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site of contact. Therefore destruction of design elements and emergence of endurance cracks can begin not in the center, but on
borders of a plane of contact. Besides, existence of the tangential stresses under the surface of contact causes shearing strains
which are the reason of destructions of material of design elements from depth.

Increase in external pressure at design elements of a caterpillar chain through an overload of contact surfaces and
existence of cyclic-variable dynamic capacity predetermines emergence in material of a volume stressed state with the equivalent
stresses, which can exceed limit of endurance. At a particular depth from the surface of contact microcracks arise and grow.
Over time these microcracks expand, come to a surface, causing a spalling and chunk-out of material.

Key words: friction, plane of contact, contact stresses, flat deformation, volumetric stressed state, theory of strength.
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Hayxoeo-oocnionuti yenmp pakemmuux iticox i apmunepii, m. Cymu

AJJAIITUBHE IIVIAHYBAHHS B IHTEPECAX PO3BUTKY 3PA3KIB PAKETHO-
APTHJIEPIMCHKOI'O O35POEHHS

Y ecmammi npedocmasneni ocrosni éumozu ma nioxoou 00 a0AnMueHO20 NIAHYEAHHS, SKI MOJICYymMb Oymu
BUKOPUCMAHI 8 CUCMEMI 60EHH020 npusHayenns. Ha ocnosi ananizy konyenmyanbHux ocHo8 meopii aoanmayii ma
aoanmueHux cucmem 6UOLNEHI OCHOBHI XapaKmepucmuku wooo eracmueocmel adanmusHocmi. Busnaueni
HeoOXiOHi enemenmu Ol  PO3POOIEHHA AOANMUEHO20 WIAHY 6 I[Hmepecax po3GUMKY 3pd3Kie paKemHo-
apmunepilicbko2o 036pocnns. Hasedena munoea cmpykmypa aoanmugHo20 niamy 6 iHmepecax po3gumKy 3pasKie
PAKEMHO-apMUNepiticbko2o 030pocHHsl, sika nepedbauae 3acmocysannsi cmpameeiunozo ananizy — SWOT-ananizy,
yinenepedbauents, MOOen08AHHS 0OPUCY OAHNCAHO20 CIAHY, THOUKAYIIOBAHHS Ul eKCHEPMHO20 AHANI3Y .

Knrouosi cnosa: cucmema 80€HHO20 NPUBHAYEHHA, AOANMUBHE NJIAHYSAHHA, AOANMUBHUU NIAH 3aX00i8,
PAKEeMHO-apMUNEPItiCbKe 030POEHHS.

PO3BUTKY paKeTHO-apTUIIepiiiChKOr0 030pOeHHS, a
came:

opraHaMu ynpaBJiHHS HEIOCTaTHHO BPaXOBYETHCS
CYMICHUI1 BIUTMB BHYTPILIHIX 1 30BHIIIHIX YAHHHUKIB Ha

IlocranoBka npoodJiemu

[MocTiliHO yTpUMyBaTH OpraHi3allilo Ha TPaeKTopil
CTIHKOTO PO3BHUTKY, aJ€KBaTHO pearyroud Ha ii cTaH i

3MiHH B 30BHIIIHBOMY Ta BHYTPIIIHBOMY CEpPEIOBHILI, —
¢byskuis amantuBHOI crtparterii [1-3]. EdextuBne ii

BUKOHAHHS BU3HAYAETHCS iH(OPMATHBHICTIO
nmapameTpiB  craHy, (akTopiB  30BHIIIHBOTO  Ta
BHYTPIIIHHOI'O ~ CEpPENOBHUIA  CHCTEMH  BOEHHOTO

npusHauersst (CBII), Meromamu iX BUMIpY, SKICTIO il
11010 YIPaBIIHHS Ta PETYISATOPIB.

