SATBEPIKYIO

IIpopexTop 3 HayKkoBoi poboTH

JIHIIPOBCHKOIO HAI[IOHAILHOTO YHIBEPCHTETY

. o>
IIPO HAYKOBY HOBU3HY, TEOPETHYHE Ta MPAKTHYHE 3HAYCHY L?’P%%Br giceprauii  Jlo6pomomosa
Onekcannpa Onexcangpouya «CuHTe3 e(EeKTHBHHX STPYKFOPELKO-TEXHOJIOTIYHUX  pillleHb
CTBOPEHHsI TBEPJIOMAIMBHUX CTaPTOBHX MPHCKOPIOBAYIB MaNMX OE3MIOTHHX JITAIBHHX amnapaTiBy,
IpeICTaBIeHol Ha 3100yTTs cTyneHs mokTopa ¢imocodii 3a cremianpricTio 134 - «ABialiiina Ta
pPaKeTHO-KOCMIYHA TeXHIKay.

Burar
3 mpotokosy Ne 5 Bin 13 tpaBus 2026 poky MikkadeapalibHOro ceMiHapy
¢isuko-TexniyHoro Qakynsrery JJHIIPOBCHKOr0 HAI[IOHAIBHOTO YHIBEPCHTETY
iMmeHi Onecs ["'onuapa

['osiosa mMixkadenpanbsHoro ceMinapy (hi3MKO-TeXHIYHOTO (akyJIbTeTy A-p TeX. Hayk, mpod.,
Canin A. ©.

Cexperap MikkadenpanbHOro cemiHapy (i3HKO-TeXHIYHOTO (akymIbTeTy KaHa. TeX. Hayk,
JlabyTkina T.B. ‘

IIPUCYTHI: 20 3 25 uneniB MixkkadeapaabHOro ceMiHapy: I-p. TeX. HayK, npod. A. @. Canin
(05.02.01 — matepiano3HaBcTBO), A-p. TeX. Hayk, mpod. M. M. JIpous (05.13.03 — cucremu i mporecu
yOpaBiliHHA); A-p. Tex. Hayk, mnpod. C.O.Jlaumos (05.07.02 — mpoekTyBaHHs, BUPOOHULTBO Ta
BUIIPOOYBaHHs MITATBHUX amaparis; A-p. TeX. Hayk, npod. I'. I. Cokou (05.11.06 — akyctuuni npuiany i
CHCTEMH); JI-p. TeX. HayK, Ipod. Manbko T. A. (05.07.02 — npoexTyBaHHS, BHPOOHHIITBO Ta BUIIPOOYBAHHS
MTaTBHUX anapaTtiB); Kauz. TeX. HayK, ol A. B. Jlasuyiosa (05.07.02 — npoekTyBaHHs, BUPOOHHUIITBO Ta
BUIIPOOYBaHHS JITATbHUX arapariB); KaHl. TeX. Hayk, joi. T.B. Jlabytkina (05.13.03 — cucremu Ta
NPOIECH YIPaBIiHHA); KaHA. Tex. Hayk, joi. FO. B. Tka4os (05.07.02 — mpoekTyBaHHs, BUPOOHHUIITBO Ta
BHIIPOOYBaHHS JTAJIGHUX alapariB); KaHJl. TeX. HAYK, KaHI. TeX. Hayk, noil. B. JI. Byugapcokuit (05.05.03 —
IOBUTYHH Ta €HEPreTHYHl yCTaHOBKH); KaHH. TeX. Hayk, mom. O. €. 3omoreko (05.05.03 — jnurysHu Tta
€HEepreTH4Hi yCTaHOBKH); A-p. TeX. Hayk, mpod. T. M. Kamunsuukosa (05.02.02 — MammMHO3HABCTBO); KaHI.
Tex. HayK, joul. C. B. Kimimenko (05.13.06 — indopmartiitui TexHostorii); ji-p. Tex. Hayk, npod. T. I. Pycakosa
(05.26.01 — oxopona mpari); kaHia. Tex. Hayk, gon. A. M. KymabGyxos (05.07.02 — mpoekrtyBaHHs,
BUPOOHHITBO Ta BHUIIPOOYBaHHS JITAIBHUX amnapartiB); A-p. TeX. HayK, mpod. B. B. Asnees (05.13.03 —
CHCTEMH 1 TPOIECH YNpaBliHHA), A-p. TeX. Hayk, mpod. B. O. Iabpinens (05.05.03 — mBurysm Ta
GHEepreTH4Hi YCTAaHOBKH); JI-p. TeX. HayK, mpod. O. B. ['omy6ex (05.13.03 — cuctemu i mporecH ynpasiHHs);
KaHJ1l. Tex. Hayk, aou. H. C. Amenkosa (05.13.03 — cucteMu i mpoliecu ynpasiiiHHs); KaHJI. TeX. Hayk, ]l
ou. C. O. ITomimko (05.02.01 — maTepiao3naBcTBO); KaHa. TeX. Hayk, jgoi. O. B. Bonmapenko (05.02.08 —
TEXHOJIOTiS1 MAIIHHOOY Ty BAaHHS )

Beroro y 3acijanni B3y yyacte 42 ocobu, y TOMy 4McIi KaHi. TeX. Hayk byuapcekmii B.JI.
(05.05.03 — nBUryHU Ta eHEpreTHYHi YCTAHOBKH) Ta 1HIII.

Iopsapok Aennumii: po3risi i oOroBopeHHs aucepraniiHol podotu JJoopomomosa Onekcanapa
OnexcannpoBuy «CHHTe3 e(eKTHBHHX KOHCTPYKTOPCHKO-TEXHOJOTIYHHX pillleHb CTBOPEHHS



TEEPIONATHEHHEY CTAPTORHX NPHCKOPHOEATIE MATHY De3MITOTHHY MTATEHHY alapaTies, NpeIcTaBIe ol
Ha 3700VTTd cTymeHda JokTopa dimocodii 3a coemiansHICTHO 134 - «ABlamifHa Ta pakeTHO-KOCMIYHA
TEXHIKAY.

MucepTanmis EHKOHAHO HA Kadeapl pakeTHO-KOCMIMHHX Ta IHHOBAUIHHHX TeXHOMoTiH diHko-
TeXHIMHOTe (arymeTeTy JHINpOECEKOTO HAIMOHATEHOTO VHIBEPCHTETY iMeHi Omeca ToHdapa Tema
THCepTanii aTEepLxeHa EYeHOK pago [[HINpOECEKOTO HAMIOHATEHOTO YHIBEPCHTETY iMeH1 Onecs
l'oEdapa, HAYKOBHM KepiEHHEOM [PHIHAYEHO KIHOHIATA TeXHIYHHY Havk, Jou. KymHEka
OB. (mpotorom Ne 4 B1g 01.12.2022 p.), TeMa 3MiHeHA pimeHEAM BdeHol pags JHY (npotokon Ne 10
Big 190226 p) 1a vIodWHeHA HA 3acifadHl BUeHO! pagd dizHEo-TexHiGHOTO dakynerery JHY
(mpotokon Ne 5 Big 13.05.26.). [liaroToRKa 3000VEa49a TPETEOTD PIEHA EHINOT OCBITH 3MIHCHIOBATACT 23
AKPEIHTOEAHOK OCEITHBEO-HAVKOBOK [IPOTPAMOR «ABIAIMAHA Ta pPAKeTHO-KOCMIMHA TEXHIEKA®
31 croemianeHoCcTl 134 ARianiiHa Ta pakeTHO-KOCMI9HA TexHika (CepTHIKAT Opo akpeIHTANi
OCEITHEOI mporpaMs 9835, micErH qo 01.07.2030).

CJI¥XATH:

ObroeoperHa gucepTanii JobpogoMosa Onekcangpa Onekcasapoerda «CHHTe? edekTHEHHEX
KOHCTPYETOPCEKO-TEXHOVIOTIYHEY pIMEHE CIBOPEHHA TEEPIONATHEHHX CTAPTOBHX NPHCKOPHOEAYIE
MATHY De3MUIOTHHEY MTATLHAX AapaTiEs, IPeIcTaEIeH0l Ha 3000VTTA cTVIIeHT JokTopa dutocodii za
CIemaneHICTIo 134 - « ARP1amifHA T3 pPaKeTHO-KOCMITHA TEXHIEAY.

32 pesvARTATaMH TEepeBipkH  JHcepIanifiHoi poborH [Hodpogomoea Onmexcangpa
Onexcaggpoedda «CHHTe: eQeKTHEHHX KOHCIPVEIOPCBEO-TEXHOMOTIYHEY pINEHE CTEOPEHHA
TEEPIONANHEHHY PAKeTHHY NPHCKODIOBATIE MATHY Oe3MUTOTHHX MTATEHHX ZMapaTiE® Ha IUTariar
nporpadoro «StrikePlagiarismy BHABIEHO VHIEATEEICTE TEKCTY, AKA ckaagae 94 0% Taxmw 9usHOM, H2
MiACTAEl TEPERIPKH 3podieHOo EHCHOEOK: podoTa ﬂuﬁpu,m:«rmna 0.0. maec EBHCOKHH piEEHE
OPHTIHANBHOCTI 1 MOKe OVTH JOIVINEHA J0 3aXHCTY.

Ilepeeipky Ha Inariat 3A1HCHIOEATA KoMicid bropo akagemiarol gobpodecHocTt $TE v crmamn:
KAHJ. TeX. HaVE, Jou. Kadenpu apurvHOOvavEaHHA O. M. [loHOMapEOE; KaEa. TeX. Hayk, Jo1. KadenpH
PAKETHO-KOCMIYHHE Ta iHHOBAamiHHEHX TexHonorii C. O.Ilommko; a-p. Tex. Havk, opod.
xaeapH kifepOesnekn KoM KTepHO-iHTerporhaEx TexHomoril O. B. TomyGex.

PoOoTa EHKOHZHA Ha 5,33 aBTOPCHEHEX apkymiax. PoboTa CIpVKTYpOBAaHA, € AHOTAIA, 3MICT,
ECTVII, OCHOEHA YACTHHA, EHCHOEEH, TIepellik THEpPeT 1 JoJaTHH.

Jonoeigs Jodpogomoea 0.0.:

Tema THCepTamAHOTO JOCTIITHEHAS — e «CHHTe? edeKTHEHIT KOHCTPVETOPCEEO-TEXHOIOT IMHIY
PIIIEHE CTECPEHHA TREPJ0NATHEHHY CTAPTOEHX OIPHCKOPIOBATIIE MATHY De2UTOTHHX TITATBHHX allapaTiBy.
MMetoro poDoTH € caMe cHHIE? efeKTHEHHY KOHCTPYETOPCEEO-TEXHOIOTIIHHY PIMNEHE 31 CTEOpPEHEA
CTAPTOEHY TECPIONATHEHIY pakeTHHY npHcKopioeawie (CTPII) Mammd OesniIoTHHY MTATEHEY AllapaTie
(BILTIA).

JasdarKs O71A BHpINeHHS el MeTH OVIH HacTymHi [lo-miepme, 1 OpOBECTH aHAMZ ICHVEYHHX
CIOCODIE 2aryeky Ta KnacHdikamiso bIITA 23 Macoro 1 pozpodHTH AMTOPHTM EHOODY CIIOCODY 2arTycEy Ta
OOIPVHTVEATH NepClekTHEHICTE EHEopHCTaRHE CTPII ana zamycxy bILTA 2 mTHOR Macow Big 15 go 150
KT 3 mTHOI MacH. [To-apyTe, MpoasaTizVEATH ICHYIOW THOH Ta GopME TRepaonamHery apame CTPIL
KOHCTPYKTHEHO-TEXHOIOT19H] OCOOMHECCT! iX EHTOTOENEHHS T4 EHZHAYHTH HAaHOUTEM efieKTHEHY dopay
3apATy TA MePCHEKTHEH] MATEPIaTH 3B S3VEATEHOIO TEEPIOT0 ManHEa. [1o-TpeTe, EH2HAYHTH OCOOMHEOCTI
TIPOBENEHHEA CTEHIOEHK BOTHEEHX BHOPOOVEAHE A71 EH3HadeHHA XapakTepHcTHEH CTPII 1 pozpobHTH
TATOEO-EEMIPHBATEHHE KOMIUIEKC A714 BOTHEEHX EHINPODYVEAHL CTAPTOEHY TEEPJONATHEHHX paKeTHHX
IpHCKOpEOEa9E 3 Taror g0 30 H. YeTeepre, Ha OCHOBI 3HAMIY MOEIHEHX KOHCTPYETHEHO-
KOMIIOHVEATEHHY CXeM E2aeMHOr0 pozramyeassd CTPII a BILTA pozpodHTH MeTOOHEY 1714 BH2HAUCHHEA
npoekTHEX XapakTepHcTHE CTPII B 3a7e#H0CT] BUT MEOTHO-TEXHIYHEY XapakTepHcTHE (JITX) BILTA 1a
KOHCTPVETHEHO-KOMIOHVEATEHOT cxemH  BILUIA-CTPII. Ha ocHOBI aHamsy Mareplame, oo
BHKOpPHCTOEVEOTECA B EKoHCTpvEmi CTPII, ocolmMEOCT! EHKOPHCTAHHA OEIMUNOTHHX —aB1aliHHHY
KOMIUIEKCIE, EHOD3aTH MaTeplaTH Ta KOHCTPVETOPCEKO-TEXHOIOTIYHI pUIEHHA, COpPAMOEaH! Ha



3a0e3meyeHHs BHCOKOTo piBHS TexHomoriudocti koHctpykiii CTPIL, a Takox po3poOute NiHiHKy
yHiepcansaux CTPIT 3 mapamerpamu, 1110 3aI0BONBHSIOTH MOTPEOH B 3aIlyCKY BCHOTO IMIAKIACY MAJMX
BIUIA, nposectn BunpoOysanns CTPII na po3pobrnenomy crenni Ta BepudikyBaTH po3paxyHKOBI JaHi.

Po3poOuTy yHiBEpCcanbHy IepexiaHy pamy sK BapiaHT I iHTerpallii CTapTOBOTO MPHCKOPIOBAYA 3
BIUVTA Tta npoBecTH KaTKOBiI BHIIPOOYBaHHs Ul BepH]ikaiii po3poOieHOT METOJMKH pPO3pPaxyHKY
npoekTHUX XapakTepucTuk CTPII B 3anexmHocTi BiJl JIbOTHO-TEXHIYHUX XapaktepucTHk BITJIA Ta
KOHCTPYKTHBHO-KOMIIOHY BaJibHOT cxemu BITJIA ta CTPII.

HaykoBa HOBH3HA PE3yJIbTATIB JOCIIPKEHHS [IOJIATAE B TOMY, L0 BIiepIie O0yJIo po3B'sa3aHo 3a1a4dy
IIOTOJDKEHHS IPOEKTHUX XapaKTEPHCTHK TBEPIONATMBHHUX CTAPTOBHX PAKETHHX IPHCKOPIOBAYIB MaJIMX
Oe3MIOTHHX JITANTBHHUX anapaTiB, 0 6a3yloThCs Ha KOMIUIEKCHOMY BpaxyBaHHi napamerpis BITJIA, macu
TPaHUYHOrO IEPEBAHTAKEHHS Ta HEOOXiJHOI KIHIEBOI IIBHIAKOCTI BHMOT JIO CTapTy i XapakTepHCTHK
IPHCKOPIOBaya Ta 3abe3neuye oOrpyHTOBaHE (OpMyBaHHS HOTO IMPOEKTHOTO BHIJISAY HA PaHHIX CTaIisX
IPOEKTYBaHH B MEXaxX €IUHOI METOIMKH, JOCTOBIPHICTH SKOT MiJITBEp/DKEHA eKClIepUMEHTAIbHA
BepHpiKais.

JlicTaimy TOAANBIIOr0 PO3BHTKY IIXOMM 10 BHOODY MaTepialiB KOHCTPYKTHBHHX €JIEMEHTIB
TBEPAONAMBHUX CTAapTOBHX IpuckoproBauiB Mamux bBIUIA momssxom KOMIUIEKCHOTO BpaxyBaHHS
MIIHICHHX MacOBHX TEXHOJIOTIYHHX Ta BapTICHHX KPHUTEpiif, MO JO3BOMMIO chOPMYBATH pPalliOHATBHI
Marepiano3HaByl pillleHHs [T IPUCKOPIOBAYIB JIETKOTrO KITacy, a TAKOXK BIIEpIIe 00IPYHTOBAHO MOXKITHBICTE
BHKOPDHUCTaHHsS YaCTUHM TOBIIMHH KOPIyCYy B SKOCTI BHYTPIIIHBOTO TEIUIO3aXHCHOIO IMOKPHUTTS, IO
NO3BOJIMJIO BIIMOBHTHCSI BiJl BHKOPHCTAHHS [JOJATKOBHX CHEIaIbHHX MaTepialiB BHYTPILIHBOT
TEIUIOI30JIAIIil.

3100y NOAANBIIOrO PO3BUTKY HAyKOBI MPHUHIMIIA CTBOPEHHS! TATOBUMIPIOBAIHEX KOMIUIEKCIB
IU1st BUIIPOOYBaHHS Ta eKCIIEPHMEHTAIBHOTO BiIIPAIIOBAHHS CTAPTOBHX PAKETHHUX IPHCKOPIOBAYIB MATHX
BIUIA, mo BpaxoBylO0Th 0COOMMBOCTI X KOPOTKOYACHOTO PEXUMY pOOOTH, IMITYJILCHOTO XapakTepy TS|
Ta crenH@iKy MacoOBHX IapaMeTpiB i 3a0e311edyoTh MiIBUIEHHS] TOYHOCT] BU3HAYEHHS TATOBHX YaCOBHX
XapaKTepHCTHK.

Broepmre, juis 3agau craproBux npuckoproBauie Maimux BIIJIA obrpyHTOoBaHa IOIUTLHICTE
3aCTOCYBaHHS TEPMOIUIACTHMYHUX 3B'S3YBAJIBHMX CHCTEM TBEPIMX PAKETHHX MAIMB SIK TEXHOJIOTIYHI
aJbTEPHATHBU TPaJULIHHUM TEPMOpPEaKTHBHHM CHCTEMaMm, 10 3ale3redye IIiIBHIIEHHS TEXHOJIOrTYHOL
THYYKOCTI BUTOTOBJIEHHS Ta MOXKJIMBOCTI IIepepoOKH MAIeHHX 3apsijiiB.

IlpakTHYHe 3HAYEHHS PE3yJIbTaTiB JOCIIHKEHE — IIe BIIEpIIe 3alPOIIOHOBAHHUH alrOpPHTM BHOOPY
cmocodby 3amycky Manmx BIUUIA 3 ypaxyBaHHAM Maco-iHepHiffHMX XapaKTEpHUCTHK arapaTis,
eKCILTyaTallifHuX OOMeXeHb Ta JOIyCTHMHX IePeBaHTAKEHb, SKUH O03BOJSIE BHU3HAYUTH JOLIJILHE
3aCTOCYBaHHS TBEPAONAIUBHOIO IIPUCKOPIOBaYa Ta (JOPMyBaTH BHXIJ[HI BUMOTH JI0 HOTO IIapaMeTpiB.

3anpornoHoBaHui anroput™ BuOOpy crioco0y 3amycky mamux BIIJIA 3abesmneuye MOMKIMBICTE
OpUHHATH OOIPYHTOBaHI pIlIEHHS IOJI0 3aCTOCYBaHHs TBEPIONAIMBHHX CTAPTOBHX IIPHCKOPIOBAYIB,
3QJIEKHO BiJl YMOB €KCILTyaTallil, XapaKTepUCTHK JITaIbHOTO amapary Ta BHMOT IO CTapTy, LIO CIIPHSE
MiABUILEHIH e()eKTHBHOCTI BUKOPUCTAHHSI OE3MMIIOTHIX CHCTEM.

VYI0CKOHaJleHa METOJMKA BH3HAUCHHsS IPOEKTHHX IIAPaMETpiB TBEPIONATMBHHX CTAPTOBHX
IPHCKOPIOBAYiB MOe Oy TH BUKOPHCTAHA I1iJT Yac iHKeHEePHUX PO3paxyHKiB cTapToBuX cucreM BITJIA s
BH3HA4YEHHS HEOOXITHUX TATOBO-YACOBUX XapPaKTEPUCTHK, JIBUT'YHIB Ta IIapaMeTpiB MAIEHHX 3apsiIiB.

Otpumani pe3yiabTaTd MO0 BUHOOPY MaTepiaiB, KOHCTPYKTHBHHX €IEMEHTIB, IPHCKOPIOBaYa Ta
OOIpyHTyBaHHs, 3aCTOCYBaHHS TEPMOIUIACTHYHUX 3B'SI3HHUKIB CHCTEM TBEPAHX PAKETHHX MAIHB MOXYTh
OyTH BHKOpHCTaHI MiJ| yac po3poOJieHHsI Ta TEXHONOTIYHOI MiATOTOBKH BHPOOHMIITBA TBEPAONAIMBHHX
IBHIYHIB, IO CHPHSE IIJIBUIMICHHIO TEXHOJOTIYHOCTI iX BHTOTOBJEHHA Ta 3MEHIIECHHIO BHPOOHMYHMX
BHUTpAT.

