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AJI'OPUTM 3BIJIBINEHHSA 305PA’KEHHS HA OCHOBI
ONITUMI3AILIII MOMEHTHO-IHBAPIAHTHOI METPUKHU

Beapariok I'. 1.
cmapuuii 8UKIa0ay Kageopu indicenepii npospammnozo 3adesnedenns
XmenvHuyvkuti HayioHaIbHUL yHigepcumem
M. Xmenvuuyvkul, Yxpaina

OpmHuM i3 HAaHTIOMIMPEHININX METOAIB 0OpOOKH 300pakeHb, SIKE JacTo
3ycTpidaeThcs B NPHUKIAAHUX 3aCTOCYBaHHAX, € MacHITaOyBaHHS, TOOTO
301IBIICHAS, 200 3MEHIICHHS PO3MipiB paCTPOBOTO 300payKeHHS 03 3MiHU
foro mpomopmid. OcTaHHIM YacoM BEJIMKUAN IHTEPEC BUKIHKAIOThH
ITOPUTMH BiJTHOBJICHHS 300paK€HHS 3 BHCOKOIO PO3AUIBHOIO 3/IaTHICTIO
i3 300pakeHb HM3BKOI PO3/AIIBHOI 37aTHOCTI, SKI MalOTh 3arajbHy Ha3BY
ITOPUTMH 13 Cynep-po3aAuIbHOI0 31aTHicTio (Super-Resolution). Ocranui
poboTu B wiii obxacti [1-5], siki 6a3yroThCS HA BUKOPUCTAHHI 3rOPTKOBUX
HEWPOHHUX Mepe], NOCSIIN 3HAYHOTO MOKPAILIEHHS SKOCTI 300pa’keHHSI.
[Ipore 3amaua BiHOBIEHHS 300paXXEHHS € B IIJIOMY HEKOPEKHO
MOCTABJIEHOI0 OOEpPHEHOI0 3ajadero, sKa MAOIMyCKae HEOJHO3HAYHICTD
po3B’s13Ky. BHacnizok 4oro BHHHKae mpobieMa — 3a SKUMH KpHUTEpisiMH
BimiOpatn moTpiOHe 30iNbImICHE 300pakeHHS i3 0araTboX MOMIIUBUX
300pakeHp? [Hmia momiOHa 3ajgada ska BHHHKAE I 3aJada IOPIBHIHHSI
SKOCTI OTPUMAaHUX 300pakeHb OTPUMAHMX PI3HHUMH METOJaMH, a TaKOK
3ajJja4ya MOPiBHSHHS SKOCTI 301JIbIIEHOr0 300pakeHHs 13 opHriHaioM. IcHye
01151 COTHI PI3HOMAHITHUX METPHK, JIsl BAMIPIOBAaHHSI SIKOCTI 300paXKeHHs,
HaWOLTBII MOMYISApHI 3 HUX — cepemHs KBaaparnuda momuiaka (MSE),
miKoBe criBBiAHOLIeHHs curHany 1o myMmy (PSNR), yHiBepcasibHuii iHIEKC
sikocti 300pakenns (UQI), innekc ctpykrypHol cxoxocti (SSIM), ingexc
neckpuntopHoi cxoxocti (FSIM), rpanmientna mipa moai6rocti (GSM),
mipa pius mymy (NQM). IIpote He Bci BOHM aJeKBaTHO pearyroTh Ha
CIIOTBOPEHHS 300payKeHHs! NPU MaciTadyBaHHI. MM NPONOHYEMO HOBHH
METOJI IHTEPIIOIIALIT 300paskeHHsI SIK BapiaHT 3aj[adi ONTUMI3aIlil Ha OCHOBI
T€OMETPUYHMX MOMEHTIB 300paXeHHs. [ eomempuuHum MOMEHMOM
nopsaky p + q yskuii f (x, y) Ha3uBaeThHCS BHpa3
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Mpq (T, Y)) = Mo = [, Py f (x, y)dxdy, O © R2.

Juis quckpeTHOro GiHapHOTO 300pakeHHS HOTO TEOMETPUIHNAN MOMEHT
Moo € KinbkicTio Oinmx mikcenmiB. Takox, B TepMiHaX MOMEHTIB
BUPaXKAETHCSI KOOPAUHATH LICHTPY Mac 300pa>keHHSL:

Hopmanizosanum momenmom [iyq MOPANKY P + q Ha3UBACTHCSA BUPA3
_ Mg
np.q - ptq, .’
Moo
ABTOpOM B [6] 3aIIONIOHOBAHO BBECTHU TaKi 1Bi METPUKH 5K Mipy OLIHKH
SIKOCTI MacmTabyBaHHS 300pakeHb

It 1 — - !
p(f. f) = WZ¥=01 237:(} (np,q -1 p,q)z'
’ 1 - — !
p(f, f) = ngcd:ol Zg:g |np,q -n p,ql: (x,y) # (0,0).

Bcesika  iHTepniositiss 300paykeHb 3BOAMTHCS JO HPHCBOEHHS JESKUX
3HAYCHb HOBHM IIKCENISIM 30LIbIIEHOr0 300paykeHHs. SIKICTh 301IbLICHHS
MOXHA MOJATH SIK JesKy (QYHKIIIO BiJl LUMX HOBUX 3HAY€Hb ITIKCEB,
BUP@KEHY B TepMiHaX HOpPMali30BaHMX MOMEHTIB. ['0JIOBHA izest MeToxy
nomsrac 'y BHOOpI TakMX HOBHX 3HAUeHb MIKCENB 30LIBIIEHOrO
300paXeHHHS, SKi MIiHIMI3YIOTh BiICTaHb MK 30LIBIIEHHIM 300paKeHHHAM
Ta opuriHasoM. [IpOTIOHYEThCS BUKOPHCTATH TaKi METPUKU SIK (PYHKIIiO
BTpaT y Ipoueci HaBYaHHS 3TOPKOBUX HEHPOHHHX MEpPEeX 3 METOI0
3MEHIIICHHS Yacy HaBYaHHS 1 MOKPAIICHHS SKOCTI 30LTBIIIEHUX 300paKeHb.

Jlitreparypa:

1. Ledig, Christian, et al. "Photo-realistic single image super-
resolution using a generative adversarial network." Proceedings of the
IEEE conference on computer vision and pattern recognition. 2017.

2. Dong, Chao, et al. "Image super-resolution using deep convolutional
networks." IEEE transactions on pattern analysis and machine intelligence
38.2 (2015): 295-307.

3. J. Kim, J. Kwon Lee, and K. Mu Lee, “Accurate image super-
resolution using very deep convolutional networks,” in Proceedings of the
IEEE Conference on Computer Vision and Pattern Recognition, 2016.
P. 1646-1654
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4. Z. Li, J. Yang, Z. Liu, X. Yang, G. Jeon, and W. Wu, “Feedback
network for image super-resolution,” in Proceedings of the IEEE Conference
on Computer Vision and Pattern Recognition, 2019. P. 3867-3876.

5. Z. Liu, L. Wang, C. Li, W. Siu, and Y. Chan, “Image super-
resolution via attention based back projection networks,” in Proceedings of
the IEEE International Conference on Computer Vision Workshop, 2019.

6. Benpariok I'.l. Amami3 SIKOCTI METOZIB MOBOPOTY 300paKeHHS 3a
JIOTIOMOTOI0 MOMEHTHHX IHBapiaHTIB. Bumipioganbna ma oO6HUCTIO8ATbHA
mexHixa ¢ mexunonociynux npoyecax. 2020. Ne 2. C. 56-6.

DOI https://doi.org/10.30525/978-9934-26-109-1-2

PO3BUTOK KIBEP3AXUCTY — OJTHA 13 CKJIAJJOBHX
BE3IIEKA YKPATHU

JlaBpyT O. O.

OOKMOp MeXHIYHUX HAYK, OOyeHm,
npogpecop raghedpu maxkmuxu
Hayionanvua axademis cyxonymuux 6iticbk
imeni ecemovmana Iempa Cazatioaunozo

JlaspyT T. B.
Kanouoam 2eocpagiuHux HayK, 0oyeHm,
cmapuiutl HAyKo8ul CispoOIMHUK HAYKOBO-00CIIOH020 8I00iNy
(cucmem ynpasninHs 8iliCbKAMU)
Hayxkosozo yenmpy Cyxonymuux 6iticbk
Hayionanvuoi akademii cyxonymuux 8iticbk
imeni cemvmana Illempa Caeatioaunozo

Koaecnuk B. O.
cmapwiuil HayKogutl CnigpodImHUK
Hayionanvua axademis cyxonymuux 8iicbk
imeni eemvmana llempa Cazatioaunoeo
M. JIvgis, Ykpaina

Mu xuBeMo B emoxy riobamizamii, kosn iHMOpMaIiiiHi TexHOIOTi{
Ta TEJICKOMYHIKALIiHI CHCTEMH OXOIUIIOIOTh YCi CepH KUTTEMISITBHOCTI
JIOJHY, JepKaBH. 3pOCTaloTh oOcsArH iHpopMallii, Mo MOUPKYIIIOE,
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3MIHIOIOTBCSl TEXHIYHI 3aco0M, 3pOCTalOTh 1 PU3UKH IHPOPMAIHHOT
Oe3rneky B 3a0e3MedeHHi XMBYYOCTI iH(POpMAaIiifHO-TeNeKOMYHIKaiHHIX
CHCTEM SIK B IUBITBHINA cepi, Tak i B CHIOBUX CTPYKTypax [5, c. 91-101;
6,c. 42-49; 7, c. 128-134]. IlutamHsa xiOepOe3mekn 3aBxau OyIo
aKTyalbHUM Y CBiTi. 3a e)eKTHUBHICTIO Ta HACTIIKaMH 3aCTOCYBaHHSI
Ki0ep30por0 MOXKHA IPUPIBHATH 10 30POi MacCOBOTO ypaskeHHS.

Big mowatky mpotuctosiHHS 3 Pocieto, kibeprpocTip cTaB e OZHUM
MalJaHINKOM, Ha SIKOMY PO3TOPTAIOThCS BOEHHI [il. SIK MOKa3ye MOCBix,
0CO0JIMBOTO KiOEpBIUTHBY NiMICHO 3a3HAIOTH HAcCeNeHHs Ta iH(PacTpyKTypa
Oynb-sikoi fepkaBu. ChOTrOMIHI KOXKHA JIFOJMHA € CY0 €KTOM KiOeprpocTopy.
HoytOyk, miaHmer, MOOLIbHHIN TenedOH — MOTEHIIHHO Ypa3iuBi raKeTH.
Haiinpocrima 3arpo3a, 3 SIKO0 MOXe CTUKHYTUCS Oy/b-sKa JIOJMHA B CBITI,
pO3CHIaHHS TOCWIaHh Ta (INIMHIVIBUX JIMCTIB 13  HE3pO3yMUIMMH
npono3uiismMu. Taki JTUCTH MOXYTh 3aBaHTa)KyBaTH IIKIJJIMBE NPOrpamMHe
3abe3nedeHHs], ONOKyBaTH Tene(OH Y KOMIT'IOTEP 3 METOI0 NMPOHUKHEHHS
B CUCTEMY, y SKill NpaIlfoe JIIOAWHA, BUMAraHHA TPOIIEeH, BUKOPUCTAHHSA 1X
ocobuctux maHux tomo. Came Tomy moumHarouu 3 2020 poky B YkpaiHi
posmoyanacs peopMma cepu kibepzaxucry [4].

HamionaneHa cuctema kibepOe3neku YKpaiHu € CyKYITHICTIO Cy0’ €KTiB
3abe3nedeHHs KibepOe3rmekn Ta B3a€MOIIOB SI3aHUX 3aXO[iB IMOJIITHYHOTO,
HAYKOBO-TEXHIYHOTO, 1H(GOPMAIIHHOTO, OCBITHBOTO XapaKTepy, OpraHiza-
LifHUX, TPaBOBUX, ONEPATHBHO-PO3LIYKOBHX, PO3BIAYBAJIbHHUX, KOHTP-
PO3BiyBaJIbHUX, OOOPOHHMX, IHXKCHEPHO-TEXHIYHUX 3aXOJiB, a TaKOX
3axX0iB  KpUNTOrpaiyHOro 1 TEXHIYHOrO 3aXHCTy HAIlIOHAJBHHUX
iHpopManiiHUX pecypciB, Kibep3axucTy 00’€KTIiB KpUTHYHOI iH(pOpMa-
uiitHoi iHppacTpykTypH [3].

OcCHOBHUMH Cy0’€KTaMH HAI[IOHAIBHOI CHCTEeMH KiOepOesmeku €
JHeprxaBHa ciryk0a CIleIialbHOTO 3B 3Ky Ta 3aXUCTy iHpopManii YKpaiHu,
HamionaneHa mominist Ykpainu, Cioyx0a Oesmexkn Ykpainu, MiHicTepcTBO
oboporn Yxkpainm Ta [eHepampumit mTab 30poitnnx Cun VYkpaiHwy,
Ppo3BigyBasibHI opranu, HanionansHuit 6ank Ykpainu [3].

Hama nepikaBa BUMYyIICHA IIBUIKO pearyBaTH HAa BHHUKHEHHS HOBHX
3arpo3 Ta BECTH MOMIYK e(peKTHBHUX 3ax0/iB Kibep3axucty. Tak B YkpaiHi
Bke crBopennil Jlepxkasuuii mentp kibepsaxucry (KiGepuentpy UA30) —
ycTaHOBa, siKa O0€3MOCepeJHbO 3aWMAa€eThCs 3aXUCTOM  JIEPIKABHUX
iHpopManifHUX pecypciB. BiH Hamae mocmyrm HE TUIBKH Jep>KaBHUM
opraHam, aje rpomaiasHaMm i Oi3Hecy. B TpaBHI IIbOTO POKY 3a ydacTi
[pe3nnenra Ykpainu Big0Oyinocs Horo oQimiiHe BiIKPUTTS.

Kibepuentp UA30 maruMe 4HOTHpPHM NPIOPUTETH: 3aXHCT JEP)KAaBHHUX
peecTpiB; 3axXHCT TpOMaJisiH, IpUBaTHOI iH(opManii Ta Gi3HECy; pO3BUTOK
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KyJIbTypH KiOepririenn; (opMyBaHHS KaJpoBOTO pe3epBy KibepOesmeku.
OcHoBHa 3ajja4a IEHTPY — po0OoTa Hajg THUM, MO0 MepeBa)kHa OUTBINICTh
ZepxKpeecTpiB Oymu mif Horo 3axuctoM 10 2024 poky.

JlepxaBHIM LEHTPOM KiOep3aXWCTy BXKHBAIOTHCA 3aXOIU 3 HPOTHAIL
kibepaTakam. TakoX BIacHWKaM iH(GOpPMAmiHHUX CHCTEM, KepiBHHKaM
MiAPO3MiNiB, AKi BiINOBINAIOTH 3a iH(GOpPMaIiifHy Oe3meKy IepKaBHHUX
opraHiB YKpalHH TIOCTIHHO HamalOThCS PEKOMEHIAIii IMOA0 MPOTHIIl
KibepaTakaMm, a TaKO>X IPOBOJUTH POOOTa MO0 MONEPEIHIKEHHS 3apayKeHHS
IHQPaCTPYKTypH LIKITIMBUM IIPOTPaMHUM 3a0€3IIeUEeHHSIM.

Bupimmty nuTaHHA KiOep3aXxucTy B Jep)KaBi MOXKHA JIMINE 3aBASKU
KOMIUIEKCHOMY —miaxoxy. Tak, 3actynHuk [omoBu J[lepikcrenss’si3ky
Onexcanap IloTiit mig yac BUCTYNMy Ha HAYKOBO-TIPAaKTHYHIN KOH(EpeHIii
«lHhopmaliiiHO-TeIeKOMYHIKALIHI CHCTEMH 1 TeXHOJIOTIi Ta KibepOe3neka:
HOBI BUKIIMKH, HOBI 3aBIaHHs» Ipe3eHTyBaB OprasizauiiHO-TEXHIUYHY
MoJenb Kibep3axucty [1]. BiH HOsSCHUB, IO AKIOIO pO3MIIAAATH KiOep3axucT
SK OUTECTIPAMOBAHY TisSUTHHICTE 13 3a0e3neueHHs Oe3MeKn KibeppocTopy, TO
HEOOXiTHO BU3HAYUTHU CTPYKTYPY TaKOl AISIIBHOCTI, Cy0’€KTH Kibep3axucTy,
T Kibep3axucTy Ta BIAMOBIOHY i1HQPACTPYKTYpy, SKa If0 NiSUIBHICTH
Oynme migrpumyBati [1]. OpraHi3amifHO-TEXHIYHA MOJENb KiOep3axucTy
CKJIAJATUMETHCSI 3 TPHOX BEPTUKAJIBHO Ta TOPU30HTAIBHO IHTETPOBAHUX
inbpactpykryp (puc. 1).

MexaHi3MH IMILIEMEHTAIIIT i€l Mojeni Ta ii pecypcHe 3a0e3rneueHHs — €
HAWBAKJTMBIIIMMH KOMITOHCHTAMH, SIKI OXOILIIOIOTH BCI PiBHI apXiTEKTYpH.
Po3poOka 1 yJnOCKOHaJEHHS HOPMATHBHOI 0a3u UUIAXOM TMPUHHSATTS
BIIMOBITHUX 3aKOHOJIABYMX AKTiB, HOPMATUBHUX aKTiB, CTAaHIAPTIB, HAKa3iB
Ha BCIX PIBHSX JO3BOJIUTH B TIOJQIBIIOMY IMIZIEMEHTYBATH 1[I0 MOJIEIIb.

CroronmHi B YKpaiHi NHTaHHAMH KiOep3aXHCTY OINKYIOTHCS TaKOXK Yy
MinictepctBi 00oporn Ykpainu, Ciryx0i Oe3neku YKpaiHu, Ae CTBOpEeHi
BIINOBiAHI migpo3ximu. Po3moyaro mporec mpHeqHaHHS YKpaiHU 10
O0’emHAHOTO IIEHTPY IEPEeJOBHX TeXHOJoOTiH 3 kibepoboporu HATO,
AKnH 3a0e3neuye OopoTh0y 3 Kibeparakamu Ta Kibep3zaxuct iHdopmariii-
HUX cucTteMm [8].

B pamkax po3BHTKYy JgaHoro HampsMKy CHTyamidiHUA — IIEHTP
3a0e3nedenHs kibepoesmekn CiyxOu Oesnekn YkpaiHM BBiB B Jif0
HaioHapHy 1miatdopmy Malware Information Sharing Platform «Ukrainian
Advantage» (MISP-UA) nist edextiBHOT poTHmii Kibep3arpo3am i oOMiHy
JTAHUMH II0JI0 PU3UKIB [2].

BukopucranHs cucTeMH Jla€ MOXJIMBICTH KiOepgaxiBipsiv  CiryxOn
nependavyaTy [UIAXM aTaK, MOTEHLIHHI 3arpo3d Ta IHCTPYMEHTH
HeWTpaizamii Uil NOAajJbLIOro pearyBaHHS. 3a cBOIM (YHKIIOHAJIBLHUM
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HaloBHEHHAM IutaTdopMa J03BOJISIE 3MIITHUTH CTaH KibepOe3neKH pi3HUX
CEKTOPIB JIEPXKABHOTO YNPABIIHHS Ta €EKOHOMIKH YKpainu. 3 1i JonoMororo
BiIOYBa€ThCS JIEp’KaBHO-TIPUBAaTHA B3a€MOIiSA MJIS CIIIBHOTO 3aXUCTY
iHpOpMaLifHOTO Ta KiGepIPOCTOpY epKABH 3arajlOM.

TI0BATEHOT CTabimEHOCTI.

i
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Puc. 1. OpranizaniiiHo-TexHiuHa Mogeab Kidep3axucry

VYxpaiHa 3apa3 Ha TiepeoBiit 00POTHOM 3 BUKIMKAMH B KiOeprpocTopi.
OpnHak, NOKJIagaTHCs JIMIIE Ha Te, 0 BC1 MUTAHHS Kibep3axucTy BUPIIIUTh
JepkaBa He BapTo. KokHa JrojuHa, KOXKEH TPOMAISHUH Ma€ 3HATH, SIK
yOe3MevYnT! Ta 3aXHCTUTH cede, CBOi KOH(IACHIINHI gaHi, OaHKiBCHKI
PaxyHKH TOIIO.

TaknM YMHOM, TIMTAHHS KiOeP3aXUCTy € aKTyalnbHUM. Moro BupinieHHs
ITOBHHHO BiJOYBaTHCh KOMIUIEKCHO K Ha PiBHI 3BHUAHUX KOPHCTYBAdYiB,
TakK 1 Ha Jep>KaBHOMY DPiBHI B paMKax CTBOPEHHS CyJacHOi 3aKOHOJIaBYOi
0a3y, BIAMOBIIHMUX MPOTPAMHUX 1 TEXHIYHUX pilIeHb. 30iIbIICHHS
iHBecTyBaHHA B KiOepOe3meky nacTb MOXIIMBICTH 3amoOirTH aTtakaM Ha
BEIWKI JepKaBHI 1 TpHBAaTHI KOMIaHii Ta MPOTHUCTOSITH Hamipam
JecTabilizyBaTH CyCHILCTBO.
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OCOBJIMBOCTI ®YHKIIOHYBAHHS NIICUCTEMHU
MIITPUMKH IPUIHSTTSI AHTUKPU30BHUX PIIIEHD
CHUCTEMM CUTYALIMHUX HEHTPIB € IMHOI
JIEPKABHOI CHCTEMHY LIUBLJILHOT'O 3AXUCTY
B YMOBAX HEBU3HAYEHOCTI BXIJJHOI IHOOPMAIII]
MPU HAJA3BUYANHUX CUTYALISIX

TorTionuk B. B.

OOKMOp MeXHIYHUX HAYK, CMApWull HAyKO8Ull CRigpodIMHUK,
HAuaNbHUK Kapeopu YAPAeIiHHL Ma 0peanizayii OisbHOCmI
y cpepi yusinbHo2o 3axucmy
Hayionanvnuii ynieepcumem yuginornozo 3axucmy Yrpainu

Tworionuk O. O.
Kanouoam mexuiuHux Hayx, 0oyeHm,
doyenm xageopu iHopmMamuxy ma Komn romepHoi MmexHiKu
Xapxiecokuil nayionanvruii ynieepcumem imeni Cemena Kysneys
M. Xapxis, Ykpaina

B VYkpaiHi I[IIKOBUTO BiIKPUTHMHU 3aJIMIIAIOTHCS MPOOIEMHI MUATAHHS
peamizamii, 0a3yrounch Ha YSABICHHSIX CHCTEMHOTO IIIXOAy, B €IWHIN
JepkaBHIN cuctemi nuBipHOTO 3axucty (€JCL3) dpyHKIil MOHITOPHHTY Ta
PO3pOOKH e(eKTHBHUX YIPABIIHCHKHUX PIIICHb BCIX JIOKATBHHUX ITiACHCTEM,
CIOpSIMOBAaHMX Ha 3aMoOiraHHsA Ta JOKaNi3allil0 HAA3BHYAWHUX CHTYyaIii
(HC), B ymoBax 3apopkeHHs JKepel Hebe3mnek pi3Hol mpupoau [1].

Ile BKa3ye Ha HEOOXIIHICTHP TEPMIHOBOTO pO3B’SI3aHHA IUTAHb
KOMIUIEKCHOTO (DYHKLIOHYBaHHSI CHCTEMH CHTYAlllMHUX LEHTPIB Ta
€ICII3. s mporo B poboTi mpomoHyeThes B Aitouy cuctemy €J1CII3 mo
BEPTHKAJ BiZ 00’€KTOBOTO J0 AEPKABHOTO PiBHIB KOMIUIEKCHO BKIIOUUTH
pizHi ¢pyHKLIOHATBHI eneMeHTH cucteMu MoHiTopuHry HC Ha Tepuropii
JepKaBH Ta CKJIAJOBI CHCTEMH CHTYaIlifHMX IIEHTpIB, SIKi >KOPCTKO
OB ’s13aHI MK c00010 Ha iH(POPMAamiHHOMY Ta BHKOHABUOMY PIiBHSX IS
NPUHHATTS e(PEeKTHBHUX aHTHUKPU30BUX pIlIEHb NPU PO3B’s3aHHI Pi3HUX
(YHKIIOHATBHUX 33a7a4 MOHITOPHHTY, HomepemkeHHs Ta ikeimanii HC
MIPUPOJTHOTO, TEXHOTEHHOT'0, COLIIaJIbHOTO Ta BOEHHOTO Xapakrepy [2].

Ha ©0a3i BUINEBHKIJIAJCHOTO, KOMIUIEKCHY (YHKIIOHAJIBHY CXeMy
iHpopMmaniiiHO-aHAITHYHOT ~ MIJCHCTEMHM  YHPaBIiHHA  NpOLECAMH
14
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3anobiranns Ta sikBiganii HC €/1CL3, mo 06’eqnana gpyHkuii nizcucrem
moHiTopunry HC Ta cutyaniiiHux 1eHTpiB, IpeAcTaBiIeHo Ha puc. 1.
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Puc. 1. KommiiekcHa ¢pynknionanbHa cxema indopmaniiino-
AHAJITHYHOI MiIcCHCTEeMH yNPABJIiHHS MPoLecaMH 3an00iraHHs Ta
aiksiganii HC exnHoi 1ep:kaBHOI cUCTeMH HUBUIBLHOIO 3aXHCTY

3 MEeTOI0 PO3BUTKY HAyKOBO-TEXHIYHMX OCHOB CTBOPEHHS CHCTEMH
MIATPUMKH TPUHAHATTA AHTUKPH30BHUX DIMIEHh B CHCTEMI CHTYaIlifHHX
nerTpie €JICL[3 B poboti mpeacraBieHa METOAWKA OOTPYHTYBaHHS
ONTUMAJIFHUX AHTHKPU30BUX pIIIeHb MIOAO 3a0e3MeUeHHs BiATOBiTHOTO
piBHs Oe3MeKku >KHTTEMsUIbHOCTI aepxkaBu npu HC pizHOTO Xapakrepy
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B yMOBaxX HEBHM3HAYEHOCTI BXiIHOI iH(opmamii s eKcrepTiB CHCTEMH
CHUTYalliHHUX LEHTPIB (puc. 2).
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Puc. 2. ®ynkuioHanbHa cxeMa OO0IPYHTYBAHHS ONTUMAJIBHUX
AHTHUKPHU30BUX pillieHb 11010 3a0e3Me4YeHHs BiANOBIIHOTO PiBHA
0e3neKH KUTTENAIANbHOCTI iep:KaBU NPU HAA3BUYAHHUX CUTYyalil
Pi3HOr0 XapakTepy, B YMOBaxX HeBU3HAYEHOCTi BXiiHOI iH(opmanii
JUISl eKCIePTiB CMCTeMH CUTYalliiHUX HeHTPiB €AuHOT
AepPKaBHOI CHMCTEeMH LMBIJIbHOIO 3aXHCTY

OyHKUIOHYBaHHS, MPECTaBICHOT Ha PUC. 2, CXEMH B YMOBax MOBHOTH
BXigHOT iH(popMalil Ta HAasIBHOCTI OJHOTO YacTKOBOTO KPUTEPIiIO
OLIIHIOBaHHSI MHOKMHH JOITyCTUMHX DIllIEHb HE IMpPEJCTaBIISE TPYIHOIIIB
IpU OOTPYHTYBaHHS ONTUMAJIbHUX aHTHKPU30BHX pillleHb. 3 1HIIOTO OOKY,
CydacHi MNpOOJEMHI CHTyalil XapakTepU3yIOThCS HEMOBHOTOK 3HAHBb
(HEBM3HAYCHICTIO) BHUXIIHUX NAHUX Ta MHOXXHHOIO YAaCTKOBHX KPHUTEPiiB
OIliHIOBaHHS. TakuM YWHOM, TpPaOWMiHHUA MiIXiJ, 3aCHOBaHWN Ha
JICKOMITO3HIIii TpoOIeMH Ha JIBI YMOBHO HeE3aJleXxHi 3amadi — Oararto-
KpHUTepiaJIbHOT ONnTUMi3alii B JeTepMiHOBaHill, TOOTO 0e3 ypaxyBaHHS
HEBM3HAYEHOCTI, MOCTAHOBII 1 NMPUHAHATTS pIilIEHHS B YMOBaX HEBH3HA-
YeHOCTiI IS CKaIAPHOI MidhoBOi (YHKHIi B Cy4yaCHHX YyMOBaX, HeE
3a[I0BOJIbHSIE BUMOTAM MPAKTHKH 32 TOYHICTIO i €()eKTHBHICTIO.

