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I.6. YEMKOB, dokmop mexHiyHux Hayk, npoghecop

0.0.TONOBIH, kaHOudam mexHi4HUx Hayk, cmap-
wul Haykosul chispobimHuk

0.B. 3YBAPEB, kaHOudam mexHi4HuUX Hayk, cmap-
wudl Haykosul chispobimHuk

(YeHmpansHuli Haykoso-0ocioHUlU iHcmumym
036po€HHA Ma 8ilicbkosoi mexHiku 36poliHux Cun
Ykpainu, m. Kuis)

0.0. CBEPI'YHOB, kaHouoam mexHiyHux Hayk,
doyeHm

(JeHmpaneHul Haykogo-00c1ioHUl iHcmumym
036pO€EHHA Ma 8ilicbkosoi mexHiku 36poliHux Cun
Ykpainu, m. Kuis)

B.T. WWOCTAK, 3acmynHuk dupekmopa
Jenapmamermy 8ilicbKO80-mMexXHIYHOI NOAIMUKU,
pO38UMKY 036pOEHHA Ma 8ilicbKOBOI MexHiKu
Minicmepcmea o6opoHu YkpaiHu

Bo€HHO-TeXHiIYHaA noniTuKa:
npo6nemn ocHaleHHA
36poMHMX cun cuctemamm
aBiaLiNHOro 036pPO€EHHA,
BiNCbKOBOI Ta cneyianbHOI
TeXHiK1 B ymoBax
pPecypcHNX oomexeHb

B CYXOMNMYTHMX BilCbKaX
30ponHux cun KpaiH HATO

MpogedeHo cucmemHul aHanis pisHUXx gakmopis
8nJ1UBY HA BOEHHO-MEXHIYHY NOMIMUKY, WO BUHUKIIU
8 OCMAHHI poKU Npu 8upiwleHHi npobsieM OCHAUeHHA
36poUHUX CUM cucmeMamu aeiauiliHo2o 036pOEHHS,
8ilicbKOBOI' Ma cneyianbHOI MexHIKU 8 yMO8ax pecypc-
HUx obmexxeHb. [TokazaH MemoouyYyHuUU nioxio 3 OUiHKU
BOEHHO-MEXHIYHOI' NOJIIMUKU NPU YbOMY HA OCHO8I me-
opii pusukig

MpogedeH cucmemHbIli aHANU3 PA3HbIX GAKMo-
pO8 B/IUAHUA HA BOEHHO-MEXHUYECKyIo NOJUMUKY,
Komopble 803HUK/IU 8 NOC/IeOHUe 200bl NpU pelueHuu
npobsieM OCHAWeHUs BOOPYXEHHbIX CU cucmemamu
asuayUoOHHO20 BOOPYXeHUS, BOEHHOU U cneyudsibHoUl
MeXHUKU 8 YC/I08UAX peCypCHbiX o2paHudeHull. [Toka-
3aH Memoouyeckuli No0xXo0 NO OUeHKe BOEHHO-MeX-
Hu4eckol NoUMUKU npu 3mMoM HA OCHose meopuu
puckos.

CraH TeXHIYHOTo OcCHalieHHs 30poiHuX cuil YKpaiHu
(3CY) apianiiitnumMu cucteMaMu 030pO€HHS, BIICHKOBOT Ta
cneniansHOi TexHiKH (OBCT) Ta 060pOHHOT TPOMHUCIIOBOC-
1i (OIl) Ykpainu HuHI NOTpeOdye X CyTTEBOrO YIOCKOHA-
nenas. Hanpuxman, Buaumysadi Mir-29 ta Cy-27 pi3HEX
Moaudikaiiii, ki 3HAXOAAThCA Ha 030poeHH] 3CY, MaroTh
KaJICHIapHI TepMiHU excrutyaTaitii oiabine 30 pokis. Ile Bu-
Marae IpUIHATTSI BUB&KCHHUX PIIIeHb PO HEOOXiTHICTh Ta
LUIIXH (hOPMYBaHHS HOBOI BifiCHKOBO-TEXHIYHOI HOJIITHKH
(BTTII) B inTepecax BupimeHHs npobiemu ocHameHHs 3CY
aBlallifHUMK CHCTEMaMH B YMOBaX PECYpPCHUX OOMEKCHb.
Ha akTyasibHOCTI NMUTaHb LIONO CTaHy TEXHIYHOTO OCHa-
menHs 3C Ykpainn Oaratopa3oBo HaroJomNIyBasoCs IIpo-
TSTOM OCTaHHIX POKIB Y JOKyMEHTaX CTpPaTerigyHoro Iuia-
nyBaHHs [1]. L{i nutaHHs aHani3yBajiucs B HAyKOBOMY Ta
eKCIIepTHOMY cepemoBuli [2, 5].

3 iHmoro OOKy, OCBiJ MPOBIIHUX KpaiH MOKa3ye, 10
OoIHUM i3 TosioBHUX 3aBaanb BTII nepxaBu 1o 3abe3neueH-
Hs HaIiOHAJFHOI 0E3MeKH, y TOMY YHCIi 1 000pOHH, B paM-
Kax MOJITHKH TEXHIYHOrO ocHameHHs 30poiaux cui (3C)
Ta IHIIUX BIHCHKOBUX (DOpPMYyBaHB CYYaCHHMH CHCTEMaMHU
030poeHHs1, BilicbkoBOi Ta cnenianbHoi TexHiku (OBCT)
y TMpOBIOHHUX JepxkaBax € (OpPMyBaHHS TOBTOCTPOKOBHX
IUTaHIB Ta IPOTpaM 3 po3poOKH 1 3aKyTiBIIi aBiallifHIX CHC-
TeM (JIiTaKiB, BEPTONBOTIB, KPWIATHX PaKeT, Oe3MUIOTHUX
mitanpHux amapatiB (BITJIA) Tomo) Ta momryky pecypcis
Ut 1poro [3, 4]. Takoxk 3riHO MPOTHO3IB MO0 BOEHHUX
3arpo3 JUisl I€p’aB Ta MOXKJIMBOCTEH iX 3MEHILEHHS, pOJib
aBiamiitanx cuctem y 3C Oyme 360impmryBatuch [6]. Oco-
0J1MBO BapTO MiJKPECIIUTH, 110 Ha 0a3i aBlalifHUX CHCTEM
OBCT mnposinuumu kpainamu (CLIA, P®, KHP, ®panui-
€10 TOIIO) PO3POOIIETHCS TiMeP3BYKOBE 030POEHHS Ta 1HIITI
BHJIM HETPAJUIiHHOTO 030poenHs [7, §].

AKTyanpHICTE TOTpe0 y HOBUX aBialliiHUX CHCTEM
OBCT mns 3C oOymoBIioe ¥ Te, 0 HUHI BiifHA y TOBITpi
CTPIMKO NIEpETBOPIOETHCS B OCHOBHY (opMy OOHOBUX Iii,
BiJl SIKOi 3aJICKUTH pe3ylbTaT yciei BiHHU. AKTHBHO Hoe
(dopMyBaHHA y KpalHaX €IWHOI CHCTEMH HOBITPSHO-KOC-
MmiuHoi o6oponu (ITKO) 3 Bignoinnumu OBCT, 3HaueHHs
skol y XXI cr. crano myxke ocoommsum. [IKO daxrraro
B)XKE€ MEPETBOPHIIACS B CHHOHIM JIEPYKaBHOTO CYBEPEHITETY.
Ie crionykae 3poOUTH BUCHOBKH, II0 TIPOOIEMH OCHAIIICH-
s 3CY noBumu cucremamu asianiinoro OBCT e ogunmu
3 aKTyaJbHUX Ta BUMAraroTh iX AOCIHIIKEHHS.

B To0i1 5xe gac aHami3 mpomeciB TEXHIYHOTO OCHAIIEHHS
3C cywyacaumu aBiauniitaumu cucremamu OBCT mokasye,
LII0 BOHU XapaKTEPU3YEThCS HU3KOIO CYNMEPEYHOCTEH MiX
BUMOTaMH JI0 IUX CHCTEM 1 MOKIIMBOCTSIMH I€PXKaB iX po3-
pobxu Ta npunbanus s 3C i3-32 BUCOKOT BAPTOCTI TAKHX
CHCTEM Ta MOXJIHMBOCTAMH HamioHaiasHOI Ol i Haykm po3-
pobmsiTH, 31iMiCHIOBaTH BUNPOOYBAaHHSA Ta CepiifHO BHpO-
omsitr HoBi OBCT 1 MonepHi3yBaTH iCHYHOYI.

[Iponemypu cTpaTerivHOTO PO3BUTKY aBiamiifHUX CHC-
TeM 030poens st 3C yCKITaIHIOIOTHCS Yepe3 PI3HOMaHITTS
HOMEHKJIATYPH, BUCOKY BapTiCTh, HEOOXIHICTh MaTH BUCO-
xorexHonoriuny OIl Ta HayKy, 3Ha4HI TepMiHH, HEOOXiTHI
it po3po6ok 1 BupoOuuinTea OBCT [9]. 3 omgHOro 60Ky,
00OpOHHE TIAHYBAHHS BKIIOYHO 3 MUTAHHSIMU PO3BHUTKY
OBCT, sx BiIOMO, € CTpaTeriyHO BaXKJIMBHAM IPOIECOM,

O3BPOEHHA TA BINCbKOBA TEXHIKA « 1(21)/2019 3
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SKAH BUMarae e)eKTHBHOTO CTPATETIYHOTO aHalli3y PO3BH-
TKy BO€HHO1 cdepu, a B pamkax BTII po3po6ku 1oBrocrpo-
KOBHUX BIJINIOBIJIHUX IIJIaHIB, IPOTpaM 1 3aX0[(iB, KOHTPOIIIO
3a 1X peasizalfi€ro. 3 iHIIOro OOKY, MPOIECH PO3POOOK, BHU-
npoOyBaHs i cepiitroro BupobuunTea OBCT € ckiaaHuka-
MU iHHOBamiiHoro po3Butky OIl i HOBUX TEXHONOTIH, Ha-
YKH, OCBITH Ta IHIINX HAMPSMIB PO3BUTKY JEPKABH.

BoaHouac y mpoBiiHEX KpaiHax cepez MiHICTepCTB 000-
pouu (MO) ta BupoOHukiB OBCT HHHI criocTepiraroThes
HOBI TEHAEHIIIT 1010 po3pobku Ta peainizaitii BTII BigHOC-
HO aBianiiHoi TexHiku [10], po3BUTKY Cy4acHHX aBialfiii-
HUX CHCTEM 030pPOEHBD, iX BAPOOHUIITBI Ta OCHAILICHHI HUMHU
3C [11]. ToMy akTyaJbHHM ITUTAHHSAM € BUKOPUCTAHHS CBi-
TOBOTO JIOCBIJIy 31 CTpPaTEriyHOro aHaji3y Ta CTpaTeriyHOro
ranyBanus BTTI 3 rexuiunoro ocHareHHst 3C aBiamiiHO0O
TEXHIKOI0 B YMOBaxX pecypcHUX oOMexeHb. BinnosiaHo 1o
HOBUX ITIAXOMIB 710 ()OPMYBaHHS Li€T MOIITHKY 3 TUTaHb 3a-
KyIiBJI TPOBIIHUMH KpaiHamu aBiaiiitnux cucteMm OBCT
3MIHIOIOTHCSI KOHIICMI[T Ta mporpaMu pedopMyBaHHS Ta
po3Butky OIl, po3BUTKYy il HayKOBOTO, HayKOBO-TEXHIYHO-
ro Ta BUPOOHHYOTO MOTEHIIANY HUISIXOM CTUMYJFOBAHHS
(GyHIaMEHTATBHUX 1 MONIYKOBUX JOCIIKEHb B iHTEpecax
3a0e3neueHHs 000POHO3/IaTHOCTI ICPKABH.

ToMy MeTOKW CTATTi € aHali3 CBITOBUX TCHACHINH 3i
CTparerivHoro NporHo3yBanHs Ta mianyBanus BTTI 3 Tex-
HiuHoro ocHauieHHs 3C asiariiinumu cuctemamu OBCT
JUTA 3aCTOCYBAHHS I[bOTO JIOCBiAY B YKpaiHi. 30Kkpema, Bax-
JIMBUMH MTUTAHHSIMHU € BUBYCHHS MEXaHi3MiB (OpMyBaHHs
ta peanizauii BTII 3 Buiie 3a3Ha4€HOr0 npsiMy MPOBITHUMHE
BUpoOHuKam asiariitnux cucreM OBCT, moBrocTpokoBuX
IUTaHIB PO3po0OOK, BUPOOHHIITBA Ta 3aKyIiBJi, OCOOJIHMBO
BHUCOKOTEXHOJIOT1YHHUX, 030POEHb.

Xapaxmepucmuxa pusukie naauyeanuus BTII w000
3akynieni agiayiunux cucmem OBCT 0na 36poitnux cun

JlocBin mpoBigqHKX Kpaid 3 po3poOku Ta peanizamii BTTI
3 oprasi3zailii MpoIeciB CTBOPEHHsI HOBHX, MOZEpHI3ail ic-
Hyroumx abo 3aKymiBii 3pa3kiB asianiiiaux cuctem OBCT 3
ypaxyBaHHSIM BOEHHHUX 3arpo3 i MOXKIJIMBOCTEH Jiep>KaBy TO-
Ka3ye, MOXKJIMBO OI[IHIOBATH 32 HACTYITHUMH (haKTOpaMu.

IMo-nepure, BinHOCHO npundanus MO aialliiHuX cHc-
teM OBCT mnst 3C kpainu MOXKYTh pealli3oByBaTH JIeKiTbKa
CTpaTeriii: caMOCTIMHO PO3pOOISTH, BULIPOOYBATH Ta BUPO-
OJIATH TaKl CUCTEMH; 3aKyIIOBYBaTH 32 IMIOPTOM; CIILIBHO 3
IHIIMME KpaiHaM# pO3pOOJISITH, BUITPOOYBaTH Ta BUPOOIISTH
taki cucremu. Ciill 3a3HAYMTH, 1[0 HHAHI CAMOCTIHHO PO3-
poOJIATH, BHIPOOYBaTH Ta BUPOOIIATH BHCOKOTEXHOJIOTIUHI
aBianiiiHi cucreMu OBCT (BuHMIIYBaul 5-ro TOKOJIHHS,
TiNep3BYKOBI PaKEeTH TOILIO) MOXYTh TLIBKHU JEKLIbKa KpaiH
(CIIA, KHP Ta P®). HaBite Benuka bpuranist Ta ®paniis
IIPU PO3pOOKax, BUIPOOYBaHHI Ta BUPOOHUIITBI OyIyTh CIH-
paTrCh Ha KOOTepallito 3 iHIMMU JiepKaBamu [8].

HuHI TOpU30HTH TPOrHO3YBaHHS Ta CTPATEriYHOTO
ranyBanHsi BTII 3 po3Butky asiariiiaux cuctem OBCT y
CHIA, ®panuii, KHP ta PO csarators 25-30 pokis. Hanpu-
knaf, Ha movatky Jirotoro 2010 p. CIIIA onpwttoaHUIM T0B-
roctpokoBuii miaH (Ha nepion 2011-2040 ¢in. pokiB) 3 nu-
TaHb 3aKyIIiBIII JIiTakiB 00i0BOI Ta momoMixHoT aBiamii [11].

IMo-apyre, po3poOka TinbKW mporpam, IUlaHiB abo
OKpPEMHUX MPOCKTIB IOJ0 NpUAOaHHS aBialliiHUX CHCTEM
OBCT nye OOBrOCTPOKOBUI Ta KOMIIJIEKCHUH IpOIEC,
SIKMH MOKE OXOIUIIOBAaTH IEKijbKa pokiB. [lysi mpukiany
MoxiBo HaBectn Pimnsgupairo. [Ipo mouarok mporpamu
IIO/I0 3aKYIIiBJII HOBHX JIiTakiB y Dinnsaumii Ha 3aminy 64
3actapinux F/A-18 «XopHer» y 2025-2030 pokax 0y:10 oro-
somreHo Hanpukiani 2015 poky. ¥V peanizauii wiei nmporpa-
MU IUIaHYIOTh B3STH y4acTh komnaHii Boeing (F/A-18E/F
Super Hornet), Dassault (Rafale), Eurofighter (Typhoon),
Lockheed Martin (F-35) i Saab (Gripen-E). HaBecni 2018
POKY KOHKypcaHTaM Oy HaJlaHi BUMOT'H IO HOBUX JIITAKiB,
a BuOip BHHMIYBa4a BinOynerscs B 2021 poui [12].

Bonrapist Bxe OJIM3BKO IECATH POKIB BUPIIIY€E MTUTAHHS
3aKyMiBJIi BUHMILYBa4iB JUIsl 3aMiHM JitakiB Mir-29. Cra-
HoM Ha nouarok 2019 poky Ha 030poenHi bonrapii 3Haxo-
JsThest 12 GoiioBux BHHUIYBadiB Mir-29 i tpu yu6oBo-60-
HOBI MalIMHU 1BOTO TUIY BUpoOHUITBA 80-X poKiB XX CT.
OcHOBHUMH TTpo0IeMaMu IbOTO Tpoliecy B boirapii € He-
cTaya komTiB B OromkeTi. Ha movarky uepBHs 2018 poky
napiameHT bonrapii 3aTBepiuB IUIaH ypsiay 3 NpHIOaHHS
16-Tn cy4acHHMX BHHUILYBauiB, SIKI 3aMIiHATH JiTakd Mir-
29. 3aranbHa BapTICTh NPOEKTY 3aKyIiBIl BHUHMIILYBadiB
ckiane Onmusbko 1,8 mibsipaa espo [13].

IMo-Tpere, Bapricth aBianiiinnx cuctem OBCT wuac-
TO TIEPEBEPIIyE MOXKIMBOCTI 0OOPOHHMX OIOIDKETIB IO/I0
3aKyIMiBJIi TaKMX CHCTeM. TOMy JI0 TOIIYKY MEXaHi3MiB iX
(iHaHCyBaHHS 3aiy4atoThes He Tiibkun MO, a it ypsiim ta
3aKOHO/IaBUl opraHu Kpain. Hampukian, Ha 3aKymiBirO HO-
Bux BuHHUINyBaviB i BIIC DinnstHll, mpU3HAYCHUX JIIS
3aminu 64 3actapinux F/A-18 «XopHer», 3a piteHHsM ¢iH-
CBKOTO IapJIaMEHTY», OKPEMOIO CTaTero BUTpaT Oyae BHII-
neHo Bix 7 g0 10 mupa. e€Bpo, M0 € caMUM JOPOTHUM IIPO-
extoM npunoanus OBCT ®innsumiero B i icTopii. 3rigHo
i3 MJIaHaMM BUHMITYBa4i « XOPHET», 10 EKCILTyaTyIOThCs 3
1992 poxy, 6yayTs crimcani 10 2030 poky. Hogi sitaku BIIC
®innsnaii po3paxoByroTh BUKopuctoByBaru 10 2050-x pp.
V Toii e yJac, OoroyionieHa BapTiCTh 3aKyIIiBIli, HMOBIPHO,
CKJIaJIe JIMIIE OJHY TPETHHY Bij 3arajbHUX BHIATKIB IIPO-
TSTOM CTPOKY eKcIutyaranii JyiitakiB. [Tpu 1ipomy BapTicTh
00CTyroByBaHHsI 1 MofIepHi3allii Oyne 3ajexard BiJ TOrO,
CKUIBKM coto3HMX DIHISHAIT NepkaB OyayTh eKCILTyaryBa-
tn 00panuit BIIC ®innsauaii nitak [14].

ITo-yeTBepTe, TOBrOCTPOKOBI TEPMiHM pealtizalii mpo-
rpaM, IUIaHiB a00 OKpEMHX IPOEKTIB II0J0 NPHIOaHHS
asiariitaux cucrem OBCT. Bonu MoxyTh csiratu g0 10-12
pokiB [12, 14]. Ilpoanamnizyemo Iie Ha MpUKIagax 3aMOB-
JICHHS, BUTOTOBJICHHSI Ta MOCTa4YaHHs MaJMBO3aIllpaBHUKIB
MRTT A330 xommanii Airbus Defence and Space. Jlitak
MRTT A330 ans 3MEHIICHHS 3arajbHOI BApTOCTI MPOrpa-
MU CTBOpeHHUi Ha 6a3i komepuiiiHoro jitaka Airbus A330-
200. Kopnopartis Airbus nmocrayae mitaku MRTT A330 B
Agcrpainito, Benuky bpuranito, OAE, CayniBceky Apasiro,
®panuito Ta Be1e NeperoBOpy 3 iHIIMMH KpaiHaMH.

[Ticns 3amoBniennss MRTT A330 B 2005 poui aBcTpaitiii-
cpki BIIC nianyBasm moyaTu OTpUMYBaTH JIITAKH 3 TIOYATKY
2008 poky, 00 MOBHICTIO 3aBEPIIATH MOCTAYaHHS 5-TH Ji-
takiB 710 2010 poxy. Onnak nepumii sitak MRTT A330 (aB-
crpauniiiceke nosnadenHs: KC-30A) ABcrpaiist oTpuMana B
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yepBHi 2011 poky. [lepeobnagHaHHsIM I1€ YOTUPHOX JIiTa-
KiB jyis aBcTpaniiicbkux BIIC 3aiimaeThest kommanis Qantas
Defence Services[en] Ha cBoili 0a3i B bpicOeHi.

VY ciuni 2004 poky MinicrepctBo oboponu Bemmkoi
Bpuranii oromocuino npo BuOip Bapianrta jitaka MRTT
A330 (Voyager KC) sik niTaka-3anpaBHUKa B paMKax IMpo-
rpamu Future Strategic Tanker Aircraft, moximkanoi 3ami-
HUTHU iCHYIOU1 JiTaku-3anpaBHUKH Ha 0a3i L-1011 i VC10.
27 6epe3ns 2008 poky CTOPOHH MiIHCATH KOHTPAKT Ha IO~
cradyaHHs 14 JyiTakiB 3 mocTaBkoro nepioi Mamuay y 2011
poui. [epiuii mitak OyB nepexanuii y 2012 poui.

VY 2007 poui OAE oronocuny npo miJiycanHs 3 KOM-
naHier Airbus MeMopaHIyMy PO B3aEMOPO3YMIHHS IIOI0
kymiBii Tppox MRTT A330. Komnanis Airbus oronocuia
Ipo mignucanHs TBeproro koHrpakry 3 OAE B mortomy
2008 poky. 3 ciunsg 2008 poxy CayniBcbka ApaBis mianu-
caJia KOHTpaKT Ha rocradanus Tpbox MRTT A330. V nunni
2009 poky Oyino orosomieHo, mo CayniBcbka Apaist 3amMo-
Buiia mie Tpu Jitaka MRTT A330.

VY ®panuii peanizyroTs IporpaMy 3aKymiBii Oarartorii-
JIp0BUX TpaHcnopTHuX jitakiB MRTT (Multi Role Tanker
Transport) MRTT A330 Phnix mns BIIC, sxi OynyTts BH-
KOHYBaTu (YHKIII MajnuBO3anpaBHUKIB, TPAHCIIOPTYBAHHS
BaHTaXiB Ta ocoboBoro ckiany. MRTT A330 Takox Moxe
BUKOHYBaTH (yHKILIi caHITapHOTrO JiTaka. 3aliKaBleHICTh
y npuadaHHI Takux JiTakiB @panuis npossmia y 2011
poui. Jlitaku A330 Phnix 3amMiHSATh JBa TUIM TEXHIKA B
napky ¢panuy3pkux BIIC: ameprkaHCBKI JTiTaKu-3anpas-
nuku C135 i KC135 i crpareriuni Tpancnoptaukua A310
i A340. YV BilicbKOBIi Iporpami KpaiHH, po3paxoBaHOl Ha
2019-2022 pokwu, nependadaerbes, mo 10 2023 poky y Gpraot
Oyzne nocrasieno 12 onununk. [lepmmuit nitak MRTT A330
Phnix 0yB nepenanuii y posnopsypkenss BIIC dpanmii 19
>koBTHs 2018 poky [15].

Mo-n’siTe, CKIIAJHI MPOIECH IMirOTOBKH, OpraHi3arii
Ta IPOBE/ICHHS TEHJIEPIB Ta MEPErOBOPIB LIOJ0 YKJIAAaHHS
yrojl Ta JOTOBOPIB LIOAO MPOrpaM, IUIaHIB a00 OKPEeMHX
MpOeKTiB st npuadanHs asiauiiHux cucrem OBCT. Sk
MpaBWJIO TIpoliecH npuadanHs asiamiinux cucrem OBCT
HOCSATh KOMIUIEKCHUH Xapakrep. BoHu 3auinaioTh He Tifb-
KU BIfiCLKOBI Ta BifICLKOBO-TEXHIUHI MMMTAHHS, a il BOEHHO-
€KOHOMIYHI, TOJIITHYHI, 00OPOHHO-IPOMHCIOBI (odceTHi
rporpamu), po3BUTKY iH(pacTpykTypu Tomo. Hampukian,
B [naii B 2007 poui crapryBaB Tenaep MMRCA (Medium
Multirole Combat Aircraft — «Cepenniii 6araTomisiboBuii
OoifoBHii JiTak») 3 MeTOrO 3aKymiBii 126 cepennix Oararo-
nipoBuX BUHMINYBauiB st BIIC THail. 3asBku Ha KOHKYPC
HojiaNIM 1IicTh aBiaOyxiBHMX Kommauid. B 2011 pomi Oynn
BU3Ha4YeHI «(iHAIICTH» KOHKYpCY — (paHIly3bKHH JiTaK
Dassault Rafale i eBpomeiicbkuii - Eurofighter Typhoon.
Ocrarouynuii pesynsrar TeHuepa OyB orosomenuit B 2012
poui. BIIC Iupgii BuOpanu QpaHy3pKHii BHHHILYBad
Dassault Rafale. Hezabapom miciist iboro crapryBaju Ie-
peroBopH 1010 MalOyTHHOTO KOHTPAKTY, 3 ypaxyBaHHIM
ocerHoi nporpamu. ['onoBHOI0O MpoOIIeMOl0, IO 3aBaXka-
Jia MiITUCAHHIO KOHTPAKTY, CTAIM PO301KHOCTI 13 PUBOIY
miXOMy J0 BHPOOHMITBA JiTaKiB. [HMiS 3ampornoHyBajia
18 MamuH KynuTH B TOTOBOMY BUII, a iHi 108 - moBuHHI
Oysu moOymoBaHi iHAifickkoro koMmaHiero HAL. YV koHTpakT

IHAIMII TIpariu BKIIOYMTH Tiepeaaqy BCiX HEOOXITHUX TexX-
HOJIOTIH 1 TOKyMEHTaIlil, 3aBsIKK YOMY 1HIIMChKe MiInpu-
€MCTBO 3MOIJIO OW y Mail0yTHROMY 3alHSTHCS JTILEH31HHUM
Oy/iBHHUIITBOM BHHHIIYBaYiB.

Crnouarky, y 2007 poui, B [Haii nependavanocs, mo Ha
3akymiiao 126 nitakiB Oyge BUTpadeHo mpubmusHo $12
wipn. Y 2012 poky nependadyBaHa BapTiCTh KOHTPAKTy 3
ypaxyBaHHSIM BapTOCTi Iepeladi TEXHOJOTiH BHpOCHa JI0
$18 mup. [His TaKOK HAMOJISATANA HA B3SITTS (DPAHITY3KOI0
koMmaticro Dassault BignoBizabHOCTI 3a SIKICTh CKIIagaH-
Hs BUHHIIYyBauiB Rafale Ha iHnificekux miampuemcTpax. Y
ciuni 2014 poky kommanis Dassault orosmocuna, 1o 3 ypa-
XyBaHHSIM BCiX BUMOT [HJIT LliHa KOHTPAKTy TIOBHHHA Iepe-
Bummut $20 Mipa, a 3a oriHkaMu excreptiB — $30 mups.
®panuis He moroauucs Ha ymoBH [Haii 1y 2015 poui [aais
NIpUIHSIA PIlICHHs] NPUIIMHUTH NEPETOBOPHUIL Ipolec i 3a-
kputu Tenaep MMRCA [16]. Cranom Ha 2019 pik Inzis
po3mIsiaae MOXKIUBICTD puOanHs 110 nerkux BUHUILYBa-
4iB B pamkax teHaepy MMRCA-2 ua cymy B $15-20 muips.

36inbimenns epexruBHocti BTII 3 opranizauii ckian-
HUX IPOLIECIB CTBOPEHHsS HOBHMX, MOJEpHi3alii iCHyrounx
a0o 3akymiBii 3pa3kiB HOBUX aBiariitaux cuctem OBCT B
MPOBIHUX JIePKaBax 3/IHICHIOIOTH Ha OCHOBI Teopil yrpas-
JIHHS pu3uKaMu [5]. 3a o0csAraMu BTpaT PU3HKH MOXKIIHBO
KJiacugikyBaTy Ha HE3HAYHI, MaJli, Cepe/iHi, BEJMKI Ta Kara-
cTpoivHi BiTHOCHO BapTOCTi BCHOTO Tpolecy (Iporpamu,
MIPOEKTY TOIIO). 32 JKepeslaMi BAHUKHEHHS PU3HUKHU pealli-
3anii BTII 3 opranizanii Buie 3a3Hau€HHUX IPOLIECIB MOXK-
JIUBO PO3MOJUINTH Ha (hiHAHCOBI, MOJITHYHI, iIHBECTHUIIIHHI,
IHHOBAIII{HI, MAPKETUHIOBI, KOMEPIIii{Hi, IPOMHUCIIOBI, Ha-
YKOBO-TEXHOJIOTi14YHi, EKOJIOTIYHi, CTPAXOBi TOIIO.

AnropuT™ ynpapiiHHS pusnkamu 3 peauizanii BTII 3
oprasizauii MmpoleciB CTBOPEHHsS HOBMX, MOJEpHi3alil ic-
HyrHO4HX a00 3aKyIIiBiIi 3pa3KiB HOBUX aBialliiHUX CHCTEM
OBCT moxi1Bo c(hopMyBaTH B HACTYITHIHM MOCIIJOBHOCTI:

JIOCKOHAJILHUH aHaJli3 opraHizauii IponeciB CTBOPEHHS
HOBHUX, MOJIEpHi3alii icHytounx abo 3aKymiBii 3pa3kiB HO-
Bux aBianiitnux cucrem OBCT Ta BusiBnenHs ¢akropis, ski
MOXXyTb BHECTH HET'aTHBHI MOMEHTH B BUKOHAHHS 3aILIaHO-
BaHHUX 3aXO/IiB;

KJIacuQiKyBaTH pU3UKOBI (pakTOpH Ha OCHOBI BUOpaHOI
knacudikarii;

IIPOBECTH aHalli3 PU3UKOBUX (PAKTOPIB, BUSBUTH HMO-
BIpHICTB TX HACTAHHS Ta MOXJIMBI 30MTKHY iX HACTAHHS JIJIs
BCIX IPOIIECIB;

PO3pOOUTH IIJTaH 3aXOAIB IIO/I0 3MEHILIEHHS MOXKIIMBUX
PH3HKIB y X0/i BAKOHAHHS 3aIlJJaHOBAaHHUX 33aXO/IB, OL[IHUTH
Horo e(eKTUBHICTb, 3aTBEPANTH HOTO Ta 3AIHCHUTH HOTO
peaizaiiio;

BCTaHOBHUTH MOHITOPHHT L1010 BUKOHAHHS TUIAHY 3aX0-
B 110710 3MEHILEHHSI MO>KJIMBUX PU3HKIB, IIPOBECTHU OLIIH-
Ky PEaJbHOTO BIUIMBY 3aXOMiB Ta 3IIHCHIOBaTH po3poOKy
JIOATKOBUX 200 KOPETYIOUH 3aXO/iB 1010 3MEHILIEHHS PH-
3HKIB.

He Bukiukae CyMHIBIB HEOOXiHICTh MPOBEICHHS PO3-
pPaxyHKIB pH3HKIB IpH MPOEKTYBaHHI CKJIQJIHUX 3pa3KiB
030pOEHHS, OCKUIBKM, HE3BAXKAIOYM HE Te, IO IpU Iula-
HYBaHHI 3a3Ha4€HMX pPOOIT BHKOPHCTOBYETHCS 3HAYHA
KIUJIBKICTh BHXIJHHMX JaHHX, PO3pPOOHHMKaMH BCE 4YacTille
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BIPOBaKYIOTHCS OLIBII CKJIAHI TEXHIYHI PIiLlICHHS, KOM-
MIOHYBaHHS, CXeMH, AITOPUTMH Ta TaKOX BiIOyBa€THCS CYT-
TEBA 3MiHA X ITOKOJIHB 32 PaXyHOK BIPOBAKEHHS HOBHX
TEXHOJIOTIH Ta pileHb. Y TOW ke 4ac, e MPU3BOIAMUTH JI0
YCKJITHEHHS [TPOEKTIB, MOSBU Oe3iivi (akTopiB HEBH3HA-
YEHOCTI, SIKi HE MOXYTh OyTH CBOE€YaCHO BPaxoBaHi, IIO
CTBOPIOE MEBHI PU3UKU BUKOHAHHS MPOEKTY B 3aJaHi Tep-
MiHH 1 iepersiny Oromxkery [5].

Sxmo icHye N pusnkoBHX (akTopiB opraizauii mnpo-
LIECiB CTBOPEHHsI HOBUX, MOJIEpHi3allii iCHyr0o4HX abo 3aKy-
miBi 3pa3kiB aBianiiinux cucrem OBCT, a iiMoBipHIiCTh Ha-
cranns i-ro ¢axropa P, i 30uTok a4 i-ro dakropa Oyne K,
TO CyMapHHH pU3UK R 3 oprasizamii mporeciB CTBOPEHHS
HOBHUX, MOJIEpHi3allii icHyt0unX a0 3aKymiBJIi 3pa3KiB aBia-
niriaux cucreM OBCT Oyze

R=>" PK,. (1)

Perymotoun #mMoBipHicTh HacTanHs i-ro ¢akropa P,
abo 36UTOK st i-r0 (pakTopa K, MOKIMBO 3MEHILYBATH Cy-
MapHUM pu3HK R.

TakuM YMHOM, METONUYHHUHN MiAXiJ 3 YIPaBIiHHSA pPU-
sukamu BTII 3 opranizaiii mporeciB CTBOPEHHS HOBUX,
MOJepHi3alli iICHyroYHX ab0 3aKymiBii 3pa3KiB aBialliitHUX
cucreM OBCT MOXITMBO chOPMYITIOBATH TaK: BECh IIPOLIEC
MpoaHai3yBaTH, BUAUIATH PU3UKOBI (hakTopu Ta Kiacudi-
KyBaTH iX, OI[IHUTH HMOBIPHICTb IIPOSIBY PU3UKOBUX (PAKTO-
PiB Ta MOXJIMBHH 30MTOK y pa3i X HaCTaHHS; pO3paxyBaTH
3arajJbHAN PU3HK Ta OLIHUTH YU JOIyCTHMUH BiH, 9 Hi;
IpOaHaNi3yBaTH KOKHUH 3 PU3HUKIB Ta BUSBUTH MOXKIHBOC-
Ti JUI TX 3MEHIIEHHS; PO3pOOUTH IIaHN 3MEHIICHHS PU3H-
KiB Ta IPUHHATH PIMICHHS IOAO HOT0 BUKOHAHHS; BCTAHO-
BUTH CHCTEMY MOHITOPUHTY IIOJO 3MEHIIECHHS PU3HKIB Ta
MIPOBOJIUTH OLIHKY €()EeKTHBHICTh HISTIBHOCTI 3 PO3POOKOI0
KOPETYIOUiX 3aXO[iB IS 3SMCHIICHHS PU3HKIB.

Hanpuknan, njst mporeciB CTBOPEHHST HOBHUX, MOJIEPHIi-
3amii icHyrounx a0o 3aKymiBii 3pa3KiB aBiallitHUX CHUCTEM
OBCT BaxxiuBrUMH € (HiHAHCOBI PU3UKH i3-32 BEIUKUX 00CS-
riB HeoOXiqHUX pecypciB. [Ipu 3aKyIiBii HA 30BHILIHIX PHH-
kax asianitanx cucrem OBCT BaxxiuBUMHU OynyTh PUBHKH
30BHIIIHBO-EKOHOMIYHOI ISUIBHOCTI Ta BOEHHO-TIOMITAYHL
PU3UKHU (MOXKIIMBI CaHKIIi, O3BOJIH Ha IIepeaady TeXHOIOTIH
TOILIO), PU3UKN BUKOHAHHS O)CETHUX Iporpam ta yrox. [1pu
po3podkax amiamiitaux cuctem OBCT BaxkimBuME OymyTh
PHM3HMKH 1HBECTHIIIHO-IHHOBAIIIIHOT MisIBHOCTI, HAassBHOCTI
HOBHUX TEXHOJIOT1H, CBOEYACHOTO BHKOHAHHS BJIACHHX IIPO-
rpaMm Ta IUIaHIB, a TAKOX POOIT 3 KOOTeparlii TOMIO.

TakuM YHHOM, TPOBEIACHUI aHAI3 PO3BUTKY aBialliii-
Hux cucteM OBCT no3Boiisie KOHCTAaTyBaTH, IO MPOBIiTHI
KpaiHN BXK€ ChOTOJHI (OPMYIOTH MPOTpaMu 3 MPHUIOAHHS
cucteMm, siki OyayTh Ha 030poeHHI B 30-40-x pokax XXI
ct. 3okpema, CIIA ¢GopMyrOTh BUMOTH IO BUHHIIYBadiB
IIOCTOTO MOKONIHHS Ta OCHAIIEHHS iX JIA3€pHHUM, €JIEKTPO-
MAarHiTHUM, TiEP3BYKOBHM Ta IHIIMMH HEepPCIEKTUBHUMHU
Turamu 030poenns. @pannis Ta Himeyunna ke posnoda-
JIM HOBY CIIUJIBHY TporpaMy cTBopeHHs kK 2035-2040 pokam
MEPCICKTUBHOT CHUCTEMH «OOHOBOIO aBIAIlifHOrO KOMII-
JEKCY», SIKMiA Oyae MaTd y CBOEMY CKJIaJl ITIJIOTOBaHUM

BUHMIIYBa4 HOBOTO IMOKOJIHHS 3 HA0OPOM HOBOTO Ta MO-
JepHi30BaHOTO 030poeHHsA, poborm3osani BITIA, sxi Oy-
IYTh 3B’513aHI B €IUHY MEPEKEIEHTPIUHY OOHOBY CHCTEMY.
AHaNoriyHy nporpamy HepcrieKTHBHOI CUCTEMH «00HOBO-
TO aBialifHOTO KOMIUIEKCY» modana (opMmysatn Benmka
Bpuranis. Snonis Gopmye mporpamy po3poOKu Ta BHPOO-
HULTBA SAMOHCHKUMH KoMnaHismu OIT HOBoro aBiauiitHOTO
KOMIUIEKCY Ha 0a3i MPOEKTy TEXHOJIOTIYHOTO JEMOHCTpa-
Topa X-2 Ta HoBUX BIIJIA i aBiariitHoro 036poeHHs (Ha-
MIPUKIIaJ], aepo0aTiCTHYHHUX 1 Fiep3BYKOBHX PaKeT), He3Ba-
JKAFOYM Ha 3aKyIBIIO aMepHUKaHChKUX JiTakiB F-35. Lleit
aBiarfifiHuii komrutekc moBuHeH B 30-x pokax XXI crt. 3a-
MinuTy BuHunyBadi F-2. KHP Ta P® Takox 3asBuiu npo
IIOYaTOK PO3POOKU HOBHX aBialliiHUX KOMILJICKCIB IOCTOTO
TTOKOJTIHHSL.

PO3BHTOK HOBHX TEXHOJIOTIH IO3BOJISIE MTPOTHO3YBATH
nosisy y 30-40-x pokax Ha OCHOBI TilIEP3BYKOBHX TEXHO-
JIOTI IPUHIMIOBO HOBHX IIOBITPSHO-KOCMIYHUX CHCTEM
OBCT.

Takox psin kpain 3axigHoi €Bponu (Pinnsgis, bens-
rist, Hopserisi, Hinepnanau To1mo) posnovanu popMyBaHHS
IIporpam 3aKyImiBii aBiallifHUX CHUCTEM, siKi OyayTh 3Haxo-
JUTUCH Ha 030poeHHI y 30-40-x pokax XXI cr. [Ipornosu
MMOKA3yIOTh, 110 BaPTICTh aBIaI[IfHUX CHUCTEM B HAMONMKYi
poku Oyne nepepuiryBatu 50 % Bifl BCbOTO CBITOBOTO PHH-
Ky 030pO€Hb.

Tak sk HOBI mporpamu 3 po3poOOK Ta 3aKyHiBii Hep-
CHEKTUBHHUX CHCTEM «OOHOBMX aBiallifHUX KOMILJIEKCIBY
NoTpeOyIOTh BEJIMKUX pecypciB ((piHAHCOBHMX, TEXHOJIOT1Y-
HUX, HAyKOBUX, IPOMHUCIIOBHX TOIIO), TO IIPOBIIHI JeprKa-
BH KoperyioTh cBoro BTII momo oOrpyHTYBaHHIO TaKTHKO-
TEXHIYHUX Ta BOEHHO-CKOHOMIUHHMX XapaKTEPUCTUK TAKUX
aBiauifianx cucreM OBCT must 30poiiHux cui ta Gpopmy-
I0Th MDKJIEpP)KaBHY KOOTIEpaLilo IX BHPOOHUIITBA.

BucHoBku

Buxofsiun 3 BUIlE 3a3HAYCHOTO aHAI3y, B pAMKaxX HO-
Boi BTII anst o6rpynTyBaHHs 3akymisimi 1t 3C aBiariitHux
KOMIUICKCIB aKTyaJIbHUMHU € MUTAHHS: PO3POOKH METOHY-
HUX TiIXOMIB MO0 aHaTi3y MEePCIIEKTHB PO3BUTKY aBialliii-
HUX KOMIUICKCIB Ta OOTPYHTYBAaHHS 3aKyMHiBII TAKHX KOMII-
nekciB 1yt 3CY Ha OCHOBI Teopii ynpaBiliHHS PU3HKAMH
B YMOBaxX OOMEXEHHX PecypcCiB, SKi BKIIIOYaIOTh HACTYITHI
3aXO0JIH:

pO3po0Ka OMEepPaTUBHO-CTPATETIUHUX BHMOT UL TEp-
CIIEKTHMBHMX aBlalliiHAX KOMILIEKCIB, sIKI HEOOXIIHI MaTH
Ha 030poenHi BIIC, Buxomsaun 3 HEOOXiTHHX MEPCIICKTUB-
Hux crnpomoxnocter 3CY (lenepanvnun llIma6b pazom 3
BIIC);

MOTIEPEIHI BOEHHO-EKOHOMIYHI OIIIHKM BapTOCTI HEOO-
X1IHUX MEPCIICKTUBHUX aBIaIlIifHUX KOMIUICKCIB Ta PH3UKH
X OTpPUMAaHHS 3 BU3HAYCHUMH OINEPATUBHO-CTPATETIIHUMH
BUMOTaMH 3 ypaxyBaHHsM SIK CaMHX KOMIUIEKCIB, TaK i He-
00xiHo1 iH(pacTpyKTypH [uIs TX eKcILTyaTaii, iArOTOBKH
(axiBmiB oA 1X eKcIuTyarallii, HeoOXiTHOTO 030pOEHHS Ta
1HIIIOTO yCTaTKyBaHHsI, MO0 OyIyTh MOCTABJICHI Y BCTAHOB-
JICHH] TePMiHH;
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TIOTIepeHI OLIIHKU 3 MOXJIMBOCTSIMU BH3HAYEHHS HE00-
X1THUX BEIMKHUX (PIHAHCOBHX PECYPCIB Ta PU3HKIB iX OTpHU-
MaHHs, 13 3anydeHHsM sk MO, MinicrepcTtBa (iHaHCIB i
VYpsiny Ykpainm, tak it [Ipesunenta, Panu Gesneku i 06o-
ponu Ta BepxoBHoi Panu Ykpainu;

po3po0Ka BIAMOBIAHUMHU YycTaHOBamMH (ab0 OKpeMo
CTBOpEHIH Tpymi) BapiaHTIB cTpareriii npuadaHHsS HEoO-
XITHUX aBiaIllifHUX KOMIDICKCIB Ha BHYTpPIIIHBOMY abo
30BHIIIHIX PUHKAX 3 YpaXyBaHHSM MEPCIEKTHB PO3BUTKY
BiTunsasHoro OITK Ta HagBHUX aBlaliliHMX TEXHOJOTIH B
VYkpaini, BKIFOYarOYN MTUTAHHS OpraHi3amii Ta mpoBeIeHH
TEHJIepiB, MiJATOTOBKH 3aIMTIB JO0 MOXIHMBHX IOCTaYallb-
HUKIB HEOOXIJHUX aBialllfHUX KOMIUICKCIB Ha iH(OpMa-
mito (aarn. Request for information, RFI), Ha miinu (aHTm.
Request for Quotation, RFQ), Ha (komep1iliHy) mporio-
sunito (anrt. Request for Proposal, RFP) tomo, a Takox
BH3HAYCHHS OpTaHi3aliil s BeJCHHS IeperoBopiB (Minic-
mepcmeo 0boponu Yxpainu ma inuii ynosHo8asxceHi opeanu
KMV);

OTIpAITFOBaHHS BapiaHTiB 0(PCETHUX BHMOT, 5IKi O CrIpH-
SUTH PO3BUTKY YKpaiHChKOi AepxaBHOi Ta mpuBaTHOi OII,
y pa3i 3akymiBii HEOOXIJHUX aBialiiHUX KOMIUICKCIB 3a
KOP/IOHOM Ta OIliHKa PHU3HKIB peaizamnii 0CeTHHX BHMOT,
BPaxOBYIOUH, 1110 00CAT 0(pCeTHHX BUMOT Oyie mpOomopiiii-
HO BIUIMBaTH Ha BapTICTh BCHOTO KOHTPAKTy 13 3aKymiBii
HEOOXiTHUX aBilallifHUX KOMIUIeKCiB (Minicmepcmego eko-
HOMIYHO20 pO36UMKY i mopeieni Yxpainu pazom 3 iHuumMu
MIHICmepcmeamu).

Tak sk MuTaHHA TPUAOAHHS HEOOXITHHWX aBiamiifHUX
xomiutekciB st BIIC e myxke aktyansaumu aias 3CY, To
JOLUIBHO I TMHTaHHS MNpPOaHANi3yBaTH NpPU HPOBEACHHI
oboporHoro onny Ta oy OINK BiamosigHO M0 3aKOoHY
Vkpainn «IIpo HamioHanbHy Oe3meKy YKpaiHu», 10 MpH-
HHsTHit BepxoBHoto Panoro Ta BBenenuii B aito [pesnnen-
ToM Ykpaiau y 2018 porri. Takoxk BaXJIHBHM MATAHHSIM TIPU
npua0aHHI HEOOXIMHUX aBiarliftHux KoMIuiekciB mis BIIC
CTaHe TMOPSIOK B3a€MOJIT LIEHTPAIILHUX OpPraHiB BUKOHAB-
40i BITaJ¥ [T BUPIMICHHS BUIIE 3a3HAYCHUX ITUTAHb.

OuyeBHIHO, 110 e()EKTHBHA PeaTi3allis IOCTaBICHHX 3a-
B/IaHb MOXKJIMBA JIMIIIE [IUISTXOM BHKOPHCTaHHS METOIOJIOTI]
MIPOTPaMHO-LIITFOBOTO IIaHyBaHHS po3BUTKY OBT, sika mo-
BHHHA BPaxyBaTH MOJIMBOCTI CYy4aCHHX 3ac00iB 00pOOKH
BUXIZIHUX JIaHUX i TUM CaMHM BIUIMBAaTH Ha MIPOLIECH yTBO-
peHHS BiqnoBigHOTO iH(OpMamiiHOTO TIpocTopy [5].
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Evaluation method

of realization the policy

of military-technical
cooperation (mtc) of Ukraine

HasedeHo nidxi0 wjo0o ¢popmy8aHHA mMemoouKu
nposedeHHsA OUIHKU cmaHy peanizayii 060poHHO-
npomucsiosoi CK/1a0080i1
nonimuku. Mamepianu cmammi Moxyme 6ymu Ko-
pucHumu ona ¢gaxisyie 060poHHOI 2any3i YkpaiHu Ha
nepeuUHHUX emanax OUiHIBAHHS PiBHIO BOEHHOI 6e3-
neku oepxasu

Kntoyosi ciosa: 80eHHA beaneka 0epxasu, B0OEHHO-
MexHIYHa NOIIMUKG, eKcnepmHa oOyiHKa.

BOEHHO-MEXHIYHOI

The policy of the MTC as part of the military-technical
policy of Ukraine is the process of establishing and apply-
ing a set of scientific and organizational grounds, princi-
ples, criteria, methods, rules and norms aimed at defining
the policy on exports, imports, international cooperation on
development, production, modernization and repair of ar-
maments and military equipment (AME). That is, the policy
of the MTC as part of the MTP includes that part which is
directly related to international transfers of AME, services
and production of AME.

Taking into account the objectives of the study, the
methodology for assessing the status of the implementation
of the MTC policy as part of the MTP of Ukraine is pro-
jected.

It is necessary to choose a criterion and apply it to assess
the policy of the MTC from the standpoint of the methods of
system analysis. The MTC system is an organizational and
economic system, which is a collection of state authorities,
organizations and enterprises that are in charge of the man-
agement of the MTC process, the production and export of
military goods (MQ), spare parts and services, their interac-
tions and relationships, as well as information links.

Many of the changing factors, such as the global envi-
ronment, political, economic, military, social and other fac-
tors, affect the functioning of the MTC system. The choice
of the correct criterion determines the results of evaluating
various decision options.

State regulation in the field of military-technical co-
operation means the definition of the main areas of activ-
ity in accordance with the political, economic and military
interests of the state. State authorities within their powers
need clear coordination and control of MTC. Every year,
the importance of licensing activities for the development,
manufacture, modernization, implementation, repair and
disposal of MTC, weapons and armament is increasing. State
authorities should be more rigorous to impose prohibitions
or restrictions on international transfers of MG in accordance
with Ukraine’s international obligations in order to ensure
transparency and protection of the political, economic
and military interests of the state. In this, the Stockholm
International Institute for Peace Studies often focuses on
its expert reports. The Cabinet of Ministers, in the event of
various situations in the world market, should provide state
guarantees for the implementation of international transfers
of MG. In the economic aspect, enterprises of the defense
and industrial complex (DIC) should create conditions for
preventing competition between the domestic subjects of
the MTC on the foreign market.

In order to increase the efficiency of the MTP of
Ukraine, it is necessary to clearly outline the powers of state
authorities on issues of national security policy and policy
of the MTC.

The task of developing a methodology
Appointment of the methodology — an assessment of the
status of formation and implementation of the MTC policy
as part of the MTP of Ukraine by the determined indicators
and criteria.
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Taking into account that the assessment of the status of
formation and implementation of the MTC policy as part
of the MTP of Ukraine is multicriteria with a large number
of uncertainties and contradictions, then the methodology
development will be carried out on the basis of statistical
and system analysis using expert methods and conceptual
approaches used in the work [1].

Many factors contribute to the formation and implemen-
tation of the MTC policy as part of the MTP [8-12]. There-
fore, we will evaluate the MTC policy as a part of the MTP
on the basis of multifactorial analysis [3, 4].

On the basis of statistical, normative-legal, scientific,
and research information necessary for the proper prepara-
tion of methodological and analytical materials in the field
of state MTP, the problem will be analyzed in three planes:

—  military aspects of the MTC policy as part of the
MTP;

—  political aspects of the MTC to ensure the MTC
policy as part of the MTP;

—  economic aspects of the policy of the MTC as part
of the problems of the formation and implementation of the
MTP.

To develop a methodology for assessing the condition
of implementation of the MTC policy as a component of the
MTP of Ukraine, we use the mathematical apparatus pre-
sented in the paper [1].

Evaluation algorithm

Evaluate the state of formation and implementation of
the MTC policy as part of the MTP of Ukraine is proposed
by the algorithm formulated and used in the work [1].

The main features of the application of this algorithm
in relation to the assessment of the state of formation and
implementation of the MTC policy as part of the MTP are:

—  definition of indicators for assessing the formation
and implementation of the MTC policy as a component of
the MTP;

—  the formation of questionnaires taking into account
all the features of the task of assessing the MTC policy as
part of the MTP.

Expert evaluation is carried out according to the steps
defined in [1, 2].

Criteria and indicators for assessing the MTC

The content of the MTC of Ukraine with foreign
countries is the activities of authorized state authorities,
organizations and enterprises, public and private companies
and companies involved in the development, production,
sale or purchase of military products, as well as with
the planning, coordination and services of the military
appointment. In theory, the PTS of Ukraine should pursue
the following main goals:

in the military sphere — to ensure or balance the devel-
opment of the combat capabilities of their own Armed Forc-
es on the basis of the scientific and technological achieve-
ments of the national defense-industrial complex (DIC), as
well as the use of scientific and technological achievements
of foreign countries in their own interests;

in the political sphere — conquest (retention) and
strengthening of political leadership in Ukraine’s vital na-
tional interests in countries and regions of the world; ensur-
ing the ability, through the PTS, to influence the political,
economic or military situation at the global or regional
levels;

in the economic sphere — the receipt of currency funds
for state needs (primarily for financial assistance to defense
industries, restructuring of military production, utilization
of weapons and equipment, etc.), increasing the competi-
tiveness of Ukraine’s military products on the world market
of armaments and, thus, its share in the world economy.

In determining the criteria, expert assessments are used
with all their disadvantage, although for many systemic
analysis tasks that are difficult to formalize, this is the only
way to construct a criterion.

In determining the integral criterion for evaluate the
state of formation and implementation of the MTC policy as
part of the MTP of Ukraine and the complex indicators (fac-
tors), the approaches presented in [1, 5, 6, 7] were used. As
an integral criterion for evaluate the state of formation and
implementation of the MTC policy of Ukraine, we will de-
termine the effectiveness of the policy on a set of complex
indicators (factors), which determine the overall assessment
of the MTC policy as a component of the MTP. The effec-
tiveness of the MTC policy as a component of the MTP E
will be defined as follows:

E=3kK,, (1)

i=1

where Kk, — weighted coefficients of complex factors; K, -
value i-th complex factor; n — is the number of complex
factors.

Weight factors of complex factors are determined on an
expert level. In the presence of a group of experts, the value
of complex factors are found is an average.

Define the scale of the evaluation MTC policy as a com-
ponent of the MTP in the form of interval values as shown
in Table. 1

Table 1
Scale for evaluating the PTS performance indicator

MTC policy as part MTP The value of the indicator £
Very effective E>0.8
Effective 0.8>FE>0.6
Insufficiently effective 06>E>04
Ineffective 02<E<04
Very ineffective E<0.2

Substantiation of indicators in the political, econom-
ic and military spheres characterizing the effectiveness
of the operation of the MTC

The content of the MTC of Ukraine with foreign states
is the export-import activity of the executive authorities of
the state, organizations and enterprises that are involved
in the development, production, sale or purchase of mili-
tary products, as well as with planning, coordination and
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military services. The MTC of Ukraine has both an export
component and an imported one. In recent years, the import
of AME has a number of problematic aspects, namely:

military aspects of technical equipment of the Armed
Forces and other military formations of Ukraine: ensuring
strategic stability, strengthening Ukraine’s military-political
positions, etc.;

political aspects of international cooperation Ukrainian
defense industrial complex for the production of weapon
systems. First of all, it is the provision of access to scientific
and technological achievements of foreign countries for the
purpose of their further use by the national defense indus-
trial complex to create effective AME systems;

direct procurement of foreign AME for the needs of the
military organization of the country (MOC), economic item
of AME disposal, etc.

Based on the foregoing, complex indicators (factors)
that significantly affect the policy of the MTC as a
component of the MTP, are:

assessment of military aspects of the formation of the
MTC policy as a component of the MTP (indicator in the
military sphere);

assessment of political aspects of the MTC policy as a
component of the MTP (indicator in the political sphere);

assessment of the economic aspects of the MTC policy
as a problem of formation and implementation of the MTP
(indicator in the economic sphere).

Characteristics of complex indicators

The military aspects of the formation of the MTC
policy as a component of the MTP, we will evaluate on
factors (indicators):

E ess —the level of ensuring strategic stability and secu-
rity in the regions of the world vital for Ukraine’s national
interests;

E mpp — the level of strengthening of Ukraine’s mili-
tary-political positions in the regions of the world vital to
Ukraine’s national interests;

E imp — indicator of support at sufficient level of Ukrai-
nian military potential.

The political aspects of the MTC policy as a compo-
nent of the MTP, we will evaluate on indicators:

E rpl — the level of conquest (retention) and strengthen-
ing of political leadership in the regions of the world vital
for Ukraine’s national interests;

E pir — the level of ensuring the possibility of political
influence at the global and regional levels of the world;

E psp — the level of provision of social protection of
personnel of enterprises developing and producing military
purpose goods (MPG).

The economic aspects of the MTC policy as a prob-
lem of formation and implementation of the MTP will be
assessed by the indicators:

E soe — the total amount of exports of MPG per year;

E pso — growth of the total amount of exports for the
year compared to the previous year;

E aop — the amount of the export orders portfolio of the
MPG;

E iop —increase in the amount of the orders portfolio for
export of MPG;

E eee — amount of foreign exchange earnings from ex-
ports per year;

E iee — increase the amount of foreign exchange earn-
ings from exports per year;

E psd — the level of the share of payment at the expense
of the state debt in the total amount of export of MPG per
year;

E bso — the level of the balance of the structure of or-
ders;

E dfm — the amount of purchases of MPG and dual use
(DU) of foreign manufacture;

E ofei — the cost of offset contracts for the export and
import of MPG and DU.

Indicators for the monitoring of the MTC of Ukraine
with foreign countries are given in Table. 2

Table 2
Indicators for evaluating the status of the MTC
o Conditional
h Name of indicator abbreviated
designation
1 Indicators in the political sphere
1.1 |The level of conquest (retention) and Erpl
strengthening of political leadership in the
regions of the world vital for Ukraine’s
national interests
1.2 | The level of ensuring the possibility of E pir
political influence at the global and regional
levels of the world
1.3 |the level of provision of social protection E psp
of personnel of enterprises developing and
producing military purpose goods MPG
and DU
2 Indicators in the economic sphere
2.1 | The total amount of exports of MPG and E soe
DU per year
2.2 | Growth of the total amount of exports for E pso
the year compared to the previous year
2.3 | the amount of the export orders portfolio of E aop
the MPG and DU
24 |Increase in the amount of the orders E iop
portfolio for export of MPG and DU
2.5 | Amount of foreign exchange earnings from E eee
exports per year
2.6 |Increase the amount of foreign exchange Eiee
earnings from exports per year
2.7 |The level of the share of payment at the E psd
expense of the state debt in the total amount
of export of MPG and DU per year
2.8 | The level of the balance of the structure of E bso
orders
2.9 | The amount of purchases of MPG and dual E dfim
use (DU) of foreign manufacture
2.10 | The cost of offset contracts for the export E ofei
and import of MPG and DU
3 Indicators in the military sphere
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No Conditional
h Name of indicator abbreviated
designation
3.1 | The level of ensuring strategic stability and E ess
security in the regions of the world vital for
Ukraine’s national interests
3.2 |The level of strengthening of Ukraine’s E mpp
military-political positions in the regions
of the world vital to Ukraine’s national
interests
3.3 |Indicator of support at sufficient level of E imp
Ukrainian military potential

The general positions of this assessment are reduced to
the fact that the effectiveness of the MTC is estimated for
each sphere (political, economic, military) according to the
relevant indicators.

Military sphere. The total efficiency rate of MTC in the
military sphere £, can be represented as follows:

L
Ey=YnxY,. @

=1

where L — the number of indicators of the MTC’s effective-
ness in the military sphere; ri — weight coefficient, deter-
mined by expert method; Y/ — the significance of the indica-
tors of the MTC’s effectiveness in the military sphere.

Using conditional abbreviations in Table 2, Table 3
shows the values of the weighting coefficients ri, which cor-
respond to the values of the MTC performance indicators in
the military sphere.

Table 3
Weighting coefficients of indicators of the MTC’s
effectiveness in the military sphere

Designation | Conditional | Marking of | The value
of the factor | abbreviated | the weight of the
and its designation of | coefficient of | weight
components | the indicator influence | coefficient
(factor) of of influence
influence BTC
Y, E ess r, 0,3
Y, E mpp r, 0,3
Y, E imp r, 0.4

Political sphere. The total efficiency rate of MTC in the
political sphere can be represented as follows:

M=

E,=)rxY, 3)

i i

where M — is the number of indicators of the MTC’s ef-
fectiveness in the political sphere; ri — weighted coefficient,
determined by expert method; ¥i — the significance of the
indicators of the PTS’s effectiveness in the political sphere.

Using conditional abbreviations in Table 2, Table 4
shows the weighting coefficients ri, which correspond to the
value of the indicators of the MTC performance indicators
in the political sphere.

Table 4

Weighting coefficients of indicators of the MTC’s
effectiveness in the political sphere

Designation Conditional Marking of | The value of
of the factor abbreviated the weight the weight
and its designation of | coefficient of | coefficient of
components | the indicator influence influence
(factor) of
influence BTC
Y, E rpl v, 0,4
Y, E pir v, 0,3
Y, E psp v, 0,3

Economic sphere. The total efficiency rate of MTC in
the economic sphere can be represented as follows:

0
E, =) rxY,> (4)
=

where Q — is the number of indicators of the MTC’s ef-
fectiveness in the economic sphere; rj — weight coefficient
determined by the expert method; ¥j — the significance of
the indicators of the PTS’s effectiveness in the economic
sphere.

Using conditional abbreviations in Table 2, Table 5
shows the weighting coefficients rj, which correspond to the
value of the indicators of the MTC performance indicators
in the economic sphere.

Table 5

Weighting coefficients of indicators of the MTC’s
effectiveness in the economic sphere

Designation | Conditional | Marking of | The value of
of the factor | abbreviated | the weight | the weight
and its designation of | coefficient | coefficient of
components | the indicator of influence
(factor) of influence
influence BTC

Y, E soe r, 0,2

Y, E pso r, 0,1

Y, E aop r, 0,1

Y, E iop r, 0,2

Y, E eee 2 0,1

Y Eiee r, 0,05

Y. E psd r 0,1

Y, E bso T, 0,05

Y, E dfm r, 0,05

Y, E ofei r, 0,05

Taking into account the following as an integral indica-
tor of the efficiency of the MTC of Ukraine, the following
equation can be used:

M 0 L
E=pE;+p,E;+pE,= plzeri +pZZrIY/. +p32rIYI , (5)
= = =

where p,, p,, P; — weighted coefficients (determined by
the expert method).
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Method for evaluation of formation of the MTC
policy as a component of the MTP, proceeding from the
military (military sphere) aspects

On the basis of the expert estimation method, we will
present an approach to the analysis of the efficiency of the
MTP in terms of the effectiveness of the formation of the
MTC policy as a component of the MTP.

The policy of the subsystems of the MTC directly af-
fects both the MTP in general and the military-political
stand (MPP). Therefore, it is important to develop a me-
thodical apparatus for assessing the impact of military fac-
tors on the policy of the MTC as a component of the MTP,
and in the future, the development of recommendations for
the improvement of the MTP.

Taking into account the analysis and designation in the
Table 2, the expert evaluation of the complex coefficient
(assessment of the formation of the policy of the MTC as
part of the MTP, based on military aspects), can be calcu-
lated by the formula

L
E, =Y rxY,, ©
=1

where ri and yi — weighted coefficients determined by
the expert method. They take into account the levels of:

ensuring strategic stability and security in the regions of
the world vital for Ukraine’s national interests;

strengthening of Ukraine’s military-political positions
in the regions of the world vital to Ukraine’s national in-
terests;

support at sufficient level of Ukrainian military poten-
tial.

Method for evaluation of formation of the MTC pol-
icy based on political aspects

In this section, based on the method of expert evalu-
ations, describes a methodological approach to analyzing
the effectiveness of the MTC policy in terms of evaluation
the political aspects of the formation and realization of this
policy.

Various institutions of power (the President of Ukraine,
the National Security and Defense Council of Ukraine, the
Cabinet of Ministers, the Verkhovna Rada, etc.) are influ-
enced by decisions of strategic importance in formation of
the MTC policy.

Based on the institutional system (structure), the forma-
tion and organization policies MTC and MTP affected by
the following factors:

political leadership of Ukraine in the international arena;

the distribution of powers of the state authorities regard-
ing the formation and realization of the MTC in the state;

creation of the regulatory and legal base of the MTC,;
creation of the MTC system in the state.

Relevant for Ukraine is the legal framework within MTC
participation of Ukrainian entities in international associa-
tions created for projects of research, development, produc-
tion, modernization and disposal of AME. To date, there
are not defined rights (including the results of intellectual
activity) of entities in the processes of the creation of AME
with the use of domestic and foreign investors, not worked

out normative documents on the management of DIC in the
performance of the tasks of ensuring the defense sufficiency
of the state, including institutions of various forms property.

Therefore, it is important to develop a methodical ap-
paratus for evaluating the policy of the MTC, and in the
future to develop recommendations for the improvement of
this policy from the point of view of the political system
(structure) of the state.

Taking into account the analysis and designation in the
table 2, the expert value of the complex coefficient of evalu-
ation of political aspects of the policy of the MTC as a com-
ponent of the MTP can be calculated by the formula

Mk

E

n=

XY, 7)

1

where ri and yi — weighted coefficients determined by the
expert method. They take into account the levels of:

conquest (retention) and strengthening of political lead-
ership in the regions of the world vital for Ukraine’s na-
tional interests;

ensuring the possibility of political influence at the glob-
al and regional levels of the world;

provision of social protection of personnel of enterpris-
es developing and producing military purpose goods MPG.
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MpiopuTeTHNN PO3BUTOK
KPUTUYHNX TEXHONOrIN -
3anopykKa 3MmiLiHeHHS
060poHO3aaTHOCTI Ta
@KOHOMIYHOro 3pOCTaHHA
AepKaBu

Po3z2naHymo csimosuti 00c8i0 po3sumky Kpumuy-
HUX mexHoJ102il, NPOAHAi308aGHO CMAH PO3BUMKY
yiei cghepu 8 Ykpaini ma po3pobsieHo deski npono3uyii
071 NOOO/NIAHHA npobsieM HA WJ/AXy PpO3BUMKY
HAyKoB80-mexHO/102i4HOI cihepu Oepxasu

Knrovosi cnosa: npiopumemHi HanpamKu po3gum-
Ky, KpUMUYHI BOEHHI MexHOo02il.

PaccmompeH muposoli onbim passumus Kpumu-
yecKux mexHos102uti, NPOAaHAU3UPOBAHO COCMOSAHUE
passumus 3mol ceepsbi 8 YkpauHe u paspabomatvl
Hekomopebie NpeosioxeHus 0J19 hpeodosieHus npo-
671eM Ha nymu paseumus Hay4Ho-mexHos02u4yeckoli
chepsi 20cydapcmea

Knouesble c/108a: npuopumemetble HanpasieHus
passumus, Kpumuudeckue 80eHHble mexHo02UU.

PiBeHb PO3BUTKY HayKH i TEXHIKU € OJHUM 13 TOJIOBHUX
YMHHHKIB MIPOTPECY JIOICHKOTO CYCIIBLCTBA, IMiJABUIICHHS
MaTepiabHOTO JOOPOOYTYy TpOMAaISH JAepXKaBH, X iIHTEIEK-
TYaJIbHOTO Ta JYyXOBHOTO 3POCTaHHS, IO 3yMOBIIOE HE0O-
XITHICTh TIPIOPUTETHOI JepKaBHOI MIATPUMKH PO3BHTKY
HayKH 1 TEXHOJIOTiH.

Mera cTarTi moysrae B y3araJbHEHHI CBITOBOTO J0-
CBily PO3BUTKY KpUTHYHUX (KIr040oBHX) TexHonorii (KT),
aHami3i crany 1€l cdhepu B Yipaini Ta po3poOiii mpomno3u-
i U1 TOJ0NaHHs IPOoOIeM Ha IIUIAXY PO3BUTKY HAayKOBO-
TEXHOIOTIYHOI chepr AepKaBH.

