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3AT'AJIbHA XAPAKTEPUCTHUKA POBOTHU

AKTyaJlbHICTh TeMH. {151 cTBOpeHHs BinoBiHO A0 HopM nbOTHOI mpuIaTHOCTI
HOBHUX KOHKYPEHTOCIPOMOKHMX JIITaKIB TPAHCIIOPTHOI KaTeropii HEOOX1AHO pO3pOOIsSTH
HAyKOBO OOIPYHTOBaHI METOAM iX MPOEKTYBaHHS, BUPOOHUIITBA Ta BUMPOOYBaHHS Ta 3a-
0e30euyBaTH CydacHi 3MIHIOBaHI BUMOT'H aBlallifHOTO puHKY. [Ipu cTBOpeHH1 TpaHCOPT-
HUX JIITaKiB (paxiBIll aBiallifHOI IPOMMCIIOBOCTI CBITY BUKOPHCTOBYBAJIM METOJI aBTOMa-
THU30BaHOT'O Ta CUCTEMHOTO MPOEKTYBAHHS. 3HAYHUI BHECOK Y PO3POOJICHHS METO/IIB MPO-
€KTYBaHHS (DI03€JISDKIB TPAaHCHOPTHHX JiTakiB 3poounu daxisui AT «KAHTOHOBY, Harii-
OHAJILHOTO a€pOKOCMIYHOTO YHIBEPCUTETY «XapKIBCbKHUI aBlalliiHuil iHCTUTYT», Harrio-
HaJIbHOTO yHiBepcuTeTy «KuiBchkuil aBiamiiiauii iHCTUTYT», YKpH/IIAT Ta iHmmx opra-
Hi3arin.

Ha eranax ¢opMyBaHHSI 3araJlIbHOTO BUTJISATY JIiTaka, HOTO KOMIIOHYBaHHS 1 OCHOBHHX
XapaKTEPUCTHK, CTBOPESHHS 3araJibHOi KOHIICTIIIT TPOEKTYBAHHS KOHCTPYKTOPH BITUU3HSI-
HUX 1 3apyODKHUX IIKUI MParHyJiv 10 BUCOKOTO PiBHS JOCKOHAJIOCTI HOTO aepOIuHAMIKH,
CTIHKOCTI Ta KEPOBAHOCTI, MIITHOCTI i pecypcy, BaroBUX XapaKTepPUCTUK, TEXHOJIOTTYHOCTI
BUpPOOHMIITBA Ta eKkcrutyaTailii. CbOrojHi Ha piBHI BUCOKOi KOHKYPEHIlli Ha PUHKY aBia-
[IAHOT TEXHIKU KPIM XapaKTEPUCTHUK JIITaKa BEJIMKE 3HAUCHHS MAalOTh BUMOTH 3aMOBHHKIB,
BHUPIIICHHS 1X JIOTICTUYHUX 3aBJaHb 3 HAWOUIbIIOW e(PEKTUBHICTIO. 3a3BUYA 1€ HE €U-
HUUN JIOTICTUYHUN HANPSIMOK, BIH MOXE YacTO 3MIHIOBATUCH Y 3B’SI3KY 3 MEPErJISIIOM T0-
Tped puHKy. ToMy 3a7J0BOJILHUTH 111 MOTPEOU OJTHUM TUIIOM MOBITPSIHOTO CYJTHA MOXKE Oy-
TU HEJOCTAaTHIM a00 Mayio €()EeKTUBHHUM, IO 1 3yMOBIIOE MOTpeOy pO3TIsIaTh Ha eTari
€CKI3HOI'0 MIPOEKTYBAHHS CTBOPEHHSI €AMHOT IaTGopMHu 1Jis OaratboX THUIMIB JIITAKIB Ta iX
Moaudikamiil. Takuil miaxia qae 3MOry MiIBUIIUTH €EKTUBHICTh BUKOPUCTAHHS PECYPCIB
eKCIUTyaTaHTa 3aBISKH 3MCHIIECHHIO HOMEHKIIATYpH 3alaCHUX YacTHH JIiTaka, a OTXKeE,
M1JIBUIICHHIO B3a€EMO3aMiHHOCTI, 3MEHIIIEHHIO Yacy Ha MiIT0TOBKY Ta MEPENiAroTOBKY 00-
CJIyTOBYIOYOTO Ta JIbOTHOTO MEePCOHATY.

Jlist 3a0e3neueHHsT UX BUMOT METOJAM MPOEKTYBAHHS Ta CTBOPEHHS €(PEKTUBHUX
3pa3KiB aBiallifHOI TEXHIKK PO3BUBAIOTHCS 1 TPAaHCPOPMYIOTHCS pa30oM 13 PO3BUTKOM aBia-
IIHHOT HAyKU W TEXHIKH, CBITOBUM PUHKOM Ta BIPOBAKEHHSIM KOMIT'IOTEPHUX 1HTETPO-
Banux cucreM CAD/CAM/CAE/PLM. BoaHouac 3’ SIBISIOTHCS IPUHIIUIIOBO HOBI METOM,
SK1 BIIKPUBAIOTh MOXJIMBOCTI JIJI1 PO3POOHUKIB aBialliiiHOI TEXHIKH YCIIIIIHO ajaTanTyBa-
THCS JI0 MOCTIHHO 3MIHIOBAaHUX BUMOT 1 3aBJaHb. 3HAUYHY YAaCTUHY TaKUX POOIT BIAETHCS
BUKOHYBATH 3a JIOTIOMOTOI0 KOMITIOTEPHUX IHTETPOBAHMX CHUCTEM, IO 3a0e3medye iHTer-
partito po3paxyHKOBHUX, EKCIICPUMEHTATBHIX METOMIB MMPOEKTYBAHHS 3 METOJJaMH KOMIT TO-
TEPHOTI'0 MOJCIIIOBAHHS JIITaKIiB Ta iX Moaudikaliii BiJ moyaTKy po3poOJIeHHs JiTaka Ta
YIPOJOBK HOTO MTOBHOTO KUTTEBOTO ITUKITY.

B Vkpaini nigxig A0 CTBOPEHHS €AUMHOI MiIaTOpMHU HAHOUIbII SIBHO BUPAXXEHO B
cermenTi cimeiictBa nitakiB AT «AHTOHOB» — AH-1x8. Takuii npuHuun 3ade3nedye
3MEHIIEHHS] 4acOBHX, (DIHAHCOBHMX, BUPOOHMYMX Ta €KCIUTyaTallWHUX BUTpPAT MPHU PO3-
poOJIeHHI HOBOTO THUTY JiiTaka. BiH TakoX Ja€ 3MOTYy YCHIITHO 3A1MCHIOBATH aJlalTalliio,
PO3pO0JICHHS HOBHX THIIIB JIITaKiB 3aJICKHO BiJl IIOCTIMHO 3MiHIOBAaHUX BUMOT 3aMOBHHKA,
TAM CaMHM BUPINIYIOUd HWOTO MOTpeOu HauOimbin edekTuBHO. KpiM I150TO, BIAETHCS
3HAYHO CKOPOTHTH YacOBI PaMKH PO3pOOJIEHHS, BUTOTOBJICHHS Ta cepTU(IKAIli 3aBIsSKH
BUKOPUCTAHHIO TOTOBUX TEPEBIPEHHUX PIIIEHb Ta MIBUIAKIM YB 311l HOBUX YHACIIJIOK IIO-



MEePEHHOTO TPOIpAIfoBaHHsA. TOMY BaXKJIMBHM acIEKTOM Yy pO3pOOJieHHI HOBUX THIIIB
JITaKiB € CTBOPEHHSI METO/IIB 1 MPUHIUIIB (DOPMYBaHHS Ta MPOEKTYBAHHS PI3HOMAHITHUX
THUIIIB JIITaKiB Ha 0a3l ojHiel marGopmu. Y cBOIO Uepry, iICHYIOTh NMPUKIIAIU CTBOPEHHS
nitakiB AH-10/AH-12 Ta AH-24/An-26/An-30/AH-32, KO BOHHM MarOTh MIPUHIIUIIOBO 1H-
e IJTbOBE MPU3HAYCHHS. Y I[bOMY BHUMNAAKY iX Mojuikaiii 3Ha4YHO PO3MIUPIOIOTH
eKCIUTyaTallliiHl XapaKTepUCTUKU 0a30BOTO JIiTaka 1 K HAC/IJIOK JIal0Th 3MOT'Y BUKOHYBa-
TH OUIBIIMKA CHEKTP 3ajad, 110 MO3UTHUBHO MO3HAYAETHCA Ha iX €KCIUTyartailii Ta BUpOO-
HUIITBI.

Tomy po3poOieHHST OAHOTO 13 HAYKOBUX METOJIB IHTETPOBAHOTO MPOEKTYBAHHS 31
CTBOpPEHHS Cy4aCHHMX TPaHCIOPTHHUX JITAKIB Ta iX arperariB Ha 0a3l iCHYIOUHX MaCaKUp-
ChKUX a00 3aHOBO PO3pOOJIOBAHUX € aKmMyaabHOM 3adadero. lle Mae BenMke MpaKTHYHE
3HAYCHHS y BUPIMICHH] MPoOeMu 3a0e3neueHHs] HalO1IbIoi e(peKTUBHOCTI BUKOPUCTAH-
HJI JIITaKiB T 3aMOBHUKA. |15t po3poOHUKa 1Ie € 3MEHIIICHHSI BUTPATH PECYPCiB Ha CTBO-
peHHs iX Moaudikaiiii Ta 0e3MeKu MOJbOTIB B YMOBAaX €KCILIyaTallii 3aBIsSKU BUKOPHC-
TaHHIO MEPEBIPEHUX JOCBIIOM TEXHIYHUX PIIICHb.

3B'#130Kk po00OTHM 3 HAYKOBHMM MpPOrpamMaMu, IJIAHAMH, TeMamMu. B OCHOBY
JUCEPTAIli] MOKJIAJIEHO MaTepiaiu, B SIKUX y3arajJbHEHO JTOCHIIKEHHS, BUKOHAHI aBTOPOM
y Mexax peanizaiii «JlepxkaBHOT HUTLOBOT HAYKOBO-TEXHIYHOI MPOTrpamMu PO3BUTKY aBia-
11HOT TpoMuciioBocTi Ykpainu Ha 2021 — 2030 pokuy, 3aTBepmkeHoi [loctanoBoro KMY
Bim 01.09.2021 Ne951; Posnopsmxennsm KaGinery MinicTpiB YKpaiHu BiJ
27.12.2008 Ne 1656-p «IIpo cxBanenuss CtpaTerii po3BUTKY BITUYU3HSHOI IPOMHUCIOBOCTI
Ha niepion 10 2020 poky».

Merta Ta 3aBaaHHs A0CJHiIKeHHA. MeToro poOOTH € po3pOoOJICHHS METOMY 1HTEr-
POBAHOTO MTPOEKTYBAHHS XBOCTOBOI YaCTUHU (PIO3EISIKY 3 BAHTAKHUM JIFOKOM BiJIITOB1THO
710 CY4aCHUX HOPM 1 BUMOT JO JITaKiB TPAHCIIOPTHOI KaTeropii.