BignoBigHO [0 3aradbHOTEOPETUYHUX IMIAXOIIB
[4] CBII mouineHO poO3TISIIATH K MEPEXKY i€papXiuHO
pO3TalIOBaHWX OpraHi3amii, ycTaHOB 1 BIHCHKOBHX
gacTuH (MiApO3aiTiB), AKi 3HAXOMATHCSA y BiMHOCHHAX i
3B’SI3KaxX OJWH 3 OJHHUM Ta YTBOPIOIOTH NEBHY LIJIbHICTh
1 €IHICTB.

B ymoBax BmuBY (hakTopiB 30BHILIHBOTO Ta
BHYTPIIIHLOTO CEPEIOBUINA, SIKI 3MIHIOIOTHCS, CTIMKHNA
posButok CBII Moxe Oytu mocsarHyTuil ii 3maTHiCTIO
CBOEYAaCHO Ta aJeKBaTHO pearyBaTH Ha
OOCTAHOBKH,  BHKOHYBAaTH  BH3HA4YeHi  3aBJaHHS,
JOCATaloud HaMIYeHHMX I[ijIei, — TOOTO aJanTHBHICTIO.

Pazom 3 mmm, icHyroui BitumsnsHi CBII marotsb
CYTTEBI HEIONIKM SK B Tpolecax IUIAaHYBaHHS CBOI
JUSUTBHOCTI Yy IIJIOMY, Tak i B IHWTaHHSX IUIaHYBaHHS

3MiHU
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MPOLIECH TIAaHYBaHHSI Ta TX B3a€MO3B'SI3KH;

CmaOKi BHYTPIIIHI 3B A3KM  MIiAMOPSAKOBAHUX
oprasi3aiiii Ta yCTaHOB,;

HEIOCTATHI pIBCHb MiJTOTOBKM KaJpiB IIOJ0
3JIIiCHEHHS TOBIOCTPOKOBOTO IJIAHYBAaHHS;

JOBruii  Ta  OIOpOKpaTWYHUHA  IUIAX
3aTBEP/PKCHHSAM | BUKOHAHHSM DILICHB,

cimaOKe BUKOPHUCTaHHS HAYKOBOi Oa3u.

Ha muHimmEROMY eTami pedopMyBaHHS i pO3BUTKY
3C VkpaiHm BHWHHKIA HarambHa TmoTpeda y
BIIPOBA/DKEHHI IHHOBAIIMHUX MIiAXOMIB Yy TMpOIEecH
IUIAHYBAHHS i yIPaBIIiHHS 3 BUKOPHCTAHHAM CYYacHUX
METOIB AoCipKkeHb. [TiABUIeH s BiAIOBIAaIbHOCTI Ta
HEOOXIJTHICTh CBOEYACHOI'O pearyBaHHS Ha KPHU30BI
cutyauii B nutanHsx 3abe3neyenus 3C Ykpainu cydac-
HUMU 3pa3kamu PAO, oco0nuBO B ymMoBax 30poiHOTrO
KOH(QIIIKTY Ha cXoii YKpaiHH, CIIOHYKA€ JI0 Meperisiay
TPAIUIIMHUX TPOIECIB IUIAHYBaHHS, SKi IIOBHOIO
MIpOI0 He 3a0e3MeuyloTh CBOEYACHE MPHUCTOCYBAHHS
CBIl nmo 3MiH 30BHIIIHROIO Ta BHYTPIIIHHOTIO
cepeloBUIIAa. YCTAaHOBM U oprasizamii, BiifiCbKOBI
YaCTHHHU BUSBILSIFOTBCS HETOTOBHMHU JI0 OIIEPAaTHBHOIO
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KOPUI'YBaHHS CBOiX IUIaHIB B YMOBax OCOOJMBOIO
nepiony, a TOMy cepell HU3KU 3aBJaHb MOCTAE aKTyallb-
HE 3aBJIAHHS II0JI0 3aCTOCYBAaHHS HOBITHIX MiIXOMIB JI0
IUTaHYBaHHS 3aXO/iB B iHTEepecax po3BUTKY PAO.

