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VJIK 531.768

Yepuaxk M. I'. , Pubax B. B. , Ilanrwowok B. A. 3SABE3IIEYEHHSA 3AI[AHOi
TOYHOCTI KAJIIBPYBAHHS TPUBICHOI' O BJIOKA HABIFAHIﬁHHX
AKCEJIEPOMETPIB HA OJJHOBICHOMY IMNOBOPOTHOMY CTEH/I

Po3pobiiena mMaremarnyHa ~ Mozedb  MOXWMOOK  imeHTHdikamii  KoedilieHTiB
METpOJIOTiYHOI MOJeni OJIoKka aKcelepoMeTpiB MpH Horo kKamiOpyBaHHI Ha OJHOBICHOMY
MOBOPOTHOMY cTeHIi. OTpuMaHi BHpa3d I BH3HAYCHHS BUMOT JI0 TOYHOCTHHX
XapaKTePUCTUK CTEHJOBOTO OOJIATHAHHS, JUISI BUKOHAHHS HA HHOMY KamiOpyBaHHsS OJoKa
HaBIramiifHUX aKCeJIEPOMETPIB 3 3a/IaHOK0 TOUHICTIO.

Kniouosi cnoea. TpuBicHUN OJIOK HaBIralliiHUX aKCEICPOMETPIB; KaaiOpyBaHHS;
MaTeMaTHYHa MOJIENIb TOXUOOK; TOYHOCTHI BUMOTH JI0 CTCHJIOBOTO OOJIaTHAHHSL.

VK 681.5.015.8:519

Toninko I. M. , I'anuuvka I. €. CUHTE3 OIITUMAJIBHOI'O JITHIMHO-
KBAJIPATUYHOI'O HA®POBOI'O PET'YJIATOPA IJISA ITPOMUCJIOBOI'O
KOHAUIIOHEPA 13 IIAPOBHUM 3BOJIOKYBAYEM

Jlnist mpoMHCIOBUX KOMIUIEKCIB mtydHoro MikpokimiMaty (ITKIIIM) 3anpononoBana
METOAMKA PO3POOKH KOMIUIEKCHOI MaTeMaTH4HOi MOAEl IPOMMCIOBOTO KOHJIUIIOHEpa Yy
IpOCTOpi CTaHy, IO Tependadae aHami3 CTPYKTYpH aBTOMATHYHOI CHCTEMH KepyBaHHS
(ACK) Ta po3poOKH BiAIOBIIHUX aJITOPUTMIB KepyBaHHs. Ha 0CHOBI po3po0iieHOT METOUKH
OTPUMAHO KOMIUIEKCHY MOJENb Il TEXHOJOTIYHUX CXEM IPOMHCIOBUX KOHIHUIIIOHEPIB 5K
€IMHOro  OaraTOBUMIpHOTO 00’ekTa KepyBaHHs. Jlyig  3amponoOHOBaHOT  METOAMKHU
BUKOPUCTOBYIOTHCS JMHAMIYHI MOJEN KJIIMAaTHYHOTO OOJIaJHAHHS y MpocTopl crany. s
3aranpHoi Mogeni [IKIIM npencraBieHo MaTpull, sSKi BU3HA4alOTh KOMIUIEKCHY MOJIEINb
IIPOMUCIIOBOTO KOH/AMIIIOHEPA 13 TAPOBUM 3BOJIOKYBAUEM.

Po3pobneHo  anroputM  cuHTe3y ~ 0araTOBHMIPHOTO  JIiHIHHO-KBaJpaTHYHOTO
nugposoro perynastopa (JIKIIP) mna [NKIIM. Po3rnsHyra 3agaua CMHTE3y ONTHMAaIbHOTO
JIKLIP 1 cunTe3oBaHa matpuis 3BopoTHoro 3B’s3ky JIKIIP, sika 3a mapamerpamu crany
00’ekTa KepyBaHHS BH3HAYa€ TPAEKTOPIIO BEKTOpa ONTHUMAJIBHOTO BIUIUBY, II0 MIHIMI3YE
KBaJpaTUUHUM Kputepiil. Bing kmacuunoi npoueaypu cuntedy JIKIIP 3ampononoBanuit
QITOPUTM BIJAPI3HAETHCS HASBHICTIO JIOTIYHOTO BHOOpY oOONagHaHHSA M 3J1HCHEHHS
ONTUMAJILHOTO KepyBaHHA. Takuil migxig Jo3Boisie nepeocMuciutd  cuHTes ACK
KOHJIMIIIOHEpa Ha OCHOBI PO3MEXYBaHHS B3A€EMHOTO BILTUBY PETYIIIOIOUUX MMapaMeTPiB.

Ile no3BoIsiE IEpEBECTH CUCTEMY KEpYBaHHS KOHIUIIIOHEPOM Ha SKICHO HOBUH piBEHb
1 3ale3mneuye e(eKTHUBHE BUKOPHCTAHHS EHEPropecypciB s CHUCTEM IITY4YHOTO
MikpokJiMaty. OTpuMaHi po3paxyHKOBi (POPMYIIH PEKOMEHAYEThCS 3aCTOCOBYBATH (haxiBLSIM
3 aBTOMATHU3AIi1 s IPOEKTYBAHHS CHUCTEM KepyBaHHS M ONTHMI3allii iCHYIOUHX.

Knwuoei cnoea. npoMHUCIOBUN KOHJUIIIOHEP; aBTOMaTHM4YHA CUCTEMa KEpyBaHHS;
JHIAHO-KBaIpaTUUHUN U(PPOBUN PETYIATOP; ONTHUMI3AIIIS; TApOBUI 3BOJIOXKYBaY.

VIK 681.2.084

leanos C. B., Bonosuk b. B., Cnaoyxin 1. C. TJEHTU®IKALISA IAPAMETPIB
MOJEJII BBAEMOBIUINBY BIBPOIIIABICIB JIASEPHUX I'NPOCKOIIIB B
BJOUI YYTJIMBUX EJIEMEHTIB BIHC

B poGoti po3srnsgaeTscst po3poOKka MaTeMaTHYHOI MOJeNi mepeMillieHb, SKi
BiIOyBaroThCs B Ononi uyTmBux eneMmenTiB BIHC depes3 B3aeMOBIUIMB BiOPOIMIABICIB TPHOX
Ja3epHUX TIPOCKOIIB Ta MPOBOJAMTHCA iNeHTU(IKALIsS MapaMeTpiB AaHoi mojeni. Takox,
MPOBOJIUTHCS OOTPYHTYBaHHS BUIJISIAY TMapaMeTpiB Ha TPHUKIAAl pPeajbHO ICHYHOYOL
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BIHC. Otpumani pe3ysbTaTi J03BOJISIOTH JOCIIHKYBAaTH BHYTPIIIHI KOJMBAJIbHI TPOILIECH B
0JI0111 YyTIMBHUX €JIEMEHTIB Ta iX BIUIMB Ha TOYHICTh BCi€l CUCTEMHM, 3MEHIIYIOUH TIPU LIBOMY
00YHCITIOBAJIbHI 3aTPATH HA MOJCTIOBAHHS.

Knrouosi cnoea:. BIHC; 6110k 4yTIMBHX €IEMEHTIB; Ja3epHUl TipOCKOI; BiOPOITiIBIC;
MaTeMaTHYHa MOJIEIIb; iIeHTU(IKAIIIS.

YK 533.64

Jemxko O. JI. , Kopone H. B. MATEMATHUYHA MOJEJIb AEPOAUHAMIYHUX I
AEPOCTATHNYHUX XAPAKTEPUCTHUK JITAJIBHOI'O AITAPATA CXEMMU «JIITAIOUYE
KPHJI0» 3 AEPOCTATHYHOM MIATPUMKOM

3a OCHOBY pPO3paxyHKOBUX Mojieneil Oylio BUOpaHO TpareneigaibHe Kpiio. 3MiHU
IUIOINI, TIOJOBKEHHS W 3BYXKCHHS KpWja 3IIMCHIOBAIOCh 3a PAaxXyHOK IEHTPOILIAHOBHX
BCTaBOK. METOI0 JOCTIKEHb € OTPUMAaHHS ONTUMAIBHUX aePOAMHAMIUYHUX W aepOCTATHIHUX
XapakTepuCTUK JIA MUISXOM BUKOPHCTAHHS CKJIQJHUX Tpaleleifaibie KpUi 13 3a3HauCHUMHU
FCOMETPHYHUMU TTapaMETPAMHU.

[IpoBenenuii aepocTaTYHUN PO3PaXyYHOK JOBIB 3HAYHE 3POCTAHHS MPUPOCTY 5K
aepoCTaTHYHOI CHJIM Yy CKIQJHIK B SKOCTI KpWia TIO BiJHOIIEHHIO 3 MPOCTHM
TpaneneiqaTbHuM KPWJIOM, TaK 1 30UIBIICHHS MO aepOCTAaTHYHOI MiAHOMHOI CHJIM Bif
3arajabHOI.

Knwuosi cnoea: aepoctatuyHa W aepoJWHAMIYHA WiAMOMHA CWIJIA; LEHTPOILIAHI
BCTaBKU; TUPUKAOIIb.