J{nst qocsTHEHHS 111€1 MeTH OYJI0 TOCTaBJICHO TaKi 3aBJIaHHS:

1. BukoHaT aHami3 KOHCTPYKIIi 1 METOJIIB 1HTETPOBAHOTO MPOEKTYBAHHS XBOCTO-
BOi YaCTHHM (PIO3EIISIKY JIITaKiB TPAHCIIOPTHOT KaTeropii.

2. Po3pobuTu HayKOBI OCHOBU METOJy IHTETPOBAHOTO MPOEKTYBAHHS XBOCTOBOI Ya-
CTUHU (IO3EJDKY JIITaKiB TPAHCIIOPTHOI KaTeropii.

3. JlocniauTy BIUIMB T€OMETPUYHHUX MapaMeTPiB XBOCTOBOT YaCTUHU (DIO3EIISHKY Ha
XapaKTEPUCTUKHU (DIO3EISHKY TPAHCTIOPTHUX JIITAKIB.

4. 3aiAcHATA ampoOarlito Ta BIPOBADKEHHS IMOJAHOTO METOAY IHTETPOBAHOTO
MIPOEKTYBAHHS XBOCTOBHX YacTHH (IO3CIDKY Ta JOCTIIHKCHHS BIUIMBY PI3HUX CXEM
BAaHTAKHUX JIFOKIB HA OCHOBHI XapaKTEPUCTHKH TPAHCIIOPTHOTO JIiTaKa.

06 ’exm 0ocniodcenHs — MPOEKTYBAHHS JIITAKIB TPAHCIIOPTHOL KaTeropii.

lIpeomem Oocniodcents — HAyKOBI OCHOBH METOJly IHTETPOBAHOT'O MPOEKTYBAHHS Ta
CTBOPEHHSI XBOCTOBMX YAaCTHH (DIO3€JSKY CYyYaCHUX JIITaKiB TPAHCIOPTHOI KaTeropii 3
BaHTAKHUMH JIFOKaMHU.

Metoau aociimkeHns. /{7 10CITHEHHS MOCTAaBIEHOT METH 1 OTPUMAHHS OCHOBHUX
pe3yNbTaTIB y AUCEpTAIliiHIA pOOOTI 3aCTOCOBAHO: aHATITUYHI METOIH JAOCIIHKEHHS CTa-
TUCTUYHUX JAHUX; MaTEeMAaTUYHI METOJIU JTOCII/PKEHHS TPOEKTHUX PIlICHb; METOIH aBTO-
MaTHU30BaHOTO MPOEKTYBAHHS 1 TPUBUMIPHOTO KOMITHOTEPHOTO MOJCIIOBAHHS aBlalliiHUX
KOHCTPYKI[IA 3 BUKOPUCTAaHHSIM CYYaCHUX KOMI'IOTEPHUX IHTETPOBAHUX CHUCTEM
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CAD/CAM/CAE/PLM; po3paxyHKOBO-EKCIIEPIMEHTAIbHI METOAM 3a0e3Me4eHHs] aepo-
JUHAMIYHUX XapaKTEPUCTHK; METOAM pO3paxyHKy MacH aBlalliiHUX KOHCTPYKIIIH.

HaykoBa HOBU3HA OoTpuUMaHMX pe3yjbTaTiB. HailOuibln BaroMuMu einemMeHTaMu
HAyKOBO1 HOBU3HU PE3YJIbTATIB € TaKi.

1. Vnepiie npu CTBOPEHHI JITaKiB TPAHCIOPTHOI KAaTEeropii 3 XBOCTOBHUM BaHTaX-
HUM JIFOKOM PO3pPOOJIEHO 1 BUKOPUCTAHO y3arajdbHEHUN METO]l 1HTEIPOBAHOIO IMPOEKTY-
BaHHS Ta KOHCTPYIOBaHHSI XBOCTOBOI YaCTHHH (PIO3EIISIKY, KA 33 JOMOMOIOI0 MaTeMaTH-
YHO OINMCAHUX MapaMeTpiB J1a€ MOXJIMBICTb CTBOPEHHS Ti€l 4M 1HIIOI MOJENl MancTep-
reoMeTpii XBOCTOBOI YAaCTHUHH i KOHKPETHO BHOpaHy CXeMy BaHTa)XHOTro Joka. Jlis
HOT0 OyJI0 BUKOHAHO CHUCTEMATH3AIIII0 1 KJIacH(IKallilo THUIIIB BAaHTAKHUX JIIOKIB, OMKCA-
HO iX KOHCTPYKTHBH1 OCOOJIMBOCTI.

2. YIOCKOHAJICHO METOJ TPOEKTYBAHHS TPAHCIOPTHUX JITaKiB, IO JTO3BOJISE PO3-
pOOJIATH X HE TUIBKH 3a MPUHIIMIIOBO HOBUM MPOEKTOM, a U SIK 3A1HCHEHHS MOAUQiKaIii
ICHYIOYOTO MaCaXUPChKOTO THIY JiTaka HNUISIXOM Horo rimbokoi monepHizamii. Lle nae
3MOTY CTBOPUTHU €JUHY MIaT(GopMy CiMEHCTBA JIITAKIB JUIsl BUPIIICHHS PI3HUX JIOTICTUY-
HUX 3aB/IaHb.

3. JlocniiKeHo BIJIMB T€OMETPUYHHUX ITapaMeTpiB XBOCTOBOI YaCTUHU (DIO3EIISIKY Ha
OCHOBHI XapaKTEPUCTUKH (DIO3ETISIKY JIITaKiB TPAHCIIOPTHOI KaTEropii, 1o CIpolirye BUOIp
ONTUMAJIBHUX A€POJMHAMIYHUX, KOHCTPYKTHUBHO-CUJIOBUX 1 00'€MHO-MAaCOBUX KOMIIOHY-
BaHb, EKCIUTyaTallIMHUX XapaKTEPUCTHUK, TAPAMETPIB 1 TUITIB BAHTAXKHUX JIFOKIB.

4. BukoHaHO anpo0alliro Ta BIPOBAHKEHHS MOJJAHOTO METOy 1HTETPOBAHOTO MPOE-
KTYBaHHSI XBOCTOBHX YaCTHH (PIO3EJSKY 711 CTBOPEHHSI Cy4aCHOTO TPAHCIIOPTHOTO JIiTa-
Ka, 10 SBJsi€ COO0I0 PO3IIUPEHHS ciMeicTBa niTakiB AH-1X8. Bukopucranuii miaxia gae
3MOTy ONTUMI3YBaTH PECYPCH NPHU MPOEKTYBAHHI JIITaKa, HOr0O BUPOOHUIITBI Ta €KCILTya-
tauii. [loganuit meTon Aae 3Mory BHOpAaTH ONTHUMAalbHI MapaMeTpyd XBOCTOBOI YaCTHHH
Gbro3emsKy Ta BAaHTaKHOTO JIFOKA, IO HAMpsiMy BIUIMBAIOTh HA €KCIUTyaTalliiiHI XapakTe-
PUCTHUKH JIITaKa.

IIpakTH4He 3HAYEHHS OJepP:KAHUX pe3yabTaTiB. [IpakTHyHy IIHHICTH JUCepTa-
[IHHOT POOOTH CTAHOBIISATH Taki OCHOBHI pe3yJIbTaTH.

1. Po3pobneno cucremaruzariito 1 Kiacu(iKaiiio ICHYIOYMX THIIIB BaHTAKHUX
JIIOKIB JIITaKIB TPAHCIIOPTHOI KaTeropii 3a iX KOHCTPYKTUBHUMHU O0COOJMBOCTSIMH. Buine-
HO OKpeMY I'pyIly XBOCTOBUX BaHTaXHMX JIIOKIB. CHOpMOBAaHO II’ITh TUIIOBUX CXEM Iep-
METUYHUX BaHTAXKHUX JIIOKIB Y XBOCTOBIN YaCTUH1 (IO3EITKY.

2. CTBOpEHO yHIBEepCAIbHUN TapaMeTPUYHUN METOJ 3a/laHHs aHAIITUYHOTO €Tallo-
Ha XBOCTOBOI YaCTHMHHU (PrO3eyisiKy, 110 Aa€ 3MOTY peali3yBaTH OyIb-iKYy 13 HaBEICHUX
CXEM BAHTAKHHUX JIIOKIB Y XBOCTOBIM YacCTHHI (PIO3€IIKY, Y TOMY YUCHI U YHIKaJIbHY, SIKa
peani3yeThes TUIBKY Ha JliTakax Mapku "AH", 3 BIIKATHOIO PaMIIOLO.

3. Onmcano B3a€MO3B 30K IapaMeTpiB BaHTAKHOIO JIFOKA 1 TPAHCIIOPTHUX Xapak-
TEPUCTHUK JIITaKa, sIKI 3aJIeKaTh BiJ HOMEHKJIATYpU Ta TUIIIB BAaHTAXIB JIJIsl TIEPEBE3CHHS,
METO/IIB iX 3aBaHTa)KCHHS-PO3BAaHTAXKEHHS, ICCAHTYBAHHSI.

4.3a [0MOMOro MOJaHOTO METOJY PO3pPOOJICHO aepoJUHAMIYHE KOMITIOHYBaHHS
JiTaka, sike Ja€ 3MOTYy PO3IIMPUTH CIMEMCTBO perioHabHUX JiTakiB AH-1X8 Ta cTBOpUTH
perioHaIbHUNA TPAHCIIOPTHUN JIITaK-BUCOKOIUIAH 31 MIBUAKICTIO MOJLOTY 110 870 KM/roA
(M =0,8), skuil 3a CBOIMH XapaKTEPUCTUKAMH CYTTEBO MEPEBUILYE ICHYIOUMM JIITaK
An-74-200.
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5. YmpoBamkeHHs pe3ysbTaTiB 1i€l poOOTH MOXKe 3a0e3MeunTr po3pOOJICHHS JIeT-
KOrO TPAHCIIOPTHOTO JIITaKa HOBOTO TOKOJIHHSA Ha 3aMiHy AH-74-200 Ta CTBOpEHHs
6m3bk0 3000 HOBHX POOOUYMX MICIIH HA OJTHOMY 13 aBIallIMHUX MIANPUEMCTB YKpaiHH.

Ocobuctuii BHecok 3100yBaya. YCi OCHOBHI pe3yJibTaTH, sIKIi € CYyTTIO JHUCEpTa-
I[IHHOT pOOOTH, OTPUMAHO aBTOPOM OCOOUCTO, Y TOMY YHCJI1 OOTPYHTOBAHO 3arajibHy KOH-
eI poOoTH, cHOPMYITHLOBAHO METY 1 3aBJIaHHS JIOCTIHKEHHS, BUOpAHO MIAXOIW JJIs
BUPIIICHHS TTOCTABJIICHUX 3aB/IaHb.

PoGotu [4, 5], B SIKHX ONMMCAaHO METOJ BU3HAYCHHS OCHOBHHUX MapaMETPiB BaHTAXK-
HOTO JIFOKa B XBOCTOBIN YacTHHI (PrO3EJSDKY Ta MOJAAHO 1HTErPOBAaHE NMPOEKTYBAHHS XBOC-
TOBO{ 4aCTUHU (DIO3EIDKY 3 PI3SHUMH CXEMaMHU BaHTQXHHUX JIFOKIB JUIS JIITaKiB TPAHCIIOPT-
HOI KaTeropii, BUKOHAHO 0€3 CIiBaBTOPIB.

