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MeToponorivHi nigxoau

00 pecypcHoro 3abeaneyeHHs
MegunyHux cun

36ponHmx Cun Ykpainu

Ha 3acagax 060pOHHOro
NnnaHyBaHHS

Y cratti Ha ocHoBi aHanisy gisnbHocTi MegnyHnx cun
36poviHnx Cun YkpaiHm onpayboBaHo Ta 3anpornoHoBaHO
MEeTOLOJIOrIYHI nigxoam 40 BU3HAYEeHHs MOTpebu B obcsarax
pecypciB 4715l HANIEXHOro MEANYHOIO 3abe3rneYeHHs
36poviHnx Cun YkpaiHy B yMoBax Cy4acHux 36posiHnX
KOHGIKTIB Ta NOBHOMAacLLTabHOI 36pOViHOI arpecii npotn
Ykpainu, siki matoTb 6a3yBatucs Ha 3acagax 060pOHHOO
nnaHyBaHHs1. YCTaHOBIIEHO, L0 pecypey A1 MEAUYHOro
3abe3arneqeHHs1 36poviHnx Cun Ykpainn MatoTb ABi CKNafosi:
BriacHi pecypcy MeguyHux cui 1a pecypeu i nocnyru Big
CUCTEMM OXOPOHM 3[0POB’Sl Aepxasu Ta IHLUMX MIHICTepCTB

i BifoMCTB (€KOHOMIKY YKpaitu). BU3Ha4€HO OCHOBHI YHHUKY,
AIKi MaroTb BU3HAYaSIbHWI BIIMB Ha METOLOJIOrI0 Ta MopsaoK
po3paxyHKy o6CsriB HeObXiGHMUX pecypciB [/l Mean4Horo
3abe3rneqeHHs1 36poviHnx Cun Ykpainu.

Krto4oBi crioBa: megn4He 3abeaneyeHHs, MeauydHi cunm
36poviHnx Cun Ykpainu, pecypcy cuctemm MEAUHHOIo
3abesneqeHHs 36poviHnx Cun YkpaiHu, 060poHHe
niaHyBaHHs.

© A. II. Kasmipuyk, B. JI. Casunskuii, B. 0. #KaxoBcbkui,
B. T. JliBincekuii, 2023

ocTaHOBKa mpoOiemu. [[oBrorprBaja IOBHO-

MacmTabHa BitiHa Pocificskoi @ezneparrii mpotu

Yxpainu sacBigumia Ba:KJIuUBiCTH ycebGiuHOro

TTOBHOIIIHHOTO PECYpPCHOT0 3a6e3IeueHHs CHUJI

000pOHY, ¥ TOMY UKCJIi A4 iX MeAUYHOTO 3a0e3-
meueHHA. BogHouac HUHI MpopaxyHKY B 3a6e3IeueHHi CuI
000pOHY BiTUMBHAHUMM OOOPOHHMMHU pecypcamMu IOKpHU-
BAIOTHCS 34 PAXYHOK MiMKHApPOAHOI TEeXHiUHOI HOIIOMOTH Ta
BOJIOHTEPIB.

3abesneueHHa 1OTpe0 (PYHKIIOHYBAHHA I DPO3BUTKY
Meguunux cui 36poinux Cun Yrpaimu (mami — Memuuni
cuv) HeoOXigHUMY pecypcamMu (JIIOACHKUMU, MaTepiaabHU-
Mu, iHAHCOBUMU TOIIO), Ha JYMKY aBTOPiB, Ma€ 6yTu 1mo-
OyzmoBaHe 3a MPUHIMIIAMY 3aBYACHOTO BU3HAUEHHS TOTPEOH
B HUX, IIAHYBaHHA iX HAKOIWUeHH i 30epiranusd, eQeKTuB-
HOTO YIPaBJiHHA Ta ONTUMAaIbHOTO BUKOPUCTAHHA.

Came Taki migxomu TMOKJAaZeHi B OCHOBY YIpPaBIiHHSA
MeIUYHUMU pecypcamMu y 30pOMHUX CHIaxX AePKaB — WICHIB
HATO, sokpema B Cnonyuenux Illtarax AmMepuku, aki mix
yac HaJarof:KeHHA JBOCTOPOHHIX BimHOocwH 3 MeamuHOIO
cay:x0010 30poitHux Cun YKpaiHu opraHisyBaiu IS KepiB-
HOrO cKJaxy I'0JI0BHOTO BifiChKOBO-MEIMYHOTO YIPABIiHHSA
TenepanpHoro mraby 360poitHux Cua YKpaiHu IBOpiUHUI
OYHO-320YHUY HaBUAJIBHUHM Kypc y pamrax MixxHapomHOl
mporpaMu YIPaBJIiHHS pecypcaMy OXOPOHHU 340pPOB’s
(International Health Resources Management Program).
OpraHizaTopoM IThOT'0 HABYAJBHOTO Kypcy OyJa BificbKoBo-
MOpPChbKa IIIKOJIa MiCIAANIIIIOMHOI ocBiTi, MonTepeii, Kaii-
(dopuisa (Naval Postgraduate School, Monterey, California).
Bim oxomoBaB m’ATh (pa3 HaBUAHHSA, IKi 0 uepsi mpoxo-
nunu B Kuepi ra B Cosryuenux Illtarax AMeprKu B opraHax
VIpaBIiHHA MeIUUYHUM 3a0esmeuenuam MinicTeperBa apmii
CIITA, Minicrepcrsa BificbkoBo-Mopebkux cun CIIIA, Minic-
repctBa moBiTpaHux cua CIITA, MinicTepcTBa y cmpaBax
BerepaniB CIITA Ta B migIOPAIKOBAHUX IM I€HTPAJIHHUX
BifiCbKOBO-MeAMYHUX 3aKJIagaxX.

Y pamkax HaBuajbHOI mporpamu Crpareriuni pecypcu
inTepmernrm (Strategic Resources International) BificeKoBo-
megununumu (axismavu CIITA OyB Tako:X NOpoBeIeHWI
ceminap «Edexrusue yupasainusas (Effective Management
Seminar) 3 KepiBHUM cKJ1agoM ['010BHOTO BifiCEKOBO-MeII-
Horo ympaBiinHA ['eHepanbHoro mraby 30poitHux Cuua
Ykpainu.

Ha neit yac miaHyBaHHA PO3BUTKY PECYPCiB A mMOTPeO
MenuuHOTO 3abesmeuenua 30poitHux Cuam Yrpainm (3CY)
3[iliCHIOETHCA B PAaMKax OOOPOHHOTO IJIAHYBAHHA MIIAXOM
BU3HAUYEHHA IIPIOpUTETIB i HAIpPAMIB po3BUTKY MeamuHux
cui, IXHiX CIIPOMOXKHOCTel, MaTepiaIbHO-TeXHIUHOTO OCHA~
IMeHHA, iHQPaCcTPYKTypHu, MiATOTOBKM MEIWYHOI'0 IIEPCO-
HaJIy Ta 3aKJaaiB oxopouu 310poB’ s 3CY, po3pobieHHsd Bij-
MOBiTHUX CTpaTerii, KOHIEMIi i, TporpaMm i IIaHiB, a TAaK0XK
3aJyueHHA HeoOXigHUX pecypciB i mocayr Bif cucreMu 0xo-
POHH 3I0POB’A Jep:KaBM Ta iHIMKUX MiHicTepcTB i BimoMmcTB
(exoHOMiKM YKpaiHm) 3 ypaxyBaHHAM peaJbHUX i IOTeH-
IiHHUX 3aT'po3 ¥ BOEHHIH cdepi Ta GpiHaHCOBO-eKOHOMIUHUX
MOJKJIMBOCTEH JIePIKABH.
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4 AKTyarnbHi NUTaHHs HauioHanbHOT 6e3nekn Ta 060poHU

Mertoro cTaTTi € OIIpaIfOBAHHA METOJOJOTIUHUX ITiTX0/iB
JI0 BUBHAUEHHSA MOTpedu B 00cArax pecypceiB A MeIUUHOTO
3abesmeuenHda 3CY Ha sacazax 00OPOHHOTO IJIaHYBAaHHS
B YMOBaxX CydYacHUX 30pPOMHUX KOH(IIKTIB Ta IMOBHOMACII-
rabHoi 30poitHoi arpecii mpotu Ykpainu.

Marepiaau Ta meTogu. Bukopucrani 3aKkoHoaBYi i HOp-
MAaTUBHO-IIPABOBi aKTH YKpPaiHK 3 IUTaHb 000POHU JeP:KABU
Ta OXOPOHH 3[0POB’A B YKpaiHi, HOpMaTHBHO-IIPABOBi aKTHU
it KepiBHi fokyMenTu MinicrepcTBa oboporu Yipaiunu (MOVY)
i 3CY 3 muranbp MeguuyHOTO 3abesmeueHHA BificbK (Cui) Ta
HaJAaHHSA MeJUYHOI JOIIOMOI'M BifiChKOBOC/IYK0O0BIIAAM B YMO-
Bax 00MOBUX Iiil.

06’eKT JOCHimKeHHSI — crCTeMa MeIMYHOT0 3a0e3meueH-
ua 3CY. Ilpeamer nochimxeHHA — pecypcHe 3abe3lmeueHHs
notpeb MeguuHuX CuJI B yMOBax Cy4acHUX 30pOMHUX KOH(D-
JIKTiB Ta moBHOMAaciTabHOI 36poiiHoi arpecii mpotu Ykpai-
Hu. Meronu nocaimxeHus: 6i6miorpadgiunuil, aHATITHUHAIT,
CHCTEMHOTO TiXO0Y, V3araJbHEHHS, IPOTHOCTUYHUM.

BuxkiaseHHs 0CHOBHOTO MaTepiay

3rigHo i3 YMHHUMY 3aKOHOJABYMMHU, HOPMATUBHO-TIPA-
BOBUMU aKTaMM i KePiBHMMU JOKYMeHTaMu 00OpOHHE ILia-
HYBaHHS MOJIAETHCA HA JOBTOCTPOKOBE, CEPENHBOCTPOKOBE
Ta KOPOTKOCTpoKoBe [1-3].

HoBroctpokoBe oboporHe miranyBanHda B MOY rta 3CY
3MiMICHIOETHCSA 3 METOI0 peasisaifii 3acajm Aep:KaBHOI IIOJIi-
TuKY Y cepi 000poHY i BilicbKOBOro OYAiBHUIITBA IIIIAXOM
BU3HAUEHHS CTPaTeTiuHuX I[iJel, mpiopureriB i Hampamis
po3BuTky 3CV (cu 060poH), 036POEHHS Ta BiiCbKOBOI TeX-
HiKM, iHQpPACTPYKTYypH, MiATOTOBKH BifichbK (CHJI), a TAKOXK
moTpebu B pecypcax [2].

Bigmosigao mo «Ilopaarky opramisamii Ta 3miicHEHHA
oboporHOro mIanysauus B MinicTepeTsi o6oporn Ykpainu,
36poitanx Cuirax YKpainu Ta iHIIKWX CKJIAZOBUX CHJI 060pO-
au» [3] Komaugysauua Meguunux cun 3CY € cy6’eKTOM
000pOHHOTO IJIAaHyBaHHS, a BiAmoBiZHO 10 IOKTPUHU
«YrupaBiainaa o00poHHUME pecypcamu» [4] — cy6’ekToMm
yIpaBIiHHA 000POHHUMU pecypcaMiu, a OT:Ke, Ma€ 3aBIaHH
B MeKaX YCTaHOBJIEHUX IIOBHOBaKeHb [2]:

e OpaTy yuacThb y IIPOBEeIEeHHi aHAIi3y BOEHHO-TIOJiTHUY-
HOI, BOEHHO-eKOHOMiUHOI Ta BOEHHO-CTPATeriuHOi 00CTaHOB-
KM, BUBHAUEHHI DiBHSA peaJbHUX i NOTeHUIiHHWX 3arpos
BOEHHI# Oesmeri YKpainu;

e BHOCHTH 3a HiANOPSIAKOBAHICTIO MPOMO3UIii IM0mI0
(hopmMyBaHHS Ta peasisaiii BOEHHOI HOJMITHKY;

e poapobiATu (3a HeoOximHOCT) mpomosutii xo Crpare-
rii BoenHoi 6esneku YKpainu (BoeHHOI foKTpUHM), Jepxas-
HOI IIpoTrpaMu pPO3BUTKY 030pOEHHS Ta BiliCbKOBOI TEXHIKH,
3aKOHOMABUMX Ta IHIIUX HOPMATHBHO-IPABOBUX AaKTiB
y cdepi o6oponU i BificbKOBOrO OyAiBHUIITBA,

e OpaTu yuacTh y po3pobieHHi IMOBIpHUX ClieHapiiB BU-
HUKHEHHSA Ta PO3BUTKY KPU30BUX CUTYAIIill, I[0 TOTPEOYIOTH
3aCTOCYBaHHA CHJI i 3ac0o0iB CeKTOpy OesleKu Ta 0OOpOHH,
3okpema Meguunux cui 3CY;

e OMpPaIlbOBYBATH KOHIENTYaJbHI MOKYMEHTH II[0J0
3aCTOCYBaHHA BiiChK (CHUJI) ¥ IEPCIIEKTUBHOMY 0€3II€KOBOMY
CepeIOBUIITi;

e OpaTu yuacTh y (DOPMYBaHHI IPOMO3HUITiii IIIOA0 BU3HA-
YeHHA MOTpPedu B MaTepialbHUX, (piHAHCOBUX i JIIOJACBKUX
pecypcax gias 3abesneuenns Megnunux cui 3CY ta 30poii-
Hux Cun YKpainu sarajiom;

¢ DO3POBIATH TMPOTPaAMHi TOKYMEHTH PO3BUTKY CIIPO-
moxkHOCTe!n Memmunux cui 3CY, opranisoByBaTu poboTy
B MiANOPAAKOBAHUX 3aKJaagax 0xopoHu 310poB’ s 3CY om0
BUKOHAHHA 3aXOJiB JTOBIOCTPOKOBOTO OOOPOHHOTO ILTAHY-
BaHHA Ta B3aeMOfii 3 iHmMUMU cy0’€KTaMU IJIaHYBaHHS
B YACTHHi, III0 iX CTOCYETHCS;

e 3aMOBJIATH Y MEXAX CBOiX MMOBHOBAKEHb IPOBEIEHHS
KOMILIEKCHUX JOCHiJKeHb 3 MUTAaHb JOBOCTPOKOBOTO 000-
POHHOTO ILIaHYBaHHSA, TPOTHO3YBAHHSA IEPCIEKTUB PO3BUT-
Ky Megmunux cun 3CY;

e (OpaTu yuacTb B 000POHHOMY OTJIAMI, 32 Pe3yJbTaTaMu
SAKOTO po3po0A0Thea 3BiT i mponosurnii fo Crpareriunoro
060poHHOTr0 6I0JIeTeH Y Kpaiuu.

3asHaveHi 3aBIaHHA BHANIIIM CBOE BiZoOpasKeHHS
B ITono:xenui mpo Komaunysanusa Meguunux cui 30poiHuIX
Cun Yxpainu [5].

Ilep:xaBHi miaBOBI TPOTpaMu Ha JOBrOCTPOKOBUI Tepiof
PO3PO0JIAIOTECA 3 METOK BHUPIIIeHHS MPOOJIEeMHHX IUTAHb
PO3BUTKY 030pO€HHSA, BiliCbKOBOI Ta CIeIliaJbHOI TeXHiKH,
iHdpacTpyKTypu # iHmmx muTaHb obopoHu. IlopAmor ix
po3po0JieHHA, 3aTBep/KeHHS i BUKOHAHHS BU3HAUYAETHCS
3aKOHOZABCTBOM [2].

Takum unHOM, po3pobseHa KomannyBanaam MequuHux
cu i 3aTBepAkeHa HakasoMm IemepanbHOro Imtaby 3CY
«Crpareria po3sutky Meguunux cui 36poitaux Cuu Yrpai-
Hu 10 2035 poKy» [6] € CKIaM0BOIO JOBTOCTPOKOBOTO ILIAHY-
pauHa B 3CY.

CepeIHBOCTPOKOBE 000poHHe miIanyBanua B MOY Ta 3CY
3ifICHIOETHCA 3 METOI0 BM3HAUEHHS KOMILIEKCY 3aXO[iB
OpraHizalliiiHOT0, TeXHIYHOTO, COIIiaJIbHOTO Ta eKOHOMIiUHO-
r'o XapaKTepy, 110 3a0e3MeYyI0Th TOTOBHICTH CUJI 000POHY 10
BUKOHAHHS 3aBIaHb 3 000POHU AEPIKABU, 3 YpaxXyBaHHAM
mepenbaueHor0 3aKOHOZABCTBOM I[OPIUHOTO GIOIKETHOTO
(dinancyBanHA ceKTOPY 060poHU [2].

CepeZHBOCTPOKOBE 00OPOHHE IIIAHYBAHHA 3[iNCHIOETHCSA
Ha mifgcTaBi moso:keHs Crparerii BoeHHOI Oe3nexku YKpainwu,
Crpareriumoro o6opoHHOro 6ioseTens Ykpainu, akTiB Ilpe-
suzienTa Ykpainum ta Kabimery MinicTpiB 8 ypaxyBaHHAM
mepen0aueHoro 3aKOHOTABCTBOM IITOPIYHOTO OIOIKETHOTO (hi-
HaHCYBaHHS CEKTOPY 000POHU, PE3YJIbTATIB OTJISAY CIIPOMOIK-
HOCTeIi, a TAKO0K IIepediry BUKOHAHHS IIPOTPaM PO3BUTKY CHLI
000pOHY i BiINOBITHUX Aep:KaBHUX L1THOBUX Iporpam [2].

Ha cepegubocTporosuii mepiog MOY pospobase Ctpare-
riuny 060pPOHHY JUPEKTUBY 3 MUTAHb peatisaiii qep:raBHOI
noituku y chepi odoporu y 3CY Ta iHIIUX CKIALOBUX CHII
000pOHM, a TAKOK Iep:KaBHi I[IIbOBi TporpaMu, CIIPAMOBaHi
Ha po3B’sg3aHHsA mpobJyeM y cdepi 000poHu Aep:kaBH, a ['eHe-
panpauit mrab 3CY — KOMILIEKCHU JOKYMEHT 3 PO3BUTKY
capomoskHocTeit 3CY [2].
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IlpukmagoM NOKYMEHTIB MJIAHYBAHHSA CHCTEMHU MeIMY-
Horo 3abesmeueHHa 3CY Ha cepefHBLOCTPOKOBUI mepiox €
«Komnreniris mporpaMu po3BUTKY CUCTEMU MEIUYHOTO 3a6€e3-
meuennsa 30poitnux Cusn Yrpainu Ha mepiox 1o 2020 pory»,
saTBepmkerna Hakazom MOY [7], IInan BuKOHAHHA Ta peasi-
3anii Boenno-menumynoi fOKTpUMHY YKpainu, 3aTBEPAKEHUIN
mepmuM 3acTynHuKoM MinicTpa oboponum VYkpainu. Ha
JKaJb, IIi JOKYMEHTH TaK i 3aJIUIININCA Hepealis0BaHUMHU.

Ha meit yac y paMKax BUKOHAHHSA HAYKOBO-IOCJiZHOI
poboTu «O6r'pyHTYBaHHS IIIAXiB POSBUTKY CUCTEMHU MEAMY-
Horo 3abesmeueHus 30poiHux Cun Ykpainm Ha 3acajax
€IMHOTO MeJUUHOTO IMPocTopy» («MoHOIIT») ompaIiboBaHmit
npoekT Konrmemnmii possutky Megumunux cua 30poiiaux Cui
Yxpaiuu 1o 2030 poky.

KopoTkocTpokoBe 000poHHE IIJIAHYBAHHS 3IilCHIOETHCS
B MOY Ta 3CY 3 Meroio gerasisariii, a B pasi Heo0xigHOCT —
YTOUHEHHS MOKA3HUKIiB KOMILJIEKCHOIO JOKYMEHTA PO3BHUT-
Ky crnpomoskHocTelr 3CY misxoM po3poOsieHHSA M[OPiYHUX
IJIaHiB yTpuMaHHA Ta po3BUTKY 3CY, BupOOGJeHHA parfio-
HAJBbHUX YIPABIIHCHKHUX PillleHb 11010 e()eKTUBHOTO BUKO-
pUCTaHHA HAABHUX Ta BUAiJEHUX pecypcis [2].

Ha xopoTKoCTpOKOBHIA ITEPio IITOPIYHO PO3POOIAIOTHCA:

¢ BilichKOBO-TIOIiTHUHI BKa3iBKHU 11010 (G)OPMYBaHHA Ta
peanisaiiii Boeuroi moitTuky B MOY ta 3CY Ha BU3HAUeHUIT
mepion (HACTYIHUIA Ta IBA MOJAJNIII 3a HUM POKH);

o cminbui Hakasu MOY rta 3CY 3 opranisairii o6opoH-
HOT'O IJIAHYBAHHS Ta CKJIAJaHHS IPOEKTIB KOIITOPUCIB;

¢ HaKasW KepiBHUKIB iHIIKX OpraHiB BificbKOBOTO yIIpaB-
JIiHHS 3 TUTaHb 000POHHOT0 MIAHYBaHHA (3a MOTPeOM);

® TIPOIO3WUIIii 0 MOmePeHIX MOKa3HUKiB mMpoeKTy [ep-
JKaBHOrO OOMKeTy YKpaiHM HAa HACTYIHWH DPiK, MPOTHO3Y
BUJATKiB HaA JBa IOZAJbINI POKH (HA MEPCIEeKTUBY —
TIPOTIO3UIIii Ko GI0AKeTHOI AeKIapallii Ha Tpu POKH) Ta 3MiH
JI0 TIepeJIiky O KEeTHUX IIPOTPaM;

o OromxerHuii sanur MOY;

o npomnosunii MOV mo mpoeKTy OCHOBHUX NOKA3HUKIB
JIep*KaBHOT0 0O0POHHOr0 3aMOBJICHHS Ha BiTIOBi fHII mepiof;

e 3Bemenuit Komropuc MOY;

¢ Opi€HTOBHWI IJIaH yTPUMaHHA Ta po3BUTKY 3CY;

¢ ILIaH yTPUMAaHHA Ta Po3BUTKY 3CY;

e IIJIaH YTPUMAaHHA Ta po3BUTKY BuAiB 3CY.

3a moTpebu MOKYTh PO3POOIATUCS iHII TOKYMEHTH, AKi
IeTaNi3yl0Th Ta OOI'PYHTOBYIOTH HEOOXiIHICTH MpOBeIeHHS
3axo[iB i BuTpaT Ha HuUX. [IpoIiec KOPOTKOCTPOKOBOIO 000-
POHHOTO NJAHYBAHHA BHiMCHIOETHCA IUKJIIUHO #H y3ro-
IPKYETHCA 3 OI0PKeTHUM IIPOIlecoM B YKpaiHi [2].

3enuaiitno Komangysanusa MequuHUX CUJI y MeKaxX ycra-
HOBJIEHUX ITOBHOBAXKEHb Oepe yJ4acThb Y HalpaIlloBaHHI BKasa-
HUX JOKYMEHTIB B iHTepecax po3BuTKy Mexnunux cun 3CY.

Bigmosizno no «Pexomenaiii 3 060pOHHOIO IJIAHYBAH-
HA Ha OCHOBi cmpoMmoskHocTelr B MinicTepcTBi 060poHU
Vipainu ta 36poiinux Cunax Yrpaimm» [2], «Ilopazky
opramisarii Ta smilficHeHHA 0G0POHHOTO MIaHyBaHHA B Mi-
HicTepcTBi 06oporu YKpainu, 36poitnux Cumax YKpainu Ta
iHmIUX cKIanoBux cui oboporu» [3], HoKTpuHu « YIpaBIiH-

Ha 000poHHUME pecypcaMu» [4] Ta « Pekomenariii 3 mopan-
Ky opranisaifii mpoBefeHHA OI[iHIOBAHHA CIIPOMOXKHOCTEN
y 30poitaux Cumiaax Ykpainm» [8] oOGopoHHe IIaHyBaHHA
B MOY ra 3CY 3piificHIOEThCA i3 3aCTOCYBAHHAM METOAY ILIa-
HyYBaHHS HA OCHOBIi CIIPOMOKHOCTEI, 110 Iepeadayuae po3BU-
TOK CIIPOMOKHOCTEH CHJI 000POHM B YMOBAX IMPOTHUIII 3arpo-
3aM Ta PM3WKAM HAa JOBTOCTPOKOBY IEPCIEKTHUBY B MeKax
HasBHUX PeCypcCiB.

TakuM urMHOM, 00OPOHHE IJIAHYBAHHSA HA OCHOBI CIIPO-
MOJKHOCTeH mepembauae 3AiliCHeHHS aHAJi3y 3aBJaHbL Ta
(ysrmiit Megnynux cua y HMOBIpHMX BapiaHTax 3acTOCY-
BarHda 3CY, 110 TpaHCHOPMYIOTHCA Y BUMOTH 10 iXHiX crpo-
MOKHOCTEH, Ha IiJicTaBi YOro IJIAHYETHCA IX CTBOPEHHH,
YTPUMaHHA Ta DO3BUTOK. SIK pesysabTaT mependadacThes
CTBOPEHHS, POSBUTOK i MiATPMMAHHSA ONTUMAJIBHOTO CKJIALY
HeobOxiguux crmpomorkHocTeil Mennunux cun 3CY B Mexkax
HasABHUX pecypcis [9].

Bogmouac cain 3asmaunTH;, 10 MaTepiasbHI pecypcu He
3aBKIM € BUBHAYAIBHUM (DAKTOPOM PO3BUTKY CIIPOMOKHOC-
Teil. EQeKTUBHMME IIISXaMM iX HApPOIYBAHHA € TaKOMK
YIOCKOHAJIeHHA HOPMAaTHUBHO-IIPABOBOI Ta AOKTPUHAJIBHOIL
0asy MequUUHOTO 3abesmeuyeHHA BilicbK (Cuia), (GOpMyBaHHS
CTPYKTYP OPTaHiB yIPaBIiHHA MEeIUUYHUM 3a0e3MeUeHHAM,
3akJafiB oxopoHu 370poB’a 3CY, BIPOBaIKEHHA HOBUX
opramisalliiHUX 3acafl, METOiB i MeTOAUK HAJAHHA MEIUY-
HOI JOIIOMOI'W, IOKpAIeHHA CHCTeMH Big0Opy, HaBUYaHHSA,
MiTOTOBKY, IIE€PEIiATOTOBKY Ta MOTHUBAIil MeJUYHOTO Iep-
coraury roro [9].

3acTocyBaHHS TaKOTro MiAXOAY, 3a SKMM 00OOpOHHE ILIa-
uyBauHa B MOY ta 3CY spgificHioeTbCA 3 ypaxyBaHHAM
nependavYeHOro 3aKOHOIABCTBOM IIOPIYHOTO OIOAKETHOTO
(imancyBaHHa ceKTOpy 0OOpOHM Ta B MeXKax HaABHUX
pecypciB, € gerro HejoriunuM. Ha JyMKy aBTOpiB, 000pOHHE
IJIAaHYBAaHHSA K OCHOBA PO3BUTKY ¥ HOCATHEHHA HEOOXiTHUX
CIIPOMOKHOCTE! y 3abe3meueHHA 000POHO3IATHOCTI Aep:Ka-
BU Ma€ OYTH OCHOBOIO JJIsA OI0[KETHOTO (piHAHCYBAHHA CEK-
TOPY 000POHYU i BUBHAUEHHS JJIA IHOTO 00CATY Ta IepeiKy
HeoOXigHUX pecypciB. ¥V pasi HEMOMKJINBOCTI JOCATHEHHS He-
00XiTHUX CIIPOMOXKHOCTEH i HaKOMTMYeHHs BiATOBifHIX 000-
POHHHUX peCcypciB B yMOBaxX HEIOCTATHHOIO (hiHAHCYBaHHA
i 9a¢ KOPOTKOCTPOKOBOTO a60 CepeTHbOCTPOKOBOTO IIAHY-
BaHHA ITi MOKA3HUKY MaiOTh OYTH CKOPUTOBAHI B JOBTOCTPO-
KOBOMY OOODOHHOMY IIJIAHYBAHHI Ta JOCATATHUCH ILIAXOM
PO3po0JIeHHA i peaisalii qepKaBHUX MiJLOBHAX IPOrPaM.

JleTaibHO TOPANOK TJIAHYBAHHS PO3BUTKY CHUCTEMH Me-
nmuHOTro 3abesmeuenHsa 3CY aBTOpaMu HaBeJeHUIl y cTaTTi
«IInanyBaHHA HA OCHOBi CIIPOMOJKHOCTEM: HOBA Iapajurma
po3BuTKy Mennunux cui 36poitnux Cuu Yrpainu» [9].

Ina naaHyBaHHA PO3BUTKY CIIPOMOXKHOCTEN Menuunmx
CUJI OCHOBHUMM BUXiJHUMU NaHUMU € PO3PAXYHOK IXHBOL
moTpebu B HEOOXIMHUX JIOACHKUX, MaTepialbHUX, (piHaHCo-
BUX Ta iHmuX pecypcax. Ha 1ymMKy aBTODiB, BUBHAUEHHS 110~
Tpebu B HEOOXIMHUX pecypcax AJIsd MeJUUHOro 3a0e3meueHHs
3CY Ta po3paxyHOK iXHBOI KiTbKOCTI Ma€ TPOBOAUTHUCA 34
TaKkuM aaroputmom (puc. 1).
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OujiHI0BaHHA piBHS BOEHHOT 3arpo3u HauioHanbHil 6e3neLi aepxasu

-

BapianTu (cueHapii) 3actocyBanHs 3CY

-

MepcnexTneHa mogens 3CY Ta iHWKX CKNaaoBuMx cu 060pOHN

-

Po3apaxyHku AMOBIPHIX CaHITapHUX BTPaT 0COO0BOIO CKMagy BiNChbK (Cun)

-

MoTpeba B pecypcax ana MeanyHoro 3abesneqerns 3CY

Puc. 1. Anroputm BusHaueHHA MOTPeOU
B HEOOXiTHUX pecypcax [jisa MeanuHoro 3abesneuenus 3CY

IIpu mmpoMy GepeTnes 0 yBaru, Io:

e OIliHKA PiBHA BOEHHOI 3arpo3u HaIliOHAJBHIN Oesmerri
nep:kaBy BU3HauaeThesa CrTpaTerielo HamioHaJabHOI Oe3meKu
Vrpainu [10];

e imoBipHi BapianTH (cumenapii) sacTocyBaHHSA cUJI 000-
POHM, epcueKTrBHA Mofeab 3CY Ta IHIINX CKJIAJOBUX CHII
oboporu Bu3HauaoTbcsa CTpaTeriero BOEHHOI 6Ge3meKu
Yxpainu [11];

® DO3paxyHKU HMOBipHMX CaHITapHUX BTPAT 0COGOBOTO
cKJIany BifichK (cui) mpoBopAThea KomanayBanuam Megwu-
HUX CHJI Ta iHIIMMHU OpraHAMU YIPABIiHHSA MEIWUYHUM 3a-
Oe3meueHHAM BificbK (CUJI) CIILIBHO 3 OpraHaMy yIPaBIiHHA
nepcornanioM y 3CY BiAmoBifHO 10 METOAUK, 3aTBEPIKEHUX
TenepanpauM mrabom 36poitaux Cun Ykpainu [12, 13] Ta
HoBigHVKA 0IEepPaTHBHO-TAKTUYHUX DO3PAaXYHKIB 3 Meawdy-
Horo 3a6esneuenHa 36poitaux Cun Ykpainu [14];

e moTpeba B pecypcax OIS MeJUUYHOTO 3abe3meueHHS
3CY pospaxoByeTbca 6esmocepequbo Komangysaunuam Me-
OUYHUX CHII.

3 orunagy Ha J0ocBim MeguuHoro 3abesmeuenHa 3CY Ta
iHIMWX CKJIAZOBUX CHJ OODOPOHM Mif Yac BiAOUTTS IOBHO-
MaciTabHoi 36poiiHoi arpecii P® mpotu Ykpainu pecypcu
A MeniuuHoro sabesmeuenHs 3CY MawThb ABI CKJIAOBI:
BiacHi pecypcu Meguunux cui 30poiiaux Cua Ykpainu Ta
pecypcH I IOCAyTH BiJf CHCTEMHU 0XOPOHU 3T0POB’ S IePIKABHI
Ta iHIMuX MiHicTEepCTB i BiOMCTB (EKOHOMIKHK YKpaiHu).

Buacui pecypcu MeinuHNX CHJI BKJIIOUYAIOTH HEOOXigHY
3aKOHO/IaBUy Ta HOPMATHBHO-IIPABOBY 6a3y CHCTEMHU Bilich-
KOBOi OXODOHW 3[0pPOB’S Ta HAJaHHA MEIWYHOI JOTOMOTH
BifICBKOBOCIY:KO0BIAM; PO3PAXOBaHy MiHiMaJabHO HEOOXiz-
HY KiJIbKicTh MEIWYHOI'O II€PCOHANY Ta 3aKJaIiB OXOPOHU
3I0POB’d, eBaKyaIliifHO-TPAHCIIOPTHUX YACTHH i MiApO3/iaiB
y ckaanai 3CY; sabe3neueHHsd iX MeJUUHNM MaiHOM, KOMII-

JIEKTHO-TabeJIbHUM OCHAII[eHHAM, CIENiaJbHOI MeIMYHOI0
TeXHIKO0I0 Ta eBaKyalliiHO-TPAHCIIOPTHUMH 3acobaMu, HeoO-
XiTHOIO0 iHGPACTPYKTYPOIO NI BUKOPUCTAHHA AK y CTallio-
HApHUX, TaK i B IOJBOBMX YMOBAX; CydacHi TeXHOJIOTii
HaJaHHS MEeIWYHOI JOTIOMOTH BifiCbKOBOCIYKOOBIAM y MUP-
HUit yac Ta B ocobruBumii mepiox (puc. 2).

3a gocsimom MezmuHoro sabesmeueHHsa 3CY Ta iHIMIKMX
CKJIAJIOBUX CHUJI 000POHHU IIif Yac BifOUTTA MOBHOMACIIITA0HO1
30poiiHoi arpecii P® mporm YKpaiHum BJacHuUX pecypciB
MeguyHuX CHJI HEJOCTATHBO MIJis 3a0es3meueHHs HaTaHHS
MeJMYHOI OIIOMOTHY MOPAHEHUM, YPaKeHUM, TPaBMOBaHUM
i xBopuM BiiicbkoBoCTY:KO0BIAM 3CY Ta iHIMUX CKJIALOBUX
cu1 o0opoHu. Y mepegdaveHHi poro moctanoBoio Kabinery
MinictpiB Ykpainu «IIpo 3arBepm:xeHHa MOoOinmisamifiHux
3aBJaHb (3aMOBJIEHb) Ha 0co0auBUit mepion» [15] Oyau Bu-
3HAUeHi IepesIik Ta 06cATH MOCJHYT 1 MaTepiaabHUX 3aco0biB,
aki mepematorbesa 3CY Ta iHIIMM CKJIAJOBUM CHJI 000POHH
IJIS MeIu4YHOTo 3abes3meueHHd BifichbK (cui) B ymMoBax 60iio-
BUX [i#f mig uyac BimOuTTA mOBHOMAacHITa0HOI 30poitHOI
arpecii nporu Ykpainu. Kpim Toro, mopamox HagaHHA IUX
TOCJIYT Ta iXHi KiMbKicHI mOKasHUKY Oy/IM perjaMeHTOBaHi
i meramizoBami B moctanoBi Kabinmery MimicTpiB Vipainu
«IIpo sarBepm:xeHHS BoeHHO-MeIWYHOI NOKTPUHHU YKpai-
HU» [16], posmopamxenti Kabimery MimicTpis Ykpainu
«lesaki nuTaHHA MeIUYHOTO 3a0e3IeUeHHS BiliCbKOBOCTYIK-
00BIIiB, 0Ci6 pALOBOrO i HAYANBHUIILKOTO CKJIAAY Ta IIOJIi-
LeWCbKUX, AKi 6epyTh yUacTh B aHTUTEPOPUCTUYHIN omepa-
mii Ta spificHeHHI 3axoniB i3 3a0e3medyeHHs HAIIOHAJIBHOL
Oesnexu i 06opoHU, Bifciui i crpumyBanHsa 36poiiHOi arpecii
Pociiicbkoi @enepanii y Houenskiit Ta Jlyrauncokiit obiac-
tax» [17] Ta cuninprOMy Hakazi MOY rta MinicTepcTBa
oxopouu 3mo0pos’s (MO3) Ykpainu «IIpo Bu3HaueHHA Me-
XaHi3My HaJlaHHA BTOPUHHOI (cIelianisoBaHoi) i TpeTHHHOI
(BHCOKOCIIeI[iai30BaHOi) MeAUUYHOI JOTMOMOTH BiifiCbKOBO-
CIy:KO0BIAM, AKi 6PYTh yUaCTh B AHTUTEPOPUCTUYUHIH OIIe-
pamii Ta smilicHeHHi 3axX0fiB i3 3abe3meueHH HAIliOHAJIbHOL
Gesmeku i 060poHM, Bifciui i crpumyBanHsa 30poitHOI arpecii
Pociticekoi Pepepanii Ta/abo0 B ymMoBax 3ampoOBaKeHHS
BOEHHOTO UM HaA3BUUAKHOTO cTany» [18].

OCcHOBOIO [Ji TIPOBEIEeHHS PO3PaxXyHKIB 3 METOI BH-
3HAUEHHA IOTPeOu B HEOOXiZHWX pecypcax [Jisd MeJUUHOTO
3abesneuenna 3CY (puc. 3) €:

e BapiauTu (crenapii) sacrocyBauua 3CV;

® YKCeJIbHICTS i cTpyKTypa 3CY;

* TOKAa3HWKU CAHITAapHUX BTPAT 0COOOBOTO CKJIALY
BilicbK (cumi) B omeparriax (6070BUX Hifx);

¢ YCTAHOBJIEHI YacoBi HOpMAaTUBY (IOKA3HUKY) HAJaHHA
MeIuuHOI (JOMeIMYHOI) JOTOMOTM Ha IepefoBUX PIiBHAX
MeJNYHOIo 3a0e3IeueHHs;

¢ HOPMATHBHI OKA3HUKY YaCy AJIS HaJaHHS MeIUUHOL
JOIIOMOTHY IOPAHEHUM, YPasKeH!uM, TPABMOBAHUM i XBOPUM
BifiCbKOBOCIY:KOOBIAM HA MepIIOMY-APYTOMY piBHAX
MeIMYHOro 3a0e3IeueHHs i TPUBAIICTh IXHBOTO JIKyBaHHS
Ha TPeThOMY-UeTBEPTOMY PiBHAX MEAMYHOTO 3a6e3meueHH;

e HOpPMATHBU 3a06e3MeueHHA MeIUYHUX IIigpo3imiB
BificbKOBUX uacTuUH (3’eIHaHb), BiCBKOBO-MEeIHUUYHUX
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[ 36poitHi Cunu Ykpaitm ]

[ MepuyHe 3abe3neyeHHs ]

3acTocyBaHHa 3CY

MEIN4HI PECYPCH

/ Pecypcu Megnunux cun: \ / Pecypcu gepxasi: \

— 3aKOHOf|aBYa Ta HOPMATUBHO-NPaBOBa 6a3a;

— TepcoHar; MarepianbHi pecypcu: Mocnyru:

— 3aKnagu 0XOpOoHY 340pOB’S; — MeMYHE MaiiHo; — MO3 Ykpainu;

— €BaKyalIVHO-TPAHCNOPTHI YaCTUHW | NIAPO3AINIK; — nikapcbkKi 3acobu; — HAMH Ykpainu;

- KOM”“eKT“O:Taﬁe”b“e OCHaLLEHHS; — Kpos Ta i npenaparu; —  [IEPXXaBHi Ta KOMyHarbHi
— MBMUYHE MaHo; . — eBaKyauiitHo- 3aKNajvl 0XOPOHM 310POB'S:;
- Creulanba Meqnita exika, TPAHCMOPTHI 3ac061 — MiHiHdbpacTpykTypy;

— eBaKyaliiHO-TpaHCNOPTHI 3acobu;
— iHhpacTpyKTypa 3aKnagis 0XOPOHU 3L0POB’S;
k Cy4acHi TEXHOMOTi HAAAHHS MeAWNYHOI AOMOMOr J K

Puc. 2. CrpykTypa HEoOXiJHUX pecypciB Aad MeanuHoro 3abesneuennsa 3CY

— YKpk3anisHuus

BapiaHt
3aCTOCYBAHHA
3cYy
YucenbHictb
Ta CTpYKTYpa
3cy

Pecypcu

Mean4Horo Bpam
Cauitaphi BTpam™ 3a6e3neyeHHs oco6oBoro cknapy
36poiHux Cun MERMUHOI CIIYKGM

Ykpainu

TMoKa3HWKKM HafiaHHs
Meauy4Hoi JonoMoru

Hopmu 3a6e3neyenns
MEAUYHUM MaitHOM

Puc. 3. YuHHUKH, 1110 BIINBAIOTH HA PO3PAXYHOK MEPENTiKY
Ta 00CATY pecypciB Aad MeauuHOTO 3a6esneuerus 3CY
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3aKJIaJiB, CAHITADHO-TPAHCIOPTHUX YAaCTHH 1 Migpo3AijaiB
MeJUYHUM MAWHOM Ta CaHITAPHO-TEeXHIUHMM 00JagHAHHIM
Id HaZaHHS MeIWYHOI JTOIIOMOTH, a TaKOoMK CcaHiTapHO-
TPAHCIIOPTHUMHU 3acobaMu I MeJUUHOI eBaKyaIrii;

¢ TMOKA3HUKU 3araJbHUX (6€3I0BOPOTHUX i THMUACOBHUX )
BTpPaT 0COGOBOTO CKJIAAYy MEIUYHOI CJAYKOM B OCOOJMBUIL
mepion;

¢ MOKA3HUKHU BTPAT MEJUUYHOr0 MaliHa Ta CaHiTapHO-
TPAHCIOPTHUX 3ac00iB B 0cobuBUil Iepiof.

IloxasumKy caHiTapHHX BTPAT 0COOOBOTO CKJIALY BiliCHK
(cmi), a TAaKOXK IPUHIUIIN CBOEYACHOCTI, IOCJiJOBHOCTI
i mpeeMCTBEHHOCTI IIi yac HaZaHHA MEIUYHOI JOIIOMOTH
TOpaHEHNM, YPaKeHNM, TPAaBMOBAHUM i XBOPUM BiliCbKOBO-
CIY:KOOBI[AM € OCHOBHMMY Ta BU3HAUATHHUMU UMHHUKAMHI
B PO3PaxXyHKY 00CATy HEOOXiZHWX pecypciB /IS MeIUUHOTO
3abesmeuennd 3CY.

OCHOBHMM PeCypcoM Y CUCTeMi MeJUYHOr0 3a0e3meueH s
3CY e megnuHuii mepcoHas. MeTOTMYHUME MiAXOZaMU Ta
OCHOBHUMU KPUTEPiAMU [JIA BUSHAUEHHS IOTPed y Meauy-
HoMmy mepconati giasa 3CY e:

e urceNbHICTh i cTpyKTypa 3CY;

e opramisamiffHo-MTaTHA CTPYKTYypa MEeJUYHUX IIifpO3-
IijgiB BiiCbKOBMX dYacTuH (3’€IHAHbL), pO3paxoBaHAa [IJsd
3a0esmneueHHA HaJaHHA IIOBHOTO 00CATY BCTAHOBIEHUX BUIIB
MEeIWYHOI JOITOMOTH;

e OpraisamifiHO-IITATHA CTPYKTypa BiiCbKOBO-MeIM4-
HUX 3aKJaJiB (BiiCbKOBO-MeJUUYHUX II€HTPiB, BiCHKOBUX
CTaIioHAPHUX i MOOLIBLHMUX TOCIiTAJNIB TOIIO) Ta X HEoOXia-
Ha KiJbKicTh AJs 3a0e3leueHHA HAJaHHA B MOBHOMY 00csa3i
BCTAHOBJIEHIX BHU/JiB Ta 00CATiB MeIUYHOI JOIIOMOTH;

¢ KiJbKiCTh MeZMYHOTO IEPCOHANY IJIA HMiJCUIeHH
HUKYHUX PiBHIB MeIUUHOTO 3a0e3MeUeHHT;

® TIOKa3HUKMU 3arajbHUX (6€3II0BOPOTHUX i THMYACOBUX )
BTpaT 0OCOOOBOTO CKJIAAy MEIUUYHOI CIYy:KOM B 0COOJIMBUIT
mepioz.

ImoBipHi citeHapii 3acTocyBaHHS cuiI Oe3meKY Ta 000POHK
IJIf BUKOHAHHS 3aBAAaHb 3 000POHU YKpaiHM 3 PO3MOIiaoM
BifimoBifaIbHOCTI CKIAJOBUX CEKTOPY Oe3leKu Ta 000poHU
3a opraHisamiio obopoHu YKpainu, 3axucr ii cyBepeHiTeTy,
TePUTOPiaJbHOI IiTicCHOCTI ¥ HEZOTOPKAHHOCTI BU3HAUEHi
«Crpareriero BoeHHOI Gesmeku Yipainuw» [11], a umcerns-
HicTs i cTpykTypa 3CY 3arBepm:KyioThCA Bepxosuoio Pasoio
Yxpaiuu 3a mogauuam [Ipesunenta Yipainu [19].

PospaxyHku caHiTapHHX BTpaT Ha piBHi BiliCbKOBUX
TiIPo3aiaiB, BificbKOBMX YacTWH (3’€JHAHB) Ta YIPYIOBaHb
BiticbK (cu) 3CY B pisHUMX clleHapifgx iX 3aCTOCYBaHHSA MPO-
BOAATHCA BiJNOBITHO [0 HOPANKY, BUKJageHOro B IloBiz-
HUKY ONEpPAaTUBHO-TAKTUYHMX PO3PAXYHKIB 3 MEIMYHOIO
3abesneuenud 36poiaux Cun Yrpainu [14] ta BigmoBigHmx
METOIUK, 3aTBepi:KeHux [eHepanbHUM IITaboM 30pOfHUX
Cun Yxpainu [12, 13].