VK 629.1.054

Topouenxo B. H. ,I'onyo A. I. TIBYXOCHBIA THPOCTABUJIN3ATOP 110JIsI 3PEHUS
HA MUKPOQJIEKTPOMEXAHUYECKUX 'MPOCKOITAX

CTBOpeHHs TipocTabuIM3aTopa MOJs 30pY 3 BHCOKMMH SIKICHUMU THapamMeTpaMu €
TOJIOBHOIO 33/1a4€I0 MTPU BUPOOHMIITBI ONTUKO-EJIEKTPOHUX IPUOOPIB CUCTEM CIOCTEPEKEHHS
1 KepyBaHHS BOTHEM.

HaBeneno omuc koperyroyoro npuiaay, KOHCTPYKIIS W pe3yabTaTH BUIPOOYBaHb
JIBOXOCBOBOI'O TipocTabuiau3aTopa IoJii 30py Ha Tipockomax BHKOHaHMX 1o iIMEMS
texHosorii ADIS16136 Bing kommnanii Analog Devices (CILA), axi mo TeXHIYHUM
XapaKTEepUCTHKaM KOHKYPYIOTb 3 BOJIOKOHHO-ONTUYHUMHU T1POCKOIaMH.

Kntrouoei cnoea: ripockor, KOperyouuil mpumiai, CACTEMU CIIOCTEPEIKEHHS.

YK 531.383

TI'onosau C. B. KOMILIEKCHA AJITOPUTMIYHA KOMIIEHCALISI
TEMIEPATYPHOTI'O JIPEH®Y BUMIPIOBAJIBHOI'O KAHAJTY TPBOXOCHOI'O
AKCEJEPOMETPA Y CKJVIAII BIHC

IIpencraBneHo MeTOJ KOMILJIEKCHOI alrOpUTMIYHOI KOMIEHCcAlli TeMIepaTypHOIro
npeiidy BUMIPIOBAIBHOTO KaHATY TPhOXOCHOTO akcenepomerpa y ckiaai BIHC. [lanuit Mmeton
IPYHTYETbCS Ha BH3HAYEHHI HOPMOBAHUX AaNpOKCUMYIOUMX (YHKLIA 3a JIOMOMOIOI0
OTpUMaHOI anpiopHOi 1HPOpMAIl Yy BUTJIAAl CUTHAIIIB UYTJIMBUX €JIEMEHTIB aKCellepOMETiB,
10 BCTAHOBJIEHI B TEpMOCTaOLTi30BaHOMY ©00’€Mi Ta TeMIEpaTypHOTO JlaT4MKa,
BCTAHOBJICHOTO B €JIEKTPOHHOMY OJIOII 0OpOOKH aHAIOTOBUX CUTHAIIB. Lleit MeToa mo3Bosise
BUKOHYBaTH  TEPMOKOMIICHCAIII0  BCbOI'O  BHUMIPIOBAJBHOIO  KaHAIy  TPHOXOCHOTO
akceyepoMeTpa 0e3 10TaTKOBOTO KaliOpyBaHHS aHAIOTOBO-IIM(PPOBHUX NMEPETBOPIOBAUIB.

Knrouosi cnosa: akcenepomMeTpu, BUMIPIOBAIBHHA KaHaj, TEeMIEpaTypHUH Ipeid,
arpoKCUMaIlis.
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VIIK 629.735.33

Kpueoxamuwko I. C. , Cyxoe B. B. @~ AHAJIITUYHE BUSHAYEHHS AEPOJIUHA -
MIYHUX XAPAKTEPUCTHUK JITAJBHOI'O AITAPATA CXEMU «TAHAEM»

B po6oTi yTouHEHO aHAMITUYHUN METOJ BU3HAYEHHS CKOCY IOTOKY 3a KPUJIOM,
aepoIMHaMIYHUX KOe(IIiEHTIB MiJHIMAIBHOI CHJIM Ta MOMEHTY TaHTa)ka JIITAILHOTO arapary
cxeMH «TaHaem». MartematnuHa Mojenb OaszyeTbcsi Ha (opmyni bio-CaBapa Ta yHukae
HaOJIMKEHOTO OOYMCIICHHS HEBU3HAUEHHMX IHTETrpalliB 3TiHO KJIacM4HOI Teopii. Meron
NpUAATHUN TpH HU3BKUMX 4YHCIaXx Maxa 1 JoBUIbHMX uuciax Pelinonbnaca. [IpoBeneHo
MOPIBHSIHHSI PE3YJIbTATIB, OTPUMAHUX 3TITHO JAHOTO METOAY, 3 EKCIIePUMEHTAILHUMU
JaHUMH; OTpPUMaHO J00pe Vy3rO/DKeHHA Teopii 3 pe3ylbTaTaMud BHUIPOOYBaHb B
acpoauHaMiuHid TpyOi. CTBOpeHa MareMaTU4YHAa MOJETb JO3BOJSE B MalOyTHbOMY
ONTHUMI3yBaTU aepOJAMHAMIYHUI OOpHUC JITANBHOIO amapaTy CXeMH «TaHJeM» 3a PI3HUMH
KPUTEPiSIMH.

Kntouosi cnoea. aeponuHaMivyHi XapaKTEPUCTUKH; CXEMa «TAaHIEM»; CKIC IIOTOKY;
Koe(iieHT miaHIManbHOI CHITH; KOe(IIliEHT MOMEHTY TaHTaXa.

YK 621.539.376

Kennyoosckuii A. B. , CepautoB A. T. Knmqﬂnkmi 10. B. , Mouceenxo I'. C. ,
Pomanos b. C. CIIOCIb OIHIHKHA 3AJIMITIKOBOI JOBI'OBIYHOCTI
MATEPIAJIY ITIPU TPUBAJIOMY CTATUYHOMY HABAHTAKEHHI

Po3po6ieHo crmoci0 3auIIKOBOTO Pecypey OIIHKM MaTepialiB 3a YMOBH JOBTOTO
CTaTUYHOTO HaBaHTakeHHS. CyThb cIlocoOy MosiArae y BU3HaY€HHI TPbOX MOTOYHUX 3HAYEHb
30UTKY, KM OyB HAKONMYEHUN B MEPIIOMY I€pioJl MOLIKOMKEHHS 1 IOAaJbIIOro
pPO3paxyHKy yacy Ha 3HHUIIEHHS. PO3paxyHOK 3aCHOBAaHUM Ha rinoTe3i Mpo CTAIICTh MUTOMOI
pobotu nedopmartii.

Kniwouosi cnoea: NoOUIKOMKEHHS; TIPYKHA Aedopmallisi; MoB3y4icTh; MUTOMa poboTa
nedopmartii.

YK 531/534 (075.8)
IBanoBa O. M. , Inpbunmuna /I. I.  BIIJIMB XBUJIb PEJIESI HA TITPOLIEC YIAPY

JlocmimpkeHa 3ajeXHICTh CHUIM JUHAMIYHOI B3a€MOJII BiJl KOHTAaKTHOTO CTHCHEHHS
i 9ac mpsIMOTO [EHTPATBHOTO CIHIBYAApy NPYKHUX TiT. OTpUMaHO aHAITUYHI BUPA3H CUIU
JUHAMIYHO1 B3a€EMO/IIT 1 KOHTAKTHOTO CTHCHEHHS TIPH HAsIBHOCTI BIJIMBY MOBEPXHEBUX XBUJIb.

Bu3HayeHi BeTMUMHM TPUBAJIOCTI yaapy Ta Koe(illieHTa TIIOHOBJIEHHS IS
PO3TJISTHYTOTO BUMAJIKY.

Knrouosi cnosa: xsuni Penes; ynap.

VIK 622.248

Jesuyk K. I.  BIIVIUB OBBA’KHEHUX BYPUWJIBbHUX TPYB HA CIIEKTP
IMO310BXHIX KOJIMBAHb BYPUJIBHOI'O IHCTPYMEHTY

ITpu OypiHHI CBEpJUIOBHH Yy IpOLECI eKcIUTyaTauii MopoJopyHHIBHUI 1HCTPYMEHT i
OypuibHa KOJIOHA PYHHYIOTBCS BHACHIJIOK TPYXKHUX BIOparmiii, a TakoX CTaTHYHUX W
30BHIIIHIX HaBaHTaXEHb. TOMYy aKTyalbHOIO € IMpoOiieMa JOCHiIKEHHS CIEKTPY BIIACHHX
KOJIMBaHb OYPHJIHBHOI KOJIOHM B 3aJICKHOCTI Bij il KOMIOHOBKH (KUIBKOCTI CEKIIii), 3arabHOL
JIOBXKMHH CEKIIiH, MOl MOMepeyHoro nepepizy OypmibHuUX TpyO. Po3pobneHHs meronuku
BU3HAYEHHS YaCTOTHOTO Jiana3oHy Ul KOXKHOI KOMIUIEKTalli OypHJIbHOI KOJIOHU JJO3BOJIMUTH
IPOTHO3YBAaTH MOSIBY PE30HAHCHUX 30H. 3aCTOCYBaHHS OypHIIBHOTO IHCTPYMEHTY Ha IIMX
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4acToTax HeOakaHe, OJHAK y BUMAAKY JIIKBIaIlii aBapiid (MpUXOIJIEHHS OYpPHIBHOI KOJIOHH)
3a JIOTIOMOTOI0 BiOPATOpiB BAPTO HAJIAIMITOBYBATUCH CaMe HAa PE30HAHCHI YaCTOTH.