3 ommay Ha BUIIE3a3HAauYeHE  aKTYaJbHICTh
BUKOPHCTaHHA aJalTUBHOIO IUIAHYBaHHS B iHTepecax
po3ButKy 3pa3kiB PAO CBII Bu3Ha4Ya€eThCS HACTYITHUM:

aJlaNTHBHE TUIAHYBAaHHS CIIPUSE Ta IOINOBHIOE (op-
MYBaHHSI IIUTICHOI KapTHHU BUPIMICHHS TPOOIEMHUX ITH-
TaHb, €IMHOIO BEKTOpA 3yCHJIb ycix koMioHeHTiB CBIT;

B yMOBaX BOEHHO-TIOJIITHYHUX 1 BOEHHO-TEXHIYHUX
MePETBOPEHB, SIKi 00YMOBJIIOIOTHCS CHIBPOOITHUIITBOM 3
HATO, aganTuBHE IUIaHYBaHHS € HAKOUIbII ajIeKBaT-
HUM IHCTPYMEHTOM, 3[JaTHHUM CKOOPAMHYBATH 3yCHJLUIS
OpraHiB yIpaBJIiHHS Y BUPILIEHHI POOJIEMHUX IUTaHb,

JUTS peajizaliii 3axofiB pO3BUTKY 3pa3kiB PAO
aZlaNTUBHUN TUIAaH MOXKE CTAaTH BaXKIIUBHM EIEMEHTOM Y
cHCTeMi IUIaHyBaHHs, sike 3a0e3ledye CBO€YacHe
perymtoBanHs JisutbHOCTI CBIL.

AHaJI3 OCTAHHIX JOCTiIKeHDb | myOJikanii

KonrmenrtyansHi OCHOBH Teopii amamramii Ta
aJ[alTUBHUX CUCTEM OyNiM 3aKiajieHi TAaKUMU BUECHUMH,
sk B.H. ArtonoB, M. bomcon, JL.A. Pacrpuris,
C. Cactpy, I'. Cenbe, V.P. Emi6i. [lutanasmu aganramii
BHPOOHMYO-eKOHOMIUHMX cucTeM 3aiimammcs C. bup,
B.A. 3abponceknit, B. [Ipadxy, B.I. Ckypuxun. Cepen
CYJaCHUX YKpaiHCHKMX BUCHHMX IMUTAHHSMH aJalITallii Crc-
TeM 3anMaroTbest Takoxk H.A. Kusum, T.C. Kiebanosa,
B.H. Tumoxin Tta iHmi. [Ipore BifCyTHICTH €JUHOTO
TPaKTyBaHHsl MOHSATTS Ta POJi ajanTamii B Iporecax
ranyBanHs gissibHOcTi CBIT BuMarae fioro HaykoBoro
y3arajbHEHHS Ta aHawi3y.

Ha oOCHOBI MPOBEACHOr0 aHai3y TECOPCTUYHUX
ocHOB [16-17] mpencTaBmsieThCss MOXKIMBUAM BHIUTATH
OCHOBHI  XapaKTCPHCTUKH  IOAO  BJIACTHBOCTCH
aJIalTUBHOCTI .

3ATHICTh BIJICTEXXYBaTH W aHaNi3yBaTH 3MiHHU
30BHINIHROI'O Ta BHYTPINIHBOTO CEPEHAOBHUINE, SKi
MOXXYTh HECTH 3aTrp0O3y CUCTEMI;

3IaTHICTh TIPUCTOCOBYBATHCS JI0
CEpPEeIOBHINA, 1110 3MiHIOIOTHCS;

3aBYACHE BPaXyBaHHS MOXJIMBUX HETATUBHUX 3MiH
IUISIXOM CTBOPEHHS BiIIOBITHIX MEXaHI3MiB pearyBaHHS;

CHHXpOHI3aIlii  BHYTPIMIHBOI  CTPYKTYypH  Ta
MIPOIIECiB iX 3MIHH B 30BHIITHHOMY CEPEIOBHIILI.

