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OuiHKa BaromocTi NoKa3HMKIB
6poHeTpaHcnopTepa 3a AaHNMN
ONNTYBaHHA 3 BUKOPUCTAHHAM
MeToAy NONapHOro NOpPiBHAHHA

B pobomi npedcmasneHi pesynemamu OUiHKU HaAnpsamie
niosuwWeHHsA xapakmepucmuk 6poHempaHcnopmepd 3a 0aHUMU ONu-
MYyBaHHA 3 BUKOPUCMAHHAM MemoOy NONAPHO20 NOPIiBHAHHA. Bcbozo
onumado 88 ekcnepmis. [l1ia NonapHo20 NOpiBHAHHA 8U3HAYEHO 084-
Haoysame NUMAHsb, WO Xapakmepu3sylome OCHOBHi NOKA3HUKU 6poHe-
mpaHcnopmepa: 3axulyeHicme, pyxomicme, 802He8y NOMyXHicmo.
Kpim moezo, ekcnepmam nponoHyeasuce NUMAHHSA, Wo CmMocylomscs
3a2anbHUX xapakmepucmuk bTP.

OmpumaHi 3HayeHHA 8a208UX KoegiyieHMi8 NOKAa3HuUKie 6poHe-
mpaHcnopmepa ceiduame, Wo Halibinew 8axausuMu 0715 ekcnepmie
€ Xapakmepucmuku 036pOE€HHSA, 3axuweHocmi (npomumiHHUG 3a-
Xxucm, 3axucm 8i0 @paHam py4yHUX NPOMUMAHKOBUX 2paHamomemis,
3axucm 8i0 Kyne b-32 kaniépy 12,7mMm) ma npoxioHocmi.

OmpumaHi 3HayeHHs 8a20MOCMi NOKA3HUKI8 6poHempaHcnop-
mepa 3a 0aHUMU ONUMYBAHHA 3 BUKOPUCMAHHAM Memody nondp-
HO20 NOpIBHAHHA € OCHOBOIO 01 OUiHKU npiopumemig po3sumky
8imyu3HAHUX 6poHempaHcnopmepie ma iHWUX MawuH nodibHo20
Knacy.

Knioyosi cnosa: Hanpamu po3sumky, ekcnepmHe onumyeaHHs,
Memo0 NoNapHo20 NopieHsAHHs, 60li08i 6POHLOBAHI MAWUHU, 6pOHe-
mpaHcnopmep.

B pabome npedcmasseHel pe3yibmamsl OUeHKU cnocob08 nosbi-
weHus xapakmepucmuk 6poHemparcnopmepa no 0aHHLIM 0nNpoca ¢
ucnosb3osaHuemM mMemoodd napHoz2o cpasHeHus. Bcezo onpoweHo 88
3Kcnepmos. []na napHo20 cpasHeHuUs 8bI6PAHO 08eHAOuame 8onNpo-
€08, Xapakmepusyrwux OCHO8Hble nokasamesu 6poHempaHcnop-
mepa: 3awWuLeHHOCMb, NOOBUXXHOCMb, 02Hes8YyIo Moujb. Kpome moeo,
3KChepmam npeodsaazasauce 80NPoOCsl, Kacarowuecs odwux xapakme-
pucmuk bTP.

MonyyeHHble 3Ha4YeHUA 8ecoBbIX KOIPuUyUeHmMos nokazamenel
6poHempaHcnopmepa ceudemesnibCmayrom, Ymo Haubosiee 8axHbl-
MU 0715 5KCNepmoe A8AI0McA XapakmepucmuKu 800pYXeHUs, 3auju-
weHHocmu (NpomMuBOMUHHAA 3aWUMA, 3auumd om 2paHam py4Hsix
npomugomaHKo8bIX 2paHamomemos, 3awuma om nyne b-32 kanu-
6pa 12,7mMm) u npoxooumocmu.

lMonyyeHHele 3Ha4YeHUs 8ecoMocmu hokasamesneti 6poHempaH-
cnopmepa no 0aHHLIM 0NPOCA € UCNO1b308AHUEM Memoda NAPHO20
CpasHeHus ABAAIMCA OCHOBOU 0/19 OUEHKU Npuopumemos passu-
mus ome4ecmeeHHbIX 6poHeMpaHcnopmepos U opy2ux MawuH no-
006H020 K1acca.

Kniouesbie c106a: HanpasneHUsA passumus, 3KCNepMHsIlU onpoc,
Memoo0 NapHo20 cpasHeHuUs, 6oegbie GPOHUPOBAHHbIE MAWIUHbI, 6pO-
HempaHcnopmeép.

IMocranoBka npoodeMu.