Knwuosi cnosa: OypunbHa KOJIOHA; BiOpamis; 4YacToTa; KOJMBAaHHS; MpPYXKHA
nedopmartis; pe3oHaHc.

YK 629.7.01

Hanunwk /[. M. , Bipuenko I'. A. METOJAUKA IHTET'POBAHOI'O ABTOMATHU-
30BAHOI'O TPOEKTYBAHHS EJJEMEHTIB KOHCTPYKIIII JIITAKA

B crarTti po3risHyTO MigXOIM A0 IHTETPOBAHOTO aBTOMATH30BAaHOTO IMPOEKTYBAaHHS.
BucsitTieni mpobiemMu IONEPEIHBOTO TMPOEKTYBAHHS Ta 3alpPOIOHOBAHO METOIHMKO
PO3paxyHKy TUIIOBUX €JIEMEHTIB KOHCTPYKIIi JIiTaKa HA MPHUKJIA/Ai €JIeMEHTa MTOB3I0BXHBOTO
CHJIOBOTO Habop, sK cTpuHrep. Takok MOBHICTIO NPEACTABICHUN alTOPUTM TOOYA0B
CTPUHIEpAa B CHCTEMi IHTETpPOBAHOI'O aBTOMAaTH30BaHOro mpoekryBaHHA Siemens NX. Io
JI03BOJISIE CKOPOTHM 4Yac Ha MPOCKTYBAaHHS Ta BUKOPUCTOBYBATH HMOTO $IK €TAJOH JUISA
PO3paxyHKy Ta MOAAIBIIOrO 3MiHEHHS MPOCTO 3HAYEHb JJIS OTPUMAHHS iHIIOI PO3MIPHOCTI
CTPUHTEPIB.

Kniouosi  cnoga: crpunrep, IHTErpoBaHE AaBTOMAaTH30BaHE  IIPOEKTYBAaHHS,
TPHOXBUMIpHA MOJIETIb.

YK 531.45

T'onosexko M. I'. , Opaaucekuii O. I0.  AJBTEPHATUBHI NIAXOAU 10 BBEAEHHS
KOE®IIIEHTY TEPTS KOUEHHS

PosrnsiHyTi TeopeTHuHi MOAENi, SKi J03BOJSIOTH BBECTH 0e3po3MipHUN KOoe(illieHT
TEpPTs. KOYEHHS M KyJal Ta IpuilHApa. Ha OCHOBI JOBIZKOBUX JaHMX pO3paxoBaHi
0e3po3MipHi KoedilieHTH uId Jeskux MarepianiB. OTpuMaHi 3Ha4eHHS Oe3po3MIpHUX
Koe(ILIEHTIB CBII4aTh, IO 3alpPONOHOBAaHI MOJAEIl MOXYThb 3 JOCTaTHbOIO MIpPOIO
JIOCTOBIPHOCTI OMUCYBATH CUILY T€PTs KOUEHHS.

Knruoei cnoea: teptsi KOUEHHS.

YK 629.735.3

Kapa A., Kpusoxamsko 1. C. , Cyxo¢ B. B. OIIHKA EOEKTUBHOCTI KEPOBAHOI
KIHIHIEBOI AEPOIMUHAMIYHOI TIOBEPXHI KPUJIA

VY poboTi JOCHIIKEHO BIUIMB T'€OMETPUYHMX IMapaMeTpiB KIHIIEBOi aepoJUHAMIYHOT
MOBEPXHI Ha aepoJMHAMIUHI XapaKTepUCTUKU Kpuia (KoedillieHT MiIHOMHOI CHIIH,
aepoAMHaMiuHa SKICTh). sl po3paxyHKy BHUKOPHCTaHI YHCENIbHI METOAU B MPOTrPaAMHOMY
nakeTi Ansys. BusHaueHO XapakTepHi pO3MIpH 3aKiHIIBKH, IIO J03BOJISIOTH MiJABHIIUTH
MaKCHMaJIbHUI aepoAMHAMIYHUI SKICTh Kpuiia (A1 Kpuja 3 MOJAOBXKEHHAM 8§, MPUPICT CKIIaB
~ 0,35 omununi). Jlani muaHyeTbCsl AOCHIPKYBAaTH aepoJUHAMIYHI XapaKTEPUCTUKU JIaHOi
ONTHUMI30BaHOI 3aKIHIIBKU SIK OpraHy yIpaBJiHHS MO KPEHY.

Knrouosi cnosa: xpuno, aepouHaMiuHI TOBEPXHI.

YK 533.6.04

Axmao P., 3unuenxo JI. H. OYIKYEMOE NOJIMIIEHHS EKCILTYATAIIMHUX
XAPAKTEPUCTUK JIA C BUCOKOHECYYHUM KPUJIOM MAJIOT'O IOJOBXXEHHSA

Y crarTi BUKOHAHO TIOPIBHSUIBHUN  aHaNM3 MOXJIMBHX  JIbOTHO-TEXHIYHUX
xapaktepucTuk JILA 3 HecyduMH TIOBEpXHSMH pI3HHX THIIB. Y HamioMy poOoTi
MPEACTABICHO TOPIBHSAHHS pEe3yJbTaTiB YHMCEIBHOTO MOJETIOBaHHSA Ta  (I3UYHOTO
EKCHEPUMEHTY JJIsl TPhOX PI3HUX THUIIB HECYYHX MOBEPXOHb: MPSAMOIO 1 JUCKOMOAIOHOTO
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KpWJI, KUTBLIEBOI HECY4Oi ITOBEpXHI 3aMKHYTOTO THITy a TaKOX pe3yJbTaTiB TPYOHHX
BUIPOOYBaHb MOJICII JIITaKa 3aralbHOrO TIPU3HAYCHHS KiIacHYHOT cxeMu (Aepomnpakt A-20).

Knwuosi cnoea: nitanbHMiA amapaT; aepoJUHAMIYHI XapaKTEPHCTUKHU; KIIbIEBE
KPHJIO; TTaHEIbHO-BUXPOBHUH METO/.

YK 529.3

Tpyoaues C. 1. , Anekcenuyk O. M. PO3PAXYHOK IUWJIIHAPUYIHHUX TOBCTO-
CTIHHMX OBOJIOHOK 3 OTBOPAMMU

[IpuBeneH po3paxyHOK LMITIHIPUYHOT TOBCTOCTIHHOI OOOJIOHKH 3 OTBOPAMHUIILL €O
BHYTPIIIHHOTO THUCKY. BHU3HaueHa mMpuBeIeHa >KOPCTKICTH Ili€l OOOJIOHKH 3a JOIOMOTOHO
BU3HAUCHHS CKBIBAJCHTHOI TOBIIUHHU CTiHKH. [IpOBeACHO YHCENBbHHUI PO3PaXyHOK 3
BUKOPHUCTAHHSIM METOJla CKiHueHHUX enemMeHTiB. [Ipoananizopano HJIC, mo TOBIIMHI CTIHKH,
Ta TOPIBHSAHO i3 pe3yiabTaTaMH JIsi OOOJIOHKH 13 3BEACHOIO >KOPCTKICTIO. Bynu HaBeneHi
pexomenaitii mpo BuzHadeHHss HJIC 3 BUKOpHUCTaHHSM MapameTpa MpUBEACHOT KOPCTKOCTI 3
ypaxyBaHHSIM KOHIICHTpAILlii HAIIPYKCHb.

Knwuosi cnosa: 3BeneHa XKOPCTKICTh; mepdopoBaHa OOOJOHKA; NHIIHIAPHYHA
000JI0HKA; KOHIIEHTpAIlis HAIIPYKEHb.

VJIK 533.6.04

Opmamessu I. , 3unuenxo /[. H.  JTOCJTIIKEHHSA AEPOJIUHAMIYHUX XAPA-
KTEPUCTUK I'ITBPUJTHOI'O KPUJIA

BukoHaHO MOPIBHSUIBHUI aHAJi3 MOXKIIMBHUX JIbOTHO-TEXHIYHUX XapakTepucTuk JI.A 3
HECYYHMMH IOBEPXHSIMHU pi3HUX THUMIB. IIpeacraBieHo MOpIBHSAHHS PE3yJbTaTiB YHUCEIBHOTO
MOJIETTIOBaHHS Ta (PI3UYHOIO €KCIIEPUMEHTY JJIsl TPbOX PI3HUX THUIIIB HECYYMX IOBEPXOHb:
OPSAMOTO 1 JUCKOIMOMIOHOTO KPHJI, KUIBLIEBOI HECYYOi MOBEPXHI 3aMKHYTOTO THITLY, a TaKOX
pe3yabpTaTiB TpyOHMX BUIPOOYBaHH MOJENI JiTaka 3arajlbHOrO MPU3HAYEHHS KJIACHYHOI
cxemu (Aepompakt A-20).