Pospaxynku opranisamiffHO-IITaTHOI CTPYKTYpU MeIud-
HUX MiApo3aiiiB BificbKOBUX YacTyH (3’€JHAHD) Ta BilIChKOBO-
MeIVYHUX 3aKJIaJ[iB IPOBOAATHCA BiJITIOBiIHO 10 IOKA3HUKIB,
ycraHoByeHUX JJOBITHUKOM OIEpaTUBHO-TAKTUYHUX PO3PAXYH-
KiB 3 MeguuHOTO 3a0es3neuenns 36poitHux Cui Yrpainu [14].

3 ypaxyBaHHAM BU3HAUEHOI IOTPeOU B HEOOXimHii Kilb-
KOCTi MeJUUYHOTO IepcoHay (0epyuu H0 yBarud MOKa3HUKHU
3araJbHUX (0€3MOBOPOTHUX i THMYACOBMX) BTPAT 0COGOBOTO
CKJIaJy MeIUYHOI CIYy:K0U B 0COOITMBUI TIepion) GOopMyeTbCS
crucTeMa BiliChKOBO-MeIMYHOI OCBITH I BUBHAUAETLCS IIOPI-
JOK Ipo(eciiiHoi miATOTOBKY MEIUYHOTO IIEPCOHAIY.

Ocobosuii ckaan Meguunux cui y 3CY mpeacTaBieHuii:

o BifiCBKOBOCIY:KOOBIIIMHU, AKi He MalOTh MEIMYHOI OCBi-
TH, BOIHOYAC MPOUIILIN MiATOTOBKY 3 HAJAHHS IEPIIOl Me-
OUYHOI (ZOMEAMYHOI) JOTOMOTH: CTPiJIBIAMU-CaHiTApaMu,
00IOBMMU Ta CTapIIMMHU 0OMOBMMHU MeIMKAMM, eKimaskaMu
eBaKyaliHUX ITiPO3/ALIiB, CAHITADHUMY iHCTPYKTOPAMMU;

o BificbKoBOCTY:KO0BIAMYU Ta mpainiBHuKamMu 3CY (Mo-
JONUIMMH CcIlemiamicTaMu), SKi 3aKiHUMIM MeAWUYHI BUIII
HaBYaJIbHI 3aKJany oceiTu I piBHA akpexuTarii (yumauiia,
TeXHIKYMM) Ta OJepIKaju HEIOBHY BUIY MeIUUYHY OCBITY,
a Tako:k OaKasaBpaMu, AKi ofiep:kany 6a30By BUIIY METUUHY
ocBiTy y Buinux 3akJjagax ocsitu II piBua axkpeguramnii (xo-
JIeMKax): MeJUUHUME CeCTPaMU, OIepaIlifHMMU CecTpamu,
cecTpaMu-aHeCTe3NCTKAMU, (eNbIIIepaMu, KIIHIYHUME Ta
peHTTeH-TabopaHTaMu Ta iH.;

e BilickKOBOCHTY:KOOBIAMEU Ta mpaniBHukamu 3CY —
JiKapAMY i mpoBizopamu.

IligroroBKa cTpiibIliB-caHiTapiB, 60if0BUX i cTapIux 60-
MOBMX MeJUKiB IPOBOAUTHLCS BiJTIOBiTHO Z0 3aTBEPIKEHUX
HaBYAJBHUX MPOTPAM y HaBYAABHMX IeHTpax (IIIKO0JAaX)
3CY, a ii obcar mae 3abesmneuyBaTy MOBHY YKOMILIEKTOBA-
HiCcTh BilicbKOBUX uacTuH (3’€IHAHDB), a TAKOXK IMOTIOBHEHHS
0e3IOBOPOTHUX i TMMYACOBHUX BTPAT 0COOOBOTO CKJIALY
MeJUUHOI CJIYKO0K B 0COOIMBUIL epiof.

IligroToBKa MEIWUYHUX cecTep, OIEPAIlilHUX CecTep,
cecTep-aHeCTe3NCTOK, (heJbAIIePiB, KIIHIYHUX Ta PeHTreH-
Jn1ab0paHTiB 3MiCHIOETHCA B IIUBIIBHUX HaBYAJbHUX 3aKJIa-
Jax CHCTEeMU OXOPOHU 340pOB’ YKpainu, a KOMILJIEKTYBaH-
HA MeIWYHUX MiJPO3AiniB BifichKOBUX YacTUH (3’ €IHAHD) Ta
BiICBKOBO-MEIMUYHHNX B3aKJaNiB B3AiHACHIOETHCA IIJIIXOM
mpuiioMy Ha BilicbKOBY ciy:k0y abo mij yac Mobimizamii uu
VKJaJeHHS TPYAOBOTO JOTOBODY.

3 MeTOI0 HAJNeKHOI HiTOTOBKHY, a B MOJANBIIOMY edek-
TUBHOTO BUKODMCTAHHS MOJIOAIINX Ta CEPEIHIX METMUYHUX
TpaIliBHUKIB Y MeIUYHUX MiJPO3ijax BiIChKOBUX YaCTUH
(3’eqHaHb) Ta BiliCbKOBO-MEIMYHNX 3aKJIaJaX BOHMU ITiJ Uac Ha-
BUAHHA MAaOTh IPOXOAUTH 000B’A3KOBY MiATOTOBKY 3 BiliCh-
KOBOI MeIUWIIMHY, gKa Mae€ 3a6esneunTd iXHIO e(eKTHUBHY
npodecifiny AiATbHICTD i Yac HaJaHHA MeJUUHOI JOTIOMOTH
TIOPaHEHUM, YPa’KeHUM, TPABMOBAHUM i XBOPUM BifICBKOBO-
CIyK00BLIAM Y MUPHHI Uac Ta B yMOBax 00M0BUX [iif.

IlinroToBKa BilichKOBUX JIiKapiB i MpOBi3opiB A1 MOTPed
3CY ra immwux BilficbKOBUX (POPMYBaHL 3AiHCHIOETHC
B YKpaiHCBbKi#l BilichbKOBO-MenuuHili akagemii. Ob6caru
Takol miAroroBku (IjopiuHe Aep:;KaBHe 3aMOBJIEHHS) MAOTh
3a0e3MeuyBaTH I0BHE YKOMILIEKTYBAHHSA MEIUYHUX IIiJp03-
OimiB BificbKOBHX 4acTHH (3’€IHAHb) Ta BifiCbKOBO-MeIMY-
HUX 3aKJafiB y Jikapax i nposisopax. Bogrouac B ymoBax
Mobimisarifinoro posropranusa 3CY Ta mig uac TpuBaIuUX
30pOHNX KOHQIIKTIB BUHUKA€E HEOOXiNHICTh y HPUAHATTI
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Ha BificbKOBY cay:k0y (MoGimisarii) 3HauHOI KiNBKOCTI JTiKa-
piB i mpoBisopiB i3 cucTeMu MUBiIBLHOI OXOPOHM 3LOPOB’A.
IIpu 1pOMY B HEMOOAMHOKMX BUMAAKaX BUHMKAE MpPaBOBa
KOJIisis: i Jsikapi Ta mpoBi3opu He MalOTh BiAMOBigHOI mif-
TOTOBKM 3 BifICBKOBOI MeIWIIMHN, He MAalOTh BiliCBKOBOTO
3BaHHA odimepa 3amacy Ta IPUAMAaIOTLC /IPU3UBAIOTHC Ha
BificbKOBY cay:K0y Ha ITOCATHW PANOBOTO UM CEPIKAHTCHKOTO
CKJIAIy, IPU3HAUAIOTHCA Ha Iocaay 00MOBUX MeIUKiB, i Taki
BUIMIAAKU HEIIOOAMHOKI.

¥Yce 11e € HACTIAKOM TOTO, III0 B IeBHUI Iepiox pedopmy-
BauHA i posutky 3CY Oyiu cKopoueHi Kadeapu eKcCTpe-
MaJIbHOI Ta BiHiCbKOBOI MeIUIMHK B OiJBIIOCTI BUIIUX
MeINYHUX HABYAJbHUX B3aKJIaOiB, a MmiAroroBka ogimepin
MeIWYHOI CJIy2KOM 3amacy cTaja JiMiTOBaHOIO B MeKax 3a-
MOBJIEHHS Ta 3a KOIITH (PisMUHMX i IOpUAUUHKUX 0Ci0, TOOTO
miratHoo. HacmizkoMm Takoro «posBUTKY» cTaja Ie OHA
KOJi3ia — mo6 s3axwmiiaTéu CBOIO OaTHbKIBIIMHY Ha IOcafi
BificbKOBOTO JIiKapsA TpoMajAHuHy YKpaiHu HeoOXigHO cImo-
YaTKY 3alJIaTUTH I'POIIi 3a OTPUMAaHHS BifiCBKOBOI'0O 3BaHHSA
odimepa MmeguuHOI CaYKOHM 3amacy.

Sxwuit :xe Buxin? Ha gyMKy Ta mepeKoHaHHS aBTOPiB, €
[IBa BapiaHTH PO3B’sA3aHHA I[iel mpobaemMu:

e Tepmnii — paAWKaJbHUM — BiIHOBJIEHHA IIiITOTOBKU
o(imepiB MeguuHOI cay:K0U 3amacy K 6a30B0i (HOPMATUBHOI)
cKJazoBoi 3micty Bumoi mexnwuHoi ocBitu. o peui, Minic-
TEPCTBO OCBiTM i HAYKM YKpaiHu aHOHCYBAJIO, ITI0 3 BEPECHSA
2024 p. y BUIIMX HABUAJbHUX 3aKJIafaX Y KpaiHu 3’ ABIATHCA
BilicbKoBi Kadenpu, 0a3oBa BilicbKOBa IiATrOTOBKa CTaHe
000B’ A3K0BOIO [IJIS BCiX I0HAKIB, a JiBUaTa IPOXOAUTUMYTh il
3a OaKaHHAM, IIPO IO IPOiH(OPMYBAB CYCIiIBCTBO 3aCTYII-
HUK MiHicTpa 3asHauenoro Mimictepcrsa [20];

e npyruii — 6e3yMOBHe BUKOHAHHA BUMOT IiIIYHKTY 3
nyaKTy 51 (31 smimamu) «Ilomo:KeHHA PO IPOXOMKEHHS
rpoMajAHaMK YKpaiHM BiliCbKOBOI cay:kb6u y 30poiHUX
Cunax Ykpainu» [21], saTBepmkenoro IIpesunerrom Yrpai-
HY Ha BUKOHAHHS BuMOT 3aKoHy YKpainu «IIpo BificbkoBuit
000B’ 530K i BificbKOBY cay:k0y» [22]. [lum YKasom ycTaHOB-
JIEHO, 1110 BificCbKOBe 3BaHHS MOJIOJIIIOTO JIEHTeHAHTA 3aIacy
TIPUCBOIOETHCS «BiliCBKOBO300OB’ I3aHUM, AKi HE TPOXOMIIN
BifiCbKOBY CaIy:K0Y, i sKiHKaM, AKIIO BOHM MAIOTh BUIITY OCBi-
Ty CTyIIeHSA MaricTpa a6o MpUpiBHAHUI IO HHOT'O OCBITHBO-
KBastidikariitauii piBeHb cmeriagicra (IIOBHA BUIA OCBiTa)
3a CIeIiaJbHICTIO, CIIOPiJHEHOI0 3 BiJIIOBiJHOIO BifiICHKOBO-
00.,TiKOBOIO CIIEIiaJbHICTIO, 3a pPes3yabTaTaMM aTeCTyBaHHS
oci6 mo odimepchKOro CcKJIay, AKi mepeOyBaoTh y 3amaci,
3 ypaxyBaHHAM MOTpebu B odilepax Takoi clemiaJbHOCTI,
3a MepeiKoM BiliCbKOBO-00/IiKOBUX CIEIliaJbHOCTEH, AKUi
BusHauaeThcad MiHicTepcTBoM oOoporum YKpaimm». OTiKe,
[IpU30B/IPUNHATTA JiKapiB Ta IPOBi3opiB Ha mocagu ocib
PAMOBOTO Ta CEPIKAHTCHKOTO CKJIAAY € IOPYIIEHHAM BUMOT
Yragy Ilpesumenta YKpaiuu Ta HeBUKOHAHHAM IIOJIOXKEHb
3a3HAYEHOTO 3aKOHY YKpaiHU.

Ha meit uac Komaunysanusa Meguunnux cui 3CY BiracHu-
MM 3yCHJLIAMU uepes3 YKPaiHCbKY BifiCbKOBO-MeAMYHY aKa-
IeMil0 IPOBOJUTEL NOIiATOTOBKY WX JiKapiB 3 BifiCbKOBOI
MEeJUIINHU, 1110 A€ MOKJINBICTh aTeCTyBaTH iX 0 IPUCBOEH-

HS BificCbKOBOTO 3BaHHA odimepa MeIuuHOI CIy:x6u. BomHo-
yac 100 YHUKHYTH TaKKUX IpobJaeM y Maii0yTHROMY HeobXis-
HO 3a0e3MeUYUTH KOPCTKUM KOHTPOJb 3a NOTPUMAHHAM
TePUTOPiABPHUMY IEHTPAMU KOMILJIEKTYBAaHHA i COIiaIbHOL
MATPUMKYN BUMOT «II0JI0}KeHHA PO MPOXOAKEeHHSI IpoMa-
IdHaMu YKpaiHu BificbKOBOi cay:k0u y 36poiiHumx Cuiaax
Yxpainu» mifg yac IpuiHATTSA Ha BifiCbKOBY cay:K0y JiKapiB
Ta mposisopis [21].

HacrynHuMy BalKJIMBUMM YMHHUKAMHY, IO BILIMBAIOTH
Ha pO3PaxyHOK IIepesiKy Ta o6CATiB pecypciB AJMsS Memm-
Horo 3abesneuennsa 3CY, e:

¢ yacoBi MOKa3HUKY (HOPMATHWBM) HAJAHHSA MeIUUHOL
IOIIOMOTHY Ha IepefOBUX PiBHAX MEAMYHOTO 3abe3lneueHHs,
BcranoBaeHi «HacranoBoio 3 MegumuyHOrOo 3abe3meueHHS
30poitaux Cus Ykpainm Ha ocoOuuBuii nepion» [23], a came
10 — 1 — 2, 1m0 o3Hauae: HAJAHHS JOMEJUYHOI JOIIOMOTH He
misHimme 10 XBWJINH BiJf MOMEHTY ITOPAHEeHHS, ypasKeHHA abo
TpaBMU; HAJAHHA IEPINOi JIKAPCHKOI JOIIOMOTH YIPOJOBIK
OJIHi€l TOAWHY BiJi MOMEHTY ITOPAHEeHHS; MPOBeJeHHS HeBif-
KJIaTHUX 3aX0[iB KBaJIi(hiKOBaHOI MEIMYHOIL JOTIOMOTH IIPOTS-
roM OjfHi€l Ta He MisHillle JBOX MOAWH 3 MOMEHTY [TOPaHEeHHS;

¢ HOPMATHBHI NMOKA3HWUKW YaCcy HaJaHHI MeTWUHOL
TOIIOMOTHY TOPaHEHUM, YpaskeHuM, TPAaBMOBAHUM i XBOPUM
BiliCBKOBOCIY:KOOBIIAM HAa IEepPIIOMY-APYroMy DPiBHAX Me-
TUYHOTO 3a0e3MeueHHsA i TPUBATIICTL IXHBOTO JiIKYBaHHA Ha
TPETHOMY-UETBEPTOMY PiBHAX MeIUUYHOr0 3abes3leueHHsd,
BusHaueHi J[OBiTHMKOM OIepaTUBHO-TAKTUYHUX DPO3PaxyH-
KiB 3 MegnuHOro 3ab6e3neuennsa 306poitnux Cun Yrpainu [14].

IIpu nproMy GepyThCa 0 YBAru Taki MOKA3HUKI:

e morpeba (y BifcoTKax) y HaJlaHHI IeBHUX BUAIB Ta
o0cariB MefUUHOI ZOIOMOTY Ha KOKHOMY DiBHI MeJUYHOTO
3a0e3MeueHH;

e vyac ii HaaHHA MEIUYHUM IIePCOHAJIOM BiJTIOBigHOTO
piBHA KBagiikarii;

¢ TpUBAJNiCTH mepeOyBaHHA (HAJaHHI MeJUYHOI JOTIOMO-
M Ta JiKyBaHHA) IMOPAHEHWX, YPasKeHUX, TPABMOBAHUX
1 XBOpPHUX Ha KOKHOMY PiBHI MeIUUYHOTO 3a0e3IIeUeHHs;

¢ YaCTKa IOpPaHEHUX, YPa'KeHUX, TPABMOBAHUX i XBO-
pUX, SKi 3aJUIIAIOTHCS Ha KOKHOMY PiBHI MeJUUHOTO 3a6€3-
TeYeHH Ta i JIaraloTh eBaKyalii Ha BUIIL PiBHI MeIUIHOTO
3a0e31eUeHH;

® YaCTKa MOPaHEHWX, YPaKEeHUX, TPABMOBAHUX i XBOPUX
BificbKOBOCTYKOOBIIiB, AKi OTPEOYIOTH TPUBAIOI MeIUUHOI
Ta MeIUKO-TICUXO0JIOTiUHOI peabismiTamnii B cTalioHapHUX yMO-
Bax y IeHTpax MeguuHol peabimiTarii Ta caHATOPHO-KYPOPT-
HOTO JIiIKyBaHHA a00 B peabisitanifinnx rocoitanax 3CY.

1Ii mokasHuKY (HOpMaTHBM) 6ePyTHCA 32 OCHOBY IIif Uac
NIPOBEJIEHHS PO3PAXYHKIB OpraHisariifHo-IITaTHOI CTPYKTY-
P¥ MeIWUYHKX MiApO3AinaiB BificbKOBUX uYacTHH (3’€IHAHB),
CTPYKTYpPH Ta KiJIbKOCTi BiICBKOBO-MEIWUYHUX B3aKJaliB,
CaHiTapPHO-TPAHCIOPTHUX YACTHH i MiAposmiiiB, moTpebu
B MeIUYHOMY IIePCOHAJi, MEIUUYHOMY Ta CaHiTapHO-TeXHiu-
HOMY MaiHi, KimbkocTi # Bumax (TUmax) caHiTapHO-
TPAHCIOPTHUX 3aCO0iB.

Ilna mpoBeleHHS PO3PAXYHKIB MOTPeOM B pecypcax s
MeguuHoro 3abesmeuennsa 3CY OepeThcA OO yBaru, IO
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MenuuHe 3abesneuenua 3CY Ha mepiioMy Ta Ipyromy
PiBHAX MeIUMYHOTO 3a0e3meueHHs 3ifICHIOETHCI 38 PAXYHOK
BiacHuX pecypcie Meamunux cui. BopHouac i3 ypaxyBaH-
HAM JOCBiny MeguuHoro sabesneuenns 3CY mix uac BigouT-
TS TOBHOMAcIITa0HO1 30poiiHoi arpecii P® mporu Ykpainu
aBTOPM BBAYKAIOTh 3a HEOOXiHe 3aIpOMOHYBATH BapiaHT
pospaxyuaky norpedu 3CY B pecypcax AJia HaflaHHA CIIeIiai-
30BaHOI MeJUYHOI JOIOMOT'Y HA TPETHOMY Ta YETBEPTOMY PiB-
HAX MeIUYHOTO 3a0e3reueHHsA, a caMe TIOTpedu B KiabKocTi
CTaI[iOHApPHUX JiKOK [IJA HaTaHHA MEIUYHOI JOIOMOI'HU
TIOPaHeHNM, YPayKeHUM, TPABMOBAHUM i XBOPUM BiACHKOBO-
CIIYKO0BIAM Y IUBIIBHUX 3aKJIaJaX 0XOPOHU 3I0POB’ .
Taxy moTpeby MoKHa po3paxyBaTu 3a GOPMYJIOI0:

_BxCxD
E

4

’

ne A — morpeba B IiKKOBOMY (DOHi;

B - mono60Bi caniTapHi BTpatu (mopaHeHi, ypaskeHi, Tpas-
MOBAaHi Ta XBopi);

C - koedimient morpebu B 1101000Bi#l rocmitamisamii mopa-
HEeHUX, YPa'KeHUX, TPAaBMOBAHUX Ta XBOPUX BiliCHKOBO-
CIy2K00BIIiB;

D - KinbKicTh MPOTHO30BaHUX Ai6 BOEHHOTO KOHQIIKTY;

E — o6opor miskKa (TpuBaIicTh KiTBKOCTi TPOTHO30BaHUX i
BOEHHOTO KOH(JIIKTY, IO MOAIIAETHCA HA CePelHIO TPUBa-
JIiCTh JIIKYBaHHS MOPAaHEHWX, VPaKEeHUX, TPAaBMOBAHUX Ta
XBOPUX BilICBKOBOCHY:KOOBIIB (0epyThCA IOKA3HUKM Bif
30 mo 60 xi6).

Cuim TaKoK y3ATH IO YBATH, III0 3a CIIPUATINBOI 60110801
Ta MeIHKO-TAKTHUYHOI OOCTAHOBKM HA TPEThOMY piBHI
MeJUUYHOrO 3abe3neueHHs Moxke sanumarucsa no 45-50%
Bif 3arasbHOI KimbKoOCTi camiTapHuX BTpaT [14].

Hopmatusu 3abesmeueHHss MeIUUYHUX TiAPO3LiIiB Bilich-
KOBUX YacTuH (3’¢[HaHB) i BiliCbKOBO-MEAMYHUX 3aKJIafdiB
MeIUYHOIO TeXHIKOI0 Ta MalHOM, CIEIiaJbHOI0 MeINYHOIO
TeXHIKOI0 ITiJf uac ixX 3acTOCyBaHHS B 0COOJMBUI Iepiof ycTa-
HoBJIeH] Hakasamu ['eHepansHOro mrady 3CY ta BificbkoBo-
MeguuHOTO AenapramenTy MOV 1romo opramisaiiii MmeguuHo-
ro mocrauanusa B 3CY [24-28].

BoxgHouac Heo6XigHO 3a3HAUNTH, 110 MEPEIiKH MEIUIHO-
r'o MaliHa Ta CIeliaJbHOl MeJUUHOI TeXHIKHU IJIA BiiChKOBUX
yacTuH (3’eIHaHB) i BiliCbKOBO-MeIMYHUX 3aKJAaJIiB, ycTa-
HOBJIEHI TepesiueHMMM KepiBHUMM JOKYMEHTaMM, BU3HA-
Yal0Th HOPMU Ta IepeJiku MeINYHOro MaiiHa i cremiagabHOL
MeIWYHOI TeXHiKu Ha mepion dopmyBaHHS (YTPHUMaHHS)
BilicbKOBUX dYacTUH (3’€ZHAHb) Ta BifICBKOBO-MEIUUHUX
3aKJajiB.

B ymoBax TpuBanmx 0oiioBux Hifi BifiCbKOBI 4acTWHUI
(3’eqHAHHA) Micad BUKOHAHHA 00MOBUX 3aBIaHb i MOHECEHHS
00i10BUX BTpAT BiBOAATHCA B PaiOHU BiTHOBJIEHHS 60€31aT-
HocTi. ¥ IIe#l mepios IpoBOAUTHCS ITOIIOBHEHHSA 3aIaciB inau-
BifyasbHMX 3aC00iB MEIMYHOTO 3aXUCTy, MEIMYHOTO MaiiHa
(KOMIIIEKTiB) cIeniaJbHOr0 NPU3HAUYEHHS, MOINOBHEHHS
BTpaT i BiZHOBJIEHHA CIPOMOXKHOCTe!l (YHKIiOHAIbHUX
MeTUUYHUX KOMILJICKTiB.

Bificbk0oBO-MeIMUHI 3aKJagu MOTPeOYIOTh MOCTiHHOIO
TIONIOBHEHHS 3aIlaciB MeIWYHOTO MaiHa, JIIKapChKUX 3aco-
0iB, KpoBi Ta ii mpenapaTiB 1y 3a6e3MeUeHHA CIIPOMOIKHOC-
Ti HaZlaHHA BCTAHOBJIEHUX BU/IB Ta 00CATiB MeAMYHOI JOIIO-
Moru. ¥ci Ii 3axofu MPOBOAATHCA 32 PAXYHOK 3alaciB Me-
JUYHOTO MaliHa, AKi 30epiraioThCcsa HA MEIWYHUX CKJAgax,
a TaKOK 3a PaXYHOK JiKapChKUX 3aco0iB i BUTpaTHOTO Me-
JUYHOTO MaiiHa BifiCbKOBO-MeIWYHHWX KJIHIUYHWX IIEHTPiB
perioHiB, y 30Hi BiIMOBifaJIbHOCTI AKUX IPOXOJUTE BiTHOB-
JeHHA 00€3TATHOCTI BiiCbKOBUX YaCTHUH (3’ €THAHB).

Ilig uac BU3HAYEHHA MOTPEOM B MEAMUYHOMY MaiiHi HeoO-
XiIHO BpaXxOBYBAaTH, II10:

o 3a0e3meveHicThb BiiCbKOBUX YacTHH (3’€JHAHD) 3acoba-
MU iHIWBiAYaJbHOTO MEIUUYHOTO 3aXWCTY MAa€ CTAHOBUTHU
3 pospaxyHKY Ha 110% oco6oBoro ckjangy BificbKoBoOI uac-
TuHu (3’ eqHanHA) [24];

o 3a0esmedeHicTh BiNICBKOBUX 4YaCTUH (3’€ZHAHB) Ta
BifICbLKOBO-MeAMYHMNX 3aKJaJiB KOMILJIEKTHO-TA0EJbHUM
OCHAIITeHHAM, MeJUUYHUM MaiHOM Ta CIeliaJbHOI MeIud-
HOIO TEeXHiKOI0 Ma€ Bi[IOBiZaTH BCTAHOBJIEHUM KePiBHUMU
IoKyMeHTaMu HOpMaMm [24-28];

e 3amacu iHAWBiZyaJbHUX 3ac00iB MEIMYHOTO 3aXUCTY Ta
MeJUUYHOTO MaiiHa y BifiChbKOBHX uacTMHAX (3’€THAHHAX)
i BifichKOBO-MeIMYHUX 3aKJaZaX MalTh 3abe3rneyyBaT II0-
KpuTTaA moTped HemepeabauyBaHUX BTPAT MEJUUYHOTO MaiiHa
(61u3pk0 15% Big moTpedu) Ta 3amacy MeAMYHOTO MaiiHa CIe-
mianpHOro HpusHayeHHs (61u3pKo 20% Big morpebdu)[14, 24].

OpguuMm i3 3aBmaHb, BusHaueHnx CrpaTeriuaum 00OPOH-
HUM OloJileTeHeM YKpaiHu, € CTBOPeHHS HeoOXiTHuX 3amacis
MaTepiaJbHO-TeXHIUHMX 3ac00iB AJa 3a0e3meueHHSI 000pO-
Ho3maTHOCTI gmep:kaBu [29], 3oKpeMa BilicbKOBOTO MaifHa
HeIIOPYIIHUX 3amaciB, AKe MPU3HAUEHE I BUKOPUCTAHHSA
B oco0nBUI Iepiof i nepebyBae B MUPHUI Yac Ha ZOBIOCTPO-
KOBOMY 30epiramui y BificbKOBMX UacTMHAX, I[0 perjamMeH-
ToBaHO nocraHoBolo Kabimery MinmicrpiB Yrpainu «IIpo
saTBepi:keHHs [looKeHHS PO MOPALOK 00Ky, 36epiran-
Hf, CIICAHHA Ta BUKOPUCTAaHHA BilficbKOBOT0 MaitHa y 36poii-
Hux Cumax» [30].

3amacu mexmuHoro MaiiHa y 3CY mogmindroThca Ha
BifiCbKOBi, omepaTuBHi Ta 3amacu 1meHTpy [31].

BificrkoBi 3anacu mpusHaueHi 1A GOpMYBaHHS Ta PO3-
TOpTaHHS BiliCbKOBUX UACTHH (3’ €HAHD) Ta YCTAHOB, IT€PEX0-
Iy Ha IIITATU BOEHHOTO Yacy i IpuBeJeHHd iX y 60i0BY TOTOB-
HicTh i mepebyBaioTh Oe3mOCepPeHBO Y BiiChKOBUX YaCTHHAX
(3’eqHaHHAX) Ta ycTaHOBax. BoHM po3paxoBaHi 37e01mb1TIOr0
Ha OJHY BilicbKoBy omepanioo (3—5 xi6). ITomoBHeHHS
BifiCbKOBUX 3amaciB 3iMCHIOETHCA 32 PAXYHOK OIEPATUBHUX
3anaciB, IIpU3HAYEeHUX [JId IIOIIOBHEHHA IIOTOUYHUX BUTPAT
i 6oitoBUX BTpAT BifichbK (CHMJI) IPH iX OIEPATHBHOMY PO3TOP-
TaHHi Ta MiJ Yac Iepimx onepaiii (60ioBux miii).

OnepatuBHi 3amacu (GopMyIOTHCS BiIOBiZHO IO HOPM
3amaciB MarepiaJbHO-TeXHIUHUX 3aco0iB [JiA yrpyHoBaHb
BifichK (cuJI) Ta 30epiraioThesa Ha CKJIajgax i 6asax.

3amacu LEHTPY MpPHU3HAUEHI A 3a0es3leueHHs HOBUX
(opmyBaHb, KOMIeHcallil 6e3MOBOPOTHUX 60WOBMX BTPAT
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MaTepiaJbHO-TeXHiYHUX 3aco0iB. 3amacu LEHTPY CTBO-
proioThes 3a miaaHamu I'enepanbHoro mTady 3CY Ta € #oro
pesepBOM. 3a PO3paxyHKaMU, 3aIlacy LEeHTPY MaTh 3a0e3-
IeYUTU ONHO-TPUMicAYHY moTpely BilichK (cmia), AKi
posmouau 60ioBi fii.

MarepianbHe 3a0e3meueHHs BilfichbK (CMJI) y mepiiri MicAIri
omepariiii (6o¥oBux [iit) smificHIOETHCS 3 MOOiTisamiiHIX
3amaciBs, SKi CTBOPIOIOTHCA B MUPHUI yac Ha mepiog Mooi-
Jisarii 000pOHHUX Tany3eii fep:KaBu (EKOHOMIKM YKpaiHm).
VY mogpasbiomy 3a0e3medyeHHa BifiCHK (cui) Ta BifICBKOBO-
MeIUYHUX 3aKJa[JiB MeIUYHUM MAaHHOM i CIeIiaJbHOIO
MeIMYHOIO TEXHIK0I0 Ma€ IPOBOUTHUCSA 38 PAXYHOK X mocTa-
BOK/3aKyIiBesb Bifl CHCTeMU OXOPOHU 30POB’ A Jep:KaBy Ta
inmwux MinicTepcTB i BizoMcTB (eKOHOMiKM YKpaiHu).

Ba:xiuBuM YMHHUKOM 3a0e3medyeHHS HeOOXiTHUX CIIpo-
MoOKHOCTeli MeaWUHMX CHJ € MOBHE YKOMILIEKTYBaHHS
BifiCbKOBMX YaCTHH (3’€JHAHD) Ta CAHiTAPHO-TPAHCIIOPTHUX
YaCTHH 1 MiApo3/iniB OpOHLOBAHMMU 3aCO0AMU JIJIS BUBE3EH-
HS IOpaHEHUX, YPaKeHUX i TPaBMOBaHUX 3 MOJIA 6010, a Ta-
KOXK CaHiTapHO-TPAHCIOPTHUMH 3ac00aMu A MeSUUHOI Ta
aepoMennuHOi eBakyarii. Bogmouac B ymMoBax aKTHUBHUX
0oitoBUX [ilf Ta IMOCHJIEHOI eKCILIyaTaIlii caHiTapHi aBTOMO-
0i1i HEPiZKO BUXOAATH 3 Jaoy BHACIIIOK Pi3HUX IIOJIOMOK,
a iHoAi I BHMINYIOTHCA MPOTUBHUKOM, II[0 MOTPe6YE mMOCTii-
HOTO IX peMOHTY (BizHOBJIeHHA) Ta monoBHeHHA. ToMy Hana-
TOMKEeHHSA iX MacoBOTO BHPOOHUIITBA HA BiTUMSHAHUX
IIPOMHUCJIOBUX MOTYKHOCTSAX HA YMOBaX JIeP:KaBHOTO 3aMOB-
JIeHHA € BKpaii Ba:KIuBUM 3aBaanuaM. Ha :kanb, Ha 1ei uac
Take BUPOOHUIITBO, AKe MaJio 0 3abesneuyBaTtu motpedu 3CY
Ta iHIIX CKJAJOBMX CHJ 00OpOHHW, B YKpaiHi BifcyTHe,
a Meguuni cuin 3a0e3meUy0ThCA CaHiTAPHO-TPAHCIOPTHU-
MU 3aco0aMu, CIIEeIialbHOI0 MEIUYHOI TeXHIKOIO Ta MOJbO-
BUMHI MOOLIBHMMHK BiliCBKOBO-MELUUYHMMH 3aKJaZaMHU 3a
PaxyHOK MiKHapOJHOI TeXHiUHOI JOIIOMOTH Ta BOJIOHTEPIB.

IlizcymoBytoun aHai3 MOMKJIMBOCTEH IOAO PECYpPCHOIO
3a0e3meueHHsd MOTPed MEeIUUYHOro 3a6e3meueHHs CUI 000Po-
HM HeoOXiZHO 3a3HAuUMTH, IO KpiM BJacHUX pecypciB Me-
IUYHUX cuj moctaHoBoio Kabinery MinicTpiB Ykpainu «IIpo
3aTBepPAKeHHS MOOLTisamifiHux saBHaHb (3aMOBJIEHBL) Ha
ocobsuBui mepiox» [15] B iHTepecax MeguyHOTO 3a6e3MeYeH-
HS cJI 000POHY IepedaueHe HaJaHHs TOCAYT Bix YKp3aris-
Humi ta MiHiHQpacTPpyKTypu y IpPOBeAeHHI MeTWUHOL
eBaKyallii mopaHeHUX, YparKeHUX, TPABMOBAHUX i XBOPHUX
BifiCbKOBOC/IYsK00BI[iB, 3a0esneueHHa MeIUUYHUX CHJI i Me-
OUYHUX CIYKO iHITUX CKJIaJOBUX CUJI O00POHU MeIUUHUM
MaifHOM, JiKapChKUMU 3acobamMu, KpoB’o Ta if mpenapatamu
roito. Kpim Toro, mopAmok HagaHHA MUX MOCAYT Ha 3acagax
€IVHOTO MeJUYHOI'0 IIPOCTOPY Ta IXHi KiNbKicHI MOKABHUKYI
(oOcsaru) Oysu persiaMeHTOBaHI i JeTai3oBaHi B MMOCTaHOBI
Kabinery MinicTpiB Yrpaiuu «IIpo saTBepa:xenHs BoenHo-
MenUUHOI NOKTPWUHM YKpainu» [16], posmopamxeHHi
Kab6inery MinictpiB Ykpainu «eAKi muTaHHA MeIUIHOTO
3a0e3meueHHs BiliCbKOBOCIY:KOOBIIiB, 0Ci0 pAmoBOro i Ha-
YaIbHAIBLKOTO CKJIAAY Ta MOJIINeHChbKUX, AKi 0epyTh yUaCTh
B aHTUTEPOPUCTUYHIN omepamii Ta 3miificHeHHi 3axoAiB i3

3a0e3meueHHA HaI[ioHAJbHOI Gesmeku i oOopomHu, Bimciui
i crpumyBanHa 36poitHoi arpecii Pocificbkoi Pepeparrii
y Houenskiit ta JIyrancekiit o6nactax» [17] Ta cuminsHOMY
Harkasi MOV Ta MinicTepcTBa 0X0poHU 370pOB’A YKpainu
«IIpo BusHAUeHHA MeXaHi3My HaflaHHA BTOPUHHOI (crertiasri-
30BaHOi) i TpeTwHHOI (BMCOKOCIEI[iaIi3oBaHOi) MeaUUHOL
JOIIOMOTI'M BiiCbKOBOCJIYK00BIAM, AKi 0€pYTh yUaCTh B aHTH-
TEePOPUCTUYHIH omepanii Ta 3zxificHeHHI 3axoAiB i3 3a0e3me-
YyeHHA HallioHAJLHOI Oe3meku i 060poHM, Bifciui i crpumyBan-
Ha 30poiiHoi arpecii Pocificbkoi @eneparnii Ta/ab6o B ymoBax
3aIIPOBA/IJKEHHA BOEHHOTO UM HAI3BUYANHOrO cTany» [18].

ITeit Haxka3 Bu3HAYAE MTEPEJIIK 3aKJIA/[iB 0XOPOHU 3T0POB’ A
(253 3akmagy OXOPOHU 3IOPOB’S KOMYHAJNBHOI BJIACHOCTI
y 22 obaacrax Yipaiuu), B Akux mMaike 20 Tuc. mpodinsHux
JIYKOK BUIINAIOTHCA AJA HAJAHHSA MEAWYHOI JOIIOMOTH Ta
JiKYBaHHSA IOPAaHEHUX, YPaKeHUX, TPABMOBAHUX i XBOPUX
BifiCbKOBOCTY:KOO0BIIiB, KpiM TOro, me 1 Tuc. Ji:KOK BUi-
JISEThCS IJIA 3a3HAUEHUX ITijiedl y 27 KIiHIYHMX ycTaHOBax
Hamionanbuoi akagemii megmunux sHayk (HAMH) Vipainu.

Amnanis gocBiny memwuHoro sabesmeueHHS BifiCHK (CHIT)
B YMOBaX Bi0UTTA moBHOMACIIITA0HOI 36poiiHoi arpecii P®
npoTu YKpaiHu Jae MifcTaBU CTBEPAKYBATH, IO KpPim
3abesmeueHHa IOTPed CUI 000POHU B HeoOXigHi#l KimbKoCTi
MeIWYHUX pPecypciB Bu3HAUaJbHEe 3HAUEHHA MAIOTh iXHI
AKicHI XapaKTepuCTHUKM i cTaH, AKi 0e3mocepelHbO BILIM-
BalOTh Ha e(eKTHBHICTh MeIUUYHOTO 3abesleueHHsA BifiChbK
(cun), aKicTb HaJaHHA MESUYHOI JTOMOMOTHM HA Pi3HHUX
PiBHSX MeIMYHOrO 3a0e3leueHHs, 30epeKeH s KUTTA i 310-
POB’ BiliCbKOBOCIY:KOO0BIIiB Ta HAHCKOPiIlle IOBEPHEHHA iX
0 BifiCbKOBUX YACTHUH IIicJIA IOPaHEHb, YPAKeHb i TPaBM.
CaMe Taki BUMOTM [I0 MEIWYHOr0 3a0e3IeUeHHA CHJI 000po-
HH, cepej iHIINX, HABIB Y CBOEMY BeUipHLOMY 3BE€PHEHHI 0
rpomagasd Yepaimu 19 aumcromama 2023 p. IIpesupmenrt
Yxpainu Borogumup 3enencbruii [32].

SkicTb pecypciB 1A MeguuHOTO 3a6e3meueHHd CUI 000-
poHu Mae OyTu 3abesmeuena Ta JOTpUMaHa uyepes:

o gAKicHi i1 ceprudikoBani imguBigyanbHi 3acodbu Mmeguy-
Horo 3axucTy (iHmumBigyanpHi 3acobu HagaHHS IMepIol
MeIUUHOI (JoMeIUUHOI) JOIIOMOTH);

e sgKicHe, cepTu(ikoBaHe, HaLiliHe Ta IpUIATHE IO BU-
KOPUCTAHHA B IIOJHOBUX YMOBaX KOMILIEKTHO-Ta0eJbHE
OCHAINeHHS MeAWYHHUX MiJpo3AiNiB BiiCbKOBHX YaCTHH
(3’emHaHb) Ta MOOITPHMX BiliCBKOBO-MEIUUHMX IiApPO3iliB
i sakJanis;

e CyuacHi eBaKyallilflHO-TPAaHCIIOPTHI 3aco0wu;

e AKiCHY MiATOTOBKY HEOOXimHOI KiJBKOCTi CTPiIbIIiB-
caHiTapiB, 60if0OBUX Ta cTapimux 00f0BUX MeIWKIB y Ha-
BUaJbHMX IeHTpax (mkosnax) 3CY BigmoBimHO M0 3aTBEp-
IKeHNX HABUAJbHUX NPOrpaM 3 TAKTHUUYHOI MeIUIIMHU
(TCCC — Tactical Combat Casualty Care);

¢ CBOEUACHY Ta AKICHY MEAWYHY IOIOMOTY IOPAHEHUM,
VpasKeHUM, TPAaBMOBAHUM i XBOPUM BifiCbKOBOCIYKOOBI[AM
BiZTIOBiAHO 0 cTaHAAPTIiB MEAMYHOI HOIOMOTH (MEIMYHUX
CTaHIapTiB), eeKTUBHICTh AKMX BiATIOBifae MisKHAPOTHUM
TIPaKTUKaM.
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Kpim Toro, Minictp o6oporu Ykpainu Pycrem Ymepos mo-
crasuB nepen Meguunumu cumamu 3CY s3aBgauud: «Hurra
i 3M0pPOB’s HAIIMX MOpaHEHWX BOIHIB — IIe Balla ocoducTa
BigmoBigambHicTE. M1 MaeMoO IMOeIHATH HAHOBIIII miAXomm
HATO 3 ycim macuBoM J0CBiy 60i10BUX MeAuKiB 3 YKpaiH-
CbKOro (DpoHTY.. Bumaraio mosbaBuTuCSA 3acTapiux mpak-
THK, COBETCHKUX IIiTXOMiB Ta BChOI'0, IIT0 HE BiTIOBia€ mpuH-
nunaMm HATO. Bumararo mos30yTucs TOHH IMamepy Ta HapeITi
3pobuTn eeKTHBHY HUPPOBY cucTeMy. Bumaraio 3poOuTH
HOpMAaJIbHUI 3BOPOTHUI 3B’A30K 3 MeIUKaM{ Ha IepeaKy,
1100 BOHM OTPUMYBAJHK BCe, 10 iM moTpidHO BuacHo. OUiKyio
YiTKUX KPOKiB /I TOJOJAHHSA 03HAYEHUX IPO0IEM...» [33].

Hoceix noBrorpusasoi mopHoMaciiTabHoi Bifinu P® mpo-
™M YKpaiHu HiATBepAUB MOIEpPeIHI Po3paxyHKM Ta HaIpa-
III0BAHHSA 100 HeoOXiHOCTI CTBOPeHHS B YKpaiHi BIacHUX
MIPOMUCJIOBUX MOTYKHOCTEH )1 BUPOOHUIITBA i 3a6e3meueH-
Ha nmoTpeb 3CY Ta iHIMUX CKJIAJOBUX CUJI 000POHU B MEIMY-
HOMY MaiiHi, JiKapcbKUX 3ac00aX, KOMILIEKTHO-Ta0eIbHOMY
i caHiTapHO-TEXHIUHOMY OCHAII[€HH] Ta CIeNiaJbHil Megm-
Hifl TeXHIIi NIIAXOM YKJaJaHHA JOTOBOPIB 3a Aep:KaBHUM
000POHHUM 3aMOBJIEHHSIM.

Hagsepeni B cTaTTi 3aK0HOJABUI Ta HOPMATUBHO-IIPABOB1
aKTH, KepiBHI ¥ JOKTPUHAJbHI JOKYMEHTH BHU3HAUYAIOTh
TOPANOK PO3PAXYHKY HMOTPebu Ta GopMyBaHHA HEOOXiTHUX
pecypciB ana memwunoro sabesmeuenusa 3CY. Bojgmouac,
KpiM ITaHyBaHHA Ta CTBOPEeHHS HeOOXiMHUX 3amaciB Meauy-
HUX pecypciB, 000B’ A3K0BOI0 YMOBOIO YCIIIIITHOTO MeTUYHOTO
3abesneuenna 3CY mig wac BigOUTTS mOBHOMACIITAOHOI
30poiiHoi arpecii mpotu YKpainu € HeobXigHiCTh e()eKTUBHO-
T'0 YIPaBIiHHA Ta PalioHAJbHOTO BUKOPUCTAHHA METUUHUX
pecypcis.

BucHosku

1. YcraHoBaeHO, 10 MOKA3HUKHK CAHITAPHUX BTPAT 0CO-
00BOTO CKJIaAy BifichbK (CMJI), a TAKOK MPUHIIUIN CBOEYAC-
HOCTi, IOCHiZOBHOCTI ¥ HACTYOHOCTI Hii uYac HagaHHA
MEeIWYHOI IOIIOMOTH MMOPAHEHUM, YPasKeHUM, TPaBMOBAHUM
i XBOpMM BiliCbKOBOCIYKOOBI[IM € OCHOBHMMM Ta BH3HA-
YaIbHAMHU UMHHUKAMH IIiJ Yac Po3paxyHKy 00cAriB Heob-
XiIHUX pecypciB IS HAMEKHOTO MEIUUYHOTO 3a0e3MeueHHs
3CV mip yac ix 3acTocyBaHHS.

2. ToBeneHo, 1110 AJIs IOBHOIIIHHOTO MeJUUHOTO 3abesme-
yerus 3CY Meaununi cuay MOBUHHI MaTH HeoOXigHMI obcar
BJIACHUX PecypciB, a B yMOBaxX BifOUTTS mMOBHOMACIITaOHOI
30poitHOi arpecii mpotu YKpainu, Kpim Toro, HeoOXigHO 3a-
JIyYaTH PECYPCH i MOCHYTH Bif CHCTEMU OXOPOHU 3TOPOB’S
Jep:KaBu Ta iHmMUX MiHicTepcTB i BiZOMCTB (eKOHOMiKHU
Yxpaiun).