Tak B CLIA, y 1989 poui, 106 yHUKHYTH €KOHOMi4HO-
ro BiJcTaBaHHs i 3a0e3neunTu Oe3neky Kpainu, Oyia iHi-
uiioana ¢enepanpHa nporpama “HarioHanbHi KpUTHYHI
texnoorii” (National Critical Technologies, NCT). OcHo-
BHA MeTa MPOTpaMH — OpTaHi3aIlis Ta MPOBEACHHS CHCTe-
MATHYHOTO aHAJI3y CTaHy HAWBAXKITUBIIINX (I CKOHOMIKH
it Oe3rexu aep’kaBM) TEXHOJOTIH B iHTepecax HiITPUMKH
MPUAHATTS OpraHaMy 3aKOHOJABYOi Ta BUKOHABUOI BJIaJH
JIep’KaBHUX pillleHb B cepi HaykH 1 TexHiku. [InanyBaHHs i
oprasnizaiis po0iT 3a mporpamoro NCT Oys10 mokiaieHo Ha
HamionaneHy panxy mo Hayti i TexHimi (NSTP).

B ymoBax OypxJIMBOTO pocTy 00CATY KOMEpUiifHHX Ha-
YKOBO-IOCTITHUX 1 JOCIiTHO-KOHCTPYKTOPCHKUX —POOIT
(HAAKP) y 3aransHOoMy o0cs3i ¢inancyBanns HJIJIKP y
CHIA B niepion 3 1990 o 1995 pik Oyso yxBajieHe pillleHHs
mipo niepeaaqy nporpamu NCT mif yripapniaas MiHicTepcTBa
00OpOHM Ta PO HATaHHA 1 00OPOHHOI CTIPSIMOBAHOCTI.

B 1995 poui nporpama Oyna mepeiiMeHOBaHa Ta OTpPH-
mana HasBy Militarily Critical Technologies Program,
MCTP (IIporpama BOEHHHMX KpPUTHYHUX TEXHOJOTIN).
OcHOBHa MeTa 1€l JOBrOCTPOKOBOI MPOrpaMH — CUCTEMa-
THUYHE BUBYEHHS Ta OL[IHKA BCHOTO CIIEKTPY TEXHOJIOT1H, 110
BXKE BHKOPHCTOBYIOTHCS IIPH CTBOPEHHI 030pO€HHS Ta Bili-
cbkoBOi TexHikM (OBT) ab0 MOTEHIIIHO 31aTHI 3aIliKaBUTH
BIHCHKOBE BiJIOMCTBO.

dopmyBaHHS EPETiKiB KPpUTHYHUX TEXHOJIOT1H BiiOyBa-
€ThCS HA OCHOBI HAyKOBO-TEXHIYHUX KPHUTEPIiB, 110 BiIOMBa-
IOTh BiIOMYY ¥ HalioHaNbHY crierudiky. [Ipu oMy meperi-
ku CIIIA Oinbiroro Miporo BpaXxoBYIOTh iHTEpECH 000OPOHH, a
3aXiTHOEBPOTICHCHKI — BIIOMBAIOTH MPArHEHHS JJOATH OLTBIIT
(byHIaMEeHTaIBHUN XapaKTep HaliOHAIbLHAM TEXHOJIOTIYHIM
nporpaMaM. Bu3HaueHHsI MPiOPHUTETIB HAYKOBO-TEXHIYHOTO
PO3BUTKY KpaiH i CKJIaaHHsI IIepesiKiB KPUTUYHHX TEXHOJIO-
Till IPyHTY€ThCSA Ha MIUPOKOMY BHKOPHCTAHHI €KCIIEPTH3H B
kxoMmbOiHamii 3 Metogukamu “Jlenpdi” 1 “DopcaliT’, CyTHICTH
SKUX TIOJIATAE y TPOTHO3YBAHHI MOSIBU HOBUX BHCOKHX TEX-
HOJIOTiH, BIUINBY MaiOyTHIX HayKOBHUX PO3POOOK HA METOIH
BEJICHHSI BiliH, HAa PO3BUTOK IIEBHHX Tally3eil POMHUCIIOBOC-
Ti TOIIO IIISIXOM 3a04HOT0, 0araTopiBHEBOTO Ta aHOHIMHO-
IO OMHUTYBaHHS BHCOKOKBaTI(DIKOBAHHUX EKCIIEPTIB 3 METOIO
OTPHMAaHHS KOJIEKTUBHOI TyMKH 3 BUCOKUM CTYIIEHEM JOCTO-
BIpHOCTI Ta HafiHOCTI [1, 2].

Po3poOka TeXHONIOTIYHUX ITPOTHO31B, 3aCHOBAaHHUX Ha Me-
Tomi “Jlenb(hi”, — e crpoda nepe0aYnTH PO3BUTOK Tiel a00
iHIIIOT TeXHOJOTIT Ha TpuBaly nepcrnekTury (20 — 30 pokiB).
“DopcaiiT” 11e MeXaHi3M BU3HAYCHHS MPIOPUTETIB IeprKaB-
HO1 HayKOBO-TEXHIYHOI OJITHKH KpaiH. Lleit meTon nmependa-
Yae CIIbHE i3 IPOMHCIIOBICTIO BU3HAYCHHS ITEPCIICKTHBHUX
PHHKIB 1 TexHOMOT1H Ha HaitOmwK4i 10 — 20 pokiB Ha OCHOBI
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peKOMeH/1alliH, 10 BUHUKAIOTH 13 aHalli3y peajbHO HasBHHUX
PECypCiB, K MaTepiabHUX, TaK 1 IHTEJICKTYaIbHIX, & TAKOK
MOXJIMBOCTEH X 3MIIJHEHHS 1 HApOIIlyBaHHSI.

3 MeTor0 popMyBaHHS MEPETiKiB KPUTUIHUX TEXHOIIO-
riit B CILIA Oyna po3pobieHa aBToMaTu30BaHa iH(popMaiii-
Ha CHCTEMa 1 BIJIOBigHA 0a3a JaHUX, 10 MICTUTh JOKJIAM-
HUH ONMUC KPUTUYHHUX TexHousoriil. 3a 3amoBieHHsM MO
CIIIA miopiuHO BeAETHCS HAyKOBO-AOCIHA poboTa 3 yI0-
CKOHAJICHHSI MePEeIiKiB KPUTHYHUX BOEHHUX TEXHOJIOTIH.

ExcriepTHi OIiIHKY BHKOPUCTOBYIOTHCS 3aXiTHUMHU Kpa-
{HaMH i TIpH po3poO1li IPIOPUTETHUX AEPKABHUX IPOrpam
IIOJI0 PO3BUTKY KPUTHYHO BAXIIMBHX TEXHOJOTIH, peari-
3alisl SIKUX J03BOJISE 3AIMCHIOBATH PETYIIOrYl (QyHKii
JiepkaBu B cepl pO3BUTKY BUCOKHX TEXHOJOTIH. Jlepkas-
Ha MiATPUMKa J[a€ MOXKJIMBICTH MPOMUCIOBO PO3BHHEHHM
KpaiHaM yCHIIIHO KOHKYPYBAaTH Ha PHHKaX HayKOMICTKOi
MIPOAYKIII Ta 3a0e3neuyBaTH HEOOXiTHIHA piBEHb TEXHOJO-
TiYHOT  000POHHOT Oe3MeKH.

B 2013 c¢inancoBomy pomi kepiBHHUITBOM IleHrtaro-
Hy OyJI0 yXBaJIeHe pIllIeHHs MPO MEPEeTBOPEHHS IpOorpamu
MCTP y HoBuii poekT mij Ha3Boto “OlliHKa CTaHy i piBHIB
po3BHUTKY KpuTHuHHX TexHomoriii” — Critical Technology
Assessments. B OromKkeTHOMY 3amuTi BiiCHKOBOTO BiJIOM-
crBa Ha 2014 ¢inaHCOBHH pik el MPOEKT OyB BKIIOUE-
HUI OKPEMHUM DPO3/IJIOM B 3arajibHy Mporpamy 3 Ha3BOIO
“Amnaniz odoponnux texnojoriit” — Defense Technology
Analysis [3].

VY xpainax €C (Opanmis, Yexia, Hinepnanmu ta iH.)
nutandst KT rojoBHUM YHHOM pO3IIAIaniich y MeXax Mpo-
rpaM HayKOBO-TEXHOJIOT1YHOTO NPOTHO3YBaHHS 3a JJOIOMO-
roto metozonorii Gopcaiiry [4].

B komumubomy CPCP cuctemarnysi crpodu BHOODY
HayKOBO-TEXHOJIOTTYHHUX MPIOPUTETIB TAKOXK MAIOTh JIOCUTh
noery ictopiro. e B 1980-i pokn B KomrmurekcHiit mpo-
rpami HayKoBoO-TexHiuHOTO Tporpecy CPCP Bim3Hauamacs
HeoOxigHicTh y nepion 1991-2010 pokiB inTeHCH]iKyBaTH
JOCIIJDKEHHST B 00J1acTi eNeKTpoHiky, iHpopmaTuku i 06-
YHCIIIOBAILHOT TEXHIKM, HOBUX MarepialliB, HayK MpO JKUT-
TS, HAYKOBOTO MPHIafo0y/ayBaHHs, & TaKOXK MPAKTHYHO Y
BCix oOmacTsax ¢yHAaMeHTanbHOI Hayku. HaiiBakmmsimri
HanpsIMKH HAyKH, TEXHOJOTI H MPOIYKTH PO3IISAIAIIUCS
TaKoX B paMKax IiJAroTOBKM KoMIiekcHOro mporsosy co-
LiaJIbHO-€KOHOMIYHOTO 1 HAyKOBO-TEXHIYHOTO PO3BHUTKY
CPCP na 1996-2015 poxwu.

B Pociiicekiit @enepanii (PP) nmoapidni podotu 3miii-
CHIOBAJINCH EKCHEepTHUMHU Trpymamu Pamm Oesmeku Pocii,
Hepxxommpoma, Komitery Pociiicekoi @eneparrii mo ma-
MIHOOYTYBAHHIO 1 PSTy 1HIINX MiHICTEPCTB 1 BiIOMCTB.

B Tabmumi HaBeneHO MporpaMu HaIliOHAJBHOTO PIiBHS JIe-
SIKUX KpaiH, HalpaBlIcH] Ha PO3BUTOK KPUTHYHHUX TEXHOJOTIH.

Orsan ¢paxoBux IyOiKaliii CBIMYUTH, IO Y IIEPiox
3pOCTaHHS MacIITabiB KOHKYPEHIIi K MK OKPEMHUMH BU-
COKOTEXHOJIOTIYHUMH KOMIIaHISIMH, TaK 1 MiXK KpaiHaMH, Je
TOJIOBHUM (PAaKTOPOM €KOHOMIYHOTO 3POCTaHHS € HayKOBO-
TEXHOJIOTi4Ha cdepa, TOCTiIHKEHHIMHA PoOIeM KPUTHIHUX
TEXHOJIOT1# 3aliMaliach 3Ha4YHA KUTbKICTh HAYKOBIIiB, 30Kpe-
Ma BiTYM3HSIHMX. B YKpaiHni HopmaTuBHO-TIpaBoBe 3abe3re-
YEeHHS] KPUTUYHUX TEXHOJOTIH IOYasio BIPOBAIKYBaTHCh
micis 1993 poky, Komm okpeMuMu rmocranoBamu Kabinety
MinictpiB Ykpainu Oyny npuHHATI pilieHHS 3 PO3BHUTKY i

3aXMCTY BITYM3HSHHUX KPUTHUHHUX TexHousorii [5—8]. IIpo-
0JIeMU TUIaHYBaHHS 1 CTUMYJIIOBaHHSI KPUTHYHUX TEXHOJIO-
riif B iHTepecax 3abe3neueHHs 000pOHO3/1aTHOCTI YKpaiHH
po3nsaamuck y poborax B. T'opOysina [9], O.Bemuuka [10],
OKpeMi Migxonu 10 GOpMyBaHHS Cy4aCHHX MEPENTiKiB KpH-
TUYHUX TEXHOJIOTH B YKpaiHi Ta cBiti — y poborax T. [1u-
capenko, T. Ksamu, B. /Iuxanoscekoro, J[. 3akieBCbKOro,
O. FOpuenka [11 — 14]. ¥V mexax JOCTIIKEHb MPOOIeMH
€KOHOMIYHOI Oe3rexkn YKpaiHu mpoOieMaMu KPUTHYHUX
TexHoori# 3aiimanuce B. Illnemko, 1. Biabko [15]. Oxpe-
Mi HAyKOB1 JOCIIJKCHHS IIOA0 BH3HAYCHHS BITYM3HIHHUX
KPUTHUYHHUX TEXHOJIOTIH NMPOBOAMINCH y paMKax IepiKaB-
HUX MPOTPaM MPOTHO3YyBaHHS HAyKOBO-TEXHOJOTIYHOTO Ta
IHHOBaLIHOTO PO3BUTKY Ykpainu [16, 17].

CyuacHuii eran po3Butky OBT xapakrepusyerscst mif-
BUILEHHSM POJIi HAYKH Ta HOBITHIX TeXHOJIOTIH. B mimomy
psal BITYM3HAHUX Ta 3aKOPAOHHUX JOCIHI/DKEHb 3a3Ha-
YaeThCs, 110 DPIBEHb TAKTHUKO-TEXHIYHUX XapaKTEPUCTHK
npaktuyHo Beix TuniB OBT y pamkax ¢iznunux egexris
(IpUHIMITIB), HA OCHOBI SKMX BOHHU CTBOpPEHI, TEXHIYHUX
pillIeHb Ta TEXHOJIOTIH, 1OCAT CBO€ET MeXi (3aKOH Mepexory
KIUJIbKICHUX 3MiH Y SIKICHI, KpHBa S — MOAIOHOTO PO3BHUTKY
TexHiyHux cucteM) [18]. ToMy momanbmInil pO3BUTOK HO-
BITHIX 030pO€Hb MOMKJIMBHI JIMIIE IUISIXOM BIIPOBAJKEHHS
IIPOPUBHUX HAYKOBO-TEXHOJIOTIYHUX JOCSITHEHb, KPUTHY-
HUX (KIIOYOBUX) TEXHOJIOTiM, CTBOPEHHS Ha iX OCHOBI
MYJIBTHUILTIKATOPHHUX 3pa3KiB, KomiuiekciB, cucrem OBT
Ta 3aCTOCYBaHHS HETPATUIIIMHUX TTiIXOIB.

Ha »anb, TOBOIUTHCSI KOHCTATyBaTH BillCTaBaHHS YKpai-
HHU B TaTy3i TEXHOJIOTIH BijJ AepxkaB — “HoBuX wieHiB HATO
ta €C Ha 5-10 pokiB, a BiJ TEPEIOBUX JepPKaB-IIiepiB
(CILLA, oxpemi nepxxaBu €C, Amonis, IliBnenna Kopes) na
15-20 pokiB. BypximBuii TeXHONOTIYHUI PO3BUTOK CIOCTE-
piraerbcst Takok B Kurai Ta TypequnHi, 1o nocrynoso Ha-
OrKae 11l KpaiHu 10 epKaB-JIiJIepiB.

Ha crorozni B YkpaiHi iCHy€ psiji HEBUPILIIEHHX ITPOOIIeM,
110 3aBaXKAIOTh PO3BUTKY i HayKOBO-TEXHOJIOTIYHOI cdepH
Ta 3a0e3MeUeHHI0 HalllOHAIBHOT Oe3MeKH 1 000POHH.

B npomuciioBocti Yipainu, HayKOBHX Ta OCBITHIX 3aKia-
J1ax BciX ()OpM BIIACHOCTI TEXHOJIOTTYHHUI Ta J1ab0paToOpHUiA
TIAPKU 3HOIICHI (Pi3UYHO 1 MOPAJIBHO OLIBIIIE HiXk HA TIOJIOBHU-
HY, a B JIGIKUX BHIaIKax HaBiTh Ha 90 — 100%.

[Mintpumanus GoeroroBHocTi HasBHOro OBT, 3a0esrme-
YyeHHs1 Oe3leKH eKcIutyaraiii 00 €KTiB eHepreTHKU (aToOMHi,
TEIUIOBI, T1IPOCIICKTPOCTAHIIIT, TA30Bi Ta EJICKTPOMEPEKi) Ta
OinbIocTi 00 €exTiB iH(pacTpyKkTypu moTpedye HeraiiHOro
BUPILIEHHS NPOOIEeMHU IMIIOPTO3aMillIeHHsT Ta JUBepcudika-
wii (B mepiry 4epry — eJIeMEeHTHOT 0a3u), OCKUIBKH 1CTOPHYHO
CKJIAJIaCh CYTTEBA 3aJI€KHICTH BiJI IIOCTABOK i 0OCIIyrOBYBaH-
Hs 3 00Ky neprkaBu-arpecopa P®.

BincyTHi d9iTKi BHYTpILIHI HOPMATHBHO-TIPABOBI aKTH
Ta MDKHapOAHI JOTOBOPH 3 IHIIMMH Jep)KaBaMH LIOJI0 3a-
Oe3neuennst 6oeroroBHocTi OBT, Ge3neuHocTi ekcruryararii
00’ €KTIB €HEPIETUKH Ta IHPPACTPYKTYPH.

BincyTHiit 4iTkui posnoaina ¢GyHKUid Ta BiANOBigaib-
HOCTI OpraHiB BUKOHABYOI BJIaJH, sIKi O HaJIC)KHUM YUHOM
(dopMyBanu Ta KOOPIUHYBAJIH BOEHHO-TEXHIYHY Ta 000-
POHHO-ITPOMHUCIIOBY TOJIITHKH, PO3BHBAJIN HAYKOBO-TEXHO-
JoriyHy 0asy.
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[Tporpamu, siki HarpaBJeHi Ha PO3BUTOK KPUTHYHHUX TEXHOJIOTIH

Kpaina, 3aMOBHUK, [Iporuno3oBanuit OCHOBHI pe3yabTaTu
Ha3Ba Iporpam pOKH peaizariii nepioxn
CIIA, “HarionansHi kputnaHi | HamionansHa paga mo Haymii - | 5-10 poxis [epenik KPUTHIHUX TEXHOJOTIH
TEXHOJIOTi” texHi, 1990-1995 pp.
Hinepmangu, “Texnonoriuauii | MinicrepcTBo exoHOMikH, 1998 | 10 pokiB [Nepemnik KpUTHYHUX TEXHOJIOTIH
Panap” p-
CIIA, “Kputu4Hi BoeHHI HanionanbHa paga mo Haynii | 5-10 pokis Iepenik KPUTHIHUX TEXHOJIOTIN
TEXHOJIOTii” TexHiri, 1995 p.
Opanuis, “Karodosi MiHicTepcTBO €KOHOMIKH, 5-10 pokiB [lepemik KPUTHIHUX TEXHOJOTIH
TEXHONOTii” (inaHciB i mpoMuCIOBOCTI,
1996, 2000, 2005 pp.
Uexis, “TIpono3umii mis MinicrepcTBO OCBiTH 1 Haykd, | 10 pokiB IIpono3umii momo TeMaTHKu A7
HALiOHAIBHOT JOCIIJHULIBKOT 2002-2007 pp. HAIliIOHAJIBHOT JIOCTi THHUIILKOI IIPOrpamMu
nporpaMu’ (2002-2007 pp.).
IIpono3umii 3 po3noaiay CTPYKTYpHHUX
¢doHiB, 1110 BUALTIIA €BPOKOMICIS 1S
UYecskoi PecrryGmixn
(5 mapz. espo Ha 2007-2012 pp)
P®, “IlpioputerHi HanpsiIMKK i | MiHICTEpCTBO OCBITH i HAYKH 10 pokiB [epemnix mpiopUTETHUX HANPSIMIB
KPHUTHYHI TEXHOJIOT1T ” P®, 1996, 2002, 2006 pp. PO3BUTKY HayKH, TEXHOJIOTIH 1 TEXHIKH.
Iepenik KPUTHIHUX TEXHOMIOTIN
P®, “Po3BUTOK HayKH i MiHiCTepCTBO OCBITH 1 HAYKH 8 pokiB IIpono3uriii momo po3BUTKY KOHKYPEHTO-
TEXHOJIOTii” P®, 2013-2020 pp. CIIPOMOXKHUX HaNpsMKiB (QyHIa-
MEHTAJIBHUX 1 IIOLIYKOBHX HAYKOBHX
JOCITi PKEHb.
Iepemnik KPUTHIHNUX TEXHOJOTIN
PO, “Jlocmimxenns ta MiHicTepcTBO OCBITH 1 HAYyKH | 7 pOKiB DopMyBaHHSA CHCTEMH IPIOPUTETIB
PO3POOKH IO MPIOPUTETHUX P®, 2014-2020 pp. PO3BUTKY HayKOBO-TEXHOJIOTi4HOT CepH,
HanpsIMKax PO3BUTKY HayKOBO- 110 BPaxOBY€ KOHKYPEHTHI IlepeBary B
TEXHOJIOTTYHOTO KOMILIEKCY PI3HHUX raiy3sx HayKu.
Pocii Ha 2014-2020 poxu” Iepenik KpUTHYHUX TEXHOJIOTIH
CLIA, “OuiHka cTaHy i Hamionanena paga no Haynii -~ | 5-10 pokis [epenik KPUTHIHUX TEXHOJOTIH
PiBHIB PO3BUTKY KPUTHIHUX TexHii, 2013 p.
TEXHOJIOTiH”

Henocrarnicte ¢inancyBaHHS (QyHIaMEHTANBHOI 1 MPU-
KJIQHOI HayKu IIpuU3Bela A0 TOro, 0 YKpaiHa € JOHOPOM
MIBICHHO-a31aTChKHUX JICPXKaB 3 TOUKH 30py MPOAaXy 3a 0e3-
I[iHb TMEPEIOBUX TEXHOJOIIH HAyKOBO-IOCIHITHUX YCTAaHOB
HauionansHoi akanemii Hayk Ykpainu (HAH Ykpainwm) it yHi-
BepcuTeTiB MiHiCTepCTBa OCBITH 1 HAyKHu YKpaiHH.

BifgcyTHE HOPMaTMBHO-TEPMIHOJIOTIYHE BH3HAUYCHHS
IIO0 TEXHOJIOTIH, SIKi CJIiZl BITHOCUTH 0 KPUTHUYHHX IS
3a0e3neueHHs 000POHO3aTHOCTI Ta OE3MeKH JIepKaBH.

Takum yrHOM, Ha3pijia rocTpa moTpeda y po3B si3aHHi ic-
HYIOYHX NIPOOJIEM PO3BUTKY HAayKOBO-TEXHOJIOTIYHOI chepn
JIEp)KaBH 1, B TIEpULy Yepry, — MpoOieMH PO3BUTKY KPHUTHY-
HUX (KJIIOYOBUX) TEXHOJIOTIH B YKpaiHi, SIK HUIIXy 3a0e3-
TeYeHHs] HalliOHAJIbHOI 0e3MeKH i 000POHM Ta EKOHOMIY-
HOTO PO3BUTKY JIEPIKABH.

[TpoGnemy pO3BUTKY KPHUTHYHUX (KJIFOYOBHX) TEXHOJIO-
Tiii epKaBy JOLUTBHO PO3IISAATH Ha TPHOX PIBHSIX.

1. IMorouni kpuTHYHI (KJIIOUOBI) TEXHONOIIl — ILie BXKe
ICHYIOU1 TEXHOJIOTI], ajie sIKi € KpUTUYHUMH I YKpaiHu B
yMOBax TpHBaro4oi arpecii 3 6oky P®. Takwuii TeXHOIOTTYHUI
“ne¢iuT”’ CTBOPIOE CIPHUATINBI YMOBH U1 CKOHOMIYHOTO Ta
TEXHOJIOTIYHOTO THCKY arpecopa Ha Ykpainy. [TotouHi kpu-
TUYHI (KJTFOYOBI) TEXHOJIOTI, SIKi € 3al0OPYKOI0 000POHO31aT-
HOCTI 1 HAIlIOHAJTLHOT OE3MEKH B IIJIOMY 1 320€3MEUyIOTh:

— 6oeroroBHicTh HasiBHOro OBT BCiX CHIIOBHX CTPYKTYD;

— OesmeyHicTh Oe3mepebiifHOT ekcIuTyarallii 00 €KTiB
SHEPreTUKH, a TakoK Oe3rnepeliifHe TOCTayaHHs Kepel
eHepril;

— Oe3rnevHicTh (DYHKLIOHYBaHHS iHPPACTPYKTYpH (aepo-
JIPOMH, TIOPTH, TPAHCHIOPTHA iH(pacTpyKTypa).

2. KputuuHi (KJIFOYOBI) TEXHOJIOTIT, HEOOXIHI ISl BUKO-
HanHs HOBUX JIKP, TexHOMOrii, sIKi J03BOJIIOTH MPOTATOM 3-5
PoKiB cTBOopuTH HOBITHI 3pasku OBT, HOBI 00 €kTH eHepre-
TUKH Ta IHPPACTPYKTYPH, SIKI OYyTh BiINIOBIIaTH CBITOBOMY
PIBHIO HA MOMEHT iX CTBOPEHHSL.

3. KpuruuHi (kI11040B1) IPOPUBHI TEXHOJIOTIT — 1€ TeX-
HOJIOT'11, SIKi CTBOPIOIOTH mepeayMoBu (Ha mepion 10-15 po-
KiB 1 OlJIbIIE) JUIS1 OTPUMAHHSI CTPUOKOIIOAIOHHX 3MiH SIKOCTI
OBT, 3a0e3neuytoTh BUPIILICHHS] IPUHIUIIOBO HOBUX BOEH-
HO-TEXHIYHUX 3a/1a4, 3HAYHUH MTPUPICT TAKTHKO-TEXHIYHUX
xapakrepuctuk OBT abo 3HauHe 3HIKEHHS PECYPCHUX BU-
TpaT, NOSIBY HOBUX JDKEPEI eHeprii, HOBUX (HopM 1 crioco0iB
3aCTOCYBaHHS BIMCHK (CHII), HOBUX METOMIB BE/ICHHS BiilH
4K 3ac00iB HelTpaizailii 3arpo3 00OpPOHHIH Ta HalliOHAJb-
Hiii Oe3mernti. i TexHOMOTIi CTBOPIOIOTh HOBI, BUHITKOBI
MIEPCIIEKTHBH JIJIs CTPHUOKOTIONIOHOT 3MIHU KOHKYPEHTHOTO
CTaHy Jiep>KaBH Ha CBITOBOMY PiBHI.

Kputnyni, KJIIOYOBI Y¥ OCHOBHI TEXHOJOTIi — BCI i
TEPMIHHU CTOCYIOTBCSI TEXHOJIOTIH, SIKi 3 IEBHUX MPUYUH BH-
IUISTIOTRCS 3-cepen iHmuX. [1logo iCHYIOUUX MOHATH, TO Y
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HasBHUX (haxoBHX JPKepeslax MOXKHA 3yCTPITH BU3HAYECHHS
K Oe3nocepeHbO0 KPUTHYHHUX TEXHOJIOTIH, TaK 1 CHHOHI-
MIYHUX TOHSTH: KJIIOYOBHX, IEPCIEKTUBHUX, PYODKHHX,
3aKpHBAlOYUX, BIIKPUBAIOYMX, IiAPHUBHUX, CUCTEMOYTBO-
pIOIOYMX TEXHOJIOTIH. | Xoua y 3aranbHOMY pO3yMiHHI Iii
BU3Ha4YeHHs po3nsaatoTbes sk KT, oqHak ¢axiBii Bu3Ha-
4aloTh JesKi IXHi BiaMiHHOCTI. [4, 11, 19, 20].

ExcrieptHi ysiBinenns npo KT Bkasyrots, 1o mnporec ix
BU3HAYEHHsI 3aJICKUTDH BiJ TOTO, 1[0 BKJIAJIAETHCS Yy PO3Y-
MiHHS HOHSTTSI KDUTUYHOCTI 200 3 SKMMH iICTOTHUMH O3Ha-
KaMU I8 KPUTHYHICTh MOB’si3aHa. Y OUIBIIOCTI BUIAJKIB
BU3HAYEHHS MOHATTA KPUTUYHOCTI HAOIM)KEHO 10 BU3HA-
YEeHHS NOHSATTS IPIOPUTETHOCTI, a B OKpeMuX Bumnajakax KT
BUKOPUCTOBYETHCS SIK TOJOBHHI KPHUTEpiil MpH BUSBICHHI
MIPIOPUTETHNUX TEXHOJIOTIH SIK JUIsl HUIMX CEKTOPIB EKOHOMIK
KpaiH, TaK 1 JyIsl OKpEeMHUX KOMIIaHiH.

Takum unnom, KT — e BUHSITKOBI, IepesIOMHi, mepe-
XiIHi, BUpilIAJIbHI TEXHOJOTil, 1JI51 IKUX BU3HAYAJIBHU-
MM 00CTABHHAMH € 4ac iX NMOSABM Ta NPo01eMHO-0pi€cH-
ToBaHa cneuu@ivynicTe aiil. [Hmumu croBamu, KT — ne
TEeXHOJIOTil VIl KOHKPeTHOro Mmicus i 4acy, fiki BHpi-
IIYIOTh OKpeMy npodiemy, sika nmepedyBa€ «Ha Mexi»,
3MIHIOIOYM CTaH CUCTeMH, a00 TeXHOJOrii, siki CTBOpIO-
I0Th HOBi, BUHSITKOBI NePCNeKTUBY, IKi BUBOISITH IXHiX
BJIACHHUKIB 32 iCHY104i MesKi KOHKYpeHILii.

B posnopspxenni Kadinery MinictpiB Ykpainu Big 30
ceprust 2017 p. Ne 600-p “/lesiki MUTaHHS! PO3BUTKY KPHTHY-
HHUX TEXHOJIOTIH y cdepi BUPOOHHITBA 030pOEHHS Ta Bild-
CBHKOBOT TEXHIKN’ 3aTBEPIHKEHO MEPENiK KpUTUIHUX TEXHOJIO-
il y cepi BUpoOHUIITBA 030POEHHS Ta BIFICHKOBOI TEXHIKH
Ta TJIaH 3aXO0/IiB IeP’KaBHOT MIATPUMKH PO3BUTKY KPUTHIHHX
TexHonorid. OJTHaK B 1IbOMY JOKYMEHTI HE Ma€ BU3HAYEHHS
LI0JI0 TEXHOJIOTIH, Ki CIIiJ BIAHOCUTH 10 KPUTUYHUX JIJIS
3a0e3reueHHs 000POHO3aTHOCTI Ta OE3MeKH JIepKaBy.

Jlnst BupiteHHst mpo0iiem, 1o Oyiv 3a3HaveHi BUIIE, 30-
BHIIIHS TMOJNITHKA JIEp)KaBU MOBMHHA OyTH HamnpapjieHa Ha
BXOJDKEHHsI YKpaiHM B KOOIEpalilo 3 Jiep>kaBaMu-JIiJepamMmu
1 3HAXO/KEHHI CBOTX HIlll Yy TPOYKYBaHHI HE TLIBKH TEXHO-
JIOTiH 1 3HaHb, aJie W MPOAYKLIl 3 BUCOKAM PIBHEM JIOaHO]
BapTOCTI.

HemnpunyctuMuM € nuie CHTyaTHBHE BpETYIIOBAHHS
MpOOJIEMHUX TUTaHb, )KUTTEBO BAXIIMBUMH JUIS Iep>KaBy Ha
JTAHOMY €Tarli € CHCTEMHI KOMIUIEKCHI KPOKH.

HaykoBo-TexHiuHa MONITHKA JepXKaBy MOBUHHA IOJISTa-
TH y po3poO1i abo KoperyBaHHI HOPMaTUBHO-TIPABOBHX aK-
TIB 1070 30epeEHHs Ta PO3BUTKY KPUTHYHUX (KIFOUOBHX )
TEXHOJIOT1H, CTBOPEHHI JIep>KaBHOI CHCTEMH YIPaBJIiHHS Ta
iHQpacTPyKTypH KPUTHYHHX (KITFOUOBHX) TEXHOJIOTIH, Me-
XaHi3MiB X BiZi0Opy (cHCTeMa MPIOPUTETIB) Ta PeCypCHOT
JepxkaBHOT MiATpUMKHA. HeoOXiTHO CTBOPUTH EKOHOMIYHI
YMOBH, sIKi O 3yUHWIIM eMIrpalilo 3a KOPJOH TaJaHOBUTHX
BUCHHX, KOHCTPYKTODIB, TEXHOJOTiB. AHIIICBEKUI (ino-
co¢ Tomac ['066c me B XVII cropiyui nucas, o JOIMA
pyxae Burozaa. Kapn Mapkc B XIX cropiudi cTBepIKyBas,
0 iCTOpIS € HE IO iHIIe, K JisSUTbHICTH JIFOCH, sKi Iie-
pecntiayrTh cBoi migi. TuM, XTO BiINOBITa€ 3a KPUTHUYHI
TEXHOJIOT11, HEOOXIZTHO 3aCBOITH, II0 HAyKOB1 BIKPUTTS i
TEXHOJIOTIYHI PO3POOKH MOBHHHI OyTH BUTIAHI THM, XTO iX
3IIHCHIOE, 1 TTOKH I[bOTO He Oy/e, iep)kaBa i eKOHOMiKa TeX

HE OJIep>KaTh HiSKOi BUTOMM BiJl HAYKH H OCBITH, 3aJIMILIATh-
cs1 6e3 cyuacHUX TEXHOJIOTiH, a oTxKe, i 0e3 KOHKYpEHTO-
CHPOMOXKHOT IPOAYKIIIT.

Ha neprxaBHOMY piBHI OTPiOHI 3aX0/H, peatizallisi SKuxX
3a0e3MeunTh MONONAHH a00 CYTTEBE CKOPOYEHHS TEXHOJIO-
TYHOTO BiJICTaBaHHS Bijl KpaiH-JTiepiB.

Lle Moxxe OyTH 3aKymiBIIsl NIEpEOBUX TEXHOJOTIH, 3a-
BO/IIB, SIKi IPOAYKYIOTb IIEPCIEKTUBHI 3acO0M BUPOOHMIITBA
Ta poboTu3oBaHi JiHii Tomo. [Ipukinanom Moxe ciayryBaTu
nocein ypsais Ilisnennoi Kopei, Kuraro, Typuii Ta iHImmx
JIepIKaB.

“Exonomiune uyno” IliBgeHoi Kopei rpyHTyeThcst Ha Ha-
YKOBO-TEXHIYHIH MOJITHI, SIK OCHOBH ITPOMHCIIOBO] MOJIITH-
Ku fneprkasu. [ i HaykoBoro o0rpyHTyBaHHs, GopMyBaHHS
1 peanizauii y 1966 poui OyB CTBOpEHHH IEpIINA JOCITIHUH
iHcTuTyT — Kopelicbkuii iHCTUTYT Hayk i TexHonorid KIST
(Korean Institute of Science and Technology). Crpareriero
nepkaBu Ta ocHOBHMM 3aBnanHsM KIST Oyna cmiBmpars 3
MIPOMHMCIIOBICTIO Y CTPATETIYHHUX raly3sX 100 BUKOPHCTaH-
Hsl, BUBYCHHSI, a/laNTallii Ta MOKpaIEeHHs 1HO3eMHHUX TEXHO-
JIOTi# U1 BHYTPILIHBOTO BUKOPHCTAHHSI.

Kopeiicbkuil ypsii BUKOPHUCTOBYBAaB 1HO3EMHI KpEAWUTH
JUIsl IHBECTYBaHHsI BUSHAYEHHX HUM KIIFOYOBUX TalTy3el Ipo-
MHCIIOBOCTI Ta peajii3amii npoekTiB OyJiBHHLITBA 3aBOIIB,
TPAHCIIOPTHOI, COLIATLHOT Ta 1H(OPMAIIIHHOT iH)PACTPYKTY-
pY iIHO3EMHUMH KOMITaHISIMH.

VY 80-1 poku XX-CTONITTS! OCHOBHUI (POKyC iIHHOBaMiiTHOT
TIOJIITUKY ypsiay OyJio HanpaBIICHO Ha 30JIVDKEHHS HayKH Ta
PEabHOrO CEKTOpY KOHOMIKH HIISIXOM CTBOPEHHS LIEHTPIB
TpaHc(epy BIacHHUX MEPCIEKTHBHUX TEXHOJIOTIH, TEXHOIIOI-
CIB Ta TEXHOJOTIYHUX KIJIACTEPIB.

JleprkaBa MiATpUMY€ CTBOPEHHS LIEHTPIB TpaHC(Epy Tex-
HOJIOTiH B YHIBEPCUTETAX, SIKI MalOTh IPABO JILIeH3yBaTH 0i3-
HEC Ha BUKOPHCTAHHS HAYKOBUX YHIBEPCHTETCHKUX PO3POOOK
Ta CTBOPIOBAaTH BJIACHI MIANPUEMCTBA JUIs KOMepLiasizarii
CBOIX HayKOBHX JIOCSTHEHb.

B Ilinenniii Kopei ckianace cucrema nep>kaBHO-TIPH-
BaTHOTO MapTHEPCTBA, B SIKI NpH 0e3yMOBHOMY BpaxyBaHHI
IHTEpeciB BCIX CTOpIH, AepKaBa € €AMHUM YYaCHUKOM, pi-
LIIEHHS SIKOTO € 000B I3KOBUMH JUIS BCIX 1HIIHX.

OnHMM 3 TEPCHEeKTUBHUX HULIXIB 3a0e3ledeHHs Halli-
OHAJILHOI O€3MeKH, PO3BUTKY HAayKH Ta HAayKOBO-TEXHIYHOI
chepu aepkaBH € CTBOPEHHsS (DOHIB, areHTCTB PO3BUTKY
TEXHOJIOTIH Ta MATPUMKH 1HHOBALIIH.

Hanpuknaz, 3aBnanss oo 3ade3neueHHs MiHicTepcTsa
oboponn CIIIA HOBITHIMH TEpeIOBUMH TEXHOJOTIYHUMH
PILIEHHSMH TOKJIAJICHO Ha areHTCTBO IEPEOBHMX OOOPOH-
HUxX pociigaunbkux npoektiB (Defense Advanced Research
Projects Agency — DARPA). Ocnosse 3aprnanas DARPA mo-
Jsirae B aHati3i i ¢iHaHCcyBaHHI inel QyHIaMeHTanbpHOTO i
TIPUKIIAJJHOTO XapakKTepy, a TaKoX y MOIIYKY HalpsMKiB iX
MIPaKTUYHOTO BIPOBAPKEHHS JUISl IIPUCKOPEHOI peaitizalii B
ICHYIOYHX 1 IIEpCIIEKTHBHUX 3pa3Kax 030pO€HHs i BIICHKOBOT
TEXHIKH.

VHIKaJIbHICTh I[HOTO areHCTBa MOJSITaE B TOMY, 1[0 BOHO
peaitisye TUIBKH Ti MPOCSKTH, SKI 3aTHI 3a0€3MEUUTH TOCAT-
HEHHsI PEBOJIIOIIHOTO XapakTepy B 001acTi 000pOHH, aje, K
MIPaBMIIO, 10 MAIOTh JyKe BUCOKMi pusuk. Paxisui DARPA
MiATPUMYIOTE (PYHIAMEHTAIBHI ¥ MPUKIIAIHI TOCITIIPKCHHS
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TIPY TOMY, IO 3a3JaJIerifb iCHY€ BEJIMKUI CTYNEHb PU3HKY,
00yMOBIIEHHU HEBH3HAYEHICTIO B IIPAKTUYHIN peasti3oBaHOC-
Ti 3aBIaHb a00 B TOCSHKHOCTI HEOOX1THOT €PEKTHBHOCTI.

DARPA ¢inancye sk dyHIaMeHTaJ bHI JTOCHiIKEHHS,
TaK 1 CTBOPEHHS IIOBHOMACIUTAOHMX JOCITIAHUX 3pasKiB Ta
cucreM. L[pboMy areHTCTBY JO3BOJISIETHCS TIPALFOBATH Ha Ha-
LiOHAIBHI OTpeOu Oe3 YiTKO BCTAaHOBJIEHHX 1 SICHO chopMy-
JIbOBAaHUX BUMOT.

Y ®panrii icHye ['eHepanbHA HUPEKINsS 3 030pOEHHS
(DGA) — areHctBO B CTpPyKTypi MiHicTepcTBa 00OpPOHU
@panuii, ske 3alimMaeTbcs 3abe3rmedeHHAM 30pPOHHHUX CHIT
030pOEHHAM Ta BIHCHKOBOIO TeXHiKoW. B crpykrypy DGA
BXOJISITh, KpiM [HCTIEKIi# 3 030pO€Hb, aTOMHUX CIIpaB Ta ¢i-
HaHcoBoro ynpasiinns, Haykoa paga (CS) Ta Komicis 3 Ha-
YKOBHX JIOCIIIXKEeHb ¥ iHHOBaIli# B Hayii (MRIS).

B Innii crBopeHo Oprasizanito 000pOHHUX JIOCIHIIKEHb
ta po3pobok (Defence Research and Development Organiza-
tion — DRDO) — opran aep»xaBHOI Bi1ajiy, IO BiJMOBiAAE 32
PO3BHUTOK TEXHOJIOTiH y BINCHKOBHMX LUISAX 1 3HAXOMUTBCS Y
mianopsiaKyBanHi MiHictepcTBa o0oponu [Hmii. 3aBnaHHM
DRDO € crnpusiHHS NpOLBITaHHIO [HAIT HIIIXOM PO3BUTKY
HayKU 1 TEXHIKH CBITOBOTO PiBHS, CTBOPEHHSI OCHOB CaMo-
3a0e3MeueHHsl B Taly3i KpUTUYHUX BOEHHHX TEXHOJIOTIH Ta
3a0e3MeueHHs! Pillyyoi epeBard B TEXHIYHOMY OCHAILEHHI
HAIlIOHATEHUX 30pOWHIX CHIL.

B IiBnenniit Kopei y cepri 1970 poky crBopeno Ko-
peiiceke ATeHCTBO 3 000pOHHUX po3pobok (Agency for De-
fense Development — ADD) nuist niiaHyBaHHS 1 IPOBEJEHHS
JIOCITITHO-KOHCTPYKTOPCHKHX POOIT B rairy3i 0OOPOHHHX TeX-
HOJIOTiH, BUNIPOOyBaHb Ta OLIHKK HAHOUIBII EPCIEKTHBHHUX
CHCTEM 030pOEHHS, BIIPOBA/DKEHHS IEPEIOBUX TEXHOJIOTIH Y
00OpOHHY IPOMUCIIOBICTh KPAiHH.

B P® 12 xosrHs 2012 poky OyB crBopenuii ®onpy nep-
criektuBHUX Jociipkenb (PI1J]) — ananor DARPA. ©I1J]
BU3HAYa€ OCHOBHI HAIPSMH ITOLIYKIB B Trajy3i MPOPUBHUX
JOCITIJDKEHB 1 pO3pO0OK 3 METOIO PO3BUTKY BUPOOHUIITBA BU-
COKOTEXHOJIOT'TYHOT MPOYKIii BIHCHKOBOTO, CIIEHiaJIbHOTO Ta
noziBiiiHOTO Npr3Ha4YeHHs. Takox DI/ 3abe3neuye noBeneH-
HJ iJIeH Ta PillieHb J0 PiBHS MPOEKTIB, IO/I0 SKUX Oy/ie OTpH-
MaHO TeopeThyHe Ta (ab0) eKkcriepuMeHTaIbHE O0IPYHTYBaH-
HSl MOJKJIUBOCTI Ta JIOUUIBHOCTI IPAKTUYHOTO 3aCTOCYBaHHS
(BIIpOBaDKEHHST) OTPUMAHMX TP 1X peaizallii pe3ysbTariB
IHTEJIEKTYaJIbHOI IISUTHHOCTI B IHTEpecax 000pOHH i Oe3neku
JIep’KaBH, B TOMY YMCJI B iHTEpecax MoJepHizallii 30poiHHuX
cui1 PD, ctBopeHHs IHHOBALIIHIX TEXHOJIOTIH 1 BUPOOHHUIITBA
BHCOKOTEXHOJIOTIYHOT MPOAYKIii BIHCHKOBOTO, CHEiaIbHOTO
Ta noxgiiiHoro npusHauenHs. OI1]] 3nilicHioe diHaHCyBaHHS
3a3HAauYeHUX 3aXOJIiB Ta MPOEKTIB.

YV BUKOHABUIH T BiIaay B YKpaiHi 3 METOIO HiATPUMKHA
IHHOBALi} B ray3i 000OPOHHOTO BUPOOHHUIITBA, 11 BUKOHAH-
HS 3aBJIaHb IOJI0 3aMOBJICHHS Ta CYNPOBOJDKEHHSI IIPOPHB-
HUX BHCOKOPU3UKOBHX JOCIIKEHb 1 pO3POOOK B iHTEpecax
000pOHU 11 OE3IEKH JIePkKaBH, a TAKOK CTBOPEHHS TEXHOJIO-
T 1 mpomyKuii MOIBIHHOIO MPU3HAYEHHs, JAOLUIBHO CTBO-
putu [lep:kaBHuii (poHI PO3BUTKY 0230BMX i KPUTHYHHUX
TexHoJIoriii Ta minTpumku inHoBamiit B OIIK (nani ®onp).

Jogiokoso: cmeopenns DoHOy nepedbaueHo NyHKmom
44 Boennoi ooxmpunu Yxpaiuu, 3ameeposicenol piuieHHsIM
Paou nayionanvnoi besnexu i oboponu Yxpainu 6io 02 cepnus

2015 p., yeedernum y oiro Yrazom [lpezudenma Yxpainu 6io 24
cepnus 2015 p. Ne 555 ma Jlepoicasroro npoepamoro peghop-
MYBAHHA MA PO3GUMKY ODOPOHHO-NPOMUCTOBO20 KOMNIEKCY
Ha nepiod 0o 2021 poky.

Ha nam morsi, ocCHOBHOIO MeTOr0 cTBOpeHHsT DoHay
MOBUHHO OyTH pO3pOOJeHHS 0a30BHX Ta KPUTHYHUX TEX-
HOJIOTi#, SIKi CIpsIMOBaHi Ha 3a0e3MeYeHHs HAI[IOHAJILHOT
Oe3neKH i 000POHY Ta EKOHOMIYHOTO PO3BUTKY JIepIKaBH.

OcHoBHUMM 3aBAaHHAMH Ta QyHkuismMu Ponupy no-
LIUIBHO BU3HAYUTH TAKI:

pO3po0OKa CTpaTeriuHuX IJIaHIB PO3BUTKY KPUTHYHUX
(KJIHY0BHX) TEXHOJIOTi BOEHHOTO Ta MOJBIHHOTO MPH3HA-
YyeHHs (11" ATOTO 1 OCTOTO TEXHOJIOTTYHUX YKIIaiB);

oprasizailisi IMIUIEMEHTAIIT X CTPaTEriyHuX IUIAHIB B
KOHKPETHI MPOEKTH Ta 3[iiiCHeHHs 1X (iHaHCYBaHHS TOLIO.

Opranizauniiino-npaBoBoio ¢opmoro DoHxy MoOKe
OyTH Jiep’KaBHA YCTaHOBA, SIKa € TOJIOBHUM PO3IIOPSTHUKOM
OO/KETHHX KOIITIB.

®DoH/1 NOBUHEH MaTH MDKBIIOMYHMIT CTATyC JUIsl yHUKHEH-
HSl HEOOXIIHOCTI CTBOpEHHs MoAiOHMX (OHMIB y KOXKHIN i3
crpykryp Cexropy Oe3neku Ta 000poHn YKpaiHu.

VY cBoili nissibHOCTI POH Mae B3aEMOIIATH 3 YCTaHO-
Bamu HanionansHoi akanemii Hayk (HAH) VYkpainu, Mi-
HicrepcTBa ocBitu i Haykn (MOH) Vkpainu, iHmmMu 3ari-
KaBJICHUMH MiHICTEPCTBaMH i BIIOMCTBaMH Ta HayKOBUMH
ycTaHoBaMHu HegepkaBHOI ¢opmu. Takox DoHA MOBHHEH
TiCHO cmiBmpaioBatd 3 HarioHaneHM (OHIOM JTOCIHTi-
JOKeHb YKpaiHu, 1o yTBopeHuil noctanoBoro KM Vkpainu
Big 4 nmunus 2018 p. Ne 528. Jlnst epeKTHBHOTO (DYHKIIIOHY-
BaHHs POHAY AONIILHO CTBOPUTH MIXKBIJJOMUY €KCIEPTHY
rpyny Ta HarmsnoBy Pany.

Kpim iHIIOrO, CKIagHUN CTaH HAayKOBO-TEXHOJOTTYHO-
TO MOTeHLiaTy YKpaiHH XapaKTepH3y€eThCs 1Ie i KaJapoBOIO
Kpu3oro. MixkBinomunii craryc @onmy Oyae cpHsTd KOMII-
JIEKCHOMY BHUPILICHHIO KAIPOBHX IPOONIEM SIK B HAHOMKIMiA
TIEPCIEKTHBI, TaK 1 JaCTh 3MOTy nependayuT norpedy y Bin-
TIOBIJHUX (axiBIISIX ISl PO3BUTKY IIPOPUBHUX TEXHOJIOT1H Ta
BITPOBAJKEHHS Pe3yJbTaTiB JociipkeHb. @oHx Mae Opatu
y4yacTh y 3aX0fiax, L0 CIPHSIOTh (GOpMyBaHHIO Ta PO3Mi-
meHHio Jlep>kaBHOrO 3aMOBJICHHSI Ha MIATOTOBKY CIellia-
JICTIB 3aKJaJjaMd OCBITH 3 BpaxyBaHHSIM pe3yJbTariB Mo-
HITOPUHTY TOTPed 00OPOHHOT MPOMHUCIOBOCTI Yy (axiBIsX
pobiTHHUMX Mpodecili, KOHCTPYKTOpax, aaMiHicTparopax,
TEXHOJIOTaX, IHKeHepaX, BUPoOyBauax Ta moTped MoCiija-
HUX YCTaHOB Y JOCIIJHUIBKHUX, IHKEHEPHO-TEXHIYHUX Ka-
Jpax TOLIO.

HisubaicTs @OHIY NOBUHHA OyayBaTHcs Ha HPUHIH-
nax:

— FHYYKOCTI Ta IIBUJKOCTI BUSBJIECHHS (00 3MiHU) TIpi-
OPHTETIB y HaNpPsSIMKaX JOCIIKEHb, )KOPCTKOI KOHKYPEHIIii
Ha piBHI iJel, KOHLeNnii ado MiIX0/iB, OPIEHTOBaHUX Ha
JIOBI'OCTPOKOBY IIE€PCIIEKTHUBY;

— KOHIEHTpaLil pecypciB Ha BACOKOTEXHOJIOTIYHHUX Ha-
NpsIMKax, [0 MOTEHLIHHO 3/aTHI 3a0e3Me4YnTH HPOPHB Y
PO3BUTKY 030pO€HHS (HaBITh IIPH HAsIBHOCTI BEJIMKOTO CTY-
TIeHs PU3HKY, 0OYMOBJICHOTO HEBH3HAYEHICTIO B MPaKTHY-
Hill peaTi30BaHOCTI 3aBJaHb a00 B TOCSDKHOCTI HEOOX1THOT
€(eKTUBHOCT).
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Cunosi crpykrypu Cekropy Oe3neku i 00opoHu Ykpa-
THM — 3aMOBHHUKH JOCTIIKEHb IIOJ0 PO3BUTKY 0a30BHX 1
KpUTHYHIX TEXHOJIOTiH y cepi ctBopeHHss OBT noBuHHI
3MICHIOBATH 0008 ’A3K08¢ N0200cenHs 3 Minicmepcmeom
o06oponu YKpainu Taxoro 3aMoBIeHHS (i3 ypaxyBaHHIM
MOBHOBaXKCHb MIHOOOPOHH, BU3HAUYCHUX 3aKOHaMH YKpa-
Tau “TIpo o6opony Ykpainu” ta “IIpo nepkaBHe 000pOHHE
3aMOBJIEHHS ).

HeoOxigHo mependaunti cTBopeHHS y pamkax Doy
O0anky oanux (peccmpy) 6a306ux ma KpUMUYHUX MEXHO-
J102il U1l YHUKHEHHS ITOBTOPHOTO (hiHAHCYBaHHS PO3PO-
OJNICHHS aHAJIOTIYHUX TIPOEKTIB.

Jyxe BaxumBo, 00 Oromker @onay OyB nporMcanuii
OKpeMHM psiakoM y JlepkaBHOMY OOMKETI YKpaiHu, MaB
o0csT Or0mKeTHOTO (hiHAHCYBaHHS, IO BiIIMOBiAE 3aBIAH-
HSIM JIepiKaBH 13 3a0e31eueHHs HaJIe)KHOT 000POHO31aTHOC-
Ti Ta OE3MEeKH KpaiHU K Y KOPOTKOCTPOKOBIM, TaK i B J0B-
TOCTPOKOBIH MEPCIICKTUBAX.

KpiM KowITiB IepkaBHOTO OrOIKeTy, HarloBHEHHS PoH-
Iy TaKOX MOXKe 3IIMCHIOBATHCS 3a PaXyHOK Oprasizamiii-
HUX ¥ (PiHAHCOBHX MEXaHI3MIiB 3allydeHHS IPUBATHOTO Ka-
TiTaxy 1O CTBOPEHHS Ta CYHNPOBOPKEHHS IHHOBALil y Bif-
noBigHOCTI 10 3akoHy Ykpainu “IIpo mepskaBHO-TpuUBaTHE
MAPTHEPCTBO” 13 3MiHAMH.

Jiist rapanTOBaHOTO HaroBHEHH DOHY TaKOXK NOIITB-
HO PO3IVIAHYTH IIMTaHHS BBEJCHHS HOBOTO IONATKY, SKHH
BUKOHYBaB OM TaKy >k pOJIb, K CBOTO 4Yacy iHHOBaLliHHUH
30ip npu QyHKIIOHYBaHHI iHHOBailiHOTO (hoHIY YKpaiHu,
IpH yMOBi, IO Led IOJaToK OyAyTh CIUIAYyBaTH TiNBKU
migmpuemctBa OIIK Ta 060poHHI TPHUBaTHI MiATIPHEMCTBA.

Kpim Toro, HanoBHeHHst POHY NOBUHHO NepeadavaTu
3aJly4eHHs] BCTAaHOBJICHHM IOPSAKOM KOIITIB BiJ HPOAAKY
030pO€HD Ta POSUITI IEPXKABH BiJ BHKOPUCTAHHS 00 €KTiB
MpaBa IHTEJIEKTYaIbHOT BIIACHOCTI, CTBOPCHHUX 3a OIO/KETHI
KOIITH.

Taxum ynHOM, cTBopeHHsT PoHIy Mae nepenbadaTu pos-
pOOJCHHSI BiIIOBIIHOT 3aKOHOABYOT 0a3y, sika O BU3HAYAIA
npaBoBHil cTtaryc PoHITy, HOTO MiAMOPAIKOBAaHICTh, BiAIO-
BiJTABHICTH Ta BCTAHOBIIFOBAJIa MEXaHI3MHU:

— KOOpJMHAIIT il [EHTPAJIbHUX OpPTaHiB BHKOHABYOT
BJIJIY 32 JAHUM HAIpsMOM poOOTH;

— MITPUMKH JOCITIHKEHb 1 pO3pOOOK caMe Ha Haii-
CKJIQJHIIINX 1 BPa3JIMBHUX €Talax iHHOBAIIMHOTO LUKIY —
Ha eTarnax IHepexoy BiJl HAyKOBHX PO3pOOOK, BTIIEHHX, K
MPABIJIO, B SKCICPUMEHTAIBHUX OJMHUYHHX 3pa3sKax, I0
TTOBHOLIIHHOT TEXHOJOTIT (CYIpOBiJl MPOEKTIB HA BCIX eTa-
Tmax pO3BUTKY: Bix 3aBepmieHHS nmpukiagaux HJIP, eramis
JKP i TexHONOTIYHUX pOOIT, BAPOOHUYNX 1 Iep>KaBHUX BU-
poOyBaHb /10 €Taly NPUHHATTS Ha 030pO€HHs 1/abo 1mpo-
MHCJIOBOI peaji3allil B UBIILHOMY CEKTOpi);

— repenavyi MafHOBHX IIPaB Ha 00’ €KTH iHTEICKTyallb-
HOT BJIACHOCTI;

— B3a€EMO/Ii1 3aMOBHHKIB, CIIOKHBAYiB, HAyKOBO-I0CJIi -
HuX ycranoB HAH VYkpainu Ta HayKoBO-IOCHITHUX ycCTa-
HOB i1 yHiBepcureTiB MOH VkpaiHu, 3anikaBieHuX MiHic-
TepeTB i BimomcTs, mignpueMct OIIK ycix dopm BracHoC-
Ti Ta MMOTEHIIIHHNX 1IHBECTOPIB;

— (iHaHCyBaHHS Ta CTUMYIIIOBaHHS JIOCIIJKEHD;

— KoMepItiamizamii # MpoOMHCIOBOI peaizaiii pe3yiib-
TaTiB JOCTI/DKCHb B ICHYIOUMX 1 MEPCIEKTUBHUX 3pa3Kax
(KoMILIeKCax, CHCTEMAax ) 030pOEHHS Ta BICHKOBOT TEXHIKH;

— JIep>KaBHO-TIPUBATHOTO MTAPTHEPCTBA.

IIpono3uiiii 00 MIIAXiB 3a0e3MeUeHHs IPIOPUTETHOT
Jep’KaBHOI MiATPUMKH PO3BHTKY HAyKOBO-TEXHOJOTIYHOI
cepu MeBHUH Yac aKTHMBHO OOTOBOPIOIOTHCS B JEpIKaBi.
HeoOxigHo Bim3HaunTH iHimiarueu JK “Yikpobopoumpom™
ta I'pomancekoi cminku “Jlira 0OOpOHHUX MiAPHEMCTB
VYKkpaiHu” 10J0 CTBOPEHHS CTPYKTYpPH 31 CTarycoM LiEH-
TPAJBHOTO OpTraHy BUKOHABYOI By, Ha SIKUH Oyne MoKa-
JICHO 3aBJIaHHS PO3BUTKY IIPOPUBHUX TEXHOJOTIH HE TUTBKH
B rajry3i 00OpoHH, a 1 B TaKMX Tajy3sX, 10 BIUIMBAIOTh Ha
HaI[lOHAIBbHY Oe3reKy YKpaiHu, sIK MepCIeKTHBHI Kepeia
eHeprii, TeXHOIOTi1 Oe3nekn (yHKIIoHyBaHHS iHPPACTPYyK-
TYPH Ta TEXHOJIOT1] Oe31eKn TOBKIJIS.

OTxe, y MACYMKY 3a3HaYMMO, 110 CHOTOMHI MHTaHHS
PO peaii3aliio KPUTHIHUX TEXHOJIOTIH 1 HayKOBO-TEXHO-
JIOTIYHOTO TIOTEHILialdy YKpaiHH He Ma€ mpocToi W OonHO-
3Ha4HOI BiAmoBimi. Tak, y AeIKuX ramy3sx (aBiakoCMIdHIH,
kopaOeOyayBaHHs) UII PO3BUTKY BHCOKHX TEXHOJOTIH B
VYkpaiHi € Henorasi nepcrnektusu. [IpoTe, y miioMmy moso-
XKeHHs cxyanHe. Ha Hamn momisn, icHye HarajgbHa IoTpeda
y Teperisili MepelliKy KPUTHYHUX TEXHOJOTIH y cdepi BH-
poOHMIITBA 030pOEHHS Ta BIHCHKOBOI TEXHIKH, 10 OyB 3a-
TBepHKEHUI po3nopsmkeHHsM Kabinety MinicTpiB Yipainu
Bix 30 cepmst 2017 p. Ne 600-p. HeoOxigHO OIiHNTH X CTaH,
aKTYaJIbHICTh, ajie HAWTOJIOBHIIIE — 3a0€3MNeUNTH IIBUAKE U
e(eKTHBHE 1X BIIPOBAIKEHHS B IIPOMHCIIOBE BUPOOHHMIITBO 3
MaKCHMAaJbHUM KOMepIiHHIM edexroM. “BrpoBamkeHHs” i
“peanizaiis’” TOBUHHI CTaTH OAHUMH 3 KIIFOYOBUX (pakTopiB
[IPH aHAITI31 KPUTHYHKUX TEXHOJIOTIH.

BucHoBku i npono3umii.

1. B VkpaiHi icHye rocTpa mpobnema 30epexeHHsS Ta
PO3BUTKY KPUTHYHHMX (KJIIOYOBHMX) TEXHOJIOTIH, sika MO-
TpeOye HEeraiHOro BHPILIEHHS, CHCTEMHUX KOMILUIEKCHHX
KPOKiB 3 OOKY JiepkaBu. PO3BUTOK HAyKOBO-TEXHOJIOTIYHOT
cepy € KPUTUYHO BaYKJIMBHUM SIK JUISl PO3BUTKY Hal[lOHAJb-
HOT €KOHOMIKH, TaK 1 I IMiABHUIICHHS 00O0POHO3IATHOCTI
JICPIKABH.

PiBeHb TaKTHKO-TEXHIYHMX XapaKTEPUCTUK MPaKTHY-
HO Bcix TumiB cydacHux OBT y pamkax ¢i3ndHuX eEKTiB
(MIpUHIHATIIB), TEXHIYHHUX PIMICHb Ta TEXHOJIOTiH, HA OCHOBI
SIKMX BOHHM CTBOPEHI, JOCAT CBO€ET Mexi. ToMy mofanbIumii
PO3BUTOK HOBITHIX 030pOE€Hh MOXKIUBUN JIHIIE MLITXOM
BITPOBA/KCHHSI TPOPUBHUX HAYKOBO-TEXHOJIOTIYHUX J0-
CSITHEHb, KPUTHYHUX (KIIIOYOBHX) TEXHOJIOTIH, CTBOPEHHS
Ha iX OCHOBI MYJBTHILTIKATOPHUX 3pPa3KiB, KOMILJICKCIB,
cucteM OBT.

2. IlpiopuTeTHHI PO3BUTOK KPUTHYHUX TEXHOJIOTIH €
OHIEI0 3 OCHOBHHMX YMOB JJIsl MOJCPHI3aIlil i BUIEPEIKY-
BaJILHOTO PO3BUTKY OO0OPOHHO-TIPOMHCIIOBOTO KOMILIEKCY,
HapoOLIyBaHHS HOT0 BHPOOHMYMX MOTY>KHOCTEH IJIs 3a-
noBosieHHsT moTpeOd 30poiiHnx Cui Ta iHIIUX YTBOPEHUX
BIJIIOBITHO IO 3aKOHIB YKpaiHW BifiCEKOBHX (hOpMyBaHb
Ta MPAaBOOXOPOHHMX OpPraHiB, a TaKOXK BUPOOHHIITBA KOH-
KYPEHTOCIIPOMO)KHUX Ha CBITOBOMY PHHKY 030pO€EHB 1 Biii-
CHKOBOT TEXHIKH.

[Insxu po3B'si3aHHS TPOOIEMH TOJNSTAIOTH Y PO3PO0-
mi abo KoperyBaHHI HOPMATHBHO-IIPABOBHX aKTiB MO0
30epeKEeHHST Ta PO3BUTKY KPUTHYHHUX (KITIOYOBUX) TEX-
HOJIOTiH, CTBOPEHHI JEpXaBHOI CHCTEMH YIpAaBJiHHS Ta
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BoeHHO-TexHiIYHa noniTuka

iHQpacTPyKTypH KPUTHYHHX (KIIFOUOBHX) TEXHOJIOTIH, Me-
XaHi3MiB X BigOopy (CHCTeMa MPIOPUTETIB) Ta PEeCypPCHOT
JIepKaBHOI MM ITPUMKH, CTBOPEHHI eKOHOMIYHIX YMOB, SIKi O
3yIUHWIM EMIrpalliio 3a KOPAOH TAJIAHOBUTHX (paxiBLiB.

3. PO3BUTOK HayKM Ta HAyKOBO-TEXHIUHOI cepu B iH-
Tepecax 0OOpOHHM i Oe3leKH JepkaBu NMOTpedye CTBOPSHHS
CTPYKTYpPH YIPaBJIiHHS LM IPOLECOM. Takor CTPyKTYpOIO
MOke OyTH LIeHTpaJIbHUI OpraH BUKOHABYOI BIAIH 3 MIXKBIi-
JOMYHM CTaTycoM a0o0 Jiep)KaBHA YCTaHOBA, sIKa € TOJIOBHUM
PO3IIOPSITHUKOM OIO/DKETHUX KOINTIB 1 MAae€ MDKBIIOMYHI
craryc. Takuii KPOK COPHUSATHME HATArOKEHHIO €(PeKTUBHOT
B3a€MOJIi1 HAyKW, OCBITH Ta BUPOOHHUOI rary3i Al pO3BU-
TKY IHHOBaULi{HOT JisTLHOCTI.

3abe3neueHHs MIBUAKOTO ¥ €()eKTUBHOTO BIPOBAIKEH-
HSl KDUTHYHUX TEXHOJIOTiH B MPOMHUCIIOBE BHPOOHHMIITBO 3
MaKCHMaJIbHUM KOMEPIIHHUM e(eKTOM ITOBUHHO CTaTH Of1-
HHM 3 KJIIOYOBHX 3aBJaHb TAKOTO OpraHy BUKOHABYOI BIaIH
a00 Jep>kaBHOI YCTaHOBH.
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Methods for modelling Air
blast on structures

in LS-DYNA.
Comparisonand analysys

lMpedcmasnerHi pesynemamu modento8aHHA Oil eu-
6yxy Ha Memarsnegy naacmuHy 3 8UKOPUCMAHHAM DIi3HUX
po3paxyHkosgux memoodie: LOAD_BLAST; LOAD_BLAST_
ENHANCED; Arbitrary Lagrangian Eulerian; Particle Blast
Method; Smooth Particle Hydrodynamics, wjo peanizosati e
npozpami LS-DYNA. OyiHeHa adekeamHicme ma moyHicme
yux Memodis 8 3anexHocmi 8i0 KoegiyieHmy giocmati 0o
subyxosoi pevosuHu. HagedeHHi nepeaazu Ui HEOOIKU KOX-
HO020 Memo0Oy ma pekoMeHOayii No iX3acmocysaHHIo 3d pe-
3y/lbMamamu ys020 MoOesilo8aHHA ma 00csidy asmopis.

Kniouosi cnosa: subyx, npomumiHHa cmitikicms, mooe-
ntosaHHA, LS-DYNA.

lMpedcmasneHbl  pe3ynbmamel  MOOEAUPOBAHUA
Oelicmeus 83pbled HA MEMA/IUYECKyl0 KOHCMPYK-
UUI0 € UCNOJ/Ib308AHUEM pPA3HbIX PAacyemHbulx Memo-
0os: LOAD_BLAST; LOAD_BLAST_ENHANCED; Arbitrary
Lagrangian Eulerian; Particle Blast Method; Smooth Particle
Hydrodynamics, komopele peanusogaHsi 8 npoepamme LS-
DYNA. OueHeHa adek8amHOCMb U MOYHOCMb 3MuxX Me-
mo0oo8 8 3as8UucuMocmu om Ko3ghguuyueHma paccmosHuA
K 83pbigduamomy geujecmsy. [IpedcmasneHsl npeumyuje-
€Mea u HePoCMAamMKU Kaxxo0o2o0 Memooa u pekomeHOauyuu
No UX UCNOJ1b308AHUIO NOPE3Y/TbMAmMax 3mo20 Mooesiupo-
8GHUA U 0NbIMa asmopos pabomel.

Kntouegbie cs08a: 83pble, NpOMUBOMUHHAA CmMOU-
kocme, ModesiuposaHue, LS-DYNA.

Introduction

The results of the combat losses analysis in armed con-
flicts over the past decades have shown that a large number
of damages to armored combat vehicles (ACV) and their
crews are caused by mines and improvised explosive de-
vices[1,2]. Therefore, a topical solution to the problem of
determining the effectiveness of protective structures during
explosive loading is to improve of the anti-mine protection
of ACV. Nowadays, numerical methods are used for solv-
ing physic problems on high-speed processes . This is quite
effective tool for modeling processes occurring in conditions
of explosive load of the protective structure. Modern
software with integrated numerical methods allows us to
estimate the influence of design parameters and physical and
mechanical characteristics of the material and its elements
on the operation of the structure as a whole during impulse
influence. Numerical modeling can’t replace traditional
experimental research methods, but can significantly reduce
their number and make the whole process more efficient and
improve the anti-mine protection of ACV.

