ISSN 2079-0775 CEPIA "MAIINHO3HABCTBO TA CAIIP"

VK 539.3: 004.94

M.A. TKAYYK, O.I. IIIEHKO, A.B. HABOKOB, A.B. TPABOBCBbKHH, O.B. THTBHHEHKO

TEOPETUYHI OCHOBHU TA ITPAKTHKA ITPOEKTHO-TEXHOJIOI'THHOI'O
3ABE3IIEYEHHSA TAKTUKO-TEXHIYHUX XAPAKTEPUCTHUK

BOMOBUX EPOHbOBAHUX MAIIIMH HA OCHOBI

KOMIT'IFOTEPHOTI'O MOJEJIIOBAHHSA

3 MeTOI0 BHPIIICHHS NPOOJIEMH NPOEKTHO-TEXHOJOTIYHOrO 3a0e3MeUeHHs TaKTUKO-TEXHIYHUX XapaKTEePHCTHK OOHOBHX OpPOHBOBAHUX MAIIUH PO-
3po0IieHi TEOPETHYHI OCHOBH KOMII'FOTEPHOTO MOJENIOBAHHS MPOLECIB Ta CTAHIB HAWOLIBII HABAHTAXKEHUX 1 BiAMOBIZAIBPHUX KOHCTPYKI[IH LUX Ma-
muH. [Ipu boMy BpaxoBYIOTBCS Pi3HI BaXIMBI YMHHUKH, SIKi paHille He BpPaXOBYBAIHCS. 30KpeMa, Iie IPOEKTHO-TEXHOJIOTiUHI TapaMeTpH OpOHEKOp-
IyCiB: BOHH BIUIMBAIOTH HA MIIHICTb, JKOPCTKICTh 3aXMINCHICTh Ta AWHAMIUHI BIACTUBOCTI IMX OpoHekopmyciB. IIlmsaxom mimecnpsMoBaHOTO
BapiOBaHH [ApaMeTPiB JOCATAEThCS MOTPIOHMIA PIBEHb THX UM IHIINX TAKTUKO-TEXHIYHHX XapaKTEPHCTHK O0HoBHX OpoHbOBaHHX MamnH. HaBeneni
UTFOCTpalii JOCTIPKEHb.

Knrouoei cnosa: nerkobpoHpoBaHa 60l0oBa MaIlIHA, KOMI'IOTEPHE MOJETIOBAHHS, HAPYXCHO-Ie()OPMOBAHHI CTaH, yAapHa XBHII, OpOHErpo-
OUTTS1, OPOHE3AXHUILICHICTD

In order to solve the problem of design and technological support of tactical and technical characteristics of the combat armor-Rowan machines devel-
oped the theoretical basis of computer modeling of processes and conditions the most loaded and critical structures of these machines. This takes into
account a variety of important factors that were not considered previously. In particular, this design hulls process parameters that affect the strength,
rigidity and security dinical properties of these hulls. Through targeted variation of parameters achieved the necessary level of certain performance
characteristics of armored combat vehicles. These studies illustrate.

Keywords: lightly armored fighting vehicle, computer modeling, stress-strain state, the shock wave, armor, body armor