VY cTarTsax, HallMCaHUX y CIIBaBTOPCTBI, 3700yBauy HaleXHUTh Take: [1] — oOrpyH-
TOBAHO HEOOX1THICTh TPOBEACHHS Kiaacu(ikallii Ta CHCTeMaTH3allii BAHTAKHUX JIFOKIB IS
3HAXO/)KCHHSI HalO1JIbIII ONTUMAIBHUX KOHCTPYKTHBHUX, TEXHIYHUX Ta €KCILTyaTalliHUX
pillleHb IPY MPOEKTYBAHHI TPAHCIIOPTHHX JIITaKiB; [2] — OMMCAHO OCHOBHI KOHCTPYKTHUBHI
€JIEMEHTH XBOCTOBMX BAaHTaXXHUX JIOKIB, iX KOHCTPYKTHMBHE Ta (PYHKI[IOHAJIbHE MPHU3HA-
YEeHHSI; OIMCAHO B3a€EMO3B’ 30K IIMX €JIEMEHTIB B KOHCTPYKTHMBHO-CHUJIOBIM CXeMl Ta CHC-
TeMi (PYHKIIOHYBAaHHS BAaHTaXXHOTO JIFOKA; [3] — 3amponoHOBaHO MapaMeTPpUYHUN METOJ]
3aJIaHHSI TEOPETUYHUX KOHTYPIB XBOCTOBOI YACTUHU (DIO3ETISIKY JIJIS JTITaKIB TPAHCIIOPTHOI
Kareropii, 110 3a0e3neuye MOXIJINBICTb CTBOPEHHS MaliCTEP-TeOMETpPii XBOCTOBOI YAaCTHHH,
B SIKIM 3a JIONIOMOTOIO 3alpOTIOHOBAHMX MapaMeTpiB MOXHA peajizyBaTh OJMH 13 I TU
TUIIB BaHTQXXHUX JIOKiB; [6] — mpoBeneHO JMOCIiKEHHS 3 BU3HAYCHHS ONTUMAIILHUX T1a-
paMeTpiB XBOCTOBOI YaCTUHU (PIO3EISHKY Ta BAHTAKHOTO JIFOKA JIiTaKa TPAHCIIOPHOT KaTe-
ropii; [7] — mpoBeneHO aHai3 HASBHUX METOIB MPOEKTYBAHHS XBOCTOBUX YaCTHH (pro3e-
JSDKIB JIITaKiB TPAHCIIOPTHOI KaTeropii; [8] — mpoBeneHo aHami3 BUKOPUCTAHHS albTepHA-
THBHOIO BapiaHTa CUJIOBOI YCTAHOBKH JJIs JIITaKiB ciMeiicTBa AH-1X8 Ha mpuKial JiiTaka
An-158; [9] — 3anpornoHOBaHO METOJ MPOEKTYBAHHS TE€PMETHYHOTO Ta HETEPMETUYHOTO
CTYJKOBHX BIICIKIB BAHTa)KHOTO JIFOKA TPAHCIOPTHOTO JIITaKa; OMMCAHO OCHOBHI MPHUHIIM-
1 TOOYI0OBU TEOPETUYHUX MOBEPXOHb 13 3a0€3MEUCHHSIM yCiX BUMOT JI0 I1i€1 KOHCTPYK-
uii; [10] — momaHo MeTO/ MPOEKTYBAHHS YACTHHU XBOCTOBUX BAaHTAKHHUX JIFOKIB-PaMITH 3
TePMETUYHOIO T1JIOTOI0; OMKMCAHO OCHOBHI NMPUHIIMIINA MPOEKTYBAHHS 3aMUKAIBHHUX TIPU-
CTpOiB — 3aMKIB, BUOIp KIHEMAaTHYHUX TOUOK BY3JIIB HABIIIYBAHHS PAaMITH, HUJIHIPIB Ke-
pyBanHsi, mrtanr; [11] — omucaHO OCHOBHI NPHUHIMIIKA TMPOEKTYBAHHS HEPOIHIMHHMX
3’eIHaHb YaCTHH (Pro3esisiky; [12] — onmmcanHo MepernekTHBY Ta MOXKIIMBOCTI CTBOPEHHS Oe-
CIIUJIOTHUX TPAHCIIOPTHUX JIITAKIB 13 3aHIM BaHTaKHUM JIFOKOM; MOJIaHO HAMPSIMKH iX BU-
KOPHMCTaHHS y cydacHii jorictui; [13] — onucano mapaMeTpHYHUN METOJ 3aJaHHS T'€0-
METPUYHOI (POPMHU XBOCTOBOI YACTHHH (PIO3EIISIKY AJI TPAHCIOPTHUX JIITAKIB.

Anpobaunisa MartepiajiB qucepranii. OCHOBHI NOJIOKEHHS, PO3AUIA W pe3yJbTaTu
pobotu nomosimanucs aBropoMm Ha X, Xl, XII MixuHapoaHux MOJIOIIKHUX HAaYyKOBO-
TexHIYHUX uuTaHHAX 1M. A. @. Moxaiicbkoro «KoHCTpyroBaHHSI 1 BHUPOOHUIITBO
BEPTOJIbOTIB 1 JiTakiB (M. 3anopixoxs, 2017, 2018, 2019 pp.), Ha HAyKOBO-TEXHIYHUX Hapa-
nax AT «KAHTOHOB.

IMyoaikauii. OCHOBHI pe3yabTaTH aUCEPTAIliiHOT pOOOTH BUKJIAJACHO Y / CTaTTIX Y
HAyKoBuUX 8UOAHHAX, 8KoueHux 0o Ilepeniky nayxoeux ¢axoeux euoamwsv Yxpainu, 2 crat-
TAX ) HAYKOBUX NEePiOOUYHUX BUOAHHSAX, BKIIOUEHUX 00 Kamezopii «A» Ilepeniky nayko-
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sux ¢ghaxosux euoansv Yxpainu, abo y 3apy0OiscHux 6u0auHsAX, NPOIHOEKCO8aAHUX Y Oa3ax
oanux Web of Science Core Collection ma/abo Scopus, 2 matepianax KOH(EpEeHIIH,
npoiHoeKcosaHux y 6aszi oanux Scopus, a TaKOXK y 5 HayKOBUX MyOJiKaiisx, sKi J0JaT-
KOBO BiJj0OpakatloTh HAyKOB1 pe3yJIbTaTH JUCEPTaIlii, 30kpema B 1 cTaTTi y Haykosux 6u-
oamnHsx, exntodenux 0o Ilepeniky naykosux ¢axoeux euoansv Ykpainu 1 4 marepianax KoH-
bepenii, 13 Hux 1 npoindexcosana 6 6azi danux Scopus.

Crpykrypa Ta 0o6csar nucepramii. /lucepraiiisi MICTUTh BCTYI, YOTUPH PO3MILIH,
BHCHOBKH, CIIMCOK BUKOPHUCTAHUX JDKepen 1 momaTku. [loBHUMIT oOcsr mauceprainii cTaHo-
BUTH 372 CTOpiHKH, Y TOMY YMCIl OCHOBHUHM TekcT Ha 128 cropinkax, 160 pucyskis, 14
Ta0IMIh, CITUCOK BUKOPUCTAHUX JKepen 13 239 HaliMeHyBaHb Ha 28 cTOpiHKax, 4 TOAaTKU
Ha 117 cTropiHkax.

OCHOBHUM 3MICT POBOTU

Y Beryni OOTpyHTOBaHO aKTyaJIbHICTh TEMH JAMCEpTalli, cOpMyJIbOBaHO METY 1
3aBJaHHS JTOCJIJKEHHS, BU3HAUYCHO HAyKOBY HOBHM3HY Ta MPAKTHYHE 3HAYEHHS OJIeprKa-
HUX PE3yJIbTaTiB, HABEJIEHO OCOOMCTUI BHECOK aBTOPA, BIIOMOCTI MPO ampooairito, myoi-
KaIlii, CTpyKTypy Ta o0csar poOOTH.

Y nepumomy po3aijii BUKOHAHO aHalli3 TPAHCIOPTHUX JITaKiB (PUCYHOK 1) 3 pi3HH-
MU BapiaHTaMHU BaHTKHUX JIIOKIB, CEpe]l IKUX BUIICHO TPYIy FT€PMETUYHUX BAHTAXKHUX
JIFOKIB Y XBOCTOBIH 4acTHHI (ro3esDKy (PUCYHOK 2), sIKi pOOJsATh 3HAYHHMU BIUIMB Ha 11
dhopMy Ta XapaKTEpUCTUKH JliTaka B Iijomy. Cepen HUX BUIJICHO IT'ITh OCHOBHHUX THIIIB
BAHTAKHUX JIFOKIB. BUKOHAHO OLIHIOBaHHS METO/IB MPOEKTYBAHHS 1 KOMIT FOTEPHOTO MO-
JICIOBaHHS XBOCTOBOI YacTUHU (ro3eispky (XUd) miTakiB TpaHCHOPTHOI KaTeropii Ta
[IEPCIEKTUB 1X PO3BUTKY.

Pucynok 1 — Cxema cyuyacHOro TPaHCHIOPTHOTIO JIITaKa 3 XBOCTOBUM BaHTAXKHUM JIFOKOM

BusnaueHo 0cOOIMBOCTI KOHCTPYKINI XBOCTOBOT YacTUHU (PrO3EJsDKY, MOB’si3aH1 3 11
(YHKITIOHATEHUM TIPU3HAYCHHSIM, CXEMOIO BaHTA)KHOTO JIFOKA, KOMITOHYBaHHSIM HOTO arpe-
raTiB y 3aKpUTOMY Ta BIJKPUTOMY TOJIOKEHHSAX, CACTEMOIO KEPYBaHHS, CTICIIU(DIKOI0 BUMOT
HOPMATHBHOI JOKYMEHTAIIli, EKCIUTyaTalliliHUMH OCOOJMBOCTSIMHU Ta TEXHOJIOTI€I0 BUTOTOB-
JICHHSL.