Ile oOymoBIeHO THM, IO 3ajgada OaraTOKpPHUTEPiabHOI ONTHUMI3arlii
B IIPUHIUIII € HEKOPEKTHOI, TOMY WIO JO3BOJISIE BU3HAYMTH PILLICHHS
TIJBKH 3 TOYHICTIO A0 00J1acTi KOMIIPOMICHHX pillleHb, a i peryispu3amis
JUIs  BU3HA4YEHHsS €IMHOTO DIlIEHHS, 3aCHOBaHA Ha PO3PaxyHKY
y3arajJbHeHOi 0araTo(akTopHOI CKaIspHOI OLIHKH, 0a3yeThcsi HA IOTaHO
16
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CTPYKTYPOBaHHX, CYO €KTHBHHMX CKCHCPTHHX OIIHKAX, JCTepPMiHi3allis
SKAX TPU3BOAMTH 0 BEIMKUX TOXMOOK. 3 1iHImIOro OOKy, MeTonu
TNPUAHATTS PIillIeHh B YMOBaX HEBHU3HAYEHOCTI 3a CKAJSPHOIO OIIIHKOIO i
ouiKyBaHOTO e(eKTy, 0e3 ypaxyBaHHS HOro OaraTOKpHUTEpialbHOCTI, Tak
camMo He anekBaTHi. ToMy BHUKae HEOOXIOHICTP PO3BHTKY METOIOJIOTiI
KOMIUIEKCHOTO BHUPIINICHHS 3aladi NPUAHATTS pIlIeHb 3 ypaxyBaHHIM
0araToKpHUTEPiaIbHOCTI i HETIOBHOI HEBH3HAYEHOCTI BUXITHUX JaHUX.

JomyctnMa MHOXKHHA DIMIEHh EKCIIEPTiB CHTYaliHHOTO LEHTPY
€JICLI3 y 3aranpHOMy BHIIAJKY BKJIIOUAE MTJMHOKHHY y3rOIKEHHX X° Ta
HEY3rO/DKCHUX  (KOMIIPOMICHHX ) X© pillieHh  MIOA0  3a0e3MCUCHHS
BIJITIOBIZTHOTO PIiBHS OC3MEKM Ha BIAMOBIAHOMY pPIiBHI KHTTEMISIIBHOCTI
(00’ekTOBOMY, MICIIEBOMY, perioHaJbHOMY Ta nepxkaBHomy) mpu HC.
OCOOJIMBICTIO OCTAHHBOT MIJIMHOKHHH € HEMOJIJIUBICTh MOKPAIIUTH Hi
OJIHOTO YacTKoBOro kputepito Ki (X), i =1,n Ge3 moripuieHHs SKOCTI X04
OM OJHOrO IHIIOrO YacTKOBOro Kputepito. Kpim Toro, edextuBHE
pimenns X 060B’A3KOBO HaJeKHUTh 0611acTi koMrpomicis. e o3Hauae, mo
3amada 0araToKpuTepialbHOI ONTUMI3allii

x°:argex£r<ki(x)>,Vi:ﬁ, 1)

HE Mae€ pilleHHs, TOOTO € HEKOPEKTHOI0 3aJauelo 3rifHo Anamapy,
OCKIJIbKM y 3arajlbHOMY BHIaJKy He 3a0e3ledye BHU3HAUEHHS €IMHOTO
ONTHMAJIBHOTO PIlICHHS i3 MHOKHHH KoMmpomiciB X°. V 38’s3Ky 3 1um,
BUHUKAE 33a7ada 0araTOKpUTEpialbHOI ONTUMI3aIlii.

TakuMm YWHOM, TIpolleAypa HPUHHATTS EKCIEepTaMH CHUTyauliiHOTO
LEHTPY YNpPaBJIiHCHKUX aHTHKPHU30BHUX PIlIEHb YCKIJIAJHIOETHCS THUM, IO
HEOOXiTHUMH yMOBaMH €(QEKTUBHOCTI pIimIeHh € iX CBOEYACHICTH,
MOBHOTA ¥  ONTHMAaJNbHICTE. ToMy, WiABHINEHHS €(QEKTUBHOCTI
NPUHHATAX pIIICHh IOB’S3aHE 3 HEOOXINHICTIO pilIeHHs 3amgadi
OaraTokpuTepiajgbHOl oNTHMMI3alii B yMOBax HeBu3HaueHocTi. lle
norpebye po3pobku GopManbHUX, HOPMATHBHUX METOJIB 1 MoJenel Juis
KOMIUIEKCHOTO pilleHHS MpoOJeMH NpPHUHHATTS PpIlIeHb B yMOBax
0araToKpHUTepialbHOCTI ¥ HEBH3HAYEHOCTI MPHU YIpaBIiHHI Tpolecamu
3amobiranas Ta Jokamizamii HC nus 3a0e3nedeHHs e(EKTHBHOTO
¢ynkmionyBanas €J[CLI[3 3a TpboMa TpymamMu KpuUTepiiB, a came:
MOKa3HHUKHY 3a0e3MeUeHHs BiJIIOBITHOTO PiBHS O€3MEKH XKUTTEISUIBHOCTI;
nmokasHukH  (QyHKIioHambHOI crnpomoxHocTi  €J[CL3; moka3HUKH
(inaHCcOBHX 3aTpaT Ha GYHKLIOHYBaHHS Ili€l cucremu Oe3nexu [3].
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VYcnimHa peanizaliisi MPOeKTy 3aJeKUTh BiJl MPABIIIEHO BU3HAYCHOTO
neperiky (akTopiB, sSKi MOXYTh BIUIMBATH Ha MpoIlec HOro peamizarii.
IIpoektn 3 eKkcILTyaTamifHOTO YTPUMaHHS aBTOMOOLIBHHX IOpIr HE €
BUKJIIOYEHHSM, aJDKe iX peasi3allis 3aJeXWTh BiJl TAKUX TPHOX OCHOBHHX
CKJIaJIOBHUX, SK Yac, BapTicTh Ta sKicThb [1]. 3Bakarounm Ha CKJIATHICTBH
BU3HAYCHHS B3a€MO3B’S3KY BIJHOIIEHHS MDK LIUMH CKJIQIIOBUMH, SKi
YTBOPIOIOTh ~ 3araJIbHOBIJIOMHH B MPAKTUIl YOPABIiHHS IPOEKTaMHU
«cpiOHUI TPUKYTHHUK», BUHUKAE€ HEOOXIAHICTH B OOTPYHTYBaHHI (aKTOpiB
Ta moOy/10B1 iHpOpMAIifHOT MOAETI yIpaBIIiHHS BapTICTIO, TPUBAIICTIO Ta
SIKICTIO TIPOEKTIiB 3 €KCILTyaTaliiHOTO YTPUMAaHHS JOPiT.

3aCHOBHHKOM «CpiOHOTO TpHKyTHHKa» OyB Maptin bapuc [2], axwmit
BU3HAYMB, IO SKiCTh, BapTICTh Ta 4ac B3aEMOIOB’s3aHi, a (POKyCyBaHHS
a0o BupilIeHHS OJHIE] METHM TPUKYTHHKA BIUIMBAE Ha iHIII 1Ba (OKYyCH.
OxpiM 1pOTO, (aKTOpH TPUKYTHHKA OalaHCyIOThCS 3a LUSIMH Ta
BUKJIMKaMM 3aJa4i ynpamiiHHA. HaifwacTtime y po3B’A3Ky 3amad
yIpaBiiHHSA OAMH 3 (akTOpiB € (hiKCOBaHMM, a ABA IHIINX € 3MIHHUMH
y 3BOpPOTHi# npornopuii Mixk co0oro.
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TakuM 4YnMHOM, yCIiIHA peani3alis NPOEKTIB 3 eKCIUTyaTaliiHoOTo
yTPUMaHHS aBTOMOOUIGHHX JOpIT 3aleXWUTh BiJ MOJENI YIpaBIiHHI
4acoM, BapTICTIO Ta SIKICTIO KOHTpakTiB [1; 3].

[NoGynoBa sxicHOI iH(poOpMamiHHOI MOAEN B3a€EMO3B’S3KY IHapaMeTpiB
«CpIOHOTO TPUKYTHUKA» € Jy)Ke CKIamgHAM Ta OaraTrormapaMeTpuIHUM
nporecoM. e moB’s3aH0, MO-TIepIIe, 3 HEOOXIAHICTIO BPaXOBYBATH BEIHKY
KUTBKIiCTh (paKTOpiB, IO BIUIMBAIOTH OJUH HAa OIHOTO Ta Oe3mocepenHpo Ha
onmHy abo JeKiTbKa CKJIAJOBHX TPUKYTHHKA, MO-APYyTE, 3 MOCTiIHOIO 3MiH-
HICTIO HepeniKy nux (aKTopiB, KUIBKICTh SKUX 3aJISKUTH Bl 0COOIMBOCTEH
MPOEKTY EKCIUTyaTallii{HOro yTpUMaHHs aBTOMOOUIBHUX JIOPIT.

PosrnsHeMO KOXHY CKJIa{oBY I1H(pOpPMANiHHOI MOIENI OKPEeMO.
Hanpuknan, wac peanizauii HpoekTy, MOXe OINHMCYBaTHCS (YHKIIEIO,
OCHOBHMMH 3MIHHHMH SKOI 3 TOYKH 30pY €KCIUTyaTallifHOTO yTpUMaHH:I
Jopir 0yayTs [4; 5; 6]:

- TpHBAJICTh BUKOHAHHS OCHOBHUX (3aILTAHOBAHUX) POOIT;

- TpHBAaJICTh BUKOHAHHS HE3aIUIAHOBAHUX Ta IOTIOMIKHHUX POOIT;

- OCOONHMBICTP KIIMATHYHUX Ta TPYHTOBO-TCOJIOTIYHI YMOBH, SKHA
3aJISKUTH BiJl reorpadidae MicIe 3HaXOKEHHS 00’ €KTY;

- MBHUAKICTE POOOTH pPOOOYOro TepCOHANly, SKHH 3aleXKUTH BiJ
KBaJIi(hiKOBaHICTh Ta JOCBIA POOOTH OpraHi3allii BHKOHABIIS;

- TPHBAJICTh 3aTPUMOK, SIKi BUHUKIIM Mi9ac peasi3alii mpoeKTy.

o dakxropiB, sKi BIUIMBAIOTh Ha (DYHKIIIIO BAPTOCTI pealtizalliii mpoexTy
CIIiJl BiZIHECTH:

- BapTicTh MarepiayiB, TEXHIYHOro 3a0e3NeyeHHs, BHUPOOIB Ta
HaniB(aOpHKaTiB, sIKa 3aJISKUTh BiJl X SIKOCTI;

- obcsr pooiT;

- BapTiCTh BUKOHAHHS POOIT, SKa 3aJICKUTH Bl piBHA KBamidikarii Ta
JOCBIYEHOCTI poOOYOTro EpCOHAITY;

- piBeHP CKIATHOCTI BUKOHAHHS POOIT, SKa 3aJIC)KUTH BiJ CIICIU(IKA
00’eKTy Ta ¥ioro Karteropii;

- mTpadu Ta CTUMYJIIOI0Y] BUIUIATH;

- iHGIis;

- gkicTe (iHaHCYBaHHS KOHTPakTy Ha pI3HHX eTamax Horo
BUKOHAHHS, SIKa 3aJIE)KUTh BiJl YMOB KOHTPAKTy Ta €KOHOMIYHOTO CTaHy
3aMOBHHKA.

XapakTepuCTHKH, SIKI CYTTEBO BIUIMBAIOTh Ha SIKICTh y TIPOEKTax
eKCIUTyaTaI[ifHOTO YTPUMAaHHS JOPIT BKIIIOYAIOTh:

- JIepaBHI BHMOTH JIO SIKOCTI BUKOHAaHHS pOOIT, sIKi 3aJexarh BiJ
piBHS sIKOCTI, O BKasaHi, Hanpukiaa, B JIBH, BBH, JICTY, TV rtomo, i He
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MOXKYTh OYTH MOPYIICHI TOOTO OYTH MEHIIMMH HiJK 3a3HAYCHO B TCXHIYHIH
JIOKYMCHTAIIIT;

- CIIOKMBYI BUMOTH Ta MOTPeOH, SKi 3aeXaTh BiJ MOTPeO MiCIIEBOTO
HaCEJICHHS Ta HEOOXiAHOTO PiBHS SKOCTI KOHKPETHOTO PETiOHY YU pPalioHy,
BOHH MOXYTh OyTH OUTBIINMH Hi’)K HOPMAaTHBHI;

- MDKHAapOTHI BUMOTH Ta HOPMH, SIKi 3aJIe)KaTh BiJl HOPM Ta TPaBUII,
10 IPUHHATI Ta 3aTBEPPKEHI Ha MDKHAPOAHOMY PiBHI.

3a3HayeHi (akTopum HE € CTaINMH, BOHH OyAyTh 3MIHIOBATHCH
BIAMOBITHO /0 OCOOJMBOCTEH NMPOEKTYy Ha eKCIUIyaTalliifHe yTpUMaHHS
JIOpir, TpoTe, BpaxyBaHHs MIHIMAJIBHOTO Mepeniky B iH(opMaiiiiHii
MOJIeJI  yIPABJIHHS MPOEKTAMH [acTh 3MOTY MiJBUINUTH €()EKTUBHICTH
NPUHHATHX YIPABIIHCHKUX PillICHb.
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Adding grain refiners into melt is one of the traditional methods of
obtaining fine-grained metal structures. The more nuclei there are per unit
volume of melt, the more crystals are formed and the smaller they are.
Inturn, lower grain size leads to better mechanical properties of metal
in foundry and welding. The study of the efficiency of nanomodification
in welding and surfacing technologies by introducing nanoparticles
of refractory chemical compounds into the welding bath are urgent tasks of
materials science and engineering practice [1].

Most grain refiners are made using powder metallurgy methods, and
ultrafine nanostructured powder mixtures are the most promising for use.
Currently, the main directions of development of methods of obtaining
such mixtures are as follows [2—4]:

a) improvement of existing equipment and technological processes,
based on common mechanical methods of materials grinding;
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b) search for fundamentally new ways of grinding, research, and deve-
lopment of effective types of equipment and technology, based on them.

The first direction aims to the increase of the efficiency of destruction
and specific productivity as well as to improve existing and create new
machines (crushers and mills) with increased productivity [3]. This
direction has significant drawbacks, including increased energy consump-
tion, the metal consumption of constructions, the use of expensive high-
quality steels and alloys, accompanied by relatively low growth of
technical and economic indicators.

The second direction aims to find fundamentally new grinding methods,
particularly, electrophysical ones [5-7]. Pulse discharge preparation of
powders by high-voltage electric discharge (HVED) in a dispersed system
“liquid — powder” is one of the efficient electrophysical methods. This is a
cyclic process, which is characterized by the release of energy in the
discharge channel for microseconds and is accompanied by the impact of
compression waves (which under certain conditions transform into shock
waves), powerful hydraulic streams, cavitation, electromagnetic and
thermal fields.

In [2], on the example of the application of the grain refiner during
casting, it was shown that the introduction of 0.01% (wt.) Ti — TiC
powder (which was synthesized by HVED treatment on Ti powder in
kerosene and briquetted by spark plasma sintering) allowed reducing
grain size from 1-2mm to 0.2-0.6 mm in all modified samples
of SM88U high-temperature alloy. The tensile strength of studied
specimens at a temperature of 900°C was 65-69 MPa, and long-term
strength increased by an average of 20%. This indicates the prospects
of using metal powders after HVED treatment to modify the structure
of cast alloys.

However, the possibility of using metal powders after HVED treatment
to modify the structure of the weld metal, similar to cast, has not been
sufficiently studied. To establish the prospects of using such powders, it is
advisable to analyze the impact of adding the grain refiner of Ti-Al-
C system after HVED synthesis on the grinding of the structure and
improvement of the properties of AK7,, (A357) cast alloy.

Modification of aluminum alloys was studied on the example of silumin
and involved the production of fine-grained eutectic silicon in a cast
structure. This structure of eutectic silicon increases the mechanical
properties of the casting, including the elongation, and in many cases — the
casting properties of the aluminum melt. Typically, silumin modification is
performed by adding small amounts of sodium or strontium [8].
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To study the effect of the grain refiner on the crystallization of A357
cast aluminum alloy, a powder blend, obtained by HVED treatment of a
mixture of powders of 15% Al + 85% Ti with initial average diameter
dq =40 um in kerosene, was used. The studies were performed on an
experimental stand, described in detail in [5, 6, 9].

During the HVED, conditions for pyrolysis of kerosene with the formation
of solid-phase nanocarbon are created. Pressure in the discharge channel
reaches 1 GPa, and the temperature in the discharge channel can reach
50,000 K. Synthesized carbon nanoparticles of various allotropic modifica-
tions, in particular, C60 and C70, are able to chemically interact with titanium
particles, forming nanostructured reinforcing carbide phases [5-7; 9; 10].
Therefore, HVED treatment of Al — Ti system powders in kerosene, in addition
to grinding, allows the synthesis of titanium carbide and Ti;AIC and Ti,AIC
phases without adding graphite during powders preparation.

After HVED processing in the mode with single discharge energy
W, = 1 kJ and specific treatment energy W, = 20 MJ/kg using an electrode
system of “three-points anode — plane” type, the powder mixture contains
the following phases: Al, Ti, TiC, TisAlIC + Ti,AlC.

The powder mixture of the initial composition of 85% Ti + 15% Al
after processing has an average particle size of about 10 pm, with a peak
value of the number of particles with a diameter of 5 pm about 37%. The
particle size distribution has a bimodal appearance, approximately 30% of
the particles of the mixture retain a size close to the original.

The control sample of cast alloy has a cavity depth of 4 mm. The area
of columnar grains is about 10 mm, their width is 2-6 mm. The center of
the casting is dominated by grains of 2-8 mm size. The sample that was
modified by 0.2% (wt.) AITiB has a cavity depth of 3 mm. The area of
columnar grains is about 1.5mm, their width is up to 1mm.
The macrostructure is quite homogeneous, the grain size is in range from
1mm to 2.5 mm. Casting, modified by 0.2% (wt.) HVED processed
mixture, has a cavity shell, which reaches 3 mm, subsidence looseness is
almost absent, the area of columnar crystals is up to 5 mm, width is from
1.5 to 2 mm, grain size is 1.5-3.5 mm.

The hardness of the control sample was 48 HB, and for modified by
AITiB and HVED treated mixture it was 36 and 48 HB, respectively.

Studies of the change in the tensile strength (c},) and yield strength (o)
of the modified samples show that unlike to the modification by 0.7% (wt.)
AITiB, the addition of 0.2% (wt.) of powder mixture of Al — Ti — C system
after HVED treatment does not reduce these characteristics compared to
the control sample.
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Conclusions.

1. The possibility of using particles of metal powders treated by HVED
in hydrocarbon liquid for the modification the structure of welds is shown.

2. It is shown that the addition of the mixture of powders obtained from
the initial composition of 15% Al + 85% Ti by HVED treatment in
kerosene as a grain refiner allows influencing the structure and properties
of the cast aluminum alloy AK7¢, (A357).
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CyvacHe MalIMHOOYIyBaHHS XapaKTEPU3YEThCS MiJBHUIIECHOIO 1HTEHCHB-
HICTIO PEeXWMIB eKCIUTyaTallil xeTajel MammH i MexaHi3MiB. Lle Bumarae
MOCTIHHOTO BJOCKOHAJIIGHHS BY3JTiB 1 arperariB moao 3abe3nedeHHs
MOCTAaTHROI X  HAmIMHOCTI T4  JOBIOBIYHOCTI. Excrutyarartiiini
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XapaKTepUCTUKH JeTaleil MalMH B LOUIOMY, iX pecypc poOoTH
BU3HAYAIOTBCS ~ MEPEBAXHO  (i3MKO-MEXaHIYHUMHM  BJIACTUBOCTSIMHU
37€0UIBIION0 METAIIB 1 CIIaBiB, 3 SKMX BOHHM BHMIOTOBIISIOTHCS. BHCOKI
(hisMKO-MEXaHIYHI BIIACTUBOCTI CTaJlell JOCSTAlOTBCS HAHOCTPYKTYPY-
BaHHSIM. TOMy aKTyaJdbHHM 3aBJaHHSIM CY4YacHOTO MaTepialO3HaBCTBA €
po3poOKa METOMIB OTPHMAaHHA OO0 €MHHX HAHOMACIITAOHHX MeETaJIeBHX
MarepianiB 3  VHIKaIbHUMH  (Pi3SMKO-MEXaHIYHHUMH  BJIIACTHBOCTSIMH.
JocsraeTecs 1e TepeBakKHO MOAPIOHEHHSAM CTPYKTYpH (CyOCTpYKTYpH).
B maHmit wac HaiOIBII MOIIMPEHMMM  METaJeBUMH  MaTepialaMu
3IMINAIOThCS CIUIABM Ha OCHOBI 3ajiiza — craji. ToMmMy moJpiOHEeHHs
CTPYKTYPH KOHCTPYKIIHHHUX cTajiel € e(eKTHBHAM HAIIPSMKOM ITiIBHIICHHS
SKCILTyaTal[ifHUX BJIACTUBOCTEH TEXHIKH.

[MonpiOHeHHsT 3epeHHOi (CyO3epeHHOi) CTPYKTypH JO HaHOKpHUCTa-
JIYHOTO CTaHy 3IHCHIOIOTh MEPEeBaXHO HAWMOIIMPEHIIIUMH METOAaMH
inTeHcHBHOI ractraHoi nedopmarii (II1). Omrak HAaHOCTPYKTYpYBaHHS
neraneii Beaukoro posMipy meromamu II1J] BuKiMKae 3HAYHI TEXHIUHI Ta
TEXHOJIOTIYHI TPYHHOINI 1 HE € EeKOHOMIYHO MJOIUTbHHM. B ocraHHI
JIECATHPITYSL pO3poO0IIeHi 1 BUKOPUCTOBYIOTHCS CIIOCOOM MEXaHOTEPMITHOTO i
TEPMOMEXAHIYHOTO OOPOOJICHHS, IO YMOXKJIHMBIIOIOTH MiIBUIIUTH SKICTH
MPOKATHUX 1 KOBaHMX BHPOOIB WIIAXOM (HOPMYBaHHSA MEPEBAKHO
nostiroHizaniiiHoi  cyocrpykrypu. s QopMyBaHHS —MOJrOHI3aLiifHOT
CYOCTPYKTYpH BHUKOPHUCTOBYEThCSl 1 (pazoBuit Haksen (TIOnBiiiHE rapry-
BanHs1). LI cnocoOu 3a0e3nedyroTh MiZBUILEHHS MIIHICHUX XapaKTepUCTUK
craneit 1o 60%. OneprkaHHs MOJITOHI3AMINHOT CYOCTPYKTYpH y BHCOKO-
BYIJICLEBUX CTaJIsIX 3a JIONIOMOIOI0  BHCOKOTEMIIEPATYpPHOTO  TEpPMO-
MexaHigHoro oopob6neHHs (BTMO) mpu 1050 °C 3abe3nedye migBUIICHHS
minHocHi Ha 30%, a ynmapHOi B’s3KOCTi ~ y 2 pa3u. MOXJIMBOCTI Takoro
(hopMyBaHHS CyOCTPYKTYpH BHKOPHCTOBYIOTHCS JTAJIEKO HE NOBHICTIO Yepe3
MpOIIECH JAWHAMIYHOI 1 30MpaNbHOI TOJNITOHI3aIil, M0 MAalOTh Micle IMpH
MOPIBHSHO TPUBAJIOMY 4aCy BUTPHMKH 332 BUCOKOI TEMIIEPaTypPH.

Kpim Toro, Ha cporojHi BimoMi crmocodw aedopManiiiHO-TepMITHOTO
00poOIIeHHS MeTalliB i CIUIaBiB, sKi 3a0€3MEeUyIOTh MiABHIIEHHS TBEPIOCTI
neopMOBaHUX OOTHCKYBaHHSAM MeTaliB i cruiaBiB. CyTh METOMIB TOJISITAE
y hopMyBaHHI TOJITOHI3AIIIfHOI CyOCTPYKTYpHM IUIIXOM HarpiBaHHS
MeTaliB Ta CIUIaBIB 70 TEMIEpaTypH MOYaTKy MEpBHHHOI peKpHCTami3amii
3 KOpOTKo4YacHOIO (70 10 XB) BUTPUMKOIO Ta HACTYITHHM OXOJIOPKEHHIM
JI0 TEMIIEPaTypy HABKOJIMIIHBOTO CEPEIOBHUINA 31 MIBHUAKICTIO, KA YHEMOXK-
JIMBIIIOE PicT cyO3epeH. AJie 3aIMIIA0ThCS HEBUPIIICH] 3a/1aui: OTpUMAaHHS
TepMi4HOi CTAaOLIPHOCTI crajel; 30UIBIIEHHS KyTa pPO30pIEHTYBAHHA
cy03epeH; 30LIbIICHHS KUTBKOCTI HAHOCTPYKTYPHHUX €JIEMEHTIB B CTAJISX.

27



Technical sciences: the analysis of trends and development prospects

Iporec  pexpucramizaiii € CTPYKTYpHO UYTTEBUM, TOMY CIHOCIO
nedopmariii, iFouM Ha JUCIIOKAIMHY CTPYKTYpY METajliB Ta CIUIaBiB, Oyne
BU3HAYAaTH 1 CXWIBHICTH [0 peKpHCTami3amii. Bimomo, mo pi3HHIA
B CTPYKTYpi, OTPUMAaHOI IPH Pi3HUX MBUAKOCTAX AedopMarlii, IPOBOAUTE 110
TOTO, IO TIPU OJHIH 1 Tilf Jke BeIM4HHI AedopMariii MOYaToK peKpUcTaizarii
31 30UTBIIICHHSM IIBUAKOCTI Ie(pOpMyBaHHS IPOTiKa€e iHTCHCHUBHIIIIE.

BuxopucranHs  guHaMigHOi  Aedopmariii  TO3BOJISIE  OTPHMATH
y 00pobiieHoMy MeTati BuILy Y ~1,3 pa3u MiIbHICTE AUCIOKAIiH, HIX TIpH
BHUKOPHUCTAHHI CTaTUYHOT Jedopmarii.

3 iHmoro Ooky, (QopMmyBaHHS 0O0nacTeil i3 BHCOKOI MIUTHHICTIO
JMCIIOKAId TpY HACTYMHIM TepMiyHid 00poOIi [03BOJIsE IHIIIOBATH
npolecH MONiroHizamii, ski TpuBOAATH 10 (opmyBaHHsS cy03epeH
HAHOPO3MIPHOT'O JIialla30HiB, IO B CBOIO YePry A03BOJISIE 3HAYHO IiBUIINTH
MeXaHIuHiI BIACTHBOCTI 00poOneHoi crami. Tomy Haiikpaii BIacTHBOCTI
Metaxy micna gedopmamii i HAaCTymHOI TepMidHOI OOpOOKM MarTh
CIOCTEPIraTUCh Y Matepiai, IKUi micis aedopMarii Ma€ BUCOKY IIUTBHICTD
nedopmariii, SKi TPy HOMY PIBHOMIPHO PO3IIOJIUICHI 32 HOTO 00’ €MOM.

Bigomo, 1m0 BHUKOpHUCTAaHHS CTaTH4HOI Jedopmarii 103BOIsIE
JOCATHYTH PiBHOMIPHOTO PO3MOILTY TUCIIOKAIIN y MaTepiati.

3 ommagy Ha 1€, MEPCICKTHBHUM BUAAETHCS HAHOCTPYKTYPYBAaHHS
BUPOOiB, sKi B MpPOIECI BUTOTOBJICHHS IMIJAMAIOTHCS JBOCTAMINHIHN
koMOiHOBaHii aedopmallii, sika ckiIagaeThes 13 AnHaMi4HOl nedopmarii Ta
HACTYITHOT CTaTUYHOI Jedopmarlii, 10 J03BOJIUTh CTBOPUTH MaKCUMAaJIbHO
BHUCOKY HIUIBHICTh MUCIIOKAIIH y CTaasIX 3 IX PIBHOMIPHUM PO3MOIITIOM
3 METOI YHUKHEHHSI SIBUILl PEKPUCTaTI3aLlil.

Mera pobOTH — BCTAaHOBJEHHS 3aKOHOMIpHOCTEH (hOpMyBaHHS
TEPMIYHO CTa0UTPHUX TIONITOHI3AIliIMHAX HAaHOMAacCIITaOHUX CyO3epeH
crainel 3 MIBUIICHIMHA (i3UKO-MEXaHIYHIMH BIaCTHBOCTSIMH.

