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'HauioHansHuii yriBepcuTeT 060pOHM Ykpain, Kuis
AKafiemif cyxonyTHIUX BilicbK iMeHi reTbmaHna MeTpa CaraiigauHoro, J/Ibsis

OBIPYHTYBAHHA BUBOPY METOANYHOI O Migxoay Ao rnPOrHO3YBAHHA
MOKA3HUKIB TEXHIYHOI AOBIrOBIYHOCTI 3PA3KIB O3bPOEHHH
SEHITHUX PAKETH/X BIMCbK

Ha OCHOBi MOPIBHANLHOTO aHanisy iCHYUYMX MEeTOZLIB NPOrHo3yBaHHSA MOKAa3HWKIB [OBroOBIYHOCTI 3paskis
030pOEHHA 3eHITHUX paKeTHUX BICbK CCHOPMYyNbOBaHI BUMOTM Ta HafaHi pekomeHgauii o Bubopy pobouoi
METOANKN, BUKOPUCTAHHA $KOI AacTb MOXKMBICTb OUIHATW piBeHb OGOErOTOBHOCTI 3EHITHUX pPakeTHUX
KOMMMEKCIB(CUCTEM) 3 ypaxyBaHHsAM TX peasbHOT TeXHIYHOT JOBroBiYHOCTI.

Knto4oBi cnoBa: TexHiYHa [OBroBiYHICTb, MPOrHO3YBaHHS, 3pa3ki 030POEHHS 3eHI THMX pake THUX BIlCbK.

BcTyn ekcnnyatauii 3PK, #ki BedyTb [0 HeBMNpaBLaHOi
nepeBMTpaTM 3acobiB, L0 HEe 3aBXAM [03BOSSE
BUPILLYBATN 3 HANEXHOK eqEeKTUBHICTIO 3aBAaHHs,
MocTaB/IeHi Nepes CUCTEMOKO eKcrtyaTauil.

Y ranysi BupileHHS 3aBAaHb OOrPYHTYBaHHSA
MOKa3HVKIB AOBrOBIYHOCTI CKMaAHNX TEXHIYHNX CUCTEM
(CTC) BuginsatoTbCs feKislbka MeTOAUYHMX MiAXOAiB.
UacTHa 3 HUX, fiKa OpiEeHTOBaHa, nepLl 3a BCe, Ha
BU3HAYEHHS TepMiHiB CNyXom CTC
3ara/lbHOrocrnojapcbkoro npu3HaYeHHs, 3acHOBaHa Ha
aHanisi 3MiHW eKOHOMIYHMX MOKa3HWKIB (nepLl 3a Bee -
EKOHOMIYHIA edeKTMBHOCTI BMPOGNEHOT NpOoAyKuil) i
[l03BONISIE 3 PI3HUM CTYMeHeM TOYHOCTI BMpiLLyBaTU
nocTaB/ieHy 3afayy aHaniTMyHuMm abo  rpagivuHum
cnocobom [1-3]. MeToanuHuii anapaT uUMX poGIT
CNpaBea/IMBO KOHLEHTPYE yBary Ha Tili BaXnuBili poni,
SKy BigirpaloTb B Cy4aCHMX YMOBax EKOHOMiYHi
MOKasHWKM B XuTTeBOMY UMk CTC. [poTe 3pasku
030pPOEHHA  He  Mpu3HadeHi AN OTPUMAHHS
€KOHOMIYHOIO eqpeKTy, L0 PO3YMIETLCS B 3BUYAAHOMY
CeHCi, TOMY BWKOPWUCTaHHS 3rajaHnX MeTOAWNK B
iCHyt0OHOMY BUMNSLI NPO6NEMaTUYHO. Y LibOMY 3B’A3KY
BMOIp METOAMYHMX MigXOA4iB [0 MPOrHO3yBaHHS
TEXHIYHOT JOBroBiYHOCTI 3pa3kiB 036POEHHS NoTpebye
NPUHLMMOBO iHLWMX cneLmgivHnX Nigxoais, 3MiCT AKUX
Ta Haibinblla NpuaaTHICTb ANS PileHHs npob6nemu
fosroeivyHocTi 3PK a6o 3PC po3rnsgatoThes B CTaTTI.

MeTolo CTaTTi € po3po6/eHHs peKoMeHaaL i
0A0 BMOGOPY METOAMKM OLIHKM PiBHA GOErOTOBHOCTI
3paskiB 3PK (3PC) 3 ypaxyBaHHSIM 1X peanbHOi
TEXHIYHOT JOBrOBIYHOCTI.

