIIOBaHHSIM, OIIEPATUBHICTH
YIOPaBIiHHS OLIHIOIOTH MIOKa3HUKOM WMOBIPHOCTI TOTO, IIO HEOOXiMHUI UK yIpaBIiHHSA Oyae BUKOHAHO 3a 4ac,
SKU MeHImmi 3a 3amanuii (Po). BimmoBimHO mo posmomimy Jlammaca NBOX He3aleKHHX BEIHYHMH HMOBIPHICTB,
HMOBIpHICTh HAOYTTS HUMH BU3HAUYCHOT'O CTaHY BU3HAYAETHCS 38 BUPA30OM:

Tg—mroy]
)

Py=P(T,, <T)=d" - [ 3)

ne @ — ¢ynkuis Jlammaca; mT,, — MaTeMaTHYHe OYiKyBaHHS 4acy BMKOHAHHSA OPraHaMH YHpPaBJiHHS
(yHKIiH M010 NPUAHATTA PilEHHs; Oy, Toy — CEPENHBOKBAIPATHYHE BiAXUJIEHHS TIOTPIOHOTO Yacy isk IPUAHATTS
YIPaBIiHCEKOTO PillICHHS.

[IpakThka ynpaBiiHHS CKJIAQJAHUMM JUHAMIYHHUMH OpraHi3allifHO-TEXHIYHUMH CHCTEMaMHM IIOKa3ye, IO
MMOKAa3HHUK OIEPAaTUBHOCTI YIPaBIiHHA — I[I¢ WMOBIPHICTH TOTO, M0 Yac TNPHHHATTS YIPABIIHCHKOTO PIIICHHS
3a7I0BOJIbHSIE HEpiBHICTH (1) 1 BBa)KA€ThCS BUCOKUM (32 I'SITHOAJIBHOIO CUCTEMOIO 5 0aiiB), SIKIIO HOTO 3HAYECHHS
ckinaznae 0,95 (HopMaTUBHUI OKa3HUK) 1 Oinblie.

BaxnBoio BHYTpILIHBOIO BIIACTHUBICTIO, 1[0 BIUIMBA€E HA €(EKTUBHICTb YNPABIIHHS € SIKICTh YIpaBJIiHHS.
SIKIIO alanTyBaTH KJIACHYHE BU3HAYEHHS SIKOCTI OyIb-SIKOTO TOBAPY YH MPOIIECY, 5K CYKYIHICTh BIACTUBOCTEH, 110
3aI0BOJIGHAIOTh MOTPEOM CHOXHMBa4da IIHOTO TOBAPY UM TMPOIECY, TO SKICTh YHpPaBIiHHA IIJTOTOBKOIO i
3aCTOCYBAaHHSM 3MIIIAHUX aBiallifHUX YIpyNoOBaHb — I€ 3JaTHICTh CHCTEMH YIPABIIiHHA HaJaTH Takiil CKIagHiN
CHCTEMi BJIACTUBOCTEH, IO JO3BOJIATH iH JOCATHYTH BHU3HAYCHHX Iliiel (pe3ysbTaTiB) y 3aJaHUi Yac 3a YMOB
parmioHaTsHOTO BUKOpHCTaHHS pecypciB [7-10]. Kateropis gxocTi mpu ympaBiiHHS BifiCBKaMH ITI€BHUM YHHOM
CHHTE3YETHCS 3 ONEPATHBHICTIO YIIPABIIHHA, ajie IJIKOM IMOBIpHI CHTYyaIlil, KOJIM ONEepaTHBHO NPHUIHATE PIIIEHHS
MOXe He 3a0e3neyuTH HaOyTTs BIHCHKOBMM ()OPMYBAaHHSIM TaKMX BIIACTHBOCTEH SIK pallioHaJIbHE BUKOPHCTaHHS
pecypcy, BUOip MpiOpUTETHUX 00’ €KTIB ypasKeHHS, ONTUMAIbGHUNA BapiaHT ONEpaTHBHOI NOOYNIOBH YIPYNOBaHHS B
X0/l BUKOHaHHsI 0010BOTO 3aB/IaHHs TOLI0. ToMy KaTeropii onepaTuBHOCTI i IKOCTI OLIIHIOIOTH OKPEMO, a MO€THAHHS
LUX OLIHOK B IiHTErpajbHUIl TMOKa3HUK BHKOHYETHCS IUIIXOM HaJaHHS KOXKHIM Kareropii BaroBoi 4acTKH B
3aJeKHOCTI Bij curyarii. Cyma TaKuX 4aCcTOK ITOBHHHA JTOPIBHIOBATH OJMHUILL.