Tepwoumanroyr TKD

Bl

Pamma

Tun E
Pucynox 2 — [Ipuxiiaj n’siTH OCHOBHUX TUIIB Cy4YaCHUX T€PMETUYHUX BAaHTAKHUX JIIOKIB,
PO3TAIIOBAHUX Y XBOCTOBIM YaCTHHI (PIO3EJISIKY JIITaKiB TPAHCIIOPTHOT KaTeropii

BizHaueHo HeIOMIKY TPaJAUIIIMHIX METOIIB ITPOEKTYBAHHS 1 MOJICIFOBAHHS, K1 HEJ0-
CTaTHBO BPAaXOBYIOTh OCOOJMBOCTI T€OMETPUYHOI KOH]Iryparlii XBOCTOBOI YaCTHHU (hro3e-
JSDKY Ta MAlOTh HEJOJIKY BUBYEHHS 11 BIUIMBY Ha XapaKTEPUCTUKU JIITaKa B ILJIOMY, IPUYO-
My reoMeTpruyHa (popmMa XBOCTOBOI YaCTMHU (PIO3ETDKY B TOMY UM 1HIIOMY BHIAAKY 3ajie-
KHTH BiJl BUOPAHOI CXEMH BaHTAXKHOTO JIfOKa. BogHOUac ympoBaKeHHS Cy4acHUX METOIIB
napaMeTpUYHOTO MOJICTIOBAHHS JaCTh 3MOTY BUKOHYBATH TOTEPEIHI JOCTIHKEHHS BIUIHBY
TE€OMETPUYHUX MapaMETPIB XBOCTOBOI YACTUHU (DIO3EIDKY Ha XapaKTEPUCTUKH JITaKa BXKE
Ha PaHHIX eTanax MPOEKTYBAaHHs Ta HAJATH MOKJIUBOCTI 11 KOMITJIEKCHOTO OIlIHIOBaHHSI.

Ha ocHoBi aHanizy ocoOJuMBOCTEN KOHCTPYKLII Ta BUMOI HOPMaTHUBHOI JOKYMEHTALlll
JI0 XBOCTOBOI YaCTUHU (DIO3EILIKY CPOPMYIIHOBAHO 3aBJIaHHS, BUPIIICHHS SIKUX MPUBOIUTH
710 TIOCSITHEHHST METH JIOCIPKEHHSI, 1 ONMCAaHO B HACTYITHUX PO3JILJIaX.

OcCHOBHI HaAyKOBI pPe3yJbTaTH, HABEJEHI y MEpUIOMY pPO3AiIl, OMyOJIIKOBAaHO Y
nparsx aBropa [1, 9, 11].

Y apyromy po3aijii HaBeJJIEHO HAyKOBI OCHOBH METO/Y IHTETPOBAHOIO MPOEKTYBaHHS
XBOCTOBOI YaCTHHU (DIO3EILDKY JIiTaka TPaHCHOPTHOI Kateropii. st mboro crioyatky OyIio
MPOAHATI30BaHO Ta OMKUCAHO OCHOBHI CKJIQJIOBI YAaCTWHU BAHTA)XHUX JIFOKIB, 1X TMapaMmeTpH,
OCKLUJIbKM BOHM MarOTh CYTTEBHI BIUTUB HA OCHOBHI XapaKTEPUCTHKH XBOCTOBOI YACTUHM Ta Ti
(dhopMy B 1ILIIOMY.

OTpuMaBIIM J1aH1 3 KOMIIOHOBYHHSI 1 OCHOBHUX KPHUTEPIiB J0 MPOEKTYBAHHS T€PMETHY-
HOT'O BaHTaKHOT'O JIFOKA y XBOCTOBIHM YacTHHI (Pro3esspKy, po3po0aeHo METo ] MOOYI0BU Maiic-
Tep-TeOMETPii XBOCTOBOT YaCTUHU (hFO3EIISIKY 32 JOMOMOI0I0 0a30BUX OMOPHUX JIHIM Ta BUKO-
PHCTaHHS METOTY JUCKPUMIHAHTIB, 1110 J]a€ 3MOTY IIBHIKOI aJIalTallii TOBEPXOHb ISl TIOITYKY
HAMOUIBII ONTUMAIBHUX PILIEHb 3 YpaxyBaHHAM MOXIIMBOCTI BUKOPHCTaHHS OCHOBHMX II'SITU
CXeM BaHTaXHUX JIIOKIB (A, b, B, /1, E).
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Jlnst cTBOpeHHsI MalcTep-reoMeTpii (ro3esKy BUKOPUCTAHO y3arajbHEHE Teope-
TUYHE KPECIIeHHs (PUCYHOK 3) 1 MaTPHUII0 T€OMETPUYHKX MapaMeTpiB (ro3eisiKy (Taliu-
usg 1). YMOBHO Mojzienb MOAUISAIOTh HAa Mojenb HocoBoi yacTuHu (HUD), nentpanbHOi 1
XBOCTOBOI YacTHH (Prozesspky (XUD).

Tabmums 1 — MaTtpuiis reOMeTpHYHUX MapaMeTpiB (Pro3ersnKy

[Tapamerp, mo3HaueHHs, OAMHULISI BUMIPY 3HaYEHHS

Bapiantu cxem A b B pl| E
Binnocne Bigxunenns HU®D, yn 0,25 0,25 0,25 | 0,25 | 0,25
Bignocue Bigxuienus XYd, yh 0,15 | 0,45 0,45 0,4 0,5
[TomoBxeHHS Qro3emnsKy, Af 7,3 7,3 7,3 7,3 7
IMonmosxeuuss HUD, An 1,7 1,7 1,7 1,7 1,7
TTonosxenus XUd, ih 2,8 3,5 3,3 3,5 3
KoedinienTt 3anoBHeHHs nepepizy, etam w4 | w4 w4 | /4| n/4

Far .L;' > i 53 : ) LNB'/" / 4
=~ _f—_\ L 2 \_fﬁ; .
LT - J
L
p - xfc J ] \ N\ \
5 7 9

Pucynox 4 — Y3aranpHeHne TeopeTuyHe KpecieHHs (a) Ta maictep-reometpis (0) XUD
TPAHCIIOPTHOTO JTITaKa 13 BAHTAKHUM JIFOKOM
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CTBOpEHO YAOCKOHAJIEHY MapaMeTpU4Hy MOJENb MaicTep-reoMeTpii (Pro3ersuky 3
ypaxyBaHHSIM 0COOJMBOCTEN HOr0 XBOCTOBOI YaCTHHH, 110 0a3y€ThCs HA pe3yJibTaTax Mo-
IEPEHBOTO NMPOEKTYBAHHS JIITAKA.

YnpoBaJ)keHO METOIM CYYaCHHMX IHTEIPOBAaHMX CHCTEM MO0 NapaMeTPUYHOTO
MojientoBaHHs. Lle 1ano 3Mory aBTOMaTu3yBaTH 1 3HAYHO NMPUCKOPUTHU PENaryBaHHS MO-
JIel 11 9ac MOAANBIINX JOCIIKEHb 1 30UIBIITUTH KIJIBKICTh PO3TJISHYTHUX BapiaHTIB KOH-
diryparmii XYO.

Tabnuus 2 —/logaTkoBl mapamMeTpu HAPSIMHUX KPUBUX MOBEpXOHb XUD

[TapameTp, mo3HAaYEHHS, OTMHULA
BUMIpY

3HayeHHA

Bapiant Tun A | Tunb | Tun B | Tun JI | Tun E | An-148-
200

4500 4500 4500 4500 4500 6960,4

[Tonoxenns Toukn B xpuBoi 1 minii
BEPXY XBOCTOBOT YaCTHHHU, Xph1, MM
[onoxennst Toukn C kpuBoi 1 miHii
BEPXY XBOCTOBOT YaCTHHHU, Xchi, MM
[Tonoxxenns Touku B xpuBoi 1 cepe-
muaHOol HiHlT XY, X zmp1, MM
[Tonoxenns Touku C xpuBoi 1 cepe-
muuHoI aiHili XUD, X cmh1, MM
[Tonoxxenns Touku B xpuBoi 2 cepe-
nuHHOI diHiT XUD, X gmh2, MM
[Tonoxenns touku B kpuBoi 1 HuX-
Hb01 JiHIl XYUD, X gop1, MM
[Tonoxxenns touku C kpuBoi 1 HIK-
HbOI JiHIT XUD, X cph1, MM
ITonoxeHHs TOUKH A KpUBOi 2 HIX-
Hpoi il XUD, X anh2, MM
ITonoxenns Touku C kpuBoi 2 Bepx-
a0l il XUYD, Y ch, MM
ITonoxenns Touku C KpUBOi 2 HUXK-
aoi miuil XUYD, Y cnho, MM
ITonoxenns touku B xpuBoi 1 miHii
6oky XUD, X gph1, MM

ITonoxenns touku C xpuBoi 1 miHii
60ky XUD, X cph1, MM

[Tonoxennst Toukn B xpuBoi 2 miHii
60Ky XUD, Z gpnp, MM

BJl kpuBoi 1 mouarkoBoi TBipHOL
cermeHTa 8, fn1

BJI kpuBoi 2 modaTtkoBOi TBIpPHOL
cermenTa 8, fho

BJI xpuwBoi 1 KiHIeBOi TBIpHOL
cermenTa 8, f p3

B/l xpuBoi 2 KiHIEBOI TBIpPHOI
cermenTa 8, f 4

7000 7000 7000 7000 7000 10003,2

28451 | 2845,1 | 2845,1 | 2733,4 | 2845,1 | 12655

6252,2 | 6252,2 | 6252,2 | 6011,5 | 6252,2 | 4995,6

1596,4 | 1596,4 | 1596,4 | 1533,7 | 1596,4 | 19743

1115,6 | 1115,5 | 11155 | 1168,5 | 1115,6 349,8

2000 2200 2200 2200 2200 1000

552,5 552,5 552,5 549,5 552,5 173,7

450 450 450 350 450 985,6

200 200 200 100 200 197,9

3644,1 | 2439,5 | 2439,5 | 3687,8 | 5638,9 | 2795,3

5690 5200 5200 5690 | 9263,5 | 6801,6

1351,1 | 740,1 740,1 | 1329,7 | 2848 554,8

0,42 0,42 0,42 0,42 0,42 0,525

0,35 0,5 0,5 0,35 0,35 0,5

0,5696 | 0,5696 | 0,5696 | 0,5696 | 0,5696 0,35

0,5843 | 0,5843 | 0,5843 | 0,5843 | 0,5843 | 0,3528




[TpomoBxeHHs TabwHIIi 2

[Tapametp, mo3HauEHHS, OTUHUIISL
BUMIPY

3HaueHHA

Bapiant Tun A

Tun b

Tuno B

Tun [

Tuno E

AH-148-
200

B/l kpuBoi 2 KiHIIEBOi TBIpHOI Cer-

MeHTa 9, f 16 0,5

0,5

0,5

0,5

0,5

0,5

BJI xpuBoi 1 ninii 60Ky, f pn 0,50875

0,4801

0,4801

0,5036

0,6067

0,4922

BJI kpuBoi 2 ninii 60Ky, f pn2 0,4347

0,4407

0,4407

0,4185

0,4892

0,3718

Ln 10400

10400

10400

10000

10400

10232

Dy 3350

3350

3350

3350

3350

3350

Yh 1650

1650

1650

1550

1650

689,5

VY Tabnui 2:

B/l — Bujinena auistHKa TBIpHOT JIiHIT;

f — aMckpuMiHAHT TBipHOT JIiHIT CErMEHTAa.

Po3po6aero MeTo1 iIHTETpOBaHOTO MPOEKTYBAHHS XBOCTOBO1 YaCTUHU (DIO3EIIIKY

JITaKiB TPAHCIIOPTHOT KaTeropii (PUCYHOK 5).
e )
12

Ionepeane npoexTyBanus Jitaxa.