CTBOpeHMII TATOBHMIPIOBAIBHHME KOMIUIEKC 1 po3polbJieHa MeTojMKa HOro 3acTOCyBaHHS
3a0€3MeUyIOTh MOJKIIMBICTh ITPOBEICHHS eKCIEPHMEHTAIBHUX JOCTIIKEHb CTAPTOBHUX TBEPIOTIATHBHUX
paKkeTHHX IpHCcKoproBauiB, Mayux BIIJIA Ta MoxyTh OyTM BHKOpPHCTaHI B HAyKOBHX YCTaHOBAX,
HaBYaJIbHUX J1a00paTopisxX 1 KOHCTPYKTOPCHKMX OpraHi3aiisx JUisi OTPUMAaHHsS JOCTOBIPHHMX TSTOBO-
YaCOBHX XapaKTCPHCTHK JIBUTYHIB,



[lepiue 3aB1aHHs — 11e MPOBECTH aHANI3 iCHYIOUHX CIIOCO6iB 3anycky Kiacudikanii BITJIA 3a Macoro,
PO3poOUTH aIropuTMH BHOOPY crocofy 3aImycKy Ta 0BIpyHTyBaTH NepCIeKTHBHICTE BUkoprcTanus CTPIT
Juis 3armycky BITJIA 3i 3nmitHORO Macoro Bix 15 mo 150 r.

Otpumano pe3ybTaTH, a caMe BUKOHaHa Kiackikaiis BITJIA 3a macoro 3a ctanmaptrom HATO
STANAG 4670 ta BusnHaueHa oGnacTh parioHansHoro sacrocysanns CTPII, mepesaieno st BITJIA
mepioro Kiacy Bim 15 o 150 kr Tta wacTkoBo Ipyroro kimacy. [IpoaHaii3oBaHO KOHCTPYKTHBHO-
KOMITOHYBailbHI cxemu posramryBanHss CTPIL, a came min ¢uosenspkem, TanjeMHa Ta mapajieibHa 3
BU3HAUCHHAM IX IepesBar Ta HeloJikiB. Po3pobnenuii anroputym Bubopy crocody 3amycky BITJIA, sxuii
OasyeThes Ha TOCTIIOBHOMY aHaNi3i HAsSBHOCTI YMOB 3aIycKy, sikuii MicTuTh 3actocyBanHs CTPII B 1Box
BapiaHTax BUKOHAHHSI.

TyT npencraBnena cxema BUOOPY came crioco0y 3aryckKy.

| nani nepexomumo 0 APYroro 3aBJ@HHs, a caMe [pPOaHai3yBaTH iCHyIoui THIH Ta (hopMmy
TBepronanuBauxX 3apsaniB CTPII, KOHCTpYKTHBHO-TEXHOJOIIYHOI OCOOMMBOCTI iX BHMIOTOBJIEHHS Ta
BU3HAYNTH HAaHOLIbIN eeKTUBHY (GOpMy 3apsiy Ta MepCreKTHBHI Marepiaii 3B S3yBAIBLHOTO TBEPIOTO
namsa. [IpoananizoBano icHyroui THIH Ta GOpMH TBEPIOTIATMBHKUX 3aps/IiB, BCTAHOBJIEHO, 1110 ITHTOMHI
IMIyJTbC  JUI  TIONIMEPHUX 3B’SI3yBANBHUX BiAPI3HACTHCS HE3HAYHO, IO JIO3BOJSE pO3IVIANATH
abTEPHATHBY, B IIEPILY YEPTY, 3 TOUKH 30PYy TEXHOJIOTTYHOCTI BUTOTOBJIEHHS.

Bu3snaveno, 1110 TepMOIUIaCTHYHI 3B'SI3yBIBHI PEUOBHHHM TEOPETHYHO 3a0€3M1EUyIOTh MOYKIHBICTh
3D-npyky naneHHX 3apsmiB Ta 3abe3nedyroTh JIETKICTh iX mepepoOku. OOIpyHTOBAHO JOLIILHICTE
BHKOPHCTAHHS TEPMOIUIACTHYHHMX 3B'S3YBaJBHMX CHCTEM SIK TEXHOJIOTIUHI AIBTEPHATHBH JUIS MaTHX
BITTA, a Tako) IpoBeJIeHO TepMOrpaBIMETPHYHMIA aHAi3 TBEPIOrO PAKETHOrO NAIMBA, SKHii JO3BOJIMB
OOIDYHTYBaTH MOKIIMBI TEMIIEPaTypH Ui IEPCIEKTHBHHX 3B'S3yBAIGHMX. A Takox Oyj0 BH3HAYEHO i
OPUAHATO, O U1 i€l po6oTH OYIyTh BHKOPUCTOBYBATUCS EMOKCH/IHI CMOJIH B SKOCTI 3B'S3yBaJIbHOTO,
OCKiIbKM 1€ HaifOinbmr JocTymHui Ta 00pe BUBYEHHH Martepian, sKuii 3abesrnedye HeoOXiaHy
TEXHOJIOTIYHICTB.

Tpete 3aBnanns — BU3HAUUTH OCOOTHBOCTI IPOBEACHHS CTEHIOBHX BOTHEBMX BHIIPOOYBaHb I
Bu3HaYeHHs XapakTepucTuk CTPII i po3poOuTH TATOBUMIPIOBAIIBHHI KOMILIEKC JUII BOIHEBHX
BUIPOOYBaHb CTAPTOBHX TBEPIONATHBHUX PAKETHHX MPHCKOPIOBadiB Tsrowo jo 50 kH. 3a pesynsratamu
BHpILIIEHHS Ii€i 3ama4i OyJ0 CTBOPEHO yHIBEpCATIBHMN TATOBMUMIPIOBAILHUIA CTEHI I BHIPOOYBaHHSI
PaKeTHHX IBUIYHIB Macoro moBxuHOIO Bin 200 mo 1500 mm ta jmiamerpom Bim 50 mo 300 mm 3
MakCHMalbHOR TAroro 10 50 kH. PeanizoBano (QyHKIIiIO BU3HAYEHHSI BEKTOPY TATH, BAMIPIOBAHHS MO JIS
CHIIH Ta BIIXHJICHHs Ta KOOPJMHATH TOUKH IIPUKJIAJAHHS, & TAKOXK Ha PO3POOIIEHOMY CTEHJI € MOYIIMBICTE
BU3HAYCHHS MOMEHTIB 32 KPEHOM.

3aBIAKM po3poONeHi MeTOJMII CTYNiH4YaToro KamiOpyBaHHS JOCATHYTO pealbHy HOXHOKY
BUMIpIOBaHHA TATH He Oibiie 0,17 %. Takox 3a0e3neueHo uyactoty onutysanus 200 k['I1 Juis BU3HAYEHHS
IMITYJIbCHUX PEXUMIB poOoTH 1BHIyHA. [Tepexoaumo 10 4eTBEpPTOl 3a/1a4i: Ha OCHOBI aHAJIi3y MOMIMBHX
KOHCTPYKTHBHO-KOMITOHY BaJIbHUX cXeM B3aeMHoro posrtauryBaHHsi CTPII ta BITJIA, po3poOuti MeToauKy
UL BH3HAa4YeHHst NpoekTHUX Xapaktepuctuk CTPII B 3anexnocri Big JITX Ta KOHCTPYKTHBHO-
KoMIoHyBasbHi cxemu BITJIA-CTPIL.

OtpumMano METOAMKY po3paxyHKy BXinHux napamerpiB CTPII sk st TaHAEMHOT CXeMH, TaK i JUId
cxemu posrauryBanHs CTPII min drozenspkem BIUIA. B xoxi ananizy MeToaMKH BH3HAYEHO, 1110 CXeMa
posrauryBanns CTPIT mix rozenspkem € Ot eHeproed)eKTHBHORO, B TOH Yac SIK TaHIEMHA CXeMa € OLIbLI
YHIBEPCATBHOIO.

IT'sre 3aBmanHsa: obpaTH Marepiajii Ta KOHCTPYKTHBHO-TEXHOJIOIIYHI pilEHHS CIPSMOBaHi Ha
3a0e3neyeHHs TeXHOMOTiYHOCTI MacoBoro BupoOuuirea CTPII.

OOrpynToBano BuOip MarepiajiB BCIX €JI€MEHTIB KOHCTPYKILl, a TAKOX BIIEPIIE 3alpOIIOHOBAHO
BHKOPHCTAHHs YaCTHHH TOBILHMHHU KOPITYCY K TEIUI03aXHCHOIO IMIOKPHTTS, IO TO3BOJIHIIO BiIMOBHTHCS BiJl
okpemoro mapy T3II, 3a paxyHOK 4oro 3Ha4yHO IiJBHUIIMUTH TEXHOJIOTIYHICTH BHpoOy. PospaxyHkoBa
TIMOMHA TepMiYHOI gecTpykuil 1,44 MM. 3a eKCIepUMEHTATBHIMHE JaHUMH 0YJ10 OTpuMano 1,8 mMm.

JlaHa KOHCTpYKIIisl € 3aIaTeHTOBAaHHM DIllIeHHSM Ha KOPHCHY MOJIENB, a TAKOXK IOaHO 3aiBKY Ha
MaTeHT Ha BUHAXII,



Iocte 3aBmanns — po3pobutH MiHikKy yHiBepcansuux CTPII 3 napamerpamu, 110 3a10BOJIBHSIOTH
noTpebu 3amycky Bchoro migknmacy mamux BIUIA. Otpumano, 3anponoHOBaHO JiHIHKY 3 YOTHPBOX
tunoposmipiB CTPIL, i nani y Hac npencrasieni po3paxynkosi rpadiku msuakocti cuctemu BITJIA CTPII
B KIHII JUIHKH PO3TOHY JUIl YOTHpBOX Tunoposmipis CTPII, zanexHo Bin craprosoi macu BITJIA 3a
METOHMKOIO, siKa OyJia IpecTaBIeHa paHilie.

Crome 3aBnanns y Hac — nposecty BunpoOysanHs CTPII Ha po3poGienoMy creni Ta BepudikyBaTu
po3paxyHKoBi faHi. 5 6auy, 110 y Hac 3a perjaaMeHToM Iie JOCHTh 0arato 4acy, TOMY 3yIHHIOCS Ha LbOMY
TPOXH JeTajpHime. Sk My Gaunmo 3 rpadiky m'STH NIpOBEACHHX BHIPOOYBaHb, MH MaEMO JIOCHTH
HEBEJIMKMI{ pO30Ir B XapaKTepHCTHKAX BCIX BHTOTOBICHUX Ta BUIIPOOYBAHKX JIBUTYHIB.

B nacTynHiii Tabnuni B Hac 3BeIeHO BCi IaHi, i MH 6a4UMO, 110 KoedilieHT Baplaum HE MePEBHUIILYE
1,15%, mo, Ha Miii normsiz, gocuts qobpe. BockMe 3aBnanus — ne pospobka yﬂlBepcaJIme nepexiaHol
pamu Juis iHTerparii craproBoro mpuckopioBaua BIUJIA. Byna pospobneHa yHiBepcanbHa pama, sKa
IIPEJICTABIISE 3 CODOIO /1Ba a/IaTITePH.

ITepenni kpimsiteest 1o BITIA Ta 3amui — no CTPIT i 3'enyrorhest peryisosadumM BysinoM. 111o, B
CBOIO 4epry, 3abesneuye amantaniro pisHux tumiB BIUJIA 6e3 3Minu iX KOHCTpYKUii, a 3 iHmoOro Goxy
JI03BOJIIE BHKOPHUCTOBYBAaTH INMPOKY HoMeHKIarypy CTPII mms 3anmycky BiMOBIIHHX O€3MMTOTHHX
JITaNbHUX aNapariB, a KyT peryoBanus a03Boste Beranoutd CTPIT TouHO B 3/0BK-TIPOJIOBXKHIH oci
BIUIA, a Takox 3abe3medye MOCHIICHHS BiZIOKPEMIICHHSI ITiCIIs BATOPAaHHSI [AIMBA il IO aepOIMHAMIYHEX
cuil. | nieB'sTe 3aBmaHHs — Il came IPOBECTH KiJIbKOBE BHIPOOyBaHHs i Bepudikailii pos3pobieHol
METO/IMKH pO3paxyHKy mpoekTHuX xapakrtepuctHk CTPII B 3ameHOCTI Bil JBOTHO-TEXHIYHUX
xapakTepucTuk BIIJIA Ta KOHCTPYKTHBHO-KOMIIOHY BasibHOT cxemu BILJIA-CTPII.

KumkoBi BunpoOyBaHHs Oy BHKOHAaHI 3 BHKOPHCTAHHSM IIEPIIOTO THILy PpO3MIpY 3
sanporionosanoi JiHifiku CTPIL, i KBUTKOBI BUIIPOGYBAHHS B HAC IMiJATBEP/MIIM NIPABUIIBHICTE METOUKH
po3paxyHky. Tyt Mu 6aulMO CKpIHIIIOTH 3 BiJieO KHIKOBHX BUIIPOOYBaHb rabapuTHHX MAKETIB, i TyT y Hac
TPeJICTaBNIEH] Pe3yIbTaTH BHIIPoOyBaHb. ToOTO HeoOXiiHA MIBHIKICTE i pealbHa OTpHMaHa.

SIx Oyo 3a3Ha4yeHo, BHINA cxeMa ITiJ] (ro3erspKeM € Oibin eHeproe)eKTHBHOIO, TOMY y Hac Ha 10%
Olnplte, HDK B METOJMII pO3paxyHKy, Oyja KiHIleBa LIBHIKICTH, i TaHAeMHa cxeMa Ha 1,2% KiHIeBa
HIBHJIKICTE TIEPEBHUIIYE PO3PAXYHKOBY.

BucnoBku, T00TO, mo-meple, MPOBENEHO aHAM3 iCHYIOUMX crocobiB 3amycky BITJTIA Ta ix
Kiacu(ikalii 3a Macoro, IO JO3BOJMIO CHCTEMATH3yBaTH 0OJACTi e(DEKTHBHOIO 3aCTOCYBaHHs DI3HHMX
craproBux cucreM. Ha miit ocHOBi po3pobnenuit anroputm BHOOpyY crioco0y 3aiycKy, sKuii 3adesmnedye
00rpyHTOBaHE NMPUHAHATTS PillleHb 100 TOLULUTBHOCTI BUKOPUCTAHHS TBEPIONAIMBHUX IPUCKOPIOBAYIB,
3aeXHO Bifl XapakrepuctHk BIIJIA Ta ymMoB excrutyararil, mpoaHaiizoBadi icHyro4i Tnu Ta (hopMmu
TBeponamuBaux 3apsaaiB CTPII i Texnonoriuni 0coGIMBOCTI X BUTOTOBJICHHS, IO JAJI0 3MOTY BU3HAYUTH
pallioHaTBHI TE€OMETPUYHI I1apaMeTpu 3apsjiiB Ta OOIPYHTYBATH BHKOPHCTAHHS IIEPCIIEKTUBHUX
3B'I3yBaHUX CHCTEM, 30KpeMa TePMOIUTACTHIHHX, TS TiABUINCHHS TEXHOIOIYHOCTI Ta €()eKTUBHOCTI.

OOGrpyHTOBaHO HEOOXIiJHICTh NMPOBEEHHS CTEHIOBHX BOIHEBHX BHIIPOOYBAHB JUISi BH3HAYEHHS
xapaktepucTHK CTPIT Ta po3pobieHo TSroBUMiproOBaTEHHI KOMIUIEKC [UTS BUIIPOOYBAHHS IIPHCKOPIOBAYiB
TATOIO JI0 5 TOHH CHIIM, SIKMH 3abe3medye OTpHMaHHS IOCTOBIPHHMX €KCIEPUMEHTAIBHHX JIaHHX i
BepU(]iKallilo po3paxyHKOBHX MozeNeil. Po3pobieHo MEeTo/IMKY BU3HAYEHHsS NPOEKTHHX XapaKTEPUCTHK
CTPII, 3aneH0 BiJl Tb0THO-TEXHIYHUX XapakTepHCTHK BITJIA Ta KOHCTPYKTHBHO-KOMIIOHYBAIBHOT CXEMH
cuctemu bITJIA-CTPII, mo no3Bosisie y3ropxeHo BpaXOBYBaTH MapaMeTpH arapara Ta IPHCKOPIOBaYiB Ha
eTani NpoekTyBaHHS. Ha OCHOBI aHamisy warepiaqiB i yMOB eKciulyataimii OOIpYHTOBaHO BHOIp
KOHCTPYKIIHHUX MaTepiaiiB i KOHCTPYKTOPCEKO-TEXHOJIOTIYHHX PillleHb, CIPIMOBAHMX Ha 3a0e3MeueHHs!
TEXHOJIOTIYHOCTI Ta edexTuBHOCTi MacoBoro eupobHuirBa CTPII, 30kpeMa 3a paxyHOK CIPOIIEHHS
KOHCTPYKIIiT Ta ONTHMI3aIlii TEXHOJIOTTYHUX MPOIIECIB,

Po3pobrneno niniliky yHiBepcallbHHX TBEpPIONAIMBHHX PAKETHUX TPUCKOPIOBAYIB, ITAPAMETPH SIKHX
3abe3neuyloTh noTpedH 3amycky minknacy mamux BIUIA, 1o n1o3Bosse ineHTHdIKYBaTH KOHCTPYKIIIO Ta
posmmproBatH obnacti i 3actocyBauus. [IpoBeneno crenmosi BunpoOysanus CTPII Ha pospobieHomy
TATOBUMIPIOBATBHOMY KOMIUIEKCI, 33 pe3yJIbTaTaMu SKHX MiATBEepDKEHA aJeKBAaTHICTH PO3PaXyHKOBHX
Mojienielt i 3a0esnevyeHa Bepudikallis OTPHMAHMX TEOPETHUHHX MaHHX. PO3poblicHO yHiBepcatbHy
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NEpEXiHy paMy JUist iHTerpaiii craproBoro mpuckoproBada 3 BIIJIA pisHux Tumis, mo 3a0e3nedyrorh
THyYKiCTh 3aCTOCYBAHHSI Ta CIIPOIICHHS MOHTAKY CTAPTOBOTO CHCTEMH.

IIpoBenieno kuakoBi BHIIPOOYBaHHS, sKe IATBEPANIO JOCTOBIPHICTH PO3POOJIEHOI METOMHKH,
BU3HA4YeHHs TNpoeKTHUX Xapakrtepuctuk CTPII sanexno Bin JITX BIUJIA Ta KOHCTPYKTHBHO-
KOMIIOHYBaJIbHOI CXEMH, a TAKOJK Mpalle3/IaTHICTh 3alIPOIIOHOBAHMX TEXHIYHUX PIIIEHb.

Taxox xody ckasard, 1o pe3yNbTaTH poOOTH BHCBITICHO B M'STH HAYKOBHX CTATAX, INE JIBI He
HiAXOAATH i, HA Xab, He BCTHIVIM MyONiKyBaTH 30ipHUKA. Pe3ynbTaTd 3aXHINEHO JIBOMA [aTeHTaMH Ha
KOPHCHY MOJIENb Y KpaiHH, I01aHO 3asBKy Ha JIBa MAT€HTH Ha BUHAX1JT 1 TOTYETHCS IIE OJIHA.

Taxox Oyno BenMKa KiJbKICTE anpoOaliiif, B TOMy YHCIIi y4acTh B JIBOX KOH(EPEHIIisX, MaTepiain
SAKUX BXOIATH 110 HaykoMeTpuaHoi 6azu CKOITYC.

Ha nipomy Bee. Jlskyro 3a ygary.

3AIIMTAHHSA TA BIAIIOBIAL:

IIntanus a-p. Tex. HayK, npod. aopunug B.O.

Kinbkicre BIIJIA nitakoBoro THmy BiKe HapaXoBYE€ThCsl GiIble TPLOXCOT i BOHH MalOTh
pisHy Bary, sik OyTH ONTHMAJbLHHM 3HAYEHHAM NPHCKOPIOBAYA VI Pi3HOT cTapToBOi MacH?

Bionogiow: 3amponioHOBAHO TiHIHKY YHi()IKOBAaHUX TBEpIONAIHBHHX PAKETHHX IPUCKOPIOBAYIB, B
sxkux cepequsa Tara Big 110 wetoron no 440, i cymapuuii immyise Bim 2500 mo 10200 H*c TooGro,
3aIpoIIoHOBaHa JIiHilKa MOXe BUKOpHCTOBYBaTHCs Juls 3amycky BITJIA Bin 28 mo 260 kinorpamis 3miTHOT
MacH. HesBaxaroun Ha Te, 1110 MoJienb po3paxoByBasocs 10 150 kinmorpamis, Bee K Take MOXKYTH OyTH
BIZIMIHHOCTI, II€BHI OCOOJIMBOCTI 3 KiHIIEBOIO LIBUAKICTIO PO3rOHY, i L€ BIKE 3aleXKHTh BiJl KOHCTPYKIIi
IUTAHEpY 1 KOHCTPYKTHBHO-KOMIIOHYBaIbHOI cxemu posmirnentst CTPIT B3aemuo 3 BITJIA.

Sk kpinuTbes 3anponoHoBanuii Bamu npuckopoBa4 10 miaanepa BIIJIA? Bu ui nuranus
po3rasganu?