omToy
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Haii6inpm ckiagHIM MUTAHHSAM TOEHAHHS OTPUMaHUX 3HAYeHb ITUX KaTeTopil B iHTErpabHUN MOKa3HUK
€ BU3HAYEHHS CIUIBLHOT OZMHULI BUMIpY. SIK mpaBuiIo, 1ie BUMIp NOKa3HUKIB B Oayax Bix 5 OaniB 10 Hyss (Tabimuis
1). BianpaBHOIO TOYKOIO OATBbHOT CHCTEMH € HOPMAaTHUBHE 3HAUEHHSI [TOKa3HUKa, SKII0 BOHO BiANOBia€ BCTAHOBJICHIH
41 BU3HA4YEHii HopMi abo mepesuirye ii. [loka3HUK OLiHIOETHCS B 5 OauiB. BiacTuBOCTI cucTeMu ynpaBiiHHS 100
OTIEPaTHBHOCTI YU SIKOCTI BBAXKAIOTHCSl HE3a/I0BIIBHUMH 1 OLIHIOIOTH B 0 0aiB, SIKIIO OTPUMaHUK pe3ysbTar MI0A0

OIIIHKH TIOKAa3HHUKA MCHIIIC BiJl HOPMATUBHOTO Oibi siK 20 %.

Tabmuus 1

OuiHoBaHHA BU3HAYEHUX MOKA3HUKIB BHYTPIlIHIX BJACTHBOCTEI cHCTeMHU yNPAaBJIiHHSA 3MillIaAHOTO

aBianifiHOro yrpynoBanus

3HauyeHHsI 3HaueHHs
3HaueHHs 3HauyeHHs 3HauyeHHs
. MOKA3HHUKA 3HaueHHs MOKAa3HUKA
IMinxoau oo . . NMOKA3HHKA | MOKa3HHMKA NMOKa3HHMKA .
Biqnmosinae . . | MOKa3HHMKA MeHIlIe . MeHIIe Bift
BH3HAYEHHS . MeHIIe Bii | MeHIUe Bix . MeHIIe Bift
. a0o Oiabe Bil HOpMHU Ha HOPMH
NOKASHUKIB | o Hoi HOPMH Ha HOPMH Ha 10 - 15 % HOpMM Ha | o 50
- (\}
1-5% 6-9% 16 — 20 %. o
HOPMH %o
KinbkicHa
oliHKa 5 4 3 2 1 0
(6aam)
EdexruBnay | EdexruBna B | EdexruBna Mo>xe HabyBaTH HeedexTura He
BCIX CTaHIApTHUX npu TIEBHOTO PiBHS a, BUMAarae e(eKTHBHA
Sxicna MOJKJIMBHX CHUTYyaIisX Bapialisix QeKTUBHOCTI 32 yMOB| peopraHizaii BUMarae
ominKa CHUTYyaIisIX KOHLENIIH | HAaJaHHSA Cy4acHOTO i KOpIHHHX
YOpaBIiHHS | amapary miITpUMKH 3MiH
YIPaBITiHCEKAX
pileHb

SIKiCTh yTIpaBIIiHHS CHCTEMOIO, SIK | ONEPATHBHICT, € CKIIATHOIO KaTETOPi€l0, 0 BU3HAYAETHCS 32 KUThKOMa
kputepisimu. B poGoti [11] mpuBOmATBCS OCHOBHI KpHTepii SKOCTI YHIpPaBIiHHA CHCTEMOIO Ta iX HOPMAaTHBHI
MOKA3HMKH, SIKI MOXXJIMBO 3aCTOCOBYBATH JUIS OLIHKH SIKOCTI yIpaBiiHHA, cHOpMOBaHOI Ha omepaiito (mepion
00itoBHX [iif) cUCTEMU yNpaBJIiHHS 3MillIAaHUM aBialliiHUM yrpyHoOBaHHAM (TadmuLs 2).