Ha ocHoBi anamizy HaykoBux mpais [5-15,18-20]
LIOJI0 aIANTUBHOTO IUIAHYBAHHS Ta ICHYBAHHS PI3HHX
BHM3HAYEHb LIHOTO MOHATTS 3arajbHa ifiess aJalTHBHOTO
TUIAHYBaHHS 3BOAUTHCS JI0 TEPErisily IUIaHy Ha OCHOBI
HOBOI iH(oOpMAalii, M0 HAIXOAUTH YK€ B MpoOIeci
BHUKOHAHHS nnaHy.

YMOB

®opmyJ/II0BaHHS METH CTATTi

Busnauutu
wiaHy B

TUIIOBY CTPYKTYpy aJalnTHBHOTO

iHTepecax pO3BUTKY 3pa3KiB pakeTHO-
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aptmiepiiicbkoro 036poenus (PAO) 3 BpaxyBaHHIM
BUMOT Ta IMiIXO/IB 10 aIAlITUBHOTO ITaHYBaHHSI.

Buksag ocHOBHOro Martepiany

[MpoBenenuii  aHami3  TEOPETUYHUX  OCHOB
aJ[alTUBHOTO TUIAHYBAHHS MOKa3aB, 10 BUKOPUCTAHHS
IHHOBAIITHAX MiIX 0B o TUTAHYBaHHS 3
3aCTOCYBaHHSIM CYYaCHHX METOIIB JOCIHiKEHb MOXeE
CTaTh OJHWM 13 OCHOBHUX HANpsAMIB YIOCKOHAJECHHS
IUIAaHYBaHHS 3aXOIiB PO3BUTKY 3pa3kiB PAO CBIL VY
IOMY KOHTEKCTI TMiJ aJanTUBHUM IUIaHYBaHHSIM B
iHTepecax po3BUTKY 3pa3kiB PAO  posymierbcs
TUIAHYBAHHS 3 MOXJIMBICTIO KOPUI'YBaHHS IUIaHY BXKE B
mporeci HOro BHKOHAHHSA BIAMOBIZHO 10 3MiH
30BHIIHBOr0 Ta BHYTPILIHHOrO CEepemoBHINA (K IS
KOMITEHCAIii HEraTUBHUX HACTIAKIB TaKMX 3MiH, TakK i
ISt MaKCHMaJIbHO TTOBHOTO BHUKOPUCTAHHS
MOXJIMBOCTCH, IO 3’SBJIAIOTBCS) y TOETHAHHI 3
3aBYACHUM YpaxXyBaHHSM MOXJIUBUX 3MiH, SIKi MOXYTb
CIPUYMHUTH HEOOXIJHICTh KOPEKTYBaHHS ILIAHOBUX
IMOKA3HUKIB.

Cama JIOUUTBHICTH BIPOBAHKCHHS aJalTUBHUX
MiIXOMIB O IDIAHYBaHHS HE BUKIMKAE€ CYMHIBIB Hi B
HAyKOBUX, Hi B MPAKTHYHHUX KOJIAX, ajJe OCOOIHUBICTH
3aBJAHHA TOIKTa€ y BUOOpPI KOHKPETHHMX BHMOT i
MiIXOMIB A7l BUKOPHCTAaHHA B MPAKTHIN [iSUTBHOCTI
CBII.

Tak st MIaHyBaHHS 3aXOMIB IIONO PO3BHUTKY
3paszkiB PAO y npakruni aisuibHocTi CBIT HE00XiaHO:

MaTH HaBYCHHH MIAPO3ALT JUId  31IHCHEHHS
aJlalTUBHOTO TUIAHYBAaHHS 3 BU3HAYCHUMH MpaBaMH Ta
BIMIOBIAJIBHICTIO, 3 IOCTAHOBKOKO 3aBIaHb Ha HE0O0-
X1JTHICTh BUPIILIEHHS] KOHKPETHO BU3HAYEHHX MTPOOIIEM;

CIIPSIMOBYBaTH  CBOI KOHKPETHI
opraizariii i ycTaHOBH;