C 1enbio pereHus NpobIeMbl MPOSKTHO-TEXHOIOTMYECKOr0 00ECIIeYCHNS TAKTHKO-TEXHUUECKUX XapaKTEPUCTHK OOCBBIX OPOHMPOBAHHBIX MAIIHH
pa3paboTaHBl TEOPETHYECKHE OCHOBBI KOMITBFOTEPHOTO MOJIEIMPOBAHMUS MPOIIECCOB U COCTOSHUI HanOoee HAarpy)KCHHBIX M OTBETCTBEHHBIX KOH-
CTPYKILHMH 3THX MaIluH. [Ipu 3TOM y4uTHIBAIOTCS pa3iiM4HbIC BaKHbIC (PAKTOPBI, KOTOPHIE PaHEe HE PACCMATPUBAIKNCH. B 4acTHOCTH, 3TO MPOEKTHO-
TEXHOJIOTMYECKHE TTapaMeTpbl OPOHEKOPITYCOB, KOTOPBIC BIMAIOT Ha HPOYHOCTb, )KECTKOCTh 3ALUIICHHOCTh U JUHAMUYECKNE CBOHCTBA 3THX OpOHe-
xopirycoB. [TyreM 1eneHanpaBIeHHOTO BApSUPOBAHMS ITAPaMETPOB JOCTUTAETCSI HEOOXOAUMBIN YPOBEHb TEX MM MHBIX TAKTHKO-TEXHHYECKHUX XapaK-
TEPUCTUK 00EBBIX OPOHMPOBAHHBIX MalKH. [IpuBeeHHbIE WIUTIOCTPALUH HCCIICIOBAHUH.

Knrouesvie cnosa: nerkobpoHnpoBanHas 60eBasi MalllMHA, KOMIBIOTEPHOE MOJICIHPOBAHNE, HAPSHKCHHO-1e(hOPMUPOBAHHOE COCTOSHUE, YIap-
Has BOJIHA, OpOHENIPOONBaEeMOCTb, OpOHE3aIUTa

Beryn NapaMeTpUYHOI0 MOJICIIOBAaHHS MIPOLIECIB Ta CTaHIB
y CKJIaJHUX MEXaHIYHHX CHCTeMax [5], sxuii OyB
PO3BHHEHUI Ta aJaNTOBaHUM JUId PO3B'SA3aHHA 3a-
Jlad CHHTE3Y MPOEKTHO-TEXHOJOTIYHNX NapaMeTpiB
0oifoBMX OpOHBOBAaHMX MAIIWH 33/ JIOCSTHEHHS
3aganux TTX.

[leBHi acmekTH 3alpPOIIOHOBAHOTO MiIXOIy
BUKIaeHl y poborax [4-7]. Pa3zom i3 TuM motpe-
OyIOTh CBOEI peaimizamii TI METOIM Ta MOJEII, IO
Oysu omMcaHi y 3araJibHOMY BUTJISIII. TakoX BOHU
BUMAraroTh UTIOCTpalii 11010 MOTEHIIIHHUX MOXIIHU-
BOCTEH 3aCTOCYBaHHA /[0 PO3B'SI3aHHA OKPEMHX
YacTHHHUX 3a1a4. OTXe, MOCTaa akTyalbHa 1 BaXK-
JMBa HAayKOBO-TEXHIYHA MpoOiieMa, mo motpedye
CBOTO BHpIIICHHS Ta sIKa CTajxa 3MICTOM IIi€i pobo-
TH.

Y pobori [1] Oyn0 MOCTaBICHO aKTyalbHY i BOXKIHBY
U1 OpoHEeTaHKOOymyBaHHA YKpaiHu mnpobOiemy. Bona
OJIATa€e y po3poOIli TEOPETUYHUX OCHOB Ta KOMIT FOTEPHUX
3ac00iB TPOEKTHO-TEXHOJIOTIYHOTO 3a0e3NEeYeHHs] TaKTH-
ko-TexHiyHnX xapakrepuctuk (TTX) merkoOpoHROBaHHUX
6oiioBux MammuH (JIBM).