[HTErpaNbHUM TTOKa3HUKOM SIKOCTI YIPaBJIiHHS OpraHi3aulielo € KoedilieHT SKOCTi, SKUil BU3HAYAEThCS 32

BUPA30M:
K, :R'pc O +K,-a, +Knp "0y +sz< "0y +K,. -0, 4)
HE Upe, Ay Appy Ay A — BaroBi YaCTKH BiJIMOBITHUX MOKA3HUKIB SKOCTI yIIPaBIIiHHS.
Tabmums 2
Iloka3HMKHU SIKOCTi YNIpaBJIiHHS 3MIIIAHMM aBialliiHUM YIpylOBaHHAM
HpuitasaTi
Hokaznuku MeTtoauka po3paxyHKy HOPMATHUBHI
3HAYEeHHSI.
Kpe = 1 — /M,
Koedpirient ne I1y — KimbKicTh migpo3aisiB B anapati ynpasiiHHS ¢akTuyHo; [T, —
AlioHATBHOCT] HOpMAaTHBHA (IITaTHA) KUTBKICTH MiAPO3IUTIB ST THIIOBOT OpTaHi3alii.
P A60 Kpe = 1 — Ag/Au, 0,9
CTPYKTYPH CHCTEMH o . . .
npansinms (Ko e Ay — KiNbKIiCTh MPAIliBHUKIB amapaTy ympaBliHHS (akTHuHa, A, —
yrp be HOpMaTHBHa (IITaTHA) KUIBKICTh NPaliBHUKIB anapary yrnpaBiIiHHS JJIs
THUIOBOT OpraHizaii
KoeoinienT nenrpamizamii Ky = Pyp/Py,
YOPaBITIHCEKAX (DyHKITIH 1ie Py, — KiNBbKICTh MPUHHATHX PIllICHB B X011 MATOTOBKH 1 3aCTOCYBaHHS 06
MIpY IIEHTPAaJIi30BaHI i 3MIIIAHOTO aBiaIliifHOTO YTrPYMOBaHHSA NMPHUHHATHX HA BHIIUX PIBHIX ’
koHuentii ynpasiiaHi (Ky) | ympasninas; Py — ¢pakTnyna (3arajgpHa KiIbKICTh PIilICHB).
Koedimient piBas Kip=Yup/ Yo,
BUKOPHCTAHHSI HAsIBHOTO Jne Yup — KUIBKICTB YIpPaBIIHCHKMX pilIeHb B XOJi MIiATOTOBKH 1
amnapary HiJITPUMKH 3aCTOCYBaHHS 3MIIIAHOTO aBiallitHOTO YIrPYNOBaHHS HPUHHATHX 3 0,76
YNPaBIiHCHKUX PIlICHHS BUKOPHCTAHHS HasIBHOT CUCTEMH I ITPUMKH;
Kup) VY ¢— (akTH4HA KUIbKICTh YIPaBIiHCHKHX PillIEHb
. . K= H/H
Koedirient piBus . pe— P
. Hi— HOpMa kepoBaHOCTI; 0,8
keposaHocTi (Kp«) e . .
Hg — daxkTuyHa KUIbKICTb MiJUIETNIMX Y KePiBHHUKA.
. Kie=0/0
Koediuient rnubunu . . re Ve, .
AP O — o0csT poOiT MPodiNBHUX IS TAHOTO TiAPO3LITY; 0,95
cneriamzanii (Kr) . .
Oy — bakTraHU 00CsT POOIT
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B nocmimxennsx [12] BU3HAUA€THCS, MO 3a 3HAYHOI JUHAMIKK 3MiH yMOB ()YHKITIOHYBaHHS CKJIQTHOL
CHCTEMH, YIPaBIIiHHS CHCTEMOIO MO0 SIKOCTI MPUHHATHX YIPABIiHCHKHUX PIIICHb MOXJIMBO BBa)KaTH €()eKTHBHUM,
aKkmo 75 % TPUHHATHX pillleHb NPUHECIM BU3HA4YeHi pe3ynbpraTH. ToOTO, 32 HOPMAaTHBHUI MOXIIMBO BBa)KaTH
Koe]iIieHT ynpaBiinas Ha piBHi 0,75, 110 OI[IHIOETHCS EKCIIEPTaMH K 5 OaiB.