MocTaHoBKa npob6nemun. BignosigHo Ao 3micTy
[JepxaBHOi nporpamMu  po3suTKy 36poliHux Cwun
YKpaiHn Ha 2006-2011 poku OAHWUM i3 MPIOPUTETIB B
OCHalLEHHI 036POEHHAM Ta BIICbKOBOK TEXHIKOH
BM3HAUYEeHO MiATPYMaHHSA Yy GOEroToBOMY CTaHi TUX
CUCTEM O030POEHHA, fKi CKMafatoTb OCHOBY 00/ 0BOr0
noteHuiany 36poliHnx Cun, B TOMY 4MCAi 3paskiB
030pOEHHA  3eHITHMX paKkeTHUX BiliCbK [MOBITPAHMX
Cun. Mpn UBOMY OOHWUM 3 OCHOBHMX HarpsMKiB
peanisaLii 3a3Ha4eHOT MeTK € NMPOAOBXKEHHS Pecypcy Ta
MOJEpPHi3aLlis HasBHUX 3pas3KiB 3eHITHUX pPaKeTHUX
Kommnekcis (3PK) (3eHiTHMX pakeTHMX cuctem (3PC)).

TakuM YMHOM, BMHWKaE HEOOXifAHICTb i3 BCbOro
iCHYIOHOro 3eHITHOTO PaKeTHOro 036POEHHS BUAINUTK
Halibinbll eeKTMBHe 3a SKICTIO (DYHKLIOHYBaHHA Ta
MPUAHATA  pilUEHHA NpPO  AOUINMbHICTL  MOAa/bLUOT
eKcnayaTauil, 3 BMKOPUCTaHHSAM GaraToOpiBHEBOrO
KOHTPOMtO /iOr0 npaue3faTHOro cTaHy. TpygHoLi
MPOBEAEHHS  [OCTaTHbOT  KIJIbKOCTI  HaTypHUX
BUMNPOGYBaHb, 3a pesy/bTaTaMu  AKUX  MOX/MBO
OLiHATX [ICHWIA CTaH 3EHITHOrO 030POEHHA 3
Heo6XiZHOK ANs NPaKTULL LOCTOBIPHICTIO, NPUBENN [0
LUMPOKOr0 BUKOPUCTaHHS! PO3PaxyHKOBUX METOLIB.

AHaniz fgocnipkeHb i nybnikauin. [Oocsig
MPOBEAEHNX Y LbOMY HanpsiMy AOCAigKeHb MOKas3ye,
Wwo  3abe3neumTy NigBULLEHHS MOX/IMBOCTEN
TEXHIYHOro fiarHocTyBaHHS icHytouUnx 3PK MOX/MBO
3a paxyHOK PO3p0o6KM HOBUX METOAIB NPOrHO3YBaHHS 1X
TEXHIYHOro cTtaHy. Cy4yacHi MeTOAM MPOrHO3YBaHHS
TEXHIYHOro CTaHy He BPaxOBYHTb GaraToBapiaHTHICTb

3aCTOCYBaHHS 3PK, Lo NpUBOANTH [0 OCHOBHUMIA MaTepian
HEOBI'PYHTOBAHMX MPUMYLLEHb, AKI 3HAYHO 3HIKYIOTH _ _ _
pe3yNbTaTit iX OLiHIOBAHHS. [l0 TOro X BUKOPUCTaHHS Y Tanysi  BUDIEHHA  33BAaHb  OLHKM

UMX METO4iB MOe CTBOpIOBaTM nepegymosu go  NPauesaatHoro  craHy  3PK - (3PC)  wwmpoko
NDWAHATTA  pillleHb MPO  [OUMbHICT> Momanbuioi  32CTOCOBYIOTHCA METOAW MPUCKOPEHUX BMMPOGYBaHb,
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[0 AKMX Hanexatb 04HO(aKTOPHI abo GaraTogakTopHi
BUMNPOOyBaHHA [4]. BunpobyBaHHA [atoTb 3HAYHWI
BUrpall B MOPIBHSAHHI 3 IHWMMW MeTOAaMM B u4aci,
MpoTe  3iCTaB/eHHS  OTPUMAHUX  pe3y/bTaTiB 3
pesynbTaTamy, WO LOCAraloTbCH B peaslbHUX YMOBaX,
BMK/MKaIOTb CEepino3Hi  TpyAHOLL 4epe3 CKNagHOCTI
BCTAHOB/IEHHS 3a/1eXKHOCTEN nepepaxyHKy. Kpim Toro
3aCTOCYBaHHA METOAIB MPUCKOPEHUX BUNPOOYBaHb Ans
3PK (3PC), sik CTC, B/Marae 3Ha4HMX EKOHOMiYHMX
BUTPAT i Y padi BUNagKiB NpakTUYHO HE3AIACHEHHO [5].
Tomy Ui MeToau 3Haxo4AaTb HainbinbLue
PO3NOBCIOMKEHHA AN OLIHKM CTaHy KOMMIEKTYHUNX
enemeHTiB 3PK (3PC), petaneii okpemmx 6MOKIB |
CKNaf0BUX OAVHNLb.