3. CTBepIKyeThCs, 0 AKICTh MEAWUYHUX PECYPCIB AJIA
MEeIWYHOTO 3a0e3MeUeHHs CIJI 00OPOHM B YMOBaX CYyYacCHUX
30poMHMX KOHGIIKTIB, 30KpeMa I mif uac BiIOUTTA IOBHO-
MacmTabHoi 36poiiHoi arpecii P® mpotu Yxpainu, mae Bu-
3HAUaJbHE 3HAUeHHd i 6es3mocepeJHLO0 BILINBAE HA e(DeKTUB-
HiCTh MeIMYHOTO 3abe3meueHHs BificbK (Cui), AKicTh HamaH-
HSA MeIWYHOI JOIOMOIHW, 30eperkeHHs MXKUTTA i 3M0poB’sd

BifiCbKOBOCIY:KOOBI[IiB Ta HaNCKOpile IOBEPHEHHSA iX [0
BiiCBKOBUWX YaCTWH IIiCJiA IOPAaHEHb, YPAKEHB 1 TPaBM.

4. O6opoHHe LIaHYyBaHHA K OCHOBA PO3BUTKY Ta JOCHT-
HeHHA HeoOXiZHUX CIPOMOXKHOCTEH CUJI 000pOHU i 3abesme-
YyeHHA 000POHO3JATHOCTI Jep:KaBd Ma€ OyTH OCHOBOIO JJIA
Oro/KeTHOTO (DiHAHCYBAaHHS CEKTOPY 0O0POHU BiATIOBiAHO 0
BUBHAUEHUX HUM TIePesiKy Ta 00cAriB HeoOXiTHUX pecypciB
i mocaryr.
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BIICbKOBOI OCBITW:
BM3HAYEHHS MOHATL
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CTaHy

Y ctarTi npoaHaniaoBaHo vi yTOYHEHO OKPEMi KOMIMOHEHTY
MOHSITTEBO-KATEropiasbHOro anapaty y cgepi 3a6e3ne4eHHs
AIKOCTI MPOeCiniHol BiricbKOBOI OCBITU B YKpaiHi,
3anpornoHoBaHo CTPYKTYPy CUCTEMU 3a6E3NEYEHHS AKOCTI
MPOGhECIiNHOI BIVICbKOBOI OCBITU, MOKA3HWKM OLiHIOBaHHS ii
CTaHy, a TaKoX PO3rnsHyTO MiAXoau [0 30iICHEHHS
MOHITOPUHTY SIKOCTi MPOGYECIViHOI BIVICbKOBOI OCBITU

3 ypaxyBaHHAM BITYN3HAHOIo J4OCBIAY ¥ AOCBIAY KpaiH —
uneHis HATO.
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ocraHoBKa npob;aemu. IloBHOMacITabHe 36poii-

He BTOprHeHHa P® Ha Tepuropito YKpainm

i BeleHHa cuaMu GesleKu Ta 000POHM HAIIOI

IepsKaBy JOBTOTPUBANUX BHUCHAKJIMBUX 00I10-

BUX [Ji#f i3 3aXMCTy TePUTOPiaJbHOI IiTicCHOCTL
Ta He3aJeXHOCTi 0AThbKIiBINMHHN CTAIXM OJHUM 3 TOJOBHUX
YMHHWKIB, 10 BU3HAYWIN HEOOXiJAHICTH IPHUCKOPEHHS pea-
Jisarii cTpaTeriuHoro Kypcy YKpainum Ha HaOyTTSA IOBHO-
mpaBHOTO uJeHcTBa B €Bponeiicbkomy Cotosi Ta Opramisairii
IliBHiyHOATIAHTUYHOI'O ZOrOBOPY, CYTTEBOI aKTMBisaIil
B MaKCHMAJbHO CTUCJI CTPOKM pedopm, BusHaueHux B [1],
110 3HAYHOI0 Mipoi0 CIPUATHME BiIHOBJIEHHIO TEPUTOPiaTb-
HOI mimicmocTi YKpainu, BUBeIeHHIO POCIICHKUX BiMCBK Ta
npunvHeHHIO 6070oBux Aift. HuHi BUHMKIA HarajabHA IOTPe-
0a B IIOCTYIIOBOMY II€pexofi mo 3acan mpodeciiimoi apwmii,
HeBigKIagHOMY ii 3a0e3meueHHi 60e3JaTHUMY, MOOLIBHUMH,
BUCOKOKBaJIi(hiKOBAaHMMY, BMOTHMBOBAHUMHU O(MiIlepChEKUMU
KagpamMu 3 TIu60KuMU mpodeciiHUMU 3HAHHAMU, CIPO-
MOKHUMM BUKOHYBATH 3aBIAaHHA i3 3aXWCTy KpaiHu, AidTH
CILIBHO 3 MiApo3giiamMu KpaiH AnbdaHCY, TpuUiiMaTt Bifmo-
BimasnbHi pillleHHA B cUTyalligX BUOOPY, a TAKOK BUPI3HATH-
¢ MOOLTbHICTIO, TMHAMIZMOM, KOHCTPYKTHBI3MOM, KPUTHY-
HUM MUCJEHHAM, 3aTHiCTIO pealisoByBaTu cBOi mpodeciiui
Ta TBOPUi 3Ai6HOCTI B eKCTpeMaJbHMX YMOBaX CJIy:K00BOI
IiAMBHOCTI, 10 mepexdavyae HOBI migxomu A0 (JOPMYBaHHS
CTPYKTYpH i 3micTy cucremu BifichkoBoi ocBitu [2]. Omike,
3HAYHO aKTyaJisyBajacs mpobyeMa BcebiuHOTO 3a0e3meueH-
HA i rapaHTyBaHHA SKOCTi BiiCbKOBOI OCBiTH Ta ii HaBaMK-
JUBiNIol CKJIaZ0BoI — mpodeciiiHoi BificbK0OBOI 0CBiTH B yMO-
Bax BBeJIEHHA B YKpaiHi BOEHHOI0 CTaHy.

MeTo10 CTATTIi € CICTEeMaTH30BaHe BUKJIAACHHS IOTJIALIB
aBTOPiB HA PO3POOJIEHHS 1 YIPOBAAKEHHSA B OCBITHIO Jiflb-
HiCTh BUINMUX BiliChKOBMX HaBYaJbHUX B3akJjaziB (BBH3)
iHHOBAIIIHMX WiAXOiB M0 YIpaBIiHHS IpolecoM 3abesIe-
YeHHd 1 rapanTyBaHHA AKocTi mpodeciiinoi BilicbkoBoi
oceitu (IIBO).

Oraan HOBiTHIX Mocaimskenb i mybGmikamii. AKTyanbHi
npobsieMu 3abesneyeHHs SKOCTi OCBiTH POSTISAAI0TECA Y Bif-
TMOBiTHUX HOPMATWBHO-TIPABOBUX akTax [1-4], HayKoBuX
Tpangx BiTUM3HAHMUX Ta 3apyOi’KHUX YUEHHX-TIeJaroriB Ta
ncuxoJjoris A. Bacumioka, B. Kpemens, B. JIyrosoro, T. JIy-
kimoi, JI. Ogmepis, O. OBuapyka, O. Oruua, O. Hikosnaeuka,
T. Porosoi, D. Green, L. Harvey, J. Parri ta in. Baromuii
BHECOK Yy PO3B’s3aHHA MpobiaeMu 3a0e3meueHHs i rapauTy-
BaHHS SAKOCTiI BUINOI BifiCbKOBOI OCBiTH, BIPOBaAKEHHS
B OCBiTHIi# mpoIiec iHHOBAIiHHUX MEJATOTiUHUX TE€XHOJIOTiN
i MeTOOWK, CyYacHUX MeTOJiB MOHITOPHHTY, IuppoBisaiii
OCBiTH TOIIO 3AilicHUIN YKpaiHChKi BificbKoBi Bueni A. Bit-
ueHkKo, A. Kyuepsasuii, A. Jlobarnos, O. MaiicTpenko, B. Mex-
BegneB, C. Mukycs, B. Mipuenko, M. Hemaguwm, JI. OniftHuk,
B. Ocwomio, B. Cemomn, I0. ITyuzna, B. Paxmanos, FO. Pemino,
B. Pm:xuxkos, B. Tenenum, I1. Ilunancekuii, B. frymos Ta iH.

Amnauis gocmigkens i myOaikariii srajaHUX aBTOPiB 3HAY-
HOIO MipoI0 CIIpUAB PO3PO0JIEeHHI0 iHHOBAIHHNX MiAXOLIB 10
PO3B’A3aHHA MPO0JIeMHU YIIPABIiHHS IIPOIecOM 3a0e3IeueHH
AKOCTI mpogecifiHoi BiiCbKOBOI OCBiTH i3 3aCTOCYBAaHHIM
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MeTOJiB eKCIepPTHOTO0 ONUTYBAaHHA Ta KiTbKiCHOrO OIiHIO-
BaHHA HOT0 pe3yJIbTaTiB.

Bukaan ocHoBHOro Marepiaxy. Byap-fke TeopeTuuHe
IOCHiI:KeHHS aKTyalbHUX Mpo0JeM y MeBHil raaysi sHaHb
mepenaycimM moTpedye ommcy, aHai3y ¥ YTOUHEHHS BiAMOBiz-
HUX TOHATH. lle MOBHOI MipoI0 CTOCYETHCA 1 BifICBKOBOI
OCBiTH, fKa HUHI mepeOyBae i MOCTIfHUM BILIMBOM 3Mi-
HIOBaHUX Y Yaci i mpoCcTopi YMHHUKIB 30BHIIIHLOTO i BHYT-
PiTHLOTO CcepefoBUIN, a OTKe, MOTPedye CTPYKTYPHOTO
i 3MicTOBOrO BJOCKOHAJEHHS OCHOBHHX Ii CKJAZOBHUX,
y TOMY YHCJi TpUBeJeHHA IOHATTEBO-KATETOPiaJbHOTO
amapary y BifITIOBiZHICTH J0 CyYacHMX 3amuUTiB BiiCBKOBOI
Hayku Ta ocBitu. Ilofi0He BIOCKOHAIeHHSA Ma€ BigOyBaTucs
Ha OCHOBI CHCTEMHOT'0 aHAJIi3y i 3[iliCHIOBATHCSA 34 TIEBHUMU
aJTOPUTMOM, 30KpEMa:

e BBeJeHHS B HAYKOBHUI 00ir HOPMATWBHO He BU3HAUe-
HUX IIOHATH,

® YTOYHEHHA 3MiCTy HOPMATUBHO BUBHAUEHUX TOHSAT;

e aiamTalif 3MiCTy 3araJbHOOCBITHIX NOHATHL [0 CIIe-
nudiky BifichKOBOI OCBiTH;

e 3ale3meuyeHHS B3aeMocyMicHocTi (rapmonisamii) mo-
HSATb, 3aCTOCOBYBAHMX V BiTUMBHAHIN HOPMATHBHO-TIPABO-
Bi#1 6asi 3i crangapramu kpain — wienis HATO.

Y maHi# cTaTTi yBara aKkIeHTY€ThCA HA aHANIZL ¥ yTOU-
HeHHi TaKuX 0a30BUX KaTeropiii:

¢ 1mpodeciiiHa BificbKOBa OCBiTa;

e gKicTb mpodecifiHoi BifiCbKOBOI OCBiTH;

¢ 3abesmeueHHA AKOCTI mpodeciitHoi BilichKOBOI 0CBiTH;

¢ MOHITOPHHT AKOCTi mpodeciiinoi BifickK0BOI oCcBiTH,

a TaKOK JOTHMYHUX [0 HUX TEPMiHiB, 1[0 YMHSATH Oesmoce-
PefHili BININB HA 3MiCTOBE HAIIOBHEHHS 6a30BUX KaTeropii.

IIpogeciiina siiicvkosa oceima

IlomarTa «mpodeciiina BilicbkoBa ocBiTa» B «KoHmemii
TpaHchopMallii cucreMu BifichKoBOi ocBiTm» [2] i B 3akomi
Yxpaiuu «IIpo ocBiTy» [3] mpeacTaBieHe OTZHAKOBO — AK CIIe-
miajgisoBaHa OCBiTAa BifiCBKOBOIO CIPAMYBAHHS, KA 3700Y-
BAaEThCA 3a OCBITHIMM IIporpamMaMy Ha BifIOBiZHWX PiBHAX
BiliCbKOBOI OCBiTM 3 METOI0 BIOCKOHAJIEHHS IpodeciiiHoro
piBHA BificbKoBOro haxiBia Ta HAOYTTA HaXxOBUX KOMIIETEHT-
HOCTei, 1110 3a0e31eUyI0Th BUKOHAHHS CIIy:K00BUX (00110BUX)
dbyuruii. HaBenene mouarTa norpedye, Ha HAILy IYMKY, I€B-
HUX YTOUHEHb, AKi JAXyTh 3MOI'y UiTKillle BUBHAUWUTH CYT-
3B’ABKM MiK HHMM Ta IPiOPUTETH IMOAANBIIOI0 PO3BUTKY
npodeciitaoi BificbKoBOi ocBiTH. [ 1TbOTO HEOOXiHO:

mo-Tiepire, KoHKpeTuayBaTu cyo’ekriB IIBO — 1e Bifich-
KOBi (paxiBui cuy Gesmeku Ta 000pOHY YKpaiHu;

mo-apyre, posraggatu IIBO B KoHTeKcTi 6e3mepepBHOCTL
ocBiTu i TicHoro i B3a€M03B’A3KY 3 Kap €PHUM 3POCTAHHAM
BilicbKOBUX (haxiBIIiB;

O-TPeTe, aKIeHTyBaTU yBary mijecmpsamoBanocti IIBO
Ha TapaHTOBaHE NOCATHEHHS 3aIllJIAHOBAHUX DE3YJIbTATIB
HaBYAaHHA BiJIIOBIAHO 10 CTAHAAPTIB OCBiTH;

Mo-ueTBepTe, HATOJOCUTH Ha IPiOPUTETHOCTI HAOYTTA
cymicuoctri IIBO Vkpaium 3 BiAmoBiZHO IiATr0TOBKOIO

BificbkoBUX (haxiBIiB 30pOMHUX CHJ [gep:KaB — UJEHiB
HATO;

i mo-m’sATe, BimifiTm Big mOABifiHOrO BWKOPUCTAHHS
TepMiHA «piBeHBb», 3aCTOCOBYBAHOI'O i M0 IpoIeciB, i 10
00’eKTiB OCBiTHBOI AiSIBHOCTI.

YpaxoByrouu 3a3HaueHe, aBTOPU IIPOIOHYIOTh BUKJIACTHI
TOHATTSA «npogeciiina 8ilicbko8a ocgima» B TaKill pegaKIrii:
e HeopMaIbHA, CIeIiali3oBaHa OCBiTa BifICHKOBOTO CIPS-
MYBaHHS 3 MiITOTOBKY BifichKOBUX (PaxiBIiB cui Ge3meKu Ta
obopoHM YKpainu, aka 3100yBa€ThCs 3a OCBiTHIMU IIporpa-
MaMH{ Ha BifMOBiZHMX PiBHSAX OCBiTH, 0a3yeThcsa Ha Gesie-
PEpBHOCTI OCBiTHBLOTO IpOIlECY I TiCHOMY B3a€MO3B’A3KY
3 Kap’epHUM 3pOCTAHHAM BilfichKOBUX (axiBIIiB i cpsamosa-
Ha Ha rapaHToBaHe AOCATHEHHA HUMHU 3allJIaAHOBAHUX
pesyabTaTiB HaBUAHHA BTiJHO 3 BUMOTaMU BiTUM3HAHUX
CTaHJApPTiB, FTADMOHI30BaHUX 3 BiJMOBITHUMU CTAHAAPTAMU
kpain — umeniB HATO, mo mae 3abesmeuntu e(eKTHBHE
BUKOHAHHA BilicbKOBUMU (DaxiBuAMuU cay:K60BuX (60110BUX)
(yHKIi# HA TOCcamax MPUBHAUYEHHS B YMOBAaX MUPHOTO Yacy
Ta B 0CO0IMBUI Tepioz.

Axicmb npogeciiinoi 6iilcbk060i oceimu

Ilonarra «akicmv npogeciiinoi 6iilcbko60i oceimu»
B HOpPMATHUBHiii 0a3i He BU3HAUEHE.

¥ 3akoni Yxpainu «IIpo ocBiTy» sSKicTh ocBiTH — 1€ Bif-
TMOBiHICTEL pPe3yabTaTiB HaBUAHHS BUMOTaM, YCTAHOBIEHUM
3aKOHOJABCTBOM, BiJITIOBiTHMM cTaHZapTOM OCBiTH Ta/a60
IOTOBOPOM TIPO HafaHHA ocBiTHiX mocayr [3]. Vsarani
icHyIOTH pi3HiI MiAXOAM MO TIyMaueHHS MOHATTS «AKiCTb
ocBiTH» [5—8], AKi MOKHA iHTErpyBaTH! 3a TAKUMU y3aTalb-
HEHHUMHU IMOKA3HHUKAMHU: Pe3yJbTaTHBHICTh, MPOIECyasb-
HiCTh, KOMILTEKCHiCTb, edeKTuBHiCTh. [Ipm 1mboMy BapTO
3a3HAYNTH, IO AKIiCTh OCBITM MOKe BimbmBaTH SK CcydacHi
moTpebu, Tak i OyTH HaliJeHOH Ha MaibOyTHE 3 ypaxyBaH-
HSAM TEeHJEHIi# ii pO3BUTKY.

VY uoBiit pegakmii 3akony Yipainu «IIpo BHUIIy 0oCcBiTY»
SAKiCTBb BUINOI OCBiTH — IIe «BiATIOBiAHICTH YMOB IPOBAKEH-
HA OCBiTHBOI AisJMBHOCTI Ta pe3yabTaTiB HABUAHHSA BUMOTAM
3aKOHO/JJaBCTBA Ta CTAHAApPTaM BHUIIOI OCBiTH, IpodeciiHIM
Ta/a00 Mi’KHAPOZHUM CTaHZApTaM (3a HAABHOCTI), a TAKOXK
moTpebaM 3aiHTepecoBaHUX CTOPIH i cycmintbcTBa, 110 3a6€3-
MeYyEeThCA IMIJITXOM 3AiICHEHHSA MIPOIleyP BHYTPIIITHBOTO Ta
30BHIITHKOTO 3ab6e3neueHHA AKocTi» [4]. [Ipu oMy «ocBiT-
HA OiAJbHICTH — OiANBHICTD 3aKJAAiB BUIIOI OCBiTH, CIIpS-
MOBaHA Ha opraHisaiiro, 3abesmeueHHS Ta peaisailiio
OCBiTHBOT'O IIPOIIECY », 16 OCHOBHUMU BUJaMU 3a0e3IeueHHs
miei miAABHOCTI € KamgpoBe, HABYAILHO-METOIWYHE, MAaTe-
piasbpHO-TeXHiUHE, iH(DOpPMAaLiiiHe TOIIO.

Basyiounch Ha pesyabTaTax aHai3y HOPMATWBHO-TIPA-
BOBUX AaKTiB, €HIMKJOINEJUYHUX CIOBHHKOBMX Ta iHIIUX
JiTepaTypHUX A Kepes CTOCOBHO KaTeropii «aKicTh», IpoIo-
HYEThCSA TaKe BUBHAUEHHA NoHATTA axocti [IBO.

«AKicmv npogeciiinoi 8ilicvk060i ocgimu» — 1e CTYIiHb
BiZTOBimHOCTI YMOB IIPOBAJKEHHS OCBiTHBOI AisIIBHOCTI Ta
pes3yJabTaTiB miAroToBKHU (haxiBIliB cuy Oe3meKu Ta 000POHHU
YKpainu BUMOTaM YMHHOTO 3aKOHOJABCTBA Ta IpodecifiHum
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BiTUMBHAHUM 1 MiKHAPOJHWM cTaHAapTaM (CTaHZapTaMm
kpain — wreniB HATO), a Tako:x moTpebaM CTeHKXO0JIIePiB
i cycminmbeTBa, mo 3a0es3medyyeTbCA IIISXOM IIiATOTOBKH
(axiBmiB y cucremi mpogeciiinoi BifichKOBOI ocBiTm 3i
3M00yTTAM HUMHU BiAMOBiZHMX PiBHIB OCBiTH (TAKTUYHOTO,
OIIEPATHUBHOTO, CTPATETiYHOTIO).

3abe3neuenna axocmi npogeciiinol 8illcbK060i ocgimu

Ilonarra «3abe3nevenna axocmi océimu» K 6azoBe B 3a-
KoHax YKpainu «IIpo ocBity» Ta «IIpo Bumy ocBiTy» B3araJi
BificyTHE, X0U4a YaCTKOBO IIPeJICTABJIeHe TIEBHUMHU CTPYKTYP-
HUMH CKJafHuKamMu. Ilpy UbOMY KOZHUM UYHHOM He
3rafiye€ThCSA IIPO PEBYJIBTATH IIHOTO IIPOIECY AK OCHOBHY METY
3a0e3meueHHs SKOCTi 0CBiTH, X0ua Ha TemepiliHiil yac Kpai-
HU BOJIOHCBKOTO IIpoIlecy MPAaKTUYHO IOBHICTIO IEePeHIIn
0 Mofesi 3abesleueHHA SKOCTi Ha OCHOBi pesyJbTaTiB, Je
OCHOBHA yBara IPHUAINAETHCSA BU3HAUEHHIO YiTKO BUMIipIO-
BaHUX KpUTepiiB Ta ingmkaropiB dxocti [1], mo 3Haiiniio
TIeBHE BioOpakeHHS y MaTepiajax JaHOi CTaTTi.

Omxe, TOHATTA «3abe3meyeHHA AKOCTi mpodeciitmol
BifiCbKOBOI OCBiTH » , HA HAIITY TYMKY, € IIPOIIECOM CTBOPEHHSA
IEeHTPATPHUMY OPTaHAMM BHKOHABYOI BJagu, OpraHamMu
yVIpaBJIiHHA BiliCBKOBOIO OCBiTOIO, 3aKJagaMu (CTPYKTypa-
MU) BificbKOBOI CBiTH Ta iHITUMY 3aliKaBIEHIMY CTOPOHAMMI
HaJiftHUX YMOB 3IilicHeHHS e()eKTMBHOI'O OCBITHHOI'O IIPO-
Ilecy Ta OCBiTHBOI AisMIBHOCTI I MOCTIAHOTO IX MiATPUMAHHSA
B HAJIEXKHOMY CTaHi 3 METOIO TapaHTOBAHOTO JOCATHEHHS (a-
XiBIAME cua Ge3meKu Ta 000poHU YKpaiHU 3alllaHOBAHUX
pesyJabTaTiB HaBUaHHA, C()OPMOBAHOCTI BUSHAUEHUX KOMIIe-
TEeHTHOCTeH, iHmuX npodeciiiHo BaKJIMBUX AKOCTEH i IiH-
HicHUX opieHTaIill. ¥ HaBeJeHOMY BU3HAUEHHI € ABi KJIIO-
YOBi KOMIIOHEHTH — CTBOPEHHA Ta IiATPUMAaHHA HATINHUX
YMOB OCBiTHBOTO IpOIleCy i pe3yJbTaTH HAaBYaHHA, IO
BiJI3epKAIOIOTH CYTHICTD IAHOT'O MTOHATTA.

HoTnyHMMY IO JAHOTO MOHATTS € «KOMIIETEHTHICTD 370"
OyBaua BuUIIOi BifiCbKOBOI OCBiTM» i «rapaHTyBaHHSA AKOCTi
npodecifinoi BificbK0OBOi OCBiTH», AKi B HUKUE IIPeJCTaBIe-
HUX aBTOPaAMU BUBHAUEHHSIX MOKYTh OYTH 3aIpPOIIOHOBaHi
10 BBeIeHHS B HAYKOBUII 06ir cepu BilicbKOBOI OCBiTH.

Komnemenmmuicms 3000y8aua 6uuoi 6ilicbk060i ocgimu —
MOKA3HMUK AKOCTi HOro mifTOTOBKHU AK CHCTEMATHYHO IIif-
TBep/KyBaHA HUM 3JATHICTb IO IOCTifHOTO CAMOBIOCKOHA-
JIEHHA ¥ CAaMOOCBiTH Ta TOTOBHICTb /10 BUKOHAHHA (PYHKITiO-
HaIbHUX O000B’A3KiB Ha Imocajgi IpM3HAUYEHHA y BilichbKax
(cumax) B yMOBaxX MUPHOTO Yacy Ta B OCOOJIMBHUI Tepiof Ha
OCHOBi TBOPYOT'O 3aCTOCYBaHHS 3M00yTHX 3HAHB, cHOPMOBA-
HUX HAaBUYOK Ta BMiHb, iHIIIUX MPOQeCciiiHO BaKINBUX IKOC-
Tel 1 IMiHHICHUX Opi€HTAllill BiTIOBiTHO 10 BUMOT BiTUM3HSA-
HUX i MiskHapo#HUX cTaHZApPTiB ocBiTU (cTanmaprisa HATO).
Y HaBelleHOMY BU3HAUEHHI NMOHATTS IOPiBHAHO 3 paHilime
3acTocoByBaHuUMU [4; 6; 9] BapTO 3BepHYTHU yBary Ha CJIOBO-
CIIOJNYUeHHA «CHCTEeMATHYHO MiATBepKyBaHAa HUM (370-
OyBaueMm ocBiTH) 3gaTHiCTh» . TOOTO MIPUHITUI «34aB — 3a0yB»
yiKe He CIIpalboBYy€, II[0 BUMAarae IOCTiHHOTO 3AilCHEHHS
MpoIeAyp [AiarHOCTYBaHHA IeJaroraMu W camoJiarHoc-
TYBaHHA 3700yBauaMu OCBiTH PiBHIB c(hopMOBAHOCTI B HUX

npodeciiHO BaKJIMBUX AKOCTeW 1 IiHHICHMX oOpieHTaIin
y Ipolieci IpoBeieHHA BiAIOBiZHUX MOHITOPMHTOBHUX IOCJi-
IPKeHb ITofI0 3a0e3TeueHHd if rapaHTyBaHHA SKOCTi OCBIiTH.

Tapanmyeanns skocmi npogheciitnoi ilicbK060i ocgimu —
Ile TIOPYKa ¥ BiJNOBiZaJbHICTH OpraHiB ympaBIiHHA BiliCh-
KOBOIO OCBiTOIO Ta 3aKJaJiB (CTPYKTYP) BilicbKOBOI CBiTH 3a
BUKOHAHHSI HUMU JEP:KABHOTO 3aMOBJIEHHA HA IiJTOTOBKY
0c060BOTr0 CKJIALY cuJI Oe3IeKu Ta 000pOHU YKpaiHu 3 mocar-
HeHHAM 3allJIaHOBAHUX Pe3yJbTATiB HaBUaHHA (chopMoBa-
HOCTi BUBHAUEHUX KOMIIETEHTHOCTEI1), 3400y TTAM BigmoBiz-
HUX PiBHIB BifICbKOBOi OCBiTH (TAKTMYHOTO, OTIEPATUBHOTO,
CTpaTeriyHoro) y Bu3HAUeHi TepMiHM Ta GOPMYBaHHAM
y 3I100yBauiB OCBiTH HEOOXiJHUX CIIPOMOIKHOCTEH IIOJ0
e()eKTUBHOTO BUKOHAHHS HUMHU CJIYKO0BO-0010BUX (DYHK-
Ii#t Ha mocajax MPU3HAUEHHS V BilichbKaXx (Cmax) B yMOBax
MUPHOTO Yacy i BOEHHOI'O CTaHy.

Takum yruHOM, OZep:KaHi pe3yJIbTaTH aHAJi3y 3a3Haue-
HUX TOHATH KaTeropiaJbHOro amapary y cdepi Buiroi ocsi-
TH, iX agamranis go ocobuBocteit IIBO ckiaiu miarpyursa
IJis BUPOOJIEHHSA TPOMO3UIill 3 pO3B’A3aHHA BU3HAUEHOI
B CTATTi mpo0OsieMu 3a0e3meueHHs SKOCTi mpodeciiiHoi Bilich-
KOBOI OCBiTH 3 ypaXyBaHHIM €BOJIIOII] IOTVIAAIB Ha ii PyHK-
nionyBauHsa B YKpaiHi i1 y HATO.

Bigmosigao mo crarti 16 posminy V 3akomy Yipainm
«IIpo Bumy ocBiTy» [4] cucrema 3abe3neueHHs SKOCTI BUIIO1
ocBiTE B YKpaiHi cKjagaeTbed i3:

1) cucremu 3abes3meueHHS 3aKJalaMH BUIIOI OCBiTH
SAKOCTi OCBiTHBOI AiAJBHOCTI Ta AKOCTi BHUINOI ocBiTH (cuc-
TeMa BHYTPiIITHbOTO 3a0e3MeueHHs SKOCTi);

2) cucTeMu 30BHIIIHBOTO 3a0e31eUeHH AKOCTi OCBiTHBOI
TifAJIBHOCTI 3aKJIaAiB BUIIOI OCBITH Ta AKOCTi BUIIOI OCBiTH;

3) cucreMmu 3abe3neueHHs AKOCTI AigabHocTi Hamionams-
HOT'0 areHTCTBA i3 3a0e3MMeUeHHI AKOCTi BUITOI OCBiTH i He3a-
JIeXKHUX YCTAHOB OIIiHIOBAaHHS Ta 3a0e3leueHHS SKOCTI
BUIIOi OCBiTH.

Cucrema 3abesnedyeHHs 3aKJagaMy BUIOI OCBiTH SKOCTL
OCBiTHBOI JiATBHOCTI Ta AKOCTI BUIIOI OCBiTH (CHCTEMA BHYT-
pimrHbOTO 3abe3meueHHSA SAKOCTi) mepenbauae 3milicHEHHS
TaKUX IPOIENyp i 3aX0fiB:

1) Bu3HAUEHHS TPUHIUINB i mpouenyp sabesmeueHHS
SAKOCTi BUIIOI OCBiTH;

2) 3nilicHeHHA MOHITOPUHTY Ta IEPiOAMYHOTO MEPErIALY
OCBiTHiX mTporpam;

3) mopiuHe oIiHIOBaHHA 37400yBauiB BUIOi OCBiTH, HAY-
KOBO-TIIeJAaroriuHuX i IefarorivHmx MPAIiBHUKIB 3aKJamy
BUIIIOI OCBITH Ta peryjspHe ONPUIOAHEHHS Pe3yJbTATiB Ta-
KUX OILiHIOBaHb HA O(iI[iiiHOMY BeO-caiiTi 3akjamy BUIIOL
ocBiTH, Ha iH(OpMAIiHHUX CTEHIAX Ta B OyAb-AKUH iHIITUI
crocio;

4) 3abesmeueHHs MigBUINEHHA KBastidikarii megaroriu-
HUX, HAYKOBUX i HAYKOBO-II€JarOTiYHUX IPAIliBHUKIB;

5) sabes3meueHHs HAABHOCTI HEOOXiZHMX pecypciB auas
opraHisalrii ocBiTHBOTO IIPOITECY, B TOMY YHCJi CAMOCTiAHOL
pob6oTH CTYeHTiB, 38 KOMKHOIO OCBITHLOIO IIPOTPAMOI0;

6) 3abesneueHHA HASIBHOCTI iH(OPMAIiHHUX CHUCTEM MJIS
e(heKTBHOTO YIIPaBIiHHA OCBiTHIM ITPOIIECOM;
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7) sabesneuenHa my6miunocTi iHopmarii mpo ocBiTHL
IIporpaMu, CTyIIeHi BUIITO1 OCBiTH Ta KBaJi(ikaIrii;

8) 3abe3meueHH JOTPUMAHHA aKkageMiuHoi 100pouecHoC-
Ti mpamiBHMKaMHU 3aKJaIiB BUINOI OCBiTH Ta 3m00yBauamu
BUINOI OCBiTHM, B TOMY UHCJi CTBOPEHHS i 3abe3lmeueHH
(GyHKIiOHYBaHHA e(eKTHBHOI CHCTeMHU 3amobiraHHa Ta
BUABJIEHHA aKaJeMiyHOTO ILJIaTiaTy;

9) inmux nmpouenyp i saxoxis.

CucTteMa B0BHIIIHBOTO 3a06e3leueHHA AKOCTiI OCBiTHBOI
IifIBHOCTI 3aKJafiB BUIIOI OCBITH Ta AKOCTi BUIIOI OCBiTH
nepexnbauae 3AificHEHHS TaKKUX MPOLEAYP 1 3aX0AiB:

1) sabesmeueHHA e(eKTHUBHOCTI IIPOIleciB i mporexyp
BHYTPIIIHLOTO 3a6e3leueHHA AKOCTI OCBITHBOI MisIBHOCTI
3aKJIaiB BUIIOI OCBiTH Ta AKOCTi BUIIOI OCBiTH;

2) 3abesmeueHHA HAABHOCTI CHCTEeMM IIPOBeIeHHS
TIPOIIeIyP 30BHINIHLOTO 3a0e3MeYeHHs AKOCTI;

3) 3al0esmeueHHS HASBHOCTI ONPUIIOJHEHUX KPUTEPiiB
TIPUIHATTA PillleHb BiJTIOBiAHO 0 CTAHIAPTIB i peKOMeH Al i
3abe3reueHH AKOCTi B €BpOIeiicbKOMY IPOCTOpi BUITIOI OCBiTH;

4) HaJTaTOMKEeHHS JOCTYIHOTO i 3p03yMiJIoro 3BiTyBaHH;

5) mpoBelieHHA MEePiOANYHUX IEePeBipOK MisIBHOCTI cuc-
TeM 3a0e3meueHHI AKOCTI Ta MexaHi3MiB poboTH 3 OTpUMa-
HUMHJ PeKOMEeHJAIlisIMHU;

6) immux mpotenyp i 3axomis.

PosriagHbMO 3MicT IpeacTaBlIeHNX CTPYKTYPHUX CKJIA0-
BUX BHYTpiImHbOTO 3abesmeuennsa axocti [IBO B KouTekcTi
TTOJAJIBITIOTO 3MifICHEHHS IIPOIeyp BUMipIOBAHHSA Ta OI[iHIO-
BaHHA ii moTouHoTO cTamy (puc. 1):

1. Kagpose 3a6e3neuyeHns:

1) akicTe HaykoBo-megaroriunmx mpamiBHukis (HIIII)
i cTaH yKOMILIEKTOBAHOCTI HUMU IITATHUX 1TOCA;

2) akagemiuna mobinbricTs HIIII;

3) sabesmeuenHsa axocti migroroBku HIIII Ha Kypcax
migBuUIeHHA KBaidikaii;

4) AKiCTh 3aCTOCOBYBAHOI PEUTHHTOBOI CHCTEMU OIiHIO-
BaHHA mpodeciiiHol AiSIBHOCTI yYacHUKIB OCBiTHBOTO
IIpOIIeCy;

5) opranizania Habopy KaHAUJATIB HA HABUAHHS B 3aKJIa-
M BifiChKOBOI OCBiTH 3a CIEIliaJbHOCTAMI i creliaisalria-
MM BiZITIOBiTHO [0 pe3yJbTaTiB mpodeciiiHoro Bigdopy;

6) akagemiura MoGiIBHICTD 300yBaUiB OCBiTH;

7) 3abe3neueHHs HAAJIUIIKOBOrO HAOOPY KaHIUZATIB Ha
Beryn 1o BBHS i3 ypaxyBauuaM iMOBipHOCTI iX BigpaxyBaH-
HS 33 HEYCIIIIHICTIO HABYAHHS Ta IHITNMU YNHHAKAMU.

2. [IpaBoBe 3a0e3meyeHH:

1) BigmoBigHiCTH, HOPMATUBHO-IIPABOBUX aKTiB YKpaiHu
moTpebaM cujI Oe3leKu Ta 000POHM;

2) BigmoBigHiCTh BiTOMUMX KepiBHUX JOKYMEHTIB cydac-
HUM II0TpebaM 3aKJIafiB BificbKOBOI OCBiTH;

3) onepaTUBHICTh BHECEHHA OOI'PYHTOBAHUMX MPOIO3UILiil
yY4aCHHKAMM OCBiTHBOTO IIPOIleCY y BHYTPIIIHI HOpMAaTUBHI
axktn BBH3.

3. MartepianpHO-TexHiuHe 3a0e3MeUeHHT:

1) BigmoBigHicTH cTaHY MaTepiaJdbHO-TeXHiIUHOI 6asu 3a
MicieM aumciokamnii 3akjaniB BiicbKOBOI OCBiTM HOpPMAaTUB-
HUM BUMOTaM;

2) BigmoBifHiCTH cTaHY MONBKOBOI MaTepianbHOI 6asm
3aKJIafliB BilICbKOBOI OCBiTH HOPMATUBHUM BHMOTaM.

4. HapuyaapHO-MeTOTMYHE Ta HAYKOBe 3a0e3MeUYeHH:

1) BigmoBigHicTs 3micty mporpam ITBO BuMoram cran-
napriB mpodeciitHoi BiichKOBOI OCBiTH, BUMOTaM 3aMOBHHU-
KiB Ha ImiATOTOBKY BificbKOBMX (haxiBIiB, moTpedaM BiliChK,
salikaBaeHnx cTopiH i crapgapram HATO;

2) onepaTUBHICTH KOPEryBaHHA 3MiCTy POOOUMX ITPOrpam
HaBYAJbHUX JUCIUILIIH BiATIOBIAHO /10 TOTPEO 3aMOBHUKIB 3
ypaxyBaHHAM IIPOIO3UIIIA CJIyXaduiB BiAmOBimZHMX piBHIB
MiITOTOBKY;

3) BiAMOBiAHICTH 3aCTOCOBYBAaHMX METOIUK HABUAHHS
i megarorivHMX TeXHOJIOTiH Cy4YaCHUM OCBiTHIM IIpaKTHKAM;

4) 3a0be3meueHHA NePiOJUIHOCTI OIiHIOBAHHS Ta BUMipIO-
BaHHA Pe3YJIbTATIB MiTOTOBKY CIyXauiB (BU3HAUEHHSA PiB-
HA c()OPMOBAHOCTI mepefdaueHNX KOMIETEHTHOCTeH) micas
3aBePINEeHHS OCBiTHLO-TIPodeciiiHoi mporpaMu abo OKpeMux
OCBiTHiIX KOMIIOHEHTiB;

5) e(ekTUBHiICTH 3acTOCOBYBaHOI 0aJbHO-PEHTHHIOBOI
CHCTEMH OIIiHIOBaHHA HiAJbHOCTI CIyXadiB;

6) BizmoBigHicTs AKocTi Haganua HIIII kKomcymbTaTwB-
HUX TIOCJIYT OCBITHIM IOTpedaM cIyxaduis;

7) opraHisarlis BUBUeHHA iHO3eMHUX (aHTJIIHICHKOT) MOB;

8) mocriiiHe BIpoBaM/KeHHA B OCBiTHil MpoIlec cy4acHUX
JIoCATHEeHb y cdepi HayKu (BOEHHOI HAYKY) i TeXHIKH.

HapuainHo-MeTomuuHe 3a0€3IeUeHH € HalBAKINBIIIIO0
CKJIAQZIOBOI0 CTPYKTYypU 3abesledyeHHsa AKOCTi mpodeciiirol
BiliCbKOBOI OCBiTH, TOJIOBHMM KOMIIOHEHTOM SKOI € OCBiTHI
nporpamu IIBO 3 migroToBku ciayxauiB Ha TaKTUYHOMY,
OTIePaTUBHOMY i cTpaTeriunomy piBHAX (Kypcu L-1-L-5), 1o
peTesbHO po3rianyTo B Konmenii Tpancdopmanii cucremu
BifickK0BOI ocBiTH [2].

OcuoBHOIO (popmoto 3m00yTTa IIBO € ouHe HaBUaHHS.
IIporpamu IIBO, 1m0 peanidyioThcs 3a PisHUMM MOJEIAMHU,
MeTOAMKAMHY i TeXHOJIOTifAMYU, MalOTh TapaHTOBAaHO 3abesIe-
YyyBaTH BU3HAUYEHWU DPiBeHb Pe3yJbTATiB HaBYaHHA, AKi
MOJKHA ifeHTH(]iKyBaTH, CILIAHYBATH, OIiHUTH i BUMipaTH
Ta AKi ocoba 3maTHA IPOXEMOHCTPYBATH IIiCJIA 3aBEPINEHH
OCBiTHBOI ITporpamMu a60 OKpeMHUX OCBiTHiX KOMIIOHEHTIiB.

IIporpamu ITBO cupsmoBaHi 3/7e6inbInoro Ha (popMyBaH-
HS NPaKTUYHUX HABUUYOK, HEOOXIZHUX AJIA BUKOHAHHS
cay:x00BUX 000B’A3KiB Ha Imocajax y BilicbKax (cmiax) Ta
HaBUYOK KPUTUYHOTO MuUcJeHHA. [Ipym 1IbOMY MeTOIAUKHU
¥ TeXHOJIOTii HaBUaHHSA MAIOTh CIIiBBiTHOCUTHCS 3 TEOPETHY-
HUMY i IPAaKTUYHUMY 3HAHHAMU, OJEPKAHUMU CIyXauaMu
mig uac 3400y TTA CTYIEeHSA BUINOI OCBiTH, OPi€HTyOUHN IX HaA
aHami3 i poss’asaHHA mpobiieM, IOB’A3AHUX Iepeaycim
3 IXHBOIO 3ATHICTIO i FTOTOBHICTIO [I0 3acTOCYBaHHSA c(hOpMO-
BaHUX KOMIIETEHTHOCTEH Ha II0cafiaX MPU3HAUYEHHS Y Bilich-
Kax (cmmax) B ymMoBax ocobuBoro mepiogy [10-12].

5. ®inaHCOBO-eKOHOMiIUHE 3a0e3MeYeHH:

1) BigmoBizHicTs (hiHaHCYBaHHS OCBiTHBOI AiATBHOCTI IO~
Tpebam BBH3;

2) GesmocepenHe 3aayyeHHSA JOJATKOBUX KOIITiB
y BBHS3, BiiicbKOBi HaBUaJbHI HigpOo3Aiau 3aKJagiB BUIIOI
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Cuctema 30BHiLLHbOro 3abe3ne4yeHHs skocTi MBO

o PecypcHe 3a6e3neyeHHs NpoLeciB 30BHILLHLOTO 3ab6e3neyeHHs akocti MBO.

o 3abesneyeHHs eqeKTUBHOCTI MPOLECiB | NpoLeayp BHYTPILHLOrO 3a6eanedyeHHst akocTi MBO Ta HasBHOCTI
CUCTEMW NPOBEAEHH: NPOLeaYp 30BHILLHBOrO 3a6e3neyeHHs AKOCTI.

o 3ab6e3neyeHHs HasBHOCTI ONPUMIOOHEHNX KPUTEPIIB NPUIAHATTA piLLieHb BigNOBIAHO 4O CTAHAAPTIB | peKoMeHaaLlii
3a6e3neyeHHs AKOCTi B EBpONeNCHKOMY NPOCTOpI BULLOT OCBITH.

o HanaromxeHHs JOCTYNHOro 3BiTyBaHHA Ta NPOBEAEHHA NEePiOaUYHUX NEPEBIPOK AiANBHOCTI CUCTEM 3a6e3MNeYeHHs
AKOCTi | MEXaHi3MiB po60TH 3 OAEPXaHUMM PeKOMeHZaLsMMU

3AMOBHUKH

LleHTparibHi opraHyt BUKOHABYOi Bnaa 3aKnaju BilicbkoBOT OCBITU
kpaiH HATO

leHepanbHui Wwrab 36poHux Cun Ykpaiim
(LleHTpanbHe BOEHHO-HaykoBe ynpaBiHHs) HesanexHi ycTaHosu

OLliHtoBaHHs sikocTi MBO

Opranv ynpaeniHHa CKagoBux cui 6e3neku
Ta 060pPOHM

Cuctema BHYTpilLHbOro 3a6e3neyeHHs skocTi BO

Buwwi BitcbKOBI HaBYaNbHI 3aKnaay Ta BiNCbKOBI HABYANbHI NiAPO3MINM 3aKNagiB BULLOI OCBITH

MpuHUMNK | NpoLieaypy 3a6e3neveHHs SKoCTi OCBITH Buav 3a6eaneyeHts
3ailiCHEHHS MOHITOPWHIY Ta nepioguyHoro nepernagy nporpam MBO
Kappose HopmatneHo-npasose
LLlopiuHe ouiHtoBanHs 3no6ysavis MBO Ta HMM
MartepianbHo- HasyanbHo-
3abe3neyeHHs nigeuLLeHHs keanidikavii HMM TeXHiYHe METOoANYHe
i i i iaaLii ®iHaHcoBo- .
3abeaneyeHHs HasBHoCTi HeoBXiIHUX PecypciB Ans opraHisali : IHchopMaLiiiHe
OCBITHLOrO MPOLIECY EKOHOMI4HE
- " MoparbHo-
3abe3neyeHHs HasBHOCTI iHGhOpMaLiiHX CUCTEM AN e(IEKTUBHOIO NCMXONOFHE Megunuxe
yNpaBniHHA OCBITHIM NPOLECOM Ta My6AiHHOCTI iHdhopmaLli
: - CouiansHo-no6yTose, | | 3BOPOTHOrO 3B’A3KY
3abeanedeHHs eEKTMBHOCTI CUCTEMM 3anoGiraHHs Ta BUSBIIEHHS 6CTETUYHE 3 BilicbKaMu

akageMiyHoro nnariaty B Haykoswx npausx HIM i 3g06yBavis 0cBiTH

AkicTb npodheciiiHoi BiiCbKOBOI OCBITU

Puc. 1. CtpykTypa cucTemMu 3a6es3neueHHsa SKOCTi mpodeciiinoi BificbKoBoOI ocBiTH
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ocsitu (BHII 3BO) (BHecKU BiTUM3HAHUX i 3apy0isKHUX 614~
TOiMHUX Ta CIIOHCOPCHKHUX OpraHisariii);

3) MarepiajbHEe CTHMYJIIOBAHHS YYaCHUKIB OCBITHHOTO
IIPOIIeCy 3a 0COBJIMBO BaTOMUI BHECOK B OCBiTHIO, HAYKOBY,
iHHOBAIIIIHY OiAJBHICTH, CYMJIiHHEe BUKOHAHHS (DYHKIIiO-
HaJLHUX 000B’A3KiB, TEPMiHOBUX AODPYUYEHH (OIEPATUBHUX
3aBJIaHb), HAKa3iB, YCIillTHe KePiBHUIITBO IiATOPITKOBAHM-
MU CTPYKTYPHUMH IiTPO3IiaMu.