Jnst ToIIyKy ONTHUMAaJbHOTO BHAY Jedopmanii MpoBeIeHO HacTyITHI
J0CIii KOMOIHYyBaHHs: XOJIOAHE IPOKAaTyBaHHS Ta CTaTHYHE nedopmy-
BaHHS; AWHAMIi4HE Je)OPMYBaHHS Ha 3 HACTYITHUM CTaTHYHUM Jedopmy-
BaHHAM Tig kytom 90°; cratmuni nedopmamii mig kyrom 90° omna
BiIHOCHO OJTHOi; XOJIOJHE JTUHAMIYHE Ta CTaTH4YHE JNe(hOpMyBaHHs, rapsde
nuHamigHe gedopmyBanHA mpu Temmeparypi 880 °C Ta craTmuHe
negopMyBaHHS, TeIIe AMHaMiuHe nedopMyBaHHS npu Temmeparypi 300°C
Ta cratudyHe jaedopmyBaHHs. Halikpamux pe3ynbTaTiB MO MPUPOCTY
MeXaHI9HHUX BIacTHBOCTeH (TBepnocti Bix 10%, minHOCTI — Bixm 15%) Ta
crabinmizanii mosiroHi3auiiHOi CyOCTPYKTYpH AaB CIOCIO KOMOIHOBAHOTO
nedopmyBaHHST X00HOI JuHaMiuHOT nedopmanii Ha 30% 3 HacTyHHOIO
cratnyHolo aedopmarniero Ha 30%, ToMy Horo oOpaHO ONTHMAJILHHM.
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PesynbraTu mociikeHHS MEXaHIYHUX BIACTUBOCTEH (TBEPAICTh, MILIHICTB,
IUIACTUYHICTh) HaBeeHO B pobori [1, ¢. 8-10].

OCKiNBKH 301TbIIEHHS MIUTBHOCTI IHUCIOKANmid Ta IX MEepepo3roain
NPU3BOANTE OO 30UIBIIEHHS 3CYBHHX HAmNpYT, 1, SK HACTIIOK, [0
3MIIIHEHHS METaJiB Ta CIUIaBiB, TOMY Jaji JOCIHIIKyBald 3MiHY BEIMIHHU
IIUTPHOCTI  AWCIOKAIii 1O TpaHUIIX CcyO3epeH 1m0 Ta  Iicis
nepeApeKprucTaltizaiifHoi TepMidHoi 00poOku. Pesympratn mocmimkeHHS
3MIiHM TITBHOCTI IHCTIOKALii y neOopMOBaHUX TEXHIYHO YHCTOMY 3ai3i
Ta CTAIX IO Ta INCHs MepeApeKpHcTali3aliiHoi TepMidHOl 00poOKM
HaBeJIeHO y poboTi [1, c. 14].

HaBezeHi naHi cBig4aTh mpo Te, IO Y BCIX JOCIHIDKEHUX MaTepiaiax
koMmbOiHoBane naedopmyBanHs Ta I[ITO, mo 3abe3nedye MakCHMabHI
3HAYCHHS TBEPIOCTI, MPUBOIUTH [0 3HAYHOIO 3POCTAHHSA MIJILHOCTI
JMCIIOKalid TMOPIBHSHO 13 CTaHOM Ticist KoMOiHOBaHOI Jedopmarii,
OCKIJIbKH KOPOTKOTPHBAJIa BUTPUMKA IepeapeKpucTamizaniiinol TepMidHol
00pOoOKHM TPHU3BOAWTH OO0 KIHETHYHO HECIOKIITHOTO CTaHy MeTany,
BHACIIIZIOK YOTO 3’ SBITIOTHCS HOBI AMCIOKAIT PI3HOTO 3HAKY, TOM SK BXKE
HasBHI QUCJIOKAL] II[€ HE 3a3HaIA aHITUIALIL.

30utpmIeHHS TpuBanocTi BUTpUMKH [ITO mpu3BOAUTH O CYTTEBOTO
3HIDKCHHS IIUTFHOCTI AMCIOKAIiH, 110, KMOBIpHO, TIOB’S3aHO 3 MOYaTKOM
NpOTIKAaHHS  MpPOLECIB  TONIroHi3amii Ta  pekpucramzamii,  sKi
CYNPOBOJIKYIOTHCS aHITIISILIEIO IUCIIOKAIIN PI3HOTO 3HAKY.

TakuM YHHOM, BCTAHOBJEHO, IO CcTa0imi3amis OJIroHizamiiHol
CyOCTpYKTYypH 3a0e3medyeThcss KOMOIHYBaHHSAM OJHOBICHUX jaedopMariiit
Ha CTUCKyBaHHs, a came jauHamiuHoi Ha 30% Ta craruunoi Ha 30%, 3
HACTYITHOIO TIEpPEeIPEKPUCTATI3AMIHOI TEPMIYHOI0 O00pOOKOI0  ImpH
TeMIepaTypi TOYaTKy IIEpPBHHHOI peKpHcTamizamii, a Ie 3ade3meuye
MiABUIICHHS MIiNHICHUX XapakTepuctuk Ha 10...30% mnpu mocraTHi
IUIACTHYHOCTI, TpPH [HbOMY IMUIBHICTh JHUCIOKANId cTaled micis
nepeApeKPUCTATI3AIHOT TepMidHOT 0OpPOOKH 30UMBIIyeThCS y 2-3 pasu
BIZTHOCHO /1e()OPMOBAHOI'0 CTaHy.

JlitrepaTypa:

1. Makpyxa T. O. IlizBumenHs (i3uKO-MeXaHIYHUX BIACTHBOCTEH
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The purpose of the research was to investigate the possibility of using
natural raw materials — bentonite clay — to modify the clad metal coating.

The most effective modifying additive is bentonite clay with a fine-
grained powder fraction [1; 2]. Its influence on changing the structural state
of the surface of cultivator tines during surfacing can contribute to an
increase in wear resistance, especially considering the fact that the
components and their compounds in it are in the soil with which these
products work and they are close in composition. When selecting such a
natural substance for the modification, it was assumed that its admixture is
available for usage and it includes increased Si and Al content and these
components are partially in compounds with oxygen (SiO, and Al,O3).
In the particular case under consideration, the chemical composition of
bentonite clay has, in percentage correlation: 1.65 Fe; 0.25 K; 0.15 Ca;
0.06 S; 0.2 Mn; 54.88 Si; 32.42 Al; 0.3 Na; 0.2 Mg.

Considering the fact that the most effective modifying additive of such
admixture, which is 5-7% of the electrode share, it will be as follows, in
percentage correlation: 0,10 Fe; 0,02 K; 0,01 Ca; 0,004 S; 0,012 Mn;
3,3 Si; 1,95 Al. With a decrease in the share of its addition in the coating,
the effect of modification is significantly reduced, because the carbide
phase in the arc deposition is not evenly crushed, as well as the grain size
changes only in local areas. The increase in the share of admixture
(> 10-12%) leads to the appearance and growth of complex nonmetallic
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inclusions, which reduces the quality of the coating. In this case, micro-
hardness inhomogeneity also occurs.
Arc deposition coatings in both cases form a martensite structure

(Fig. 1).

Fig. 1 The formed structure during arc deposition:
a — with electrode; b — with additional modification with clay

To use this modifying additive it was dried at t = 240°C and then milled
in a ball mill to a grain size of 40-50 microns for 2 hours. After that, glue
was added to the powder, stirred and applied to the electrode, dried at t =
180°C, and then used to form the coating by arc deposition.

It is established that such technological process of modification
provides the change in structure formation. The carbide phase is crushed, it
is distributed more evenly and its share increases by 30%, the transition
zone and thermal influence decrease by 40 and 30% respectively, and the
degree of penetration of thin-walled cultivator tines decreases and is only
60%, while without modification with clay its damageability is noted.

Microhardness also changes slightly due to such modification (fig. 2).
Itwas established that irrespective of measurements direction — crosswise
or longitudinal (was estimated on diagonals of prints) at optimal
modification microhardness is more uniform and changes in coating
from H-50-671,6 (matrix) and to H-50-1193,9 (carbides), and without
modification from H-50-686,1 to H-50-1283,3 respectively. The high level
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of microhardness in an initial condition of a covering (without
modification) corresponds to a transition zone and is connected with that
contains the most part of rough inclusions of a carbide phase in this variant
and defines change of indicators, and also depends on exertion level. The
total share of the crushed carbide inclusions increases with clay
modification. Their share increases by 20% due to decrease of fluid bath
temperature during coating with modifying additive. We analyzed the
composition in the hardened, reduced layer and evaluated the local
distribution of components included in the modifying additive and T-620
electrode (chemical composition, in percentage correlation: 3.0 C; 2.2 Si;
1.2 Mn; 22.5Cr; 0.7 Te; 0.8 B; 0.03 S).
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Fig. 2 Change of microhardness according to the depth of coating:
a — with electrode T-620; b — with additional input of bentonite clay

It is found that carbon, Ti, Ca, Al are distributed quite evenly, Cr is
detected only in the structurally free carbide phases, and Mo, Mn in the
matrix phase. The largest share of Si is concentrated in the matrix phase,
and this component is also distributed in the more massive inclusions of
chromium carbides (divides them into separate fragments and they become
thinner). lIron is not detected in chromium carbides, so they can be
attributed to inclusions Cr,C; (eutectic), and matrix to CryCs The
distribution of oxygen is heterogeneous, but, as shown by local spectral
microanalysis, its share does not exceed 15.98%.
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It was also necessary to establish the strength of the connection between
the coating and the base metal in order to use such a modifying additive.
The evaluation was carried out using the microhardness measurement
method, where it was shown that a load of even up to 1 kg on the indenter
did not contribute to the damage of the connection. This can be explained
by the fact that during modification the stresses in the boundary transition
layer of the coating also decrease. Table 1 shows the results of bench wear
tests, which show that the wear coefficient is 2.2 times lower in comparison
with the original steel 65G and 1.4 times lower in relation to arc deposition
with only electrode T-620 [3].

Table 1
Wear resistance test under abrasive conditions
rl:;'; Strengthening option Wear rate
1 | Initial material cultivator tines steel 65G 1.0
2 | Arc deposition with T-620 electrode 0.62
3 Arc deposition with T-620 electrode with additional 0.45
modification of bentonitic clay (5-7%) )

Based on the obtained results of modifying the restorative coating with
a natural component — bentonite clay, it is characterized by increased
properties, which allows to significantly reduce the costs of using modifiers
in production. Such a charge is available for usage by small enterprises
when restoring parts, especially those who work with soil.

The proposed technological process of modification provides a change
and structure formation, the carbide phase is crushed and distributed more
evenly and its proportion increases by 30%, the transition zone and thermal
influence decreases by 40 and 30% respectively, and the degree of
penetration of thin-walled cultivator tine decreases and is only 60%.

At optimum modification with 5-7% bentonite clay microhardness is
more homogeneous and varies in coating from H-50-671,6 (matrix) and up
to H-50-1193,9 (carbides). Technical field tests determined that the wear
coefficient is 2.2 times lower compared to the original steel 65G and 1.4
times lower in relation to arc deposition only with electrode T-620.
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In the meat processing industry, cutters equipped with a set of sickle-
shaped knives are widely used, which have low indicators of durability and
reliability, primarily due to their design and technological imperfection.
Cutter knives are wear parts, but the issue of their restoration is practically
unexplored.

Analysis of designs allowed to identify shortcomings in the operation of
the cutter L5-FKB and ensure the modernization of this unit of equipment,
namely modernization of the tensioning device of the drive mechanism.
Also, in the meat processing industry there is an unfavorable situation
when there are no progressive methods and appropriate equipment for the
production of this type of cutting tools that meet modern requirements.
Thus, the problem of improving the reliability of knives and providing
them cultter, is very urgent.
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The purpose of the study is to modernize the tensioning device of the
drive mechanism, which will improve the quality of minced meat and
increase the reliability of cutter knives by improving the manufacturing
technology and restoration.

Results. It was found that during the operation of the cutter knives are
intensively worn under the influence of a complex of physical-mechanical
and chemical effects with the active participation of the processed product.
The dominant defects are cutting edge wear 57% and blade breakage 41%
as a result of significant bending loads. Series cutter knives are
characterized by low reliability indicators due to their design and
technological imperfection. In addition, Cutter knives after use are
practically unusable for restoration.

Elimination of drawbacks inherent in serial cutter knives is based on
their structural and technological improvement and consists in scientific
substantiation of multilayered construction which allows, by using 40X13
steel with hardness HRC 56 as outer layers, and 40X13 steel with hardness
HRC 24 as inner layers, to reduce stressed state of products and thereby to
increase reliability and durability indicators, and also to provide possibility
of cutting tool restoration. By analyzing the indicators characterizing the
quality, it was found that: the microhardness of the cutting part of the
experimental knives is higher than the serial knives by 24%, which
confirms the hypothesis about the possibility of strengthening the blade.
The inner layer of the experimental knife has an impact toughness of 82
Jlem?, which contributes to its resistance to bending loads; macro- and
microstructural studies of cutter knives indicate the absence of visible
microcracks along the blade contour and rivet holes, as well as the
strengthening of the blade structure.

Tensioning device (fig. 1), which it is proposed to install, consists of a
roller mounted on rolling bearings fixed on the axle. The axle is fixed in
the tensioner housing. The roller is moved and the belt transmission is
carried out with the help of traction fixed in the rack by means of a pin.
The roller is made of fluoroplastic F-40, ensures its durability. The body of
the clamp is mounted on an axle connected to the cutter body.

36



Prague, Czech Republic July 2-3, 2021

Fig. 1. Modernized clamp:
1 — the body of the stretching annexe; 2 — rod; 3 — roller; 4, 10 — axis;
5 —ring; 6 — cover; 7 — lug; 8 — support; 9 — gasket; 11 — duct; 12, 13, 14 —
bolt; 15 — locknut; 16 — cuff; 17 — bearing; 18, 19, 20 — collar. 21, 22, 23 -
cartridge; 24 — pin
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Operational tests established that the service life of the experimental
knives increases by 62%, and it was found that the greatest resistance to
blunting is characteristic of multilayer knives with a sharpening angle
of 12-G-150. Blades are characterized by improved performance
characteristics: in resistance to blunting by 42%, in productivity by 30%,
energy consumption by 23%, quality of minced meat by 30% compared
with serial analogues. Economic calculation showed that the modernization
of the cutter L5-FKB is expedient, as the economic effect is achieved by
improving the quality of products.
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IHTeHCcHpiKamist CITBCHKOTOCIOAAPCHKOTO BHUPOOHUITBA IMOTpeOye
CTBOPEHHS TPHHIMIIOBO HOBOI BHCOKOIIPOXYKTUBHOI TEXHIKH, siKa O
3a0e3neyyBajga HE TUTBKM PICT NMPOAYKTUBHOCTI Mpali, ajie W CYTTEBY
EKOHOMIIO MaTepialbHUX Ta €HePreTHIHHX pecypceis [1; 2; 3].

CopTyBaHHSI Ta OYMIICHHS CHIIKHX MarepialliB € HailOuibll eHepro-
3aTpaTHUMH OTEPALisIMU JIJIS CLIBCHKOTO FOCHOAAPCTBA, OOPOIITHOMENBHOT,
KpYII'sIHOI, eleBaTOPHOI, Xap4oBoi, XIMIYHOI, TipHHYO-30aragyBaibHOI Ta
IHIIUX rajry3eil MPOMHCIIOBOCTI.

B peiftunry cBiTOBHX BHUpPOOHHKIB 3epHa 3a pesymsratamu 2019/20
MapKeTHHTOBOTO pPOKy YKpaiHa 3aifHsiia 8 wicme, Oymo 3i0paHo —
25,5 MJIH. T NIIEHUIl Yy TOMY X PO CBITOBMH ypoXail IMOCTaBUB HOBHH
pexopx i ckinaB — 776,5 muH. T [4]. [Ipu Takux o0csirax BUpOOHHIITBA 3epHA
HaBiTh HE3HAUHE 3MEHIIECHHS BUKOPHCTaHHS CHEPreTHYHHUX PECYpCiB NpH
Horo mepepoOr, NO3BOJUTH OTPUMAaTH 3HAYHMH EKOHOMIUHHMH e(eKT Ta
3a0e3MeUNTH CTAINI PO3BUTOK CiJIbCHKOTOCIIOaPCHKOT0 BUPOOHUITBA [5].

Metoio poboTH € YHZOCKOHaJEeHHSA pOOOYMX OpraHiB MaIluH JUIA
COpPTYBaHHSI Ta OUUIICHHSI CHITKMX MaTepiaiB.
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AHaJti3 MallvH JJIsl COPTYBAaHHS Ta OYMILEHHS MOKa3ye, IO iX YI0CKOHa-
JIEHHS! IIPOTSTOM OCTaHHIX JIECATWIITh HE NMPU3BOIUTH 10 3HIKEHHS €HEepro-
€MHOCTI TIPOIIECiB cenapalliii, a i HaBiTh Ma€e TEHACHIIIO /IO ITiABUIIICHHSL.

Take monoxeHHS B 3HAYHIA Mipi OOYMOBIEHO THM, IO BIOCKOHA-
JICHHS MallWH HE TOPKAEThCA NPHHLIUIOBHX OCOONMMBOCTEH POOOTH iX
OCHOBHHX poOOYMX OpraHiB, a B OUIBIIOCTI BWITQJKiB HAlpaBicHE Ha
yAOCKOHANEHHS (pyHKIIOHYBaHHS MAIIMHHU B LiJIOMY (TpaHCIOPTYBAaHHSA
3epHa OO MAIIWHY, BiJBEICHHS OYMINEHOTO 3€pHA, OYHUINEHHS PEIIiT,
camoriepecyBaHHs 1 T.11.) [6].

IIpoBeneHuii aHami3 POOOTH IUIOCKMX PEHIT O3BOJUB BH3HAYMTH
MEPCIIEKTUBHI HAIPSIMHM BIOCKOHAJICHHsI 1X KOHCTpYKUii. BcraHoBneHo, 1o
HEIOJIIKAMHU TaKHX PEIIIT € X 3a0MBaHHS Mg 9ac poOoTu. i iX OUHIICHHS
BCTAHOBIIIOIOTHCST OYKCHI MPUCTPOi, HAa TPUBOJ] SIKMX BUTPAYAEThCS 3HAYHA
KiJIbKiCTB eHeprii [7; 8].

OnuH i3 HaPAMIB pilleHHS TPOOJIEMH TIOJISATa€ Y BUKOPUCTAHHI PEIIiT
3 HECKIHYEHHMH [IUIMHAMH, [INPUHA SKUX 301IBIIYETHCS B HAPSIMKY PYXY
o0OpobimoBanHoro Marepianmy. OmHaK CKIagHICTh BUTOTOBJICHHS 1 HEBHCOKA
MIPOXYKTUBHICTh PO3IICHHS MaTepiasliB HE JO3BOJISIE IIMPOKO BIIPOBATUTH
iX y BUpOOHHITBO. BUIBII EpCTIEKTHBHOIO, HA HAII MOTJISAA, € KOHCTPYKIis
pemera (puc. 1), pospoOmeHoro Ha Kadenpi CLIBCHKOTOCIIOAapPCHKOTO
MainHOOyAyBaHHs L{eHTpaabHOYKpaTHCHKOTO HalliOHAILHOTO TEXHIYHOTO
yHiBepcurety [9].

B peuieri, BUKOHaHOMY 3 HaOOpy HOB3IOBXHIX CTEPXKHIB Yy BUIIISLAI
JICKIIbKOX KacKaJiB CKPIIUICHUX IIOKOBHHAMH, MK SIKUMHU YTBOPIOIOTHCS
LIJIMHY, [0 pPO3LIMPIOITECS Yy OiK pyXy OOpOOJIIOBAHOTO CHUIIKOTO
MaTepiay. Po3mupeHHS miiimH y Oik pyxy OOpOOIIOBAHOTO CHITKOTO
MaTepiary CTBOPIOETHCS IPOTUHAHHSAM CTEPIXKHIB B 1X KiHIIEBIH YaCTHHI.

Pemero ckmamaeThcs i3 KackaliB  CTBOPEHHMX  ITOB3/IOBXKHIMH
cTepkHAMH |, 2 3iTHYTHX Y KiHIEBii yacTuHi (b)), MK SKHMH BCTaHOBIICHI
KamiOpyroui maibum 3 1 ckpituleHi MK CO0OK IIOKOBHHAMH 4, 5 3a
JoromMororo oceit 6, 7, 8 raiikamu 9. 3aBASKH TOMY, IO CTEP)KHI 3iTHYTI
B KiHIIEBill YaCTHHI BOHM MOXXYTh IIPOTHHATHCS, a BEIMYNHA IX MPOruHy L
obMexyeTbcs ocsamu 7, 8.

Po3ginenHs cumkux wmarepiaigiB BigOyBaeThCS HACTYIIHUM YHHOM.
O06pobiroBaHMil MaTepiall IepeMilLy€eThCs 10 pemery, e ApiOHa dpakmis
MIPOXOJIUTH KPi3h IIIJIMHK pelleTa, a KPylmHa CXOIUTh 3 HbOTO B KiHIIEBii
gacTuHi. SIKmo ¢(pakiiis cUmKoro Matepiany 3 po3mipamMu OJM3BKUMHE 10
PO3MIpiB IIUIMH 3acTPSAra€ B HUX, TO 3aBISIKM TOMY, IO CTEP)KHI MaroTh
MOJKJIMBICTh XaOTUYHO MPOTUHATHCS B KIHIIEBIA YACTHHI 1 IIMpUHA TIUTHH
30UIBIIY€THCS, PELIETO CAMOOYHNILAETHCS.
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Puc. 1. Pemiero, BuKkoHaHe 3 HA0OPY NMOB310BKHIX CTePKHIB

3anpornoHoBaHa KOHCTPYKIisS pelleTa Mae Taki IepeBaru Inepen
ICHYIOUMMH:

- CIPOIIYEThCS KOHCTPYKIS Ta METAJOEMHICTh 3EPHOOYHMCHUX Ta
IHIIKUX TOMIOHUX MAIIUH CTBOPEHUX Ha iX OCHOBI;

- kpyria ¢opma MpYTKIB CIpHs€ Kpalliii opieHTanil MpoXoJ0BUX
YaCTOK BiTHOCHO WIITMH peIIeTa;

- MOXIIMBICTh 3aCTOCYBAaHHS TaKHX PEIIT B ICHYFOUHX TpPaIUIiHHUX
MamrHax 0e3 CyTTEBOT 3MIHHM 1X KOHCTPYKIIIi;

- MIJBHIIYETHCS SKICTh PO3MIUICHHS CHITKUX MaTepialiB.

BunpoOyBaHHsS TOKa3aJd, II0 MAaTEpiaJOEMHICTh 3€PHOOYMCHHUX
MalllH, CTBOPEHHX HAa OCHOBI TaKMX pelIT 3MeHuryerbes Ha 10-12%
MOPIBHAHO 3 ICHYIOUMMH MAIIMHAMH, a SKICTh PO3IiUIeHHS Ha ¢paxmii
nigBuiyeTbes Ha 14-16%.
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CIIOCOBb BOCCTAHOBJIEHU S OXJIAKIAIOIINX
KAYECTB MUHEPAJIBHOI'O MACJIA
IPU 3AKAJIKE METAJUIMYECKUX U3JEJTUIA

IIpouenxo JI. H.
HayuHblti COMpyOHUK
Hucmumym mennogusuxu Hayuonanvroii akademuu Hayk Ykpaurel

Pazymuesna O. B.
MAQOWUL HAYYHBIE COMPYOHUK
Hucmumym mennogusuxu Hayuonanvhoii akademuu nayx Yxpaumnol
2. Kues, Yxpauna

Beenenue. [{71s1 5KOHOMHUM MaTepHaJIbHBIX CPEJICTB B TEXHOJIOTHYECKOM
MpOIECCe 3aKATKH METAJUTMYECKUX H3JIeNNH, HEOOXOIUMO NPHMEHSTh WX
MEPHOMIECKYIO PET€HEPAINIO JUII BOCCTAHOBICHUH CBOMCTB 3aKaJOYHBIX
cpen. B Xome skcmiyaramumm Macerd, KaK OXJIXIAIOIIEH >KUIKOCTH,
B HUX HaKaIUIMBAIOTCS IIPOJYKTHI OKHCIIEHHS, 3aCOPEHUs], KOTOPBIE PE3KO
MOHIDKAIOT MX OXJIaXAroI[ie CIIocoOHOCTH. Macia, HMEroIie 3arpsi3HsIo-
e TIPUMECH, HECIOCOOHBI YAOBIECTBOPATH IPEABSABIAEMBIM K HHUM
TpeOOBaHMSM M JOJDKHBI OBITh WIJIM 3aMEHEHbl HOBBIMH MacllaMH, HIIH
MOJIBEPTHYTHI pETeHEPALIHH.

s BoccTaHOBIEGHHS OTPaOOTAaHHBIX Macel NPUMEHSIOTCA pPa3HO-
o0pa3Hble TEXHOJIOTMYECKHE OIepallii, OCHOBaHHBIE HA (DU3NUECKHUX,
(DU3MKO-XMMHUYECKUX W XHMHUYECKMX TIpoleccax MW 3aKII0Yaroluecs
B 00pabOTKE C MeNbI0 YJaleHUs M3 HEro IpPOAYKTOB OKUCICHHS U
3arpsisHeHUs. B KadecTBe TEXHOJIOTMYECKMX HPOLECCOB OYHUCTKH OOBIYHO
NPUMEHSIOTCA CIENYIOIUE METOAbI: MEXaHWYECKHH — IS yJaleHus H3
Macja BOJbI U TBEPbIX 3arpsA3HEHHH; TEINIOQU3NIECKHH — BhIIApUBAHUE,
BaKyyMHasl NEpPETrOHKa; (U3NKO-XUMHUYECKHH — KOaryJsnus, aacopOouus.
Ecmm wxX HEZOCTaTOYHO, HWCHONB3YIOTCS  XHMHYECKHE  CIOCOOBI
pereHepani Macell, CBS3aHHBIE C TIPUMEHEHHEM Oolee CI0XKHOTO
00opymoBaHus U OONBITUMU 3aTPaTaMHU.
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BoccranoBnenne  OoTpabOTaHHOrO  Macia  XOTb M SIBISIETCS
JIOPOTOCTOSIIMM MPOILIECCOM, HO TO3BOJISICT, B YAaCTHOCTH, PALlHOHAJIBHO
UCTIONb30BaTh MAaTEPHAIBHBIC PECYPCHl ¢ MHHUMH3ALMEH OTXOJOB H
HEraTUBHOI'O BO3JEMCTBUS Ha SKOJIOTHIO OKPY’KAIOLIEH Cpebl.

Ilpn wncmonb30BaHMM  BBINIE YKA3aHHBIX METOAOB  PEreHEpaIuu
0TpabOTaHHBIX Maceq IPH BCEX JOCTOMHCTBAX MNEPEUMCIICHHBIX METOMOB,
HEOOXOIMMO TIpepHIBaTh TEXHOJOTHYECKHH TMpolecc TepMooOpaboTKH
JeTajeil: clIMBaTh Macio AN OOpaOOTKH €ro pas3iIWYHBIMH PEarcHTaMH,
NPOIyCKaTh Macio 4Yepe3 QuubpTpyromme Martepuainsl U T. 1. Bce 310
SABJICTCA HETIPUECMIIEMBIM JJI1 HCIPEPBIBHOT'O TEXHOJIOTUYECKOI'O ITpo1ecca.

OcHoBHas1 yacThb. B nanHOi paboTe npuBeeHB! pe3yNbTaThl U3y4EeHUSA
BOCCTAHOBJICHHUS OXJI&KJAIOIINX CBOWCTB OTPaOOTAaHHOTO 3aKaJIOYHOTO
MUHEpPAJIBHOTO Macia IIyTeM CpPaBHEHHMS CKOPOCTEH  OXJIaXACHUS
HCXOJIHOTO ¥ OTPAaOOTaHHOT'O Macell MpH 100aBJICHUH CBEKETO HCXOIHOTO
Macia K 0TpaboTaHHOMY.

OcHoBHast (YHKIMS 3aKaJOYHOH >KHUAKOCTH COCTOMT B TOM, YTOOBI
obecrieunBaTh CKOPOCTh TEIUIOOTAAYM OT JIETAlM K 3aKaJIOYHOW CpEeAeBO
BpeMsI TIpolecca 3aKalKd M II0MydaTb JKENAeMyI MHKPOCTPYKTYpY H,
COOTBETCTBECHHO, MEXaHMYECKHE CBOWCTBA, BKJIIOYAsi TBEPAOCTh, IPOYHOCTH
Ha PacTsHKEHHE M YCTANOCTh, a TAKXKE yOApPHYIO BSI3KOCTh. OXHOBPEMEHHO,
BTpollecce  3aKAIKH  HEOOXOAMMO  KOHTPOJIMPOBATh  OCTATOYHBIE
HapsKCHU )4 MUHUMHU3UPOBATH BO3MO>XKHOCTb I[e(bOpMaHI/II/I u
pactpeckuBanus u3aenus. 1o u3smepeHHol TeMnepaType 3aKajJoqHON Cpesibl
MOXKHO pacCUUTaTh KPUBYIO CKOPOCTH OXJI@KAEHUS B 3aBUCHMOCTH OT
BpEMEHH WJIM TeMIIepaTypbl Ipouecca. Takke MOXKHO JIETKO BBIYUCINTH
BpeMsl, HEOoOXOIMMOe JUIl OXJAXKICHWS [0 000 TeMIieparypsl,
TeMmIeparypy B J000e BpeMs M BpeMs OXJAXICHUS B JI000M
TeMIepaTypHOM uanas3oHe [1].