Knrouoei cnoea: xpuno, MoJIeIIOBaHHS, JIiTaJIbHUH amapar.
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UDC 531.768

Chernyak M. G. , Rybak V. V., Palyushok V. 4. CALIBRATION WITH SPECIFIED
ACCURACY OF TRIAXIAL BLOCK OF NAVIGATION ACCELEROMETERS ON THE
UNIAXIAL ROTARY STAND

The paper is devoted to solving the problem of calibration with specified precision of
triaxial block of navigation accelerometers on the uniaxial rotary stand.

In paper introduced all the characteristics, for calibration of triaxial block of
navigation accelerometers on the uniaxial rotary stand, instrumental error sources upon which
was obtained mathematical errors model of calibration. This model allows to calculate the
error which the coefficients of metrology model of triaxial accelerometer unit was identified,
if we have the numerical values of precision equipment errors.

Using the mathematical errors model of calibration, and the quality criterion of
calibration of triaxial block of navigation accelerometers unit, were obtained inequality that
used to determine requirements for accuracy characteristics bench equipment, on which the
calibration is performed. These requirements ensure the calibration of triaxial block of
navigation accelerometers on the uniaxial rotary stand with preset accuracy.

Experimental verification was conducted on comparable accuracy errors existing
equipment and the requirements to this equipment , confirm the adequacy of the obtained
inequalities.

As the result of research were identified the most influential sources of instrumental
errors, and provided recommendations to reduce their impacts.

Keywords: three-axis accelerometers navigation unit; calibration; mathematical model
of errors; the bench equipment accuracy requirements.

UDC 681.5.015.8:519

Golinko 1. M. , Galitzkaya I. E.  SYNTHESIS OF OPTIMAL LINEAR-QUADRATIC
DIGITAL CONTROLLER FOR INDUSTRIAL CONDITIONING WITH STEAM
HUMIDIFIER

For industrial complexes artificial microclimate (ICAM) proposed a methodology to
develop a comprehensive mathematical model of industrial air conditioning in the space of a
condition that involves the analysis of the structure of an automatic control system (ACS) and
the development of appropriate control algorithms. On the basis of the developed
methodology received a comprehensive model for technological schemes of industrial air
conditioners as a single multidimensional control object. For the proposed methods use
dynamic models of climatic equipment in the space of States . For the General model ICAM
presents matrices that define a comprehensive model of industrial air conditioner with a steam
humidifier.

The algorithm of synthesis of multidimensional linear-quadratic digital controller
(LQDC) for ICAM developed. The problem of synthesis of optimal LQDC considered and
synthesized matrix feedback LQDC, which the state parameters of the control object
determines the trajectory of the vector of optimal exposure that minimizes the quadratic
criterion. From the classical procedure of synthesis LQDC the proposed algorithm is
characterized by the presence of the logical selection of accessories for optimal control. This
approach allows us to rethink the synthesis of ACS, as air conditioning is based on the
separation of the mutual impact of the regulatory options. This allows you to transfer the
control system is conditioned to a qualitatively new level and ensures the efficient use of
energy for artificial microclimate systems. The obtained formulas are recommended experts
on design automation of control systems and optimization of existing ones.



146
Abstract

Keywords: industrial air conditioning; automatic control system; linear-quadratic
digital controller; optimization; steam humidifier.

UDC 681.2.084

Ivanov S. V. Volowyk, B. V., Slabuhin I.S. PARAMETER IDENTEFICATION OF
MUTUAL INFLUENCE MODEL OF DITHERED LASER GYROSCOPES IN
MEASUREMENT UNIT OF SINS

We consider the mathematical model development of movements that occur in the
inertial measurement unit of SINS through mutual influence of the three laser gyro dither
motors and carried identification parameters of the model. Also have been explained the
external view of these parameters at the real SINS example. The results allow us to
investigate the internal oscillatory processes in the measurement unit and their impact on the
accuracy of the system. This model also reduces the computational cost of the simulation.

Keywords: laser gyroscope, measurement unit, dither, cavity, monoblock, strapdown
inertial navigation system, stiffness.

UDC 533.64

Lemko O. L., Korol I.V. METHOD OF PARAMETRIC STUDIES OF COMPUTATIONAL
MODELS FIRST APPROXIMATION OF THE AIRCRAFT WITH AEROSTATIC SUPPORT

In recent years, scientists of the leading countries of the World, designers, specialists
of different industries are paying close attention to aircrafts lighter than air. These aircraft use
much less fuel than similar planes and helicopters with load capacity, capable to transport
heavy loads on thousands of miles away, with the possibility of landing on unprepared sites or
hang in the air for a long time with a cargo during the construction works. In addition, they
provide a significant increase in safety of the flight in their exploitation.

One of the most promising types of airships are aircraft with aerostatic support (hybrid
airships) using two principles generate lift: aerodynamic and aerostatic. They can incorporate
the best qualities of the airplane (speed), the airship (large capacity and range), and helicopter
(the possibility of implementing a short or vertical takeoff and landing).

For the formation of aerodynamic lift of the aircraft needs a wing only. All other units
of aircraft not involved in the creation of lift is desirable to place inside the wing. Therefore,
for the further research we chose an aerodynamic scheme called "flying wing". This scheme is
the most rational for using the force of the aerostatic lifting gas, which is located inside the
wing.

To solve the problem in the research we used the method of calculation of the
aerodynamic characteristics of aircraft in the parameters of similarity, which allows
estimating the aerodynamic behavior of the wing-form in design with linear edges. It is
necessary to determine the optimal layout of the wing and its aerodynamic performance in
conditions of using more force of aerostatic lifting gas, concluded in the interior of the wing.

With an increase of the relative profile thickness from 8% to 30% the maximal
aerodynamic efficiency will be reduced from 14 to 11 units. However, the loss of quality can
be compensated to fill the inner cavity of the wing lifting gas. This makes an additional
component of the aerostatic force. For example the model with the relative thickness profile
of 30%, and aerostatic lift 171 kg is considering.

Thus we had made the analysis of changes in aerodynamic and aerostatic
characteristics of the computational model of the first approximation of the aircraft with
aerostatic support of the relative thickness profile. The expediency of using thick sections D-2
of the Central Aero-Hydrodynamic Institute for the aircraft scheme "flying wing" with
aerostatic support was shown.



147
Mexanika 2ipocKoRiYHUX cUCmMEeEM

As the analysis of dependencies Kx=1f(«) and the relative thickness of the wing
profile = 30%, the maximum aerodynamic efficiency K ,.x corresponds to 12 units. The
same value of K,.x wing without aerostatic support in the relative thickness of the wing
profile amounts 20% (= 20%).

Keywords: aerostatic and aerodynamic lift; force relative thickness; profile airship.

UDC 629.1.054

Gordienko V. 1., Golub 4. G. BIAXIALLY GYROSTABILIZER OF SIGHT FOR A
MICROELECTROMECHANICAL GYROSCOPES

The creation of gyrostabilizer’s sight with high quality parameters are task -in-chief
for the production of opto-electronic devices surveillance systems and fire control.

We describe the adjustment device and give the test results of biaxial gyrostabilizer’s
sight on gyroscopes carried by iIMEMS tech-nology ADIS16136 from the company Analog
Devices (USA), which are specifications compete with fiber optic gyroscopes.

Keywords: gyroscope adjustment device surveillance system.

UDC 531.383

Golovach S.  COMPLEX THERMAL DRIFT COMPENSATION FOR THE MEASURING
CHANNEL THREE AXES ACCELEROMETER CONSISTING OF STRAPDOWN
INERTIAL NAVIGATION SYSTEM

Current methods for building algorithm of complex thermal drift compensation is
purpose for the measuring channel three axes accelerometer consisting of Strapdown Inertial
Navigation System. This method is founded on identification normalized approximation
function with help of a priori grounds of accelerometers sensitive elements, which mounted
on thermostat and signals from mounted on electronic bloc thermal sensor. This method make
possible execution of accelerometer measuring channel thermal drift compensation without
autonomous analog-to-digital encoders calibration.

Keywords: accelerometers, measuring channel, thermal drift, approximation.

UDC 629.735.33

Kryvohat’ko I. S. , Suhov V. V.  ANALYTIC DETERMINATION OF TANDEM-SCHEME
AIRCRAFT AERODYNAMIC CHARACTERISTICS

In present article analytic method of downwash after wing, lift coefficient and pitching
moment coefficient determination for tandem-scheme aircraft was upgraded. Mathematical
model is based on Bio-Savart formula and avoid approximate calculus of indefinite integrals
in contrast to classical theory. Instead of it new approach consists on numerical computing of
definite integrals with high accuracy (error less than 10> was achieved). Method is
appropriate for low Mach number and for any Reynolds number. Theoretical results
calculated according to proposed method were compared with wind tunnel experiment data
and showed good agreement.

Developed mathematical model allows optimization of tandem-scheme aircraft
aerodynamic design with different objective function. In the next works method will be
expanded on the lateral aerodynamic characteristics.