6. Inpopmariiitne 3a0e3meueHHS:

1) MomiTopuHT PYHKI[IOHYBaHHA €AMHOI iH(OpMAaITiiiHol
cucremu y BBH3, BHII 3BO ax nporpamMHo-anapaTHOI'O
KOMILIEKCY IJIA e(DeKTUBHOI0 YIPABIiHHSA OCBiTHBOIO i fJIb-
HiCTIO 3aKJafiB BilichKOBOI OCBiTM Ta 3AiliCHEHHS BiAIOBifI-
HOT'0 KOpeTryBaHHA ITiel cucTeMu;

2) ompunoguenH indopmairii mpo mporpamu I1BO, piui
ocBiTH i kKBami(ikamii Ta pesyabTaTH OCBiTH, IIPO IIPOBE-
IeHHA HaYKOBUX KOH(EPEeHIIill TOIIO;

3) pasdBHicTs y 6ibmiorTeuHOMYy (OHII BITUMBHAHUX Ta
3aKOPJOHHUX ()aXOBUX MEPIOAUYHNX BUAAHD 38 HAIPAMAaMU
MiATOTOBKY (B €IeKTPOHHIM i manepoBiit (hopmMax) Ta eneKT-
POHHUX KAaTaJIoOTiB BiIOBiZHO 10 IOTped YUaCHUKIB OCBiT-
HBOTO TIPOIIECY;

4) omepaTuBHiCTh HajaHHA 0i0Ji0TeYHMX MOCIYr ydac-
HHUKAaM OCBiTHLOTO IPOIIECy.

7. MopalbHO-IICHX0JIOTiUYHE 3a0e3MeUeHH:

1) CopudatauBicTs MOPaJbHO-IICUXOJOTIYHOTO KJIiMatry
(MIIK) y mepBuHHOMY HaBYAJbHOMY KOJIEKTHBI;

2) cupuarausicts MIIK y 3aknazi BificbkoBoi ocBiTH Ta
Oro CTPYKTYPHUX IigpO3ainax.

8. 3a0e3meueHHA YCTAIE€HOTO 3BOPOTHOTO 3B’ A3KY:

1) 3 Bificbkamu (cuyiamMu) — BiITYK 3 BificbK Ha BUITYCKHU-
Ka 3aKJany BiiCbKOBOI O0CBiTH (IIiCJIsS IePIIOro POKY CAYKOM
Ha 1ocafi Mpu3HaYeHHA);

2) i3 3aMOBHUKAMHU Ha IiITOTOBKY BiliCbKOBUX (haxiBIliB
(mmocrifizo);

3) 3i 3nobyBauamu BificbKOBOI 0CBiTH (TIOCTiIiHO);

4) 3 HIIII (mocTitiro).

9. ConiaabHO-MOOYTOBE Ta e€CTEeTHUHE 3a0e3MeYeHHST —
CTBOPEHHS HAJIEKHUX YMOB:

1) mpo:KkuBaHHS;

2) xapuyBaHH;

3) caniTapHo-TirieHiUHUX;

4) eCTETUYHUX.

10. Meguune 3a0e3meyeHH:

1) cBo€uacHicTh Ta AKICTh HAMAHHSA MEIVMYHUX MTOCIYT;

2) migTpuMaHHA 30POB’A YUACHUKIB OCBITHBOTO IIPOIIE-
Cy Ta BJKUTTS 3aXOMiB 3 1OT0 3MiI[HEHHS.

Pospobiiena Ha 3acajax CHCTEMHOTO IigX0qy CTPYKTypa
cucreMu 3a6e3neueHHA AKOCTI mpodeciitHoi BilichK0OBOI OCBi-
TH BiJIIOBiJae cTaHZapTaM i peKoMeHIaIliaM 1010 3abeste-
YeHHA AKOCTi OCBiTH B YKpaiHi Ta €BpOIeiiCbKOMY IPOCTOPi
BUIIOI OCBiTH i € MiATPYHTAM AJIA IOJAJBIIOrO ii BIpOBa-
I'KeHHS B IeJaroriudHy IpaKTHKY 3aKJaAiB BilicbKOBOIL
OCBiTH, III0 Ma€ CIPUATH:

¢ edexTUBHIN IeHTpakdizoBaHill MmiATOTOBII 0COGOBOTO
cKJamy cui Oe3meku Ta 000poHU YKpaiHUM 3 ypaxyBaHHAM
pumor craugaptis HATO;

e peajyizalii MpPWHIIMITY «OCBiTa BIPOJOBXK BiliCHKOBOI
Kap’epu»;

® B3aE€MOBM3HAHHIO cepTU(IKaTiB, OTPUMAHUX y BiliCh-
KOBUX HABUAJBHUX 3aKJafaX YKpaiHu Ta B Jep:KaBax —
wrenax HATO [13].

IIpotuiec 3a6esneuenud axocti IIBO mae mocTifiHo MOHiTO-
purucd, 1o nepexdavae 3aCTOCYBaHHA MEBHUX IPOIEAYD,
SK1 IafoTh BiAIOBiAb HA [BA OCHOBHI 3amuTaHHA: 1) HACKiIb-
KU oOfep:KaHi pesyJbTaTH MOHITOPHUHTY BiAIOBiZamOTh
OaskaHOMYy cTaHy cucTeMu (BigxuieHs Bif Hboro)? i 2) ax
BUKOPHCTOBYBATH OJEP)KAHI DE3yJbTATH MJs HNPUAHATTA
00I'PYHTOBAHKUX YIPABIIHCHKUX pilieHsb?

Y Mmerxax po3B’A3aHHSA IOPYIIEHOI B cTaTTi IpobaemMu
3abesmeuennsa gxocti IIBO 3ampomoHOBaHO BHKOPHCTAHHS
METO/iB eKCIIePTHUX OI[iHOK, 3aCHOBAHUX HAa Pe3yJbTaTax
aHaxiTMyHOI AigsapHOCTI eKcmeprHol rpymnu. Mo craaxy
eKCIIePTHOI TPy 3 OI[iHIOBAHHSA CTAaHy 3a0e3IeueHHs SKOC-
Ti [IBO MaTh 000B’A3K0BO BXOAUTH NIPEJCTABHUKU 3aMOB-
HUKIiB Ha HifITOTOBKY BilichKOBMX (axiBIIiB, AesieroBaHi
MIPeICTABHUKY CAYXAIbKUX 1 IMeJarorivHmx KOJEKTHUBIB Ta
iHmi yYacHMKU OCBiTHBOTO Ipoliecy (peanizayis npunyuny
demoxpamusayii 6ilicbk060i oceimu), TpeACTaBHUKY Hesa-
JIeXKHUX CTPYKTYP OILiHIOBAHHSA, 3aIliKaBJIeHI B OJep:KaHHL
00’€eKTUBHUX Pe3yJIbTATiB.

ExcmepTHe oIliHIOBaHHSA piBHA 3a0esmeueHHA AKOCTI
IIBO pominbHO 3AificHIOBaTH 3a BiKe allpO0OBAHUM AJTOPUT-
MOM i3 3aCTOCYBAHHSAM CIEI[iaJlbHO PO3POOJEHUX OIMUTY-
BasbHUKIB [14, ¢. 81-85].

Y HaBeleHOMY OMUTYBAJbHUKY (mab.s. 1) mpeacraBieni
Buan 3abesneuyeHHs aAxocti [IBO Ta moxasHuUKM, 32 AKUMU
BOHH OIIiHIOIOTHCA.

IIposiB KOKHOTO 3 HABEAEHUX IMOKA3HUKIB IIPOIOHYETHCS
OI[iHIOBATH eKcIepTaM i3 3acrocyBauuam 10-0arpH0l mKaIN
IIJISXOM BHECEHHA MO3HAUKM «V» y IMEeBHI CTOBIYUKH
mabauui 1.

IIpu nbomy:

e Gax 10 — mposAB MOKa3HUKA, 1[0, HA IYMKY eKcIepTa,
abCOJIIOTHO BiJAIIOBiZa€ BCTAHOBJEHHMM BHUMOraM A0 3a0es-
meuenHA axocti [IBO (100% ) — HaiiBuuii piBeHb;

e riamasoH 6aniB 8—9 — mposB MOKA3HMKA, IO I[IJIKOM
BizmoBizae Bumoram (80—90% ) — BUCOKUI piBeHb;

e riamasoH OajiB 7—8 — MpOSAB MOKA3HUKA, IO O1/IBIIIOI0
miporo Bigmosinae Bumoram (70-80% ) — piBeHs 6IusbKMiL 10
BHUCOKOT'0;

e riamasoH 6aniB 6—7 — IPOSB MOKA3HMWKA, IO CKOPIII
BimmoBinae, Hixk He Bigmosizae Bumoram (60—-70% ) — cepen-
Hiil piBeHb;

e riamasoH 0amiB 5—6 — mMposAB MOKA3HWKA, IO Xapak-
TePHU3ye TPAHUYHO IpUNycTuMuil pisers (50-60% );

e riamasoH OajiB 1-4 — mposAB MOKA3HUKA, IO OiJIBIIIOI0
Mipoio He BiJTIOBiZa€ BCTAaHOBJIEHWM BUMOTaM [0 3abesIe-
yenua axocti [IBO (10% — 40% ) — HempumycTUMUHN PiBeHb;
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Tabauys 1

OnuTyBaIBbHUK 3 OLiHIOBAHHA PiBHA 3a0e3neuenns axocti IIBO

Bunu 3a6e3neuenns axocti mpodeciiiHoi BilicbK0BOI 0CcBiTH
Ta MOKA3HUKHU OI[iHIOBAHHSA iIXHHOTO PiBHS

3HaueHHA MOKa3HUKIB 32 10-0aIbHOI0 IIKAJIO0

o|1[2[3[4|5]|6[7[8]9]10

1. Kadpoege 3abe3nevenns

1. Cran yrommaexkroBanocti mocag HIIII (axicts HIIII, BigmoBiguicTh
3aIIOBHEHHS BUMOTAM IIITATY)

2. Akagemiuna mobinsuicTs HITIT

3. 3abesmeuenusa axocti migrorosku HIIII Ha Kypcax migBuUINeHHS
KkBasidikarii

4. fIxicTs 3acTOCOBYBaHOI pENITHHIOBOI CUCTEMU OIIiHIOBAHHSA IIpodeciiinol
migasrOocTi HITIT

5. Akagemiuna MoGiTbHICTE 3100yBaUiB OCBiTH

6. fIkicTs mpodeciiinoro BigOopy KaHAUIATIB HA HABUAHHS

7. 3abesmeueHH HAJJIUIITKOBOTO HAOOPy KaHAUAATiB Ha Berym q0 BBHS i3
ypaxyBaHHAM iMOBipHOCTIi iX BifipaxyBaHHS 3a HEYCIIIIHICTIO HABUaHHS

2. IIpasoese 3abe3nenenna

1. BignoBsigHicTh HOpMATHBHO-IIPABOBUX aKTiB YKpaiHu moTpebam CHI
Oe3mexu Ta 000pOHU

2. BigmosiguicTs BijoMunx noKyMeHTiB moTpebam BBH3

3. CBoeuacHiCTh BHECEHHA 3MiH Y HOPMATUBHO-IIPABOBI aKTH

3. Mamepianvho-mexniune 3abe3neienns

1. Cram maTepiabHO-TeXHIUHOI 6a3u 3a MicIieM JUCIOKAIlil

2. Cran mosiboBOi MaTepialbHO-TeXHiIUHOI 6a3u

4. Haéuanvro-memoduine ma Haykose 3abe3neiennsa

1. BignoigHicTh 3MicTy OCBiTHIX IIporpaM BUMOraM 3aMOBHUKIB

2. BigmosigmicTs 3MicTy ocBiTHIX mporpaM moTpedam 3400yBauiB oCBiTH

3. MoHITOpHHT AKOCTi MiATOTOBKY CIyXayiB

4. PiBens opranisaifii MOBHOI miAroTOBKY (aHTJIilicbKa MOBA)

5. 3acTOCOBYBAaHUX iHHOBAIiMHUX IeJarOTiYHNX TeXHOJOTiMH

6. Hamanua AKiCHUX KOHCYJIBTATUBHUX IOCIYT HAYKOBO-II€AarOTiUHIMU
MIpaIiBHUKAMHU CJIyXadaMm

7. YupoBaJ KeHHA CyYaCHUX JAOCATHEHb HAYKHU B OCBiTHiM mpoIiec

5. Dinancoso-exonomiune 3abe3neienna

1. BignosigHicTh (hiHaHCYBaHHA OCBiTHBLOI AifnbHOCTI moTpedbam BBH3
ta BHIT 3BO

2. 3aryyeHHS JOJATKOBUX KOIITiB BITUM3HAHUX i 3apyOisKHUX
OarofifiHUX Ta CIOHCOPCHKUX OpraHisaIiii

3. MarepianbHe CTUMYII0BAHHS YUACHUKIB OCBITHBOTO IIPOIIECY
3a 0c00JIMBO BaroMUil BHECOK B OCBiTHIO Ta HAYKOBY JiANbHICTD

6. Ingpopmayiiine 3a6e3nevenna

1. MouiTopuHT QyHKIiOHYBaHHSA eAUHOI iH(opMaIliiiHoi cucTeMu
YIIPaBJIiHHA OCBITHBOIO JiAJTHHICTIO

2. HasaBuicTs y 6i0mioTeunomMy (OHII €I€KTPOHHHUX i IAepOBUX
BiTUMBHAHUX Ta 3aKOPAOHHUX ()aXOBUX MEPiOAMUHUX BUAAHD

3. OmepaTuBHicTh HafaHHS 6i0/1i0TEUHUX TTOCTYT

4. Onpunroguenusa indopmariii Ha caiiti BBH3 mpo piBHi ocBiT
i kBasidikalii Ta Ipo oCBiTHIO, HAYKOBY ¥ iHIII BUAK AisIbHOCTI
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IIpodosicenns mabauyi 1

Bupau 3a6e3neuennsa AKocTi mpodeciitHoi BilicbkoBOT 0CBiTH

Ta MOKa3HUKH OI[iHIOBAHHA IXHHOTO PiBHA

3HauyeHHd MOKa3HUKiB 3a 10-0a/IpHOI0 IIKAJI0K0
0[1|2]3[4|5[6][7]|8]9]10

7. Mopanvho-ncuxonoziine 3abe3newenns

1. CopuATINBiCTH MOPATHHO-IICUXOJIOTIYHOTO KJIiMATy B IEPBUHHOMY
HaBYAJbHOMY KOJIEKTHBI ITOI0 3AifiCHeHH OCBiTHLOI AidIbHOCTI

2. CopuaTauBicTs MOpaJabHO-IICUXOJIOriuHOro KiIimaTy y BBH3

8. 3abesnewenna 360pomnozo 36’ a3y

1. 3 Bificbkamu (cuaMu) — BiITYK 3 BifiCbK Ha BUIYCKHUKA

2. I3 3aMOBHMKOM Ha MiATOTOBKY BificbKOBUX (haxiBIiB

3. 3i cayxauamu

4. 3 HIIII

9. Coyianvro-nobymoee 3abe3neiennsa

1. YMoBU IpOKUBaHHA

2. YM0BU XapuyBaHHS

3. CaniTapHo-TirieHiuHi yMOBU

4. Ecreruyni ymoBU

10. Meduune 3a6esnewennsa

1. OnepaTuBHiCTh HaJaHHA HEOOXiTHUX MEIUUHUX TTOCIYT

2. ITizTpuMaHHS 3M0POB’A YYACHUKIB OCBITHBOI'O IIPOIECY TA BKUTTA

3aX0/iB 3 oro 3MillHeHHS

Y3azanvnenui noxasnux

o 0 GamiB — eKcmepT He MOXKE OIIHUTH NPOAB IOKAa3-
HUKA.

3an0BHEHHIO OMUTYBAJbHUKA IIepeaye KOJeKTHUBHE 00r0-
BODEHHSA 4JeHaMU eKCIepTHOI Ipynu (Iij KepiBHUITBOM
MeHe/Kepa) CTPYKTYpHu cucteMu 3abesmeuennsa skocti IIBO
i BHeceHHS B Hel IIeBHUX IIPOIO3UI[iil Bif eKcmepTiB, 0c06-
JINBO CTOCOBHO BiAMOBIMHOCTI 3MiCTy KOKHOTO 3 TOKA3HUKiB
BUAaM 3ab6e3meueHHA Ta ONTUMAJBHOCTI 00CATiB HATOBHEH-
HA (IepBUHHE KOPeryBaHH:A).

3a pesyJbTaTaMU 3allOBHEHHS OMUTYBAJbHUKIB IPOBO-
JIAThCA BiAOBiZHI mporexypy OIliHIOBaHHS DiBHA 3abesme-
yenHd AxocTi IIBO, 1110 peanisyoTsca 3 BAKOPHUCTAHHAM TEO-
pii kBasimeTpii, asropuT™ i MpakTUUHE BIPOBAKEHHA AKUX
y IemaroriyHy IPaKTHUKY BilICbKOBOI OCBiTH IIpeAcTaBJIeHi
B 3a3HAUEHUX JIiTepaTypHUX mKepenax [9, c. 42; 14, c. 247].

PesynbraTu onuTyBaHHA B 6aymax (maob.. 1) Iasd KOKHOTO
BUAY 3a0e3IeUeHHA 3a KOKHUM 3 IOKasHUKIB K; (1e i — Ho-

MepH MOKa3HUKiB ycepeinHi Buy 3a0e3meueHHs) CIIiBBiIHO-
cateca 3 6anmom «10» — eTaJOHHUM 3HAUEHHAM IIPOABY
IIOKA3HUKA — Ta IiZPaXOBYIOTHCA 32 (JOPMYJIOI IIEPEXORY
Bij a06COMIOTHUX (0aIbHUX) /10 BiIHOCHUX OKA3HUKIB:
P.

L= 1)

ij = per
‘] )

e Kij — BilHOCHe 3HAUEHHS IPOSBY i-T0 MOKA3HUKA 3a pe-
3yJIbTaTaAMU ONMUTYBAHHSA j-TO eKCIIEPTa;

P;; — abcomtoTHe 3HAYEHHS NIPOSIBY i-I0 IOKA3HUKA, BKA3aHe
B OIUTYBAJILHUKY j-M eKclepToM, — Bix 6amy «1» mo Oary
«10»;

P — eranoHHe 3HAUEHH IPOSABY i-T0 OKa3HUKA — 6ai «10>».

Haui migpaxoByersea K, — cepegaboapudMeTHuHe Bif-

HOCHEe 3HAUeHHHA IPOABY i-T0 IOKA3HUKA 32 Pe3yJbTaTaMu
HWOTo OIIiHIOBaHHA BCiMa eKCIIepTaMu I'PYIIN:

n
¢ K,
K _J=l
i T
(2)
Iie n — KiTbKicTb eKcIIepTiB B eKclepTHi Ipymi.
Takwuit migxig 1ae 3Mory BUSHAUUTH SAK iHTETrpaJbHi 1I0-
KasHuKM PiBHA 3a0esneuenusa axocti IIBO 3a itoro Bugamu,
TaK i ysarajibHeHU# MOKAa3HUK PiBHA 3a0e3leueHHsA SKOCTI

TIBO (Ky):

e o 3)

Je m — 3arajbHa KiJbKicTh OIliHeHUX ITOKA3HUKIB.
OpranisoBane MOAiOHAM UYNHOM €KCIIEPTHE OI[iHIOBAHHS €
MiATPYHTAM JJIS IIPOBEIeHHI KOMILJIEKCHOTO aHAJIi3Yy Pe3yib-
TaTiB 3abesmeueHHA AKOCTiI mpodeciiiHoi BilficbKoBOI ocBiTH
3 MOJAJIBIIINM KOpPeryBaHHAM OCBiTHBOI AiAJIBHOCTI Ta OCBiT-
HBOTO IIPOITECY 3aKJIA[iB BiiCbKOBOI OCBiTH i BIPOBAIKEHHAM
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Ha ixHi# OCHOBi OOI'PDYHTOBAHUX YIPABJIiHCHKUX DiIleHb
y ImeJaroriyHy IpakTUKy.

BucuoBku

Y cTaTTi 3a pesyabTaTaMu IPOBEAEHOTO aHAIIZY 0COb M-
BocTe#l 3MmicTy Ta cmermudiku (pyHKIiOHYBaHHA CHCTEMU
3a0esmeueHHs AKOCTI mpodeciiimoi BificbKOBOI OCBiTH IIpej-
CTaBJeHi BiAmOBigHI migXxoam 10 pO3B’sA3aHHSA HATaJIbHUX
npob6siem IIBO, 3okpema:

1. 3ampomoHOBaHO 10 BBeJEHHA B HAYKOBUi 00ir Taki
0a30Bi MOHATTA cuUCTeMU 3abe3leueHHs AKOCTI mpodeciitaol
BilicbKOBOI OCBiTHU: «IIpoeciiiHa BificbKOBa OCBiTa»; «AKiCTH
npoeciitHoi BiicbKOBOI 0CBiTa»; «3a0e3IMeueHHs SKOCTi Mpo-
(beciiinoi BifichKOBOI OCBiTH»; «KOMIIETEHTHICTh 3700yBava
BiliCbKOBOI OCBiTH», «rapaHTyBaHHA AKoOcTi mpodeciiiHol
BilICbKOBOI OCBiTH », K1 HA CHOTOAHI 3aKOHOLABUO HE BU3HA-
yeHi ab0 He afanToBaHi 0 0coOJMBOCTeH (DYHKI[IOHYBAaHHS
cucTeMu podeciiiHoil BilicbKOBOI OCBiTH.

2. Po3pobuieHo CTPYKTYPY cucTeMu 3a6e3eueHHsa SKOCTi
npod)ecifinoi BifiChKOBOI OCBiTH, IKa OXOILIIOE IeCATH OCHOB-
HUX BUJiB 3a0e3leueHHs, 30KpeMa: KaJapoBe, HOPMATHUBHO-
TpaBOBe, MaTepiaabHO-TeXHiUHe, HABYAJIbHO-METOAUYHE Ta
HayKoBe, (hiHaHCOBO-eKOHOMiuHe, iH(hopMaIiline, MOPAJIbHO-
IICHXOJIOTiUHe, 3BOPOTHOTO 3B’A3KY, COI[iaJbHO-IOOYTOBE Ta
eCTeTUUYHe, MeANYHE, KOKeH 3 AKUX AudepeHIifioBaHni Ha
BiJITOBiIHI TOKA3HUKH, II0 CKJIAJIO MiATPYHTSA IJII POSTJIATY
IIBO gk misicHOTO CHCTEMHOT'O YTBOPEHHS.

3. Bukmameno migxomm 1m0 00’ekTuBisaiii mpoienyp
BUMipIOBaHHS Ta OIliHIOBaHHS moTouHOro cramy IIBO i3 3a-
CTOCYBaHHSM Teopil KBamimeTpii, po3pobeHo peKoMeHgaIii
IOJI0 3IiCHEHHA MOHITOPMHTY e()eKTMBHOCTI (PYHKIIIOHY-
BaHHA cHcTeMU 3a0e3meueHHs AKOCTi mpodeciiinoi BilicbKO-
BOI OCBiTH, III0 MOJK€ CJIIYTYBAaTH OCHOBOIO I BIOCKOHAJIEHHS
ympasJaiHcbKoi gisnsHocTi BBH3 Ta BHII 3BO, cripsamoBanoi
Ha TapaHTOBaHE JOCATHEHHA HAWBUIMX PE3YJbTATIB y Mif-
TOTOBI[I BifiCbKOBUX (axiBIiB cus Oesmeku Ta 00OPOHU
Yxpainu.

Tlomanbii fOCTifMKeHHsA IMOAO0 KOMILIEKCHOTO PO3B’f-
3aHHA 3a3HauYeHOl mpobieMH JOIIAbHO CIPAMYBaTH Ha
BIIPOBa)KeHHSA B nejaroriuny npaktuky BBH3, BHII 3BO
PEKOMEHIOBAHUX Yy CTATTi HiAXOAiB y IpoIeci miATOTOBKH
BificbKoBUX (haxiBIiB cuya Gesmeku Ta 060pPOHUM YKpaiHwu,
CTBOPHBIIIHY JIJIS IIHOTO B KOXKHOMY BHUIIIOMY BifiCbKOBOMY Ha-
BUAJTBLHOMY 3aKJaJi OKPeMUH CTPYKTYPHUH Wigpo3min i3
3abe3neyeHHA AKOCTi 0CcBiTH Ta 0CBiTHBLOI AisabHOCTI

Iepexik JitepaTypu

1. Crpateris po3BUTKY BUIOi ocBiTH B YKpaini Ha 2022-2032
poku [EnekTpoHHUI pecypc] : cxBajieHa posnopaaKeHHAM Kabine-
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0. B. CachpoHos,

0oxmop mexHiLvHUX HAYK, npodecop, nposidnuUll HAYKoBUlL
CNiBPOOiMHUK YeHMmPY B0EHHO-cMpPamezitHux 00CLi0xHeHb,
Hayionanvruil ynieepcumem o00oponu Yrpainu,

B. U1. CemoH,

00KmMOop mexHiLHUX HAYK, npodecop,

207106HUIL HAYKO0BULL CTi6POBIMHUK HAYKO060-MemoOULH020
YeHmpy opzari3ayii HAYK080 Ma HAYK0B80-MeXHIUHOL DisNbHOCM,
Hauyionanvruii ynigepcumem 060poHu Yxpainu,

0. M. Hepinbko,

Kandudam mexHiuHUX HAYkK, doyeHnm,

nposiOHUlL HAYK06UIL cTiBPOGIMHUK HAYK060-MemoOuULH020
yeHmpy op2arizayii HaAyKo6oi ma HAyKo680-mexHiuHol didsbHOCM,
Hauyionanvruii ynigepcumem 060poHu Yrpainu

MeTopf OLiHIOBaHHS
MaKCMMasnbHOro pPiBHS
KONnvMBaHb aepoanHaMiyHUX
NOBEPXOHb KEpYyBaHHS
Ha[3BYKOBMX JiTaKIB

Y pasi BUHUKHEHHS
TPaHC3BYKOBOro donarepa

Y crarTi 3anpornoHoBaHWi MeToL OLIHKOBaHHSI MaKCUMasIbHOro
DIBHSI KONMBaHb aePOANHAMIYHUX TOBEPXOHb KepyBaHHS
Ha[3BYKOBUX JIITAKIB Y pasi BUHWKHEHHS TPaHC3BYKOBOro
¢bnatepa, 3rigHo 3 KM PiBEHb KO/IMBaHb MOBEPXOHb
KepyBaHHs1 BU3HA4a€eTbCA 3 YMOBM MOPIBHSAHHS iXHIX
30YIPKEHUX LUAPHIPHUX MOMEHTIB i LLAPHIPHMX MOMEHTIB Bif
CWJT aepoANHaMIYHOro Ta KOHCTPYKUIHOrO AemMnapipyBaHHS.
Metog moxe 6yTv pekoMeH[oBaHWA A8 NonepeaHboro
HabMXeHOro OLiHIOBaHHSI MaKCUMaJsTIbHOrO PIBHSA KOMMBAaHb
aepoguHami4HnX NoBepXoHb KepyBaHHS Mif 4ac JOCNIIXEHb
TPaHC3BYKOBOro hriarepa. MoxmsicTs BUKOPUCTaHHS
3anporoHoBaHOro MeTogy OLiHIOBAHHSI MAKCUMASTbHOO PiBHS
KOnMBaHb aepoanHaMIiYHUX MOBEPXOHb KepyBaHHS
MiZTBEPIKEHA LLISIXOM MOPIBHSIHHS PE3YbTaTiB po3paxyHKis,
ofepxaHux 3a JOrMOMOror Lboro METoy, 3 pe3ynbratamu,
OLePXaHUMU B EKCIIEPUMEHTASIbHUX [OCITIKEHHSIX.

Knto4osi cnosa: MatematyHa Mogesb, KO/MBaHHs,
aepoauHaMiyHa roBEePXHS KepyBaHHS, Hafl3BYKOBI NiTaku,
6esrieka, uncro M nonboTty, TpaHc3ByKoBui ¢ratep,
MaKkcuMasbHWii piBeHb KOIMBAaHb.

© 0. B. Cadpoxos, B. 1. Cemon, 0. M. Hexinsko, 2023

0CTaHOBKA Mpo0aeMu. BusHaueHHA 6e3I€THOTO
PiBHA KOJVMBAHL aepPOJVHAMIUYHHX IIOBEPXOHBb
KepyBaHHA HAJ3BYKOBUX JIiTaKiB y JBOTHUX
JIOCTiIKeHHAX TPAHC3BYKOBOTO (hjaTepa Teo-
PETUYHUMY MeTOZaMU 3aJHUIIAETLCA aKTyalb-
HOI0 HAayKOBOIO Ta NPUKJAAHOI MPO6GJIEMOIO, OCKiIbKH
OILIiHIOBAHHA IIHOTO ABUINA IPAMUMYU METOZAMU, TOOTO IILIIA-
XOM JOCATHEHHA MAKCUMAJbHO MOYKJIUBUX PEKUMIB II0JBO-
Ty 6e3mocepeHbO B IHOTHUX JOCTi[MKeHHAX, HeOe3meuHa.

Anani3 ocHOBHEMX mocaimkens i myOmikamiin. Teoperuu-
HUM Ta €KCIePUMEHTATbHUM METOAAM JOCTiIKeHHS IIHOTO
ABUINA MPUCBAYEHO ymMayo nybuaikamiit [1-8], y Armx
3aMpPOIOHOBAHI pisHOMaHITHI miAXoAW M0 OOI'PYHTYBaHHS
NPUYUH BUHUKHEHHS iIHTeHCUBHUX KOJUBAHb aepoJuHaMiu-
HUX ITIOBEPXOHb KepyBaHHA HAA3BYKOBUX JiTaKiB.

Y nux mociimKeHHAX Bif3HAUEHWH HEJNiHIMHWN Xapak-
Tep KOJWBaHb Ta IXHA 3aJEKHICTH Bif BeIWKOI KiTBKOCTL
pisHoManiTHUX mapamerpiB [2]. o MOKJIUBUX NPUYUH
BUHUKHEHHA KOJMBaHb BifHeceHa pisdHA iHTEHCUBHICTh
cTpuOKiB yIIiTbHEHHS i Yac iX mepeMilieHHi Buepes i Ha-
3az 1o mpodiaro moBepxHi KepyBaHH [3], hasosi BigHOIIEH-
HA MDXK KOJMBaHHAMU II0BEPXOHb KeDYBaHHSA Ta PYyXOM
cTpubKiB yurispHeHHA [4], CcKJIagHA B3aeMOAiA CTPUOKIB
VIIiIbHEHHA 3 KOJWBAHHAMY MMOBEPXOHb KepyBaHHA [5—8].
Aue cupaB)KHINI MexaHi3M IUX KOJUBAHb 3aJUIIAETHCS
0CTaTOYHO He 3’sicoBaHuM [2].

OpHa 3 MOMKJIMBUX MaTeMaTUYHUX MOJeJe I[bOoTo ABUINa
3aIIPOIIOHOBaHA B pobori [5] y Buriani xudepentriiiroro pis-
HAHHA JPYTOro IOPAKY 3 HeJiHIfTHOI0 IPaBOI0 YaCTUHOIO

5(t)+2w5(z)+w2§(t):i[Mu(5)+ AL Y

ne O(t) — xapakTep KOJMBaHb aepoAMHAMIUHOI ITOBEPXHi
KepyBaHHH;

v — Jorapu(pMiuHUN TeKpeMeHT KOJMWBaHbL IIOBEPXHI Kepy-
BaHHA;

® — KyTOBa 4acTOTA BJIACHUX MPY:KHUX KOJIMBAHD MOBEPXHI
KepyBaHHA,

J, — posmozinenuii MacoBHii MOMEHT iHepIii HoBepXHi Kepy-
BaHH;

M, (5 ) — PO3MOiIeHMI ITAPHiPHUN MOMEHT MOBEPXHi Kepy-
BaHHA, 3YMOBJIEHUH cHJIaMU aepojuHaMiuHOrO AeMudipy-
BaHHS,

M, (5) — posnopineHuit 30ymKeHUH ITApHIPDHUN MOMEHT,
3YMOBJICHUII B3a€MOMi€I0 KOJMBAHb CTPUOKIB VIIiTbHEHHS
3 KOJIMBAHHSIMY IIOBEPXOHDb KepyBaHHI.

o nux mapHipHUX MOMEHTIB aepOAMHAMIYHOI ITOBEPXHi
KepyBaHHA CJif BiZHECTH i MOMEHT, 3yMOBJIEHUU CHUIAMU
KOHCTPYKI[ifiHOTO AeMI(ipyBaHHS Ta iHEPIIHHUMHU Xapak-
TePUCTUKAMMU IIOBEPXHi KepyBaHHsA. PosmoziieHa BeimumHa
IILOTO0 MOMEHTY, AK BUILINBAE 3 piBHAHHA (1), JopiBHIOE

M.(5)= —%jkua)é;(t) . )
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Mera cTatTi — OOT'PYHTYBATH MOXKJIUBICTH OIliHIOBAHHS
MaKCHMAaJBLHOT'O PiBHA KOJMBAHL aepONMHAMIUHUX ITOBEp-
XOHBb KEPYBaHHSA HAJ3BYKOBUX JIiTaKiB y pasi BUHUKHEHHS
TPAHC3BYKOBOTO (hyrarepa MIISXOM HOPiBHAHHS 30YAKEHUX
IMapHipHUX MOMEHTIB aepoJWHAMiUHMX MOBEPXOHbL Kepy-
BaHHS i MTapHiPHUX MOMEHTIB BiJ CHJI aePOIMHAMIUHOTO Ta
KOHCTPYKI[iitHOTO AeMII(ipyBaHHA.

Bukaan ocHoBHoro martepiaay. Haibinemi tpyguOmIi
y po3B’a3anHi piBHAHH (1) BUHUKAIOTH caMe IIiJf uac BU3HA-
YyeHHA 30yA:KEHOT0 IIapHipHOTO MOMEHTY aepoAMHAaMiuHOL
moBepXHi KepyBaHHA. Y pobori [7] 6yma sampomoHOBaHa
MaTeMaTHYHa MOJEJIb OIiHIOBAHHS BEJUUYUHU 30YIKEHOTO
HIAPHiPHOT0 MOMEHTY, TOOTO MOMEHTY, BHACJiJOK AKOTO BU-
HUKAIOTh KOJIMBAHHSA aePOAMHAMIUYHUX ITOBEPXOHb KEPYBaH-
Ha. Posmopinena BequymHA ITLOTO MOMEHTY BM3HAUYAETHCS
PiBHAHHAM

M.(8)~ ap| 122 |s(r)

29V,

bb5(¢)

2 b
b s

e APy, — MakcuMaJbHA BeJIMUNHA 3MiHU THCKY MicIeBOro
HAJ3BYKOBOT'O CTPYMEHsA 38 YMOBH PO3TAIllyBaHHS CTPUOKIB
VIIIbHEeHHS Ha 3afHill KPOMIIi IMOBEpXHi KepyBaHHS Ta 3a
YMOBH BifICYTHOCTi KOJIIBAaHb;

b;, — xopna mpoiio ToBepXHi KepyBaHH;

(o — MaKCHMaJIbHUI KyT HaXWIY JOTUYHOL 70 Au(py30pHOI

YacTUHY IPOo(isfo 3a yMOBH BiZICyTHOCTI KOJMBaHb IOBEPXHi
KepyBaHHd;

V‘p — MIBUAKICTH IOJBOTY JiTaKa, 32 AKOI BUHUKAIOTH KOJIH-
BaHHA aePOAMHAMIUYHUX IOBEPXOHDL KePYBAHH;

b, — Bixcramp nini] MakcuMasnbHOI TOBIMMHM Ipodino Bix
#0T0 3aIHBOI KPOMKH.

OcCKiJbKM MaTeMaTHYHa MOJIeJIb OIiHIOBAHHS BEJIMUMHUI
30yIKeHOTO IIapHiPHOTO MOMEHTY II0BEPXHi KepyBaHHA MaE
HeNiHiHHUNE XapaKkTep, TO PO3B’A30K AU(EPEHIiHHOTO PiB-
HaHHd (1), To0TO BU3HAUEHHA aMILTITYIU KOJIMBAHb II0BEPX-
Hi KepyBaHHA B pa3i BUHUKHEHHSA TPAHC3BYKOBOTO (haTepa,
MOKHA OJep:KaTH 3a JOIOMOTOI0 METOLY eHEepPreTHUHOI'O
Gamancy [9].

3rifHo 3 MeTomOM eHepreTMYHOro OasaHcy aMILTITyaa
KOJIUBaHb aepOI[I/IHaMi‘{HI/IX IIOBEPXOHb KEePyBaHHSA BH3HA-
YaeThCA 3 PIBHOCTI POBIT 30y KEHOr0 IIIaPHiPHOI0 MOMEHTY
aepoAMHAMIUHMX II0BEPXOHb KEPYBAHHSA i IMapHipHUX MO-
MEHTiB Bifi CHJ aepomMHAMIUYHOTO Ta KOHCTPYKIIIMHOTO
nemigipyBaHHd 3a OAWH MEPioj KOJTUBAHb.

Ockinbku iHTerpan same:xHocTi (3) He € TaOAMYHUM,
y pobori [6] ma s3amexHicTs Oyia Bu3HAUEHA aJalTOBAHOIO
MaTeMaTUYHOI0 MOAEJLITIO 30y KEeHOT0 IIapHipHOTO MOMEHTY
aepoJMHAMIYHUX ITOBEPXOHb KepyBaHHS, 3TiJHO 3 SKOIO
B pobori [8] i 6ysa Bu3HAUEHA aMILTITyJa IUX KOJUBAHb
y pasi BUHUKHEHHS TPaHC3BYKOBOTO (hiarepa.

Are ciip sayBaskuTm, 1[0 B Tiit camiin poboti [6] Bu-
3HAUYeHAa i MAaKCHMaJIbHO MOKJINBA BEJINUNHA PO3IOiIeHOT0
30yI:KeHOTO IIapHiPHOTO MOMEHTY aepOJUHAMIUHUX MTOBEP-

XOHb KepyBaHHS HAN3BYKOBUX JITAKiB y pasi BUHNKHEHHS
TPAHC3BYKOBOTO (hiarepa, IoJaHa 3aJIesKHiCTIO

bb?
2b,+b,’

Ie P, — THCK IOBITPA Ha BUCOTI IONBOTY;

M,(8)~0,5P,(M,, — M.,) (4)

M, — makcuMagbHe umciao M MicueBoro HaA3BYKOBOI'O
CTPyMeHd Ha TIOBEPXHi KepyBaHHS 3a YMOBU PO3TAITyBaHHI
cTpuOKiB yIIiIbHEHHSA Ha 3aAHi KpoMIli mpo@diio Ta 3a ymo-
BU BifICyTHOCTi KOJIMBaHb:
M, —uucyo M He30yAxeHOT0 IOTOKY IOBiTPSA 32 YMOBHU PO3-
TallyBaHHS CTPUOKIB YIIiIbHEHHS HA 3aJHilA KpoMIIi Ipodi-
JII0 Ta 38 YMOBY BiICYTHOCTI KOJIMBaHb.

MaxkcumanbHa MOMKJIMBA BeJWYMHA IIHOTO IIIAPHIPHOTO
MOMEHTY CIIOCTEPIiTaeThCA 32 YMOBH

(N _ b (5)
() b +b,

e z’(t) — rpynoBuii 6e3po3MipHuil mapaMerp, SKUH ypaxo-
By€ IreOMeTpPUYHi AaHi aepojuHaMiuHOro npodinio, yMoBU

MOJIBOTY JIiTaKa W XapakTep KOJWBAaHbL aepofuHAMiuHOI
TIOBEPXHi KePYBaHHA i BUBHAUAETHCA 3AJEIKHICTIO

. b .
=250, ©
N4
Bimomo [1-4], 1m0 KoJMBaHHA aepoAUHAMIUHUX IIOBEp-
XOHb KepyBaHHS B pa3i BAHUKHEHHSA TPAaHC3BYKOBOTO (hraTe-
pa 6JIM3bKi [0 TapMOHIYHUX KOJIUBaHb, TOOTO

5(t)=6,Sinaot » )

Ie 0y — aMILIiTyJa KOJUBaHb aepoJuHaMiuHOI II0BEpXHi Ke-
pyBaHHA.

3 piBuaHb (5)—(7) omep:kyeMo MiHIMAJIBHY aMILIITYZY

KOJIMBaHb aepPOAMHAMIYHOI NOBEPXHiI KepyBaHHA, 3a AKOl

30yI:KeHUH IapHiPpHUN MOMEHT J0CSATrae MaKCUMAaJbHOI Be-
JUYUHY 7 MOKJIVBEe BUHUKHEHHA TPAHC3BYKOBOTO (huraTepa

(p(J V:/)
o, =—"% 8
o a)(bl T bk) ’ ( )

Aie yp — MiHiMaIbHA aMIUIITYAa KOJUBAHD a6POJMHAMIUHOI
TIOBePXHi KepyBaHHA, 3a AKOl 30y[KeHUI IIapHipHUN Mo-
MEHT JI0CATa€ MaKCUMAaJIbHOI BEIUUNHY ¥ MOMKJINBE BUHUK-
HEHHSA TPAaHC3BYKOBOrO ¢aTepa.

3ayBasKHMO, II[0 aMILTiTyla KOJIHNBAHb aePOSUHAMIUHNX
TIOBePXOHb KepYyBaHHA CYYacHUX HAJ3BYKOBUX JIiTaKiB, 3a
KOl 30yA:KeHUH IapHipHUN MOMEHT JOCATra€ MaKCHMAJb-
HOI BeJIMUYMHU U MOJKJIVBe BUHUKHEHHS TPAaHC3BYKOBOI'O
(daarepa, cocTepiraeTheA 3a yMOBHU

5()(/) ~ 0’5(p0 . (9)

3 ymosu (9) caigye, 1m0 30yIKeHMI MapHiPHUE MOMEHT
y pasi BUHMKHEHHS TPaHC3BYKOBOrO (paTepa Jocsrae Mak-
CHMAJIbHOI BeJIMUMHU 32 HEBEJIUKUX aMILIITyl KOJUBaHb
aepoJuHAMIYHIMX [IOBEPXOHb KePYBaHHS.

3 ananisy sajne:xHOCTi (4) BUILIUBAE, IO MaKCUMalbHA
MOKJIBA BeJWUYWHA 30YI:KEHOT0 IMapHipHOTO MOMEHTY
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aepoJuHaMiYHOI OBEPXHi KePYBAaHHA 3aJIEKUTD JIUIIE Bif
YMOB IIOJILOTY i T€OMETPUYHUX XaPAKTEPUCTUK CUCTEMU
«KPUJIO — aepoJuHaMiYHa TOBEPXHS KEPYBAHHA» .
3ayBaskKMMO TaKOK, 1110 KOJU aMILTiTy I KOJIMBAaHb aepo-
IUHAMIUHOI TOBEPXHi KepyBaHHS MEPEBUINYIOTh BEIUUNHY,
BU3HAUEHY YMOBOW (9), MaKCHMMAaJbHO MOKJIMBA BeJMUYMHA
30yZsKEeHOTO IMapHIPHOTO MOMEHTY HE3HAYHO 3MEHIIYETHCA.
TobTo crocrepiraeTses eexT crabimisaifii 30yaxeHNX map-
HipHUX MOMEHTiB aepOJUHAMIUHNX IIOBEPXOHb KEPYBaHH.

Aune, K MoKHa OauuTy 3 piBHAHHA (2), 3aJI€XKHICTD I1ap-
HipHOTO MOMEHTY Bifi CHJI KOHCTPYKIIiHHOTO AeMII(ipyBaHHA
JiHiAHO 3pocTae 3i 30iJbIIEHHAM aMILIITyAX KOJWBaHb
aepoAMHAMIYHOI IOBEPXHi KepyBaHHS.

Taxrosx 3i 361JIbIIIEHHAM aMILTITy AU KOJUBAHb aepoJuHa-
MiuHOI NIOBepPXHi KepyBaHHA JiHIMHO 3pocTae i BeanumHAa
IIapHipHOT'0 MOMEHTY BiJl CKJI aepoamHaMiuHOTO JeMudipy-
BaHHA. PosmogizieHa BeJmunHA IIHOTO IIAPHIPHOTO MOMEHTY
TOBepXHi KepyBaHHA y mpaili [1] BusHaueHa 3a/1€:KHiCTIO

— /. 3 i
M,(5)~ — Vb8 - (10)

Jie py — I'yCTUHA IOBiTPSA HA BUCOTI IOJIBOTY.

3 HaBeleHOT0 BUILIMBAE, I[0 MaKCHMAaJIbHHI piBeHb
KOJIMBaHb aepoAMHAMIUHOI IOBepXHi KepyBaHHS B pasi BU-
HUKHEHHS TPAHC3BYKOBOrO (hjraTepa MOKHA OJepKaTH CIPO-
IIIeHNM MEeTOJI0M, 0e3 IepeTBOPeHHA 3ajekHocTi (3), a came
IIIJIAXOM TOPiBHAHHA 30YIKEHOTO IMapHipHOTO MOMEHTY,
KUY BUBHAUAETHCSA 3aJIeKHICTIO (4), 1 mapHipHUX MOMEHTIB
BiJ cuJI aepogMHAMIYHOTO Ta KOHCTPYKIIIAHOTO meMI(ipy-
BaHH{, AKi BUBHAUAIOTHCA 3asekHocTaAM (2) i (10).