B kadecTBe oOxJIaXIaolmIeH Cpenbl HCIOIb30BAIOCH MHHEpAIbHOE
Macio ['apTosn, KOTopoe MIMPOKO MPUMEHSIETCSl B MPOMBIIUICHHOCTH. OHO
NIpe/ICTaBIsIeT cOOOH pPacTBOp HAa OCHOBE MHUHepajbHOro macina 120 u
CHEeNMANTbHBIX MPUCANIOK, PETYINPYIONINX OXJIAXKJAIOIIie, MOIOIIe-
JUCTIEPTUPYIOIIHE M AHTHOKHCIHWTEIbHBIE CBOICTBA, 4TO oOecrednBaeT
OINITUMAJIBHYIO CKOPOCTH OXJIQXKJICHUA, CTOUKOCTh K CTap€HUIO U TEPMO-
JNECTPYKIIMU B TIpoOIlecce OKCIUTyaTallid, MHHHMH3UPYET o0pa3oBaHHe
Iama 1 o0Jierdaer ero y/iajJeHue ¢ MOBEPXHOCTH.

OnbITHl POBOJIMIIMCH HA MCXOJHOM, YUCTOM, Macjie U OTpaOOTaHHOM,
B KQUECTBE 3aKaJOYHOW cCpelsl B TEUEHHE IIECTH MECSIEeB, KOTOpOe
B 3HAYMTEJFHON CTENEHM YTPATHIO CBOM OXJAXKIAIOlIUe CBOWCTBA, a
TaKke oOpasnax ¢ Jo0aBjIeHHEM K OTpPabOTaHHOMY Macily YHCTOTIO
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(HOBOrO) Macna B pa3JIM4HBIX MPOLEHTHHIX cooTHomeHUuAX (10% u 50%).
B pesynbrare mpoBEAEHHBIX SKCIIEPUMEHTOB OBUIM MOJIY4YEHBI TeMIepa-
TypHBIE KPHBBIE, PacCUWTaHa CKOPOCTh OXJaxAeHHA. D(P(HEKTHBHOCTH
pereHepayu OICHUBANIACH II0 BOCCTAHOBIICHHIO OXJIAXKIAIOIINX CBOMCTB
MyTEM OLEHKH CTaHJApTHHIX IIOKa3aTelel OXIaXICHHS TEPMO30HMA
Y TIPOJIOJDKUTENBHOCTH TUIEHOYHOTO KHUIIEHHS, KOTOPOE SBISIETCS HEXEJNa-
TENBHBIM TIPH 3aKaJIke MeTaJuIMdecKux m3pennii. OTcyTcTBHE mpomecca
IUICHOYHOTO KHIIEHUS, OCOOEHHO TpOIecca JIOKAIbHOTO IICHOYHOTO
KUIEHUs, OO0ECIeYnBacT paBHOMEPHOE OXJIAXKICHHE W yMEHbBIICHUE
JneopManny 3aKkalIuBacMbIX aetanei [2; 3].

IIpu mnUTEeNnbHOM HCTONB30BAaHUU 3aKaJIOUHOM KUAKOCTH B IIpOIEcCe
3aKaJIKd METAJUIMYECKUX W3JeNUH MPOMCXOIUT 3HAUMTENbHAs IOTeps ee
OXJIaXJAIOMMUX CBOMCTB. OTO XOpPOLIO BUAHO IO YMCHBIICHUIO
MAaKCHUMaJbHOW CKOPOCTH OXJaxjeHus. IIpoBeneHHbIE SKCIIEPUMEHTHI
MOATBEPAWIN BO3MOXKHOCTh  PETCHEPAIlMM  OXJAKAAIOIINX  CBOWCTB
3aKaJIOYHOH KUAKOCTH MyTEM 3aMEHbI 9aCTH OTPabOTaHHOM cpebl HOBOH,
BMECTO IIOJIHOH €€ 3aMEHBI.
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Puc. 1. CxopocTh oXJ1aK1eHis TEPMO30H1a B MUHEPaJLHOM MacJie:
dT100 — nosoe, uucmoe macno, dTompab. — ompabomannoe 6 mecayes;
dT10 — ompabomannoe ¢ dobasxoit 10% uucmoezo, dT50 — ompabomanmoe
¢ 0obaskou 50% uucmoeo macna
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B pesynbrare aHanmM3a Mojy4eHHBIX IrpadMKOB JJIsi UCXOAHOTO Macia
u oTpabOTaHHOIO Macjia, C J00aBleHHEM 4YHCTOIO Macjia B Pa3HBIX
COOTHOIIICHUSAX, MOXHO CJIeNaTh BBIBOJ, YTO ONTHMAJbHBIM, C TOYKH
3peHHs BOCCTAHOBJICHHS OXJXJAIOMIMX CBOMCTB, SBIETCA OOpasern
¢ 50% mobaBKoif 9rCcTOTO Macia K OTpabOTaHHOMY.

OdeBHAHO, CYIIECTBYET KpHTHUECKas Macca, WIH MpPOIEHTHOE
CONlep)KaHWE HOBOW 3aKAJOYHOW JKHUIKOCTH, HIDKE KOTOPOH 3(dexT
YMCHBIICHUS ITUTEITFHOCTH IDICHOYHOTO KHUIICHHUS HE MMEET MecTa. DTOT
BOIIPOC SBJIAETCS NPEJAMETOM AATbHEHIIINX UCCIIEJOBAHHUH.

BriBoabl. [IpenioxkeH SKOHOMUYHBIN METO/ pereHepaluy 3aKajJOuHbIX
CBOWCTB OTPaOOTaHHOTO MMHEPAIBHOTO Macjia IyTeM YacTH4YHOW ero
3aMEHBI, IPAKTHYECKH TTOJIHOCTBIO BOCCTAHABIMBAIOLINH TIEPBOHAYAIIBHYIO
OXJIK/IAIOUIYIO CIOCOOHOCTh 3aKaJI04YHOT0 Maca.

JoGaBnenne k oTpaboranHOMy wMacay 50% duCTOro, MO3BOJSIET
MIPAKTUIECKH MTOTHOCTHIO BOCCTAHOBUTH €TI0 OXJIAXKAAIOIIYI0 CIIOCOOHOCTB,
YTO JaeT BO3MOXXHOCTH TOBOPHUTE 0 50% 3KOHOMHUH OXJIAXKIAIOMIEH Cpebl,
B OTJIIMYHE OT €€ IOJIHOW 3aMEeHBI Ha HOBYIO.

PesymbraTel  WccliemoBaHWS ~— AlOT  OCHOBAaHUS  PEKOMEHIOBAThH
peryIspHOE MPOBEICHIEe KOHTPOIBHOTO TECTUPOBAHHS 3aKaJTOYHOU CpEeIbl
C IETBI0 ONpeAeTICHUs CTAOMIEHOCTH KadecTBa €€ paboTHI.
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J0 IMUTAHDb NIABUIHIEHHA E@EKTHUBHOCTI 3AIIOBII' AHHSA
MNOIIWPEHHS MMOXEXKI LT YAC NOIKO/’)KEHHS
MACJIOHAITOBHEHUX TPAHC®OPMATOPIB

Kaumace P. B.
HAuanbHUK 8i00LLY
IHCmumym 0eporcagrHo2o ynpagiiHHa ma HAYKOGUX OOCTIONCEHb
3 YUBINLHO20 3axXuUcmy

Bango 5. B.
KaHOuOam mexHiuHux Hayx,
3ACMYNHUK HAYATbHUKA 8I00LLY
ITncmumym OepoicasHo2o ynpasuiHHa ma HAyKOBUX 00CHIONCEHD
3 YUBINLHOZO 3axXucmy
M. Kuis, Yxpaina

3abe3neucHHs TOXKEKHOI O€3MeKH I Yac eKCIUIyartalii Macio-
HAMOBHEHUX TPAHC(POPMATOPIB € BaXKIMBOI CKJIAJO0BOK CHEPreTHYHOT
Oesnekn Ta BHMarae BHCOKOKBaNi()iKOBAHOIO KaJpOBOTO 3a0e3IeyYeHHs,
MOCTiifHE YIOCKOHAJIEHHS TEXHOJIOTIH, a TAKO)K CHCTEMATHIHOTO KOMIUIEKCY
MPEBCHTUBHUX Ta IHKCHEPHO-TEXHIYHUX 3aXOIiB.

Ha crorognimHiit neHs B YKpaiHi i 4ac MPOEKTYBaHHs, OyIiBHAIITBA
a00 PEeKOHCTPYKIiI Ta TEXHIYHOTO MEPEOCHAIIECHHS MAaclOHAITOBHEHUX
TpaHcopMaTopiB OCHOBOIOJIOXKHUM JIOKyMeHTOM € IlpaBuna ymamry-
BaHHs elneKkTpoycTtaHoBOK (manmi — ITYVE), ski B cBOIO Wepry BpaxoOBYIOTH
BUMOTH HAIllOHAIBHUX CTaHIApTiB, OyIiBETbHUX HOPM 1 MPaBHI, a TAKOX
rayry3eBHX HOPMAaTHBIB Ta IHIIMX JOKYMEHTIB, SIKi HAleXaTh J0 MPEIMETY
perymoBanHs [ITYE.

B pobotax [2-3] npuBeneHuit aHami3 0coOIMBOCTEH KOHCTPYKTUBHHUX
mapamMeTpiB  eNneKTpoTpaHchopMaTopiB, OCOOIMBOCTI  KaTeropii 3a
MOXKEKHOI0O Ta BHUOYXONOXEXKHOI0 HEOE3NEKOI0, a TaKOX JOCIiHKEHHS
BIUIMBY IapaMeTpiB eJIEKTPUYHOI Mepexi Ha BHOIp amapartiB 3axXucTy
€JIEKTPOYCTAaHOBOK y BUOYXOHEOE3IIeUHNX 30HaX.
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Pa3zom i3 TuM, aHaNi3 TOXKEXK Ta iX HACHIAKIB HA IiJ] 4ac CKCILTyaTaIil
MacJIOHAIIOBHEHNX TpaHC(OpMaTOpiB MMOKa3aB, IO PsAA iX KOHCTPYKTUBHUX
IapaMeTpiB HETaTHBHO BIUIMBAIOTh Ha ©(EKTHBHICT 3aroOiraHHs
MOIIMPEHHS TOXEXI MiJ Yac ITONIKO/KEHHS MACJIOHAIlOBHEHUX TPAHC-
¢dopmaropiB. PyitHyBaHHS KepaMmidHOTO i30iaTOpa ab0 PO3repMETH3AaLis
MacistHOro Oaka 1 momadbIMid BUXin OONMamHAaHHS 3 Jamgy, SK MPaBHIIO €
HACTIJIKOM JIOBTOTPHBAJIOl eKCIDIyaTallii Ta € IIPOIecoM, SIKHH BakKKO
repen0aYnTH Ta MOXIIMBO BHSBHTH JIMIIE TPH TTOCTIHHOMY MOHITOPHHTY
CTaHy KOpIIyCy MacCJIOHaIIOBHEHUX TPaHC()OPMATOPIB.

3riggo 3 Bumor [1] 7 Jlns 3amoOiraHHs pO3TIKAHHIO Macia i
MOUIMPEHHIO TOXKEXI Ml Yac MOMIKOPKEHHS! MAacJIOHAIOBHEHUX CHUJIOBHX
TpanchopMaTopiB (IIYHTYBAJILHUX PEAKTOPIB) 3 KIIBKICTIO Macia TMOHa
11 B omHMLI (B 0lHOMY 0aKy) MOTpiOHO 3aCTOCOBYBAaTH MaclONpHUiiMayi
3 BIIBCJICHHSIM Macjia MacJOBiBOJaMH B Maciio30ipHuku. Jlns TpaHc-
¢dopmaropiB (peakTopiB) motyxHicTI0 10 10 MB-A i MaciioHamOBHEHUX
0akoBUX BUMHKadiB Ha Hampyry 110 kB i Buie 103BOJICHO BHKOHYBATH
MacionpuiiMaui  6e3 BimBemeHHs Macima. O0’eM  MaciompuiimMada
3 BiIBEZIGHHSIM Macia IOTpiOHO po3paxoByBaTH Ha mnpuimanHsa 100%
Macia, 3aJIUTOro B TpaHcdopmarop.

[ig yac BIAamTYBaHHS MACIONpPHUIIMAYiB IS BigBEACHHS Macia i€
BUMOTa I[0JI0 BJIAIITYBaHHS yxuiy, He MeHure Hix 0,005 y Oik mpusimka,
SKHM Mae OyTH 3acCHIAaHMM YHCTHUM TpaBi€eM UM NPOMHUTHM TpPaHITHUM
uiebereM. Pasom i3 tum, citig po3ymity, mo yxuwi B 0,005, mro Bigmorimae
3HAYCHHI0O 5 MM Ha | M JIOBXHHHM € (PaKTMYHO 3HAUEHHS LIOPCTKOCTI
MOoBepXHi OETOHHOI TUIOIIAJKK Ta HaBiTh HE 3aJ0BOJIbHSIE BHUMOTaMm [5]
110710 3a0€3MeUeHHs BiIBOY AOIIOBUX Ta TaJIHUX BOI.

ITpn posrepmerusanii MacisTHOTO 0aka B CEpe/lMHI SIKOTO 3HAXOAUTHCS
Macio 3 poboyoro Temrepatyporo Big 150°C mo 270°C, mpu KOHTaKTi
Maciia 3 HOBITPSM MOXXE€ BHHHKHYTH e€(eKT camo3aiiMaHHS, IPH IIbOMY
(dakTH4HAa  BIACYTHICTH  yXWJIy  IUIOIMIQAKH  MOXE  CIPHUYHHATH
HEKOHTPOJILOBAHE PO3TIKaHHS TpaHC(OpMATOPHOTO Macia IO ILIOIIAIL,
IO BIAMOBIZHO HETATHBHO BIUIMBATHME Ha JIOKANI3AII0 ITOXKEXKI Ta
0oOMexeHHS 11 MOTaNTBIIOTo MO PEHHS.

TakuM 4YMHOM TOCTAa€ 3aBAaHHs OOIPYHTYBaTH NapaMeTpu YXHUILy
IUIOMIAIKA MACJIONPUAMAYiB Ul BiIBEJIECHHS Macia Bpa3i IOIIKOHKECHHS
MAacJOHATIOBHEHHX CIJIOBHX TpaHcdopmaropiB. Ilix dwac mnpoBeneHHS
JOCHIDKEHb  BIATBOPEHO MacimTabHy Mojaens 1:10 MacioHanoBHEHOTO
TpaHcdopMaTropy Ta BIINOBIAHO MacionpuiiMaya 3 OOpTOBUM Oropo-
JOKCHHSIM 1 Macio30ipHui mpusiMok. [lim vac mpoBeleHHS JOCIIDKEHb
BU3HAYaBCsS BIUIMB 3HA4YEHHS YXWIy MacJolpuiiMaviB JI0 Macio30ipHOTo
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NPHUSMKY Ha TIpoliec OOMEKEeHHs HommpeHHs noxexi. [in yac nociimkeHs
NPUHAHATO HACTyHHI yxwm y Oik mpmsaMky: 0 M, 0,025 m ta 0,05 M.
MacronpuiiMad BiamoBinHO 10 BUMOr [ 1] 3acunanmii mebeHeM (Qpakii€to Bij
30 mM 1o 70 Mmm. CyTs METORY IOCIIKEHHS TOJITaNIa B IMITAIlil BiIBEACHHS
OITHAKOBOi KimpKocTi Macma (350 1), ske 3aropimocss O Macio30ipHOro
MPUSAMKY depe3 MacloNpuiiMay 3alloBHEHHUH IMIEOHEM TPU Pi3HUX 3HAYCHHSX
yxwity. Ha pucynky 1 HaBeneHo (oTo HaTypHOTO BHIIPOOYBAaHHS.

Puc. 1. ®parMeHT HATYPHUX BUNIPOOYBAHb CTEHAY MAcJI0 NPUiiMaya:
a — yxun macionpuiimaya y 0ik npusamxy 0 m, 6 — yxun macionpuimaia
y 6ix npusmxy 0,05 m

3a pe3yabTaTOM HATYPHUX MOCIMKCHb BHSBICHO, MO (DaKTHUHA
BIZICYTHICTh yXWily y OIK NPHAMKY CIPHYHMHSE IIBUJAKE HANOBHEHHS
MacjonpHiiMaya, BiICYTHICTh JPEHaXy Ta SK HAacliJIOK YTBOPEHHS Ha
MOBEPXHI LIEOCHIO LIapy TOPIOYOro Macia HaJl MOBEPXHEI0 LIEOCHI0, 110
CIPUYMHEHO 3MEHIICHHSAM MIBUAKOCTI #Horo QinmpTpamii Kpi3p map
meOeHeBOiI  3aCHIIKM  Ta  TOBUIBHMM  BHUTIKAHHAM  JI0  HPUSAMKY
Macno30ipHuKa. 3a3HaueHe SBHIIE € HETaTUBHUM Ta CIPUYUHSE
30UTBIIEHHA IUTOMII TOXeXi (akTHYHO B 2 pasd 3a JaHUX YMOB
JOCIIKeHb, a TaKOX CYINPOBOIKYETHCS TOPIHHSAM Maciia B Maclo-
30ipaomMy mpuamMKy. Cepex TEpCHEKTHBHHX 3aBAAaHb  3aJHIIAE€THCS
JOCHIIJDKEHHST YMOB TeIUIonepenadi, a came JIOCHTIPKEHHs HapaMeTpiB
3a0e3NedyeHHs 3MEHIIEHHS TeMIepaTypd Macia OO0 3HaueHb, SKi
3aJ0BOJILHAIOTE YMOBH BIJIICYTHOCTI TOpiHHA abo Horo camosaiiMaHHS
B Macii030ipHOMY TIPUAMKY.
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Studies conducted at the Institute of General Energy of the National
Academy of Sciences of Ukraine have shown that there is a promising
opportunity to implement a project aimed at eliminating the existing deficit
of maneuverability. It is proposed to do this by showing the indicators of
economic and environmental efficiency in the Integrated Power System of
Ukraine (IPSU).

The possibility of creating a fundamentally new system of automatic
frequency and power control using modern consumer- regulators was
economically justified in [1, p. 20-28.]. the possibility of using
automatically controlled loading of electric heat generator complexes
(EHG) as operating means of the automated control dispatch system
(ACDS) was considered in [2, p. 50-57; 3, p. 53 — 58].

It is assumed that the EHG complexes will include powerful electric
boilers and technologically involved in existing CHPs and heat plants of
the cities, which will have automatic control only from the existing ACDS
of the IPSU.

For example, in Fig. 1 demonstrated the daily schedule of generation/
consumption of electric energy (DSEE) of the IPSU, for 14.02.2017, which
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conditionally shows the processes of compaction of this daily schedule
automatically controlled load of EHG complexes.
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Fig. 1. Daily schedule of electricity production / consumption
of the IPSU, for 14.02.2017, where the load of EHG complexes is used

to raise the minimum level of the DSEE load to a new higher level

According to statistics in 2017, about 36 units of thermal power plants
(TPP) were used daily to cover the DSEE load. At the same time, during
the night failure of the DSEE load, the TPP dispatchers temporarily
stopped from 7 to 10 units. There were 29 pulverized coal power units with
a capacity of (175 — 300) MW and 2 double — units of TPP of power
generating companies.

Today, the value of the minimum load level of the DSEE of the IPSU is
set using the load capacities of the electric drives of the hydroelectric
power plants (HPPs), at the mark P*y,; (Fig. 1). However, this level of
minimum of the DSEE load (P*,n1) is not enough to ensure the process of
regulating the regime throughout the night decline of the DSEE. Therefore,
dispatchers of TPP are forced to temporarily disconnect part (about
10 units) of maneuverable power units of TPPs every day.
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In order to raise the minimum level of the DSEE load to a new higher
level, we are proposed to use automatically controlled load of EHG
complexes, integrated into the means of the ACDS of the IPSU. It is
assumed that it is due to the control processes of the ACDS of
automatically controlled loading of EHG complexes that it will be possible
to raise the minimum level of ACDS (P*nin1) to a new higher level P*.n,
(or P*,in3) and keep it throughout the night decline of ACDS load (Fig. 1).

If the minimum level of DSEE load is raised to the mark P*.» (Fig. 1
and Fig. 2), this will mean that the base part of the DSEE load will increase
by 1000 MW, and its maneuverable part will decrease accordingly. This
will eliminate the need for temporary shutdowns of 10 units of the TPPs at
night and ensure their operation in the basic.

In the case of raising the minimum level of DSEE load to the mark
P*in3 the base part of the DSEE load will increase to 2000 MW. This will
provide an opportunity to switch to the basic load mode of about
30 maneuverable units of the TPPs.

It should be taken into account that these 30 TPP power units contain a
reserve of maneuverable generating capacity of 1000 MW. This reserve
can be used for another purpose, ie to create a normalized primary reserve.

However, for the IPSU, it will be more appropriate to use a secondary
capacity reserve designed to compensate for the most probable accidental
loss of generation or consumption (ALGC). This reserve should be
1,500 MW (1000 MW for loading and 500 MW for unloading).

The most promising direction in solving the issue of creating a new
capacity reserve of the ALGC system may be the introduction of a
permanent load mode of the IPSU up to 500 (or 1000) MW capacity of
automatically controlled loading of EHG-1 complexes, as shown in
Fig. 2 a.

At the same time, it is assumed that in the ALGC system in the mode of
unloading of the IPSU the capacities of the EHG-2 complexes will be used,
and in the mode of its loading the other 1000 MW of capacities provided
by the EHG-1 complexes will be used.

To perform emergency response processes in the IPSU it is proposed
use EHG complexes into the ALGC system , which will include powerful
electric boilers of the Swedish company Zeta [4]. The speed of power
collection of the Zeta electric boilers from the minimum to the nominal
value will be no more than 2 minutes.

In the process of regime regulation it will be possible (partially) to
eliminate also the peak loads of ACDS, as it is conditionally shown
in Fig. 2 b.
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Fig. 2. Daily schedule of electricity production / consumption
of the IPSU for 14.02.2017, which conditionally shows how
automatically controlled load of EHG complexes (EHG-1 and EHG-2):
a) provides a constant load in the ACDS throughout the day;
b) helps to eliminate peak loads of ACDS
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Thus, due to the use of EHG complexes automatically controlled by the
automatic control system of the power system will be quite possible
perform primary (automatic frequency and power control — AFPC) and
secondary control processes (accidental loss of generation or consumption
— ALGC) systems, as shown in Fig. 3.

The structural composition of the new system of primary, secondary
and tertiary regulation tasks in the IPSU with the use of automatically
controlled load of the EHG complexes is shown in Fig. 3.

According to Fig. 3 teams of the ACDS of IPSU (+ AP) will arrive in
the control dispatch centers of CHP to perform automatically controlled
loading of EHG complexes:

- commands of primary frequency control (due to the use of the ALGC
system);

- processes of secondary regulation of the AFPC system;

- tertiary regulation processes (with DSEE compaction ).

Conclusions. The analysis identified a promising direction in
addressing the topical issue for the IPSU on the possibility of providing in
the latter full (according to standards) reserves of maneuvering capacity to
perform primary secondary and tertiary regulation, through the use of
automatically controlled loading of EHG complexes.
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JUISI HOTEHIIOMETPHYHOI'O BUSHAYEHHSI AHIOHIB
HA OCHOBI BIIE MOJJUPIKOBAHOI'O YETBEPTUHHOIO

AMOHINHOIO CLULTIO

Cmuk H. 1.
KAHOUOAm XiMiYHUX HAYK, OOYeHM,
doyenm Kapedpu ananimuyHoi ximii
Kuiscoruii nayionanvnuil ynisepcumem imeni Tapaca Llleguenka

Camniascnkuii B. B.
cmyoenm
Kuiscoruii nayionanvnuil ynisepcumem imeni Tapaca Llleguenka
m. Kuis, Yxpaina

VHiKanbHI ~ BIACTUBOCTI  MOAM(DIKOBAHMX  BYT1IHHO-TIACTOBHX
enekrponis (MBIIE) — mpocTroTra BUTOTOBJIEHHS Martepially i3 3aJaHUMH
BJIACTHBOCTSIMH, JIETKICTh OHOBJICHHSI [IOBEPXHi, MOXKJIMBICTh 3aCTOCYBaHHSI
B MOTOI, IMHPOKa O0JACTh POOOYMX MOTEHIANiB, HU3bKHIA (HOHOBHIL
CTPYM Ta €KOJOriyHa Oe3MeYHiCTh — B OCTaHHI POKU 3abe3medmnn ix
LIMPOKE 3aCTOCYBaHHS SK IIEPETBOPIOBAaYiB  OIOXIMIYHOTO  BiATYKY
B OioceHCcopax, YyTJIMBUX EJIEMEHTIB JETEKTOpPIiB B BUCOKOE(EKTHBHiil
xpomarorpadii, KaniJsipHOMY 30HHOMY e€JeKTpodopesi, MPOTOYHO-
IHKeKIIHHOMY aHaji3l Ta poOoYnX eNeKTPOIB B BonbTaMiepoMerpii. Taxk,
B iHBepciiHil Bonbprammepometpii (IBA) 3acrocyBanns MBIIE no3sossie
3HAQYHO ITOKPAIIUTH CEJIEKTUBHICTh Ta YYTJHMBICTh BH3HAUCHHS 3aBISKU
TIoTepeIHbOMY BHOIPKOBOMY BHJIUICHHIO JIOCHI/PKYBaHOI PEYOBHHH 13
ckimagHoi cymimi Ta ii  KOHIEHTPYBaHHS Ha IIOBepXHi poboyoro
enextpoxay [1]. Psx mpukianiB 3acrocyBaHHs NMOAIOHMX €JEKTPOAIB JUIS
BH3HAUYEHHS KaTiOHIB Ta aHIOHIB, 3aIIPONIOHOBAHUX B JIITEpaTypi, MOKa3aIu
X MPUAATHICTH SK NOTEHIIOMETPUYHIX JaTYHKiB [2].

Hitpat B BomHUX cuUCTeMax HEOOXITHWU sl 3pOCTaHHS BOJOPOCTEH
1 QpiTOIUTaHKTOHY, aje 3aHagTo INBHAKE 30UTBIIEHHS I1X Macw, IIo
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CTUMYJIIOETHCSl HaZMIPHUM BMICTOM HITpaT-HOHIB, NPU3BOJHTH JIO €BTPO-
¢ikanii i nomanbmoi 3arntdesni TBapuH. L{i mpoGiiemn BU3HaHI B yChOMY CBITI,
Uil 1X TONOJAHHS BINNOBITHAMH MDKHAPOAHUMH Ta YPAJOBUMH
OpTaHi3alisMH, 10 CKIAAY SKUX BXOAATH YCi IPOMHUCIIOBO PO3BHHEHI KpaiHHy,
Oymu OOTpyHTOBaHI HOPMH BMICTy HITpaTiB W po3poOieHi mporpaMu
JUIL KOHTPOJIIO 1X BMICTy B 00’€KTaX HABKOJHIIHBOTO CEPEHOBHINA Ta
B IPOAYKTax XapuyBaHHSA. OTke, HEOOXITHICTh 1 BaXIMBICTh CTBOPEHHS
YYTJINBHX, BUOIPKOBHX Ta EKOHOMIYHMX METOJIB KOHTPOJIIO BMICTY HITpaTiB
B 00’€KTax pi3HOI Mpupo/u Oe33anepeyHa.

Haii6inbm yyTnuBi Ta BUOIpKOBI MeToau Bu3HaueHHs BMicTy NOjz —
ionHa xpomarorpadist (IX) Ta xaminasipHuil 30HHUHN enekTpodope3 CKIaaHi
B peatizailii, 1OpOroBapTicHi, MOTPeOyIOTh BHCOKOI (paxoBOi MiJrOTOBKH
nepcoHaty Ta ckianHoi mpoOGomiarotoBku (IX), Tomy He MOXYTh OyTH
3acTOCOBaHi Ha wMicui BimOopy mpo0. bBimbm mpocTi Ta MIMPOKO
BXKHMBaHI METOIM — (DOTOMETPHYHMN Ta JIFOMIHECHEHTHUH — IO3BOJSIOTH
3 IOCTaTHBOIO UyTnuBicTIO Bu3HauaTu BMicT NO, (micisa mepeBeneHHs
B a300apBHMK 32 PEAKIi€l0 a30CMONYYCHHS 3 apOMATHYHAM aMiHOM),
Bu3HaueHHS NOj3; MOXITUBE IHIIE TMCHS BiTHOBICHHS [0 HITPHUTY.
i metomn moTpeOyrOTH MTOBroi MPOOOMIATOTOBKHA i HE MOXYTh OYyTH
3aCTOCOBaHI JJI aHANi3y Ha Mici Bimbopy mpob. PesympraTm 3actocy-
BaHHS psjay CHELiAIbHUX TECT-CUCTEM, IO BHUITYCKAIOTHCS HPOMHCIIO-
BICTIO, HE 3aBXJH 3a/I0BOJILHSIOTH BUMOTM 33 YYTJIMBICTIO Ta BUOIpKO-
BICTIO IIpU 3aCTOCYBaHHI y MOpPCBHKiH BOAi BHCOKOI cosoHocTi. Ipsima
MOTEHI[IOMETpis 13 3acTocyBaHH;IM ioHcenekTHBHUX enekrponiB (ICE)
BuOipkoBux g0 NO;  BHIaeTbCs NEPCIEKTHMBHUM — METOJOM IS
P03 B’s13aHHS TOCTABJICHOT 3a1adi.