Keywords: aerodynamic characteristics; tandem-scheme; downwash; lift coefficient;
pitching moment coefficient.
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UDC 621.539.376

Zheldubovskyi A4. V., Serditov 4. T. , Klyuchnikov Yu. V. , Moiseenko G. S. , Romanov
B.S. METHODS FOR EVALUATING THE RESIDUAL LIFE MATERIAL IN LONG
STATISTICS LOADING

Developm method of residual life assessment materials in catches long static loading.
The essence of the method consists in determining the current values of three of damage that
has been accumulated in the first period and the subsequent damage to the timing for
destruction. The calculation is based on the hypothesis of the constancy of compressive
deformation.

Keywords: damage; elastic deformation; creep; compressive deformation.

UDC 531/534 (075.8)

lvanova O. M. , IlchshinaD. 1. EFFECT OF RAYLEIGH WAVES ON THE PROCESS
OF IMPACT

The thesis contains analysis of further development of the local theory of deformation
of elastic bodies at their direct central collision. In particular, it determines dependence of
dynamic interaction forces from local compression in the presence of effect of Rayleigh
waves on the process of impact.

The thesis analyzes collision of two identical bodies of revolution. At the relatively
small speeds of convergence of objects in the zone of their dynamic contact there arise
Rayleigh waves of different frequencies.

Taking into consideration only the waves of the lowest frequency, since their effect is
the maximum, duration of impact and coefficient of restitution are determined.

Keywords: waves of space; contact compression.

UDC 622.248

Levchuk K. G.  THE IMPACT OF HEAVY-WEIGHT DRILL PIPE ON THE SPECTRUM
OF LONGITUDINAL OSCILLATIONS BORING TOOL

When drilling holes in the operation breed destructive tool and drill string are
destroyed as a result of elastic vibrations and static and external loads. Therefore, the actual
problem is the study of the spectrum of natural vibrations of the drill string, depending on its
layout (number of sections), the total length of the sections, the cross-section of drill pipe. The
development of methods for determining the frequency range for each configuration of the
drill string will predict the emergence of high-profile areas. The development of methods for
determining the frequency range for each configuration of the drill string will predict the
emergence of high-profile areas. The use of the boring tool for these unwanted frequencies,
but in case of accidents (stuck drill string) vibration method should be adjusted exactly to the
resonance frequency.

Keywords: the drill string; vibration; frequency; fluctuations; elastic deformation;
resonance.

UDC 629.7.01

Daniluk D. M. , Virchenko G. ..  METHODS OF INTEGRATED COMPUTER-AIDED
DESIGN OF STRUCTURAL ELEMENTS OF THE AIRCRAFT

Previously applied methods of designing aircraft based on two-dimensional geometric
models that made it impossible to take into account all the necessary design and technological
features. It was a prerequisite for the development of an integrated methodology that includes
design and computer simulation of three-dimensional parametric design of the aircraft as a



149
Mexanika 2ipocKoRiYHUX cUCmMEeEM

whole and its individual parts [2-5]. In this paper, the method of computer-aided design
stringer at the master model geometry and space allocation wing aircraft.

In article approaches to integrated computer-aided design. These types of problems
preliminary design and the method of calculation of typical aircraft structural elements for
example longitudinal force element sets as stringer. Also, the algorithm constructs a fully
stringer system aided design of integrated Siemens NX. What can shorten the design time and
use it as a reference for the calculation and further change just values for other dimensions
stringers.

Methods integrated design ensure the application of standard parametric analytical
stringers in the calculation of aerodynamics and strength, life and vitality, weight of the
aircraft and its alignment, safety of structures, as well as technological preparation of
production and quality control, maintenance and repair.

Considered aided design technigues can be extended to other than the stringers typical
elements airframe.

Keywords: stringer; integrated computer-aided design; three-dimensional model.

UDC 531.45

Golovko N., Orlyanskiy O. ALTERNATIVE APPROACHES TO THE INTRODUCTION
OF ROLLING FRICTION COEFFICIENT

The theoretical model that allows us to introduce dimensionless coefficient of friction
for rolling balls and cylinder are considered. The dimensionless coefficients for some
materials were calculated basing on reference data. The values of dimensionless coefficients
are demonstrating that the proposed model can with sufficient reliability to describe the force
of rolling friction.

Keywords: rolling friction.

UDC 629.735.3

Alper Kara, Kryvokhatko Illia S., Sukhov Vitaliy V. ESTIMATION OF THE DRIVEN
WINGTIPS EFFICIENCY

In modern aircraft such type of wingtips as winglets is quite widespread to increase
maximal lift-drag ratio of aircraft. A study of winglets aerodynamic characteristics (wingtips)
with different geometric parameters (chord, thickness, angle of incidence) was performed.
Characteristics determination was performed with help of numerical methods for solving the
Navier-Stokes equations. For the wing with aspect ratio equaled 10 the maximal lift-drag ratio
changing is within the accuracy of measurement, if aspect ratio equals 8, the maximal lift-
drag ratio gain is about 0.35 that allows significant saving of fuel. Moreover the maximal lift
coefficient of wing with winglets is increasing that allows to reduce takeoff and landing
speeds and therefore takeoff and landing runs. Comparison of wingtips with the chords of 0.5,
0.6 and 0.7 of the wing chord proves little difference in their aerodynamic characteristics. In
the future generated computational model allows determining the effectiveness of wingtips as
roll control surface.

Keywords: winglets, driven wingtips, lift-drag ratio, computational fluid dynamics.

UDC 533.6.04

Rahmati A., Zinchenko D. M.  THE EXPECTED IMPROVEMENT IN PERFORMANCE
OF AIRCRAFT WITH LOW ASPECT RATIO WING

In the article the comparative analysis of possible performance characteristics LA with
bearing surfaces of various types. In this paper, a comparison of the results of numerical
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simulation and physical experiments for three different types of bearing surfaces: the direct
and the disc-shaped wings, a ring bearing surface of the closed type and the results of the test
tube model aircraft general purpose of the classical scheme (Aeroprakt A-20).

Keywords: aerial vehicle; aerodynamic characteristics; annular wing; panel-vortex
method

UDC 529.3

Trubachev S. I., Alekseychuk O. M.  CALCULATION OF THE CYLINDRICAL
WALLED PERFORATED SHELLS

The stress-strain state of thick-walled cylindrical perforated shell under internal
pressure is consider. Defined the reduced stiffness of the shell by defining an equivalent
thickness. A numerical calculation using solid (3D) and shell finite elements is done.
Analyzed stress-straine state of circle perforating holes and the thickness of the wall.
Compared the stress-straine state obtained on solid three-dimensional model with the results
for a shell with equvivalent stiffness. Were given advice on the definition of strass-straine
state by using the eqvivalent stiffness considering stress concentration.

Keywords: equvivalent stiffness, perforated shall, cylindricall shall, stress concentration.

UDC 533.6.04

Ortamevzi G., Zinchenko D. M. RESEARCH AERODYNAMIC CHARACTERISTICS OF
THE HYBRID WING

The article made aerodynamic analysis wing component which is a soft and rigid parts
in different widths. In order to determine the optimum width of the soft part of the wing, as
well as the evaluation of its effect is made in the wind tunnel experiment.

Keywords: aircraft carrier with a soft surface; aeerodinamicheskie characteristics;
deformable wing; method of computing aerodinamiki; aircraft; inflatable wing; soft wing;
Wing hybrid; hang-glider
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V]IK 531.768

Yepuak H. I'. , Pubak B. B. , Ilantowok B. A. OBECIIEYEHME 3AJAHHOMN
TOYHOCTU KAJIMBPOBKHN TPEXOCHOTI'O BJIOKA HABUT AIIMOHBIX
AKCEJEPOMETPOB HA O/THOOCHOM ITOBOPOTHOM CTEHJIE

Pa3paborana MaTeMaTHIecKas MOJEIb MOTPEUTHOCTEH uaeHTU(UKAIH
KO3(PHUITMEHTOB METPOJIOTUUECKON MOJIENH OJIOKAa aKCeJIEPOMETPOB TMPHU €ro KaJTuOpOBKE Ha
OJIHOOCHOM TOBOPOTHOM cTeHe. [loiydeHHbIe BRIpaKEHUS IS ONpeeicHus] TPeOOBaHUH K
TOYHOCTHBIM XapaKTEPUCTUKAM CTEHAOBOIO OOOPYIOBAHHs, Il BBIIOJHCHUS Ha HEM
KaTUOPOBKHU OJIOKA HABUTALIMOHHBIX aKCEIIEPOMETPOB C 33JJaHHON TOYHOCTHIO.

Knioueevle cnosa: TpexoCHBIN 0JOK HABUTAIMOHHBIX aKCEIEPOMETPOB; KAIIMOPOBKA;
MaTeMaTh4yecKas MOJieJIb OTrPELUIHOCTEN; TOUHOCTHBIE TPEOOBAHUS K CTEHIOBOMY
000py1I0BaHUIO.