3 MeTO0 IMiABUINeHH TOUHOCTI OI[iHIOBAHHS PiBHS KOJIHU-
BaHb aepoAMHAMIUHOI MOBepXHi KepyBaHHS B pasi BUHUK-
HEeHHA TPAHC3BYKOBOTO (raTepa BeJWUMHY IIapHipPHOTO
moMeHTY (10) BUBHAUMMO 3a IOIIOMOTIOIO TillOTe3W TWHAMIiU-
Horo cKpuBieHHs [10], srigHo 3 AK0I0 aepoAnHAMIUHI XapaK-
TEePUCTUKU NPO(LNI0, 0 KOJIMBAETHCA, He BiIpi3HAIOTHCA
BiJl XapaKTepUCTUK CTAJIOr0 MPo(disiio, CKPUBIEHOIO TAKUM
YWHOM, 1[0 3MiHUM MicIleBUX (IMHAMIUHUX ) KYTiB aTaKu HOTO
00TiKaHHS IOTOKOM ITOBIiTPSA MOBUHHI BiAmOBigaTH yMOBI

x .
AS(x;t)=—-5(t) (11)
Ve
Jle X — BicTaHb MepPETHHY XOpAM IPOQiII0 MOBEPXHI Kepy-
BaHHA Bif oci if obepTanHs.
Bigomo [1, 10], 1110 cKJIa0Ba pO3MIO/iaeHOl migifiMaabHOl
CHJIM, 3yMOBJIEHA KYTOM aTaKH, ¥ TOMY YKCJIi i TMHAMIUHIM
KyToM (11), BU3HAUAETHCA 3aIEHKHICTIO

AE(x;é"):quAé'(x;t):C_fixﬂt) , (12)
Vo

e Cf — moxizHa KoedinieHTy migifiMmanapHOI cuiu 3a KyTOM
BiIXMIeHHA MOBEPXHi KepyBaHHd;
¢ — WBUAKiCHUH HAMip He30YJ3KEHOTO IOTOKY IOBIiTPA.

Posnopinennit mapHipHUii MOMEHT IOBEPXHiI KepyBaH-
HS, 3yMOBJIEHMH Ii€I0 CKJIAJOBOIO MifiiMalbHOI CHUJIU, BU-
3HAYAETHCA iHTerpasoM Bif sasne:xHoCTi (12)

AM,(x,8)=[" AF(x, 6 el (13)

IligcraBastoun 3ajnexxuicts (12) B imrerpan (13), omep-
JKYEMO MAKCUMAJIbHY BeJIMUUHY IHOTO IIAPHIPHOTO MOMEH-
Ty TOBEPXHi KepyBaHHA

— . 1 . .
AM (8)=-~C2 L 65() (14)
3 ) I/r[) )

Kpim ckmanosoi migifiManbHOl cumy, 3yMOBJIEHOI AHHA-
MiYHUM KYTOM aTaku, Ha Ipo(isb i€ aepoguHaMivyHa cuia,
3yMOBJIeHA JUHAMIYHOIO KPUBHU3HOIO aepPOAMHAMITHOTO IIPO-
(ino mosepxHi KepyBaHHA. Bennunny miel cKaIag0Boi pos-
mozmisieHol migiMaJNbHOI CHMJIM BU3HAYMMO 3a JOIIOMOTOIO0
Habmmrenoi popmysnu C. A. Hannurina [11]

AF,(f)~2Cqf; (15)

Ie fo — MaKcuMaTbHA BeIMYNHA KPUBUSHY IPO(iiio moBepx-

Hi KepyBaHHA.
MosxmuBicTh BUKOpUCTAHHS ITiel (hOPMYJIH 14 BUSHAUEH-
HA aepoAvHaMiuHOl migHiMaabHOI CHJIM, 3yMOBJIEHOI AMHA-
MiYHOI0 KpMBU3HOIO podiiio, 6yJa noBegeHa B podoTi [12].
XapakTep AMHAMIYHOTO CKPUBJIEHH MPOQIiII0 TOBEPXHi
KepyBaHHS BU3HAYAETHCH iHTErpajioM BiJ AMHaAMiuHOIO
KyTa, mogaHoro samexuicTio (11)

(x:8)= j;;so)dx:;;;s(z) , (16)

MaxcuMaabHOIO BeINUMHA AUHAMIYHOTO CKPUBJIEHHS OY-
ne npu x = 0,5b,, i, ax BuniuBae 3 piBEaxHA (16), KOpiBHIO-
BaTHME

o 1, 17
£il8)=="5(¢) (7)

8V ’

¢

IlenTp THCKY miei ckiamoBoi mifiiMaIbHOI CUJIM PO3Ta-
IIOBAHUY y cepeJUHI X0pAy Npodiio IOBepXHI KepyBaHHA.
3 ypaxyBaHHSM IILOTO 3ayBasKeHHS Ta 3aje:xuHocteil (15)
i (17) cknamoBy MapHipHOTO MOMEHTY IIOBEPXHi KepyBaHHs,
3YMOBJIEHY OUHAMIiUYHOI KPMBM3HOIO MPOQiai0 MOBepXHi

KepyBaHHA, MOJKHA ITOJATH Y BUTJIALL

AV (1:8)= %cijib;a‘(r) _ (18)
b

TakuM YMHOM, PO3MOAiEHWH INAPHIPHWN MOMEHT IIO-
BEepXHi KepyBaHHS, 3yMOBJIEHUI CHIaMU aePOAMHAMIUHOTO
neMi(dipyBaHHS, BUSHAUAETHCA CYMOI0 3ajekHocTel (14) ta
(18) i nopisHIOE

M, (5)~-0.458C° L b35(r) . (19)

Y V

b
YpaxoBymoun HaBefieHe BUIINE Ta 6epydd A0 yBaru, II0
B pa3i BUHMKHEHHS TPAHC3BYKOBOTrO (haTepa KOJUBAHHS
aepoAMHAMIUYHMX IOBEPXOHb KEPYBAHHA MAIOTh TapMOHiU-
HUM XapakTep, MAaKCUMAJbHY aMILIiTyAy KOJIMBaHb BU3HA-

YUMo 3 piBHOCTI 3ayexkHOCTeH (2), (4) Ta (19):
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2
O’SPM(MIO - Moc )%
5, = A (20)
0,458C L blw+ —J, 00’
V V4

b
Maxcumanbre uncio M, y piBHaAHHI (20) BuU3HAUYaeThCA
BifloMOI0 HAOMMIKEHOI0 3aIeXHicTIO [7]

M, ~31+115¢, . (21)

Yucmo M, He30YAKEHOTO NOTOKY HOBITpA B DPiBHAHHI

(20) BusHAUAETHCSA 3 YMOBHU (DOPMYBAaHHA CTPUOKIB VIIiab-
HEHHSA Ha MMOBEPXHi aepoguHaMiuHOro mpodimio [5, 7]

M, -1~2(M,-M,), 22)
Ae M, — kpuruuHe 4ucio M aepoanHaMiyHOro Ipodisio.

Kpuruune uucio M aepopmHamiuHOro mpodisio B piB-
HaHH] (22) Mo:Kke OyTH BU3HAUEHE 3a pea3yJbTaTaMu Jabopa-
TOPHUX AOCTiIKeHb [4, 13] a6o 3 Takol HAGIMKEHOT 3aTeMK-
HocTi [5]:

M,, ~1-0,7{tCosy (23)
xe T — BifHOCHA TOBIIMHA aePOAMHAMIYHOTO IPO(iIo;
X — KyT cTpinononibHoCTi aepoguHaMiuHOro mpodinro.

3 MeTOI0 BU3HAUEHHA MAKCUMAaJbHOI aMILTITyAuM KOJIH-
BaHb aepOJWHAMIUHOI ITOBEPXHi KepyBaHHA B pasi BUHUK-
HEHHS TPaHC3BYKOBOTO (hjaTepa, HaragaeMo BiToMi 3ajesx-
Hocri [14]:

a= PuVi =S RMEP, (24)

V(/) = aHM,/; s (25)

ne k — nokasHuK amiabartu (gad moBitpd k ~ 1,405),
M ¢ — 4HCIO0 M He30yIKeHOT0 MOTOKY IOBiTPA, IPU AKOMY
BUHUKAE TPAHC3BYKOBUII (iaTep;
Gy — MBUAKICTb 3BYKY Ha BUCOTI IOJIBOTY .

3 ypaxyBaHHAM 3aye:xkHOcTed (24) Ta (25) 3amexHicTh
(20) mo:xe OyTH ToJaHa Y BUTJIAII

bib;

O’SPH(MIO 7Mw)2b +h
1 k

(26)
0, =

= = )
0,4587p,a,M ,wb; +—J,v&’
T

¥ sanexuocrsx (25) i (26) mesinome umncno M, MoxHA
BUBHAUUTH 3 yMOBU (OpMyBaHHA CTPUOKIB yIIiThbHEHHSA
(22), ke B JTaHOMY BUIIAKy Ma€ BUTJIAL
(26)
Mlz/) _1 ~ 2(M{[1 _Ml\'p) ’
e M 1p ~ 9HCIO M wmicmeBoro HaJ3BYKOBOI'O CTPYMeHs Ha
IIOBEPXHi KepyBaHHA, 3a AKOTO BUHUKAE TPAHC3BYKOBUI
(rarep.
Hucno My, mosxe OyTu BU3HAUEHE 3QJIEMKHICTIO, aHAJIO-
riuHoI0 [0 3ajekHocTi (21), ase cIix 3ayBaKUTHU Take.

Ilix yac KoMMBaHb IOBEPXHI KepYyBaHHA MaKCUMAaJIbHUI
KyT o0TikaHHA podinio gy MicneBuM Ha3BYKOBUM CTPyMe-

HEM 3MEHIIYEThCA Ha BEJIUUNHY

N b -
Ap(8)=2L5(r) . (28)
Vs
¥ pobori [6] moBeneHo, 110 MaKCHMAaJIbHA BeJUYNHA 36y-
IKEHOTO IIapHipHOTO MOMEHTY IIOBEPXHi KepPyBaHHS CIIO-
cTepiraeTnes 3a yMOBU

b ()= (29)
oV, b +b,

I3 cymicuoro poss’a3auusd samexuocrei (28) i (29) omep-
JKMMO

2pld)=g, 2 (30)
1 k

3 ypaxysaHHAM sauekHocredl (21) i (30) umeao My,
BU3HAYMMO TAKUM YHUHOM:

b
M, ~1+115(p, - Ap) =2 1+11,5m% Y

Mok uBicTh BUBHAUEHHS MaKCHUMAJIbHOI aMILIITy 1 KO-
JIVBaHb aepoJNHAMIUHMX MMOBEPXOHb KePyBaHHA B pasi BU-
HUKHEHHS TPAHC3BYKOBOI'O (hJiaTepa TEOPETUYHUM METOIOM
OLiHMMO IJIAXOM IODPiBHAHHA Pe3yJbTATiB, OJEPIKAHUX 32
pormoMoroo piBHAHHA (26) i pesyabTariB, OJepIKAHUX
y JIbOTHUX JOCJi[KeHHAX.

MakcuMaabHy aMILIITyAy KOJUBaHb aepPOAMHAMIUHUX
TOBEPXOHb KePYBaHHS B pasdi BUHUKHEHHS TPAHC3BYKOBOTO
(raTepa BusHAuUMMO 3 piBHAHHA (26) 3a TaKWX BXigHUX
TaHUX:

a) XapaKTePUCTUKY aepoJUHAMIUHOTO Ipoditio:

e BincTaHb JiHiI MaKCHMaJbHOI TOBIMHY aepPOaUHAMIY-
Horo npodiro Bix #oro 3agHb0l KpoMEX — by = 1,5 M;

e BifHOCHA TOBINWHA aepPOAUHAMIUHOTO MpoQin —
7 =0,042;

e KyT cTpimomopi6brocTi — y = 45° =

0) XapaKTePUCTUKY IIOBEPXHi KePYBaHHS:

¢ cepezfHA aepoprHamMiuHa xopga — b, = 0,75 m.:

e posmopiieHuii MacoBuUii MoMeHT iHepmii -
J,=1,0 H cex’;

o jorapu(MiuHUIN TeKPEeMeHT KOJUBaHb TOBEPXHI Kepy-
BaHHa — v =10,7;;

¢ KyTOBA UaCTOTA BIACHUX KOJIUBAHb — @ = 239 paj./cex.;

e moximHa KoedillieHTa migHiMaJbHOI CHJIM aepomuHA-
MiuHOI IOBEPXHi KepyBaHHA JiTaka 3a KyToM ii BigxuieHHA
[14]-C’ =27 ;

¢ MAaKCHMAJBHUH KyT HAXMJIY ZOTHYHOLI K0 mpodimio
TOBepxXHi KepyBaHHA nyA TumoBux mpodinis ITATT [8] —

o, ~ 0,85 7 =0,0357 pao.

PospaxyHKOBI faHi A1 BUBHAUEHHS aMILIITyAW KOJU-
BaHb aePOJUHAMIUHNX IOBEPXOHb KepyBaHHS:
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¢ MaKcuMaJsbHe uncyao M MicieBoro HaJa3ByKOBOTO CTDY-
MeHs Ha MOBEPXHi KepyBaHH 32 YMOBH PO3TAIIYBAHHS CTPHO-
KiB ymiinpHeHHA Ha 3anHiN Kpomui mpodimo — My, = 1,121
(sriguo 8 piBHanHAM (21));

e xpurHuHe yncno M npodimo — M,, = 0,8794 (srixuo
3 piBHAHHAM (23));

o umcyo M He30yAKEeHOT0 IOTOKY ITOBITPA 32 YMOBH PO3-
TalTyBaHHA CTPUOKIB VIMiIbHEHHS Ha 3aAHiN KpoMIli mpoi-
awo — M, = 0,94 (srigHo 3 piBHAHHAM (22));

e upcyio M MicIieBoro HaZ3ByKOBOI'O CTPYMY Ha ITOBEPX-
Hi KepyBaHH, 34 AKOT'0 BUHMKAE TPAHC3BYKOBUH (haTep —
M, = 1,084 (srizuo 3 piBHaHHAM (31));

o urcyio M He30yIKeHOro IOTOKY MOBiTps, 3a AKOTO BU-
HUKae TPaHc3BYKoBUH duiarep — M, = 0,9214 (srixuo 3 pis-
HAHHAM (27)).

YMOBU BUKOHAHHS JHOTHOT'O eKCIIEPUMEHTY i pPiBeHb KO-
JIVBAHb aepoAMHAMIiUHOI TOBEpXHi KepyBaHHS 3a CTAHAAPT-
HUX BeJIMYMH ITBUAKOCTI 3BYKY i I'YCTUHY ITOBITPA HA BUCOTL
moaboTy H =0 kM [15]:

¢ IIBUJKICTH IOJBOTY, 38 AKOI BUHMKAE TPAHC3BYKOBUH
drarep — V,, = 313,46 m/c (srigHo 3 piBHAHHAM (25) 1pH
M, = 0,9214);

¢ DpiBeHb KOJMBAHb IOBEPXHi KepyBaHHA Oy = 1,49°.

IligcraBastoun mi maHi i cTaHAAPTHI BEJIUYMHU ITBUJ-
KOCTi 8BYKY I TYCTHHY TOBiTpA B piBHAHHA (26), 0mep:KUMO
MaKCUMAJbHO MOXJIMBY BEIMUYMHY AMILIITyAW KOJUBAaHb
aepoJVHAMIYHOI ITOBEPXHi KePYyBaHHA B pa3i BUHUKHEHHS
TPAHC3BYKOBOIo (praTepa

0, =0,0302 pao.=1,73".

3ayBaKMMO, IO OJepPKaHa MaKCHMAaJbHO MOXKJIWBA
BeJIMUMHA aMILIITYyIX KOJVWBaHb aepOAMHAMIYHOI ITOBEPXHi
KepyBaHHA Ha 16% O6isnbIue, HiK y ILOTHOMY €KCIEDUMEHTI.

IT10 po36iKHiCTH MOKHA TOSCHUTH TAKUM UIHOM.

3 amaisisy piBHaHB (2) Ta (26) Gaummo, IO BeTMYMHA
NIAPHiPHOTO MOMEHTY aepOANHAMIUHOI IOBEPXHi KepyBaHHA
BU3HAUEHA CUJIAMU KOHCTPYKIIIIHOTO AeMmipyBaHHA Ta
iHepHiAHMME XapaKTePUCTHUKAMU IIOBePXHI KepyBaHHA.
Y peanbHUX yMOBax Ieil MapHipHUY MOMEHT 3aJIeKUTh Bif
XapaKTePUCTUK CUCTEMU <«IPUBOJ — aepoAMHAMiuHA II0-
BepXHA KepyBaHHSA», & He JIUIIIE BiJl XapaKTePUCTUK II0BEPX-
Hi KepyBaHHdA. SIK BKasaHo B poborti [8], BuBHAUEHHSA IUX
XapaKTEePUCTUK Y JaGopaTOPHUX AOCTiAKEHHAX IOB d3aHe
3 BEJIMKUMU TPYLHOIIAMHU, OCKIJIBKY ITPAKTUIHO HEMOMKJIN-
BO BiIOKPEMUTHM YACTKM IIAPHIPHMX MOMEHTIB, 3yMOBJEHi
aepoaUHAMIUYHMMM CHUJAaMH, CHJIAMH KOHCTPYKIIiHHOTO
nemndipyBaHHA Ta iHEPIINHUMY XapaKTePUCTUKAMU CUCTE-
MU «IIPUBOJ — aePOAMHAMIUHA TOBEPXHA KepyBaHHA» . ToMy
piBeHb KOJIMBaHb NOBEPXHI KepyBaHHA, ONEPKaHUM 3a
JOTIOMOTO0I0 PO3PaXyYHKOBOT'O METOAY, 3aBK AU OLIBIINIT, HizK
PiBeHb KOJIMBaHb, OJ€PKAHUN ¥ JIHOTHOMY €KCIIePUMEHTI.

¥Yrim, 6inbiuii, a He MeHIKi. I 1e #ige y 3amac MmimHoCTL
eJIeMeHTiB KOHCTPYKIIii moBepXHi KepyBaHHA, a TOMY # y 3a-
mac 0e3meKu MOJIbOTiB HAJI3BBYKOBUX JIITAKiB HA TPAHC3BYKO-
BUX ITIBUJKOCTAX.

Ileit meTox Mo:Ke OyTH PEKOMEHJOBAHWH [JIA ITIOIEPe]-
HBOTO HAOJIMIKEHOTO OIiHIOBAHHSI MaKCUMAJIbHOTO PiBHA KO-
JIUBaHb aepoJUHAMIUHMX MMOBEPXOHb KePYBAHHA B IEPIIUX
BUIIPOOYBaIbHUX IOJHOTAX HAA3BYKOBUX JiTaKiB mim uac
LOCJIifKeHb XapaKTePUCTUK TPAHC3BYKOBOro ¢hraTepa.

IIpormosyBanHd PiBHA KOJMBAHbL aePOAMHAMIUHUX II0-
BEPXOHb KepPyBaHHA HAA3BYKOBUX JiTaKiB B eKCIepPUMeH-
TAJbHUX JOCTiIKeHHAX TPAHC3BYKOBOTO (hIaTepa JOIiJIbHO
BUKOHYBATH 3a JOMOMOTOI0 PO3PaXyHKOBO-€KCIePUMEH-
TAJBHOTO METOAY, K Iie 0YJI0 peKOMeHI0BaHO B poboTi [8].

BucHoBku. ¥ cTaTTi 3aIpONIOHOBAHWI METO/ OI[i HIOBAHHSA
MaKCHMAaJbHOTO PiBHA KOJMUBaHbL aepoJWHAMIUHUX IOBEp-
XOHb KepPYyBaHHA HAA3BYKOBUX JITaKiB y pasi BUHUKHEHHS
TPAHC3BYKOBOTO (hyiaTepa, 3TifHO 3 AKMM PiBeHb KOJUBAHb
aepoaUHAMIUHUX II0BEPXOHb KePyBaHHSI BU3HAUAETHCS
3 YMOBHU TMOPiBHAHHA iXHIX MaKCUMAaJbHO MOMKJIUBUX 30Y-
I'KEHUX IIapHIpHMX MOMEHTIB i ITapHipHMX MOMEHTIB Bif
CIJI aePOJUHAMIYHOTO Ta KOHCTPYKITIMTHOTO JeMII(pipyBaHHA.

Mo uBicTh BUKOPHUCTAHHS 3alPOIOHOBAHOTO METOIY
/151 TOTIePeTHBOT0 HAOIMIKEHOTO OIiHIOBAaHHA MaKCHUMAaIbHO-
ro piBHS KOJUBaHb aepOJUMHAMIUHUX ITOBEPXOHbL KePYBaHHS
TiATBep/KeHa MIIAX0M MOPiBHAHHA Pe3yibTaTiB pPO3paxyH-
KiB, OlepiKaHMX 3a JOIMOMOTOI0 ITHOT0 METOLY, 3 pesyabTara-
MU, OJIepKaHNMHY B eKCIIePUMEHTAIbHUX TOCIiIKeHHAX.

Tlomaneiri gocmig:keHHS AOIIIBHO MPUCBATUTH aHAJTIZY
MeTO/IiB 3MEHIIIeHHI KOJUBAaHb aePOANHAMIUHNAX II0BEPXOHD
KepyBaHHA B pasi BUHUKHEHHS TPaHC3BYKOBOTO (hiaTepa.
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HACJiIOK IIBUAKOTO IOLIVpEeHHA iH(opMalriii-

HUX TeXHOJIOTi BHAYHO YCKJIAAHIOIOTHCS B3aEMO-

3B’A3KM MiK 06’€KTaMu PeaJbHOIO CBiTYy, 30Kpe-

Ma Ti, IO CTOCYIOThCS chepr OOOPOHU B IIIU-

poromy posyminui. IToBeminka 00’€KTiB cTae
CKJAIHIIIOW Ta Hemepenbauysawinmoo. ITorpeba BUBUEHHS
B3a€EMO3B’S3KiB MiK 00’€KTamMu Juille 3pOCTae ¥ YCKJAMI-
HI0eThCcsA. Ha mpoMy Tai crae gemasi BasKue 3abe3mevunTH
aleKBaTHICTh HAYKOBUX PEKOMeH/AIlill 3a JOIIOMOr0i0 Jo0pe
BimoMUX Ta BigmpanbOBaHUX METOHIiB HOoCHimKeHb. Tomy
ChOTOJHI pesbe(dHIIIE HTPOABIAETHCA CYIEPEUHICTb MiXK
CIIPOMOKHOCTSIMHU BiJOMUX METOAiB, TAKUX K JOCJiJKEHH
omepailiii, i BJACTUBOCTAMHU CYYaCHHUX IOCJiI:KYBaHUX
cucreM Ta 00’eKTiB. OCKiNMbKM yCKJIAIHEHHS OCTAHHIX €
00’€KTHBHOI0 Ta HEMHHYUYOI PeaJbHiCTIO, BUCHOBOK €JIM-
Hui — 1e po3poOKa # ampoballis HOBUX HAYKOBUX METOHIB
i TeXHiK, 30KpeMa MeTOAiB IITYYHOTO iHTEJEKTYy, 3aCTOCY-
BaHHA AKUX OCTAHHIM 4acOM IOIIUPIOETHCA AJIS BUPIIIeHHA
HayKOBUX 3aBJaHb Y PiBHUX cdepax.

IocBix ciTKyBaHHA B CEPEOBUIII HAYKOBIIIB CBiTUNTD,
1110 CHOT'OHI Ma€ MicIle TeBHA HEJOOIliHKA I HAaBiTh HEPO3Y-
MiHHSA CIIPOMOKHOCTEH METOJIiB IITYYHOTO iHTEJIeKTy 3 BU-
pileHHsA HayKOBUX 3aBAaHb y chepi oboporu. Tomy B miit
CTATTi aBTOpM MAaIOTh Ha MeTi Ha PiBHI KOHIIENTYyaJbHUX
Mojesiefl NMPOJEeMOHCTPYBATH MOKJHBICTHL PO3B’A3aHHI
NpUKJIATHAX HAYKOBUX 3a4ad, AKi mocTanTh y cdepi 6es-
TeKW Ta 000POHM, METOJAMU IIITYYHOI'O iHTeJeKTy. 3BiCHO,
KiJBbKiCTh TaKMX 3a4au JOCHUTH BeJHKA, i IOKA3aTu HaBiTh
JIOTIiKy pO3B’s83aHHA IX yciX y MeKax CTaTTi HeMOXKJIHBO.
Tomy maji BUKOPHUCTAHUI TAKHUil CIIOCI6 POSKPUTTS IUTAH-
HS: CIOYATKY OyZe MpoJeMOHCTPOBAHO, IO GiJIbIIicTh HAY-
KOBUX 3aJ1a4, y TOMY 4ucJi y cdepi 000poHU, MOXKHA TUIIZY-
BaTH, TOOTO IPUBECTH A0 HEBEJIUKOI KiTbKOCTiI GopMaTbHUX
THIB 3aj7iau, a HOTiM OyAyTh HaBeAeHi AedKi TexHiKu
PO3B’I3aHHS TUIIOBMX HAYKOBUX 3444 METOJAMHU IITYIHOTO
iHTeNeKTy.

Opmpas3y 3a3HAayMMO, IO €IWHOI0 BU3HAUEHHS TepMiHA
«IITYyYHUI iHTEJIEeKT» He icHye. Aje OimbIIicTs I0Ae# po3y-
MilOTh HITYYHUH iHTEJEKT SK HAYKOBUM HAIpPAM i TeXHO-
JIOTiI0 CTBOPEHHS iHTEJIeKTyaJbHUX CHUCTEM, TOOTO CHCTEM,
CIIPOMOJKHUX PO3B’A3yBaTH HacamIlepes CKJIAIHI 3amadi mo-
Ii0HO 10 TOTO, AK iX PO3B’A3ye JNIOUHA, a caMe 3aCTOCOBYIO-
umy «M’AKi, He BU3HAUeHi TOUHO» JaHi ¥ BigmoBimHI MeTomM
olep:KaHHS Pes3yabTaTy, 30KpeMa HaBuaHHd. Kiaacupixamia
IUX METOJiB TaKOX He € 3arajJbHOmpuiHATON. OfHUM 3 ii
BapiaHTiB MoKe OyTU TaKa: HeUiTKa Jorika (HeuiTKi MHOMK M-
HU, HeYiTKi Mipu), He¥pOHHI Mepeski, 3aCHOBaHI HA BHAHHAX
cucTeMu (€KCIEPTHI CHCTEMM), eBOJIOIiiHE MOJAENIOBAHHS
(reHeTHYHi aJIropuTMM, OaraTOAreHTHI CHUCTEMM), METOIU
«BigData» (BuBUeHHA BeJHKHUX OOCSTiB JaHWX, IMOIIYK
HeBiIOMUX paHile 3aKOHOMipHOCTEIT).

3BUUaiiHO, METO/iB IITYYHOTO iHTENEKTYy Ha CHOTONHI
icHye Oe3iu, Ta oxomuTH iX y paMKax ofHiel cTaTTi HEMOXK-
auBo. Tomy mani posrisgaloThCcsa HANMOIIMPEHili, mepesi-
PeHi Ha IPaKTHIli METOAH.
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Tumizanis HayKoBUX 3a71a4 y cepi 000poHn

Buxopsauu 3 Toro, 110 KiJbKicTh HAYKOBUX 3aau y chepi
000POHY € TPAKTUYHO HEOCTIKHOI0, TOJIIUMO IX 32 03HAKOIO
XapakTepy NOCTiIKyBaHUX y 3aflauax 00’€KTiB, AK IOKa-
3aHO0 B mabauyi 1. Ile# mogin € mOoCUTL YMOBHUM, aje BiH
OXOILIIOE GiJIBITY YaCTHHY HAYKOBUX 3a/ad.

Tabruys 1

IToxin HayKoBUX 3agay
3a XapaKTepoM TOCHiIKyBaHUX 00’ €KTIB

Xapaxrep T0CTiTKyBaHUX

I'pyna HaykoBux 3amau .
Py ¥ a 00’eKTiB

3a7a4i BOEHHO- IO THYHOI'0
aHaJisy (0esmexoBi 3amaui)

Iep:xaBu Ta inmi
BOEHHO-TIOJIITUYHI CUJIN

30poiiHi cuiu, BeIuKi

3anaui crpareriyHoro piBHa L
CTpaTeriuHi yrpymoBaHHS

3ajmaui omepaTUBHOTO PiBHA OmepaTuBHi yrpymoBaHHS

BificbkoBi migposainu,

3ajaui TaKTUYHOTO PiBHA ,
YaCTHHU Ta 3’ ¢JHAHHS

3agaui iHopmarriitao-
IICUXOJIOTIYHUX BILIUBiB
Ta Kibepbesmeku

Jltoguna, rpyma Jiogei,
indopmaniiino-Kepyoui
CHCTEMU

3azaui BificbkK0OBOI TEXHIKHU

Texnmiuni npuctpoi
Ta 030pPOEHHS

3agaui 000pOHHOIO 30poiini cuau,

IJIaHyBaHHA ixui cmpomosxkHOCTL

Posriaremo mani KiThKa mMpuUKJIafiB HAYKOBUX 3aad i3
KOKHOI I'PYIH i HajaMo iXHI0 KOPOTKY XapaKTePUCTUKY Bif-
moBimHO Mo Kiaacubikarii [1] amamituunux sagau. Yactuua
HAYKOBUX 3aJa4 y IPAMill IIOCTAHOBII ¢()OPMYILOBAHA B PO-
oori aBropiB [1]. Immi maykoBi 3amaui copmynboBaHi AK
TaKi, 1170 BUILIMBAIOTh 3 aHAJIi3y HAYKOBHUX IIPallhb, OMy0/IiKO-
BaHUX y MIPOBIIHOMY BiTKPUTOMY BUJAHHI — 30ipHUKY HAyKO-
Bux npanb LleHTpy BoeHHO-cTpaTerivaux gocrigxens Harrio-
HaJILHOTO YHiBepcuTeTy obopoHm Ykpainu. Haiiuactime
B IIUX IpAaIdX IPeJCTaBIeH0 a0 HAYKOBO-METONWYHUHN IIif-
Xim, ab0 KOHIENTyaJbHy MOJeJh PO3B’A3aHHA HAYKOBUX
sagau. Kinbkicui pimmenss, SK mpaBmio, IpeacTaBiIeHi He
yacto. Ase maji MM MOKa)XeMo, IK Iie MOXKHA 3po0uTH i3
3aCTOCYBAHHSIM METOAIB IITYYHOTrO iHTeJIeKTy. ¥ mabauui 2
TIpeJCTaB/IeHI IPUKJIAAN HAYKOBUX 3aIad Ta IXHSI KOPOTKA
XapaKTepUCTUKA.

Anayia cBifuuTh, 10 HANMOIMMPEHIIINM THUIOM HAYKO-
BUX 33JaY € 3amaui ominioBaHHA. KpiMm Toro, HasBHI TaKOX
3amaui Bubopy, Kaacudikaiii (BigHeceHHS 10 3a3aeri b BU-
3HAUEHUX KJIACiB), IPOrHO3YBAaHHA, KJIaCTEPU3AIlii, a TAKOXK
YUCeNbHUX PO3PAXYHKiB. PO3TISHEMO KOHIEITYAIbHI cCXeMU
PO3B’A3aHHA MX TUIIOBUX HAYKOBUX 33Jlad, a TAKOMXK TeXHi-
KU PO3B’A3aHHA HA OCHOBI METO/iB IIITYYHOTO iHTEIEKTY.

Posp’a3aHHa 3a7a4 OL[iHIOBAHHS

T'o10BHOIO 3arajJbHOI METOI0 PO3B’I3aHHA 3444 OIiHIO-
BaHHA € PO3PaXyHOK OI[iHOK aJbTepHATHB y TepMiHax
KopucHOCTI a0o HekopucHocTi. OumiHIOBAaHHSA aJbTePHATHUB

Tabruys 2

ITpukmagM HAYKOBUX 3a/1aU Ta IXHA KOPOTKA XapPaKTePUCTHKA

HaykoBa 3agaua

XapakTepucTHKA HAYKOBOI 3agaui

3adadi 60€HHO-NORIMULHO20 aHaLi3y (6e3nekosi 3adaui)

OuiHoBaHHSA aJbTePHATHBHUX BapiaHTiB
HAIiOHAJILHOI HOJMITUKY YKPaiHU II0A0

OTOUYEHHS i CTPYKTYP KOJIeKTUBHOI Oesneru [2]

3azava oIiHIOBaHHA.
Bxigui gami: BapianTH HaIiOHANTLHOI MOMITUKY.
(opmyBanus ii cTaTycy BigHOCHO MiskHapoxHoro |PesynbTaTu po3B’d3aHHA: OIiHKY BapiaHTiB 3 MOTJIALY KpUTepiiB Oesmeku

IIporuosyBaHHSa KOHQIIKTIB Ha OCHOBL
BUBUYEHHSA BeJIUKMNX 00CATIB JaHUX 3 0araTbox
cdep KUTTEAIATHHOCTI (HAIiOHATBHOL

Oesmern) [3] KOHQJIIKTIB.

3ajaya IPOTHO3YBAaHHSA, KA PO3B’A3YETHCA AK 3aJaua KJacTepusarii
MaiOyTHIX KOHMIIKTIB.
Bxigui mani: Bei mani, AKi MOKYTB OyTH OB’ sI3aHi 3 BAHUKHEHHAM BOEHHUX

PegysnbraTty po3B’sA3aHHA: OIiHKY MOXKJINBOCTI BUHNKHEHHA BOEHHOTO
KOH(IIKTY MiK IeBHUMU Jiep:KaBaMu B MalOyTHEOMY

IIpornosyBanHA HANPYKEHOCTi CBiTOBOL
Ta perioHaJbHOI BOEHHO-TIOJIi THUHOL
obcranoBKu [1]

00CTAHOBKU

3azava IpOrHO3YBaHHA.

Bxigui gami: mpobmeMu Mikaep:KaBHUX BiTHOCHH, IapaMeTPH BOEHHOL
MOT'YTHOCTI i TOTEHITifIHOI arPECUBHOCTI Jep:KaB.

PesynbraTy po3B’si3aHHA: IPOTHO3 HATIPYKEHOCTI BOEHHO-TIOII THUHOL

IIporuo3yBaHHSa MOKJINBOCTI BUHUKHEHHSA
BHYTPIITHBOTO 30POiiHOT0 KOHMIIKTY [1]

3amaua MPOrHO3YBAHHS.

Bxigui nani: inTepecu i miji comianbHuX rpym, mpobieMu BHYTPINTHIX BiIHOCKH.
PesysnbraTy po3B’si3aHHA: IPOTHO3 MOKJIMUBOCTI i YMOB IePEPOCTAHHS
BHYTPIIIHIX cymepeuHocTel y 36poiHuil KOHPIIKT
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Haykosa 3amaua

XapakTepucTuKa HayKoBOI 3amaui

BusnaueHHA CTPYKTYpU NOTEHIITHIX BOEHHO-
mosiTuyHuX 6,10KiB [1]

3ajaua KjaacTepusaarii.

Bxigui nani: inTepecu i mini gep:xas, mosulii gep:kaB 3a mpodaeMaMu BiTHOCKH.
PesysnbraTit po3B’A3aHHS: MOKJINBICTb YTBOPEHHS BOEHHO-TOJMITUYHUX OJIOKIB
BUBHAUEHOTO CKJIANY

Knacudikarmia mamipis i mit BoemHO-
TMOJITUYHUX COI03iB Ta OKpeMux gep:xas [1]

3amaua Kaacudikarrii.

BxigHi nani: Hamipu Ta gii nep:xaB (co03iB) Ta iXHi XapaKTepUCTUKH.
PesynbraTu po3s’A3aHHA: MOMKJIMBICTS BigmOoBiAHOCTI HAMIPiB Ta Aill IEeBHUM
BU3HAYEHUM KJacam

3adaui cmpameziunozo piena

OuiHOBaHHSA CIIIBHUX CIPOMOMKHOCTEH
00’eIHAHUX CUJI, iIHTETPOBAHUX Y JEKiIBKOX
ToMeHax [4]

3asaua OI[iHIOBAHHS.

Bxigni nani: napamMeTpu CUiTbHUX CIPOMOKHOCTEN 06’ € ZTHAHUX CHIL.
Pesynbraru po3s’A3aHHA: OI[IHKY BiJIIIOBIMHOCTI CIIPOMOKHOCTE! BUMOTaM
3 0OKY BOEHHUX KOHQIIKTiB a00 CTOCOBHO 3aJaHOTO PiBHSA CIPOMOMKHOCTEH

Bubip cmocoby it KoaminmiiiHux cu
crmeIriabHUX omepariii [5]

3anaua BuGODY.

BxigHi nani: MHOKMHA cIT0Cc00iB Aill KOAMIMiHHUX CUJI CIEIiaIbHUX OIepalrii
Ta ixHi mapamerpu.

PesynbraTu po3B’A3aHHA: OI[IHKY CIIOCO0iB it

3adaui onepamuénozo piensa

OuiHroBaHHA BigIOBigHOCTI cucTEMU
YIpaBIiHHA MiKBUZOBOTO YI'PYIIOBAHHSA
BUMOraM 3 60Ky 6araTomoMeHHUX OIepalrii
i gac KOHQIIiKTY BUCOKOI iHTeHCUBHOCTI [6]

3asaua OI[iHIOBAHHS.

Bxinui mami: mapamMeTpu cucTeMu YIPaBIiHHA Ta KPUTePii, 10 Bigo6pakaoTh
BUMOTI'H.

PesynpraTé posB’A3aHH: OI[iHKY PiBHS BiAMOBIZHOCTI IapaMeTpiB cuCTeMU
VIPaBJIiHHA KPUTEPiaAM

OuiHroBaHHA e(PeKTUBHOCTI Aill MisKBUIOBOTO
yIpymoBaHHA B 6araToqoMeHHUX omepaIiax [6]

3ajaua OIiHIOBAHHA.

Bxinni mami: napameTpu MisKBUA0BOTO YIrPYIOBaHHA Ta iXHIX mifA.
Pesynbraru po3s’a3aHHA: OIiHKA €(DEKTUBHOCTI Aiil, yMOBHU JOCATHEHHST
3aJJaHOT0 PiBHA e(PeKTUBHOCTL

3adavi maxmuinozo piena

PospaxyHOK KiJIbKOCTI Ta CKJIaxy MOOLIbHUX
IPOTUAVBEPCIITHIX Pe3epBiB i yac
OIIePATHBHOTO POSTOPTAHHS BifichK [7]

3ajaua YnceJbHNX PO3PAXYHKIB.

BxigHi mani: xapakTepuCTUKM CBOIX MifPO3AiIiB Ta MiApO3aiaiB MPOTUBHUKA,
OIlepaTUBHOI O0YI0BH.

Pesynbratu po3B’A3aHHA: OI[IHKY KiJBKOCTI Ta CKJIaAy MOOLIBHUX
TIPOTUVBEPCIHHUX Pe3epPBiB

OmuiHoBaHHA PiBHA 3HM/KEHHA e(DeKTUBHOCTL
CHCTEeMHU YIPaBIiHHA BifichKaMu IPOTUBHUKA
B pPe3yJIbTaTi pakeTHoOro ynapy [8]

3ajaua OIiHIOBAHHS.

BxigHi nani: BapianTy posmopiny 3acobiB ypaskeHHd 3a 06’ €KTaMU CUCTeMK
VIpaBJIiHHA.

Pesynbraru po3B’A3aHHA: OI[IHKY PiBHA 3HUMKEHHA e()eKTUBHOCTI cucTeMu
yVIpaBJiHHA BifichKaMu IPOTUBHUKA 3a BapiaHTaMu

OniHIOBaHHA MOYKJIMBOCTI JOCATHEHHSA
moTPi6HOTO eeKTy KOOPAMHAIil BOTHEBOTO
ypaKeHHs IPOTUBHUKA B omeparrii [9]

3amaua OIiHIOBAHHS.

Bxigui mami: 06’€KTH IPOTUBHUKA, 00MOBUI CKJIAJ CBOIX CHJI, BUMOI'U
IO YpaKeHHs 00’€KTiB.

Pesynbraru po3s’a3aHHA: HApaIiOHAIBHIIINI BapiaHT POSIOLLIY CHII
Ta 3acobiB 3a 00’eKTaMu

3adaui inopmayiino-ncuxonozivhux 6niueié ma kibepbesnexu

OuinioBaHHA PiBHA iH(OpMaIiiiHO-
TICUXOJIOTIYHOTO BILINBY IPOTUBHUKA
B iHTepecax iH(opmaniiaoi omeparrii
36poitaux Cun Yrpainu [10]

3ajaua YnceIbHIX POBPAXYHKIB.

Bxigni nani: mapamerpu iH(opMAIliiHO-ICHX0JIOTIYHOTO BILINBY.
Pesynbraru po3s’as3anHsA: y3arajibHeHA OIliHKA PiBHA iH(popMaIiiino-
TICHXO0JIOTiYHOTO BILIMBY IIPOTUBHUKA

OuiHOBaHHA MOKJINBOCTI ITOABH i HACHIAKIB
peasizarii pusury 6esmexku indopmarrii [11]

3asaua OIiHIOBAHH.

Bxinui mami: mapameTpu indopmariitaoi cucremMu, mapaMeTpH 30BHIITHLOTO
iH(hopMAaIiTHOTO CepeIOBUIIIA.

PesynpraTyé pos3B’A3aHHA: OIIHKY MOKJINBOCTI IOSBHY i MOKJIMBOCTI HACTIAKiB
peasrizarii pusukis
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HayxkoBa 3agaua

XapaKTepuCcTHKa HAyKOBOI 3a1adi

OuinroBaHHA 3aXUIEHOCTi iHpopMamiiHol
iH(pacTPYKTypH 3a KiIbKOMAa O3HAKAMU
i norkasuEmKamu [12]

3ajziaua OIliHIOBAHHSA.

Bxinni gani: napamerpu indopmaritnoi iHppacTpyKTypHu, KpuTepii
OIliHIOBAHHS.

PesynbraTu po3B’I3aHHSA: OI[iHKA PiBHA 3aXUIEHOCTI

BusasneHHA Ta TPOrHO3 iHTEHCUBHOCTI
indopmaniifHNX BIINBIB HAa CBiTOOAUEHHSA
HaceneHHd [1]

BILIUBY

3ajaua IPOrHO3YBAHHS.

Bxinai nani: notik indopmaniiHux MOBifOMIIEHB, CTPYKTYPa yIOZ00AHb
HACeJIeHHA.

PesynpraTty po3B’A3aHHA: MOKIUBICTE 11T€CIPAMOBAHOTO iHGOPMAIiTHOTO

3adaui 6ilicbk060i mexHiKu ma 036pOEHHA

Bubip BapiaHTiB KOHCTPYKTOPCHKUX PillleHb I[0JI0
moOy0BY aBTOMATH30BAHUX CUCTEM B iHTEepecax
060pOHY Ha OCHOBI JaTa-IEHTPUYHOTO MiAX0AY

3 BUKOPUCTAaHHAM XMapHUX TeXHOJOri# [13]

3amaua BuOODY.
Bxinni manmi: nepesik i mapamerpu pinreHs, KpuTepii oliHIOBaHHA.
PesynbraTu po3B’A3aHH: OI[iHKY e()eKTUBHOCTI PillleHb

Amnanis rpadikis Kapaiorpadiunoi akTuBHOCTI
JIIONUHY I BUSHAUEHHA IICUX0(is3iosoriynoro
crany BoiHiB Cut 060pOHY YKpaiHu 3a HOIOMOTO0
MiHiaTiopHUX Kapaiorpadgiunux 3acobis [14]

3ajaua OIiHIOBAHHS.
Bxinni ganmi: xapakTepucTuku rpadikis.
Pesynbratu po3s’13aHHS: OMiHKY IIcuxodisiomoriunoro crany

3ada4i 060pOHHO20 NAAHYBAHHA

OuintoBanHs piBHA Kopyniii B MinicTepeTsi
oboporu Ykpainu [15]

3azava OIiHIOBaHHS.
Bxinui gami: o3HAKW KOPYIIiAHUX Tifl.
PesyabraTi po3B’13aHHA: OI[iHKY PiBHA KOPYIITii

OmuiHOBaHHA CIIPOMOYKHOCTEH 3eHITHUX paKeTHUX

3ajzaua OIliHIOBAHHS.

komiiekciB (3PK) momo o6oponu Bifickk Ta 06’eKTiB |Bxigni gani: Taktuko-rexuiuni xapakrepuctuxku 3PK.
Bix ymapiB HecTpaTeriunux Gamictuunux paker [16] |(PesynbraTtu poss’AsaHHd: oIiHKY eeKTuBHOCTI 3acTocyBanud 3PK

Jae 3MOT'y BHM3HAUUTH OAHY ab0 KiJbKa HaWKpaIiumx
aJbTePHATHUB 1 Ha Iill OCHOBI 3poOuTH BUOip.

AsbTepHATHBU OMMCYIOTHCA KiJbKOMAa MapamMeTpaMmu,
AKi MOXKYTb MaTu pisHy mpupoxy. Hampurian, sHaueHHA
mapamMeTpa MOMKYTh 3aBJaBaTUCA Ha GeslmepepBHiil abo auc-
KPeTHIfl MHOKWHI, BOHM MOMKYTh OyTH UiTKMMHU ab0 HeUiT-
KuMu (posmuruMmu). SIK mpaBuio, 3ajavi ONiHIOBAHHA €
OaraTokpuTepiadbHUMU, TOOTO OIiHIOBaHHS BifZOyBaeThCH
3a KigpKoMa Kputepiamu. IIpupoga KpuTepiiB TaK0XK MOXKe
OyTu pisHOI. YMOBHO Ka:Ky4H, iCHYIOTH [IBA CIIOCOOM PO3-
B’fA3aHHA 33124 OI[IHIOBAHHA: BiTHOCHUI Ta a0COIIOTHUIM.