MiticHo, 151 mpobyieMa € 3HaYyIor y OyIb-SKHil Jac.
[Tpote, 3 ypaxyBaHHSM BiHCBKOBO-TIOJITHYHHX YMOB, IO
ckianucsi B YKpaiHi y 3B’sI3Ky i3 mpoBejieHHSAM OOHOBHX
il y cXigHUX 00jacTsx, I npoOrieMa HaOyBae Haa3BU-
qaifHo{ roctpoTH. OTXKe, 3arabHUI MiAXiJ, IO MpeICTaBIIe-
HU y poOoTi [1], HabyBae 0coOMMBOT Bary, apke BiH CIYTYE
METO/IOJIOTTYHOI0 OCHOBOIO MOOYZI0BH HOBHX METOIB, MOJIe-
Jier, 3aco0iB 3a0e3NeyeHHs TaKTUKO-TEXHIYHUX XapaKTepu-
CTUK 00HOBMX OPOHBOBAHMX MAIINH IUISIXOM OOTPYHTYBaHHS
BIINOBITHMX TMPOEKTHO-TEXHOJIOTIYHUX PIllICHh HAa OCHOBI
KOMIT'IOTEpPHOTO MO/JIEITIOBAHHS TPOLIECIB TA CTaHIB HAHOUTBII
HABaHTAKEHMWX 1 BIANOBITAJBHUX €JEMEHTIB KOHCTPYKINH
JIerKoOpoHbOBaHNX OoHoBUX MamtvH (JIBM).

Mema pobomu — peaiizallis HAyKOBHX OCHOB
MPOEKTO-TEXHOJIOTIYHOTO  3a0€3IeYCHHsT  3axMIle-
HOCTi 1 MIITHOCTi JIeTKOOPOHBOBaHUX OOHWOBHX Ma-
IIMH Ha OCHOBI pE3YJBTAaTiB MaTeMaTHYHOTO Ta
KOMITFOTEPHOTO MOJETIOBaHHS (Di3MKO-MEXaHIIHUX
IporeciB i cTaHIiB OpOHEKOPIYCiB MpH Aii 3aco0iB
YpaXXeHHs 13 ypaxyBaHHSIM TEXHOJIOTIYHUX YHHHUKIB

Sk 3a3HavaeThes y poboTax [2—4], ans 3abe3neueHHs i OOTpyHTYBaHHSI Ha iX OCHOBI PalliOHAJBHHUX TPO-
TTX cydacHux OoHOBHX OpOHBOBAHMX MAalIMH MOXYTb €KTHO-TEXHOJIOTTYHUX PillIeHb.

OyTu 3actocoBaHi HaifpizHOMaHIiTHIII 3acobu. IIpore, sk
miKpecieHo B pobori [1], cama s mpobiiemMa € KOMIUIEKC-
HOIO, a, OT)KE, i IHCTpYMEHTH ii BUpIIIEHHS NOBUHHI HOCH-
TH KOMIUIEKCHUI Xxapaktep. Biamosimno, y po6oti [1]
3alPOIIOHOBAHO 3aCTOCOBYBATH METOJ y3arajibHEHOTO

AHaJi3 cTaHy nNpodJemMu
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Mertoau Ta Moaeai

Juis imrocTpariii MOKIMBOCTEH IMigXOIy, 3aIpOIIOHO-
BaHOro B poboti [1] Ta ommcanoro B [7], mocmimkeHi
JeKinbpKa (Qi3nKo-MeXaHIYHHX MPOLECIB Ta CTaHIB B OpoHe-
KOpIycax JEerKOOpOHbOBAaHMX MAIlMH, L0 BIUIMBAIOTH Ha
TTX mux mamumH. Y po0oTi ommcaHe po3B’si3aHHA cepii
3a7a4, OO0 y CYKYIHOCTI CHpSIMOBaHi Ha 3a0e3nedyeHHs
migBuiieHHs TTX 1erkoOpOHbOBAaHMX MAIMH HA OCHOBI
MOJICTIIOBaHHS PIi3HUX (Di3MKO-MEXaHIYHUX MPOLECIB 1
CTaHiB y OpOHEKopIycax MpH ix 00HOBOMY 3acTOCYBaHHI
Ta OOTPYHTYBaHHS BiAIMOBITHUX IPOEKTHO-TEXHOJIOTIIHUX
mapamMeTpiB OpOHEKOPIYCiB.