YIK 681.5.015.8:519

Tonunxo U. M. , F'anuyvka H.E. CHUHTE3 OIITUMAJIBHOI'O JIJUHEWHO-
KBAJIPATUYHOT' O HU®POBOI'O PEI'YJSTOPA JJIS1 IPOMBIIIJIEHHOI'O
KOHAULIMOHEPA C TAPOBBIM YBJIA’KHUTEJIEM

JUis [pOMBIIIJIEHHBIX KOMIUIEKCOB HMCKyccTBEHHOro Mukpokiaumara (ITIKUM)
Ope/UIo’)KeHa  METOJMKa  pa3padOTKM  KOMIUIEKCHOM ~ MaTeMaTH4ecKoH  MoJenu
IIPOMBILUIEHHOTO KOHJIULMOHEPA B IMPOCTPAHCTBE COCTOSIHMM, YTO MPEAIIONIAracT aHaJIu3
CTPYKTYpbI aBTOMaTH4eckoil cuctemsl ynpasieHus (ACY) u pa3paboTKy COOTBETCTBYIOLIMX
anropuT™MoB yrpasieHus. Ha ocHoBe pa3pabOTaHHOM METOAMKHU IOJyyeHa KOMIUIEKCHAsI
MOJEIb JUIsl TEXHOJOTMYECKHX CXEM IPOMBIIUIEHHOTO KOHJIUIMOHEpPA KaK €IUHOIO
MHOTOMEPHOTO O0beKTa ymnpaBiieHus. Jlns NpeuioKeHHOM METOAUKH HCHOJIb3YHOTCS
JUHAMUYECKHE MOJIENM KJIMMATHYECKOro OOOpYAOBaHHs B MPOCTPAHCTBE cocTOsSTHUM. [lis
obmeit Mozmenu I[IKVMM mpencraBieHO MaTpuibl, KOTOPHIE ONPEENSIOT KOMILJIEKCHYIO
MOZIEJIb IIPOMBILITIEHHOTO KOHAUIMOHEPA C TTaPOBBIM YBIAKHUTEIIEM.

Pa3paboran anroputM CHHTE3a MHOTOMEPHOTO JMHEHHO-KBaJpaTUYHOrO IU(POBOIrO
perynaropa (JIKIIP) mms [IKMM. Paccmorpena 3amauya cunTeza ontumaibHoro JIKIP u
cuHTe3upoBaHa wmatpuia obpatHoil cBszu JIKIIP, xoTopas mo mapamerpaM COCTOSHUS
00BbEeKTa YNpaABJIECHUS ONpeAeseT TPAeKTOPHUI0 BEKTOpa ONTHMAIBHOTO BO3JEHCTBHA,
KOTOPBI MUHUMH3UPYET KBaJApaTHUUHbIN KpuTepuid. OT KiIacCHYecKOil Mpoueaypbl CUHTE3a
JIKLIP npeanioKeHHBIM  aNroOpuT™M  OTJIMYAETCS  HAJMYMEM  JIOTUYECKOro  BbIOOpa
000py/0BaHus AJIsl OCYIIECTBICHUSI ONTUMAJIBHOTO yNpaBieHHs. Takoil MmoaxoJ]l Mmo3BOJISET
nepeocMbIcIUTh CUHTE3 ACY KOHIMIIMOHEpa HAa OCHOBE Pa3srpPaHUYECHUS B3aMHOIO BIUSHUS
PETYIUPYIOIINX [TapaMETPOB.

OTO MO3BOJISIET NMEPEBECTH CUCTEMY YIIPABJIECHHUS KOHAMLIMOHEPOM Ha Kauye€CTBEHHO
HOBBII YpOBEHB M obOecrieunBaeT d(hPEKTUBHOE UCTIOIB30BAHNE YHEPTOPECYPCOB IJISI CUCTEM
UCKYCCTBEHHOTO MHUKpOKJIMMara. lloimydeHHble pacyeTHble (QOPMYJIBI pPEKOMEHIyeTCs
IIPUMEHATh CHEUAIUCTaM I10 aBTOMAaTU3allMM IPOCKTUPOBAHMS CHCTEM YIPABICHUS H
ONTUMU3ALMY CYLIECTBYIOIIUX.

Kniouesvie cnoea. TIPOMBIIUIEHHBIM KOHAMIMOHEDP; aBTOMAaTHUYecKas CHCTEMa
yIpaBieHUs; JIUHEHMHO-KBAAPATUYHBIK LU(POBON pPErynaTop; ONTUMHU3ALMSA; I[apOBOMN
YBIIQKHUTEND.
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YK 681.2.084
Heanoe C. B., Bonoseuk b. B., Chaoyxun H. C. WNJIEHTUOUKALIUS IAPAMETPOB
MOJAEJA B3ANUMOBJIUSAHUSA BUBPOIIOABECOB JIASEPHBIX T'NPOCKOIIOB B
BJIOKE YYBCTBUTEJIBHBIX 3JIEMEHTOB BUHC

B craTthe paccmaTpuBaercs pa3padoTka MaTeMaTHYeCKOW MOJIETH MepEeMEIICHUH,
MPOUCXOAIINX B OJIOKE UyBCTBUTENBHBIX 31eMeHTOB BUIHC BBI3BaHHBIX B3aMOBIUSHUEM
BUOPOIOIBECOB TPEX JIa3€PHBIX THPOCKOIIOB, a TAKXKE MPOBOJIUTCS UACHTU(DUKALINS
napameTpoB JlaHHOM Mojenu. [IpoBonuTcs 060cHOBaHKE BUAA TApaMETPOB HA IPUMEPE
peanbHO-cymiecTBytoneit BUHC. [TonyueHnHbie pe3yabTaTsl MO3BOISIOT UCCIEA0BAThH
BHYTpPEHHUE KOJICOATEILHBIC MTPOLIECCHI B OJIOKE YYBCTBUTEIBHBIX 3JIEMEHTOB U UX BIIUSHUE
HAa TOYHOCTH BCEH CHCTEMBbI, yMEHbIIIAsi IPU STOM BBIYMCIUTENIbHbBIE 3aTPAThI HA
MOJICJIUPOBAHUE.

Knrouegvie cnoea: nazepHplil rupoCcKom, 610K YyBCTBUTEIbHBIX 3JIEMEHTOB,
BUOpOIMOJIBEC, pe30HATOP, MOHOOIOK, OecruiaropMeHHas HHepIHalbHaAs HaBUTallMOHHAs
CUCTEMA, KECTKOCTb.

VJIK 533.64

Jemko O. JI. , Kopono H. B.. ~ MATEMATHUYECKAS MOJEJIb ADPOIU-
HAMHUYECKHUX U ADPOCTATHYECKUX XAPAKTEPUCTHUK JIETATEJIBHOI'O
AIIITAPATA CXEMBI «JIETAIOIIEE KPBLJIO» C ADPOCTATUYECKOM
MNOJJEPKKOMI

3a OCHOBY pacueTHbIX MoJieieil ObII0 BBIOpAaHO TpamneuueBUAHOE KpblIo. M3MeHeHue
IJIOIIAH, YAJIMHEHHS U CYKEHUs KPbUIa OCYIIECTBIISUIOCH 3a CUET LIEHTPOIJIAHHBIX BCTABOK.
Ilenpr0 UCCIENOBAHUM  SABIAECTCA IOJYYEHHE ONTUMAIBHBIX  a’pOAVMHAMUYECKUX H
a’POCTATUYECKUX XapakTepucTtuk JIA myTreM HCHOIb30BaHUS CIOXKHBIX B  IJIaHE
TpaneUEeBUIHBIX KPBIILEB C ONPEAEICHHBIM COYETAHUEM T'€OMETPUYECKUX ITaPaMETPOB.

IIpoBeneHHBI a’pOCTATUYECKUN pacde€T IOKa3al, 3HAYNUTEIBHOE YBEJIMYEHHE
IIPUPOCTA KaK adPOCTATUUECKON CUIIBI Y CJIOKHOW B IIJIAHE KPBUIA 10 OTHOILIEHUIO C IIPOCTHIM
TpaneuUeBUIHBIM KPBUIbSIM, TAK U YBEJIMYEHHUEM JIOJIM CaMOM a3pOCTaTUYECKOM MOJbEMHOMN
CHJIBI OT OOLIEH.

Kntouesvie cnoea:. aepocmamuuna il aepoOUHAMIUHA NIOUOMHA CUNA, YEHMPONIAHI
B8CMABKU, OUPUNCADIb.

YK 629.1.054
TI'opouenxo B. H. ,T'onyo A.I. JIBYXOCHBII THPOCTABUJIN3ATOP I10JI51 3PEHUSA
HA MUKPODIJIIEKTPOMEXAHUYECKHUX I'NPOCKOITAX

Coznmanue rHpocTadMiIM3aTopa MO 3pEHHsT C  BBICOKMMHM  Kaue€CTBEHHBIMU
napaMeTpaMM SIBISIETCSI OCHOBHOM 3aJayeil Ipu IPOM3BOJACTBE ONTHKO-3JIEKTPOHHBIX
npuOOPOB CUCTEM HAOJIIO/IEHUS U YIIPABIICHUS OTHEM.