B ocHOBi MeTOAiB CTATUCTUYHUX BUNPOOYBaHb [6]
NeXWUTb  anapat  MaTeMaTW4yHOro  MOAENOBaHHA
mMoxmBmx npu ekcnayatauii 3PK (3PC) dhisnuHnx
npoueciB i 6araTokpaTHa peasisaLis X 3a 40NOMOrot
064YMCNIOBaNIbHMX 3aC06iB 3 MOAANbLLOK CTAaTUCTUYHOK
06pO6KOKD  OTpMMaHMX  pe3ynbTaTiB.  MO3UTUBHUM
MOMEHTOM € Te, WO JAaHi MeToAM He HaknajalTb
06MeXeHb Ha KifbKiCTb YMHHUKIB, L0 BPaxoBYHOTLCA,
BN/IMBalOTb Ha piBeHb npauesgatHocTi 3PK (3PC),
MPUAHATHI  SK  ANA  enemeHTiB  6a30BMX  MalUWH
(HaniBmpuyenis, npuyenis), TaKk i AN KOMMJEKCY B
Linomy, A03BONAOTb B KOPOTKI TEPMiHW BUKOHATK

MacoBi i  TPYAOMICTKI  po3paxyHkM. OCHOBHUM
He0/1iKOM MeTOAIB [aHOro Knacy € CKNafHiCTb OLiHKM
afeKBaTHOCTI  MaTeEMaTM4YHOI  Mofeni  peaibHOMY
npoecy.

3acToCyBaHHA EeKCMePUMEHTANbHO-CTATUCTUYHNX
MeTOLiB [ANf KOHTPO/MO npauesgaTHoro craHy 3PK
(3PC) € HaifbinbLL nowrpeHuM. daHi MeTogmn 6inbLIoH
MIpOHO, HIXX iHLWI, TPYHTYKOTbCA Ha npouecax, Lo
peanbHO BifbyBatoTLCA. M0YaTKOBOIO iH(opMaLieo Ans
3aCTOCYBAHHA LMX METOLIB CNyXaTb pe3ynbTatut
ekcnnyaTayii i BunpobysaHb 3PK (3PC). 3a gocBigom
eKcnnyaTauii  BCTaHOB/IEHI  MDKPEMOHTHI  pecypcu
3€HITHOr0 PaKeTHOro 036poeHHs MoBITPAHKMX Cun.

Ha nigcraBi goceigy ekcnnyartauii BCTaHOB/EHa
nepiofnyHictb nnaHosux pemoHTiB 3PK (3PC) [7].
CyTb  BMKOPUCTAHOTO MNpW  LbOMY METOAy, B
CMPOLLEHOMY  BUrMALi,  3BOAMTLCS A0  OLHKM
HanpawtoBaHHs Ha BigmoBy (T,) BUpoOGY B i-my i B (i-1)-
MY poKax ekcriyartauii:

To(i-1)
a

Ty = o >1,i=1,2,. 0, @

e o — KoedilieHT, WO XapakTepusye 3MeHLUEeHHS
HanpaLloBaHHA Ha BiAMOBY 3a pik ekcnayaTtauii.
3HMKEHHS T, MOXKe BigbyBaTWCS 40 3HAYEHHS

7oA T

oi Yy -1 (2)
y
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Je Yy — fonycTuMa BeNMUMHA 3HVDKEHHS HarnpaLtoBaHHS
Ha BigMOBY.

TepmiH  cnyxbu  BMpoBY A0  PEMOHTY
BU3HAYaETLCA i3 CNiBBIAHOLLIEHHS
n = L1y + 1. (3)

MepeBaramy MeTOfy € NPOCTOTa i 3PYYHICTb B
3acTocyBaHHi. OCHOBHMMK MOro Hejonikamu €: no-
nepLLe, irHOpyBaHHS TOrO, L0 CepeAHe HampaLtoBaHHS
Ha BiAMOBY € BWMaZKOBOI BE/IMYMHOLIO; MO-Apyre, He
BPaxOBYETbCA BMAMB Ha KoedilieHT d Pi3HUX
UMHHWKIB, 30KpeMa BWTpaTa 3anaciB pecypcis. B
pe3ynbTaTi rasy3b 3aCTOCyBaHHS METOAMKN 0OMEXEHa,
a [OCTOBIPHICTb OTPMMYBaHMX Pe3ynbTaTiB HEBUCOKA.

[na 3paskiB 036pPOEHHA, WO MalTb BifHOCHO
MPOCTY  KOHCTPYKUit0, BWUFOTOBAEHI Y  BEIMKMX
KiNbKOCTAX | 3HaXoAATbCA B eKchyatauii TpuBanuii
yac, OLiHKa NOKa3HWKIB JOBrOBIYHOCTI IPYHTYETLCA Ha
06pobLi  cTaTUCTUYHOT  iHdopmauii.  Mpuknagamu
BUKOPUCTaHHS eKcrnepyMeHTa/IbHO-CTaTUCTUUYHUX
METOAIB B aHOMY BMUMaAKY MOXYTb OyTW BCTAHOBJIEHI
Ha  OCHOBi  [JocBifly  ekcniyaTauii  pecypcHol
XapaKTepUCTMKN  AOBrOBIYHOCTI  aBTOMOOINMbHOT i
OGPOHETAHKOBOI TexHiKW. OTpuMaHi Ans Takux 3paskiB
OLiHKN PECYPCHMX XapaKTepUCTMK MatoTb BUCOKY
TOYHICTb Yy 3B'3KY 3  BIJHOCHOK  CTIliKiCTIO
KOHCTPYKTVBHOIO BWKOHaHHA | BefbMW MpeacTas-
HULbKUMMK 06CcAraMun NPakTUYHO 04HOPIAHMX BUBIPOK.