BUKOPHCTOBYBATH IepeBaru cuiabHuX cropin CBII
Ta MOXJIMBOCTI 30BHINIHBOI'O CEPEJOBHUINA  IIOJO
po3BUTKY 3pa3kiB PAO;

3axoau Ha

BCTAHOBUTH KOHKPCTHI TEPMiHM BHUKOHAHHS
3axoniB (podiT);

MaTH cTaOlIbHE 3a0€3IeYeHHS

CTBOPUTH METOJWYHWIA amapatr aJanTHBHOTO
[UIAHYBaHHS, HABYUTH  ITIEPCOHAI, HaJIaroauTH
BHYTPIIIHIO  KOMYHIKamito, ska O  J03BOJsUIA

OIEpPaTUBHO pearyBaTH Ha 3MiHM YMOB OOCTaHOBKH,
3nificHIOBaTH OOMiH iH(OpMAIli€0 Ta TOBOAWTH ii 1O
BCIX BIAMOBIAHUX oOpraHizamiii Ta CHiBpOOITHHKIB,
KOOpAMHYBATH iX Jii Ta MaTH 3BOPOTHIi 3B'SI30K.
JlocuTh MHMPOKO BiZIOMHI BHUCIIB (paHIIy3bKOTO
¢inocoda Orrocra Kanra: “3nath, mo0 mnependauaTy,
nependavat, o0 ympaBiaiatH. Y 1bOMY BHUCIIOBI
no0pe BUpaXkeHa JyMKa IIpPO T, IO YIPABIATH, a,
OoTXKe, 1 IUIaHyBaTH — HE MO)KHa 0e3 repeadadyeHHs, a
nependavyaTH MOXKHA TUTBKM Ha TIACTaBl HasSBHUX
3HaHb. TOMy pO3pOOJCHHSA aIanTHBHOTO IUIAHY B
iHTepecax po3BUTKY 3paszkiB PAO CBII — ne He Tinbku
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Bu3HaueHHs 1ied 1 3aBmanp CBII Ha meBHYy
MIEPCICKTHUBRY, alie¢ ¥ aHaii3 crmocoliB iX peami3arii Ta
pecypcHoro 3abe3neYeHHS.

BusHauaroun BIMOTH JI0 TUIAHYBaHHS B iHTepecax
po3BuTtKy 3paskie PAO, cmig 3a3HaumTH, IO
IUTAHYBAaHHS, $K HalBamBima (yHKIOIS TIPOIECy
YIpaBITiHHS, TOBUHHE 320€31I€TyBaTH:

BHU3HAYCHHS HaNpsiMiB po3BUTKY PAO;

MPUAHATTSA Ol OOTPYHTOBAHHX pIlIEHb IIOAO
palioHANIBLHOTO PO3MOLTY PECYPCiB;

CTIMKICTh TPOLIECIB YNPABIIHHA Ta YHHKaHHS
PH3HKIB;

LJIECTIPSIMOBAHICTh, MOCIIZIOBHICTh Ta €(eKTHBHE
MIPOBEICHHS BiICHKOBO-TEXHIUHOT ITOJITHKH;

KOOpJAMHAIII0 BHYTPIIIHIX 1 30BHIIIHIX 3B’s3KiB
cknagoux CBII,

MOHITOPHHT, OLIHKY, aHalli3 1 BHUKOPHCTAHHS
HeoOxixHo1 iH(opMaii;
CBOEYACHUI KOHTpPOJb cTaHy 3paskiB PAO,

MiATPUMAHHS X 3amaciB Ta SKOCTI BIAMOBIAHO JO
BCTaHOBJICHUX TOTPEO;

KOHTPOJIb 32 XOIOM MisUTBHOCTI
(ememenris) CBIT;

YIpaBIiHHA TpoliecaMy po3BHUTKY 3pa3kiB PAO Ha
OCHOBI OIIIHIOBAHHS OTPUMAaHUX  PE3YIbTaTiB
BHUKOHAHMUX 3aXOJIiB.