B naHHOW cTaThe TPUBOAATCA ONMCAHWE KOPPEKTHUPYIOLIETO  YCTPOMCTBA,
KOHCTPYKIUU U Pe3y/lbTaThl HCIBITAHUM JBYXOCHOTO THpOCTaOuiIM3aTopa MOJs 3peHHs Ha
rupockonax BeimosHeHHbIX 1o IMEMS texnonmorun ADIS16136 ot komnanuu Analog
Devices (CILIA), KoTOpbI€ 110 TEXHUYECKUM XapaKTEPUCTHKaM COMEPHUYAIOT C BOJOKOHHO-
ONTUYECKUMHU THPOCKOIIAMH.

Kniouesvie cnoga: TMpOCKOI, THPOCTAOMIN3AaTOP, KOPPEKTUPYIOIIEE YCTPOUCTBO.
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YK 531.38

Tonoeau C. B. KOMIUIEKCHAS AJITOPUTMHUYECKAS KOMIIEHCALIUS TEMIIE-
PATYPHOI'O IPEVI®A U3MEPUTEJIBHOI'O KAHAJIA TPEXOCHOI'O AKCEJIEPO-
METPA B COCTABE BUHC

Ilpusedern memoo KOMNIEKCHOU ANCOPUMMUYECKOU KOMNEHCAYUU MeMNepamypHO20
opeticha uzmepumenbHo20 KAHANA MPexocHo2o akxcenepomempa 6 cocmase BUHC. Dmom
MemooO 0CHOB8AH HA OnpedeNeHUU HOPMUPOBAHHBIX ANNPOKCUMUPYIOWUX PYHKYULL ¢ NOMOUWBIO
NONYYEHHbIX ANPUOPHBIX OAHHLIX CUSHATIO8 Y)YECTNBUMENILbHBIX NEeMEHMO8 aKCelepoOMempos,
VCMAHOBNIEHHbIX 8 MEePMOCMAOUIUZUPOBAHHOM 00beMe U MeMnepamypHo2o O0amuuxd,
VCMAHOBNIEHHO20 8 IIeKMPOHHOM O10Ke 00padOMKU AHANO208bIX CUSHANO8.

Knroueswie cnosa: axcenepomempoi, usmepumenbHulil KAHAL, MeMnepamypHblil
Opeltigh, annpokcumayusi.

YK 629.735.33

Kpueoxampwko I. C. , Cyxoe B. B. AHAJIMTUYECKOE OIIPEJAEJIEHUE
AIPOAUHAMUNUYECKUX XAPAKTEPUCTUK JIETATEJBHOI'O AIIITAPATA CXEMBbI
«TAHJIEM»

B pabore yrouHeH aHAIWTUYECKUII METOA ONpEleNeHHs CKoca TIOTOKa,
AIPOTMHAMUYECKUX K0I(D(PHUIIMEHTOB TOIBEMHON CHJIBI I MOMEHTAa TaHTaXKa JICTaTeIhbHOIO
ammapara CXembl «TaHaem». MaremaTthyeckass MOJeNb OCHOBBbIBaeTcs Ha Qopmyine buo-
Capapa u m3beraer NMpUOIMIKCHHOTO BBIYHCIICHHUS HEONPEACICHHBIX WHTCTPAIOB COTJIACHO
KJIACCUYECKON TeoprH. MeTo1 MPUTroJIeH NMpU HU3KUX YuciIax Maxa U Mpou3BOJIbHBIX YUCIaX
Peitnonbaca. [IpoBeneHO cpaBHEHME PE3YJIbTATOB, NOJIYYEHHBIX COTJIACHO TAHHOMY METONY,
C DOKCIEPUMEHTAJbHBIMU JIaHHBIMU; [IOJYYEHO XOpPOUIEE COIVIACOBAHUE TEOPUU C
pe3yabTaTaMy UCTIBITAHUN B adpoauHaMuueckor Tpyoe. Co3nanHas MaTeMaTHYeCKask MOJIETh
MO3BOJIAET B OYAYIIEM ONTUMU3UPOBATH adPOAMHAMUYECKUI OOJHK JIETATENLHOTO ammapaTa
CXEMBI «TaHAEM M0 PA3TUYHBIM KPUTECPHUSIM.

Kniouesvie cnoea. AOPOANMHAMUYCCKUEC XapPaKTCPUCTHKHU, CXEMa «TaHACM», CKOC
IIOTOKa, KOBCI)(I)I/II_II/ICHT MOABEMHOM CHIJIBI; K03(1)(1)I/II_[I/ICHT MOMCHTA TaHIa>Xxa.

YK 621.539.376

Keanyoosckuii A. B. , CepautoB A. T. , Kinwounukos 1O. B. , Mouceenko I'. C. ,
Pomanos b. C. CIIOCOBb OIEHKHA OCTATOYHOU JOJI'OBEYHOCTHU
MATEPHAJIA IIPU JVIMTEJIBHOM CTATUCTHYECKOM HATPY KXEHUU

PazpaGota crmocob6 oOCTaTOYHOTO pecypca OLIEHKH MaTepuaioB B  YJIOBHUAX
JUTTEIIFHOTO CTAaTHYeCKOro HarpyxkeHus. CyThb cmoco0 COCTOMT B ONpEICNCHHH TpexX
TEKYIIUX 3HA4eHUH ymepOa, KOTOPBIH ObLT HAKOIUIEH B IEPBOM MEPHOJE MOBPEXKICHHUS U
MOCJIEIYIONMIETO pacyeTa BpEMEHM Ha pas3pylieHue. Pacder OCHOBaH Ha THUIIOTE3E O
MIOCTOSIHCTBE Y/AETIBHOM paboThl 1ehopMalHH.

Kniouesvie cnoea. moBpexiaecHue; ympyras aedopmamus; MON3Y4ecTh, yaeabHas
pabota gedopmarnuu.

VK 531/534 (075.8)
leanosa O. M. , Inbuuwuna /[. I.  BJIUSHUE BOJIH PEJIESI HA ITIPOLIECC YJIAPA

HccnepoBana 3aBUCUMOCTb CHJIbI JUHAMUYECKOTO B3aMMOJECUCTBUS OT KOHTAKTHOI'O
CKaThs MPU MPSMOM LIEHTPAIBHOM coyAapeHuu ymnpyrux Teil. [lonydeHbl aHanuTHdecKue
BBIPQXCHHS CUJIBI JHHAMHYECKOTO B3aUMOJICHCTBUS U KOHTAKTHOTO CXKATHSl MPU HAIHMYUU
BIIUSTHUS TIOBEPXHOCTHBIX BOJIH.

OnpeneneHbl  3HAUYEHHUS  MPOJOJDKUTENBHOCTH  yaapa U KoadduuueHTa
BOCCTAHOBJICHUS JJIsI PACCMOTPEHHOTO Cllydasl.
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Knrwueswie cnosa: Bonuwl Penes; ynap.

VJIK 622.248

Jesuyk K. I.  BJIUSIHUE YTSAKEJEHHbBIX BYPUJIBHBIX TPYB HA CIIEKTP
MPOIOJIbHBIX KOJEBAHUM BYPUJILHOIO UHCTPYMEHTA

I[Ipu OypeHun CKBaXHH B IMpoLEecCe OHKCIUTyaTallid OPOA0pPa3pyILAIOIIU
WHCTPYMEHT U OypHJIbHAs KOJIOHHA Pa3pyIIAlOTCs BCICACTBUM YIPYTHX BUOPALMiA, a TAKXKe
CTaTMYECKUX M BHEIIHUX Harpy3ok. [loaTomy akTyanbHOM siBIsieTCS MpobdiieMa UcClieOBaHuUs
CIIEKTpa COOCTBEHHBIX KOJICOAHUI OYpHILHON KOJIOHHBI B 3aBUCHMOCTH OT €€ KOMIIOHOBKH
(xonmuyecTBa CeKIuil), OOIIel NIMHBI CEKIHM, MUIOIMAaN MONePEeYHOro CeYEHUs! OypPHIIbHBIX
Tpy0. PaszpaGoTka METOIMKM OMNpeneNeHusT YacTOTHOIO JHana3oHa Ul  KaKJou
KOMIUIEKTallUM ~ OYpUJIBHOM  KOJOHHBI ~ TO3BOJUT  MPOTHO3MPOBATh  BO3HUKHOBEHUE
pe3oHaHCHBIX 30H. [IprMeHEeHHE OypUIIBHOTO MHCTPYMEHTA HA 3TUX YaCTOTaX HEKEIaTeIbHO,
BMECTE C TeM B cllydae aBapuil (MpUXBaTOB OYpUILHON KOJOHHBI) MPU MOMOIIU BHOPATOPOB
CleyeT HaCTPauBaThCs HA PE30HAHCHBIE YACTOTHI.

Knrwouesvie cnosa: OypuibHas KOJOHHA; BUOpAIMs; 4acTOTa; KOJeOAaHHS; yIpyrue
nepopmaluy; pe30HaHc.