IcTOTHUM HeLoMiKOM eKcrnepuMeHTanbHO-
CTaTUCTUYHUX METOfAIB € HEeoOXiAHICTb MNpPOBeAeHHS
BMMNPO6YBaHb MPOTArOM TPWMBAZIOr0 NPOMIXKY 4acy i3
3a/lydaHHAM  gna  BUNPoBYyBaHb  BEMKOI  KifIbKOCTI
3paskiB. Y npoueci cepiliHOro BMpPOGHMLUTBA L&
3aBflaHHA BUPILYETLCA NPOBELEHHAM  NepiofUYHMX
BUMPOOYBaHb  (BE/IMKUX |  Ma/MX  KOHTPOJSIbHUX
BUNpoOyBaHb), 06pOOKOLD iH(hopMaLlii 3 BilicbK LWOA0
HafdiiHOCTiI 030pOEHHSA, 1Oro BUXi4 B KaniTaibHWIA
PEMOHT i CUCaHHS.

AKWO 3BEPHYTMCS [0 ChelialbHUX MeTofiB
KOHTpPOMO  npauesgatHoro ctaHy  3PK (3PC) [5],
peanisauis SIKUX T[PYHTYETbCS Ha OUiHUI 3MiHK

KOHKPETHMX KOHCTPYKTMBHUX MapameTpiB (BennuymHa
3HOCY YacTUH, L0 TPyTbCA, MOMT, NafiHHA Hanpyru i
TakK Aani), TO 3aCTOCYBaHHA AaHMX METOAIB AOLiNbHO,
MepLU 3a BCE, 41 KOHTPO/O Mpaue3faTHOCTI geTanei,
€IeMEHTIB | MOPIBHAHO MPOCTUX BMPOGIB. [leBHWIA
iHTepec ana kKnacugikauii 3PK (3PC) 3a cTaHOM
npaue3faTHoCTI ABNAIOTb 3aBAaHHS, BUPILLEHHA SKUX
MOX/IMBO MeTOoZaMu Teopil po3ni3HaBaHHA 06pasiB i
Teopii irop [2]. Bigomo, W0 BHECEHHS A0 Mpoueaypuv
po3ni3HaBaHHS OO'EKTVMBHOI yuyacTi AoCnifgHMKa B
3aBAaHHi NeBHMX (6aXKaHWMX) BUMOI [03BONSE LUBUAKO
3HaxoAMTW 6GaxaHwin pesynbTaT. [lpoTe  3HAYHUMMU
Hegonikamy  AaHMX METOAIB € BeNMKi  TePMiHM
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peanizauii i HeobXiAHICTb 3ay4YeHHs
BUCOKOKBai(hikoBaHWX (paxiBL,iB.
HeobxigHO Bif3HauuTW, WO ANA  BUPILLEHHS

3aBAjaHHA KOHTPO/IO Mpaue3faTHoro cTaHy 3paskie 3PK
(3PC) pouinbHe  3anyyYeHHS  OKPEMUX  MONOXEHb
CTaTUCTUYHWUX METOAIB, HanpuKnag, B YacTUHI 360py i
06p0o6KK iH(hopMaLlii.

XapaKTepHUM Hef0/iKOM PO3rAsSHYTUX METOAIB €
Te, WO B HUX HE MPUGINAETLCA HaNeXHO! yBaru
3a0€3MeYeHHI0  KOPEKTHOCTI MOPIBHAHHS,  fKa
npoBoAnTLEA B 06nacTi npayesgaTHocTi 3PK (3PC), wwo
KOHTPOMtOKOTLCA.  TM  4acoM MpMBEAEHHS  Pi3HUX
BapiaHTIB KOHTPO/MO 3 METOK BMOOPY Kpawmx 3
npauesgatHnx 3PK (3PC) B 3icTaBHWIA BUINs € OAHUM
3 K/IOYOBMX MOMEHTIB  MOPIBHAMBHOMO  aHasnisy,
30aTHUM 3pOOUTU BM/IUB He TiflbKW Ha KiNbKICHI, ane i
Ha AIKICHI pe3ynbTaTu NMOPIBHAHHS.

Habarato npob6nemMaTnyHe 3aCTOCYBaHHS
eKCMepUMEHTaIbHO-CTAaTUCTUYHMX METOAIB [0 OLiHKM
[OBrOBIYHOCTI HEJABHO MPUAHATUX Ha 036POEHHA
3pasKiB ab0 L0 3HaxoAsTbCs Ha eTani PO3PO6KM i
BUNPo6yBaHb. OBCAr CTaTUCTUYHOI iH(opmMaLil, Lo
pO3TaLLOBYETHCA B LiIbOMY BMMAAKY, HE € fOCTATHIM A/

3aCTOCYBaHHS eKCMepPUMEHTA/IbHO-CTATUCTUYHUX
METOAiB, TOMY HEMWHY4Ye 3BEPHEHHSi A0 MeToaiB
MPOrHO3yBaHHS.