PazoM i3 pO3IJISIHYTHMH BHMOTaMu J0 aJanThB-
HOTO TUIAHYBAHHS BEJIMKE 3HAYCHHS MAlOTh MIAXOAU JI0
Woro 3milicHeHHs. Bimommuii amepukaHChKUi (axiBelb
P. Axodd cepen mimxomiB A0 IUIAHYBaHHS BUJUISB
IHTepaKTUBHE IUIaHyBaHHs. [HTepakTHBHE IIaHYBaHHS
NPUITYCKae, 10 Mail0yTHE MOXKHa KOHTPOJIIOBATH 1 Ha
HbOTO MOXKHa BIUIMBATH, TOMY MOBY HEOOXiJTHO BECTH
HE TIJIBKY PO aJanTalito 10 MalOyTHIX 3MiH, a i MaTH
iJIeCIPSMOBAHUH BIUTUB Ha ITi 3MiHH.

CTOCOBHO  BUpINIEHHS 3aBJaHb  yNpPaBIiHHI
BUJUIAIOTH JIBA BUIM aJlaNTallii — MACHMBHY Ta aKTHUBHY.
INacuBHa ajanrariss TMOB'sI3aHA 3  ypaxyBaHHIM
BIPOTiIHUX 3MiH YMOB (YHKIIOHYBaHHSI Oprasizamii
Ipy po3polmi TulaHy MiSUTBHOCTI Ta BKIJIIOYEHHS [0
HBOTO AJaNTHUBHUX SKOCTEH, UMM peami3yeTbcs e(eKT
nependadeHHs] Ta BPaxXyBaHHS MOXIIMBOTO PO3BUTKY
MOIIM 10 IX HacTaHHA. AKTMBHA aJanTalis — MEXaHi3M
pearizamii BIM3HAYCHUX KOHTYPOM IACHBHOI aJamTamii

CKJIaJOBUX

aJaNTUBHUX SIKOCTeW TIUIaHy B  Ipomeci Horo
KOPUTYBaHHI.

OCHOBHAMH HEOOXITHUMH eJIEMEHTaMU
pO3pOOJIEHHS ~ aJanTUBHOTO IDIaHy B  iHTepecax

po3BUTKY 3pa3kiB PAO MoxyTh cTaTu:

aHami3z crany PAQO, 1o cknaBcs, Ta TEHJICHIH
JOro pO3BUTKY;

BU3HAUECHHS CTpaTerii Ta HanpsiMiB PO3BHUTKY
3paskiB PAO;

po3po0Ka Ha IIili OCHOBI TOJIOBHOI METH Ta IIijied
BU3HAYCHUX HAINpPsMIB, CYKYIHOCTI 3axofiB UIs
JIOCSITHEHHSI [TOCTABJICHOI METH Ta BU3HAYCHHX LILJICH;
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CKJIajaHHs miIa”y po3BUTKY PAO 3 ypaxyBaHHSAM
MOXJIMBHX 3MiH BHYTPIIIHHOIO Ta 30BHIIIHHOTO
cepenoBuiia (3~ HeraTMUBHUM  a00  TO3UTUBHUM
BIUIMBOM), HEOOXiTHOCTI Ge3[mepepBHOI0 MOHITOPHHTY
BUKOHAHHS IUTaHYy ¥ ONEpaTHBHOTO pearyBaHHS Ha
MOKJIVBI BIIXWJIEHHS IUTAHOBHUX ITOKA3HUKIB
(iHmMKaTopiB).

3 orymy Ha BUMOTH Ta MiAXOAM IO aJalTUBHOTO
IUTAHYBaHHS THUIOBa CTPYKTypa aJalNTHBHOTO IUIAHY
Moe mictuty (puc. 1).