3okpema, ipH TTOOYIOBI MaTEMAaTHYHOI MOJIEI TPY>KHO-
IUTACTUYHOTO 1epOpMYBaHHS OPOHEKOPITYCIB TPH TIPOXOI-
JKEHHI yzmapHoi XBuili c(hopMyIIbOBaHI HOBI piBHI Ta KpUTepii
3aXMILEHOCTI TIPY Jii yJapHoi XBwI Ha OpoHeKoprycu Ooiio-
BUX OpOHBOBAHMX MarvH. Ha 107aTok 10 TpaauiiiiHuX Kpu-
TepilB THIy HEIOIMYIIEHHs IUIACTUYHHX JedopMariiii (Tooto

HEMNEPEBUIIICHHS eKBIBAJICHTHUMY HANpPYKCHHAMU G, , MEXI

TeKy4ocTi G,) O,, <0,, ab0 30epeKEeHHs TepPMETHYHOCTI

(ToOTO HEmepeBHIICHHS e(opMAaIisIMI TOITYCTHMOTO PiBHS
8) €<, BUCYBaeThCs BUMOra 30€peKeHHS LIUTICHOCTI Opo-

HeKopiITyca (TO0TO HeMIePEeBUILCHHS G, MEXi MILHOCTI G, ) —

5
HOBHI KpUTepiii, OUIbII aileKBaTHU: G, <G, .

Y po6ori, Ha BiIMiHY Bi/l TPaJUIIHHMX MiIXOIB, BPaX0-
BaHI Pi3HI BIACTHBOCTI i TIOBE/IiHKA MaTepiary OpoHemaHe i
BHYTPIIIHBOI CHIIOBOI CTPYKTypu. Takoxk BIEpIie BpaxoBaHA
3QIIEKHICTh MEXI MINHOCTI 1 IUIACTUYHOCTI Bij IIBHIKOCTI
nedopmyBanHs (prc. 1).
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Puc.1 — 3anesicricmo medici miyHocmi i naacmudHocmi
610 WBUOKOCIE 0eqOPMYBAHHS:
a— diaspama « O — & » dna mamepianie bponenaneneii 1 ma
GHYMPIUHLO2O CUTOB020 KAPKACy 2 OGpOHeKopnycis;
6 — diazpama xapaxmepa 3a1eHCHOCMEN « G — € — £ » NPU UGUOKICHO-
My OeqhopMyBarHsL Mamepianie OPOHEKOPnyCie

BukopucTani 3aK0HH TIACTUYHOI Tedii IHKpeMEHTaIbHO-
TO THITy i TCOMCTPUYHO HEJIHIMHI CIIBBIAHOIICHHS IS Jie-
¢dopmaniid. s ommcy mporecy OOTIKaHHS OpOHEKOpITyCiB
YIApHOIO XBHJICIO 3aCTOCOBYIOThCS piBHsHHA Hap'e-Ctokca.
MaremaTriHa MOJEIb MpOLiecy OPOHENPOOUTTS OyIyeThCsl Ha
OCHOBI PiBHSIHb MEXaHIKHU CYLUTBHOTO CEPE/IOBHUINA: 30epexeH-
HS MacH, eHeprii Ta KibKocTi pyxy. Ilopsn i3 mmuM 3acTocoBy-
FOTBCSI eMITIpHaHI (GOPMyIH I OL[HKH {HTETPATBHUX Xapak-
TEPUCTHK OPOHENPOOUTTS.