Pospobaennsa konuenmuii. Gopyysanis CHCTEMH KPHTEPIis eeKTHBIOCTI
Asromarusosare popmysanns o6pasy. PospaxyHoK ALOTHO-TEXHIMHNIX
XApaKTepHCTHK AiTaka. CTBOPEHHA NAPAMETPHIHIX MOaeACH
MailcTep-reoMeTpii i po3noaiay npocTopy fitaka

Asiauiiini npasina i ailona
HOPMATHBHO- TEXHIYHA
AOKYMEHTALR

Texuiune 3aB1aHHA HA
NPOEKTYBAHHKSA JliTaKa

Jlepxasni

NPorpaMi i pexomenaauii

moao npodinsumx HJUI
¥

AHaIi3 KOMIIOHYBaHHA XBOCTOBOT HaCTHHH (IO3ENTKY.
BisHaueHHA NPOPI3Y BAHTKHOrO JHOKA 1A 32AHIX TAKTHKO- TEXHIMHIX
XapaKTepHTHK JUTaKa. BisHA4EHHA CXeMH BAHTKHOI0 /IOKA, BisHauerna TpaekTopii
33BAHTKYBATLHOI T2 AECAHTOBAHO! TEXHIKH | BAHTAKIB. Y TOHEHHA Moenedi
MaiicTep-reoMeTpii i pocnoniny npoctopy

CHBL NANPHCMCTBA

AHaI3 aCPOAMHAMIYHHUX XaPAKTCPHCTHK (PIOZCAKY.
Crsopenns napamerpuanoi CkEM acpoamnamivinoro odrikanus ¢roseanxy. Pospaxynox
ACPOAHHAMIMHUX XAPAKTCPHCTHK ¢lﬂ ICAANRY
npi pisHux koudirypauisx XHd
¥

AHa3 MaCO-IHEPUIHUX XaPAKTEPHCTHK PIOICAKY.
Crsopenns napamerpuanoil CKEM rosensnky, po3paxyHox excruryarauifinmx
HABAHTAKCHD HA PIOICIRA | XAPAKTCPHCTHK Horo saransuoro HJIC
PO3paxyHoK Maco-iHEPUIIHIX XapaKTEPHCTHK PIOICATAY
npi piskinx koudirypauisx XHUd

Pospobaenna meronis
JAOCATHEHHA JATAHMX
XApPaAKTEPUCTHK
Towyk ansTepHaTHBHux
KOHCTPYKTHBHO-TEXHOIOTMHHX
piwens. Yrounenns T3

BuinaueHns pationaIbHUX reOMETPHYHNX
napamerpis XY
YTOUHEHNA MACOBHX | ACPOAHHAMIMHIX
XApAKTEPHCTHK NiTaKa. POIPAXYHOK XapaKTepieTHK
C(‘)L'kll"l)ltx.'ll Bisnauenns PALIOHATBHHX THAYCHL
reoMeTpHIHNX napamerpis XUd

€anua Gasza 2aHNx Kol

BuKOHaHi
VYMOBH 3aBaHTa/KeHHS-PO3BAHTAKEHHS

K2Krs, Mpin, T2T s

Po3pobiieHHs POEKTHO-KOHCTPYKTOPCHKOT
JIOKyMEHTalit

D)

Pucynok 5 — Cxema MeToAy IHTETPOBAHOTO MPOEKTYBaHHS XY D
TPAHCIIOPTHOTO JIiTaKa

CTBOpPEHO TCOPETUYHY CXEMY 1 MO PO3MOIiTY MPOCTOPY (PUCYHOK 6) 1T BUKO-
HaHHS aHaJl3y TPAHCIOPTHUX MOMKJIMBOCTEN BAaHTa)KHOTO JIFOKA B XBOCTOBINM YacTHHI (Pro-
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3€IISDKY, 0 TaI0Th 3MOTY ypaxyBaTH BUMOTH JI0 TIPOEKTOBAHOTO TPAHCIIOPTHOTO JIITaKa B
IJIOMY Ta 3a0€3MeUYnTH HeOOX1AHI XapaKTEPUCTUKH I110/I0 HOMEHKJIATypH TPAHCIOPTOBA-
HUX BaHTaXIB, iX YMOB 3aBaHTKEHHS-PO3BAHTAKEHHS, IECAHTYBAaHHS BIJIOBIIHO IO Mi-
KHAPOJHUX CTaHIAPTIB.

Tpaexmopis mouxu B2 Tpackmopis mouwxu Bl B.O. 2epyocmyaxu A
L0 ceprocmyid A

—
L~ “7‘§ B.O. Cyaxu
I Teop. ainis peanca B3I1 Teop. xinis 6upizy
BID e

[ T I e B 5
Towa B2/ -
Touxa BI
{ Iaowuna cepyownanzoyma

Teop. ainis Gawu

Teop. rinin nidroau\ B.O. pavni

‘ﬁ

A
Jlinin nepemuny naowpunu Gawu 3 TK

Teop. ainis supisy

TK®
Teop. inis 6aru Iowuna cepuownanzoyma

mnco

a o
Pucynox 6 — Teopernyna cxema (a) Ta 300paxxeHHs €JIeKTPOHHOI Moieli (0) cuMysIii
3aBaHTaKEHHS CAMOXI1THOT TEXHIKU

Po3pob6ieHo nmapaMeTpuyHy CKIHYEHHOEJIEMEHTHY MOJICNIb aepOIMHAMIYHOTO OOTi-
KaHHS (IO3esDKY Pa3oM 3 KPUJIOM Ta OOTIYHMKOM II1acCl, 1[0 MAalOTh BILUIMB HA OOTIKAHHSA
XBOCTOBOI YaCTUHU (DIO3EIISIKY JIITaKa, OMIEPEHHS MPU IbOMY HE BPaXxOBYBAJIOCS, OCKLIBKH
MOT0 BIUIMB HE € 3HAYHUM 1 BU3HAYaJIbHUM. J{JIs1 OLIIHIOBaHHS aepOAMHAMIYHUX XapaKTe-
PUCTUK BHUKOHAHAHO PO3PAaXYHKHM Ha KPEHUCEPCHKOMY PEXHMI MOJbOTY (IIBUIAKICTH —
850 km/rox, Bucota — 11 kM), 110 1am0 3MOTY BUBUMTH BILIUB IapaMeTpiB XBOCTOBOI dac-
TUHU Ha aepoAMHAMIUHI XapaKTEPUCTUKHU (PIO3EISKY JIiTaka 3a JOMOMOIOK YHCEIbHHUX
excriepuMeHnTiB y cepenoBuiiii ANSYS CFX (pucyHnok 7). Monens BepuikoBaHO MUISIXOM
MOPIBHSHHS OTPUMAHMUX PE3yJIbTaTIB 3 aepOJUHAMIUHUMHU XapaKTEPUCTUKAMU (PIO3EIISKY,
OTPUMaHUMHU 1HIIMMHU PO3PAXYHKOBUMH 1 €KCIIEPUMEHTAIbHUMH MeTogamu. [loxubka me-
TOJY HE nepeBuILye 5 %, 110 1ae 3MOI'y BUKOPUCTOBYBAaTH MOT0 Ha paHHIX eTamnax MpoeK-
TyBaHHS.

OOrpyHTOBaHO MOJI€]b MacCOBO-LIEHTPYBaJIbHUX XapaKTEPUCTUK (IO3ENIKY 3 ypa-
XYBaHHSIM OCOOJIMBOCTEW KOHCTPYKI[lI XBOCTOBOI YAaCTHMHH, XapakTepy AII0YUX HAaBAHTA-
EHb 1 perJIaMEHTOBAaHO1 JOBFOBIYHOCTI JliTaka. L{s Moaens 0a3yeThcsi Ha TUMOBIN po3pa-
XYHKOBIH cXeMi (PI03eJIshKY 1 AIF0YMX YITPOJIOBK TUIIOBOTO MOJBOTY HABAHTAKEHHSIX.

[InssxoM BU3HAYEHHS MAaKCUMAJIbHUX PO3PaXyHKOBHX 1 JOMYCTUMHUX HANPYKEHb Y
KOYKHOMY €JIEMEHTI CKIHYEHHOEJIIEMEHTHOI MOJEINl pO3paXxOBaHO PO3MOALT MIHIMAaIbHO

HEOOXIZHOI TOBIUMHN YMOBHOI 00mmBKY &; = max{6, ,63 ,8,,8,,,} 3 ymoB 3abe3me-

YEeHHsSI CTaTMYHOI MIITHOCTI 3 ypaxXyBaHHSAM TE€XHOJOTTYHUX OOMEXEHb 1 perjJaMeHTOBaHO1
JOBTOBIYHOCTI.
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op
wall
I 1.000e+00

5.000e-01

B 0.000e+00

5.000e-01

=1.000e+00

G

PucyHok 7 — XapakTep po3no/iifly €eKBIBaJICHTHUX HAMPYXEHb B 000JIOHII (HIO3EIISIKY

Ha ocHOBI1 JaHuX 110/10 TOBIIMHUA YMOBHOI OOIIMBKHU PEryJsipHOi KOHCTPYKIIT PO3-
PaxoBaHO Macy KOHCTPYKIIi (Qro3eissKy My 3 ypaxyBaHHSAM HEPEryJSIPHOCTEH, 3yMOBIIE-
HUX KOHCTPYKTUBHUMH Ta TEXHOJIOTIYHUMH YHHHUKAMU:

mtII = Zmpk.i + Zmdoo.i )
ne Mpi = Si*di*pi — Maca I-ro enemMeHTa PeryIapHOi KOHCTPYKIi; Sij — MJoIa MOBEPXHi,
Ji — CepelIHs TOBLIMHA YMOBHOI OOIIMBKH; pj — TYCTHHA MaTepialy; My,gi — JOJAATKOBA Ma-
ca KOHCTPYKIIIi, IO CKJIAAA€ThCS 3 MacH JOJATKOBUX €JIEMEHTIB (OKaHTOBOK, JIBEpEH, JIt0-
KiB, MIJJIOT, T€PMOJHUII, CTUKOBUX BY3JIIB TOIIO) Ta MAacH, 3yMOBJICHOI KOHCTPYKTHUBHO-
TEXHOJIOTTYHUMH YMHHUKaMHU (3’€HAHHS, HETOYHOCTI, OOMEXEHHSI HOMEHKJIATypH HaIliB-
(dhabpuKaTiB Ta TEXHOJOTIH iX 00pOOICHHS).

Takum ynHOM, PO3pOOJICHA MOJEIIb MaCOBO-IICHTPYBAJIBLHUX XapaKTEPUCTUK (ro3e-
JSKY Jla€ 3MOTY OTpUMAaTH MOINEpeaHii po3noiia Macu Gro3espKy MK HOTO 4acTUHAMU
Ta BU3HAYUTH HOT0 MacOBO-1HEPIIAHI XapaKTEPUCTUKUA Y CUCTEMI 1IHTETPOBAHOTO MPOEK-
tyBaHHs Siemens NX.

OCHOBHI HayKOBI pe3yJlbTaTH, HABEACHI Yy IPYroMy poO3uli, OMyOJIKOBaHO Yy
npamsx aBtopa [2, 3,4, 5,7, 9, 10].