Mpn BMOOpi anapata OUIHKM AOBrOBIYHOCTI

MOX/IMBE BUKOPUCTaHHA PASY METOAIB NPOrHO3yBaHHS,
[aeKo He PIBHOLIHHMX 3a CBOIM 3HauyeHHAM. B gaHwii
yac HanivyeTbCs noHag, 150 MeTOoLiB
nporHo3yBaHHs [1].

3a cTyneHem hopmanisauii BCi MeToau AinATbCA
Ha iHTYITUBHI (ekcnepTHi) i dopmanisoBaHi. 3 knacy
thopmanizoBaHuXx 3aCTOCYyBaHHS ANS  BUPILLEHHS
MOCTaBMEHOrN0 3aBAaHHA MOXYTb 3HAlTUM MeTOoAM
MPOrHO3HOT eKCTPanonALii. Lo HUX BIAHOCATLCA: METOA,
HalMeHLLInX KBafpaTis, €KCMOHEHLiiHOro
3rnafKyBaHHs, iMOBIpHiCHOro MOJENOBaHHS,
aflanTUBHOTIO 3rNafKyBaHHs | METOZ, FPynoBoro 06Ky
aprymeHTis (MICOA).

MeTon HalMeHLIMX KBagpaTiB € OCHOBOH
CTBOPEHHS MOfenell MHOXWHHOI perpecii. Moro cyTb
nonisrae y BiflWyKaHHI napameTpiB mogeni TpeHaa, Lo
MiHIMi3ylOTb 1T BigXWneHHs Bif TOYOK MOYaTKOBOIO
4yacoBoro psagy. Bigmitumo, wo iges metogy BusiBUnacs
Ly)ke KOPUCHOI nNpu po3po6Li iHWKUX MNPOrHO3HMX
MeTOAMK. Heponikum meTogy nonsArawdTb B TOMY, LIO
MOfeNb TPEHAA >KOPCTKO (IKCYETbCSA, a Mo4vaTKoBa
iH(hopMaLlis He AndepeHLiFeTbCA 3a BXIUBICTIO. Kpim
TOro, MpW 3acTOCyBaHHI METOAY HalCKMagHiWmMMm €
npaBW/bHWIA BUGIP BUAY MOAeni.

AKWO 3BEPHYTUCA [0 CheuialbHUX MeTofiB
BUPILLEHHS 3aBAaHb AOBFOBIYHOCTI, TO MEBHUIA iHTEpPeC
CTAHOBNATb  METOAM  MPOrHO3YBaHHS 33  3MIHOM
KOHKPETHUX KOHCTPYKTMBHWUX napameTpis (BennumHa
3HOCY YaCTMH, LIO TPyTbCA, MOMT, MafiHHA Hampyru
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TOL0). Ha3BaHi MeToaM 3aCTOCOBHI, MepLl 3a Bce, Ans
OL,iHKM [JOBrOBIYHOCTI feTasieid, eNeMeHTIB i NOPIBHAHO
MpoCcTUX BMPOGIB.

BrkopuCTaHHS TakMX METOAIB A/ KOHTPOSIO
npauesgatHoro ctaHy 3PK (3PC), wo BigHocaTbes Ao
CKMIAfHWUX CUCTEM O030POEHHS, YCKNaAHEHO BMOOPOM
KOHCTPYKTMBHMX nMapameTpiB 3PK (3PC) B sKocCTi
BU3HAYA/IbHUX.

lMepesaroto MeTofiB MPOrHo3yBaHHA 3a
napameTpaMn €  BigAsepKaneHHs  (i3MyHOi  cyTi
npouecie, WO BigdyBawoTbea. Llg  BNacTMBICTb
BMKOPUCTaHa NpW NPOBeAeHHI NoAanbLUMX AOCAIAKEHD
y BuUriagi BMGOpYy SK BM3HAYaIbHWUX MapameTpis
MOKa3HWKIB HafAiHOCTI, WO Haibinbll Yy3arasabHeHO
ABNATb CYTb MPOLECY 3HMKEHHA pPiBHA OO0MOBOI
rOTOBHOCTi 036POEHHS.

Bigomo, WO Ana BMpIlLEHHS 3aBAaHHS B TaKiii
MOCTaHOBL HEMMHYYE 3a/ly4eHHS| OKPEMUX MOMOXKEHb
eKCnepuMeHTaIbHO-CTaTUCTUYHNX MeTogiB,
Hanpuknag, B YacTWHi  360py i 06po6neHHs
CTaTUCTUYHOT iHdopmaLii.

MpoTe OCHOBHMM MOYaTKOBMM MOMEHTOM Npu
po3pobui pobouoi MeToAUKWM € eTan BUOOpYy MeToay
MPOrHO3yBaHHS, L0 HalbiNbLIOK MIpoK BignoBigae
0C06/MBOCTAM BUPILLYBAHOrO 3aBAaHHA. [poBeaeHwiA
aHani3 anapata NPOrHO3yBaHHA 3 OLIHKOK nepesar i
HeAO0NiKiB, IKI MOXYTb MaTW Miclie Y pasi 3aCTOCYBaHHS
3rajaHnx MeTOAIB [ANA BUPILLEHHS! 3aBAaHHA OLHKK
60€roTOBHOCTI 3 ypaxyBaHHsAM TexXHiYHOI
[OBroBiYHOCTI,  [03BOJSIE C(IOPMY/IHOBATU HACTYMHI
OCHOBHIi BUMOT 10 PO60OYOT METOANKM.