Currently, one of the most popular programs that allows
to model the impact of explosion on protective structures is
LS-DYNA [3]. A lot of works are devoted to research of the
explosive on constructions, the main are there are [4-33].
Usually researchers choose one of the methods of numerical
modeling that is implemented in this software package with-
out substantiation of their choice. Each of these methods has
errors for specific modeling conditions, so we must compare
its accuracy and adequacy for determining the explosive
loads and deflections of armored hull of ACV.

Preconditions and means for resolving the problem

Theoretical Model

The main criterion for assessing the impact of explo-
sion on protective structures is the coefficient of distance
Z (Table 1) to the explosive charge, which is determined in
such a manner [34]:

R

Iw

where:Z — coefficient of distance to the explosive charge; R
— distance from center of charge;W— charge weight in TNT.

Z = )

Table 1
Conditional classification of the explosion depending
on the value of Z

Classification Z, kg/m'”3
Far field >4 - =40
Average field 0,4-4

Near field ~0,053-0,4
Contact explosion =~0,053

The application of the coefficient of distance Z to the
explosive charge avoids the attachment to the actual mass of
charge, the distance to it, and conducts an assessment taking
into account similarity laws.

The following calculation methods are implemented in
the form of commands in LS-DYNA [3]:
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Table 2
Possibility of application of calculation methods depending on [38].
. . s | LOAD_ O/,
Classification | Z, kg/m BLAST BLAST _ ALE PBM SPH
ENHANCED

Far field >4 - =40 Yes Yes Yes* No No
Average field 0,4-4 Yes Yes Yes/Yes* | possibly No
Near field 0,053-0,4 Yes Yes Yes Yes Yes?
Contagt ~0,053 No No Yes Yes Yes
explosion

*Note: in conjunction with the LOAD BLAST ENHANCED method

LOAD BLAST;

LOAD BLAST ENHANCED;

Arbitrary LagrangianEulerian (ALE);

Particle Blast Method (PBM);

Smooth Particle Hydrodynamics (SPH).

Application of these calculation methods is possible de-
pending on the value of Z (Table 2).

Correspondence of theoretical results with experimental
data allows to control the legality of the main references laid
down in the calculation scheme, as well as the certainty of
the resulting numerical results. As experimental data, these
works are selected[36,37].

The general view of the experimental setup for the ex-
plosive load of the armor plate is shown in Fig. 1.[36, 37].
When performing research, the armor plate was clamped
between two plates (Fig. 1).The explosive charge of trini-
trotoluene (TNT) in the form of a sphere was placed at dif-
ferent distances (R) from the target plate. The value of the
charge weight also varied. The scheme of conducting an
experiment is shown in Fig. 1b.

Cowper-Symonds model (2) forthematerialofplatewasu
sedinthecourseofnumericalmodeling [3].

o, = [1+(2) ](0'0 +/>’Epge‘;7},

E,=E,E/(E-E,}

L0 1/2
e;j;:j&g;j dt,

where: p and C— parameters of strain rate; ¢£— equivalent
strain rate; 0,07 — Static and dynamic yield stress; £ —
Young’s modulus; E, — hardening modulus.

2

The equation of the state of explosive detonation prod-
ucts[3]:

w
RV

w
RV

p=A(1-—)exp{-RV}+B(l———)exp{-R,V}+—E, (3)

@
7

where: " V=% =%ﬂ —relative specific volume; 4, B, C, R, R?,

w — empirical constants; £ — internal energy.
The equation of state of air [3]:
p=e-(y=Dpl/p, €
where: y = 1,4 — indicator of air adiabatic.
The mechanical characteristics of the armor plate are
summarized in Table 3. Characteristics for the equation of the
state of explosive detonation products are given in Table 4.

Table 3
Characteristics of the plate material [36, 37]
Characteristic Value
Young’s modulus, GPa 210
Poisson’s ratio 0,28
Static yield stress, MPa 950
Dynamic yield stress, MPa 1250
Relative elongation, % 9
Density, kg/m3 7838

Table4

Characteristics of the equation of state of detonation products [39]

Chapman-Jouget Parameters,
*MAT HIGH EXPLOSIVE BURN

The coefficients of the state equation of detonation
products in the form Jones-Wilkens-Lee, *EOS_JWL

o
>
Ropae?
730
$2[ o | P D | E G A B C R, R, o
5 GJ/
kg/m® | GPa M/e e GPa GPa m’/kg
TNT | 1630 | 21,0 6930 | 7,00 2,727 371,2 | 3,231 1,045 4,15 0,95 0,30
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Experimental stand

Spherical TNT charge

Clamp
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rings a

Target plate

DA\

Fig. 1. The general view of the experimental setup (a), the scheme of conducting an experiment (b) and Comb-like

device for dynamic deflection measurement [36,37]: R — distance from center of charge, t — plate thickness; D —

plate diameter; &, — maximal mid-point transient deflection; 0, — residual mid-point deflection.

Numerical modeling

The plate on which the explosion acts, is modeled as
three-dimensional, four-node, shell finite elements (Shell)
and three-dimensional, eight-node, solid elements (Solid)
in all variants.Accordingly, in each calculation scheme, the
weight of the explosive varied and the distance to it varied.

Finite-element models for other methods for modelling
air blast are presented in Fig. 2. And results of numerical
simulations are presented in Fig. 3-4 and table 5.

Result and Discussion.

The obtained simulation results using the considered
calculation methods showed high accuracy in comparison
with the experimental data, which were selected as refer-
ence ones. An additional point is that obtained results cor-
relate with results of other works. [40-42].

The use of Solid or Shell elements in the numeri-
cal model has approximately the same level of precision
while solving tasks. However, the amount of data needed to
store the solution of the same task for Solid elements will
be on average three times more than Shell. It is clear that
the time of solving the problem with the use of Solid ele-
ments will be significantly higher compared with the use of
shell elements. Such conclusions aren’t new and completely

logically proceed from the mathematical content of both el-
ements. For the majority of tasks regarding the assessment
of the impact of explosions on protective structures, it is
quite sufficient to use Shell elements except for the pres-
ence of significant plastic deformations and the destruction
of structural elements. In this case, the use of Solid elements
will be expedient.

Application of the LOAD BLAST and LOAD
BLAST ENHANCED method has significant advantages
over other methods because of their ease of use, relative
simplicity of the preparation of the finite element model, the
smallest volumes of data compared with other methods, the
smallest hardware requirements for computers.The disad-
vantages of such calculation methods are the impossibility
of taking into account “shading” by one design of another,
the absence of reflection and overlay of shock waves, which
leads to an increase of measure of inaccuracy in the evalu-
ation of the protective properties of complex structures.By
the way, there is a fairly small choice of charge explosive
form. The effect of a spherical charge in the air or on the
surface of the soil is integrated in this calculation method.
This requires a recalculation of the charge value of the
charge, taking into account the soil and coefficients taking
into account the shape of the charge. LOAD BLAST EN-
HANCED further allows us to estimate the pressure acting
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e
Fig. 2. Finite-element models for other methods for modelling air blast: « - LOAD_ BLAST and

LOAD BLAST ENHANCED; b - PBM (with air); ¢ - PBM (not air); d— ALE 2D; e - SPH
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Fig. 4. Graphs of the displacement of the central node of a plate during the simulation of the explosion of charge
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on the protective structure on its surface and the effect of
the negative phase of the shock wave (this isn’t counted in
LOAD_BLAST).

Using the SPH method allows us to take into account
processes of reflection and overlaying of shock waves, but
requires considerable hardware resources. In addition, this
method is very sensitive to grid density, the number of SPH
elements, and the correct choice of contact between the ele-
ments of the SPH and the elements of the Lagrange.

The ALE method requires a lot of hardware resources,
requires the greatest amount of time in order to calculate the
task and consumes the highest volume of data to note.

The Particle Blast method has the advantage because
of the lack of a mesh, needs a relatively small amount of
data to note, has a fairly high accuracy and high speed of
problem solution. The application of this method is quite
promising at the present time.

Conclusion

The obtained results show that for the conditions of
charge demolition under the bottom or chassis of the
ACV,all the methods of modeling the impact of the explo-
sion described in this article have high adequacy and ac-
curacy. The use of each method is expedient in view of
their disadvantages and advantages at the discretion of the
researcher. Taking into account the authors’ experience, it is
expedient to carry out the research of the protective struc-
ture in the initial stages using the methods LOAD BLAST
and LOAD BLAST ENHANCED. We should use one of
the methods such as Arbitrary LagrangianEulerian, Corpus-
cular Particle Method, Smooth Particle Hydrodynamics in
order to receive more detailed information about the protec-
tive structure.
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MeTognuHuni nipxig woao
BUpilLeHHA 06epHeHOoI
3aauvi 30BHILLWHbOI
6anicTKN 3 BU3HAYEHHHA
$yHKLii onopy noBiTpsA
NoNboTy CHapAaaa

6e3 BUKOPUCTaHHA
cneudianisoBaHoro
ob6nagHaHHA

Po3znsdaemecs nioxio 0o supiweHHs 3adadi 3 8us-
Ha4yeHHs YHKUii onopy nosimpsa nosabomy cHApA0a Ha
OCHO8i  pe3ysibmamie eKkcnepuMeHMAasabHUX Cmpinbb
6e3 3acmocy8aHHA cneyianizosaHo20 06/1a0HAHHA 0/is
3amipie wieuokocmi cHapsada Ha mpaekmopii nonsomy. 3a-
3HayeHul nioxio 3abesneuye hopmMy8aHHA iHOUBIOYAbHUX
Opaz-gyHKyiti 0515 pi3HUX mMunie cHAps0i8 Wo, y C800 Yep-
2y, 00380J15€ 8IOMOBUMUCA 8i0 emanoHHUX QyHKUIlU ma, aK
Hacniook, niosuwumMu mMoyHicms po3paxyHkKis.

Kniouosi cnosa: ¢yHkuyia onopy nosimps nonabomy
CHApAOa, 3HUXeHHS mpaekmopii nomsomy CcHaApsod,
oughepeHUito8aHHS PiBHAHHS.

Paccmampusaemcs no0xo0 K pewleHuto 3aoaqu no
onpedesieHUI0 (hyHKYUU conpomugieHus 8030yxa nosiemy
CHAPAOd HA OCHOB8e Pe3yslbMmamos 3KCNepUuMeHMAanbHbIX
cmpenbb 6e3 npumeHeHUs Cneyuaau3upoB8aHHO20 060-
pyoosaHus 078 3aMepos8 CKOpoCmu CHAapAada HA mpaek-
mopuu nosiema. YkasaHHsil no0xo0 obecneyugdem ¢op-
MUpo8aHue UHOUBUOYAIbHbIX Opaz-pyHKYUU 0J18 pa3HbIX
munoe cHapsa008 YMo, 8 CBOI0 0HYepedb, N0380J1Fem OMKa-
3ambCa 0m 3ManoHHbIX PYHKYUU U, Kak ciedcmaue, Nosbl-
CUMb MOYHOCMb pAcyemos.

Kniouesbie croga: pyHKYus conpomuesieHus 8030yxa
nosnemy cHapA0a, CHUXeHuUe mpdekmopuu nNoaema cHaps-
0a, OughpepeHyuUpoBaHUEe ypAaBHEHUS.

BupinieHHst o0epHeHOI 3a7adi 30BHIIIHBOI 0aiCTHKH
BiZIHOCHTBCS JI0 KJIacy HaiGiNbll CKIaIHUX 3aBJaHb. 1i BH-
pilLICHHS [TOB’S3aHO i3 3HAYHUMH TPYAHOLIAMHU, 1110 BH3HA-
YarOThCs HEJNTIHIHHO 3a1adcto. B Tol ke yac icHye Oarato
TEOPETHUYHHX PillieHs [1], OCHOBaHMX Ha HAOIMKEHHSIX, 110
BIZIHOCSITBCSI B TEpILy 4Yepry 110 BHAY (YHKIII onopy Io-
BiTps. Hepinko, nmpu BupillIeHHI JaHUX 3ajad, MOIIYK pi-
LIEHHS] BUKOHYETHCSI METOIOM 30MKeHHs. Bukopucranus
TaKoro pojy 30JMKEHb NPUBOIUTH 10 JESKUX, IHOAI 3Ha-
YHUX, BIIIMIHHOCTEH pe3ysbTary BiJl eKCIIepUMEHTaJIbHUX
JaHuX. Y 3B’S3Ky 3 LUM, HAHOLIBLI TOYHHUM, NPH PillIeHHI
JIaHOT 3a/1a4i, BBAXKAETHCSI PECYPCHOMICTKHMI MeTox Oararo-
Pa30BOT0 YHCEIHHOTO PIlICHHS MPsIMOT 3a/1adi 30BHINITHBOT
OaicTuKH.

ExcniepuMeHTasbHi  (30BHILIHBO-TPAEKTOPHI) METOAN
BHU3HaueHHs (QyHKIIi onopy mositps [2, 3, 4, 5, 6, 7] 6a-
3yIOThCSI Ha BHMIPIOBaHHI IIBUJIKOCTI IOJBOTY CHapsija,
[0 BUMIPIOETHCS B JICKUTBKOX TOUKAX JIISHKU TPAEKTOPII.
OCHOBHHMHU HEJONIKaMH ICHYIOYMX METOJIIB €:

BU3HAYEHHS CEPEIHHOTO 3HAYEHHSI CHIIM OTIOpY HOBITPs
Ha TPAEKTOPII MOJIBOTY CHAPSI/IA;

BUHHMKaHHS BEJIMKMX IOXHOOK 3aMipiB IpH Mallux
LIBUKOCTSIX CHaps/iB (BHACIIJIOK HE3HAYHOTO OIOpY II0-
BITpsI) Ta HEMOXJIMBICTb 30UIbIIEHHS 0a3u BUMIipIOBaHHS
BHACJIIOK PI3KOT0 MajiHHS TPAEKTOPIT MOJIBbOTY;

HEeOOXiHICTh BUKOHAHHS BEJIMKOTO 00csATy poOiT 3 mif-
TOTOBKH BHMIpIOBaHb Ta BUKOPUCTAHHS CKJIAJHOTO CIelia-
JII30BaHOTO O0JIa{HAHHSL.

Mertoro crarti € (opMyBaHHs eKCIIEPUMEHTAIBHO-TEO0-
PETUYHOTO MiIXOAY 100 BU3HAYEHHS (YHKIIIT ONOpy MOBi-
TpsI OJIBOTY CHapsiia 0€3 BUKOPUCTaHHS CIELiali30BaHOTO
oOJasiHaHHS.

AJBTEepHATUBHUN MiJIXiJ PINICHHS JaHOI 3aJadi IpyH-
TYETHCSl Ha 3BOPOTHOMY PIIIEHHI CUCTEMH 3 YOTUPHOX JH-
(epeHLIHNX PIBHSAHB MEPLIOTO MOPSIKY, IO OMUCYE PyX
CHapsiJia y MOBITpi SIK pyX TBEpAOro Tina [2]:

A, xH()xG(V)
X

a9 __ g

dx y?
dH _ X
0 . (1)
dr_1
dx V

V=V xAl+0?

[eprue piBHsHHI cuctemy (1) BU3HAYa€e MIBUIKICTH CHa-
psna Ha TpaekTopii MOMBOTY (IPU MOYATKOBHX YMOBaxX —
MOYaTKOBa LIBHMJKICTH CHapsijia), JIpyre piBHSAHHS BH3Ha-
Yae KyT MOJBOTY CHapsJa Ha TpaekTopii (IIpy Mo4aTKOBUX
YMOBaX — KyT BHJILOTY CHapsi/ia), TPETIM PiBHSIHHSIM BH3Ha-
Ya€eThCsl BUCOTA TPAEKTOPIT MOJIBOTY (IPU MOYATKOBHX YMO-
BaX — BUCOTA MPHLILTY 31 3HAKOM MiHYC), YeTBEPTE PIBHAHHSA
BU3HAYaE Yyac MOJILOTY CHapsaa.

IMamgiHHA MIBUAKOCTI CHapsiia Ha TpaekTopii BingOysa-
€TBCS TiJ| JI€I0 CHJIHM OMOpY IOBITPS, SIKA Y CBOIO 4epry
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ApTunepinicbke Ta CTpineybke 036POEHHS

BH3Ha4acThea Oanictuunum koediunientom C,, dynkuiero

T'YCTUHHM NOBITPps H(y) Ta dyHKUieo mBHIKOCTI G(V).
@OyHKIisS TYCTHHYU TOBITPS € BiJHOIIEHHS T'YCTUHH I10-

BITpsl IpH cTpinbOi (/7) 1O TYCTUHM TOBITPST HOPMAJIBHUX

Oanictuanux ymoB (11,):

H(y)=—L @

ON

HopmanbHuMu GallicTHYHUMH YMOBAaMH €: TEMIIEpaTy-
pa nositps — 15°C+273 (T, ), THcK noBiTpst — 750 MM pT.ar.
(h,,), MapuianTbHUA THCK BOASHOrO Tapy 6,35 MM pT.CT.
(e,,), TOOTO BiHOCHA BonoricTh 50%.

3aranoM BHpa3 Uil BU3HAUEHHS! T'YCTHHH IOBITPSI Ma€e

BUITIAO:
7=13,6x—" x(1—3xej, 3)

RXT 8 h

ne R — ra3oBa craa, sika [UIst OBITPs ckiaaae 29,27.
Oynkuis mBuakocti G(v) Mae BUTIISA:

1%
=——XVX —_
8000 “\4) *)

v . .
Ie CX[_J — ¢yHKUis 1000BOrO OMOpY MOBITPS, IO BH-
a

3HAYAEThCS EKCIIEPUMEHTANBHO Ta (DaKTUYHO SIBJISE CO-
0010 eTaJIOHHY KPHUBY OIOPY MOBITPS I CHapsiia MEeBHOT
(HaibinpI nomMpeHoi) GopmMu B 3aJIEKHOCTI BiJl MUTTEBOT
HIBUJIKOCTI TIOJIBOTY KYJIi.

Jnst BuzHadeHHst QyHKUIT omopy mMoBiTps HEOOXimHO
BUPINIMTH OOEpHEHY 3aj1auy 30BHIIIHBOI OamicThku. Too-
TO, HA OCHOBI 30BHIIIHBO-TPAEKTOPHUX BUMIPIOBaHb BU-
COTH TPAEKTOPIi CHAPsIly HA NIEBHUX BiJICTAHSIX BU3HAYUTH
(yHKI1i0 JTOOOBOTO OITOPY MOBITPS MOJLOTY CHapsiaa (apar-
(dyHKI1II10).

BpaxoByroun Te, 10 y BilICBKOBUX YMOBaX MOKJIUBO
BU3HAYUTH TIJIBKH KyTH KHUIAHHS CHapsay (BBEACHHs I10-
NPaBKU Ha JAIBHICTh TP CTPLIBOI HA MEBHY AMCTAHIIIIO)
MIPOTIOHYETHCS TaKa MOCIITOBHICTD Jii:

1. Ha Bcix BiacTaHsx cTpinbOH (X) 3 JUCKpETHICTIO 4
CKCIICPUMEHTAIBHO (PIKCYETHCS KYT KAJAHHS CHAPAAY p(X),
ne x=0,4...X.

2. BusHayaeThCs MaAiHHSA TPAEKTOPIl MOJIBOTY CHapsiaa
SK:

H(x)=—xx1g(y(x)). (5)

3. BukoHyeThCcsl ampokcuMarliss (yHKHii 3aje:KHOCTI
H(x)=f,(x). Halibinb1m yHiBEpCATBHOIO (PyHKIIEIO aPOKCH-
MaIlii € moiHOMianbHa QYHKIiS, TOOTO

Hlx)=2 ax', (6)

ne a;, — Koe(ilieHTH TOTIHOMIiaNbHOI (PYHKINI 3aJIeKHOC-
Ti NMaaiHHA TpaekTOpil MONBOTY CHapsia BiJ HalIbHOCTI
CTPLUTHON.

[Micns mudepennitoBanas piBHAHHS (6), BOHO MpHIMae
BUJI:

dH &,
—=Zzaix . (7)

dx i3

[TincraBuBiuy piBHsiHHSA (7) y TpET€e PIBHSHHS CHCTEMHU
nudepeHuiiHuX piBHAHDB (1), Ta BUPINIYIOYM HOTO BiJHOC-
HO KyTa MaJiHHA CHapsay O(X), OTpUMAEMO:

O(x)= iia,x"_1 , ®)

Ha ocHoBi piBHSHHS (8) pO3paxoBYIOTHCS KyTH MaliHHS
CHapsIIiB 3 BIIIOBIIHOIO AUCKPETHICTIO ().
4. BuxoHyeTbcs ampokcuManisi (QyHKIIT 3aJeKHOCTI

O(x)=f,(x), To6TO
O(x)=>bx', )

ne b, — xoe(imieHTH TONTIHOMIaNbHOT (QYHKIIIT 3aI€KHOCTI
KYTIB MAIiHASA CHAPSTIB BiJl JaTbHOCTI CTPITBOM.
[icna mudepentiroBanas piBHAHHS (9) IpUiiMe BUTIISNA:

49 _ i:ib[x"_1 .
i=0

dx (10)

[MincraBuBmm piBagHHSA (10) y Opyre piBHSAHHS CHCTe-
MU audepeHiitaux piBHAHB (1) Ta BHPINIyIOYH HOTO Bif-
HOCHO HIBUJIKOCTI ITOJIBOTY CHapsa, OTPHMAEMO:

V(x)= a1

Ha ocHoBi oTpumanoi 3anexHocri (11) Ha Beix Biacra-
HSX CTPUTBOM (3 THUCKPETHICTIO A) PO3pPaxOBYEThCS IIBH/I-
KIiCTh HONBOTY cHapsana V(x).

5. BukoHyeThcs ampokcumaris (YHKIIi 3a1eKHOCTI

V(x)=f,(x):

v _ Diex™ (12)
i=0

dx

ne ¢, — KoeilieHTH TOMTHOMiaNbHOT QYHKIIIT 3aIeKHOCTI
IIBUIKOCTI TIONBOTY CHAPAIIB BiJ JaTBHOCTI CTPLITBOH.
[MincraBuBmm piBHsSHAS (12) y MIepiie piBHAHHS CHCTe-
MU audepeHiitaux piBHAHB (1) Ta BHpINIyIO4H HOTO Bif-
HOCHO (DyHKIIisl TOOOBOTO OTIOpY TIOBITPS, OTPUMAEMO:

dv
C.(r)= e

CxH)XGH) (13)

Ha ocHoBi orpumanoi 3anexHocti (13) Ha Bcix Bin-
CTaHIX CTPINBEOM (3 AUCKPETHICTIO A) PO3paxoBYETHCS JIO-
00BHil omip MOBITPS MONBOTY CHApsAa B 3aJIEKHOCTI Bix
mBuaKocTi. [Ipu TpoBeneHHI po3paxyHKIB BHUKOHYETHCS
TIPUBEICHHS 10 HOPMAJIEHUX YMOB CTPUTHOM.

BucnoBku. Ilinxim, oo TpOIOHYETHCS, IO3BOJAE 3
JOCTAaTHBOIO TOYHICTIO BHPINIYBaTH 3BOPOTHY 3a/ady 30-
BHIITHBOI OaJicTHKH 3 MiHIMyMOM HaOmmkeHb. TOUHICTH
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BU3HAYEHHS 3aKOHY OIIOpY IIOBITPs B IEpIIy Yepry 3ades-
MEYY€ETHCS 32 PAXYHOK BUKOPHUCTAHHS y SKOCTI BUXITHHX
JAHUX CKCIICPUMEHTAIBHUX 3HAYCHb CTPUIh0. s oTpu-
MaHHsI BHXIJIHUX JaHUX HEMa€ MOTPEeOM BUKOPHCTOBYBATH
JIOZIATKOBE OOJIaTHAHHS JUIsl 3MIHCHCHHS 30BHIIIHBO-TPAEK-
TOPHHUX BUMIpIOBaHb. Jl0 TOTO Xk IX HEIOJIKOM € HeMOXK-
JUBICTh OTPUMAHHS XapaKTEPUCTHK CHAPs/Ia Ha KiHIICBUX
JUISTHKaX TPAEKTOPIl, 0 MPU3BOAUTH IO HEOOX1THOCTI BU-
KOPHCTaHHS JI0AaTKOBOTO Pa/1i0JIOKaIiiHOTO yCTaTKyBaHHS
Ha OaJiCTUYHIN Tpaci.

30ip BUXIIHUX JaHUX MOXJIMBO TaKOX 3/IHCHIOBATH
MOCTYNOBO (B XOA1 INIAHOBHMX CTPLIB0) B Pi3HI MOPH POKY,
TaK SK 3alpPONOHOBaHWI MinXiJ 3abe3reuye BpaxyBaHHS
BIJIXWJICHHSI METEOPOJIOTIYHNX TTOKa3HUKIB aTMOC(epH Bij
HOpPMAaJIbHUX YMOB.
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Po3po6ka TexHonorii
npouecy o6po6kKkun KaHany
CTBOJ1a rapmarti gns
niaBULLEHHA NOro pecypcy

[posedeHi 00CNiOXeHHA, MemoKo AKUX € ompu-
MAHHA mexHosnoeil 36inbweHHA ekcnlyamayitiHozo
pecypcy 2apMamHux CmeoJig, BUKOPUCMOBYIOYU Me-
Mmoo MdzHempoOHHO20 pO3NUJIeHHA, AK Memoo, Wo
00380/1€ OMPUMYBAMU BUCOKOAKICHI nokpumms 3
MOoYKU 30py i3UKO-MeXHIYHUX Xapakmepucmux.

Knwouosi cnosa: 3Hococmitiki i kopo3itiHocmidki
3axucHi nokpumms, 2dpMamHuli cmeos, Memoo
MazHempOHHO20 pO3NUJIeHHSA, YUIHOpUYHUU MazHe-
MpoH, meepdicmes, NpYXHicMe.

lMposedeHsbl ucciedo8aHus, yesabio KOMOpPbIX A8-
J19emca noJlydyeHue MmexHoI02UU y8e/lu4eHUsA 3SKC-
nJyamayuoHHo20 pecypca OpyOuliHbIX CMB0JIos,
ucnosb3ys MemoO Ma2HempOHHO20 pPAcnbliIeHus,
Kak memoo, no3eonAlowull Nosly4amse 8bICOKOKaYe-
CMB8eHHble NOKPbIMUA C MOYKU 3peHUsA (hu3uKo-mex-
HUYeCKUX Xapakmepucmuk.

Kniouesble cnosa: uzHococmoukue u KOppo3UuoH-
Hocmolikue NOKpbIMus, nyweyHbil Cmeos, mMemoo
MazHempOHHO20 PacnbiieHuUs, YUauHOpuYeckul mae-
HempoH, maepo0ocme, ynpyeocme.

Beryn. MeTonyka MarHeTpOHHOTO PO3IMIIEHHS JOCUTh
LIBHKO Tovasia po3Busatucs B 1980-90-ti pp. i crana onHi-
€10 3 BXJIMBHUX IIPOMHCIIOBHX TEXHOJOTIH. PymiliHoIO cu-
JIOIO 1IOTO PO3BHUTKY OYJIM IMOCTIHHO 3pOCTar04yi BUMOTH JI0
SIKOCTI CHELiaIbHUX MOKPHUTTIB B PI3HOMAHITHHX Tajy3sx
MIPOMUCIIOBOCTI. TeXHOJNOriss MarHeTPOHHOTO PO3IUJICH-
HS TIPOJIEMOHCTpPYBala BUCOKI pe3yJbTaTd MpU OTPUMaHHI
3HOCO- Ta KOPO3IHHOCTIMKMX HOKPUTTIB 3 HU3BKUM Koei-
uieHToM TepTst. CTano 3po3yMuINM, IO BUKOPUCTAHHS €]
METOJMKH OTPUMaHHS HOKPUTTIB MOKE OyTH MEpCHEeKTHUB-
HUM Y BIHCBHKOBIH IPOMHUCIOBOCTI, 30KpeMa, IPH BUTOTOB-
JICHHI TapMaTHHUX CTBOMIB [1, 2].

[TosiBa cy4yacHMX BHOYXOBHMX PEUOBHH 3 ITiJIBHIICHOIO
€(EeKTUBHICTIO 1, SIK MPAaBWIO, 3 MiJBHUIICHOI0 TEMIIEpaTy-
poro BUOyXy B CTBOJII BUMAarae BiJi BUPOOHHKIB IOILIYKY
MarepiaJiB, siKi O 3MOTJIM BUTPUMYBATH TakKi )KOPCTKI yMO-
BU €KCIUTyarallii rapMaTHUX CTBOJIIB. BUBUEHHIO X KH-
BYYOCTI» NPHUCBSIYEHUH LMK psij HaykoBUX poOiT [3], 3a
pe3yabraraMH SIKUX BH3HAU€HO, IO CKOPOYEHHS TepMiHY
ciry>kOu cTBOJIa BifOyBa€eThCs BHACIIIOK 3HOCY (301IbIIeH-
HS JllaMeTpa KaHaiy, 3MiHa Npodijaro MONepedHoro mnepe-
pi3y KaHally CTBOJIA) i po3maiy (€po3ifHHUI BIIMB TOPOXO-
BHUX rasiB Ha roBepxHesi mapu). Ha 3HoC 1 po3nan kanaiy
CTBOJIA, B LIIJIOMY, BIUTUBAE JOCUTDH BEJIMKA KUIBKICTh YHH-
HUKIB, OCHOBHHMH 3 SIKHX €: BUCOKHI THCK B KaHaJli CTBO-
na 700 — 750 MIla; Bucoka Temrieparypa MopoxoBUX rasiB
2500 — 3000 °C; arpecuBHICTb MPOAYKTIB 3rOPsHHS MOPO-
XOBHUX Ta3iB MO BiHOIICHHIO JIO MaTepianxy cTBoia; ¢i3u-
KO-MEXaHIuH1 BJIACTMBOCTI Marepialy rapMaTHOrO CTBOJIA;
KOHCTPYKIs 1 Marepiasl 0O0TIOpaliifHuX NPHCTPOIB CHaps-
Jla; YMOBH eKCILTyaTanii cTBoJjia (CBOEUYaCHA IIPOMHBKA, YH-
LIEHHSI, 3MALIEHHsI) 1 PEKUMY BOTHIO.

B pe3synbrari po3nany i 3HOCY KaHaiy rapMmaTtH BiaOy-
BAETHCS MaJIHHS [TOYAaTKOBOI MIBHJIKOCTI CHapsiiy Ta II0-
TipIIEeHHsT KyYHOCTi CTPUIBOH, 110 NPU3BOAUTH O BUXOILY
cTBOJIA 3 1any [4].

Jo mouarky 1980-x pokiB OyJ0 BUKOHAHO TOCHUTH Be-
JIMKUHA 00CAT JOCIiIKEHb, CIPSIMOBAHUX HA IiJABHUIICHHS
TEPMiHY CIIy’KOM rapMaTHuX cTBOJIB. B kinimi 1990-x pokiB
OyJin TIpOBEJIeHI JOCHI/PKEHHS, B SIKUX HE TLIbKU IpoaHa-
Ji30BaHi MPUYMHU €po3ii Ta 3HOCY, aje W 3alporOHOBAHO
TEOPETHUYHI MOJIEJTi TPOLIECIB, 1110 IO3BOJISIIOTH TPOTHO3YBa-
TH €pO3il0 rapMaTHUX CTBOJIB IlI€ Ha CTaii IX IPOEKTyBaH-
Hs [5, 6]. KpiM Toro, 3Ha4Ha yBara npuzisuiacst po3pooui
€KOJIOT1YHO YUCTUX TEXHOJOTIH 3aXUCTy apTHIEPIHChKUX
CTBOJIIB 1 OyJIO 3aIIpONIOHOBAHO BiJJMOBHTHUCS BiJ TajibBa-
HIYHOTO XpOMYBaHHs [7].

B ocTaHHI pokH B MPOBiTHUX KpaiHax CBITY IHTEHCHBHO
MIPOBOJSITECSL POOOTH MO CTBOPEHHIO €(PEKTHBHUX 3aXHC-
HUX IIOKPUTTIB JJIsl BHYTPILIHBOI OBEPXHI KaHATy CTBOJIB
pi3HUX KaiiOpiB, IpoTe BCe 1€ HEe BAAIOCS OTPUMATH HO-
KPHUTTS 3 XapaKTEPUCTUKAMH, L0 BiJIIOBIAIOTh Cy4YacHUM
pumoram [8].

B po6ori [9] BigmideHO, 10 OMHUMH 3 TEPCIEKTUBHUX
MarepiaiB Il TOKPUTTS BHYTPILIHBOI ITOBEPXHI CTBOJIB
e: Ta, Nb, W, Mo, Cr-25Fe-15Mo, Mo-0,1%Co, Nb1%Zr,
Ta-10W, Ta-Cr, TZM (0.5% Ti, 0,08% Zr, 0,02% C, pemra
Mo). 3 Ha1oi TOYKH 30pY, HAWOIBII MEPCIIEKTUBHUMH € Ta
(3 migmapom Ti abo Nb jyist mokpamenss anresii) i CrN.
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Bimomo, mo TaHTanm B 3BHYAifHOMY MAacHBHOMY CTaHi
Mae 00’ eMHO-IIEHTpOBaHy Gopmy a-Ta, i € BUKIIOYHO TyTO-
IUTAaBKUM 3 TeMIIeparypoto miaBieHHs 2996 °C mpotu 1860
°C mns XpoMy Ta Ma€ BiTHOCHO HHU3BKY TEIUIONPOBITHICTH
57 Bt/m°C npotu 91 B1/M°C mst xpomy mpu 20 °C. Kpim
TOTO, TAHTAJ € XIMIYHO CTIHKUM 10 KOPO3iHHIX OPOXOBUX
rasiB Ta OUTBII TJIACTHYHUM, HIX TaJdbBaHIYHUN XPOM, IO
3MEHIITye IMOBIPHICTh YTBOPEHHS TPILUH 1 MOJAIBIIE PyH-
HYBaHHS MOKPUTTS. Takok TAHTAJ — 1€ EKOJIOTIYHO YUCTHU
Marepial, SKuil € Oe3MeTHIM TS 30POB’ s JTFOMUHU. 3a3Ha-
YHMO, III0 TaHTAJ], KPIM TBEPIOi 0-(a3u, Mae e H KPUXKY
MeTacTabinbHy TeTparoHanbHy0 (asy B-Ta. Braxkaerscs,
o 3-Ta nepexoauts B 0-Ta npu Tremneparypi 750 °C [10].

Bubip meraniB Hi00if0 1 TUTaHY, B AKOCTI MiAMIapy TaH-
Taxy, 0OyMOBIICHHI TaKHUMH iX (Pi3HKO-XIMIYHUMH ITapaMe-
TpamHu, SIK BUCOKA IJIACTHYHICTh 1 KOPO3iiHA CTIHKICTh.

3a3Buuai, HITPHAX XpPOMY YTBOPIOIOTH 00’ €MHO-
nenrposany dopmy CrN 3 mapamerpom pemitku 4.14 A i
TEKCaroHabHy KpHCTaliuHy cTpykTypy mnsa Cr,N. 3a3Ha-
YeHI CMOJYKH JOCHUTh JIETKO OTPHUMATH IPH BUKOPUCTAHHI
PEaKTHBHOTO MarHeTPOHHOro HamwieHHs. Hitpuan xpomy
MaroTh BHCOKY TBEPIICTh Ta MOMYJb HPYXKHOCTI, HU3bKUIA
KOoe(DiLi€HT TEPTS 1 BOJIOMIIOTH BIAMIHHUMH XapaKTEPUCTH-
KaMH® TI0 3HOCOCTIHKOCTi, KOPO3iiHii CTIHKOCTi, OKHCIIEH-
HIO 1 abpasuBHOMY cTupanHio. [10]

BiKpUTHM MUTAHHSIM 3aJHMIIAETHCS TEXHOJOTIS HaHe-
CEeHHS 3aXMCHHUX MOKPUTTIB. JI0 MEpCHEeKTUBHUX B JaHOMY
HaTPSAMKY TEXHOJIOTiH BIAHOCSATH TaKi: BaKyyMHO-IYTOBE
HaIlWJICHHS, HAHECEHHsI TIOKPUTTS METOAOM IUIa3MOBO-TIO-
POIIKOBOTO HAIUIABICHHS; METOJ| MarHETPOHHOTO PO3IH-
JICHHSA, B TOMY YHCJi i PO3MMJICHHS IMITyTbCaMH BHCOKOI
notyxkHocti (High-power impulse magnetron sputtering
(HIPIMS)) [11].

AMEpUKaHCHKi Ta EBPONIEHCHKI PO3POOHIKH BAKYyMHUX
TEXHOJIOT11 HAaHECEHHS IIOKPUTTIB Ha IeTali CKIaaHOoi pop-
MU 30CEPE/IMIH CBOIO YBary , B OCHOBHOMY, Ha METO/I LU~
JHAPUYHOTO MarHETPOHHOTO PO3MUJICHHS, PO3pOOICHOMY
criBpoOiTHukamMu Benet Laboratories (Watervliet Arsenal,
Watervliet NY 12189-4050) [12].

Ha cporonni B YkpaiHi OJHi€I0 3 €KOJIOTIYHO YUCTHX
METOJMK 30UIBIIEHHS «OKUBYYOCTI» I'apMaTHHX CTBOJIB €
BaKyyMHO-/IyTOBE HallMJIEHHsS XpOMY, sSIKa BIIPOBa/XKEHa Ha
nignpuemctsi 11 «Kb «IliBnenne»[13]. [onoBHa neperara
LOTO METONy TOJIsIira€ y BHCOKIM eHeprii i0HiB po3muiie-
Horo Marepiany (Ounbire 20 eB), mo n03Bossie KepyBaTH
CTPYKTYPOIO 1 BIACTUBOCTAMH ITOKPUTTIB HIJISIXOM ITPUCKO-
pPeHHS 10HIB po3mmiIeHoro Marepiany. [Ipu BakyyMmHO-Iy-
TOBOMY METO[Ii 3a0e3Iedy€eThcsl BUCOKA a/re3is MOKPUTTIB
Ta 1X BHCOKA IMIJILHICTh, ajie B OLILIIOCTI BHIIAAKIB TaKi
TIOKPUTTS XapaKTePHU3YIOThCSI CTOBITYACTOI CTPYKTYpOIO
3€pHa, sIKa 3MEHILY€E CTYIIHb 3aXHUCTy IOBEPXHI BiJ KOpO-
3ii B pe3ynbrari cKymueHHs 1e]eKTiB Ha MexXax 3epeH, sIKi
BUHHKAIOTh B MPOLIECI POCTY HOKPUTTA. BHAcCHiIOK 11bOT0
10 MeXXaX 3epeH MOXKYTh AU(YHIyBaTH aTOMHU arpeCUBHOTO
cepenoBrIa (MIPOAYKTH 3rOPSIHHS MOPOXY) 1, NMPH JTOCAT-
HEHHI OCHOBHOI'O Marepiaiy rapmarH, pyiHysartu ii [14].
OCHOBHHM HEOJIIKOM BaKyyMHO-IyTOBOI'O METOIY € Ha-
SIBHICTB KparuieHol ()a3u Ha MOBEPXHI MOKPUTTS, SIKa MpHU-
CKOPIOE IPOLIEC BUHOCY Marepiaily CHapsIoM IIPpU MOCTPII.

[TpoGnema ioHi3amii aroMiB PO3MMIEHOTO MaTepiaiy
IIPU MarHETPOHHOMY HalWJIEHHI MOXke OyTH BHpillleHa 3a
PaxyHOK BHKOPUCTAHHS METOAY PO3MMIICHHS IMITyJIbCaMH
Bucokoi noryxuocti HIPIMS. B nanomy meroai peaiisy-
€THCSl BHCOKA IIKOBA MOTYXHICTh 200 LIUIBHICTh CTPyMY
Ha Karoji, sKa CHpHse 30UIbIICHHIO BMICTY 10HIB MeTally
MillieHi B tia3Mi. [le 30i1bIIeHHS MIUTBHOCTI 10HI30BaHUX
aToMIB MeTaily IPU3BOAUTH JI0 TIOKpAIeHHs ajresii, TBep-
JIOCTI Ta 3MEHIIIeHHs mopcTKoCTi [15].

OTxe, BpaxoByIOYH HasiBHI (pi3MKO-MEXaHIuHI BIIAaCTH-
BOCTI PI3HMX MarepiaiiB i METOIB OTPUMAaHHS MOKPHTTIB,
Hapasi € aKTyaJbHOI0 Po0JieMa CTBOPEHHS BUCOKOSIKICHUX
3aXMCHHUX IMOKPUTTIB Ha BHYTPIIIHIO TIOBEPXHIO rapMaTHUX
cTBOJIIB. IcHYe HEOOXiHICTh PO3POOKHU IOTYKHUX CHCTEM
MarHeTPOHHOTO PO3MMJICHHS 0COOIMBOI (POPMHU BiIIOBIJI-
HO JI0 BHYTpilIHBOI popMu cTBOMNIB. TOMy METOIO Haroi
pobotu Oyia po3poOKa JOCHTITHOTO 3pa3Ka IIIIHAPHIHOTO
marHetpoHa (LIM) muist ounIieHHs i HaIlWJICHHS! 3aXUCHUX
MIOKPUTTIB Ha BHYTPIILIHIA MOBEPXHI rapmar IiaMeTpoM He

7 6 b 8 1

Puc. 1.

Po3pi3 TrojOBKM UWIIHAPUYHOTO MArHETPOHY: A — TEpIIMH MarHeTpoH;

b — npyrwuii maraetpoHn; 1 - marHitTa (SmCo); 2, 9 — repMeTHYHI KaHanu; 3, 6 — KATOAU-MIIlICH];

4,5,7,8 —anonu; 10, 11 — 3axuCHI eKpaHU.
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Puc. 2. ImiTaTop cTBOJA 3 CHCTEMOIO MIAIrPiBY Ta KOHTPOJIIO TEMIIEPAaTypH 3pa3Ka-CBinka
(a) Ta 3pa3ok-cBiOK I iMiTaTopa cTBoA (0).

MeHIre 120 MM, SKwif MOXe MPAIIOBATH SIK HA TOCTIHHOMY,
TaK 1 Ha BUCOKOYAaCTOTHOMY, 200 iMITyJIbCHOMY cTpyMi [16].
Koncrpyknisi nHIIIHAPHYHOTO MATHETPOHY Ta MeETO-
JAUKa eKcriepuMeHTy. HaHeceHHSIM IOKPHUTTS METOIOM Mar-
HETPOHHOT'O PO3MWJICHHS TYTOIUIaBKHMX Ta XIMIYHO CTIMKHX
METaJliB MOKJIMBO BUKOHATH 3aXHCT BHYTPILIHBOI MOBEPXHi
CTBOJIa TapMaTH BiJl arpeCHMBHOTO BIUIMBY IIPOAYKTIB 3TO-
PSIHHS TIOPOXY. 3 Li€l0 METOr0 OysI0 po3po0sIeHO KOHCTPYK-
TOPCBHKY JOKYMEHTAII}0 T2 BUTOTOBJICHO JOCITIIHUN 3pa3oK
LWTIHAPUYHOTO MarHEeTPOHY Ul HAHECEHHS 3aXMCHHX MO-
KPHUTTIB HA BHYTPILITHIO IOBEPXHIO TPYO CKIIATHOI (POPMHU.

Onuc nTHAPUIHOI MATHETPOHHOI cucTeMu. [{rtin-
JPUYHUA MAarHeTPOH CKIIAIAETHCS 3 2-X MOAIOHUX IO KOH-
CTpyKIIii MarHeTpoHiB (puc. 1). KoxkeH 3 MarHeTpoHiB cKiia-
JAE€THCS 3 MaTHITHOI cucTeMu | Ha 6a3i MOCTIITHOTO MarHITy
3 SmCo 3 MexaHi3MOM ii FOCTHPYBaHHS Ta OXOJIOIKCHHIM
MIPOTOYHOIO BOZIOIO 110 KaHAJY 2; KaTOAy-MiIlIeH] PO3IMICH-
HS [IEPIIOTO Marepiaiay 3 Ta ABOX KUTbIIC-MOAIOHUX aHOIIB
4, 5 (MarHeTpoH A); KaToay-MillleHI pPO3MIIICHHS JPYTOro
Marepiay 6 Ta aHoxiB 7, 8 (MarHeTpoH b).

HasiBHICTB JBOX aHOIB HA KOXXEH MAarHETPOH /1€ MOX-
JMBICTH MEPEMIIyBaTH aKTUBHY 30HY PO3IMICHHS METaly
B3IIOBX BCi€l NWITIHIPUYIHOI ITOBEPXHI MIMICHI 3 33TaHOI0
LIBHJKICTIO, IO TPU3BOJUTH 10 PIBHOMIPHOTO PO3IHICHHS
KaTofy, 1o 3a0e3reuye palioHaJbHe BUKOPHCTaHHS Mare-
piary ajst 3aXHCHOTO OKPHUTTS.

JUist TOCATHEHHS MAaKCHUMaJIbHOi e(QEeKTHBHOCTI pPO3-
MMWICHHS MIIICHI BOHA PO3MillleHa HAa TEXHOJOTIYHO MiHi-
MaJbHIA BiCTaHI BiJl MarHiTHOI cucteMu. [Ipm Hamycky
pobodyoro ra3y, HanmpukiIag Ar, B MPOMIKKY MiXK aHOIOM i
MIIICHHIO 3aIaJII0EThCS TEXHOJIOTIYHA TI1a3Ma, sIKa CKJIa/ia-
€TBCA 3 10HIB Ta HEHTpPAIEHUX MOJICKYJ Marepialy MilleHi
[17]. Anst npuckopeHHs pyXy i0HIB PO3MIJICHOTO MaTepiary
MDX KaTOIOM Ta MiAKIAAKO (MaTepian CTBOJNa rapMari)
TIOAAETHCS HATIPYTa 3MILCHHS.

JIis momadi enexkTpUIHO1 eHepril 10 MillIeHeH Ta aHOIB
1 BIIBOAYy HAUIMIIKOBOTO TEIJIa 3 MarHitHoi cucremu LIM
obnmasHaHui repMeTHYHMMH KaHamamu 2, 9. KoHcTpyk-
TUBHO MarHETPOHH 130J1bOBaHi OJUH BiJl OMHOTO i MOXYTh
TIPaIfOBaTH aBTOHOMHO. Taka cxema Ha/la€ J0/1aTKOBI MOX-
JMBOCTI JUIA BiANPAIFOBAaHHS TEXHOJOTIYHOTO IPOIECy, a

TaKOXX IPOBOAWTH JOJATKOBE OYMIIECHHS MOBEPXHI Iepen
HaIWICHHSM.

BpaxoByroun BHCOKY BapTiCTh CTBOJNA rapmaru OyIo
MIPUHHATO PIMICHHS BIATIPAIIOBAHHS TEXHOJIOTIYHOTO ITPO-
[ecy HaIlWICHHS Pi3HIMH MeTaJaM{ Ha CKIIaJHI BHYTPIlIHI
MTOBEPXHI CIEHiaTBHUX TPyO IMPOBOMUTH HA IMIiTATOPi CTBO-
na (puc. 2a), IKUH Mae CUCTEMY IiTITPiBY Ta KOHTPOJIO TEM-
neparypu. [Ipouec HammneHHs Oe3nocepesHbO BigOyBaBcs
HAa 3pa30K-CBiJIOK (puc. 20), BUTOTOBJICHUH i3 CTalli MapKH
0XH3M®A. Horo popma oHOYACHO iMiTye MOBEpXH, K
IJIAJIKOTO, TaK 1 Hapi3HOTO CTBOJIA.

Jiist oTpuMaHHs BUCOKOSIKICHOTO TTOKPHUTTS, BUKOHAHO-
IO MarHETPOHHUM METOJIOM, BapTO HEYXHIHHO NOTPUMY-
BaTUCS TEXHOJIOTIYHOTO TPOLECY IiITOTOBKH BHYTPIIIHBOT
TIOBEPXHI CTBOJA, SIKUH CKIIAJIA€ThCS 3 TPHOX IOCIiTOBHAX
€TaIiB: OYHMIICHHS [TOBEPXOHb MHIOYHMH 3aC00aMH; BaKy-
YMHE OYHIICHHS (Iera3allis Ipyu TepMoOoOpoOITi); OUHIIICH-
HSI IOBEPXOHb 10HHO-TTPOMEHEBHUM TPABJICHHSM.

Jli1s1 BUKOHaHHS OCTAHHBOI onepanii peai3oBaHa cxema
OYMIICHHS MOBEPXHI CTBOJIA 3 BUKOPHUCTAHHSIM MarHeTpo-
HY A B IUIa3Mi TIIIOYOTO PO3psay. 3a3HaYMMO, L0 METOA
LWTTHIPUYHOTO MarHeTPOHHOTO PO3MMIICHHS MOXKe OyTH
BHKOPHUCTAHUI JIUIIE IS BHYTPIITHIX TiaMETPiB CTBOJNA HE
MeHIIe, Hixk 60 MM.

BunpoOyBanHsi HUJIIHAPHYHOI MATHETPOHHOI CHC-
Temu. BunpoOyBanHs npoBoamiocs Ha ycraHoBmi BHII-
350.01, sixa 300paxkeHa HA pPUCYHKY 3. 3arallbHUH BHIJISI
CHCTEMH PO3NWICHHS Ta OYHMIIEHHS 11l MoHTax<y Ha BHII-
350.01 300paxeHuii Ha puc. 4.

3a nornomoroto (maHs 1 BoHa 3’€JHYETHCS 3 BaKyyM-
HOIO KaMEepoIo MITaTHUM YIIUTbHIOBAaYEeM, By30JI 2 (BTYJIKA 3
(TOPOIUIACTY B KOMIUICKT] 3 TyMOBHUMH KiJTBI[IMH Ta 1HIIHU-
MU JIeTasIMI) 3a0e31euy€e BaKyyMHY T€pMETHYHICTh PyXo-
MUX CJIEMEHTIB MIPH TIEPEMillIeHHI MarHETPOHiB 3, 4 Bif 01~
HOTO JI0 APYTOTO PsAY 3pa3KiB 5 B3IOBXK iMiTaropa cTBOJIA
6 TpH TOYEProBOMYy BHKOHAHHI TEXHOJIOTIYHOTO MPOLECY
«10HHA OYMCTKA MTOBEPXHI — HATIMIICHH».

Jna oxonomxkenHsa IIM BukopucTOByBanacs CHCTe-
Ma 3 MPOTOYHOIO JHCTHILOBAHOIO BOJOI0. Poboua kamepa
YCTaHOBKH, B 5Ky OyB BcTaHoBieHuil [[M BimkauyBama-
cs 32 JIOTIOMOTOI0 TYpOOMOJIEKYJISIPHOTO HACOCYy IO THUCKY
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Puc. 3. Ycranoska BHIT-350.01.

Puc. 4. 3aranpHuil BUA IUITIHAPUYHOT MATHETPOHHOI CUCTEMU PO3MUIICHHS: | — 3’ € JHYBaIbHUMN
(dnanenp; 2 — yiminabpHIOBaY; 3,4 — MarHETPOHHM; 5 — MIIKIAAKH 31 CTalli; 6 — iMiTaTOp CTBOJNA; 7 —
MEXaHi3M IePEeMIllICHHS

3aMIIKOBHX ra3iB mopsaky 103 ITa. Tuck po6Godoro rasy
aproHy minrpumyBaBcst Ha piBai 1 [la. Jlng dpopmyBanHs
PO3psLy MarHeTpoHa Ha KaToJl IOJaBaBcs Bil €MHHMH IIO-
TeHIias, a aHoxu Oymu 3a3emiieHi. ExcnepuMeHTanbHO
BCTaHOBJICHO, IO CTAOUTBHICTH PO3PALY MarHETPOHY CIO-
CTEpIraeThCs MPHU CUITi CTPYMY He MeHIe 1 A.

OunieHHs MiIKJIAT0K B Tair04oMy po3psiai. 3 iimo-
BIpHUX (I3MYHUX METO/IB OYMIICHHS MOBEPXOHb (1OHHO-
MIPOMEHEBa, BaKyyMHO-AyTOBA, Ja3epHa 00poOKa) HaHOLIBIT
MIEPCIIEKTUBHUM € 3aCTOCYBaHHS TIIFOYOTO PO3PSIY, IO J0-
3BOJIsIE OOPOOIISITH MOBEpXHi pi3HOI KoH(iryparii Ta pi3HOi
ol (B TOMY YHMCJI 1 BHYTPILIHI TOBEpXHi). AHOMaJILHUM
TIHIOYMI PO3psiI, O3BOJAE B HIMPOKUX MEXaX 3MIHIOBATH
MOTEHIIIaN B KaTo/HIi 00MacTi, ToOTo eHepriro bombapyro-
YHX 10HIB, B 3aJIE)KHOCTI BiJl THCKY Ta3y i IIIIBHOCTI CTPyMy
Ha Karoxi. [y ioHHOi ouncTKH Oyia BHKOPHCTaHA JIIOAHA
CXEMY TpaBJICHHS, JIe BHYTPIIIHS ITOBEPXHS iMiTaTOpa CTBO-
Jla BUKOHYyBasia (DYHKLII KaToxy TIYoro pospsay. Skicts
00pOOKH OIIHIOBAIH Bi3yalbHO. [IJIs 1[HOTO TOIEPEIHBO Ha
CTajieBl 3pa3Ku HAHOCHBCS miap Miai ToBuMHOKW 300 HM,
SKuA OomOapmyBaBcsi ioHaMH. Pes3yibTaTé BIUIMBY TIiFOYO-
TO PO3psy Ha TOBEPXHIO 3pa3KiB BBAKAINCS 33J0BUTBHH-
MH B TUX EKCIIEPUMEHTaX, KOJIM ILTiBKa MiJi Oysa MOBHICTIO
crpasiena. J[jist BUSHAYEHHST ONTHMAJIbHUX YMOB 1 PEXKUMIB
00pOOKH TIIFOYMM PO3PSAOM LMIIIHAPHYHUI MarHeTpoH OyB

nominieHud B TpyOy (imitarop), Ha sikoMy OyiM 3aKpiruieHi
JOCITiKyBaHi 3pa3ku. Ha iMiTarop i3 3pa3kamu nopmaBaBcs
Bix emHMIT morenmian BemrarHo0 10 900 B. Ipu npomMy BCi
SIIEKTPOAN MarHeTpoHa A OyiH 3aKOpOUEHi i mepeOyBay i
ToTeHIiaoM 3eMii. B sikocti pobodoro cepenoBua BUKO-
PHCTOBYBAJIM iHEPTHUII Ta3 — aproH, TOMy OCHOBHMM MeXa-
HI3MOM 00pOOKYM TIOBEPXOHB € (Pi3NUHE PO3MUIICHHS I0HaMH
aprony. BiimpaifoBaHHsi peXHMIB OYMIIECHHS B TIIOYOMY
po3psii moKasano, mo epeKTHBHE OYUIIECHHS TOBEpPXHi I10-
YHHAETHCS MIPU THCKaX aproHy B kamepi Bix 3 mo 10 Ila, i
Hanpyrax 3mimeHHs Big 400 B i Bumme. 3 ogHOrO OOKY TIpH
30UIBIIEHH] TUCKY Ta3y B KaMmepi 1 Hanpyrd 3MiLeHHS Ha
3pa3kax sKICTb OYMIIECHHs 30UIbIIyBajiacsi, aje 3 IHIIOro
OOKy Ipu 11bOMY 30LIbIIyBasacsi HMOBIPHICTh BUHUKHEHHS
mpo0oiB B Kamepi Ta MOSBU AYTOBUX po3psaiB. OnTuMas-
HHM JUIS JaHUX YMOB OyB 0OpaHHil HACTYITHHI PeXKUM OYH-
IEHHs TIOBEPXHi 3pa3KiB: THCKY aproHy B kamepi P, =3 Ila;
IUIABHUI PICT HANpyry 3MIIIEHHS Ha iMiTaTopi (BiJIIOBIIHO
o Tabsmuii 1) 1o 900 B.
Tabnuys 1
[TapameTpu 301bLIEHHS HATPYTH IIPU OYUILEHH]

Yac BUTpUMKHU | 5 5 5 55
t, XB.
Hampyra 0-
svimenma U, B | 600 600 700 800 900

38 1(21)/2019 - WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

ApTunepinicbke Ta CTpineybke 036POEHHS

Tabmurs 2
Diz3uKo-MeXaniyHi Xapakxmepucmuxku NOKpUmmie
Marepian H, ITla E, I'Tla c, ITla f F,cH I, x107
Cr ranbBaH. 13,0 237 3,990 0,053 11 0,33
Ta maruerp. 5,3 192 1,626 0,275 21 0,34
Cr maruerp. 11,0 246 3,376 0,061 27 0,50
Craunp (mmigkianka) 3,3 210 1,012 0,198 28 2,85

TPILIIMH B Marepiai

ne H,, — TBepaicTh Npu aBTOMaTHYHOMY iHJCHTYBaHHi; E — MOMynb MPYXkHOCTI; G — BEIMYMHA MEXKi TEKY4OCTi;
f— koeimienT Teptsi; | . — xapakTepucTuKa JNiHIHHOTO 3HOCY; F — HaBaHTa)keHHs, TPHU SIKOMY CIIOCTEPIraeThCs MOsIBa
> Tnin. > a >

Taknii pexxum 00poOKM 3pa3KiB B TIIOYOMY pO3psi
3a0e3redyBaB MIOBHE 3TPABIIOBAHHS MiTHOT IJTiIBKH TOBIIH-
HOto 300 HM 3 TOBEpXHI MeTamy, IO BKa3ye Ha e(peKTHUB-
HICTB IBOTO PEXHUMY UL YUIICHHS iIKIaI0K.

BunpoOyBannsa nmiainapuyHoi cucremu 3 Ta i Cr
KaTtogamu. Sk 3a3Ha4anocs BHUIIE, OJHUM 3 BapiaHTIB 3a-
XHMCHHX TOKPHUTTIB, SIKI BUTPUMYIOTh BUCOKI HaBaHTa)KeH-
HSI, MOXXYTh OyTH TYTOIUIABKI 3aXMCHI OKPHUTTS HA OCHOBI
TaKAX MaTepialiB SK TAHTaJ, XpOM Ta CIUIaBU Ha iX OCHOBI.
VY 3B’s13Ky 3 UM Oylii IPOBE/ICHI MomepenHi BUIIpoOyBaH-
HS HMTIHAPUYHOT MArHETPOHHOT CUCTEMH 3 TAHTAJIOBHM 1
XpOMOBUM KaroioM. Pobo4a kamepa yCTaHOBKH BijIKauyBa-
Jacsi 10 THCKY 3alTMIIKOBUX ra3iB nmopsaky 107 Ila, a motim
MPOBOJMBCS HAIMYyCK poOodoro ra3zy Ar mo tucky 1 Ia. ITig
gac poOOTH OJHOTO 3 MarHETPOHIB, HIIUI 3aKOPOTYBABCS
Ha 3eMiTi0. EkCiepuMeHTH 3 BilIpaIiioBaHHS PEXIMIB PO-
00T MarHeTPOHHHMX CHCTEM TPOBOIMIIMCS MPHU Pi3Hii Ha-
npy3i 3MilIeHHs, SKa [0JaBajucsl Ha IMiAKIAJIKOTpUMay i3
3pasKaMu. B SKOCTI MifK/IaZlok BUKOPHCTOBYBAIIUCS CTalle-
Bi 3pazku Mapku 0XH3M®A. V koxxHOMY 3 BUNIAAKIB Oyau
JIOJATKOBO BCTAHOBJIEH] CKIIAHI INIKIAAKU «CBIIKH» IS
BH3HAYCHHs TOBIIMHY OAEPKYBAHOI ILTIBKH.

BuMiproBaHHS TOBIIMHU MTOKPUTTS MPOBOANIIOCS. METO-
JIOM OaratonpoMeHeBoi iHTephepoMeTpii — METOIOM CMYT
(J1iHiif) pIBHOTO XpOMaTHYHOTO MOPS/IKY Ha MIKpOiHTepde-
pomerpi MII-4.

Opnomaposi mokputts 3 Ta i Cr oTpuMyBay mpu Ta-
Kux pexumax poboru [IM mampyra Ha marHeTponi 120 —
280 B, cuna crpymy 1 A, Hanpyra 3mimenss 100 — 600 B,
Temmneparypa miakiaamgok 30 i 300 °C. ToBiuuHa OTpUMaHUX
mwiiBok cranoBmwia 0,5 — 1,5 mxm. BunpoOyBaHHs (i3uko-
MEXaHIYHUX BJIACTHBOCTEH MOKPHUTTA OyJ0 BHKOHAHO Ha
obmagaanHi [HCTUTYTY mpoOIeM MarepiajJo3HaBCTBA iM.
ILM. ®pannesnua HAH Ykpainn.

JocaigkeHHs MeXaHIYHMX XapaKTePUCTHK MOKPHUT-
TiB. BU3HaueHHs1 MIKPOTBEPIOCTI 1 MPUBEAEHOTO MOYJIS
IOnra npoBonunu Ha npunani «Mikporn-rammay [ 18] mipa-
Miznoro Bepkouua (kyT 65°) 3 HaBanTaxkeHHsaM 200 — 300 .
TouHiCTh, BU3HAUEHHs HaBaHTa)XkeHHs ckimagama 107 H,
TIHOMHY TTPOHUKHEHHS IHACHTOPY — 2,5 HM. BumiproBaH-
HS TIPOBOJIMJIMCS BIZIMIOBITHO JI0 MIXKHAPOJHOTO CTaHAAPTY
ISO 14577-1:2002.

XapakTepuCTUKH are3iifHNX BIACTHBOCTEH MOKPHT-
TIB BH3HA4YajgM 3a JOIOMOTOI0 BIPOBAIKEHHS TOCTpPO-
ro iHIGHTOpPa B IOKPHUTTS INPH IOCTIHHO 3POCTAIOUOMY

HaBaHTaKECHHI 1 IPU NepeMillIeHH] 1HEHTOpa MO MTOBEPXHIi
MOKpUTTA. B Tabmumi 2 mpexncrasieHi naHi (i3mko-Mexa-
HIYHUX BIACTHBOCTEW OTpHMaHUX 3a goromoroio [[M 3a-
xucHUX MOKpHUTTIB 3 Ta i Cr Ta iX XapakTepUCTUKH 3HOCOC-
TIHKOCTI.

IIpu mocmimkeHHI aAre3idl HUX BIACTHBOCTEH ITUX
MTOKPUTTIB BCTAHOBJICHO, IO B TaHTAJIOBOMY HOKPHUTTI
TPIMIMHA 3’ SBISAIOTHCS JUIIE TP HABAHTAXKCHHI OinbIne
21 cH. BingMmitmo, 110 B TaqbBaHIYHOMY XpPOMOBOMY IIO-
kputTi (3pazok orpumanuil [TIAT «Cymcske HBO») Tpi-
U[MHY [TOYaJH 3’ SIBJIATUCS BXKE MpH HaBaHTaxeHHi 11 cH
1 HOKPUTTSL TOCUTH Kpuxke. Cepes DOCITIKEHUX 3pa3KiB
HaHOTBII BUCOKe 3HaUeHHs anresii (27 cH) mae xpoMore
MarHeTpOHHE TTOKPHUTTSI.

[Tpu npoMy XapaKTepUCTUKH JTIHIHHOTO 3HOCY IS 3pa3-
KiB OTPUMaHUX MarHeTPOHHHM 1 rajbBaHIYHHUM METOIaMH
HECYTTEBO BIAPi3HAIOTHCA 1 B 5 — 10 pa3iB MeHml 3a 3Ha-
YEeHHSI XapaKTepPUCTHKHU JIHIHHOTO 3HOCY JJIS TiIKIAI0K 3i
cTai.

Po3pobnena Ta BUTOTOBJIEHA IMTIHAPHYHA MAarHETPOH-
Ha CHCTEMa PO3MMICHHS METANiB Ja€ MOXIJIMBICTh Bigmpa-
LOBYBaTH TEXHOJOTIYHUI TNpOIleC OYMIIEHHS BHYTPIlI-
HBOI TIOBEPXHI CTBOJIB TapMmar JiaMeTpoM He MEHIIE, HiX
120 MM, Ta HaNMJICHHS HA HUX SIK OJJHOIIAPOBHUX, TaK i Oa-
raToIIapOBHX 3aXUCHHUX MOKPHUTTIB. [0 TOTO X, BUTOTOBIIC-
HUW OMTIHAPUYHUN MarHeTPOH € YHIBEpCaJIbHUM Ta MOXKE
MIPALIOBATH, K Ha IIOCTITHOMY, TaK i HA BUCOKOYaCTOTHOMY,
a00 IMITYJIbCHOMY CTPYyMi, IIIO JIa€ MepeBarkd B TEXHOIOTIY-
Hill e()eKTUBHOCTI ITpoLIeCy HaITUJICHHSI.

BucnoBku. OTpumaHi 3a JOIOMOTOI0 BHIOTOBJIEHOI
LWTTHPUYHOI MarHETPOHHOI CHCTEMH 3aXHCHI TIOKPUTTS 3
Ta ta Cr npu onTUMAaIbHUX PEXHUMaX OCAHKCHHS 3a TBEp-
JICTIO HE TMOCTYMAIOTHCS EIEKTPOIITHYHOMY XPOMOBOMY
MOKPHUTTIO, IPOTE MAIOTh OUITBII OIIU3BKHIA 10 CTaJl MOAYJIb
MIPYXKHOCTI, 1110 HAJIAa€ NepeBary B BUKOPUCTaHHI 1X B SIKOC-
Ti 3aXMCHOTO MOKPHUTTS CTBOJIA rapMar. Takox BiIMITHMO,
IO Iel METOJ| OTPUMAHHs 3aXHCHUX MOKPHUTTIB € €KOJIO-
TIYHO YHCTHUM 1 O€3MEYHUM T 30POB’ S JTFOMMHH, 110 00Y-
MOBJIIO€ NEPCHEKTUBHICTh TAKUX MOKPHUTTIB Ha MPOTUBATY
rajJbBaHIYHUM XPOMOBHM TOKPUTTSIM.

[To3uTHBHI pe3ynbTaTH BUIPOOYBaHb JOCIIITHOTO 3pa3-
Ka IWJIIHJPUYIHOTO MarHeTpoHy Jal0Th MOMKIJIUBICTH CTBO-
PHUTH eKCIIEpUMEHTAJIbHY YCTAHOBKY 3 BUMOTaMH KOHKpPET-
HOTO BHPOOHHWKA Ta BHKOPHUCTATH PE3yJbTaTH poOOTH Ha
pizHOIPODITBPHUX MiAIPUEMCTBAX YKpaiHU.
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Mipxig Ao BU3HAUEHHA
AOLiNbHOro GyHKLiOHaNbHO-
opraHi3auinnHoro 06’egHaHHA

OoKpeMMX PYHKLiOHaNIbHNX
eJlIeMeHTiB nigcncrem BOrHeBoro
ypa)KeHHA NPOTUBHUKA

Y cmammi suknadeHa MemoOuKa 8U3HAYEHHA OOYi/IbHO20
¢hyHKYioOHANbHO-0p2aHi3ayitiHo20 06'€OHAHHA OoKpemux
(hyHKUiOHANBHUX efleMeHmi8 nidcucmeM B802HEB8020 ypaXeH-
HA NPOMUBHUKA 3 Ypaxye8aHHAM 3ampadm, Aka 6a3yemosca Ha
npuHyunosi 36aaaHcosaHocmi cusn i 3acobis niocucmem eozHe-
8020 YpAXXeHHAi NPOMUBHUKA Ma YOOCKOHAseHil cykynHocmi
NOKA3HUKi8 8nacmusocmeli nidcucmem B802HEB8020 YPAXeHHHA
NpOMUBHUKA,  MAKOX 3 ypaxye8aHHAM YyOOCKOHAIeH020 NiOXo0y
00 8U3HAYeHHs YUHHUKIB, fIKi Cymmego 8nsiusaiome Ha npoyec
802HEB020 YPAXKeHHA NPOMUBHUKA.

Kntoyosi cnosa: 8ozHese ypaxkeHHA NpoMUBHUKA, po38ioKd,
ynpaesiHHa, 8oeHesul 8n/U8, (YyHKYIOHA/IbHO-0p2aHizayiliHe
06'€0HAHHSA, OKpeMi (hyHKUIOHAbHI eflemMeHmu.