Benennst AHTHTEPOPHCTHYHOI orepariii Ha Teputopii Jlo-
HenpKoi Ta Jlyrancekoi obmacteit Ta Onepartii O0’eqHaHUX
Cunn mpu3Beno 0 HaOyTTsA 3HAYHOTO JOCBITY OCOOOBHUM
CKJIQJIOM, B TOMY YHCJi CTOCOBHO 3aCTOCYBaHHS OOHOBHX
opouroBanux MamuH (BBM). OnauM 3 e(heKTUBHUX IHCTPY-
MEHTIB, II0 J03BOJISIE MPOBECTH aHAII3 TaKOro JOCBIAY Ta
BU3HAYUTHU Bary OOpaHHX MOKAa3HUKIB, € METOJM OIHTYBaH-
HS, SIKi TPYHTYIOTBCSI Ha TIOTIAPHOMY MTOPIBHSHHI MTOKa3HUKIB.
IcHye Oararo MeTomiB 0OPOOKH PE3YNIBTATIB ONMUTYBAHHS Ta
BU3HAUCHHsI BaroBHX IOKA3HUKIB XapaKTEPUCTHUK 3PasKiB.
OnHaxk, K IPaBUJI0, HEMA€E YITKAX PEKOMEHIALIIH 110 BHOOPY
SIKOTOCh METOY, OCKIJIbKH HE ICHYE YiTKHX KPUTEpIiB 1X 3a-
CTOCYBaHHS YH BiZIMOBH BiJ BUKOpUCTaHHs [1].

®dopmyBanHs BUMOT 10 BBM Ha choroHiIHii 1eHb € 011-
HUM 13 MPIOPUTETHHX 3aBJaHb HAYKOBUX YCTAHOB 30POHHHUX
Cun Ykpaian. Pa3oM 3 THM, ypaxyBaHHS TOCBIiy, HAOyTOro
0COOOBHM CKJIAJIOM IIPH BUKOHAHHI OOMOBHX 3aBIaHb, OIXHO-
3HAYHO MA€ CKJIAJaTH OCHOBY TaKHMX BUMOT 3 METOIO 3a0e3-
MIEYCHHS 3pOCTaHHs €(PeKTUBHOCTI 3acTocyBaHHs BEM.

AHaJIi3 0CTaHHIX J0CTiTKeHb i myOaikauiii.

Ha cporomuimHiii AeHb MPOBEACHI MTOCIIHKEHHS CTO-
CYIOTHCSI B OCHOBHOMY YpaKE€HHSI 0COOOBOTO CcKiany [2-6]
Ta OIIHKKM xXapakTepy ypaxkenb BBM [7; 8] it obrpyHTy-
BaHHS MPIOPUTETIB PO3BHUTKY 3pa3kiB OBT, 1m0 6a3yroThcst
Ha MaTeMaTHYHHX METOJaX, OJHAK HE BPaXOBYIOTb TYMKH
excrepTiB [9-11]. Y BimkpuTOMYy HOCTYII 3yCTPI4arOThHCS
TIIBKH OKpEMi 1HTEPB’I0 YYaCHHKIB OOMOBHX Iiif, OmHaK
y3aranbHeHHs (dopMmarizallis) Ta 0OpoOKM TakMX IJaHHX
BiaCyTHi. Bce 11e 1 00yMOBITIOE aKTyallbHICTh ITPOBEACHHSI
JIOCITI JUKEHHSI.

MeTo10 cTaTTIi € OLlIHKA BATOMOCTI ITIOKa3HUKIB 00I10BOL
OpOHBOBAHOI MAaIMHK (HA MPHUKIaAl OpoHETpaHCIOpTepa
(bTP)), 3a 1aHWMMH ONMUTYBaHHS 3 BUKOPUCTAHHSM METOIY
MIOTIAPHOTO TOPIBHSHHSA, 1110 MOXKe OyTH OCHOBOIO JIJISI OITiH-
KM IIPIOPUTETIB PO3BUTKY BiTuu3HsIHUX BTP.

Buxksian ocHOBHOTo MaTepiaJy.

OnuTyBaHHS YMOBHO PO3/IiJICHO HA JIBA €TaIlH.

Ha nepriomy eTari excrepraM 3amporiOHOBaHO HaOip
MUTAHb 13 BapiaHTaMH BIAIOBICH CTOCOBHO 3arajibHUX Xa-
pakrepuctuk BTP. Bchoro mpoBenerno onuryBaHHs 88 Bil-
cekoBOCITY ) K00BIIB 3CY (ekcreprtiB). [IuTanHs, 110 CTaBH-
JIKCh Ta Pe3yNbTaTH OMUTYBaHHS PUBEICHHI Ha puc. 1.

[epen npoBeieHHSM OIMTUTYBaHHS B €KCIIEPTIB YTOUHIO-
BaJIMCs TaKi JaHi: ocaaa, TePMiH repeOyBaHHS Ha IOcai,
HasBHICTH 000BOTO MOCBiAYy (1€, KOJH, Ta B IKHX YMOBax
BiH OTPHMAaHHii), BiK, BUCIyra poKiB Ta iH. Taki BiamoBimi
HaJIaBaJNCh 3a X 3roJ0l0.

IIpencraieHi Ha puc.] gaHi CTOCYIOThCS 3arajbHHUX Xa-
pakrepuctuk bTP. Ha aesiki muTaHHs ekcriepTaMu He Haua-
HI BIAMOBIiI, TOMy cyMa BKJIaJiB Bianosigen menmie 100%
10 BIJHOIIEHHIO 10 3arajibHOI KUIBKOCTI ONUTAHUX.