TIpn JIOCIT JDKEHH1 JTMHAMIYHOTO HarpyXeHo-
JiehOpMOBAHOTO CTaHy OpOHEKOPITyCiB MpH Ail 3yCHiIb Bitadi
3aITUCY€ETHCS CHCTEMA JIIHIMHNX PIBHSHD MEXaHIKH CYLIJIEHOTO
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CEepEIIOBHIIIA, a TAKOXK TIOYATKOBI 1 KpakioBi yMoBH. J{yis
cratnyroro HJIC TOHKOCTIHHOI KOHCTPYKIi BCTAHOB-
JIOETBCSI MOJKJIMBICTD JliHEapu3allil HOro KOMITIOHEHT
TIPH BapitOBaHHI IPOESKTHO-TEXHOJIOTTYHHX TapaMeTpiB.
LIt 3aKOHOMIpHICT, TIONIMpEHa 1 Ha JMHAMIYHUH
HanpyXeHo-1e(OPMOBAHUI CTaH.

VY poboti mns mpencraBieHHS (QYHKII BiATYKY
3aIIPOIIOHOBAaHO BHKOPHCTOBYBATH  KyCKOBO-JIHIHHY
alpOKCUMAIlI0 y KOXXHOMY KBampauTi. s 1p0ro
BHUKOPHCTOBYETBCS METOZOJIOTIA "perepHuX”" po3B's3-
KiB. Ha BinMiHy BiJ BiJOMEX ITi/IXO/IiB, 3aIIPOTIOHOBAaHA
HOBa METOOJIOTISl YTOYHEHHs CKIHYEHHO-PI3HHLIEBHX
aTpOKCHMAIlif Ha OCHOBI CKIHUYEHHHX pPI3HHIL — 3a
""perrepHAMA" PO3B’SI3KAMHU.

TakuM YMHOM, Ha BIMIHY BiJl TEXHOJOTIH "dop-
Hoi" Ta "Oi0i (1po30poi) CKpUHBOK", po3pobiieHa HOBa
TexHoJoris "cipoi ckpuHbKH'. [IpM mpOMy CTymiHB
"mpo3opocTi” i€l "CKPHHBKA" 30UTBIIYETHCS MIITXOM
TIO€THAHHS JIBOX TPOIIETYP:

1) 3a paxyHOK 3MEHIIICHHS KPOKY IMCKpETH3aril
00J1acTi TapaMeTPUIHOTO MPOCTOPY;

2) B pe3yJbTaTi JIOKaJIi3allii 30HH pO3MIIIeHHS TI0-
TOYHOTO HAOJIFKEHHS PO3B'SI3KY.

VY 11bOMy — MPHHIIUIIOBA BIIMIHHICTH TAHOTO Me-
Tozy. BiH TIpOIOHYe MOEAHAHHS TOYHOCTI Ta omepa-
THBHOCTI pO3B’s3aHHs 3a/a4 cuHTe3y. Kpim Toro, BiH
3BOJMTH 3aJjauy CHHTe3y [0 CTaHAapTHOI 3ajadi
JiHIHOTO TporpamyBaHHs. Po3poOneHunii miaxia 3a-
CTOCOBHHMH /TSl IIMPOKOTO KOJIa 33/1a4: 1 OpoHe3axuIIe-
HOCTI, 1 MIITHOCTI, 1 BIUTAIITYBaHHS BiJl PE30HAHCIB.

[Ipu po3s's3aHHI Wi€l 3a1a4i OCHOBHHUN HAaro-
JIOC pOOHTHCSI Ha BIPOBAKEHHI METOJY y3arajb-
HEHOr0 TapaMeTPUYHOTO MOJICIIOBAHHSI Ta pe-
amizamii MaTeMaTHYHHX MOJENeH y  BHIIIAIL
CHeLiali30BaHNX  MPOTPAMHO-MOJEIBHUX  KOM-
wiekciB (CIIMK). OcHoBHa ifiess — MOETHAHHS T1e-
peBar TOTY)XXHOCTI YHIBEpCAIBHUX MPOTPAMHHUX
MMaKeTiB 1 HaIJIEHICTh Ha OO0'€KT HOCHIDKEHb 3a
paxyHOK cremianizoBaHux MoayiiB. OCHOBOIO
CIIMK € mapamerpu3oBaHi MOAEMi, SKi TaOTh
3MOTY BapiloBaTH caM O0'€KT JOCIIKEeHB, 30epira-
I04YM HOTO LUIICHICTh i3 TOYKH 30pYy I'€OMETPHYHOT
(dbopMH, BIACTUBOCTEH MaTepiaiiB, MiFOYMX HABaH-
Ta)KeHb 1 TPaHUYHUX YMOB (pHC. 2).