[Ipu BU3HAUEHHS IHTETPAJIBHOTO IOKa3HUKA €(DEKTUBHOCTI BHYTPILIHIX BIACTHBOCTEH CUCTEMHU YIPaBIIiHHS
(Kss), mpioputeTn (BaroBi 4acTKH) ONEPATUBHOCTI s SKOCTI 3ajJeXarh Bia cuTyauii. B ekcTpemanibHUX, KPU30BHX
CUTyallisiX, SIKIi MOXXJIMBI IIPU 3aCTOCYBAHHS 3MILIAHOTO aBiallilHOTO yrpylyBaHHS, NMPIOPUTETHUM € BIACTHBICTbH
OINepaTHBHOCTI. B KIacCMYHMX, CTAaHOAPTHHX CUTYAIlisIX NPUHHATTS DillleHb, KOJM OpPraHM YNpPABJIiHHA MOXYTh
3aCTOCYBATH BECh apCEHAN IiATPUMKH PIMICHHS, TIPIOPUTETHUM € SKICTh YIIPABIiHCHKUX PIilICHb.

B Garatpox Bumankax, e(eKTHBHICTH YIpPAaBIiHHA BiHCHPKOBHMH (OPMYBAaHHAMH, 30KpeMa 3MiIIaHUMHU
aBialifHIMK  yTPYTIOBaHHSAMMU, NIPH BUKOHAHHI 00HOBHX 3aBJaHb OIIIHIOIOTH 3a CTYIIEHEM peaji3allii MoTeHIiary
YIPYIIOBaHHS [JIs MOCATHEHHS BHU3HAUEHOTO pe3ynbrary. lle kracmdHmMi miaxig X0 OINHKH e(eKTHBHOCTI
(byHKIIOHYBaHHS OyIb-SKOi CHCTEMH B3araii, B KOHTEKCTI BU3HAUCHHS YIPaBIiHHA K (HaKTOpy, SIKOMY HAJa€THCS
neBHui koedinienT (Ky) y Bu3HaueHi# cucremi hakTopis, SKi BIUIMBAIOTh Ha pealli3allilo MOTEHIIHHIX MOXIUBOCTEH
cucremu. ToOTO, SIKIIO YrpyHOBaHHS O IOYaTKy OOHOBMX aildi mano OoidoBmit moreHmian Ha piBHI (Iln), a
ynpasiiHchkui noteHuian (I1yy), Bu3HaueHNH 3a BUpa3oM:

Iy =11 x K, (5)
a BUTpaucHHU OOMOBHIA TIOTCHINIAT B XO/[i BAKOHAHHS 3aBJaHb 3MIIIAHUM aBiallifHUM yTPYNOBAaHHIM B XOJIi Onepariii
(OoifoBuX niif) BIHCHK (CHIT) BU3HAYHTH sIK [, TO epeKTUBHICTD ympaBiiHHSA O00HOoBUMHA HissMU yTrpymoBaHHA (Eye;)

PO3paxoBY€ETHCS 3a BUPA3OM:
n

Eyou = Hn:y' (6)
Bupa3 (6) moTpiOHO po3yMiTH TakK, IO 32 HASBHOTO YIPABIIHCHKOTO IMOTEHIlaTy YTPYIIOBaHHS BUKOHYE ITOCTABIICHI
3aBIaHHA 3 BTpaTamu OoioBoro moteHmiamy Ha piBHi (I1;). BiamoBine Ha muTaHHA MO0 €()EKTUBHOCTI CHCTEMHU
VOpaBIiHHSA, CTBOPEHOI Ui KOHKpeTHOi omepamii (0OHOBHX mill) MOXKIMBO OTPHUMATH MIIIXOM TIOPIBHSHHS 3
HOPMaTHBHOIO €(peKTHBHICTIO (Euye,), KA BU3HaueHa s QYHKIIOHYBAaHHS CUCTEMH B THIIOBHX CHUTyamifx. ToOTo
cucTeMa yrpaBIliHHSI OOHOBHME HisIMU 3MIITAHOTO aBIalifHOTO YIPYIIOBAHHS MOKE BU3HAUHTHCS SK €(EKTHBHA 3a

YMOBH:

Ey6n = EHyGH (7)
Buxomsaum 3 Toro, mo, B OUTBIIOCTI BHIAAKIB, e()eKTUBHICTD (PYHKIIOHYBAaHHS CHCTEMH OIIHIOETHCS 30BHIIIHIM
CEpPEIOBHUINEM, MOXKIMBO BBa)KaTH, IO MOKa3HUK Eygy 1 € OCHOBHUM IHAMKAaTOpOM e€()eKTHBHOCTI yNpaBiiHHA. AJe
moTpiOHO BpaxoByBaTH Te, II0 BTpary moreHmiamy 3YA 3a omeparito (mepion OOWOBHX [iif) HOCHTH CKIIAIHO
porHO3yBaTH. T0OTO, peanbHU pe3yNbTaT OTPUMYEThCS YKe IO 3aBEepIICHHIO omeparii (mepiogy 0oHoBHX miif),
SKIIO pe3yJIbTaT HE 3aJJ0BOJIbHSE, MOTPIOHO KOpEeryBaTH CHCTeMy yNpaBiiHHs. HampsiMu KoperyBaHHS CHCTEMH
YIPABJIiHHS caMe 1 T0Ka3yoTh pe3yJIbTaTy NONepeHbOT OI[IHKM BHYTPIIIHIX BJACTUBOCTEI CUCTEMH YIpaBIiHHS, &
came ONEpaTUBHICTD 1 SKICTh YIPaBIIHCHKHUX pilleHb. TOOTO mporiec OliHKK e(eKTUBHOCTI YIPaBIIHHS 3MilIaHUM
apialifHUM yrpyHOBaHHSIM [MOBHHEH BKJIIOYATH TPU €TaIlH:

1. eram OIIHKM BHYTpILIHIX BJAaCTHBOCTEeH C(OPMOBAHOI CHUCTEMM YIpaBIiHHS — HPOBOAUTHCS IPU
MiITOTOBIl JJO 3aCTOCYBaHHS, KOJM COPMOBaHA CHCTEMa YNPABIIHHS aJaNTye CBOI BHYTPIIIHI BJIACTUBOCTI JI0
KOHKPETHHX YMOB: CTapIIMM HA4YaJIbHIKOM BU3HAYCHO I'PAaHWYHUN Yac JJIsl IPUHHATTS pillleHHS, BCTAHOBJICH] BaroBi
YacTKHA BHOpAHMX KPUTEPIiB OLIHKK BHYTPIIIHIX BIACTUBOCTEH CHCTEMH YIIPABIiHHS, BU3HAYCHI METOIH PO3PAXYHKY
3HAYeHb [IOKA3HHKIB, BCTAHOBJIEHI HOPMATHBHI TTOKa3HUKH;

2. erTam OLIHKK peakiii 30BHINIHROTO CEPEIOBHINA HA peaji3allifo YIpaBIiHCHKOTO MOTEHIally B XOIi
omeparii (0OHOBHX Hiif) BIHCHK (CHJI) — BiITHOIICHHS BTPAauCHOTO MOTEHIialdy yrpyNMOBaHHS 3a omepamnito (mepion
0oifoBHX [iif) 70 YNpaBIIHCHKOI CKJIQJIOBOI HAsBHOTO IOTEHIialy YrpYNOBaHHS 10 MNOYaTKy OoioBHX aid —
e(eKTUBHICTh YIIpaBIIiHHS OOHOBUMU JISIMHU;

3. eram KOpUTYBaHHs OpraHizalii CHCTEMH YINpaBIiHHS YIPYNOBaHHSM, SKIIO OTPUMAHHMH MOKa3HHK
e(eKTUBHOCTI YIPaBIIiHHS HE 33/I0BOJIbHsIE HepiBHICTH (7), 10 nependadae BU3HAYCHHS BHYTPIIIHIX BIaCTHBOCTEH
CHCTEMHU YIIPaBJiHHS, sIKi HE JIO3BOJIIOTH peajli3yBaTH YNpPaBIiHCHKHH MOTEHI[ial B CHUTYyallii, 110 cKiajacs Ha
moTpiOHOMY piBHi, BU3HAYEHHS IPUYHMH 1 iX YCYHEHHS.

Monens nporecy ouiHKM e()eKTHBHOCTI yIIPaBIIiHHS 3MILIAHUM aBialliiHUM YrpyITyBaHHSM IIPH ITirOTOBII
i BeieHH1 OOMOBUX JIiiA, 32 HABEJCHNUX aBTOPOM METOJAMYHUX IiJXO0JIiB, TIOKa3aHa Ha puc 1.