1. MOoX/mBIiCTb OUiHKWM PiBHA 6OErOTOBHOCTI i
TEXHIYHOT [OBrOBIYHOCTI Ha cCTagil po3pobKy i
BMMNPO6YBaHb 3pa3KiB 036pPOEHHS abo 3a pe3ynbTaTaMu
nepLuMx PoKiB ekcnayaradii.

2. O6nik pectabini3youymx YMHHWKIB i poboyoro
HaBaHTaXXEHHS Yy BUINALI BUTPATW pecypcis anapaTtypu
i 6a30BMX MaLLVH.

3. 34aTHICTb FHYYKOrO pearyBaHHs Ha 3MiHW, LU0
Bi16YyBalOTLCA B 06'EKTI MPOrHO3yBaHHS.

4. 3BefigHHA [0 MIiHIMYMy CTyneHs ydacTi
jocnigHvka 'y BuMbOpi  mMogeni  nNporHosy, To6TO
00'€EKTMBHICTb MPOrHO3y.

5. OuiHKa MOXMMBMX MOMWOK, L0 BMHWKAKOTb
npy  pilleHHi MocTaBfeHol 3afdadvi, npoctota i
MOX/IMBICTb aBTOMAaTU3aL,iT NPOLECY KOHTPOSIO.

CyKyMHOCTi BCTaHOB/IEHNX BUMOT 3a0BOJIbHAIOTb
MeToAM Teopil camoopraHisauii, NoKnageHi B OCHOBY
anropuTMiB  pauioHasnbHoi  6aratopsagHocti MIOA.
MIOA BUX0AUTb 3 HasiBHOro o6csAry noTpibHol ans
MOJENtoBaHHSA anpiopHoi iHdopmauii. Ha i ocHoBi i B
pe3ynbTaTi MOCNIAOBHOT OLHKMA BEUKOT  KifIbKOCTI
MOZeNen-NpeTeHAEHTIB  34IACHIOETLCA  BifLUIYKAHHS
mMogeni onTUManbHOT CKNagHOCTI, HainbinbLl aAeKBaTHO
Tiel, WO Bigobpaxkae 3MiCT JOCNiAKYBAHOro MpPoOLieCy.
Mp UbOMY OUIHKM MOJenein 3HaxoAaTbCA Mo
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MOPIBHAHO HEBE/IMKOK YaCTMHOK MOYaTKOBMX [aHUX,
OCTaHHI 3aCTOCOBYKTbCA [ANA OTPUMaHHS  OLHOK
KOe(iLEHTIB | 3'CYBaHHS ONTUManbHOI CTPYKTYpK
mogeni.
3acTocyBaHHA METOAIB PEerpeciiHoro aHanisy
TaKOX  3aCHOBaHO Ha  BWMKOPWUCTaHHI  Tabnuui
MOYaTKOBMX  JaHWX, NpoTe  CTPyKTypa  mogeni
MpU3HAYaEeTbCA AOBINbHO. TMOACHIOETBCSA Le TWUM, L0
KpUTepii  cepeAaHbOl  KBaApaTUYHOI  MOMMWIIKM,
po3paxoBaHW/i 3a BCiMa To4YKamMu  Tabnuui, €
BHYTPIWHIM  KpuTepiem, TOOGTO 1Oro BM3HAYEHHS
3aCHOBaHe Ha BMKOPUCTaHHI Tiel X iHopmaLii, aKa
BMKOPWCTOBYETLCS | AN OTPUMaHHA camoi Mogeni.
Byab-aknii  BHYTPILWHIA  KpWTepiA  MOPIBHAHHS
MPUBOAWTbL A0 NMOMWIKOBOFO BUCHOBKY: UMM CK/afHiLLe
MofJeNb — TWUM BOHa TOYHiwa. CKnagHicTb mopgeni,
Hanpuknag, NoniHOMIasbHOI, OLIHIOETLCA KifbKICTHO |
BULLUM CTyneHeM [ojaHKiB. Yum 6ifblie uneHiB

noniHOMa — TUM MeHLWe cepefHbOKBaApaTUyHa
MOMWIIKa.