[ Tan CBIT ]
T I

[ 3arajbHi MOJIOKEHHS ]

ITpuiiHsTi 06MEKEHHS Ta YMOBH ]

: ; N

Ananituka (SWOT -anani3)

— - - — )
[Mmm‘mcra‘ 3aB/1aHHs Bnumm] [ Amati3 BHYTPIlIHBOTO Ta ] [ Basosa ctpateris it ocHOBHI

piBHs 30BHIILHBLOIO CEPE/IOBHILA NPIOPUTETHI HAIPAMHI

J

OcHoBHi mini
Mera TostoBHi 1t miACYMKOBHX
Ppe3yibTatis

[nau 3axoxnis (y Gpopmi gomarka, IporpamMHoro 3abe3neueHHs) ]

Llini 9acTKOBHX ]

pe3ysbTaTin

EBES

ke

prauizaris ynpasiints [Liasom (y ¢popmi nporpamHoro 3abe3rneueHHs) ]

Re

HaykoBo-MeToauuHi peKoMeHAALIT 1010 pO3pOOIeHHS Ta
koperysants [Tnany (y Gopmi Jogarka, nporpamMHoro 3abe3rneyeHHs)

Puc. 1. Cxema THNOBOI CTPYKTYpPH aJanTHBHOIO
ILUIaHY B iHTepecax po3BHTKY 3paskis PAO

BukopucTaHHs THUIIOBOI CTPYKTYpH aJalTUBHOIO
IUTaHy Tiepe/idayae 3aCTOCYBaHHs CTPATETiYHOrO aHaAITi3y —
SWOT-anamizy, mijenepeadavYeHHsi, MOJCITIOBaHHS
obpucy  OaxxaHOTO IHAWKAIIFOBaHHA |
EKCIIEPTHOT0 aHai3y.

CTaHy,

BucHoBku

3 BpaxyBaHHSM BHMOI Ta IIJXOIB [0
amantuBHoro muianyBaHHs CBII Bu3HaueHa TumOBa
CTPYKTypa aJanTHBHOTO IUIAHY B IHTEpECcaX PO3BHTKY
3pa3kiB PAO 0a3yeTscsi Ha TPUHIMIAX aJalTHBHOTO
wianyBauHs  (ympaemiees). Y IJOMy HaBezeHa
CTPYKTypa aJIaliTUBHOTO IUIAHY J03BOJISIE 3iHCHIOBATH
YOpaBIiHHA y TO€NHAHHI 3 MOMJIMBICTIO YypaxyBaHHSI
3MiH 30BHILIHBOrO Ta BHYTPILIHROI'O CEPEIOBUIIA, SKI
MOXYTh COPHYMHUTH HEOOXIIHICTh KOPETYBaHHS IUIAHY
BIXKE B IPOLIEC] 10ro BUKOHAHHSI.

BusnaveHi

BHUMOI'M Ta HaBCICHa

CTpYKTypa
aJIalITUBHOTO TUIaHY B IHTEpecax po3BUTKY 3pa3kiB PAO
€ TUoBUMH (6a30BUMH), sIKi B OCTATOYHOMY BHKOHAHHI
Uil PO3POOHMKIB aJanTHBHOTO IUIaHY MOTPeOYIOTh

YTOYHCHHA Ta KOPCTYBAaHHA.
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AanTHBHOe NJIAHHPOBAHNE B HHTepecax pa3sBUTHs 00Pa30B PAKETHO-aPTH/IJIEPHIICKOr0 BOOPY:KeHUS

M.IO. Mokpouxkuii, P.C. lloctak

B cmamve npedcmasnenst ocnognvle mpebosanus u nooxoovl K AOANMUGHOMY NIAHUPOBAHUIO, KOMOpble Mo2ym Obimb
UCNONIBL308AHYL 8 CUCHEMe B0EHHO20 HazHayeHus. Onpedenena munogas Cmpykmypa a0anmugHo20 NiaHd 8 UHmepecax pazeumus

06pasyo08 pakemHo-apmuiiepuLiCko20 800PYIHCEHUA.

Knroueesvie cnosa. cucmema 6oenHo2o HA3HAYeHUA, adanmusnoe niaruposanue, aoanmueHblll NIaH Meponpwzmuﬁ,

PaKkemmo-apmuniepuiickoe 80opyiceHue.