Eran ouinku peakiii
— 30BHINTHBOTO CEPEeIOBHINA HA [——
— peanizaliio ynpaBliHCbKOTO0 [——

CHCTEMH YIIPaBIiHHS TIPABJIiHHS YTPYIOBaHHIM
yup Tepconay yup YIpy:

ETan ouiHkM BHYTPilIHIX
BJIaCTUBOCTEH c(hOpMOBaHOT

ETtan kopuryBaHHs;
oprasizaii cucreMu

Puc. 1. Moaens npouecy ouinku e)eKTUBHOCTI 3MilIaHOT0 aBialiliHOro yrpynoBaHHs

Hapeneni MeTonn4Hi MiAXOOM MOXYTh BUKOPHCTOBYBATHCH IS OLIHKK €(EKTHBHOCTI yIpaBIiHHS Oyab-
SKHAX BIICBKOBUX yTPYIOBaHb SIK ONEPATHBHOTO, TaK 1 TAKTUYHOTO PiBHS 3aCTOCYBaHHS.
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BHCHOBKHM 3 1aHOT0 A0CTiIKeHHs i NepcneKTUBU MOAAIBIINX PO3BIIOK Yy AaHOMY HanpsaMi

B yMoBax KiJIbKiCHO-SIKICHOTO 1 TEXHIYHOTO APUTETY HPOTUIII0UNX YTPyIIOBaHbECAME YIIPABIIHCHKI aCIIeKTH
MIiATOTOBKY 1 BUKOHAHHS 3aB/laHb TAKMMH yTPYIOBaHHAMU MOXYTb 3a0e3nedyBaTy IepeBard OJHOTO HaJl iHIIUM.
BaxmBUM NMOKa3HUKOM YIPABIiHCHKOTO BIUIMBY € €()EKTHBHICTH YIPABIiHHS, SIK .31aTHICTh CHCTEMH YNPaBIiHHS
3a0e3MeUnTH JOCATHEHHS MOCTAaBJICHUX IiJIed B CUTyauii, siIka CKJAnacsi Yd NPOTHO3YETHCS, L0 peai3yeThes
Cy0’€KTOM YyIpaBJIiHHS 3aBSIKK HOTO BIUIMBY Ha 00’ €KT yIpaBIIiHHS.

3anpornoHoBaHi METOAWYHI IJIXOAM A0 OLIHKM e(EeKTHBHOCTI YNPAaBIiHHS 3MIlIaHUMHU aBialifHUMU
YTPYIIOBaHHSAMH IIOTOBAHOI 1 0€3MUIOTHO] aBiarii mependavyaroTh BU3HAYCHHS KPUTEPiiB 1 pO3paxyHOK ITOKa3HHUKIB
SK BHYTPIITHIX BIIACTHBOCTEH CHCTEMH YIIPABIiHHSA aBiallifHOTO YIPYTIOBaHHS, TaK PiBHS yIPaBIiHCHKOTO BILTUBY Ha
e(eKTHBHICTH peanizamii 60HOBOTO IMOTEHIliaTy B 30BHIIIHFOMY CEPEIOBHII 30pOHHOTO IPOTHCTOSHHS.

KpurepisiMu  epeKTHBHOCTI BHYTPIIIHIX BJIIACTHBOCTEH CHCTEMH YIPaBIiHHSA YIPYIIOBAHHSAM €
OTICPATUBHICTh MPUHHSITTS YHPABIIHCHKAX PIMIEHH 1 IX SKICTh, KPUTEPIEM 30BHIIIHHOTO YMPABIIHCHKOTO BILIHBY
BU3HAYCHO e(EeKTUBHICTh peajizalii ymnpaBiiHCbKOro mnoteHmiany 3AY, sK BiJHOLIEHHS BTpaTH O0o0HOBOTO
MOTEHIialy YIpyNOBaHHs B onepauii (00HOBHX JisiX) BifiCbK (CHII) IO YNPaBIiHCHKOTO MOTEHIIANY, SIK CKJIaJ0BOi
00ifoBOrO MOTEHLiaNy yrpynoOBaHHsI, 10 MOYaTKy OOHOBHX Jiil.
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