MIOA 3acHOBaHWi Ha MpuHUMNax Teopii
caMoopraHisauii,  3acToCyBaHHf  SKOI  [103BOJSE

3[iCHIOBaTM «CenekLio» abo HampaBneHwuid Biaobip
HaibinbW TOYHMX | MPEACTaBHULBKMX MaTeMaTUYHUX
MoJenein BMCOKOI CKNafHOCTI, aAeKBaTHUX CKNafHOCTI
JocnigpkyBaHux — npouecis.  Aaroputmn  MIOA
30IACHIOTb Nepebip  MOXAMBUMX  (DYHKLiOHaNbHMX
onuciB NpoLecy Bif NPOCTUX PiBHIB cenekuil Jo piBHSA
MaKCMMa/lbHOI CKNagHOCTI, TO6TO MOBHOrO nepebopy
MOX/IMBMX MOEfHaHb aprymeHTIiB ab0 YMHHUMKIB. Tak,
nMpyv MOnepeAaHLOMY OMUCI NPOLECY B 3arajibHOMY
surnagi: [8]

y = f(XLXZ"“" Xm)’ (4)

ne f — pesika hyHKUiS 3amiHIOETbCA psagamu (Big
MPOCTUX A0 CKAAAHMX) YaCTWX OMKUCIB:
1-1 psg cenekuii —

yi=fxa) ¥o = flx2) ve=flxm). )

2- psg cenexuii —

Zl:f(yl'yZ), = f(yl’ y3),_, Zk:f(ys—l’ys)_ (6)

Mpu nepexofi Bifg OAHOrO psagy cenekuii Ao
HaCTyMHOrO  MPOBOAMTLCS  OOMEXEHHSI  Ki/IbKOCTI
MOfeneii-NnpeTeHAEHTIB, WO PO3rNsgaloTbes Hagani, 3a
O3HaKaMy HaibinbLol TOYHOCTI. BigbyBaeTbea nepebip
Pi3HMX MOEAHAHb BXIAHWX | NPOMIXKHUX 3MIHHUX, | Ans
KOXXHOrO  MOEAHAHHA  CTBOPIOETLCA  MOZENb,  Mpw
nobyaoBi KO BUKOPUCTOBYHOTbCA HaliperynspHiti
3MiHHI. PerynspHicTb (3 ypaxyBaHHAM Kopensuii
UYMHHWKIB) BW3HAYaETbCA MIHIMYMOM CepefHbOKBaf-
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paTUYHOT MOMW/KM 3MIHHUX Ha OKPEeMili mepeBipoyHiii
ab0 ek3amMeHaL|iiHIn NoCNiA0BHOCTI AaHMX.

MouyaTKOBI fAaHi NpPeACTaBAAOTLCA Yy BUMMSI
OVHAMIYHOro pagy i po3noLinAloTbCA Ha HaBYaNbHY
(NA) Ta nepesipouHy (NB) nocnifoBHoCTi. M0X/1BO
TaKOX BWAINEHHA 3 YaCTMHW AMHAMIYHOTO  paay
ek3ameHaLliiHoi nocnigoBHocTi (NE). OKpim KpuTepito
perynsapHocTi po3pobneHi i OCTaTHLO anpoboBaHi iHLUI
KpuTepii, HanpuKnag, KpuTepii MiHiMyMy 3CyBY.

OTXe, 3 CYKYMHOCTI Mofenen-npeTeHAEHTIB
BUOMpAETbCA Taka, fka € HalbinbLl pauioHanbHOK 3a
03HAKOI0 BiAMOBIAHOCTi HA3BaHUM KpUTEPIAM.

Cepep 0CHOBHUMX anroputmis MITOA HaiibinbLuwnii
iHTepec ABNAOTb  anropuTMK iTepauii Ak Ti, LWO
HaibinbLW BIAMOBIAANOTL OCOGAMBOCTAM  [OCHIAXKEHD,
L0 NPoBOAATLCA. KpiM TOro TOYHICTb NPOrHO30BaHOIO
pe3ynbTaTy OLIHHETLCA 3a AOMOMOroH CcrheljianbHMX
MOKa3HWKIB OLiHKM AKOCTi NPOrHO3y.

Lli mipkyBaHHA i Bu3Haumam Bubip MIOA B
SKOCTI OCHOBHOIO IHCTPYMEHTY AOCNIMKEHHS  §K
Hali6ifbll [JOCKOHANOr0 MeTOAY MPOrHO3yBaHHS, Tak i
Takoro, WO [O3BONAE 3 YypaxyBaHHAM cCrieumdikv
po6oTK 34iliCHIOBATM AOr0 KOperyBaHHs Ta aganTauito
[0 JocnifpKyBaHUX MPOLECiB 3MiHW TEXHIYHOrO CTaHy
3PK (3PC) TpmBanoro nepiogy ekcnyartauii B ymoBax
O0BMEXEHOr0 Ta €eni3ofnMYHO BUHMKAKOYOro CcraTuc-
TUYHOrO MaTepiany.

Ha BigmiHy Bif MeTOLy perpeciiiHoro aHanisy
MIOA 3acHOBaHMII Ha 3aCTOCYBaHHI  30BHILLHIX
KpWTEpiiB, fKi BM3HA4alOTbCA 3a [JOMOMOrOK HOBOT
iH(hopmauii, He BUKOPUCTAHOT MpW CMHTe3i Mogeneid. Lie
MO/OXEHHSA nigTBEPAKYETHCS BUCHOBKaMU
mMaTemMaTU4HOI  NOriKu oa0  HeobXigHOCTI
30BHILUHLOIO AOMOBHEHHS, OCKINbKW TifIbKW 30BHILLHI
KpuTepii [03BONAOTL BMOpaTN €AUHY (419 KOXHOro
KpWTEPito) MoAeNb ONTUMasbHOT CKMNagHOCTI.