Adaptive planning for the development of rocket and artillery weapons
M.Y. Mokrockiy, R.S. Shostak

The article presents the main requirements and approaches to adaptive planning that can be used in the military system.
The typical structure of an adaptive plan for the development of rocket-artillery weapons samples is determined.
The urgency of the use of adaptive planning in the interests of the development of samples of missile and artillery weapons

of the military system is determined by the following:

adaptive planning contributes to and complements the formation of a coherent picture of the solution of problem issues, a

single vector of efforts for all components of the military system;

in the context of military-political and military-technical transformations, which are conditioned by cooperation with
NATO, adaptive planning is the most adequate instrument capable of coordinating the efforts of the authorities in solving

problem issues;
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For the implementation of development measures for missile artillery weapons, an adaptive plan can become an important
element in the planning system, which provides timely regulation of the military-purpose system.

In order to plan activities for the development of missile and artillery weapons samples in the practice of the military-
defense system, it is necessary:

have a trained unit for adaptive planning with defined rights and responsibilities, with the task of solving specific
problems;

direct their activities to specific organizations and institutions;

to take advantage of the strengths of the military system and the capabilities of the environment for the development of
missile-artillery weapons samples;

to set specific terms for the implementation of activities (works);

have stable security;

to create a methodical device for adaptive planning, to train staff, to establish internal communication that would allow
them to respond promptly to changes in the conditions of the situation, to exchange information and bring it to all relevant
organizations and employees, coordinate their actions and have feedback.

Taking into account the requirements and approaches to adaptive planning of the military system, a typical structure of an
adaptive plan for the development of missile-artillery weapons designs is based on the principles of adaptive planning
(management). In general, the structure of the adaptive plan allows management in conjunction with the ability to take into
account changes in the external and internal environment, which may cause the need for adjusting the plan already in the
process of its implementation.

The identified requirements and the presented structure of an adaptive plan for the development of missile-artillery
armament samples are typical (basic) ones, which in the final implementation for the developers of the adaptive plan need to be
clarified and corrected.

Keywords: military system, adaptive planning, adaptive plan of measures, missile and artillery armament.
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THE ESTIMATION OF THE CHARACTERISTICS OF SECONDARY
RADIATION OF THE MODEL OF SU-27 SWING FIGHTER
IN SHF, UHF AND VHF BAND

The relevance of researching the characteristics of radar scattering of modern air objects by means of
mathematical modeling methods is substantiated in the article. The modern level of development of computer
technology allows us to solve this problem and to implement rather complicated methods of mathematical modeling
of secondary radiation of air objects with the necessary accuracy for use in practice. The analysis of existing
methods for the estimation of secondary emissions of airborne objects is carried out, which allow to achieve the set
goal — to obtain characteristics of radar scattering model of Su-27 swing fighter. The advantages in this case are
methods based on integral representations of classical electrodynamics and their short-wave asymptotics. The
model of the surface of Su-27 aircraft is developed and the basic calculation correlations are based on which the
numerical modelling method was developed. The results of calculating the characteristics of radar scattering
(effective scattering surface, "incoherent" effective surface of scattering, average and median values of the effective
scattering surface) of Su-27 aircraft for different irradiation frequencies of the probing signal are given. The
obtained results can be used at the stage of modernization and design of promising domestic radar systems to
estimate the possibilities of various constructive variants of systems considered for the identification, support and
recognition of air objects of this type. In addition, using the results obtained with the help of the developed method
of mathematical modeling, will optimize the design of promising domestic aircraft in order to reduce their radar
visibility. The developed method allows to carry out numerical modeling of radar characteristics of air objects of
different types with given polarizations, spatial and temporal frequency parameters of probing signals in interests of
solving a wide range of applied radar tasks.

Keywords: aerodynamic air object, secondary radiation, effective surface of scattering, method of
mathematical modeling, radar characteristics
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