B TpeCTaBIeHIN podori K Yy TIIHBHA IaTYUK IUTS
MOTEHI[IOMETPUYHOTO BU3HAYCHHS HITPaT-HOHIB 3aIIPOIIOHOBAHO BYTUILHO-
MACTOBUH eJleKTpoa MomaudikoBaHuil TeTpagenuamoHiii Hitpatom (HAC).
B pobGoti omnrtmmizoBaHo cmoci6 otpumanHs MBIIE # gerampHO
jocuipkeni foro Bractusocti. O6macts nminiitrocti (110° — 1107 moms/)
Ta Haxwui rpagyroBansHoro rpadixy (61 MB/pCyos), cenekTuBHICTD (Tabr.
1) # wac Bigryky (ue mepeBuinye 30 c), CTaGUIBHICTH aHAJIITHYHOTO
curHairy B mmpokii obmacti pH (3,2 — 9,4) # ioHHOI cHIHM TO3BOIHIN
3aCTOCYBAaTH PO3pO0OIICHHH ereKkTpoa At BusHaueHHst BMicTy NO3™ y Bogax
3 BUCOKOIO COJIOHICTIO i B OBOYaX.

IMonepenHbo OyI0 BCTAHOBJICHO ONTHMaNbHI yMOBH BusHaueHHs NOj
y po3zumnax: pH 51 ta C(Na,SO,) = 110" mous/n st KOHTPOJIFO 10HHHOT
CHJIM PO3YHHY).
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Tabmuus 1
IoTenniomerpuuni koeginientu cenexkrusnocti MBIIE
X kN03/X“0T‘10-2
Ask’ D
it 4,010
NO, 1,310
S0~ 3,210°
I 6,310
HPO,” 1,110°
cr 1,010*

Po3pobiieni MeTonuku Oynu anpoOoBaHi MM aHaji3i pO3YMHIB, IO 32
CKJIaZIOM IMITYIOTh MOPCBKY BOJy, PO3UHHIB MPUPOTHOT MOPCHKOI COJIi Ta
BOIM 3 MOpPCBKOro oOkeaHapiymy «Mopcbka kaszka», Kui. Takox, 3a
Jonomoroto 3anpornonoBaHoro MBIIE Oyno BH3HauYe€HO BMICT HiTpar-
HOHIB y oOBoOYax (pykoyia, YKpOI, cajarT Ta iH.). EkcrmepuMeHTaIbHi
3Ha4YeHHA OyJO IEpeBipEeHO METOAOM «BBEICHO-3HaiineHo». OTpumMani
pe3ynbTaTd CBigyaTh MNpPO 3aIOBUIBHY YYTJIMBICTH, NPaBHIBHICTH Ta
BiITBOPIOBAHICTb.
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Human skin is a complex and multifunctional organ in which there are
not only intercellular interactions, but also complex cooperation between
cells and microorganisms on its surface and in its thickness. Skin health is a
prerequisite for good health in general. Most topical remedies contain
active ingredients that disrupt the skin microbiome. The microflora of the
skin plays an important role in maintaining homeostasis and the state of
local immunity. Thus, the creation of dermatological agents for the
normalization of the skin microflora is a topical issue in modern pharmacy.
This paper considers the choice of solvents for active substances in a
complex agent with a probiotic for the treatment of dermatological
diseases. The peculiarity of dermatological diseases is that they become
apparent in the early stages. It helps to decide on treatment immediately,
but on the other hand, skin diseases provide people with severe
psychological discomfort, especially if it is not possible to quickly suppress
the symptoms.

The causes of diseases of each integument, many. These can be both
external factors — the traumatic effects of the environment, and internal — at
the skin level there are problems of the immune and endocrine systems,
gastrointestinal tract and others.
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Topical therapy is aimed directly at eliminating the symptoms of the
disease, reducing the frequency of relapses and improving quality of life.
Its advantage is the almost complete absence of systemic side effects, as
well as targeted action. However, most existing topical treatments contain
aggressive active ingredients that disrupt the skin microbiome. The
microflora of the skin plays an important role in maintaining homeostasis
and the state of local immunity. Of great interest are ontogenetic data on
the formation of the skin microbiome after birth and during life. Extensive
information about the state of the microbiome of healthy skin led to the
conclusion that detailing the composition of the microbiome in the
sebaceous glands is normal and in pathology can shed light on the
pathogenesis of acne, seborrheic dermatitis and rosacea. Features of the dry
skin microbiome can be the basis for studying the pathogenesis of
psoriasis, and areas with high humidity — for studying the pathogenesis of
atopic dermatitis. A detailed study of the skin microbiome and its
interaction with the factors of innate and acquired immune response can be
the basis for the creation of new drugs and cosmetics. The microbe of
healthy skin affects pathogenic microorganisms. Therefore, research on the
use of probiotic bacteria and antimicrobial peptides to create external drugs
remains relevant. In particular, there are studies showing the effectiveness
of the application of the probiotic Lactobacillus plantarum in patients with
acne to reduce the number of inflammatory and non-inflammatory
elements. Thus, the creation of dermatological agents for the normalization
of the skin microflora is a topical issue in modern pharmacy. This paper
considers the choice of solvents for the active substances in a complex
agent with a probiotic for the treatment of dermatological diseases.

The route of administration of drugs through the skin has the important
advantage of delivering them directly to the diseased organ. When applying
drugs to the skin, you can solve various problems: keep the substance
without penetrating the skin, enter the stratum corneum, epidermis, dermis,
hair follicles, sebaceous glands or, without retaining the substance in the
skin, enter it into the body to provide systemic action. Skin is a complex
system of successive layers with different structural, functional and
physicochemical properties. The mechanism of penetration of exogenous
substances through the skin is a complex and diverse process, which is
associated with a complex morphological structure of the skin.
The skin is a multifunctional membrane. The intact keratin layer acts as a
depot from which drugs penetrate deeper into the skin. In the stratum
corneum, in addition, there are polar and non-polar layers. Any substance
must come into contact with the water-lipid film and horny cells before
penetrating these barriers.
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There are many factors that affect the permeability of various substances:
the state of the water-lipid film of the skin; genetic and hormonal differences,
nature of the contact substances, the use of penetrators, the cell surface and
the reaction of the cell, external factors, skin damage.

Permeability can be different for water- or fat-soluble substances, for
compounds with low or large molecular weight, which greatly accelerates
or slows down this process. In addition, the localization of the skin, the
degree of hydration, the thickness of the stratum corneum, the presence or
absence of a lipid layer and its qualitative composition make significant
adjustments in the rate of penetration of substances through the skin.
These features are important from a practical point of view, because it
depends on the choice of non-aqueous solvents in the development of a
mild dosage form for the treatment of dermatological diseases.

Hydrophilic non-aqueous solvents include ethanol, chloroform,
propylene glycol (PG), glycerin, PEO — 200-600, dimethyl sulfoxide,
isopropanol, fatty oils and mineral oils. All these substances are used in the
manufacture of topical drugs, as they have a positive effect on the
characteristics of ointment bases, such as osmotic properties, rate of
absorption of active substances, resistance to drying and freezing,
rheological properties and adhesion to the skin surface.

Physico-chemical properties of active substances affect the rational
choice of composition and technology of dosage forms. To obtain a drug of
proper quality requires a rational approach to the method of introducing
API into the base. Therefore, microscopic analysis of active substances and
study of their solubility is necessary to determine the properties of
the objects of study.

The linear size and shape of the particles were determined by
microscopic method using a laboratory microscope "Konus Academy",
equipped with ScopeTek camcorder.

The results of determining the solubility of the active substances
showed that their solubility at a temperature of 20 + 5 0C depends on the
type of solvent.

Microscopic examination showed the preservation of the size and shape
of their particles in the resulting suspensions. Analysis of the suspensions
showed that it was a substance with lamellar particles, yellow with a blue
tinge. The smallest particle size was observed in suspension with and was
0.01 pum.

Thus, the results showed that lactobacilli and tocopherol have the
smallest particle size and uniform distribution in peach seed oil, and
dexpanthenol — in propylene glycol.
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According to the results of microscopic studies, it is proved that the
composition of the mild dosage form of lactobacilli and tocopherol should
be rationally introduced as a suspension in peach seed oil, and
dexpanthenol — in propylene glycol.
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The formulation of the problem of structural synthesis of a
atmospheric-optical system is carried out and methods for determining the
criteria for the effectiveness of atmospheric optical systems are
investigated, which is one of the most important and essential problems in
their optimization [1; 2].

The analysis of methods for assessing the impact of radioactive
radiation on FSO shows that the created holistic methods assess the impact
of radiation effects in the element base on the impact of only penetrating
radiation.

Thus, the presence of shortcomings in existing methods does not allow
to fully solve the scientific problem of assessing the impact of radioactive
radiation on the FSO receivers, as a basis for developing recommendations
aimed at preserving the values of the detection ability of the receiver under
the influence of radioactive radiation [3; 4; 5].

The solution of the problem is possible in case of creating input data for
the method, which would be able to take into account the stages and
duration of the formation of the zone of radioactive contamination, the
aggregate composition of the mixture of radio nuclides, the energy and
activity characteristics of this mixture and the characteristics of
adsorption — desorption interaction of a mixture of radioactive substances
with the surfaces of the devices, and would also take into account the
peculiarities of the impact on the FSO receivers [6].

Formulation of the problem of synthesis of a telecommunication system
with the definition of characteristics of structure options is formalized.
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The structure, role and place of atmospheric-optical communication
lines in modern information transmission systems and increasing the
efficiency of their functioning are considered. The factors are analyzed, and
especially such an environmental factor is taken into account, which
directly affects the technical characteristics of the element base of
atmospheric-optical communication lines, such as radioactive radiation.
The source of such radiation can be an accident of a nuclear power plant, as
a result of which a large amount of radioactive substances spreads into the
surrounding space outside the nuclear power plant.

An analysis of the radiation resistance of the element base of
atmospheric-optical communication lines was carried out, which showed
that the most vulnerable structural elements are infrared receivers. The
technical condition of the receivers of atmospheric-optical communication
lines under the influence of radioactive radiation will determine the general
technical condition of the information system and affect the possibilities for
their application. Radioactive radiation, which is also present in the space
environment, is one of the factors in the manifestation of external
influences and on the technical condition of aerospace technology. The
radiation that occurs in the structures of integrated circuits when
bombarded with high-energy particles leads to the generation of
photocurrents that can change the operating characteristics of integrated
circuits, in turn leads to failures in the transmission of information and to
complete failure in emergency situations.

The directions of improving the methods of accounting for the
influence of atmospheric-optical communication lines on receivers are
proposed.
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VY nmaHuii yac B MEIWIMHI Bce OUTBII MHMPOKE 3aCTOCYBAHHSA 3HAXOIUThH
METOJ MaTeMaTHYHOTO aHali3y pi3HUX Oi0JOTiYHMX CHTHAIB. BimbmicTh
3 HOX € BHIAAKOBMMH Ta KBa3iMEpiOAMYHMMH TIPOIECAMH, IO 3HAYHO
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YCKIIaJHIOE MOXJIMBICTh BHKOPHUCTAHHS aBTOMAaTH30BaHOTO IIPOLECY
00poOku manux. Jlo CHTHANIB TaKOrO THIy MOXXHA BIJHECTH JMXalbHI
urymu, oHOKapaiorpadivuHi Ta eIeKTpoKapaiorpadidHi CHTHAIM.

®opma 3y6uiB EKI' curmamy DOCHTH TOYHO ONHCYETHCS HECHMETPH-
9yHAMH iMITyascamMu [aycca. Ilpm mpoMy MOKHA JOCATTH HEOOXimHY
TOYHICTh alpPOKCHMAaIlii, NIUITXOM BBEICHHS MONATKOBHX IMITYJBCIB IS
OIIMCY IIarHOCTHYHO BaKJIMBHUX HEOTHOpPigHOCTEH curHamy [1].

VY pobortax ommcaHa METOAWKa PO3PAaXyHKy i Mmbopy KoeQillieHTiB
¢ynkuiii Taycca [2; 3]. Takox B [4] peani3oBaHMil NPOCTHH ANTOPUTM
mi0opy KoedillieHTIB HECUMETPHUYHHUX (YHKIIH y BUIIISIII BipTyalbHOTO
npunaay Labview. Ane aist BUnaiKiB HakIagaHHs Pi3HOMOJSPHHUX 3YOIiB
i HeCTaHAapTHUX (OPM IMIYNBCIB, pE3yJNbTaT 3aCTOCYBaHHS JaHOTO
AITOPUTMY Ja€ 3HAUHy MOXHUOKY.

VY nmaniit poboTi 3pobiicHa crpoda YAOCKOHAIHMTH BIpTYalIbHUMN MpHIaa
JUTSL aBTOMaTHYHOTO BU3HAYEHHS ITapaMeTPiB alpOKCUMYIOUHX HECUMETPH-
4yHUX KpHBHUX ['aycca B mporpaMHoMy cepemoBuiui Labview.

OCHOBOIO Ul BHU3HAYCHHS MapaMeTpiB IMITyIbCy OyB y3aTuii BOymO-
BaHMi1 BipTyanbHuit npunan (BIT) ms cumerpraanx dyrkmii [Naycca.

Po3pobrennit BipTyansHHi mpwmax Oylno BHKOPHCTAHO [UI aHAJ3Y
0i0JIOTIYHHX CHTHAJIB (30KpeMa UXaTbHIX IIyMiB Ta ()OHOKAPIIOCHTHAIIB).

JUis  muXajapHOTO WUKIY AHAIITHYHUE BHpa3 3arajibHOi OOBITHOT
CUTHAJTy MOKHA TIPE/ICTABUTH Y BUIJISII:

2
("=Ni)” (=03, n<ny,
\o=0,¢, NZNy,

Y(n)=kZN;Yk(n)=kZN;Ake_

ae A — KoedillieHT BEpXiBKH 3yOIlsI; ©1, O, — KOeQIIliEHTH, 3a
JOTIOMOTOI0 ~ SIKAX MOXHa TMPHCTOCYBaTH JaHy 3aJeKHICTH 10
eKCIIEPUMCHTANBHOI ~ KPHUBOI; MAlOTh CEHC CEepeIHBOKBAIPATHUIHOTO
BIIXWJICHHS; N — HOMEp BIAJIKy 3a 9acoMm, Ny — HOMEp BIUTKY, IIO
BiJINIOBiZla€ cepeanHi 3yOIs.

[Ipu BUKOPUCTAHHI 3aIPOIOHOBAHO AITOPUTMY IS AaNpPOKCHMAIIiT
Oi7pII CKIAAHUX KOMOIHANii MOCHiJOBHOCTI OIOJIOTIYHHMX CHTHANIB OyiH
BUSIBJICHI 3HAYHI HEJIOJIIKH NP YCKIATHEHHI (GOPMH iMITYJIbCIB.

[Ipu amami3i 3yOIiB HETaTMBHOI MOJIIPHOCTI, MPUCYTHICTH HOAATHOTO
CIUIECKY HAaBITh HE3HAYHOI BEJIMYMHH, NPU3BOAUTH [0 ITOBHOTO
ITHOpYBaHHS HETaTHBHOTO 3yOmsa. Jlms yCyHEHHS IbOTO HEJONiKa
HEOOXiHO BH3HAUUTH MaKCHMalbHE Ta MiHIMalbHE 3HAYEHHS AMILIITY/T
BIIJTIKIB JaHOT JUITHKA Ta MOPIBHATH iXHI aOCONIOTHI 3HaueHHs. bimbie
3Ha4YCeHHs Oylle BH3HAYATH MOJLIPHICTH 3yOLs, [0 HAAXOIWTH JJIS aHAI3Y
JI0 BIpTYyaJIbHOTO MPUIIAIY.
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Hacrynne ycknmagHeHHS — i€ HasBHICTh IIMPOKOI IUIACKOI BEpIIMHU
3yOIst IpH 3MIIIEHOMY MaKCHMaJIbHOMY 3HAU€HHIO Ha KpaiiHi Bimtiku. [lpu
IIbOMY BiIOYBa€ThCS CYTTE€BE 3MIIIEHHS CHMETpii 3yOmd i, SK HACHTIIOK,
HEKOPEKTHE BH3HAYCHHS ITapaMeTpiB I MIMPOKOi YaCTUHH iMITynbey. s
YCYHEHHSI [BOTO HENOJIiKa TPOMOHYETHCS BU3HAYMTH YyCi BIUIMBOBI
eKCTPEMYMH, Ta 3MICTHTH LEHTP CHMETpil Ha CepequHYy IUIaCKOi BEpIUMHH
3yors. Boynosanmit BIT «Peak Detector» Bugae 3HadeHHS Ta pO3TalTyBaHHS
yCiX eKCTpeMyMiB MAacHBY BiJUTIKIB. YBEICHHS ITOPOTOBOI MeEXi Ha piBHI
0,9 Big MakCMMaJIbHOTO 3HAYEHHsI IO3BOJISIE BIICISITH BHUITAIKOBI CIJIECKH Ta
BUAUIMTH BULTIKM BepidHu. J[lami BU3HAYAETHCS CEpeiMHA BEPIIMHM.
OKpyTJeHHs OTPUMAHOTO 3HAYEHHS JI0 HAHOJIKYOro LIIOro i € HOMEPOM
BITIKY, IO BIANOBiJA€ LEHTPY BEepIIMHHU 3yOus. Skimo >k 3yOeip Mmae
($hopMy 3 IIIaBHUM 3pOCTaHHIM ()POHTIB Ha 3arOCTPEHY BEPIUUHY 3 OJHHUM
MIKOBMM 3HAUEHHSM, TO JAaHWH allfTOPUTM HE BUKOHYETBCS.

brox niarpama BipTyaJdpHOrO NpHIady, INO peatidye 3a3HaucHy
TIOCTITOBHICTH il HaBelleHa Ha puC. 1.

> —

K >

JLELIE L8 Epmd | @
a0 | O i el i

Puc. 1. ®parmenT 0J10K AiarpamMu 1Jisl anpokcumauii 3youis
NPH HASIBHOCTI CILVIECKIB NPOTHJIEAKHOI MOJISIPHOCTI

Y Bumanky, konu 3y0enb Mae 3HAYHE MOPYIICHHS CHUMETpii, TO
MOXIMBHI BHUMaAOK, 1m0 BIT «Gaussian Peak Fit» BusHauae cepequnu ta
aMIUTITYAW JIBUX HAa TpaBUX YacTUH 31 3HAYHUM BiIXWJICHHSIM BiJ
peanbHOTO MiKOBOTO 3HaueHHs. lle cmpuumbeno Ttmm, mo g0 BIT mis
aHamizy HaAXOIWUTh JMIIE Ta 4YacTHHA BIUIKIB, 10 BIiJANOBigae
HapocTalodoMy abo cmajgarodoMy (GPOHTY JO IIKOBOTO 3HAYEHHSI.
TIpruoMy aHaJti3 Ta amPOKCHMAIIiS ABOX YaCTHH BUKOHYETHCS HE3aJICIKHO.
YcepeaHeHHS aMIUTITYAHUX 3HAYeHb Ta IX IMIOJIOXKCHb 3a BiJIIKaMU
CIpHYMHSE 3CyB peanbHOro 3yOus Tta QyHKUil anpokcumarii. s
3amo0iraHHIO 3CyBY BepIMH (YHKIIH [ayca BIiZHOCHO peasbHOTO
MakcUMyMa Np OyJIO 3amporOHOBaHO J3€PKAIBHO JyOJIFOBATH MAaCUBHU
JIAHUX, [0 BiANOBIAal0TH MiBii Y| [N] Ta npasiit YR[N] yactunam 3yois.
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IMpu meomy o BIT «Gaussian Peak Fit»y HagxomsTs MacWBH AaHHX
MOBHOI[IHHUX CHMETPUYHUX IMITYJIBCIB 3 SIBHUM IMOJOXEHHSM BEPLIMHH
3yOLs, IO CTBOPIOE YMOBHU IJISl CHIBIAJaHHS BEPINHH JIIBHX Ta IMPaBUX
YacTHH aBTOMATHYHO BH3HadeHWX [aycoBux ¢(yHkmii. Jammit anroputm
HaBE/ICHO Ha YacTHHI OJOK CXeMH Ha puc. 2.

Puc. 2. ®parmenT 010K aiarpamMu A5 anpokcumanuii 3youis
3 IIMPOKOIO MJIACKOI0 BEPLIMHOIO NPH 3MillleHOMY
MaKCHMAaJbHOMY 3HAYEHHIO

Byna BusiBIIeHa HM3bKa TOYHICTH ampoKcHMalii y BHIIAJKYy BY3bKHX
¢parMeHTiB 3yOuiB, IpH IIbOMY MacHBH IAaHUX IOJOBHHOK 3yOIiB, IO
HAAXOIATh Ui aHanizy no BII He mepeBumyrote 10-Tm Bimmikie. s
30UTBIICHHS KiJIBKOCTI BIIJIIKIB 3alPOIIOHOBAHO JIOTIOBHIOBATH BUILICHI
(parMeHTH MacHBIB JJaHUX HYJbOBUMH Bijitikamu. [IpuiHsTHI pe3yasraTu
Oymy OTpuMaHi HpPH CHUMETPUYHOMY JIOTIOBHEHHI (pparMeHTiB 3yOuiB
I’ SITbMa HyJTbOBUMH BiJUTIKAMHU 3 KOYKHOI CTOPOHH.
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BinnoBigHuii anroput™ rnokasaHuil Ha puc. 2 B cTpykrypax «Casey, siki
BUKOHYIOTbCS y BHIAJKy, KOJNHM KUIBKICTh BIAJIKIB (parMeHty He
nepesuiye 10-tu.

Iomanpma o0poOka maHWX 3BOAWTHCSA IO poboTH BOymoBaHmx BII
«Gaussian  Peak  Fit», cmiBcTaBIeHHIO 3TEHEPOBaHWX  (DYHKITiH
AIPOKCHUMAIlii YaCTHH 3yOLiB, IUIIXOM yCEepPETHEHHS 3HaUeHb KOe(illi€HTiB
aMIUTITYZ Ta CEpeInH IMITYJIbCIB, TPYIYBaHHS PO3PaxOBaHUX Koe(illi€HTiB
IO KIAacTepy IaHWX Ta BUOAJCHHIO HA/UIMIIKOBUX IONOMIKHUX 3HAYCHb
BIJUTIKiB, 110 TOJTABAJIACS PaHillIe 32 HEOOX1THOCTI.

[Mpuknan pobotu crBopeHoro BIT naBexenwmit Ha puc. 3. Ha BepxHROMY
rpadiky MoKa3aHUi BXiTHUN 3y0elb (OUIMM KOJIbOPOM 3 BUMILICHUMH TOYKaMU
JIAHUX) Ta OCTAaTOYHMH pe3yJbTaT anpokcumarii. Ha HwkHIX rpadikax
300paxkeHHil pe3ynabTaT po30MBaHHS 3yOls 3a (POHTAMH Ha J[Ba OKPEMHX
JBepKAIbHUX 3YOLll 3 anmpoKcuMalli€ro iX cuMeTpuyHuMu QyHkuismu [ayca.
[Mapamerpu 3y0r114 micis 00’ €AHAHHS BUBEACH Y KJIacTep JaHUX.

Ly b Pl i b/ DR Uy

3 & &2 4 b s 0 2 St % B & %
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Puc. 3. lIpukiaan o0po0Ku JaHUX Ta AaPOKCHMAILIiA OKPEMOro 3youst

3anpornoHOBaHU anTopuT™M Oylio ampoOoBaHO IS aHali3y MIECTH
rpyaaux BigseaeHp kapuionukiry (V1...V6) EKD curnamy. Pesynbpratu
MIPOBEJICHOI arpokcuMarii HaBeaeHi Ha puc. 4. ToHkuMU OiLTMMHU JiHIIMU
MOKa3aHi BXiJHI JaHi MacCHBIB TPYAHHUX BiIBiI€Hb, & TOBCTUMH JiHIIMH —
pe3yIbTaTH alpOKCUMAIlil HeCUMETpHYHIMU (yHKIissMU [ayca.
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Puc. 4. Pe3yabTaTn anpoxkcuMauii mecTu rpyAHUX BiiBeleHb
EKT curnany

Jiis KOKHOTO BifiBeeHHA OyJIO pO3paxoBaHO KOEQIIIEHT KOPEJSIii,
3HA4YEHHS SKuX € Onm3pkuMu a0 1. Ile Bkasye Ha NMPUHHATHUI 3araabHUH
pe3ynbTaT anpoKcuMaliii.

BizyanbHO MOXHa CIIOCTEpIiraT JIOKajJbHI HEIOJIKH, OCOOJIMBO B
MICISIX MOJOTUX (QPOHTIB 3yOILIB MMPU HASBHOCTI A00Ope BUPAKEHUX TOUOK
NeperuHy Ta TOJIOKEHHs cerMeHTy ST. PosTanryBaHHS OCTaHHBOTO
BIZITHOCHO 130J1iHii MiCTUTh AiarHocTH4HY iHpopMarlio [5]. Lle BianosigHo
NoTpedye MOAANBIIOTO JOOIPAIIOBAHHS AJITOPUTMY allPOKCUMAIL].

B pesynmbraTi Oyno yHOCKOHAIEHO alrOpUTM JUIS AalpOKCHMALil
Ol0JIOTIYHUX CHTHANIB HecuMeTpuaHuME (yHKIisMu [ayca. 30inpmieHa
BIICBHEHICTh alpOKCHUMAIIii 3yOLiB TPH HASBHOCTI: CIICCKIB MPOTHIC)KHOT
MOJSIPHOCTI; IIMUPOKOT IUIACKOI BEpIIMHM 3yOIst Ipu  3MillEHOMY
MaKCHMaJIbHOMY 3HAa4e€HHIO Ha KpaWHi BiJUIIKW; 3HAYHOTO IOPYLIEHHS
cuMeTpii 3yO1iB; By3bKHX (pparMeHTiB 3yOmiB.

CTBOpEHO BipTyadbHUH MPHIAA U allpOKCHMAaIlii CUTHANIB (30KpeMa
BimBenmenb EKI'  curHamiB, OOBiAHMX  JWXAJIbHUX  IIyMiB  Ta
(hoHOKapaioCHTHAIIIB) 3a JOMOMOTO HecuMeTpuuHuX (ynkmiin [ayca.
AHaiti3 BU3HaYeHNX KOEQiIieHTiB JO3BOJIINTh BUKOPHCTOBYBATH iX B SIKOCTI
YCEpEeAHEHUX KPUTEpIiiB Ul NIarHOCTUKH BIINOBIIHUX 3aXBOPIOBAHb, 10
notTpe0ye MOAaNbIINX JOCHTIKECHb.
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HeoOxigHe monainbllie yJOCKOHAJICHHS IAaHOTO alrOPUTMY, 30KpeMa
IPY HasIBHOCTI IOJIOTMX (DPOHTIB 3yOLIB 3 H0Ope BHPaKCHUMH TOYKaMHU
MEepernHy Ta MUITXOM 30UTBIICHHA BHUOIPKHM CTaTHCTUYHOTO aHaJi3y
SKCIIePUMEHTAJIbHUX JaHHX.

JlirepaTtypa:

1. Huxudopos I1. JI. Moaens aiekTpokapIuorpapuuecKoro CUTHajIa
Ha OCHOBE COBOKYITHOCTH KOJIOKOJIBHBIX HMITYyJIBCOB. Becmmu. Mon00bix
yuenvix. Cep. Texn. nayxku. 1998. Ne 1. C. 64—68.

2. Ab6pamoB M. B. Amnmpokcumanusi SKCIHOHCHTaMH BPEMEHHOT'O
Kapauosiorudeckoro psna Ha ocHoBe OKI'. Becmuux xubeprnemuxu. 2010.
Ne 9. C. 85-91.

3. Koueprina C. C., IOpko O. O. Amnpokcumanis EKI' curnamy
«3MIHEHUMH» TayCOBHUMH IMIyJbcaMH 31 30€pEeKECHHSIM J1arHOCTHYHO-
BaXIUBUX TOUYOK. Bicnux KpHY im. M. Ocmpoepadcvkozo. Ne 3/2012 (74).
2012. C. 58-61.

4. T'omomumii P. A., FOpko O. O. Anpoxcumariisi 00BiTHOT aKyC THIHHX
CUTHAJIB. AKmyanvHvle HAyuHble UCCIe008AHUA 6 COBPEMEHHOM Mupe.
XXXIII Medcoynapoonas nayunas xongepenyusa (26-27 ansaps 2018 2.):
Coopauk HayuHbeIX TpymoB. Ne 1(33), u. 8. IlepesicmaB-XMeIbHHUIIKAH,
2018. C. 101 - 107.