3 oTpuMaHMX BiAmoBiged (puc.l) MOXKHA CYIUTH TPO
CTaBJICHHS €KCIIEPTIB 10 3arajbHOTO TEXHIYHOTO BHUIVISILY
BTP. Ha Bci nutansst, mo Majiu a8a (IHKOJIKM TPH) BapiaHTa
BIZIIOBI/Ti, OTPMMAHO IEPEBAXKAIOYl KIJIBKOCTI BIIOBIACH,
110 XapaKTEePU3YIOTh OIHY CTOPOHY 00’ e€kTa. Bubip nurans
00paHHUii aBTOpaMH Ha OCHOBI BJIACHOTO JOCBITY, SIK TAKUX,
0 YaCTO BUHHMKAIOTh HA HAyKOBHX-KOH(EPEHLIsAX Ta MpH
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% Bif, 3araNbHOI KiNbKOCTi ONUTaHNX
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| I : : : I ; : |
[Hocsip 6oitosoro 3actocysanHa BEM
[ R
BTP un BMM, wo 6inbue niaxoauts ana 3CY ? BMIT
[

Y1 fouinbHE BCTAHOBNEHHA AO/ATKOBMX ENEMEHTIB 3axucTy?
Yac BCTaHOBNEHHA A0AATKOBOTO 3aXUCTY (2-3 UneHu ekinaxy).

Y1 noTpibHi BiAHWLI?

Yu mae 6ytv BTP nnasaoumm?

Y noTpiGHe BCTAHOBNEHHA 3aXUCHUX MPOTUKYMYNATUBHUX EKpaHiB

Y1 noTpibHUI KOHAULOHepP?

Yu noTpibHe BCcTaHOBAGHHA cucTeMU PXB 3axmcTy?

Yu noTpibeH WBMAKMI pyx Ha 3aAHii nepepadi (4o 30 km/roa)?

Yu notpibHa Kopmosa anapenb?

FAKUIA TUN ABUTYHA Kpale nigxoauTb ana BTP?

036poeHHA: rapmaTa (30 Mm) uu kynemer (12,7 -14,5 mm) ?
036poeHHA: KynemeT 12,7 mm uu 14,5mMm?

Yu noTpi6HwMit MTKP Ha BTP?

AKWo Tak, To Akum Mmae Bytv MTKP?

fkuit 3axmcT BTP Binbl AouinbHIWKWA, Big Kyni B-32 12,7 un 14,5 mm?
Yu notpibHa nebinka Ha BTP?

Ha Bawy AymKy, AkUiA TMN 60i10BUX MalLWH Kpalle nigiiiae ana 3CY?
Ha Bawy aymKy, Aika mae 6yTv Kopobka nepegau?

Yu noTpi6He BCTAHOBAEHHA AONOMIMKHOI reHEpPaTOPHOI YCTaHOBKU?

I I S _
gﬁ 11-12rog,
I I

Hi

Hi
Hi
Hi
EUTe 1)

Kynemer|

14,5 mm

ABTOMaETN4HA

Hi

Puc.1. Po3moin oTpuMaHuX BIAMOBIAEH HAa IMTAHHS, 100 3arajibHUX XapakTepucTtuk BTP

CKJIaJaHHI TaKTUKO-TEXHIYHUX 3aBJaHb. 3BICHO BiH MOXE
3HAYHO JOMOBHIOBATHUCH 1 3MIHIOBATHC.

Ha apyromy erari, /i OLIHKK BaroMOCTI MOKa3HHUKIB
BTP 3anponoHoBane ix monapHe mopiBHAHHS. 10 meperniky
BKJIIOUEHO JBAHAALATH MUTaHb (Tadmuis 1).

Metomuka 00poOKu maHuWx ommcaHa B poboti [1]. Ha
OCHOBI I1i€] METOJMKH IPOBEJCHO aHAJI3 JaHUX 3a TAKUMH
OCHOBHHMMH BHpazamu [1]:

MaTpulsl MOKa3HUKIB OJJHOTO eKCIepTa:
ne x,, X, — Koe(illieHTH MaTpPUILi, 1[0 BUPAKAIOTH CTYIIiHb
BIZIHOCHOT IlepeBary OIHOTO 3 OKa3HUKIB Mepe/l IHIINMHY;

Loxp e Xy,
x 1 e X
AA = 21 2m
T | M
X, X, e 1

BJIACHHWH BEKTOp BB MaTpuIli BITHOCHOT BAXKIUBOCTI A4
(1), mo BHYHCICHUH IS MAaKCHUMAJIBHOTO BIACHOTO YHCIA
Matpuili A4, B 3aralbHOMY BHUIAJIKy Ma€ TaKUH BUTIIS:

ne b,...b, —xoedinienTn BIacHOrO BEKTOpa BB, 10 BUpaa-
I0Th BaroMiCTh ITOKa3HHUKIB.

Sk BrazyeTbes B [1;12], ereMeHTH HOPMOBAHOTO BEKTO-
pa (2) OymyTh BupaXkaTH JiicHy Bary (BaXXJIHMBiCTh) BUOpa-
HUX JUIS TIOPIBHSHHS TIOKa3HUKIB OAWH BiTHOCHO OJTHOTO.