Tpertiii po3aia MpuUCBsIYEHO JOCHIIKEHHSIM 13 BU3SHAUYCHHS BIUIMBY F€OMETPUUHUX
rapameTpiB XBOCTOBOI YACTMHM Ha XapaKTEPUCTUKU €(PEKTUBHOCTI JITAKIB TPAHCIOPTHOL
kareropii. ['eomeTpruyHi mapameTpu YyHI(pIKOBaHOI MapaMETPUYHOI MojeNl (rO3eIsiKy
(Tabnuus 2) 3MIHIOBAIACS Y IIMPOKOMY J1ala30Hl, BOHM XapaKTepU3YIOTh JIITAKU TPAaHC-
MOPTHOI KaTeropii 3 pi3HUMHU TUIIAMH BAaHTAXKHUX JIFOKIB. Po3risiHyTi KOHbIrypartii xBoc-
TOBOT YACTHHHM MOKAa3aHO Ha PUCYHKY 8.

Pucynox 8 — Kongirypariii XBOCTOBUX 4aCTHH JIITaKiB TPAHCIIOPTHOI KaTEropii,
OTpUMaHI NP 3MiHI HapaMeTpiB y 3aJJaHUX Jl1ala30Hax

AepoIMHaMIYHI XapaKTEPUCTUKU (PIO3ETSHKY BUSHAUEHO JJISl KPEHCEPCHhKOTO PEXUMY
nosiboTy (V = 850 km/4, H = 11 kM) 3a 70MOMOro10 3anponoOHOBAaHOT MOJIENI Y CEPEeIOBUIII
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ANSYS CFX. Pe3ynpTatu po3paxyHKIiB pi3HHX BaplaHTIB XBOCTOBHMX YaCTHH MOKAa3aHO HA
pucysky 9. Ilig yac 3minu napamerpiB XU ixmni napameTpu (ro3esiKy (J1iamerp, mojaoB-
’KCHHS Ta BIIXMJICHHSI HOCOBOT YaCTHUHU ) 3aJIUIIATHUCS TTOCTIHHIUMH.

Tabnuns 3 — JlonmoBHEHa MaTpUllsd TeOMETpUYHUX MapameTpiB XUD

TuI BaHTaXXHOTO JIFOKA Tun A Tun b Tun B Tun ] Tun E
3miTHA Maca, KT 44750 44250 44370 44330 44550
Maca kopucroro  Hapanta- | 44 g, 10 000 10 000 10 000 10 000
JKEHHS, KT

Hiametp ¢rozensiky, MM 3350 3350 3350 3350 3350
[TomoBxkeHHS PrO3EIKY 7,3 7,3 7,3 7,3 7

Po3paxyHok Macu (pro3esnsiKy BUKOHAHO 32 (hOpMYJIOr0
my = (dy + 3,5) S, + 0,0125m, + 0,1m,, + 0,4-10° 1, S,.;° + 1
+ 135 d,, + 25 (10°mg)*", (1)
ne Spy— MIJIOIIa NoBepXHi (ro3emwKy; dy — aiameTp (rozensky; My — 371iTHA Maca JITaka,
My, — Maca KOPUCHOTO HABAaHTAXKCHHS, Ag, — IIOJOBKCHHS (DIO3EIIKY.
[Tnomry moBepxHi (ro3esKy BU3HAUEHO 3 BUKOPUCTAHHSAM 3aIllPONOHOBAHOI Mapa-
METPUYHOI MOJIEN1 MalcTep-reoMeTpii, CTBOpeHO1 y cuctemi Siemens NX, 110 Jano 3Mory
BpaxyBaTH BIUIMB 0coOMBOCTEM reomeTpii XUD.

0 -
'L.Ii': 130 0,030 . . ‘»x
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120
1 0,0 &
]
. —. -— —-——"7a
00 ""-u_D l o B
o
S0 -\_ﬂ--..‘
"_‘“EL\_ _
180 ) 1w
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2 - I} !I‘
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Pucynok 9 — Bmus nogosxxenns @3 Ha aepoaHAMIUHI XapaKTePUCTHKHU (PIO3EIIKY:
a — TIOJIOBXKEHHS Ha KOE(]IIIEHT OMOpYy, O — MOIOBKEHHA Ha KOS(DILIEHT MiAHIMAIbHOI
CUIIH

Ha pucynky 10 mokazaHo xapakTep BIUIMBY reoMeTpuuHuX mapameTpiB XUD Ha
MacoBl XapaKTEPUCTHKU (DIO3ETSKY MPOEKTOBAHOTO diTaka. [y (ro3ensskiB OUTBIITNX

PO3MIpiB XapaKTep BIUIUBY 30€pIra€ThCsl aHAIOTTYHHM.

o :
h:“ 1300

e

.
= B,
5 1990 8’
E E 5 1 ﬂh
1280 - 1950 - D\g
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1260 1800 -
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Pucynox 10 — BB reomerpuynux nmapamerpiB XU®d Ha MacoBi XapakTEPUCTHKU
¢ro3ersky: a — noaoBxkeHHs Ha Macy XUD, 6 — 3By»keHHd Ha Macy XUD

1250 T T T T T T 1
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[Tonmo>keHHs LIEHTPY Mac 1 MOMEHTH 1Hepuii (ro3esKy BU3HAUEHO y MPUIYIIEHH]
PIBHOMIPHOTO PO3MOALTY Macu IO MOBEpXHI (r03esKy 3 BUKOPHUCTAHHSIM CHCTEMH
Siemens NX.

VY BukopucTaHiii Ha bomy etari hopmyii (1) 11 po3paxyHKy Macu (Pro3eisiky He
BpPaxoBaHO JCSKUX 0cO0MMBOCTEN KOHCTPYKINT XUD, oqHaK BUKOPUCTAHHS OUTBII TOUHUX
METOIB MOTpeOye OUIbII JOKJIAJHUX BUXITHUX JaHHUX IIOJO0 JiTaka Ta MOro pekKUMIB
NoJIbOTY. Pe3ynbTaTy Takoro JOCIHIKEHHS HABEJICHO Y PO3ALIi 4.

OcHOBHI HAyKOB1 pe3yJbTaTH, HABEACHI Yy TPETHOMY pPO3JALUII, OMyOJIKOBaHO Yy
nparsix aBropa [2, 3,4, 5,7, 8, 9].

YerBepTHii po3aiJi IPUCBIICHO BIIPOBAHKEHHIO METOIY IHTETPOBAHOTO MPOEKTYBAH-
H XY, sxuii Oy10 BUKOPUCTAHO MPHU CTBOPEHHI HOBOi Moaudikaiii jiTaka ciMencTBa
mitakiB  AnH-1X8, a came JIETKOTO  PEaKTMBHOTO  TPAHCIOPTHOTO  JIiTaka
BaHTXOMIAHOMHICTIO 10 TOHH.

VHidikoBaHi By3IH Ta arperatu

Hoei By3mH Ta arperars

a o
Pucynoxk 11 — Cxema 3aranbpHoro BUTIIsAY (a) Ta yHidikaiii (0) MpOEKTOBAHOTO JiTaKa
cimerictBa AH-1X8

VY upoMy BHUNAAKy MNOJAaHUH METOJ MOKHAa BHUKOPUCTATH SIK 1HCTPYMEHT JIst
CTBOpPEHHS MOAM(]IKAL HAsABHOrO CIMEHCTBA JITAaKiB, y TOMY 4YHCIl Ha 0a3l
TACaKMPCHKOT0 BapiaHTa. Moro cyTh MONSTae y BUKOPHCTAHHI TEXHIYHUX HANPAIIOBAHb 3
iMropro3amimmenas Jitaka AH-178 B dacTuHI O0ONagHaHHA Ta CTBOPEHHI HOBOI
Moaudikaiii Ha 6a3i cimeiicTBa AH-1X8 TpaHCIOPTHOTO JiTaKa K albTEPHATUBHY 3aMIHYy
AH-74, sxa Oyne ayxe OJNM3BKOIO JI0 HBOTO Ta IEpPEeBEpIlyBaTH WOro 3a TEXHIYHUMU
XapaKTEPUCTHUKAMH, IO POOUTh HOro OUIbII KOHKYPEHTOCHPOMOXKHHM. Y TakoMy
BUIAJIKY BUKOHYIOETHCSI JOCUTh CYTT€BA yHi(iKallld arperariB 1 CUCTEM JliTaKa — KPUJIO,
KJIb, CTa01T13aTOP, MUIOTAXKHO-HABITAIIIMHUN KOMIUIEKC Ta iHIe (pucyHok 11), mo cyrre-
BO CIIPOIIY€ IUKJI BUPOOHUIITBA. 3aPOTIOHOBAHUI METO]I peajli30BaHO Y CIIBHOMY TPO-
exTi 1ieaTpy CAD/CAM/CAE HarttioHaabHOro aepoOKOCMIYHOTO YHIBEPCUTETY «XapKiBCh-
kuii aBiamiiaui iHcTUTYT» 1 AT «AHTOHOBY.

Ha mifcraBi TeXHIYHOTO 3aBIaHHS PO3POOJICHO KOHIIEMIIII0 CTBOPEHHS! KOHKYPEHTOCTI-
POMOKHOTO ~ TPAHCHOPTHOIO JTaka 1 BHKOHAHO MOro TONEpPEeTHE IPOEKTYBAHHS.
KoHuenrtyanbHa 0COOMMBICTD JIiTaKa — MaKCUMaJIbHE BUKOPUCTAHHS BY3JIIB Ta arperariB
HasiBHUX JIITAaKiB, Y TOMY YHCII MACAKUPCHKUX, ciMeiicTBa AH-1X8, CTBOpEeHHS JliTaka 3
O1IbIII BUCOKUMHM TMOKa3HUKAMH €(PEKTUBHOCTI Ta MOXJIMBOCTSIMH, HAIIPUKJIAJ BIiMOBIA-
HICTh BUMOTAM CUCTEMH MEPEBE3EHHS CTaHIapTU30BAaHUX aBlalllMHUX MIIIOHIB ISl TPAH-
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cnopTHHX JtiTakiB — 463L Master pallet (HCU-6/E).
Tabnuns 4 — Homenkinatypa TpaHCIIOPTOBAHOTO BaHTAXY

Howmenkiatypa BaHTaxy: Kinbkicth Bara, m.
Oco0oBuii cKi1am, 40IL..
— BIMICBKOBOCTYKOOBITI 86 10,32
- JIECAHTHUKHU 73 9,49
— MOpaHeH1 Ha HOMIaX + CHJIsI4i 73 73
Konreiinepu (3 po3mipamu, M):
— LD 3 (1,53x1,625x2,007) 7 5,5
— LD 7, LD 9 (2,235x1,625,x3,175) 4 8,0
[Tanet (3 po3mipamu, m):
— 887'x125”” (2,235x3,175) 4 9,8

[IpoanamnizyBaBIy BCl BXiJIHI JIaHi, OyJIO OTpUMaHO OCHOBHI XapaKTEPUCTUKH JIiTa-

Ka, siki OyJ10 3BEJICHO B TaOJIHIIO O.