Bionosios: Sk Gyno ckazaHo, po3risiganucs asa Bapiauti. [lo-nepine, Moske OyTH KpirieHHs i
(prozesKeM, Iie OLIBII BXMBAHUM, «KIACHIHHID BapiaHT. AJle CTHKHYJIMCA 3 THM, 10 po3pobuuk BITJIA
YacTO HE BPAaXOBY€ CTApTOBI PEKUMH i HOMy Ba)KKO iHTETpyBaTH NPUCKOPIOBAY B FOTOBY KOHCTPYKILFO
BIUIA. 3apas 6umemicts BITJIA Burorosnserses 3 cknomnactiky. ToOTo, TaM Be rOTOBI MaTpHIl Ui
BHKJIAZIKH KOHCTPYKIIii, Halaro/pKeHUi TexHomoridHui mpouec. ToMy 3ampomnoHoBaHa nepexijiHa pama,
fKa J1o3Bossie npuenHatd 1o BIIIA  crapToBmii pakeTHHI NMpUCKOPIOBAY, NPHEJHATH JIO BXKE T'OTOBOT
KOHCTpyKUii. PakeTHuH mpucKoproBad KpillUThCs Ha CHeL[iaibHii paMi, sika He oTpedye J00NpaloBaHHs
KOHCTPYKIIii camoro BIIJIA, BCTaHOBMIOETHCS HA HBOTO, PETYIIFOETHCH, 1 1€ IO3BOJISAE 3aITyCKATH Makke
Oynp ki BITJIA 3 BKazaHOIO Macoro.

Bu 3nacere, mo 3apa3 € He Tisibku BIIJIA nmeBHoro mpusnaveHns, a i
BILJIA, npu3Ha4eHHsAM SIKHX € cniocTepeskeHHs 3a 3amyckaMu BILJIA, Tomy sik 6yTu 3 THM dakToMm,
0 NPOAYKTH 3rOPaHHA TBePAONAJHBHOIO NMPHCKOPIOBAYA MOKYTh 1€EMACKYBATH MICTO 3amycKy?
Yu posrasaamu Bu ne nuranns?

Bionogiow: IcHye 6arato criocodiB, sk Moskna 3amyctuti BITJIA. Ile i 31 3miTHO-TI0CaIKOBOT CMYTH,
13a JIONOMOT'0I0 KaTallyJIbT, ajle B IIUX CII0CO0aX BOHH € JIOCHTH JIOBIMMH 3a 4acoM. To6To, Ju1s Toro, mob
samyctuTd 50 BIIJIA 3 3160THO-1I0CAIKOBOT cMyTH, Tpeba JeKiibKa rojiuH, ab0 SKIIO 3aIyCTHTH Ti XK caMi
miscoTHi BIIJIA 3a nonomorow karamyiabTd Tpeba abo myXe BeNMKa KUTBKICTh KaTalyibT, SKi IHe
HeoOXiJIHO JIOBECTH JI0 TOUKH 3aIlyCKy, TaM IX pO3rOpHYTH, BcTaHoBuTH BIUIA, mnotim 3amycrurtd i
NOBEPHYTHCA Ha3an. MoykHa 3amycKaTi Bce XBHIISAMH, (HANPUKIIA, 11’ ATk KatamnyJieT 1 10 XBHIIb 10 1T
BIIJTA). A 1ie my»e 6ararto yacy, TOMY LIO 3 iHIIOro GOKy BiKe JIETATh Ha 3ycTpid po3BijyBaisHi BITJIA. B
3aIpOIIOHOBAHOMY BapiaHTi i3 pakeTHUM NpuckopioBadoM BITJIA BCTaHOBIIIOIOTHCS HA CTAPTOBI MO3MILIL,
HaTHcKaeThes KHomka 1 BIUIA Bece. ToOTo 3 Takoi Touku 30py, HacIpas/ii, € JieMacKyro4i (akTopH y BUTTISII
JUMY, LIyMY 1 BACOKOT'O CBITJIOBOT'O ITOTOKY, aJie I1e KOMIEHCYEThCS THM, 110 Yac 3rOpTaHHS TAKUX CHCTEM
JIy’Ke MaJIui.

IIuTanHsa A-p. Tex. HayK, npod. Cromodus A.A.

Slke came nporpamMue 3a0e3nedyeHHs] BHKOPHCTOBYBAJIOCH NPH pPO3paXyHKax i moOymoBi
rpadikis.



Bionosios: 3nebinsmoro, ne MathCAD, Takosk BHKOPHCTOBYBAIOCS JUIsi MOJIEIOBAHHS TIPOIIECIB
SOLIDWORKS, AutoCAD, ANSYS B MeHImiif Mipi.

IInTanna kana. Tex. Hayk, gou. Kapnosuu O.B.

3rigHo mpeacraBiennx MarepiaiB Termnoszaxucuoro nokpurra T3IT Hemae, moJiyperaHy He
Oyno. Binrak mo go3sosmiio BinmoButuces Bix okpemoro T3IT sik TemutoszaxucHoro nokpurtsn? Bu
KaykeTe 32 TEPMOILIACTHYHI MaTepiaiu, ajile He B CXeMi 3apsay Hige He BKa3aHo, IO L€ 3a
maTepiaju i 1e Bonn BuKopucTaaucs. [losiyperan e He TepMomiacTHYHHIA MaTepiaJl (e HANKCAHO
ABOKOMIIOHEHTHMII KOMIIAKT [JIsi BHUIOTOBJeHHS (JOpM 3 BHCOKOIW MIilHICTIO, 1€ He
TepMoIvIacTHMHUH MaTepian). [Iutanns — ne B Bac Bukopucrani repmoniacTa4Hi Marepiam, i mo
ue 3abesmeunsio? [e ue Buano Ha rpadikax?

Bionosios: TepmoruiacTuyHi Marepiajii He BUKOPUCTOBYBAIMCS, a OYJI0 MPOBEICHO TEOPETHUHE
JIOCIUDKEHHS 3 METOI0 3aMiHHTH CTAaHJ@PTHI, «KJIACHYHI» MarTepiaid B 3B S3YBAILHOMY TBEPAOMY
paKeTHOMY NauBi. | OyJ0 BU3HAYEHO, 1110 MOMJIMBO, € TaKi Marepiaiu, sSKi MOXKHA BUKOPHCTOBYBATH B
AKOCTI 3B’13yBaIIBHOTO B TBEPJOMY PAKETHOMY TTAJIHBI.

Sk s 3posymiia y Bac TeopermuHo 3abesneuyerbess MoskauBicTh 3D-ApyKy, ase TLIbKH
TEOPETHYHO, A EKCIEePHMEHTAILHOIO MiATBep/KeHHs Hemae. Takok HeMae MOPIBHSUIBHUX
XapaKTePHCTHK, Mo 0 Mo:kHa 0y/I0 MOpIBHATH, HANpUKIA, iMmyjabcH. Hemae rpadikis, aki 0
NOKAa3yBaJIH M0Ch X04 01 HA OCHOBI TEOPETHYHHX PO3PAXYHKIB.

Bionogiow: 51 MOXy BIZIKpUTH 3apa3 IMCEPTAILIO0 Ta INBHUIKO 3HAWTH TAOIHMITIO, IKA IEMOHCTPYE I
nani. S He cTaB 1i BCTABIIATH B PE3EHTALLi0, TOMY 110 BOHA JOCHTH TPOMI3IKA.

He norpiona radmus. Ilorpiono Oys10 B3siTH NaHi, IKi MOKA3yI0Th, 0 MHTOMHI IMITYJIbC 1151
pi3HUX NOJiMEPHHX 3B'SI3yBAJILHHX BiApi3HSCTHCH He3HAYHO, i Ue A03BoasAc Bam posrasaatu
abTEPHATHBH. AJjle IOTPiOHO 0yJi0 6 mpuBecTH rpadikn, ado MOKA3aTH riCTOrpaMor0, TOMy 10 ie
JOCHTB po3pizHeHa iH(opManis, AKY BaxKo ckJaacT 10 Kynu. Ile 0co0uBo BasKIMBO TOMY, 10 1€l
aCNeKT BHECEHHUH /10 HAYKOBOI HOBH3HH, IPHBECTH Pe3yJIbTATH, iaNia30H 3Ha4YeHb. Tako:k HeoOXiaHO
NPHBECTH HAYKOBHI I0Ka3 TOr0, 10 3aNIPONOHOBAHMI MiAXiA MoxkHa BuKopucToByBaTH. KpiM Toro,
HeoOXiiHO BMAiIMTH came Te, mo Bame, mo Bu 3axumaere. [Iutanns, Bu BuxopucroByere
MoJIieTH/IEH, TEPMOIIACTHYHHIA MmoJtieTH/IeH?

Bionosiob: Hi, enoxcuana cMmona AificHO He SBISETHCS TEPMOIUIACTHYHOIO, 1€ 3PO3yMiJIo, Iie
BiloMui (akT. Byno mpoBemeHO MOCTIMKEHHS MPO MONIIMBICTH BUKOPHUCTAHHS TEPMOILIACTHYHHX
3B’3yBaJIbHUX, ajle THM He MEHII OyJI0 MPUHHATO IllleHHS BHKOPHCTOBYBATH CaMe EMOKCHIHY CMOJIY,
OCKiJIbKM BOHA JIOCTYIIHA, Ma€ BUBUCHI XapaKTePUCTUKH, HAKOIMMYCHHIM TOCBIJ 1T 3aCTOCYBAHHS, BIJIOMO SIK
3 HEK NpalroBaTH. A TOJIOBHE - Iie HamiiHMI 1 mpocTuit criocid JOCArHeHHs METH, SIKUMH € po3po0Ka
TEXHOJIOTIH BUTOTOBJIEHHS IIHX KOHCTPYKILiH 1 MOCTABKU Ha BUPOOHHIITBO.

Bamu Oysna nanana indopmaunis, mo TemMnepaTypa IHX TepMO3B'sI3yBaJbHHX PEYOBHH MA€
Oyru B gianazonax 50-150 rpaaycis Ileanbcis, nmpaBuabHO? Aje X TeMmepaTypa APYKY s
noJiieTujieny € Olibmor Hixk 150 rpagycis. SIkmo BoHu me Oyae ApyKyBaTHCS pa3oM i3 3apsiioMm,
BHOYXOBOI0 PE4OBHHOI0, TO 4H Oyae me Oesmeuno? Ym mMoxkiamBo, M0 caM Ipoiec BHPOOHHITBA
cnocodom 3D-apyky 6yne BuGyxonebe3meaHum?

Bionosios: Jlaxyio 3a ne 3ayBaxxents. Came Juisi 11b0ro 0yJ10 MPOBEIEHO TEpPMOrpaBiMeTpHYHHUIA
aHaJi3, AKUH IoKa3as, 110 MepIi IPOIECH, SIKi MOYHHAIOTh BiIOYBATHCS came B 3apsA/li TBEPAOro IAIHBa,
NOYMHAKOTHCS TP TeMmmeparypi 242 rpamycu 3a Llensciem. ToOto, 3a Temnepatypolo €, 1 Temreparypy i
me MoxkHa migBuimyBatH. Jliamazon temmneparyp 3 50-150 Oyno obpaHo came 3 MipKyBaHHSI Oe3leKH
BHPOOHHUIITBA. AJie IMUOOKe BUBYEHHS [ILOIO MHTAHHS - 1€ HA MaWOYTHE JOCIIDKEHHS, SIKE Mae MaTH
PO3BHUTOK 3a PI3HUMH TEeMaTUYHHMH HanpsiMKaMH. B jiucepraitisi MICTUTh JOC/IDKEHHS YaCTHHH 3 1[BOT0
BEJIMKOTO TEMATHYHOTO HAITPSIMKY.

3ayeascenna Kapnosuy O.B. : no-nepuie, y Bac Ha rpadiky nokasanmii noJiyperan. Yu oyae
NMOBOJAMTH cefe caMe TaK pPeYOBHHA, 0 CKIaay fKoi BXoauTh mojiyperan? I 220 rpaamycis
TeMIepaTypa JpYyKy noJjieTHieHa, i y Bac 3a3op 3aammacrbest Beboro 20 rpagycis. I yn pacre ueii
3230p BAM MOK/JIHBICTB APYKYBATH, TOMY [0 NPH Apyui Oyae koauBauus Temnepatypu? 5 no toro,



10 NOTPiOHO CTABHTHCH JTy:Ke 00epekHO, a TAK0XK HeoOXiAHO cucTeMaTH3yBaTH iH(OpMaIilo, IKoch
il rpynmyBaTh.

Ilutanns J-p. Tex. Hayk, npod. dpons M.M.

Ilepme 3anuTaHHs y MeHe cTocy€eThest TepMinosiorii. AGpesiatypa CTPII, Bona Bike crilika
B 3acTocyBanHi, Tomy mo BILJIA Bce ne 3suune, a or CTPII — ui. I ki MoskauBi aHAI0OTH CKOPOYEHD,
AKi 0 me ckopoueHHs: Bu Morymm 3acrocyBarn okpim CTPII?

Bionosgios: 1le He 3aranbHO npuiinsta abpesiatypa, mpoTe 6yJI0 NPHHHATO PillIEHHS came BBECTH
TAKe CKOPOYCHHS JUIA TOro, o0 IoKa3aTH, II0 MM MaeMO MOBY came IpO Malli CTapToBi pakeTHi
nprckoproBadi. Lle BBesieno 3a anamorom PJITII (pakeTHwii JBUI'YH TBEpIOro HajuBa), 1€ CKOPOUYEHHS
BxuBane. Beenenus ckopouenns CTPII minkpecmioe, 110 Xo4 3arayibHi MPUHIIKIA 3aCTOCYBAHHS Ti 3K caMi,
o it it PATIL, npore € qysxe 6arato HIoaHCiB, i came it TOro, o6 BiUIIMTH OHE Bifl iHIIOrO, 6YII0
BBEIICHO Taky abpesiaTypy.

TobTo ue cBizomo 3podJieHo, mod cKOPOTHTH 0GCAT TEKCTY, i B TOil Yac Bike BBeCTH B 06ir,
AKOM, HOBUIT TepMiH. A MozkHa OyJ10 aHamorn P/ITII sikuxock Tam crymneHiB, Yu cy6opoiTaapHux
paxer-Hociip npusectu? Yum neit CTPII Binpizusierses, na Banry aymxy?

Bionosios: Ha moro nymxy neit CTPII kpanmii B jgaHomy 3actocyBaHHi. JlaBHO BimoMi cxozi
3aCTOCYBaHHs 1 B pakeTax. Ane crienubika 3acTOCyBaHHS KOHKPETHOI PO3POOKH — ii CIIPAMOBAHICTE, TIEpII
3a Bee, Ha mBHAKUH posrin BIUIA, 3amis Toro, mo6 IMBHIKO MOJONATH, IIBHIKICTH 3BATFOBAHHS, 1
JUTALHMHA  anapar OTPHMaB HEOOXiJHy IUIBHAKICT JUIs CTabUIBHOTO KEpOBAaHOTO MONLOTY. B
cybopOiTalbHUX paKeTax, HaCKiIbKH MeHi BiJIOMO, 3a/1a4a BCe K TaK| 30UTBIIMTH Yac PoOOTH, OCKITEKH i€
IIPU3BOJIMTH JI0 3HAYHKMX HABAHTAXKEHb HA KOHCTPYKILI0. Takox BimzHauumo, 1m0 Maca CTPII 3a3Buyaii He
nepesuinye 10 1 20 BincoTkis Bix Macu BITJIA, B Toit yac sk pakeTHU# ABUryH Moxe cTaratd 90 BiIcoTKiB
MacH pakeTd. ToMy € CyTTeBI BIAMiHHOCTI.

Y Bac npeacraB/ieHi B 0CHOBHOMY KOHCTPYKTHBHO-TEXHOJIOTTYHHX pilleHHs, SIKi OK/I1a/1eHi
1 0CHOBY CHHTE3y POEKTHOrO0 pileHHsl. 3aNPONOHOBAHI KOHCTPYKTOPCHLKO-TEXHOJIONIYHI PillleHHs €
NaTEHTOCHPOMOKHHUMH, BiANOBI1al0Th KPHTEPIsIM /10 LOro?

Bionogios: Tak, BiIIOBINAIOTE KPHTEPISM AaTEHTOCIIPOMOMKHOCTI. Y TOMY YHCIH, € MATEHT
YKpaiHu Ha caM JIBUTYH, i 1IIe OJIHH [ATeHT Ha BUHAXI/] [IPOXOIUTE BCi IPOLIECH PEECTpallii.

ITutanns Kauja. Tex. Hayk, aou. Kynadyxosa O.M.

Hy, mepme xouy ckaszatu, mo poGora wmikaBa, aje sK # ii 0ady, BOHA € iHJKEHEPHOIO
po3podKoio. ¥ Bac Ha3BaHO [eB'ATH 3aBJaHb. | B KOKHOMY 3aBJaHHi € sIKacb MeTa, BH NMOBHHHI
OTPMMATH sIKilich pesyibTar. BH Hige B BamIHX JaHUX He NpUBeJH Bami modatkosi ganmi. He
TOKA3aJId, AIKY MaTeMaTu4Hy mMojaejb Bu Buxkopucrosyere. Mojeni e npuseneni. SIki oomexenns
3ajani? Takox He mokazano, sk Bu mnpoeoaure aGo pospaxynkn, a6o excnepumenTH, mod 6yJ10
3pO3yMiJio, A€ TOH pe3y.ibTaT, AKHH BiAnoBizae popmyaoBannio 3asaanus. To61o, y Bac HayKoBa
HOBH3HA MPEICTAB/IEHA TaM, HAllCcaHa, Tak? A YoMy Hige Hemae, came HaykoBoi HoBu3HH? To6To0,
Mo/ie/1i, MeTOXH NOC/Ti/ZKeHH s, sIKi BH NPOBOJAMJIH, ¥ Bac e AOCaiIHUIbKA podoTa. YoMy BH iX He
npusesn? SIkmo 6 Bu npuBesin, T0 y Bac 0yiaa 6 xo6pa poGora.

Bionogios: JTsxyro 3a ciyIHe 3ayBaXeHHsL. 51 MOKY PO3IOBICTH 10 KOXKHOMY ITyHKTY BUKOPHCTaHi
MOJIeJIi Ta OOMEKEHHS, SIKIIIO € Yac, i HIXTO HE MPOTH.

Pennika ooy. KynaGyxosa A.M.: Ma0yTb, Bce MPHBOIUTH He Tpeba, ajie, KOJIM BUCTYIIACTE BC
MarOTh 3pO3YMLTH, sIKa [pobniema, siKi 3a1a4i, a OCh 1110 BUPILIEHO.

Pennika npogh. Canina A.®. : Mosa iine npo Te, 110 B Ipe3eHTallil HeoOXinHOo OyI0 MoKa3aTH,
SK BH ITKIIUIA 10 3alpONOHOBAHKX PillleHb. SIKi BHKOPHCTAaHI MATEMAaTH4HI MOJIENI, SKIIO BH HANAETE
AKICh PO3paxyHKOBi pe3yneratd. Tpeba Gyino HaBecTH MareMaTHuHi MOJENi, 3a SKUMHM BMKOHYBATHCS
po3paxyHKH. SIKIIo jaeTe pesynbTaT MpakTHYHUH, Tpeba NMpHBECTH, SKi came HAyKOBi pe3yJbTaTH €
MiATPYHTSIM IS IIbOTO MPAKTHYHOTO PE3yJILTATY.

Bionosgios: Jlsxy1o 3a 3ayBaKeHHSI.

IInTanns kaua. Ttex. Hayk, aou. Kapnosuua LI



IluTanus  cTOCOBHO HayKoBOi HOBH3HH. Bmepumie 6y/10 OTpHMAHO 3aNMMCAHO Y3IOKEHO
NPOEKTHHI MAPAMETP TBEPAONAJHMBHHX KOMILIEKCIB. A 1m0, paHime He (yJI0 HIIKHX METOIMK,
HiSIKHX iHCTPYKUl o0 nboro? Bee movanu B uboMy HanpaMKY came Bu?

Bionogios: Came B TakoMmy Burmsami He Oymo. He ©Oyiio 3 ONMCAHHSM KOHCTPYKTHBHO-
KOMITIOHYBalbHUX cxeM 1 BUiB 3akpimienus CTPIT o BIUIA. TlpunaiimHi, y BIIKPHTHX IDKEpela LOTro
3HaiiieHo He Oyi10.

Pennixa oou. Kapnoeuya I.I.: MeHi BaXKO NMOBIPHTH. A IIIe TIMTAHHSA CTOCOBHO MATEMATHYHHX
mozeneil. Hepke sx Hemae B poboTti abo Martematuunux, abo disuumux Mozeneii 3 ycima arpuOyramu
Mozeni. SIKimo Tak, Le norato, noTpidHo 1e 3pobutu. KpiM Toro, 38epHith, Ok 1acka yBary, Ha IUIakari
4 Oymo HamMcaHO, IO TePMOIUIACTHYHHH MaTepial pexoMeHmyere npsamo juiss Mamux BITJIA. Byno
00rpyHTOBaHO, HaNMcaHO. AJe IIPH BiAMOBiAI Ha nuTaHHs Bu kakere, mo He Gyno. TToTpibHO yBaHO
IEPEIMBUTUCS POOOTY, 11100 MOAIOHHX MIPOTHPIY HE BHHUKAJIO.

IIuranus kaug. Tex. Hayk, gou. Ilonomapnosa O.M.