B cmamee u3noxeHa snepevie pazpabomaHHas Memoouka
onpedenieHUA UenecoobpasHozo yHKYUOHAIbHO-0peaHU3ayu-
OHHO20 06BE0UHEHUA 0MOeNbHbIX hYHKUUOHAIbHbIX 3/1leMeHMo8
nodcucmem 02He8020 NOPAXeHUs NPOMUBHUKA C y4emom 3d-
mpam, 0CHOBAHHAA HA NPUHYUNUA/IbHblE COANaHCUpOBAHHOCMU
Cun u cpedcme NoOcUCMeM 02He8020 NOPAXEHUA NPOMUBHUKA U
ycosepuwieHCmB8o8aHHOU COB0KYNHOCMU nokazamerel cgolicmas
noocucmem 02He8020 NOPAXXeHUA NPOMUBHUKA, d MAkxXe C y4e-
mom ycogepuieHCma8o8aHHO20 N0OX00d K onpedesieHuto (hakmo-
P08, KOmopebie CyWecmeeHHO 8/IUAIOM HA NPOYeCc 02He8o20 No-
paXKeHUs NPOMUBHUKA.

Kntoueseole ciosa: o2Hegoe nopaxeHue NpomusHuUKd, pa3geeod-
Ka, ynpasneHue, 0o2zHegoe 8/1UsHUE, PYHKUUOHAIbHO-0p2aHu3ayu-
OHHOe 06BedUHeHUs, omOoeslbHble (PYHKUUOHAsIbHbIE /1eMeHMel.

IHocTaHoBKa mpobaeMu.

Pesynbraty anamizy 60HOBOTO 3aCTOCYBaHHS BiHCHKO-
BUX QopmyBaHb (BD) pakeTHHX BiichK 1 apTrepii (PBiA)
TIiJT Yac BOTHEBOTO ypakeHHs npotruBHUKA (BYII) B cyuac-
HUX BOE€HHMX KOH(uikTax [1-3] cBiguaTh, IO JOCTATHHO
yacto (akTuuHi pesyiasrard BYII He BiAmoBinawTh 3amia-
HOBaHUM. SIK PaBWJIO MPUYUHOIO 03HAYEHOTO € BiTHOCHO
MaJuil piBeHb BUKPUTTS 00’ €KTIB MPOTHBHUKA HA MOMEHT
mnanyBanHs BYII, HeMOXIWBICTH 0OpoOWTH OTpUMaHy
pO3BiyBaJIbHY iH(pOpMAITilo, HEMOCTATHICTh CHJI 1 3aC00iB
BOTHEBOTO BIUTUBY TSI BUKOHAHHS 3aBIaHb. [0 TOro X, He-
BiAMOBiAHICTF MOauBocTe BD PBiA miomo posBiakw,
VIOpaBJiHHS Ta BOTHEBOTO BIUIMBY MiXK CO0O0I0 NMPUBOIUTH
JI0 Hexopeamizallii OMHUX MOXKIMBOCTEH MPHU HEJOCTATHIX
THIMX MOXKITUBOCTSIX. O3HAYeHE € MPUINHOI0 a00 HEBUKO-
HaHHs (B TOBHOMY 00’ €eMmi) 3apnanb BYII abo 3amydeHHs 10
BHUKOHAHHSA 3aBJaHb HAUIMIIKOBOI KIIBKOCTI CHII 1 3aCO01B.

IHKOMM B ipakTHIli 6okoBorO 3acTocyBaHHs B®D 3acTto-
COBYETKCS TaK 3BaHe (DYHKITIOHATbHE 00’ €THAHHSI OKPEMUX
enemenTiB migcuctem BYII B emuny mepexy [3-5] ans
i IBUIIEHHS CTYIICHS peaizallii MOXKIIMBOCTEN 03HAaYeHUX
migcucteM. Take o0’€qHAHHS NPHUIHITO Ha3WBAaTH Mepe-
JKEBOLCHTPHYHUM [3—5]. 3BuYaiiHO CcyTO (YHKIIOHATBHI
repeBaru MepeKeBOIEHTPUYHOTO 00’ €HAHHS TOPIBHSHO
3 IEHTpali30BaHuM (TIaTGOPMOLICHTPUYHNM) € Oe33arie-
peunnmu. OnHAK, SKIIO PO3IVISIATH B IJIOMIMHI pe3yJbTar-
3arparu [3—5], TO HEOOXiAHO BIAMITHTH, IO CTBOPEHHS
ennHOi Mepexi morpedye 3HAYHMUX SK MPSIMUX PECYPCHUX
3aTpaT Ha CTBOPEHHS, TaK 1 CYITyTHIX MOB’S3aHUX i3 HEO0O-
XiHICTIO 3MEHIIEHHS PU3UKY BUTOKY (200 CIIOTBOPEHHS:)
iH(opMarii.

TakuM dYHMHOM, B TpakTHIi OOHOBOrO 3acTOCYBaHHA
B® PBiA BunmKiIa HarajgpHa HOTpeda y po3poOIli Takux
METOJUYHUX TTIXO/IB, K T03BOJIATH TaK (DYHKI[IOHATHHO
00’ennaru migcuctemu BYII, 1m0 103BOIUTH MakCUMi3yBa-
TH pe3ynsrar BYII npu BU3HaYeHHUX pecypcHUX 3aTparax.

Oraaa ocTaHHIX AocTizKeHb | myOaikaiii.

B HasBHUX myOmikamisx i JOCTIIKEHHSIX, MpPUCBIUE-
HuX migBumieHH0 edekruBHocTi BYII [6-8], murtaHHIO
00’eHanHg cui 1 3aco6iB BO PBiA minx wac BYII B equny
(byHKIIIOHAJIBHO-OpraHi3alliiiHy CUCTEMY, yBara IpHijieHa,
AK TIPaBHJIO TEXHIYHIA CKIIAIOBiM MuTaHHS, a00 BUSIBICH-
HIO TIEpeBar MEPEeXEBOIICHTPHYHOTO 00’€IHAHHA Iepen
watopMorieHTpuyHuM. [Ipruomy HEoOXiTHO BiAMITHTH,
0 B JESKUX JOCITiPKEHHSX PO3MIISAAI0ThCS 00’ € THAHHS
OKpEeMO TI0 TigcucTeMaM (pO3BiAKH, YIPaBIiHHSA, BOTHEBO-
TO BILTUBY) [6] Tak OM MOBHUTH «TOPH30HTAJIbHA TIOMIH-
Ha, a B JICSKUX 110 OKpeMUM (YHKIIOHAJIBHUM HaIpsMKam
(po3BimyBanbHO-BOTHEBI (yaapHi) Komriekcn) [7] — «Bep-
THKaJIbHAY» TUTOMMHA. Haxaslb icHye BiJTHOCHO HEBEJHKA
KUTBKICTh MyOMiKaIiii Ta MOCHIKEeHb, SKi pPO3TISAAIOTH
K «TOPU30HTAJbHY» IUIOMIMHY (II0 MiACHCTEMaM), TaK i
«BEPTHUKAJBHY» (BiZ pO3BiAKH IO BOTHEBOTO BIUIHBY) pa-
30M (po3BigyBanbHO-BOTHeBa cucteMma) [8]. OmgHak came
KOMIUIEKCHUHM po3mIsa  (pyHKIIOHAIBHO-OPTaHi3aIliitHOTO
00’eqHaHHS OKpeMHuX eleMeHTiB mifacucrem BYII moxe
JIO3BOJIUTH JTOCII/DKYBaTH €(eKTUBHICTh (yHKIIOHYBaHHS
B® nix wac BYII 3 ypaxyBaHHSIM 3aTpar.
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MeTo0 Ta 3aBIaHHSAM CTATTi € PO3POOJICHHS MiAX0Ly
JI0 BH3HAUEHHS JIOLUUILHOTO (YHKIIOHAJIbHO-OpraHi3amiii-
HOTO 00’€THaHHS OKpeMHUX (YHKIIOHAIbHUX €JIEMEHTIB
nigcucrem BYTI 3 ypaxyBaHHsIM 3aTpar.

BuxsiajgeHHs1 0CHOBHOIO MaTepiaty J0C/TiIKeHHs.

CKJIaZHICTh 03HAYCHOTO MOCIIKCHHS 00YMOBITIOETHCS
B MEpLIy 4Yepry BH3HAUCHHSM BEJIMYMHM 3aTpaT Ha CTBO-
PEHHS MEpEeKEBOIICHTPUYHOTO 00’ €HAHHA. 3BHYANHO
MOXKJIMBO MIEBHUM YHHOM OIMOCEPEIKOBAHO BU3HAYMTH Bap-
TICTh pOOIT Ha PO3POOKY, BUPOOHHIITBO Ta BIPOBA/IKECHHS
TeXHIYHOI cuctemu [9], sika 6 1o3BossIa O GYHKIIIOHATIBHO
00’eqHyBaTu okpemi etemenTy miacucrem BYTI. Oanak Ta-
KMl MiJIXiJ CTHMKAETLCS 13 BIIHOCHO BEJMKOIO HEBH3HAUE-
HICTIO BHACTIIOK He (hiKCOBaHOI BapTOCTI POOIT, IUIaBaro-
YUM KypCOM TPOIIOBHX OJIMHMIIb, HEBPAXyBaHHSIM BiTHOC-
HO BEJIMKOT KUIBKOCTI omepalii, ki OyayTb CYIMpPOBOIKY-
BaTd IMpOIEC PO3POOKH, BUPOOHMITBA Ta BIPOBAHKEHHS
TEXHIYHOT CHCTEMH.

MOXJIMBO 3aCTOCYBAaTH IHIIMH MiAXiJq BIAMOBIAHO [0
SIKOTO JIOIUJIBHICT CTBOPEHHSI Takoi CUCTEMH MOXKHa BH-
3Ha4YMUTH 3a piBHeM eHtpormii [10], ska BUHUKAE BHACIIIOK
3pocTaHHsA 00’ eMy iH(OpMaIil, sika Oy/ae IUPKYJIFOBATH B ITii
cucremi. OHAK TaKUil MiAX11 J03BOIUTH OIIHATH (DYHKITIO-
HYBaHHS JIMIIE CaMOl CHCTEMH, IHIIUMH CIIOBAMHU TEXHIYHY
JOLJIBHICTB, sIKa JIMIIE OMOCEPEeIKOBaHO Oy/e MOB’s3aHa 3
edekruBHIcTIO (yHKIiOHYBaHHS BD mix yac BYTL

3 omIsAay Ha O3HAYEHE MPOIOHYETHCS BUKOPHCTATH Ta-
KU TiJIXi]] B IKOMY 32 OJIMHUIIIO0 PO3PAaxXyHKIB PUAHSTH Ji-
Hito 3B’s13Ky. TOOTO Ha CTBOPEHHS OJHI€T JIiHIT 3B’SI3KYy MIX

. . ITi
PO3BIAKA YTpPaBIIHHS BIUTHBY
A A A
N

OKpeMHMHU esieMeHTamu migcucreM BYII HeoOxinHO 3aTpa-
TUTH TIEBHY KUIBKICTh PECypCiB MPUYOMY iXHSI KUIBKICTB
Oyze BpaxoByBaTH YMHHUKHM O3Ha4eHi paHime. J[o Toro x,
0 CBOTH CYTi 00 €HAHHSI OKPEMHUX CJIEMCHTIB ITiJICHCTEM
BVYII B ey Mepexy i € NpOKJIaieHHs JIiHIN 3B’ 53Ky MiX
HUMHU. TyT mig TepMiHOM MPOKJIA/IEHHSI PO3YMIETHCS CTBO-
penHst Oyab TO KabenabpHOT abo 6e31poToBoi JiHil.

BinnoBigHO 1O MPUHAHSATOrO MiIXOJy BH3HAUCHHS 3a-
Tpar Ta 1o cyti nporecy BYII B peaqbHUX YMOBaX MOXKIIH-
BO 3pOOUTH IOTIEPE/IHI it BACHOBOK PO T€, 110 OpraHi3amiii-
HO-(DYHKIIIOHAJIbHA cXeMa 00’ €THAaHHS OKPEMHUX CIEMCHTIB
nigcuctemu BYTI B 3a1e:KHOCTI BiJf yMOB Oyfie Bipi3HATH-
csl JuIsl OTHOTO 1 Toro X Habopy cui i 3aco6iB. Tomy mpo-
TIOHYETHCS B LIJIOMY aKIEHT 3pOOMTH HE Ha OOIPYHTYBaHHI
YHIBEpCAIBHUX DPEKOMEHMAllil, SKi 3 HEeBHUMH JOMYIICH-
HSIMH OyIyTh TOLUIEHMMH ISl YyChOTO CIIEKTPY YMOB, a Ha
PO3pO0IIEHHI METOMKH, sIKa O JJO3BOJIMIIA B 3AJICXKHOCTI BiJl
yMOB OyJyBaTu JOLIJIBHY CXEMy OpraHizaliifHo-(yHKIiO-
HAJILHOTO 00’ €/IHAHHS OKPEMHX €JIEMEHTIB.

3arajioM ke HEOOXIJHO 3a3HAYUTH, 110 00’ €qHAHHS
oKkpeMuX (DYHKIIOHAJBHUX CJICMCHTIB Oy/ie MOIUIHUM B
TOMY BHITIQJIKy IPUHHSTTS MOXIIMBOCTEH OJHI€T 13 TijcHC-
TEM 3a OCHOBHI 1 BiJIIIOBITHO JTO PUHIIMITY 30aJIaHCOBAHOC-
Ti [11] BU3HAa4YaTH MOPAIOK 00’ €THAHHS OKPEMUX (PYHKITIO-
HaJIbHUX €JIEMEHTIB 1HIMX migcucreM. [Ipuyomy HeoOXin-
HO 3ayBa)KUTH, 1110 MOKJIIMBOCTI THX ITIICUCTEM, sIKi HE Oy/H
BU3HAYEHI SIK OCHOBHI MOXYTbh OyTH HeJJOpeai3oBaHi, Xoua
1 B MEHIIIH Mipi HIX HpPU CYTO IUIaT(GOPMOLIEHTPUIHOMY
00’€THAHHI, aJle THM HE MEHIIIe TaKy HETMOBHY peai3alliro

ﬂég :min@;l)KglR‘}rlel71(}3)K51K}71K31’
ﬂfj)]{»ll{_ W)+ min(ﬂ(;g[(ﬂzl(_ 1Ko,
/1(;2) K,K,K,, ﬂiz)KEZKyZK?Z +

+ ﬂi?KMK y3K33 )+min (pC;K}BK y3K33 +
+ /1.(;:[(341{ s + /1;65) KK sK.s,
KKK+ AGK KK+

+ /1;65)[(;15[(, ysK s %Z)KMK Lyt

+ ;lSGCS)KﬂSKySsz )

O — MEPEKEBOLICHTPUYHE 00’ € THAHHS,

@ — OKpeMuil GYHKIIOHAIBHUIA eJIeMEHT,

ﬂ('%), )éc) — MOJKJIMBOCTI Ta CIIPOMOXKHOCTI 11010
8 V2N .
iHTEHCUBHOCT] BUKOHAHHS 3aB/1aHb,

K. K. K- KOe(illieHTH YMHHUKIB, SIKi BIULINBAIOTH HA
22

[ . . .
Y OKpeMHi QYHKIIOHAIBHHIT CTEMEHT.

Puc. 1. ®ynknionanpHO-opraHizaniiiHa cxema cucremu BYII 3 ypaxyBaHHSAM YHHHHKIB, SIKi BIUIUBAIOTH Ha
CIIPOMOKHOCTI OKPEMOTo (hyHKLIOHAJIBHOTO eleMeHTy y mpoueci BYII
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MOXKJIMBOCTEH HEOOXiZHO BpaxoByBaTH. TuM Oiible o3Ha-
YyeHe JI03BOJIMTH BUOpatH Ty miacuctemy BYII, sika morpe-
Oye HalOLIBIIOrO CTYNEHs peartizawii MoxmBocTei. Tak, Ha
MKy aBTOpa, OCHOBHOIO mincucremoro BYTI, 3a sikoro mpo-
TIOHYETBCS BU3HAYATH MOXIIMBOCTI OKpEMHUX (PyHKIIOHAb-
HUX EJIEMEHTIB € MijJccTeMa BOTHEBOro BILIMBY. Jlo Toro
K, MIJICHCTeMa BOTHEBOTO BIUIMBY €1IMHA 13 mifcuctem BYTI
3/1aTHA NPUHOCUTH 3arajlbHO OIepaliiHui 1IJIbOBUI €(EKT.

BaxnuBHUM NUTaHHSAM AJ1s1 pO3pOOJICHHS METOIMKY BH-
3HAUEHHS! JONUIBHOIO (DYHKIIOHAJIBLHO-OpraHi3auiiHoro
00’eHaHHS OKpeMuXx eyieMeHTiB nigcucreM BYTI npu dik-
COBaHUX 3aTparax € BUOIp MOKA3HUKIB BIACTUBOCTEH Iij-
cucreM BVYII, ski 3a cBo€to cyTTiO Oynu O MEBHUM YHHOM
OJTHOPITHUMH, TOOTO MaJIA OTHAKOBU#I (200 X0ua O CXOKHUIA)
¢iznunmii cenc. Tak a1t ymoB pociimkeHHs npouecy BYTI
MIPOTIOHYETHCS MPUIHHSTH YIIOCKOHAJIEHY Y MOIEPeNHIX 10-
CJIIJDKEHHSX CYKYIHICTh TOKa3HMKIB [12], ski 3a cBo€ro
CYTHICTIO BilOOpakaloThb IEBHY «0OpoOKy» 00’eKkTa uist
YPaKEeHHSI.

Takox i 4ac BU3HAYCHHS BEIMYUH NMOKAa3HUKIB Biac-
THBOCTEH OKpeMHX (DYHKLIIOHAJIBHHUX EJIEMEHTIB [UIsl 3a1100i-
TaHHS HETOYHOCTEH B MOJAJBLIMX PO3paxyHKax HEOOXiIHO
BPaxOByBaTH YMHHHKH, SKi CYTTEBO BIUIMBAIOTh Ha IPOLEC
(yHKLIOHYBaHHS O3HAYE€HOr0 OKpeMoro enemenra [13].

B uminmomy x ¢yHKIioHanbHO-OpraHizamiiHa cxe-
Ma 0O0’eHAHHS OKpeMHX (YHKIIOHAIbHUX €JIEMEHTIB

nigcucrem BYII noBuHHa BimoOpaxxaT 3arajbHUNA MOps-
JIOK B3a€EMOJIi1, BUPAXKEHOI Yepe3 BIAMOBIHI MOKa3HUKH Ta
3 ypaxyBaHHSM BiJIIIOBIIHUX YNHHHUKIB, SIK OKPEMHUX (YHK-
LIOHATBHUX EJEMEHTIB Tak i migcucreM BYII B 1fimomy
(puc. 1).

Pesynprarn anamizy QyHKUIOHAJIBHO-OpraHi3amiiHol
cxemu cuctemu BYII (puc. 1) cBiguuTh, 110 BETUYUHA
cymMapHHX MoximBocreil mono BYII Oyne cyrreBo 3ane-
XKAaTH BiJl YaCTKH OKpeMHX (PyHKIIOHAJIFHHX EJIEMEHTIB
00’eqHaHUX B €quHy Mepexy. OnHak SKIIO MOXKIIMBOC-
Ti TiacUcTeM 30aJaHCOBaHi, TO IIJBUIICHHS CTYICHIO
pearmizauii MOMXJIMBOCTEW IpH MEPEKEBOLEHTPUIHOMY
00’eTHaHHI Oy/Ie HE3HAYHHM.

3Ba)kalouu Ha O3HAYEHY CYKYITHICTh NOKa3HHKIB Ta 3a-
rajJbHUN BUNISA  (PyHKLIOHAJIBHO-OPraHi3aIlliHOI CcXeMH
cuctemMud BYIl OCHOBHMMH TyHKTaMH pOOOTH IIOAO BH-
3HAYEHHS JOLIJIBHOrO (DYHKI[IOHAJIBHO-OpPTaHi3auifHoro
00’eHaHHA OKpeMuX eseMeHTiB mincucrem BYII mpomo-
HYETBCS HACTYIHI: BHU3HAYEHHS MOXJIMBOCTEH OKpeMHX
(YHKIIOHATFHUX CIIEMEHTIB KOXKHOI 13 mijicucTeM (Po3BiJ-
KM, yIIPaBIIiHH, BOTHEBOTO BILIMBY ), BU3HAUYEHHS OpraHi3a-
LiifHOrO 00’ €THaHHS OKpEMHUX (YHKIIOHAJIBHUX €JIEMEHTIB
IiJICKCTEMH BOTHEBOT'O BIUIMBY, KOMIIOHYBaHHS OKpEMHUX
(YHKIIOHAJIBHUX EIEMEHTIB MIJICUCTEMH YIIPABIiHHS Y Bijl-
MOBITHOCTI IO MOXJIMBOCTCH OpraHi3amiiHuX 00’€IHAHb
IiJICKCTEMH BOTHEBOT'O BIUIMBY, KOMIIOHYBaHHSI OKpEMHUX

l'[()‘{aTOK

>

/ ok w}

I |
—_

/1(\1) _ /1( M)
Y pos

A

Hi

I

TaxKk

()
ﬂs poz

— @)
- ﬂ’sJ

A 4

/1( M) > /1( M)

Y pos

6 pos

Hi

A 4

OMITOHYBaHHSI
OXJTMBOCTEH

3aBepiieHo.| [KoMIoHyBaHHs
migcucremu| [MoKIMBOCTEM

TIPaBJIiHHS HEJOCTaTHHO HPaBIIiHHS OCTATHBO

3aBEpILEHO.,
migcucremul

[KommonyBaHHs 3aBEPILIEHO |
IMoxuBOCTEH mijcucremul
yﬂpaBJ’[iHHﬂ HEAOCTAaTHHO

-

3aKiHYCHHS

D

Puc. 2. brnok-cxema KOMIIOHYBaHHS OKpeMUX (YHKIIOHAIBHHUX €JIEMEHTIB MiJCUCTEMH YIPABIIiHHS Y BiIOBIIHOCTI
10 MOKJTUBOCTEH opraHi3alifHUX 00’ €IHAaHb MiJCHCTEMH BOTHEBOTO BIUIUBY
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Puc. 3. Biiok-cxeMa anropuTMy METOAMKN BH3HAYCHHS JOLIIBHOTO (DyHKIIOHAIBHO-OpraHi3aliifHoro 06’ eAHaHHs

OKpeMHuX (pyHKIIOHATBHHUX eJIeMeHTiB mifcucreM BYII 3 ypaxyBaHHSIM 3aTpar

(YHKIIOHATBHUX €JIeMEHTIB MiACUCTEMH PO3BIIKH y Bif-
MOBIHOCTI 10 MOXKJIMBOCTCH OpraHizamiifHuX 00’€IHaHb
MiICUCTEMH yIIPABIIHHSL.

Bu3HaueHHS MOXKJIMBOCTEH OKpEeMHX (PYHKI[IOHATBHUX
€JIEMEHTIB KOXKHOI 13 mijgcucTeM (PO3BIIKH, YIpPaBIiHHS,
BOTHEBOTO BIUIMBY) Oy/JI0 BHKJIAACHO B IMOMEPEIHIX TOCTi-
okeHHsx [12—13], ogHak HEOOXigHO 3ayBa)kKMTH, IO 3a-
raJIbHUH 3MICT I[LOTO MPOIIECY BKJIFOYAE BU3HAUCHHSI CIIPO-
MOYKHOCTEH, BU3HAUCHHsI BEJTMUUH KOC(IIIEHTIB YNHHHUKIB,
HaJali yepe3 BpaxyBaHHS O3HAYEHHX YMHHHKIB Ta CIIPO-
MOYKHOCTEH BU3Ha4eHHS MOXKiuBocTei (1).

A"=2)-K,-K,-K, (1)

HacTynmHMM MyHKTOM € BH3HAu€HHsI OpraHi3alfiifHOTO
00’€eIHaHHS OKpeMHUX (PYHKIIIOHAIILHUX €JIEMEHTIB ITiJICHC-
TEMH BOTHEBOTO BIUIMBY. HeOOXiqHICTH IILOTO MYHKTY IO-
Jsira€ B TOMY, IIO MEeBHI OKpeMi (pyHKIIOHAJIBHI eIeMEHTH
BKe 00’ €IHaHHI, 5K TO Oarapes, TuBi3ioH. ToMy TOMIIEHIM
€ BpaxyBaTd Take 00’ €IHAHHS] 1 B MOAAJIBIIOMY IiAOUpaTH
TaKy CYKYITHICTh OKpPeMHX (YHKI[IOHAIBHUX €JIEMEHTIB

MJICKCTEMH YIPaBIIiHHSA Ta PO3BIIKH, sSKi O MOIIH 3a710-
BOJIbHUTH MOTPeOU 03HAYCHUX OpraHi3aliiiHuX 00’ €qHaHb.
Bu3HadeHHs cyMapHHX MOMIJIMBOCTEH O3Hau€HOTO JIO-
KaJIbHOTO (Ma€eThCsl HAa yBa3i B MeXax OJHI€l ITiJCHCTEMH)
00’€ZIHaHHS MTPOIOHYETHCS MPOBOANUTH 3a MEBHOIO po3pa-
XyHKOBOIO (hopmyitoro (2).

2

6l

ne
//{gjf) — z/%w)
J=1

fie, ] — TOPAAKOBUI HOMEP OKPEMOTO (hyHKIIOHATBHOTO
eJIEMEHTA, IKUH BXOAUTh JI0 JIOKAJbHOro 00’ € IHaHHS,

— TIOPSAAKOBHUI HOMEP JIOKAJIFHOTO 00’ €THAHHS OKpe-
MUX (YHKIIOHAIBHUX €JIEMEHTIB B MEPEXKY.

n, — KiIbKICTb OKpEMHUX (DyHKIIOHAIBHUX €JIEMEHTIB,
SIK1 BXOZUTB JI0 JIOKAJIBHOro 00’ €IHaHHA.

BiamnoBiHO KOMIIOHYBaHHS OKPEMHX (DYHKIIIOHATBHUX
€JIEMEHTIB MIiJCUCTEMH YNPABIiHHS Y BIAMOBITHOCTI 0
MOYKJINBOCTEH OpraHi3amiiHuX 00’ €HaHb MMiICHCTEMH BOT-
HEBOT'O BIUIMBY TPOMOHYETHCS MPOBOIUTH MEBHHUM iTepa-
MiAHIM IUIIXOM. TOOTO TOPIBHATH MOYKJIMBOCTI OKPEMOT'O
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(YHKIIOHAJIBHOTO €JIEMEHTY a00 JIOKaJbHOTO 00’ €JIHAHHS
O3HAUCHUX EJEMEHTIB MIJICUCTEMH BOTHEBOTO BIUIUBY 3
MOXIIMBOCTSIMH OZIHOTO 13 €JIEMEHTIB MiJICHCTEMH YIpaB-
JHHS Y pa3i HEAOCTATHOCTI TOOABUTH IIIC OUH CIEMEHT i
TaK MPOAOBKYBAaTH JIOTIOKH MOKJIMBOCTI €IEMEHTIB yIIpaB-
JiHHS OyIyTh PIBHUMH 200 /€10 OUIBIIMMU MOXKIMBOCTEH
eJleMeHTa (JIOKaJIbHOTO 00’ €/IHaHHS €JIEMEHTIB) MiJICHCTE-
MU BOTHEBOTO BILUIMBY. B IIUIOMY X O3Ha4e€HUWH ajaroputm
MOXKJIMBO BiIOOPA3HTH 3 JIOMIOMOTOI0 OJIOK-cXeMu (puc. 2).
Ha Onok-cxemi mnosnaueHo /1(;’? — pO3paxyHKOBE 3Ha-
YEeHHSI MOXKJIMBOCTEH MifcHcTEMA }p/’iilpaBHiHHﬂ, ﬂi;’)— pos3-
paxyHKOBE 3Ha4€HHS MOXKJIMBOCTEH MiICHCTEMU BOTHEBOTO
BIUIUBY, | — HOPSKOBHI HOMEP OKPEMOTO (DYHKIIOHAIBHO-
IO eJIEMEHTA MiICKCTEMH YIPABIIHHS, 71, — KUIbKICTh OKpe-
MUX (YHKIIOHAIBHUX €JIEMEHTIB IiICUCTEMH YIIPaBIIiHHS.
AHaJOriYHO TPOIOHYETHCS MPOBOJUTH KOMITOHYBAaHHS
OKpeMHUX (PYHKIIIOHATBEHHUX SIEMEHTIB ITiJICHCTEMH PO3BIIKH.
B oMy % ajaropuT™ METOAMKY BU3HAYEHHS JOLIJIBHO-
ro (pyHKIIIOHAIEHO-OPTaHi3aIliiHOr0 00’ €THAHHS OKPEMHX
(dbyHKIIOHATBHHUX eNeMeHTIB miacuctem BYII 3 ypaxysan-
HSIM 3aTpar BijioOpakeHo Ha puc. 3 y BUIVIsII OJIOK-CXEMHU.
3acTocyBaHHSI O3HAYEHOI METOJIMKH MOXE JIO3BOJIUTH
BU3HAUATH TaKe MIHIMaJIbHO HEOOXiTHE 00’ €HAHHS OKpe-
MUX (DYHKIIIOHAJIEHUX CIEMCHTIB, SIKE I0O3BOJIUTH MaKCUMi-
3yBaTH CTYIiHb peatizalii MOXKIMBOCTEH yCiX MiJcHCTEM
BVYII. OnHak HeoOXigHO 3BEpHYTH yBary Ha Ti BUIaIKH,
KOJIM MOYKJIMBOCTEH MIJICHCTEMH YIIPaBIiHHS a00 PO3BIAKH
BUSIBUJIOCH HEJJOCTAaTHBO. B TakoMy pasi, mpu HasiBHOCTI pe-
3epBHUX CHJI 1 3aCO01B MOXJIMBO TIOMTOBHUTH IIi ITiICHCTEMHU
JUTS THIBUINCHHS 1X MOXJIMBOCTEH . B TOMy BHUIaIKy KOJIU
pe3epBHUX CHJI 1 3aC001B HEMAE MTPOTIOHYETHCS «HATUILIKO-
Bi» CHJIH 1 3aCO0U MiJICHCTEMH BOIHEBOTO BILIMBY BUBECTH
B pe3epB, 10 JI03BOJIUTH NPH 30epeKeHH] CyMapHOTO PiBHS
peadtizaiii MOXJIIMBOCTEH 111010 BOTHEBOT'O BIUIMBY Ha IpO-
TUBHHMKA I ABUILINATH CTIHMKICTh migcucremu BYTI.

BucHoBxu.

TakuM YMHOM B CTArTi BUCBITIIEHMM NIOXIJ IO BU-
3HAUEHHS! JONUIBHOIO (DYHKIIOHAJIBLHO-OpraHi3auiiHoro
00’€eIHaHHS OKpeMHUX (PyHKIIOHAJIILHUX €JIEMEHTIB ITiJICHC-
TEM BOTHEBOTO ypa)KeHHs IPOTUBHUKA, 30KPEMa: METOIMKA
BU3HAYEHHS JIOLUIBHOTO (DYHKIIIOHAJIBHO-OpraHi3aliitHoro
00’€eIHaHHS OKpeMHUX (PyHKIIOHAJIILHUX €JIEMEHTIB ITiJIChC-
tem BYTI, sika Ha BiAMiHY BiJl iCHYIOUHMX JJO3BOJISIE BPAXOBY-
Bary 3arpary Ha BYII ta 6a3yerbcs Ha mpuHUMIOBI 30aJ1aH-
coBaHOCTI cuI 1 3aco0iB migcucrem BYII Ta ynockonanenin
CYKYIHOCTI TMOKa3HUKIB BiacTuBocTell mimcucrem BYII, a
TaKOX JI03BOJISIE BPAXOBYBaTH YIOCKOHAJICHUH MiIXOI IO
BU3HAYEHHS YMHHUKIB, 5IKI CYTTEBO BIUIMBAIOTH Ha IIPOLIEC
BVII.

3acTocyBaHHS 03HAYCHOT METONUKHU JTO3BOJIUTH MIiHIMI-
3yBaTH 3aTpaT Ha 00’ €HAHHA OKpPeMHX (DYHKI[IOHAJIBHUX
€JIEMEHTIB, OINTHMI3yBaTH (YHKIIOHAIBbHO-OpraHizaliiHi
3B’I3KH MDK OKPEMHMH (YHKLUIOHAIFHHUMHU €JeMEHTaMH
ta miacucremamu BYTI, miaBuIuTH CTifKiCTh (QYHKIIOHY-
BaHHS MIJICHCTEM 4Yepe3 CTBOPEHHS IEBHOTO PE3EpBY CHII
i 3aco0iB. SIk cBiUaTh PO3paxyHKH MPOBEAEHI B Homepe-
JHIX JOCIIDKEHHX 3aCTOCYBaHHS MEPEKEBOLIEHTPHUYHOTO
00’enHaHHs cuil i 3aco0iB BYII Moxxe mifBUIIUTH CTYIIHB

peamnizauii MoximBocreil mono BYII B cepeanbomy Ha
15%.

[Momanbun JOCHIKEHHST HPOIOHYETHCS MPUCBATUTH
YAOCKOHAJIEHHIO NEBHMX MMTaHb IIOB’SI3aHUX 3 METONU-

KOIO OIICPATUBHO-TAKTUYHUX pO3anyHKiB npu HJ'IaHyBaHHi
BVIIL
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Mathematical modeling

and experimental working
off of gas-liquid systems for
separation of reactive shells
(on the basis of the matmech
program package)

HasedeHo aHanimuyHul mamepian wodo mMmemu
ma 3ada4y cucmem AdsmMoMAamu308dHO20 NpPoeKmy-
BAHHA ABIAKOCMIYHUX NIONPUEMCMS, OCHOBHI NPUH-
yunu peanizayii makux CAlP Ha 6a3i CALS/PLM -
mexHosnoai.

Knwouosi cnosa: CAlP, CALS/PLM — mexHonoaii,
npozpamHi cucmemu.

This paper presents general information about the
complex of mathematical models and experimental
working off of separation systems of reactive shells
based on the MATMECH software package. The article
may be useful for scientific and technical workers of the
defense industry.

Key words: heat-mechanical
ammunition, computer technology.

system,  split

The current state of the methodological basis for the
synthesis of gas-liquid heat-mechanical systems is far from
its transformation into a holistic scientific theory. At the
same time, in a number of ways of scientific and technical
development related to rocket and artillery engineering, de-
velops approaches to the integrated interconnected solution
of emerging problems of process modeling [1].

Mathematical models and methods have been developed
in the course of a number of scientific and research projects
since the days of the Soviet Union. The starting point for the
development of the software package «MATMECH» was
the work [2], which included the method of calculating the
functioning of the power gas drive. Further improvement
of these methods was carried out in the framework of sci-
entific and research projects conducted at the Baltic State
Technical University in conjunction with the research and
production enterprise «SPLAV» until 2000. And finally, the
latest version of the methodology became a reality thanks to
the development of computer technology and led to the de-
velopment of an application package (APP) of the machine
analysis of the MATMECH heat-mechanical systems [3].

It should be noted that the basis of the package are the
practical results of a number of studies. These are the works
of A.M. Lipanov [4], Ye.A. Kozlov [5] on the theory of in-
tracameral processes in solid-fuel rocket systems and link-
ing them into single set of tasks for calculating combustion,
heat transfer, strength, and solving these problems in sys-
tems of interconnected areas. In the ballistics of the barrel
systems and light-gas installations in a single complex, the
tasks of hydro gas dynamics, heat exchange, and dynam-
ics of movement of the projectile are linked. It should be
noted the work of L.V. Komarovsky [6], [.G. Rusyak [7].
In the dynamics of projectile — propellant complexes and
pyromechanisms, the tasks of calculating intraballistic and
dynamic parameters in systems of interconnected cavities
with moving elements are connected into a single complex.
Here we should highlight the results of Shipunov’s work,
[8]. When calculating the power gas drives of the simplest
scheme, the tasks of internal ballistics in the system vol-
umes, gas dynamics of the currents in the channels, and
movement of moving elements are jointly solved. Here we
should highlight the work of D.Kh. Spark [9].

Regarding the tasks of applied mechanics and ballistics
in the software complex «kMATMECH» implemented:

—  mathematical models and methods for calculating
the combustion of granular gunpowder in systems of com-
municating volumes, taking into account the transfer and
burning out of gunpowder grains in adjacent cavities;

—  mathematical models and methods for calculating
the functioning of gas-liquid pressure systems (GLPS) of
various design schemes;

—  mathematical models and methods for calculating
the dynamics of the opening on the trajectory of the divided
head part of volley fire shells (DW VFS) of various design
schemes and for determining the initial conditions of move-
ment of the separating combat elements;

—  established dependences of the influence of the
transfer of powder grains on the dynamics of the opening
of the DW VES;
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Table 1. The main characteristics of some initiating devices

Type of exploder T™-120 9E260 9E268

1. Characteristics of a squib:

— brand of powder SGP-2 SGP-3 SGP-3

— powder mass, g 8 +0,2 (2,45+0,1)x2 (4,5+0,2)x2

—type of charge bulk powder subpress subpress

checkers checkers

2. Size of working volume, cm3 8,0 2,5 5,85

3. Parameters of the bursting

membrane:

— material steel aluminum aluminum

— type of membrane without with central cruciform
notching channel notching

— geometric dimensions:

diameter, mm 18,7 2,8 10,0

Thickness, mm 0,5 0,2

—  the established dependences of the effect of resid-
ual gas in liquid cavities on the dynamics of the functioning
of the GLPS;

—  established dependences of the influence of con-
structive parameters and initial conditions of motion on the
dynamics of the opening on the trajectory of the DW VES
of various constructive schemes;

—  established dependences of the effect of heat losses
and non-stationary processes in highways on the dynamics
of typical gas drives DW VFS;

—  the established dependences of the influence of
aerodynamic heating and overloads acting on the DW VFES
on the trajectory on the stress-strain state of the structural
elements.

The solution of the tasks is achieved by forming a ho-
listic system of interrelated mathematical models and their
numerical implementation using finite-difference methods
as part of a single software complex that provides a solution
to the dynamic problems of a wide class of gas-liquid heat
mechanical systems in an automated interactive mode.

The developed calculation methodology is fully imple-
mented in the form of a single package of applied programs
for machine analysis of the gas-liquid heat mechanical sys-
tems «MATMECH», which is a parametrically adjustable
software complex.

We will provide general information about the systems
of separation of shells as objects for modeling the package
of applied programs for machine analysis of gas-liquid heat
mechanical systems.

Block modeling systems for the separation of rockets
includes the calculation segments: separation mechanisms,
opening mechanisms, mechanisms of combat elements scatter.

In turn, the separation mechanisms (as initial data for
modeling) are divided into gas-dynamic (powder charges,
brake motors, powder pressure accumulators), acro — and
hydrodynamic (brake plates), mechanical (springs), pneu-
matic (air pressure accumulators), explosives (pyrobolts,
detonation charges).

The opening mechanisms of head part (HP) are rep-
resented as gas dynamic (powder pressure accumulators,

pulsed powder charges) and explosive (detonation charges,
explosive) varieties.

And finally, the combat elements scatter mechanisms
are represented by five types of models: aecrodynamic (skew
feathering, shields), gas dynamic (separating engines, in-
flatable sheath, and pushers), inertial (spin up mechanisms,
engines, pins), explosive (explosive substance + central
pipes), mechanical (elastic spring loaded elements).

A characteristic feature of the package for calculating
ammunition of rocket-jet systems and, first of all, supplied
with cluster-type head parts, is the presence of a large num-
ber of models for calculating powder charges, intended for
separating, opening and cocking fusing devices of combat
elements (CE). At the same time, an important constructive
element of the model of a separating rocket, which automati-
cally controls its action on the trajectory, is the exploder. This
is due to the fact that the control function of the exploder is
to activate the mechanisms of separation, opening and engag-
ing the head part (HP) at a given most advantageous point in
time, or at the optimum trajectory point relative to the target.
At the same time, the final executive function of the exploder
is issuing a command to trigger the mechanisms in the form
of a reinforced igniter or detonation pulse.

The common constructive feature of models of initiating
devices in the MATMECH software complex is the place-
ment of a reinforcing powder squib in a small volume that
has a fracture element in the direction of the initiated link
(for example, charge of the HP section), made in the form
of a steel turned bottom or an aluminum rupture membrane
with thinning (an example is picture 1). The main character-
istics of the most used initiating devices produced in Russia
are presented in Table 1.

In the application package are also calculated the con-
structive schemes of RP (rocket projectile), in which sepa-
ration of HP from the rocket is carried out either by using
the resistance forces of the external environment or by the
internal forces created in the projectile.

In the first case, the HP separation is realized, for ex-
ample, by braking the rocket part using aerodynamic shield
or auxiliary brake engines.
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Figure 1 - Schemes of initiating devices used in models: a) mechanical tube TM-120,
b) remote-contact exploder 9E260, c) safety-actuating mechanism 9E268, d)
compartment separation device 9X59 (1 - powder squib)

The simulation algorithm is as follows: when braking
with aerodynamic guards, the last are installed in the folded
position on the tail section of the hull or on stabilizers. In
the next simulation cycle, the shields are opened, which in-
creases the aerodynamic resistance of the rocket part. The
shields are structurally simple and can be made, for exam-
ple, from steel sheets with stiffeners that twist around two-
three hinges. However, they are used only for projectiles
with high flight speeds or for separating head part in dense
environments (water).

The main calculated element of the mechanical separa-
tion device is: a bursting bolt that connects the head and
rocket parts of the projectile with their ends before the
separation begins, and the springs, the energy of prelimi-
nary compression of which ensures the outgoing of HP.
Such mechanisms are pretty simple in execution, but due
to the limited effort of compression (energy reserve) of the
springs, they cannot always provide a reliable separation,
especially when firing at a minimum distance, characterized
by high aerodynamic resistance of the HP.

The main calculated part of the pneumatic mechanisms
of separation is a cylinder with a piston making one-sided
straight-line displacement under pressure of compressed air
supplied at the right moment. Pneumatic separation mecha-
nisms do not bind the head and rocket parts, attaching only
to the last. Therefore, in order to connect the head and rock-
et parts, it is necessary to calculate special assemblies in
the form of pneumatic or pyro-locks, ensuring their strong
connection.

A feature of modeling the processes of separation of
volley fire shells is the separation of head part in dense lay-
ers of the atmosphere at high supersonic speeds, generat-
ing powerful aecrodynamic effects. Therefore, as the energy

sources used in the separable rocket projectiles for various
purposes, in the modeling uses charges with granulated
powders of the SGP brand, which form powerful force ef-
fects in the separation process.

One of the main tasks for developers is the creation of
mechanisms for opening the HP, which meet the require-
ments of the technical specification (in terms of speed and
separation time, overloads) with a significant reduction in
the actual loads. This is especially important for the devel-
opment of head part with combat elements that are sensitive
to shock type loads.

One of the ways to solve this problem is the use of pow-
der pressure accumulators (PPA), to which, taking into ac-
count the characteristic features of the functioning of the HP
on the trajectory, the following operational requirements are
imposed:

— arelatively high level of consumption characteristics
(G=3-10kg/s) with low mass-dimensional characteris-
tics;

— small operation time (t < 0.1 s);

— high sensitivity of the PPA charge to thermal effects,
ensuring reliable operation of the PPA at low pressure levels
(P=2.5 -4 MPa) and short times of thermal exposure (1 =
0.01 — 0.05 s) in the working zones of the cassette.

To solve this problem have been carried out the design
and development of a small-size PPA, based on proof of the
fundamental capabilities and practical utility of use in sepa-
rable cassette armament. During the development of PPA
were studied issues related to the choice of the brand of fuel
and fixing the charge in the working chamber. To select a
fuel brand were analyzed the fuels characteristics, the use of
which in the considered structure is responsible in varying
degrees, the requirements put forward above, namely:
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Table 2.
Comparative characteristics of the elements of fixation the separation mechanisms of
HP
The elements of Effort unlocking | The area of pressure | Pressure unlocking The ratio of the
fixation the element, at the unlocking of element, maximum unlocking
separation N, i the element, N, pressure to the
mechanisms ’ S Py =—= minimum
i M2 S” Pmax
MITa n=e
Pdl;ﬂlﬂ
The thread 138488-359792 0,0346 4,08-10,6 2,6
on the HP housing 12557-30920 0,00985 1,35-3,2 2,5
Groove inthe case | 5966 193257 0,00985 9,0-20,0 2,2
of HP
Explosive 125293-168654 0,0640 2,0-2,69 1,3
bolts 76371 -97963 0,0346 2,25-2,89 1,3
Fixing elements 37082-42183 0,0414 0,91 - 1,04 1,1
Hrusk"
roll up and 13440-24133 0,00255 5,37 - 9,65 1,8
rolling 25604-53955 0,02834 0,92- 1,94 2,1
Shear screws 18835-32962 0,0177 1,08- 1,9 1.8

— high nitrogen pyroxylin powder PVA;

— nitroglycerin low-gradient powder VBS-MG;

— high-nitrogen pyroxylin powder, working at low pres-
sure RPM-2;

— nitroglycerin new composition of increased strength
BMS-13, APS-29-10;

As a result of the analysis using the criterion of eco-
nomic efficiency (cost), it was concluded that the most pre-
ferred for use in the PPA are the compounds of the brand
VBS-MG G and PVA. Considering that the hygroscopicity
of PVA significantly exceeds the hygroscopicity of VBS-
MG, the last was recommended for use in the construction
of the PPA.

As for the charge attachment unit in the PPA case, in
practice used mainly two types of attachment points. In
the case of using supplementary charges, supporting dia-
phragms are used, and the “brush” type of attachment serves
to hold the powder elements in a special front attachment
point.

An indicator of the effectiveness of one kind of type
or another of attachment point is the reduced single charge
impulse that takes into account the mass of the attachment
point. In this case, it is desirable that the maximum pres-
sure in the loading chamber and the ejection of the thin
charge should be minimal. It should also be noted that the
use of the classical variant (bearing diaphragm) is advisable
for systems with relatively low power overloads (n <300
units), which ensure the absence of a significant emission of
a multi-stage thin-charge charge. It is not possible to com-
pletely eliminate charge ejection when using a diaphragm,
which is associated with a significant gas-dynamic pres-
sure drop leading to the removal of charge residues (4-7%)
through diaphragm slots.

As aresult, the construction of a powder accumulator has
been developed with an igniter device, reflecting the condi-
tions for switching PPS in the cassette warhead. The PPS is
a cylindrical single-nozzle chamber with a nineteen-piece
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Fig. 2 — Constructive scheme of the separation compartment with a forcing node in
the form of a weakened section - groove: 1 - HP case, 2 - groove, 3 - software, 4 - B3,

5 —RD case
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Fig. 3 - Fragment of the front separation compartment with a forcing node in the form
of a threaded joint: 1 - fairing, 2 - forcing node, 3 - powder charge, 4 - compensator,
5 —CE, 6 - HP shell of "soft" combat elements.

charge from VBS-MG and an igniter charge activated by the
throttle channel in the front wall of the PPS.

As a result of the research, the possibility of creating
small-sized PPS for separating the head part, ensuring the
stability and «softness» of the separation process at high
charge parameters, has been theoretically substantiated
and experimentally confirmed. It is most preferable to use
pressure accumulators based on thin-walled fuel elements,
which allow, under conditions of a sharp increase in the
working volume of the head part, to carry out effective ac-
celeration of the cassette due to the wide developed burning
surface and high charging density.

Fixation elements of separated parts

The following structural elements are most widely used
as fixing elements for separating parts in the mechanism
of detachment and opening projectiles: thread on the HP,
groove in the HP, bursting bolts and fixation elements —
«rusk». Comparative characteristics of the fixation elements
of the separating parts of the MLRS projectiles are shown
in Table 2.

The execution of the forcing node in the form of a
groove on the HP case (Fig. 2) or several threads on the
fairing (Fig. 3) are the most convenient and technologically

advanced, but they have a serious disadvantage associated
with large values of uncoupling efforts and the spread of
their values (the maximum value of the boost pressure to the
minimum is 1 = 2.2 — 2.6). An attempt to reduce the value
of the forcing of the thread cut-off through the use of the so-
called «slanting» bottom and milling part of the thread did
not give a positive effect: the coefficient | decreased from
2.6 to 2.5. In addition, in some cases there is not a cut of
coils, but a premature «openingy of the thread.

Using the groove as an element of fixation in the case of
the CCU also creates the hard work of the structure. So, for
example, in one of the standard products, where a groove
with thickness 6 = 0.7-0.15 mm is used, the unlocking pres-
sure is 9.0-20 MPa, and the realized experimental pressures
reach 19.6-26.14 MPa.

Therefore, as a fixing unit in the separation mechanism,
it is advisable to use explosive bolts, the number of which
determines the required level of force loading during sepa-
ration (Fig. 4). The ratio of the maximum release pressure
to the minimum in this case does not exceed 1.3 and, in the
course of the operation of the product, quite gentle loads on
the construction elements are realized (the overload on the
CA does not exceed 194-236 units). However, the use of
explosive bolts as a fixation unit of the separation mecha-
nism also has a significant drawback. One of the important
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Fig. 4 - Fragment of the tail compartment of separation with a forcing unit in the form
of explosive bolts with weakened sections - necks: 1 - CE, 2 - case of the HP, 3 -

cassette, 4 - explosive bolt, 5 - the bottom
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Fig. 5 - Fragment of a divided rocket projectile with a compartment of separation and

opening

factors determining their performance is the aerodynamic
heating of the projectile during the flight along the trajecto-
ry. This is due to the uneven thermal loading of various con-
struction elements of the projectile when interacting with
the oncoming air flow and, as a result, with the appearance
of power loads due to the different elongation of the case
and the CCU container rigidly interconnected by means of
boost elements. That is, due to the heterogeneity of tempera-
ture loading of construction elements, critical parameters of
force loading of boost elements may occur, leading to pre-
mature opening of the projectile on the trajectory.

The unstable operation of explosive bolts and the use
of increased accuracy (self-targeting and self-guiding) in
the separable projectiles of the new generation, operating at
overloads of no more than 100 units, required the develop-
ment of new elements for fixing the mechanism of separa-
tion and opening. Therefore, a special fixation mechanism
was proposed to ensure the separation of ammunition with
minimal power loads on the construction elements of pro-
jectile. As fixation elements, it uses loose-fitting elements —
“rusk” [10].

In Fig. 5 presented a fragment of a separating projectile
with a detachable head part 1 equipped with a parachute
compartment 9 and mechanisms of fixation, separation,
opening.

The parachute compartment, made in the form of a cas-
ing 8 with a bottom 5, is fixed in the case of the HP 7 by
means of two annular rows of segment elements 11, 6 and
studs 2, which tighten the software casing with the case of
the HP through the support ring 3.

The separation mechanism is located in the tail part of
the software and includes a charge of the separation 14, a
membrane 12 with an annular stop 10 placed in the cavity
of the compartment A.

The opening mechanism is rigidly fixed in the bottom
of the software 5 and is made in the form of a cylinder 4
with a piston 17, equipped with annular stops 16 and 18
that interact with each other. At the same time, the piston

of the opening mechanism is equipped with a powder open-
ing charge 19 and a hollow pusher 13 abutting the software
case.

At the same time, an accumulating cavity B is made be-
tween the wells of the software and the HP, powered by the
products of the autopsy charge and gas-dynamically con-
nected to the executive bodies of the HP 20 (powder charg-
es, explosive devices, control means, etc.). In turn, the sepa-
ration and opening charges are gas-dynamically connected
to the initiating temporary device located in the piston and
made, for example, in the form of a two-channel SEM’s 15.

The process of separation of the RP begins with the set-
ting of the initiating pulse to the charge of the separation,
the combustion products of which fill the separation cavity
and, at a pressure of 0.3-0.5 MPa, move the membrane with
the ring stop towards the HP. Under the action of axial force,
the fixation elements 11 are released from the engagement
and release the software from the HP case. Due to the pres-
sure on the casing, the parachute compartment together with
the head part is shot out of the case. In the process of shoot-
ing the fixing elements 6 come out of the shell and release
the casing from fastening with the bottom 5.

After separation of the HP from the RP (rocket part),
the head part makes an unstabilized flight and, due to the
chaotic motion, reduces the speed of movement along the
trajectory to the required value. Then, at a given flight time,
the second channel of the SEM’s is triggered and gives out
an initiating impulse to the opening charge 19. The products
of charge combustion fill the accumulating cavity and begin
to act on the piston 17, which through the pusher 13 trans-
mits the force to the walls of the casing 8.

The piston begins to move along the axis of the cylin-
der and through the pusher to move the shank of the casing
along the guide section of the bottom of the software 5. Then
the piston is fixed in the cylinder, blocking the penetration
of hot products of combustion of the autopsy charge into the
remaining non-working cavities, and most importantly, into
the cavity of the parachute compartment. Thus, sealing of
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the accumulating zone (performing the functions of a pow-
der accumulator of pressure) is carried out, as well as the
burning of the parachute fabric and the ingress of moving
elements (piston with a pusher) into the parachute canopy
when it is put into operation.

After entering the parachute into the incoming air flow,
braking and stabilized descent of the head part to the target
area are carried out. At the same time, in the process of put-
ting the parachute into action due to the actuation of the
opening charge, filling the accumulating zone with the giv-
en parameters and the presence of gas-dynamic connections
(channels or gas ducts with of HP the required cross-sec-
tional area), the required levels of power and heat impulses
are supplied and reliable activation of the HP executives.

The mechanisms of separation and opening can be sup-
plied with auxiliary and executive elements, distinguishing
for the PPC with cluster head parts. Auxiliary elements in-
clude elements that provide radial spread and dilution of the
trajectories of combat elements and separable parts of the
HP. The executive elements of the separation mechanisms
include, as a rule, movable stops, retarding devices of the
type 9X59 (URO) and heat receivers of the explosion de-
vices, which ensure the removal of the ED protection stage.

Thus, the implementation of the above approaches for
the working off of constructive solutions allows developing
a rational construction of the separation system of ammuni-
tion, providing reliable separation and opening of the HP in
conditions of unstabilized flight at high speeds at the point
of separation, as well as reliable operation of the executive
bodies of the HP.

The above overview of the general information of mod-
eling order of gas-liquid systems of rocket projectile sepa-
ration is shown in expanded form in [1]. The considered
models and principles of modeling formed the basis of the
software package of machine analysis of thermal mechani-
cal systems “MATMECH”, which allows to modeling the
functioning of the separating projectiles of a wide class of
constructive schemes and provides calculated support for
the process of their design and experimental working off.
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MeTtoanyeckune acnekrbl
oueHKN 3pPeKTNBHOCTUN
AKTUBHbIX CUCTEM
orpaHnyeHuvs

npepenbHbIX PeXXNMoOB
nosieta camoneToB

npu MmaTemaTnyecKkom
MoaennpoBaHNN N B JIETHDbIX
MNCMNbITaHNAX

B cucmeme meponpusmuli no obecnedyeHuro 6ezonacHocmu
nosemos u nosbileHuU 6oesbix 803MOXHOCMel CoB8peMeHHbIX
JlemameJibHbix ANNApAMo8 8axkHoe 3Ha4yeHue Npudaemcs OCHaA-
WeHUIo UX coomeemcmeyiouumMu mexHu4yeckumu ycmpoticmea-
Mu. Hacmosawas cmames nocesweHa aHanausy npuMeHeHUs Ha
camosiemax akmugHbix cucmem 02paHuyeHUs npedeslbHbIX pexu-
MO8 nosiema, npedOHA3HAa4YeHHbIx 0/15 npedomepaujeHuUs 8bixo0a
camosiema 3a donycmumsle 3Ha4eHus y2sia amaku (nepezpysku)
npu e2o 60e8om npumeHeHUU. B pabome npusedeHa mamemamu-
yeckas mMooesib 0sUXeHUe camosiema ¢ pabomarwum akmue-
HbIM a8MOMAMoM 02paHUYeHUs npedesibHbIX PexXUMOo8 Nosiema,
Komopas no3gosigem ocywecmasiame nped8apumesibHyio OUeH-
Ky nogedeHus camosiema ¢ pabomarowum o2paHuyumesnem Ha
PA3/IUYHbIX peXUMax nosema, e/lusHUe usmeHeHUU 8 npedenax
3KCNJTyamayuoHHslx 00NYCKo8 napamempos asmomamd, UeH-
mpogku camonema u m. 0. M3noxeHol Memoouyeckue nooxoosl
OUeHKU aKmUuBHbIX d8momMamos 02paHuyeHus npeoesibHbiX pe-
JKUMO8 NoJsiemad 8 JIeMHbIX UCNbIMAHUSX.

Y cucmemi 3axo0ie w000 3a6e3neyeHHA 6e3neKu Nobomis
i nidsuweHHa 6oliogux Moxnusocmel Cy4acHux AiManbHUX
anapamie 8axJsiuee 3HAYeHHA HAOAEMbCA OCHAUWJEHHIO iX
8i0N0BIOHUMU MexHiYHUMU npucmpoamu. JaHa cmamms npu-
ceAYeHa aHanisy 3acmocy8aHHA HA NiMAKax akmugHUX cucmem
O0OMeXeHHA 2paHUYHUX peXumis nosbomy, NpusHadeHux o
3anobizaHHA 8uUX00y iMaAka 3a nNpunycmumi 3Ha4eHHA Kyma
amaku (nepesaHmaxeHHa) npu (1020 60(i080MY 3CMOCYBAHHI.
Y pobomi npusedeHa mamemamuy4Ha Mooesb pyxy Jimaka
i3 npayryumM aKkmusHUM demomMamom ObMexeHHsA epa-
HUYHUX pexumig noseomy, Aka 0038074€ 30ilicHIO8amu no-
nepeoHI0 OUiHKYy nosediHKU Jimaka i3 npaytowyum obme-
Kysayem HA PIi3HUX pexumax noseomy, 8njug 3MiH y mexax
ekcniyamayitiHux donyckie napamempie asmomamad, yueHmpy-
8aHHA nimaka i m.o. BuknadeHi MemoOuyHi nidxoou oyiHKU ak-
MUu8BHUX ABMomMamig 06MexeHHsA 2pAHUYHUX peXxumMie Nosabomy
8 JIbOMHUX 8UNPOBYBAHHAX

CreneHp peanu3aliM 3aJ0XKEHHBIX B JIETaTelbHBINA
anmnapar 00eBBIX BO3MOXKHOCTEH BO MHOIOM 3aBHUCHT OT
MOJTHOTBI MCIMOJIB30BAHUS €0 MAaHEBPEHHBIX CBOWCTB, KO-
TOpBIE, B CBOIO OYepe/ib, MOTYT OBITh pEalM30BaHbI TOJIBKO
IIPY MWJIOTUPOBAHHUHN BOJIM3HM OIPAaHUYEHHH 110 yIUTy aTaku U
neperpyske. OObeM JIETHBIX OrpaHMYECHUI YKa3aHHBIX I1a-
paMeTpoB, CBSI3aHHBIX C PEKMMOM I10JIeTa, KOH(UTypauu-
ell camosneTa, HaJMYUEeM IMOJBECHOTO BOOPYKEHHS U T. A.,
JIOCTaTO4YHO BeNHK. HeoOXOmMMMOCTh ITOCTOSHHOTO BHU3Y-
aJBHOTO KOHTPOJIS JIETYMKOM IO MHIUKATOPY 3a UX TEKY-
IIMMU 3HaYE€HUSIMU B IIPOIiecce MUIOTUPOBAHUS 3aTPyAHAET
BBINIOJTHEHHE UM 0OEBOH 331a4uu U HE TI03BOJISIET B MOJIHOM
Mepe UCIOIb30BaTh MAaHEBPEHHbIE BO3MOXKHOCTH CaMOJIeTa,
B TOM YHCJIE M3-32 BBIHY)KJEHHOTO (YTOOBI HE NPEBHICUTH
OrpaHMYEHHUE) YMEHBILCHNUS TEMIIA BBIX0/Ia Ha JOIyCTUMBIE
3HAYEHUs yIVla aTaku U neperpysku. Bece 3To 00ycioBnu-
BaeT HEOOXOIUMOCTb O0OpY/IOBaHHS COBPEMEHHBIX CaMo-
JICTOB aKTMBHBIMM aBTOMaTaMM OTPAHUYEHUS MpeAeTbHBIX
pexxumos nonieta (AOIIP), mpeaHa3HaueHHBIMH JUIS IIpe-
JIOTBpAILEHUS BBIBOJA CAMOJIETA 3a JOIyCTUMBbIEe 3HAYCHUS
yIila aTak| U neperpy3ku. Takue aBToMarsl O3BOJISIOT JET-
YUKy COCPEIOTOYMTH OCHOBHOE BHUMAaHHUE HA BBIIIOJIHEHUE
oreparyii, CBsI3aHHBIX C PELICHUEM 3a/1a4 110 00EBOMY IpH-
MEHEHHIO, HE OTBJIEKAsICh HA BU3YyaJIbHBIH KOHTPOJIb yIa
aTaKky U Meperpy3Ku.

Bribop crpykTypsl 3akoHa pabotsl AOIIP, HacTpoiiku
IapaMeTpoB aBTOMAara OCYLIECTBISAETCS METOJaMHU MaTe-
MaTUYECKOTO U MOJYHAaTypHOTO MOIEIUPOBAHUSA HA IHJIO-
TaxHbIX CTeHJax. Ha 3Tux sTamax ocymiecTBisercs Mpea-
BapuUTEJbHAs OLIEHKA MOBEICHHS caMoleTa ¢ paboTaroIM
AOIIP Ha pa3nM4HBIX peXHMax IOJETa, BIUSHUE U3MEHe-
HUIl B Ipefienax dKCIUTyaTallMOHHBIX JOIyCKOB HAaCTPOMKH
rapamMeTpoB aBToMara Ha 0e30racHOe BBINOJIHEHHE 3aja4
MUJIOTHPOBaHus U T. 1. OKOHYaTebHAs OLEHKA (D PEKTUB-
Hoctu AOIIP npon3BonuTCs Ha 3Tane JETHBIX UCIBITAHUM.

Heablo padoThI SBIAETCS U3YUYEHHE CYLIECTBYIOIUX
3apyOeKHBIX M OTEUYECTBEHHBIX aBTOMATOB OrPaHUYEHHS
NIPEe/IeNBHBIX PEKUMOB TI0JIETa CaMOJIETOB, pa3padoTKa Ma-
TeMaTU4eCKOM MOJIENH, OMMUCHIBAIOLIEH IBUKEHUE caMoJIe-
Ta ¢ padboratommm AOIIP u no3Bossironield 0CyecTBIsSTh
BBIOOD paIlMOHAJIBHBIX TAPAMETPOB OIPAHUYNTEISL, & TAKIKE
pa3paboTka METOAMYECKHX MTOAXO00B OLICHKHU B JIETHBIX HC-
MBITAHUSX ABTOMAaTOB OTPAHUYEHUS MPEJEIbHBIX PEXKUMOB
MOJIETa CaMOJIETOB .

1. Mamemamuueckoe mooenupoganue 0BUIHCEHUS CA-
Monema ¢ pabomarouwium aKmuGHvIM AGMOMAMOM 02Pa-
HUYEHUS NPEOeIbHBIX PEHCUMO8 NoNema

it MojienmupoBaHus IBIDKCHHS caMojieTa ¢ paboTaro-
M AOIIP moxker ObITH MCIOJIB30BaHA MaTeMaTHYECKast
MOJIeITh, pa3paboTaHHast aBTopoM [1].

Haubonee pacnpocrpaHeHHbId 3akoH padoter AOIIP
(Tme ympaBisieMbIM MapaMeTPOM SIBISICTCS YIOJ aTaKh), KaK
MOKa3ajl aHaJu3 CYIIECTBYIOIIUX OTEUYECTBEHHBIX U 3apy-
OCIKHBIX OTPAHUYUTEIIBHBIX CUCTEM [2—0], UMeeT BUJ:

=a

cp cm

—K,0 @)
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Ie o, — 3HAYCHUE YINa ATaKH, PH KOTOPOM JOJIKEH Cpa-
6orats AOIIP;

., — CTaTUYECKUH YroJl HaCTPOHKHM orpannyutens. Kak
NPABUIIO, OH PABEH JIOMYCTUMOMY YIIIy aTaku a,

K, — KOO(Q(QUIUEHT YIPExKACHUS;

¢ — CKOPOCTbh U3MEHEHHMS yIJIa aTaku.

Ynpesxaaroumii uinen x ¢ obecrneunBaet Oonee paHHee
cpabarbiBanre AOIIP npu SHepru4yHOM MUIIOTUPOBAHHUU
C LIENBI0 YMEHBIIEHHs 3a0poca yriia aTaku B TIEPEXOIHOM
Tporecce nocje cpadarbiBaHUs OTPAaHUYHUTEIIS.

B moment cpabarsiBanus AOITP runpoumnusap, ycra-
HOBJICHHBII B MPOJONBHOM KaHajle CUCTEMBI YIpPaBICHUS,
100 OTTAJIKUBAET PYYKy yIpaBieHHs (M cTaOMIN3aTop) B
HalpaBJIEeHUH «OT ceOs» ¢ HEKOTOPBIM YCHIIMEM B Ompesie-
JICHHOE TTOJIOKEHHE («YIIOp»), COOTBETCTBYIOIIEEe OallaHCH-
POBKE caMoJieTa Ha YINaXx aTakd MEHBIIUX JOIyCTHMOTO,
100 (DUKCHPYET €€ B MOJOKECHUH, COOTBETCTBYIOIIEM MO-
MEHTYy cpalaTblBaHUsl OTpaHHYMTEINs. 3HAYCHHUE ITOJIOXKe-
HUSI «YIIOpay BBIOMPAETCs TaKKM, YTOOBI Obli1a o0ecreueHa
BEIMYMHA YNPAaBISIONIETO MOMEHTa Ha MUKUPOBAaHUE, J10-
CTaTouHas JUIs YBOJa caMojeTa Ha 0e30IacHbIE PEXHUMBI
MoJIeTa Mo yIIy aTaku. Tonkarolee BO3AeHCTBUE Ha pyUuKe
yIpaBJeHUs] CHUMaeTcsl Ha 0e30I1acHOM, MEHBILIEM IO Be-
JUYUHE yTJIe aTaku, MOCJe Yero JIETYUK MOXKET BHOBb OT-
KIIOHATH PY4Ky yrpaeienus camoieroM (PYC) B mpomoins-
HOM KaHaJle «Ha ceOs».

[TpenamnonoXkuM, 4TO JETYUK OTKIIOHSET CTAOHMIIM3aTOp
B3THEM PYYKH YIpaBICHUS «HA ceOs» 110 JIMHEHHOMY 3a-
koHy. Torna BO3MOXKHBIE CXEMBI COBMECTHOTO YTIPaBICHUS
camornieToM JieTurkoM U AOIIP mMoryT ObITh ipeicTaBIeHbI
B BHJIE, N300paskeHHOM Ha puc. 1 [1, 2].

O0603HaueHMsI HA pUC. | 03HAYAOT:

¢,,, — 0alaHCHPOBOYHOE OTKIIOHEHHE CTabMIIM3aTOpa,
COOTBETCTBYIOIIIEE HCXOJHOMY PEXHUMY I0JIETa;

@' — TIOJIOKEHHUE, B KOTOPOE OTTAJIKUBAETCS CTA0UIN3a-
Top npu cpadarsiBanni AOITP (poMesKyTOUHBII «yHop»);

?,... — MAKCHMAJIbHOE OTKJIOHEHHE CTabWIM3aTOpa Ha
KaOpHpoBaHHe (MEXaHUUECKUH YIIOP);

T — Tekymiee BpeMs B MOMEHT cpadaThIBaHUs CTaOuU-
JIHU3aTOpa;

T, — TEKyILIEE BPEMs TOCTHKEHUS CTAOUIIN3aTOPOM TI0-
JIOKEHUA ¢ .

Cxembl a u 6 coorBercTBYtoT AOIIP ¢ oTTankuBanuem
PYC nocne cpabaTbIBHHS OTPAaHUIMUTEINS, CXeMa 6 — C (HUK-
cauueil pyuku. Beixon crabunmmzaropa Ha MeXaHHYECKHN
yrop (cxema 6) BO3MOXKEH IpH MWIOTUPOBAHUU HA MAJIBIX
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Maremarnueckast Mozpenb padorel AOIIP no cxeme 6
BIIepBbIe OblIa pa3padorana A. I. Uymaxom. Kak Buano n3
MIPUBEJICHHBIX BBIPAKEHUI, OHA MOXKET OBITh JIETKO MOJY-
YeHa M3 MaTeMaTHYeCKOW MOJENN CXEMBI d, TIPH yCIOBUH
3aMeHbl B (opMynax (2)—(4) ympasisiomero Bo3aeicTBys
Ha yuactke [ > T : BMecTo BhIpaxeHus (¢  — ¢, ) HeoOXo-
JUMO MOACTAaBUTE ¢ .