Tabmuus 1

Iluranns qis TIOIIapHOTO HOpiBHSIHHSI OIIMTAaHUMHA

PEaKTUBHUX NMPOTUTaHKOBUX rpaHat (PIIY)

Turanus CkopoueHHi 3ammc

1. | Bamicrnunmii 3axucT B 6poHEOIHNX Kynb Kamiopy 1o 7,62 MM (Tumy | 3aXHCT BiX Kyib 7,62 MM
b-32)

2. | Bamictiunmii 3axucT Bix OpoHEOIHHNX Kynb Kamiopy no 12,7 MM (Tumy | 3axwmct Bim Kyms 12,7 MM
b-32)

3. | 3axuct Big mportutankoBux MiH (IITM) (tumy TM) ta camopoOuux | 3axuct Bix IITM Ta CBII
BuOyxoBux npuctpois (CBII)

4. | 3axucTt BiA TIpaHaT pPYYHHX NPOTHTAHKOBHX TrpaHatoMmeTiB Ta | 3axucrt Bix PIII

3aHIM XO/IOM)

5. | JlunamiuHi XapaKkTepUCTHKH (IIBHAKICTH PO3TOHY, TalbMyBaHHS, PyX

JluHaMidHi XapaKTepUCTHKH

Tpanmei (mupuHoIo 50-80 cM)

6. | Ilomonanus nepemkox: crinka 0,4 M, kpen/migiiom 30°, momonaHHS

IpoxinHicTh

IMoponaunst 6poay 1,4 M 6e3 miArOTOBKH

Tlononaunus 6poxy

IInaBanus

7
8. | IlmaBaHHA 3 MirOTOBKOO
9. | KinskicTs fecanTy (moBHe BigineHHs) 12 goi.

Jecant (12 BinnineHHs 4oI1.)

10.| Kinbkicts gecanty (HEmoBHE BiIiieHHs) 8 4ot

Jecanr (Bigainenss 8 4oi.)

11.| O30poenns Bix 30 MM i BHIIE

O30poenns Big 30 MM

12.| O36poenns mo 12,7 MM (BKIIOYHO)

O306poerns 10 12,7 MM (BKIIOYHO)
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1 [3axucr Big Kyab 7,62 mm
2 |3axmct Big Kyab 12,7 mm
3 |3axmcr sig NTM 1a CBN

4 |3axmer sig PAT

5 |AMHamivHi xapaKTeprcTHKKN

6 |MpoxigHicre

7 |Nogonanna 6pogy

8 [MnasaHHA

9 |Aecanr [BinainenHa 12von.)

10 |Aecanr [BinainenHn 8 uon.)

11 |Os6poenHs Big 30 mm

12 |Os6poenHn po 12,7 mm (BracuHO)

3axuer Big kyne 7,62 mam

3axuer Big Kyne 12,7 mm

3axuer eig NTM Ta CBN

3axwucr eig PAM

AvHaMi4HI XapaKTepUCTUKH

MpoxigHicts

Moponanua Bpogy

MnaeaHua

Decanr (eiggineqns 12 von.)

Decanrt (sipainenHs 8 uon.)

Oz6poeHHs Big 30 mm

Oz6poenHsa go 12,7 mm (ExalouHo)

Bazoei koeghiyienmu

Puc.2. Marpuist napHux nopiBHSHb

[Ipoiiec MOMApHOTO OMUTYBAaHHS PO30OWUTHI Ha Taki
YMOBHI CKJIQJIOBI:

MoTnapHe MOPiBHSAHHS KCIePTaMH 3alPOIIOHOBAHUX T10-
Ka3HHKIB;

(hopMyBaHHs MAaTPUI MAPHUX MOPIBHIHB, PO3PAXYHOK
3HAYCHHS BaroBUX KOE(IIli€HTIB, OTPUMAHUX IS OTHOTO
ekcrepta (puc.2);

BU3HAYCHHS CEPEHBOTO 3HAYCHHS BaroBHX KoeQilieH-
TiB 3a TPYILY;

BU3HAYCHHS CEPEHBOTO 3HAYCHHS BaroBHX KoeQilieH-
TiB 3a JaHUMH BCiX €KCIIEPTIB.

[Ticns mepIioro eramny OMUTYBaHHS 3a 3aralbHUMU -
TaHHAMH C()OPMOBAHO YOTHPH TPYIH SKCIIEPTiB (TaOMUIIL

2). ®opMyBaHHS TPyH 3MIHCHEHO 3a MPHHAJCKHICTIO eKC-
TIepTa 10 OcaIH, TaK SIK caMe HasBHICTb JOCBiTy BUKOHAH-
Hs1 000B’SI3KIB Ha il TOCa/Ii MOXKE BIDTMBATH Ha TYMKY €KC-
TepTiB moAo xapakTepuctuk bTP, ski moTpiOHO po3BUBATH.
Kopotka xapakrepucTrka cKiaay rpynu eKCIepTiB HaBee-
Ha B Tabmuii 2. BiqnoBini excrepriB, sAKi HE BBIHILIIN 10
OyIb-sKOi 3 TPYI, BpaxOBaHi IPY BU3HAYCHHI CepeHiX 3HA-
YEeHP BArOBHX KOCQIIIEHTIB AJIS YCIX EKCIEPTiB.

[Ipn mpoBeneHHI ONMUTYBAaHHS, EKCIIEpPTaM{ IOmHap-
HO TIOpIBHIOBAJIMCH 3alpONOHOBaHI mokasHukd BTP 3a
JIeB’ITHOANBHOIO IIIKANO0. XapaKTepUCTHKa BiXHOCHOI
Ba)XJIMBOCTI OTHOTO NTOKA3HUKA MOPIBHAHO 3 IHIIMMHU HaBe-
eHa B TabmuI 3.