Tabmuus 5 — OCHOBHI XapaKTEpUCTUKH MPOEKTOBAHOTO JIITAKA

IToKa3HUKH n,<=2,5 n,<=2,3
3miTHa Maca, T 44,75 48
MaxkcruMaabHe KOPUCHE HABAHTAXKCHHS, T 10 13,5
MaxkcuManpHHi 3amac HajabLHOTo, T 12,05 12,05
Maca mycToro CropsiJKEHOTO JIiTaKa, T 25 25,2
Tun nBuryHa: J1-436-148dM J1-436-1480dM
— 3JIiTHA TATA, TC (MAKCUMAJIbHO HA/I3BHYUANHHUNA PEXKIIM) 2x7,5 (8,5) 2x7,5 (8,5)
— BHUTpaTa NalbHOIO Ha KPEHCEPCHKOMY PEXHMI, 0,68 0,68
KI/KICTOJ
Kpeiicepcbka MBHAKICTh, KM/TOL 800 790
Bucora nonsory, kM 10,7-11,3 10,1-10,7
[IpakTnuna ganeHicts onsoTy (AH3 Ha 1 rox), km:
— 3 10 T BaHTaXY 2870 2500
— 0€e3 BaHTaxy 4300 4200
ITorpiona nowxwuna 3I1C (CA,H=0), m 1800 2000

Pucynox 12 — 3aransauit Burisa po3noairy koedimienta TepTs (Cyr) Ha MOBEpXHIi
JiTaka (a) Ta po3MmoAiTy JIiHiM MoTOKY Ha Bifgctani 100 MM Big moBepxHi JiTaka (0) 3
XBOCTOBOIO 4acTUHOIO (prozerspky tury «A» npu M = 0,75, Cy = 0,5, H = 11000 m

(BUTIISA 3BEPXY)

Jlist onTuMizantii JTiTaka 3a JI0MOMOTOI0 MOAAHOTO METOY OyJIO PO3pOOJICHO T SITh
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BapiaHTIB XBOCTOBHUX YaCTUH (DIO3EJDKY IS X OLIIHIOBAHHS Ta BUOOpPY HaWOUIBII ONTH-
MaJIbHOI JIJII KOHKpEeTHOTO JiiTaka. [Ipu aHai3l BpaxoByBalMCh TakKi MOKa3HUKHU SIK BIJIIO-
BiHICTh 10 TTX mitaka, acpoauHamivHi (pucyHku 12, 13) Ta BaroBi XapakKTEpPUCTUKH KO-
’KHOT OKPEMO B35ITOT CXEMH Ta iX MOPIBHSUIBHUH aHaJi3 Mk co0010.

[Ticnst cTBOpEHHS MaiicTep-TeoMeTpii pi3HUX BapiaHTIB XBOCTOBHX YacTUH (ro3e-
JsDKY OyJIo BUKOHAHO aepOJWHaMIYHI PO3paxyHKH JIiTaka y MIECTH BUKOHAHHSX JJIST MOXK-
JIMBOCTI OI[iHIOBaHHS HOTO XapaKTEPUCTHK.

0

a

Pucynoxk 13 — [TopiBHSHHS IHTEHCUBHOCTI BUXPIB y MEHAUKYJISIPHOMY Tepepisi
1o TICJI An-1X8 3 BapiaHTOM XBOCTOBOI YACTHUHH «THUITY «A»: (a) — X =22 Mm;
0) —x =25 M (BiACTaHb JI0 MIEpePi3y 3a/1a€ThCA Bijl HOCA JIITaKa)

Tabmuus 6 — Pe3ynbratu po3paxyHKiB aepoOJAMHAMIYHMX XapaKTEPUCTHK JIiTaka

AH-1X8 3 pi3HUMH BapilaHTaMU XBOCTOBOi YacTuHM (ro3esspky Ha Bucoti H = 11000 wm,
M =0,75

[Tapametp | @3 An-148 |D3 «rumy «A»| @3 «runy «by | D3 «rumy « B»| D3 «runy «/I»|P3 «rumy «Ex»
K 15,43 13,97 14,55 14,31 14,55 14,55

dK 0 -1,46 -0,88 -1,12 -0,88 -1.51

dK, % 0 -9,47 % -5,70 % -7,25% -5,70 % -9,78 %

[Ticnst mpoBeeHHS aepOAMHAMIYHUX PO3PaxXyHKIB JIiTaka 3 PI3HUMHU THUIIAMU XBOC-
TOBUX YaCTHH, K1 OyJIM BUKOHAHI Ha PEKMUMI KPEHCEePChKOTO MOJIBOTY Ha BUCOTI 11 Thcau
MeTpiB Ha mBuaKocTi M = 0,75, MokHa 3pOOUTH Taki BUCHOBKH. AEpOJAMHAMIYHY SIKICTh
MacaXupchKkoro jitaka AH-148 Oyno B3sTO sik 0a30BY, siKa B pO3PaxXyHKOBIM KOHGIrypartii
ctaHoBUTh 15,43 oguuuill. 3 TpPaHCIOPTHUX BapiaHTIB HaWKpaIUii MOKa3HUK y BapiaHTi 31
cxemMamu Tumy «b» 1 «JI» 1 cranoButh 14,55 ogunuili, mo Ha 5,35 BiACOTKIB TipIIe, HIXK Y

0a30BOT0 BapiaHTa.
Po3paxyHku Macu ¢ro3emsiKy Majoro 1 CepelHbOro TPaHCIOPTHOTO JIiTaKa
(M < 150 1) Oysi0 BUKOHAHO 3TiAHO 3 (POPMYIIOI0 Ta CTATUCTUYHUMHU JAHUMHU:

My =7.4775-M3%"s,,.

PesynpTaToM cTanm po3paxyHKHM MacH XBOCTOBOI YAaCTHHH (DIO3EISDKY JJIS BCIX
BapiaHTIB Ta iX MOPIBHAHHS, K1 3BEJACHO B TAOJIHITIO /.

Tabmuus 7 — Ilepenik Mac Ta MOBEPXOHb XBOCTOBUX YaCTHH, 1110 OMUBAIOTHCS

[Tapametp | @3 An-148 | D3 «runy «A» | D3 «runy «b» | D3 «runy « B» |3 «runy «I»P3 «tuny «E»
Y'Som., M° 74,4 90,1206 79,9572 82,3855 79,9572 85,0073
m @3, xr 1650 2374,41 1873,47 1958,52 1933,42 2169
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[Ticns aHamizy MacoBUX, a€pOJIMHAMIYHHMX Ta EKCIUTyaTaI[iIiHUX XapaKTEPUCTHUK JIi-
Taka y NEepIIOMYy HaOJIMKeHHI OyJl0 MPUNHATO PIMIEHHS, 10 HAWOLIBII ONTHUMAIbHOIO
CXEMOI0 BaHTAKHOTO JIFOKA 1 XBOCTOBOI YAaCTUHU (PIO3EIISIKY Uil TPAHCIIOPTHOI MOIU(i-
Karii jtaka AH-1X8 € «tuna «/I». Ile moB’si3aHo 3 TUM, 1110 BiH pa3om 3 TurnoMm «b» mae
HaWBHII MOKA3HUKHU aepOJMHAMIYHOI SKOCTI, JACIIO TipIl BaroBi MOKa3HUKH, HIK Yy THIIA
«b», ane kpaiii, HiX y pemtu BapianTiB. Kpim Toro, 111 cxema 3abe3reuye BUCOKI eKCILTY-
aTalllifHl MOKa3HUKW 3aBJSIKM HEBEJIMKIA KUIBKOCTI PYXOMHMX arperariB 1, SIK HaCJiJOK,
OUIBII MTPOCTIH CHCTEM1 KEpYBaHHS, 3pyYHOCT] 3aBaHTAXKEHHSI KOJIICHOI TEXHIKH BHACIIIJIOK
PO3KJIaIaHHs TepMoTpana.

OCHOBHI HayKOB1 pe3yJbTaTH, HABENEHI y YETBEPTOMY PO3/iIi, OMyOIIKOBAHO Y
nparsix aBropa [3, 4, 6, 9].

BUCHOBKHM

BinmoBigHO A0 METH Ta 3aBJIaHb y pOOOTI OTPUMAHO TaKi pe3yIbTaTu.

1. Ynepmie npu CTBOpPEHHI JTaKiB TPAHCIOPTHOI KaTEropii 3 XBOCTOBUM BaHTaX-
HUM JIFOKOM PO3pOO0JICHO Ta MOJIaHO METOJ 1HTETPOBAHOTO MPOEKTYBAHHS Ta KOHCTPYIO-
BaHHSI XBOCTOBOI YaCTHUHU (DIO3ETSKY, SIKUW 32 JOIMOMOTOI0 MaTeMaTHYHO OMUCAHUX Ta-
paMeTpiB Jla€ 3MOTY CTBOPEHHSI TI€T UM 1HIIIOT MalCTep-reoMeTpii XBOCTOBOI YaCTUHU (hIO-
3€JISDKY IM1J1 KOHKPETHO BUOpaHy CXeMy BaHTaKHOTO JIFOKA.

2. YIOCKOHAJIGHO METOJI, 1110 Ja€ 3MOTY MPOEKTYBaHHS TPAHCIOPTHUX JITaKiB HE
TUTBKYM Ha €Tarll CTBOPEHHS MPUHITUITIATFHO HOBOTO KOHIIETITY JIiITaKa, a ¥ K MOMXJIMBOCTI
BUKOHAHHS MOAM(IKALl HagsBHOIO JiTaKa MacaKUPChKOr0 THUILY LIJISXOM HOro TimOOKOi
MOJIEpHIi3aIlii.

3. Po3pobneno cuctemaruzariito i kiacu@ikaiio HassBHUX THITIB BAHTaKHUX JTIOKIB
TPAHCIOPTHOI KaTeropii 3a iX KOHCTPYKTUBHUMH OCOOJIMBOCTSIMH. BuiisieHo okpemy rpy-
Ty XBOCTOBHUX BaHTaXHUX JIOKIB. COPMOBAHO I’SITh TUTIOBUX CXEM BaHTAKHHX JIIOKIB y
XBOCTOBIM YacTHHI (1O3EIIKY.

4. CTBOpEHO YHIBEpCAJIbHUN MapaMeTPUYHUIA METOJ 3aJaHHS MaicTep-reoMeTpil
XBOCTOBOI YacTHHM (DIO3EJISIKY, 10 Ja€ 3MOTY pearizaiii Oyab-sKoi 13 HaBEACHUX CXEeM
BAHTAKHUX JIFOKIB Y XBOCTOBIM YacThHI (DrO3€TsKy, Y TOMY YHCII W YHIKaIbHY, peati3o-
BaHy TUIbKHU Ha JIITaKaXx MapKu «AH», 3 BIIKATHOIO PaMIIO0.

5. OnucaHo B3a€MO3B 30K MapaMeTpiB BAaHTAXKHOTO JIFOKA 1 TPAHCIIOPTHUX Xapak-
TEPUCTHK JIiTaKa, SKi 3aJeKaTh BiJl HOMEHKIIATYPH Ta THIIIB BaHTaXIB IS TIEPEBE3CHHS,
METO/IIB 1X 3aBaHTAKEHHS-PO3BAHTAKEHHS, JCCAaHTYBAHHS.