IToauBuBCH NpeseHTaNilo i He ModaYNB, YN Oy IH MPOBEIEHI TAM PO3PAXYHKH, IO CTOCYETHCSH
came 3apagy PIATII (paxkernoro aBMryHa TBepAOro NAaJHBa), TepMOrazoguHaMidynol ado
BHYTPi0aTicTHYHOT, YH, MO2Ke, pO3paxXyHKH reoMeTpii, popmu sapsay? Todro, Mmoke, Bu He BuHECH
e B mpe3eHTauio, abo, Moxke, AKech MOAETIOBaHHS pobodoro mpouecy 0yJio i B mpeseHTamii He
npeacrasjiedo? A0o ne He € JouiIbHAM B il poborn? Ckaxy npocrime, 3Biaku Bu orpumyere,
Hanpukiaajg, posmip P/ITII, mo6 orpumMaTi eBHy TAry HA NMEBHHX KOMIIOHEHTAX?

Bionoeiow: JlificHo, B pamKax JUCEpPTAlliffHOro JOCITI/DKEHHS CaMme IIPOEKTYBAHHs
TBEPJIONAJIMBHOIO JBUTYHa K BHpoOy He OyJI0 PpO3IJISIHYTO, OCKUIBKM BOHO BHKOHYBAJIOCH 3a
CTaHJapTHUMH METOIMKAMH, 1 HEOOXi/HI XapakTepUCTHKH OyJIM OTpHMaHi 3 3alpONOHOBAHOI METOIUKH
1anani3y came icHyrounx BITJIA 1ix kiaciB. Takoy Ha OCHOBI BiZOMOI METOIMKH OYJI0 po3poGieHo rpadiku
KiHIeBol mBuakocti cucremu BITJIA - CTPIL

TobT0 THOpPO3MipH, B YMOBHO Bce 3K TAKH HijIoupamn?

Bionosiov: Bin Oy miniOpaHuii 3 BpaXyBaHHSM TOTO, CKUTBKH HIAIIOK BCTAHOBIIOETHCS MPH
3aIyCKy JITaJbHOIO arapary: OJHa Liallka, JBi, TpH abo YOTHpH Ui yHidikamii KOHCTPYKIIl i
3a0e3NeyeHHs TEXHOIOTIYHOCTI came BUTOTOBJIEHHSI.

TobTo, ymoBHO Ka:kyuu, Bu BijmroBxHymcs Bia giamerpy?

Bionogiow: BinmroBxuynucs Bin notpeb Haitmenmoro BITIA 3 kinacy, i 3akianeno MOXIHBICT
MaclITabyBaHHsI BHY TPIIIIHBOTO 3apsity [Uist yHi(ikaii.

IIuTanHsa KaHA. TeX. HAayK, aou. bongapenka O.B.

B Bac ckionacTHk Ha eNOKCHAHOMY 3B’ SI3yBAJILHOMY ?

Bionogios: Ha enoxcudeHoIpHOMY.

A sikmii crioci® opMyBaHHS 3apsTy TA CIOPS/KEHHS BAIIOT0 NPUCKOpoBaya?

Bionosios: 3apsn Oyno oOpaHo, BUXOJSYH 3 aHAII3Y MOMKIMBHX CIIOCODIB OTPHMAHHS 3apsly Ta
KOHCTPYKIIii 3apsiy, Haitnpocriinol ¢popmu. ToOTO 1e 1iHAPHYHMIA 3apsi] 3 BHY TPIIIHIM IHIHIPAYHAM
OTBOPOM 1 TOpPIiHHS IO JIBOX IOBEPXHSIX. 3apsil BUTOTOBJISETBCS METONOM IIPECYBaHHs B po3bipHy
OIIPaBKY, HY 1 IOTIM 3a HEOOXITHOCTI 11i 3apsIIU CKJICIOIOTECS B OJIUH i CIIOPSIKACTLCS [IBUTYH.

To0To y Bac BKyIaaHMil 3apsi, sl IPABWIBHO 3P03yMiB?

Bionogios: Tax, BIaqHUi 3apsi)|, SIKUH TOPHUTH 10 JBOX MOBEPXHSX, @ YACTHHA TOBIIMHH KOPIIYCY
BHKOPHCTOBYETBCS B SIKOCTI TEILIO3aXHCHOIO TOKPUTTSL.

To0To0 «kepToBHMIT ap»?

Bionoeioe: Tax. I xpiM Toro, sik nobiunui eekT B paifoHaX KPIIUICHHS 3ariiyIloK HE BHIOPSE
KopIryc, TOOTO (JOPMYIOTHCS TaKi IIPUPO/IHI 3aKIHIIBKH, SKi i IBUIIYIOTE MIIIHICTE KOPITYCY.

Jpyre 3anutanns. Bu npo 3B’s13yBa/ibHi KOMIIOHEHTH KAa3aJIH, [0 TEPMOIIACTHYHI, IOTIM
BH CKA32)IH, 0 00pa/IH enoKCcH/IHe 3B’ I3yBa/IbHe, 2 TEPMOrpaBiMeTPHYHMIT AHAJII3 IPOBOIMIIM /IS
NAJHBHOI KOMIo3HLil i3 mosiyperanom. Lo :x Bee :x Taku 0y10?

Bionosios: Piu 'y ToMy, 110 TEpMOIpaBIMETPUYHUH aHaJi3 TYT IPUBEIEHO B SIKOCTI BiAIPABHOL
TOYKH, 3 TOT0, 3 YOT'O BCE MOUMHAIOCS. SIK MU pO3yMieMO, IPH TAKUX TEMIIEpaTypax 38’53y BaJlbHE HA OCHOBI
EIIOKCH/IHOI CMOJIM BYKE€ BTpayae CBOI XapaKTEPUCTHKH, Ta ¥ Ha OCHOBI NOJIYpeTaHy TeX, OCKUIbKH
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IOJIMEpPH] MaTepiay IpH Takux TeMIepaTypax He MaloTh JOCTATHBO MILIHOCTI i skopctkocti. TyT came
Oysia 1k B TOMy, 106 OTpUMAaTH TEMIEpaTypy, [pH SKiil NOYMHAIOTH BinOyBaTHCS HE3BOPOTHI HPOIIECH
came B TBepAoMy HamuBi. To6To B okucHIOBaui Ta inine. Ock el MK NPUXOIUTHCS Ha 242 IpajlyciB, BiH
BIANOBiNaE MiKy B EpXJIOpaTy aMOHIO, 1 SIKIIO MH TIOTUBHMOCS Ha rpadiky nei BepxHiii, olis mepepuBHCTa
CHHA JIHifl, IK MH 6a4YHUMO, TaM € HEeBEeTHUKHIA ne(eKT MacH, KU TOSCHIOETHCS THM, IO 3 HoiypeTaHy
TNOYMHAKOTE BUIAPOBYBATHCS YK CYOIiMyBaTHCS IESK 3a/MIIKK YOroch (a6o HEJIONOJIIMEPH30BaHi CMOJIH,
abo PO3YMHHHKIB, sKi TaM 6yJH, Ta HUIMX eneMenTiB). Il{o cTocyerses 3apsiny, s Be ckasas, 10 Oyno
NPUHHATO PIIICHHS BAKOPHCTOBYBATH HalGiIBII 3po3yMine i [IPOCTE PIllIEHHS].

I e nuTaHHSA, MO CTOCYETLCS TEPMOIUIACTHYHOTO MaTepiajty, 3B I3yBaJILHOI0, MeHi yike
cnojaodaBes uei miaxia, ajge or Ha Moo AyMKy mmoc S0 Te, mo 3amano Gyne. Lle mpocro cyro
eKCILTyaTaliiHHX BUMOI B CHEKOTHOMY KJiMaTi MH e maan B 2014 poui, /Iy:ke CleKOTHe JITO B
Ykpaini, Ko MH Ha 0BepXHi, CKaKIMO TAK, METAJIEBHX KOHcTpyKuif mamm 70-80. T ue cyrreBo
TOSHATHIIOCS HA IeSIKHX, B TOMY HCII TEPMOILIACTHYHHX MaTepianax. Ile xy:ke nikaso, TOMY 10
TePMOIIACTHYHI MaTepiaM TyT HaM Jal0Th MOKIMBICTL (opMyBaTH 3apAaH BHAKO. AJe OLIbLII
rnboke BUBYEHHS! LOI0, Ma0yTh, Ie Ha noAabLIIy podoTy.

Bionogiob: KpiM Toro, mo € MOXIHBICTD HIBUIKO opmyBatH 3apsim KyxKe ckaamgHoi GopmH , €
MOJXJIMBICTb IIBHAKO iX NepepodisiTd, ToOTO YTHI3YBaTH. 3 MPMBOAY TOrO, IO BH KaXeTe IIpo
KCIUTyaTaliiHi XapaKTepHCTHKHM, MOBHICTIO 3 BAMH 3I0JIEH. [Ipore xouy 3a3maunTy, mwo posmip BHPoGY
JIOCHTE HEBE/IMKHIA, 1 TOMY € MOYJIMBICTB HOIO TEpMOCTATYBAHHS TIEpE/] CAMEM BUKOpHCTaHHAM. KpiM Toro,
KOPITyC B BHIOTOBJIEHHH 3 CKIIOIUIACTHKA, AKMH Mac JI0BOJIi HU3bKHii KoedimieHT TEIUIONPOBIIHOCTI, TOOTO
HEMorauui Terwioizonsrop. Crioci6 He Kparmii, ane i ne HAUTIpumi. € MOMIIMBICTB AiCTATH IPUCKOPIOBAY
3 TCPMOCTATOBAHOIO KOHTEHHEPY, i eKiJIbka FO/IHH BiH BUTPHMAE i JTyiKe CHITbHY CIIEKy 1 CHJIBHHUI MOpO3.

Ilurauns a-p. Tex. Hayk, npod. Manbko T.A.

Bu 3naeTe, mo enoxcnmi cnoyuenHs MaloTL HU3bKe KOKCOBE YHCI0, SIKe TOPIBHIOE 1ech 5-
T%?

Bionosion: Bu Maere Ha yBasi, M0 CKIOMIACTHK B AKOCTI TEMIO3aXUCHOTO IOKPUTTSL — II€ He
HalKparwit Bubip? Tak, e He Haiikparuii BUOIp.

Bu rosopure npo enokeuani cnosydenss, Tak s Xoriia CKa3aTH, 0 BOHH MAaIOTh HHU3bKE
KOKCOBE 1HCI10, 5-7%0, TOMY TyT 3 TeMIepaTypamMu Tpeda sikoch YBaKHO BITHOCHTHCD.

Bionogiov: laxyio 3a 3ayBaxenns, me pa3 MepeBipro Bl Jami.

A 110 TaKe KOKCOBe YHC/I10, BH 3HAETE, TAK?

Bionogiow: 1le samammox micis rpacity. Le 3anmmimok BuxirHoi Macu nojliMepy, KUt TBEpie mics
TEPMIYHOTO BIUMBY. I po3yMilo, ane BOHO Tex TOPHTB ITiJ| JI€K0 OKHCHHUKA, TOMY, HACKITEKH S pO3YMir0
(izuKy nponecy, Tam 3aITHIIKY He 3aTHIIAETHCS, BOHO 3ropsi€ y B3a€MOJIIT 3 KUCHEM.

Tax 5-7% ue 3amaito. SIkmo rosopuTH npo enoxeuni CIIOJTYY€HHsI, TO MA€TE HA YBa3i, 10
BOHM OijIbINe HiAX0asITh 1S KOHCTpYKUiiiHuX. /Iy KoHeTpyKIii, Tam, 1e TEMI03AXHCT, YH M0Ch, 1[0
CTOCYEThCSI AKHX0Ch MOMEHTIB 3 Tenjio3axucrom?

Bionogiows: Ilpo 3actocoBani enokcumni oy MOy CKa3aTH Take. MU MaeMo BKJIaieHHI 3apsit.
OueBHIIHO, 10 € KOHCTPYKINis IIAIIOK , SIKi TTiABUINEH] Ha po3ripkax
31mepeny i 33amy,. Llg KOHCTPYKIlis Mae BHTpHMYyBaTH i TPAaHCIOPTYBalbHI HABAHTAXKEHHsI, TOOTO I1ij1 uac
TPAHCIIOPTYBaHHs BUPOOY JI0 MiClis BUKOPHCTAHHS, & JUISl IOTO MOTPIOHA JI0CTATHS MillHICTS | B LOMY
CCHCI ENMOKCH/THA CMOJIA JI0CHTh Jobpe ceGe mokazaa,

ITatanns kanj. tex. Hayk, gou. Xopo.bckoro M.B.

B jnonosizi Oyno cxazano, mo mo/ioBHHA TOBIHHM KOpITYyCY BHKOPHCTOBYEThCH B SIKOCTI
TEII03AXHCHOTO NOKPUTTA. Byap nacka, Ginbmn meranbHo poskaskiTe mpo me. Y Bac ske Kopmyc
CYUIILHMI, | BH 3apa3 y BiANOBiIsX HA MHTAHHS CKa3aJIy, 10 e KOPIyC CKJIOMIACTHK. Tak, sik Bin
Mozke OyTH i CHUI0BHIA, | Temio3axucHnii? Sk Bu BHKOPHCTOBYBAJIH iioro?

Bionogiob: He 3mnato, un 1 06MOBHBCS, i cka3aB IIPO  IIOJIOBHHY TOBLIMHH KOHCTPYKIGi. Hi,
NPHOIU3HO TPETHHA KOPITYCY BUKOPHCTOBYETHCH B SIKOCTI TEIUIO3AXHUCHOIO HOKpHTTA. Sl mymaro, 1o BH
po3ymieTe mporec, S BiIOYBacThCS B TEILIO3aXHCHHX MOKpUTTAX. B Hac € map sxwuiice moBHicTIO
JECTPYKTOBAHHH, TOOTO TaM BiKe 3aTHIIAIOTHCS BHKIIFOUHO 3aTHIIKH (e rpagirt 3mebibIIOrO, caxa, mes
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ILOrO € NPOrpITHH IIap, i Mic/s HBOro € Iap HeylmkomkeHuit). TobTo ToBIMHA 1apy Kopiryca Oyiia
mitibpana Tak, o0 wiap, sikuii OyB He MOIIKODKEHMI 1 He IMiaBaBcs TEpMIYHOMY BIUIMBY, Y B I0CTaTHIM
JULS1 TOTO, 0O KOPITYC BUTPUMYBAB HABAHTAKEHHS BHY TPIIIIHIM THCKOM.

Bu 3pilicHioBanu pociaimkenns: aedopmaniifHuX Xxapakrepucruk. B Takiii KoHCTpywumii
3MIHIOITBCS AePOAHHAMIYHI XapaKkTepucTHKH. UM olliHIOBAJIH BM 11e, | IK BILIMBAE HA Nedopmaniiini
XapaKTePHCTHKH OLHX ABOX TPETHH KOPIIYCY, 3 AKHX CKJIAJAETHCSA CHJI0BA YACTHHA Kopiycy?

Bionosios: By maete Ha yBasi, 0 BUTOpsiHHS BIJIOYBA€THCS HEPIBHOMIPHO, 1 BiJ LILOIO KOPITYC
ne(opMy€eThCs HEpiBHOMIPHO, 51 TPAaBUIILHO po3yMit0? Tak, 3BiCHO 1ie BiOyBacThCs, IIPOTE X0Uy 3a3HAUNTH,
1110 Ha IIOYATKOBHX eTanax podoTH JBUIyHA B Hac nedopmartist He BeJMKa, a BEJIMKA BOHA CTaE BKe OJIiKIe
JI0 3aKJIIOYHOro erary poOotu aBuryHa, koy B BILUJIA Bke € MOCHTH BHCOKA IBHAKICTE IUIS TOrO, HI00
€()eKTHBHO IPAIIOBAIN aePOJIMHAMIYHI TOBepXHi. | aBTOMINOT MOBHHEH pearyBaTH i BiNpalbOByBaTH BCi
30ypeHHs, 3aB/AKH YOMY OTPHMYEThCs cTabimbHicTh. 11lo cTocyeThest 3MiHM reoMeTpii, He TOTOBHH BaM
BIJNOBICTH, Taki JOCIIpKeHHs He mpoBomwincs. OKpiM TOro, CJIiJi 3a3HAYMTH PO LIBHKOIUIMHHICTH
IPOLIECY, KMH BiOYyBacThCsA B KOHKPETHOMY HAIIOMY BHIIAZKY 3a 2,4 CEKyHIH, TOOTO TIHOWHA TIPOTPiBY
11apy JIBUTYHA HE BEJTHKA.

A BH BH3HAYAJIH TOYHICTH 3B'SI3KY 3 UM Bi/IXMJIEHHSIM I€OMeETpii, BIVIMBY Temnepatypu?

Bionosiow: Hi, He Bu3HaYQIN.

Bu cka3zanm, mo B sIKOCTI 3B’SI3yBaJILHOIO JISl CyMIIIEBOT0 TBEPAOI0 PAKETHOr0 MAJHBA BH
BHKOPHCTOBYBAJIM TEPMOILUIACTHYHHH MaTepiajl. Ckaxirb, Oyab Jiacka, BH BH3HAYAJIM TePMiH
30epiraHHs TeXHiYHHX BJIACTHBOCTEH LOr0 3B’ A3yBAJILHOI0?

Bionosiob: Pia B TOMy, 1110, K OyJI0 3a3Ha4eHO BUllle, OYJIO NPHHHATO PillIEHHS BHKOPHCTOBYBATH
BCE JK TaKH HE TEPMOILIACTUYHE 3B’3yBAJIbHE, d EIIOKCHIHY CMOJY B 1iH sikocTi. JloCTiKeHHST BEIEThCS
(BaKe mo3a MexaMH JicepraniiiHol poboTr). Ha yaiis, BOHO BeIeThCs 3 Ti€I0 IIBHIIKICTIO, SKa B Hac €. To0To,
Oyno BMIOTOBIEHO 3pa3KH, BOHM 3aKiajeHi Ha 30epiradHHs, 1 dYac BiI dYacy NPOBOJUMO
TEPMOrPaBIMETPHYUHHI aHAIT3 IUX 3pasKiB, 00 OTPUMATH IHTErPATBHY XapaKTEPUCTHKY 1[bOT0O MaTepiay.
KpiM Toro, mpoBOAATHCS BH3HAYEHHS XapaKTEePHCTHK  MIIHOCTI Ta YOPCTKOCTI 3paskiB. Aje Ie
JOCIIDKEHHS 11ie He OyI1o omyOIrikoBaHe i ToMy He 0yJI0 BKIIFOYEHO B JIHCEPTAIiifHY poOOTY, OCKIIBKE MH
PO3YMIEMO, 1110 TOTPIOHO IS IIBOTO Yac.

TepMorpaBiMeTpHuHHIT MeTOA JOCHIKYE Ti  PeYOBHHH, SIKi 3HAXOIATHLCH B ILOMY
TEPMOIUIACTHYHOMY MaTepiali, ajie BiH He BH3HAYAE TePMiH 30epesKeHHsT TeXHIYMHHX BJIaCTHBOCTEN.
A 17151 cyMilIEBOT0 TBEP/I0T0 PAKETHOI'0 MAJIMBA L€ MAE Iy’Ke BeJTHKE 3HAUYCHHSL.

Bionogiow: 51 x kaxy, 110 MIPOBOAUTECS TaKOX BH3HAYEHHS MIIHOCTI 1 )KOPCTKOCTI 3pasKiB, U1
TOTO, 11100 OLIHKUTH, YK HE BiAOYJI0Cs 3MiH B CEpe/IHHI MaTepially, o0 He 3HUKJIA a/re3is 3 4acTKaMH, 1100
He OyJ10 Mirpaii KOMIIOHEHTIB MaIkBa BCepeIrHi 3paskiB, mudy3ii i inmmx abcopOuiii 1 gecopOiii pisHuX
KOMITOHEHTIB TaIKBa. ToMy Iie KOMITTIEKCHE TOCIiDKEHHS JIOCHTh BEJIUKE, SIKE, s CIIOIiBAIOCS, HAHOIHKYMM
4acoM Oy/Jie TOTOBO, 1 1 000B'SI3KOBO 3 BaMH HUM I0/IUT0Cs 3 Bamu iH(opMaIiiero cTOCOBHO 1BOTO.

HactynHe nurannsa. Bu 3a3Hauywim HasBy, NOKaxiTh, OyIb JIACKAa, HA3BY BalIoro

npocaixeHHs. CHHTe3 eeKTHBHHX KOHCTPYKTOPCHKO-TEXHOJIOTTYHHX PillleHb.
To0To cuHTe3 — e MOEAHAHHA BiKe BAlINX e(PeKTHBHUX KOHCTPYKTOPCHKO-TEXHOIOTIYHMX pillleHb,
Y4 He BamuX pimeHb. IIlo o3Hauae peil cuHTe3 edeKTHBHHX KOHCTPYKTOPCHKO-TEXHOJIOTIYHHX
pimiens? ko BoHH 10 HLOT0 OY/IH PO3pobJieHi, BH iX 3aMI03WYHJIH — Iie 0/IHA cripaBa. SIkuio Bu cami
mOCh CTBOPHJ/IH, TOAI Tpebda YTOYHIOBATH OLI0 HA3BY, TOMY III0 BH BHKOPHCTAJIM Bie e)eKTHBHI
KOHCTPYKTOPCEKO-TEXHOJIOTIYHI pillleHH, 2 He CTBOPHJIH.