CTBOpEHI IMICHCTEMH MOJICIIOBAHHS  yIapHO-
XBIJILOBOI JTii HA OPOHEKOPITYC, Mii Ha HBOTO KiHEMa-
THYHUX OOENpHIAciB, JUHAMIYHUX 3yCHIIb, @ TaKOX
YyTJIMBOCTI JAWHAMIYHMX XapakTEpUCTHK 10 3MiHH
MPOEKTHO-TEXHOJIOTIYHUX TIApaMeTpiB OPOHEKOPITYCiB.
Bonn Oynam ampoOoBaHi Ha TECTOBHX 3ajauax IIpo
Harpy>XeHo-/1e()OPMOBaHUH CTaH JIErKOOPOHBHOBA-
HUX 00HOBUX MamuH (puc. 3).

Po3pobnero Takox MporpaMHHHA KOZ Ta MO-
Jlenni AN aHaji3y CHeKTpy BiacHHX dactoT (BY)
KOJIMBaHb npu BapiroBaHHI IIPOEKTHO-
TEXHOJIOTIYHUX mapameTpiB. Tak, mIg TecToBOi
Mozeni kKopmyca 6pornerpancnoprepa bTP-3E (nus.
puc. 3) oTpuMaHi BiIacHi 4acToTu Ta (JOPMH KOJIH-
BaHb 3QJI)KHO BiJl 3MiHM TOBLIMHM HaHeJIeH Jer-
KOOpOHBbOBaHHMX MalIKH (puc. 4-6).
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Mopaynb reHepyBaHHs PO3PaxyHKOBUX
moneneint y popmari CAD/CAM/CAE
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Puc. 2— Cmpykmypa cneyianizo8ano2o npocpamHo-mo0eibH020 KOMNIEKCY
/11 PO36'5I3aHHS 3a0a4 AHANIZY MA CUHMEIY

a (nepemiugenns) 0 (Hanpysicennsn)

a—6mum, 6 —8 mm,

6mm 7mm

Puc. 3 — F'eomempuuna ma cKinuenHo-e1eMeHmua
Mmooeni bponexopnycie 5TP-3E

- - . ——a

r (Hanpyscenns)

B (nepemiwjenns)
Puc. 4 — Xapaxmepni kapmunu posnooiny xomnonenm H/JC npu eéapirosanni mosuunu dporenaneneti kopnyca BTP-3E:

6 —9mm, 2— 10mm

6mm 7mm

10mm

& L &£ &5

1-a énacna wacmoma

4-a enacna vacmoma

Puc. 5 — Jlesxi enacui ¢popmu Konusanv 015 HOMIHAILHO20 (8 MM) PO3NOOILY MOSWUHU | NPU 8APIIOGAHHI MOBUWUHU

BucHoBKH

VY poOoti oTpumana pilleHHs akTyalbHa HAyKOBO-
NpaKkTHYHA TPoOIeMa PO3POOKH TEOPETUYHHX OCHOB IMPO-
EKTHO-TEXHOJIOTTYHOTO 3a0e3MEeYEeHHsI TAKTUKO-TEXHIYHUX
XapaKTePUCTUK  JICTKOOPOHBOBAHMX  MAIIMH  I[UIIXOM
OOTpYHTYBaHHA TEXHIYHHX pIIIeHb OpPOHEKOPITyCiB 3a
KPUTEPISIMM  3aXHINEHOCTI,  MIIHOCTI,  JKOPCTKOCTI,
BiOpO30YINTMBOCTI BiJ il KOMIUIEKCY Ypa)KalOuuX YWH-
HUKIB, 110 Ma€ BEJHMKE 3HA4YCHHsS A5l OpOHETaHKOOYy-
BaHHS YKpaiHH.