Tabmuus 2
I'pynu excniepTiB copMOBaHi IIPH ONUTYBAHHI.
Ne rpymu KopoTka xapakTepHcTUKa CKIaay IPyIH KiIbKiCTh eKCIepTiB B IpyIi
1 OpraHu ynpasiiHHs, HAyKOBLli, BUKJIagayi 12
Komanaupu Opuraj, 3acTylHHKM  KOMaHAUpiB Opurap,
5 HaYaJIbHHUKH CIyxO0 Opuran (MOJKIB), cIyxadi OIepaTHBHO- 12
crapaTterivioro  (akyipTeTy  IHCTHUTYTy  Iep>KaBHOIO
BilicbkoBoro ynpasiinag HYOV im. I. YepHAX0BCHKOTO
3 Komanaupu  OatanbHOHIB,  3aCTYyITHUKH  KOMaHIMPiB 12
OatayibiloHIB, KOMaHUPH POT
4 Komanaupu por (3 TepMiHOM mepeOyBaHHS Ha MOCaii 12
MeHIIe 1,5 poky), KOMaHIUPH B3BOJIB, CEpKaHTHU, CONIATU

Tab6smurist 3

BusHaueHHs CTyIEHs IIepeBaru NoKa3HUKiB

CryniHb BiTHOCHOT Busnauenns CyTb nepeBaru

Ba)XJIMBOCTI (Oam)
1 PiBHa BakJIMBiCTh PiBHUI1 BHECOK JIBOX IOKA3HUKIB
3 IomipHa nepesara Hegeinuka nepeBara 0JJHOrO OKa3HHKA [1EPe/]] IHIIUM
5 CyrTeBa abo BelliKa repeBara Benuka nepeBara 0JHOrO MOKa3HHUKA MEpPe]] iHIIUM
7 3HayHa repeBara OJMH MOKa3HUK Ma€ HACTIIBKK JOMiHYIOUHI BHECOK,

IO iHIII CTAIOTh MAaJIO3HAYMMUMHU
9 Jlyxe BenvKa nepesara O1H MOKa3HUK MA€ HACTIIBKH BEJIUKHIA BHECOK, 110
IHIII CTAIOTh MAJIIO3HAYUMHUMHE

IMpumitka: CTyneHi BiTHOCHOI BaxJIMBOCTI 2,4,6,8 MaroTh IIPOMiXKHE IIOJI0KEHHSI MDK JBOMA CyCiHIMH PIIICHHSIMH

1 IPUIIMAIOThCS. B KOMIIPOMICHUX BHIIA/IKaX.
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BpoHeTaHkOBa TexHika

OOrpyHTyBaHHs BUOOpY came Takoi BepOaJIbHOT IIKaIn
omucano B po6oti [12]. [TapHe MOpiBHAHHS TOKa3HUKIB BH-
KOHAHO 33 YMOBH, 110 KOJIH BRXJIMBICTh OJJHOTO MOKA3HHUKA
MOPIBHSHO 3 IHIIUM JOpiBHIOE £k (nek =1,...,9), TO Baxk-
JIMBICTH 1HIIOTO MOKa3HHWKA MOPIBHSHO 3 1HIINM JOPIBHIOE
1/k.

AJTOPUTM ONMTYBaHHS EKCIIEPTIB HAaBEJCHUH Ha pHC. 3.
JeranbHo npolec Takoro ajJropuTMy OITMCAHUH B poOoTax
[1;13].

OTpuMaHHI 3HAYCHHS BaroBUX KOe(Iili€HTIB I KOX-
HOI rpynu HaBeleHHI Ha puc. 4-7. 1i 3HaYeHHs € cepenHiM
3HAYEHHSIM BaroBuUX KoeQilieHTiB KOXKHOTO EKCIIepTa.

Kpim Toro 101aTKOBO OIIIHEHO CepelHE 3HAYESHHsI Baro-
BUX Koe(illieHTIB YOTUPHOX rpyI (puc. 8) Ta cepeqHe 3Ha-
YeHHS BaroBux KoegilieHTiB s ycix 88 ekcnepris.

BucHoBku.

1. OrpumaHHI JaHi ONHWTYBaHHS, IO IIOKa3ylOTh
3arajibHe BIJHOIIEHHS €KCIEPTiB JI0 NEBHOTO TEXHIYHOTO
BUILILy ~ OpoHETpaHCIOpTepa.  3arajbHa  KUIBKICTh
eKCIepTiB ckiiana 88 "omnoBik, 78,4 % 3 IKUX MarOTh TOCBI
BUKOHaHHS OOMOBMX 3aBJaHb. binbllla 4acTHHA €KCIEpTiB
BBaxkae, mo it 3C VYkpaiHu Kpaile HiIxoauTh OoiioBa
OpoHbOBaHa MamvHa mixotu (69,3 % onuranux). JJoruuaHo
TaKUi BUCHOBOK MOXKHa 3pOOMTH ¥ 3 JaHWX, OTPHMaHUX
IpY TIONAapHOMY TOPIBHHSHHI IOKa3HUKIB (puc.9), 3a

SIKMH €KCIIEpTaMH1 Ha/Ia€ThCs IiepeBara 030pOEHHIO 3pa3Ka
3 kamibpom 30 mm i Bume. BTP 3 Takum 030poeHHIM
3[aTHUH 710 BUKOHAHHS O1JBLIOTO Kojla BOTHEBUX 3aB/IaHb,
Ta MO CBOiH CyTi Moke OyTH Kiacu(ikoBaHui sIK OoiioBa
MaIllMHA MiXOTH.