BigHocHuii crioci6 3acHoBaHW Ha IOPiBHAHHI aJIbTepHA-
TUB Mi}X c000I0 3a TapaMeTPaMy 3 YPaXyBaHHAM BaKJINBOCTi
mapamerpiB. Ile#i cmoci6 pearnisoBanuit y mobpe Bizomomy
MeToni anamisy iepapxiit Caari [17]. ¥V 8apy0iskHiil HayKoBiit
JiTeparypi meit meronx HasmBaeTheA «Analytical hierarchy
process». KoHIenTyanabHa cxeMa pO3B’sa3aHHA Hailmpoc-
Timmoi 3ajavi OIiHIOBAHHS 3a JOIOMOTOI0 METOJY aHAJIi3y
iepapxiit HaBefeHA HA pucyHKYy 1.

Ha pucynry 1 nosHaueHo: ¢y — ToJIOBHUH (y3araJbHeHUIT)

KpuTepiii omimioBanug; O = {o0;, i = 1,3} — MHOXUHa aib-

TePHATHB, 1[0 oiHo0ThCA; P = {pj, j = 1,2} — MHOM®HHA Na-
pamerpiB asbrepHaTuB. Cxema ajrOpUTMy OI[iHIOBAHHS

ToJIATaE Y BUKOHAHHI TOCIiJOBHUX KPOKiB:

1. AnbTepHaTUBY MOPiBHIOIOTHCSA MiK c060I0 3a KOKHUM
mapameTpoMm 3 P y ImKaJii mepeBar, y pe3yJabTaTi 4oTo ojiep-

. . . J_ J
$KYIOTh MATPUILi IapHUX IOPiBHAHD y BUTIAAl: M = ||mk1||,
— j .
Ze Vk[=1,3, my=n(o,z0,) €L — enement mMarpuri
M, axuii BusHAUAE IepeBary X aJbTePHATHBY 0, HAJ| AIbTEp-
k

HATHUBOIO 0; ¥ IIKaii nepesar n(*) € L. [Ina mMertony anamisy

iepapxiit Caari L = (1,9). ITpu npomy axmio T (0,2 0,)=x € L,

TozniTc(o,zok)=%,n(o,zok)=l.

Puc. 1. KonnenryaabHa cxeMa pPo3B’ d3aHHA
3aJlay OIliHIOBAHHA 3a JOIIOMOI'0I0 METONY aHaJIi3y iepapxiit
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2. Opepexani marpuni M’ 06’ eHYIOTLCS B CepeHLO3BA-
JKeHy MaTpUII0 3 YpaXyBaHHAM BasKJIMBOCTI IapaMeTpiB:

2 i . )
My = ijl bj Mj, e bj — HOpMOBaHa [0 OAWHMUIIL Bara j-ro
mapamerpa. -
3. BusnavaeTbca BiacHuil Bexktop E = {e;, i = 1,3} mar-

puni My, axkuii BifnoBifgae II MakCHMalIbHOMY BJIACHOMY

yucsy. Baacuuit BeKTop E MicTHTB OI[iHKY y3araJbHeHOI me-
peBaru MixK aabTepHATHBAMU 3 MHOKUHU.

Ockinbku Ha mpakTUIi B OyAb-AKiil 3amaui mpucyTHA
HeBU3HAUEHICTh, BOHA Ma€ OyTH BpaxoBaHA B aJITOPUTMI,
iHaKIIIe oflep:KaHe pillleHHA BTpauae agekBaTHicTh. Chorom-
Hi BijloMo JocuTh OaraTo HaIpaIOBaHb IOA0 MOJAepHisaIii
MeTOLYy aHaJidy iepapxiil And BpaxyBaHHSA HeEUYiTKOCTi.
30KpeMa, cepefHbO3BAKEHY MATPHUITI0 MOKHA OZEPIKATH 3a
JOIIOMOTOI0 OlepaTopiB oOuMCJIeHHA BifcTaHi Mix aBOMAa
(yHKI[iAMHU, HAIPUKJIAL 3a HOmoMorown auseprexilii Kyib-
Oaxa-Jleitbepa [18] a6o MeTpuKY Ha JeKapTOBOMY AOOYTKY
HeuiTkux Mip [19]. Immum BapianTom Momepwisamii [20] e

. . . j
BUKODHCTaHHA HEUiTKNX AHAJIOTIB YMCIOBHUX OUIiHOK My,
a TakoK Baru b;. Y 1poMy pasi BCi IepETBOPEHH: OLIHOK

3IiMCHIOIOTHCS 3a JOIIOMOTO0I0 JITOPUTMIB HEUiTKOI apudme-
tuku [21].

A6comoTHHIE croci0 3acHOBAHUI HA MTOPiBHAHHI albTep-
HATWUB 3 IEBHUM 3a3fajeriib cHopMOBAHUM eTaJTOHOM
(imeanbHOIO aJIbTEPHATHBOI, AKAa MOXKe OyTHm copmoBaHa
B ABHOMY YW HesSBHOMY Buriani). KommemryanbHa cxema
PO3B’s3aHHS 3a7aU OI[iHIOBAHHSA IIMM CIIOCO00M HaBeJieHa Ha
pucyrKy 2, ie IPOJZEMOHCTPOBAHUI TOW caMuil HalmpocTi-
il IpuKJIaz, IOAaHWH HA pUcyHKY 1.

Ha pucynrky 2 nosnaueno: Imp = {Impj, j=1,2} — mHo-
’KUHA Baxsimsocreil kpurepiis 3 C={c; j = 1,2}, Et;,
j = 1,2 — eraJoHH] 3HAUEHHA IapaMeTpa Pj> 10 MOXKYTb MaTH
HeuiTKuil xapakTep, Cur; ; — MOTOYHE 3HAYEHHS IapaMeTpa p;
aJbTepHATUBYU 0;. IHIII No3HaUeHHA TakKi cami, mmo i Buie.

CxeMa aJTOPUTMY OILiHIOBAHHS IIOJIATa€ Y BUKOHAHHI TaKUX
KPOKiB:

Puc. 2. KonnenryanabHa cxeMa po3B’ a3aHHA
HalimpocTinioi 3a7aui oliHIOBaHHSA a6COIIOTHUM CIIOCO00M

1. BusnauaioThcsl 3HaUEHHS BaXKJIUBOCTI [ mp; KpUTEPiiB.
Y 3araJbHOMY BUNAAKY IIi 3HAUEHHA MOYKYTh BUSHAUATUCS
Ha OCHOBi BUMipIOBaHb IPUIafaMu, 06POOTIEHHS CTATUCTIY-
HUX JaHUX a00 OIiHIOBAHHS eKCIIEPTAMU.

2. Busnauatorbes eTasoHH] 3HavenHs Et;. i sHaueHHs
MOXKYTh BU3HAUATHCH AHAJOTIYHO O TOTO, IK YKas3aHO
B Kporri 1.

3. BusnauatoTbcs 1OTOYHI 3HaYeHHA mapamerpis Cur;;
AJI KOXKHOI aTbTepHATHUBH O0;.

4. 115 KOoKHOI aNbTepHATHUBY 0; IIOTOYHI 3HAUeHHA ITapa-
MeTpiB Curi,]- IOCJIiJOBHO IOPiBHIOIOTHCA 3 €TAJOHHUMU
3HAUYCHHAMU Etj. IlopiBHAHHS 3MINICHIOETHCS 34 HOIIOMOTI'OI0

MeBHOTO OIllepaTopa ==, AKWUHA y pe3yJbTaTi PO3PaxoBYeE
OIIiHKY BiJIOBiTHOCTI IIOTOYHOrO0 3HAUEHHS €TAJIOHHOMY:

Cor; ;= Cur;;= Et;V j=1,2 . Bubip Buay omeparopa ==
Mae o0I'PYHTOBYBATHUCS AJIA KOMKHOI 3aaui, BUXOLIUN 3 BU-
Mor 3a0e3eUeHHS aleKBATHOCTI PO3PAaXyHKIB.

5. Jluist KOKHOI aJIbTEPHATUBH 0; OLiHKY COr; ; 3BAXKYIOTh-

¢4 3 ypaxXyBaHHAM BasKJIMBOCTI KpUTePiiB. ¥ pesyabTaTi pos-
PaxoBYETHCA OIiHKA aabTepHATUBU Est; = Cori’j @I mp;, e
@ — mosHaUueHHS oepaTopa 3Ba:KyBaHHS. Bubip Bumgy ome-
paropa © Taxko:K Mae OOI'PYHTOBYBATHCS AJA KOKHOI KOH-
kperHoi 3agaui. Oninku Est; HafaoTeca ocobi, AKa mpuitMae

pimrenH4d.

3BepHiMO yBary Ha Te, 110 MHOKMHY KpPUTepiiB, iXHi Ba-
T, eTAJIOHHI 3HAUEHHS IIapaMeTPiB aJbTePHATHUB, a TAKOXK
omeparopu = Ta @ y CYKyIHOCTi MOMKHA POSTIANATU SIK
HeABHUU eTAJOH HalKpaIoi aIbTepHATUBY, OCKIIbKY IPU-
CBOIOBAHHS OI[IHKAM Curi,j HaWKpaIllux 3HAUEeHb JaBaTHUMe

HaWBUINE 3HAUEHHS OLiHKY anbTepHaTUBH Est;. Otike, omi-

HIOBaHHS 3BOAUTHCA [0 MODiBHAHHA 3HAUYEHb IIapaMeTpiB
HasfBHUX aJbTepPHATUB 3 HeABHUM eTajoHOM (imeasnbHOIO
aJbTePHATUBOIO) BiATIOBiAHO Ko iepapxil kpurepiis, pyxaro-
YnCh Bifi KpuTepiiB HMKHLOrO PiBHA A0 y3arajJbHEHOTO
Kputepito. B 3apy0isKHUX AOCTiMKEHHAX I[I0 CXEMY YacTo
HasuBaoTh TexHikow TOPSIS (The Technique for Order of
Preference by Similarity to Ideal Solution) [22]. Ak 6aumnmo,
B Iifl cXeMi HeBM3HAUEHICTh IPUCYTHS B KiJBKOX MiCIIX,
30KpeMa Ile 3HAUeHHS IIapaMeTpiB aJbTeDHATHB i 3HAUEHHSA
BaKJMBOCTI KpUTEPiiB OIiHIOBAaHHA.

Crix TakO0K 3a3HAUWUTH, IO AJA KOPEKTHOTO PO3B’A3aH-
HA 3a7a4 OI[iHIOBAHHSA i BiIHOCHUM, i a0COIIOTHIM crocoba-
MU He0oOXiTHO MPUALIATH MaKCUMAJIbHY yBary JOTPUMAHHIO
TaKUX YMOB:

e Kpurepii omiHOBaHHA MalOTh OYTU MPUTATHUMU A
MOPiBHAHHA MiX c000I0, II06 MOKHA O0yJI0 BUSHAUMTH TXHi
Baru;

e DiBeHb HEBMBHAYEHOCTi ITOYATKOBUX NAHUX, HOTPi6-
HUX JJI OI[iHIOBAHHS [TapaMeTpPiB aJlbTePHATUB, MA€ JaBaTH
MOXKJINBIiCTh 3p00UTH X0U 61 IpuOaM3He BUSHAUEHHS, TOOTO
BUCYHEHHA IPUOJU3HUX IPUIYIIEHb CTOCOBHO IIOUYAaTKOBUX
3HAUYeHb ITapaMeTpiB;
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e MapaMeTpHU aJbTEePHATHB MOMKYTb OyTH 3ajaHi HA He-
TIepePBHIN UM AUCKPETHI MHOMKWHI, 4mcjoBiii abo HOMI-
HAJbHiN, 3a JOIIOMOI'0IO CJIiB 400 YmCe;

e y pasi 3ajekHocTi (B3aemofii) KpurepiiB mMizK coboro
(BHACHiIOK, SK IPABUJIO, HEUITKOTO (JOPMYJIIOBAHHS) CJIiT
BHKOPHMCTOBYBATH BifNOBIAHUI MaTeMaTWYHHUI amapaTr abo
creriaJabHi MeTOAY KOMIIEHCAIlil cCHCTeMAaTHUYHUX IIOMIJIOK.

Kaxyuu cTporo, JoTpUMAaHHS IIUX YMOB Ma€ OyTH J0Be-
neHe s 3a0eslevueHHA aJeKBAaTHOCTI pO3B’s3aHHA 3aJaui
OIliHIOBaHHAI.

Ha crorozni Bizomo 6araTo merToziB peasisanii KoHIemn-
TyaJbHOI CXeMH PO3B’sI3aHHSA 3a7aui OI[iHIOBAHHA a0COJIOT-
HUM c1ioco6oM. KopoTKo pos3risHbMo iX.

1. AgutuBHi Meronu [23], 3acHOBaHi Ha BUKODPUCTAHHSA
aIuTUBHUX Mip, 30KpeMa Mipu imoBipHocTi. IIi Merozu
mepenbavyaTh BUSHAUEHHS Corl-,j AK BigxumieHHs Bij mate-

MaTu4HOro ouikysanus (Et;), a rakox pospaxyHok Est; sk

cepenHbO3BaKEHUX OIiHOK. Pamilre mi MmeTonu mysxe mupo-
KO BUKODUCTOBYBAJIUCH.

2. Takconomiuni meromu [24], s3acHoBaHi Ha 3acTocy-
BaHHI pi3HUX MeTPUUYHUX BifcTaHeil, Haltuacrimte BifcTanei
XemMminra un MiHbKOBCBKOTrO0. ¥ TaKKX METOLAaX €TaJOHHOIO

OIIIHKOIO € TOYKa 3 CO’”i,_/: 1,vj= 1,_2, a omepatop @
BU3HAYAE BificTaHb [0 Ii€l TouKu. 3ajesKHO BiJ ocobamBoC-
Tell 3aaui MOXKYTh BUKOPMCTOBYBATHCA PisHi Tumm BifcTa-
Helt [25].

3. MeToau IITYYHOTO iHTEIEKTY.

TonoBHUMM HemoJiKOM aZUTHUBHUX 1 TAKCOHOMIUHMX
METOMiB 3aJUIIAETHCI KOMIICHCAI[iAd OJHUX OI[iHOK iHIIMMH,
T00TO aIbTEPHATHBA MOJKE OJIeP:KATU BUCOKY OI[iHKY, IIOIIPHU
3HAYHY KiJTbKiCTh IapaMeTpiB 3 HEBUCOKMMMU OlliHKamu. Ile
TAKOXK € IPUUMHOI0 HEBUCOKOI BUGIPKOBOCTI METOAIB — y pasi,
KOJIM aJbTepHaTuBM MaioTh 9-10 mapameTpis, ysarajabHeHa
OlliHKa Maii)ke He UyTJIMBA J0 3MiHM OJHOTO 3 IMapaMeTpiB.
Heaki KOHCTPYKIIil y3araJbHeHHA HEMOXKJINBO PealisdyBaTu
3a JIOTIOMOTOI0 X METOAiB, HampukJjax Jjoriune «I». ek
TepesiK HeJOiKiB MOXKHA MIPOAOBIKUTU, ajie IXHA MIPUPOIA
BUXOJUTh 3 HEBiAMOBIIHOCTI akcioMaTuKu (BJIACTHBOCTEH)
MEeTO/IiB BJIACTUBOCTSM 3aad.

Ha Bigminy Bij 3asHaueHHX METOAIB, METOAU IITYYHOTO
iHTeJIeKTy He I[IIKOM, ajie IIeBHUM YHHOM I1030aBJeHi mux
HeJoJIiKiB. Bonu mepenbauaioTh OMIC OIIHOK Ta BaKJINBOCTI
KpuTepiiB 3a IOIMOMOTOI0 CHEIiaJbHUX MaTeMaTHYHUX
KOHCTPYKIIif, AKi He BUMAraioTh 3a6e3meueHHs YMOBY afui-
TUBHOCTI oniHOK (Bincraneit). Ilocnabiaenusa akcioMaTuaHo-
ro 0asucy 3aBXKIM JOLA€ JOCAIIHUKY HOBUI CTYIiHb CBOOOIT
i HOBi MokuBocTi. Ciix 3a3HAUNTH, 1110 METOAM IIITYUHOTO
iHTeJIeKTY TeX MaiOTh CKJAIHOCTI B 3aCTOCYBaHHi, ITOB’A3a-
Hi IepeBakHO 3i CKJIAJHICTIO BUSBJICHHA 3HAHBD i 3a/JaBaHHS
BXITHMX OITiHOK.

Ha crorogni icHye BesnuesHa KiJbKiCTh METOIIB IITYY-
Horo inTenexty. Cepel HMX Ha MPAKTUIl HAWIIOIMIMPEHIIIi
TakKi.

MeToau HeUiTKMX MHOMKHMH IIepen0avaioTh, IO OIliHKU
aJbTepHATUB y KPUTePiAX i Barm KpurepiiB omwucani

(YHKIIAMY HaJeKHOCTI HEUITKMX MHOYKIH, a AK OIIepaTOpu
MOPiBHAHHA > Ta y3araJbHeHHA @ BUKOPHCTOBYIOTHCA
T-mopmu Ta/ab6o T-womopmu [26]. Ko mo3HAUMTH AK
{Cor;;=1,vj= 1,2} MHOXHHY OIiHOK aTbTEPHATHBH 0;
B KpuTepiax iz muoxkuHH C, TO (YHKIiS HaJEeKHOCTI He-
YiTKOI MHOMMHH OLIIHOK Yy KPUTEPisgx MOxe OyTH OoImcaHa
ak: gi(c;):C > [0,1]. Ananoriuso QyHKUiag HaJerHOCTI
HEUiTKOI MHOKMHIY BariB KpuTepiiB Moxke OyTU onucaHa AK:
hi(c;):C — [0,1].

Haiimomupenimum BUIIaAKOM OIlepaTopa ysarajJbHeHHS
€ omepaTtop Makcuminy. Hampukian, Taka omepalis po3pa-
XOBY€E y3araJbHeHY OLIiHKY aJbTepHATUBH 0;:

0;: Est; = max min (Cor;;, Imp)) .
J :

Mo:xyTh OyTH 3acTOCOBaHi TaKOK MapaMeTPH30BaHi
T-mopMu Ta/a6o T-KoHOpPMU, B AKUX MEBHUI IapaMeTp MO-
JKe 3MIiHIOBATH BJIACTMBOCTI OIIepaTopa y3araJbHeHHS.

MeTtoau HediTKMX Mip mependavyaioTh, IO OMiHKM ajb-
TEePHATUB Yy KPUTEPIAX OMUCYIOThCA QYHKII€I0 HAJIEKHOCTI,
sajaHol Ha MHOKuHI Kpurepii: g(c;):C —[0,1], a Baru
KPUTEPiiB OMMCYIOTHCA HEUITKOI Mipor0, 3aJJaHOI0 TAKOXK Ha
MHO&HHI KpuTepiis: f(+):2¢ — [0,1], ne mosrauenna 2° BuKo-
pucTaHe JJIA OMUCY MHOKUHY BCiX migMHOMKMUH MHOKWHY C.

Y BUmAgKy HEUITKMX Mip AK oIlepaTop ysaraJbHeHHS
BUKOPUCTOBYEThCS HeuiTKuil imTerpan Cyreno abo Illoxe.
BigminHocTi Mixk HUME JeTaJIbHO IpoaHasi3oBaHi B poOOTi
aBTopiB [27]. Boru nmosnsrairs y Tomy, 110 inrerpan CyreHo
BUKOPHUCTOBYE 6as3uc omepaTopis JoTiKH, a inTerpay [Iloke —
Oasuc apupmeTuuHux omepariii. Inrerpas CyreHo mae meB-
HY IlepeBary, fKa II0JIATae B TOMY, IO BiH ae 3MOTY BU3Ha-
YUTH HiIMHOKUHY KPUTEPiiB, dKa BIJIMHYJA HA PE3yJbTAT
iHTerpyBaHHA i TAKMM YMHOM IIOACHUTYU OXEP:KAHY OIIHKY
anprepHatuBu. Kpim toro, inTerpan Cyreno moske Mmoge-
JIIOBATU IIOPir' HEYYTJIWBOCTi, HAABHICTH SKOr'0 IPUPOIHO
TpUTaMaHHA CKJIATHUM CACTEMaM.

BukopucranHsa HEUYiTKO-iHTErpaJbHOTO UYHUCJIEHHA Ma€
KiJbKa mepesar.

Ilo-mepire, HeuiTKa Mipa 3amaHa Ha MHOMKWMHI BCiX mim-
MHOKWH MHOKUHU KPUTEPiiB, 110 3a6e3meuye MOMKJINBICTD
MOJIeJIIOBAHHS 3aJIe}KHOCTel i B3aeMofill MixK Kpurepiamu,
a TaKOK cuHepreTHUHMUX edekrTis [28]. ¥V mpomy pasi He mo-
TpibHi chmemiasbHi MpoIeAypHu IJA BpaxXyBaHHA MiKKpPHUTe-
piaJbHUX KOpeJAInii, fdKi 3aCTOCOBYIOTHCA B aAUTUBHUX
merogax. Kpim Toro, immmi meromu, aki 6asyroThcs Ha Ipeq-
CTaBJIeHHI MHOJKMHY BU3HAaUeHHA (6asuc MipKyBaHb) y BUTJIA-
Il TpaguIitHol MHOKVHY 3 OKPEMUX €JIEMEHTIB Y IPUHITUIIL
HE MOXKYTH 0e3IIocepelHbO OMMCATH CHHEPTeTHUHi edeKTH,
OCKiIbKY CHHEDPTis MOPOAKYETHCA B PE3YJIbTATi MOEAHAHHS
Ta B3a€MO/Iil OKPeMUX eJIeMEeHTiB.

Ilo-mpyre, HeuiTka Mipa Mae mapaMeTp HOPMYBaHHSA
A € [~1,0], aKuii 1me HA3WBAIOTH CEMAHTUYHUM TIapaMeTPOM.
Bin Bimobpaskae ceMaHTUKY (3HAUEHHS, CMUCI) a60 MOJAIb-
HiCTh HEUiTKOI MipH, KA PO3TJIAJAETHCS AK BiJHOIIEHHS 10
IOificHOCTI 3MicTy OIliHOK, ommcaHuWX Iier0o miporw. Ilna
MOACHEHHSA PO3IVIAHBMO HPUKJIA[ HifKUTAHHA MOHETH
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i craBJeHHA MOCTiTHUKA [0 Pe3yJabTary. SIKIO MOCTiIHUK
OCTaBUTH c00i 3anuTanud: «fIka Mo:xausicTs (A = 1) Buma-
JAHHS pelIku? », BiAmoBigs 0yae «OAUMHUIT» , OCKLIBKY IPUH-
IWIIOBO HIIIO He MOKE 3aBaJWTH IIOABI IOTO PE3YJILTATY.
fIkmIo mocTaBUTH 3amMTaHHA: «fIKa HeoOXimmicTb (A — )
BUIIAJAaHHA PEIIKu?», BIAMOBiAAI0 Oyme «HYIb», OCKITBKHU
JKOJHMX TapaHTil IOSBH I[bOTO Pe3yJbTaTy He icHye. Sk Oa-
YHMO, CyMa OI[iHOK JABOX HECYMiCHUX IIOJiil MOXKe JOPiBHIO-
BaTH JBOM y BUIAIKY MOJAJIBHOCTI «MOMKJIMBICTb» 1 HYJI0 —
V BUIAAKY MOJAIBHOCTI «HeoOXigHicTs». Mixk HUMHU posTa-
mroBaHi 0e3sriu BiATIHKIB MOZaNIbHOCTi, B TOMY UMCJi «HMO-
BipHicTb» (4 = 0), 1170 migKpecI0e TO PaKT, 110 HEUITKY Mi-
Py MOXKHA PO3TISAAATH TapaMETPUUYHUM POSIIUPEHHIM MipHu
rmoBipHOcTi [26]. Takum unHOM, HeUiTKa Mipa, Ha BigMiHy
Bij iHIIMX MaTeMaTHUYHMX KOHCTPYKIIi#l, JOJATKOBO Bigo0-
paskae BiJHOIIIEHHS OI[iHOK M0 HificHOCTi, TOOTO 3ab6e3meuye
OiJIBIITY aJeKBATHICTh OIIHOK TOMY CMUCIY, AKHH 3aKJIaJa€
JIFOMHA Y CXeMY OIliHIOBaHHS.

Ilo-Tpere, A-mapameTp HeUiTKOI Mipu Halarog:Kye He-
YiTKUH iHTerpas Ha MeBHY JOTiKY 00UMCIeHHS y3araabHeHOl
ouinku. Hanpukaan, sHaueHHs A = 1 mpuU3BOAUTH IO TOTO,
110 Pe3yJIbTAT HEUiTKOr0 iHTEerpyBaHHSA CTA€ AHAJOTIUYHUM
omepaitii «ABO», a 3HauenHsa A — o — omepairii «I». Tob6To
SKIIO MipKyBaTH B TepMiHaX JIOTIYHUX OIepaIliif, HEUiTKUI
iHTerpas MOXKHA PO3TJIIANATH AK YHiBepCAJbHY IIPOIETYPY
HeUiTKOI JIOTiKY A1 00UMCIeHHA Pe3yIbTary.

Ilo-ueTBepre, 3 moraany (imocodii poss’a3aHHA HAYKO-
BUX 3alau MeTOJaMM IIITYyYHOTO iHTEJIeKTY 3aCTOCYyBaHHS
aIUTUBHUX METOAIB HE € KOPEKTHHM, OCKIJbKM IITYyUHUHN
iHTEeJIEKT MOZeJI0e PO3YMOBI IIPOIIECH JIIOAWHHU, aje IIi mMpo-
IIeCH He € aJUTUBHIMU.

Heiiponni mepe:xi €, MaOyTh, HAUIOIIMPEHIIITIO0 TeXHi-
KOI0O PO3B’sA3aHHS 3aJau OIiHIoBaHHA. Ha choromgHi Bimomo
0araTo BUiB HeHPOHHUX MepeX, AKi € e)eKTUBHUMU B Pis-
HUX OCOOJUBHUX BUIAIKAaX, ajle KJACUYHOI HEHPOHHOIO
MepesKeIo 3aJUINaEThCA mepIenTpor PosenbiaTTa, JoriuHa
cxeMa SIKOTO [TOKa3aHa Ha PUCYHKY 3.

Ha Bxijg mepuenTpoHa HaAXOAWUTL CUTHAJN, AKHHN (Dik-
CYeThCA ceHcopaMu. BUXimHuii curHAJI ceHcopa MOKe BUMi-
proBartuch y mrasti [0;1] a6o [0,1]. Ii curxaau mepegawTbes
HelipoHaM acoriaTuBHOro mapy. Kosxuuil i3 nux HelpoHiB
Ma€ cyMaTop i (yHKIIif0 TOPOry, AKa MOJEIIOE HeUyTINBIiCTh
Ji0 c1a0KUX CUTHAJIB (ITyMiB) i mpusHaueHa JJ1d IPUAYIIeH-
HaA mymiB. [ami cursHamu, AKi TPONNIIN NOPIr HEUYTJIN-
BOCTi, TIOZAI0OThCA HA Pearymounil HeHpoH Ta 00po0IAI0THC
B QHAJIOTIYHOMY ITOPALKY.

3BepHiMO yBary, IIo Id cxeMa JysKe CX0Ka 3 OIHCAHOI0
BUIIlEe KOHIIETITYAJBHOI0 CXeMOI0 Ha pucyrky 2. SIKImo B cxe-
Mi Ha pucyHky 2 BinoOpasuTy AUCKPETHI MHOMXUHY, HA AKUX
BU3HAYAIOTHCA IIapaMeTPU aJbTePHATUB, TO JIOTIUHA CXeMa
mepuenTpona Posen6maTTa Oyme HMiTKOBUTO eKBiBajeHTHA
KOHIIeNITYaNbHi# cxeMi po3B’s3aHHA HANMpPOCTIIIOi 3amaui
omiuoBaHHA. KpiM Toro, AKINO AK mepefaBalbHy QYHKIIiI0
acoIiaTMBHUX i pearyiounx HeIPOHiB BUKOPUCTATH HEUiTKiH
imTerpas, To i OIMCAHWH BUIIE IOPAJOK PO3B’ A3aHHA 3amaui
OLiHIOBaHHA Oy/ie eKBiBAJIEHTHUM IOPASKY POOOTH HEHPOH-
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Puc. 3. Jloriuna cxema nepuentpona PosernbiaTTa
3 OJJHIM BHUXOJIOM

Hoi Mepesxki. IloniOHuil mpuKIan HA OCHOBI BUKODUCTAHHSA
HeuiTKoro inTerpana [lloke omucanwuit y podori [29].

TaxuM uyuHOM, HeHPOHHI Mepe)xi MOKHA BBaKaTU
iHCTpyMeHTaMu, IeBHUM YWHOM eKBiBAJIEHTHUMU METOJAM
rexaiku TOPSIS. Ase 111010 HEAPOHHUX MepeK 0COOIMBUIT
iHTEepec MOMKYTh MATH AJTOPUTMH IXHBOT'O HABYAHHS, 3a-
CHOBaHi Ha 00POOITi JOCUTH BEJTMKUX MACUBiB CTATUCTHUHUX
TaHUX.

Posp’g3annd 3amay Kaacudikamii

Bamaua Kaacudikamii posrisggaeTbcA AK OLIHIOBAHHSA
BiAIOBiZHOCTI albTEpHATHBY ONKUCY IIEBHOTO KJAacCy. ¥ Takii
TOCTAHOBI 3azadya KJjaacu@pikaiii 3BoAMTbBCA A0 KiJIBKOX
3a7au OIIiHIOBaHHS, BiAIOBiZHO M0 KimbkocTi KiaciB. Ak
i B 3aiaui OIiHIOBaHHS, AJbTEPHATHBH OIUCYIOTHCA ITapa-
MeTpaMH, a KJIaCH — eTaJoHaMu, AKi MOKYTh OyTu 3amaHi
sIBHO 200 HEABHO.

T'otoBHOIO 0cOGMMBiCcTIO KiIacudikarii € opMyTroBaHHS
i BmacTuBoCTi KjaciB. 30KpeMa, KJIacu MOKYTb 6yTu chop-
MYJILOBaHi AK TaKi, I10:

e ILTKOBHUTO HE CXOKi ofWH 3 ogHUM (UiTKi KJIacu);

¢ JIell0 CXO0Ki MiK co0o0r0 (HeuiTKi Kiacu);

e nedAKi KJacw € IOBHICTIO BKJAAEHMMH B iHIII KJacu
(BKJIaZEH] Ki1acn).

Y pasi BUKOpHCTAHHS OAMHUYHOI ITKAJIU B IEPIIOMY BHU-
MagKy OLiHKK aJbTepHATUBH JHOPiBHIOITH abo 1, a6o 0. IIpu
bOMY OIliHKa 1 Mae 3ycTpiuarucs Juiie OguH pas. Pimen-
HAM 3agaui Oy/e Toi KJjac, [ie OIliHKa BiAOBiHOCTI JOpiBHIO-
BaTume 1. ¥V apyromy BUMAAKY OIliHKM HAOyBalOTh 3HAUEHD
3 miamasony [0,1]. fx pimenHda BucTymaTmMe TON KJjac,
y AKOMY OIliHKa OyZe MaKcUMaJbHOIO. [Ipu mboMy Makcu-
MaJibHe 3HAUeHHSA OLIHKM TAKOXX MAa€ 3ycTpivaTucs JIUIIe
oouH pas. Y BUIIAAKY BKJIAJEHUX KJAaciB OIIHKHU ajbTep-
HATWBU TaKO)K Ha0yBaloTh 3HaueHb 3 miamaszony [0,1], ame
MOXKYTh OYTH MaKCUMAJbHUMHU B KiTbKOX KJIacax.
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Texnika po3s’A3aHH 3a4aui Kaacudikamii 114 KOKHOTO
KJIacy IIiTKOM aHAJOTiuHa KOHIENTYyaJbHifl cxeMmi poss’s-
3aHHJ 3ajla4 OLiHIOBaHH, I0OKa3aHiil Ha pucynky 2. Bigmin-
HiCTB TTOJIATAE JIUIIIE B TOMY, 110 AJIA KOKHOTO KJacy Gopmy-

class Ne...

JIIOETBCH CBiil KPUTEPiil BEPXHBOIO PiBHA Cy

AmnajoriuHo 10 Toro, IO 3alaUa OIliHIOBAHHS MOKe OyTH
po3B’s3aHa Ha mifcTaBi pisHUX MeToLiB (A AUTUBHUX, TAKCO-
HOMIUHMX, HEUiTKO-IHTerpaJbrHOTO YHNCAEHHS TOIIO), 3a7aua
KJaacudikaiii Takoxk Moxke OyTH Po3B’s3aHa MMO-Pi3HOMY.
Aune icuye ogHa KJII0U0Ba BigMiHHiCTh — 3a7aua Kaacudika-
1Iii BUMarae Toro, 100 MeTon 3abe3meuyBaB JOCTATHIO PO3-
pisHeHicTh (BHOIpKOBiCTB) MiMK Kjacamu, iHaKIe KJacu
OyAyTh «3auBaTHCI». SIK CBIQUUTH JOCBiL PO3B’A3aHHSI aHA-
JITUYHMUX 3aJay Ha IPaKTUIli, TAKy PO3PisHEHiCTh Kpaiie
3a0e3MevyIoTh METOIYM HeUiTKMX Mip i HelipoHHI Mepexi.

Po3p’s13aHHA 3a1a4 KIacTepu3airii

3ajgaua KJacTepusalii posradgaeThes AK 3aJaua posIio-
IiJeHHA MHOMKWHU aJbTEPHATHUB 3a KJacaMHU eKBiBaJeHT-
HOCTi. 3ajaua BUHUKAE, KOJIY KiIbKa aJbTepHATUB TOTPiOHO
3rPyIyBaTH Ha OCHOBI 3HAaUeHb iXHiX mapamerpiB. PosB’s-
3aHHA 3aaui mepeabayae BUKOHAHHA TAKMX KPOKiB: BU3HA-
YeHHS BifIHOIIEHHS CXOKOCTi i moTiM Ha iioro ocHOBi — Bif-
HOIIIEHHA €KBiBaJIEHTHOCTI Ha MHOXKWHI ajnbrepHaTHB. Jlai
3IiliCHIOEThCA (DOPMYBAHHS KJIACTEPiB.

¥ saraabHOMY BHIAAKY iCHYIOTH 6araTo MeTOAiB KJjacTe-
pusarii, oryang AKux HagauHui y gocaimxenHi [30]. Haitmo-
IMUpeHimuM aaropuTMoM KjaacTepusamii € «C-Means»,
SAKUN mepenbayae MOALT MHOKMHM aJbTEDHATHB Ha OCHOBI
3HAUeHb iXHiX mapameTpiB. Ajle B Pi3HMX KOHTEKCTax
(curyanifx) mapamMeTpu adbTePHATUB MOMKYTb POSTAALATH-
cs mo-pisHomy. Hampukiaaz, B ogfHOMY BHIAAKY BHUAETIKA
MOJKe PO3TVIANATUCH AK €JeMEeHT MHOMKHHU CTOJIOBOI'O Ha-
YWHHSA, B iHIIOMY — MHOKMHU 3HAPAAb yOuBcTBa. ToMy Taka
KJacTepusallid BUMarae AOJaBaHHA B 3amadyy Kareropii
KOHTEKCTY.

3azBruaii 1e PoOHUTHCA IILIIXOM BiZI00OPY MHOMMHY Iapa-
MeTpiB OKPeMO B KOKHOMY KOHKPETHOMY BHUIAAKy. AJe Ie
MOKHA 3pOOUTH, K0 3HAUEHHS MapaMeTPiB aJlbTepHATHB
y3araJbHUTHU 3a JOIOMOTOI0 PO3B’A3aHHS 3aaui OIliHIOBaH-
Ha [31]. [IpencraBiera Ha pucyHky 2 iepapxiuHa CTPYKTypa
3a CYTHICTIO OIIMCY€E HESABHUH €TAJOH, a OIiHKH € OIliHKaMu
moAibHOCTI IbOMY eTajiony. ETaloH 114 albTepHATHUB € KOH-
TEKCTOM IXHBOI OLiHKM. 3MiHIOIOUY Baru Kputepiis, Mu 3Mmi-
HIOBATHMe KOHTEKCT i MOXKeMO ofiep:KaTy 0esJiu MomifiB.
Meroau IITYyYHOTO iHTENEKTY TYT 3aCTOCOBAHI A PO3B’ -
3aHHA 3aJaUi 0JlepKaHH OI[iHOK IMOLi0HOCTI alIbTePHATHB.

Aure ocTanHIM yacoM Ha0yau PO3BUTKY METOLU HEUiTKOI
raacrepusarii [32]. Boru cmpamoBaHi Ha po3B’sa3aHHA 3a-
Jau BU3HAUEHHS TAaK 3BAHUX KJIACTEPHUX aHCAMOJiB — KOM-
Oimamiii umceIbHUX IO/iIIB, 0J]ePKaHNX HA OCHOBI OKpeMux
PO3B’A3KiB 3aau KJaacTepusarlii, B KiHIeBUY KOHCEHCYCHUI
momis. Ii MeTomm POSrIAMAIOTHCA AK TEeXHIKA OJep:KaHHA
HOBUX 3HAHb Ha MifcTaBi 06pOOKY BEMUKMX MACUBIB JaHUX
(«BigData»). IlokasoBuM mNpPHUKJIAZOM TaKoi 3ajaui €

BUBHAUEHHHA CerMeHTAIlii rpyn Jiofell Ha mincTaBi pisHUX
KpurepiiB: perxirifinux ymomobanb, moTped, memorpadii
TOIIIO.

Po3p’a3aHHA 3a1a4 BHOODPY

Y knacudikarii anamiTuuHux 3amad [1] sagaua Bubopy
HaJNEXKUTL N0 3amau ynpaBiinud. Ile GararoakTHi 3amaui
(onTMMAaJIBHOTO, CIEHAPHOI'0 YM irpPOBOr0 YIPaBJIiHHA),
B SKUX BUOip 3AiMCHIOETHCA B Pe3yJIbTaTi BUKOHAHHA Oara-
ThOX KPOKiB, a TaKOK OJHOAKTHi, 30KpeMa 3aJaui BJacHe
BUOOpPY i BuopankyBanHa. Ha HalizaranpHinomMmy piBHi KOH-
[eNTyaJbHy CXeMy 3aJaui yIpaBJIiHHA MOKHA MOJATH AK
TIOCJTiIOBHICTE 3aaui OI[iHIOBAHHA i 3a7jaUi BUOOPY 3 MHOMKH-
HU OI[iHeHWX albTePHATHUB 3 BUKOPUCTAHHAM IOJATKOBOTO
KpuTepio BudOpy.

Hampukian, [OCUTh HOIMMPEHOIO € JBOKPOKOBA TeXHiKa
po3B’sa3aHHA OaraTOKpUTEPiaJbHUX 3afau BUOOPY 3a JOIO-
moroio mertony Em:xBopra-Ilapeto [33]. CmouaTky ogmep-
JKYIOTH OI[iHKYM aJbTePHATUB B 00PAHUX KPUTEPifX BUIIOTO
piBHA y3araspHeHHA. [I0TiM BUKOPHUCTOBYIOTH IIEBHE IIPDABU-
JI0O PeryJIApusalii Ijd ofep:KaHHA Pes3yJbTYIOUUX OI[iHOK
aJbTepHATHUB. SIK MpaBUJIO, III0 TEXHIKY 3aCTOCOBYIOTH TOI,
KOJIY KpUTePii BasKKO MOPiBHATH MiK 00010, 11100 0eprKaTu
BifiHOMIEeHHSA mepeBaru. Aje TyT mob6y0Ba Bi[HOIIEHHS TIe-
peBar Ha MHOXKUHI KpuTepiiB fe-(haxTo 3aMineHa anpiopHIM
IIPaBUJIOM PeryJapusarii.

OpHiero 3 oco0mBOCTel 3ajau YIPaBIIHHA € YHiKaJIb-
HICTB CTPYKTYPH, IIOCTiJOBHOCTI po3B’I3aHHA i KOMOiHyBaH-
HS KpHUTEPiiB, IO TPOIUKTOBAHO OCOOJMBOCTAMY IIPUPOIA
00’eKTa yIpaBIiHHA i cepemoBuIa foro (PyHKI[iOHYBaHHA.
IITo6 mpomeMOHCTPYBATH TAKy OCOOJIMBICTH PO3IJIAHHMO
TIpUKJaJ po3B’d3aHHSA 3afaui BUOOPY HalpalioHAJIBHIIIIOTO
BapianTa Jiii Aep:KaBu HA BOEHHO-TOJiTHUYHOMY piBHi. Cxo0-
ki samaui HaABHiI cepen OaraThbox 3aZjau CTPATETiYHOTO,
OTIEPATUBHOI'O i TAKTUYHOT'O PiBHIB.

Hexaii Ha TOTOUYHUIT MOMEHT Jiep:KaBa, BUXO/AYH 3 OIiH-
KU CBOiX pecypciB, CITPOMOIKHOCTEH i MOJIITUYHOI AOIiIbHOC-
ti, chopmyBasa MHOKUMHY BapiautiB #iit Z = {z,2,}.
3nificHeHHA 3a3HAYEHUX [ill ¥ PE3YIbTATI MOXKe IIPU3BECTU
Io Kimbkox curyariii 3 MHOKHHE X = {X{,...,X4}. KoxHa i3

curyamiii Moyke OyTH OIliHEeHA 3 MOIMVIALY CIPHUATIMBOCTI,
TOOTO BiATIOBiZHOCTI HaIlioOHAJBHUM iHTEpecaM, y IEeBHil
BIOPAAKOBaHIN MHOXUHI ominok Y = {y; = «HU3BKa»,
Yy = «CEPERHA», Y3 = «BUCOKAN|.

Hexaii y pasi Bubopy BapianTa Jifl 2; € MOXKJIMBOIO IOABA
curyauiit 3 miamuoxuan A ¢ X = {x{,X3}, a B pasi Bubopy
BapiaHTa Aiif 29 — curyaniit 8 migmuoxuEN B € X = {x9,%4}.
Hexaii Tako:k y pes3yabTaTi po3s’ S3aHHSA 3a7a4i OIiHIOBAHHS
BU3HAUEHI CTYIEHi COPUATIMBOCTI CUTyaIliil, omucaHi Ta-
KO0 YMOBHOIO HEUITKOIO MipOIO:

yw[1 08 0.1 0.1
», 102 1 07 04
y, 101 02 03 1

X X, X3 X4

o, (*y) =
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3agaua mosiArae y Bubopi BapianTa miit, axuit 6u 3a6esme-
YWB CIPUATIUBICTL CUTYyAIlil, HE HUIKUE 34 «CePeIHIO».

3BepHiIMO yBary Ha CTPYKTYpy 3amaui. Hampormyerbes
BaMMUTAHHA: YM MOXKHA CIIPOCTUTH 3afauy ! OIiHIOBATH
oJIpasy BapiaHTH Aili Ha BiAmOBiAHiCTH HAIliOHAJBHUM iHTe-
pecam. BingmoBigb: Hi, He MOKHA, OCKiJIBKHU IOCJiZOBHICTD
«Iig — cuTyalida — OIliHKAa CTYIeHA CIPUATIMUBOCTI» icHYe
camMe B TaKOMYy BUIVIAAI Ta ii CHpOIIeHHSA NPHU3BeAE IO
BUKPUBJIEHHA Tpupoau 3agadi. Ile € ros0BHOI 0cO6IMBiCTIO
Ipupoau Iiei 3agayi.

Posp’asanna 3ajgaui nmepenbauae pos3s’A3aHHS ABOX Iif-
3ajau:

Iligzagaua 1. Ogep:kaTyi PO3IOiJ YIIEBHEHOCTI y CIIPUAT-
JuBOCTi cuTyanii B pasi pearnisarnii BapianTa giif.

CropucraiiMocsi BJIACTHBICTIO YMOBHHUX HEUITKHX Mip.
3okpema, 11 6yaAb-axoi migmuokuHY E ¢ X yMOBHA HEUiT-
Ka Mipa o,( ' | y) € dyHKIiclo HamesxHOCTI Ha mpocTopi Y:
o E|y): Y - [0,1]. 3 inmoro 6oky, 1A 6yIb-AKOTO eje-
MeHTa y € Y yMOBHA HediTKa Mipa ,( * | y) € HewiTKOIO Mi-
poto Ha mpocTopi X: o,(E| y): 2° — [0,1].

Posraaaemo HeuiTKi Mipu Vy;,,i= 1,3 ,
o |y): 2¥ > [0,1]. Ockinbkum BUKOHyeTbCA yMOBa

Vy;,i=1,3, supoy(x|y;)=1, 1o ana xomuoro
xeX

Vy;,i=1,3 Heuitka Mipa € mipoo mokamBocti. OTike,
BUKOHYETHCA YMOBA:

Viel, Ac X, Poss (U

iel

A.) = sup{Poss(4,)}
iel
Tozi nna Bapianra 21, A ¢ X = {x,x5} Maemo:

yie¥= ox({x,, x3}[y)) =
= ox({x}Hy ) v ox({x)ly,) = 1v 0.1=1;

y,e¥ = oy({x;, x3}|y,)=02v 0.7=0.7;
yye¥ = oy({x;, x3}|y;)=0.1v 0.3=0.3.

Amnasnoriuno s Bapianra zy, B X = {xy,x,4} Mmaemo:

vy, e¥Y = ox({x,, x,}y,)=0.8 v 0.1=0.8;
Vel = ox({xy, X44|y,)=1v04=1;
yye¥ = ox({x,, x4}y;) =02 v 1=1

Iligzamaua 2. 3pitichuTy BuOip BapianTa Aiit, BUXomaUM
i3 3abesmeueHH 3aJaHOTO PiBHS CIPUATANBOCTI CUTYaIlii.