CTpykTypa Mogeni ONTUMa/bHOI  CKMaAHOCTI
BIAMOBiJaEe  MiHIMYMYy  30BHILUHbOrO  KpUTEPIto.
OCHOBHWI1 MpMHLMN Teopii camoopraHisauii nonsrae B
TOMY, WO MNpU MOCTYNOBOMY YCKNagHEHHI Mogene
[esKi kputepii (BNacTUBOCTI 30BHILLIHBOIO JOMNOBHEHHS)
MpPoOXoAsTb 4epe3 CBili MiHiMyMm. [lpyu npoBefeHHi
nepebopy Mofenein 3HaxoAMTbCs LEW MiHIMyM, L0
BKa3ye Ha MOX/MBICTb BMOOPY Mogeni onTUManbHOT
cknagHocTi.  Mpu BupiweHHi MITOA 3aBfiaHHs BUGopY
SKHaKpawmux Mogenei, KoAn BeAeTbCs OuiHKa 1X
AKOCTI LLIISIXOM 3aJ0BO/IEHHS 30BHILLHLOMY
[OMOBHEHHI, 3HAXOKEHHS MOMMWJIKM MPOTHO3Y, L0
[a€ MOX/MBICTb OAHOYACHO 3 MOLUYKOM MOAENi fatu
XapaKTepUCTMKY Ti TOUHOCTI.

BucHoBku
Ha nigctaBi BMKnageHoro 6ynu  npoBeeHi
[JOCNIMKEHHS  LWOAO  MPOrHO3yBaHHS  MOKA3HUKIB

TEXHIYHOT [OBrOBIYHOCTI 3pa3KiB 03BPOEHHSA 3eHITHUX
paKeTHUX BiliCbK, AKI [O3BOAWNAMW: NO-MepLLUe, OTPUMATH
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Ginbll  TOYHI  OLUIHKM  MOKAa3HWKIB  TEXHIYHOI
[IOBrOBIYHOCTI 3paskiB 3PK(3PC); no-apyre,
00r'pYHTOBaHO 3AiIACHIOBATN MPOrHO3YBaHHS 3HA4YeHb
MOKasHWKIB  TEXHIYHOI  [JOBrOBIYHOCTI  3pa3kiB
036POEHHSA 3EHITHNX PaKeTHUX BICbK; MO-TPETE, MaTh
MOX/MBICTb  3i/ACHIOBATM HAyKOBO O6GrpyHTOBaHe
MPOAOBXEHHSI TEPMIHIB CMYXXOM 036POEHHS 3€HITHUX
paKkeTHMX BIiCbK 3 BpaxyBaHHSAM 1HOro peasibHOro
TEXHIYHOTO CTaHy.
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OBOCHOBAHWE BbIBEOPA METOAMUYECKOIO MOAXOAA K MPOrHO3MPOBAHWIO MOKA3ATE/EN
TEXHVUYECKOW IONITOBEYHOCTW OBPA3LIOB BOOPY>XEHWA 3EHUTHbBLIX PAKETHbLIX BONCK

A.B. KpbbkHbiia, M.B. OneHbko, B.H. 3npkesuy
Ha ocHoBe cpaBHWTENLHOIO aHanM3a CyLleCTBYHOLWMX METOA0B MPOrHO3MPOBaHUS NoKasaTeneil 40NroBeYHOCTU 06pasLoB
BOOPY>KEHNS1 3eHUTHbIX PakeTHbIX BONCK CHOpMynMpoBaHbl TpeboBaHMa v MpefoCcTaBneHbl PEKOMeHAaUun K Bblbopy pabouyeit
MeTO/MKN, UCTIONb30BaHNE KOTOPO AacT BOSMOXKHOCTb OLEHUTb YPOBEHb 60ErOTOBHOCTM 3eHUTHbIX PAKETHbIX KOMMIEKCOB

(cucTeMm) € yueTOM WX peaibHON TEXHUYECKON JONTOBEYHOCT Y.

KntoyeBble cfioBa: TexXHWYeCKas A0NrOBEYHOCTb, MPOrHO3MPOBaHME, 06PasLibl BOOPY>KEHMS 3eHUTHbIX PAKETHBIX BOWCK.

GROUND OF CHOICE OF METHODICAL GOING NEAR PROGNOSTICATION OF INDEXES TECHNICAL
LONGEVITY OF STANDARDS OF ARMAMENT OF ANTI-AIRCRAFT ROCKET TROOPS

A.V. Krigniy, P.V. Openko, V.M. Zirkevich
On the basis of comparative analysis of existent methods of prognostication of indexes longevity of standards of armament
anti-aircraft rocket troops requirements are formulated and given recommendation to the choice of working method the use of
which will be given by possibility to estimate the level of operational readiness of anti-aircraft rocket complexes (systems) taking

into account their real technical longevity.

Keywords: technical longevity, prognostication, standards of armament of anti-aircraft rocket troops.
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