KpiMm TOro, OUTBINICTH EKCIEPTIB BBAXKAE NOIUILHUM
BCTAHOBJICHHS JIOJATKOBHX €JIEMEHTIB 3aXWUCTy TIepen
BUKOHaHH;IM OoioBoro 3apnaHHs (89,8 % omnuTaHux),
HEOOXiHICTh TiepenbaycHHs OIMHHWIL B KOPIyCi 3pa3ka
(75,0 %), HeoOXimHICTh 3a0e3meueHHs miaBaHHs (89,8 %),
JOLTBHICTh BCTAHOBJIEHHSI 3aXUCHUX IIPOTHKYMYJISITUBHUX
ekpaniB (68,2 % omutanux «3a», 21,6 % «3aJiexKHO Bij
3aBlaHHA»), HEOOXIJAHICTh BCTAHOBJIEHHS KOHIUIIOHEpa
(80,7 %) ta cucremu PXb 3axucry (80,7 %), HeoOXiniHCTH
pyxy Ha 3agHid mepemaui no 30 km/ron (72,7 %),
HEeOoOXiIHICTh KOPMOBOI anaperti (89,8 %), 95,5 % onutanux
HaJae TepeBary IU3eJbHOMY JBUTYHY Ta HEOOXiJHOCTI
BcraHoBieHHs 30 MM rapmaru (92,0 %), yHiBEpCcaIbHOTO
poTUTaHKOBOro Komiutekcy (90,9 %) Ta IHIIMX MEHII
BOXJIMBUX XapaKTEPUCTHK, IOTpeda B SIKMX BUKIHKAE
Juckycii npu ¢popmyBaHHi Bumor 10 BTP.

2. OTpuMaHHI 3HAYEHHS BaroBUX Koe(illi€HTIB JyIs
YOTHPBOX IPYI, iX CepeiHiX 3Ha4eHb 32 YOTHUPH I'PyNu Ta
cepe/iHiX 3HAYEeHb BCiX ONMUTAHUX EKCIIEPTIB BKa3yIOTh, 1110
1o mpioputeTHocTi nokasHukiB BTP Ha mepmomy wmicui
3HAXO/SAThCA ITOKa3HUKU 030pPOEHHS, a MOTIM 3aXHIIEHICTh

ITogaTox
OIHUTYBaHHSA

N
v I I 3
OmuryBarss | | OnuTyBasES | | OnUTyBaHHS OnutyBaHHS
excrepTa 1 ekcnepta 2 | | excrepTa 3 eKCIIepTa n
1 e 1

TI0BiTOMIEHHS pe3yIbTaTiB
OUMTYBAHHS KOOPUUMHATOPY

i

DopMyBaHHA y3araabHEHOTO Pe3yIbTaTy
Ha OCHOBI OIIHTYBAaHHS

Hi

IToBigoMIeHHS
pe3ynbpTaTiB
CKCIIEpTaMm

Yu BUTTISOAE
TIPOTHO3
JIOCTOBIpHO?

DopMyBaHHS KiHIIEBOIO
BapiaHTy IPOTHO3Y

3aBepIIeHHs ONUTYBaHHSA

Puc.3. Anroput™ npoBe/IeHHs ONIUTYBAHHS EKCIIEPTIB

16%

14%

12%

Baroswii koediLieHT

Puc.4. 3HaueHHs BaroBux Koe(illieHTIB OTPUMAHHI MiCIIsI ONUTYBAHHS €KCIEPTIiB HepHIoi TPyIH
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Puc.5. 3HaueHHs BaroBux Koe(ili€HTIB OTPHMAaHHI IICJIs OMUTYBAHHS €KCIEPTIB APYyroi Ipymu

Mpyna 3

12%

Barosuii koedilieHT

Puc.6. 3HaueHHS BaroBux Koe(ilicHTiB OTpHMAaHHI IiCJIs OMUTYBAaHHS €KCIEPTIiB TPEThOI IpyH
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Puc.7. 3HayeHHs BaroBux Koe(illieHTiB OTPHUMaHHI MICJIS ONUTYBAaHHS €KCIIEPTIiB YETBEPTOI TPyMH

BTP (3a crymeHeM BiIHOCHOI BaXKJIMBOCTi: 3aXHCT Bif
I[ITM Ta CBII, 6anicTu4HMit 3aXUCT Bix OpOHEOIMHNX KyJIh
kamiopy mo 12,7 mm (tuiry b-32) ta 3axuct Big PIIT), micns
TOTO — IPOXiTHICTb.

JUis kKOKHOI TpynmH 3HaueHHS BaroBHX IIOKAa3HUKIB
3MiHIOIOTBCS, OTHAK JIJISI BCIX TPYII CIIOCTEPIraeThes IX cTana
teHaeHMisA. Kpim Toro, Taka TeHACHIIIS CIIOCTEpITaeThes i
IUTS CEPEAHBOTO 3HAUYSHHS OIIHOK YCiX eKcnepTis (puc.9).