Bionogios: 3 npuojty cuHTe3y €(EKTMBHUX KOHCTPYKTOPCHKO-TEXHOJIOTIYHHX pillleHb, XOUy
CKa3aTH, 10 YacTKOBO 11e OyJM po3po0JieHi MHOIO PIllIeHHs, YaCTKOBO 3aIlO3HYEHI B 1HIIHX, YaCTKOBO Ii€
OymH pillleHHsl, sIKi BAKOPHUCTOBYIOTHCSI VISl BEJIMKHX TBEPIONAINBHIX PAKETHHX JBHUIYHIB, ajle BOHH OYIIH
alanToBaHi 1 JIONPalkOBaHi 11l BUKOPHCTAHHS CaMe B CTAPTOBHX PAKETHHX MpHCKoproBadax st BILJIA.
Tomy 1e cunTes.

IInTanna kana. Tex. Hayk, jgou. Jladyrkinoi T.B.

Ha caaiini Bamu 6yB npeacraBienmii i BixsHauenuii y qonosiai Bunpodysaiabunii cren. Bin
MOKAa3aB MPOCTO 3a/UIsl AeMOHCTPALil MOKJIHBOCTI JOCHTH TOHKOIO INPOBEIEHHS €KCIIePHMEHTY,
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coenugivHUX YMOB NpoBeleHHsl eKcrepuMeHTY? AGo came ne BHNpoOyBajibHe 00JaJHAHHS Ma€
NEeBHY YHIKAJILHICTh, € HOBH3HAa Bamoro aBropcersa B iforo 3acrocyBanni? SIk Bu nosunionyere: Bu
NPOJEMOHCTPYBAIH 00JIaJHAHHSA, sIKe JA€ MOMKJIMBICTL SIKICHO NMPOBOJAUTH €KCIIEPHUMEHT, 400 B
HBOMY 00./IaIHAHHI € MeBHA HOBH3HA?

Bionosiob: Tak, nHoBuzHa. ByJio 3anponoHOBaHO METOMMKY [UIs KaTliOpyBaHHS TEH30aTYHKIB, SKi
BPaxXOBYIOTh BHYTPILIHIH TicTepe3ric caMoro o0JaJHaHHSA, OCKUTBKH MH pO3yMieMO, [0 B JAT4MKIB
NACIOPTHIN JaHi €, SKIIO 51 He MOMUILIIOCE, 0,2% BiXHIICHIS BiJl MOKIMBOCTEM, ae 1ie BUpOOHHK cede
MEPECTPAXOBY€ Juls TOro, 1100 BIIMCYBAaTHCS B HOPMH, B TEXHIYHI BHUMOTH JIO CaMHX IaTyHKiB. Byso
PO3p00IIEHO METOIUKY, SIKA CIIHPAETLCS HAa CTAHIAPTHY METOIMKY 3 KIIOpyBaHHsI JaTUHKIB IS TOTO, 100
KOXKHMHA JaTuMK OyIIye CBOIO BJIACHY KpPHUBY, 1 1le BPaxOBYB&JIOCS IIPH IIPOBEAEHHI BUIIPOOYBaHb, IO
JI03BOJISIE JIOZATKOBO 30UIBIIMTH TOYHICTH BUMIPIOBaHHs, TOOTO MOXKHA TOBOPHTH PO  3aCTOCYBaHHS
«IH/IUBITyaJIbHOTO MIIXOMY 10 KOXKHOTO 3 JIATYHKIBY.

3apa3s € 6araTo J0caiIzKeHb, eKCIIEPUMEHTIB MO0 PI3HHX KOMIIOHYBAJILHHX CX€M, KOJIH
KOHCTPYKUIi NPHEIHYIOTH A0 JTAJALHUX anapaTiB. Slkumo 6 mopiBHIOBATH TexXHiuHi pimenns, sKi
3aCTOCYIOTLCH JUIS MajuX Oe3snmiIoTHHX JgitaabHux anapartis (Bu BiygHaymaum y Haspi, mo
PO3IIAA€TEe MAJI JIITAIbHI anapaTH). A fKa BiIMIHHICTb 3aNIPONIOHOBAHMX B IHCEPTALIT TeXHIYHHX
pillleHnb IPH 32CTOCYBAHHI ISl BeJIMKHX JITAILHUX anapartis. SIkuo Bu ropopuT npo maui jgitanbHi
anaparTy, YOMy 10 BiTHOIIEHHIO 10 BEJIMKHX CYTTEBO 3MIHIOEThCS TOUKA 30py? Yomy He mimiiiayTn
Ti MATeMaTHYHI Mo/eJi, IKi My Th I BeJIMKUX JiTaKiB. Un 3MiHHBCA KoMILIeKe GakTopis, sKi
Bu BpaxoByere? Yn mozke ui paxropu nepepo3nogiiniamMcs cTocoBHO iX BINIMBOBOCTI pu BHGOPI
NMPOEKTHUX pileHsb?

Bionogiow: JlificHO, iCHYIOTb CX03Ki METOIMKH JJI BU3HAYCHHS [IPOSKTHHX [TAPAMETPIB CTAPTOBHUX
PaKeTHHX NPHCKOPIOBAuiB, ale OUIBIIICTE 3 HHX € JIy)Ke CKIAJHAMH 1 B&OKKHMH U1 KOPHCTYBAHHIL.
Meronuka 6yna MaKCHMAaIBHO CIIPOLIEHA, OCKUIBKH OJ(HA 3 1iJiell 1l CTBOPEHHS TOJArac y ToMy, 06
po3poburkn Mamux BITIA, sikux 3apa3s, Ik MH PO3yMi€MO, JIOCHTE 6araro, i SKi 4acTo He 3HAHOMHI 3i
CKJIAJTHOIO TEOPi€l0, HE MAOTh BEIMKHX MOJMIIMBOCTEH 3 IPOBEICHHS PO3PaXyHKiB, MOTIIM 6 BUKOPHCTATH
came 1[I0 METOJMKY 1 OTPHMATH NPUOIIHM3HI, OLIIHOYHI XapaKTePUCTHKH, sIKi TOTPIOHI came JUIs TOYaTKOBOTO
eTary IPOEKTYBAHHS CTAPTOBOIO PAaKETHOro IpHCKopioBaya. LloTiM, 3BicHO, Bce 1ie MOxke 1 Mae OyTH
TEOPETHYHO BiNPAIbOBAHO 3 YTOUHEHHSIM XapakTepucTHK BIUIA, XapakTepucTHK miaHepy, IBHIKOCTI
3BAOBAHHSA, e(DEKTUBHOI aepOIMHAMIUHOI IOBEPXHI, XapaKTEPUCTHKH PEALHOTO JIBUIYHA Ta IHIIOro. Aje
came Ha NEpIIOMY eTalli MPOeKTYBaHHs OCh LIl METO/MKA, Ha Mii ITOIJIsiI, 3aB/ISKH CBOIH IPOCTOTI, MOXKE
OyTH KOpPHUCHOIO.

Tobro, iinerses TiILKKH B 0CHOBHOMY PO cnipomenHs MeToauku? I ue cnpomenns, 6yJo 6 He
MOKJIHBHM JUIsi OLILII MOTY:KHHX 32 Barol JiTajabHHX anapatiB? A6o ueii migxin miiiiae i pis
BEJIMKHX JITAKIB HA MEPIIHX KPOKAX NPoeKTyBaHHA? 3 TOUKH 30py BpaxoBaHUX (aKTOpiB HIiY0ro Ha
NOYATKOBHX €Tanax He 3MIHHTHLCHA?

Bionogios: Tax, 3BICHO, MOXKHA IF0 METOIMKY BHKOPHCTOBYBATH 1 i OLIBIIMX JHTAIBHHX
anaparis, IpoTe caMe OJHe 3 0OMEXeHb M€l METOIUMKH, 10 BOHA HE BPAXOBYE acpOJMHAMIYHMI OIIp,
ockinekn BITJIA crapryoTh 3a3Buuaii 3 3alyIeHHM IBUTYHOM, i JIBUTYH IOBHHEH KOMIIEHCYBaTH LIeH
aepoJMHaMIYHUK omip. SIKIO MM TOBOPHMO MpO 3amycK OUTBIIMX JITAJbHHX anapariB, HalpHKIALI,
KPHJIATHX PAKeT, TO MM HE MOYKEMO HEXTYBATH acpOJIMHAMIUYHUM OTIOPOM, OCKITTEKH TaM Habararto OibIi
IIBHJIKOCTI i, 3BICHO, aepOIHHAMIYHMIT OMip cTae OLIBIN KpUTHIHUM (HaKTOpoM. SIKIIO MM TOBOPHMO IIPO
TiTaKH, 3HOBY JK TaK{, PEaKTHUBHI, MH 3HAEMO, 10 €(DEKTUBHICTh MOBITPSAHO-PEAKTUBHUX JIBUTYHIB, BOHA
TEX 3aJIEXUTH Bl IIBUAKOCTI. SIKIIO MM FOBOPHMO PO MyJikcaliiHi abo NpsSMOTOYHI IBUTYHH, TO BOHH
B3araji 0e3 He IparfoIoTh HabIral4Yoro MOTOKY, a MyJIbCAI[HHI TPAIFOKOTE Ha MaJli IBHAKOCTI Kpallle, HisK
Ha BeuKHX. To0To, TaM € HroaHcH, siki Tpeda BpaxoByBatu. KpiM Toro, He BpaxoBYEThCS KPHBH3HA 3EMIIL,
sIKa IPH JUISHII PO3TOHY JIEKiIbKa COTeHb METPiB a0COJIIOTHO HISK HE BIUIMBAE. A SKIIO MH KaXeMO IIPO
BEJMKI, BAXKKI JIITAKH, B TOMY YHCJIi MIJIOTOBAHI, B SKHX [IEPEBAHTAYKEHHS TOBHHHI Oy TH MEHIIIE, OCKITLKH
TaM CHJIUTh JKUBHUH IIUIOT, TO, 3BICHO, JUITHKA po3roHy Oyie Oinblna, i Toi HeoOXiIHO, 3BiCHO, BpaXOBYBaTH
KPHUBU3HY 3eMJIi.

IIuranHsa KaHa. TeX. HayK, aou. Bydapcekoro B.JL.
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Yn dikcyBaan BH npu poGoTi CBOIX NPHCKOPIOBAYiB po3rap KPUTHYHOIO Nepepisy BamIHuxX
JABUTYHIB?

Bionosios: Cnymne zanuranss. lle Oyno BHMIpsHO, ane iCHYIOUMMH 3aco0amMH OTPHMATH
NIOKa3aHHs po3rapy He BHHIILIIO, TOMY 1110 Yac poOOTH JyKe Malui i po3rap, BIANOBIHO, T€X HEBEJMKHH,
a icHy10ui 3ac00H, T06TO 3 TouHicTIO 10 0,01 MinimMeTpa mpu AiamMeTpi KPUTHYHOTO Nepepisy OyB MOPSIKY
30 MiTIMETpiB, MOYKHA BBAYKATH HE3HAYHHM.

Tobro mokHa BBakaTH, m0 He OyJo y Bac posrapy. JIpyre 3anuTaHHsi, a fIK y Bac
CTBOPIOBAJIMCS TAPYBAJIbHI 3yCHJUIS IIPH CTATHYHOMY KAMiOpyBaHHI TeH30AaTYHKIB?

Bionogiow: Orie myice nikaBe 3amuTanss, JuiKy0. Ochk y Hac, K MH 6auuMo, € IUIONIAIKa, Ha SKOi
BCTAHOBJIIOKOTBCS 110 Yep3i OJMH 3a OJHHUM TEH30JTUHKH | HABAHTAXKYIOTHCA KATiOPOBAHMMH Baramw,
TOOTO Oy Ty€eThCS XapaKTePUCTHKA HABAHTAXKY BAHHSI, PO3BAHTAYKYyBAHHS, | BUPAXOBYETBCH...

Ile 3po3ymino, a yum Bu HaBaHTaKyBaau? SIkum unHom?

Bionogios: Crapuiy BepTHKAJBHO i JOJaBaIM Macy.

IloBepuiThes, Oyan aacka, 10 Toro ciaiiaa, Ae y Bac Jitaukd Gyam 300paxkeHi. 3anuranHs
TaKe, a /10 AKOI 3 IHX cXeM BiTHOCAThCA HanMcaHi Ha ciaiiai popmyJiu, 10 nepmoi uu 10 Apyroi?

Bionosiow: Jlo nepioi, 1o Apyroi, ajie B Apyrii y Hac, sIK MH PO3yMIEMO, KYT BiIXHJIEHHS Bij
HIOB3JIOBXKHBOT OCi.

3posymino, Toai Take nutanHs. Tak, y Hac girepa P—ue mo? Lle Tara qsuryna, oueii Bexrop,
10 Y BAaC MOKA3aHHii HAa nepmioMy caaiigi, Tak? I na npyromy, tak? Hy, Toji y MeHe Take 3anHTAHHS,
a YoMy BiH y Bac He 3aJIe’KHTh Bix KyTa 0?

Bionogiow: B cenci?

B npsamomy ceHci, AKI0 MH NiICTABHMO CIOH 4ac y Apyry opmy.Iy, Y 3HAMEHHHK, AKHH y
BAC BH3HAYAETLCSA MOBHICTIO TexHiYHMM 3aBJaHHaAM. Ock y Bac mnpuckopeHHs Ta mBHAKICTBH
rpannyni. To6To yac po6oru mu Bupaxysaan. Hy, HaiiGinsmmuii, naitmenmmii wac. Iotiv, axmo Mu
miacTaBuMo B Apyry dopmy.ty, TaM Oyae CKOpPOYeHHS i B HAC BHiiae, IO CHJIA THAIH JBHIYHA He
3aJIEKHTE Bi/l KyTa TeTa, 00 BiH cronu He BXxoauTh? [losicHiTh, Oyab nacka.

Bionogiow: Tax, He 3aJI€KUTh, TOMY II0 y HAC IIOCTABIEHO KYT 0 B 3aJIe)KHICTh BiJ TATH IBUIYHA.
lloscuroro. Ham moTpiGHO MaTH B KOXKEH MOMEHT 4Yacy BEpPTHKAIBHY 1 TOPH30OHTAlbHY CKI4IOBY.
Posknamaemo BekTop P Ha BepTHKaIbHY TOPH30HTIBHY CKJIAIOBI, 1 B KOKEH MOMEHT uacy y Hac
BEPTHKAJIbHA CKJIAIOBa, JIe MOBHHHA Oy TH HaliMEHIIa, HiJK Maca BUpo0Oy,..

Pennixa oou. Byuapcekozo B.JI.: To Bam Tpeba natu 4iTki mosicHeHHs, a0 pO3IKMCATH CKIIAI0BI
BEKTOPY 3 BKa3iBKOIO iHekcy. [pencraBnenns Marepiany y dopMyax tpeGa I0OONpPaIOBaTH.

IInTannsa g-p. Tex. nayk, npod. Ioaybexa O.B.

Y MeHe nuTaHHA Maiike Mo Ko:kHoMmy i3 caaiiniB. Hy, nanpukian, qaBaiire po3iaBUMoch
och el cnaiia. Tyr nanucano meroauka? Ile mo, MeToauka, Te mo 300paxeHo Ha HLOMY cJIaii?

Bionoeiow: 1le yacTHa METOIUKH, OCHOBHA.

A ne Bes meronquka? Yomy BH TOAi He BHECIM CHOIM IYHKTH Ii€i METOIHKH, MO i AK Bu
poduTe? A TyT HpHBeleHA He METOJMKA, A MATEMATHYHA MOJe/b. 1 TAK 10 KOKHOMY ciaiixy.
Hanpuknan, ocw cinaiigu ae Bu npeacrassuin crenjl. [lo taxe 4 na caaini?

Bionogios: 11e nosicu ornopu BUMIpIOBaHHX TEH30JaTYHKIB.

A fIK MM MO’KEMO [i3HATHCS, AUBJSYHCH BANly Npe3eHTALII0, SIKIIO BH B CBOIH J0NOBiXi
HIYOro He CKA3aJIM Npo Te, o Take 47

Bionoegios: CrnymiHe 3ayBayKeHHS, S BPaxylo Iie.

3apas xaouoBe nuranus. [loBepHirbes, Oy/ab JIacka, HA NEPLIM CJIAli, 10 TeMH AUCEpTANii.
Tak. Cunres e)eKTHBHHX KOHCTPYKTOPCHKO-TEXHOJIOTIYMHHX PillieHb CTBOPEHHS TBePIONATHBHUX
craproBux npuckoprosayvis Magux BILIA. 3 npesenraunii He 3po3ymino, skum uunom Bu, sk
NPOCKTAHT, B NPOIieci BUPilIeHHS 3aJa4i CHHTe3Y, BH3HAYACTE, SIKi KOHCTPYKTOPCHKO-TEXHOJIOTT4HI
pilienns edexTHBHI, a sAKi HeedpexTHBHI. [le He nmpaBuio, PyHKHIOHAT, TOUIO, 3aBAAKH SIKOMY BH
BHpiIIy€Te, IO camMe Li KOHCTPYKTOPCHKO-TEXHOJIOrYHI pimeHHst € eeKTHBHHMH, 2 Och I He €
e(peKTHBHUMH.
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Bionogios: B mpoleci aHati3y iCHyIOUMX TEXHOJIOTIH, KOHCTPYKIIii, MaTepianiB, BU3HAYACTBCH,
AKI  Marepiaqy IiIXOo[iTh, SKi He IAXOIATh, SKi 3 HUX OyIyTh e)eKTHBHillE MpAIFOBATH, SKi
NpaloBaTHME MEHII e()eKTHBHO.

SAxmo Bu rosopurte npo cuHTe3 e)eKTHBHHX KOHCTPYKTOPCHKO-TEXHOJIOTTYHHX PillieHb, MA€
Oyru xou Om skilice Qynxumionan. Skace 3anaya npuiinarTa pimens. Bu maere ofpath nepHi
KpuTepii, AKifich XapaKTePHCTHKH, BBECTH SIKICh IIKAJIH, 32 SIKMMH PillleHHsI OMIHIOEThCA. A MOTIM
Bu Bce yzaragpbuuTe, BpaxoByloun orpumanuii gocBin. I sxmo Bu mounere 3BoguTH y CRIaamHy
TeXHIUHY CHCTeMY pileHHsl, fiKi e eKTHBHI, KOJKHe Y CBOiii 00/1aCTi, (e He 3HAYHTH, IO BH OTPHMACTE
e eKTHBHE pillleHHs1, TaK?

Bionosiob: Bu MaeTe Ha yBasi, 110 IOBHHHA OyTH BHpillleHa AKach THITy 3a]a4a ONTHMi3allil 3a
KPHTEpIisAMH, 32 KOXKHOK CHCTEMOIO?

Pennuxa npogh. TI'onybexa O.B.: Ilorpibui kpurtepii edextuBHOCTI, 1 BCi pimeHHs, sxi Bu
IIPOTATOM CBOET JIONOBII NpesicTaBiseTe, Bu Maete niirBep/uKyBath K e()eKTHBHI. A Ha JaHHI MOMEHT
OIIHUTH, Y € e(EeKTHBHUMH 3alPONOHOBAHI PIlllCHHsS, HE MOXKHA, TOMY IO HEBIJOMO, 3a SKHMH
KPHTEPLsIMH X OIIHIOBATH, 33JJ0BOJIbHSIOTH BOHH IIMMM KPUTEPISM, UM HE 3aJ0BOJIBHSIOTE.

Bionosios: [1sxy1o, Bpaxyro Baui 3ayBaxeHHS!.

IIutanns a-p. Tex. Hayk, npodg. Coxou I'.L.

Yomy y Bac B BHCHOBKAX He MpHBeIeHO Hi koaHoi nudpu? Y BUCHOBKAX Mae 000B’I3K0BO
OyTu indopmanis it yncaoa. Hanpukiasn, y ckijibku pasis mwoch nokpamyerbes. llpu nbomy B Bac
e Mac 0yTu. Bu nogaBa/y 3agBKH Ha BHHAXI, IPOBO/IH/IH NOPIBHAHHS 3 NpoToTHNaMu. Tam TouHo
€ AKich uudpH i BoHH MaOTh 0yTH npuBeaeHi. CkaxkiTe, Oyab 1acKa, CKUILKH y Bac paxoBHX cTaTel
omyoJrikoBaHo?

Bionoegios: 11'sitb. OjtHa o1HOOCIOHA 1 1HIII 3 CIIIBABTOpaMH.