YK 629.7.01

Hanunwk /I. M. , Bipuenko I. A.  METOAUKA UHTET'PUPOBAHHOI'O
ABTOMATHU3UPOBAHHOI'O ITIPOEKTUPOBAHUA SJIEMEHTOB KOHCTPYKIIUHN
CAMOJIETA

B craree paccMOTpeHBl MOAXOAbl K HMHTEIPUPOBAHHOMY AaBTOMAaTU3UPOBAHHOIO
npoektupoBaHus.  OcBelieHbl  MPOOJEMBbl  NPEIBAPUTEIBLHOTO  MPOEKTUPOBAHUS U
IIPEMIOKEHBl METOJMKU pacyeTa THUIIOBBIX DJIEMEHTOB KOHCTPYKLIMHM CaMOJeTa Ha IpUMEpE
3JIEMEHTAa MPOJOJBHOTO CHJIOBOTO HabOp, Kak CTpuHrep. Takke MOITHOCTBIO NMpEACTaBIIEH
JITOPUTM IIOCTPOCHUN CTPUHIEpAa B CHUCTEME HHTEIPUPOBAHHOIO aBTOMAaTHU3UPOBAHHOIO
npoektupoBanus Siemens NX. UTo MO3BOJSET COKpAaTUTh BpeMsl Ha NMPOEKTUPOBAHUE U
UCIIOJIB30BaTh €ro B KAayeCTBE JTAJOHA Ul pacyeTa U IOCIEAYIOLIEr0o M3MEHEHUE IIPOCTO
3HA4YECHUH IS ITOJIy4EeHUS APYTOM pa3MEPHOCTH CTPUHIEPOB.

Knroueeswvie cnoea: CTPHHTIED; HUHTETPUPOBAHHOE ABTOMAaTU3UPOBAHHOE
IIPOEKTUPOBAHKE; TPEXMEPHAs MOJEIIb.
YK 531.45

T'onosexko M. I. , Opaaucekuni O. I0. AJBTEPHATUBHBIE NIOAXO/AbI K BBEJIEHUIO
KO®OUIINEHTA TPEHUSA KAYEHUSA

PaccmoTtpensl TeopeTnyeckue MoJEIH, KOTOpbIe MO3BOJSIOT BBECTH Oe3pa3MepHbIN
KOd(h(UIIMEHT TpeHHUs KadeHws JUid I1apa U HuiuHApa. Ha ocHOBE CIpaBOYHBIX JAHHBIX
paccunTaHbl Oe3pazMepHble KOdI(PPUIIMEHTHI UIsi HEKOTOPBIX MarepuaioB. [lomydeHHbIE
3HaueHus: 0e3pa3MepHBIX KOA(P(UIMEHTOB CBUACTEIHCTBYIOT, UYTO MPEIOKECHHBIE MOJETU
MOTYT C JIOCTaTOYHOW CTEMEHBIO TOCTOBEPHOCTH OMUCKHIBATH CHUITY TPCHHS KaueHUS.

Knrouesnie cnosa. TPCHUC KAaYCHsI.

YK 629.735.3

Kapa A., Kpusoxamosko H. C. , Cyxoé B. B. OHEHKA D®®EKTUBHOCTHU
YIIPABJIIEMOM KOHIIEBOM ADPOJJUHAMUYECKOM MOBEPXHOCTH KPBLIA

B pabore wuccienmoBaHO BIMSHUE T'€OMETPHUECKHUX IMAPAMETPOB  KOHIIEBOU
a’pOIMHAMHUYECKON TMOBEPXHOCTH (BUHIJIETA, 3aKOHIIOBKM KpbLIa) HA adpPOJMHAMUYCCKHE
XapaKTePUCTUKHA Kpblia (KOd(PPHUIIMEHT MOABEMHON CHIIBI, adpPOJMHAMHYECKOE KadeCTBO).
I[J'DI pacucTta HCHOJb30BaAHbI YHCJICHHBIC MCTOAblI B TIPOTpaMMHOM IIAKCTC Ansys.
OnpeneneHpl XapakTepHbIe pa3Mepbl 3aKOHIIOBKH, MMO3BOJISIONINE TTOBBICUTH MaKCUMAIIbHOE
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a’pOAMHAMUYECKOE KaueCTBO KpblIa (71 KpbUla ¢ yuinHeHueM 8, mpupoct coctaBuia ~0,35
eauHunpl). [lanee ruiaHupyeTcss MCCIAEAOBATh a’dPOJUHAMUYECKHE XAPAKTEPUCTUKHU JTaHHOU
ONTUMU3UPOBAHHON 3aKOHIIOBKU KaK OpraHa yIpaBJICHHUS [0 KPEHY.

Knrouegnbie cnosa. BUHIJICT, YHpaBJIACMBIC KOHIICBBIC A3pOJUHAMHUYCCKUE
IMMOBCPXHOCTHU, ADPOANHAMUICCKOC KaYCCTBO, YUCIICHHBIC MCTOAbI A3POAUHAMUKHU.

YK 533.6.04

Paxmamu A., S3unuenxo /I. H O KUITAEMOE YIYUIIEHUE SKCILIYATA-
IHNOHHBIX XAPAKTEPUCTHUK JIETATEJIbHBIX AIIIIAPATOB C
BBICOKOHECYIIUM KPBIJIOM MAJIOI'O YJIJINMHEHUSA

B crarbe BBINOJHEH CPAaBHUTENBHBI aHAIUM3 BO3MOXKHBIX JIETHO-TEXHHUYECKUX
xapakTepucTuk JILA ¢ HecymMMH MOBEPXHOCTSIMH pa3JIMYHBIX TUMOB. B Hamem pabote
MPEJICTABIICHO CpPAaBHEHUE pE3YJIbTATOB UHWCICHHOTO MOJCIUPOBAHKUS W (PU3UUYECKOTO
SKCIIEPUMEHTa JJI TpeX pa3iHuHbIX THUIIOB HECYIIUX IOBEPXHOCTEH: MpsIMOrOo U
JIMCKOOOPA3HOTO KPBUIHEB, KOJBIIEBOM HECYIIEH MOBEPXHOCTH 3aMKHYTOTO THIIA a TaKkKe
pe3yNbTaTOB TPYOHBIX HCHBITAHUN MOJENMU camMolieTa OOIIEero Ha3HAuYeHUs KIaCCHYECKOM
cxembl (Asponpakt A-20).

Kniouegvie cnosa. nerarelbHBIN amnmapar; aspoAUHaAMHUUYCCKHE XapPaKTCPHUCTUKH,
KOJIbIIEBOC KPBLJIO; HaHeHBHO-BHXpeBOﬁ MCTOA.

VK 529.3

Tpyobaues C. 1. , Anekcenuyk O. M. PO3PAXYHOK HUJIIHAPUYHUX
TOBCTOCTIHHUX OBOJIOHOK 3 OTBOPAMHM

Paccmotpeno  HampspKeHHO-Ie(DOPMUPOBAHHOE  COCTOSTHUE — HUAJUHAPUYECKOU
TOJICTOCTEHHOH mephopupoBaHHONW O0OOJOYKU MO JCHCTBHEM BHYTPEHHETO JaBIICHUS.
OnpeneneHa NpUBEIEHHAs JKECTKOCTb ATOW OOOJIOUKM IMOCPEACTBOM  OIpPEAETICHUS
DKBUBAJIEHTHOM TOJIIIMHBI CTaHKU. [IpoBEAEH YMCIEHHBIN pacyeT ¢ MUMEHEHUEM KOHEYHBIX
aneMeHToB. beio mpoBeneHo cpaBHeHue pesyiabTaToB HJIC monmydeHHBIX HA TBEPIOTEIBHON
TpEeXMEpPHOW MOJENU C pe3ylbTaTaMH, MOJYyYeHHBIMH Ui OOOJIOYKH C TPUBEIACHHON
JKECTKOCThI0. bbutn mpuBenensl pexkomeHaanuu oo omnpenenenun HJAC ¢ ucnonp3oBannem
IapaMeTpa NPUBEAECHHON )KECTKOCTU C YYETOM KOHLIEHTPALUU HANPSKEHUM.

Knrwoueswvie cnosa: npuBeieHHas )XeCTKOCTb, epdopupoBaHHast 000J10UKa.

YK 533.6.04

Opmamessu I., 3unuenxko /[. H  UCCIEJOBAHUS ADPOAUHAMHNYECKHUX
XAPAKTEPUCTHUK I'HBPU/IHOI'O KPBLUIA

B craThbe BBINOJIHEH a3pOIMHAMUYECKUI aHAIIN3 KPBUIBEB, COCTABIISAIONIEH KOTOPBIX
ABJISIETCS MSITKas M JKECTKas 4acTU B pa3IMUHBIX mKpuHaX. C 1enblo OnpeieneHus
ONTUMAJIbHOW MIMPHHBI MATKOM YaCcTH KPbUIA, a TAK)KE OLIEHKHU ero 3¢ (dekTa, BHIIOITHEH
HKCIIEPUMEHT B a3pOAMHAMUYECKOI TpyOe.

Knrouegnie cnoea:. caMolieT ¢ MATKOM Hecymeﬁ MOBCPXHOCTHIO; a€OPOJUHAMHUYCCKUC
XaApPaKTCPUCTHUKHU, z[e(popMpreMoe KPpbLJIO; MECTO BBIYHCIIUTEIILHOM ACpPOJUHAMUKH,
JIETaTEILHBII arrmapar; HAaAyYBHOC KPbLIIO; MATKOC KPBLJIO, KPBLIO FI/I6pI/I)1; JCJIbTallJIaH.