LikaBuM € Te, MO OKpPIM Iepmoi TPyHmH EKCIEPTiB
MTOKa3HUK «030poeHH: Bix 30 MM» CTOITh Ha PiBHI W BHIIE
MOKA3HUKIB 3axuineHocTi. IIOSICHEHHSM IIbOTO MOXKE
OyTH ckian excreptiB rpynu | Ta 2 (opraHu yHpaBIiHHS,
HayKOBIIi, BUKJIaadi, KOMaHAUPH Opural, iX 3acTyIHHUKH,
HadaJbHUKH CITy’KO Opuraj (ITOJKiB), CayXadi OIlepaTHBHO-
cTapareriuHoro  (axkyapTeTy 1HCTHUTYTY  JepKaBHOTO
BilickkoBoro ympasiinHI HYOVY im. 1. YepHIX0BCHKOTO),
oo BiamaroTh mepesary 3axumeHocti BTP B toit wac, sk
eKCIIEPTH IHIIHX I'PyT BiAAI0Th IEPEBATY XapaKTEPHUCTHKAM

koedimieHTy «030poenHs Bix 30 MM» Ta Koe]imieHTIB, 110
XapakTepu3ytoTh 3axuiieHicte BTP mokasye, mo excriepTi
posmsmarote BTP 3 TexHIYHMMH XapaKTepUCTHKAMHU
OMIKYNMH 10 OOMOBOT MAIIMHU MTIXOTH.

3. 3a pe3ynpraTaMy MPOBEACHHOTO ONMUTYBAaHHSI MO)KHA
3pOOUTH Taki pEKOMEHIAIlil, IO CTOCYIOThCS SKOCTi
MIPOBEICHHS CaMOTO OIUTYBaHHS:

3a00poHa HaJaHHA TOSCHEHHS
TEMAaTHIll TIPUCBSTUEHI TOCIiHKEHHS;

HasBHICTH Cy0’€KTHBHOI OIIHKM €KCHepTiB (Ha OCHOBI
iX JOCBiAy Ta KOHKPETHHX OOCTaBMH BHKOHAHHS OOMOBHX
3aBIaHp) MOTpedye PO3MOAiNy iX Ha TPyHH HE TUIBKH 3a
mocamom, a ¥ 3a IHIIMMH XapakTepUCTUKAMH (TepMiH
BHKOHAHHS 3aB/IaHb, MiCIle, BUJ OOHOBUX il Ta iH.);

YiTKE TIOSICHEHHS CKCIepTaM 3HA4YEeHHS KOXHOTO
MOKa3HUKA Ta 3HAYEHHS CTYICHA BiXHOCHOI BaXIIMBOCTI
(bay), sKUit HATAETHCS EKCIIEPTOM;

HEOOXiIHICTh BpaxyBaHHs BiIIIOBiZeH eKCIIEPTiB, IO HE

eKciepTaM, SKii

030pO€HHS, IO MOXHA YAaCTKOBO TPAaKTyBaTH SK 3alpPOINOHOBAHI y MEPETiKy ITUTaHb;
e(eKTHBHICTh BUKOHAHHSI BOTHEBHMX 3aBOaHb. Bara
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CepeaHi 3HaYeHHs 33 YOTUPY rpynu
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Puc.8. CepenHi 3HaUCHHS BaroBUX KoedilliecHTIB OTPHMAaHHI 32 YOTUPH TPYIH
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Puc.9. Cepenni 3HaueHHs BaroBUx Koe(illieHTiB OTPUMaHHI ITiCIst ONMUTYBaHHA 88 eKcnepTiB

HEOOXiZIHO TPOBOJUTH OLIHKY €KCHEepPTiB Ta He pen. E. K. I'ymanenko, U. M. Camoxuna. — M.: I'D0-
BPaxOBYBaTH BifIMOBIJIi EKCIIEPTIB MPH 1X HEMOCIIIOBHOCTI TAP-Menmua, 2011. — 672 c.
y BHCJIOBIIOBAHHSIX MPH MPOBE/ICHHI MapHOro nopiBusHHA, 5. Kputepii TpaBMyBaHHSI OpraHizMmy JIIOIMHU TPH yaap-
110 MOYKE CBIJUUTH TIPO IX HEAOCTATHIO KOMIIETEHTHICTb. HOMy Ta BHOyxoBomy HaBaHTaxeHHsix / C.II. bicuk,
TakuM 4YMHOM, OTpPUMaHHI 3HAYEHHS  BaroMoCTi JI.C. [aBunoschkuii, B.P. Cxabunpkuit // Cucremu
noka3uukiB bTP 3a naHumu onuTyBaHHS 3 BUKOPHCTaHHIM 030poeHHs 1 BilicbkoBa TexHika — 2015. — Ne4(29). —
METO/Ly MOIAPHOTO MOPIBHIHHS MOXKYTh CITyTYBAaTH OCHOBOIO C. 153-159.
JUTSL OLIIHKH TIPIOPHUTETIB PO3BUTKY BiTuM3HAHUX BTP. 6. AmHamiz MexaHOreHe3y TpaBMyBaHHS eKimaxy O0oii-

CIINCOK MTIOCUJIAHb

Merto/ aHaII3a HepapXuii: HEKOTOPbIE aCTIEKThI PAKTH-
yeckoro npumeHenus: MoHorpadus / A.®. [Tonerensko,
K.b. Kpyxosckuit-Cunesud, O. I1. Kopocrenés. — K. :
Bun. ITHUU BBT BC Ykpaunsr, 2011. — 152 c.
Meronrka BH3HAYEHHS 3QJIEKHOCTI MaKCHMAaIbHOTO
piBHsl eeKkTHBHOCTI OpoHEXMIIeTa Bif Horo ruiori /
C.B. XKypagcbkuii // O30po€eHHs Ta BIHCHKOBA TEXHIKa. —
2018. — Ne2(18). — C. 32-37.