Jisa mifi 21, 29 OIIHKY COIPUATINBOCTI CUTyAaIil He HI)KYe
«CepeIHsa» BUBHAUATUMYThCS CIiBBiIHOIIEHHAMH BigIo-
BigHO:

yy vy e¥ = ox(x, X33 y,) voy({x, X33 y;) =
=0.7v03=0.7

Ta

yyyeY = 0x({%,, X4 43,) = ox({x, x,}y;)=1vI1=1

Orike, HAWCIPUATIUBIITY CHUTYyaIlifo 3 MOTJIANY HAIlio-
HaJBHUX iHTepeciB 3a0esneuyBaTuMe Jid AeP:KABH 2g.

Po3p’s13aHHA 3a7a4 MPOrHO3YBAHHSA

Y 3araJbHOMY BUIIAAKY IPOTHO3 — Iie 00IPYHTOBAHE Cy-
I:KeHHS PO MOKJIMBUI cTaH (cTanu) 06’ €KTa B MaiiOyTHHO-
My, 4 TaKOXX PO ILIAXW W TEePMiHM HOT0 JOCATHEHHSI.
OcKinbKY cTaH 06’€KTa, SK TPABUIO, OMKUCYETHC OMiHKAMHY,
TO B TEXHOJIOTIYHOMY CEHCi CYyTHiCTh 3a[a4i MPOrHO3yBaHHA
MOJIATAE B OJEP:KAHHI OMiHKM aJbTePHATUBU B Mai0OyTHHO-
my. [Ipy 1bOMY TOJIOBHUM MUTAHHAM € TUTAHHS TapaguTrMu,
obpanoi mya omucy uacy. lle muramHA @ chbOTOAHI 3aau-
IIaeThCA HalicymepeuauBimuM. AJle Bce K MOKHA BHOKpe-
MWTH TPHU 3aTaJbHI TeXHIKYM MPOTHO3YBaHHA:

® CTATHCTUYHY: BUBUEHHSA CTATHCTUYHUX TPEHJIB OIIi-
HOK Y MUHYJIOMY, BUSBJIE€HHS IXHBOTO XapaKTepy i mpoaoB-
JKeHHSA TPeHJiB y Mai0yTHbOMY Ha IiJCTaBi IPUIYIIeHHA
TIpo cTabiIbHICTh XapaKTepHUX PHC;

e CIleHApHY: BMBYEHHS YMOB iCHYBaHHA HOCJiIKyBa-
HOTO0 00’€KTa, BUCYHEHHS HA I[ilf mMifCTaBi MPUIYINeHb 1[0/0
3MiH YyMOB y Maii6yTHBOMY Ta IOJ0 iXHiX MOMJIMBUX CIIO-
JIyYeHb (CIieHapiiB), SK MPaBUJIO MO3UTUBHOI0, HETATUBHOTO
i HEATPAJIBLHOTO 3 IOTJIALY JOCJTiTHUKA;

e TI0Zi€BY: BUCYHEHHS NPUNYIIeHb 00 IoAiil, AKi
MOKYTH BiIOyTHCH Yy Mali0yTHEOMY (BUXOAAYM 3 JIOTIKK PO3-
BUTKY CHUCTEMU, Jie iCHye JOCTiIKyBaHUit 00’ €KT), i mpuUmIy-
IIIeHb II0J0 BILJIUBY ITUX TTOMi.

CraTHcTHYHA TexXHiKa mepegdayae CIOYATKY IOOYIOBY
SBHOTO UM HEABHOIO IIOJiHOMA HA OCHOBi CTATUCTUYHUX
OIIiHOK Ta MOT0 IMOJAJbIIeE «IIPOJOB/KEHHA» B Uaci Ha OCHOBL
excrpanonanii. TyT ogHa 3 OCHOBHUX MOKJIMBOCTEH 3aCTO-
CYBaHHA METOJiB IITYYHOTO iHTEJIEKTY HOJIATAE B IIPEACTAB-
JieHHi 3MiHHUX i KoedinieHTiB OJIHOMIB y BUIJIAAL HeuiT-

kux uucex N:R — [0,1] (zuB., Hanpuruazn, [34]) Ta obpa-
XYHKY TOJiHOMA 3a JOIIOMOTOI0 HEUITKMX apupMeTUUYHUX
omeparii.

Cuenapna TexHika nepenbauae Hacamiepes Bubip mapa-
IUTMU JJId OIMCY YMOB iCHYBaHHA JOCJiIKYBAHOTO 00’ €KTa
i MeTomy reHepyBaHHA ciieHapiiB. /IS OMUCY YMOB MOMKYTH
BUKOPKCTOBYBATHCA HIMOBipHiCHI po3moaiiy, HEUiTKI PyHK-
mii HasjexxkHOCTi a0 HeuiTKi mipu. ['eHepyBaHHA cleHapiiB
mepen0avae BUSHAUEHHS CIIOJyYeHb 3HAUEHHb IIapaMeTpPiB
srajanux Buine ymMoB. OTJIAl MeTOJiB reHepyBaHHA CIleHa-
piiB masf BUMAAKy HMOBIpHICHHMX pOBMOJiNiB HaBeIeHUI
v [35]. Hanpuxkiaz, gociimsxenus [36] omucye mMeTon reme-
pamii cueHapiiB A4 BUIAAKy HEUiTKUX (PYHKIIA HaIeMXK-
HOCTi.

IlomieBa TexHiKa € e(EeKTHMBHOIO y BUMAAKAX 3HAUHOL
HEeBM3HAUEHOCTi, KOJW aHANITUUHY 3aJauy HEMOKJIUBO
po3B’a3aTu 0e3 yuacTi JIOJUHM, a TAKOK 3a BiICYTHOCTI a60
HeBaJiZHOCTL cTaTUCTUKH. TeXHOJIOTiYHO BOHA 3BOJUTHCA 70
pO3B’A3aHHS KiNTbKOX 3alau OI[iHIOBAHHS BiAMOBigHO 0
KiTbKOCTi MOMEHTiB uacy, 1[0 00paxoBYOTbCI. [Ipu mboMy
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B KOKHUU MOMEHT Yacy Ha IapaMeTpu 3ajadui i€ mmeBHa
MHOKWHA IOAiN, AKA 3MiHIOE IIi IIapaMeTpu i 3a paxyHOK
IBOTO 3CYBA€ y3arajbHEHY OI[IHKY, OAEP:KYIOUU TaKUM
ynHOM IIporHo3. TexHika mepenbauae MPUIYINEHHS IOLO0
MOABK B Mai0yTHROMY IEBHUX IOAil, PEe3yJILTATOM UOI0O €
«3CyB» ab0 3HAUEHb IMapaMeTPiB aJbTePHATHUB, ab0 BaKJIH-
BocTi KpurepiiB. TyT roJlOBHUMY NUTAHHAMU € TeHEpAIisd
mofiii i pO3PaXyHOK CTYIEHs i HAIPAMY CYKYIIHOTO BILJIUBY
KIJIBKOX TOfili Ha mapaMeTpH aJbTepHATuUB ab0 Baru Kpu-
repiiB. Iligxoau 10 po3B’A3aHHA MUX IUTaHb HaBeAEHi B 10-
crimxenuax [19] ra [37] BigmoBigHo.

Po3p’s13aHHA 3314 YMCEIbHUX PO3PAXYHKIB

YucenpHI pPO3paxyHKW B3YCTPivarOThCA MailiKe B yCix
IPUKJATHUX 3aJavyaxX, II0B’A3aHUX 3 TAKTUYHUMHU, OIEepa-
TUBHUMU, JIOTICTUYHUMH TOIO0 PO3PaxXyHKaMu. 3araabHoOI
KOHITIeNITYaJbHOI cXeMu po3B’sa3aHHA IIiei 3amaui He icHyE,
OCKLTbKY B KOKHOMY KOHKPETHOMY BUIIAAKy BOHA BHU3HA-
YaeThCA JIOTiKOI0 po3paxyHKiB. Ilo cyrTi, me mocaigoBHicTh
apuMeTUIHNX OIePaIii.

Ha mpaxTuui Bci Taki omepamii mos’sasaHi i3 4McI0BOIO
HeBu3HaueHicTi0. Hampukiax, Mu He MOKEMO TOUHO 3HATHU
KiTBKicTh 0COG0BOrO CKJAAAy IITYPMOBUX MiApo3niniBs
MIPOTUBHUKA 260 KiIbKiCTh 100 TAHKiB, OpOHEMAIIINH TOIITO.
Ilix vac miaHyBaHHSA POSNOALIY Ta MifBe3eHHA OoenpUIIaciB
iXHA TOYHA KiJNBKiCTh y mimposmimax HeBimoma, OCKiIbKH
TpuBaOTh 60MOBi il Ta BigOyBalThCA MOCTiHHI BUTpaTH
MinnuBoi inTencusHocTi. Bigomi samaui, me monibma meBu-
3HAUEHICTh OMUCYETHCSA 3a JOIOMOTO00 IMOBipHOCTi. AJIe X,
aK OyJIo ITOKa3aHO BHUINE, WMOBIpHiCHI MeTOAW € aguTHUB-
HUMM. BOHM MaioTh HETaTWBHY BJACTUBICTh KOMIIEHCAITil
OJHUX 3HAUEHB iHIINMU, & TAKOXK BUMAaTal0Th HE3AIEKHOCT1
BEJINYNUH, AKi B3a€MOi0TH B apUGMETHUHUX OMePaIliax, o
He 3aBXKJY MOYKJINBO 3a0€3IeYNTH.

Buxomom Moike OyTH BUKOPUCTAHHS HEUITKUX YHCE,
TOYHiIE, HEUITKUX YMCJIOBUX MHOKWH, AKi OyJu 3ampoIro-
HoBaHi JI. 3aze [38]. ¥V 3arasbHOMY BUNIAIKY HEUiTKUM YUC-
JIOM A Ha3WBAETHCA HEUITKA MHOMKHHA 3 HOCi€M, BHU3HA-
YeHNM Ha MHOXKHMHI JifICHINX YmMCe:

A={(x3) € Rx[0,1]y=p, 0},
Ie ny(x) — pyrkmia vanexHocTi A. Byab-aka onepania ® i3
YOTUPLOX Aapu(pMEeTHUYHMX OIepamiii MiK HediTKuMH
yucaamMu A Ta B BUBHAYAETHCS BiITIOBIAHO 0 MPUHITUITY PO3-
IUpeHHa 3ajge:
He (2) =sup min {p,(x), p(} x, v,z €R,
z=x®y

e No(z) — GOyHKIiA HaleXHOCTL pe3ysibTyHUOro 4ucia
C=A®B.

Are BiguyTHUME TIpoGJeMaMy IIHOTO KJIACUYHOTO MifXO0-
Iy € CKJIaTHiCcTh 3a0e3leueHHsA BiJIOBiJHOCTI BIacTUBOCTEMH
HEUITKMX OIlepaliii BJIACTHBOCTAM OIEpalliii TpaguIiiiHOl
apu(MeTUKM, a TaKoX e(eKT «PO3MOB3aHHS HOCis» B pe-
3y/NbTATi BUKOHAHHA IIOCJTiOBHOCTI pPO3pPaxyHKiB, yHac-
JIiZIOK YOT0 HeBU3HAUEHICTD PO3B’ A3Ky HE0OMEKeHO 3POCTaE.

Ilns pos3s’ss3aHHA mepirol mpobsemMu Oyau 3ampoOIOHOBaHI
KinbKa MoaM(iKaIiil KIaCUIHUX HEUITKUX UKCeN, HAPUK-
man HeuiTki uncaa Aranacosa [39]. 14 poss’ a3auud apyroi
mpobyeMu aBTOopaMu OyB 3ampomoHoBaHuil amroputm [40],
3aCHOBAHUI HA MOMIYKY HEUITKOrO YMCJIa 3 MAKCUMAIBHOIO
enTpomniero. Ileit anropuT™ aBTOpU peasisyBaau K HAAO0YAO0-
By nyist Microsoft Excel, sy moskHa Ge3KOIITOBHO CKAYATH
34 [OCUJIAHHAM:
https://www.dropbox.com/s/2qre4sfuo3jawie/Fuzzy% 20
for% 20Excel % 2064bit.zip?dl=0.

BucHoBok

Ha :xanb, obMekeHHS 0o0CATY CTATTi He HAlOTh 3MOTH
BUKJIACTH BCi HI0OAHCH BUKODUCTAHHA CYyYaCHUX METOJiB
HMITYIHOTO iHTENEKTY IJIA PO3B’sI3aHHA HAYKOBUX 3a1a4
y cdepi o6oporu. Ase aBTOPHM MalOTh HAJi0, IO BUKJIALEH]
MaTepianu GyayTh HOCTATHIMM, 1106 Xoua 0 y IEpIIOMY
HaOJIMKeHH]I TPOAEMOHCTPYBATH MOXKJINBOCTI X METOXIB,
ixHI0 IpoCTOTY # Ti BTpaTH, AKi MU pOOMMO, IPUALIAIOUN IM
HeZI0CTaTHBO YBaru.
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© B. M. Cenaropos, A. B. I'ypuoBuu, B. O. MenbHUK,
A. B. Kyuuncosruii, 2023

ocraHoBKa 3amaui. Huni icHye nekinpka cmoco-

0iB Ta amapaTypu [Jid 3HUIIEeHHS 0e3MiIoTHUX

gitambHuX anapatiB (BuJIA): cucremu mportu-

TIOBITPAHOI 060POHY, MPUAYIIIEHHS CUTHATY 3a

JOTTIOMOTOI0 CHCTEM PajioeNeKTPOHHOI 60POTh-
0u, JIOBJIA ciTKaMu, 3iTKHEHHS 3 alapaTaMHU-IepeXoILIoBa-
yaMu, cTpimernbka 36posa [1]. Merogu BigpisHsAooTbCS mAuCc-
TaHITi€I0 YpasKeHHd Ta KiHeBuM peayabraToMm: BriJIA moxxe
OyTu TMOBHICTIO 3HUINEHWI a0 3aXOIJIEHWH TPAKTUYHO HE
VIIKOIKEHUM

Ha mamry gymKy, HalieeKTUBHIIIINM CIIOCOO0M SHUIIEH-
ua BrnJIA-kamikazgse € cympoBom:KyBasbHa cTpiinba. Ilpum
IIHOMY TIOTPiOHO BPaXOBYBATHU MONPABKY HA BUIEPEIKEHHS
mpu 06¢Tpisi 6apaskyrouoro 60eIpuIacy.

B indopmarniiinomy moJri HagaoThCA peKOMEHAAIil 11010
MOTPABOK HA BUIEPEIKeHHS, AKi CYTTEBO Pi3HATHCA 3a Aa-
Humu. Hanpuknaan, y mxepenax [2, 3] HaBeJeHO mAaHi 1100
BUOOPY TOUYKM NPUIINIOBAHHA AJA 3HUIIEHHA [JpOHA-
ramikanze «Illaxen-136». ¥ rabmuuax 1 i 2 HagaHi pexo-
MeHJI0OBaHi 3HAUEHHS BUIEPEKeHH IJIA IBOX 3HAUEHbD JIC-
TaHIii 10 iai, TPHOX 3HAUEHH KAJTiOPY i PIBHOTO HAIPAMKY
pyXy npu mBUAKOCTI 1ixi V, = 45 m/c Ge3 3a3HaAUEHHSA TUILY
30poi Ta mBuaKocti Kyai. Cynauu 3 Toro, 1o B Tadbauigx 1
i 2 BKasaHi 0JHAKOBI 3HAUEHHS IIBHAKOCTi, MOBa Iije Ipo
OyJIbHY IIBUAKiCTh Kyai. IIpu mbomy GamicTuuHa QyHKIiS
He BpaxoByeThesa. AHami3 cTpinernskoi 36poi, ska mepedyBae
Ha 036poenHi 36poitHux Cus YKpainu i MoKe BUKOPUCTOBY-
BaTHCA IJII 3HUIEHHA JPOHA-KaMiKaa3e, IOKAa3ye, IO TiJIb-
k¥ mBuakicTs Kyui 900 M/c BigmoBigae AyIbHIN MIBUAKOCTI
AKT4. Pemra 3HaueHb MIBUAKOCTI € TiIOTETHMYHOIO: IYIbHA
mBHUAKicTb 30poi kanibpy 7,62 mm (AKM, PIIK, ITKM, IIKT)
CTAHOBUTHL BimmoBimuo 715, 745, 825 i 855 M/c; mynbHa
mBuAKicTh 30poi kanibpy 12,7 mm (AIIKM, HCB) ckananae
820 m/c.

B inmomy mixepesni [4] peKoMeHOBAHO [ yparKeHH:
npoHa «I'epann-2» (pocilicbKuii BapiaHT ApoHAa-KaMiKazise
«ITaxen-136») 6patu BUmepeIKeHHS i3 3amacoM (3aropo-
IKyBaJbHa cTpiinba) i BecTu Boroub 1..2 ¢ y dikcoBany
TOUKY Ha IIIAXY APOHA, He pyxatouu 30pot. ¥ mabauyi 3
HaBeJleHI PEKOMEHJOBAaHI 3HAUEHHS BUIEPEIKEHHS [IJd
pisuoi gucraniii D fo 1iai 6es 3asHauenusd ii Bucotu H i xa-
pakTepy pyxy i Tumy 36poi Ta ii Kamiopy.

J71s1 BHUTIIEHHS IPOHA PEKOMEHIYETHCSA BUKOPUCTOBYBATH
«pisHi Mmopmdiramii xrynemera Kamamuwukosa (IIKM),
YCTAHOBJIEHOT'O Ha 3€HITHMUH CTAHOK Y KY30Bi ImiKama, pyuyHui
kyaemer KanmamiHukoBa i MofepHisoBaHuit aBTomat Kasari-
HUKOBa 3 BigmoBimHuM 6Goempumacom» [4]. Ile 36iraeTbcs
3 pesyJbTaTaMKM BUKOPUCTAHHS KYJIeMeTHOI YCTAHOBKU HA
mikami, pospobienoi (Qaxismamu Hamionambmol reappii
Yxpainu [5] 3 nBoma Kysnemeramu [IKT i seriTHUM npuifinn-
HUM IIPUCTPOEM. ¥ [4] TaKOK HE PEKOMEHJ0BAHO BUKOPHUCTO-
BYBaTH CHAWMEPChKY I'BUHTIBKY i BAKKUIl KPYyIHOKATIiOEp-
HUU KyJeMeT, OCKLJIbKY IJId ypasKeHHS JPOHa Ha cepemHii
BucoTi moabory (o 800 M) MOTYKHICTH BEJIMKOTO Kamibpy
Oyme HagauimkoBoio. OcTaHHe He 30iraeTncs 3 OIIHKOIO
e(eKTUBHOCTI BOTHIO 3aJIesKHO Bix Kami6py 36poi [3].
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Tabruuysa 1
SHaueHHA BUIIEPeIKeHHT
(xixbkicTs diryp BnJIA moB:kuHOIO 3 M) HA TUCTAHIIIT
mo uixi D = 360 m (Bucota H = 200 M, 1anpHicTh
o mpoekmii mixi Ha 3emuo L = 300 m)

Kami6p / Xapakrep pyxy Lismi:
WIBUAKICTD Kyl . |(PpOHTANBHUI L
V., M/c ¢aanroBUi (Ra MoBMILiI0) CKicHMI
5,45/900 6 5 6
7,62/730 7 6 7
12,7/800 7 6 7
Tabruys 2

3HaueHHA BUIEPETKEeHHA
(xinbkicTs diryp BuJIA moB:kuHOO 3 M) HA TUCTAHIIT
1o wiai D = 728 m (Bucora H = 200 m, maabpHicTh
o mpoekii uixi Ha semurro L = 700 m)

Kaumi6p / XapakTrep pyxy mii:
WIBHAKICTH Ky . |bporTambHMIt N
V., m/c ¢aanroBUM (1a mo3uIH0) CKICHUI
5,45/900 12 11 12
7,62/730 15 14 15
12,7/800 14 13 14
Tabruys 3
3HaueHHA BUIEPEIKEeHHA
JucTaHiia mo mixi, M 200 500 800
PospaxyHKoBe 3HAUEHHS
BUTIepeIKeHHA, M / 13/5 38/13 72/24
KinpKicTs Giryp BrJIA
Pexomennosane sHaueHHs
BHUIIEPEIKeHH, KiIbKiCTb 10 20 40
Gbiryp BoJIA

AOu He BpaxoByBaTH MONPABKY Ha 3HMMKEHHS 00eIpuIa-
cy B mKepenax [3 i 4] peKoMeHAYEThCA BUKOPUCTOBYBATH
TPaCYIUM KYJIi.

Taki cymepeuwnuBi mami Ta iXHS HEIOBHOTA BUSHAUMIN
MeTy CTaTTi — pPO3POOUTH METOAUKY PO3PAaxXYHKY BHUIEpe-
IoKeHHA i BepudikaIlii pekoMeHIaIi# 111040 06CTPiIy APOHiB-
ramikagze tuny «Ilaxen-136» cTpinensKroio 36poeio.

Teopis okomMipHOTO CIOCO0Y MPUITIIFOBAHHS

Beaxatumemo, 1[0 BeKTOp IIBHUAKOCTI BmJIA Vy 30i-
TraeThCs 3 HOro MOB3I0BKHBOIO BicCIO i I[1/Ih He 3MiHIOE B
KicTb i HAIpIMOK pyXy Ha AiMgHIN, Ze BiH o0cTpimroeThes:
V, = const. Ha pucynky 1 noxasana cxema IPUILIIOBAHHS
3 BUIEPEAKEHHAM JJIA BUIAAKY, 1[0 POSTJIANAETHC.

IIpu Bimomomy 3HauUeHHi cepegHBOI IIBUIAKOCTI KyJi
Vieeep = IVie.0> 81)s Be Ve o — AybHA MBUAKICTS Ky, a g —

A Y
__ u
D,
y v H H
D
a ’
0 B L i N

Puc. 1. Cxema npuIfiloBaHHSA 3 BUIIEPEIKEHHIM:
I] — monoxeHH4 ITiyi B MOMeHT mmocTpiny, O — cTpisens,
1], - rouxa, B AKY CIpAMOBaHA 36POs B MOMEHT IIOCTPLILY,
W — KYT BUIIepe»KeHHA (pelTa I03HaUYeHb — ¥ TEKCTi cTaTTi)

GasicTiuna GyHKIiA [6], — BiApisox OI] y = D, sHaxozauThCA
3a (hopMyJIOI0
0L, =Vycep 1)
fie ¢ — 4ac MOJIbOTY KyJIi Ha Bigcrans D,.
3 immoro 6oxy, 8 TpuryTHUKA OL[I], 32 TEOPEMOIO CHHY-
ciB Mmaemo:
sin(y)/sin(q) =V, t/D,, (2)

Iie ¢ — parypc Iiji.

Cnoenudika cmoctepeskeHHA moBiTpaAHoi wwiai I i3 semui
(nnoutuna XZ Ha pucyrky 1, ne Bick OX IPoXoJuTh yepes
Touky I]' — mpoeKIito Touky I] Ha 3eMJII0) Ia€ 3MOTY BU3HA-
YWTH PaKypc Iiii 3a JOIIOMOTOI0 OIOMIXKHOTO KyTa ¢q' —
NPOEKIiI KyTa ¢ Ha miomuny XZ 3a GopMyJIoo:

sin(g) = [1 - (D* - H*)(1 - sin*(q"))/D’T"", 3)

ne D= OI] — moxuina gucraHmia o uini, H — Bucora nini Hax
MTOBEPXHEIO 3eMJIi, AKi BUBHAUAIOTHCSI OKOMIiPHUM CIIOCO00M.

3ayBaKkuMo, 10 BeauuwHa sin(q’) mpu BisyaabHOMY
CIIOCTePeKeHHI MoBiTpaHOI Iimi i3 3eMJi TakoK BU3HA-
YaeThCA OKOMIPHHM CIIOCOOOM 3a BUAMMUM CKOPOUEHHSIM
DOB:KUHYU (Drosesaxy Iiai y uBeptax oguuumi: 0/4 (¢' =0°,
(dpouTanpHUt pyx mimi), 1/4 (¢ =14,5°), 2/4 (¢’ =30°),
3/4 (¢' =48,6°) — cricuuii pyx i 4/4 (¢' = 90°, duranrosuit
pyx miii) [3, 6].

Iicna migcramoBku (1) y (2) i mepeTBopeHb OTPUMYEMO
[IyKaHe 3HAUeHHS KyTa V.

sin(y) = R sin(g), (4)
e R=V,/V, cop- OCKLIBKE KYT Y BLIHOCHO Masuii, T0 sin(y)
NIPeJICTABIAETHCA KYTOM Y, ¥ Minipazianax:
v =1000 R sin(q). 5)
IIpu Bizomux KyTax ¢ Ta y Ta gucraniii D no mini 3a Teo-
pemoto cuHyciB 38 TpukyTHUKA OL]I], BUsHAYa€THCA JiHilHe
Bunepessxenaa [J17,:
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I, = Dsin(y) / sin(y + q) (6)

abo 3HaUeHHS BUIepeI:KeHHsA, BUpaKeHe B KiibKicTi diryp
BuJIA:

117, = D sin(y) / B sin(y + q), (M

ne B — nosxuna drozensxy BuJIA, a kyTu ¢ Ta W pospaxo-
BYIOThCS BifimoBigHO 3a (hopmysnamu (3) i (4) ado (5).

Bupasu (6) i (7) Bukopucraemo aisa Bepudiramnii fanux,
HaBefleHuX y maobauysax 1, 21 3. Ak Buxigni gani npuitmemo
wBuAKicTs uini V, = 45 m/c; noB:xuHY Giosensxy b = 3 m;
sin(q") =3/4 npu cricHOoMy pyci mini: ¢' =48,6°.

IIpu dpouransHOMY i rarroBomy pyci nini popmya (3)
CYTTEBO cmpomyeThesa: sin(q) = H/D mpu GpoHTAILHOMY
pyci ra sin(q) = 1 mpu daanroBomy pyci.

Bepudikanis ranux tadauirs

Y mabauysax 5 i 6 HaBemeHi pesysbTaTé Bepudikamii ga-
HUX mabauyy 1 i 2 3a dopmyaamu (3), (4), (6) i (7). Haa
BUSHAYEHHS CEPeAHBOI MBUAKOCT Kyl V) .., BUKOPHCTAHO

OamicTuuHi# KanbKyaaTop. JaHi pospaxyHKiB V,

.cep HABETIE-

Hi B mabauyi 4.

Tabnuus 4

3HaYeHHA cepexHbOI IIBUAKOCTI KyJIi

43
Tabruys 6
3HaueHHA BUIEPEIKeHHS
(xinbkicTs diryp BuJIA qoB:xuHOIO 3 M)
Ha JHCcTaHMIii mo uwixi 728 m (Bucora 200 m,
JaJbHiCTh M0 MpoeKIii mimi Ha 3emuaro 700 m)
Kani6p / myasHa XapaxkTep pyxy Ifiji:
WEBHKICTS Ky . | bpoHTANBHMIL | CKicHMI,
V0o M/c (bxanrosuit (ua ctpimpug) | ¢' = 48,6°
5,45/900 (AK) 20(+8) 11(0) 19(+7)
7,62/715 (AKM) | 32(+17) 15(+1) 24(+9)
12,7/820 (HCB) 16(+2) 9(—4) 15(+1)

3 naHuX mabauyi 3 BUILIUBAE, 1110 B PO3PAXYHKAX IPUii-
HATA cepefHS IIBUAKiCTh Kyi Kynemera IIKM samexHo Bix
JaJbHOCTI ;o 1iii. BizcyTHicTs JaHMX 1mof0 BUCOTH i mpwuii-
HATOI IIBUAKOCTI IIijIi He JAOTh 3MOTM BUKOPHUCTATH (HOP-
myau (3), (4), (6) i (7). Tomy mna Bepudiramnii ganux mabau-
yi 3 BUKODUCTOBYETHCA CIIPOINIEHA METOAUKA. 3TifHO i3 [7]
niniine Bunepefxensd [J1] , PO3paxoByeThCH 3a popMyIaMHU:

LI,~DV,/ Vs ®)

ab0 3HAUEHHS BUIEPEIKEHHI, BUPaXieHe B KiMbKocTi (iryp
BuJIA:
II[,xDV, /B Ve ©)
Y mabauyi 7 HaBemeHi pesyabTaTu Bepudikailii JaHux
mabauyi 3 3a popmynamu (8)i(9) upuV, =45m/c, B =3 M,
H=200m1i V}c.cep 633, 675, 534 m/c BigmOBiZHO AN AUC-
raumii go wmiai 200, 500, 800 M.

36poa | Iucranuig go wixi 360 m | [ucrannisa qo miai 728 m
Yac Cepennsa Yac Cepenns
MOJIbOTY | MIBUAKICTH | MOJABOTY | IIBHAKICTH
KyJIi, ¢ Ky, M/c KYJIi, ¢ Ky, M/c
AKT74 0,453 795 1,341 543
AKM 0,594 606 1,759 414
HCB 0,425 847 1,047 695
Tabruusa 5

SHaueHHA BUIIEPeIKeHH
(ximbkicTs diryp BuJIA qoB:xunOIO 3 M)
Ha aucTanmii go mixi 360 m (Bucora 200 m,
JAJBHICTH M0 MPOEKIii mimi Ha 3emiro 300 m)

Tabruysa 7
3HaueHHA BUIIEPEIKEeHHA
Hucraumia go miii, m 200 500 800
snepesonn s | simmiors| 162/ | 383/ | 674
(iryp BiJIA ’ 5(0) 11(-2) | 22(-2)

Kauniop / nynbua XapaxkTep pyxy IfiJi:
WBUAKICTS Ky . | GpoHTaNBHMI | CKicHMIL,
V.00 M/c (aanropmit (1a cTpimpuga) | ¢ = 48,6°
5,45/900 (AK) | 7(+1) 6(+1) +1)
7,62/715 (AKM) | 9(+2) 8(+2) 9(+2)
12,7/820 (HCB) | 6(-1) 6(0) 6(-1)

IlpumiTka: y mabauysx 5 1 6 y ny:KKax HaBefeHA PiSHUIA MixK
3HAUEHHSAMU, PO3PAXOBAHUMU aBTOPAMY, i BHAUEHHAMU, HaBeJJeHUMU
B mabauysax 11i2.

IIpumiTka: y mabauyi 7 y fy’KKax HaBeJileHa PiBHUILA MiXK 3HAUEH-
HAMU, PO3PaX0BaHNMU aBTOPAMU, i 3HAUEHHAMU, HaBeJEHUMU B Mao-
Jauyi 3, BupakeHa B KinmbkocTi diryp BuJIA.

IITo crocyeThcs MOMpaBKM Ha SHUMKEHHA KYJi, TO Tpa-
CYIOUNX KYJb MOKE He OyTH B HAABHOCTL y cTpinbusa. Tomy
HeoOXiTHO OIiHUTY 3HUIKEHHA KYJi 1), BUXOAAYU 3 Teopil
PYXYy Tijza, KHHYTOrO MiJ KyTOM Z0 TOPU30HTY [6]:

n=4,9D, / V,olg, (10)

e gy~ OamicTuuHa QYHKIiA.

(10)

MaxcumanbHe 3HAUEHHA 1) Mae Miclle IPM MaKCUMyMi
Biguowents D /V, o. [Ipu pnarnrosomy pyci D, BuBHaYa€eTh-
¢ 3a (POPMYJIO0:

D, =[D*+ (II,1",
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i MakcuMaJsIbHE 3HAUEHHA 7) BU3HAUAEThed 3a hopmytoro (10).
3okpema, npu D = 728 M, V, ., = 543 m/c ra [JI] , = 60,3 m
(mami mabauyy 4 Ta 6): n=9 ™.

IIpu dporTaTEHOMY pyCi Dy BU3HAUAETHCA 3a (hOpMy-

JIOIO:
D, = (H*+ [(D* ~ HY)" - III] ",

i MakcuMasIbHe 3HAUEHHA 1) 3HAXOAUTHCA 3a hopmyJrowo (10).
3okpema, npu D = 728 M, V). ., = 543 M/c 1a I[]1] = 33,6 M
(maui mabauyy 4 Ta 6): n=8 ™.

Sk 6aunMo, SHMMKEHHS KYJIi TepeBUInye rabapuTHi pos-
mipu apona-rKamixanze «Illaxen-136», ToMmy HE06XigHO BBO-
JUTH IONPaBKY Ha 3HUIKEHHA KyJai abo 3acTOCOBYBaTU
TPACYIOUi KYJIi.

Ananiz mabauyb 5—7 moKasye, 10 3HAUEHHS BUIIEpe-
JPKEeHHS, DPEKOMEeHJOBaHI B miKepenax [2—-4], He cyTTeBO
BimpisHAIOTHCA Bij manmx Bepudikamii Ha Masiit AuCTaHITI
Jo mmiti i cyrreBo BimpisHAIOTHCA HaA Beaukii. Ile moxxHA
TOSICHUTY HeBPaxyBaHHAM OamicTUUHOTO KoedimieHTa.

3po3yMiJio, 110 AJIA BHUIEHHS JPOHA-KaMiKai3e MOXKYTh
3aCTOCOBYBATHCS BCi THIN CTPiJeIbKoi 30poi, Axi mepeby-
BatoTh Ha 030poenHi 3CY. ¥V mabauuysax 8, 9 i 10 naseneni
PO3paxoBaHi 3HAUEHHS BUIIEPeIKeHHA IJd Iiei 30poi mis
nucraHiii o misi B gianasoni 300—800 M mpu BUCOTI I0JIBO-
ty 200 M, pisHOTO HATPAMKY PYXY, IIBUAKOCTI 1iai 45 m/c,
3 BUKOPHUCTAHHAM OaliCTMYHOTO KaJbKYJIATOpa i poboumx
dopmyu (3)~(7).

BoueBugb, 0 HABiZHWKY-0IEpPaTOPY B HANPYIKeHil
00i10BilI 00cTaHOBIII BasKKO HA OKO UiTKO BU3HAUYUTH
KinpkicTs ¢iryp BnJIA, Tomy MoMKJIUBI Impomaxu mix uac
crpinpbu. Tomy Ha mepmiuil mIaH BUXOAWTh 3aBIAaHHSI
aBTomMaTusarii mpomecy mpumnigioBaHHA. [Ipobiemy, 1o
BUHMKATHMe IPU KOHBeprailii O0ajicTuuHMX KoedimieHTiB
KyJb, BU3HAUEHUX 3a 3aKOHOM omopy moBiTpsa 1943 poxy
(mputamanna gaa pospaxyHkiB y CPCP Ta Pocii), mo
puriAny sakoHiB G1 Ta G7, 1[0 BUKOPHUCTOBYIOTHCS IJIS

Tabruys 8

3HaueHHA BUIEPeIKeHHS
(xixpkicTs diryp BuJIA moB:xuHOIO 3 M)
y pasi duraHroBoro pyxy mimi

Tabauys 9

3HaueHHA BUIIEPe/IKeHHT
(ximbkicTs diryp BuJIA qoB:xuHOI0 3 M)
y pasi ()poHTAIBHOTO PYXY Iimi

JucraHiisa qo miii, M

30posa
300 | 400 | 500 | 600 | 700 | 800
AKT74 5 8 11 14 18 22
PIIK74 5 7 10 13 16 20
AKM 7 10 14 18 23 28
PIIK 6 10 13 18 22 27
IIKM (IIK) 5 8 11 14 17 21
I[IKT 5 8 10 13 17 20
OOIKM (OIOK)| 5 7 9 12 14 16
HCB (HCBT) 5 7 10 12 15 17
KIIBT 5 6 8 10 13 15

Tabruysa 10

3HaueHHA BUIIEPeKeHH
(xixbKicTs diryp BnJIA moB:xkuHOIO 3 M)
y pasai cricHoro pyxy miii (¢’ = 48,6°)

JucraHuisa mo wimi, M

30posa
300 | 400 | 500 | 600 | 700 | 800
AK74 5 8 11 14 18 23
PIIK74 5 8 10 13 17 23
AKM 7 10 14 19 24 29
PIIK 7 10 12 18 23 28
IIKM (IIK) 6 8 11 14 18 22
IIKT 5 8 11 14 17 21
NIOIEM (JIIK)| 5 7 10 12 14 17
HCB (HCBT) 5 7 10 12 15 17
KIIBT 5 7 9 11 13 15

JucraHuis 1o miii, M

36pos
300 | 400 | 500 | 600 | 700 | 800
AKT4 b) 8 11 15 19 24
PIIK74 5 7 10 14 17 24
AKM 7 10 15 20 25 31
PIIK 7 10 14 19 24 30
IIKM (IIK) 6 8 11 15 18 23
IIKT 5 8 11 14 18 22
OIIKM (JIIK)| 5 7 10 12 15 17
HCB (HCBT) 5 7 10 12 15 18
KIIBT 5 7 9 12 13 15

PO3paxyHKY 30BHIIIHBOI 6amicTuKY M0ab0Ty Kyab y CIIIA ta
€BpOTEHCHKUX KpaiHax, 6e3 3HAUHMX MOJirOHHUX BUIPOOY-
BaHb MOJKJIMBO DPO3B’A3aTH 3a HOIOMOTOI0 MiJXOAiB, 3a3Ha-
yenux y [8] Ta[9].

Hoceix HanionaxpHoi reappaii Yxpainn

3a nanmmu [5] BilicbkoBocay:x60B1i HarionanpHoi rBap-
oii Ypaiuu yCHIITHO 3aCTOCOBYIOTH pPO3PO0JeHYy HUMU
KyJeMeTHY YCTAaHOBKY Ha IiKaii 3 ;Boma Kyjaemeramu IIKT
i BeHITHUM KiJIbLIEBUM NIPHUIIJILHUM IPUCTPOEM [IJS 3HU-
meHHa gpoHiB-kamikangse «Illaxen-136» (puc. 2). JogaTko-
BO B YCTAHOBKY BXoauTh MoOinpHa (apa «CoBa» maa mig-
CBiUyBaHHA IIiJIi B yMOBaX HU3BKOI OCBITJIEHOCT.

3rigno 3 [10] xapakTepuctuku Kyiemery IIKT:

e xamibp 7,62 mMmm,

¢ TMpaKTWYHA CKOpOCTPiabHicTh 250 mocTpiniB Ha XBU-
JUHY (4 IOCTPiNyM HA CEKYHTY),
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Puc. 2. Kynemerna ycranoBka [5]

e IyJbHa MBUAKiCTb 855 M/c,

¢ e(eKTUBHA JaNbHiCTh cTPinbou 1500 M,

e KimbKicTh maTpoHiB y crpiumi 250 (60 cexynn Gesme-
pPepBHOI pobOTH KYJIEMETY).

Ilpu Takmx XapaKTepUCTHKAX AUCTAHIIA MiMK KYJIAMHI
B mosiboTi carae 213 M. Ilpu okomipHOMY c1toco6i BU3HAUEH-
HS paKypcy i JaabHOCTI [0 1mii 111 o6cTaBrHA 3MEHIITYE Bipo-
rigaicTs ypamenusa BunJIA npu ogHOouacHi akTuBaLii KyJe-
meriB. K BumHO 3 (PoTo, 6a30Ba BiACTAHH MijK CTBOJAMH
~ 600 mM. IIpu mpoMy KyJieMeTHa yCTaHOBKA e()eKTUBHIIIIe
misTuMe mpu (PIIAHTOBOMY Ta CKicHOMY pyci mini, HixK mpu
(bporTaIBHOMY pyCi MasorabapuTHOI IiIi.

Ha ocHoBi 3a3HaueHOr0 (hOPMYIOTHCS IIPOIO3UIIii aBTOPiB
11010 BAOCKOHAJIEHH KyJeMeTHOi ycTanoBKY HarionaabHol
reapaii Yipaiuu.

1. OmpamnoBaTu MOXKJINBICTL HEONHOUYACHOI aKTHBAIil
KyJeMeTiB. S3aTpuMKa akTuBaii 0,125 c.

2. IIpu 3axucTi 00’eKTiB iHGPACTPYKTYPH BUKOPUCTOBY-
BaTH KYJIEMETHY YCTAHOBKY, IOJIOMKEHHS SK0I MAKCUMAaIbHO
HabJImKeHe 10 (DIIAHTOBOTO PYXY ITiJi.

3. BBecTu 10 CKIamy KyJieMeTHOI YCTaHOBKU IIPUCTPii
BU3HAUEHHS AMUCTAHINI g0 ApoHa-Kamixamze «Illaxem-136»
Ha KIITAJT pociiickkoro mpuctpoio «JIupa» [7]. IIpu Buro-
TOBJIEHHI IPUCTPOI0 BUAUMUiL posmip BuJIA moBuHeH pospa-
xoByBaTuca 3a (opmyinow: 1500/D, (mm), ge D, = n100,
n =1, 2, 3..15. Bunepea:xeHHA po3paxoByeThCs 3a GOPMY-
xoto [0,0175 D,] (xopmycis BuJIA). 3aysasumo, mo npu-
crpiit «JIupa» 3abesneuye HANXOIABITY TOUHICTE BUMipIOBAH-
HA TaJbHOCTI Ipu ¢uranroBoMy pyci uini (sin(q) = 1).

4. BuKoprcTOBYBATH KOJIiMATOPHUN TPHUITIILHUHN IPUCT-
piit 3aMicThb 3eHITHOTO KiJIbIIEBOTO AJIA IPUCKOPEHHA ITPUITi-
JNoBaHHA. PO3p0o0UTH METOAUKY HOTO «X0JIOJHOTO» IIPUCTPi-
JIIOBaHHA.

KoaimaTopuuii npunitsauii mpucrpii
IJ1 KyJeMeTHOI yCTAHOBKU

Ha xondepenmiax, aki npoBogunuchk y Hamionanpmiit
axagemii Hamionanbuol reapaii Ykpainu, aBTOpU BUCJIOB-
JIIOBAJIM 3aTaJIbHI MOTJIAAM HA CTBOPEHHS IEPCIEKTUBHOTO
KoJiMaropHOoro mpurigbHoro mpuctporo (KIIII) [11, 12].
Tomy TYT ZOIIIIBHO POTJIAHYTH IIPOIEC ABTOMATU3AII] IIpu-
minoBaHud 3 BuKopuctanuaam KIIII.

Sx BugHO 3 dopmy (5) i (3), AIA aBTOMATUYHOIO PO3-
PaxyHKY KyTa BUIepeJKeHHA ¥ He0OXiZHO BHATY IPOEKITiI0
paxypcy Ha TOPU3OHTAJILHY IJIOMINHY ¢', MOXUIY ZAJIbHICTD
go 1iai D i Bucory miai Hax mosepxHero 3emuti H. OcramHio
MOsKHA pospaxyBaTu no0yTkoM H = Dsin(f), ne f — KyT mic-
IS IiJri.

Sk GyJo 3a3HAUEHO BUIIE, BeJMUNHA sin(q') mpu Bisyass-
HOMY CIIOCTepesKeHHi IoBiTpaAHO1 1ii i3 3eMyIi BUBHaUa€ThCA
OKOMipHHUX CIOCOOOM 38 BUJMMUM CKOPOUEHHAM HOBMKUHU
(rozenaKy IiTi B UeTBepTHX YacTHHAX omumumI. Iloxmima
JAJbHICTD M0 Iiai D BU3HAUAETHCSA JIA3€PHUM JAJIEKOMipOM.
s BizoOpaskeHHA KyTa BUNIEPEAKEHHA W He00XiJHO BUKO-
pucToByBaTH onTUKO-eaeKTporuuit KIIII 3amicTh 3eHiTHOTO
KiJbIIeBOT0 MPUITLIHHOTO IIPUCTPOIO i BUBHAYATHU KYT MiCId
nini B. 3amia IbOrO JOCTAaTHHO HA TOPMBOHTANBHIN oci
IIOBOPOTY KYJIEMETHOI YCTAHOBKY BCTAHOBUTH IIOTEHIIIOMET]D
3BOPOTHOTO 3B’ A3KY, BUXi/ SKOTO 3’€IHATHU 3 IPOLIECOPOM.

OcTaHHi JOCATHEHHA MIKPOEJIeKTPOHIKKM B raaysi cTBO-
PEHHS DiIVHHO-KPUCTATIUHUX IHIWKATODPIB (HampuUKJan
varpunsa 8K4K D-ILA mae posmip mikcens a = 4,8 mxm [13])
CTBOPIOIOTH IepenryMoBu mAuas po3pobxu KIIII ma HOBii
eneMeHTHi# 6asi [12]. 3rigHo 3 (5) KyT W Mae MaKCHMaJIbHE
3HaueHHA 52,6 Mpax no ropusorTai npu = 90°. Toxi mose
s3opy 2w KIITI mae OyTtu He MeHIine 6° 1m0 TOpHM30HTAJII.
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A ropusoHTaNbHA CKJIALOBA JiHifTHOTO PO3Mipy iHAUKATOPA
2m BusHauaeThcsa (opmyaor 2m = 2f'tg(3°), me ' — do-
KyCHA Bificraub 00’€KTHBA, i, Hampukgamg, upu [ = 50 mm:
2m = 5,24 MM, a60 1092 mikcens.

Bukopucranusa pigmaHO-KpucTagiunoro (abo OLED)
ingukaTopa 3 GJIOKOM KepyBaHHA B PoJi (opmyBaua mpu-
IiJBHOTO 3HAKY OJHOYACHO PO3B’SA3YE IIPOBJIEMY «XOJOM-
HOTO» IPUCTPLIIOBAHHA: TUCKPETHE 3Mill[eHHA 300parkeHH
IPHUILILHOrO 3HAKY HA OJWH IMiKceJab Befle A0 3MiHHU #ioro
KYTOBOTO TIOJIO:KEHHA Ha Beauuuny a/f. Hampukianm, mpu
f =50 mmia = 4,8 mxm 3HaK 3mimyerbes Ha 0,0001 MOA,
110 HabaraTo mepesuiye Bumoru g0 KIIII 1momo «XosomHo-
T0» IPUCTPiMIOBAHHSA 3 BUKOPUCTAHHAM CTBOJIBHOTO KOJIiMa-
TOpa i MOMKJIMBO BUKOPHCTOBYBATU iHAMKATOD 3 OLIBIINM
po3MipoM miKceJs.