5. batkun U. 3. BBepeHue B KIMHUYECKYIO DJIEKTPOKapAHOTrpaduio.
VHTepakTuBHAsA NEKIUS U1 CTYJACHTOB M Bpaded oOmeil mnpakTHKy.
URL: http://www2.fesmu.ru/PolTxt/U0013/ecgLecture/lecturel.htm. (lata
3BepHeHHA: 20.05.2021).

71



Technical sciences: the analysis of trends and development prospects

FOOD TECHNOLOGIES

DOI https://doi.org/10.30525/978-9934-26-109-1-17

HEPCIIEKTUBH KOMIIVIEKCHOI'O IEPEPOBJIEHHSA
TOMATHOI CHPOBUHHA

Bennepceka O. B.
KAHOUOam mexHiuHUX HayK,
doyenm Kageopu mexHono2ii KOHCEP8Y8AHHS
Hayionanvuuii ynieepcumem xapuoeux mexuonozii
M. Kuis, Yxpaina

Xap4oBa NMPOMHCIIOBICT € BasKJINBOIO CKJIAZIOBOIO arpapHOTO CEKTOPY
eKOHOMIKH, sKa BiJirpa€ TMPOBINHY POJb Yy BHPIMICHHI MPOOJIEM IMOIO
3a0e3reueHHsT HACENICHHS NPOAYKTaMH Xap4iyBaHHS B acCOPTUMEHTI Ta
o0csrax, JocTaTHIX st (opMyBaHHS 30aJJaHCOBAHOTO XapYOBOTO PAIlioHY.
Matoun 3Ha4yHI MOXKIIHMBOCTI, Tajy3b MOXeE 3a0e3le4nTH BHYTPIIIHI
NOTpeOr HaceNeHHs KpaiHHU Yy MPOJOBOJIbYMX MPOJIYKTaX, Ha SIKI IPHUIIaaae
noHan 50% ocobucroro cnoxxuBanus [1, c. 5].

BUKOpHCTOBYIOYHM CHPOBUHY POCIHHHOTO 1 TBapUHHOTO IOXOJKECHHS,
XapyoBa MPOMHUCIIOBICTh OUIBIIOI MipO0, HDK IHII BHIM BUPOOHHUIITB,
OB’si3aHa 13 CLJIBCHKUM TOCIOAapcTBOM. bim3bko 60% CiibChbKOrocmoaap-
CBKOT NMPOIYKIIii HAZXOANTH Ha IIPOMHUCIIOBY TIEpPepOOKY, 25% CIIOKMBAETHCS
Y CBIKOMY BUTJISAI], @ pelTa BUKOPUCTOBYETHCS Y CIIIbCBKOMY T'OCIIOAAPCTBI.

KomriekcHe BHKOPHCTaHHS BiIXOJIB Xap4oBOi IPOMMCIOBOCTI Ha
BCIX CTaJisIX MPOAOBOIBYOTO JIAHIIOTY «BiJl BUPOOHHMIITBA 10 CIIOXKUBAHHS €
TIPOTPECUBHUM HAINpsIMOM 3a0e3IeUeHHsT Pecypco30epekeHHs B HalliOHAJb-
Hilf ekoHOMIIl. PHHKOBI TpaHchopMarii, sKi BiIOYIHCS B arpapHOMY CEKTOPi
VYkpainu, CHpusuTd BOPOBADKEHHIO y  BHUPOOHWITBO  HAWBAXKIIMBIIIHX
JOCSATHEHb HayKOBO-TEXHITHOT'O TIPOTPECY Ta CBITOBOTO JJOCBIY 3 BTOPHHHOTO
BUKOpHUCTaHHS BigxomiB. CydacHi iHHOBamIifHI PO3POOKH CIPHSIOTH JIHIIE
YaCTKOBOMY PO3B’SI3aHHIO CYNEPEYHOCTEil MiXK 3pOCTAlOuMMH  TIOTpeOamu
HACEJICHHS y BHCOKOSKICHMX TMPOAYKTaX XapdyBaHHA 1 OOMEXEHHMH
o0csiraMi BUpOOHHIITBA CLITBCHKOTOCTIONAPCHKOT CHPOBUHMU.

HaykoBo-npakTHuHi pe3yJIbTaTH JIOCHI/DKEHb I0JI0 KOMIUIEKCHOTO
BUKOPHCTaHHS  BIIXOMIB  Xap4yoBOi  MPOMHUCIOBOCTI  JIO3BOJISIIOTH
OTPUMYBATH CYTTEBY €KOHOMIIO MaTepiaJlbHUX Ta €HEPreTHYHHUX PECYPCiB,
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3a0e3MeuyroTh MiJBUIIEHHS PIBHS 3aMKHEHOCTI BHUPOOHHYO-PECYPCHUX
IUKIIB y Traiy3i, IIO0 CIpHUSE 3POCTAHHIO EKOHOMIYHOI e(EeKTHBHOCTI
BUPOOHWITBA TPOMYKIii, 30iMbIIeHHIO ii OOCATIB Ta acOpPTHMEHTY.
Bonrowac, MiHIMI3yeThcS —Tpomec  3a0pyIHEHHS  HAaBKOJIHITHHOTO
MPHUPOIAHOTO CEPENOBUIIA BUPOOHHINMH BiIXOIaMH.

Y 1UomuHI KOMIUIEKCHOTO BHWKOPHCTaHHSA BIOXOHIB  Xap4oBOi
MIPOMHCIIOBOCTI Iepe0yBae ifiest BIPOBAKEHHS Y BUPOOHHUIITBO HE JIHIIIE
Mamo- i 0e3BigXOJHMX TEXHOJOTIH. 3amydeHHS BiOXONiB y BHPOOHWYI
MPOLIECH arpONPOMHUCIIOBHX MIJNPUEMCTB y SIKOCTI BTOPUHHOI CHPOBHHHU
JIO3BOJISIE MEPETBOPIOBATU 11 y IIHHUHA NPOAYKT 3 HACTYIHHUM LIMPOKUM
BUKOPHCTAaHHSI MOr0 SK Yy BHUIVISAI KOPMIB ISl Tayy3i TBapMHHUITBA Ta
OpraHiyHMUX JAOOPUB JUIA Tally3l POCIMHHHITBA, TaK 1y (apMaueBTHYHIN i
KOCMETUYHII TPOMHUCIIOBOCTI.

Kadenporo TexHosorii koHcepByBaHHA HalioHambHOTO YHIBEpCHTETY
Xap4YOBHX TEXHOJIOTIH pO3pOOIEHO KOMIUICKCHY TEXHOJIOTIIO TepepoOIeHHS
TOMaTHOI CHPOBHHHU. OCOOIHMBICTIO 3aITPOIIOHOBAHOI TEXHOJIOTII € JOAaTKOBE
BUKOPHUCTAaHHS Ul IIEpepoOKHM BTOPHHHHX PECYPCIB TOMATONEPEOOKH —
TOMATHOTO HACiHHS Ta TOMaTiB TEXHIYHOI cTuTiocTi [1, c. 8].

IcHyto4i TexHoOTii MepepoOIeHHs BTOPUHHOI TOMAaTHOI CHPOBHUHH —
MaoeeKTUBHI, BiIPI3HAIOTHCS 0araTOCTYIIYaCTIO, BHCOKUME BHTPaTaMH
pI3HMX BUIIB €KCTPareHTiB i, SK HAaCJiJIOK, BTpaTaMH KapOTHHOIMIB 1
tokodepomiB. J[o ckiaay TOMaTHHUX BiIXOMAIB BXOIATh, (%0 1O CHPOBUHH):
nynabna g0 4,9, obononku — 0,6; CymIMHHI BOJIOKHA, IUIOJOHIKKH,
nozapiOHeHi HaciHHs 1 obosoHkn — 0,4. Y HaciHHI TOMaTiB (TIOBITPSIHO-
cyxomy) wictutees 27-30% mimigie, 25-35% asotuctux 1 11-18%
6€3a30THCTHX EKCTPAKTUBHUX PEYOBHH, 2,5-5,8% MiHEpaJIbHUX PEYOBHH 1
12-25% nemrono3u. O6om0HKM TOMATIB MIicTATh 10 10% Bosoru, 0IuU3HKO
70% mnemono3u, 5% NEKTUHOBUX pe4oBHH, 5,4% OinkiB, 3,3% xwupy,
6,5% 30mm 1 2,5 mr/100 r xapotuny [2, c. 73].

Juss  BupimeHHA TpoOJeMH KOMIUICKCHOI MEepepoOKH TOMATiB i3
BUKOPDHCTaHHSIM BTOPMHHUX TOMAaTHHUX pECypCiB HEOOXiTHO IPOBECTH
MOIIYK HOBUX TEOPETHYHUX i €KCIIEPHUMEHTAIBHO OOIPYHTOBAHHX YSIBIICHb
PO TPOLIECH, III0 MPOTIKAIOTh MPH MepepoOIeHHI TOMATIB.

IIpn BWBYEHHI MiHEpaJbHOTO CKJIQAy BCTAaHOBJIECHO, IO HACiHHA
TOMATiB € 0araTuM JPKEpelIoM MiHepalbHHUX PEUOBHH, OCOOJIHBO Kallilo,
KaJbllifo, MarHiro, 3amiza i ¢ochopy. MiHepanpHHUN CKIIaA Bipi3HAETHCA
ONBII CTIIPUATIMBUM CITIBBIIHOIICHHSAM Kamblito i ¢ochopy (1:2,3)
y MOpiBHsAHHI, Hampukiax 3 coer (1:3,1), mo mnokpamrye 3acBOEHHS
Kaiplito 1 gocdopy. Y Oinkax HaciHHS TOMaTiB BH3HA4eHO 17 amiHO-
KHCJIOT, B TOMY YHCJIi HE3aMIHHUX aMiHOKHCIIOT B KitbKocTi 33%, ni3uny —
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7,11-7,43%, 1m0 WIATBEPIKYE BUCOKY OIOJOTIUHY I[IHHICTh HACIHHSA
tomartis [3, ¢. 123-125].

[liHHICTP KOMIIOHEHTIB, IO BXOIATH JO TOMATHOTO HaciHHA (OiTOK,
oIlisl 3 BHCOKAM BMICTOM TOJiHCHACHUYEHHUX >KUPHUX KHCIOT, BiTaMiHH,
MiHEepalbHI PEYOBHHH) IO3BOJISE PO3TIANATH HACIHHS TOMATIB B SKOCTI
N00aBKH [T 30araueHHs Xap4OBHX IIPOIYKTIB.

Bceranosneno, mo poxaBaHHs 1m0 4% TomaTHOI OJii, IO BOJIOIE
AHTHOKHCIIIOBAJGHUMY BJACTUBOCTSAMH, [Ja€ Kpamli pe3yibTaTH, HiXK
JIOaBaHHs HIIMX aHTUOKCHAAHTIB. Tako)K BCTAHOBJICHO, 1110 TOMATHa OJIisl
OiplI mpuaTHa IS cralimizamii  KOHUEHTpaTy B-KapoTuHy, HiX
KOHILIEHTpAT BiTaMiHy E, 1110 32CTOCOBYETHCS 3 LII€I0 METOIO.

IMpu mepepoOui TOMATiB Ha KOHLEHTPOBAaHI TOMATOIPOIYKTH
YTBOPIOIOTHCS BIIXOH Y BUIJISAI IIKIPOYKH, HACIHHS. Y BHYaBKax TOMAaTiB
MICTHTBCS 3HAYHA KiJBKICTh OLJKIB, JIMiIiB, BYTJCBOAIB 1 MiHEPaIbHHUX
PEUYOBHH, [II0 TOBOPHTH MPO IX BHCOKY Xap4yoBY LiHHiICTh. CIiJ 3a3HAYMTH,
10 OCHOBHUMHU KOMIIOHCHTaMH OLTKOBOTO KOMIUIEKCY BUYaBOK TOMATIB €
roOymiHu, AKi MarTh BHCOKY OiONOTiYHY IiHHICTE. OCOOIUBICTIO
XIMIYHOTO CKJIAy BHYaBOK TOMATIB € IPHUCYTHICTh B HHUX TIIFOKO3HIIB:
HapiHTiHAa 1 G-ToMaTwHA. KiJbKICTh TJFOKO3HWIOIB y BHYaBKAaX TOMATiB
HEBHCOKa 1 HE MOXKE HaJaBaTH HETaTUBHOI'O BIUIMBY Ha TOTOBI MPOIYKTH —
MOPIr TipKOTH HapiHruHa ctaHoBUTH 2-10-3%, a d-tomaruna — 5-10-3%.
XiMIuHMH CKJIa]] TOMaTHUX BUYABOK HaBeAEHO B Tadiwmii 1.

Tabmuns 1
IMoxa3Huk BwmicT
Bouoricts,% 13,1..14,7
Kapotus, mr/100 ¢ 12,7..16,8
Knitkosuna,% 27,4..30,1
Binok,% 15,2..16,5
Bitamin C, mr/100 r 52,3..69,3
OpraniuHi KUCT0TH,% (B IepepaxyHKy Ha OITOBY) 0,192..0,198

AHa3yI09M OTPUMaHi JaHi, MOKHAa 3pOOUTH BHUCHOBOK, IO B PE3yJib-
TaTi mepepoOKHM TOMATiB yTBOPIOIOTHCS BTOPHHHI TNPOAYKTH 3 BUCOKUM
BMicToM KapotuHy (12,7 wmr/kr), BitaminiB C (52,3 mMr%), 3 BHCOKHM
BMicToM npoteiny (15,19%) 1 onTuMansHUM CITiBBIAHOIICHHSIM OpraHIYHMX
kucnot (onrooi — 0,192%, Monounoi — 3,21%, MacisiHa KMCJIOTa BiACYTHS).
OTpuMaHi JaHi CBi4aTh MPO JOUUIBHICTH MOAATBIIOrO NEePepOOIICHHS
TOMaTHUX BUYAaBOK 3 METOIO BHJIYUEHHS [IIHHMUX KOMIIOHEHTIB.
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Frozen meat has become an important product of international trade [1],
and modern consumers want the quality of frozen products to match the level
of chilled [2; 3]. The search for new, modern and economical methods
of preserving the quality of frozen meat products is important [4-6].

It is known that the loss of meat during refrigeration is affected by the
content of adipose tissue [7-9].
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W, °C 2 °C

min

7, min
freezing defrosting
Fig. 1. Thermogram of the process of freezing-defrosting
meat systems:
1 — lean pork; 2 — semi-fat pork; 3 — fatty pork; 4 — lard
Table 1

Parameters of the temperature dependence of effective specific
thermal capacity of comminuted meat systems pork
of different varieties and lard

Parameters - Pork
lean | semi-fat | fatty | lard
At freezing
Te, °C -0,7 -1 -0,4 -
AT, °C 15 1,9 2,6 -
AH, JIK 88 74 55 -
AH, JIK 207 189 179 258
Aw 0,26 0,22 0,17 -
At defrosting

Ten °C -1,7 -2,1 -1,9 -
ATy, °C 8,1 8,8 72 -
AH, JIK 95 59 51 -
AH, JIK 180 164 154 103
Aw 0,28 0,18 0,15 -

The aim of the study was to determine the influence of the
morphological structure of pork on thermophysical parameters in the
process of freezing-thawing.

To obtain meat systems used category Il pork according to DSTU 7158:
2010 "Meat. Pork in carcasses and carcasses. Specifications": lean pork
(muscle tissue with a mass fraction of adipose tissue 10% in the skin or

without the skin); semi-fat trimmed pork (muscle tissue with a mass
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fraction of adipose and connective tissue 30-50% in the skin or without the
skin); Pork trimmed fat (muscle tissue with a mass fraction of adipose and
connective tissue not more than 80% in the skin or without the skin); lard
sausage lateral, backbone according to the current regulatory
documents.The technique for obtaining minced meat systems and the
method of research into thermal-physical characteristics of minced meat
systems are described in paper [10].

Examples of the thermograms curves of samples freezing-defrosting
were of the shape shown in Fig. 1.

For revealing and comparing thermodynamic changes during
refrigeration, used the method of to determine the effective specific thermal
capacity by thermograms of freezing-defrosting and a set of information
parameters (Table 1) associated with it [11].

The study of thermophysical characteristics of meat systems based on
minced pork with different chemical composition in the process of freezing-
thawing. Information parameters of temperature dependence of effective
specific heat capacity are received: T — cryoscopic temperature, °C; AT —
cryoscopic interval of temperatures, °C; AH,, — specific heat capacity of
phase transition in a cryoscopic interval of temperatures, J/K; AH is the
change in enthalpy in the temperature range (A7) of the measured sample,
AT, J/K. The proportion of moisture (Aw) — that share of moisture, which
changes its aggregate state in a cryoscopic interval of temperatures). It is
shown that the morphological structure of meat (the ratio of muscle,
connective and adipose tissue) and its chemical composition significantly
affect the thermophysical parameters of meat systems in the process of
freezing and thawing. It is revealed that under the conditions of freezing-
thawing cycle with increasing mass fraction of fat in the meat system there
is an increase in cryoscopic temperature, decrease in cryoscopic
temperature range, increase in moisture content, which changes its physical
state in cryoscopic temperature range, increase in specific heat of phase
transition. cryoscopic temperature range. The nature of the change in the
cryoscopic temperature range allows us to determine that the presence of
fat significantly affects the freezing-thawing process.
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Nowadays, due to the accelerating pace of life, people are gradually
showing some sub-healthy conditions, so we are paying more and more
attention to food health and safety. In the world food industry, healthy, safe,
and nutritious food has become the focus of attention. Research on food
functional ingredients and the development of functional foods has become
a hot spot and development trend of food research in the world [1, p. 2].

Functional foods refer to foods with specific nutritional and health-care
functions, that is, foods that are suitable for specific people to eat, have the
function of regulating the body, and are not for the purpose of treatment [2,
p. 94]. Its scope includes foods that enhance the body’s physique; foods
that prevent diseases; foods that restore health; foods that regulate body
rhythms and foods that delay aging. People add active nutrients that are
beneficial to body tissues to food to effectively reduce or prevent human
diseases and protect the health of the body [3, p. 12].

Many studies in different countries around the world are devoted to the
study of functional nutrition. In the current functional food market, there
are many low-calorie, low-fat functional foods; at the same time, people
are optimistic about the market for plant foods such as health teas and
Chinese herbal medicines; in addition, the high-tech production and
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advanced technology production of capsules and tablets have the
functionality. The development of food will get better and better. But in
combination with meat products, the development of functional products is
relatively weak.

Combined products can meet the needs of humans for a balanced diet.
Together, they can develop higher biological value, and their sensory
characteristics are not inferior to traditional products [4, p. 20].

According to statistics, in the world’s meat semi-finished products
market, frozen products account for the largest share, while refrigerated
semi-finished products account for 40% of it. They are popular.
The reasons for our increased demand for semi-finished products include
[5, p. 50; 6, p. 139].

There is not much research on the combination of pork and fish to
determine its compatibility. Pork-based and fish-based studies have shown
that these products are not inferior to traditional foods based on pork and
beef in terms of their functional technology and sensory properties.

The purpose of our work is to verify the production of combined meat
products, semi-finished products made from regional non-traditional raw
materials, and research on the functional and technical characteristics of
minced meat and finished products.

The information about ingredient of developed recipes is shown in the
Table 1.

Table 1
The recipe of the semi-finished meat control and test samples
Ne Ingredients Homemade cutlets Sample Ne 1 | Sample Ne 2
control
1 | Pork 30,5 30,5 25,5
2 | Beef 30,5 - -
3 | Freshwater fish - 30,5 34,5
4 | White bread 12,0 12,0 12,0
5 | Breadcrumbs 4,0 4,0 4,0
6 | Onion 15 15 15
7 | Black pepper 0,06 0,06 0,06
8 | Eggs 2,0 2,0 2,0
9 | Salt 1,2 1,2 1,2
10 | water 18,3 18,3 18,3

The technological process is performed in fig. 1.
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~

Processed ’ Fish Preparation of secondary
pork/beef meat ~ +— raw materials (onion, salt,
J l black pepper ground,
Comminution on a roll { Prt‘puralmn of &
with grating orifices stuffing (2-6 min)
‘ diameter 2-3 mm ‘L

\ Formation of cutlets: Round
Soaking of bread form, mass of 1 cutlet 50 g
in cold water N

18 °C - 3 hours, -25...-35°C -1

Freezing at temperature no more
hour, up to t° inside no more —10 °C

Storage at t° no more -
10 °C no more 3

Figure 1. Technical solution for processing semi-finished products

In the course of the research, we analyzed the functional technical
parameters of the semi-finished model minced meat containing products of
pork and freshwater fish. The results are shown in Table 2.

Table 2
Functional and technical characteristics of minced meat samples

Indicators Minced meat samples

Control Sample Ne 1 SampleNe 2
W, % 71.04+0.80 72.83+0.57 82.42+1.16
WBC,,,% 97.71+1.27 96.75+0.70 98.95+0.18
WBC,, % 69.41+0.90 70.43+0.50 81.54+0.16
pH 5.70+0.01 6.25+0.003 6.73+0.12
WHC, % 63.06+0.00 62.85+0.00 76.47+0.05
EC, % 97.00£1.41 98.00+0.00 98.00+0.00
ES, % 63.43+3.11 67.03+£0.51 69.49+2.56

The results given in Table 4 indicate that the meat-containing semi-
finished products in Sample 2 have the best functional specifications. The
moisture content of sample 2 was 82.42+1.16%, which was higher than that
of sample 1 72.83% and control group 71%. Comparing Sample 1 and
Sample 2, the analysis results confirmed that the combination of pork and
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freshwater fish formula can improve the indicators of WBC, EC and ES.
The higher the ratio of fish-containing meat, the higher the water holding
capacity and emulsifying ability of the minced meat sample.

Control Sample Nel(With fish) Sample Ne2(With fish)
Appearance
Overall >
assessment 4 color
3
2
1
0
juicy smell
taste consistency

Figure 2. Outline of quality assessment

Figure 2 is the sensory evaluation results of the research samples.
Figure 2 shows the outline of the sensory evaluation of the sample. Overall,
the sensory evaluation of recipes using fish is better than the recipe using
beef. Compared with sample 1 and sample 2, sample 2 with a larger
amount of fish has better sensory parity results.

Through research and analysis, recipes that combine pork and
freshwater fish can completely replace pork and beef recipes. Researching
the formula of semi-finished products containing pork and freshwater fish
meat, we have obtained products with high functional and technical
characteristics: water-binding capacity is as high as 82.415%, water
retention capacity is as high as 76.47%, emulsification capacity is as high
as 98.0%, and the emulsification stability is as high as 69.49%. According
to the data obtained, the moisture content in the sample depends on the
composition of the formulation. Compared with the traditional type of
combined semi-finished meat products, its function, technology, and
sensory characteristics are higher. Therefore, functional semi-finished
products made from the combination of pork and freshwater fish meat can
be developed.
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KPOXMAJIb MIIEHUYHUI
TA MIOT'O ®I3UYHA MOJUPDIKALIIS

Xomivak JI. M.

O0OKMOp MeXHIYHUX HaYK, npoghecop,
unen-kopecnonoenm Hayionanvroi akademii acpaprux nayk Yxpainu,
3ACMYNHUK OUPEeKmopa 3 HAYK080-0peaHizayitinoi pobomu
ITncmumym npodosonvuux pecypcis
Hayionanvuoi akademii acpapnux nayx Ykpainu

KysHneunona 1. B.

O0OKMOP CLIbCbKO2OCNOOAPCHKUX HAYK, CIMAPWULL HAYKOGULL CRIBPOOIMHUK,
3ACMYNHUK 3a810y8aya i00iny MmexHOoN02ii YYKpy,
YYKponpooyKkmie ma inepedicnmie
Incmumym npooogonvuux pecypcis
Hayionanvuoi akademii acpapnux nayx Ykpainu

Bucounnka C. 1.
acnipaum,
MOIOOWULL HAYKOBULL CRIBPODIMHUK BIOOINY A2PAPHOL eKOHOMIKU
i npodosobcmea
Hayionanvua axademis azpapnux nayk Yrpainu
m. Kuis, Yxpaina

Beryn. Binomo, 1o y pisHUX Taiy3six Xap4oBOi IIPOMHCIOBOCTI 3HAUHE
3aCTOCYBaHHS OTpPUMalli TI€BHI BWAM HATUBHUX U Moau(ikoBaHUX
KpPOXMAaJIiB i3 3aJJaHUMM BIACTHBOCTSAMH. JlOCIHI/KEHHSIM BIaCTHBOCTEl
HaTHBHOTO 1 MOAM(IKOBAaHMX BHIIB KPOXMAaJiB IPHCBAYCHI HAYKOBI
pob6otu Keppa P.B. [1], Pixtrepa M. [2], Tpery6osa M.M. [3], AHapeeBa
M.P. [4], T'ynroka M.T. [5], Kapniosa B.T". [6], Jlitesik B.B. [7], Lim Y.-M.
et. al. [8] ra immi.

Ilpore, mo TenepiHROro Yacy HE B TMOBHIH Mipi JOCIHIKEHO
0coOnmMBOCTI 1 MexaHi3MH Moju(ikamii KpoXMallo Ta KpOXMaJIeBMiCHOI
cupoBHHH. TpeTiM micis KyKypyA3sHOTO 1 KapTOIUIIHOTO, 32 BUPOOHHUIITBOM
Y CBITI € KpOXMaJlb MIIIEHUYHUH. 3aBISIKH OCOOIMBOCTSM 3€pHA TIIISHUITI, K
CHPOBHHHM 3 BUPOOHHIITBA KPOXMAJIIO, HATUBHUNA KPOXMajb € BIIMIHHUM 3a
BJIACTHBOCTSAMH BiJl KyKYpyA3SHOTO 1 KapToIuIsHOrO. BinmosimHo, 3epHa
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MIICHUYHOTO KPOXMAIO APIOHIMIi 3a 3epHa KaPTOIUITHOTO 1 KyKYPYI3sHOTO
KpOXMaJliB, MalOTh Kpyriy abo emintuuny dopmy. [TmeHnunuii kpoxmanis
MICTUTD TepeBakHO Kpyrimi (20-35 mxm) i gpibmi (2-10 MKM) 3epHa.
Temreparypa kiericTepu3altii MieHnYHOro Kpoxmaio 58-61°C.

Kpoxmane mImeHWYHAN YTBOPIOE KIEHCTEP HEBHUCOKOI B’S3KOCTI Ta
OiTBII TIPO30pHH TOPIBHAHO 3 KYKYPYA3STHAM KileficTepoM. 3a BHCOKHX
KOHIICHTPAIliIX KPOXMAaJbHOI CYCIeHii BHSABISE 3aTHICTH IO yTBOPEHHS
€IaCTUYHOTO Teiro. € TOMMpPEeHNM y 3aCTOCYBaHHI B KOHIUTEPCHKIH i
XJII00MeKapChKiil MPOMHUCIIOBOCTI.

OTmxe, BUBYCHHs (i3UKO-XIMIYHUX 1 (DYHKIIOHAIBHUX BIACTHBOCTEH
KpPOXMaJIl0 IMIIeHHYHOro i Horo ¢izmynoi Mopudikanii € akTyalbHOIO
MPOOJIEMOIO ISl XapIOBOT TPOMHUCIOBOCTI.

Merta podoTu: BUBUMTH (Di3UKO-XIMIUHI Ta (YHKLIOHAJbHI BIACTUBOCTI
MIICHUYHOTO KPOXMAJTF0 HATUBHOTO Ta (Pi3MYHOMOAU(IKOBAHOTO.

Metoan Ta MeTOTUKH A0CHiTxkeHb. O0’€KTOM TOCTIIKCHHS OynH
KpoXMallb MIICHWYHWI HaTuBHUI (BupoOHuK Viresol, VYropummHa),
KpPOXMaihb MIICHHYHUH (izmaHoMoandikoBaHui, 60pOITHO MOAU(DIKOBaHE
MIICHUYHE.

MinroroBka mociainHux 3pa3skiB. 3xilicHIoBamm (izndHy MoamQikaiio
3pa3KiB KpOXMalll0 Ta OOpomHa mIIeHHYHoro. Momudikario 3paskiB
3IIMCHIOBANIM IIUIIXOM ITiATOTOBKHU iX CHOCOOOM 3aBAaprOBaHHS, 3 HACTYITHUM
CYLIHHSM B KOHBEKTHBHIW cymapii 3a temneparypu 110-120°C Bnpomoxk
30-45 xB Ta 3a Temneparypu 10 60-65 °C 10 OTpUMaHHS POYKTY — OOPOIIIHO
MozmudikoBaHe 13 BMICTOM CyXMX pedoBHH 6-10%, mnoapiOHEHHsM Ta
MPOCIFOBAHHSIM.