OtprMaHi HACTYITHI HAYKOBI PE3yJIbTATH:

1. Ha ocHOBi pO3BUTKY METONy y3arajJbHEHOTO Hapa-
METPUYHOTO MOJEIIOBaHHS Ta MOIIMPEHHS HOro Ha mpo-

€KTHO-TEXHOJIOTIUHI pillleHHs! po3poOJICHNH HOBHH
maxix g0 3a0e3medeHHs  3aJaHUX — TaKTHKO-
TEXHIYHUX  XapaKTEPUCTHK  JIETKOOPOHbOBaHMX
0OMOBUX MaIlIMH, SIKUH IMoJiArae B iX 3a0e3meueHHi
K pe3yJbTaTy B3aeMOJil Ta B3a€MOBIUIMBY KOH-
CTPYKTHUBHHX PillleHb, TEXHOJOTIYHHUX PEXUMIB 1
yMoOB BHpoOHHUUTBA. [Ipy 11bOoMy Briepiiie MHOXXHMHA
TEXHOJIOTIYHIX YMHHHKIB 3alydeHa SK Taka, II0
MEBHOKO0 MIpOI0 Bu3Hauyae piBeHb TTX i sk Bapiiio-
BaHa, IyKaHa.
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Puc. 6 — Bracui yacmomu Konueans OpoHekopnyca,
gioHeceni 00 3navenvy BY 3 6az06um 3navenHsim
moswunu navenetl (8 Mm), 8 sanrexircHocmi
810 cmynems: CMOHULY8AHHA / NOMOBWEHHS YUX nauenell

2. 3ampomoOHOBaHWN HOBUH MiAXiA IHTETPOBAHWHA Yy
KOMILUIEKC MAaTeMaTUYHUX MOJCNICH, 5Ki, Ha BiAMIHY Bif
BiJOMHX CIIPOIIEHUX, € HENiHIHHUMH Ta OLIBII aJeKBaT-
HUMH, I B HUX IMIDIEMEHTOBaHO yci BapiiioBaHi, y TOMy
YHCII TEXHOJIOTIUHI, mapaMeTpu. Takok y IHUX MOJIEIsX
BiZIoOpaXkeHi He TUIbKHU (hi3UUHI, TEOMETPHUYHI, CTPYKTYpPHI
HENIHIHHOCTI, alle i MmapaMeTpuyHi, IO BiApI3HAE iX Bif
Bizomux. [Ipy IbOMy HOBHMH SIKOCTSIMH CTBOPEHUX MOJIe-
neit € te, mo ckianoBi TTX MoKyTh BU3HAYATUCS y XOi
aHaizy (i3MKO-MEXaHIYHUX TPOLECIB i CTaHIB SK IXHIM
MpsIMAN pe3yibTaT. BakIMBOIO BIIMIHHOIO OCOOJIUBICTIO
JIAHUX MOJENed € BpaxyBaHHs paHillle HEeBPaXOBYBaHHX
(hI3NYHNX YMHHUKIB, 30KpEMa: 3aJICKHICTh HalpyXXeHb HE
TUIBKH Bix AedopMariiii, a i Bix mBHIKOCTI AehopMyBaH-
HsI, HasIBHICTh NIEKUTBKOX JUISHOK HAa KPUBIH "HaNpy»XeH-
Hi-nedopmanii”, a, BixnoBigHO, 1 hOpMyBaHHS KpUTEPIiB
3aXMIIEHOCTI 32 PI3HMMH YMOBaMH 1 piBHAMH; BIUIMB TeX-
HOJIOTIYHO 3YMOBJICHHX HEOIHOPITHOCTEH 3a TOBIIMHOIO
OpoHenaHened Ta B iX IUIaHI, IO BUKJIMKAETHCS Tep-
MOXIMIYHUMH BIUIMBaMH NP MPOKATI, Taps4oMy HITaM-
ITyBaHHI 1 TIpW 3BapIOBaHHI OPOHENHCTIB, Ha iXHI 3aXHCHI
BJIACTHBOCTI; BIUINB IMPOEKTHO-TEXHOJOTIYHUX HapamMeTpiB
Ha JIMHaMIYHUH  HampyXeHo-neopMoBaHMII  cTaH i
BiOpO30YAIMBICTE OPOHEKOPITYCIiB; PO3MIMPEHO MHOXHHY
YMHHHKIB, 1[0 BPaXOBYIOThCS IIPH MOZEIIOBaHHI ypakaro-
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YHX BIUINBIB.