Ha pucyuxy 3 306paxeHo CTPYKTYPHY CXeMY IPUIiILHOI
cucTeMu, AKa peasisye I1i igei.

[—w
o

q' \123

Puc. 3. CtpyKTypHa cxeMa MPUILIbHOI CUCTEMU
KYJIEMEeTHOI YCTAaHOBKM:
1 - KIIII, 2 - 06’exTus KIIII,
3 — iHAMKAaTOp i3 cucTEeMOI0 KepyBaHH:A, 4 — IMIPOIEecop,
5 — TIOTEHI[iOMETD 3BOPOTHOTO 3B’ I3KY

3y

Ilns Bucokoi Hagitimocti KIIII 1 mae 6yTu 6iHOKYIAPHUM
HAHNIpPOCTINIOi KOHCTPYKIIii: 06’eKTUB 2, y (DOKANbHIil IJI0-
IAHI SKOTO BCTAHOBJIEHUY iHAWKATOp 3 6JOKOM KepyBaH-
Ha 3. Y TakoMy pasi HaBiTHUK-0IIepaTop OAHIM OKOM CIIOCTe-
pirae imdopmariito, chopmoBaHy iHAMKATOpPOM 3, a APYTUM
OKOM — OTOUyIOUHMi mpoctip 3 mimmtoo. Cymimenus 300pa-
JKeHb BifI0yBaeThCA B MO3KY JIIOJUHU.

3rifiHo i3 i€l CTPYKTYPOIo KOMaHIUP i HaBiAHUK-omepa-
TOP AiI0TH OfHOUAacHO. KoMaHIMp 3a JOIIOMOI0I0 OiHOKJIA BU-
3HaUae pakypc apoHa-kamikanze «Ilaxen-136» ¢’ (0/4, 1/4,
2/4, 3/4, 4/4) i BBOIUTHL Ile 3HAUEHHS B Impoiecop 4.
Hagignuk-omepaTtop y To# camuii uac po3BepTae KyJeMeTHY
YCTAHOBKY II0 TOPUBOHTY 1 BEPTHKAJIi Ta CyMilllae IeHTPaIb-
HY TOUKY TPHUIJILHOTO 3HAKY, COPMOBAHOTO iHIWMKATO-
pom 38 KIIII 1, iz mimmio. CurHan 3 moTeHIioMeTpa
3BOPOTHOTO 3B’A3KY D, II0 BinmoBimae Kyry micua mimi f,
BBOAUTHCA B mpoitecop 4. Curuaj 3 JasepHOTO JajeKkomipa
(Ha pucyHky 3 He MOKABaHWI) TAKOXK BBOAUTHCS B IIPOIlE-
cop 4. IIpotecop 4 mocai0BHO PO3PaxX0BY€e BUCOTY IiJi HaT,
moBepxHelo 3emui H, kytu ¢ i v 3a popmynamu (3) Ta (5)
i HOMep mikcensa N y Ha imgukaropi 3, 110 BiAgmOBiZAE ITHOMY

KYTY V, 3a hopmyJioio
Ny==yf/a.

Sxr pesyabTaT, y mosi 30py HaBiJHWKAa-omeparopa Bij-
obpakamTbcs ABi TOuku 00abiu IeHTpPaJbHOI TOUKH.
Ilns Toro, 100 KyTOBWE pPO3Mip TOYOK B3aJ0BOJLHSB BU-
moram gmo KIIII (2 MOA), BoHu moBWHHI GopmyBaTuCA
(0,002f'/a) x (0,002f'/a) mikcemsmu. Hampukiazn, mnpu
f =50mMm, a= 4,8 Mrm i y= 20 Mmpag MaeMo: le: 90 = 208-i
MiKCeJb Y PAAKY JiBOPYY i IpaBOPYY BiJ I€HTPAJBHOTO MiK-
ceJis, a TOUKH MPHUILIBHOTO 3HAKY hopMyoThes 20-10 cTpou-
kamu 3 198-ro mo 218-i mikceab y KOXKHOMY PAIKY.

HaBiguuk-omepaTop MOBTOPHO PO3BepTaE KYJIEeMETHY
VCTAHOBKY II0 TOPU30HTY 1 BEPTHMKAJi, CyMiIae i3 Ifiyuito
0OKOBY TOUKY IIPUILILHOTO 3HAKY, 00paHy 3ajIeHO Bif Ha-
NPAMKY PYXY LiJi, Ta aKkTUBYE KyJjeMeTd. [{y1g BUSHAUEHHSA
MIONPABKY HA SHIKEHHA KYJIb HEOOXiTHO BUKOPUCTOBYBATH
Tpacyoui KyJIi.

BoueBun, Takuii caMuit migxig MOMKJIMBO BUKOPUCTATH
IJI KyJIeMeTHOI yCTaHOBKY OPOHbOBAHUX MAIIIWH JJId IXHBO-
T'0 3aXMCTY Bifl Hamay 3 BepXHbOI miBchepn.

BucHoBku

1. Bepudiraria sigoMmux pexoMmeHpaiiii Ha 0asi sampo-
MOHOBAHOI Teopii OKOMipHOTO cmOcOo0y MIPHIITIOBAHHS
YACTKOBO IiATBepAmMJIa IIPABOMIpPHICTHL JAaHUX, HABEIEHUX
y MeTognyunx peKOMeHJAligax «3araJbHOBiCHKOBUM IIifI-
poszimam 11om0 60porsbu 3 ynapaumu BuJIA iparncskoro Bu-
pobuuiTBa «Shahed-136» («I'eparb-2») Ta P® «Jlanmer-2»
(8a mocBimom pocifickKo-yKpaincbkoi BitHum 2022...2023
POKiB).

2. Hapmana omimka KyJeMeTHOI YCTAHOBKHU, CTBOPEHOL
BificbKoBocay:kOoBIaME HarionansHol reapaii Ykpainu, ta
MIPaKTUYHI peKoMeHxaii qjis il BIoCKOHaJIeHHA.

3. 3ampoIOHOBAHO CTPYKTYPHY CXeMY IIPUITLILHOI cuc-
TeMu Ha 0asi ONTHKO-eJEKTPOHHOI'O KOJIMATOPHOTO IIPU-
IiJIBHOTO TPUCTPOI0, KA YaCTKOBO aBTOMATU3YE IIPOIIEC
TIPUIiTIOBaHHA.

4. Tlomanbimi gOCTigsKeHHS I[OA0 BHUINEHHS JPOHIB
CTpienbKOI0 30po€i0 Tpeba 30CepequTH Ha 3aCTOCYBAaHHI
CHCTEM JOIIOBHEHOI peasibHOCTI i HAIITOJIOMHUX CHCTEM IIijie-
BKasyBaHHA AJIA IIiJBUIIEHHS CTYIIeHA aBTOMAaTH3AIlil, a Ta-
KOXK IIITYYHOTO iHTEJeKTY [IJIS aBTOMATUYHOTO BU3HAUEHHS
KypCy IIiJi.
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ntroduction. Cyber-attacks on Ukraine began before

the invasion. The intensity of cyber-attacks began to

increase significantly in January and peaked in

February. Only during 23 February 2022, Russia has

attacked 19 government and critical infrastructure
facilities. This was done by the same hacker group that
launched the NotPetya virus in 2017 and that works for
Russian military intelligence.

Cyber threats to the Ukrainian state and society can be
conditionally divided into two key levels. The first —
«classic» cybercrimes — both completely original and
already common, they require only modern information
technologies for their implementation. The second is crimes
characteristic of geopolitical struggle (or such crimes at the
local level that have the potential to affect the political
situation of the state): hacktivism, cyber espionage and
cyber sabotage. At the same time, the attack techniques in
both cases show a lot in common. For example, phishing
techniques can be used both for seizing citizens’ funds and
for the purpose of cyber espionage

Statistics and analytics. During 2022 Russian cyber-
attacks against 128 targets in 42 countries have been
recorded, including against targets allegedly related to aid
to Ukraine [1]:

o 49% - for government structures. But there were
also attacks on energy, defence and other strategic
companies. Most of the attacks are against NATO countries.

e 29% of attacks were successful. A quarter of
successful attacks result in stolen data. Figure 1 shows the
directions that were most attacked by Russian special forces.

Since the beginning of Russia’s full-scale war against
Ukraine, DDoS attacks have remained among the most
common types of cyberattacks used by hostile hackers [2].
Since the beginning of this year, a number of websites of
state bodies and banking institutions, telecom operators,
companies in the energy sector, websites of regional
authorities, media, etc. have been subjected to DDoS
attacks. Usually, DDoS attacks are carried out with the aim
of spreading panic and destabilization. Sometimes used to
hide destructive actions, that is, when a DDoS attack serves
as a cover for another type of attack. However, DDoS
attacks themselves do not pose a threat to personal data of
citizens. It is worth knowing that hackers often use hacked
devices of people to carry out DDoS attacks. Therefore, it is
important to follow the basic rules of cyber hygiene, use
antiviruses, update software in a timely manner, etc.

The analysis of cyberattacks on the information
infrastructure of Ukraine will be expediently considered
from 2014 —because it was from this year that Russia began
to act beyond the borders of the information space: it was in
2014 that Russia annexed Crimea and began hybrid actions
in the East of Ukraine, occupying part of Donbas.

Russian-Ukrainian Cyber War since 2014. The first
attacks on information systems of private enterprises and
government institutions in Ukraine were recorded during
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Recent Russian network penetration and cyber espionage operations outside Ukraine

Russian network intrusion targets

Government 1 2 { Russian network intrusions
agendies
49%
4 Countries
2 C) Success rate
GOs
12% In most instances the victims were operating

on premises, not in the cloud.

Fig. 1. Russian cyber operations outside Ukraine
(source: [1])

the mass protests in 2013. The Russo-Ukrainian cyber war
became the first conflict in cyberspace where a successful
attack on the energy system with its disruption took place.
There were attacks against the «Elections» information
system during the presidential elections, numerous denial-
of-service attacks, defacements, cyber espionage, and more.

On 5 March 2014, a phone call between the foreign
ministers of Estonia and the EU surfaced on the Internet,
containing fake information claiming that Ukrainian
opposition forces were behind the sniper shootings on the
Maidan Square. This viewpoint was actively promoted by
Russian propaganda. In March 2014, during the early
stages of Crimea’s occupation, Russian intelligence
services blocked communication between Ukrainian
parliamentarians and the Security Service of Ukraine units
in Crimea using an IP-telephone attack.

From 21 to 25 May, DDoS attacks and website hacking
occurred during the presidential elections, leading to the
publication of false results on the Central Election
Commission’s website. Despite reports of the hacking, these
data were presented as real election results in Ukraine on
Russian Channel One.

In June 2014, harmful programs engaged in cyber
espionage, such as Turla/Uroburos/Snake, RedOctober,
MiniDuke, and NetTraveler, were discovered on the servers
of private companies in Ukraine and NATO countries.
Analysis indicated that these programs were developed in
Russia.

Since 2014, terrorist groups fighting in Donbas have
been conducting signals intelligence, hacking into
databases to obtain information on the locations of phones
and Wi-Fi networks used by Ukrainian Armed Forces.

In October 2015, a private investigation revealed that
Russian cyber espionage targeted data related to the
investigation of the MH17 flight disaster, conducted by
Dutch, Malaysian, Australian, Belgian, and Ukrainian
authorities.

On 23 December 2015, approximately 30 substations of
Prykarpattiaoblenergo were disabled using the Trojan
program BlackEnergy3, which had been previously
associated with Russian hackers. As a result, more than
200,000 residents of Ivano-Frankivsk Oblast were left

without electricity for a duration of one to five hours.
Similar attacks also occurred on Kyivoblenergo and
Chernivtsioblenergo. This was the first cyber-attack
against the Critical Infrastructure of Ukraine.

On 6 December 2016, a hacker attack targeted the
internal telecommunications networks of the Ministry of
Finance, the State Treasury, and the Pension Fund, causing
the disruption of several computers and the destruction of
critical databases, leading to delays in budgetary payments
amounting to hundreds of millions of hryvnias.

On 15 December 2016, Ukrainian hackers, commissioned
by an unidentified individual from St. Petersburg, carried
out a DDOS attack on the Ukrzaliznytsia website, completely
blocking its operation for a day. The attack was believed to be
aimed at stealing data on passenger transportation.

On 17 December 2016, a cyber-attack on the North
Substation of Ukrenergo led to a failure in the control
automation system, leaving several hours without electricity
the northern part of the right-bank Kyiv and adjacent areas
of the region.

On 27 June 2017, a massive cyber-attack using the
NotPetya (also known as Petya.A) virus disrupted the
operations of numerous Ukrainian state and private
enterprises, including the Borispol airport, Ukrtelecom,
Chernobyl Nuclear Power Plant, Ukrzaliznytsia, the Cabinet
of Ministers, and several media outlets [3]. Figure 2 shows a
screenshot of the NotPetya deface attack. It was noted on the
monitors that the victim could return the encrypted data by
sending the ransom to the specified address. But in reality,
this option was not available, that is, the attack was an act of
ordinary vandalism with the aim of destroying critical
information infrastructure.

The Security Service of Ukraine (SBU) attributed the
attack to Russian intelligence services.

Analysing the goals of cyber operations against the
information infrastructure of Ukraine starting in 2014, the
cyber troops of the Russian Federation aimed to physically
destroy the state’s critical infrastructure. That is why the
protection of information systems of critical infrastructure
objects is of critical importance during warfare.

Ooops. your important files are encrypted.

If you see this text, then your files are no longer accessible, because they
have been encrypted. Perhaps you are busy looking for a way to recover your
files, but don’'t waste your time. Nobody can recover your files without our
decryption service.

He guarantee that you can recover all your files safely and easily. All you
need to do is submit the payment and purchase the decryption key.

Pleaso follow the instructions:

1. Send $3088 worth of Bitcoin to following address:
1Mz7153HMuxXTuR2R1t 781GSdzaAt NDBHX

2. Send your Bitcoin wallet ID and personal installation key to e-mail
womsHith1234560posteo. net. Your personal installation key:
ZRNagE-CDBMfc-pDSA i4-UFd5d2-14mhsS-d7UCZzb-RY jq3E-ANgBrK-49XFX2-Ed2RSA

If you already purchased your key., please enter it below.
Koy :

Fig.2. NotPetya virus screenshot
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In 2014, the leadership of Ukraine understood that the
enemy has new tools of invisible and unproven destructive
influence on the country. On 27 January 2016, the National
Security and Defence Council of Ukraine adopted the Cyber
Security Strategy of Ukraine [4], and this became a kind of
«vaccination» for how to response to new challenges.

Cyberattacks chronology in 2022. The official website
of the State Service of Special Communications and
Information Protection of Ukraine [5] notes the following
chronology of cyberattacks since the beginning of Russia’s
large-scale invasion of Ukraine.

13-14 January 2022. Massive Attack on Ukrainian
Government Websites. During the night of January 13 to 14,
hackers launched a massive attack on Ukrainian government
websites. This includes the websites of the Ministry of
Education, Ministry of Foreign Affairs, Ministry of Sports,
Ministry of Energy, Ministry of Agriculture, Ministry
of Veterans Affairs, Ministry of Environment, State
Emergency Service, and State Treasury.

The Security Service of Ukraine (SBU) together with the
State Special Communications Service and Cyber Police
suspect that the government websites were hacked by
hacker groups associated with Russian special services.
However, the National Security and Defence Council of
Ukraine has different suspects and stated: «Preliminarily,
we believe that the UNC1151 — a cyber espionage group
associated with the Belarusian special services — may be
involved in this attack.»

This attack was called a supply chain attack, meaning it
was carried out through a chain of supply. The attackers
compromised the infrastructure of a commercial company
that had administrative access to the affected websites,
allowing them to conduct the attack.

It is worth noting that all affected government websites
were built on the October CMS content management system,
and almost all of them were developed by a single private
company. Figure 3 shows a screenshot of an attack on
Ukrainian government websites, which contains a threaten-
ing message in Russian, Ukrainian, and Polish.

©OE@

yxpatweus! Bci sami ocobwcti aani Gyaw asantaxeni s
3aransy uepery. (3 nn‘ 2 nown R —

npO BAC CTama
nySaiwmon, onn«- 1 wmn ripworo. Ue Bam 33 same
euryne, cooroaenna | wakGyTHC. 32 BOAMNe, 33 OYH YTA,
33 Faswewwy, 32 Noafcca 1 3a 1cTopweni semnd.

YRpawseu! BCE Bamw Mwniue Adwe GuAM Jarpymewu 8
Ofmy® CETh. BCE ANMME M3 KOMAMOTEPE YWWNTOXAOTCA,
nx sca © sac
CTana nyOawvnon, GONTECH W XANTE XyAmero. JT0 Bam 3a
same . MacTommee M Oy, . 32 Bomas, 33 OYM
YA, 33 FaAwweo, 33 MOAECHE W 32 WCTOPHVECKME IEMAM.

Ukrainfec! Wszystkie Twoje dane oscbowe zostaly
Inej sieci. wszystkie dane na

OUN UPA, Galicjg, Polesie | za tereny nutofycm

Fig. 3. Deface cyberattack screenshot

The current working theory suggests a combination of
three attack vectors: the supply chain attack and the
exploitation of vulnerabilities in October CMS and Log4;.
The attack allowed the perpetrators to modify the main
pages of the websites and block access to everything else.
According to the head of the State Special Communications
Service, available data indicates that the cyber-attacks were
well-prepared, carried out by a coordinated group of
hackers, and executed at a high operational level. The
attribution points to the involvement of Russian hacker
groups. In 2021, there were identifications of cyber-attacks
by Russian special services on a significant portion of the
currently affected institutions, as stated by the head of the
organization.

26 January 2022. Cyber-Attack on Ukraine.ua Website.
During the night of January 26, a cyber-attack was
launched on the official website of Ukraine, Ukraine.ua. As
a result of the attack, the website was unavailable to users
for several hours.

15 February 2022. Cyber-Attacks on Banks and Ministry
of Defence Websites. The hackers took advantage of a DDoS
attack on the official website of the Ministry of Defence of
Ukraine, overwhelming the server’s capacity with an
excessive number of requests per second. It appears that
they were aware that the website was protected against
classical DDoS attacks, leading them to seek vulnerabilities
in the site’s code. As a result, the attack was effective.

The largest Ukrainian bank, Oshchadbank, also faced a
DDoS attack, but their systems were well protected and
operated in a normal mode. However, there was some
slowdown in accessing the Oshchad 24/7 system due to
increased communication channel load.

Another target was Privatbank, which experienced
a DDoS attack. Although the bank’s services were success-
fully restored, Privat24, a banking service, remained
unstable for a period.

Following the attacks on banks and government
websites, there was a powerful DDoS attack on the Diia
(Action) portal. Initially originating from Russia and China
hundreds of thousands of packets of malicious traffic per
second, the attack was quickly blocked by Ukrainian
experts. However, the attack resumed from servers located
in the Czech Republic and Uzbekistan. Fortunately, the
attack went unnoticed by Diia portal users.

In addition, the CERT-UA (Computer Emergency
Response Team Ukraine) noted the occurrence of DDoS on
Ukrainian bank and government website resources.
Investigation, including information from partners,
revealed the involvement of Mirai and Meris botnets in the
attacks. The use of readily available malicious traffic from
cybercriminals, known as DDoS-as-a-Service, was also
considered. DNS-server-based DDoS attacks were used to
prevent access to government websites in the gov.ua
domain by disrupting DNS servers.

On 23 February 2022, a new series of mass DDoS
attacks targeted the websites of government and banking
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institutions. Some of the attacked information systems
became inaccessible or operated with disruptions, leading to
rerouting traffic to minimize damage. However, other sites
effectively resisted the attacks and operated normally.

Phishing attacks on government authorities and critical
infrastructure objects, distribution of malicious software,
and attempts to breach private and public sector networks
for further destructive actions also increased in tandem
with the DDoS attacks.

The cybersecurity teams of various institutions,
internet providers, and IT teams of critical information
infrastructure objects worked around the clock to ensure
the availability and integrity of information resources.

The attackers behind these cyber-attacks were blatant in
their actions and used botnets for phishing campaigns and
DDoS attacks. Ukrainian intelligence agencies attribute the
attacks to hackers associated with the aggressor country,
Russia.

On 24 February 2022, Viasat, a media company, was
subjected to a massive cyber-attack, leading to disruptions
in the operation of Ukrainian government websites. The
incident is suspected to be connected with Russian hackers.
According to SentinelOne, the cyber-attack involved the
Wiper virus strain called AcidRain, which was discovered
on 15 March. The virus destroys data and renders devices
unusable after rebooting. The identities of the hackers
behind the attack have not been established. However,
researchers noted similarities between AcidRain and the
VPNFilter virus, which had been linked to Russian hacking
groups Fancy Bear and APT28 by the FBI.

On 25 February 2022, the State Special Communications
Service and Information Protection of Ukraine reported
mass phishing emails sent to the email addresses of
Ukrainian military personnel on i.ua and meta.ua services.
These phishing attacks targeted private mailboxes of
Ukrainian military personnel and individuals associated
with them. After compromising the account, the attackers
downloaded the entire mailbox content using the IMAP
protocol and obtained contact addresses for further
distribution. The UNC1151 group, located in Minsk and
consisting of officers of the Ministry of Defence of Belarus,
is believed to be behind these actions.

Russian cyber war actors. According to the information
available up to that point, it was believed that the Russian
cybertroops operated under the umbrella of the Russian
military and intelligence agencies. Here is a general
overview of their structure and assigned next roles. The
structure of the state cyber forces of the Russian
Federation is shown in Figure 4.

Main Intelligence Agency (GRU ) Cyber Units:

The GRU, known as the Main Intelligence Agency,
serves as Russia’s military intelligence agency. Its
responsibilities include gathering and analysing
intelligence and conducting cyber operations to support
Russia’s military objectives. GRU cyber units are highly

STRONTIUM

Data theft, phishing (military targets)
IRIDIUM

Destruction: FoxBlade wiper;
CaddyWiper, Industroer2

DEV-0586
Destruction: WhisperGate wiper,
data theft, influence operations

NOBELIUM
Password spray, phishing (Ukrainian and
NATO member diplomatic targets)

ACTINIUM
Phishing, data theft

BROMINE
Data theft

KRYPTON
Reconnaissance, phishing

Fig. 4. Russian cyber troops structure (source: [1])

advanced and engage in offensive cyber activities, such as
hacking, infiltrating networks, and conducting cyber
espionage.

Federal Security Service (FSB ) Cyber Division:

The FSB is Russia’s domestic security agency
responsible for counterintelligence, counterterrorism, and
national security matters. The FSB Cyber Division focuses
on carrying out cyber operations against domestic and
foreign targets considered threats to Russia’s national
security.

Ministry of Defence Cyber Commands:

The Russian Ministry of Defence is in charge of the
country’s military affairs and national defence. Within the
Ministry of Defence, specific cyber commands or units are
likely responsible for conducting cyber operations to
support military objectives and safeguard critical military
infrastructure.

Presidential Executive Office:

The Presidential Executive Office plays a crucial role in
Russia’s governance, advising and assisting the President
in policy-making and administrative matters.

While specific details may be limited, this office is
believed to be involved in coordinating and directing
strategic cyber efforts in alignment with Russia’s broader
foreign policy goals.

State-sponsored Hacktivist and Proxy Groups:

Russia has faced accusations of employing state-
sponsored hacktivist groups or utilizing proxy groups to
conduct cyber operations on its behalf. These groups may
have varying degrees of affiliation with Russian
intelligence agencies or government entities. They are often
engaged in disinformation campaigns, propagating
propaganda, and launching cyber-attacks against political
opponents and other countries.

It’s essential to emphasize that attributing actions in
the cyber domain can be challenging, and specific
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responsibilities and affiliations of various cyber units may
not always be transparent. It’s crucial that the landscape of
cyber warfare is constantly evolving, and governments
worldwide continuously adapt their cyber capabilities and
organizational structures in response to emerging threats
and challenges.

To understand the forces and means that effectively
oppose the Russian invaders and protect the Ukrainian
national cyberspace, it will be important to understand the
directions of work of the elements of the National Cyber
Security System of Ukraine.

National Cybersecurity System of Ukraine. For a broad
understanding of Ukrainian forces and means of defence in
cyberspace, it is necessary to consider the National Cyber
Defence System, the elements of this system and the
features of its application.

The National Cybersecurity System is a combination of
cybersecurity assurance entities and interconnected
measures of organizational, legal, political, socio-economic,
scientific-technical, law enforcement, defence, infor-
mational, and educational nature, as well as measures for
information protection and cybersecurity.

The main entities of the national cybersecurity system
are the State Special Communications and Information
Protection Service of Ukraine, the National Police of
Ukraine, the Security Service of Ukraine, the Ministry of
Defence of Ukraine, the General Staff of the Armed Forces
of Ukraine, intelligence agencies, and the National Bank of
Ukraine [6].

Ukraine has taken major steps to improve its cyber
resilience in recent years. The creation of the National
Cybersecurity Coordination Centre in 2016 and proposed
updates to cybercrime laws align with international best
practices. Ukraine’s close cooperation on cyber defence
with other nations also enhances its capabilities [7].

However, Ukraine’s National Cybersecurity Strategy
identifies ongoing cybersecurity threats. These include
Ukraine’s outdated electronic communications infra-
structure, insufficient critical infrastructure protections,
unsystematic cyber defences, and ineffective security sector
activities against cyber threats. Additional challenges are
inadequate coordination and information sharing among
Ukrainian cybersecurity entities. Overall, while Ukraine has
made progress, vulnerabilities remain due to outdated
systems, uneven protections, and uncoordinated efforts.
Further modernization, strengthened critical infrastructure
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defences, systematic approaches, enhanced security sector
activities, and improved collaboration are needed to bolster
Ukraine’s cyber resilience.

Cyber warfare evolution. In [8], in order to analyse what
has contributed to the success of Ukraine’s cyber defence,
Russia’s approach to offensive operations and the tactical
adaptations its cyber forces have made to operate under
conditions of war were studied. The trends of changing
directions of target selection by the Russian special services
were successfully reflected. Figure 5 shows the main phases
of cyber warfare during 2022.

Examining Russia’s cyber offensive in parallel with its
conventional military campaign revealed significant
correlations between the two. Throughout each phase, the
pattern of cyber operations and their impact on Ukraine’s
Critical infrastructure underwent adjustments that aligned
with Russia’s evolving war objectives Russian cyber actors
displayed a discernible evolution in their operational
priorities, target selection, and tactics, adapting to the
shifting dynamics and challenges in the highly contested
operating environment [8].

The initial phase of the war showcases Russia’s
utilization of cyber operations to create shock and surprise,
complementing its invasion force. Subsequent phases shed
light on Russia’s deployment of cyber units in a prolonged
war of attrition. Monitoring these changes chronologically
provides a unique perspective on the versatile role that
cyber operations might assume in future conflicts. It also
highlights the specific obstacles Russia encountered in
wielding cyber power when rapidly changing operational
requirements were driven by events on the ground. Overall,
studying Russia’s cyber offensive through different phases
offers a comprehensive understanding of its strategic
intentions and the multifaceted challenges posed by cyber
warfare in complex and fast-paced military scenarios. Let’s
consider the phases of cyber operations and analyse the
state in other dimensions for the time intervals indicated in
the phases.

Phase 1: Active Preparation (March 2021 — 23 February
2022). During the March 2021 phase, Russian cyber groups
escalated efforts to gain access to critical infrastructure
networks in Ukraine. Russia’s cyberattacks on Ukraine
aligned with its military escalation, foreshadowing the
invasion. As Russian troops amassed near Ukraine’s borders,
Russian intelligence cyber units reactivated old intrusions of
Ukrainian networks dating back to 2019. The GRU cyber

| Phase 1: | | Phase 2: Phase 3: | | Phase 4: |
ACTIVE OPENING PHASE DONBAS UKRANE’S COUNTER
PREPARATION ED OF INVASION ED ED — OFFENSIVE
(March 2021 - (24 February — A S/I:FE"/\IL,?I\éggg ) (August — November
February 2022) April 2022) pril- = July 2022)

Fig. 5. Cyber warfare phases during 2022 (source: [8])
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warfare branch leveraged these dormant access points to
launch attacks. The cyber operations employed relatively
basic tactics like stealing login credentials, brute-force
hacking, and exploiting known security flaws. The goal was
to degrade Ukrainian systems and wear down cyber
defenders, setting the stage for larger cyberattacks once the
planned invasion commenced. Rather than advanced cyber
techniques, Russia relied on rudimentary methods to disrupt
Ukraine before the kinetic phase. This exemplified Russia’s
cyber-enabled hybrid warfare strategy, coordinating cyber
and military aggression to overwhelm the adversary.
However, this move proved a miscalculation, exposing GRU
activities prematurely, serving as an early warning for
global cyber defenders over a month before the invasion.
Russia’s invasion anticipated swift success, but the cyber
operation drew heightened attention and vigilance from the
global cybersecurity community instead [8].

There is a large amount of evidence that Russian hackers
were preparing for the invasion in advance, namely from
2021. Consider the report of the company Microsoft for
2021. Data from Microsoft reveals Russia’s growing cyber
threat. In 2021, over half of all nation-state cyberattacks
observed by Microsoft originated from Russia. Moreover,
Russian cyber operations were becoming more successful —
their compromise rate rose from 21% in 2020 to 32% in
2021. Russian actors primarily targeted government
agencies, comprising 53% of attacks versus just 3% in
2020. Their focus was intelligence gathering, especially
targeting agencies handling foreign affairs, national
security, and defence. The top 3 countries Russia cyber
actors struck were the United States, Ukraine, and the
United Kingdom [9].

Overall, these statistics highlight the escalating scale,
effectiveness, and strategic nature of Russian cyber
campaigns against critical government systems and
Western nations. This fact also indicates that the Russian
foreign intelligence services anticipated help to Ukraine
from Great Britain and the United States after the large-
scale Russian invasion.

Phase 2: Phase of Invasion (24 February — April 2022).
The preparatory activities carried out during Phase 1 were
extensively leveraged to support Russia’s initial campaign
aimed at swiftly capturing Kyiv and toppling Ukraine’s
democratically elected government. Offensive cyber
operations (0COs) were instrumental in disrupting
essential elements of Ukrainian society as part of a long-
standing campaign to portray Ukraine as a failed state
incapable of recovering or maintaining critical services [8].

At the onset of the invasion, Russia aggressively
exploited its pre-established access to Ukrainian networks,
focusing primarily on high-priority strategic targets within
Ukraine. This opening onslaught involved the use of more
advanced destructive cyber tools to disrupt command and
control (C2) infrastructure, weaken Ukraine’s resolve, and
create favourable conditions for the success of the invading

forces. The intensity of these early cyber operations aligned
with Russia’s approach of using cyber disruptions as a
precursor to military actions and the strategic value of
leveraging pre-positioned cyber capabilities at the outset of
a conflict [8].

During this phase, Russia’s cyber campaign was largely
oriented towards counter-value targets, systematically
disrupting the Ukrainian government’s ability to function
and communicate with the public, as well as undermining
critical infrastructure functions in civilian areas. For
example, HermeticWiper targeted numerous organizations
across a broad spectrum of Ukraine’s critical infrastructure
sectors, including government, aviation, IT, energy,
defence industry, agriculture, and financial services. In
addition to using more potent cyber tools, Russia also
employed less sophisticated ones to disrupt critical
infrastructure networks in government, financial services,
and media organizations [8].

The experience of cyber defence measures on the part of
Ukraine indicates the need for special protection of critical
infrastructure objects. The study [10] highlights the most
common approaches to assessing the level of cyber
protection of information systems, which have a wide range
of applications in different countries of the world, and
developed a methodology that provides the largest number
of solutions. The system of indicators of cyber resilience of
information systems of critical infrastructure objects,
proposed in [10] provides opportunities for a more
qualitative and effective assessment of the level of cyber
protection and allows for a comprehensive assessment of
cyber resilience of information systems, taking into account
various technical and organizational aspects of critical
infrastructure information protection. An improved method
of factor analysis of information risks for assessment and
management of information risks in critical infrastructure
systems is given in [11].

The Russian special services had high hopes for Phase 2,
as evidenced by the large amount of effort invested
immediately before the invasion. Let’s consider the
relationship between cyber operations by the Russian
Federation and key political events related to the Russian
government (Figure 6).

Despite extensive planning, Russia struggled to sustain
its initial intensity of cyberattacks on Ukraine beyond the
first week of the war. Russia’s cyber operations paused for
an extended period after its blitz on Kyiv stalled, forcing a
shift in military strategy. It appears Russian cyber units
rapidly lost access to Ukrainian systems, hampering efforts
to maintain nonstop effects after the initial onslaught.
Consequently, later cyberattacks became more tactical and
opportunistic as planners hastily leveraged any new
network access. Defensive actions by Ukraine and partners
from late 2021 onward further degraded Russia’s attack
capabilities, revealing a disconnect between the GRU’s
envisioned phase 1 strategy and actual execution [8].
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Political-military events
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to tens of thousands of users in
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Fig. 6. Political-military events/Cyber-attacks (source: [12])

Analysis of phase 2 prerequisites shows Russian
cyberattacks clearly adapted based on changing conditions in
Ukraine and globally. This exemplifies Russia synchronizing
cyber operations with political developments to maximize its
war impact. Despite meticulous preparation, Russia’s cyber
units failed to sustain the intensity of early operations due to
defenders’ actions and Russia’s military setbacks. This
forced a reactive, makeshift approach relying on fleeting
access, underscoring the importance of resilient cyber
defences to frustrate an aggressor’s designs.

Phase 3: Donbas Offensive (April — July 2022).
Following Russia’s unsuccessful initial invasion and pivot
to eastern Ukraine, destructive cyberattacks on Ukrainian
critical infrastructure declined. Russia refocused its cyber
capabilities to enable the impending Donbas offensive.

Rather than continuing disruptive strikes on Ukrainian
systems, Russia conserved its cyber resources. This likely
aimed to support military operations in eastern Ukraine. By
curtailing broad cyberattacks and reserving its most potent
cyber weapons, Russia prepared its cyber arsenal to
complement the ground assault on Donbas. The shift in
cyber strategy indicates Russia learned from the failed
Kyiv blitz. By aligning cyber with realistic military plans,
Russia hoped to avoid overextending its cyber capabilities
early on. This adaptation highlights Russia’s efforts to
better integrate cyber operations with its larger strategic
aims in Ukraine.

GRU hackers used Industroyer2 to attempt power
outages in eastern Ukraine, redirecting attention from
Kyiv. Reasons for reduced cyber disruptions are unclear. It
could be due to the conflict narrowing, making cyber less
strategic. Russian cyber forces might have transitioned to
intelligence gathering, away from frontline. Aggressive
earlier phase took a toll on Russian cyber forces. Challenges
in sustaining operations during invasion’s second phase

emerged. Russia’s strategic priorities adapted, targeting
Eastern European countries and defence organizations.
Simple tactics like phishing, cookie theft, and exploiting
known vulnerabilities persisted. Russia incorporated more
intermediary tools from criminal markets. Destructive
capabilities narrowed, with CaddyWiper emerging as
preferred wiper [8].

During phase 3, experts observed a change not only in the
intensity of cyber operations, but also in the ways and means
of cyber-attacks, which indicates, first of all, a change in the
managers of cyber operations against the Ukrainian infor-
mation infrastructure and the infrastructure of partner
countries [13].

Russia’s cyber arsenal expanded, but capabilities
focused. Adaptive learning demonstrated GRU’s aptitude
for prolonged conflict. Russia built up cyber forces and
refined tools, concentrating them on key targets. Through
training, GRU gained proficiency in effectively deploying
cyberweapons, integrating them into military strategy.
This underscores the systemic nature of the threat.
Countering requires robust security and flexible defence
adjustment. Critically important are investments in
personnel, decision-making, and institutional learning.

In summary, Russia methodically honed its cyber
capabilities for wartime application, enabling integrated
cyber-kinetic operations. This systemic threat demands
durable safeguards and adaptive preparedness. Vital
priorities are workforce development, streamlined
decisions, and organizational learning to match Russia’s
focused cyber advances.

Phase 4: Ukraine’s Counter-of fensive (August — November
2022). Russia continued to adjust its operations to address
previous challenges in balancing access and action. Russian
cyber units exhibited a continued diversification of methods
for gaining access to Ukrainian critical infrastructure.
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Moreover, they deepened their longstanding preference for
commodity tools to quickly supplement their arsenals,
alongside internal development resources. Starting in
October 2022, there was an increase in reported network
attacks, suggesting a more prepared and reinvigorated
Russian cyber program compared to the summer period.
Particularly noteworthy was the surge in Russian network
attacks against energy, water, and logistics organizations,
coinciding with deliberate targeting of Ukraine’s energy
infrastructure using missiles and loitering munitions. This
coordination indicated a strategy to intensify cross-domain
pressure and deprive civilians of essential services as the
winter season approached [8].

Summarizing the 4 phases of 2022, it was found that
just like resistance on the battlefield, Russia did not expect
resistance in cyberspace from the components of the
National Cyber Security System of Ukraine and volunteers
of the civilian sector. Analysing the data of the Cyber
Incidents Response Operational Centre of the State Cyber
Protection Centre of the State Service of Special
Communication and Information Protection of Ukraine
[14], it is possible to say that Ukraine is now in the phase 5
— Cyber war of attrition. Since the beginning of 2023
(compared to the 4th quarter of 2022), there has been a
decrease in the total number of cyberattacks organized by
pro-Russian hacktivist groups, but their systematicity and
intensity continues to be on a high level. However, Kremlin
intensified information operations to justify the
unprovoked invasion of Ukraine creating conditions for a
protracted war in Ukraine, so there is no fundamental
reason to believe that the downward trend in the number of
cyber-attacks targeting Ukrainian organizations of various
forms of ownership and industries will continue.

Conclusions and Lessons learned.

We have one enemy, and this enemy is well-prepared for
future strikes. They are ready to carry out cyber-attacks on
democratic countries. To effectively counter Russian
hackers, we need to concentrate efforts on strengthening
cyber resilience and preventing aggression in cyberspace. It
is crucial to enhance rapid response teams, work on
standards, build mutually beneficial partnerships, and
establish joint cyber aggression response teams.

The main goal is to raise awareness about the threats.
Digital security and cyber hygiene must become part of
everyday life for both ordinary citizens and leaders.

Security standards serve as the barrier between us and
the enemy. This barrier exists in every smartphone,
computer, registry, and company system.

Russia’s cyberattacks on Ukraine show how cyber can
enable military and political goals. Russian criminal groups
coordinate closely with intelligence agencies like the GRU,
FSB, and military. Objectives are not just extortion, but
collecting intelligence on infrastructure and citizens to
disrupt systems and undermine trust in government.

Russia deliberately targets civilians, confirming its global
cyber threat as a rogue state. Sanctions to isolate Russia
from the internet are warranted.

With the war ongoing, critical infrastructure protection
must be a top priority to defend civilians, especially in
winter. Cyber threats are the main danger to NATO
members, who have increased cyber spending and
policymaking in response. Critical infrastructure cyber
resilience remains vital. All of Ukraine’s cyber defences
must prioritize securing critical systems.

Overall, Russia weaponizes cyber to support kinetic
operations and political aims. Close coordination between
Russian state hackers, military, and criminals make
cyberattacks a systemic threat. Protecting civilians and
critical systems is imperative, requiring global isolation of
Russia from the internet, together with resilient cyber
defences, especially of critical infrastructure of Ukraine
and partner countries.
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Methodological approaches to the resource
supply of the Medical Forces of the Armed
Forces of Ukraine on the basis of defence
planning

The article, based on the analysis of the activities

of the Medical Forces of the Armed Forces of Ukraine,
developed and proposed methodological approaches
to determining the need for the amount of resources
for proper medical support of the Armed Forces

of Ukraine in the conditions of modern armed conflicts
and the full-scale armed aggression against Ukraine,
which should be based on the principles of defence
planning.

It was established that the resources for the medical
support of the Armed Forces of Ukraine have two
components: the own resources of the Medical Forces
and resources and services from the state health care
system and other ministries and agencies (the economy
of Ukraine).

The main factors that have a determining influence

on the methodology and procedure for calculating the
amount of necessary resources for the medical support

of the Armed Forces of Ukraine are defined and proposed.

Key words: medical support, Medical Forces of the Armed
Forces of Ukraine, resources of the medical support
system of the Armed Forces of Ukraine, defence planning.

A. V. Sliusarenko, Doctor of Historical Sciences,
Professor, Deputy Commandant for Academic Affairs,
the National Defence University of Ukraine, Colonel,

V. M. Telelym, Doctor of Military Sciences, Professor,
Professor at the National Security and Defence Strategy
Department, the National Defence University of Ukraine,
A. M. Zelnytskyi, Candidate of Pedagogical Sciences,
Professor, Leading Researcher at the Centre for Military
and Strategic Studies, the National Defence University
of Ukraine,

0. A. Zabolotnyi, Candidate of Military Sciences,
Associate Professor, Leading Researcher at the Centre
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Quality assurance for professional
military education: definition of concepts
and monitoring of the current state

The article analyses and clarifies individual components
of the conceptual and categorical system in the field

of quality assurance for professional military education
(PME) in Ukraine, proposes the structure of PME quality
assurance system, indicators for assessing its condition,
and also considers approaches to monitoring the quality
of PME, taking into account domestic experience

and experience of NATO member countries.
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A method for estimation of the maximum
level of oscillations of aerodynamic control
surfaces of supersonic aircraft under
transonic flutter

The article proposes a method for estimation of the
maximum level of oscillations of the aerodynamic control
surfaces of supersonic aircraft under transonic flutter,
according to which the level of oscillations of the control
surfaces is determined from the condition of comparing
their excited hinge moments and hinge moments

from aerodynamic and structural damping forces.

The method can be recommended for a preliminary
approximate assessment of the maximum level

of oscillations of aerodynamic control surfaces when
conducting transonic flutter studies. The feasibility

of the proposed method is confirmed by comparing

the results of the calculations obtained using this method
with the results obtained

in experimental studies.
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aerodynamic control surface, supersonic aircraft, safety,
Mach number, transonic flutter, maximum level of
oscillations.
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Use of artificial intelligence methods
for solving scientific problems
in the defence area

In the article, the authors at the level of conceptual models
demonstrate the feasibility of artificial intelligence methods
to solve applied scientific problems that take place

in the field of security and defence.
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Application of small arms to destroy
the Shahed-136 kamikaze drone

The information space provides recommendations for lead
corrections when firing at the Shahed-136 kamikaze
drone, which vary significantly depending on the data.
These contradictory data determined the purpose

of the article — the development of a technique

for calculating the lead, with the following verification

of recommendations for firing kamikaze drones

of the Shahed-136 type with small arms. In the article,

on the basis of the developed theory of the eye aiming

method, the verification of the known recommendations
was carried out. The verification showed that the values
of corrections for the lead recommended in the sources
do not differ significantly from the verification data

at a short distance to the target and differ significantly

at a long distance. This is explained by not taking into
account the ballistic function. Recommendations were
given concerning the lead corrections when using small
arms that are in service with the Armed Forces of Ukraine,
taking into account the ballistic function. The article
includes proposals to improve a machine gun system,
which is currently successfully used by the soldiers of the
National Guard of Ukraine, and to create a future sighting
system for it.

Key words: Shahed-136, small arms, lead, aiming device.
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AHanis nopin y Ki6epnpocTopi y npoueci
POCINCbKO-YKpaiHCbKOi BilHM 2022 poKy:
BUCHOBKW, peKoMeHAaLiii, 3aCBOEHi YPOKM

Pocivicbke BTOprHeHHs1 B YKpaiHy rnpoLeMoHCTpyBasio
MOLUMPEHHST CyHacHUX 6ONIOBUX Aivi Marke Ha BCi acrekTu
rOBCIOJHOMO XUTTSA. PO3BUTOK IHTEPHETY Ta Macose
[PO3MOBCIOPKEHHS LUNGDPOBUX TEXHOSIONIV 03HAYaK0Th,

Lo 6yKBasibHO BCE — Bif BOJONOCTAa4YaHHs [0 6aHKIBCbKUX
nocayr — MoXe rnoTpanuTy 40 PyK 3/104MHLIB | NPUMTMHUTYA
npaytosatu. Y cTarTti aHaniaytoTbCsl Nogii B KibeprpocTopi,
roB’A3aHi 3 LUNPOKOMACLUTAOHUM BTOPrHEHHAM
Pocivicekoi ®egepadii B Ykpairy, nounHaroun 3 2014
POKY, Kosin 6yr1o aHekcoBaHo Kpum i noYanmcsi 6oviosi
il Ha cxofi YkpaiHn. HaBegeHo ctatuctuyHi gaHi
3AIMiCHeHNX KibepaTtak, nokasaHo CTPYKTypy 060X CTOPIH
MPOTUCTOSIHHS Ta ONYCAHO HOBI CIIOCOOM 3aCTOCYyBaHHS
Ki6epBrvBIB y NoeAHAHHI 3 iHLLUMMMK BUMIpamu NMpoLecis,
roB’a3aHnX 3 okynavyiviHumm gismu P®D, a Takox po3KpuTi
3MiHW Ljined kibepornepadivi B 3aneXHOCT Bif MOMTUYHOI
cutyauii y cBiti abo Big cutyawii Ha nosi 60to.

Kriroyosi crioBa: Kibep3axuct, KibepCTilKICTb,
iHGbopmaLiviHi TeXHOOrIT, KpUTUYHA IHGPaCcTPyKTypa,
Kibeponepaljisi, KibepBiviHa.
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OcHOBHi BUMOru 10 0OPOPMIIEHHS CTaTeMn,
fIKi noAarTbCa A0 XypHany «Hayka i o6opoHa»
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