CrpykTypa 6€3B0O3BpPaTHBIX MOTEPh B COBPEMEHHBIX BO-
opyKeHHbIX koH(pukTax / M.A. Bennuxo, B.A. I0auH,
E.K. KpachukoB // BoeHHO-MEIUIIMHCKUIA KypHAIL. —
1997. —Ne 1. — C. 64-68.

BoeHnHo-noneBas Xxupyprust J0KalabHbIX BOWH U BOOPY-
JKEHHBIX KOH(JIMKTOB : PYKOBOJCTBO JUIsl Bpauei / mojn

OBHUX OpOHBOBaHHMX MAIMH NPH MiJPUBI HA MIHHO-
BuOyxoBux npuctposix / C.IN. bicuk, JI.C. /laBunoBch-
Kkuit // BilicbkoBo-TexHIuHuMit 30ipHUK. —2015. — Ne 13. —
C. 34-40.

Bu3zHaueHHs HanpsIMiB ITiABUICHHS 3aXMIIEHOCTI 00¥i-
OBHX OPOHBOBAaHMX MAllIMH Ha OCHOBI aHaIi3y 00HOBUX
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technologies to the list of critical ones, the lack of clarifying documents — technology passports, a vague
system of responsibility, and most importantly — the lack of clear terminology and a common understanding
of criticality.

The analysis showed that those technologies that are declared as critical are actually more similar to
perspective technologies. At the same time, the critical situation in existing military equipment of Ukraine is
not displayed.

The article provides a comparative analysis of the structuring of critical technologies in different countries:
Ukraine, USA, Russia, France, Germany. On the basis of foreign practice and relying on domestic specifics, the
main vector of attention is focused on a new structure of Ukraine’s critical technologies, has been proposed.
The new structure includes three groups of technologies: existing, new and perspective. Such a view makes it
possible to focus not only on promising models of weapons (as it was before), but also on the critical problems
of the existing ones and those that are under development.

A new definition of the term “critical technologies” has been proposed, which makes it possible to unify
understanding for all subjects of the defense-industrial complex.

In addition, the article shows a new view on the system of responsibility for the development of critical
technologies, which is now scattered among many government departments.

The results of this work, outlined in this article, initiated the process of creating a methodology for forming
a list of critical technologies in Ukraine.

Keywords: defense industry complex, critical technologies, key technologies.
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THE EVALUATION OF WEIGHTING FACTORS OF ARMORED PERSONNEL CARRIERS
CHARACTERISTICS ACCORDING TO THE QUESTIONNAIRE WITH USAGE OF METHOD
OF PAIRED COMPARISONS

The article deals with results of evaluation of directions of armored personnel carriers characteristics
improvement according to the questionnaire with usage of method of paired comparisons. 88 persons
participated in the questionnaire. Twelve questions, which characterize main determinants of an armored
carrier such as: protection, mobility, fi re power, were chosen for paired comparisons. An additional point is that
experts were proposed to answer on questions concerning general characteristics of an armored personnel
carrier.

The obtained results of evaluation of weighting factors of armored personnel carriers characteristics show
that the highest value for experts have characteristics of armament, then security (mine protection, protection
against light anti-tank grenade launcher and protection against B-32 bullets of 12,7mm calibre) and mobility.
Each group has various weighting coefficients, but constant tendency is peculiar for both groups. However,
such tendency is common for average meaning of weighting coefficients of all experts.

«Armament from 30mmby is on the same level or higher than characteristics of protection with exception of
first group of experts. The obtained meaning of characteristics <KArmament from 30mm» and characteristics,
which describes protection of the armored personnel carrier shows, that experts considers armored carriers
with characteristics common for armored fighting vehicle (AFV).
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The obtained results of evaluation of weighting factors of an armored personnel carrier characteristics in
accordance with questionnaire data with usage of method of paired comparisons can be used for evaluation
of development priorities of armored personnel carriers and other similar ones.

Key words: directions for the development, questionnaire of experts, method of paired comparisons,
armored fighting vehicle, armored personnel carrier.
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METHODOLOGICAL BASES OF ASSESSMENT OF REPAIRABILITY
MILITARY AUTOMOBILE TECHNOLOGY

In the article the method of estimation of quantitative and qualitative indices of repairability of samples
of military automobile equipment, their conformity with TTZ, is shown in what conditions of maintenance
is given a positive assessment. The main direction of the measures carried out in the field of reliability,
including maintenance, is to manage this property of machines at all stages of their creation and use; For
this purpose, the composition and quantitative values of maintenance parameters are established, systems
of measures aimed at ensuring the established requirements for the design, manufacture and operation of
machines are established. Solving these issues determines the reliability of machines, and involves widespread
use of mathematical methods to find optimal solutions. Quantitative estimates of maintenance parameters
are determined by the results of observations on products. The following requirements are imposed on
these observations: information must be obtained in the specified conditions of maintenance and repair of
organization, technology, logistics, qualifications of maintenance personnel, environmental conditions while
observing the operational documentation requirements during operation. To a large extent, these conditions
are met when conducting special tests for maintenance. The results of evaluation of operational (time)
indicators can provide the opportunity to develop organizational and technical measures to improve the
repairability of the design of the sample and regulatory documentation on the operation and repair of military
automotive equipment.

Key words: repairability; military automobile machinery (JSC); maintenance and repair (TO and R); test,
tactical and technical task (TTZ); method of statistical analysis, probability of repair, rate of recovery.
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