3HaueHue yria arakd B MOMeHT cpabareiBanus AOIIP
paBHO

a,=0,,"+ Aayp R (20)
e ¢, — 3Ha4eHHe yIla aTakh Ha MCXOIHOM PEXHMME T10-
JeTa;

Aa,, — OTKIIOHCHHE yIIa aTakH OT ero 3HAYCHUs Ha HC-
XOJIHOM PEXXHUME TOJIeTa.

C yuerom (20) popmyna (1) 3anumercs B Bujie

Aa, =0, -, —K,O.

= O = 0 — K, @1
B cnyuae ko = const ypaHenue (21) pemaercs MeTo-
JIOM TIOCJIEA0BATENbHBIX MPUOIMKEHUH 110 T 1pH (HUKCH-

POBaHHOM 3HAa4YEHHUHU @ C 33JaHHOI TOYHOCTBIO & !
Aa, — (@, — ., —Kk,0)| < €. (22)

B Bepaxkenun (22) Aa,, OTPENIENACTCSA TIO bopmynam
(2), (8) nmu (16), a @ — no dhopmyzam (6) ( CXeMbI a H 8)
wm (12) npu ¢=T.

IMocne onpenencuus T u3 ycious (22) nanee no Gpop-
mynam (7), (15)uma (19) nonysaem?  uAa(t,,..)=Aa,,. .

Onenka a¢dextuBHoctn AOIIP onpenensiercs B pe-
3yJIbTaTe aHallu3a 3aBUCUMOCTH &, = f(¢ ) (puc.2).

Pesynbrarel mccienoBaHWil MMOKaszaid, YTO B paMKax
paccMoTpeHHOTo 3akoHa paboThl AOIIP (1) 1 MOCTOSIHHBIX
3HAYEHUSIX [TapaMETPOB €ro HACTPOMKH (yIvia CTaTHUECKOH
HaCTPOMKH o , Koo pUIMenTa ynpexaeHus K, 1 QUKCHpO-
BAHHOTO 3HAYECHMS YITIa OTTAIKUBAHUSA CTAOUIIU3ATOPA ¢ * ),
HE MPEeI0TBPAIAeTCs BBIXO/ CaMOJIeTa 3a JI0IyCTUMOE 3Ha-
YeHHUe yIvla aTaku B IIpolecce 3adpoca mocnie cpabarbiBa-
Hus orpanuuuTens [7]. Benenactue cnaboro nemmduposa-
HUS HAMOOJBIIIETO 3HAUCHUSI 3a0POCHI yIJIa aTaKu JOCTUTra-
10T IIPY MMWJIOTUPOBAHUHU BOJIM3H MUHUMAJIBHO IOy CTUMOM
IPUOOPHON CKOPOCTH.

[Tpy IaBHOM NHJIOTHPOBaHWM (MajbIX TEMIaX YBe-
JIMYEHUS yIJIa aTakv) B OCHOBHOM IKCILTyaTallMOHHOM 00-
JIACTH PEKMMOB I10JIETOB 3a0pOC yIVIa aTaky B MEPEXOTHOM
mporecce mociie cpabarbiBanus AOIIP He mpeBOCXOmUT
yIJla ero CTaTu4eckod HacTpoiku (puc. 2), a MpHu dHEPruy-
HOM MIJIOTHPOBaHMU (OOJBIIMX U CPEIHUX 3HAYCHUSIX ¢ )
a >0, , T € TpU CPEIHHX M OONBIIMX TeMNaX YBENH-
YEeHUsl yIla aTakd aBTOMAT HE MPEJOTBpAIlacT BBIXOAA HE
TOJIBKO Ha YIJIBI aTaku OOJbIIME JOMYCTHUMOIO, HO JaXe U
yIJIBI aTaku cBainuBaHust. OHAKO PU KOOPJMHUPOBAHHOM
MTUJIOTUPOBAHNH JIaXKe KPAaTKOBPEMEHHOE IPEBBIILICHUE Ca-
MOJIETOM YIJIOB aTaKH CBaJMBaHMS B ITpoliecce 3adpoca Io-
cie cpabaThIBaHUsI OTPAHUYUTENS HE IPUBOIUT K Pa3BUTHIO
CBAJIMBAHUsI (BCJICICTBHE KPATKOBPEMEHHOCTH MPEObIBaHHS
camoJIeTa Ha 3TUX yIJIax aTakH He yCIIeBaeT Pa3BUTHCS B 10-
CTaTOYHOM CTENEHH OTPBIB IIOTOKA C TIOBEPXHOCTH KPBLIA).

Mmakc
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VYuunThIBasl Takue 0COOCHHOCTH TIOBEJCHUS CaMoJieTa, Tpe-
Oyercs oOsi3aresnbHas oueHka 3¢ ¢exruBHocTH AOIIP B
JICTHBIX UCIIBITAaHUAX, IIPUYEM C 00s13aTeNbHON UMUTALNEH
BCEX BO3MOXKHBIX MaHEBPOB caMoJieTa Ha OOJBIIMX yIllaX
aTaky B COUYETAHUH C OOKOBBIM JBHXXEHHEM IIPH Pa3InYHON
HacTpoiike napamerpoB AOIIP ¢ yuerom HeOIaronpusTHO-
TO COYETaHHs WX HACTPOMKH, IKCIUTyaTalldOHHOTO N3MEHe-
HUSI LEHTPOBKH, BAPUAHTOB TIOJIBECKH BOOPYXEHHS U OIIU-
OOK M3MepEeHHsI yIIa aTaKH.

2. Oyenka 3hghexmusnocmu aKmueHvIX A6MOMANIO8
02PAHUYEHUA NPEVENbHBIX PENHCUMOE NONEMA 6 JICHHbIX
UCNbIMAHUAX

B mporecce ucnbiTanuii mo oueHke 3PPEKTHBHOCTH
AKTHBHBIX aBTOMAaTOB OIPaHUYEHHS MPEIEIbHBIX PEXKUMOB
0JIeTa BOBMOXKEH BBIXOJl CaMOJIETa Ha PEXUMBI CBaJHMBa-
HUSL ¥ Tonaianus B mromnop. [loatomy 1o Hadana ucrneita-
HUH JIETYNKU-UCIBITATENH JJOJDKHBI BBITIOJHUTH O3HAKOMH-
TEJIbHBIE TTOJIETHl Ha CBAJIMBAHUE M LITOIOP Ha CaMOJIETE C
OTKJIIOYEHHBIM OIPaHUYUTENEM, JIN0O0, €CIIH TAKOH BO3MOXK-
HOCTH HET, TO Ha cCaMoJIeTe C XapaKTepUCTUKaMHU CBaJIMBa-
HUSI U IITOTIOpa, OJIM3KUMU K UCTIBITBIBAEMOMY.

[Tockonbky THpH HONaJaHUW caMmojieTa B INTOIOp HE
HCKJIIOYEHa BO3MO)XHOCTb CaMOBBIKJIFOYEHUS IBHUIaTelIs,
JETYNKaM HEOOXOJMMO JIeTaJbHO HM3YyYUTh U OTpaboTaTh
TIOPSIJIOK AEHCTBUI Ha Cilydaid, €CiIM 3arfIOXHET JABUTaTelb
(mopsok 3amycka JBUTaTeNs B BO3AyXe M 3axofa Ha IO-
CaJIKy C BBIKJIIOUCHHBIM JIBUTATENIEM).

B mnpouecce ucnbiTaHuii 0DKHAa OBITH BBINOJHEHA
OLICHKA XapaKTEPHCTHK CaMoJieTa KaK C HOMHHAJIBHBIMH,
TaK U C MakCUMaJIbHBIMH (MMHUMaJbHBIMH) B IIpEAEiax
9KCILTyaTallMOHHBIX JIOMYCKOB 3HA4YE€HUSIMU IapaMeTpoB
HACTPOMKH yIyia CTaTHYeCKOW HaCTPOHKH U KoddduireHra
ynpexaenus AOIIP, a Taxxke 3HaueHUSMU HaCTPOMKHU MO-
JIOKeHHUs cTaOMIIN3aTopa, B KOTOPOE OH OTTAJIKMBAETCS IIPH
cpabaTbIBaHNK OTPaHUYUTEIIS.

ITockonbky m1st peanuzanun 3anoxeHHoro B AOIIP 3a-
KOHa cpabaTbIBaHHs BBIYUCIUTENIO0 HEOOXOJMMO HEKOTOPOE
BpeMsi, B JIETHBIE MCIIBITAHUS 3aKJIaJ(bIBACTCS BHIIIOJHEHHE
PEXKUMOB (MaHEBPOB) 10 OLIEHKE PabOTOCIIOCOOHOCTH (TOU-
Hee, CBOEBPEMEHHOCTH cpabaThIBaHus) U 3()(PEKTUBHOCTH
aBTOMara IpH NMWIOTUPOBAHUU CaMoJieTa BOJIM3HU yIvla CTa-
trueckoil Hactpoiikn AOIIP ¢ BbIxomoMm Ha ero cpadarbl-
BaHUE.

JlomkHa OBITH BBHIIIOJIHEHA OLIEHKA BIIMSIHUS CKOJIbXKE-
HUSI Ha U3MEPEHUE yIJla aTaky, paboTy celeKTopa KaHaJIOB
nu3Mepenus yria araku u 3¢ ¢pexrusHocts AOITP. D10 He-
00XOIMMO JIeJIaTh B TOM YHCIIE M MOTOMY, YTO HE Ha BCEX
caMmoJleTax yCTaHaBJIMBAIOTCS JaTYMKU yIJIOB aTaku ¢ o0e-
HX CTOPOH (pro3eiisixka.

Ornenka s¢dexruBHoctn AOIIP u nmpoBepka IpaBHIIb-
HOCTM HACTPOWKM €ro mnapamerpoB (yIa CTaTHYECKOH
HaCcTPOHKH ¢, , KOd(QPHUIUEHTA YNPEKAECHUS K, U QUKCH-
POBAaHHOTO 3HA4YEHUs yIJIa OTTAJKUBAaHUs crabuimsaropa
@ *) OCYIIECTBIISCTCS B JICTHBIX MCHBITAHUSX ITyTEM BBI-
TIOJTHEHHMS J1ad PYYKOH YIpaBJIeHUS MO TAHTaXy «Ha ceds»
C pa3HBIM TEMIIOM YyBEJIMYEHUs yIlla arakd (IUIaBHBIM U
pe3kum) 1o cpadareiBanus AOIIP u3 pexxuma UCXOIHOTO

MPSIMOJIMHEMHOTO TOpPU30HTaJIbHOTO Iojera. IIposepka
sddexruBHocTH AOIIP no/mKHa OCYIIECTBISTECS TaKKe HE
TOJIBKO TIPH BHITIOIHEHUH KOOPMHUPOBAHHBIX (0€3 CKOJIbKe-
HUST) MAHEBPOB, HO 1 HEKOOPMHUPOBAHHBIX (MMUTUPYIOLIUX
BO3MOXKHBIE OILIMOKH JIETYMKA [TPY ITHIIOTUPOBAHUH ), CBSI3aH-
HBIX KaK C MpPeBapUTENIbHO CO3aHHBIM CKOJIBKEHHUEM, TaKk
U CO CKOJBXEHHEM, CO3/IaBaeMbIM B MPOLIECCE YBETUUCHUS
yIvIa ataku (Hapsiay cO B3SATHEM PYYKH YIpaBJieHHs MO TaH-
raxy «Ha ceOs»» OTKJIOHSIOTCS TAK)Ke OpraHbl MONEPEYHOro
WY ITyTEBOTO YIPaBJICHHS WM 002 OJJHOBPEMEHHO).

B KOHII€ JIETHBIX UCIIBITAHUH IOJKHBI OBITH BBITTOJIHEHBI
KOHTPOJIBHBIE HCIIBITATEIbHbIE MAHEBPHI IIPU BHISIBICHHOM
110 pe3ysibTaTaM HCHbITaHHH Haubosee HeOIaronpHusTHOM
couyeTaHuu napamerpoB HacTpoiiku AOIIP, nenrposku, Ba-
pHUaHTe MOABECOK BOOPYXKEHUS U PEKUME I0JIETA.

Kpome Toro, no okoH4YaHUM OCHOBHOM NPOrpaMMBbl UC-
MIBITAHUM BBITIOJNHSAIOTCS MOJIETHI C MCHOJIb30BAaHUEM JJie-
MEHTOB CJIOKHOTO M BBICIIEr0 NMUJIOTaka M BBIXOJOM Ha
yIIbl cpabarbiBaHus (B TOM YHCIE W IO TpaHulle cpaba-
TeiBaHus) AOIIP. B mponecce muioraxa oCyIiecTBIsSIETCS
ouenka 3¢p¢exrnBHOCcTH AOIIP, mpremnemMocTh ycuimii
«OTTAJIKUBAHUS» PYYKH YNpPABIEHHS NPH cpabaThblBaHUU
aBromara (M «IepecCHIMBAHMSD) OTPaHUYMTEIIs) U IPOBEp-
Ka pa3pabOTaHHBIX 110 pe3yJbTaraM OCHOBHOW IPOrpaMMBI
JIETHBIX HCIBITAaHUI PEKOMEHJALUN JIETHOMY COCTaBy IO
MTWJIOTUPOBAHMIO Ha OOJNIBIIMX YIVIaX aTaky C BBIXOJIOM Ha
cpabaTbIBaHUE OTPAHUYHTEILS.

BoiBoabI:

1. Maremarudeckast MOZieNb IBHXKEHUS caMoJeTa ¢ pa-
0O0TaloINMM aKTHBHBIM aBTOMAaTOM OTPaHWYEHHS MPEaeib-
HBIX PEXXUMOB IOJIE€Ta MO3BOJSAET OCYIIECTBIATH Ipe/Ba-
PHUTEJBHYIO OLICHKY TOBEJIEHHUSI caMmojieTa ¢ paboTaroluM
OTpPaHUYMTENIEM Ha PA3IUYHBIX PEXKUMAX IONETa, BIUSHUIL
HM3MEHEHUH B Npejenax HKCITyaTallMOHHBIX JOIyCKOB Ia-
paMeTpoB aBTOMATa, ICHTPOBKH CaMOJIeTa U T. A.

2. VznoxxeHHas B CTaThe METO/IMKA OLEHKU d(PPEKTUB-
HOCTH aKTHBHBIX aBTOMAaTOB OrPaHUYEHHs IpPENeIIbHBIX
PEXXHMMOB T0JIeTa B JIETHBIX HCIBITAHUSX MOMUMO OLIEHKU
JIOCTaTOYHOCTU M CBOEBPEMEHHOCTH BMEUIATENILCTBA aB-
TOMaTa JUIsl TMPEeNOTBpAlllEHUs] CBAJIMBAHUA, IMPUEMIIEMO-
CTH CO3/1aBa€MbIX aBTOMAaTOM YCUJIMHN JUIsl MEpEeCUNUBaHU
YOpaBISIOMUX AeWcTBUM neTurka 1 otaadn PYC Ha ymeHb-
LI€HUE YITIa aTakH, BO3MOXXHOCTH 110CJI€ BMELIATEIbTBA aB-
TOMaTa NMPOAOJIKUTE BBINOJIHEHUE 3aJaHHOTO NPEJEIIEHOTO
MaHeBpa (0 TPaHMIE @, ), NPEIyCMaTPUBAET 00A3aTENb-
HYI0 UMUTAILMIO0 BCEX BO3MOXKHBIX MAaHEBPOB CaMOJIeTa Ha
OOJBIINX yIVIaX aTaKK B COYETAHUH C OOKOBBIM JBHKEHHEM
IpU pa3auuHON HacTpoiike mapamerpoB AOIIP ¢ yuetom
HeOJIaronpusTHOTO COYETaHUsI MX HACTPOMKH, dKCILTyara-
LIUOHHOTO U3MEHEHHU s LIEHTPOBKH, BAPHAHTOB TTOIBECKH BO-
OpY)KEHHMS ¥ OTMOOK U3MEPEHUs yIyIa aTaku.
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“BecnnoTHuK"”
B pyrongHom nonerte

B cmamee paccmompeHsl ocobeHHocmu ycmod-
yugocmu nosema 6ecnusomHoz20 JemamesibHO20
anapama (bnJ1A) no ckopocmu, 060cHO8AHbI Kpume-
puu U 2paHuysbl ycmoliqugo2o nosemad, npusedeHsl
nokasamenu ¢y20udHo20 08uxeHus bnJIA.

Yemotiyugocmes paccmampusanace 8 08yx npak-
MuYecKU 8aXKHbIX peXxuMax nosema: 8 KpeticepcKkom
nosieme no 3d0AHHOMY Mapwpymy u 8 ceo600HOM
0sUXeHUU npu HesMewdamesibcmaee onepamopa 8
ynpasneHue.

[MokasaHel ocobeHHOCMuU nosiema HA nepebix U
8MopbIX pexumax, 060CHO8aHbI NPUYUHbLI nomepu
ycmoliqusocmu, paspabomaHsl pekomeHOAyuu no
861800y JlemamesibHO20 annNApama U3 Kpumu4deckou
cumyayuu Ha 6e3ondcHsle cKopocmu.

Kniouesble cnosa: ycmotivugocme no ckopocmu,
0/IUHHONepuoouYeckoe 08UXeHUe, Yyacmoma KoJsie-
6aHul, cmeneHb 3amyxaHus, ceanusarue J1A.

Y cmammi po3enaHymi ocobausocmi cmilikocmi
nosmeomy 6e3ninomHo20 NimManabHo20 anapama
(bnJIA) no waeudkocmi, obrpyHmosaHi Kpumepii U
epaHuyi cmilikoeo nosavbomy, HasedeHi NOKA3HUKU
¢yz0i0H0z0 pyxy bnJIA.

Cmitikicme po3enadanaca y 080X NPAKMUYHO
BAXIUBUX pexXumax noseomy: y KpelicepcbKomy
nosibomi no 3adaHomy mapuwipymi U y 8inbHoMy pyci
npu HeBMpPY4aHHi onepamopa 8 KepysaHHs.

lMokasaHo ocobnusocmi nomebomy Ha nepwux i
Opyaux pexumax, o6rpyHmosaHi npuyuHu empad-
mu cmilikocmi, po3pobneHi pekomeHOaAyii 3 8UB0OY
nimaneHo20 anapama i3 Kpumu4Hoi cumyaduii Ha
6e3neyHi wsuokocmi.

IHocTanoBKa 3aga4u

[Ton yCTOWYMBOCTHIO 1O CKOPOCTH MOHUMAIOT CIIOCO0-
HOCTh brJIA B yCOBUSAX NEWUCTBUS Pa3IMYHBIX BO3MYIIE-
HUI CAaMOCTOSATENFHO 0e3 BMEIIATeIbCTBA OllepaTopa/aBTo-
MaTa COXpaHATh 3aJJaHHYI0 CKOPOCTH IOJIeTa. TO CBOMCTBO
HanOoJjee BOCTpeOOBaHO MPH MOJIETE M0 3aJaHHOMY MapiIil-
PYTY Ha HaWBBITOAHEHIIIEM peXUMe, KOTla BhIIEPKUBAHLE
TIOCTOSTHHOM CKOPOCTH 00ecreunBaeT NodydeHne Hanoob-
1Ie TaIbHOCTH/TIPOJOIKUTENILHOCTH TI0JIETA.

MaJtoyCTOHYHBBIN/HEYCTOMUMBEIA 110 ckopoctu JIA
OyZleT OTKJIOHATHCS OT 3aJaHHOM CKOPOCTH B Ty WJIH HHYIO
CTOPOHY, pPacxo]] TOIUINBA BO3PACTaET, AaJbHOCTB/TPOIOI-
KHUTEIBHOCTH ITOJIETa COKPAIIAETCSL.

WHorna HeoOXOAMMOCTh TOYHOTO BBIACP)KUBAHHS CKO-
POCTH TUKTYETCS APYTUMHU 00CTOATEILCTBAMU: TPEOOBaHH-
SIMHM MICTIOJIB30BaHUS 1IEJIEBON HATPy3KU, TAKTUKOH OOEBOTO
npuMeHeHus JIA, MeTeoyCIoOBUsAMH U T. 1.

[Ipu paccmoTpeHrnH yCTOMYMBOCTU MO CKOPOCTH Hau-
00BN MHTEpEC MPEICTABIIIOT ABA PEXKIMa IOJIeTa:

- YCTaHOBUBLIMMNCA MPSAMOJMHENHBIN TOPU30HTAIBHBIN
MOJIET 1O 33JaHHOMY MAapUIPyTy, KOTOPHIN BBIIEPKHBAET-
cs OIIePaToOpOM He TOJIBKO ¢ TIOMOIIBIO phIYara yIpaBIeHUs
MOIITHOCTBIO IBUTATENS], HO M C TIOMOIIIbIO OPraHOB yIIpaB-
JIEHUSI C 1ENbI0 00eCTedeH s MTOCTOSHCTBA BBICOTHI (H =
const), BEpTUKAILHOW CKOPOCTH (Vy = 0), UCKITIOYCHHS Kpe-
Ha (y = 0) u ckonpxenus (f = 0);

- cBoOomubIi nonet brJIA, 3ananHblii oneparopoM, 0e3
MOCJISAYIOIIET0 BMEIIATEIbCTBA B YIIPaBICHHUE.

B o6oux ciydasx JIA MOXET BBIXOAMTH 32 TPEICIbI
YCTaHOBJICHHBIX OFpaHquHHﬁ, 1 BO3HHUKACT HGO6X0}II/I-
MOCTB pacCMOTpeTh OoJiee MoAPOoOHO UX (HHU3NIECKYIO CYIII-
HOCTb U TIPOOJIEMBI 0OecTiedeH s 0e30IMacHOCTH ToJIeTa.

PaccmorpuMm Gosiee moapoOHO OCOOCHHOCTH KaXKIIOTO
U3 3TUX CIIy4aes.

1. Oco6enHoctu ycroituuBoctu bnJIA
B MPSIMOJTUHEITHOM TOPH30HTAJIBLHOM TOJIeTe

1.1. IlepBbIe 1 BTOpBIE PEKUMEI ITOJIETa

YcnoBueM BBINOJTHEHUS YCTaHOBUBIIETOCS (C IOCTO-
SHHOW CKOPOCTBIO) MPSIMOJIMHEHHOTO TOPHU30HTAIHHOTO
I0JIeTa SBJISIFOTCA JJBa PABEHCTBA: CHUJI TATH U JIOOOBOTO CO-
npotusjieHus P = X, a TakkKe MOALEMHON CUIIBI U CUIIBI
TsoKeCTd Y = gm. [lepBoe U3 9TUX PABEHCTB BBIMIOJIHAETCS
B TOYKAX MEPECEUCHHs KPUBBIX JTOOOBOTO COMPOTUBIICHUS
X (V) m taru BunTa P(V), IpUBEICHHBIX HA PUCYHKE 1.
Hpyrumu cioBamu, Kpusas X (V) MOKa3bIBAET, KAKyIO TATY
JIOJDKHA pa3BUBAaTh CUJIOBas YCTAaHOBKA JJISl BBIIIOJIHEHMS
YCTaHOBMBILETOCS FOPU3OHTAJIBHOIO IOJIETA, IIOITOMY €€
Ha3bIBAIOT MOTPEOHOMN TATON B OTAWYHME OT JACHCTBHUTEIb-
HOM, pacrionaraemoit tsru P(V).

Kak crenyet u3 puc. 1, 1151 OZHOTO U TOTO K€ TOJIOXKe-
HUs pbluara yIpapJICHUs JBUTATEIEM UMEIOTCS Ba PABHO-
BECHBIX PEXKUMA: Ha CKOpoCTAX V, u V. PaccMoTpuM oco-
OEHHOCTH TIOJIeTa Ha ITHX CKOPOCTAX IPHU BBIACP)KUBAHHH
3a/1aHHOM BBICOTHI.
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Puc. 1. 3aBucumMocTts otpeGHOM X, ¥ pacmoyiaraeMoit P TATH OT CKOPOCTH T0JIeTa

[Tpn cimy4aliHOM OTKJIOHEHHHM CKOPOCTH OT 3aJlaHHOU
OIepaTop MOJIKEH BBIIEPHKATh YCIOBHE Y = gm COOTBET-
CTBYIOLIMM M3MEHEHHEM yIJIa aTaku M Toraa JioboBoe co-
MIPOTUBIICHHE OyJeT W3MEHAThCS KakK MOKa3aHo Ha puc. 1.
Taxk, ecnn ckopocTh yMeHbIIMIACH OT V), 10 V', Ha Benmuun-
Hy AV <0, T0o 1000BO€ CONPOTUBIICHHE YMEHBILIUTCS U CTa-
HET MEHbILE PacrojlaraeMoi TATM Ha BEJINYMHY H30BITKA
TATH Apr = (P-X)> 0, T.e. mOABUTCA HEypaBHOBENIEHHAs
CHJIa, HampasjeHHas Brepen Ha pasroH JIA. HerpyaHo Bu-
IIETh, YTO NPH CITy4aHOM yBEJIMYEHHH CKOPOCTH OT V, 10
V", n3bpiTouHas cuna Oyner Apr < 0, kotopast Oyner Top-
MO3uTh JIA BIUIOTE 10 MCXOIHOM CKOpocTH V.

Takum 00pa3oM, paBHOBECHE CHII Ha CKOPOCTH V, yCTOii-
ynBoe — JIA camocTosATenbHO Oe3 BMEIIaTeIbCTBA OMEePaTo-
pa B pabOTy CHIJIOBOH YCTaHOBKH BBLIEPXKHMBAET 3a/IaHHYIO
CKOpPOCTb. YCIIOBHE YCTOHYMBOCTH MOXKHO 3aIUCaTh B BUJIE:

AP, ax,  dP

<0 .
AV Ty T ar M

B Boipakennu (1) crenan nepexos OT KOHEUHBIX IIpHpa-
e K auddepennuanam. [eoMeTpudecky 3To 03HavaeT,
4TO, €CJIM B TOUKE Nepecedenus kpusbix X (V) u P(V) npo-
BECTH KacaTeJbHbIE, TO YT0Jl HAaKJIOHA [IEPBOW KacaTeIbHON
K ocu V Oyzer Oosiblle, 4eM BTOPOH, T.€. TEMIT YBEINYEHHS
J0060BOTO CONPOTHUBIICHHUS TI0 CKOPOCTH OyzeT Oolee BBICO-
KHM, YeM TEMII yBEJINYECHUsI PACIoIaraeMoi TSTH.

IToxaxxeM, 4TO MOJIET Ha CKOPOCTH V, OyneT HeycToii-
4yuBbIM. Tak, eciy 10 KaKoi-JIM0o MpUYNHE CKOPOCTh yBe-
nnuutes Ha AV > 0 ot ¥, o V7, To Ha HOBOW CKOpOCTH
M30BITOK TATH OKAXKETCSI IOJI0KUTEIbHBIM (Apr >0) n JIA
OyzeT CTpeMUThCS elle OoJiee YBEJIMIUTh CKOPOCTh (BILIOTH
no V,). Eciu ke ckopocTh ymeHblmTes of V, jo V7,
(AV < 0), TO U30BITOK TATH 4P, <0u JIA Oyznet npozo-
KaTh TOPMO3HUTHCAL.

B o6oux cimyqasx

AP, dX dP

>0 4,
AV Py Sy @)

B Touke kacaHust KpUBBIX A OyneM MMETh PaBEHCTBO
MIPOU3BOJHBIX an /dV= dP/dV w, cinenoBaTrenbHO, TPAHUILY
PEKHUMOB, KOTOpas IPHUMEPHO COOTBETCTBYET HaHMBBITOJI-
Helel ckopoctu. IlpaBee Touku A pacmoNoXeHbl epBble
pexxumMsl ioneta (I), a Ha CKOpOCTSIX MEHee HauBBITOTHEH-
mieii — Bropeie pesxumsl (11).

C yBennieHneM BBICOTHI IT0JIeTa MUHUMAIIbHOE JI000BOE
COIIPOTHUBIICHNE OCTAECTCSl HEM3MEHHBIM, TAKOH e JTOIDKHA
OBITh 1 BEIMUMHA TSATH CHIOBON ycTaHoBKH. Ho st aToro
HEoOX0ANMO yBeNIMUMBaTh 000poThHI ABurarens. [Ipu atom
TsATa BUHTA BO3pACTET 10 HEOOXOAMMOH, HO kpuBas P(V)
TIOBEPHETCS Ha GOJBIINMI yToN — CKOPOCTh V| yMEHBIIATCS,
JIMaa3oH CKOPOCTEi BTOPOTO PeKMMa COKPATUTHCS.

Bbhlmyck  3aKpBUIKOB yBENMYMBAECT HAWBBITOJHEHIINH
KO3 QHUIIUEHT MOIBEMHOMN CHIIBI C,, CABHraeT rpaHHIly
PESKMMOB Ha MEHbIINE CKOpOoCcTH, U JIA B pexume npen-
MI0CaZ0YHOTO TUIAHWPOBAHUS MOXKET OKa3aThCs Ha BTOPBIX
pEeKUMax.

[Ipn monere Ha MEPBBIX PEKMMAaX OMNEPATOP BHIBOIUT
JIA Ha 3a1aHHYIO CKOPOCTB M B ITOCIEAyIOIEeM 0e3 HeoOXo-
JVMOCTH B pabOTy JBHUTaTellsi He BMEIINBACTCS, BBIICPIKHU-
Basl JIMIIb BBICOTY, TPeOyeMbIil Kypc U KOHTPOIIUPYS PEKUM
rojieTa IO MOKa3aHWsSM BBICOTOMEpA, aKCeJIepoMeTpa, Ba-
promMerTpa.

Ecnu Heo0X0nMMOo U3MEHHUTH CKOPOCTb, OTIEpaTop Iepe-
MeIaeT poraar ynpasinenus asurarenem (PY/I) B HyxHyIo
cropony. Tak, 11 yBelnM4IeHHs1 CKOpocTH ot V, o V7, PY]I
nepemeniaercsa Brepen (puc. 2), KpuBas pacroiiaraeMou
TSTU IepeMentaeTcs BBepx B nonoxenue P”. Ha ckopoctn
V, NOABIAETCA MONOKHUTENBHBIH M30BITOK TATH, CKOPOCTH
HaIMHAET Bo3pacTark. [Ipu mocTkennu ckopoctn V7, us-
OBITOK TATH OKaXXeTCs paBHBIM HYIO 1 JIA Gyner aBurarTbes
C 9TOH CKOPOCTEIO.

Ecnu HeoOX0OMMO YMEHBIINTH CKOPOCTH TATA YMEHb-
mraercs 1o monoxkenus P’ u JIA mepexomuT Ha CKOPOCTh
V.. B 06oux cirydasx oT oreparopa TpeOyeTCs JIMIIb OJHO
nepemetenue PY]/I.

Ha BropbhIX pexumax Aisi U3MEHEHHsS CKOPOCTH Tpe-
Oyrotcst aBoiHble nBrkeHus PY]l. Tak, mus yBenwmdeHHS
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Puc. 2. Ocobennocru YIpaBJICHUA ABUTATCIIEM Ha IICPBLIX U BTOPBIX PEIKHUMAX

CKOPOCTH OT ¥, 1o V", oneparop I0/KEH BHAYaJIE IEpeMe-
ctuth PY]] x0Ts1 Ob1 Ha HEOOJIBIY O BEIUYMHY OT ce0st (MHa-
ye JIA He OyzmeT pasroHaThes). Pacmonaraemast tsra 3aiimer
noyiokeHue 1, craner Gomblie JIOOOBOTO COMPOTHBIICHHS
¥ CKOPOCTh Ha4yHET Bo3pacTarh. OIHAKO MPHU TOCTHKESHUU
TpeOyeMol CKOpOCTH V7, pacmonmaraemasi TAra OKaXeTcs
Gonbe OTPeOHOM U st oOecniedenus paseHcTea P = X
PVY]I HeoOxoauMo mepeBecTy Ha cedst B mostokeHne 1”7,

Jnst ymenbienust ckopoctu PY]l cHavana nepemeniator
Ha3a/l, & IpH TOCTHKEHUU HEOOXOAUMO CKOPOCTH — BIIEPE/I.

[TockonmbKy omepaTopy CIOKHO ONPENeNnnuTh TpedyeMmoe
JUTsl 3aaHHON ckopocTH nonoxkerune PY], a JIA no ckopo-
CTH HEyCTOWYHB, TO IPHU IOJIETE HAa BTOPBIX PEXHMaxX Tpe-
OyeTtcst HetipepbIBHAs pabora PY]I. DTo yromiser omneparo-
pa 1 OTBIIEKAET €r0 OT BHIIOJIHEHHSI OCHOBHOW 3aa4H.

OnacHOCTh TONETa Ha BTOPHIX PEKUMAax 3aKiroda-
eTCsl B TOM, YTO, €CII CKOPOCTh IT0 KaKOH-THOO0 MpHYUHE
YMEHBIIIUIACh OTHOCUTENBHO 3amaHHoi, To JIA mpu He-
BMeEIIAaTeILCTBE Olleparopa B paboTy ABUraTens OyIeT Top-
MO3UTHCSA, U TEM HHTCHCHBHEE, YeM MEHbBIIE CTAaHOBUTCS
CKOPOCTH (32 CUET yBEIMYEHHS OTPHLATEIHHOTO M30BITKA
TATH), — CO37[aeTCsl yrpo3a BeixoAa JIA Ha pexuM cBaiu-
BaHMs. /|1 mpenoTBpalIeHnsT CBAIMBAHUS IIJIOT JOJDKEH
CHaJajla YMEHBIIUTh YTOJ aTakKH, a 3aTéM BBIBECTH JBHIa-
TeJb Ha MAaKCUMAJIBHBIN PEXKUM.

Ha BTOpBIX pekMMax OCHOBHBIM SIBISETCS WHIYKTHB-
HOE CONPOTHBJICHHE, KOTOPOE MPONOPIHNOHATIBHO KBajpa-
Ty ymia arakd. ClemoBaTesibHO, YMEHBIICHNE YIJIa aTakd

SIBJISIETCSI CaMbIM 3((PEKTUBHBIM CPEACTBOM CHMXKEHHS 00-
miero JIOOOBOTO COMPOTHUBIEHUS. Tsra IBUTATENs, BCIEN-
CTBHE €r0 HEeOONBIION MPHEMUCTOCTH HE MOXKET BO3PACTH
CTOJIb OBICTPO, YTOOBI MIPEOTBPATUTH TOpMOXKeHHE JIA.

N3-3a omacHOCTM CBajMBaHUsI KPEHCEPCKHUE IOJIEThI
Ha BTOPBIX PEKUMaXx SBISIOTCS HE JKeJlaTelIbHBIMHA. B 3TOM
ciIy4ae B Ka4eCTBE MUHUMAJIBHON MPUHUMAETCS CKOPOCTH,
OoubIIast HANBBITOTHEHIIICH.

2. dyrouaHoe 1Bu:keHue JIA M ero XapaKTepucTUKH
2.1. YpaBHEeHHS ATUHHONIEPUOANIECKOTO NBIKEHUS JIA

B nuHamuke mosiera OOIIETPHHSATHIM SBJISETCSI pas-
JieTieHre OOIIEero JBIDKCHUSI Ha MPOAOJIbHOE U OOKOBOE.
[IpononpHOE ABMKEHHE OCYIIECTBISIETCS B IFIOCKOCTH, CO-
BMAJIAIONIEH ¢ TUIOCKOCThIO cuMmMeTpuu JIA. OHO cocTouT
U3 JIBYX MOCTYNATENbHBIX (BIOJIb CKOPOCTHBIX Oceit OX n
OY)) 1 00HOTO BPAIATENBHOTO — BOKPYT CBSI3aHHOH ocu OZ
U, CIIEI0BATEIIbHO, OMICHIBAETCS TPEMSI YPABHEHHUSIMH:

mV =P—X,—gmsin#,
mVe =Y, — gmcosb, 3)
JZ a.)Z = MZ

B stux ypaBHenusix m — macca JIA, V' — ero ckopocTh

nosera, P — cuna Taru jpsurarens, X — 71000BO€ COTpPO-
THBJICHHE, ¥ — NOoAbeMHas cuina, G = gm — CHJla THKECTH,

Puc. 3. Cxema cui 1 MOMEHTOB B IIPOJIOJILHOM JIBIXKeHHU JIA
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J,— MOMEHT WHepUUH, M_ — CyMMapHBIi MOMEHT BHEIIHHX
CHJI, 6 — yTOJl HAKJIOHa TPASKTOPHH (YTOJI MEKITY BEKTOPOM
CKOPOCTH M IUIOCKOCTBbIO Topu30HTa). Cxema yKa3aHHBIX
CHJI U MOMEHTOB IIPUBE/ICHA Ha puc. 3.

Pemenne ypaBuenwuii (3) Oyznem BBIIOJHATH MO Tpaju-
LIMOHHOM CXeMe: NCXOMIHBIH MoNeT OyAeM CUUTaTh TOPU30H-
TaJIbHBIM, TIPSIMOJIMHEHHBIM U YCTaHOBUBILIUMCS, KOTZIa BCE
CHJIBI 1 MOMEHTHI yPaBHOBEUICHBI, T. €. KOIJ[a CyMMa BCeX
CHJI 1 MOMEHTOB paBHa HYIIIO.

Hanee, Ha JIA nelicTByeT HEKOTOpOE BO3MYILIEHHE, Ha-
pyliatomee 6aJaHCUPOBKY, B PE3ylbTaTe 4ero mnapameTpsl
1oJIeTa HAYMHAIOT OTKJIOHATHCS OT MCXOAHBIX 3HAYCHUH
(oOo3Ha4eHbl MHIEKCOM ;) Ha HEKOTOPYIO HEOONBIIYIO
BenmunHy (o0o3HaueHsl depe3 A). Hampumep, mcruHHas
CKOpOCTb TIonieTa OyneT 3anucaHa B Bune V =V, + AV.
[Tpuuem, nmpuparieHus napamerpoB OyJeM HaXOquTh Yepes3
MIPOM3BOJHYIO TapaMeTpa B MCXOJHOM [BIKCHUH, YMHO-
KCHHYIO Ha €ro Npupallenue, nanpumep, AP =(0P/0V) AV.
st coxkparenust 3anucu OyaeM 3arichiBaTh TPOU3BOAHYIO
B Buze (OP/0V),=P’.

Toraa B COOTBETCTBUM C METOZIOM MAJIBIX BO3MYIIEHHN
MIPUpPAIIEHHS CHJI 1 MOMEHTOB CHCTEMBI (3) B IPOAOJILHOM
BO3MYIIICHHOM JIBHXKCHHUH MOTYT OBITB 3aIMCaHbI B BUJIE:

B 3TuX ypaBHEHUSX NPUHATHI NPUPAIIEHHS: YIJIa aTaku
a, CKOPOCTH U3MEHEHUS yIJla aTaku ¢ , YIJIOBOM CKOPOCTH
noBopota JIA BOKpYr ocu w_, yIiia OTKJIIOHEHHS PYyJisi BbI-
COTHI d,.

IMoncTaBuB MpuUpaIieHus CUI K MOMCHTOB (4) B ypaBHe-
Hust (3), HOTyYHM CUCTEMY JIMHEHHBIX TU(depeHInanbHbIX
ypaBHEHUI MPOAOIBHOTO ABIKEHUs JIA.

Peanpupie JIA oOnanator cBOHCTBOM OBICTPO H3MEHSTH
YTOJI aTaku U CPaBHUTEIBHO MEIIEHHO CKOPOCTh. B mepBom
Cllydae B TeYeHHE HEOOIBIINX MPOMEKYTKOB BPEMEHH MOXKHO
MIPUHATH AomymieHue AV = (.. DTo Mo3BONAET UCKITIOUUTD U3
paccMOTpeHHUs IEPBOE YPaBHEHNUE, a JBa MOCIEAYIOLIUX OIH-
CBIBAIOT IIPOJIOIIEHOE KOPOTKONEPHOUIECKOE IBHIKEHUE.

Ecnu Bpems mosieta CpaBHUTEILHO BEJIMKO (M3MepsieTcst
JIECATKaMH WJIM COTHSIMU CEKYHJ), TO CKOPOCTh MOXKET M3~
MEHHThCS Ha 3HaYMTEIbHYIO0 BennunHy. Kak Oyner nokasa-
HO Jjajiee, U3MEHEHUE CKOPOCTU MPOUCXOAUT MO MEepHOAU-
YEeCKOMY 3aKOHY U, B CHJIy OOJIBIIOrO IepHoja KojaeOaHui,
Ha3bIBACTCS JAJIMHHONEPHOIUUECKUM WM (PyrouaHeM (0T
anr. phugoid mode).

Opnnako B (hyrouHoM JBrkeHun JIA MeIsIeHHO Bpaila-
€TCsl BOKPYT MOMEPEYHOI OCH, YTO JJaeT BO3MOXKHOCTD I10-
JIOKHTh PABHBIMHU HYJIIO YIJIOBBIE CKOPOCTH ¢ , W,. M YCKO-
penue o_.

Kpome n3MeHeHUs! CKOpOCTH M3MEHSThCs OyJeT Takxke
U BBICOTA, a, CIEJ0BATeNIbHO, U IJIOTHOCTh BO3/lyXa, OT KO-
TOPOI1 3aBHCAT MHOTHE KOG PHUIUeHTH. OHAKO AHaNa30H
BbIcOT bnJIA cyiecTBeHHO MEHBIUIMI Juamna3oHa BBICOT
nmuotupyeMbix JIA, mostomy OyaeM monararh IIOTHOCTb
BO3/lyXa B BO3MYIICHHOM JIBH)KEHHU COM3MEPUMOH C IUIOT-
HOCTBIO HCXOTHOH BBICOTHI.

V=P =X )NV ~(g=X)Ao~gh0+ P A5,
A=Y/ AV +Y Aoy
0=M'AV+M“Aor+ M* AS,, (%)

PP K AT g X 2GS GGV P
T m ot v “m 2m z m’
Mﬂ,;_MjH YV:Y; ZCYH/JVS:ZCM ?a:Y;’:g MV:K:”‘ZQ‘S‘@ liP.){D
VR A" A A" A g0 T sy’
M _maSt,
L
C,=C,+4C,

Hckmrounm 3 paccMOTpeHHUs B (4) WIEHBI, CBI3aHHBIE C
napameTpamu ¢, W, ¥ @_, TIOJICTABUM 3aBHCHMOCTH 4B
(3), a 3areM paznenuM MepBoe ypaBHEHUE HA 11, BTOPOE — HA
mV , Tpetbe Ha —J_. TocnennIon npoueaypy OTMETHM Yep-
TOYKOHM HaJ KaKIbIM MapaMeTpoM. B pesynsrare momydnm
cuCTeMy ypaBHEHUH (5), KoTopasi ¥ ONKCHIBAET IPOJOTHHOE
(byrounHoe JIBIKCHHE.

B 5TuX ypaBHEHHSX 4aCTHbIE IPOM3BOAHBIE X X
moy4eHsl quddepeHInpoBaHHEeM 3aBHCUMOCTH JI0OOBOTO
COTPOTHBJIEHHs OT CKopoctH X, =(C,,+AC;)pV?>S/2
COOTBETCTBEHHO ITPH TIOCTOSHHOM YTJIe aTaKy U MIPHU IIOCTO-
siHHOI ckopocTu. [IponsBoaHyto P MOXKHO NONYUYUTh TUd-
(epeHIIMPOBaHUEM TSTH BO3IYIIHOTO BHHTA OT CKOPOCTH
P(V). lonspy Cm(C} ) B pabodeM JMana3oHe yIioB aTaku
OyneM paccMaTpuBaTh Kak KBaJIpaTHUHYIO 3aBUCHMOCTDH C
napamerpamu C , u A.

Jlst onipenenenusi COOCTBEHHBIX CBOWCTB JIA B JUIHH-
HOTIEPHOIUYECKOM ABIDKCHHU OyleM CUMTaTh YIIPaBIIsio-
IIT1I€ MOMEHTBI, CO3/IaBaeMble PyJIeM BBICOTHI U TATOH CHIIO-
BOW YCTaHOBKH, paBHBIMH HYIIO M j"fé’s =M _,=0.

[Tpunumaem taxke ycnosue, 9ro JIA obmamaer mocta-
TOYHOH yCTOMYMBOCTBHIO 110 YTy aTaKu U CIIOCOOEH OBICTPO
noBopaunBaTh JIA Ha 3aJaHHBIN YrOJ aTakd MPH €ro CIIy-
YalfHOM OTKJIOHEHHH B Pe3yJbTaTe AEHCTBHS aTMOCHEPHBIX
BO3MYILICHU.

[Ipu mpUHATHIX JOMYIIEHUSAX CUCTEMa ypaBHEeHUH (5)
CTAaHOBUTCSI JINHEHHOW. [[yst permenust cucteMsl (5) cBeneM
ee K ogHOMY nuddepeHnnansHOMy yYpaBHEHHIO BTOPOTO
TopsiaKa:

AV +2n, AV +QLAV =0, (6)

rac v
ny=_%dw—ij+ifm;L @)

v z
Q= g(7) -7 M. ®)

z
B 5THX ypaBHEHUAX 71, — XapaKTepUCTUKA AeMI(pUPO-
BaHus, 2, — XapakTepUCTUKa yCToHYMBOCTH. B GonbiinH-
CTBE NPAaKTUIECKUX CIIydacB £, > 1, TMOITOMY U3MEHEHUE
CKOPOCTH IOJIETA IIPOUCXOIMNT 110 TIEPHOANIECKOMY 3aKOHY

AV =Vye " sin(w,t + @). ©)

_ 2 2
w, =4/, —n, -

JIefcTBUTENbHAS YacToTa KoJleOaHuil CKOPOCTH.
[Teprox xonebaHwit OMHO3HAYHO CBSI3aH C YACTOTON

2
r -2
a)V

e

(10)

(11)
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a OTHOCHUTCJIbHAsA CTCIICHD 3aTyXaHUs KoJIeOaHui paBHa

S

ny

. (12)
Q v

Jlpyrue XapakTEepUCTHKH KOJIEOATEIBHOTO JBHKEHHSI
10 (hopMe SIBIISIFOTCS] TAKUMH K€, KaK U B KOPOTKOIIEPUO/IH-
YECKOM JBUKECHHH.

Jlyist Jiydinero BOCIPUATHS CHEMUPHUKA JTHHHOIIEPHO-
JIMUYECKOro JIBMKeHHs: BriJIA paccMOTpUM XapaKTepHUCTHKH
OJIHOTO M3 PEaJIbHBIX AMMapaToB U BHIOEPEM PEIKHM I1OJIETA
(ckOpOoCTh M BBICOTY). BakHeiilne W3 HUX MPUBEICHBI B
Tabm. 1.

2.2. MO,HCJ'II/IpOBaHI/Ie JJIMHHOIIEPUOANYCCKOTO ABUKCHUA

OnpenensitoruM  pakTopoM  JTMHHONIEPHOIUYECKOTO
JIBYDKECHUS SIBJISIETCS] CKOPOCTB. YTOJI aTaku XOTS U U3MEHSI-
€Tcs B IIpoliecce M0JIeTa, OAHAKO CTEHeHb YCTOHUUBOCTH 110
Teperpy3Ke CTPEMUTCS BCE BPEMS TTOJ/IEPKUBATh €r0 BEJIU-
YHHY 3alaHHOM.

Just BBISBICHHST OCOOCHHOCTEH JAHHOTO BUJA JIBHIKE-
HUS U OLCHKH (PaKTOPOB, BIUSIOIINX HA €ro XapaKTePUCTH-
KM, BHAYaJIe PACCUYMTAHbI HEOOXOIMMBIC HCXOAHbBIC JAHHbIC
B nuana3one ckopocteit 100...200 km/4a (Tabm. 1). Pe3yis-
TaThl pacyeTa MapaMeTPOB JITMHHOMEPUOTHYESCKOTO JIBHKE-
HHUS 110 IPUBEACHHBIM (HOPMyIaM MPEACTABICHBI B Ta0I.2.

B coorBercTBHu ¢ hopmy:oii (7) nemmndupoBaHue 1BU-
xeHust JIA OCyIIECTBIsAETCS B OCHOBHOM MPOHU3BOAHBIMU
TATH JIBATATEINS 1 7000BOTO COMPOTHBIICHHUS IO CKOPOCTH
(p7 X‘T’ ). st ux ompeneneHust ObLIH TOCTPOCHBI 3aBHU-

3aBUCHMOCTH P( V) Obuta amnmpoOKCHMHUPOBAHA IIOJIH-
HOMOM BTOPO# CTEIEHH, YTO MO3BOJIMIO HAWTH (1)yHKHI/IIO
P" (V) nna moGoro smauenns V. Tlponseoauas 0
nosy4yeHa nn?@epeﬂunposaHHeM CHJIBI J'I060BOF0 coImpo-
msnenns O, =2N, /v —2g>Ar/V?>. Bropoe cra-
raemMoe Tou (bopMym,I ompenessieT B OCHOBHOM BEIHYHHY
7000BOTO COMPOTUBIICHHS HA MAJIBIX CKOPOCTSIX (HA BTOPBIX
pexumax nonera). OHO OTpHIATETBHOE MO 3HAKY U SIBIIS-
ercs antuaemndepom. Ilosromy obee nemrpupoBanue

Ta6mx1ua 1. I/ICXO,HHLIC JaHHBIC I pacyeTa NapaMeTpoOB JJIMHHOIIEPUOANICCKOIO IBUKCHUA

Hcxonnsie
Neri/nt Haumenoanue napamerpa O0o03Ha4yeHne Po3mepHoCTB
3HAYCHUS
1 |BsicoTa nonera H M 2400
2 | BosayuiHasi CKOPOCTb V KM/ToJ1(M/CEK.) 170(47.2)
3 |Macca JIA m KT 160
4 |Inomanas Kpbiia S M2 3,5
5 | CpenHsis adpoJuH. XOpAa Kpblia b, M 0,547
6 MOMEHT MHEpPLMH OTHOCHT. OCH I Ko 115.4
(o4 -
7 | Pamuyc unepuuu 7*=1_Imb; - 2,41
8 [InotHoCTE JIA (IpOIONBHBII u=2m/eSb ) 173
KaHaJ) A
9 | Macmrab BpemMeHH t=2m/rSV CeK 2
10 CTSHVGHB CTaTUYECKOH mS . 0,12
YCTOWYHBOCTH z
11 | Ipoussoanas cy - 5,2
12 | [IpousBonHast m?’z cex/M 0,00108
13 |IIpousBonHas m‘jz - -0,624
14 | Ipoussoanas PV H cex/m kr -0,0558
15 |IIpomsBomHas X ; H cex/m kr 0.034
16 | IIpousBonHast X H/kr 0,378
17 | IIpousBomHas ?ay 0,009
18 | [IpousBomHast Za 1/c 2,6
19 |IIpomsBomHas m fm 1/m/c -0,00108
20 | IIpousBomHas mqmg - -0,624
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Puc. 4. IIpuMep 3aBUCUMOCTH TAT'M BUHTA U JJ0O0BOTO COIPOTHUBIIEHHS OT CKOPOCTU
TTOJIETA
Tabiuua 2. XapakTepUCTUKHU IJMHHOIEPUOIMYECKOTO JBHKEHHS
V, km/gac 100 110 120 130 140 150 160 170 180 190 200
Xa, H 1300 1200 1220 1320 1410 1480 1670 1940 212 232 253
P, H 1521 1491 1452 1403 1354 1275 1079 991 912 834 736
Cy 1,88 1,49 1,20 0,99 0,84 0,71 0,61 0,53 0,47 0,42 0,37
Cxa 0,1 0,08 0,065 0,06 0,055 0,051 0,05 0,05 0,050 0,049 0,0484
t,C 3,41 3,10 2,84 2,62 243 2,27 2,13 2,00 1,89 1,79 1,70
X Hiwle xr 20,02 [-0,006 [0,005 (0013 0,020 [0,025 (0030 [0034 [0038 0,042 |0,046
f: , H/xr 0,738 0,738 0,738 0,738 0,738 0,738 0,738 0,738 0,738 0,738 0,738
?: , Hm/c 37 1,53 1,68 1,83 1,98 2,14 2,29 2,44 2,59 2,75 2,90
f: , H/™m/c xr 0,031 0,025 0,021 0,018 0,015 0,013 0,011 0,010 0,009 0,008 0,007
- P7 H/m/c 5,392 5,648 6,72 72 7,328 8,336 8,8 8,912 8,928 8,944 8,944
— FV H/m/c,xr 0,034 0,0353 0,042 0,045 0,046 0,052 0,055 0,056 0,0558 |0,0559 |0,0559
- m: ,c/M 0,002 0,002 0,002 0,002 0,001 0,001 0,001 0,001 0,0011 0,001 0,0009
- m;l 0,624 0,624 0,624 0,624 0,624 0,624 0,624 0,624 0,624 0,624 0,624
n, 1/¢c 0,005 0,0137 10,022 0,028 0,032 0,038 0,047 0,044 0,0464 |0,0484 |0,0502
0,000 0,0002 10,0005 |0,0008 |[0,0010 |0,0014 |0,0017 {0,002 0,0022 10,0023 10,0025
Qi ,1 /6‘2 0,257 0,2018 |0,1546 10,1227 |(0,1001 0,077 0,0615 10,051 0,04212 10,0352 |0,0295
W, /e 0,507 0,449 0,393 0,349 0,315 0,275 0,244 0,220 0,200 0,181 0,164
T, c 12,4 14,0 16,0 18,0 19,9 22,8 25,7 28,5 31,4 34,7 38,2
3 0,011 (0,030 |0057 |0,080 |0,101 0,136 |0,168 |0,197 |0226 |0258 0,292
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JIA Ha BTOPBIX peXXUMax MaJlo 1 ONpeeNsieTCs] B OCHOBHOM
npoussoanoii P’ (V).

ITpu cxopoctsx mnonera, OOJNBIINX HAWBHITOTHEHIIIEH,
OCHOBHBIM SIBJISICTCS ClIaraeMoe Kod(Q@uiueHTa 1000BOT0
conporusyienus 2C, /T, KOTOPOE NPOHOPLHOHATILHO CKOPO-
ctu. Tak, Hanpumep, NpH yBenudeHuu ckopoctu ot 100 no
200 xm/4 oKasaTeb 1, yBEIHYUIICA HA MOPSIOK.

Yacrora konebaHUi 3aBUCHT B OCHOBHOM OT TIOJIbEM-
HOt cutbl uepes npoussoanbie (Y,),Y%) Onu onpenens-
OTCA TU(PepeHIIMPOBAaHIEM (OPMYIIBI MOIBEMHON CHIIBI
[PH TIOCTOSIHHOM yrvie ataky (Y, ) Wi MOCTOSHHOI CKOPO-
ctu (Y,%)

Kax Buano u3 Taln. 2, npou3BojiHas Y * CyIIECTBEHHO
OoJiblie NPOM3BOIHOM Y M 110 CKOPOCTU U3MEHSETCS JIU-
HEHHO, T. €. npu u3MeHeHuu ckopocty ot 100 1o 200 kM/4

Y YBEIMYUBAETCA BIBOE, KOJIEOAHUS 3aTyXaK0T ObICTpEE.
[puuem, eddekT ee neicTBYS 3aBUCUT OT BEIMYUHBI ITPO-
JIOJILHOM CTaTUYEeCKON YCTOMYMBOCTHU: MPU MAJION CTENEHU
YCTOWYMBOCTH YTOJI aTakH IPH MPOYMX OAMHAKOBBIX yCJIO-
BUSIX OTKJIOHSIETCS OT 3aJaHHOTO 3HAueHHs] Ha OOJIBIIYIO

« V,M/C . =

T T
AY-100k/h)

7 N — == Rl V=170 k)

Rl (=100 ki)
— = Rl (<1 70Kk

il E 5

]
Puc. 6. I3meHeHne yria HaKIOHA TPACKTOPUH 110 BpEMEHHI
B pexkumax RI u 11

Rl (=100 ko)
— =Rl k) _|

BEJINYMHY, TPACKTOPHS TIOBOpPAuYMUBAETCS HAa OOJIBLIMN yron
U TIPEISITCTBYET YBEJIMUSHHIO yriia araku. [Ipu Gonbluioi
ycroiiunBocty Ha JIA nelicTByeT MOLIHBIN MPONOIBHBII
MOMEHT, KOTOpBIH 3HepruuHee nopopauusaet JIA k 3anan-
HOMY YIUIy aTaky — 4acToTa KojeOaHuil Bo3pacTaer.

Tabmuis 3. BapraHThl HCXOMHBIX TAHHBIX
JUISL MOZICTTUPOBAHUS
CBOOOIHOTO JUTMHHOIICPUOAMYCCKOTO MBIKeHMs BriJIA

Pexxum mosibo Pexxum mosibor

Iapamerp RI Ty RII y

V., km/4 100 170

H,m 2400 2400

PV . H/m/cex -0,0353 -0,0558
v -0,006 0,038
X ,,V , H/m/cex

0, rpan -10 -10

BnusiHMe BETMYMHBI HCXOAHOM CKOPOCTH Ha YacTOTY €€
KOJIE0aHUI TPOTHUBOIIOIOKHEIH. JIA Goee MHEPLMOHHBIH
K M3MEHEHHUIO CKOPOCTH: YeM OHa OoJblle, TeM CIIOXKHEe
oBepHYTh JIA 1711 N3MEHEHUs TPAeKTOPUHU U TEM MEHbIIIEe
Oyzet JacToTa ee konebanuii. M3 Tadn. 2 Takxe BUIHO, YTO
yactora Konebannii JIA Ha ckopoctr 200 KM/4 IOYTH B TPH
pa3a MeHbIIIe, ueM Ha ckopocTu 100 KM/,

Bospioii nepros pu ci1aboM 3aTyxaHWH JIeNaeT JAIHH-
HOTIEPHOANYECKHE KOJeOaHHsI Malo3aMETHBIMH JUTsl HaOITto-
JIaTeIs ¢ 3eMJIH, M OH MHOTIa BOCIIPHHUMAET KoJieOaTebHbIH
nepexoHbIi mpouecc JIA kak mpsIMOIMHEHHBIN MOJIET.

JI1s JeMOHCTpanuy BIUSIHUS peXHUMa T0JIeTa Ha Xapak-
Tep JUITMHHONEPUOANYECKUX KOJIEOaHHUH BBIMOJHEHO MX MO-
JenupoBaHue. Pe3ynbrarsl mpeacTaBieHbl Ha pUCYHKaX S - 7.

YucneHHoe pelnieHne ypaBHeHHH (5) BBINOJIHEHO C UC-
nonb3oBaHueM nporpaMMel MATLAB 11t AByX BapHaHTOB
HCXOJHBIX JTaHHBIX (M. Tabm.3).

PesynbraTel MoenupoBaHUs PEICTABICHBI B BUJE U3-
MEHEHHUs 110 BpPeMEHH CKOPOCTH, yIila HaKJIOHA TPACKTOPUH
U BBICOTHI I0JIeTa. B kauecTBe HayaJbHOTO BO3MYILEHUS
BBIOpaH yroj HakjiIoHa TpaekTopuu -10°. brarogaps aTomy,
JIA HauMHaeT CHMXAThCs,, €T0 CKOPOCTh yBEIHMUUBAeTCH,
MOSABIIsIETCA MPUpPAleHHe TIOABEMHOM CUIIBI, KOTOPOE CTpe-
MUTCSI HICKPUBUTB TPACKTOPHIO BBEPX.

Yros HakJIOHa TPAEKTOPUH U TaHTaXka MOCTENEHHO yBe-
nuauBaroTcs, JIA BBIXOIUT U3 CHIDKEHHS, a 3aTeM U Iepe-
XOJMT B HaOOp BBICOTHI. [10 Mepe Habopa BEICOTHI CKOPOCTh
Ha4yMHaeT yObIBaTh, a C HEIO U MoJbeMHas cuia. Ha HekoTo-
poii BeicoTe JIA nocTuraer HCXOIHON CKOPOCTH U MPUPOCT
MTOJJbEMHON CHUJIBI CTAHOBHUTCA PaBHBIM HyI0. OTHaKO yToi
HaKJIOHA TPAEKTOPUH TPH 3TOM OyIeT MaKCHMAaJbHBIM I10-
JIOKUTETBHBIM, U JIA mponomkaer Habop BBICOTHI, YMEHb-
1ast CKOpOCTb.

YMeHbILIEHHE CKOPOCTH OOYCIIOBUT IIOSIBJICHHUE OTpH-
LATeIbHOTO MPHUPOCTA MOIBEMHOM CHIIBI, HalpaBIEHHOIO
BHU3. OH HaYHET UCKPUBIATH TPAEKTOPHUIO BHU3, YTrOJ Ha-
KJIOHA TPAaeKTOPUHU YMEHBIIAeTCs ¢ MOCIeTyIONUM Hapac-

Puc. 7. I3meHenue BLICOTHI 0JIeTa 10 BpeMeHu B peskumax RI u 11 TaHusi CKOPOCTH U T. [I.
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Takum 00pa3oM, U3MEHEHHE CKOPOCTU TIPU HEU3MCH-
HOM TIOJIOKEHUHU pyis BeicOThl M PY]l compoBoxknaercs
KOJICOATEIIbHBIM JIBHXKCHUEM, KOTOPOE CBSI3aHO C IMKIIU-
YECKUM HU3MEHECHHEM MOJBbEMHON CHIIBIL. JleMIihupyroyro
POJb BBITOJHSOT MPHPOCTHI JIOOOBOTO COMPOTUBIICHUS U
CHWJIBI TSTU BO3IYIITHOTO BHHTA.

[IpupocTsl MOABEMHON CHIIa BBI3BIBAIOT MEPEMEILCHUE
LIGHTpa Macc B HalpaBiIeHUH CBOETO JECHCTBUS U U3MEHe-
HUe ymia arakd. [Ipu 3ToM BCTymaer B JAelCTBUE MOMEHT
MPOJIOJIFHON YCTOHYMBOCTH, KOTOPBIH IyTEM BpAIICHUS
JIA BOKpyr momnepevyHoi 0CH CTPEMUTCS HE JOMYCTUTh OT-
KJIOHEHHUS yIyla aTaku OT 33JJaHHOM MCXOTHOM BETUYHHBI.

BriJIA coBepiiaroT moJjieThl Ha HEOOJBIIUX BBICOTAX B
IUIOTHOM atMocdepe, MO3ITOMY OTKIOHEHHE IMapaMeTpOB
MOJIETa OT UCXOHBIX 3HAUCHUI HEBEIUKHU. TaK, MPHU UCXOJI-
HoOU ckopocTH 170 KM/4 B IEpBOM IEpUO/IE CKOPOCTH OT-
KIIOHSIETCS OT HaYalibHOM Ha 4,6 M/c (17 kxM/4), yroa HaKiIo-
Ha Tpaekropuu —Ha 0,15 pan (8.6 rpan), Beicota — Ha -30 M.
[Mocne npekparienus: konebanuit JIA OyneT CHIKAThCA 10
KPUBOJIMHEHHON TPaeKTOpUH.

OrnucanHoe IBIKeHUE XapakTepHo it JIA npu oTkaze
CUCTEMBI yIpaBlicHHUs U cTabmiu3aimu. B atom ciyyae JIA
MEePEXOUT B ()YTOUIHBIN MOJIET, TEPSIET BRICOTY U COBEPIIIa-
€T aBapUUHYIO MOCAIKY JTaXKe MPHU pabOTaIoUIeM JBUraTese
U TIPU HAJIMYUU 3ariaca TOIUIMBA.

BriBoabI

1. B crarbe mokazaHbel 0COOCHHOCTH YCTOHYMBOCTH U
YIPaBIsIEeMOCTH OECIMJIOTHOTO JIETaTeIbHOIO arnapara B
pexxume MapupyTHoro nosera. OOpalieHo BHUMaHUE Ha
CJIOKHOCTB THJIOTHPOBAHUS U COONMIOIEHHsT OE301acHOCTH
rojieTa Ha BTOpPBIX pexumMax. [lokasan croco0 omnpenene-
HUSI TPaHULIBI MEXY IEPBBIM M BTOPBIM PEXUMaMH IOJIETa.

2. OmnpezienieHbl KPUTEPHH YCTOHYMBOCTH JABHKEHHS B
MIPSIMOJIMHEHHOM TOPU30HTAJILHOM II0JIETE€ U CHOCOOBI HX
(dbopMupoBaHUsL.

3. O0ocHOBaHa MareMaTH4yecKas MOJENb IPOAOILHO-
TO JUIMHHOIIeprondeckoro (yrouaHoro) apmwxenus. Jan
IIPUMEp €€ MCIIOIb30BaHuUs HA KOHKPETHOM IIPUMEPE TUIT0-
TETUYECKOTrO 00pasia.

4. BPINOIHEHO MOAEIMPOBAHUE CBOOOIHOIO JUIMHHO-
TIEPUOINYECKOTO JBMIKEHHS C LIeNIbI0 aHaimn3a (akTopos,
BIIMSIIOIINX HA MapaMeTphI 10JIeTa B Pa3JINYHBIX YCIIOBHAX
npuMeHeHus briJIA.

CIIUCOK ITOCUJIAHb

1. JIeicenko H.M. JlunHamuka mojerta. YCTOMYMBOCTh U
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ro.—1967. - 640 c.
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xapakrepuctuk /B.M. Hnstomko, M.M. Murpaxo-
puu, B.M. CunkxoB, A.B. Camkos, O.B. CoioBbeB,
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MouiHoBaHHA ePeKTUBHOCTI
eKcnayarauii Ta 6o1ioBoro
3aCTOCyBaHHA 030pPO€EHHA

i BINCb KOBOI TEXHIKW 3
nepepBHNMMN KOHTYpamMm
ynpasJliHHA 32 NOKa3HUKOM
6e3noOMNNKOBOCTi
BNKOHAHHA 3apavi

Po3pobnerHi mMemoO0 ma MemoOuka OUiHKU
ehekmusHOCMi BUKOHAHHA 3adadi 0nd 8undaoky
nepepeHo20 npouecy exkcnayamauii ma 60008020
3AdCmMoCy8aHHA 036pO€EHHA i BilicbKOBOI MexXHIKU Ha
OCHOBi epzomMepexHUX 2pao-aHaNiMmu4YHUX Mooe-
ned. Po3paxyHkamu (Ha moOeri) NoKasaHo 8nsue 360-
POMHO20 38’A3Ky Ha UMOBipHiCMb 6€3nOMUJIKO8020
BUKOHAHHSA 3a0adi 0715 npoyecy, ujo 00C1i0xy8asC.

PaspabomaHHble MemoO U MemoOUuKa OUeHKU
3hchekmusHOCMU 8bINOSIHEHUA 3A0a4U O/A C/1y4Yas
npepwbieHO20 npouecca 3Kkcnayamayuu u 60eso2o
NpUMeHeHUs 800pYXeHUs U 80eHHOU MexHUKU HA OC-
HOBAHUU 3p20ocemesbix 2pago-aHanumuyeckux mMo-
Oesieli. Pacuemamu (Ha modesiu) NOKA3AHO 8JlUSHUE
obpamHol 853U Ha 8epoOAMHOCMb 6e30WuUbOYHO20
8bIN0JIHEHUA 3a0a4u 0/14 UCC/IedyemMo20 Npoyecca.

OnuH i3 6a30BUX NPUHLUIIB €(hEeKTHBHOTO YIPaBIIiHHS
B KiOEepHETHII Ta BifICHKOBIH CIIpaBi — IPHHLUIT 360POMHO-
20 363Ky (336). 3a 336 ynpasnstoua iHopMaIlis epeTBo-
proeThest B iH(OPMaIllil0 CTaHy Ta 3BOPOTHO, LIUPKYJIIOIOUYH
[0 KOHTYpY KepyBaHHS. MeToau Ta Mozeii KUIbKICHOTO
BpaxyBaHHsI BIUIMBY 336 Ha SIKICTb He3nepepenux 1porecis
KepyBaHHS [IMPOKO BUKOPHUCTOBYETHCS Ta Y0CKOHAIIOETh-
cs [1]. [Ipupona nponecis exkcrutyararii Ta 601#0BOro 3acTo-
CyBaHHsI 030pO€HHS 1 BiICBKOBOI TEXHIKU — nepepena. J1o
HUX, HAIIPUKJIAJl, BITHOCSTHCS:

— MIJATOTOBKa OOEKOMIUIEKTY HMPOTHKOpaOelbHUX pa-
KET JI0 BUJ(a4i Ha HOCIH;

— po3pobka mrabom [lnaHy BOTHEBOro ypasKeHHS
MIPOTUBHHUKA,;

— paxeTrHa CTpiybOa 3 METOI0 ypasKeHHs TOJIOBHOT 1T
B KOpalenbHii rpymi MpoTUBHHUKA

Ta iHIII, MO 3MIHCHIOIOTHCS B BIICHKOBHX OpraHi3alliii-
Ho-TexHIuHUX cuctemax (OTC).