MeToaquku IOCTiIKeHb. JIOCTIDKEHHS (i3MKO-XIMIYHHX TOKa3HHUKIB
3pa3KiB 3/iICHIOBAIN 3a JOIOMOTOI0 3araJIbHONPHHHATHX CTAaHJApPTHU30Ba-
HHUX METOJIUK, & CAME BMICT: TIrPOCKOIIIYHOI BOJM — IIPHUCKOPEHUM METOIOM
[9], pH [10], Turpyema kucnotHicTh (K) — MmeTogom tutpyBanss [10], 301w —
METOIOM O030JICHHS Oe3 mpuckoproBada [9], Bmict awminmosu (A) 3a
Pixtepom M. [1], ancopOuiliHy 34aTHICTH — 32 YJIOCKOHAJIEHOIO METO/UKOIO
3 IHANKATOPOM METHIICHOBUM OakuTHHM [11].

Pe3yabTaTH nochigkeHb. B pO3BUTKY YsBIEHb IIOJO MEPETBOPEHD
KPOXMAJIIO MiJ Ai€f0 Moaudikamii mpoBigHEe Micie Ma€ OPiBHAHHA (i3HKO-
XIMIYHHUX BIACTHBOCTEH KpPOXMAJl0 HATHBHOTO Ta MHoro wmozwdikamin
B HATUBHOMY CTaHi Ta B cupoBHHI. L{e 103BossIE GibII TOBHO BU3HAYUTH
3MiHM , IO BigOYBAarOTBCA SK i3 CaMOI0 KPOXMAaJbHOIO TPAHYNIOI TaK i
3 IHIIMMH KOMIIOHEHTaMHu 3a Mojaudikanii KpoXMmaJeBMiCHOI CHPOBHHH.
[opiBHAIBbHI TOKa3HUKHU SIKOCTI IPEICTABIEHO B TaluI. 1.
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Tabmuus 1
SIKicTh KPOXMAJII0 MIIEHNYHOT0 HATUBHOIO Ta MOJM(IKOBAHOI0

HaiimenyBanHus W,% pH K, em® 3o001a,% A%
Kpoxmanb HaTuBHUH 8,43 6,23 18,50 0,23 20,43
Kpoxwam gisiiro- 899 | 625 | 1648 | 020 | 2654
Mo iKOBaHHUH
bopommo mozmdixosane | yq5, | gog | g4 178 | 26,02
MIICHUYHE ! ’ ' ’ '

BigsHaueno, mo micns ¢Gisuunoi Momaudikaiii 3HU3MBCA MOKA3HUK
kuciotHocTi (K) kpoxmamo Ha 2 of., MO BKa3zye Ha 3HIDKCHHS BMICTY
OpraHiYHUX KHCIIOT BHACIIAOK TEIIOBOTO 00podiieHHs. OTxKe, Mae 3HAUHUH
BIUIMB KOMIIOHEHTHHH CKJIaJ, OCKITBKH BMICT OPraHIYHHMX KHCIOT 3HA4HO
3HU3UBCS 3a MoauQikalii cupoBuHH (6oporHa). Bogrouac BinOyiuce 3MiHN
B CTPYKTYpi KpOXMallbHI TpaHyNi, ajpke MOKAa3HWK BMICTY aMino3u (A)
301IpIIMBCST HA 6 ox. BpaxoByrouw, mo kpoxmanb NmeHHdHui Ha 84,2%
CKJIAA€Thesl 3 JPIOHMX KPOXMAJIbHUX TPaHyl, TO 3pOCTaHHS JIiHiIHOT
YaCTHHU KPOXMAJIFO Ma€ JIOCTATHBO BUCOKHUH 1MOKa3HUK. CIIill BpaxyBaTH, 10
koeQilieHT MoandIKaLil A1 KpOXMaIII0 NIIEHUYHOro ctaHoBuTh 0,784 [7].
3a Takoro koedilieHTy Moaudikarii CTymiHb KPUCTaJIIYHOCTI 3pOCTac
3 36,4% 10 47,2%, 1110 BiAIOBIAHO CIPHUSIE 3aCTOCYBAHHIO TAKOTO KPOXMAITIO
JUIsl BUPOOHMITBA xJi0a 3 MOJOBXKEHMM TepMiHOM 30epiranus. OTxe,
3B’s13aHa BOJIOTA 3 KPOXMAIBHOIO TPAHYJIOI0 MOKE BHKOPHCTOBYBATHCH SIK
BOJIOTOTIOTJIMHAIEHIH KOMITOHEHT.

Bimomo, mo ogHWM 3 TOKa3HWKIB (YHKIIOHAIBHOI 3MaTHOCTI €
copOIlifiHa €MHICTh 3a METHJICHOBHUM OJakuTHUM. MOJIEKynH iHIHKA-
TOpa METHJICHOBOTO OJIAKHUTHOTO aJcopOyIOThCS Ha TOpax IUIOIIEIO
0,78-1,3 HMZ. IHaukaTop METHICHOBHMM OJAKUTHHH — 1€ MOJeKyJia
0araTorpaHHUK, siKa HE MPOHUKAE BCEPEIAUHY MIKPO- 1 ME30TIOP.

MoaudikoBaHi KpOXMaJICHIPOAYKTH, XapaKTePH3YIOTHCS PO3BHHEHI-
OO TOBEPXHEI0 e()EeKTHBHOTO pajiycy Mip, M0 JO3BOJISAE M HAKOIIH-
YyBaTH B CBOil CTPYKTypi Oiiplle BOAM Ta CHPHUITINBO BIUIMBATH
Ha MPOTiKaHHSA (EepPMEHTATHBHUX IOHOOOMIHHMX 1 IHIIMX peakii
B IIUTYHKOBO-KHIIKOBOMY  TpakTi. 30unbimeHa copOuis —iHIUKATOpa,
MO (IKOBAHUX KPOXMAJICIIPOJYKTIB, SIK BIJIOMO KOPEJIOE 3 COpOLi€ro
HUMH MIKpOOpraHi3miB, 30kpema, E. coli. Omxke, ancopOuisi METHICHOBOTO
OJIAKMTHOTO 3aJI€XKHTh BiJl IINTOMOI IIOBEPXHI YacTOK rpanyi. PesynbraTu
JIOCITIJKEHB TIPEJICTABIICHO B TaOHIIi 2.
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Tabnuws 2
CopOuiiiHa eMHicTh 3pa3KiB KPOXMAJII0 NIIIEHUYHOT0 HATHBHOI'O
Ta MOIM(iKOBAHOI0, BKIIOYaI0YU MoaudikoBaHe B CHPOBHHI

(n=3, p=<0.05)
Ne CopOuiiiHa eMHicTh G0polIHA, MI/T
HaiimenyBanHs .
n/n HATHBHE moaudikoBane
1 Kpoxmans nennynuit 46,42 109,61
2 BopomHo nmennyxe 49,37 119,64

BimmideHo, mo npoBenaeHHs (Gi3uuHOi Moaudikalii crpusie 3pOCTaHHIO
cOpOLifHOI €MHOCTI SK IS KPOXMAJl0 B HATHBHOMY TaK 1 B CHPOBHHI.
OTtxe, TemioBa 00poOKa 3MIHIOE CTPYKTYPY KOMIIOHCHTIB, IIO CIpHSIE
MABUIICHHIO COPOLIHHOT EMHOCTI MTPOAYKTY.

BucnoBku. BuBueHO (i3WKO-XIMIYHI MOKAa3HWKH MIICHUIHOTO
KPOXMAJIIO Ta TOKa3aHO BIUTUB (Hi3MIHOT MOTU(IKAIl]l Ha 3MiHY CTPYKTYpH
KpOXMalbHUX TpaHyl. Bu3HaueHo copOmiiiHy €MHICTh SK CKIIaJOBY
(yHKIIOHANBHOCTI  NMPOAYKTY Ta IOKa3aHO, w0 3a Moaudikarii
KPOXMAJIETIPOAYKTH, XapaKTepU3yIOThCS PO3BHUHEHIIIOI  IOBEPXHEIO
e(eKTHBHOTO pajiycy IOp, IO JA03BOJISE IM HAKOMUYYBAaTH B CBOIH
CTPYKTYpi Oinbllle BOAM Ta CHPUSTIMBO BIUIMBATH Ha IPOTIKaHHS
(hepMeHTaTHBHUX I0HOOOMIHHUX 1 IHIITUX PEaKITii.
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JOCJIJIKEHHSA EKPAHYIOUNX BJIACTUBOCTEM
PIZIMHHUX KOMIO3UIIMHUX MATEPIAJIIB

Jlepuenko JI. O.
O0OKMOPp MEXHIUHUX HAYK, OOYEHM,
doyenm Kagedpu asmomamusayii NPoOeKmy8ans eHepeemu4Hux
npoyecie i cucmem
Hayionanvnuuii mexniunuii ynigepcumem Yxpainu
«Kuiscoxuti nonimexuiunuti incmumym imeni leops Cikopcbko2o»

ITanosa O. B.
KAHOUOAm MexHiuHUX HAYK, OOYeHm,
3agioyoua kageopu gisuxu
Kuiscokuii nayionansruil yHisepcumem 6yoisHuymea i apximexmypu

Tuxenxo O. M.

KAHOUOAam MexHiuHUX HayK, OOYeHm,
doyenm xkagedpu exonoeii
Hayionanvuuii agiayiiinuii ynisepcumem
M. Kuis, Yxpaina

[ligBHIIEHHs €NEKTPOMArHiTHOTO HABAHTAKCHHS BHACTIIOK 30UIBIICHHS
aMIUTTY] 1 PO3MIMPEHHS YaCTOTHOTO CIEKTpa EJCKTPOMArHiTHHX IOJIiB
TEXHIYHUX 3ac00iB, MOTPeOye MPOBENCHHS IPYHTOBHHX IOCIIPKEHb II0JO0
BIUIUBY €JEKTPOMArHITHUX TONIB pI3HOTO IOXO/KEHHS Ha JIOAeH ¥y
BUPOOHMYMX yMOBaXx Ta TNOOyTi, a TaKoX pO3POOJICHHSA IHHOBAIIHHIX
MiIX0/iB MO0 1X 3HIKEHHA /0 perjameHToBaHux piBHiB. Ille y 1995 pomi
Bcecpitast opranizamis oxoponu 370poB’st (BOO3) odimiitHo 3ampoBaania
TepMiH «100anbHEe eJIeKTpOMarHiTHe 3a0pyaHeHHs». B Toil ke wac,
MEeJIMYHI JIOCHIPKEHHS CB1I4aTh PO HETaTHMBHUH BIUIMB Ha 3JI0POB’S JIFOJIEH
CJIEKTPOMATHITHUX TIONIB Manux Hampyxkenocted [1]. Lle Bumarae
OOIpyHTYBaHHS Ta pO3pOOJICHHS BIAIOBIJIHMX 3aXOMiB 1 3ac00iB 3aXHCTy
mojed y BHpoOHMYMX Ta TOOYTOBMX yMoBax. HaiGimbmr edekTuBHUM
METOZIOM 3HIDKEHHS PIBHIB €JIEKTPOMAarHiTHUX MOJIIB IIMPOKO YacTOTHOTO
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Jliana3oHy € eKpaHyBaHHs. HallOinbln NpuiHATHUMH Ha CHOTOHILIHIH JIeHb
€ KOMIIO3MIIHHI eKpaHylodi Marepiaiy, OCHOBHOIO IIEPEBAarol0 SIKHX €
KEpOBAHICTh Koe]ilieHTaMH eKpaHYBaHHS 3a PaXyHOK 3MiHHM KOHIIEHTpPALii
eKpaHyIo40i peYOBHHH y MaTpHii. Hemomiku 3acTOCYBaHHS KOMITO3UITIHHIX
MaTepiaiiB — CKJIAQIHICTh TEXHOJOTi BHTOTOBJICHHS Ta BHCOKa BapTiCTbh.
ToMy aKTyanbHUM 3aBIAaHHAM € pPO3POOJCHHA BHCOKOC()EKTHBHHX,
IIMPOKOCMYTOBHX 1 3pYYHUX B €KCIUTyaTallii KOMIO3UIIIHHIX MaTepialiB st
eKpaHyBaHHS OKpPEMHX TIIPUMIIeHb Ta dYacTuH OyxiBenmb. JlominbHO
JOCTIIUTH MOXJIMBOCTI BUPOOJEHHS 1 3aCTOCYBaHHS EKpaHYIOUMX
MarepiajiB Ha piIMHHUX HocisX. Taki Martepianu € OUIbII TPaKTHYHUMH i
Yac HaHECEHHs Ha MOBEPXHI OyAb-sikoi (OPMH 3 MIHIMAIBHOIO KUIBKICTIO
BIZIXO/IB 1 pETyJIFOBAHHSAM TOBIIMHH 3aXHCHOTO IIapy.

OcTaHHIM YacoM 3HAa4YyHa YacTHHA POOIT MPHUCBSYCHA PO3POOIICHHIO
KOMITO3MLIIfHUX MarepiaJliB Ha pI3HUX OCHOBax, aje HaWHOiIbLI
MPUHHATHAMHA € PIAMHHI 3aXHCHI Marepiaiy, fKi MOXXHa HAaHOCHTH Ha
moBepXHi Oyab-sAkoi Gopmu 3 mOTPiOHOIO TOBHIMHOO. CaMe Takui IiaXif
BUKOPUCTaHUH y poOoTi [2], Ae HaBeNCHO pe3ylbTaTH HOCIHiIKEHBb
KOMITO3MLiI THIy IIMATIiBKA 3 BMicToM Boibdpamy (70%), Hikemro
(18,6%) ta Byrmemto (11,4%). Ane takuid Marepial TpHU3HAYCHUH IS
3axXHCTy BiJ 10HI3YIOUMX BUIPOMIHIOBAaHb i PO3POOIICHUHA s 3aMilleHHS
cBuHIIO. Po3podka [3] 1 HaBeneHi KoedilieHTH eKpaHyBaHHs CBI4aTh PO
MOXIIMBICTh BUTOTOBJICHHSl 3aXWMCHHMX IINATIIBOK Ta IITYKaTYpOK
BBE/ICHHSM Y HMX MarHiTHOTI'O Ta JAi€JEeKTPUYHOI'0 HAIOBHIOBa4a. Ale ix
TOBIIMHM — 10 10 MM, a mokpuTTs ABomiapose. Lle yckmanHioe mpakTUIHe
3aCTOCYBaHHs i MigBuIIye BapTicTh poliT. [pynToBHI mocmimkenns [4]
MoKas3aly, IO 3aCTOCyBaHHA  JpiOHomucriepcHOro  rpadity Ta
rpadiTH30BaHOl Caxki y SKOCTI HAIOBHIOBadYa IIOJIIMEPHOI MAaTpHII
3a0e3meuye BIUCOKI Koe(ili€eHTH eKpaHyBaHHS Yy OIMPOKHX CMyTaX 4acToT.
Y pobGoti [5] HaBemeHi pe3ydbTATH JOCIHIPKEHb pEOJIOTIYHHUX Ta
a/IcOpOLIHHIX BIIACTUBOCTEN BOAHO-IMCIEPCHUX Ta CHHTETUYHUX (apOd Ha
OCHOBI TeomnoiiMepiB. Bce 1e Hamae mijgcraBu CTBEpIUKYBAaTH, IO Taki
(apbu MOXJIMBO BHUKOPHUCTOBYBAaTH Y SKOCTI OCHOBH METaJOBMiCHUX
KOMITO3UIIIA JUIsl €KpaHyBaHHS €JEKTPOMArHiTHUX ToJiB. JlOIinbHUM
TaKOX € TIPOBEACHHS IOCHIKEHb IMOJA0 iX KOe(]IIlieHTIB eKpaHyBaHHS
CJIEKTPUYHHUX, MATHITHUX Ta eJIEeKTPOMAarHiTHUX TOJIB HaWOUIBII
MOUIMPEHHX YaCTOT.

MeTroro OOCHIIKEHHS € OOCHIIKEHHS 3aXMCHUX BIIACTHUBOCTEH
MarepiaiiB Ha 0cHOBI (Gap0 3 pi3HMM BMiCTOM MeTaJieBO1 cyOcTaHIIii.

Jnst 3pydHOCTI HaHECEHHS 3aXMCHOTO MaTepialy Ha IOBEpPXHI y SIKOCTI
Marpuui Oyno oOpaHo rortoBi ¢apbu nBox tumis. Ilepma — axpuiiosa
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BOJHO-THCHepciitna  papba VD-AK-22W  (Binopycs) (p=1,03 glcm?),
apyra — reomnoniMepHa (apba MK 3/18-9.20 (Vkpaina) (p=1,15 glcm?).
VY sKoCcTi  eKpaHyHUOoro HANOBHIOBada BHKOPHCTOBYBaBCS  NIpiOHO-
JUCTICPCHAN KOHIIGHTpPAT 3ajJi3HOi pyau, OTPHUMAaHUH MeTomoM (uIoTarii
Ha [TontaBcbkOMy — TipHHYO30arauyBampHOMY  KoMmOiHati  (Ykpaina)
3Bmictom Fe — 68 —72%, Fes0, — 20-22% (p=6,24 glcm®). Taxox
y SIKOCTI HAIlOBHIOBaYa BHKOPHCTOBYBajacs mirMeHTHa cymim GreyX
BupoObHHITBa LTD «YKpaiHchka MiHepadbHa KOMIaHis», M. Kuis
(Ykpaina) 3 Bmicrom Al,O3 — 50%, TiO, — 25%, Fe,03 — 10%. Bigomo [6],
mo  e(peKTUBHICT,  €KpaHyBaHHS  3aJIEKUTh  BiA  JAUCHEPCHOCTI
HaNoOBHIOBaYa, TOMY OYJIO BUKOHaHO T'PaHYJIOMETPHUYHHMN aHali3 cyMilei
CTaHJapTHUM MeTojoM ceauMmeHTanii. CepeaHii po3Mip YacTHHOK
3aTi30pyIHOTO KOHIICHTPATy Iichas NOApiOHCHHs ckiaxaB 22—23 um,
cymimi GrayX — 8—9 um.

Byo BUrOTOBIEHO TPH THUIHN €KPaHYIOUOTO 3aXHCHOTO MaTepiany:

e 3pazok Ne 1 — BoxmHO-mHcmepciiHa (apba 3 JOJaBaHHAM
3aTi30pyIHOTO KOHIIEHTPATy y BaroBux Kimpkoctsix 15, 30, 45, 60%;

e 3pa3ok Ne 2 — reomomimepHa ¢apba 3 JOJaBaHHSAM 3aTi30pyTHOTO
KOHIICHTPATY y BaroBuX KibKkocTsx 15, 30, 45, 60%;

e 3pasok Ne 3 — reomomiMepHa (apba 3 JOJABaHHAM CyMIiIIi
3aji3opynHoro KoHueHrpaty Ta GreyX y mpomopuii 1:1 y BaroBux
kinexocTsax 15, 30, 45, 60%.

VYci orpuMaHi MaTepiaid HAHOCHIMCS Ha MOBepXHi. [Ticias BUCHXaHHS
TOBIIMHA 3aXUCHOTO mapy ckianaia 0,22—0,25.

PesysnbraTi BUMIprOBaHHsS KOE(ILIEHTIB eKpaHyBaHHS pPO3POOJICHUMHU
MaTepiamaMu  HaBeneHO B Tabm.  1-3.  JIng  BHCOKOYACTOTHUX
BUIIPOMIHIOBaHb B@)XXJIMBUM € BHECOK 3aXWCTy 3a paxyHOK BiOWTTS
CIIEKTPOMATHITHUX XBHJIb Yy 3aralbHUA KOe(IlieHT eKpaHyBaHHS
(MoxmuBIiCTE BimOMTTA y HeOaxkanwit 0ik). Koeodimientn BimOHTTH,
BUMIpSHI 32 METOIUKOIO, OTIMCAHOI0 y [6], HaBeeHO B Tab. 4.

Tabmwms 1
KoediuienTn expanyBanus K, eJ1eKTpu4HOro moJisi
NPOMHUCJIOBOI YACTOTH

3pazok K
martepiaiy 15% 30% 45% 60%
Ne 1 1,1-1,2 1,3-1,4 1,6-1,7 2,8-2.9
Ne 2 1,1-1,2 1,6-1,7 2,9-3,0 5,2-53
Ne 3 1,3-1,4 1,8-1,9 42-43 8,5-8,6
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Tabmuwus 2
KoedinienTu expanyBanus K, MarairHoro moss
NPOMHCJIOBOI YACTOTH
3pasok K,
Marepiajy 15% 30% 45% 60%

Ne 1l 1,2-1,3 1,5-1,6 2,5-2,6 3,738

Ne 2 1,4-1,5 1,9-2,0 3,839 7,7-1,8

Ne 3 1,2-1,3 1,6—-1,7 2,8-2,9 5,6-5,7
Tabmuus 3

KoediunienTn expanyBanns K, e1eKTpoMarHirHoro moss
YJIbTPABHUCOKOI YACTOTH

3pasok K,
Marepiany 15% 30% 45% 60%
Ne 1 1,2-1,3 1,3-1,4 1,8-1,9 4,0-4,1
Ne 2 1,3-1,4 1,6—-1,7 2,9-3,0 5,5-5,6
Ne 3 1,7-1,8 2,324 4,0-4,1 7,8-7,9
Tabmuus 4

KoediuienTn Binourts K, e1ekTpoMardiTHoro mojs
YJAbTPABHCOKOI YACTOTH

. Kg
3pa3ok martepiaay 15% 30% 5% 60%
Ne 1 - — 0,10-0,15 0,22-0,23
Ne 2 - — 0,15-0,18 0,28-0,29
Ne 3 - — 0,22-0,24 0,32-0,34

HaBeneni pe3ynbTaTH CBif4aTh, 110 pO3pOOJICHI Marepiald MpHIaTHI

JUISL 3aXHCTY JIIOJIEH BiJ| €NEKTPOMAarHiTHUX BIUIMBIB y BUPOOHHYHMX Ta
noOyTOBMX yMOBax, IIPHHAMMHI 32 BMICTY €KpaHyl04ol cyOcTaHLil Oiblie
45% (3a Baroro). Bmict HamoBHIOBauiB 3a 00’€MOM € HaOarato MEHIIUM
4yepe3 3HAYHI BIiAMIHHOCTI TYCTHH METaJOBMICHOTO HAaIOBHIOBa4Ya it
BukopuctaHux (ap6. ToMy HamoBHIOBaY CYTTEBO HE BIUIMBAE€ Ha
34yeruieHHss (apOM 3 IOBEPXHEI0, M0 € BAXIMBHM JUIS IPAaKTHYHOTO
3aCTOCYBaHHS OTPHMAaHHUX 3aXMCHHUX MaTepialiB.
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The construction and operation of civil aviation airports has a centuries-
old history. The individual stages and practices of its operation correspond
to the stages of development of aircraft construction and society as
a whole.

The challenge of time for airport construction is to take into account the
processes associated with the increase in the size of airports, their approach
to built-up area, the rearrangement of internal infrastructure; integration
of transport infrastructure of local, regional and world levels, creation
of multimodal transportation systems, etc. [1, p. 129]. According to the
forecast of European Organisation for the Safety of Air Navigation
(EUROCONTROL), urbanization of areas close to airports, despite the
crisis in the aviation industry related to the COVID-19 pandemic, will
remain a trend of development and management of territories in pandemic
and post-pandemic time.

At the initial stage, the airports provided take-off and landing
operations for military aircraft, insignificant conveyance of air passengers,
cargo and mail transportation and demonstration flights of new aircraft (air
show), etc.

Modern airports are large transportation providers and multimodal
hubs, the capacity of which can reach considerable values, and size of
development area and impact of airports is equal to and exceeds
2000 hectares. The development and operation of such formations are
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closely connected with the solution of urban planning problems. As a
result, business models which appear and are being implemented focus on:

- increase of the economic potential of airport and commercialization of
nearby areas [2, p. 5-5];

- sustainable development of territories and communities in the
influence area of airport [3, p. 225].

The implementation of these business models creates a demand for
specialists of the appropriate level and provides conditions for higher
education students to develop the relevant competencies.

In Ukraine, the practice of training specialists for civil aviation, in
particular, construction and operation of ground facilities, is associated
with two institutions of higher education the National Technical University
of Ukraine (NTUU) "Kyiv Polytechnic Institute named after Igor Sikorsky"
(1932-1933) and the National Aviation university (from 1968 to the
present) [4, p. 17].

For over 50 years, the National Aviation University has been training
specialists in majors "Construction of airfields”, "Operation of airfields",
"Operation of air transport™ for ground support of civil aviation not only in
Ukraine but also in the countries of Council for Mutual Economic
Assistance [4, p. 18].

Currently, higher education students are trained in major 192
"Construction and Civil Engineering" (area of specialty is "Roads and
airfields" and "Industrial and civil construction") and 191 "Architecture and
Urban Planning" (area of specialty is "Architectural Environment Design").

Traditionally, courses "Vertical planning of airfields", "Road and
airfield coverings” and "Buildings and constructions of airports"” are taught
for students of major 192.

Higher education students who have major 191 are able to study
strategic directions of development of airports and transport infrastructure
of the country; urban planning related to the operation of airports during
the course of "Theory of Urban Planning”. Students are involved in
informal study of world practices of urban planning and creation of tourist
destinations [5, p. 30].

Teachers and researchers of the National Aviation University take an
active part in seminars and trainings on the approximation of the country’s
legislation in the field of aerodrome / airport certification and airworthiness
to the relevant regulations and standards of the European Union (EU). Most
of them are aimed at supporting the sustainable development of Ukraine’s
civil aviation and its integration into the EU transport system (Twinning
Project UA / 48b), etc.
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The National Transport Strategy of Ukraine for the period up to 2030,
the State Target Program for Airport Development for the period up to
2023 and the concepts of integrated urban development until 2030 taking
into account the development of international and regional airports are
implemented by development and accomplishment of relevant innovative
projects. In particular, in June 2021, within the framework of the
International Investment Forum "Southern Development Strategy", projects
on construction of international airport and related infrastructure in the city
of Genichesk, reconstruction of the airport in Kherson were presented.

In the context of development strategies of the National Aviation
University, airports and transport industry of Ukraine for the period up to
2030, the priorities of strategic development and effective management of
the Faculty of Architecture, Construction and Design were identified
[4, p. 27]. Particular attention was paid to the participation of scientists and
teachers in innovative projects and involvement of young scientists and
higher education students.

Conditions and opportunities for individual educational tracking for
higher education students with bachelor’s and master’s degrees at the
National Aviation University allow future engineers for airfields operation
(major 192) and architects (major 191) to realize personal potential and
participate in innovative projects on development of airports and areas
close to them.

The list of compulsory disciplines includes specialized and practical
training, humanitarian and socio-economic training what contributes to
developing integrated, general and professional competencies. The course
"Theory of Urban Planning"” is the theoretical basis for substantiation of
design decisions on development management and development of cities
including airports located inside or outside cities. The content of practical
tasks is focused on study of world and domestic experience, reflects current
trends in urban development, airport construction, development
management and urban development. However, it is based on the principles
and laws of urban policy of the state [5, p. 26].

In 2020-2021 academic year, the list of free choice disciplines includes
the following courses "Architecture of airport buildings and facilities"
(major 191) and "Urbanization of areas close to airports” (major 192).
Other proposals on adjustment of educational and professional programs,
dissemination of world practices on airport construction and territory
management are discussed and implemented.

Hopefully this will be a basis for bringing back the Department
of Urban Development or creation of a new structural unit the Department
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of Urbanization and Construction of Aerotropolises. This enables
consolidation of goals and sectoral focus of the Department activities,
concentration of scientific potential to ensure opportunities for appropriate
training of higher education students, their employment in area of strategic
development and socio-economic development of regions and integration
of civil aviation into transport system of the European Union.
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P03BHTOK CydacHHX MaTepianiB Ta TEXHIKH, 110 BUKOPHCTOBYIOTHCS MPH
OyHNiBHHUIITBI aBTOMOOUTEHUX HOPIT HATPSAMY MOB’S3aHUI 31 CTBOPCHHSIM
HOBHX KOHCTPYKTHBHHX pimeHs [1], ski OW BigHOBiaNHd 3pOCTAIOYHM
BUMOT'aM HAJIIHHOCTI, MIITHOCTI i EKOHOMIYHOCTI TaHHUX CIIOpPYJ. Y CBiTi Bce
IIMpIIe BUKOPHCTOBYIOTHCSI KOHCTPYKIIi JOPOXKHBOTO OJSITY OCHOBHOIO
OCOONMBICTIO SKMX € HEOJHOPIJAHICTh, 0araTomapoBICTh Ta IOE€IXHAHHS
MarepiajiB 3 Ppi3HUMH (Di3UKO-MEXaHIYHUMHU XapaKTePUCTHKAMH, SKi
BXOJSITh B KJIAC KYCKOBO-HEOAHOPiAHMX. Taki CHCTEMH NPOEKTYIOTb IS
3a0e3MedeHHs MIIHOCTI JOPOXXHBOTO OJATY THPH MOCTIHHOMY 30iIbIICHI
IHTEHCHBHOCTI pyXy Ta TPAaHUYHOTO HaBaHTa)KEHHS.