BUCTYII HAYKOBOI'O KEPIBHUKA:

Kymk O.B. kanamaar TexHiYHMX HAyK, IOHEHT KadeapH paKeTHO-KOCMIYHHX Ta
iHHOBANIHHUX TeXHOJIOTii:

ITo-nepite, Onexcanap, st gymaro, 6arato 3 Bac HOro mam'sTac IIe CTyAEHTOM, OJIMH 3 He0araTeox,
SKHH HAaBYaBCs, K s FOBOPIO, Hebaknysxe. Onexcanp XOTiB pO3BUBATHCS B CBOTH mpodecii, OyB y mouryky
iKaBMX NEPCTEKTHBHUX 3ajad. | TOMY ONHHHBCS B OCBITHBO-HAYKOBOMY IIPOEKTi CTYIEHTCHKOTO
paxeroOymyBanHs. OneKcaHp MOYaB aKTHBHO NPAIOBATH B paMKax IbOr0 MPOeKTy. | HaBiTh 3 yacoM Ti
HanpsAMKH, sIKi OyJIH peanizoBaHi B IIPOEKTI CTYACHTCHKOI PAKeTH, CTAJIM TEMaMM HOro GakanaBpchKoi Ta
Marictepebkoi pobiT. Takox 1ist TeMaTika OyJia 3assiieHa i sk TeMa Horo acmipaHTChKOI poboTH. AJe BiliHa
3MiHIO€ Bce. | B IaHOMYy BHIaIKy y HampsMky gociipkens Onekcanapa JloGpomoMosa Tex Garato 1o
sminunocs. TemaTHka pobOTH crana BiJUIOBIIHOK JI0 HAMOUIBI AKTyalbHHX Ha CHOTOJEHHS 3ajiau.
CrocoBHO pesyJbTaTiB, OTPUMaHi B paMKax IMCEepTALliiHOl pOOOTH, - BOHHM 3HAYHO IIMPINE, GBI
3MICTOBHI HiX IIPEJICTaBJIEHO B JicepTaliiitii podoti. Lle crocyerses i MaTepianis, i mpoecis, i pizHOro
poxy pexumiB. Ham Gyso myke ckiaaHo mpaifoBaTé ChOTOAHI, 60 3a BUMOramu Ge3neku MU 3 poOOTH
BUKJIFOYHIIH BEIUKY KIJBKICTB MatepiaiiB. L{e Oysiu 4acTkoBo i siKich po3paxyHKOBI peui, siKi Oyiu cTBopeHi
1 3apa3 icHyIoTh it rpudom minimym — JICTT (st city’xG0BOr0 BHKOPHCTAHHS), MAKCHMYM - TaeMHO. Lle
Oy i TeXHOIOTii TOro % caMoro TBepioro najiuea. Lle Oy i pi3Hi METOIUKH BATIPOOYBAHHS, B TOMY YHCII
1 momironHi, NbOTHI BUNpoOyBaHHs. MH 11 B 1l poOoTi MOKa3yBaTH He 3MOTJIH.

Yomy pobora He 3aXHINAEThCS Ha 3aKpuTii cmerpani? YecHo ckaxy, Mu OUIbIIE JBOX MICAIIB
mrykani Onekcanapy onoHeHTiB. OT Mu Bei 3HaeMo, mo BIIJIA Gararo, BCi 1M 3aiiMarOThCs, 1 paKeTHHIA
JIBUTYH SKOM HE € HOBOIO TEMOIO, aJle BUKOHATH BUMOTH JI0 HaABHOCTI y OMOHEHTIB MyOJiikaiiii 3a 1iero
TEMATHKOIO 0YJI0 HaJ3BHYAKHO CKIIaqHO. AJIe 3HAMIEHO BCe-TaKH BIAJIOCS 3HANTH BUEHHX 3 BIAIOBLIHUMU
1y OuTiKalisiMK 1 HAyKOBHM 3100y TKOM.

Byno cknanHo poOHTH 10 poOOTy 3a TAKOIO TEMATHKOIO i B OCHOBHOMY CITHPAJIMCS HA IMiITPHMKY
xadenpu. I 3aciyra Onekcanapa B pO3BHTKY i€l TeMH € HAWOLIBINIOK0, 60 HOro TLIBKH €HTY31a3M i Horo
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BIIEBHEHICTB, IO Bee Oy/ie Tak, SIK MU [UIAHYBAJIH, O3BOJIMIIA JIOCATATH MeTH. ByJio 6arato nutaHp oo
METOJIMK BEJIMKUX JBUIYHIB, MAIUX JBUTYHIB i Tak Jaii. 51 ckaxy, [0 HA MOYarky i€l poboTu Oyo maysKe
CKiTamHo, Hy He Tuneku Onexcanzpy, a if yciM HaM. Mu Bci 3100yBai OCBITY Ha (Di3HKO-TEXHIUHOMY
(axyneTeTi i po3rsIATE KOCMIuHI pakeTH, GaniCTHUYHI MIKKOHTHHEHTAIbHI PAaKeTH 3 BEIHYE3HMMH
MapIIOBUMH PAKETHUMH JBUI'YHAMH, K Ha PIIKOMY, TaK i Ha TBep/IOMYy IajuBi. I parntom BHHHKIIA 3a1a4a
CTBOPEHHS SIK OM 1 paKeTHOTO IBUTYHA, aJie 30BCIM 3 IHIIAMH BAMOTAMH 1 XapakTepucTHKaMu. Posymiere, B
CTapTOBOMY IIPHCKOPIOBAY, AKHH IIPallloe Ha TREPJOMY ITAJIMBI i Mae, B IIPUHIIAII, BCi aTPUOYTH paKeTHOTO
JIBUTYHA, MPaKTHYHO HEMA€, SKINO [0paxyBaTH, TUX BHMOT, SKi HANAIOTHCS O BEJTHMKHX MAapIIoBHX
PAKeTHHX JBHTYHIB Ha TBEPIOMY IAJIHBI, HA SKHX Cremiami3yBamkcs i Hain kadeapu, i Haun po3poOkH, i
TaK JaJi.

3 MeTOJIMKAMH PO3PaxXyHKy TAKHX MAJHX JBHIYHIB Tex OyJio muTaHHs. Takux METOMHK IIe TEX HEMAE.
Tpeba Oyno anmanTyBaTH METOOMKY PO3PaXyHKy BEJIMKOrO JIBUTYHA, 3PO3YMITH, IO HaM NOTPiOHO
3aJIMIINTH, 1110 BPAXOBYBATH HE MTOTPIOHO.

I came Ha LOMY LIUISAXY BiAKpUBAIKCS TICBHI pedi, AKi, 1 BBAXKAa0, MOXKHA BBA)KATH HOBU3HOK. M
PO3YMLIIH, IO TaK MOJKHA POOWTH, ajle Ha ChOTO/HILIHIN JeHb B MyOIiKallisgxX Hize 1e He 306paXeHo, HIXTO
Ile He BUKOPHUCTOBYBaB. Hampukiazi, BUKOPUCTAHHS TOTO X CaMOTO MaTtepiary KOpIyCy 3 BHYTPIIIHBOI
CTOPOHH B SIKOCTi 3aXHCHOTO TEIUIOI30JISAIIHOTO Iapy i BI/IMOBHTHCS Bijl CKJIA/IHOT TEXHOJIONT HAHECEHHS
BHYTPIlIIHOTO TEIUIO3aXHCHOTO OKPUTTS, K Y BEJIMKUX PAKETHUX TBEP/IONATUBHUX JBUTYHIB.

€ ocobmuBocTi 3 yacy pobotu npuckoproBada. Yac poGoru. JIiTak MOBHHEH PO3irHATHCA MAKCHMYM
3a TpH CeKyHIH. Moxke BEITMKHH JIiTaKk i MOXKe pOo3irHaTvcs 3a YOTUpH CeKyHm. [IIs pakeTw YoTHpU
CEeKyH/IM — ILle Hiuoro. A Tyt Oyja Taka MocraBjieHa caMe 3ajlaua TAKOro LIBHAKICHOTO posroHy. byna
NPOBE/ICHa KoJlocalbHa pob0Ta CTOCOBHO peLlenTyp naausa. Bona nprkpacia 0 1o poboTy, ajie 1ie He Bee
JO3BOJIMIIH BKJIFOUMTH JI0 3MicTy pobotu. [IpocTo He MO3BONMIO BKIIFOUMTH, TOMY IO II€ BHXOIMTH 3a
pamKu BijikpuToi iHopMartii. [HpopMmaris CTOCOBHO 3B'SI3KH Il pAKETHOTO NajikBa Oyja TPOLIKH HE TaK
nojana, ame Bce Oyne BiapenaroBaHo, BumpaBuMo. CrHpaBii po3MIANAINCS MOXKIHBI  BapiaHTH
BUKOPHCTaHHS 1 TEPMOIUIACTIB, i KaydyKiB, i peakroliacTiB. Ajie BOHH PO3IJIATATHCS. SIK IpaBHIBLHO
BinzHauuB npodecop Nomybex O.B., tpeba Oyiio BKasaTH, BOHH PO3IJIANATKCS, AK i BCi i pilneHHs, 3
OJIHI€I0 METOIO chorozieHHs. Lle cTROpHTH He HaliKpaluuii IBUryH. 3a1aua CTBOPEHHS HAHKPAILOro JABHIyHa
3 HaKpamuMHK XapakTepucTHKamMu nepen; OnekcaHapoM i HaMu He CTOsUTH. 3a/aya OyJia CTBOPHTH TaKHid
IBUTYH, SKHH MOHa OyJ10 JTy’Ke IIBUIKO 3aIlyCTUTH Y BUPOOHHIITBO MacoBe BUPOOHMIITBO, 1 IKHii OW MaB,
YMOBHO K&Ky 4H, BACOKI TIOKa3HUKH TEXHOJIOTTYHOCTI, 1 0COOINBO 3 TOUKH 30py oro BapTocTi. [Hiol 3ana4i
He OyJ10.

He Tpeba Oyno B jgaHOMy BHIIaJKy HayKa TUIBKH 3apamy Hayku, Oyja Beiuka morpeba Ha
00IpyHTOBaHMH HAayKOBO TPHUMHATHMI I IIBHIKOTO 3aCTOCYBAHHS MPAKTHUHMI pe3ynbTaT. Muxaiio
Crenanosry XoposbcKHii IpaBUIILHO 3a/1aB nuTanHs. Haimm 3aMoBHEKaM noTpibHa OyJia mpocTa piy, sKa
He 1oTpedyBala BHKOPHCTAHHS IIOTYXKHHX HAaMOTYBaJIbBHHX BepCTaTiB, OOOJIOHOK THITY KOKOH,
niporpadiTiB, AIKHXOCH TaM HAJICKIAIHIX TEXHOJOTIH i Tak gami. [ToTpiGHO 6yJI10 110Ch, L0 FAPAHTOBAHO 3
BHCOKOIO Ha/IMHICTIO, 1[0 BPaXOBYBaTHME Pi3HOTO THITY JITaKH, sKi Oy, B IPHHIIAII, CTBOPEHI 1 HajlaHi.
51 BBaaro, 3 mieto 3anavero Onexcanap Jlo6pomomos crpasuscs. Tak, MOXIHBO, MH Oa4iiIM 3 BaMH i 32
gacis Pajiancekoro Coro3y po3poOku cTapTy 3a JOMOMOTOI0 PAKETHHX PUCKOProBaYin. Tam OyJiu pilleHHs
1 Jurs GoMGapIyBaTBHUKIB, | peaKTHBHUX BUHMIIYYBa4iB, MOKHA 3HAHTH B iHTEpHETI. AJle Ha CHOTOHILIHii
neHb Bu miZe He 3Haiiiere oTaky NOBHY iH(GOpPMAIlil0 CTOCOBHO PO3POOOK CTAPTOBHX PAKETHHX
IPUCKOPIOBAYiB s O€3MIOTHHX JiTanbHuX amapatiB. [[opiBHIOBATH Ha eTalli BUKOHAHHA 11iel poboTH He
Oyno 3 uum. Ane Onekcannap B CBOIH aucepTauiliHiii poOOTI CHpaBHBCS 3 MOCTABIEHOK 3aavyero.
Odinifianii BiIryK KepiBHHKAa MHOIO MiJATOTOBJICHO, BHKJIAIEHO JUIS O3HAMOMJIEHHS. S Xody LmMpo
TO/IIKYBaTH CTOCOBHO BAIlIMX 3alTHTAHb, BALIIMX 3ayBaXKEHb.

OB60B'13k0BO B HAMKOPOTIII CTPOKH MH iX BpaxyeMOo 1 roctapaeMocs po0oTy nompaiosaTu. S equHe
X0y IIe pa3 CKasaTH, g BASYHHIA LM XJIOILSM, SIKI [TPALOBAIM B paMKax MPOEKTY CTYICHTChKA paKeTa, B
paMKax PO3BHTKY LOrO TEMATHUHOIO HANpSIMKY, IX He 6arato, uoTupu Yonosika, Cara ipyruii 3 Hux. B
MHUHYJIOMY poili 3axummascs [ [popoka Biiajcnas Apkaniiioeny . Onekcanap Onekcanaposuy JJo6pogoMoB
3 wi€el rpynu fxe Apyruit. S BIsSuYHMEM 1M BHXOBaHUEIM (i3TeXy 3a Ty HeOalmyKicTb IO HALIOro

15



(axynpTeTy, IO PO3BHTKY TEXHOJIOTIH, Ta BCHOTO IHIIOrO, IO BOHHM POOJATH 3ajsd TOro, mob i
naboparopii OysH, i MpakTHYHA MOMJIMBICTE HaBYAHHS, i CTBOPIOBANIOCA CTEHIOBE OOIAIHAHHS, TOLIO.
Tomy s mporry ceminap nigrpumari 1o po6ory. I e pa3 asKyio BeiM, XT0 PUHHSAB y9acTh y poOOTI LILOTO
ceMiHapy.

B OBTOBOPEHHI JJUCEPTAIII I'. B. HA3APEHKA B3SIJIM YYACTb:

Kanp. Tex. nayk, gou. Byuapcbkuii B.JL:

A mymaro, 1o 1 poboTa, Xxoua BOHA, CKOPIIIL, OLTBII TaKa MPUKIIAIHA, MOYKe OYTH peKOMeHI0BaHa
10 3axucTy, a JlobporomoB Onexkcannp OnexcanIpoBHY — HOMYINEHUH [0 3aXUCTY IMiel poGOTH.

J-p. Tex. Hayk, npo¢. I'oaybex O.B.:

B ninomy po6ota 3acimyroBye o 3aXuMcTy Ha 3M00yTTS JAHCEPTAHTOM TPETHOTO OCBITHHOTO PiBHIO.
I s Gakaro Bam ycrixy B 3aXHCTi poOOTH. i MPOMOHYIO BCIM TOJIOCYBATH 34 PEKOMEHJALIIO /10 3aXHCTY
Jwmceprartiiaoi po6otu J{o6pomomosa O.0.

Kamnp. Tex. nayk, pou. JlaGyrkina T.B:

®daxiBenp, Axuit 3700yBae KBati(ikaiifHui HAYKOBHH PiBEHBb OLIHIOETHCS HE TiIHKH HAa OCHOBI
TPEICTABICHUX PE3YJILTATIB JOCII/KEHD, a H B KOMILIEKCI, II[0/I0 BOJIOiHHS BCIEIO TEMATHKOIO 1 JOTHYHOT
no Hei. 3apaz mMu Oaumny, mo Onexcanap OmnekcaHAPOBHY BHTPHMAB BEJMYE3HHMH 1B IHTaHb 3a
IIMPOKMM CIIEKTPOM TEMAaTHKH, 1 Ha KOXKHE ITMTaHHS BIH BIANOBIAB IPYHTOBHO, MJIHOOKO pO3YyMIiOYH
TPAaBUIILHY BiJNIOBi[b, BOJOMIIOUM TCOPCTHYHHMH 3HAHHSIMH , TEPMIHOJIOTIEIO, 3HAHHAMH ITPAKTHYHHX
acleKTiB 3acTocyBaHHA. Mu Oauminu BHCOKy KBamidixaimiro (axipist. I HeoOXiZHO BHIIPaBUTH Ha3BaHi
HEJIONIKK TIPEJICTABIICHHs pe3yibrariB poboTH, ajle pofoTa pPeKOMEHIYETHCS JI0 3aXHCTY, IpoIec il
3aXHCTy Ma€ IPOCTYBATUCS JIAJT.

Kanpa. Tex. nayk, nou. Xopoascekuii M.C.: S npononyio BpaxyBari Bei 3ayBaykeHHsI, sKi OyJIH
3pobieni B X0zl poOOTH ceMiHapy. | s mATpHUMYyrO peacTaBieH s poOOTH JI0 3aXHCTY.

Kana. Tex. Hayk, nou. Kynaéyxosa A.M.:

I Ha Milf IOMIAN TYT pillleHHs Take MO0 HOJAIBIIOro 3aXucTy poboTu. Ile pimeHHs HayKOBOro
KepiBHMKA. SIKIIO Ha HOro morisa 3a dYac yCyHeHHs HeOMIKiB poGorta Oy/e ImiaroTosieHa i il MojkHa
BHCTABJIATH Ha 3aXHCT, TO Tpeda BHOCHUTH KOPEryBaHHs i BHHOCHTH Ha 3aXHCT. SIKII0 HeoOXiaHi CyTTeBi
nepepoOku, Toai Tpeba Jorpaitoari. Ha Miif orist TyT OCHOBHE pillleHHS] — HAYKOBOTO KEPIBHHKA.

BUCHOBOK

AxTyanbHicTe TeMH auceptanii. CTpiMkuii po3BUTOK O€3MIOTHHX JITAJBHUX alapariB Ta

posimupenHs cdep IX 3aCTOCYBaHHS 3YMOBIIIOIOTH HEOOXIIHICTh MiZABHINEHHS €(DEKTHBHOCTI CTAPTOBHX
CHCTEM, OCODOIMBO JJIs anapariB, 110 EKCIUIYaTYIOThCS B yYMOBaxX OOME)KEHOI IOBXKHHH 3JIiTHO-
110Ca/IKOBUX MaiiIaHuUKIB, CKJIaJHOTO pesibedy MiciieBocTi abo MoTpebyOTh MBUAKOTO PO3TOPTAHHSL.
Onnum i3 HaHGINBII MEPCIEeKTHBHUX HUXIB 3a0e3neueHHs] HeOOXIHHUX CTAPTOBUX XapaKTEPHCTHK €
BUKOPUCTAHHS TBEPJONAIMBHHX CTAPTOBHX PAKETHHX MPHUCKOPIOBAYIB, SIKi HO3BOJIAIOTH 301IBIITHTH
IIBHM/IKICTB BiJIPUBY JITAJIBHOTO amapaTa BijJf CTApTOBOTO MPHCTPOIO Ta PO3MIMPHTH JIaNa3zoH YMOB HOro
3aCTOCYBaHHSI.
CTBopeHHS e(heKTHBHHX CTAapTOBHX I[IPHCKOPIOBa4iB jyisi Manux BITJIA € ckiamgHolO HayKoBO-
TEXHIYHOIO 3ajlayero, 10 MoTpedye KOMIUIEKCHOIO BpaxXyBaHHS JILOTHO-TEXHIYHMX XapaKTePUCTHK
MITalBHOTO anapara, HnapamMeTpiB pPakeTHOTO [BHUIYHA, KOHCTPYKIIHHHMX MaTepialiB, TEXHOJOTl
BHUTOTOBJIEHHS, YMOB €KcCIUlyaranii Ta ekoHoMiuHuX ¢akropiB. Ilpu mpomy icHyroui migxomu 10
IIPOEKTYBaHHSA CTAPTOBUX IPHCKOPIOBAYIB IIEPEBAXKHO OPIEHTOBAHI HA BEJIMKI JITAIBHI arapaTd Ta He
BPaxoByIOTh 0COOIMBOCTEH MaIUX OE3MIIOTHUX CHCTEM.

OcobmuBoi akTyanbHOCTI HaOyBae HEOOXIJHICTH CTBOPEHHS METOAMYHHX 3aco0iB, SKI
J03BOJIAIOTE Y3T0JKYBaTH apaMeTpH Oe3MIOTHOT O JIITAJIbHOT'O arapara Ta CTapTOBOTO MPUCKOpIoBaYa
Ha paHHIX eTamax IPOEKTYBaHHs, OOIPYHTOBYBAaTH BHOIp KOHCTPYKTHBHO-TEXHOJIOTIYHHX pillIEHB,
KOHCTPYKUIHHHX MaTepiasiB Ta pelenTyp TBEepAUX PAKETHHX MAIKWB. BaXKIIHBHM TaKOXK € IOIIYK HOBHX
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MiOXOTE J0 CTEOPEHHZ KOHCTPVEINH CTIAPTOBHY NPHCKOPIOEATIE 13 EHEOPHCTAHHAM CYVUACHHX
MATEPIAME TAa TEXHOMNOTIH, 3JaTHHX 330€3MeYHTH IHHEECHHA MACH, CIOPONIEHHA EHPOOHHNTER T2
MiIEHITEHHET eKCIITY ATaIAHol ed eKTHEHOCTL

33ENAHAA, M0 EHPINYIOTECA B JHCEPTANHHIE podoTi, MoTpedyEOTE NPOEEIeHAT KOMILIEKCHAX
TEOPETHIHHE T4 CEKCOEPHEMEHTANBHHX [JOCHLTEEHB, CHPAMOEBAHHX Ha CHHTe: edeKTHEHHEX
KOHCTPVKTOPCBEQ-TEXHONOTIYHHY pIMEHE CTEOPEHHA TEEPOONANTHEHHX CT3apTOBHY DAKETHHX
NPHCKOPIOBATIE MATHY De3NiIOTHEY JITATEHHEY AapaTiEe.