3. Kommiekc MaTeMaTHYHUX MOJENeil Ha oc-
HOBI HOBOTO MIAXOAY peaji30BaHMH y BHITLII
CIeMiai30BaHOTO MPOTPAMHO-MOAETHHOTO KOM-
IUIEKCY, SIKMH, Ha BIAMIHY BiJ BiZOMHX, MOOy1OBa-
HUH Ha TOEIHAHHI IepeBar YHiBepCalbHUX MPO-
TpaMHHX MPOIYKTIB i CTeNiaTi30BaHUX MOIYJIIB, K1
BPaxoOBYIOTh OCOOJNMBOCTI TOTO HYH IHIIIOTO KOH-
KpPETHOTO0 00'€KTa JOCIHJKEHb 1 MEepeBOIATh X Y
npeaMmetHy obxacte. Ha 1iif ocHOBI cTBOpeHi Mo-
JIeNli Ta30IMHAMIYHOTO OOTiKaHHS OpOHEKOPIYCiB
MammH tuny MT-JIB, BTP-80, BTP-3E Ta iHmmx, a
TaKOX iX MpPYKHO-IDIACTUYHOTO aeOopMyBaHHS i
pYHHYBaHHS IIiJ] Ti€I0 yOapHOI XBHJI Ta KIHSTHIHIX
Ooernpunacis, MoJenl AMHAMIYHOTO HAIPY)XEHO-
Je(hopMOBaHOTO CTaHy Ta BiOpo30ymMBOCTI OpoHe-
KOpITyCiB TpW [il 3yCHWJIb Bilmayi Ta IHIIAX YHH-
uukiB. CrBopenuii CIIMK nmae 3Mmory iHTerpyBaTH
HOTo y CHCTEMH aBTOMATH30BAaHOTO IPOCKTYBaHHS,
TEXHOJIOTIYHOI MIATOTOBKMA BHPOOHHIITBA Ta [0-
cimimkens, ekcioryatoBannx B Kb, H/IIL, yHiBepcu-
TeTax, Ha MIANPUEMCTBAX, MPUYOMY y PEKUMI IX
IITaTHOTO (DYHKIIIOHYBAaHHSI.

4. TpoBeneHwi Ta onmcaHuil y poOOTi KOMIDICKC
YHCIIOBHX JIOCIIDKEHb peakilii OpoHekopmyciB JIEM Ha
Iif0 3acO0IB ypaXKeHHS 1aB MOXKIMBICTH YCTAaHOBHUTH
3aKOHOMIPHOCTI iX BIUIMBY Ha 3aXHINICHICTH Ta PO3PO-
OWTH peKoMeHIalii MoA0 OOIPYHTYBaHHS IMPOEKTHO-
TEXHOJIOTIYHHUX TapaMeTPiB.

Hapmani 3ampornoHoBaHi miaxoau OyayTh 3a-
CTOCOBaHi Uil OOIDYHTYBaHHs IapaMeTpiB Hep-
CHEKTUBHHX JIETKOOPOHBOBAHUX OOMOBHX MAIIHH.
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