Hocnigaukn BitickkoBux OTC maroth morpedy y mpo-
JQYKTHBHUX METOJIaX Ta MOJAENAX KUIbKICHOTO OI[iHIOBaHHS
BIUIUBY 336 Ha e(DEKTHBHICTb nepepeHuUx TIPOLECiB (yHK-
uionyBanss (I1®) y Bunsai e3acmonos ’sazanux it (po3sy-
Moeux ma/abo @hizuunux), 6e3noMuUIKo8e I C80EUACHEe BU-
KOHAHMA AKUX ePeOMUYHUMU A TNEXHIYHUMU elleMeHmamu
cucmemu nPu3600UMsb 00 00CsCHEHHs IT Memu.

IToni6ui I1d i mMaremaruyHi MOAEN] 10 OLIHIOBAHHIO
HMOBIPHICHUX XapaKTePUCTHK IX THUIOBUX (parMeHTiB
pO3MIAAATUCE B poboTax [2-5], ane TUNbKH B Kilaci HAOIH-
JKEHHUX ITOKAa3HHUKIB SIKOCTI BUKOHAHHS 1 ITPU JIeTEpPMiHOBa-
Hill OYaTKOBI YMOBI «HOpMa». AKTyaJbHICTb PO3BHTKY
(YHKIIOHAJIBHO-CTPYKTYPHOTO MiJXOMY JUISl JOCIIKESHHS
nepepBaux [1® cucrem minTBepmKyeThes B [6,7], ne BiH
3aCTOCOBaHMH JI0 AiaJOTOBUX CHCTEM KOMIT FOTEPHOTO Ha-
BYaHHS, ajie 0e3 BpaxyBaHHs 3MiH CTaHiB 00’€KTa ympas-
nignst (OY).

MeTor0 cTaTTi € MpeacTaBieHHS METO/IA Ta METOIH-
KM Tpad0oaHaTITHYHOTO MOJIEIIOBAHHS TUIIOBHX KOHTYDIB
¢yuxuionyBanHs OTC 3 oLiHKOIO O€3MOMHIIKOBOCTI BHKO-
HaHHS 3a/a4i.

BuxigHi moyoxkeHns.

B 1@ siiicekoBux OTC iH(pOpMarLis TUPKYIIOE Y BHU-
DIl Haka3iB, PO3IOPSKEHb, KOMaH[I, JIONOBIJEeH Ta I10-
BiZIOMJIEHB. PillIeHHsS BUPOOJISOTHCSI T BUKOHYIOTHCS y BU-
IS [UTeCTIPSIMOBAHUX IUKITYHUX BIUTHBIB [§8] Ha OVY. Jlo
OCHOBHHX JIOIIYILICHb BiJIHECEMO:

— crad OY (cucTeMH B IJIOMY) IPEICTABISETHCS JHC-
KPETHO, B YaCTKOBOMY BHIaIKy HO/BiHHO: | — IpaBUIIbHUIA,
2 — MOMUJIKOBUH;

— ICHy€ MOXIIMBICTh BCT@HOBUTH BIJIIOBIIHICTH pe-
3yJbTATIB pillIeHb Ta X BUKOHAHHS METH CHUCTEMH 4epe3
CITIBBIJTHOIIICHHS Ti 3a-piBHEBUX 3aBJaHb, (QYHKIIiH Ta 00-
ME)XEeHb, BU3HAYEHUX YMOB;

— MOHATTS HOXUOKA BKITIOYAE TIOHATTS 300l 1 TIOJISITaE y
HEBIMOBIAHOCTI pilieHHs! (PaKTHYHOMY CTaHy CUCTEMH Ta
ii MeTH ab0 Takoro pe3ysbraTy Horo BUKOHaHH, sIKe HE BiJl-
MTOBi/Ia€ HAMIYEHOMY PIllICHHIO.

Kontypu ¢ynkuionysanss B OTC MoxyTh OyTH pi3HU-
MU. BUIIMMO 13 THIOBUX TaKuil KOHTYP 0€3MOMHIIKOBOCTI,
B SIKOMY 3/iHCHIOIOTHCSI KOHTPOJIbOBaHI 3a MPaBHIBHICTIO
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Puc. 1.

BUKOHAHHsI Jii Ta MOXJIMBE BiJHOBJICHHS NPaBHILHOTO
(YHKIIOHYBaHHS CUCTEMHM 3 YCYHEHHSIM HACHiJKIB I0-
XHOOK, 10 JAomnyiieHi. OYHKIIISA KOHmMPO/II0 Ma€ 3arajibHe
3HaueHHs. B xounentii Internet of Things (“Inmepnuem
peueii”) KOHTPOJb MependadacThcsl TOTANbHUM [9], 110
HIiATBEPIDKYE HOTo 3arajbHICTh Ta BOXKIUBICTh. B KOHTYpI
6esnomuikoBocTi OTC KOHTPOIb — TUIIOBUIA €IEMEHT MPO-
necy ii GyHKIIIOHYBaHHSI, 110 NPUIIMaE PillICHHS.

I'pacdoanamiTnaanil METO, 10 POTIOHYETHCS, IIPU3HA-
YEeHUl JUIs BUBEICHHS (OPMYJ 3 OIHIOBaHHS MOKa3HHKa
6e3mommTkoBoCTi pinrenns 3agad OTC 3 koHTypamu 6e3-
noMuIKOBOCTI B [1®D. B Takux KOHTYpax BHSBISIOTHCS M0-
XHOKH YIPaBIIiHHS Ta BUKOHAHHS, YCYBaIOThCS TX HACHIIKH,
3aTpavdyeThCs ACSIKUNA pecypc.

BuBeeHHS BiIMIYCHOTO NOKA3HUKA 3IIHCHIOETHCS PO3-
POOKOIO Tpiaan MOACIBHHUX €JICMCHTIB:

— rpady aiii-po6it (I'P) sik 3pyuHuUid s CipuiHATTS
CTPYKTYPHO-JIOTIYHOI CXeMH Iporiecy y GhopMaai3oBaHOMY
BUMIVISA, ajie 0e3 jaeTasizarii;

— nepenik BuxinHux nanux (B/I): iimoBipHicHI xapakTe-
PUCTHUKY BUKOHAHHS Aii (pOOIT, orepariiif, 3aXo/iB, 3a1a4);

— rpady nomiit (I'TT) — neransuoi moxeni [1d, criBBia-
Hecenoi ['P Ta BJ], ane mo BimoOpakae mpoiec Ha piBHI
BHXIJIHUX JaHHUX.

Po3po0ka GpopMysT /151 MOKa3HHUKIB 3BOAUTHCS 110 CIIiJIb-
Horo ykpynHeHHsi ['T] Ta ekBiBaJIeHTHOMY NEPETBOPEHHIO
XapaKTepUCTUK HOTO YT 3a eTaramMu, PIBHSAMH ax JI0 OTPH-
MaHHs miacyMkoBuX (opmys. ITicnst yoro HeoOXifHICTH B
I'TI Bignamae.

1. Moodenv npocmozo yukniunozo npoyecy

[Tpocra rpad-Momens MUKIIYHOTO MPOIEeCy MPeaCTaB-
JeHa Ha puc. la y Bumsiai rpady nomii 3 memiero mpu Bep-
mHi 0 3 7 MOXKJIMBEMH BHXOJaMH. MIMOBipHicTS TOTO, 1110
Ha JesikoMy Kpoiii [ 00’ekT (ab0o cucTeMa B ILIOMY), IO
MOJICITIOETHCSI, Oy/Ie 3HAXOMUTHCS B BEpIIUHI — cTaHi 0, y
BHNAJIKy HE3aIeKHUX KPOKiB HopiBHIOE ¢' . MMoBipHicTh
3aBepUICHHS MPOLIECY 3 Pe3yJbTaToM i Oyre

~ I-1 pbi _ D
P‘_g’p'q 1-q p’ M
Jie p — OJIHOKPOKOBA WMOBIPHICTh 3aBepIUEHHs MPOLECY 3
OyAb-KAM PE3yJIbTaTOM — BUXOAOM i = 1,7 i3 IUKIIIYHOCTI
(P=p+p+tp,).

AmnaniTH4HOMY TIepeTBOpeHHIO (1) CHiBBIZHOCHTBCS
TepeTBOpeHHs Trpada B HMOBIpHICHE pO3Tairy>KeHHS (pHC.
16) 6e3 metmi, ane 3 eKBIBAJICHTHUMH XapaKTEPUCTUKAMH
p;/ p AYT 3 BEPIIMHH 0.

[Ipu 06’ equanni BepmuH 1,2, ...,k rpad npeacTaBiseTs-
cs puc. le 3 iimosiprictio (p, + p, +...+ p,)/ p nym

B 00’ennany BepumHy 1 k. lpu k=n o

YBECh TPOLEC 3BOAWTHCS A0 ONWUHUYHOI q
nyra (puc. 12), mo BimoOpakae 3HiHCHH-
MICTb HOPMYBAJIHOI YMOBH IIPH PO3IIISIHY-
THUX NEpPETBOpeHHAX. JlomoBHUMO iX ode-
BHIHOIO 3aMiHOIO IIUBSIXY i3 # TOCHITOBHUX |
YT OIHI€IO AYTOIO 3 HMOBIPHICTIO, IO J10-

p

PIBHIOE TIOMHOXEHHIO p p,..p.  HMOBIp- Puc. 2.
HOCTEH BCIX IyT HUISAXY.
3aMiTHMO, IO TPH CKJIaJaHHI OXHOKPOKOBHX

fiMoBipHOCTEH p, Yy Tpadi puc. la oTpuMaemMo 4acTKOBUN
BHIIAIOK rpady (puc. 2), IKOMY BiAIIOBiAE ceomempuyHuil
PO3TOiN YKcia KPOKiB 10 3aBEPIICHHS IIPOIECY

p(p.)=pq"",

(2)

ae p=p +..+tp,.

T'eomeTpuaHUil po3MOAiN — EXUHAN 13 TUCKPETHUX PO3-
MOALIIB, III0 HE MA€ Iam’sITi: 3MIIIeHHs 110 Bici / Hioro He
3miHio€. 1le o3Hauae, mo mocmigHuil mporec 6e3 micIsil:
3 OyIb-SKOTO / BiH IPEICTABISIETHCA K 3 TIOYATKy Ta HE 3a-
JISKUTH BiJ HOTO MPOTIKaHHA B MUHYJIOMY.

MomMeHTHI XapaKTepHUCTHKH YHcia KPOKiB, IO Miajsra-
I0Th po3noainy (2):

—MaTeMaTH4YHEeOviKyBaHHI  m, =1/p

A3)

— mucniepcis  d, =q/p’

ITpn mbOMy cepefHe YHMCIO0 KPOKIB 10 BUXOMY i3 IpO-
mecy Oyzne
l=m—-1=q/p-

2. I'pagh-mooenv konmypy be3nomunkosocmi

B sxocti koHTYpY Oe3nomunkoBocTi [1® cucremu pos-
JISTHEMO THUIIOBY IUKIIYHY CTPYKTYpy (QYHKIIH y BUTIIAIL
rpacda poOiT, o IpuBeIeHa Ha puc. 3.

3amamo BUXIIHI JaHi MaTPHUISIMA HMOBIpHOCTEH S, mo-
4yaTkoBUX cTaHiB { OY Ta MaTpHUIsIMH YMOBHUX HMOBIpHOC-
Teit oro CTaHiB j IpW BUKOHAHHI BiAmoBinHUX aiit P, K, B
B YMOBAax i:

S Pll PlZ K]l KIZ 1 0
S B | } ' P B { }, K ) { }, B ) { } ’ 4
|:S2 0 1 Kz] Kzz le BZZ ( )

ne P*' (wrratHa pobova omepailisi He BiJHOBIIIOE CTaH Mpa-
BuiIbHOTO (QyHKIioHyBaHHs OY, cucremn), B'>= 0 (omnepa-
Li€I0 BiTHOBIICHHS CTaH HE TOTiPIIy€ETHCS).

3. Bueeoennsa popmyn ona ouinku noxkasnuka oe3no-
MUNIKOBOCHI pilieHHA 3a0ay
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P — poboua ¢ynuxuin (posymosa abo ¢izuuna 0is; po3podxa

P niawy, 1020 BUKOHAHHS, 3aXi0; onepayis, poboma),
K - koumponwv npasunsnocmi suxonanus onepayii P,
B B — e6ionoenenna npasunvnoco  @Qymxyionyeamms  (YCyHeHHs
Hacniokie noxubok 3 sionosnenHam cmany OV, cucmemu),
336 /K — nouamox/Kineuwb npoyecy abo iioeo pazmenmy (po3’emu),
336 — 360pomnuii 36'a30K.
K
Puc. 3.
S 0 Bepwunu:
1 Sy
— nouamxosga )
— NO2NUHAIOY] b e
— NPOMIdICHI | ucaui e
1
K
D1

Puc.

J11st BUBEICHHS aHATITHYHUX 3aJISKHOCTEN 3 OL[IHKH MO-
Ka3HHMKa Oe3MOMMIIKOBOCTI BHKOHAHHS 3a/1a4 110 CTPYKTYpi
puc. 3 npencraBumo nporiec aeraiizosanum I (puc. 4).

Ha nmyrax rpady BkazaHi HMOBIpHICHI XapaKTE€pHUCTHKU
enemenTiB PK,B rpady po0ir i3 ckiaay BUXiTHUX ITaHUX (4).

3aMHKalO4X BEPIIMHY, IO BUCATH, HA BIIIOBIIHI TIPO-
MDKHI BEPIIMHU OTPHUMAEMO PUC. 5 3 €KBIBaJIEHTHUMH Xa-
paxrepuctukamu (5)

P — plg2p®
2= ’
Py =P22K2ZBZI, Do — p2g
Pis =P”K”, 0 =P22Kzszz ?
a4 = plUg"2g" 4 pl2g2p2

L

p14 — P]2K2l

)

ne P*=B" g, =1-p,.

Bukitounmo i3 I'TI puc. 5 mepexonu y morinHar4i Bep-
HMIMHY (BUXOMH 13 MPOIIECy) Ta PO3IISTHEMO HOTO IUKIIYHY
CKJIaJIOBY pHC. 6a 3 TIOKPOKOBUM IIPEICTABICHHSIM pHC. 60.

CkJaieMo CUCTEMY PEKYPEHTHUX PIBHSIHb

Si()=8,(I=Dg, +S,(I=1)p,

S,(1)= S, (I~ 1)g, + 5, —l)pn}’ ©)

npu S,(0)=S,, S,(0)=S,=1-5,.

UncenpbHO MOXIIMBO BHU3HAYUTH WMOBIpHOCTI 0Oe3mo-
MHJIKOBOTO (1) Ta TOMHJIKOBOTO (—) pe3yibTaTiB Ha TOBiIIb-
HOMY KpOIIi TIPOIIeCy

P*()=S,(-Dp, o
P ()=S5,(I-1)p,+S,(-Dp,, )

ne P> P P, HaBeneHi B (5).

4.
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VIMoBipHICTE 0€3MOMHMIKOBOTO pIllICHHS 3ajga4i 3a
CTPYKTYpOIO pUC. 3 CKIajae

P, =3 P'()=P'K"Y 5, (I-1). @®)

VY Bumagky oOMeXeHHS MpOLECy 3a YHCIOM KpPOKiB
L <1, cknaganus B (8) 3MIACHIOETHCS 10 [, BKIJIFOYHO.

Bimomuii HENOMIK PEeKypeHTHOTO YHCEIBHOTO po3pa-
XyHKY — BEJIMKI BUTPATH peCypcy Jacy Ta mam’sTi, yCKiaI-
HEHICTh BUSBIICHHS 3aKOHOMipHOCTel. Tomy po3misHemo i
BUBEICHHS aHAIITHYHUX 3aJIEKHOCTEN IS S.(I)- IIpu upo-
My OCHOBHUMH NpHHOMaMu OymyTb: BHSBJICHHS THIIOBHX
[UIAXIiB B TIOYaTKOBOMY Tpadi i 3BepHEHHS 0 1HIYKINT A7
y3araJbHEeHHs! QYHKUIN S (7).

CTpykTypHHH aHANI3 pHc. 6 BUAUILE THIOBUN MUIAX 13
crany 1 B cran 1 3a / xpokiB (puc. 7). Ha HpOMy MOXKIHBI
X KpOKiB Ipu BepmuHi 1, me 27 KpOKiB 3 IEPEexXOIoM B
BEepPIIMHY 2 Ta Ha3aj, IUTOC z KPOKIB MpH BEpIINHI 2.
Beboro x+2r+z=/ kpokiB. OmuH musix 0e3 3MiHU
CTaHy 3 HMOBIPHICTIO ¢4/ . Pemra npoxonsTs uepes obuasi
BEpPIINHYU, KOKCH MICTUTh y WMOBIPHOCTI CHIBMHOXKHHK
q;q, Ta ONHAKOBHHA y BCIX CHIBMHOXHHK (p),P,) -
[NomiOGHWMIT pO3MITHYTO-MY THITOBHH IIUISX 13 CTaHy 2 B CTaH 1.

'y
v

: x+z=1-2r
(PiPa) Hl 2
_i____
i 2

Puc. 7. Tunosuii muisx 3

BcranoBHMO uHciIa THIOBUX LUISIXIB, IO BEAYTh B CTaH
1, Ta BU3HaYNMO HMOBiIpHOCTI S.()-
Poskpusaroun S, (/) IMOCJIITOBHO 10 /, 3aIMIIEMO:

=1 S,q,+S,p,,

1=2 S,(q +Pppo)+ S, 05(0 +45),

123 S\lq{ + Propa (4> +24)14+ 8,0 (47 + 0105 + 45 + PP

1=4 S[q'+ppy(gi +20,q+3¢7) + (P 1+ Sopoldl + 470 + 9,05 + 45 +
+Pppy(2g,+29,)],

6
1=7 S\[q] +Pupn ) ka5 +(pnpy) (403 +9030, +120,4; +107) +(py py)’ X

k=1

7
< (3q, +4q)1+ S, o[ a0 g5 + popa(5a) +80,4; +9030; +8a39, +545) +

k=1

+ (P12p21)2(6%2 +9g,q, + 6qzz)+ (Plzpzl)j]'

S, (/) Bu3HauaeThCSI MUIIXOM MPOCTOI 3aMiHM IHIEKCIB
1-2,2->1):
I=1 S4,+S,py,

[=2 Sl(le+p|2P21)+S2p21(Q1 +49,),
[=3 Sl[q13 +PuPu(q, +291)]+S2P21(%2 +q,9, +6]22 + PP

1 T.IL
BusBIsS€THCS, IO [IPU 7 = const YUCIa IEPEMHOKEHD
¢;'q; ROPIBHIOIOTHCS IEPEMHOXCHHAM YHCEIl [O€HAHb:

C:+k-1c1r:r]-k npu S, Cry Cr, "PUS,.
B pe3synbrari no iHaykuii orpuMaemo Ghopmyiu uis 00-
YHCIICHHS HMOBipHOCTEH ctany OY Ha J0BIIBHOMY KpOIli /
npotLecy:

1-2r+l

Sih=S [ql +Z(P12P21) ZC;+k CL ;l-kQ{(_lqg_zr+l_k]+

127 ©
+Szp212(p12p21) Zcz+k Cre k%l . 2qk '

k=1

ne [=1,2,3,..., a MeXI I1iJICyMOBYBaHHSL:
n=r,=(-1)/2 npumapanx [=24,6
r=1/2,r,=r,—1 npuuenapanx [=135..]

a Tak sk rpad puc. 66 cuMeTpuyHuil, To S, (/) 3anuCyeTbCs
o (9) 3amiHOIO iHIEKCIB: 12,2 —>1.

[lepeBipka Ha YaCTKOBUX BHIAJKAX ITiATBEPIKYE Ipa-
BIIBHICTE opmynn (9). 3okpema st [ = 4 MaeMo

MOEN [ql +p12p21zc C3 kqlk ] 3 g +(p12p21) 1+

+S2p21(2q4 * k 1 +p12p21zc Cz k‘I12 a5 1)—

5,09 + oo (s + 2004, +37) + (ppy ) 14 S,0 (47 + 074, + 4,05 +43 +
+2p,p (g, +9,));

IO CITIBIIAAAE 3 PE3YJIBTaTOM 0E3MOCEPEIHIX MEPETBOPCHD
mo pekypcii (6).

Bigmitumo, 1o Bupas (9) rpomisakuii, o cBiauiTh Ipo
HEOOXIIHICTh MOIIYKY OLTBII IPOCTUX PIllIeHb.

4. Po3pobka cpanuunux eupasie 0nsa nOKA3HUKIE Oe3-
nomunkoeocmi

3BepHEMOCs 70 puc. 6@ Ta IepeTBOPUMO 1iei rpad 3a
NPaBUJIOM TPaHUYHOTO BPaxyBaHHS LUKIIYHOCTI: npubu-
PanHs nemii npu epuiUti eK8ieaieHmHo Noodiry UMOGIp-
HoCmell KOJCHOT 13 i1 dye, wjo euxooamv, Ha ix cymy. OTpH-
Maemo rpad puc. 8a, SKUH MOXKIIMBO MPEACTABUTH Y BUIJIS-
i puc. 86.

IIpencraBumo puc. 86 B MOKPOKOBOMY BHIVIsLII (pHC. 9)
3 3amrcoM (OpMyJ Al HMOBIPHOCTEH CTaHIB MO KPOKaMm
[=1,2,3,... 3 IOCTIAYIOYHM y3arajJbHEHHIM IO JOBITEHOMY
Kpori 1o inaykuii. B pesynerari orpumaemMo st iMOBIp-
HocTi crany 1 Ha kpoui /:

124,172
S,a,"b,

_1)/2. (1+1)/2
S a,(/ ) b2(z+)

npul =2,4

Si(h= (10)

mpu [ =13,...
A Tak sk rpad puc. 9 CUMETPHUYHUI, TO MOKEMO 3aITH-
caru
Slal/2b1/2
(I-1)/2g.(141)/2
S,a,"""b,

npul =24,...
Sl(l) =
npu / =13,...
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Puc. 9.

OtpuMaHi HaONMMKeHi GOPMYJIM 3HaYHO TPOCTIllli, YUM
(9). 3amiTuMoO, 110 BOHM OTPUMaHI HE aHATITUYHHUM, a Ipa-
(hoaHaNITHYHUM TIEPETBOPEHHSM BUXIJHOI MOZIEINI MPOLIECY.

BBezieMo HOBY 3MiHHY V, 1110 00’ €JIHY€ MapH CyMKHUX
3Ha4YeHb /, K MOKazaHo y taom. 1.

Tabmuug 1. CniBBigHECEHHS 3MIHHUX / Ta Vv

123456 7]8].. . [r1]1
v 1 2 3 4 n

B HOBIii 3MiHHIII IMOBIPHOCTI CTaHIB NPHIMAIOTh BH-

s -
$,(v)=(S,a, +5,)bq, } .
S,(v) =(8,b,+ 5, )azq(‘rl

(11)

Tyt pu v>0 ymosa S,(v)+.S,(v) =1 He JOTPUMYEThCH,
OCKUIBbKH 13 cTaHIB 1, 2 Ha KpoKax v >1 MOXJIMBI IEpexoan
y MOIVIMHAKYI CTaHU 3, 4 3 YMOBHHUMH MMOBIPHOCTSIMH

ay =p;/pis @y =pi/ps by=pyy/ p. (12)

ToMy HMOBIPHOCTI 3aBEepIIEHHS HpOIEeCy Ha KpOIi v
0e3MOMILTKOBO (+), TOMIIJIKOBO (—) BU3HAYAIOTHCS 5K

P*(v)=(S, +S2bl)qg71a3 } (13)
P (v)=(S$, +S2b1)qgila4 +(S, +S1a2)qgilb4

[MincymoBytoun (13) 3a v Bix 1 10 oo, orpumaemo imo-
BipHOCTI Ge3momunkosoro (P,) Ta nomuikosoro (P) pi-
IICHHS 33]]a4i 32 KPUTEPIEM “JI0 NEPILOTo YCIiXy” Y BUNIS I

Py = (S, +8,b))as/p, =1- P,
Py =[(S, +S8,b)a, +(S, + 8,a,)b,1/ p, ’ (14)

e Po =1-gq,.

I1i BUpa3u IPUBOASTHCS 10 BUIVISTY

p = EP +5:02)P1s

B

PPy — PPy (15)
P = S\ (P1uDy + PuP2) TS, (D0 D1 + Pauly) ’
Iié
DiPr= PP

e p. 1a p, BH3Ha4YeHi B (5) yepe3 BUXiAHI daHi (4).

Amnamitnuni 3anexsHocti (13), (15) mma pospaxyHKY
MTOKAa3HHUKIB OE3MOMIIIKOBOCTI pillleHHS 3amad B KOHTYpi
nepepBHoro I1® cucrem oTpumani /Ui OiHApHOTO CTaHy
00’exta ympaBniHHA. KOpPEKTHICTh MiJCYMKOBHX BHUpa3iB
(15) minTBepmKy€ETHCS 3MIHCHAMICTIO HOPMYBaJIbHOI BUMO-
m: P, +P. =1

5. Ananiz ompumanux cpanuunux eupasis

[To3HaynMO HMOBIpHICTH OE3MOMIIKOBOTO BHKOHAHHS
poOiT B crani 1 depe3 P, IMOBIpHICTh BiTHOBJICHHS Ipa-
BIJIBHOTO (DYHKITIOHYBaHHSI CHCTEMH i3 cTaHy 2 uepes B Ta
3aCTOCYEMO IPHITYIIEHHS PO PiBHICTH HMOBIpHOCTEH! Tpa-
BWIBHUX pillleHb TpH KoHTponi K' = K? =K. MoxIHBO
MTOKA3aTy, 110 HMOBIPHICTh OE3MOMILTKOBOTO PIllIEHHS 3a-
Jadi B IOMY BHTIAJKY Oyzie

~ [S,(1- K)+ KBIPK
5 PK[1-K(1-B)]+(1-P)(1-K)

(16)

Sxmo BigHOBNEHHS Oe3nomunkose ( B = 1), To maemo

p _ISU-K)+KIPK
FUPK+(1-P)1-K)

)

[Tpn monaTrkoBOMY NMPHITYIIEHI PO HayalbHE MPaBHIIb-
He ¢yHkiionyBanHs cucremu (OY) MprxoanMo /10 BiloMo-
ro [4] 4acTKOBOTO BUIIAJIKY
PK
P = .
PK+(1-P)(1-K)

(18)
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PB
! p=0,95 T
0,8 / > .
0,6 // M//
NIV AV
0 / ,/ (R
5 /
0,1 K
0 0,2 0,5 0,8 1
Puc. 10.

TyT B 4HMCENbHUKY — MMOBIPHICTH CyMICHOTO Oe3Io-
MHJIKOBOTO BUKOHAaHHSI po00901 i KOHTPOJILHOI OTepariii, B
3HaMEHHHKY — HMOBIPHICTB p 3aBepIICHHS NPOLECY Ha Of-
HOMY Horo kporii. /IJis 1boro BUIa/IKy CIIpaBeIIuBi 3pocTa-
roui 3anexxHocti (puc. 10), ne K =0,5 — XxapakTepHa TOYKa:
3niBa Biat Hei P, < P, T00TO besnomunkosicme piwenns 3a-
oaui 3 KOHMYPOM 360POMHO20 38 A3KY MeHuie 6e3nOMUIKO-
socmi KoHmponvosanux Oi. 1le crpocToBye BimoMuil mo-
CTYJIaT, IO 1HOJI 3yCTPIYAETHCS, PO YHIBEpCATbHY KOPHC-
HICTb 3BOPOTHOTO 3B’SI3Ky B NEPEPBHUX Ipolecax (yHK-
nionysanas OTC: 3BopoTHiii 3B’5130Kk Moke OyTH IIKia-
ausuM [10]. B po3nissHyTOMY BUNa Ky HO3UTHBHUM e€(eKT
P_> P, xonn K >0,5 i TuM Ginbire, yuM OiTbIn Oe3moMuII-
KOBHMH KOHTponb (B imeani P, = 1) npu K =1). XapaxTepHa
3MiHa KPMBHX BiJl 3iIrHYTHX OPH p < (,5 A0 BHUILYKIUX IPH
p>0,5. Le BinoOpaxae CKIafHICTh TOCATHEHHS YCILXY
MIpYU HU3BKiM KBatigikamii BUKOHABLIB, SKUX KOHTPOIIIO-
10Th, @ 3 IHIIOTO OOKY, — MEHIITY 3HAaYUMICTh KOHTPOJIIO BH-
KOHABIISIMH, SIKi MAIOTh BHCOKY KBaTi(piKaIlito.

[Tpu Ge3nomuKoBOMY BHKOHaHHI ( P =1) KOHTpOJIb HE
MOTPIOHUI: 6uUcoKa Keanigikayis He nompebdye KOHMPOIo.
B npomy Bunasnky i3 (16) cminye

2
P - S,(1-K)+K°B <Pl
(1-K+KB)K

Tinexku mpn K =1 P.,=P= 1 mo B 3roai 3 AIWCHUM
nmocBimoM. Pa3om 3 TmM, 6e3 3BOPOTHOTO 3B’SI3Ky Oe€3mo-
MUJIKOBICTH BU3HAYAETHCS POOOUOIO OTIEPALIi€l0 Ta HE MOXKE
OyTr BHMIO0. MOXIIMBOCTI HiABUAIIEHHS 0€3MOMILTKOBOCTI
(hopMyBaHHIM KOHTYpPiB 3BOPOTHOTO 3B’SI3Ky B TIEPEPBHUX
[1® noscHUMU po3paxyHKaMH.

Hpuxaan 1. Hexait S, =K =B8=0,9; P=0,6. lmosip-
HICTH 0€3IIOMIJIKOBOTO BUKOHAHHSA 3a1adi 0e3 336 ckiamac
P, =S8,P=0,54. 3 BBEICHHAM KOHTYpY O€3IOMUIIKOBOCTI
o (16) orprmaemo

(00940810054 )
0,54(1—0,09) +0,04

mo Ha 37,4% Bue.

3asoanns: npu S, =1; B=0,9; P=0,6 naiiti uncno n
3BOPOTHHX 3B’5I3KiB, IO OXOILTIOIOTE (puc. 11) KoHTpOIHO-
BaHI poOOTH 3 HMOBIPHICTIO OE3MOMHIIKOBOTO KOHTPOJIO
K =0,8 i 3a0e3neueHHs] HMOBIPHOCTI O€3MOMIIIKOBOTO
BHUKOHAHHS 3a/1a4i y istomy He Mertie 0,95.

Piwenna. Ilpn S, =1 popmymna (16) as meprioro KoH-
TYpy HEepETBOPIOETHCS 10 BUIY

1-K 1 -
PE(D_{HK—KZ(I—B) [P_lj} -

ne P — iMOBipHICTD G6€3MOMIIIKOBOTO BUKOHAHHS POO0YO0i il

(P).

[TizcTaHOBKOIO BUXIAHAX JaHUX OTPUMAEMO

-1 -1
0.2 2} = (1 +0,272- ij =0,847.

P()={l4+——= .=
5 () { 0,8(1-0,8-0,1) 3

Jpyruii piBeHb KOHTPOIIO OXOIUTIOE TEPIINi KOHTYpP B
SIKOCTi poOouux niti (myHkTHp Ha puc. 11). [TizcraBnsroun B
(23) 3mauenns P = 0,847, sHaxomumo

-1
P.(2)=|1+0,272- 01531 _ 953,
0,847

)

110 OibIre YuM BUMaraetbest. OTke #n = 2, TOOTO IOCTaTHLO
JIBOX PiBHIB KOHTPOJIO BUKOHAHHS po0O0YOT1 Jii.

Puc. 11.

6. Memoouka po3pooKu noKa3HUKa Ge3nOMUIK080CHmi

1. TpencrapnenHs mporecy QpyHKIIOHYBaHHS CHCTe-
MH, IO JOCIiKY€ETCS, y BUIMIAALI Tpady pobiT 3 Bepu-
HaMH-poOoTamMu (PO3yMOBHMH a00 (HI3MIHUMU IisIMH), 1110
BUKOHYIOTHCSI €PTOTHYHUMH a00 TEXHIYHHUMHU €JIEMEHTaMH
CHCTEMH TIpH TPUIHATTI Ta/ab0 BUKOHAHHI pillleHsb (TpH-
Knaj puc. 3).
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6 — IPUBEJCHHS 10 IMOBIPHICHUX

po3raiyKeHb

0 — PO3IIICHHS MIKBEPIIMHHOTO IUKITY

Py = (S, +5,b))a;/ p,
P =1-P;

2 — MICyMKOBUH
aNbTEepPHATUBHUIA Tpad

Puc. 12.

2. BwusHaueHHS 3MicTy Ta YHCla CTaHiB, III0 BPAaXOBY-
FOTBCS, 00’ €KTY YIPABITiHHS CHCTEMH, 3aJJaBaHHS BUX1THUX
JaHWX Y BHIVIII MaTpHIb WMOBIPHOCTEH Ta MOYATKOBOTO
crany OV i MaTpump yMOBHUX HMOBIpHOCTEH HOTO 3MiHH
tuny (4).

3. Po3pobka nmerampHOro Tpady momiii 3 myramu-
poboTamu, CITIBBITHECEHOTO OIHOPA30BOMY BHKOHAHHIO
poOIT, IO MOETIOIOTHCS, 3 OJHUM IPOXOIKEHHIM 10 3BO-
pOTHOMY 3B’S3Ky (TpuKian puc. 4), BKa3yBaHHS Xapakre-
PHUCTHK TIO ayraM (CTpinkam) rpady 3 yTOYHEHHSM iX Big-
MIOBITHOCTI peaTbHOMY IPOIIECY.

4. Buninenss B mpoMy rpadi OUIAXIB i3 BEpIIHH I10-
YaTKOBHX CTaHIB y BUCSY1, TONIMHAIOY] BEPIITMHH 3 3aMiHOIO
KOXXHOTO IIISAXY Iyrofo. O6’eTHaHHS THX i3 HUX, 5IKi BEAYTh
B OJHAKOBI BEpPIIMHHU. 3TOPTKA IIISAXIB CYHPOBOMKYETHCS
€KBIBAJICHTHUMH AQHAJIITHYHAMH TIEPETBOPCHHSIMH BUXi-
HUX XapakTepucTuk. CyMilleHHs BHCSYUX BEPIIUH 3 Bil-
TIOBITHUMH 1M BEPITMHAMH 110 CTaHAM — BiJIOOpa)keHHS T1e-
TENb IPH IUX BepIInHaX. (IpUKIaa puc. 5, popmymnu (5)).

5. Ipubupanss merens npu BepuInHAX rpady 3 HOp-
MYyBaHHSM HMOBIPHOCTEH KOXKHOi OYTH, IO BUXOOHUTH i3
BEPIINHM i, Ha HMOBIpHICTE p, =1—¢g, HE BXOAY B METIIO
(npuknaz puc. 12a).

6. 3amiHa MDKBEPIIMHHUX KOHTYpPIB NMETIAMH IpU
BEPIIMHAX i 3 JOAATKOBUMH 13 HUX BUXOJAMH B ITOTTIMHAIOYI
BEPIINHH k depe3 CyMiXHI BepmnaH j (puc. 120).

7. TloBTopeHHS 1.5 3 MPUOWpPaHHSIM CTBOPEHHX Tie-
TENb Ta MEPETBOPEHHSAM XapaKTEPUCTUK AYT i3 BiAMOBiI-
HUX BEPIIWH B eKBiBaJeHTHi. [IpuBenenns rpady moxaiit mo
WMOBIPHOCTHUX PO3TaTyKeHb IPH BEPIIMHAX 0e3 MeTenb i
KOHTYPIB (puc. 128).

8. BwusasnenHs ta 00’€¢IHAHHS LUISAXIB 13 MOYATKOBOIL
BEPILUHK B OMHOTHUIIHI IOTIMHAIOYI BepInuHU. [IpuBeneHHs
rpady /10 anbTepHATHBHOTO BUIIISITY 3 BpPAXOBaHUMHU TIOTIIH-
HAIOYMMHU BEPIIMHAMH 3 MiJCYMKOBHMH WMOBIPHOCTSIMH
0€3MOMUITKOBOTO / TIOMIJTKOBOTO pillieHHs 3aaadi (puc. 12e,

¢dopmynu (15)).

BucHoBku

1. 3ampomoHOBaHO KaTeropiiHe BU3HAYCHHS ITOHST-
T “noxuOKa”, MO y3araiabHIOE IOMUIIKY JIFOMWHH Ta 30ii
TEXHIKA 3 PO3AUICHHSIM BIIMOBINANIBHOCTI 32 HpUIIHAME
Ppiwtenna B BiIMOBIAANILHOCTI 38 6UKOHAHHA TIPUHHATOTO
pillIeHHS.

2. Ha Bimminy Bix [11], 3acTocoBaHi Tpu METOAN BHUBO-
Ny aHANITHYHUX 3QJIEKHOCTEH IS TTOKa3HUKA Oe3noMu-
koeocmi pimmenns 3agad OTC:

CKJIAIaHHSM Ta YHCEIFHUM pIIIEHHSIM CHCTEMH
PEKYpPEHTHHX pIiBHSHB, CHIBBIJHOCHHX JAWHAMIIl CTaHiB
CHCTEMHU;

OTpUMaHHAM (HOPMYII 3 OLIIHKK KMOBIpHOCTEH CTa-
HiB CHCTEMH Ha JIOBUTBHUH KPOK 11 QyHKIIIOHYBaHHS;
PO3pOOKOI0 HOBUX TPAHUYIHHUX BUPA3iB JIJIS OI[iHKH
6e3mommiTkoBocTi pimeHas 3agad OTC npu BemukoMy duc-
JIi 3BepHEHB 32 3BOPOTHHUM 3B’ SI3KOM.

3. Ha mpukinazi THIIOBOTO KOHTYPY HepepeHOozo yIIpaB-
JIIHHS OTpUMaHI MaTeMaTW4IHI MOJENi HOro Oe3mOMHUIIKO-
BOCTI, MTOKa3aHi 00JIacTi MMiIBUIIEHHS MPaBUIBHOCTI QyHK-
LIOHYBaHHA CHCTEMH i 00JacTi 301IbIIEHHS TOTOKY HEeOe3-
MIEYHHUX TIOXHOOK.

4. 3anmpornoHoBaHa METOAMKA Ta MaTeMaTHYHI MO
JOLTBHO 3aCTOCOBYBATHCS NPH KUTBKICHOMY OOTpYHTY-
BaHHI Ta ampoOarlii TBOPYMX pillleHb, IO HampaBieHI HA
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MeToany4Hi OCHOBUN
36iNblLUEHHA peCcypCHMNX
NOKa3HMKIB BUSHAYEHUNX
006’eKTiB 036POEHHSA

Ta BINCbKOBOI TEXHIKIN

Y cmammi Ha ocHo8i aHanizy Hayko8o-mexHiqHuUX,
B8UPOBHUYO-MEXHO/OIYHUX ~ md  HOPMAMUu8HO-
npasosux acnekmis 3anpPonoOHOBAHO KOMNJIEKC
30ax00i8 Wj000 NPo008XKeHHA (36iNbLEHHA) pecypcHUX
NoKasHUKie 06'ekmig 036pPO€EHHS i 8ilicbKOBOI MeXHIKU
ma NoKAasaHo, Wo peasizayia makux 3axo0i8 NO8UH-
Ha 6asysamuca HA meopii NPo2HO3y8AHHA XAPAK-
mepy 3MiHU iX mexHiyHo2o cmany. [IpedcmasneHo
8i0nogioHuUlt MemoouYHUU niodxio, AKUU rpyHMyemeoca
HA OpMO20OHAILHUX NpedcmdassieHHAX 8UNAoKo8020
npoyecy B. C. llyzayosa

Kniouosi cnosa: memoo [lyeavosa, npozHo3ys8aH-
HA, pecypCHi NOKA3HUKU, MeXHIYHUU CMaH.

B cmamee Ha ocHosaHuu aHanusa HAay4Ho-mex-
HUYecKux, npou38o0CcMB8eHHO-MeXHOI02UYeCKUX
U HOPMAMUBHO-NPABOBbLIX ACNEKMO8 npedsioxeH
Komnsiekc meponpusmudli no npoodseHuto (ysenuye-
HUI)YCMAaHoB/1eHHbIX pecypcHbix nokazamesnel 06b-
eKmMos8 B00pYXeHUS U 80eHHOU MexHUKU, d makxe
CO30aHUI0 8CECMOPOHHUX yc108uli ux nocaedytouieli
6e3onacHol skcniyamayuu 6e3 asmopcko2o Haod3o-
pd CO CMOPOHbI pd3pabomyukos. AHAIU3 Memooos
NpO2HO3UPOBAHUA, KOMopble Mo2ym 6biMb NpuMeHe-
Hbl NPU NPO2HO3UPOBAHUU MeXHUYeCKo20 COCMOAHUSA
u3denull 8OOPYXeHUA U 80eHHOU MmexHUKU, ceude-
mesnibcmayem, Ymo Haubosiee npuemaeMbiM 8 SMOMm
cmebicne agnsemca memoo B. C. [yzayesad, 0cCHOBAH-
Hblli HG OPMO2OHAIbHLIX NpedcmasseHUax cay4ad-
HO20 npoyecca, Komopsil ucciedyemcs.

B crarbe Ha OCHOBaHMM aHaJIM3a HayYHO-TEXHHUYECKHX,
MIPOMU3BOJICTBEHHO-TEXHOJIOTHYECKUX M HOPMAaTHBHO-TIpa-
BOBBIX aCIEKTOB IPEAJIOKEH KOMILIEKC MEPOIPHITHH IO
MPOUICHNIO  (YBEJIMUCHHIO)YCTaHOBIEHHBIX PECYPCHBIX
roKazaresnell 0ObEKTOB BOOPY)KEHUSI U BOCHHOM TEXHUKH,
a TaKKe CO3/1aHHI0 BCECTOPOHHUX YCJIOBHH MX TOCIIEIYyIO-
meil Ge3omacHOM 3kCIUIyaTanuu 0e3 aBTOPCKOrO HaJI30pa
CO CTOPOHBI Pa3padOTYMKOB. AHAJIU3 METOAOB MPOTHO3U-
pOBaHMsI, KOTOPBIE MOT'YT OBITh NPHUMEHEHBI IPH ITPOTHO-
3MPOBAHUH TEXHUUECKOTO COCTOSTHUS U3IETHH BOOPYKEHHS
1 BOGHHOM TE€XHHKH, CBHJETEJILCTBYET, YTO Haubojee npu-
eMJIEMBIM B 3TOM cMbiciie siBisiercst meton B. C. Ilyrauesa,
OCHOBaHHBIM Ha OPTOTOHAJIBHBIX IPECTABICHHUSX CITy4aki-
HOTO ITpoIiecca, KOTOPBIN HCCIIeTyeTCH.

OCHOBHOIO TIPOOJIEMOIO CHOTOJICHHSI € 3arajbHa TEH-
JICHISl 100 BHYEPIAHHS BCTAHOBJIEHUX PO3POOHUKOM
pecypcHHX OOMEXeHb 3a CTPOKOM CIYXOM Ta HapoOiTKy
MIPAaKTHYHO JJIs BCi€T HOMEHKJIaTypH 030pOEHHS Ta BIHCHKO-
Boi TexHiku (OBT), mo excrutyaryerscst B 30poiinux Cuax
VYKpaiHu B yMOBaXx BiJICYTHOCTI aBTOPCHKOI'O CYITPOBOIKEH-
Hsi. O4eBHIHO, IO BUPIIIEHHS 3a3HAY€HOI MPOOJIEeMH I10-
TpeOye HOBUX IiJIXOAIB MI0J0 OpraHi3awii il TeXHIYHOT eKc-
mtyararii [1].

VY 3arajpHOMY BHIQIKy €(QEKTHUBHICTH IPOLECY TeX-
HivHOi ekcrutyaranii cucrem OBT Bu3HawaeTbcsi 3HAYHOIO
KijbKicTio ¢akropis. Lle, Hacammepex, JOCKOHANICTh Ha-
SIBHOT MPOrpaMH TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY,
DIMOMHA ONpAIFOBaHHs 1 MOBHOTa 3a0e3IeYeHHsI BUMOT 3
HaJIHHOCTI Ta eKCIUIyaTalliiHOi TEXHOJOTIYHOCTI; PiBEHb
BUPOOHMYO-TEXHIYHOI 0a3M €KCIUTyaTaHTIB 1 PEMOHTHHX
I JIIPUEMCTB.

KapaunansHa nepeOynoBa IpoleciB TEXHIYHOI eKc-
Tutyatanii 030po€HHsI Ta BiICHKOBOI TEXHIKM HampsMy 3a-
JISKUTH BiJl YCHIXIiB y po3po0ii cyyacHoi Teopii Ha 0a3i Ha-
YKOBHX JIOCATHEHb. BUBUEHHS 1 TEOpeTHYHE y3arajbHEHHS
MeXaHi3MIB (DI3MYHUX IMPOIECiB, IO BiAOyBalOThCA Y Ma-
Tepianax, eJIeMeHTaxX KOHCTPYKLii, (yHKIIOHaJbHUX CHC-
TEMax Ta arperarax, a TakoX yCBIZJOMJICHHS iX 3arajibHUX
3aKOHOMIPHOCTEH JI03BOJISIFOTH 3pPOOWTH €KCILTyaTalliiHy
HayKy TOYHOIO [3]. A 1ie, B CBOIO 4Yepry, Ja€ MOXIIUBICTh
y OUIbII TOBHIM Mipi BUKOpHCTaTH IOTEHLIHHI pecypcHi
MOXKJIMBOCTI BU3Ha4yeHHX 3pazkiB OBT 3 onrtumansHuMH
BUTpaTaMH.

Meroto crarTi € po3poOka HayKOBO-METOAMYHUX PEKO-
MEHJalill Ta BU3HAUCHHs OpraHi3allifHUX YMOB 1 3aXOfiB
II0JI0 MaKCUMaJbHOTO BHKOPHCTAaHHS 3aKJIaJIeHUX 3araciB
npane3narHocti 06’ekris OBT.

OueBUHO, MIO JJISl BU3HAYEHHS IOJNAIBIINX IUIAXIB
peaiizanii TeXHIYHOI MONITHKU IOJO0 3a0e3MeUYeHHS Mak-
CHUMaJIbHO MOJJIMBOTO PiBHS CIIPaBHOCTI iCHYIOUOTO Hap-
ky OBT B yMoBax NHpOrHO30BaHMX BHUJATKIB HEOOXiJHO
3I1MCHIOBATH YIPABIiHHSA iX peCypCHUMH NOKa3HUKaMH Ta
OLIIHUTH HEPCIIEKTHBY MOJAJIBIIOT0 BUKOPHCTAHHS 32 IIPH-
3HAYEHHSIM Ha MPOrHOo30BaHMi nepiox. Ilpu upoMy ocHo-
By KOMILJIEKCY BiAIIOBITHHMX 3aXOJIB CKJajgae (popMyBaHHS
ONTHUMAaIBHUX (32 KpUTEpieM “e)eKTUBHICTH — BapTICTh”)
LUIAXiB BimHOBJICHHs cripaBHOCTi OBT Ha 0CHOBI po3po0-
KM 1HOUBIIyalbHUX IpOrpaM yIpaBiiHHSA 11 pecypcHU-
MU moka3Hukamu. To0To, mo kokHOMY 3pasky OBT Oyne
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MIPUHHATO HAyKOBO OOIPYHTOBaHE DIlIEHHS IIONO JOIiJIb-
HOCTI HOTO IMOJabIoi eKCIUTyaTallii Ha BU3HAYeHUH TepMiH
3 YpaxyBaHHSAM pealbHOi (PiHAHCOBO-EKOHOMIYHOT CHTYAIIii.

B Toii xe gac ananiz texHigaoro crany (TC) BupobiB
OBT pi3HOMaHITHOTO TPU3HAYCHHS MO3BOJISE MIPUUTH [0
BHCHOBKY, III0 Ha CHOTOJHI OOMEXYBAaTH TPUBAJICTH €KC-
mryaratii i HapoOiTok OBT moBoauThCs depes BIUTUB (ak-
TOPIiB 30BHIIIHBOTO CEPENOBHUINA Ha iX TEXHIYHUH CTaH,
HaKOIMYEHHsI B KOHCTPYKIIi] MOIIKO/PKEHb BiJl BTOMH, a Ta-
KOX (PI3MIHOTO CTapiHHS MarepiajiB, IO MOXXE CTBOPUTH
peanbHy 3arpo3y 0e3meqHoi ii ekcruryararii [3,4].

HopmarusHo BperynboBaHa B YKpaiHi cucTeMa HiITpH-
MaHHs crpaBHOCTI Bupo6iB OBT, 3a skumMu 30iHCHIOETBCS
aBTOpCchKHi Hamwsix [1], 3 omHOTO GOKY, TO3BONMIIA TIPOTSI-
TOM OCTaHHIX POKIB CYTT€BO BIUIMHYTH Ha PiBEHb ii cripas-
HOCTI, a, 3 IHIIOTO — TIPU3BENa 10 TOTO, IO Ha CHOTOMHI
CTPOKH CITy:)x0u neskux 3pa3kiB OBT maiixe BaBidi (a iHOAI
1 OLITBIIIC) TTIEPEBHIYIOTH Ti, IO IIEPBIHHO OyJIH BCTAHOBIIC-
Hi po3poOHUKOM Ta (a00) BUPOOHUKOM.

BpaxoByroun, 110 MEXaHi3MH CTapiHHS B CKIIaJHUX TEX-
HIYHUX CHCTEeMaX, 110 skuX Hanexxuts OBT, BuBueHo Heno-
CTaTHBO TIOBHO Yy 3B’SI3KY 31 CIICIIU(PIIHUME OCOOIMBOCTS-
MH K CaMHX O0’€KTiB MOCIIKCHHS, TaK i MPOIECIB, M0
B HHX TNPOTIKAIOTh, TOCIIKEHHS MIOJ0 ITOJANIBIIOrO Mpo-
JOBXEHHSI PECYPCHHX NMOKa3HHUKIB BUpoOiB OBT noBuHHO
CTIIMPATHCS Ha PO3BHHEHY TEOPII0 MPOTHO3YBAHHS XapaKTe-
py 3MiHu ix TexnigyHoro crany (TC).

[lpu mpoMy HEOOXiIHO BpPAXOBYBATH, IO OLTBIIICTH
cucteM OBT € cructeMaMu 3 4aCOBOIO HA TMIIIKOBICTIO [5],
SIKi MaIOTh TIEBHI crienA(ivHI PHCH, a caMme:

- B TAKMX CHCTEMaXx BiJIMOBH MOXYTb HE IIPU3BO-
IUTH 10 3pUBYy (QYHKIIOHYBaHHS,

- IpY BUKOHAHHI JIEIKHX YMOB IIOAO TPHBAJIOC-
Ti BiTHOBJICHHS TPaIe31aTHOCTI, HACTIKH BiMOB MOXYTh
OyTH HECYTTEBUMH i (aKTUIHO HE BIUIMBATU HA SKIiCTh BU-
KOHAHHS 3aBJaHb 3a MPU3HAYCHHSM.

Omxe yacoBa HaUMKOBICTh cucteM OBT y 3HauHiiH
Mipi 3a0e3nedye iXx HopManbHe (YHKIIOHYBaHHA B YMOBax
BIUIMBY 30BHIIIHIX (aKTOPIB.

AHai3 MeToZiB MPOTHO3YBaHHS, IKi MOXKYTh OyTH 3a-
ctocoBaHi npu nporao3yBanHi TC cucrem OBT cBigunTs,
oo 1X MOXXHa Kiacu(]iKyBaTh B 3aJIeKHOCTI Bia Mopemi
TIPEACTABICHHS MPOIIECy, IO AOCTIKY€EThCs [6]. Sk mpa-
BIJIO, IIeHi TIPOIIEC € BUMAIKOBUM II0 CBOIH CyTHOCTI 4epes
BIUTHB 0araTboX BHYTPIIIHIX Ta 30BHIMIHIX (haKTOPIB.

OpnHi€I0 3 MPAKTUYHO MOMKIMBUX CHUTYyallill € BHIAIOK,
KOJIM ampiopHi JaHi mpo 00’€KT BiNCYTHI, a iHopMaris
oo oro TC BUYepITyeThCS TEKAM BiZIPi3KOM peaizarii
BIJITIOBITHOTO TPOIIECY CIIOCTEPEKEHHS. SIK MpaBuUIIO, CIIO-
CTEPEXEHHS ITIPEJCTABIAIOTECA y BUILAI PSITy 3HAYCHD,
OTpPHMaHUX B JIUCKPETHI MOMEHTH 4acy (0e3 mommiok). B
[[OMY BUTIaJKy BUKOPHUCTOBY€EThCS JIETEPMIHOBaHHUH MiXix
JI0 BUPIIIECHHS 33adi IPOTHO3YBaHHS, IPH SKOMY OCHOBHE
3aBIaHHs 3BOJUTHCS 110 BiAIIyKaHHS aHATITHIHOTO BHPa3y,
[0 JIOCTaTHBO TOYHO BiZoOpa)kae JOCIIKYyBaHy 3allexk-
HICTB, TiCTI YOTO TPOJOBKEHHS peaii3aril Ha Oymb-saKuit
3aMaHuid IHTEpBAN 3MIHCHIOETHCS BIIOMHMH METOIAMHU
anpoxcuMartii [7].

3aBnaHHs BiALIYKaHHS allpOKCUMYIOUOTO BUpasy Biio-
Me B TeOpii YNCEeTBHOrO aHali3y SK 3aBJaHHA Npo HaOIu-
xenHs (QyHknid [8]. CTocoBHO mpoOiieMH MPOTHO3y BOHA
Mae J1Bi 0CHOBHI Moxudikanii. OgHa 3 HUX — BUKOPUCTaH-
HS1 JUIs TIPOTHO3YBaHHS 1HTEPIONSLIHHUX 1oiHOMIB. [Ipu
LOMY, CTYIIiHb allPOKCHMYIOUOTO TI0JIIHOMA JIOPIBHIOE YHC-
JIy BIJIOMHUX 3Ha4€Hb [TapaMeTpy, 3a SKUM BEAEThCS CIIOCTe-
peskeHHs1. [l pillleHHs IUPOKO 3aCTOCOBYIOTHCS IHTEPIIO-
nsiirHi noninomu Jlarpanxka i HeroroHa, TpuronoMeTpuy-
Hi MOJIIHOMHU 1 TOMY moi0He. SIk moka3aHo B [9], el meTo
BUKJIIOYHO TPOCTHH B OOYMCIIIOBAILHOMY BiJHOILEHHI Ta
YHIBEpCAIbHUH.

3a3HayeHUil MigXiJ 3aCTOCOBYETHCS y BHIIAJKY, KOJIU
JICTEpPMIHOBAHUH XapakTep 3aJeKHOCTI JifiCHO Mae Micle
1 BUpa3 JuIsl 1i€l 3aJI€KHOCTI BU3HAYEHO JI0CTaTHHO TOYHO.
[Ipore, Ha mpakTHIi LI YMOBU BUKOHYIOTHCSI HE 3aBXKIH,
OCKIJIbKH YKMCJIO YHHHHUKIB, SIKi BIIUBAIOTh HA 00’ €KT JOCTi-
JDKEHB, SIK TIPAaBHJIO, BEJIUKE, a PE3YJIbTaT! 1X Jii HOCATH BU-
MaIKOBUH Xapakrep. Y 1ii cUTyamil TOYHICTh PO3B’sI3aHHA
3ajJa4i IPOTHO3YBaHHS LIBHIKO MaJA€ i3 3pDOCTaHHAIM iH-
TEpBaJly MPOTHO3Y, PHYOMY OLIHUTH MOXJIHMBY TTOMHIIKY
HE TpeNCTaBIIeEThesl MOXIMBUM. Lle oOMexye obnacTh 3a-
CTOCYBaHHS JIETEPMiHOBAHOTO MiIXOLY.

3HayHO OLTBLI 3arajbHUI XapaKkTep HOCUTh CTOXAaCTHY-
Ha MOJIeJb, sIKa BPAaXOBY€ BUIAJKOBHI XapakTep 3MiH, 10
Bi/IOYyBAIOTHCS B O0’€KTi MiJ BIUIMBOM JECTaOLTI3yHOUNX
YHHHHUKIB.

[Tpn upomy peainizanist x (¢) pO3MISIAETHCS, SIK peajri-
3alisl BUNAAKOBOTO Tpolecy X (¢), SKUM ONHCYIOThCS BU-
1a/IKOBi 3MiHH CTaHy 00’€KTY B Yaci, 8 METO/ €KCTPAroIsLii
(IpOTHO3yBaHHSI) 3aJIEKHUTH BiJ] XapaKTepy LOTO IPOIECy i
MIOBHOTHU HOTO cTaTUCTUYHOTO omucy [10].

OCHOBHOI BIIMIHHICTIO I[BOTO MiIXOAYy € T€, L0 Y
SIKOCTI anpiOPHUX JaHUX BUKOPUCTOBYETHCS IMOBIpHICHUIMA
oruc rnponiecy X (¢). Kpim Toro, B JaHOMy BUITaAKy BXKe He
MO’KHA HEXTYBaTH BHIIAJKOBUM XapaKTEPOM BEIWYMHH iH-
TepBaiy Af, Ha KU 31IHCHIOETHCS] IPOTHO3, TOMY METOIH
MIPOTHO3Y, 1110 BUKOPUCTOBYIOTHCS, HEOOX1/THO OLIIHIOBATH 3
OISy TOBHOTH OTPUMYBAHOTI'O IMOBIPHICHOT'O OITUCY ITi€]
BEJINYNHH.

igHicTh TOro abo iHIIOrO METOMY MPOTHO3Y, B JIaHO-
MY BHIIQJIKy, 0araro B YoMy BU3HAYAETHCSI THM, HACKIJIbKH
TIOBHUH IMOBIPHICHHUI1 OITUC BHUIAAKOBOI BEIMYMHNA MOXKHA
OTPHUMATH 3a HOTO 0MOMOI00.

Sk mokasye aHaii3, mMpolec TEXHIYHOI eKCIuTyaTaril
OBT y 3aranpHOMY BHIIQJIKy BiTHOCHTBCS JI0 CYTTEBO He-
CTaliOHAPHUX BHIIAJIKOBUX IPOILECIB.

OnHUM 3 METOJIB, SIKMH J03BOJISIE BUBYATH SIK CTallio-
HapHi, TaK 1 CyTTE€BO HECTAI[IOHAPHI MPOLIECH € METOJ 3a-
CHOBaHUI Ha OPTOTOHAIBHUX MPEACTABICHHIX BUIIIKOBO-
To mpoliecy, o Brepiue npuBoauThed B npaipsix B. C. Ily-
radoBa [11]. [Ipu 3acTocyBaHHI METOy BUKOPHCTOBYETHCS
OIIMC BUNAJKOBOTO npouecy X (¢), y BUNIAL

X0=ml0)+ Hon 0

ae m(t) — MaTeMaTH4YHE O4iKyBaHHs POLECY;

76 1(21)/2019 « WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

BupoOHULTBO, MOAEpHi3aLis, pEMOHT

Vv — BHITAJKOBI KO (illi€HTH, 110 HE KOPETIOIOTHCS MiK
co6010;

@, \t) — HeBUIaIKOBI QYHKIIII.

Take mpencTaBiIeHHs BUIIAJAKOBOTO MPOLECY Mae Ha3BY
KaHOHIUHOTO po3kiananus [Tyradosa i 3a0e3neuye:

ICHYBaHHS TPAKTHYHO JJIsI OyIb-SKOTO BHITaIKOBOTO
TIpo1ecy;

JIMCKPETHICTh IIpeACTaBiIeHHs npouecy y Bummiai (1),
10 pOOUTH HOTO 3pYYHUM ISl MOJICTIFOBAHHS.

HexopenboBaHicTh KoeQillieHTiB V| 1103BONSAE 3BECTH
3aBaanHs nporuosyBaHHs TC cucrtem OBT no MmonentoBaH-
HS1 BUIIQIKOBUX BEJIMYMH 13 33IaHUMH 3aKOHAMHU PO3TIOLTY
3 MMOAAJIBIIMM BUKOHAHHSM €JIEMEHTAPHUX MaTeMaTHYHUX
orepalii HaJ HUMH BiAmoigHo 1o Bupasy (1). Pesynsra-
ToM nporHosyBaHHs TC 3a3BH4aii BUCTynae IMOBIPHICTb
6e3BigMOBHOI poboTu P(Af)Ha inTepBaii A¢, Ha KUK 311H-
CHIOETHCS TIPOTHO3.

TaknM 4MHOM, JOCIIPKEHHS 1010 BU3HAYEHHSI MOYKJIU-
BOCTI TPOJOBKEHHS (30LIBIICHHS) BCTAHOBICHUX pecypc-
HuX noka3HukiB cucteM OBT moBuHHI 6a3yBarucs Ha:

PO3po01Ii BiINOBIAHOTO HAYKOBO-METOJMYHOTO arnapary
JUISL IPOTHO3YBAHHS 1X 0€3B1IMOBHOI pOOOTH Ha MPOTITOM
Harepes 3a1aHoro IPOMIXKKY Hacy;

IIPOBEIECHHI KOMIUIEKCY JOCII/KEHb 3 BU3HAYEHHS TeX-
HIYHOTO CTaHy HAWOUIBII KPUTUIHUX (PECypCOOOMEKYIO-
YHX) BY3J1iB, arperariB Ta KOMIUIEKTYBJILHUX BUPOOIB cHc-
tem OBT, a Takox iX pecypcHUX BHIIPOOYyBaHb;

BIJINIPAIIOBaHH] NPAKTUYHUX IIPOIO3HUIIIT IO/I0 BiJHOB-
JICHHS CHIPAaBHOCTI 3a3Ha4€HUX BY3JIiB, arperariB Ta KOMII-
nekTyBanbHUX BHPOoOiB cuctem OBT 3a kputepiem “edek-
TUBHICTb — BapTiCTh;

0OTpyHTYBaHHI 3aXO0/IiB 1010 3a0e3eueHHsI TIOAaTbIIOL
eKcIuTyaTanii 00’ €KTiB y IPOJOBKEHUH Nepioz.

B ocHOBY po3B’si3aHHS 3a3HAYEHOTO ITUTAHHS JIOLUIEHO
TIOKJIACTH 3arajibHi MOJIOKEHHS METOOJIOTIT TOCIIKEHHS
CKJIQJIHUX TEXHIYHUX CHCTEM, SIKi BKIIOYAIOTh:

BUKOPUCTaHHS CHCTEMHOTO ITiAXOY;

IIPOBEAEHHS JIEKOMIO3HUII] CKIIaJHOI TEXHIYHOI cUCTe-
MU Ha OKpEMi CKJIaJI0Bi;

pO3poOKy aneKBaTHOI MaTeMaTHYHOI Moaeni 00’ekTa
JOCTIKEHHS;

BU3HA4YEHHsI IOKa3HHKIB (KPUTEPIiB) SKOCTI 1 IpOBeAEH-
H# TX paH)KMpyBaHHS 3a BIUTMBOM Ha O€3IeKy eKCIlTyaTallii;

PO3pOOKY BUCOKOTOUHHMX METO/IB OLIIHIOBaHHS KUIBKiC-
HUX IIOKa3HUKIB, 10 XapaKTepU3ylOoTh BU3HA4YEHI1 KpUTepii
SIKOCTI;

PO3pOOKY CY4YacHMX METOIIB NPOTHO3YBaHHS 3MiHHU y
Yaci KUIbKICHUX MTOKa3HHUKIB TEXHIYHOTO CTaHY.

3 ypaxyBaHHSM CKIQJHOCTi 1 0aratorpaHHOCTI HayKoO-
BO-TEXHIYHHX aCICKTiB pealizallii BiMOBIMHUX 3aXOMiB iX
JIOLIFHO peaji30oByBaTH IIOCIIIOBHO 3 IIOETAIIHUM KOpEry-
BaHHSM 3 METOIO IIOCTYIIOBOTO PO3IIUPEHHS 1 HONINOIEHHS
MOAAJBIINX JOCIIKEHb Ha OCHOBI BUKOPUCTAHHS PE3YIib-
TaTiB, OTPIMAHMX Ha IOIIEPE/IHIX eTarax.

BucnoBku:

1. 30umbmreHHs (akrtuaHoro pecypcy cuctem OBT
MOXJIMBO 33 PaxyHOK HASBHOCTI 3QJIMIIKIB BTOMHOI Mill-
HOCTI €JIEMEHTIB TX KOHCTPYKIIil.

2. Ha migcrasi aHami3y METOJIB MPOTHO3YBaHHS, SIKi
MOXYTb OyTH 3acTocoBaHi npu nporuosyBanHi TC cucrem
OBT, 3anponoHOBaHO MixXiJ, 10 3a0e3redye Onruc BU3HA-
YEHOro 00’ €KTa CIIOCTEPEKEHHS 3a IOTIOMOT'0F0 KAaHOHIYHO-
ro poskinananus B.C. Ilyradosa. PesynasratoM mporsosy-
BaHHS B IaHOMY BHIIJKy € IMOBIpHICTh 0€3BiIJMOBHOI po-
60Tn 00’€KTa NPOTSITOM iHTEpBaTy, HA SKUI 311HCHIOETHCS
MIPOTHO3.
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cnispobimHuUK

(JeHmpaneHul Haykogo-00c1ioHUU iHcmumym
036po€eHHA ma silicbkosoi mexHiku 3C YkpaiHu,
m. Kuis)

HopmatunBHo-npaBoBe
CyNnpOBOAKEHHSA npouecy
CTBOpPEHHA 006’eKTiB
npaBa iHTeNneKTyanbHOI
BnacHocti B CLLUA

B cmammi wmicmumeca aHaniz uduHHux 6 CLUA
cmpameziqyHux nioxodie ma nopAoKy yHKUIOHY8AaHH:A
npoyecy 3axucmy o6’ekmie npasa iHmMesneKmMyaabHoi
81acHocmi. Po3z2naHymi cninbHi cKOOpOUHOBAHI 3ycunnsa
KoHepecy, AOminicmpaduiilipe3udeHma maiHwux 2inok es1a-
ou, npugamHozo cekmopy CLUIA wjo0o iHmenekmyanbHoi
8/1dCHOCMi 3 Memoio 00CA2HeHHA ycnixy iHHosayitHoI
nonimuku yiei kpaiHu. B cmami makox HageoeHi pe3yib-
mamu docnioxeHes [Hcmumymy 060poHHo20 aHanisy CLUA
w000 8paxysaHHA 8 noaimuyi 060poHHUX 3aKynieesb 8U-
MO2 CMOCOBHO OXOPOHU iHMeIeKMyasibHol 8/1CHOCMI.

Kntouosi cnosa: iHmenekmyasnsHa 8ndcHicme, 06’ekmu
npasa iHmesnekmyaneHoi 81aCHOCMI, 060POHHI 3aKynieJi,
036pO€EHHA Ma 8ilicbKo8a MeXHIKa.

B cmamee codepxumca aHanu3s oeticmsytoujux 8 CLLIA
cmpamezudeckux nooxo008 U NopAoKa PyHKYUOHUPOBd-
HUA npoyecca 3awjumsi npas uHmMesiekmyaneHol co6-
cmeeHHocmu. PaccmompeHsl coeMecmHble CKOOpOUHUPO-
saHHble ycunusa KoHepecca, AOmuHucmpayuu lMpe3udeHma
u dpyaux eemeeli gnnacmu, yacmHozo cekmopa CLLIA omHo-
cumesieHO UHMeJJIeKMyasibHOU cO6CMBeHHOCMU C Ueslbio
doCcmueHUs ycnexa UHHOBAUUOHHOU nosumuku 3mol
cmpatsl. B cmamse makxe npugedeHsl pe3yibmamsi uc-
cnedosaHuli lHcmumyma o6opoHHo2o aHanuza CLUA
OMHOCUMEJIbHO ydema 8 NoaUMuKe 060POHHbIX 3aKYNOK
mpebosaHul no 3awjume uHmesekmyaneHol cobcmaeH-
Hocmu.