JaTBepTEeHHA TeMH Ta ILTAHY JHCEPTALiL

Tema guceprami «CHHETe: edekKTHEHHX KOHCTPYKTOPCBKO-TEXHOMOTIYHHX pIMeHs CTEOPEHHT
TECPIONATHEHHEY PAKeTHHX NPHCKOPIOBATIE MATHX Oe3[IUI0THHY MTANEHHX anapaTies 3aTEepIHeHa
EYeHOK pamor JJHIMPOBCEKOTO HANIOHAMRHOTO VHiBepcHTeTy imeHi Onecs [omdapa. HaykoemEMm
KepIEHHEOM ]IIJHEHE‘IEHD KaHAH7aTa TeXxHI9HEY Havk Kymmka Onekcis BonoguuHpoEHTa (MPOTOKO
Me 4 gig 01.12.2022 p.), Tema 3MiHeHa pimeHaEAaM B4eHol paga JHY (mporokon Me 10 eig 19.02.26

P-) Ta YTO9HeHA Ha 3acizaHHi BdeHol padn diznko-TexHivHoro paxyastery JHY (mpoTokoex M 5
Bix 13.05.26.).

OcoducTHil BHeCOK aBTOpa. ABTOpOM CaMOCTiHHO MpPOBEJEHO aHAMiZ CVIAacHOTC CTaHY
OpoOIeMH CTEOpPEHHA CIZPTOBHX CHCTEM OE3MIOTHHX JHTANBHHX AMAPaTiE Ta TESPJONATHEHHXK
pPAEeTHHX I[PHCKOPHEATIE, EBHKOHAaHO pO3IPANVHEOEL, EECOSPHMEHTATRHI Ta KOHCIPVETOPCEEL
JOCIUTKEHH, po3po0lIeHe MeTOOHYHI MAXOIH J0 yaroM#eHHA mapamerpie BILITA i craproRoro
OPHCKOPIOEA9a, CIBOPEHO MATEMATHIHI MOJEell Ta ANTOpPHIMH pOIPaXyHEY, IIpPOEEIEHD
EECIepHMEHTANEHE BIANPANEAHH pOZpo0IeHEY TEXHITHHEY PIIIEHE.

CTymine oGIPYHTOBAHOCTI HAVKOBHX NOJI0KEeHh, BHCHOBKIE 1  pexoMeHgamiii,
chopMyaeoBaHHX v JgHcepTamil. JocTOBIpHICTE OTpPHMAHHY pe3VIBTaTiE  330€3MEeTVEThCA
EHEKOPHCTAHHAM CY9acHHX METOJIE MATeMATHYHOTO MOJEMIOEAHHA, IHKeHepHOTO aHATIY,
EECIepHMEHTANEHEY JOCTITEEHE T4 BHNPOOVEAHE, 2aCTOCYVEAHHAM CepTHQMKOBAHHX MpOTpaMHHEX
3acO0IE IIPOEKTVEAHHA 1 POZPAXVHEY, 4 TAKOX 33J0BLIRHOK 300EHICTIO PesVIBTATIE PO3PAXVEEIE 13
JAHHMH EKCIIEpHMEHTATEHEY JOCTTEEHE.

33 pesvIRTATaMH NepeBlpkH JHcepTamiHei poborH  odpogomoea OnekcaHgpa
Onekcanapoerda «CHHTe: e@eKTHEHHX KOHCTPVEIODCBEQ-TEXHOMIOTIMHHX pPUOeHE CIBOpPEHHA
TECPAONATHEHHX PAKETHHX OPHCKOPEOEZTIE MATHX OesNUIOTHHX MTTRHHE A[apaTiE® Ha INIariat
nporpaMoro «StrikePlagiarismy EHABISHO VHIKATEHICTE TEKCTY, AKa ckaagae 94 9% TaxkeM 9HHOM, HA
MIICTAaEl NEpPEEBIpEH 2podaeH0 EBHCHOEOE. pobora Jdobpogomoea O.0. Mae EBEHCOKHH pIEEHEB
OPHTIHATEHOCTL 1 MOKE OVTH JONVIOEHA J0 3aXHCTV.

Ileperipxy Ha INariaT 3AIHCHIOEATA KoMicid biopo akagemigrol goopodecHocTt DTE v crmami:
KaHJ. TeX. HaVK, JOII. Lal:pe,upﬂ ABETY HoOvOveasHd O. M. [loHOMapEoE; KaEA. TeX. Hayk, 4oL, kKadenpH
PAKeTHO-KOCMIGEHE Ta LHHDBauummi: TexsHomorii C. O, Jlomimko;, g-p. Tex. Havk, opod.
KadieOpH KiDepdesnekH KOMI KTEPHO-1HTETPOEAHEX TexHoIoriA O, B. [omydek.

Haykoea HOEH3HA 0JepaHHX Pe3yILTATIE.

1. Bnepme pozE’d2aHO 323839y VITOMEEHHA IPOEKTHHY XapaKTEPHCTHE TEEPJONATHEHHX
CT2PTOBHX PAKETHHX [PHCKOPHEAWIE MAMHX OeIMUTOTHHY MTATEHEX aNapaTiE, Do 03a3zvVeTbkCd Ha
KOMIUIEKCHOMY BEpaxveaHHi napaMerpis bILTA — macH, rpaHHYIHOIO NepeEaHTAREHEA Ta HEODXITHOL

fopMVEAHHA HOTO NPOEKTHOTO BHITIAAY HAa PAHHIX CTAMIAY IMPOEKTVEAHHA E MEXaxX €JHHOI MEeTOIHEH,
IOCTOBIPHICTE SK0I MATEEpLEEHO SKCIEPHMERTANEHOK EepHpIKAIIE.

2. JicTans mOoJaneIIore PO3EHTEY IMIOX0OH 40 BHOOPY MATeplamE KOHCTPVEIHEHHX EleMEHTIE
TEEPIONATHEHHY CTAPTOEHN MNPHCKOPHEAZE MamHx BILIA mafioM KOMIIEECHOTO EpPAXyVEAHHA
MIITHICHHX,, MACOBHX, TEXHOJIOT 1MHHX Ta EaPTICHHX KPHTEpIiE, N0 J02E0MHI0 chopMyEATH PALIIOHATEEL
MATEPIATOIHAEY] PINIEHHA I714 NPHCKOPIOEATIE JETKOT0 KIacy, a TAKOXE EIEpMe OOIPYHIOEZHO
MOATHEICTE BHKOPHCTAHHA 9acTHHH TOEIDHHH KOPIYCY B AKOCTI EHVIPINHBOTO TEIUIOZAXHCHOIO
INOKPHITA, IN0 A0ZBOIHIC EBIJMOEHTHCA EBY] EHEOPHCTAaHHA JOJATKOBHX CHEIIANEHHX MATEpIaliE
EHYTPINHBO! TEILTOIZ0IALNT.



3. Habynmu mnopanemioro po3sBHTKY HAyKOBI NPHHIMIM CTBOPEHHS TSTOBHMipHOBAIBHHX
KOMIIIEKCIB [yl BUNPOOYBaHHSI Ta EKCICPHMEHTAIILHOTO BiANpPAIIOBAHHS CTAPTOBHX PAKETHHX
NPHCKOPIOBaYiB MaluX OE3NiNOTHUX JTaJbHUX anapaTiB, IO BPaXOBYIOTh OCOOIMBOCTI iX
KOPOTKOYAaCHOTO PEXHUMY pOOOTH, iMITyJILCHOTO XapakTepy TArH Ta crenudiky Maco-rabapHTHHX
napameTpis, i 3a0e31edyroTh MiIBHINEHHS TOYHOCT] BU3HAYCHHS TATOBO-YACOBHX XapaKTEPHCTHK.

4. Briepiie Jjuis 3amad cTapTOBHX NPHCKOPIOBadiB manux BITJIA o6IpYyHTOBaHO AOLIMBHICTE
3aCTOCYBaHHS TEPMOIUIACTHYHMX 3B’A3YBaJIbHUX CHCTEM TBEP/MX PAKETHHX IAIHMB K TEXHOJOTTYHOI
aJbTEPHATHBH TPAIULIHHHM TEPMOPEAKTHBHHM CHCTEMAM, 1110 3a0e3Meuye MiIBUINEHHS TEXHOIOTYHOT
THYYKOCTI BUTOTOBJICHHS T MOJKJIMBICTh IEPepOOKM MATMBHUX 3apsIIiB.

IlpakTHYHe 3HAYEHHN PEe3Y/ILTATIB A0C/iHKEHHS.

1. Buepuie 3anpornonosano amroput™ BubGopy criocoly samycky manux BITJIA 3 ypaxyBaHHAM
MAaco-1HEPIIHHUX  XapakTEepPUCTHK amnapara, eKCIUIyaTaliiHuX oOMeXeHb Ta JOMYCTHMHX
NIEpEBAHTaXXCHb, SIKMA  [03BOJIAC  BH3HAYATH JIOLINBHICTH 3aCTOCYBAHHS  TBEPIONAIHBHOIO
NPUCKOPIOBaYa Ta (OPMyBAaTH BUXi/IHI BAMOTH JI0 HOTO IapaMeTpiB.

2. 3anpononoBanuil anroput™ BHOOPY crocody 3amycky mamux BIIJIA 3aesneuye MOXIHBICTE
IPHIHATTS 00IPYHTOBAHMX PillIEHb 10JI0 3aCTOCYBAHHS TBEP/ONAIMBHUAX CTAPTOBHX IIPHCKOPIOBAUIB
3AJIEKHO BIJ| YMOB €KCILTyaTallii, XapakTePUCTHK JiTAIBHOIO arapaTa Ta BUMOT JI0 CTapTYy, IO CIIPHSIE
Ti/IBULIIEHHIO €(EKTHBHOCTI BAKOPHCTAHHS GE3MiIOTHHX CHCTEM.

3. YhockoHaneHa METONMKAa BH3HAYEHHS MPOEKTHAX [apameTpiB TBEPAONATHBHHX CTAapTOBHX
NIPHCKOPIOBaYiB MOsKe Oy TH BHKOPUCTaHA IIPH IH)XEHEPHUX PO3PaxyHKax cTapToBHX cucteM BITJIA s
BU3HAYCHHS HEOOXIIHUX TATOBO-YaCOBHMX XapaKTEPUCTHK IBHIYHIB i IapaMeTpiB MaTUBHUX 3aps/liB.

4. OtpumaHi pe3ynbTaTH 1mo/10 BHOOPY MaTepialiB KOHCTPYKTHBHHX €EMEHTIB MPHCKOPIOBAYIB
Ta OOIPYHTYBaHHS 3aCTOCYBaHHS TEPMOIUIACTHYHHX 3B’S3yBaJbHUX CHCTEM TBEP/IMX PAKETHHX IIAJIHB
MOXYTh OYTH BHKOPHMCTaHi I dYac PO3POOIEHHS Ta TEXHOJOTIYHOI MiJIrOTOBKM BHPOOHMLTBA
TBEPJONATHBHEX JIBUT'YHIB, CIPHSIOYH ITi IBUIIEHHIO TEXHOJIOTIYHOCTI iX BUTOTOBJIEHHS Ta 3MEHIIICHHIO
BUPOOHHYUX BUTPAT.

5. CTBOpeHMil TATOBMMIpIOBAIbHHI KOMIUIEKC | po3poblieHa METONHMKA HOTO 3aCTOCYBaHHs
3a0e311eHYI0Th MOKITHBICTE POBEICHHS EKCIIEPUMEHTAIBHUX JI0CII [KEHb CTAPTOBHX TBEPIONAIHBHIX
PaKkeTHHX IpuckoptoBaviB Manux BITJIA Ta MoxyTh OyTH BMKOPHMCTaHi B HAyKOBMX yCTaHOBAX,
HaBYaJIbHUX JIaDOPaToOpisX i KOHCTPYKTOPCHKUX OpraHisaiisx JUis OTPHMAHHS JOCTOBIPHHX TATOBO-
4aCOBMX XapaKTePUCTHK JIBUI'YHIB.

IToBHoTa BHKIaZeHHA MaTepiajiB JucepTauii B ony6/IiKoBaHMX Mpanmax Ta ocobucTHi
BHECOK Y HHX aBTOpAa.

OcHOBHI HayKOBi pe3ybTaTH AMCEpTaIiifHOl poboTH Omy6IikoBaHO y 19 OCHOBHHMX HayKOBHX
Tpalsx, Cepejl sIKUX 5 cTaTel y HaykoBHMX (haxOBHMX BHIAHHAX YKpainu (kareropis B), y Tomy umci 1
OJIHOOCIOHA CTaTTsl, a Takoxk 14 myGikariii y Matepianax Mi>kHAPOJIHUX HAYKOBHX KOH(EPEHILiH, 3 SKHX
2 iHIEKCYIOThCS Y HAYKOMETPUUHiM Ga3i Scopus. A Takouk JBOX NMATEHTIB HAa KOPHCHY MOJIENb i BOX
3a8BOK Ha BUHAXOIH.

[y6nikauii Jlo6posomosa O.0. BimmopizatoTe Bumoram mnm. 8, 9 «IlopsaKy NpuCyDKEHHS
CTyIeHs JIoKTopa (inocodii Ta ckacyBaHHS pillleHHs Pa3oBOi CIENiaTi3oBaHOi BYEHOT pajH 3aKiIamy
BHILOI OCBITH, HAYKOBOI YCTAHOBH IIPO NPUCYJVKEHHs CTYIEHs A0KTOpa (inocodii», 3aTBepmKeHOro
nocranoBoro Kabinery Minictpie Ykpainu Bix 12 ciurs 2022 p. Ne 44 (i3 sminamu).

Crincox pobiT, ony0.1ikoBaHHX 32 TeMOIO AHCePTALil, TA KOHKPETHUIl BHECOK 3700yBayua:
Cmammi y naykoeux ¢haxosux eudannsax Yxpainu (kamezopia B):

1. IBenp, A. C., IIpopoka, B. A., lo6pogomos, O. O., Kymuk, O.B., & Connues, B. A. (2024).
Pospobka cren/ly BorHeBHX BHIIPOOYBaHb PAKETHUX JBUIYHiB. CucTeMHi TexHoorii, 5(154), 181-193.
https:/doi.org/10.34185/1562-9945-5-154-2024-19 (ocobucTuii Buecok JJo6ponomosa 0.0.: po3pobka
KOHCTPYKIIIH CTE€HMy, ydacTh y NpOBEICHHI CTEHIOBHX BOrHeBuX BunpoOysanb PJITII, npoenenHs
JOCIIJUKEHb, Po3poOka METOJMK aHalli3y BHIIPOOYBaHb; ocoOHCTHI BHecok IIpopoku B.A.: yuacts y
TNPOBEJICHH] CTEHAOBUX BorHeBuX BunpoOyBaub PJIITII, pospobka koncTpykmiii cremmy, o6pobka
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CKCIIEPUMEHTANIBHHUX JIaHUX, (pOpMyIIOBaHHS BHCHOBKIB; ocobucTuii BHecok llIBens A.C.: po3pobka
KOHCTPYKIiH cTeH1y, OGhOpPMIIEHHS UTOCTpamiif, ydacTb y MpPOBEJEHHI CTEHJOBMX BOTHEBHX
BunpodyBans PJITII; ocobuctuit BHecok Kynuka O.B.: mocranoBka 3aiadi, popMyJIFOBaHHS BUCHOBKIB;
ocobuctHii BHecok Conumena B.A.: 3araipHe KepiBHUITBO CTEH/IOBHMH BOIHEBUMH BHIIPOOYBaHHAMH
PJITII, po3po6ka anapaTHOT YaCTHHH CTEH/LY ).

2. IIpopoxka, B., Conuues, B., Kymuk, O., JToopomomos, O., [lIBens, A., JIyk’auenko, l., & J{poHs,
M. (2024). Bepudikamis MeTOJMYHHX IMiAXOAIB O OI[HKH XapaKTEPHCTHK TBEPOHX CYMIIICBHX
paxkeTHuX nanus. Bicuuk J[HinpoBcekoro yniBepcutety. Cepisi: PakeTHo-KocMiuHa TexHika, 33(4-29),
11-22. https://doi.org/10.15421/452446 (ocobucTuii Brecok Jobpomomosa O.0.: y4acTs y NpoBeIEHH]
cTen/ioBuX BorHeBux BunpoOymanb PJITII, mposenenHst JHociijpKeHb, PO3po0Ka METOAMK aHATI3Y
BUIIPOOyBaHb; ocobuctuii BHecok [lpopokxu B.A.: cucTeMarusailiss TEOPETHYHHX METOJHK OIIHKH
napametpiB TCPII, po3paxyHok TeopetHunux 3HadeHb mapamerpiB TCPII, yyacTh y npoBeneHHI
cTeH/I0BMX BorHeBHX BHIlpoOyBanb PJITII, oOpobka ekcrnepuMeHTaIBHUX AaHMX, (OPMYJIIOBaHHS
BHCHOBKiB; ocobuctuii BHecok ConHileBa B.A.: 3araipHe KepiBHUITBO BOTHEBUMHE BHIIPOOYBaHHAMHE
POTIL, pospobka cknanie TCPII; ocobucruit BHecok Kymuka O.B.: mocranoska mpobiemu,
(bopMyIOBaHHS BHUCHOBKIB; ocobuctuii BHecok IlIBemst A.C. : yyacTh y IpOBEIEHHI CTEHIOBHX
Boruesux BHnpoOysanb PJITII, dopmymioBanHs BHCHOBKIB; ocoOuctuii BHecok Jlyk’suenko LI
y4acTh y NPOBEIEHHI CTEHJOBHX BoTHeBHX BHNpoOyBaHb PJITIT; ocobuctuii BHecok JlpoHs M.M.:
II0CTaHOBKa NMpo0IeMH, GopMyITIOBAaHHS BUCHOBKIB).

3. Job6pomomos, O. O. (2025). Grain design influence and manufacturing technologies on the
performance of solid-propellant rocket boosters for ultra-light launch vehicles and UAVs. System design
and analysis of aerospace technique characteristics. https://doi.org/10.15421/472511. Onnoocibua
CTATTSI.

4. o6pomomos, O. O., Tkavor F).B. (2023) IlepciiekTHBH po3poOKH TEXHOJOTIH BUPOOHHIITBA
JIBUTYHIB 3 HEMETAJIEBUX MaTepialiB JuIs Jierkux paker. Bicuuk J[HinpoBcbkoro yHiBepcutery. Cepist:
PakerHo-kocmiuna Ttexnika, 31(4), 67-75. https://doi.org/10.15421/452309 (ocobucTHii BHECOK
Job6ponomosa O.0.: [IpoBenenns ananizy Marepiaiis, MiIroToBka TEKCTY, (OPMYJIIOBAaHHS BUCHOBKIB,
ocobuctuii BHecok Tkavosa FO.B.: mocranoBka nmpo6iiemu, popMymtoBaHHS BUCHOBKIB)

5. Dobrodomov, O., Proroka, V., Dobrodomov, O., Shvets, A., Dalik, M., & Bilotserkovskyi, I.

(2026). Universal high-precision thrust stand for solid rocket motor static fire tests. Journal of Rocket-
Space Technology, 35(1), 8-13. https://doi.org/10.15421/452557 (ocobucTuii BHecok [JloOpomomoBa
0.0.: po3poOKka KOHCTPYKIIIH CTEH)Ty, Y4aCTh Y IPOBEJICHHI CTEHI0BHX BOrHeBHX BUpoOyBanb PJITTI,
IIpoBenenns ananizy marepiaiis, po3poOka METOIUK BU3HAYCHHS XapaKTePUCTHK JBUTYHA, MiATOTOBKA
TeKCcTy, (opmymoBaHHsS BHCHOBKIB; Ilpopoka B.A.: opramizamis Ta Oe3mocepefHe IpOBEICHHS
cTeH/I0BUX BorHeBHX BuIpoOyBanb PJITII, oOpoOka mepBHHHUX IaHHUX, OTPUMAHHUX 3 CHCTEMH
BHUMIPIOBAHHS TATH; y4acTh Yy IIATOTOBIN pykomucy jao myOmikaiii.; Joopomomor O.0. (Onexcii):
po3poOKa TPUKOMIIOHEHTHOI CXEMH BHMIPIOBAHHS BEKTOPY TATH JJISl IIPOCTOPOBOI OLIHKH CHIIOBHX
XapaKTEPUCTHK JBHMIYHA, TIPOBEICHHS KadiOpyBaHHS TEH30JaTYMKIB METOIOM CTYIiHYACTOTO
HaBaHTA)KEHHSA-PO3BAHTAXKEHHS;, y4acTh y NpoBeneHHi BUIpoOyBaHb; I1IBens A.C.: KOHCTpYIOBaHHS
MOZYJIBHUX PyXOMHUX KPIHJIBHUX KiJIellb JUIs IBUTYHIB pizHoro miametpy (50—300 mm), 3abe3nedeHHs

YHIBEPCANIBHOCTI CTEeHJly; ydacTh y (opmyBaHHi BHUCHOBKIB; Jlamik M.O.; MeTpoJOriuHHE aHami3
NOXHOOK BUMIPIOBAIBHOT CHCTEMH, PO3pO0OKa METOHMKH KOMIIEHCAIT JUHAMIYHHUX MEPENIKo/l Mij] Yac
BUIIPoOyBaHb; binonepkoBcbkuii 1.B.: ananmiTHUHMI OIS CBITOBUX aHAJIOTB Ta HOPMATHBHUX BUMOT
1o BunpoOyBaneuux creniB PJITII, Bu3HaueHHs TEXHIYHOTO 3aBJIaHHS JUIs PO3pOOKH YHIBEpPCAIBHOTO
CTEHJy, MITOTOBKA PYKOIKCY Ta JIITepaTypHHUX JHKEpell.