6. HaOynu momanpmioro po3BUTKY METOAW TPUBUMIPHOTO MapaMeTPUIHOTO MO/Ie-
JIIOBAHHS SIK XBOCTOBHUX YaCTUH (DIO3EJSKY, TaK 1 TPAHCHMOPTHUX JIITAKIB Yy LJIOMY MpHU
CTBOPEHHI MalCTEp-reoOMeTpii, MOJEl PO3NOJALIY MPOCTOPY, AaHATITHYHUX €TaJOHIB eJle-
MEHTIB KOHCTPYKIIi MJIaHepa 1 MOJENI MOBHOTO BHU3HAYEHHS T€OMETPUYHHUX MapaMeTpiB
JiTaka 3 BUKopucTanusaM texHosoriii cucrem CAD/CAM/CAE/PLM.

7. Ilomani pe3ynbTaTH BOPOBAIKEHO B MPAKTUKY MPOEKTYBAHHS JIITAKIB TPAHCIIOP-
tHO1 Kateropii AT «kAHTOHOBY, a Takox y HamioHansHOMY aepOKOCMIYHOMY YHIBEPCH-
TeTi «XapKiBCHKHA aBiallitHUNA 1HCTUTYT» B HABUAJIHLHOMY IPOIIEC] MPHU MIATOTOBIN (haxiB-
I1iB aBlaIliiHOT Taiy3i.

CITIUCOK HAYKOBUX MPALIb 3JOBYBAUA 3A TEMOIO JIUCEPTALIIT

Crucox myOmikaiiii, y sKuX OMNyOJIKOBaHI OCHOBHI HAayKOBI pe3yJbTaTH
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aucepTaiiitHoi podoTH.

Cmammi y Haykosux eudanmusx, exirouenux 0o llepeniky naykosux ¢axosux euoausb
Ykpainu:

1. CucremaTtuzanus U Kjiaccu(PuKaiys TUIIOB I'PY30BBIX JIFOKOB CaMOJIETOB TpPaHC-
MOPTHOM KAaTerOpUHW IO OCHOBHBIM KOHCTPYKTHBHBIM TIpu3Hakam / A. 3. JIBelipuH,
B. A. Koctiok, A. U. Pabuues, A. B. banyn, /1. C. Konbime. Omkpuvimobie ungopmayu-
OHHble U KOMNbIOMEPHble UHMe2PUPOBaHHble mexHoaocuu = Biokpumi ingpopmayitini ma
Komn'tomepni inmezposani mexnonoeii : 30. Hayk. np. / Ham. aepokocMm. yH-T
iM. M. €. )KykoBcrkoro «XapkiB. aBiam. iH-T». XapkiB, 2015. Bun. 70. C. 33-53. (daxo-
Be Buaanusa, Index Copernicus)

2. CTpyKTypHBIH aHaJIN3 OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB IPY30BBIX JIIOKOB
camosieToB TpaHcropTHoi kateropuu / A. 3. Ieeiipun, C. A. berukos, B. A. KocTiok,
A. B. banyn, A. W. Pabuues, Jl. C. KonbltieB. Omxkpsimuie unghopmayuorHvle u KOMNbIO-
mepHble UHMe2PUPOBanHble mexrHorocuu = Biokpumi ingopmayiini ma komn'romephi in-
mezposani mexuonoclii : 30. Hayk. mp. / Ham. aepokocm. yH-T iM. M. €. )KyKOBCBKOTO
«XapkiB. aBian. iH-T». XapkiB, 2016. Bum. 74. C.22-48. (®axoBe Buaanus, Index
Copernicus)

3. MeTol mOCTpOeHHsI MaTeMaTHYEeCKOM MOJIENIM TEOPUU XBOCTOBOM yacTu (ro3e-
Jska  camMosieToB  TpaHcmoptHoii  kareropum /  C. A. berukos, A. 3. [IBelipuH,
B. A. KocTtiok, A. B. banyn, A. 1. Pabuues, /1. C. Konsimes, B. C. Joarux. Omkpovimole
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AHOTAILIA

Konumes /. C. MeTo 1HTErpOBaHOTO MPOEKTYBAHHS XBOCTOBOI YaCTUHU (DrO3€msi-
Ky JIITaKiB TPAHCIIOPTHOI KaTeropii. — Ha mpaBax pykonucy.

Hucepraiiss Ha 3100yTTS HAYKOBOIO CTyNEHS KaHAuAaTa TEXHIYHMX HayK 3a
cnemianpHicTIO 05.07.02 — mpoekTyBaHHSA, BUPOOHHUIITBO Ta BUMPOOYBaHHS JITAJIbHHUX
anapariB. — HarjioHaJlbHUI aepOKOCMIYHUN YHIBEPCUTET «XapKIBChKUW aBlalliiHUN 1H-
CTUTYT», XapkiB, 2025.

JucepraniiiHy poO0OTy NPUCBAYEHO PO3POOJIECHHIO METOIY IHTEIPOBAHOTO MPOEKTY-
BaHHS Ta KOHCTPYIOBAHHS XBOCTOBUX YAaCTHUH (DIO3EJISDKY JIITaKiB TPAHCIOPTHOI KaTeropii
3a JIOTIOMOT'OI0 KOMIT FOTEPHUX CUCTEM, 1110 3a0e3Meuye MiBUILIEHHS Horo e(heKTUBHOCTI.

Y pob6oTi po3po0ieHO METOJ 1HTETPOBAHOTO MPOEKTYBAaHHS XBOCTOBOI YaCTHUHU
(bro3esKy JiTaka TPAHCIMOPTHOI KATEropii, IO MICTUTh: MapaMETPUYHE MOJEIIOBAHHS,
aHaji3 Macu KOHCTPYKIII (pro3essiKy, aHali3 aepoJAMHAMIYHOTO OOTIKaHHS (DIO3EIISTKY,
CUHTE3 KOH(Irypalli XBOCTOBOT YACTUHH 3 YpaxXyBaHHSIM TPAHCHOPTHUX BUMOT JI0 JIITaKa,
BUMOT 10 0OJlaHaHHS, KOMIIOHYBaHHS 1 YMOB 3aBaHTaXEHHS-PO3BAHTAXKEHHS, JI€CAHTY-
BaHHS.

ABTOpPOM 3IIMCHEHO aHaJli3 0COOJMBOCTEN 3a0e3MeUeHHsT aepOIMHAMIYHUX XapakK-
TEPUCTHUK 1 MATMBHOI €(DEKTUBHOCTI JIETKOIO TPAHCIOPTHOTO JIiTaKa 3 ypaxyBaHHSIM BUMOT
10 WOro TPaHCHOPTHUX XapaKTEPUCTHK, YMOB 3aBAHTAKEHHS-PO3BAHTAKECHHSI, JIECAHTY-
BaHHs. P0o3po0JieHO onTUManbHy KOH(Irypalio XBOCTOBOI YaCTHHH (PrO3esKy, 110 3a-
Oe3neuye MakCUMalibHy €(EeKTUBHICTh 32 MIHIMAJbHOIO MAacoOl0 Ta aepOJMHAMIYHUM OTIO-
pOM Ha KpeHCepCchKOMY peXKHUMI TOJBOTY 31 MmBHAKICTIO g0 850 km/ron
(M = 0,8) Ta BiAMOBIJa€ TPAHCIOPTHUM 3a/layaM JiTaka. 3HAYEHHS aepOIMHAMIYHOI IKOC-
T1 JITaKka Ha KpehcCepChbKOMY PEXHUMI MOJIbOTY CTAHOBUTH Kipeic = 14,76, 110 BiANIOBIIAE
CBITOBOMY PIBHIO JJIs JIITAKiB TAKOTO KJIACy.

Peanizartiist po3po0e€HOro METOIy IHTETPOBAHOTO MPOEKTYBAHHS XBOCTOBOI YaCTH-
HU (rO3eJsKy JIiTaka TPAaHCHOPTHOI KaTeropii Jajao 3MOry CTBOPUTH MPOEKT JETKOTO
TPAHCIIOPTHOTO JIiTaKa sIK PO3LIMPEHHS ciMeicTBa JiTakiB AH-1X8 BIAMOBIIHO A0 BUMOT
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Aito4oi HopMatuBHOI gokyMeHTalii AITY-25, CS-25 Ta 3ab6e3neunt HOro BUCOKI JIbOTHO-
TEXHIYHI Ta EKCITyaTallliH1 XapaKTEPUCTHUKH.

BinmpampoBaHO i BIPOBAKEHO HOBI METOAM MapaMETPUIHOTO MOJICTIOBAHHS Ta
IHKEHEpHOTO aHai3y (Pro3esKy 3 ypaxyBaHHSAM OCOOJIMBOCTE XBOCTOBO1 YaCTHHHU.

Kiro4oBi cioBa: jiTak, TpaHCIOPTHHUM JTiTaK, Moaudikalis jiTaka, METOJ 1HTErpo-
BAHOTO IMPOEKTYBaHHS, IUIAHEP JIiTaKa, XBOCTOBA YacTHWHA (IO3EISIKY, BAaHTAKHUN JIIOK,
pamra, CTYJIKH, 3aMKH, BaHTa)KHA KaOiHa, aepoJMHAMIUHI XapaKTepUCTUKU, aepoIuHaAMIY-
HE KOMIIOHYBaHHS, JIbOTHO-TEXHIUHI XapaKTePUCTHKH, BaroBi XapaKTEPUCTHKH, CepTU(I-
Karlisi, aBialiiiHi mpaBuia.

ABSTRACT

Konyshev D. S. Method of integrated design of fuselage tail part of transport aircr-
?ft. — Scientific study on the rights of manuscript.

Dissertation for obtaining the scientific degree of Candidate of Technical Sciences
in the specialty 05.07.02 — design, manufacture and testing of aircraft — National Aeros-
?ace University «Kharkiv Aviation Institute», Kharkiv, 2025.

The dissertation is devoted to the development of a method of integrated design and
construction of the fuselage tail parts of the transport aircraft using computer systems to
increase its efficiency.

The author analyzed the features to provide the aerodynamic characteristics and fuel
efficiency of light transport aircraft in terms of meeting the requirements for transport
characteristics of the aircraft, conditions of loading and unloading, aerial delivery. The
optimal configuration of the fuselage tail has been developed. It provides maximum
efficiency with minimum mass and aerodynamic drag on cruising mode of flight at speeds
up to 850 km/h (M = 0.8) and meets the transport intensions of the aircraft. The aerod-
?namic quality of the aircraft on the cruising mode of flight s
Kerising=14,76, which corresponds to the value accepted worldwide for aircraft of this
class.

Implementation of the developed method of integrated design of the fuselage tail
part of transport aircraft allowed to create a light transport aircraft project by extension of
the AN-1X8 aircraft family in accordance with current APU-25, CS-25 aviation rules and
ensure the aircraft’s high performances, technical and operational characteristics.

New methods of parametric modeling and engineering analysis of the fuselage,
taking into account the features of the tail, have been developed and implemented.

Keywords: transport aircraft, concept, fuselage tail, cargo hatch, ramp, sash, locks,
cargo cabin, certification.
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