Kntouesble crosa: uHmMesnekmyanabHaa cobcmeeH-
Hocmb, 06vekmbl Npasa uHMessiekmyasnbHolU cobcmeaeH-
HoCcmu, 060pOHHbIe 3aKyNKU, BOOpYXeHue U 80eHHAA mex-
HUKa.

Migmucanns Ipesnnentom Ykpainm 31 ciuns 2019
poky 3akoHy Ykpaiuu “IIpo BHECEHHs 3MiH JI0 IESKUX 3aKO-
HO/IaBUMX aKTiB YKpaiHH 1100 31iHCHEHHS 3aKyIiBeb ITPo-
JyK1Lii, poOiT i HocIyr 000pOHHOTO NIPU3HAYEHHS 3a IMITOp-
ToM”, sikuii OyB npuitHaTuii BepxosHoto Panoro Ykpainu 17
ciunst 2019 poky, nependoavae MOXIMBICTD IS IEP>KaBHOTO
3aMOBHUKA 32 0OOPOHHMM 3aMOBJIEHHSM OTPHUMATH ITIOBHO-
Ba)KEHHs 3/1IHCHIOBATH IMIOPT MPOIYKILii 000POHHOTO NpH-
3Ha4deHHs [1].

Takum unHOM, iepes MiHicTepcTBOM 000pOHH YKpaiHu
M0CTa€ HarajbHe 3aBJaHHsl 10/I0 IeTaJIbHOTO 03HAHOMIICH-
HS 3 JIFOYAMHU KePIBHUMH IPUHIMIIAME B chepi po3poOKu
CHUIBHUX JOMOBJIEHOCTEH Ta yKJIaJIeHHs KOHTPAKTiB 1 J0-
TOBOPIB y Taily3i 030pO€Hb Ta BIHCHKOBOI TEXHIKH (Iami —
OBT) B kpaiHax, siki Hallla Jep)KaBa MOXE pO3IVIsJIaTH B
SIKOCT1 OTCHIIHHUX ITOCTaYaJIbHHUKIB MPOIYKIIiT 000POHHO-
TO MPU3HAYEHHS.

[epen6avaeThest, 110 3aKOH CIPOCTHUTH iepeady TeXHi-
KH, 030pO€HHs Ta OoenpunaciB st yKpaiHChKOI apMii Bij
IHO3EMHHMX BHMPOOHUKIB (MocrayanbHHKIB). Kputnunoro
YMOBOIO peaizalii LbOro 3aKOHy € IMOBHOBaKeHHsI MiHic-
TepcTBa 00OPOHM 3aKyNOBYBAaTH TaKy HpPOAYKLi0 Oe3mno-
cepenHbo, 0e3 3aiTydeHHs IOCEPETHHKIB CIELEKCIIOPTEPiB
JlepxaBHOi KoMnaHii “YkpoOopHIpom™.

ITin yac MrouxeHcbkoi Oe3mekoBoi koHpepenmii 2019
poky IIpesunent Ykpainu Ilerpo Ilopomenko 3ycrpiBes 3
Bine-nipesnnentom CILA Maiikom [leHcom. Y komeHTapi
npeacraBankam 3MI micis 3yctpiui [1aBa nepixasu, cepen
IHIIIOTO, BiJ3HAYMB, IO ... YKpaiHa € HaIidHUM i CTpare-
riunum naptaepom CHIA. Mu TBepmo po3paxoByeMO Ha
CHIBIIpaLllO, B TOMY 4KCJli B 000pOoHHIH cdepi, B TOMY yHcIi
1 IIO/I0 TIOCTaYaHHs YKpaiHi BCiX BUJIIB 030POEHHS, MiCsd
TOTO SIK MU IIPUHHSITH 3aKOH, SIKMI 103BoIIsie MiHICTEpCTBY
0o0poHHN HanpsMy 3a0e3neunT nocTadanHs 30poi...” [2].

Amnani3 yunaux B CIIIA BUMOT 11010 Mi>XKHAPOIHUX ITe-
penad OBT cBiguuTh 1po HajexHe Micle, sIKe 3aiiMaloTh B
HUX NUTaHHS, IIOB’s13aHi 3 HOPMaTHBHO-TIPABOBHM CYIIPOBO-
JOKEHHSIM TIPOLIECY 3aXHUCTy 00 €KTIB MpaBa iHTEJIEKTYyallb-
Hoi BiacHocTi (naini — OI1IB).

Mertoto wi€l CTAaTTi € HaMaraHHs BUCBITJIIMTH KJIIOUOBI
NPUHIMOH, TAXOAM Ta HOPAIOK (DYHKIIOHYBaHHS HpoLie-
cy 3axucty B CIIA OIIIB s BpaxyBaHHS BIAOBITHUMH
(axiBISIMU i/ Yac afanTyBaHHs BITYM3HSHOI CUCTEMH 3a-
kyniBini OBT 110 €BpoaTiiaHTHYHUX KPUTEPIIB.

VY crarti npoananizoBano Piunwmii 3BiT Koopnuuaropa
iHTenekryansHoi BiaacHocti CIA (mami — 3Bir), sikuii OyB
nHanauuii Konrpecy CIIA y 6epesni 2018 poky [3], a Takox
HU3Ka IHIIUX BUAAHB y il raiys3i, sKi BUCBITJIIOIOTH 3aIpo-
Ba/DKEHHSI IPUHLIUITIB 3aXUCTy 1HTEJIEKTYaJIbHOI BIACHOCTI
(mani — IB) mpu 3akyniBni OBT [4].

3okpema, B 3BiTi 3a3HAYAETHCS, IO ... [IPOTATOM POKY
[Mpesnpent Tpamm i Horo AxmiHicTparist npamoBagy Hajl
NIPOCYBaHHIM 3axUcTy npaB IB Ta iX nOTpUMaHHSIM SK Yy
KpaiHi, Tak i 3a KOpIOHOM. SIK CKJIaJJOBY iHTETpPOBAHOTO ITi/-
xony Anminicrpauis Ilpesunenra CIIA posmismae crpa-
TErilo Ta NoNTHKY y cdepi IB, sk kimrou 1o 3abe3nedyeHHs
MaiiOyTHHOTO iIHHOBAIIHHOI CKOHOMIKH Ta MiATPUMKH KOH-
KypeHTHHX IlepeBar...”.
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3acobu iHanBIAyanbHOro 3axmncTy

Bapro BigzHaunTH, mo 3Bit npo IB Anminicrpanii [pe-
sunenta CIHIA Konrpecy, po3poonenuit Odicom Koop-
nuHaTopa iHTenekryanbHol BiacHocti CIIIA (Executive
Office of the President of the United States of America,
UNITED STATES INTELLECTUAL PROPERTY EN-
FORCEMENT COORDINATOR — US IPEC), 00’eanye
Ta BiIJ3EPKAIIOE CIUIbHI CKOOPAMHOBAHI 3yCHILISl Ha Ha-
npsimy 3axucty IB binoro gomy, nenaprameHTiB TOpPriBii,
FOCTHUIIIT, HAI[IOHANFHOT Oe3MeKH, Ka3HAYCHCTBA, OXOPOHU
3m0poB’st Ta Ciry:k0M COLiabHOTO 3a0€3IICUYCHHS Ta CilTb-
CBKOTO TOCIIO/IapCTBa, YINPaBIiHHS TOPrOBOTO IMPEJCTAB-
Huka CUIA Ta YrpaBiiHHS OXOpPOHHM aBTOPCHKOTO ITpaBa
CIIA. AmMepuKaHCBKI €KCHEPTH BUXOIAMTH 3 PO3YMIHHS,
mo g toro, mo6 minxix Cnomyuenux Illrtarie go 1B
Ta 1HHOBALIWHOI MOJIITUKK OyB YCHIIIHMM, BiH HOBHHEH
00’ eJHyBaTH 3yCHJUIS BCIX TUJIOK BJIQJH, IPUBATHOTO CEK-
TOpPY 1 MI’)KHApOJHHUX MapTHEPIB.

[Tpn 1pOMy KIIIOYOBMMHM €JIEMEHTaMH, Ha SIKi cCIiupa-
erbest Anminicrpanist Tpamma y Bcix cdepax nomituku 1B,
BBQ)KAIOTHCSl TIATEHTH, ABTOPCHKI IIpaBa, TOPIOBI MapKu
Ta KOMEpLiiHI TaeMHUII, SIK BCEpPEAMHI KpaiHH, Tak i 3a
11 mMexxamu. Anminicrpamis [Ipesunenta CIIA takox Bu-
3Hae, 1o Juig Toro, mod CIIIA 30eperiu cBoro MaiOyTHIO
€KOHOMIYHY KOHKYPEHTOCIPOMOXHICTh, HEOOXIZTHO TaKOX
CTpaTerivyHO MUCIHTH 1 PO3IIISIaTH BUHAXITHUIIBKY 1 TBOP-
4y CHPOMOXHICTh AMepuku sik Taki, mo CIIA noBuHHI
3aXMIIATH, 320X0UYBaTH Ta BU3HAYATH ITPIOPUTETHUMH.

Cmpameeis CIIIA wooo inmenexmyanvHoi enachocmi
VY 3Biti 3a3HaueHo “... CHIA 3axuimarorb aBTOPCHKI
IpaBa, NaTeHTH, TOPrOBEIbHI MapKU, KOMEPIiHHI TaEMHUIII
ta iHnny IB, sika € qyxe BaXIJIMBOIO sl Oe3MeKH 1 mpoIBi-
tanHs Amepuku. CIIIA OynyTb BiiCcTOIOBaTH CBOT LIIHHOCTI,
3axXUINATH MPAIliBHUKIB, IHHOBAIlii, TBOPIHHS Ta BUHAXOJIH,
sKi 3a0€3MeuyI0Th HaIly Yy[0By KpaiHy ...”, IO € BHU3HAa-
HHsIM Baromocrti IB Ta 1 3axucry s CHIA. ®ynnamen-
tanpHe 3HaueHHs [B Tta i 3axucry s CLUA 3adikcoBano
B Crarti 1 Po3niny 8 Koncrurynii CIIIA, sika BU3Hae, 1o
“... IB neuTh B OCHOBI Maif’ke BCiX aCIeKTiB €eKOHOMIKH —
BOHA MIATPUMYE TiJHY OIUIaTy poOOYMX MiCIlb, MiATPHUMYE
MHCTEITBO, HAyKy 1 TEXHOJIOT11, CTBOPIOE PAMKH, 1110 JI03BO-
JSIFOTH MPOLBITATH HOBUM TaJIy3sIM Ta IHHOBALisM...”.

V 3Biti Haronouryerbest, mo “... CILA mparnyTth 3axu-
mati B aMepuKkaHCHKUX KOMITaHiKA 1 3a0e3MeuyroTh piBHI
YMOBH JIJIs HalIMX npauiBHUKiB Ta IB i, mo CILA 6inbiie He
MOXXYTh MUPHUTHUCS 3 HEZOOPOCOBICHOIO TOPrOBOIO ITPAKTH-
KOI0, III0 KpaJie aMepUKaHChKy po0oTy, 6ararcteo Ta IB ...”.

Bimnoimao mo Bumor Anminictparii IIpe3unmenta
CIIA, US IPEC pa3om 3 iHmuMu odicaMu, y KOOpIHHA-
mii 3 BiJUIiJIaMH Ta arcHIiIMA BUKOHABYOI BIIAJIH, TPAIIOE
HaJl IPOCYBaHHSIM MOJITHKH 3pOCTaHHs, MPOIAraHao Ta
3aXHMCTOM BEJIMKOI KOHKYPEHTHOI IepeBaru — iIHHOBaIIHHOT
exoHomiku CIIA. Ilpu 11poMy OCHOBHI 3ycHIUISI 30Cepen-
JKEeH1 Ha KOOpIHWHALII Ta po3poOIli 3arajbHOI MOJITHKU Ta
crparerii IB CILIA, cnpusiHHI iHHOBaLisSM Ta TBOPYOCTI, a
TakoX 3a0e3neueHHi eekTHBHOTO 3axucTy IB Ta mpaBo3ac-
TOCYBaHHI BCEpE/IMHI KpaiHH Ta 3a I KOPIOHOM.

Crpareris B CILIA oxomuoe nIiMpoke Kojo OpraHiB Ta
JIeTIapTaMEHTiB BUKOHABYOI BJIaJH, 3 METOIO 3a0e3e4eHHs
LIECHIPSIMOBAHOI Ta HaJEXKHOI KOOPAUHALT 3yCHIIb ypsILy
3 METOI0 NpocyBaHHS Ta 3axucty IB. IIpu npomy crpare-
rivauni miaxig Aaminicrpanii [Ipesunenta CLLIA Bxiouae:
B3a€MOJIII0 3 TOPrOBUMH NapTHEPaMH; e()eKTUBHE BUKOPHUC-
TaHHS BCIX IOPUIMYHHUX OPraHiB, BKJIIOYAIOYHM IHCTPYMEH-
TH TOPTiBJi; PO3LUIMPEHI MPaBOOXOPOHHI Mii Ta CriBpoOiT-
HUIITBO; NAPTHEPCTBO 3 NPHBATHUM CEKTOPOM Ta iHIIUMH
3arikaBieHuMH cropoHamu. Ypsia CLIA 3acrocoBye mine-
CIIPSIMOBAHUM, MPAKTHYHUN 1 KOMIUICKCHUNA MiAX1T JI0 BU-
pileHHs moJiTuKM Ta crparerii IB, Mera sxoro nossrae B
TOMY, 00 3a0€3MeYnTH PiBHI YMOBHU JUIS aMEPUKAHCHKUX
HOBATOpIB 1 TBOPLIB, Ji¢ iX IHHOBALIl 1 BUHAXOH MOBaXKa-
I0Th 1 3aXMILAIOTh, @ TAKOX 3allPOBAUTH CUCTEMY, SIKa J0-
3BOJIUTH AMEPHKAaHCHKMM KOMITIAHISIM MPAIfOBaTH Ha BIb-
HOMY, CIIPaBEUIMBOMY 1 BIIKPUTOMY PHHKY.

3 uieto meroro B CIIIA ctBopeno Crpareriyny rpyiy 3
nutans B, sika perymsipHo 06’ ennye US IPEC, Hanionans-
Hy exoHoMiuHy Pany (National Economic Council — NEC),
Pany naumionanpHoi Oesmexu National Security Coun-
cil — NSC), Odic momiTHKK 3 MUTaHb HAYKU 1 TEXHOJOTIT
(Office of Science and Technology Policy — OSTP), Pany
Exonomiunnx xoncynerantiB (Council of Economic Advi-
sors — CEA), Odic Biue-npesunenta (Office of the Vice
President — OVP), Odic Toprosoro npencrasuuka CIIA
(Office of the U.S. Trade Representative — USTR), a Taxox
inmn BinnosinHi odicu CIIA Ta memapTamMeHTH 1 areHIlii.
Ockinbky noJtiTHKa oo 1B y MibkHapogHOMY Ta BHYTpilI-
HBOMY KOHTEKCTax BIUIMBAa€ Ha 0araro JernapTaMeHTiB Ta
BigomctB, CIIA ynpasinsie nmporecoM po3poOKH CIUIBHOT
MOJIITHKHY, MO0 BU3HAYUTH HANIPSIMU Jii Ta po3poOUTH pe-
komenpnauii [Ipesugenty CIHIA ans 3a0e3rnedeHHsT HaJIexK-
HOTO IIPEACTABJICHHS Ta PO3IVISILY BCIX MOIVISIIIB.

Jii Anminictpanii [Ipesunenra CIIA y nupomy Hanpsimi
OXOILIIOIOTH 0€3J1iY BUKOHABYMX BIIJIIJIIB 1 areHTCTB, KOYKEH
3 SIKMX BUPILIYE SIK Pi3Hi, TaK i JyOJIrO04i aClieKTH CTparerii
Ta nonituku QenepanpHoro Ypsny mono 1B, Britouaroun
BHCOKOIIOCTABJICHUX IOCA0BHUX OCI0 JenapTaMeHTiB Top-
rieimi (Departments of Commerce), roctumii (Departments
Justice), xa3naueiictBa (Treasury), HamioHaJdbHOI Oe3neKH
(Departments of Homeland Security), Jlepxasu (Depart-
ments of State), Cinbcpkoro rocniogapctsa (Departments of
Agriculture) i ciyx0 oxoponu 31opos’st (Health and Hu-
man Services) Ta conianpaux ciayx6 (U.S. Copyright Of-
fice) Tomo.

Kpim Toro, 3rifiHO i3 3aKOHOM, BUKOHABYA BJIajla Ma€ TpU
npusHadeHi [Ipe3uneHTom i 3atBepmkeHi CeHaToM moca,
K1 30cepepkeri Ha IB, a came: Koopaunarop BukoHaBuoi
iHcnekIil 3 mutanb IB B Anminictpamnii Ipesunenra (In-
tellectual Property Enforcement Coordinator in the Execu-
tive Office of the President); 3actynauk MinicTpa Toprisimi
3 utasb IB (Undersecretary of Commerce for Intellectual
Property) Ta Jlupexrop Bijiily MaTeHTIB i TOProBeJIbHUX
Mmapok CIIIA y MiHicTepcTBi TOPriBii — TOJIOBHHUH IEpero-
BipHUK 3 iHHOBauii Ta IB B YnpasiniHHI HayKu 1 TEXHOJO-
riunoi momituku (Chief Innovation and Intellectual Property
Negotiator at USTR).
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Y Anwminictparii [Ipesunenrta ¢enepaibHi BiOMCTBA
BIZIrpalOTh BOXIIMBY POJb Y cdepi MOJITUKU Ta cTparerii
IB. MinicTp TopriBii Kypye KiJlbka areHTCTB, SIKi MaroTh
Ba)KJIMBI 3000B’s13aHH 11010 IB 1 Mae BupimansHuii rooc,
mo ¢opmye nomituky IB sk y CIIIA, Tak i 32 KOpAOHOM.
TonoBHmM cepen areHTcTB MiHictepcTBa TopriBmi € Odic
MoJiTHKH y cdepi Hayku Ta TexHonorii (Office of Science
and Technology Policy — USPTO) 3i cTaTyTHHM MOBHO-
Ba)XEHHSIM KOHCYNbTyBatu IIpesmmenta uepe3 MinicTpa
TOPTIBTI, 3 HALlIOHATHHUX 1 IEAKAX MDKHAPOIHWUX ITHTAHBb
IB, a Takok KOHCYNIBTyBaHHs DenepanbHUX BiIILIIB Ta Bi-
nomcts 3 utanb [B B CIIIA i3axucty IB B iHIIKX KpaiHax.
[Hmi aredTcTBa, mo mpamioloTh y cdepi IB, BKIOUaoTh
VYnpasninas MixHaponHoi TtopriBii (International Trade
Administration — ITA), HamioHansHe ynpaBiiHHS TEJICKO-
MyHikanid Ta iHdopmamii (National Telecommunications
and Information Administration — NTIA), a Takox Bropo
npomuciaoBocTi Ta 6e3neku (Bureau of Industry and Secu-
rity — BIS).

Anminictpanis [Ipesunenta CHIA mpamroe Ham Tuwm,
o6 3ycuius enepansHoro ypsay B cdepi IB Oymu mine-
CIPSIMOBAaHUMH Ta Y3TO/KEHUMH, a pecypcu e(eKTHBHO
BukopucToByBanucs. Ockinbku AxmiHicTparis [Ipe3umen-
ta CLLA mparroe u1st TOCATHEHHS 3HAYHOTO MIPOTPECY, TO B
[bOMY KOHTEKCTi ITOCTalOTh TP Ba)KJIMBI MUTAHHS, SIKI 3a-
Bxau ciin posrsinatu: — [llo Mu pobumo mobpe? 1o He
mpamtoe? [ mo Ham poOutn?

Anminictpauis Ilpesunenra CIIA Buxoauth 3 po3y-
MiHHS1, 1110 moJtiTrKa B cdepi IB Brirouae Bei cdhepu 1B — aB-
TOPCBHKI ITpaBa, MaTeHTH, TOPTOBEIIbHI MapKH Ta KOMEPIIifHI
TAEMHHIII, TOLIO 1 OXOILTIOE Maii’ke BCl CEKTOPU EKOHOMIKH.
Takwuit cTpareriuHuii MiAXija 1a€ 3p03yMiTH, 0 EKOHOMIYHE
MPOIBITaHHA 3aeXuTh Bix nigepctsa CIIA B TexHomoril
Ta TBOPUYOCTi i caMe TOMY HEOOXiJHO 3aXHWIIAaTH IHHOBA-
LiliHy eKOHOMIKY BiJl THX, XTO Kpaje IB i HecripaBemBo
BHUKOPHCTOBYE 1HHOBAIIiT IEPEJOBUX KpaiH.

Ockinpkn Ypsn CIIA mparttoe Hax IPOCyBaHHSAM aMe-
PHUKAaHCHKMX EKOHOMIYHMX IHTEPECIB 3a KOPOHOM, BasKJIU-
BUM KOMITOHEHTOM 3YCHIIb 13 3a0€3MeUeHHs MPaBOMOPSIKY
Ta 3aXWCTy € BHpIMICHHS MUTaHb TOPTIBEIFHOTO IIPaBO-
3aCTOCYBaHHS, IOCTYIy Ha PUHOK, KOHKypeHuii, IiiudpoBoi
TOpTiBii, KibepOe3mneku Ta 3akOHHOCTI y chepi IB. Ame-
PHUKAHCHKI HOBAaTOPH Ta TBOPII MOBUHHI MaTH MOXJIUBICTh
MpaIoBaTH Ha 3apyOiKHUX PHHKAX, SKi HAJAIOTh IM YiTKi
HUTSIXH JUTS 3aXMCTY Ta BUKOpHucTaHHsS cBoei IB. Kpainam
1 1HO3eMHUM KOMIIaHIsIM HE CIIiJl JO3BOJATH OTPHUMYBAaTH
mpuOyTOK BiJ KpamiXKH a00 HE3aKOHHOTO MPHUCBOEHHS
amepHKaHChKoi IB, BKiIIO"atouu KpaaixkKy KOMepIiHHOI Ta-
€MHHUIII, TopylIeHHs npas [B, miparcTBo, mpuMycoBy niepe-
Jady TeXHouorii abo BUMOTH mofo Jokamizarii. Kpim toro,
aMEpHUKaHCHbKI BIACHUKM OpEHIIB NMOBHHHI MaTd TOBHE i
CIpaBeJIMBE NPaBO Ha BUKOPHCTAaHHS, 1100 BUPOOIISITH Ta
MIPOIAaBaTH CBOIO MPOMYKIIIIO i BAKOPHUCTOBYBATH CBOI IIpaBa
Ha [B, sKi 3apeecTpoBaHi 0 BCbOMY CBITY, 0€3 00MEKEHb.

Ha BHyTpimmboMy puHKy Anminictpauis IIpesunenra
CHIA mpaifoe Hajq rapaHTyBaHHSM JOTPUMAaHHS 3aKOHIB
CIIA mpo IB, gxi TOCTIfHO OHOBIIOIOTBCS 1 CHPHUSIOTH
aMEpHKaHCHKUM 1HHOBALIISIM.

IB € HEBiI’€MHOI YaCTHHOK SKOHOMIYHOI KOHKYpEH-
TOCIIPOMOXHOCTI KpaiH| 1 3pOCTaHHs IHHOBAI[ii{HOT €KOHO-
Mikn. Hampukiran, aBTOpChKi MpaBa € HEe TiUTBKH €KOHOMid-
HO B&)XJIMBUMH, ajie i KIIIOYOBOIO YACTHHOIO KYJBTYpH Ta
cycninberBa. HeoOxigHo Mati 100pe (yHKIIOHYIOYy CHC-
TeMy aBTOpchbkuX mpaB. Cucrema aBTopchkux mpaB CIIA
IpyHTYEThCsl Ha KoncTtuTywii Ta moOynoBana na Oarato-
piuHii CyJOBiil mpaKkTHIl, CTaTyTax i HOPMaTUBHHUX aKTax.
Anminictpamis [Ipesunenta CIIA 3nilicHIOE MOHITOPUHT
3yCHIIb IOAO PeOpMyBaHHS aBTOPCHKUX mpaB y KoHrpe-
Ccli Ta CHiBIpAIIOE 3 3aliKaBICHUMH CTOPOHAMH B IIPOIIECi
PO3pOOKH BIAMOBIAHUX KOHIICIIIIIH.

Kpim Toro, mobpe ¢QyHKIiOHYIOWa MMAaTEeHTHA CHCTEMa
€ BOXIMBOKO Ui CSKOHOMiKW. AnmiHicTpanis [Ipe3umeH-
ta CHIA npairoe Haj: nmpocyBaHHSIM iHHOBalii Ta 3a0e3-
MIEYCHHSAM PETEIbHO MiATOTOBICHNX ITATEHTIB; MPOTOBXKYE
JOCTIKYBaTH MOXKIIMBOCTI CITIBIIparli 3 3alliKaBICHUMH
CTOPOHAMH IIIOI0 ICHYIOYHMX JOOPOBUILHUX IHIIIATHB,
CIIPSIMOBAHMX Ha 3aXUCT aMepUKaHChHKOI IB, a Takox Iuist
NIOIIYKY HOBHX c(ep CIiBIpai; FOTOBa IIPOTUCTOSTH HETO0-
OpOCOBICHIH TOProBiif MpaKTHIli, BAKOPHCTOBYIOUH BCI Bijl-
MOBiIHI 3aCO0M Bif Jiaory 10 iHCTPYMEHTIB MPaBO3acTo-
CyBaHHS, Ta IPALIOBATH 3 ITAPTHEPAMU-OJHOLYMIISIMH, 00
“...30eperTu Ta MoIepHI3yBaTH NpaBuiIa CIIPaBeAIMBOIO Ta
B3a€MHOTI0 €KOHOMIYHOT'O TOPSIIKY, MiIKPECIUTH CIIpaBe/I-
JIUBI 3aX01H 3 IPUMYCY A0 TOPTiBIi, KOJIH HEOOXiTHi, a Ta-
KOX OaraToHaIliOHAJbHI 3yCHIIIS, CIIPSIMOBaHiI Ha 3a0e3Ire-
YEHHSI IIPO30POCTi Ta JOTPUMaHHS MIXKHAPOJIHUX CTaHIap-
TIB y paMKaxX TOPriBeJIbHUX Ta IHBECTUIIMHUX MPOEKTIB”;
PO3BUBA€E MUTAHHS IHTENEKTYAIFHOI BIIACHOCTI B 0ararbox
MDKHApOIHUX OpraHizauisx, BKiIrodaodn OpraHizanito eKo-
HOMIYHOTO CHiBpOOITHHIITBA Ta po3BUTKY (Organization for
Economic Cooperation and Development — OECP), Bcec-
BITHIO OpraHizaiiro iHTenexkryaiapHoi BaacHocti (World In-
tellectual Property Organization — WIPO), CBiToBy TOpro-
BenbHy opranizauito (World Trade Organization — WTO),
¢dopyM THXOOKEaHCHKOTO CKOHOMIYHOTO CITiBPOOITHHIITBA
(Asia Pacific Economic Cooperation — APEC), BcecitHio
opranizanito oxoponu 3m0pos’st (World Health Organiza-
tion — WHO) Ta iHIIMX Mi>XKHaApOTHUX OpraHiB.

¥ Bepecni 2017 poky B Jlexmapariii 3aciianas MiHicTpiB
kpain-wieHiB G7 3 NHUTaHb NPOMHCIOBOCTI OyJIO BU3HAHO,
mo ““...JUIS PO3BUTKY IHHOBAIlill, MPOXYKTUBHOCTI, POCTY
Ta KOHKYPEHTOCIIPOMOKHOCTI MIPOMHCIOBOCTI B MUMPOBIi
€KOHOMIIl Ta IHIYCTpiaNbHI MPOMHUCIOBOCTI MpaBo3ac-
TocyBaHHA IB € Ham3BUYAHO BaXKITMBUM, 1100 3aXHUCTUTH
Oymb-sIKi MiOIPUEMCTBA Bi MiIpPOOOK Ta MipaTcTBa, HE3a-
KOHHOTO ITPUBJIACHEHHS KOMEPIIIHHOI TaEMHHMIII Ta TpaHC-
HalliOHaJIBHOI OPraHi30BaHOi 3JIOYMHHOCTI...”.

Y 2017 poui I'moGampHa akameMisi iHTEIEKTyaIbHOI
BracHocTi USPTO (Global Intellectual Property Acad-
emy — GIPA) po3poOuia Ta Hajana nmporpamMu po30ya0BH
CIPOMOXHOCTI, 5IKi CTOCYBAJIKCS IIOBHOTO CIEKTPY ITUTaHb
3axucty IB Ta mpaBo3acToCyBaHHs, BKIIOYAIOUHM 3a0e3-
neyeHHs npaB |B Ha HalliOHAJNBHUX KOPAOHAX, MipaTCTBO
B [HTepHeTi, ekCopT eKCcHpec-MoLITH, KOMEPLIiHHY TaeM-
HUIIO, MOJNITHKY OO0 aBTOPCHKHX MPaB, a TAKOX PO3IIISI
MIATEHTHHX 1 TOPTOBEJIBHUX MapoK. [IpoTaroM poxy mo nux
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Iporpam 3ajry4anocst HoHaj 4 THC. YpsJOBUX YHHOBHHKIB,
cynmiB i mpokypopiB 3 120 xpain.

VY 2017 poui aMepHKaHCHKI TOCOIBCTBA B YCHOMY CBiTI
npofoBKyBanu BOadatu 1B, sik HeBia €MHY 4acTHHY IXHIX
JBOCTOPOHHIX TIONITHYHUX AiaJIOTiB 3 ypsiAaMu KpaiH-roc-
noxapiB. Hampukian, auruiomarnuni ycraHosu CIIA vy
BCHOMY CBITI Bif3Hauanu BcecBiTHIN eHb iHTEIEKTyallb-
Hoi BiacHOCTI 26 kBiTHS 2017 poOKy, HMiIKPECITIOI0UN BaXK-
nuBicTh IB y cipusiHHI IHHOBAILIISIM Ta EKOHOMIYHOMY 3pOC-
TaHHIO.

Bropo 3 aBTOPCHKUX MpaB CIHIBIPAIIOBAJIO 3 IHITUMH
areHTCTBaMH (TakuMH K J[lepaBHHI JemapTaMeHT Ta
USPTO) st yuacrti y 3ycTpivax 3 iHO3eMHUMH YHHOBHHKA-
mu abo a1 Toro, mo0 BiBiMyBadl WX Mporpam 3ycTpida-
Jmcst 6e3M0CepeaHbO 3 YIIPaBIiHHAM aBTOPCHKUX MPaB, 00-
TOBOPIOBAJIN Ta OOMIHIOBAIUCS 1H(OPMAIII€IO PO CHCTEMY
aBTopchkux mpaB y CIIIA Ta cyTTeBi MuTaHHA, TTOB’sI3aHi 3
TOPTIBJICIO aBTOPCHKHM TIPABOM.

VY cniBmpani 3 USPTO, immumu 6r0opo MiHicTepcTBa
TOpriBii Ta iHmMMH ypsiaoBumu ycranosamu CIIA, TIpo-
rpama po3BUTKY KOMeplliiiHoro nmpaBa MiHicTepcTBa TOp-
riBm (Commercial Law Development Program — CLDP),
3MIHCHIOBaNIa TPOTrpaMu PO30YJ0BU IMOTEHINANY 3 IMPO-
KOTO KOJIa MUTaHb 1B, BKIIIOWaroun npuMycoBe BHKOHAHHS
MIPUKOPAOHHUX TpaB IB, HaBuaHHS cynniB, MpaBO3acToCy-
BaHHS B LUQPOBIiH cdepi, a TAKOK EKOHOMIUHE 3HAUYCHHS
mepenavi IB i TexHoMNOriH, cepen iHmmMX mutaHb. Y 2015
(inancoBoMy poui Il 3axonu Oyiu HpoBezeHi B AJDKupI,
Bipwmenii, baxpetini, bocwii Ta I'epuerosusi, I'pys3ii, Koco-
B0, Mauti, perioHabHOMY perioni Marpu6a, perioHaJbHO-
my [Takucrani, Hpi-Jlanmi, Tampkukuctani, Tynici, Ykpaini
ta CIIA.

ATeHTCTBa BUKOHABYOI BJIa M CITiBIPAIIOIOTH 3 TOCOJTb-
ctBamu CILIA 3a KOpIOHOM ISl IPOBEICHHS TPEHIHTIB Ta
Ppo30ya0BH MOTEHLIATy Yepe3 TakKi Nporpamu, sk Iporpama
Mixnaponnoi akamemii mpaBo3actocyBanHs (ILEA); Ha-
BuanbHi 3axoau, nposeneni USPTO i1 INTERPOL; Bropo
MIDKHApOIHOTO CIIBPOOITHUIITBA 3 HAPKOTUKIB Ta IIPABOIIO-
psnky JepkaBHOro nernapraMeHTy i GiHaHCyeThes KpaiHa-
MU Ta perioHaJIbHUMH MTPOrpaMaMHu.

Ipesunent CIHA i fioro AnMmiHicTparlisi BUCTYIAIOTh
MIPOTH KpaJliKKKM aMepuKaHchKol IB 1 mparHyTh 3axucTu-
TH CBOIO 1HHOBaIliiiHy ekoHoMiky. [Ipe3unent Tpamn Bu-
CIIOBUB JYMKY, III0 HEOOXiTHO PO3IISTHYTH HEZOOPOCOBiC-
Hi TOProBeNbHI NPEICTaBHUKH, SIKI CHPUSIOTH HE TIIBKU
TOproBoMy AediluTy, aje i mepemkonam Uit JOCTyITy Ha
pUHOK. “Mwu IifiCHO MOBWHHI JWBUTHCS Ha JOCTYII, MPH-
MYCOBY Tepenaqy TeXHOJOriH i kpaaikky IB, ska cama mo
co0i xomrye CIIIA i ii kommaHisMm moHaiimenmie 300 mip.
JI0J1apiB Ha PiK”.

Kpanixkka IB He TiNBKH 3aBIa€ MIKOAW aMePHUKAHCHKIM
KOMIIaHisIM, aJie ¥ 3arpokKye HauioHanbHii oe3neni. Crpu-
SHHS aMEPHKaHCHKOMY TIPOIIBiTaHHIO € 0cHOBOIO CTparerii
HarioHanpHOT Oe3mekn (NSS) Anminictpamii [Ipe3nnenta
CIIIA, sika cTBEepKYyE, 1m0 ““...AMepuKa Oliblie He Oyze
TEPITITH XPOHIYHI TOPTOBEJBHI 3JIOBXKHUBAaHHA 1 Oyne moMa-
raTics BUIBHHX, CIIPABEUIMBUX 1 B3aEMHHX EKOHOMIYHHX
BimHOCHH. II[00 mocsrTH ycmiXy B T€ONONITHYHIA KOHKY-
penuii 21 cromitTs, AMepuKa NMOBHHHA OyTH JIiIepoM y

JOCHIIKEHHSIX, TeXHOoIori1 Ta inHoBaiiax. CIIA 3axuctars
IHHOBaIiiiHy 0a3y HalllOHaJIbHOT OE3MEKH BiJ TUX, XTO Kpa-
ne Hamry IB i HecnpaBemIMBO eKCIDTyaTye iHHOBAIlii BiJb-
HUX CyCIUIBCTB...”.

NSS migkpecntoe, mo “...MOPOKY TakKi KOHKYPCHTH,
sk Kurait, kpagyts IB CIIIA Ha cymy B COTHI MiTBSpZIiB
nonapiB. Kpamixkka BmacHUX TEXHOJIOTIH 1 ieff Ha paHHIX
CTaJlisIX J03BOJISIE KOHKYPEHTaM HECTPaBELINBO 3alydaTH
iHHOBarii mpoBimHuX kpain. CIIIA cCKOpOTATh HE3aKOHHI il
11010 TIPUBJIACHEHHS TEXHOJIOTIH Ta TEXHIYHUX 3HAHb JEp-
YKaBHOTO Ta MPUBATHOIO CEKTOPIB KPaiHU BOPOXHMH iHO-
3eMHHMH KOHKYpEeHTaMu. 30epirarouu CHpUSTIUBHNA JUIs
IHBECTOpIB KiIiMart, s AAMiHICTparis Oyae MmparmroBaTH 3
Konrpecom mist 3minHenHs: KomiteTy 3 iHO3eMHHX iHBeC-
tuniid y CIHA (Committee on Foreign Investment in the
United States — CFIUS), mo6 3a6e3ne4nTy BUPIIICHHS M0-
TOYHHUX 1 MaOyTHIX pu3HKiB HalioHaIbHOT O6e3nexu. CIIA
Ha/aJyTh TPIOPUTET KOHTPPO3BIALI Ta ITPaBOOXOPOHHIH
JISUTBHOCTI, 11100 00OMEXHUTH Kpamikky 1B 3 ycix mkepern i
BHBYHTH HOBI IIPaBOBI Ta PETYISITOPHI MEXaHI3MH IS 3110~
OiraHHs Ta CyJOBOTO IIEPECITiTyBaHHs MOPYIICHb...” .

Anminictpauiss Tpamna mnparHe CHPUSTH BiUIbHUM,
CIpaBEVIMBAM 1 B3a€EMHHM EKOHOMIYHHM BiZHOCHHAM:
“...CIIA OynyTb oMaraTucsi ABOCTOPOHHIX TOPrOBEIbHUX
Ta IHBECTHLIHHUX YyroJ 3 KpaiHamu, sIKi 3000B’s3yIOThCS
3IiHCHIOBATH YE€CHY 1 B3a€MHY TOPTiBIIO, i MOIEPHI3yBaTH
icCHyI04i yroam, o0 3a0e3MednTH iX y3TOKECHHS 3 MU
NPUHOMIAMU. YTOAW TOBHMHHI JOTPUMYBATHCS BHCOKHX
cTanaapriB y cdepi IB...”.

USTR TticHo cmiBnpamtoe 3 bropo Koopmunaropa 1B
CHIA ra inmmmu ypsnoBumu ycranosamu CIIA 3 nutans
IB. USTR nponoBxye BecTH IEeperoBopH Mpo TOProBeibHi
yromau; omisian B pamkax mporpam topriBmi CHIA, Taxmx
SIK y3arajbHeHa cuctema npedepenuiii (GSP) 1 3akon mpo
3pocTaHHsl 1 MoxJimBocTi KpaiH Adpuku (AGOA); npo
TIePeTIIsA]l TOPTOBENBHOI IMOJIITUKH, MpoBeneHuit y CBiTo-
Bilf opraHi3aii TOPTiBii; a TAKOX Y BUCBITJICHHI HEIOIIKIB
npuMycy 1o npaB B Ha 30BHINIHIX pHHKaxX, a TaKOX y Bi-
JIOMiii eJIEKTPOHHIH TOpPriBii Ta (i3MYHUX PUHKAX TOPTIBII
KOHTpa(aKTHUMH Ta IMipaTCHKUMHU TOBAPaAMH.

USTR Takox TiCHO CHIBIIPALIIOE 3 BiJJIIIaMH BUKOHAB-
4oi BJagy Ta BiIOMCTBAMHU I MiATOTOBKU IIOPIYHOIO
CriertiasibHOTO 3BIiTY, SIKMi1 BU3HAYA€ TOPTOBEIBHUX ITapTHE-
piB CIIIA, mo amekBaTHO He 3aXHWINalOThH mpasa IB, a Ta-
KOX CKJIaJaroTh Iopiunuii crimcok Notorious Markets, 1o
BHCBITIIIOE BiZIOMi OH-JaliH 1 (Di3W4HI PHUHKHU 1032 MEXaMH
CIIA, sKi 3aifMarOTBCS Ta CIIPHUSIFOTH CYTTEBOMY HipaTCTBY
Ta migpooui. [{opiuHuil 3BiT Hagae OIIAA CTaHY 3aXUCTY
Ta 3a0e3neueHHs NoTpuManHs 1B ToproBenbHUMY mapTHE-
pamu CHIA y BchoMy cBiTi. Y 3BiTi Ha3UBAIOTHCA 3aKOp-
JIOHHI KpaiHH, a TAKO)K BUKPUBAIOTHCS 3aKOHH, TTOJIITHKA Ta
MIPaKTHKa, Ki HEe 3a0e3MeYyI0Th HaJIeKHOTO Ta e()EeKTUBHO-
ro 3axucty npas IB mns aBropiB, OpeHaiB, BUPOOHUKIB Ta
npoBaiiepiB mocayr. O pUHKIB, MO 3HAXOAATHCS 11032
LUKJIAMH, CBIJUUTH TPO BHUJATHI IPUKIAIM 1HO3EMHHUX
“...OH-JIalH 1 (PI3UYHUX PHUHKIB, 5Ki, SIK MOBIIOMJISETHCS,
0epyTh y4acTh, IOTIOMAraroTh, 3aKpUBAIOTH 04i ab0 OTpH-
MYIOTH BUTOAY BiJl MipaTcTBa Ta MiAPOOOK....”, KUTBKICTh
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IHO3EMHHUX CaAMTIB eNeKTPOHHOT TOPTiBIi Ta (Pi3UYHUX PUH-
KiB, JIe € MiparchKi ado miapoOieHi ToBapy.

MixHaponHa komicist 3 Toprieini CIA e He3ane:xHUM
KBa3i-CyZIOBHM (pelepalbHUM areHTCTBOM 3 IIMPOKUMH
CJIiTYMMU IOBHOBYKEHHSIMH 3 TUTaHb TOpriBii. Po3min 337
3akony npo Tapudu 1930 poky nependavyae HaJaHHS AOIO-
MOTH TPOTH HECIPaBEJIMBHX /il Ta HECIIPaBEUINBUX Me-
TO/IB KOHKYPEHLIIIT ITpX IMITOPTi TOBapiB, BKJIIOYAIOYH CTaT-
Ti, siki mopymryroTh nareHT CIIIA abo ToproBenbHy MapKy
CIIIA. [To3uBay, sikuii mojae ckapry 3riguao 3 Pozminom 337,
Moxe BuUMararu 3abopony B i3y 1o CIIA nopyurHukis.

CgirtoBa opranizauist Toprisimi (nani — COT) posmisga-
€TBCSI AMEPUKAHCBKOIO CTOPOHOIO K (opyM uisi 3abe3rme-
yeHHs gorpumManHs npaB CILA 3a pisaumu yronamu COT
3 METOI0 OTPHMAaHHS KpaiHOIO BCiX IepeBar Bijl WICHCTBA B
COT. i yromu COT rtakox 3a0e3nedytoTh GyHIaMEHT JUIs
BUCOKHX CTaHJIApTiB ABOCTOPOHHIX Ta PEriOHAIILHUX YroJ
CIHIA, sixi poOnsITh HO3UTHBHUIA BHECOK Y CTBOPEHHS BiJIb-
HO{, CIIpaBe/UIMBOI Ta BIIKPUTOI II00aIbHOI TOPrOBENBHOT
CHUCTEMHU Ha OCHOBI BepxoBeHCTBa mpagra. Il[o cTocyeTbes
npaB 1B, COT nanmae moxnusicte CHIA cmiBmparoBatu
3 TOProBHMH IapTHEpPaMu 3 KIIOYOBUX NHTaHb 1B, 30kpe-
Ma, IIUIIXOM IIEPEroBOpPIB MPO MPHUEIHAHHS VIS TOTEHIIH-
HUX wieHiB Paau 3 ToproBensHux acnekrtie npas IB (Pana
TPIIIC), i 3amy4eHHst cnpas, NOB’si3aHUX 3 npaBamu B,
no Oprany BperymoBanHs cynepedok COT. V 2017 poui
CHIA po3poOuiu cBii mopsaoK AeHHWH crtocoBHO IB Ta
inHoBauiit y Pani TPITIC yepe3 HU3KY iHILaTHB, CIIPSIMO-
BaHMX Ha Kpallle pO3yMiHHs BaXKJINBOI poi, siky 1B Binirpae
y TIPOCYBaHHI HKIIIO3UBHUX 1HHOBAIIH U1 MIKpO-, MaJnuxX
Ta cepeaHix ninxnpuemcts ( MMCII).

[TpaBooxoponHi opranu CIIIA BXUBaIOTH PillyduX 3aX0-
JIB MPOTH KPUMIHAIBHUX HiJIPUEMCTB, sIKi OEpyTh y4acTb
y kpaaikui IB. Jlo Takux opraniB Hanexarb JlenapraMeHT
roctulii, JlenapraMeHT BHY TpilIHBOI Oe31eky, JlenapraMeHT
OXOPOHH 3/I0POB’Sl Ta YIPaBIiHHS COLIAIbBHUMU CITyKOaMH,
a TakoXX 1HIII BUKOHABYI OPTaHW MPAaBOOXOPOHHUX OpPraHiB,
100 3aXUCTUTH aMEePUKaHChKI iHHOBail Ta IB.

MiHicTepcTBO IOCTHLIT NMPOBOAUTH PO3CIiLyBaHHS Ta
repecitilye IMUPOKUH CHEKTp 3JI04YMHIB, monao 1B, Bkimto-
Yalouu Ti, 110 MOB’sI3aHi 3 MIPaTCTBOM aBTOPCHKHX IIpaB,
TiAPOOKOI0 TOProOBEIHHUX MapoK Ta KPaJi’>KKOI KOMEpLii-
Hoi TaemHuLi. IlepBUHHY CiiI4y Ta MPOKYPOPCHKY BiIo-
BiZaJbHICTh y ckiani Jlemapramenty nokinaneHo Ha OBP,
odicu mpokypopis CILIA, Biguin KoM IOTEpHOI 37I04MH-
HocTi Ta iHTenekryanbHoi BinacHocti (CCIPS) y Bigaimi
KPUMIHAJIBHOT CIIPaBH, BiZJIJI KOHTPPO3BIIKK Ta EKCHOPT-
Horo koHTpoio (CES) y Bimaini HauioHanbHOi Oe3nekH, a
TaKOK CTOCOBHO 3JIOYMHIB, 1110 BUHUKAIOTh 3Ti/IHO 13 3aKo-
HOM IIPO HPOAOBOJIECTBO, JIIKAPCHKI 3aCO0M Ta KOCMETHKY,
BIJUILJT 3aXKCTY MPaB CIOXXHMBAdiB IIMBUILHOTO Bijainy. Mi-
HICTEPCTBO FOCTHUINT Takoxk Mae Mepexy 3 270 creniaabHO
MiATOTOBJICHUX (hellepalbHIX TPOKYPOPIB, SIKi CKIIAAAI0Th
Iporpamy KOMIT'IOTEPHOTO XaKepy Ta IHTEJIEeKTyalbHOi
BiacHocTi JlenaprameHry.

Harnionaneuuii ientp koopaunanii nmpas IB (Llentp 3a-
xucty npas IB) npu [lenapramMeHTi BHYTPIlIHBOI Oe3MeKu
00’elHy€e YypsaIOBi yCTaHOBH aisi oOMiHY iHdopmarlieto,
BUKOPUCTaHHS PECYpCiB, HABYaHHS CIIJIYUX, ITPOKYPOPIB

Ta rpoMajchKocTi o0 IB; mpoBoanTh arpecuBHy MiXHa-
POAHY TIpOrpamy, CIIpsSMOBaHy Ha CIPUSHHS CIIUIBHUM 3y-
CHJUISIM 3 TOPrOBEJILHUMH MapTHEPaMH Ta BIOCKOHAJICHHS
OCHOBHHX 3aKOHIB Ta PEXHMIB IIPaBO3aCTOCYBaHHSI B HIIINX
kpainax. Kpim toro, Llentp 3axucty npas IB nponosxkye 3a-
JIy4aTH TIPOMHCIIOBICTB JIO BIIKPUTOTO Ta IOCTIHHOTO Aia-
JIOTY, SIKM/ BUKOPUCTOBYE 3yCHIIJISI IIPABOOXOPOHHUX Opra-
HIB Ta CHIBPOOITHUIITBO MPUBATHOI Tany3i 1 e(eKTUBHOT
6opotrOu 31 3mounHamu y coepi IB. Llentp 3axucry npas
IB po3po0OuB YHCICHHI iHIIIATUBY Ta JOKIAIAIOTh 3yCHIIb
y 60poTh0i 3 mimpodkamu. 11i 3ycriuis 30cepepkeHi Ha ImiI-
poOKax, IO CTaHOBIATH PH3MK JJISL 370pOB’Sl Ta Oe3neku
JUIsL CIIO’KMBadiB, MiHicTepcTBa 0OOPOHU Ta YPSJOBUX Me-
pex CIIIA, a Takox 3aXUCTy EKOHOMIKU KpaiHH.

VYpsin CLLA Oepe y4acTb y HU3LI HaBYIBHHUX MPOTPaM
st penepanbHuX, AEp’KaBHUX 1 MICHEBUX IPOKYpOPIB i
areHTIB, SKi PO3CIIAYIOTh 310unHHM, 1oB’si3aHi 3 IB. Lli Ha-
BYAJIbHI KYPCH OXOIUTIOIOTH IIUIHH PSiJl TUTaHb, OB’ I3aHNUX
13 TIpPaBO3acTOCYBaHHSM, 1 CIIPSIMOBaHI Ha IIOCUIICHHS KOOP-
JUHALIT i MIX TPOKYPOPaMHU Ta CIIIYUMH, a TAKOK MikK
(benepaibHUMU, I€PKABHUMH Ta MICIIEBUMH IIPABOOXOPOH-
HUMU OpraHaMH.

MiHICTepCTBO FOCTHUINT HAJa€ TPAHTH I IiATPUMKH
JICPI)KaBHUX Ta MICHEBUX CHJI IIPaBOOXOPOHHHMX OPTaHiB,
MICIICBOI MIATOTOBKK Ta TEXHIYHOI jomoMoru y cdepi IB.
IIporpama intenekryanpHoi BiacHocti (IPEP) po3pobire-
Ha Ul 3a0e3MeYeHHs HallloHaJbHOI MIATPUMKH Ta II0-
JIIIIEHHS CIIPOMOXKHOCTI J€PXKaBHUX 1 MICLHEBHX CHCTEM
KPUMIHAJIBHOTO NPABOCYIAS O BUPIIIEHHS NMUTaHb KpH-
MIHaJILHOTO ITPaBOIOPSIIKY, BKIIIOYAIOUU IepeCiliyBaHHs,
3ano0iraHHs, HaBYaHHS Ta TEXHIYHY JOMOMOry. 3TiJHO 3
LI€I0 MTPOTrpaMol0, OfIEpXKyBadi I'PaHTIiB BCTAHOBIIOIOTH Ta
MiATPUMYIOTH €()EKTHBHY CITIBIPALIO Ta KOOPIUHALIIO MiX
JIep’)KaBHUMH Ta MICIIEBUMH ITPABOOXOPOHHHMH OpraHaMH,
BKJIIOYAIOUM IIPOKYpOPiB, OararoHaIlioHajabHi LIOBI TPY-
Y Ta BiANOBiIHI (eaepanbHi BijoMcTBa, BKiItodaoun OBP
Ta oicu anBokaris CIIA.

MiHICTepCTBO FOCTHUIIT HAZIA€ MPIOPUTET PO3CIiAyBaH-
HIO Ta CyZI0BOMY II€peciliJyBaHHIo crpas 3 IB, siki Bitoua-
I0Th 310pOB’sl Ta O€3MeKy, KpaaiKKy KOMEpIIHHOT TaeMHUIII
a00 eKOHOMIYHE IIIHMIYHCTBO, BEJIMKOMAcIITabHy KoMep-
LiiiHy miapoOKy Ta OHJaWH-TipaTcTBO. TakoXk 3011bLIEHO
aKIEHT Ha 3JI0YMHAX, MMOB’s13aHuX 3 1B, siki BUMHAIOTHCS 3
BUKOPUCTaHHSIM [HTepHETY a00 311 CHIOIOTECS OpraHi3oBa-
HUMH 3JIOY4MHHUMH MEPEXKaMH.

MiHicTepcTBO IOCTHULIT, y KOOPIUHALIT 3 iHIIUMHU (erie-
paJIbHUMHU CIITYMMH OpraHamH, cHiBnpaitoe 3 Mi>kHapo-
HUM [EHTPOM PO3BIJIKM Ta ollepalliil 3 OpraHizoBaHOIO 3J10-
YMHHICTIO 3 METOIO Ha/IaHHs JaHuX LleHTpy /st BupitieHHs
MIPOTaJIMH PO3BIAKH, siKi cTocytoTbes IB. Llentp Hanae ore-
paTUBHY, pO3BiyBaNbHY Ta (piHAHCOBY HiITPUMKY PO3CIIi-
JyBaHHSM, Jieé MDKHapOJHI OpraHi3oBaHi 3JI0YMHHI TpyIH
3aJydeHi J0 mpaBoropyuieHs y chepi IB.

[Tporpama perioHaJbHOrO KOOPJHMHATOPa MPaBO3acTo-
cyBanns (IPLEC), mo ¢inancyerbes [lepxaBHuUM jaenap-
TaMEHTOM Ta 3IMCHIOEThCS MiHICTEpPCTBOM FOCTHIIIT, TTijI-
BHUIIly€e e()EeKTUBHICTH POOOTH aMEPHUKAHCHKOTO IIEPCOHAIY,
SIKMH TIPAIIOE 32 KOPIOHOM, IIUISIXOM IiJITOTOBKH MiCIIEBUX
MIPOKYpOPIB, cyaiB i mominii. Take HaBYAHHS MPU3BEIIO JI0

82 1(21)/2019 « WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

3acobwu iHauBigyanbHOro 3axucTy

KIUJIbKOX 3aKOpP/IOHHHUX CYIOBHX HeEpecilijyBaHb IOAO ITij-
POOOK TOProBeJIbHUX MapoOK Ta MipaTcTBa.

Kpim Toro, BapTO BiI3HAUNTH, IO MiABUIICHHS CIIiBI-
pami NMpaBOOXOPOHHHMX OPraHiB 3a KOPAOHOM € OJHHM 3
KJIFOYOBHX eneMeHTiB 3axucty IB CLIA.

Anminictpanis [Ipesunenra CIIA TicHO cmiBmpairioe
3 MIMPOKHM KOJIOM 3alliKaBJICHUX CTOPIH HMPOMHCIOBOCTI,
0 OXOIUTIOE MaJli, CEpPEHI Ta BEJIHKI MiANPUEMCTBA, IS
BUPILIEHHSI IOBHOTO CIEKTPYy MUTaHb NoNiTHKH IB, mpaso-
3acTocyBaHHS Ta 3axucTy. CmigpHa po0oTa € KIIOYOBUM
€JIEMEHTOM 3 TIOIIYKY HOBHX PILIEHB 1 TBOPYMX LUISXIB BH-
pimenHs nutans [B.

IIporpama IB “Attache” MiHnicTepcTBa TOpriBii, cho-
KycoBaHa Ha ekoHoMiuHi iHTepecu CIIIA 3a kOopaoHOM 3
METOI0 CIIPUSHHS YpsAOBiH momituii kpainu y cdepi 1B,
3a0e3MeueHHs BUCOKHUX CTaHAAPTIB y MIXXHAPOAHUX yTOHAX
Ta 3aKOHAX NPUHMAr040] KpaiHH, 8 TAKOXK 3a0X0UCHHS e(eK-
THUBHOTO 3aXUcTy IB ToproBuMu napraepamu.

I'mo6anbua Axagemis 1B (GIPA) Hanae ocBiTHI Ta Ha-
BYaNBHI Tporpamu 3 IB 3 MeToro migBUIIEHHS 0013HAHOCTI
Ta TexHiyHoro moreHIiany IB. ¥ 2017 ¢inancoBomy porri
BHYTpilIHbONOMITHYHA JisibHICTH GIPA 30cepemkyBanacs
Ha BaXJIHMBOCTI 3axucTy IB Ta mpuMycoBoMy moTpuMaHHI
quts kommaniid CHIA, 1o 3nificHIOIOTE 0i3HEC 32 KOPJOHOM.

Hepxaeauii aenapramedt i USPTO Takox mnposenu
HaBYAJIbHI MPOTPaMHU IS MiArOTOBKH OQillepiB 3aKOPIA0H-
HUX CIyX0, M0 3aliMaroThCS 3apyODKHWMHU 3aBIaHHSIMH,
mo0: ocHoB IB, mo3unii ypsmy CIIIA 3 moTounux neoaris,
TaKUX SIK JIOCTYN O JIKapCbKHUX 3aCO0IB Ta MPIOPHUTETIB
mpomucioBocTi CIIIA. Sk Hacmimok, mi mocagoBIi Kparie
MiIXOAATH Ui 3aXxucTy mpaB iHo3emiiB y CIIIA; namaBa-
TH KOPHCHY 3BITHICTh Ha MICUSX Ul MDKBIZOMYHMX OOTO-
BopeHb cTocoBHO CnemianpHOro piwHOTo 3BiTY KOHTpecy,
TOPEe3BICHUX PUHKIB Ta iHIIMX 3BiTiB, MOB’s3aHuX 3 IB Ta
TONITHYHUX AUCKYCii; (POPMYITIOBAHHS MOTITUYHOT TO3MIIIT
ypsiny CIIIA B ABOCTOPOHHIX OOrOBOpEeHHSX 1y (hopmari
MDKHapOAHUX (POpyMiB.

Anminictpanist [Ipesunenta CIIA Takox NpogoOBKye
BUBYATH MOXKJIMBOCTI CITIBIIPAIl 3 3alliKaBIEHUMH CTOPOHA-
MH Y BXJIMBUX chepax momThke IB, sika BKITfogae icHyroqi
JOOpOBIIBHI iHIIIATHBY, IO 3a0€3NeUyIOThCs IHIyCTpiallb-
HOIO BJIACHICTIO, Ta HOBI chepH Jyist OLIBII TICHOT CIIBITpALli.

IcHye HM3Ka TEPCIEKTHBHUX HANPSIMIB TOJITHKH, SKi
MOXYTh OYTH PO3IISHYTI Ta OOTOBOpEHI y MOAAIBIIOMY, a
came:

IMoniTnka 1010 AaBTOPCHKHUX IPaB: aBTOPCHKI Mpa-
Ba € HE TUIBKU €KOHOMIYHO Ba)KJIIMBUMH, alie i KIOYOBOIO
YaCTHHOIO KYJIBTYpH Ta CyCHUIbCTBa B IitoMy. HeoOxigHa
n00pe (pyHKIIOHYIOYa CHCTeMa aBTOPChKHX mpas. Cucre-
Ma aBropchkux mpaB CIIIA rpyraTyeThcs Ha KomctuTymii
1 moOyoBana Ha 0araTroBIKOBIH CyHOBIM IpakKTHIli, 3aKO0-
HOZIABUMX IOJIOKEHHSX 1 HOpMaTHMBHUX akTax. OCKiIbKH
HOBI TEXHOJOTii TPOIOBXKYIOTh PO3BUBATHCS, 3PYIICHHSI
B JIOCTABIli KOHTEHTY, BKIFOUAIOUN MY3HKYy Ta (QiTEMH, Bif
(i3MYHUX POJIAXIB 10 HM(PPOBUX 3aBaHTAXKEHb MOTOKOBOT
nepeadvi, HOTPeOyOTh MOAAIBIION0 BUBYEHHS Ta 0OTOBO-
peHHs, MO0 rapaHTyBaTH, IO CHCTEMa aBTOPCHKUX IIPaB
CIIA nocTiiiHO OHOBIIOETHCH.

Bropo 3 muTaHb aBTOPCHKOTO IpaBa Oepe y4acTpb y ITy-
OIYHUX PO3CIIAYBAHHAX 1 CIIBIPAIIOE 13 3aI[iKaBICHUMH
CTOpPOHAMH B XOJIi Pi3HUX AOCIIKEHB Ta ITiITOTOBKH 3BIiTiB
JUIsl KOHCYNbTyBaHHs1 KoHrpecy.

Anminicrpauis IIpesunenra CHIA mponoBxye KOHTp-
omoBaru 3ycwuia pedopm y Korrpeci, a Takox crmiBmpa-
IIOBATH i3 3alliKaBICHUMHU CTOPOHAMH Ta KpaiHaMH-4JIeHa-
MU B IIPOIECi pO3pOOKH KOHIIENTYaJbHUX PillIeHb 3 TAKUX
MIUTaHb:

Ki6ep-kpanmixkka: kxibep3axumiena kpanixka IB, oco-
0J1MBO KOMEpLIHHOT TaEMHHUII, 3aBIa€ 3HAUHUX BTPAT €KO-
nomiri CHIA. 3amikaBieHi CTOPOHH Ta YCTaHOBH y (ere-
paNBHOMY YpSIZli PO3POOISIOTH CTPATETIi MO0 OOMEXESHHS
3[1aTHOCTI KPUMIHAIBHUX CyO’€KTiB Ta iHO3EMHHUX CYIIpO-
TUBHHKIB CKOPUCTATHUCS NPUBJIaCHEHOIO |B mpomucioBocTi
CIIA.

EnexTponna komepuisi: mutanHs [B, mo’s3aHi 3
OHJIAWH-TIPOJJAYKEM TOBapiB 1 MOCIYT, J00pe 3a/I0KyMEHTO-
BaHi, i 6araTo 3aiikaBIeHUX CTOPIH, Y TOMY YHCIIi OHJIalH-
1aThOpPMH TPOJAXKy, KOMIaHii 3 00pOOKH IUIaTexXiB 1 pe-
KJIaMH1 Mepei, copMyBasi TapTHEPCHKI BITHOCHHU MiX
JICP’)KaBHUM 1 IPUBAaTHUM CEKTOpaMH JJIsl BUpillieHHs Oara-
THOX ITUTaHb, OTHOYACHO 3a0X0UYIOUH iHHOBaMI{ B inpoBe
cepenoBumie. TuM He MeHII, JEsKi MUTAHHS 3aJIMIIAIOTHCS
HEBHUPIMIEHUMH 1 IBUJIKUI Nporpec y TOPriBii 3a AOIO-
Moroio IHTepHeTy, BKIIIOUarodd aOCONOTHO HOBi OizHec-
MOJIeli, TIPUHIC HOBI MPoOIeMH, IKi HEOOXiTHO BUPILIUTH.
Anminicrpauis Tlpesunenra CIIA nparse Bix 3auikaBiie-
HUX CTOpIH JIOTIOMOTH y PO3pOOIll HOBHX MapTHEPCHKUX
BiTHOCHH Ta TBOPYHX DIIICHb IS BHPIMICHHS TpoOIeMm,
no’si3aHuX 3 IB, y mpocTopi enekrpoHHOi Komepuii, a Ta-
KO PO3IIUPEHHS 1IUX 3yCHIIb B MOy THBOMY.

Excnpec-nepeBe3ennsi: moHan |l MigpioHIB KOH-
TeitHepiB npuOyBaroTh 10 Mopchkux noptis CIIA, me 13
MUIBHOHIB MPHOYBaIOTh BaHTAXIBKAMH Ta 3AJTI3HUISIMH, a
JIOIaTKOBI UBEPTh MUNbSIP/a BAHTAXKHHUX, ITOLITOBUX Ta €KC-
IIpec-MakeTiB HaaXomATh MoBiTpsAM. Ilpu mpomy, moiaoBu-
HY BCiX KOH(ICKOBaHHMX TOBapiB 3 MOPYIIEHHAMH y cdepi
IB npumnanae came Ha Taki nepeBesdeHHs. A Bigrak CIIA
MaloTh PO3pPOOHUTH BIOCKOHAJIECHI METOAW BHPIIICHHS i€l
npobnemu. Taki 3aX0qu MOXKYTh BKJIIOYATH BUMAraHHs Bij
1HO3EMHHUX BaHTaXKOBIIIIPAaBHUKIB HAJlaBaTH BIOCKOHAJICHI
€JIEKTPOHHI JaHi Ta MOBIJOMIICHHS PO BiANPaBICHHS, 00
Kpallle OpieHTYBaTHCS Ha MiJ03pili MaKeTH; BUBUCHHS I1a-
KETIB, II[0 HAJXOAATh 3 PETIOHIB, JI¢ iCHY€E BHCOKA WMOBIp-
HICTh HAJCHUJIAHHS HE3aKOHHHUX a00 MiAPOOJICHUX TOBAPIB.

Internet Corporation for Assigned Names and Num-
bers — ICANN (IurepHeT-KOpHopallisi 3 IPUCBOEHHS IMEH
Ta HOMepiB): AaMiHictpanis [Ipe3unenra npogoBKyBaTumMe
CITIBIIPAITIOBATH 3 3aIliKaBICHUMH CTOPOHAMH IIPHBATHOTO
cekropy Ta ICANN m151 3a6e31edeHHs Toro, Moo HOBa IPo-
rpama 3arajibHOro JoMeHy BepxHboro piBas (gTLD) mana
HaJeXKHI 3aX0JH IJIs 3a0e3MeveHHs ToTpuMaHHs mpas IB;
CHIBIIPAIIOBATH 3 3aI[iKaBICHUMH CTOPOHAMH Ta MIXXHAPO-
HUMH TIapTHEpaMu JUIst 3a0e3MeUeHHs Toro, o 0a3a JaHuX
BcecBiTHROT opraHizaiiii OXOpPOHU 3M0POB’Sl  3ajMIaIacs
e(eKTHBHUM pecypcoM; 3a0e3IIeUNTH 3aXUCT MPaB BIaCHHU-
KiB OpeH/IiB, TBOPIIB 1 HOBaTOPIB.
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3adopoHeni moTokoBi mpuctpoi: niparcreo ISD — ue
KOMOiHaIliT MENiHHNX KOpOOOK, MPHCTAaBOK abo0 IHIIHUX
TIPUCTPOIB 3 MIPaTCHKUMHU NPOTpaMaMH (JOfaTKaMu), SKi
JIO3BOJISIFOTh  KOPHCTYBayaM II€peaBaTd, 3aBaHTa)KyBaTH
a00 IHITNM YHHOM 3iHCHIOBATH JOCTYII A0 HECAHKIIIOHO-
BaHoro BMicTy 3 IurepHery. ICJ] MoXxyTh OyTH “NOBHICTIO
3aBaHTa)KEHi” Ha MICIIi MPOIaXy 3a JOIIOMOTOI0 Melia Ipo-
rpaBada 3 BIAKPUTHUM BHXIJHUM KOIOM, IOJAaTKiB, Hala-
HITOBAHMX Ha JIOCTYI JI0 HEJIIEH30BaHOTO KOHTEHTY uepe3
caiiTH, o BUKOPUCTOBYIOTH Kibep-Opay3ep i HOTOKOBI IpH-
CTpOi. AJNIBTEPHATHBHO, ITPUCTPOi MOXKYTh OyTH 00’€IHaHI
3 IOJAaTKaMM MICIsl TIOKYIIKH AJISl JOCSITHEHHS Ti€l &K METH.
Taxki nmopatku nponarotecst abo HamalThes Yepe3 [HTepHe-
TPUHKH JUI AOCTYILy O KOHTEHTY, 110 NOPYIIy€ IpaBa BU-
KOPHCTaHHS OTOKOBHMX MPUCTPOIB. YYaCHUKH aBTOPCHKOTO
npaBa 3 yCiX CerMeHTIB [HTepHEeT-eKOCHCTeMH BKa3ajH, 10
1Ii IPUCTPOI CTAHOBIATH 3pocTarody npobiemy sk y CILIA,
TakK i B yCbOMY CBITI.

IaTenTHa moaiTuka: nobpe (QyHKIIOHYIOYa MaTECHT-
Ha CHCTEMa € BaYKJIUBOIO /ISl GKOHOMIKH 1 Ma€ BHpIIIaJIbHE
3HAUEHHS JIJIst 3a0€3MeUeHHs] CTUMYIIIB JJIsl LIHHUX 1HHOBA-
niti. Anminicrparist [Ipesunenta CIIA mparmroe Hax mpo-
CYBaHHSIM IHHOBalill Ta 3a0e3NeYeHHsIM TOro, 100 MaTu
edexTuBHI Ta HamiitHi mateHTH. HeoOXigHO TpmMmaTH ma-
teHTHi 3akoHN CILIIA B akTyasisHOMY CTaHi 1 IepeKOHATHCS,
110 aMEPUKAHChKI HOBAaTOPH 3/aTHI e(heKTHBHO 3a0e3medy-
BaTU Ta BUKOPHCTOBYBAaTH CBOI BUHAXOIM 32 KOPIOHOM.