Cnrucok nyonixkauiii, AKi 3aceiouyioms anpodauiro mamepianie oucepmauii:
— mamepianu Kondepenuyiii (conference paper), w0 iHOeKCylwomsca y HaAyKOMempuyHux
oazax Scopus:
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1. Proroka, V., Dron, M., Kulyk, O., Solntsev, V., Klymenko, S., & Dobrodomov, O. (2022).
Perspectives for the use of new solutions in the creation of suborbital launch vehicles. 73nd International
Astronautical Congress (IAC). Technical programme. IAC-22-D2,IP,7,x69646. Paris. France.
https://www.researchgate.net/publication/373632738 PERSPECTIVES FOR_THE USE_OF NEW
SOLUTIONS_IN_THE _CREATION_OF _SUBORBITAL_LAUNCH_VEHICLES (ocobucTuit
BHECOK: cHcTeMaTm3alis nanux npo BukopuctaHHs CTPII y sxocTi ocHOBH Juis miathopMu s
cyOopOiTasbHOTO HOCIsI JIJIsi CTBOPEHHSI PeXHMy Mikporpasirtaii, gociimkends napamerpis CTPII,
(GopmynoBaHHs BHCHOBKIB [Ipopoka B.A.: GopmyiroBaHHS KOHIIEIIIIT BUKOPHCTAHHS TBEPIOIATHBHUX
paketHux npuckopropauiB (CTPII) sik 6azoBoi miarhopmu st cybopOiTalbHOTO HOCIS; OpraHi3ariis
JOCJIIJDKeHHS; TiArOTOBKA TEKCTY JMOMOBiAi Ta mpeseHtanii. Jlpoms M.M.: amamis icHyro4mx
cyOopOiTaIbHUX CHCTEM Ta BU3HAUEHHS TEXHIYHHX BHMOT 0 IUTATHOPMH UTA 3a0e3MeUEHHS PEXUMY
MiKporpasitailii; y4acte y popMmyBanHi BiucHOBKIB.; Kymuk O.B.: MozjentoBaHHS TpaekTopil MOJbOTY
cybopbitanpHoro Hocis 3 BukopuctanHsaM CTPII; ominka TpuBanocTi Ta SAKOCTI MiKporpaeiTarii;
Comuner B.A. — po3poOka KOHCTpYKTHBHO-KOMIOHYBalbHMX cxeM iHTerpaitii CTPII 3 xopucHum
HaBaHTAXXEHHIM; OIliHKa MacoBHX Xapaktepuctk; Kmumenko C.B.: aHani3 eKOHOMIYHOI AOIITBHOCTI
Ta MepCcreKTHB KoMepIliayizalii 3arponoHOBaHOTO PillleHHs; OTJIsl PUHKY cyOopOiTABHIX 3aMyCKiB.

2. Proroka, V., Dron, M., Kulyk, O., Solntsev, V., Abaturov, A., Golubek, A., & Dobrodomov, O.
(2023). Possibilities for expanding the application areas of suborbital 17 launch vehicles. 74nd
International Astronautical Congress (IAC). Technical programme. [AC- 23,D2,IP,6,x77509. Baku.
Azerbaijan.
https://www.researchgate.net/publication/375058776 Possibilities_for Expanding_the Application A
reas_of Suborbital Launch Vehicles (ocoOuctuit  BHeCOK: BHKOHAHHS  pO3paxyHKiB  JUId
o0rpyHTyBaHHs edexTuBHOCTI inmei BukopucTtanHsa TIIP B Mexax wmiel 3amaul nmo yBoay HeOakaHUX
KOCMIYHHX 00’€KTIB 3 HH3bKHX HAaBKOJIO3eMHHX OpOiT, IOCTAHOBKA 3a/ay I peaizalii gaHol igei,
¢dbopmymoBanus BHCHOBKIB [Ipopoka B.A.: mocraHoBka 3aBHaHHS MIOAO pO3MHUpPEHHS cdep
3acToCyBaHHS cyOOpOiTalbHUX HOCIIB, BU3HAYEHHS LITLOBHX (DYyHKIIH ans 3BedeHHs HebOakaHHX
KOCMIYHHX 00’€KTiB; 3arajibHe KepiBHHIITBO Ta IIIFOTOBKA pyKonucy.; Ipous M.M.: aHani3 1HHaMiKH
NONBOTY cyOopOiTanbHOro Hocis IiJi Yac BUKOHAHHS orepauii 3 yBelJeHHS HeOaKaHUX KOCMIYHUX
00’ €KTiB; po3paxyHOK 30H JocsukHOCTI.; Kynuk O.B.: GanicTuyne MoeNnoBaHHS IpoLecy 30IMKeHHS 3
HebaKaHUX KOCMIYHMX 00’€KTIB Ha HHU3BKMX HABKOJIO3eMHHX OpOiTax; OIiHKA MaJIMBHHX BUTPAT.
Connuer B.A.: po3pobka BapiaHTIB KOPHCHOI'O HABaHTAXKEHHS JUIS 3aXOIUIEHH:/YBeJIeHHs! 00’ €KTIB;
OIlIHKA KOHCTPYKTHBHMX oOMexeHb., AOatypoB A.O.: aHami3 ICHYIOUMX METOAIB BHAAICHHS
KOCMIYHOI'O CMITTsi; NOPIBHSJIbHA OI[iHKA e()EeKTUBHOCTI 3alipOIIOHOBAHOIO MIXOJY 3 BUKOPUCTAHHSIM
TBEpJONAIUBHUX IIpUcKopioBauiB.; ['onybek O.B.: exoHOMiuHe OOIpYHTYBaHHS Ta OIiHKA BapTOCTI
Micil 3 yBeleHHs HeDaKaHUX KOCMIYHMX O0’€KTIB 3a JIONOMOIoK cy0opOiTalbHOrO HOCIS; aHali3
PU3UKIB.

— RamMeHmu HA KOPUCHI MoOdeni YKpainu ma 3aa6Ku HA 6UHAX00U

1. Ho6pomomor O.0., JIpeyc A.IO., [Ipous M.M., Kymuk O.B., [Ipopoka B.A., Connnes B.A.,
Yepntok JI.M., lIsenr A.C., «YcraHoBKa i 3amycKy JiTanbHuX anapaTiy Ne matenty 159603 Bin
18.06.2025; Ne zasgsxu u202404995.

2. Conuuer B.A., JTo6pogomor 0.0., Jlyk'suenko 1.I'., TIpopoka B.A., IlIsens A.C., «CraproBuii
npuckoproBau»; Ne marenty 159507 Bin 04.06.2025; Ne 3asBku u202405885.

3. Ho6ponomor 0O.0., Jlpeyc A.IO., llpous M.M., Kynuk O.B., Ilpopoka B.A., Connues B.A.,
Yepuiok JI.M., llIsens A.C., «YcTaHOBKA IJIs 3aMyCKy JIiTANIBHHX amapaTiB»; Ne zasBku a202404995
Bix 21.10.2024.

4. Connues B.A., lo6ponomos O.0., Jlyk'suenko L.I'., Ilpopoxa B.A., llIens A.C., «CraproBuit
npuckopioBau»; No 3asBku a202405884 i 11.12.2024.

—yuacme y HAQYKOSUX KOHhepeHYiax, ceMiHapax, CUMRO3yMax, Kpy2iux cnmonax:

1. XX MixxHapoHa MOJIO/Ii’)KHA HAyKOBO-TIpaKTHYHA KOH(pepeHis «JlromuHa i kocmocy (2018 pik)
— JIONOBIIb HA TeMy «BIUTMB afOMiHIIO Ta TUTaHY Ha BJIACTHBOCTI CTaJieil 1110 BUKOPHCTOBYIOTHCS B
paxkeTHO-KocMiuHi# TexHiui» - C240, asropu obpomomor O.0., [Tonimko C.O. (ocobucmuii 6necok:
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nocmawoska  3adavi,  36ip  ma  ananiz  ingopmayii,  nidzomoexa  mexcmy — Oonogidi).
https://conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik2018.pdf

2. XXI MixHaposiHa MOJIO/IXKHA HayKOBO-IPaKTH4HA KoHbepentis «JTioamHa i kocmocy (2019
pik) — fomnoBiib Ha TeMy «BuOip KOHCTpyKuiliHuX MaTepiamiB Ta pesxuMiB ix 00pobku 1pH
KOHCTPYIOBaHHI pakeT Hajierkoro kiaacy» - C191-192, asropu Jlo6posomor O.0., Kapniosuu 1.I.
(ocobucmuii enecox: 36ip ma ananris ingpopmayii, nposedenns docnidxcenns, cucmemamuzayis ma
ni02omoera BUCHOBKIB).
htips://conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik2019.pdf

3. XXII MixnapoHa Moo/lixkHa HayKOBO-IpakTH4HA KOH(epentis «JTommHa i kocMocy (2020
PiK) — 10n0Bib Ha TeMy «OcoOIHBOCTI IPOEKTYBAHHS MATHX TOCITITHHIBKAX pakeT» - C234, aBTOPH
IIpopoxa B.A., [lobponomos O.0., Binonepkoscrxuii I.B., Connues B.A. (ocobucmuii euecox: 36ip ma
ananiz ingpopmayii niozomosxa po30oiny npo PNOTII).
hitps.//conferences. unaec.dp. ua/uploads/source/spacehuman/arhiv/sbornik2020.pdf

4. XXIII Mixnapoana MoJioflikHa HayKOBO-IIpakTH4Ha KoH(pepenwis «JTromuna i koemocy (2021
PiK) — JomoBiie Ha TeMy «IlepCrIeKTHBH 3aCTOCYBAaHHS IITYYHOTO iHTENEKTY B PO3pOOL paKkeTHO-
KocMiunoi TexHikm» - C84, asropu JloGpomomos O.0., Bimonepkoscbkmii I.B., Illesnos B.IO.
(ocobucmuii enecok: 36ip ma ananis ingopmayii, npogedenns Aocnioxcenns, cucmemamusayis ma
nid2omoska BUCHOBKIB).
htips://conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik202 1. pdf

5. XXIII MixHapo/iHa MOJIOZIIXKHA HAYKOBO-IpakTHuHa KoHdepeniis «JTromuna i xocMocy (2021
PiK) — momoBine Ha TeMy «JloCHi/DKeHHs NpOLECiB TBEpIOro pakeTHoro mammsay - C133, aBTOpH
Hobponomos 0.0, Kymux O.B., Canin A.®. (ocobucmuii enecox: 36ip ma ananis ingpopmayi,
nPOGEOeHH:s! 00CniONHCeHHS, cucmemamusayis ma niozomoexa BUCHOBKIG).
hitps.//conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik202 1. pdf

6. XXIV MixnapoaHa MOJOJiKHa HayKOBO-TIpakTH4HA KoH(epenis «Jlromuua i kocMocy (2022
PiK) — JOTOBiIb Ha TeMy «AHaJli3 pe3yJbTaTiB BUIPOOYBAHEL TBEPIONANMBHEX PAKCTHHX JBHIYHIB» -
C28, asropu Jlo6ponomos 0.0, Consues B.A. (ocobucmuii snecox: 36ip ma ananiz inghopmayii,
npoGeoenHs oocnidxcenns, cucmemMamu3ayis ma niozomoexa BUCHOBKIG).
htips.//conferences. unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik2022.pdf

7. XXIV Mixkuaposina Mojio/likHa HayKOBO-IIpakTHYHa KoHdepentis «JToauHa i kocmoey (2022
pik) — nomoBimb Ha Temy «MeToIHKa IPOBEJEHHS CKOPOUEHHX BHIPOOYBAHb TBEPAOrO PAKETHOIO
namsay - C29, asropu [loGpomomos O.0., Comuues B.A. (ocobucmuii enecox: 36ip ma awnaniz
ingpopmayii,  nposedenns — Oocriddcenns,  cucmemamusayis  ma — RIO20MOBKA BUCHOBKIB).
htips.//conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik2022.pdf

8. XXV Mixunaposna MONOMIiXKHa HayKOBO-TIpakTH4HA KoH(eperia «Jlromuna i kocmocy (2023
pik) — nOmoBife Ha Temy «llepcrieKTHBH BHKODHCTAHHS HEOXOJOMKYBAHHX HEMETANIEBUX KaMmep
3TOPSIHHSA PIIMHHONATMBHUX PAKETHHX JIBUTYHIBY, aBTopH JloGponomos O.0., Kymuk O.B. (ocobucmuii
grecok: 306ip ma ananiz inghopmayii, nposedenHs OocniONcenHs, cucmemamusayis ma ni0zomoexa
sucroskis). https://conferences.unaec.dp.ua/uploads/source/spacchuman/arhiv/sbornik2023.pdf

9. XXVI Mixxsapo/iHa MOToIiXkHa HayKoBO-TpakTHyHa Koudepentis «JTiomuna i kocMocey (2024
PiK) — [IOTIOBi/lb HA TeMy «AHaJli3 Cy4acHHX TEXHOJOTiH BUPOGHUIITBA PAKETHHX IIPUCKOPIOBAYIB IS
PakKeT Hajierkoro knacy» - C68-69, asropu Jlo6ponomor 0.0., IIsens A.C., Kynuk O.B. (ocobucmuii
6Hecok: 30ip ma ananis inghopmayii, nposedenns OOCHIONCEHHS, CUCHMeMAMU3AYiL ma NiO20MOeKd
BUCHOBKIG). hiips://conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik2024.pdf

10. XXVI MiknapoaHa MOJOiKHA HAayKOBO-IIpaKTHYHA KoH(pepeHIis «Jlroauna i KocMocy
(2024 pik) — nonosi/b Ha TeMy « YHi(iKarlis BKIaJHOT0 TBEPIONAIMBHOTO 3apsIy JUIs CyGopOiTabHIX
pakeT Ta mpuckopioea4is BIUIA» - C103-104, apropu IlIBens A.C., JTo6ponomos O.0., XyropHuii B.B.
(ocobucmuii enecox: 30ip ma ananiz ingopmayii, npogedenus docrioxcenns, cucmemamuzayis ma
niozomosxka BUCHOBKIB).
https.//conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/shornik2024.pdf
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11, XXVII MixHapoiHa MOJIOJKHA HaYKOBO-IIpaKTHYHA KOHpepeHItist «JIrouHa i KocMocey
(2025 pik) — nomoBi/ik Ha TeMy « BHKOpHUCTaHHS He TEPMOPEAKTHBHHUX 3’ BA3YIOUHX ISl BUTOTOBJIEHHS
TBEpJONAIMBHUX pakeTHHX 3apsauiB» - C97-98, apropu Jloopomomor O.0., Jlo6ponomor O.0., Kynuk
O.B. (ocobucmuii enecox: 36ip ma ananiz ingpopmayii, nposedenns 00CAiONCeHHA, CUCMEMAMU3AYis ma

nideomoeska BUCHOBKIB).
htips://conferences.unaec.dp.ua/uploads/source/spacehuman/arhiv/sbornik2023.pdf
12, Dobrodomov, O., Proroka, V., & Kulyk, O. (2024). UAV launch methods. Challenges

and Issues of Modern Science, 2, 25-34. https://cims.fti.dp.ua/j/article/view/153 (ocobucmuii snecox:
noCmanoeka 3adavi, NpoeedeHHs OOCHIONCEHHS, (DOPMYBAHHS NIOPO30iy pobomu, noe s3aH020 3
suxopucmanusam PITII ons sanycxy BIIJIA, hopmyniosanis ucHoskie).

13. Shvets, A.; Bilotserkovskyi, I.; Kulyk, O.; Dobrodomov, O. (2024). Synthesis of Design
and Technological Solutions in the Development of UAV Launch System. Challenges and Issues of
Modern Science, 2, 40-46. https://cims.fti.dp.ua/j/article/view/158 (ocobucmuii énecox: nocmanoska
3adaui, nPOGEOEHHs DOCIIONCEHHS, (POPMYBAHHA NIOPO30INY POOOMU, NOE A3AH020 3 BUKOPUCTHAHHAM
PHTII ona 3anycky BITJIA, ¢hopmyniosanns 6ucHosxig).

14. Dobrodomov, O., Tkachov, Y. (2023). Utilization of Elastomeric Materials in the
Conditions of Experimental Production Challenges and Issues of Modern Science, 1.
https:/fti.dp.ua/conf/2023/06014-1246/ (ocobucmuii eHecoxk: NOCMAHOBKA 3a0ayi, NpPOGEOEHHS.
oocniooicenHs, opmyno8aHHs BUCHOBKIE).

Ha mincrasi 3aciyxoByBaHHsi Ta obroBopenHst gomnoBigi lo6poxomosa O.0. mpo ocHoBHI
MOJI0KEeHHS AUcepTaLliiiHOT pofoTH, MOCTABIEHHX 3ANIHTAHL TA BiIMOBieil HA HUX, 2 TAKOK BUCTYMIB
¢daxiBuis

YXBAJIWIMA:

1. Beaxkary, 1110 32 aKTyalbHICTIO, CTYIIEHEM HAYKOBOI HOBHM3HH, OOIDYHTOBAHICTIO HAYKOBHX
IIOJIOXKEHb, BUCHOBKIB 1 PEKOMEHAITIH, TCOPETUYHUM Ta MPAKTUYHHUM 3HAUEHHSIM OJIEpKaHHX pe3yJIbTaTiB
macepranis  JlobpogomoBa Omnekcanapa OnekcangpoBuda Ha TeMy «CuHTe3 edeKTHBHHX
KOHCTPYKTOPCHKO-TeXHOJIOTIMHHX pillleHb CTBOPEHHS TBEPIONATHBHUX CTAPTOBUX IIPHCKOPIOBAYIB
MayIMX 0e3MiIOTHUX JIiTAaJbHHX aNapaTiBy» BiIIOBiIa€ BUMOTraM, BUKJIaIeHUM y « [ lopsinky nmpucy KeHHs
cTymeHs TokTopa ¢imocodil Ta ckacyBaHHS PIllIEHHS Pa30BOi CIICHiaTi30BaHOT BUCHOT pajIi 3aKJIaay BHIIOL
OCBITH, HAYKOBOI YCTaHOBH ITIpO IIPUCYDKCHHS CTYTIEHS TokTopa (imocodiin, 3aTBepmreHomy [locranoBoro
Kabinery MinictpiB Ykpainu Bix 12 ciuns 2022 p. Ne 44 (3i 3miHaMHu).

2. Pexomennysaru muceprauito Jlo6ponomosa Ouexcanapa Onekcanaposuya Ha Temy «CHHTE3
eheKTHBHHX KOHCTPYKTOPCLKO-TEXHOJIONIYHUX pilieHb CTBOPEHHSI TBEPJIONAJHBHUX CTAPTOBHX
NPHCKOPIOBAYIB MaJMX 0e3NMIOTHUX JHTAJIBHHX anapartiB» JI0 3aXMCTy B pa3oBiil creriaiizoBaHii
BUCHil pani Ha 3100yTTs cTynens Jokropa (inocodii 3a cnemiansHicTio 134 — ABianiiiHa Ta pakeTHo-
KOCMiYHA TexHika.

3. Kionoraru niepest BueHoro pajioro JIHIMpoBChLKOro HAIiOHAIBHOTO YHiBepcuTeTy iMeni Orecs
I"'oHuapa mpo yTBOpeHHs pa3oBoi CHeiali3oBaHol BYSHOT pajiH JUls IPOBEIEHHS 3aXUCTyY JicepTallii
Hobponomosa Onekcanipa OnexkcanapoBrya Ha 3100y TTs cTyneHs JoKkTopa (dinocodii 3a creniajibHICTHO
134 — AgianlifiHa Ta paKeTHO-KOCMIYHA TEXHIKA Y TAKOMY CKJIaJIi:
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Ne | TlpizBume, Micrie ocHOBHOT HayxoBuii Buene HayxkoBi my0mnikartii
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posrIsiHyIa MaTepianu auceprauiinoi po6otn «CuHTE3 €)EKTHBHUX KOHCTPYKTOPCHKO-TEXHONOTI9HIX
pileHb CTBOPEHHS TBEPAOIAIMBHIX CTAPTOBHX IIPUCKOPIOBAYIB MAJIHX 6C3II1JIOTHI/IX JNiTaJbHUX anapariBy
Onexcarnznpa JJOBPOIOMOBA : =
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ACPIKABHY TAEMHHUIIEO YKpaiHU», 3aTBEPIKeHOro HakasoM Ciryx0u Oesneku Ykpainu Bix 23.12.2020 p. Ne
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3. B maniit po6oti HEMae BioMocTel, o BKIoYeHi 10 «Ilepemiky cirykGoBoi indopmarii, 1o € BracHicTIO
ACpXKaBA B MEikKax NOBHOBaXCHb MiHiCTepCTBA OCBiTH i Hayku VYKpaiHu», 3aTBEPIKEHOr0 HAKA30M
MiHicTpa ocBiTH i Haykn Ykpainu Bix 18.03.2015 p. Ne 319.

Y BiNOBIOHOCT] 3 BHKIAJCHAM: €KCIIEPTHA KOMICISi BBAKAE MOKIHBUM ONPHJIIOIHEHHS TIOJAHUX
marepiaiB B 3aco6ax MacoBoi iHpopmamii.
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