BceranoBiiennsi craHaapTiB: 6araTo eKOHOMIYHUX KOH-
KypeHTIB AMEpUKH 3aiiMalOThCsI B OpraHi3amisix, 10 BU3HA-
4aroTh cTanaaptH (Standards setting organizations — SSOs),
4acTO Ha IIKOAY aMepUKaHChKHM HoBaTopam. OCKiIbKH
Anminicrpanis I[Ipesunenra CIIA ta ameprukaHchka Mpo-
MUCIIOBICTh CHIBIPAIOOTh 3 SSO, BOXKIUBO 3a0€3MCUUTH
cupasemnuBe BukopuctaHHs SSO, mo0 CHpHATH BIIPOBa-
JUKEHHIO HOBHX TEXHOJIOTH, a He IEPENIKO/PKATH 3aTHOCTI
aMEpPHUKaHCbKHX HOBATOPIB 3aiiMaTHCsl BHHAXiAHUIBKOIO
nismeHicTIO. SSO CIpUSIOTH BIPOBA/KEHHIO HOBUX TEXHO-
JIOT'iH, SIKI TOBUHHI OyTH JOCTYHHUMH JUIS IPOMUCIIOBOCTI
3a CIIpaBeAIMBUX, PO3yMHHX 1 HEIUCKPUMIHAIHHUX YMOB.

Toprosi mapkn / T'eorpadiuni BkasiBkmu: y CIIIA
(depmepr, peMICHUKH Ta IMiIIPUEMCTBA MOXYTh BUKOpPHC-
TOBYBaTM CHUCTEMY TOPTOBEJIIFHMX MapoK, Cepel IHIINX
3aco0iB, /Uil €()EKTUBHOTO Ta MEpeadavyBaHOIO 3aXHUCTY
CBOiX TeorpadiuHux 3a3HadeHb. HaBmakw, neski KpaiHm
3axXUINATh [B 32 MexxaMu cuCTeMH peecTpallii TOproBelib-
HUX MapoK, B CUCTEMaXx Sui generis, O MOXE MPU3BECTH
JI0 KOH(IIIKTY 3 BCTAaHOBJIEHHMH IIPaBaMH Ha TOPTOBEIbHI
MapKy 1 BBOIUTH B oMaHy crioxuBadiB. L{i kpaiHu excrop-
TYIOTb CBOI CHCTEMHM HEHAJEXHHX TOPTOBEIBHHX MAapoK,
NPUB’A3YIOYH iX JI0 JOCTYIy JIO PUHKIB Y JAOTOBOpax IIpo
BUTBHY TOPTIBITIO 3 KpaiHaMH IO BCEOMY CBITY, B Pe3yJIbTaTi
YOro «CHHCKW» reorpadiyHuX 03HaK NPUHMAIOTHCS B 1HO-
3eMHHUX IOPUCAMKILIAX 0€3 MPOBENCHHS HE3AJICKHOTO I'po-
MaJICBKOTO PO3DIISIAY Ta MOTEHNIHHO 0e3 ypaXyBaHHS iCHY-
IOUUX MIPaB Ha TOPTrOBENbHY MapKy abo 3arajbHi TEpMiHH.
s “nmepecraHoBka cruckiB” Ha IB Moxe HecmpaBemmBo
0JI0KyBaTH aMepUKaHCHKUX (hepMepiB 1 mignpueMcTBa Bix
Tpojaxy cBoix ToBapiB y Tpeti kpainu. Odic Koopauna-
topa IB B Anminicrpauii [Ipesunenta CILA 30008’ 13aHuit

CHIBIIPALIIOBaTH 3 MDKBIZIOMYHMMH Ta 3alliKaBICHHUMH CTO-
ponamu CIA mis mpocyBaHHS CHCTEMH 3aXHCTY IIPaB Ha
OCHOBI TOPrOBEJILHUX MapoK.

IMoniTnka TOProBeJbHUX TAEMHMIb € )KUTTEBO BaXK-
JMUBOIO Uil 30epekeHHs WI00aIbHOI KOHKYPEHTOCIIPO-
MoxxHocti CIIA, 3axucTy Ta 3aCTOCYBaHHS KOMEPIIHHOT
TaeMHUII. barato 3HaKOBHX aMEpPHKAHCHKUX BHHAXOIIB Ta
IHIIMX HOBOBBE/ICHB 30€piraroThes K KOMEpIliiiHa TaEMHU-
1151, & YHIKaJIbHI TIepeBaru 3aXUcTy KOMEpLiHHOT TaeMHHUIII
Jal0Th UM BUHAXOJaM HaJexHe micie B moprdemix 1B
aMepHUKaHCHbKMX IHHOBaLifHMX KommaHiid. HempaBomiphe
TIPUBJIACHEHHS KOMEPIIIIHOT TaEMHUIII MOXKe MaTu Oararo
¢opM — Bi BUX0y 3 HAOOPY MPOEKTIB JI0 37I0MY Ha cepBepi
xoMmaHii. KiTrouoBoro € po0oTa 1m1o/10 moIrryKy e(heKTHBHUX
3axO0JliB 3aXMCTy aMEPHUKAHCHKUX HOBATOPIB BiJl iIHO3EMHHX
arcHTIB, K1 3aMAIOThCS TOPTIBJICIO TAEMHUIICIO.

Kpim Toro, BasXJIMBHM €KOHOMIYHHUM 1 CTPATETIIHAM 3a-
BIaHHSIM € CTBOPEHHS CEPE/IOBUILA, B SIKOMY aMEPHKaHCHKI
HOBAaTOPH MOXKYTh iHBECTYBaTH Ta OyayBaTH BUPOOHUYI 1O~
TyxkHOCTi B CIIIA. I1[06 320X0THTH aMepUKaHCHKE BUPOO-
HUIITBO, HEOOX1IHO TpAIFOBATH HAJ TUM, 100 BUHAXIIHU-
K{ IOTPUMYBJINCST KOMEPLIHHOT TAEMHHIII.

Anminicrpauis Ilpesunenra CILIA npomoBkyBarume
CITIBIIPAITIOBATH 3 3aIliKaBICHHUMH CTOPOHAMH 3 IIUX Ta iH-
IIMX BaYKJIMBUX NUTaHb [B, 06 rapaHTyBaT 3aXUCT TBOP-
YOCTI Ta IHHOBAIIIH.

3aoxodeHHs epeKTHBHOTO 3axucTy IB Ta iHHOBaIiil y
CHIA e knro4oBUM (HaKTOPOM IS TOAAJBINO0T €eKOHOMIUHOT
KOHKYPEHTOCIIPOMOXKHOCTI KpaiHM HPOTATOM HACTYIHHX
JECSATHIIIT.

[ITo6 po3BWBaTH E€KOHOMIKY, CTHMYJIOBATH 1HHOBAIIII,
3axumary IB Ta BuBecTH KpaiHy Ha mepiie Mmicue, 3Hauo-
OJATBCSI HE TINBKM €(QEeKTUBHI 3KOOPAWHOBAHI 3yCHIUIS B
VYpsni CIIA, ane # crminbHi 1ii 3 KoHrpecom, mpuBaTHUM
CEeKTOpPOM Ta TPOMAJCHKICTIO. BcCi riNku Biaau TOBUHHI
MIPAIfOBaTH CHIIBHO, 00 rapaHTyBaTH, IO 3arajbHa CTpa-
terist IB kpaiHu BpaxoBye SIK BHYTPIIIHIO, TaK 1 Mi>KHAPO.I-
Hy HOJITHKY Ta 11 BruuB. Pobota, sky 3aiiicHiorors CIHIA
JUT MOJIEpHI3allii Ta OHOBJICHHS 3aKoHiB Ipo IB Ha Hamio-
HaJILHOMY DiBHI, @ TAaKOX II0/JI0 iX BUKOHAHHS, BIIMBAE Ha
MDKHapOAHI JUCKycii Ta meperoBopu. [Ipu mpomy mii, gxi
3[IMCHIOIOTH TOPrOBi HMapTHEPH Ta KOHKYPEHTH 3a KOpPHO-
HOM, MaloTh Oe3rocepeiHiil BIUIMB Ha BapTICTh aMEepPHKaH-
cbKoi 1B, cTBOpeHHS poOOYNX MiCITh i1 3pOCTaHHS €KOHOMI-
xu B CIIIA.

Vmpaeniaas koopamHatopa IB CIIIA mpamroe Hapg
CTIPUSHHSIM iHHOBAIII Ta TBOPUOCTI IIISIXOM 3a0€¢3MCUCHHS
eexTHBHOrO 3axucTy 1B Ta mpaBo3acrocyBaHHs, BCepeau-
Hi KpalH{ Ta 32 KOPIOHOM.

CIIA noBuHHI IIpaIfoBaTH HaJl BUPILICHHSIM NHUTaHb 1B,
BKJTIOYAIOYH 3aXMCT Ta TPABO3aCTOCYBaHHS, 3a iXHIM JiKe-
pesnoM noxomkeHHs1. HeoOxiTHO TakoX MparroBaTu 3 OfHO-
OyMIIIMH, 00 TapaHTyBaTH, 10 iHO3eMHi Cy0’€KTH, SIKi 3a-
HMaroThCst Kpaibkkoro IB, Oinble He 3MOXKYTh OTPUMYBaTH
JIMBIJICH/IM BiJI CBOIX HE 3aKOHHO OTPUMAHUX MPHOYTKIB.

Ipesument CHIA i fioro AMiHiCTpamis BHXOIATH 3
PpO3yMiHHS, 10 noxiTuka IB noBuHHA e(eKTHBHO KOOpAH-
HYBAaTHUCS 1 BKJIIOYATH 1€ MIMPIINN CIIEKTP areHTCTB BUKO-
HaBYOI BJIaJM Ta 3aLliKaBICHUX CTOPIH.
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Hapasi CIIIA nepeOyBaroTh Ha BUpilIaabHOMY eTtarti 2 1
CTONITTS 1 MaiOyTHil ycmixX 3aJeXUTh BiJ TOTO, K Kpai-
Ha 3aXMIIaTHMe €KOHOMIYHYy Ta IHHOBaLliiHYy KOHKYPEHTO-
CIIPOMOXKHICTh, 320X04yBaTHME HOBI MEXaHi3MH 3pOCTaHHs
Ta MPIOPUTETHICTH IHHOBAIIHUX 1 TBOPYUX MOKITUBOCTEH
KpaiHHU.

KurouoBi npuHIunm, migxoau ta nopsaox
(ynkuionyBanns npouecy 3axucty B CIIIA OITIB
npu 3akynisjai OBT

Jlns BHCBITIIEHHI IBOTO MUTAHHSA MPHUBEAEMO TOCIi-
JokeHHs [HeTuTyTy 060ponHOrO0 ananizy CHIA [4], siki mic-
TATh 1H(OPMALIIFO PO PE3YILTATH MIPOCKTY, 3aIIPOIIOHOBA-
Horo YnpasninHsAM MinictepcTBa o6oponu mozno [omitu-
KU B cepi 000poHHUX 3akymiBenb Ta npundanns (Office
of the Secretary of Defense — OSD, Defense Procurement
and Acquisition Policy).

30Kpema, TOKyMEHT BUMArae nepensiay:

a) [IpaBun, npakTuky Ta 000B’s13kiB MiHicTepcTBa 000-
ponu (DOD), moB’si3aHUX 3 JOCTYIIOM Ta BUKOPUCTAHHIM
ypsinoM npas IB mianpueMcTB MIPUBAaTHOTO CEKTOPA; Ta

b) npakTHKK 3 MUTaHb 00OPOHH, OB’ SI3aHUX 13 3aKYIIIB-
JIe10, YIPABIIHHAM Ta BUKOPUCTAaHHSM mpas IB mms copu-
SIHHSI KOHKYpeHIii y 3abesneyenHi cucrem OBT mpotsirom
BCHOT'O TXHBOTO KHTTEBOTO LIUKITY.

Taki BUCHOBKH I'PYHTYIOThCS Ha HAaCTYITHUX MipKyBaH-
HSIX.

3axon npo 3axucm inmenexmyanvnoi enacnocmi (IB)

IB cximagaeTscs 3 YOTHPHOX KaTEropiii: IMaTeHTIB, aB-
TOPCHKUX IPaB, TOBAPHUX 3HAKIB 1 KOMEPLIHHUX CEKPETIB.
3axuct IB mpuBaTHOTO CEKTOpy BH3HAHO HAI3BUYAWHO
BAKITMBHM JIJIs CIpUsIHHS iHHOBaIisM. [Ipore mo 1984 poky
mpaBa Ha JaHi, 10 CTOCYIOThCA KOHTpakTiB MiHOGOpPOHHU
CIIA, ve Oynu 4iTKO BU3HAYEHI B CTaTyTi; CKOpille, BOHN
OyJn OXOIIEH]I BiJIOMYMMH MTPABUIIAMH.

3akoH po pehopMyBaHHSI 00OPOHHUX 3aKyIiBenb 1984
pOKy mepenOauaB KOHKPETHI MpaBa HAa TEXHIYHI JaHI Ta
MIPOLEAYPH, 00 PO3MEKYBaTH IpaBa, 1[0 BUMAraroThCS
MiIPSTHAKAMH, 2 TAKOXK Ti, IKi HAIAIOTHCSI YPSIY.

IIpaBa MinicTepcTBa 000poHHU 1110710 IB 3HaYHO po3MIu-
pHIHCS 3a Il POKH, i ChOTOTHI BOHH € JOCUTH HaliHHIMHU.
Poznin IB Crparerii npundantst € 000B’SI3KOBOI0 YMOBOIO
pu npundanHi Misicrepersa 0boporr OBT (Milestone A).

JHomnarok crparerii mono IB moBuHEH cTaTH YaCTHHOIO
[Inany xuTTeBOro NMKIY. JloCATHEHHS B 00JaCTI TEXHONO-
Tiif, po3mypeHe BUKOPUCTAHHS KOMEPIIIHHUX KOMIIOHEHTIB,
a TakoXX 301IBIICHHS BMICTy ITPOrpaMHOro 3a0e3MeueHHs B
cucreMi 3akyniBenrs OBT MiHicTepcTBa 000pOHH 3p0OHIH
nuranHst [B Oinpln criipHUMU Mi>K 0OOpPOHHHUM BiJIOMCTBOM
Ta WOTO KOHTpAareHTamu, 0COOJIMBO BHPOOHWKAMH OpPWTi-
HaJIbHOTO OOnamHaHHs. lle JacTKOBO MOSICHIOETHCSI HEO-
JHO3HAYHICTIO Y BU3HAYCHHI TOTO, HACKIJIBKH ITiIPSITHUK
4M ypsia piHaHCYBaB MEBHI Aii.

BupoOnuku (mocrayalibHUKK) —MPOAYKLil 00OpOH-
HOTO TpH3HAYEHHS NparHyTh 3axuctuTu IB mms 30epe-
JKEHHsI CBOE1 KOHKYPEHTHOI CHPOMOXKHOCTI, B TOH 4Yac 5K

MinicTepcTBO 000pOHH 0auUTh, IO HENOCTYMHICTH 10 1B
MOXXE€ OOMEXYyBaTH MOXKJIMBICTh HPOBEACHHS TEXHIYHO-
ro oOCIyroByBaHHsS Ha ckiagax MiHicTepcTBa 00OpOHH i
3MEHIIUTH KOHKYPEHIIIIO Yy Ha/laHHI KOMILJIEKTYIOUUX JeTa-
neii Ta nocnyr st niarpumku OBT.

st 6araTbox KIIIOYOBUX CHCTEM € JIMIIE J(BA-TPH I10-
TEHUIHHUX BUpOOHUKa (rocravanbauka) OBT i1 micns Toro
sIK BUOIp 3p0o0JIeHO, MpoBaizep € €INHUM BHKOHABIIEM,
SIKMH{ Ma€ 3HauYHW{ BIUIMB Ha IEPErOBOPH 3 yPSIOM IIO/I0
IB. BpaxoByro4n JOBrocTpOKOBY I[IHHICTh IIUX KOHTPAKTIB,
¢bipMu 1HOZI 3asBISIOTH NTPO HU3BKHUH PiBEHb PO3BHUTKY Ta/
abo BHpOOHMIITBA 32 YMOBH, L0 BOHH OTPUMYBATHMYTh
pUOYTKOBY MiATPUMKY HPOTATOM 0araTrbOX pOKiB.

Odicu ynpasiinHs nporpamoro npundanas OBT cras-
JISITB Tl CYMHIB 3a0e31eueHHs 0ajJaHCy MK JOCSITHEHHIM
0a)kaHMX NOKa3HHUKIB Y paMKax KOPOTKOCTPOKOBUX oOMe-
JKEeHb BUTpAT 1 rpadika mocTaBok (a iHOII ¥ 3a70BOJNIEHHS
HEBIIKJIaJHUX ONEpaliiiHNX BMMOI') Ta BUTpaT Ha 00CIiy-
TOBYBaHHSL.

Misinoricms 060pOHHO20 8i0OMCMEA MA NPOMUCTOBOCL
woodo 3axucmy npag IB

Ha cxemi puc.l 300paxeHi mepeciuHi Ta 4acTo KOHKY-
pYyIOui BITHOCHHH MiX 3alliKaBI€HUMH CTOPOHAaMH, sIKi Oe-
PYTh y4acTb y BH3HA4Y€HHI Ta BUKOpUCTaHHI mpas IB s
niaTpuMku cucreM 3akyniBenb OBT. MinicrepcTBo 060-
POHH — TOJIOBHMM YHHOM, HIJISIXOM YIIPaBIIiHHS IIPOTPaMOI0
3aKyHiBellb — MOBHHHO 30aJIaHCYBATH 1[I KOHKYPYIOUi iHTep-
€CH B NparHeHH] JOCATTH HalKpamux pe3yJbTariB y IpH-
n6anHi Ta niarpumui OBT MinicrepcTBa 060poHH.

Po3poOHUKHM TIPOEKTIB MporpaM 30CEpemKyloThCsl Ha
OIpaloBaHHi miaxoniB MiHicTepcTBa 000pOHU 10O IMTH-
TaHb, NOB’s13aHUX 3 [B, akueHTyrouM yBary Ha miATpuUMIi
OBT B nanexxHomy crani. Citig 3a3HaudTH, 10 MPAKTHKA
MisictepcTBa 000poHH B raiy3i IB 3miHIOBanacs npotsrom
0araTboX pOKiB, 3MIHIOIOYH TIPIOPUTETH MIXK YPSIAOM, SIKMH
OTpPHUMYBaB OlJIbIIIE TIPAB, 1 TPUBATHIUM CEKTOPOM, SIKHH 30e-
piraB npasa Ha IB.

Taka quHaMiKa BioOpakae CynepewInBi iHTepecH ypsi-
Jly Ta HOTo MPUBAaTHHUX MIO0CTa4YaJIbHUKIB. 32 4aciB, KOJIH IpaK-
TUYHO BCs 0O0OpOHHA TEXHOJIOTIs Ta 00s1aiHaHHS PO3po0IIs-
JIMCSL 3TIHO 3 A€P’KaBHUM KOHTpakToM, MiHicTepcTBO 000-
POHHM MaJlo IPaKTUYHO HeoOMexeHi npasa. [Ipote, 3 mpu-
CKOPEHHSIM HPOLECY PO3BUTKY LUBUIBHUX TEXHOJOTTYHUX
po3po0ok, MiHICTEpCTBO OOOPOHM BCE YACTIIIE 3AJIyYaiio
MIPUBATHI CTPYKTYPH Ta IX HOBITHI TeXHOJIOTIi. Pazom 3 Tum,
HE BCI TaKi JOCIIKEHHS € KOMEPILIHHO NOB’ I3aHUMH.

BukoHaBli JepkaBHOrO OOOPOHHOTO 3aMOBIICHHS
(J103) po3pobisiroTh TEXHOJIOTIT, MOB’s3aHi 3 000POHOIO,
3a JIONIOMOTOI0 HE3aJIeKHHUX JOCHDKEHb Ta pPO3pPOOOK
(IR&D) abo Bix cyTO NpUBAaTHHUX IHBECTHULIIH, HE3BAXKAIOUN
Ha Te, O KOMIIeHcaIlis, npasa IB 30epiraroThcsi BUKOHAB-
ueM. B Xozi Takux eBONIOLIHHMX MPOLECIB MO0 JTOCTYITY
MinictepctBa o6oponu a0 IB cTae Bce GBI CKIIAIHUM,
OCKUIBKM BHKOHABI, SIKI € BUPOOHHUKAMHU OpPUTiIHAJIBLHOTO
obnamHanHs (original equipment manufacturers — OEM),
HaMararoThCsl 3aXMCTUTH CBOI KOHKYPEHTHi mo3uuii. 3y-
cwiutst MiHictepcTBa 000pOHH 1I0ZI0 OTPUMAHHS JaHUX Ta
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Innosayii ma npomucnose
BUPOOHUYMBO

Konrpec CIIIA (3akoHoxaB4i aKTH)
Micyegi 3ayikasneni cmoponu (00 cOHanus, basu 36epieanisi NOCMAaYanTbHUKIB).
O0opoHHi BitoMcTBa Ta CJ1y:K0H
Dinancysanns ma eupobnenns Bapmicmv ympumanis
KJII0Y06UX PiUleHb
(nomituka, OIOKET Ta HATIISAN)

060ponHOT nPodyKyit

Odic ympaeninuas nporpamamu (OVII)
(yeHmpanvHuil OpeaH 3 YKIAOAHHA KOHMPAKMIE ma YynpasninHa 3aKyniensmMu npooyKyil
000POHHO20 NPUSHAYEHHS)

|

Bumor 1, KOHTPAKTH

A

Hu3ka KOHKYpYHOUYHX CTOPIH
3 pI3HMMHU IPOINO3ULIAMU

(nomenyiiini BUPOOHUKU,
nocmauanbHuku  npooyKyii
6iLICHK08020 NPUHAUEHHS )
Orpuvanss Micus 36epiranHst
BHKOHaBL_u MiroGopoms OTPUMAaHOI MPOAYKLIi.
KOHTPAKTiB: npan ma Komeprmiiini dipmu 3
-nepemozmu y - — TEXHIYHOTO
mendepi; PospoGra . Mpuitastts \ | 6cnyroyBanms
. 3aXHCHUX B1JJOMOCTSIMHA abo ’
-3axucmumu IB, JIOKYMEHTIB mono IB MOBEPHEHHS PEeMOHTY Ta
-00MpPUMAHHS BI/IpiLHeH.HH poayKuii BIJHOBJICHHS
yMO8 . KOHICYPEHTHAX (kOoHKYpyIOmb 30
KOHMpakmie, uacmo
pobuem Y Y
-GUKOHAHMHS KOHMPAaKmax 3
npozpamu Minob6oponu)
nocmagox

Puc.1. CtpykrypHO-(yKIiOHATEHA CXeMa B3a€EMO3B'SI3KIB
3alliKaBJICHUX CTOPiH y cdepi IB.

npas IB, qmsa mintpumku cBoix OBT Ta 3HIKCHHS BUTpAT
Ha po3Butok OBT uepes koHKypeHIlito, cynepedars iHTep-
ecaM TpPOMHCIIOBIIB. 30KpeMa, OCTaHHI CTBEPHXKYIOTb,
IO 3arpo3a Takoi KOHKYPEHIIi MeperIkokae BUCYHEHHIO
HUMH TPOIMO3MLIN 100 BUKOPUCTAHHS TEPEIOBUX 3ara-
TEHTOBAaHHMX TEXHOJIOTiH B po3po0ii HoBiTHIX OBT. B Taknx
YMOBaX BiIOyBalOTHCS MPOIECH B OOOPOHHOMY BiJOMCTBI
JUIsl BUSIBJIGHHSI T2 OTPUMAaHHS MpaB Ha miaTpuMKy IB.

JlonaTkoBi  CKJIQmHOCTI MOJSTAlOTh B TOMY, IO
MinicTepcTBO 000pOHM 3000B’s3aHE 3a0C3MEUUTH  ITiJI-
TpuMKy HasBHUX cucteM OBT, mio 3Haxonstecs Ha 30epi-
ransi. [Ipu 1iboMy MiHOOOpOHH 3alliKaBJICHE Y 3MEHIIICHHI
JIepKaBHUX aKTUBIB Ha Taki 1im. Lle#t dakrop momae Tpe-
THOTO yYaCHUKA KOHKYPYIOUHX IHTEpECiB.

TakuMm 4MHOM, Ha cxeMi BijoOpaxkeH! (yHKIIOHAJIbHI
3B’s13kn  MiHicTepcTBa 00OPOHU 1 BIMCHKOBUX Jierapra-
MEHTIB, sIKi peani3ytorscsi OdicoM 3 YIpaBIiHHS Mporpa-
moto (OVYTI), o BiAnoOBijae 3a BU3HAYEHHS CTPATETI] 1010
30epexenHs: OBT Ta 3a0e3mneueHHs peanizauii 1i€i cTpare-
rii B KOHTpaKTax i GpicKaNbHUX IJIaHax.

Ocobu MinicTepcTBa 00OpOHH, BIIMOBIAATBHI 32
pPO3pOOKYy TOJITHKHA Ta BIPOBAKEHHS 11 y pillleHHS
mono ninTpumku cucrem OBT, MOBHHHI BpiBHOBaXKUTH
Il KOHKYypEHTHI IHTepecH Yy JOCSTHEHHI HalKpalux

pe3ynbrariB mono 3abesneueHHs MiHicTepcTBa 000pOHH
OBT.

3a pesynbTaraMu JOCITIHKCHHS 3 Ii€] TeMaTuku, Oyiu
BHU3HAUCHI HACTYIHI MHUTaHHS 010 3axucty IB Ta mia-
TPUMKH CUCTEM OOOPOHHHX 3aKyIiBeJb:

Yuacmo y npoyeci.

Xoua BiCHKOBI BiJOMCTBA MalOTh MEXaHi3MH IPOBE-
JICHHSI €KCIepTU3U B TpOLECi opraHizamii 3aKymiBeiab Ta
MIATPUMKH, SIKI B OCHOBHOMY pO3JIiJICHI, HACIIJKOM YOT0o
€ BIJICYTHICTb JIOCTaTHBOI YBaru JI0 Camoro npoiecy npu-
nOaHHs.

Tpyonowi 6 ompumanui oanux ma npas na IB.

[TonoxxeHHst Ta MiaX0au, BU3HAYEHI y IUTaH] MpuaOaHHs
Uit foctymny 1o 1B yacTo He pealtizoByIOThCS B HACTYITHUX
KOHTpaKTax TOMY, 110 BAPOOHUKH BiJIMOBJISIFOTHCSI Ha/laBa-
TH JaHi Ta npaBa Ha IB 4epe3 ¢iHaHCOBI, YacoBi Ta iHII
00OMEKEHHSI CyTO CYy0’€KTHBHOTO XapakTepy.

ani, sixi Hadawi i3 cynepeuHum RIOMEEePONCEeHHIM
npae na IB.

TexHiuHi AaHi Ta NOB’s3aHI 3 HUMH MaTepiaiu, HaaHi
BUpOOHMKaMH (IOCTa4ajJbHUKAMHU), MOXKYTh MaTH BH3Ha-
4yeHHs npaB Ha IB, siki s 0OOpOHHOTO BiOMCTBa BBa-
KA€ETHCS TIOMUIKOBUMH a0o HeBiamoBiguumu. [Ipu npomy
MIPOLIEC OCKAPKEHHS MOXKe OyTH CKIaJHHM, TPUBAJIUM i
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3acobu iHanBIAyanbHOro 3axmncTy

OOTSDKIIMBHM SIK JIJISl KOHTpAreHTa, Tak i aust MiHicrepcTsa
000pOHHM, OCKUIBKM CTOPOHHU TOBHHHI JOTPHUMYBATHCS I10-
3HaueHb BUPOOHMKa (TIOCTayaJIbHUKA), JOKW THTaHHS HE
Oy/yTh BUpILLIEHI.

Ompumanns mexHiunux OAHUX Mma npas Ha 6CMAHOB-
JIeHHs Mma NIOMPUMKY OCHOGHUX MOMCIUBOCEN Mamepi-
ANbHO-MEXHIUH020 3a0e3neyeHHs.

Bararo nporpam Manu TpyAHOLIl 3 BCTAHOBJIEHHSIM Ha-
JIGKHOTO 30epiraHHs OTPUMAHOI MPOAYKII 0OOPOHHOTO
MIPU3HAYCHHS Yepe3 BIJICYTHICTh TEXHIYHHMX IaHUX 1 Mpo-
rpamMHOro 3a0e31e4eHHs Ta IpaB Ha HbOTO.

Mooicnugicms KoHKypysamu npu 3aKynieii KOMHAeKmy-
ouux 8upodie i demaneil.

3aKymiBis KOMIUIEKTYIOUMX YaCTHH y OCHOBHOIO BH-
KOHaBIISI KOHTPAKTy 4acTO € Pe3yJIbTaTOM HEIO0CKOHAIOCTI
Mporpam 3aKyIiBeNib 3aMOBHHKA, SIKi HE MIiCTATh JOCTATHIX
JaHUX IM0J0 npaB Ha 1B, mo0 103BOJIMTH CTOPOHHIM TO-
CTa4yaJbHUKaM BUPOOJISTH KBaJli(hiKoBaHi 3aMiHU TIPH 3[1H-
CHEHHI 3aKyTliBeJIb KOMIUIEKTYIOYHX BUPOOIB 1 feTanei .

Hasuanna ma nasgnicms 0onomixicHoi ekchepmusu.

Odicu ynpaiiHHS NPOrpaMoro npuadaHHs HE MaroTh
JOCTaTHbO KBaNi(hikOBaHOTO IepcoHany 3 nuraHp IB Ta
OB SI3aHMX 3 HUMHU KOHTPAKTHUX BUMOT Ta 3a0e3NeyeHHs,
a IOCTYH JI0 TAKWX 3HaHb Jy)Ke 0OMEKEHHH.

3a pesysbTaTaMu JOCIHiPKEHb KOMIUIEKCY MUTaHb 100
00OpOHHUX 3aKyIiBeJb B KOHTEKCTI 3aXHUCTY Ta JOCTYILY 1O
IB Oysu 3po0iieHi HacTyITHI OCHOBHI BUCHOBKH:

— Yy MUHYJIOMY, 0CO0H, 110 NMPUHAMAJIH PIlICHHS, SK B
MinicTepcTBi 000POHH, TaK i B IHIIUX BIHCHKOBHUX BiJIOM-
CTBaX HE 3MOIIM 30CEPEUTUCH Ha BUSIBIICHHI Ta AOCTYTII 10
IB, HeoOximHOT tst 3a0e3medeHHs cucteM 3akymniBens OBT;

— BIICYTHICTh JocTymy 10 IB 3 BinoBigHUMHU TpaBa-
MU TEPELIKO/PKAE MOXKIIMBOCTI OOOPOHHOTO BiIOMCTBA BU-
KOPHCTOBYBAaTH KOHKYPEHTHI KOHTPAaKTH Ha 3all4acTHHHU,
TeXHIYHe OOCITyrOByBaHHS Ta IOJANbIIe BUPOOHHUITBO i,
WMOBIpPHO, TPHU3BOIUTH 10 30UIBIIEHHS JIOBrOCTPOKOBHX
BUTpAT;

— HEOJHO3HauHI TEPMIiHU IMOTIPIIYIOTH peaji3amilo
npaB Ha IB ms ix 3abesneyeHHs.

[Tpn upoMy BHU3HA€ETHCS iICHYBaHHS OUTBIINX BHKIIHKIB,
a came, 301IbILICHHS yBaru B MiHicTepCTBI 000OPOHU Ha CKO-
POYEHHS BUTpAT Ha MIATPUMKY Iporpam 3axucty 1B, moxe
CTHMYIIIOBaTH BUHUKHEHHS HACTYITHUX POOJIeM:

— icHye BenmuesHa craaniuaa 3actapimux OBT, s
SIKMX He OyaM mpuadaHi cBOro yacy HEOoOXiqHi AaHi 100
IB Ta npaBa Ha TeXHIYHE CYyNPOBOKEHHS;

— HoBiTHI OBT, 114 sIKMX iCHY€ HEBeIMKa KOHKYPEHIIis,
Ha/alTh MiHicTEpCTBY 00OPOHM Majio BaXKEJIiB JUIsl IIPOBe-
JICHHSI [IeperoBopiB oo npuadanHs 1B Ha moyarky peaiti-
3awii MporpaMu LIoJI0 iX 3aKyIIiBelb;

— HE3BaKAlOYM Ha CHPUSHHS IHHOBALisSM, CHCTEMH,
po3pobieHi nmocradagbHUKaMu OOOPOHHOI MPORyKIii BH-
KIIIOYHO 3a BJIaCHI KOLITH, YaCTO HaIaloTh 0OMEKeHi IpaBa
Ha IB ta nani MiHicTepcTBY 000pOHH.

— YHCTO KOMEPIIiHHI TEXHOJIOT11, BKIIIOYAIOYH IUPOKHN
CIIEKTp IPOrpaMHUX IPOAYKTIB, ski MiHicTepcTBO 0060po-
HU BCE 4YacTillle BUKOPUCTOBYE, HA/IAIOTh JIMIIE TOH CaMUii
noctyn jo IB, skuii MarOTh KOMEPIIHHI KITI€HTH, SKIIO
TIbKKM MiHICTEPCTBO 0OOPOHU HE MOYKE OOTOBOPUTH OLIIBII

mMpoKi npasa. Lle cTBOproe MeBHI BHUKIMKH KOHIEIILISIM
MisnicTepcTBa 000pOHH.

Taki BUKIMKH, B OCHOBHOMY BHHHUKAIOTh BHACIHIZIOK
3MEHIIECHHS KOHKYPEHTHOTO cepenoBuiia s cuctem OBT,
CTaBJIATh MIUTAHHS: YK OYyJIO JOCSATHYTO 3HAYEHHS, IIPH SIKO-
MY OCHOBHI IPHITYIIEHHsI KOHTPAKTIB Ha KOHKYPEHTHI ITpo-
MO3MIIT 3MEHIIYIOTECS. SIKIO 1e mpaBnia, TO 1€ O3Hayae,
mo MiHicTepcTBO 000pOHM Mae cepilo3Hy mpoliiemy, ska
norpedye HOBOTO MUCIICHHS IIO/I0 3aKOHIB Ta IPaBWII, sIKi
peryimoroTh npasa Ha IB it OBT ta iXHbOT MiATpUMKH.

Pexomennartii 3a pe3ynpraraMu JOCIIKCHD HOJISATAI0Th
y HaCTYITHOMY:

— BB@)XATH MIATPUMKY Ta NMPHIOAHHS BiIIOBIIHHUX Ja-
HUX Ha npasa [B 4iTko BU3Hau€HUM NPIOPUTETOM B YIIpaB-
JiHHI MiHiCTEpCTBOM 000POHU Ta KOHTPOJIEM 3a 3/1HCHEH-
HsM 3akyniBess OBT;

— CTBOpUTH a00 PO3LIMPHUTH ICHYIOYI OpraHizauiiHi
MOXJIMBOCTI B MiHiCTepCcTBI 000pOHH, 11100 OTpUMATH J10-
CBia y npuadaHHi TaHuX Ta rpas IB MeHemkepaM nporpam
3aKyIiBellb IPOTSATOM BChOTO JKUTTEBOTO LIUKITY, 8 TAKOXK 1H-
LIUM cIiBpoOiTHHKaM, 3a1isHuM y ipuadanai OBT;

— JUIS IPOBEIICHHS aHAI3y MAKEeTiB KOMEPIIHHUX MTPO-
MO3MILIH, BapiaHTIB INepexoxy Ha KOHKYPEHTHY MOJEJb
miATpUMKH (0OCITyroBYyBaHHSI Ta IOCTA4aHHS) MaTH TakKi
nporpamu 3akymisenb OBT MinicrepcTBoM 000poHH, sKi
0 B 3HAYHI{ Mipi 3aJIe)KaNN BiJl KOHTPAKTIB 3 €IMHUM BH-
poOHuKOM (mocTavdajabHUKOM). PesynbraTtu moBuHHI OyTH
TrepesiaHi BUKOHABLISIM ITPOTpaM IPUI0aHHS KOMIIOHEHTIB 3
PEKOMEH/IOBAaHHMM IUIAHOM JUIsl OTPUMAaHHs HeOOX1IHUX Ja-
HUX Ta npas Ha IB;

— TIporpaMu NpuaOaHHs, SIKi BUKOPUCTOBYE MiHicTep-
CTBO OOOPOHM ITOBHHHI MakCHMaJlbHO BHKOPHCTOBYBATH
ceprudikoBaHi naHi, 00 MOJETIIUTH KOHKYPCHIIIO MO0
TEXHIYHOTO OOCITyrOBYBaHHS 1 IOCTauaHHS KOMILIEKTYIO-
ypx yactuH 1 OBT;

— CTBOPUTH TIif erijior0 MiHOOOPOHHU MOCTIHHO Aitouy
KOHCYJIBTaTUBHY TPYILy, JUIl BU3HA4YEHHs! CIIUIBHO 3 Tpen-
CTaBHUKaM{ IPOMHCJIOBOCTI HUISXiB  BUPIIIEHHS HEO-
JTHO3HAYHOCTEH 1 po301KHOCTEH B TEPMIHAX 1 TIOJIOKEHHSX,
OB ’sI3aHUX 3 MOTpedamMu y 3a0e3MeYeHHI 000pPOHH, 0CO-
0JIMBO THIX, K1 CTOCYIOTBCs jocTymry 1o IB. I'pymi ciig mo-
PY4UTH po3poOUTH 1oaaToK 10 DenepaabHUX HOPMATHBHO-
MIPaBOBUX akTiB 3 muTaHb npuadanus OBT, ski O xertanb-
Hillle BU3HAYaJIM 3HAUYEHHS TAKUX TEPMIiHIB, K JIaHi Mpo:
eKCIUTyaTalilo, TeXHIYHEe OOCIyroBYBaHHS, BCTAHOBIICHHS
Ta HaB4aHHs, Gopmu mpuaaTHoCTi Ta QYHKLIT 1 AeTainbHi
JlaHi 1010 BUPOOHUIITBA Ta 00pOOKH.

BHUCHOBOK:

Oco0nuBwuii iHTepec 11 MinicTepcTBa 000poHN YKpa-
{HM CTaHOBUTH NpakTHKa oOoponHoro Bimomcra CIIA
LIOJI0 BHM3HAUCHHS KEPIBHUX MEXaHI3MiB 3acTOCYBaHHS
MIPUHIMIIB 3aXKUCTY IpaB IHTEIEKTYaJIbHOI BIACHOCTI MPH
PO3po0d1Li MOMITHKA 0OOPOHHMX 3aKyIIiBeNb 3 METOI0 (op-
MYBaHHS JIep>kKaBHOT0 000pOHHOT0 3aMOoBJIeHHS. Taka moJii-
THKa Ma€ BKIIIOYATH KPiM CyTO 0OOPOHHHX acCIEKTiB TaKOX
(baxTOpH KOMEPLIHHOTO XapakTepy.

[Momyk onTuMajbHUX pillleHb HaNacTh MOMJIMBICTH
MiATpUMYBaTH OOOPOHO3ATHICTh KpaiHM Ha HAJIEKHOMY
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PiBHI ILUIIXOM HAaJIeKHOTO OCHaIleHHs 30poitHux Cun
VYkpaiHu cydacHUMH 030pO€HHSMH Ta BIHICHKOBOIO TEXHi-
KOO TIpH MiHIMaJIbHOMY BUKOPHCTaHH1 OIO/PKETHUX KOILTIB
JUISl TIPOBE/ICHHS PO3PaxyHKIB 3 PO3POOHUKAMHU HOBITHIX
TEXHOJIOT1H Ta MPOAYKIil 000POHHOTO NPU3HAYCHHSI.

Oco0muBy akTyalbHICTh peaiizallii IUX 3aBIaHb CIi
BU3HATH B yMoBax crporueHHs 3akymniBni OBT mnst ykpain-
CBbKOI apMii BiJl IHO3€MHUX BHPOOHUKIB (IIOCTa4aIbHUKIB),
Maro4M NOBHOBa)KeHHs1 MiHicTepcTBa 000poHM YKpaiHu Ha
TaKy 3aKymHiBito 0e3 mocepeaHuiTBa JlepkaBHOI KoMmaHii
“YrpobopHmpom”.
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KOHOEPEHLUIA
ARMOURED VEHICLES EASTERN EUROPE 2018

Armour:

_Eastern Europe

7

[pencraBanku LleHTpansHOTO HAYKOBO-IOCIITHOTO iH-
CTUTYTy 030pPO€HHS Ta BIHCHKOBOI TexHiku 30poitHnx Cui
VYxpaiau (nani — [THAI OBT 3CVY) nonkoBauk Bnamgucnas
Cornuk Ta maitop Cepriit bicuk BUCTymuu i3 101oBigsMu
Ha koH(epeHii Armoured Vehicles Eastern Europe 2018
(bponboBana TexHika CXigHOi €BpOIH), IO MPOXOAMIA
25— 26 Bepecus 2018 poxy B M. Byxapect, PymyHis).

Kondepenmis opranizoByerscsi Defence 1Q koxxHOTO
POKY B pi3HHX MicTax KpaiH, mo BxousiTs 10 HATO.

Mera koH(epeHIii — 0OTOBOPEHHSI NIEPCIIEKTHB PO3BH-
TKy OpOHBOBaHMX MalllMH, MUTaHb iX 3aKyIiBeJb, HaJaro-
JOKEHHS CITIBPOOITHHIITBA  MIATPUMKH Ha TepuTopii CxXin-
Hoi €Bponu. Jlonoines npencrasuukis [ITHAI OBT 3CY
Oynia IpuCBSYEeHA CYYaCHOMY CTaHy Ta TEHJSHIISIM PO3BH-
Ty OpoHbOBaHMX MamuH 30poitHnx Cri YkpaiHnu, ToCBixy
X 3aCTOCYBaHHS IIPY IIPOBEICHHI AHTUTEPOPHCTUIHO] OTIe-
pariii Ha Tepuropii Jlorenpkoi Ta Jlyrancekoi obnactei.

JIONiNBHICTE Ta BaXKJIMBICTH y4acTi B Iii KoH(epeHIil
BH3HAYAJIACh!

HEOOXIHICTIO MIATPUMAHHSA 1 PO3BUTKY MapTHEp-
CBKUX BIJTHOCHH Ta BIMCHKOBOTO CIIBPOOITHUIITBA i3

kpaiHamu-wieHaMd HATO, cipsMOBaHMX Ha 3aXHCT HaIli-
OHaJIbHUX 1HTEPECIB;

Ba)KJIUBICTIO 00’ €KTHBHOTO BHUCBIT/ICHHS iH(OpMaii
10710 CUTYyalii B YKpaiHi 3 METOYO ITiABUIIICHHS PiBHS JOBi-
pH Ta 1oiH(pOPMOBaHOCTI MapTHEPIB.

VYV xonopepentii Armoured Vehicles Eastern Europe
2018 B3sM y4acTb mpeicTaBHUKKA ABCTpii, AHMIi, Pymy-
Hii, bonrapii, O0’eqnannx Apadcekux Emiparis, Makeno-
Hii, Hopgerii, @irmnsunii, CroBauunnu, Yexii, HimequnHwu,
VYkpainu, [3painto, Yropumnu, Xopsarii. Kpim Toro y 3a-
cimanHi kKoH(MepeHIii Opanyu y4acTh NMPEICTABHUKH arcHT-
ctBa HATO 3 nutane nocradanHs Ta 3akyniBenb (NATO
Support and Procurement Agency), €BponenchbKoro LeHTpy
cyMicHOCTI BiticbkoBUX cucteM (European Army Interoper-
ability Center) Ta mIpOMHCIOBOCTI.

ITix gyac mpoBeneHHS KOH(EpeHIlii 00rOBOPIOBAIUCH:

MUTaHHS IO/I0 HANpSAMIB PO3BUTKY OpOHBOBAaHMX Ma-
IIHMH 3 KOTiCHOIO hopmyioro 4x4, 6x6, 8x8;

MUTAHHS PO3BUTKY OOMOBUX MOAYJIB SIKUMH OONIAJHY-
IOThCSI OPOHBOBAHI MAIIIMHHY;
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Kanpu Tecty Ha nporuminHy criiikicte BTP Boxer

IUTaHHS MOIYJBHOCTI OpOHBOBAaHHMX MAIWH Ta 3MEH-
MICHHS X BapTOCTI;

npobiemMu 3a0e3MeueHHs], 3aKyITiBellb Ta BUKOPHUCTaHHS
OpOHBOBaHMX MAIINH;

JIOCBIT BUKOPUCTAHHS OpPOHHOBAHWUX MAIMH Ta IIiJI-
PO3IiIiB, 10 IX BUKOPUCTOBYIOTh y 30pOWHHUX KOH(IIKTaX
OCTaHHIX JCCATHPIY.

AHaii3 MarepianiB KoH(pepeHIii J03BOJIsi€ BCTAHOBUTH
JesIKi IePCIIeKTUBHI HAIIPSAMH PO3BUTKY OPOHBOBAaHUX Ma-
IIMH Y CBITI, a came:

CTBOPECHHSI MOIYNBHOI CHCTEMH HOOYyIOBH OpOHBOBA-
HUX MalMH. BcTaHOBIEHHS OpPOHHOBAHOTO MOAYIIO Ha
miaci OOMOBOI MAIlMHU B 3aJC)KHOCTI BiJ XapakTepy 3a-
BJIaHb SKi BOHa Ma€ BHKOHYBaTH. KpiM TOro MOXJIHBICTH
BapilOBaHHs PiBHs 3aXHUCTy OpPOHBOBAHOT MAIIMHU B 3aJI€K-
HOCTI BiJI MPOTHO3YyEMUX 3arpo3 Ha 1mojii 6oto. Taki cucremu
nependayaroTh MiABHUIIEHHS (32 PaXyHOK 3aXHCHUX MOJY-
JiB) SK 0aiCTUYHOTO TaK i IPOTUMIHHOTO 3aXHUCTy a TAKOXK
MacKyBaHHsI TEXHIKH B 0araro CrieKTpajibHOMY Jlialta3oHi;

passive impact/detection

passive armor (blue)
defeating

recursor charge .
P g %, ignition of countermeasure

AxrtuBHuit 3axuct SMART-PROTech Bix rpanar PIII" BupoOuunrea IBD (a) Ta BapianTu obnagHanaa 60iioBuX MamuH (0)
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KommnosutiitHo rymo-meraneBa rycenuils BupoOoHunTBa Soucy Defense (pe3nna
49%, cranb 29%, xommosut 22%)

HEOOXiHICTh MiABUIEHHS 3aXHCTy OpPOHBOBAHHX Ma-
IIMH BiJ IPOTUTAHKOBUX MiH (Baroro 20 Kr) 3aXHCTy Bif
camopoOHuX BHOyx0oBHUX mpucTpoiB (10 cHapsaiB 152 mm),
rpanar PIII" (TanmemMHux Ta GikamiOepHUX), 6amiCTHIHOTO
3axucTy Bix kamiopis 40, 57 MM (3axucT Bix kamiopis 7,62,
12,7 Ta 14,5 MM, MiH Baroro 6 KT, €KCIIEpTH BBaXAIOTh BKE
TIPOMJICHUM €TaroM);

BHKOPHCTAaHHS MOIYJTbHOI MOOYIOBH OOWOBHX MOJY-
7iB OPOHBOBAaHMX MAIIWH. 3aCTOCYBAHHS TaKOTO ITiIXOXY
JIO3BOJISIE BCTAHOBIIOBAaTH Ha OOHOBHI MOAYIh 030pOEHHS
pi3HHX KamiOpiB Ta nmpusHadeHHs (rapmara 30 mm, 90 mwm,
105 MM, 120 MM; rpaHaTOMeT, KyJeMeT Ta iHIIe 030pO€H-
HS) B 3aJIGKHOCTI BiJl 3aBIaHb SIKi CTOSATH TEpe IMiIpo3Ii-
JIoM. 3a Mpe3eHTaIliIMA BUPOOHHKIB, pO3pOOTIEHH] TEXHIU-
Hi pIIIEHHS JIO3BOJISIOTH MPOBOAMTH 3aMiHy O30pO€HHS B
00110BOMY MOy IPOTATOM HE3HAYHOTO Yacy 0e3 moTpedn
B JIOBIOTPUBAJIMX HANAINTYBaHHIX Ta PEryJIIOBAHHIX CHC-
TEMH YIPaBIIiHHS BOTHEM;

BCTAHOBJICHHSI AMHAMIYHUX Ta aKTUBHHUX CHCTEM 3a-
XHCTY Ha OpOHBOBaHI MAIIHA BHKOPHCTOBYIOUH Cy4YacHY
MiIKpPOEJIEKTPOHIKY 3 MIKPOCEKYHIHOIO Ii€I0 Ta BUKOPHC-
TaHHS TEXHIYHUX PIllleHb, 10 JO3BOJISIOTH HAIIPABUTH JIif0
AKTHBHHX EJIEMEHTIB CUCTEMH 3aXHCTy Ha 3ac00U yparkeH-
HA (110 TO3BOJHTH JIOKANI3YBATH iX ypakaiody Iil0 Ta IO-
Kpallye BUPINICHHS MUTAaHHS 13 B3a€EMOJIEI0 OPOHHOBAHUX
MaIvH O0JIaIHAHUX CHCTEMOIO0 aKTUBHOTO 3aXHCTY Ta IIi-
XOTHHIIIB);

BUKOPUCTaHHS KOMITO3HILIHHUX I'yMO-METaJIeBUX I'yce-
HUIIb Ha OPOHHOBAHMX MAIlMHAX (IO MAIOTh MEHIIYy Macy,
piBeHb BiOparlii Ta IIymMy, JOBTOBIYHICTH MTOPIBHSAHO 13 Me-
TaJIEBUMH TYCEHHIISIMHU);

3MEHILICHHS] BAPTOCTI BUTOTOBJICHHS Ta 00CIYTrOBYBaH-
Hs OpOHBOBAHHUX MAIIWH;

3a0e3MmeueHHsT B3a€EMOCYMICTHOCTI OpOHBOBaHUX Ma-
ITUH 3 1HITAM 030pOEHHSM Ta BiHCHKOBOIO TEXHIKOIO B €U~
Hy CHCTEMY Ha TI0JIi 6010;

BHUTOTOBJICHHS 3pa3KiB OpOHHLOBAaHMX MAIIWH 33 CTaH-
napramu HATO y koomepariii miampueMcTB KpaiH, 0 €
ynenamu HATO;

CTBOPEHHS IIPO30PHX CHCTEM 3aKyIIiBeIbh 030pOEHHS Ta
BIICEKOBOT TEXHIKH (BHCBITJIIEHHS MOTpPeOM y KITBKOCTI Ha
caifTax MiHicTepcTB 000POHHU KpaiHH, IO TOTpedye 3pa3ok
OpOHBLOBAHOT MAIIMHU 3 BKA3aHUMHU OCHOBHHMH BUMOTaMHU
10 HUX). Bigkpure mpoBeneHHS TEHAEPIB Ta mporecy 3a-
KYTMIBIIi 3pa3KiB.

IIpencrasankamu LHHAT OBT 3CY 6yno 3anpomnoHoBa-
HO TIEPEeTITHYTH BUMOTH JI0 PiBHIB MPOTUMIHHOTO 3aXHUCTY
OponboBaHnx MamnH Bu3HadeHHI B STANAG-4569, mio
3HAYHO 3POCIH B Cy4YaCHUX YMOBaXx.

VYy9acTs y Takux 3axo7ax € 6€3yMOBHO IOIUIBFHOIO, aKe
JO3BOJISIE OIIHUTH Cy9acHI TEHICHII PO3BUTKY OOHOBHX
MaIlIFH MPOBITHUX KpalH CBITY Ta MPE3eHTYBATH pe3yJbTa-
TH JISTIBHOCT] BITYU3HSAHOI HAYKH Ta IIPOMHUCIIOBOCTI.

KaHAWJAT TEXHIYHUX HayK, C.H.C.,
naypear IIpemii mpe3naeHTa a1 MOJIOINX BUCHUX
Cepriii Bicux

KaHAMIAT TEXHIYHUX HayK, C.H.C.
Baaguciaas CoTHUK
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MILITARY TECHNICAL POLICY

Chepkov L.B., Doctor of Science, Professor

Golovin O.0., Ph.D., senior researcher

Zubariev O.V., Ph.D., senior researcher

(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

Svergunov O.0., Ph.D., Associate Professor

Shostak V.G., Deputy Director of Department of Military-Technical Policy, Development of Armaments of
MOD of Ukraine (National Institute for Strategic Studies of Ukraine)

MILITARY-TECHNICAL POLICY: PROBLEMS OF EQUIPPING ARMED FORCES WITH AVIATION
ARMAMENT, MILITARY AND SPECIAL EQUIPMENT IN CONDITIONS OF RESOURCE CONSTRAINTS

A systematic analysis of various factors influencing the military-technical policy that emerged in recent
years when solving the problems of equipping the armed forces with aircraft weapons systems, military and
special equipment in the context of resource constraints was carried out. A methodical approach to assessing
the military-technical policy is shown on the basis of the risk theory.

Dokuchaev O.V.

(Office of the Security Service of Ukraine in the Kharkiv region)

Svergunov O0.0., Ph.D., Associate Professor

(National Institute for Strategic Studies of Ukraine)

Zubarev V.V., Doctor of Science, Professor

Chepkov L.B., Doctor of Science, Professor

(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

EVALUATION METHOD OF REALIZATION THE POLICY
OF MILITARY-TECHNICAL COOPERATION (MTC) OF UKRAINE

An approach is provided as to formation of methodology of the policy of MTC as a complex of the military-
technical policy (MTP) of Ukraine. The materials of the article may be useful for specialists of the defense
industry of Ukraine at the initial stages of assessing the level of military security of the state.

Key words: military-technical cooperation, military-technical policy, expert assessment, military security of
the state.

Dovhopoly A., D.Eng Professor,

Sotnyk V., Ph.D. in Eng. Senior Research Fellow,

Tomchyk V., Ph.D. in Eng. Senior Research Fellow,

Kopylova Z.,

Bura E.

(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

THE PRIORITY DEVELOPMENT OF CRITICAL TECHNOLOGIES IS THE KEY TO STRENGTHENING
THE STATE S DEFENSE AND ECONOMIC GROWTH

The world experience of development of critical technologies is considered, the state of development of this
sphere in Ukraine is analyzed and some suggestions for solving problems on the way of development of the
scientific and technological sphere of the state are developed.
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ARMORED VEHICLES

Bisyk S.P., Philosophy Doctor, Senior Research Fellow

Chepkov L.B., Doctor of Science, Professor

Vaskivskyy M.L., Doctor of Science, Professor

Davydovskyi L.S., Philosophy Doctor,

(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)
Slyvinskyy O.A., Philosophy Doctor, Associate Professor

(Igor Sikorsky Kyiv Polytechnic Institute, Kyiv)

Aristarkhov O.M., Master of Science

(Ivan Chernyakhovsky National Defense University of Ukraine, Kyiv)

METHODS FOR MODELLING AIR BLAST ON STRUCTURES IN LS-DYNA. COMPARISON AND
ANALYSYS

Comparison of numerical methods for modeling the impact of an explosion on a metal plate such as
LOAD_BLAST; LOAD_BLAST_ENHANCED; Arbitrary LagrangianEulerian; Particle Blast Method; Smooth Particle
Hydrodynamics which areimplemented in the program LS-DYNA. The adequacy and accuracy of these methods
are evaluated depending on the distance ratio to the explosive charge. The advantages and disadvantages of
each method and recommendations for their use based on the results of this modeling and the experience of
the authors of thisarticleare presented.

ARTILLERY WEAPONS & SMALL ARMS

Hurnovych A.V., Doctor of Technical Science, Senior Research Fellow
Trofymenko V.G., Research Fellow
(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

METHODICAL APPROACH TO SOLVING THE INVERSE PROBLEM OF THE EXTERNAL BALLISTICS
FOR THE DETERMINING OF DRAG FUNCTION OF THE FLIGHT OF A PROJECTILE WITHOUT
THE SPECIALIZED EQUIPMENT

An approach to solving the problem of determining the drag function of the flight of a projectile based
on the results of test firing without the specialized equipment for measuring the speed of the projectile on
its trajectory is considered in paper. This approach provides the formation of individual drag functions for
different types of projectiles, which allows to abandon standardized functions and, as a consequence, improve
the accuracy of calculations.

The proposed approach is based on the inverse solution of a system of four first order differential equations
describing the motion of a projectile in the air as a rigid body movement. The angles of shooting the projectile
at different distances are used as the initial data.

Keywords: drag function, trajectory reduction of the projectile, differentiation of equation.
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Kolomiets V. M., PhD, Senior Researcher,

Kostetskyi V. 1., PhD, Senior Researcher

Lopatkin R. Yu., PiD, Associate professor

Myronets Ye. A., Junior Researcher

(Institute of Applied Physics National Academy of Sciences of Ukraine, Sumy, Ukraine)

Storizhko V. Yu., Dr Sci, Academician of NAS of Ukraine, Prof.

Firstov S. O., Dr Sci, Academician of NAS of Ukraine, Leading Researcher

Gorban V. F., Dr Sci, Leading Researcher

Danylenko M. 1., PhD, Senior Researcher

(Frantsevich Institute for Problems of Materials Science National Academy of Sciences of Ukraine, Kyiv,
Ukraine)

DEVELOPMENT OF ATECHNOLOGY FOR PROCESSING A RIFLED BARREL CHANNEL TO IMPROVE
WEAR-RESISTANCE OF THE BARREL

At modern stage of scientific development of society and in different manufacturing spheres in particular,
a considerable attention is paid to designing the high performance coatings for improving the materials
properties. One of the most important and promising spheres of to apply the results is military defence since
there is a need in improvement of wear and corrosion resistant properties of internal surfaces of the barrels. The
work concerns studies performed to obtain a technology of improving the operational life of the barrels with a
magnetron sputtering technique that permits obtaining high performance coatings in the view of physical and
technical parameters and that is environmental friendly and safe for a human.

It is common to apply Ta, W, Mo, Nb and their alloys with Cr, Co, Zr, Ti, Fe added for a high performance
internal coating of barrels. However, since industry of high performance explosives that increase impact on
the barrel material develops, there are still problems in search of the best coating of its internal surface and a
magnetron sputtering technique needs improving. The latter presupposes design of a magnetron sputtering
system of higher capacity and of a specific shape in accordance with internal shape of the barrels. While solving
these tasks, the authors at Institute of Applied Physics (Sumy) have constructed and efficiently tested a test
specimen of a cylindrical magnetron system for cleaning and sputtering the coatings at internal surfaces of a
barrel with dia at least 120 mm, since a magnetron can operate on direct, high-frequency or pulse current. The
developed magnetron system allows sputtering both one- and multi-layer coatings that is one of its significant
features. The coatings with Ta and Cr with high hardness and elasticity have been obtained to be potentially
used as a coating of the barrel.

Thickness of the coatings was measured with multiple-beam interferometry at a microinterferometer Mil-
4, physical and mechanical properties were studied with Berkovich pyramid at “Micron-gamma” appliance at
Institute for Problems in Material Sciences NAS of Ukraine (Kyiv).

Key Words: wear and corrosion resistant coatings, barrel channel, magnetron sputtering technique,
cylindrical magnetron, hardness, elasticity.
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Artamoshchenko V.S., Candidate of Technical Sciences, docent, Deputy Director of the Department of Military
Education, Science, Social and Humanitarian Policy of the Ministry of Defense of Ukraine

(Department of Military Education, Science, Social and Humanitarian Policy of the Ministry of Defense of
Ukraine, Kyiv)

Bubenshchykov R.V., lecturer at the Department of Missile Forces of the Faculty of Missile Forces and Artillery
(National Academy of Ground Forces named after Hetman Petra Sagaidachny, Lviv)

Stegura S.1., Senior Lecturer at the Department of Missile Forces of the Faculty of Missile Forces and Artillery
(National Academy of Ground Forces named after Hetman Petra Sagaidachny, Lviv)

Davydovskyi L.S., senior researcher of the Research & Development department of Weapons and Equipment
of Special forces

(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

APPROACH TO THE DEFINITION OF A FEASIBLE FUNCTIONAL AND ORGANIZATIONAL
ASSOCIATION OF INDIVIDUAL FUNCTIONAL ELEMENTS OF THE ENEMY FIRE SUBSYSTEMS

The combat use of rocket troops and artillery during the enemy’s fiery defeat in the military conflicts of the
last decades allowed for an analysis of the coincidence of the planned results and the actual ones. This analysis
shows that often the actual results of the enemy’s fire damage do not correspond to the planned one. The
main reason for this inconsistency is the lack of matching of the capabilities of different enemy fire-fighting
subsystems (intelligence, control, fire impact). This discrepancy is due to: a relatively small level of exposure
of the enemy’s objects at the time of planning the fire damage of the enemy, the inability to process the
intelligence received by the available forces by means of control, the lack of forces and means of fire influence
for the performance of tasks.

Also, the discrepancy between the capabilities of the intelligence subsystems, control and fire influence
between them leads to a lack of realization of some opportunities with insufficient other possibilities. This is
the reason for the non-fulfillment, in full volume, of the tasks of the enemy’s fire damage, or the use of excessive
forces and means to perform tasks.

The purpose of this research is to develop such an approach to determining the appropriate functional and
organizational association of individual functional elements of the enemy fire subsystem, taking into account
the possibilities of these, that is, the costs of their implementation.

The article highlights the approach to determining the appropriate functional and organizational
association of the individual functional elements of the enemy fire subsystems, in particular: the method of
determining the appropriate functional and organizational association of the individual functional elements
of the enemy fire subsystems, which, in contrast to the existing ones, allows to take into account the costs of fire
the defeat of the enemy and is based on the principle balance of forces and means of subsystems fire damage
of the enemy and improved set of indicators of subsystem properties subsystems fire destruction of the enemy,
and takes into account an improved approach to determining the factors that significantly affect the process
of fire destruction of the enemy.

The application of this methodology will minimize the costs of combining separate functional elements,
optimize the functional and organizational relationships between the individual functional elements and
the subsystems of the enemy’s fire damage, and increase the stability of the functioning of the subsystems by
creating a certain reserve of forces and means. According to the calculations carried out in previous studies
of the use of network-centric association of forces and means of fire damage of the enemy can increase the
degree of implementation of opportunities for fire damage of the enemy, on average by 15%.

Keywords:enemy firedamage, intelligence, control, fireinfluence, functional and organizational association,
separate functional elements.
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Boychun S.E., engineer, State Enterprise Design Bureau “Pivdenne” named after M.K. Yangel

MATHEMATICAL MODELING AND EXPERIMENTAL WORKING OFF OF GAS-LIQUID SYSTEMS FOR
SEPARATION OF REACTIVE SHELLS (ON THE BASIS OF THE MATMECH PROGRAM PACKAGE)

This paper presents general information about the complex of mathematical models and experimental
working off of separation systems of reactive shells based on the MATMECH software package. The article may
be useful for scientific and technical workers of the defense industry.

Key words: heat-mechanical system, split ammunition, computer technology.

AIRCRAFT ARMAMENT & FACILITIES

Smirnov V., Ph.D of Engineering, Senior Scientific Researcher,
(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

METHODOLOGICAL ASPECTS OF EFFECTIVENESS EVALUATION
OF ACTIVE LIMITATION SYSTEMS OF MARGINAL AIRCRAFTS FLIGHT REGIMES
IN MATHEMATICAL MODELING AND IN FLIGHT TESTING

While ensuring the safety of flights and increasing the combat capabilities of modern aircrafts great
importance is connected to equipping them with the appropriate technical devices. The article is devoted to
the analysis of the application on aircrafts of active limitation systems of marginal flight regimes which are
designed to prevent the aircraft from leaving the valid values of attack angle (overload) during its combat
application. The paper presents a mathematical model of an aircraft motion with an operating active
automatic limiter of marginal flight regimes. The model allows to fulfill a preliminary assessment of an aircraft
behavior with an operating limiter in different flight regimes, the influence of changes within the operating
tolerances of the machine’s parameters, aircraft alignment, etc. Methodological approaches to evaluation of
active automatic limiters of marginal flight regimes in flight testing are developed.

UAV

Silkov V.I., PhD, assistant professor

Zhevtyuk A.A., PhD,Senior researcher

(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)
Vorobiev N.M., Program director UAV “ANTONOV”

“DRONE” IN FUGOID FLIGHT

The article discusses the features of the flight stability of an unmanned aerial vehicle (UAV) in terms of
speed, substantiates the criteria and limits of a stable flight, and provides indicators of the fugoid motion
of UAVs. Stability was considered in two practically important flight modes: in a cruise flight along a given
route and in free movement with no operator interference in control. The features of the flight in the first and
second modes are shown, the reasons for the loss of stability are substantiated, and recommendations are
developed for taking the aircraft out of the critical situation to safe speeds. The article discusses the features
of the flight stability of an unmanned aerial vehicle (UAV) in terms of speed, substantiates the criteria and
limits of a stable flight, and provides indicators of the fugoid motion of UAVs. Stability was considered in two
practically important flight modes: in a cruise flight along a given route and in free movement with no operator
interference in control. The features of the flight in the first and second modes are shown, the reasons for the
loss of stability are substantiated, and recommendations are developed for taking the aircraft out of the critical
situation to safe speeds.
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Rozhonayev S.M., Candidate of Technical Sciences, Senior Researcher

Berezhniy O.M., Candidate of Technical Sciences, Senior Researcher
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EVALUATION OF THE EFFICIENCY OF OPERATION AND FIGHTING APPLICATION OF WEAPONS
AND WINDOWS OF COFFEE EQUIPMENT WITH PERMANENT CONTRACTS OF MANAGEMENT
UNDER THE PERFORMANCE INDICATOR OF THE IMPLEMENTATION OF THE PROBLEM

Developed method and method of estimation of efficiency of performance of objective for the case of
interrupted process of exploitation and battle application of arming and military technique on the basis of
ergo-networks graph-analytical models. Influence of feed-back on probability of faultless performance of
objective for the explored process is shown computations (on a model).

PRODUCTION, MODERNIZATION, MAINTENANCE

Petruk S.M.,
Paschenko O.V.
(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

METHODICAL ASPECTS OF INCREASING THE RESOURCE INDICATORS OF SPECIFIED ARMS
AND MILITARY EQUIPMENT

Based on the analysis of scientific, technical, industrial, technological and regulatory aspects, the article
proposes a set of measures to extend (increase) the established resource indicators of arms and military
equipment, as well as to create comprehensive conditions for their subsequent safe operation without author
supervision from the developers. Analysis of the forecasting methods that can be applied in predicting the
technical state of arms and military equipment, shows that the most acceptable in this sense is the method of
V.S. Pugachey, based on orthogonal representations of the random process that is being studied.

INTELLECTUAL PROPERTY

Komarov V.0., Head of the Scientific-Research Department of Patent-Licensing, Inventive and Innovative
Activities

Moskvitin O.0., Ph.D. in Engineering Science, Leading Research Fellow of the Scientific-Research Department
of Patent-Licensing, Inventive and Innovative Activities

Yaremenko M.P., Senior Scientific Fellow of the Scientific-Research Department of Patent-Licensing, Inventive
and Innovative Activities

Kurovsky T.Y., Senior Scientific Fellow of the Scientific-Research Department of Patent-Licensing, Inventive
and Innovative Activities

(Central Scientific Research Institute of Armament and Military Equipment of Armed Forces of Ukraine)

LEGAL AND REGULATORY ACCOMPANIMENT OF THE PROCESS OF CREATION
OF THE INTELLECTUAL PROPERTY OBJECTS IN THE USA

In the article were considered issues concerning the fundamental importance of intellectual property and
its protection in the United States of America. It was indicated that the Administration of the President of the
USA works to promote strong intellectual property rights protection and enforcement, both domestically
and abroad. As part of an integrated approach, Administration of the President of the USA views intellectual
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property strategy, policy and enforcement efforts, together, as key to helping secure the future of the innovative
economy and to maintaining competitive advantage.

The USA continue to build on past strategic efforts in all areas of intellectual property policy, including
patents, copyrights, trademarks and trade secrets, both domestically and abroad. But US Administration also
recognizes that for the United States to maintain its future economic competitiveness, America needs to think
strategically, regard America’s inventive and creative capacity as something that must be protected, promoted
and prioritized.

Of particular interest to the Ukrainian side is the practice of the US Ministry of Defense regulations
regarding intellectual property which were expanded considerably over the years, and today are quite robust.
An intellectual property section of the Acquisition Strategy is a statutory requirement at DOD acquisition
Milestone. An intellectual property strategy annex must become part of the Life-Cycle Sustainment
Plan during the operations and support phase. Advances in technology, expanded use of commercial
components, and increasing software content in DOD weapon systems have made intellectual property
issues more contentious between DOD and its contractors, especially original equipment manufacturers.
This is due in part to ambiguities in determining whether and how much a contractor or the government
funded particular developments.
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