Bu3HaueHHsl CKJIAJ0OBUX HANPYXKEHO-Ie(OPMOBAHOTO CTaHY TaKUX
6araTomapoBUX CHCTEM € CKJIaJHUM 3aBJaHHIM MEXaHIKH 1e(h)OpMOBAHOTO
TBepAoro Tina. [IeBHOIO Miporo Iie 3aBlaHHsA MoOKe OyTH BHPIIIEHO Ha
OCHOBI PO3pOOKH YHIBEpPCAIEHIX TEOPETUUHUX MOJIEJICH, IS IKUX YHCIIO 1
MOPSIIOK  PO3B’SI3YBaJbHUX  PIBHSHb HE 3aJEXKHTh BiJ  CTYIEHS
HEOHOPITHOCTI KOHCTPYKTHBHUX E€JIEMEHTIB JOPOXHBOTO OJATY, aje sKi
Jal0Th MOXJIMBICTh BH3HAYUTH CKJIAZ0BI HalpyXeHO-1e(OpMOBaHOTO
CTaHy B IIapax KOHCTPYKLii [2].
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Po3paxyHOK 1mapyBaTHX KOMITIO3UTHHX KOHCTPYKIIH 3 BUKOPHCTaHHSIM
PIBHSIHb TPUBUMIPHOI TEOpil MPYKHOCTI PO3MIAAAETHCS B HAYKOBiil mparii
SAM. I'puropenka, A.T. Bacunenka, H./I. [TaakparoBoi [3]. Ilpu mpomy
OTPHMAaHO pIIICHHS pPIBHSAHP IPOCTOPOBOI JiHIHHOI Teopii MPYXKHOCTI
HEOJHODPITHUX  AHI30TPONMHUX  IIApyBaTUX  OOOJOHOK.  ABTOpaMH
PO3TISIHYTO TIPSAMOKYTHI B IUIaHI OPTOTPOIHI ITapyBaTi KOHCTPYKIIi IpH
JESKUX TPAaHWYHUX YMOBAX, 110 JOITyCKAIOTh MOALT EPEMiHHUX.

Haiibinpin mmpoke pO3MOBCIOKCHHS OTPHMaB IiAXiJA Ha OCHOBI
JBOBUMIPHHMX TEOpiii IIapyBaTMX CHCTEM BHKJIaJeHUH B podorax
C.A. AmOapiymsiHa [4]. 3rimHO 3 IIEI0 TEOPIi€I BBOISTHCS TIMOTE3U PO
PO3IOJIT TONEePeYHUX TOTHYHHMX HANpPYKEHb IO TOBLIMHI MaKeTy, SKi
B MEXaxX KOXHOTO LIapy XapaKTepPH3YIOThCS IEBHUM 3aKOHOM 3MiHH
Ta MOJIYJIEM IOTIEPEYHOT0 3CYBY.

Jns moOynoBH JBOBUMIPHHMX PIBHSIHb TEOpii KYCKOBO-HEOIHOPIIHUX
IIapyBaTHUX CHCTEM iCHYE JBa HaNpsMH 3aCTOCYBAaHHS TilOTE3 PO3MOILUTY
HaINpyKeHb, sSKi BukiIaneHi B poooti E.I. 'puromoka, @.A. Korana [5].

B mnepmoMy minxomi AN BHUBENCHHS PIBHSAHHSA 3aCTOCOBYIOTHCS
KiHEMaTH4HI TiNOTE3M VI KOXKHOTO OKPEMOTO IIapy, MOPSAOK PiBHSIHb
IpHU [[bOMY 3aJIEXKHTH Bifl uncia mapiB. Cucrema piBHSIHb OaraTomapoBHX
IUIACTHH 3 JOBUIBHOIO KIIBKICTIO TMpomapkiB Oyma moOyzoBaHa
B.B. Bonotinum [6], 110 1a€ 3MOTy 3 BUCOKOKO CTYIEHIO TOYHOCTI OMUCATH
3araJIbHUM  HampyXeHO-Ie(OPMOBAaHUH CTaH apMOBaHMX IapyBaTHX
KOHCTPYKIIH.

Jnst Teopil Apyroro HampsIMKy BBOJSTHCSI 3arajibHi TilOTE3H, IO
HeNepepBHO OINMUCYIOTh MIapyBaTy CHUCTEMYy IO TOBUIMHI. Hamami weit
HanpsIMOK OTPUMY€E IIMPOKHUI pO3BUTOK [7] 3Bakarouu Ha HOro mepeBaru
MPY peaii3allii — Ie He3aJe)KHICTh YUCINA | MOPSAAKY MO3BLIFHUX PiBHSIHB
BiJl KIJBKOCTI IIapiB, IO Ma€ BENWKE 3HAYCHHS Ui KOHCTPYKLIA 3
KOMITO3HUIITHUX MaTepiaiB.

st mepeBara BigKpHBa€e MOXIIUBICTD 10 00’ €THAHHS TEOPil MapyBaTHX
chucTeM 3 HaWOiIbII e(EeKTUBHUM UYHCEIbHUM METOJOM MEXaHIKH
ne(hOpMOBAaHOTO TBEPAOTO Tila — METOAOM CKIHYEHHWX EJIEMEHTIB IJis
PO3paxyHKy HEOAHOPITHUX KOHCTPYKIIIH.
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The problem statement. In search for ways to develop mega cities in
the balance between artificial and natural environment is becoming a
general trend of our time [1, p. 8]. In modern cities, the development of
high-rise buildings to improve their adaptive characteristics, the possibility
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of transformation taking into account the changing external and internal
conditions, providing a reliable, comfortable and healthy environment for
people living in high-rises. Research on the use during the design of natural
analogues and their formation are an important area for solving various
problems of bioclimatic high-rise construction. The aim of the research is
to identify the relationship between natural analogues and high-altitude
bioclimatic structures to determine the natural means and mechanisms for
creating of bioclimatic design.

Results and discussion. In nature, the formation of various forms is
associated with the principle of structural optimization, where the
distribution of stress and loads harmoniously corresponds to the
optimization of form and the concepts of tectonics and architectonics in
design and architecture. The tasks of bioclimatic modeling of high-rise
buildings are aimed at interaction with nature, which can be realized,
including the use of analogues or bio prototypes of natural structures. In
this way, based on the tectonic approach in the design of a high-rise
building, the logic and stability of its constructive, functional and visual
structure is formed, the formation of harmonious and aesthetic vertically
developed objects of urban design is ensured. For natural structural systems
are characterized by:

— reliability, based on the evolutionary development of selection;

— adaptability as the ability to integrate and interact with the
environment to ensure vital functions;

— stability, which is determined by the means to respond quickly to
influences; efficiency, which is determined by reliability with minimal
energy and resource Costs;

— uniqueness provided by a combination of the above characteristics.

Thus, the level of stability of the constructive decisions made on the
basis of natural analogues gives the chance to increase interaction of
external environment with maintenance of functionality and harmony of
forms of a high-rise building. The idea of using natural design solutions
as analogues in the process of architectural design of buildings has a
long history [2, p. 12]. Thus, in the second half of the nineteenth
century English architect J. Paxton designed a new lightweight glass
ceiling design of the Crystal Palace at the Great Exhibition in London,
1851 [3] (Fig. 1b).

A natural analogue of the construction of the coating was the ribbed
structure of a floating leaf of the aquatic plant of Victoria amazonica,
which grows up to 2 m in diameter and can withstand a weight of up to
50 kg without sinking into the water [4]. At the bottom, the sheet is
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reinforced with thick and strong streaks connected by transverse
diaphragms. So, the structural material is concentrated on the main voltage
lines. In this case, the membrane of the sheet has a minimum thickness, due
to this distribution of the material achieves significant strength with
minimal material consumption (Fig. 1a). An analogue of the natural
structure of this plant has found its place in modern structural solutions of
high-rise buildings. For example, in the high-rise building of Capital Gate,
in Abu Dhabi [5], a load-bearing structure with a diagonal grid was used —
an external exoskeleton for the perception of wind force and seismic
pressure (Fig. 1c). In addition, the exoskeleton provides stability of the
curvilinear shape of the building with a complex geometry with an angle of
18°. 728 specially made diamond-shaped glass panels are attached to the
edges of the grid, which are installed at different angles due to the complex
geometry of the structure. In total, the tower contains more than
12,500 glasses, which significantly reduces the cost of artificial lighting.
Among similar skyscrapers are 30 St Mary Ax, London, UK, as well as
Hearst Tower, New York, USA.

Figure 1. Application of tectonic shaping on the basis
of natural analogies:
a — ribbed buds of a floating leaf of the aquatic plant
of Victoria amazonica [4]; b — Crystal Palace, the Great Exhibition
in London, 1851, arch. J. Paxton [3]; ¢ — mesh system "diagrid"
in the outer shell of the high-rise building Capital Gate, Abu-Dhabi,
United Arab Emirates [5]
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A natural analogue of the construction of the coating was the ribbed
structure of a floating leaf of the aquatic plant of Victoria amazonica,
which grows up to 2 m in diameter and can withstand a weight of up to
50 kg without sinking into the water [4]. At the bottom, the sheet is
reinforced with thick and strong streaks connected by transverse
diaphragms. So, the structural material is concentrated on the main voltage
lines. In this case, the membrane of the sheet has a minimum thickness, due
to this distribution of the material achieves significant strength with
minimal material consumption (Fig. 1a). An analogue of the natural
structure of this plant has found its place in modern structural solutions of
high-rise buildings. For example, in the high-rise building of Capital Gate,
in Abu Dhabi [5], a load-bearing structure with a diagonal grid was used —
an external exoskeleton for the perception of wind force and seismic
pressure (Fig. 1c). In addition, the exoskeleton provides stability of the
curvilinear shape of the building with a complex geometry with an angle of
18°. 728 specially made diamond-shaped glass panels are attached to the
edges of the grid, which are installed at different angles due to the complex
geometry of the structure. In total, the tower contains more than 12,500
glasses, which significantly reduces the cost of artificial lighting. Among
similar skyscrapers are 30 St Mary Ax, London, UK, as well as Hearst
Tower, New York, USA.

Conclusions. The analysis of examples the use of bionic directions in
the formation of architecture shows the prospects and the effectiveness of
their application introduction and formation of a new way of life based on
the development of ecological consciousness and the search for new forms
of harmonious coexistence with nature. The evolution of the bionic
approach in eco-design has led to a new stage, such as the need for the
introduction of new strains and concepts and the formulation of the out-of-
the-box principles, adoption of the development on the basis of the analysis
of folding systems and synergistic design. This is especially important for
solving the problems of bioclimatic high-altitude architecture, the
formation of which is associated with a significant number of parameters to
achieve natural similarity not only in form and technology of formation,
but also in the existence of high-rise buildings.
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[MuTaHHS TOCKOHANOCTI 1 KOCTI BIYHE MUTAHHS, 5K i caMe OyIIBHHIITBO.
Jns ycnimHOi misipHOCTI OyZiBenNbHOI OpraHizamii TyXe BaKIMBO MaTd
3aMOBJICHHS, a MU I[hOTO Tpeba 3a0e3MeYnTH KOHKYPEHTOCIPOMOXKHICTH
MPOAYKIi Ha PUHKY 1 3HAWTH CBOTO crmoxuBada. Lle MoxkHa 3poOuTH,
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BJIOCKOHAJTMBIIIM MEHEPKMEHT .OpraHi3aii 1 BIpOBaUBIIN Ha MiAIPUEMCTBI
ceptudikoBany y BiamoigHocti 3 1SO 9001-2000 cuctemy ympaBiiHHS
AKicTIO. '0OJIOBHUM NPUHIMIIOM TaKOi CHCTEMH € TIOCTiliHE BIOCKOHAICHHS,
IO CTHMYJTIOE TIOMIYK NPOOJIeMHNX (AaKTOPIB i IX BUPIMIEHHA. A II€ TUTBKA
mepmmuii  Kpok, mami — MoJens IJOCKOHAJNOCTI 1 aKTHBHA HAayKoBa Ta
iHHOBaLiffHa [iSUTBHICTH, CTBOPEHHS TEHOMAa IiIOBOI TOCKOHAIOCTI 3a
miatpumkn Jlep>kaBu 1 cycminecTBa. B mepion mepexomy A0 PHHKOBHX
BIIHOCHH 1 BIOKPWUTTA BIACHUX pPHHKIB U1 1HO3€MHUX BHPOOHHKB
0e3 MATPUMKH 1 PO3BUTKY BITYM3HSHOTO BHPOOHMKA BeJe /IO PYHHYBaHHS
BJIaCHHUX TMIIIPHUEMCTB 1 1 MaJiHHSA SKOHOMIKM. BuXim omuH — po3BUBAaTU
1 3MIIJHIOBaTH BITYM3HSHI MiJIPUEMCTBA Ha 0a3i IHHOBAI[IMHMX TEXHOJIOTiH
Ta MEPEIOBOI OCBITH 1 HAYKH, CTBOPIOIOYH T'CHOM JUIOBOI JOCKOHAJIOCTI
1 BUCOKOI KyJITYpH BUPOOHHILITBA.

IosoBHOIO MeTOI0 1i€i poOOTH € moOmyJApH3alis HAyKOBHX 1
NPaKTHIHAX HAIPaIfOBaHb, K HOBHUX, TaK 1 JaBHO BIJOMHX, aJIe¢ 3 Pi3HHX
NPUYUH Mig3a0yTHX, He BUBYEHHUX, YacTO NMPOITHOPOBAHMX 3 MONITHIHHX
MOTHUBIB. BHUKOpHCTaHHS MO3UTHBHOTO JOCBIAYy B YHpaBIiHHI MEHEIXK-
MEHTOM TiAMPUEMCTB,IKICTIO MPOAYKIIi Ta 11 iHBECTHIIHHOIO MPHUBAOIH-
BICTIO, KOHKYpeHTOo31aTHicTI0. CIPUSHHA PO3BUTKY OyIiBEIBHHUX OpTraHi-
3aLiil, IK OCHOBH PO3BUTKY €KOHOMIKH YKpaiHH.

AwHaniz po3po0JeHHX CHCTEM VIPABIIHHS SKICTIO B OyAiBEJIBHHX
opranizamisix AT XK «KuiBMicbkOya» IMOKa3aB, 10 B psji BUMAIKIB
cUCTeMa JIOKyMEHTIB MiAnpueMcTBa y cdepi SKOCTI 1 MEHEIKMEHTY
B LIVIOMY He e()eKTHBHa, HE aKTyaii30BaHa, HEJIOCTATHBO MPOpoOJeHa, He
BiIoOpakae BUMOT CIIO’KMBAiB MMPOJYKIIii, MICTUTh 3arajibHi 1 HEKOHKPETHI
(opMyITIOBaHHS, HENOB’A3aHa 3 IHIIMMH €JIEMEHTaMH  YIPaBIiHHA
mignpueMcTBoM. LI # iHIII HEONIKM TPUBOAATH IO TOTO, IO CHCTEMaA
MEHEDKMEHTY ITANPUEMCTBA HE BiTIOBIIa€ OYiKYBaHHIM CIIOKHBAYIB, a 1€
MPU3BOIUTH JI0 3HIDKEHHS KOHKYPEHTOCHPOMOXKHOCTI TMPOAYKMLIl i BTpaTtn
MIATPHUEMCTBOM CBOIX ITO3HIIIH Ha prHKY. HeratueHi sBUIIa B OyIiBEITEHOMY
BUPOOHMIITBI HAKJIAJAIOTh PYWHIBHHN BIIOWUTOK Ha BUPOOHMYI BiIHOCHHHU
B €KOHOMIIl B IiJIoMy, 00 OyaiBHUITBO jgae poboty mopsinka 70 ramyseid
ekoHOMikd. ToMy KyJipTypa BHPOOHMIITBA 1 BHPOOHWYMX BiJHOCHH
B OyniBHMITBI Oe3nocepenHpo BruBae i Ha HuX [1]. Ilo3utuBHMM € B
IIbOMY IIaHI HamparpoBaHuil mocBig pobotn AT XK «KwuiBmicbkOym» i
BAT JIBK-3, sikuii, Ha >kaib, mBuako BTpadacTbes. [TAT «/IbK-4», Temep
kommaHis «KnmmoOym» 30epirae i posBuBae CVYS 1 mnporpecuBHH
MEHEJDKMEHT, CTBOPIOETHCSI TEHOM JILTOBOT KYJIBTYPH 1 JOCKOHAIIOCTI, 60 Ha
yoyi CTOiTh crpamxHIH migep Iepoit Ykpainm, akangemik YkKpaiHChKOT
akaiemii Hayk Ta AkazeMii OyIiBHHIOTBA YKpaiHW, IPE3UACHT OYAiBEIbHOI
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nanati Ykpaiau [nmoxk I1.C. [2]. CroromHi ayKe BaXIMBO HaIaTH HAYKOBO-
METO/IMYHY JOToMOry (axiBLsIM y 4YacTWUHI PO3pOOKH 1 BIPOBAKEHHS
CHCTEMH YIPAaBIiHHS SKICTIO 3TiJHO 3 MDKHAPOTHUMH CTaHIapTaMH
ISO 9000-2000 (2015) ceptudixyBatu ii i, BJOCKOHAIIOIOYH, JOBECTH 10
piBHS €Bpomeiickkoi Mozmeni mockoHamocTi HapuaHHS 1 migroroBka
MIEpCOHATyY NPOBOAMIACE B YKpaiHChKiK acomiamii sikocti (IIpe3maeHT
Kamnmura I1.51.). Po3poOka i BpoBaKeHHS HEPIINX CHCTEM BEJHCh Ha 0asi
BAT «IBK-3» AT XK «KuiBmicekOyn» 3a [Ipesnnenctsa [lomsuenka B.A.
1 Kyparopa-KepiBHHKA yNpaBIiHHSA ICHEKIIHHOTO KOHTPOJIIO  SKOCTI
AT XK «KuiBmicekOyn» Maccanoa A.I'. [1; 2]. IloOynoBa cy4yacHuX
CHUCTEM YIPABIiHHS BHPOOHMYMX Oprasizaimiii Ha 0a3i EKOHOMIKO-
MaTeMaTUYHUX METOJIB Ta iHpOpMaliiHUX TEXHOJOrid nependaydae
BUpIlIEHHS psny npoOiem, moB’si3aHMX 3 (Qopmanizaliero mpouecy
(GYHKIIOHYBaHHSI BUPOOHUYOI CUCTEMH 1 MOCTIHHOTrO il TMONINIIEHHS, SK
BHMAraroTh MDKHApOAHI cTaHmapT. [IpoTe croxacTuyHuiA (BiporiTHICHAT)
XapakTep SK BHYTpIIIHIX, TaK i 30BHIIIHIX YHHHUKIB BHOCATH IICBHY
HEBU3HAUCHICTh (Xaoc) B mii BUpOOHWUOi opraHizamii i (OPMYIOTh
MIEBHUH PIBEHb EHTPOIIi, fKa CTa€ MNPUIMHOI BTPATH CHHEPTigHOCTI
(YHKIIOHYBaHHS CHCTEMH, HEpalliOHATBHUX BUTpAT pecypciB. PoOmsaThes
crpoOM KiTbKICHOTO BUMIPIOBaHHS IIMX BIACTUBOCTEH CHCTEM, ajle TOUHUX
HaJiHHMX, OAHO3HAYHUX METOJIB MOKU L0 HE ICHYe, TOMy aBTOMAaTH30-
BaHa YU POOOTH30BAHO CHCTEMa HE Ma€ IiICTAB ISl IPUAHSATTS OJHO3HAY-
Horo pimenns [3; 4]. HaBith y HaliJJOCKOHATIMINX MAIIWH IHTYIIISA, SK
migKaska 3 Heba, BiaCyTHs. JIromMHA X SK HaHJIOCKOHAMIIIE TBOPIHHS
IMpuponu Ha 6a3i cBOro NOCBiAy, Haj 3yCHJb CBOTO pPO3yMy 1 iHTYiwii,
HaBiTh B YMOBaxX HEBH3HAYCHOCTI IOBMHHA NpHUHMAaTH 1 TNpuiiMae
BiINOBiaNbHI pimeHHs [5; 6].

Le#t momryk mpoaoBXKYyeThCs. 3AaBanocs 0 3 MOsSBOK MiKHapOIHUX
crargaptiB tuny 1SO, Moxmenelt nockonanocti Tumy TQM 3 BHKOpHCTaH-
HaM Joriku  RADAR Ta iHHOBamifHWX HAyKOBHX MIIXOMIB Jailk
MATIPUEMCTBAM 1 JIFOIM PI3HUX KpaiH i eKOHOMIuHMX (opmauiil Kiroui
JI0 YCTIIIHOTO PO3BUTKY [7]. Ajie Ha 3aBaji cTanma riaobanbHa HE J0OpO-
4ecHa 1 )KOpCToKa KOHKypeHIlis. He yciM Bayocsi onanyBaTtH, BIPOBaIUTH
1 po3BHHYTH Il TepemoBi imei 3 pIi3HUX NpPHUYHH, OO ’€KTHBHUX 1
cy6’extuBHUX. [1OCTiHHI KpU3M pi3HOT0 MacmrTady Ta 3MiHU KEpiBHHIITBA
JepKaBH B TOE€THAHHI 3 HETAaTHBHUM 30BHIIIHIM BIUIMBOM SIBHO HE
CIPHSINA BIPOBAHKEHHIO 1 PO3BUTKY NMPOTPECUBHUX 1€H. A MOXKIMBOCTI i
JIFO/M, BiJIaHI LIl crpaBi OyIIM 1 MOKH IO 3AJIMIIAIOTHECS HA baThKiBIIHHI.
3 mpakTUKH po3poOKHM 1 ceprudikamii CHCTEMH YIPABIIHHS SKICTIO
(CYA), a dakrnuHo QGopMyBaHHS OULIBII BHCOKOTO PiBHSA MEHEDKMEHTY
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OyniBenpHOI opranizauii kombinatHoro tumy (BAT JBK-3 m. KuiB) s
CTBOpPEHHS cUcTeMU 000B’s13K0BHX JOKyMeHTiB CVY I 3riiHO MiXHApOIHUX
craamgaptiB 1SO 9001-2000, 3okxpema romoHOi HactanoBu H-01, a
takox [omitukm (Micii) i mine# miamprueMcTBa B cdepi IKOCTI HEOOXiTHOIO
1 TONIOBHOIO MPOLERYpOI0 Oylo MPOBEACHHS AaHKETYBaHHS YCHOTO
MepCOHATY 3a BH3HAYCHOI (opmoro. I TITBKM Ha OCHOBI pe3ynbTaTiB
TaKOTO IIMPOKOT0 aHKETYBaHHS CTalo MOXIHBUM (opmyBaHHS [lomiTnku
1 mTed MiANPHEMCTBA Ta 3aTBEPKCHHS T'OJOBHUX HACTAHOB (METOJVIK)
(yHKIIIOHYBaHHS MiAPO31UIIB 1 ynpaBiiHHs komOiHaty. Kporitka pobora,
miAroroBka po6ouoi rpynH, (GopMmyBaHHS 1 (QYHKIIOHYBaHHS poOOYOl
Tpyn Ta 3 SKOCTI, YIOBHOB2)XCHOI'O KEPIBHHLTBA NPUBEICHHS
y BimmoBimHicTh 31 crammaproM SO 9001 2000 moxymenTamii i ycix
NpLEciB KOHCOIAYBAIO 1 HOKpammiIo (YHKI[IOHYBaHHS YIPaBIIHCHKUX 1
BUKOHABUMX eJieMeHTiB KkoMOiHaty.[1,8] VHikanpHa cuTyalisi BHHHKIA
B IIEpIIIi POKU He3ajexkHOCTi Ykpaiau. [lapanensHo 3 amMmiHicTpari€to, e
JIEPKABHOIO, a 3T0JIOM KOMYHAIIFHOIO 1 aKIiOHEPHOIO,MisTH KOJEKTHUBHI
OpraHH — paigd TPYOOBHX KOJEKTHUBIB miapo3ainiB. IIpencraBHUIBKI
BUOOpPHI OpraHd, Iepe] SKAMH MIOMICIYHO Ha YCiX pIiBHAX 3BITYBalH 1
CTaBWIM 3aBJaHHSI HAa HACTYIMHHHA MicAb (KBapTal, piK) KepiBHUKA
migpo3niniB 1 Beiel kommawii ( ;o 2013 p. me me 6yno BAT JIBK-3 AT XK
KuiBmicbk0yay). Lle Oys10 He3BUUHO, HEIOBTO, alie e(eKTUBHO.

OcHOBHi BUCHOBKH:

1. BnpoBampkeHHs €h)eKTHBHOTO MEHEIDKMEHTY MiJIPUEMCTBA 1 CUCTEMHU
VIPaBIiHHS SIKICTIO CHOHYKa€ OpraHi3aililo 70 BH3HAYEHHS OCHOBHHX
NpoleciB BUPOOHHIITBA Ta XHIX NapameTpiB, pO3POOKH CXEMH IPOILECIB,
MONITHUKH, Micii, [TeH, TOCTIHHWKA MOHITOPHHT 1 aHali3 BUKOHAHHS
3 IOAANBIIAM KOPUTYBAaHHSIM 1 BH3HAYCHHAM JOMIHAaHTHUX (PaKTOpiB, IO
BIUTMBAIOTH HA SKICTh MPOAYKIIIi 1 il KOHKYPEHTHI MOMKIIUBOCTI.

2. BupimanbHe 3HaueHHS Mae (OpMyBaHHS BHCOKOI KyJBbTYpH
BUPOOHHWIITBA, TEHOMa JiOBOI JOCKOHAJOCTI OpraHizamid, mo 3a
MiATPUMKH JIep>KaBH 1 CyCHUIBCTBAa IO3UTHBHO BIUIMBA€ Ha BHUPOOHMYI
CHJIN Ta BUPOOHNYI BiTHOCHHH B IIIJIOMY B JIepXKaBi.
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AHAJII3 CBITOBOI'O JOCBIAY YTPUMAHHS
ABTOMOBLIBHUX JOPIT Y 3MMOBHI ITEPIO/],

CwmipHoB A. M.
acnipanm kaghedpu mpancnopmmuoz2o 6y0ieHUYmMea ma ynpasiiHtsi MauHoM
Hayionanvuuii mpancnopmmuuil ynisepcumem
M. Kuis, Yxpaina

3UMOBe yTpPUMaHHS AOPIr — L€ 3aBXKIHW JOPOTuil i CKIaaHUI mporiec.
Ha xamp, y OUIPOIOCTI BHIIAQAKIB TOTOJNA 3aUIIAETECS CKIATHO
nepeabadyBaHUM SIBAIIEM HE3AIEKHO Bif KpaiH cBiTy. EdexTuBHUMIA
KOHTPOJb CHITY Ta IbOJYy Ha aBTOMOOLUIBHIA HOPO3i € BaXXIUBOIO
(dyHKUIEw U1 ypsay Aepika, o0 3a0e3neYrTH, HACKUIBKY Lie MOXKIIMBO,
Oe3nepelnkoHUi  TOPOXKHIM  pyX, Juii KOM(OPTHOrO IepecyBaHHS
B 3UMOBHH IepioJ] MK KpaiHamu cBiTy. [IpakTuka, craHgapTH Ta piBeHb
o0JiaiHaHHS BiJIPI3HAIOTHCS MK co0OI0 B KpaiHax €Bpomna Ta cBity [1; 2].
Baprictp aBapiii Ta TpaBMH BHACIIIIOK JOPOXKHBO-TPAHCIIOPTHUX MPUTOJL €
ICTOTHHMH, TaK IMO 3aXOAH, CIPSIMOBAHI Ha IMONANBIN Iii MOJIMIICHHS
3UMOBOTO PEKHMY O0OCIYyrOBYBaHHSI, HMOBIPHO, IIPUHECE ICTOTHY KOPHUCTh
JUISL Y9aCHHKIB JIOPOXKHBOTO PYyXY.

CrorozHi y CBITI ICHYIOTb pI3HOMAHITHI MIJXOAM JIO YTPUMAaHHS
ABTOMOOUTBHUX IIUIAXIB Y 3uMOBHH nepioa. Hanpukiazn, Oinnsuais Mae ykpai
JICLICHTPAJI30BaHy CTPYKTYpy OOCIyroByBaHHs Jopir. Tam perioHanbHi
HEHTPU YKJIAJaloTh JOTOBOPH 13 MiAPSTHUKAMH, YiTKO BKJIIOYAIOYM B HHUX
[ILOBI  MOKAa3HWKW  SKOCTi. 3araJioM MAPSIHUK Ma€e 3a0e3MednuTH
io1000BUI  Oe3meuHuil mpoi3n moporamu. HaTtoMicTh KOHKpeTHHiA BHOIp
CrIoco0iB yTPUMAaHHS 3aJMIIAeThesl Ha #oro poscyn. Cepen KiTBbKICHHX
BUMIpPIiB pE3yNIbTaTH POOOTH MiAPSIHUKIB PO3MILIAAlOTh 3a KoedilieHToM
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3YEIUICHHS! JIOPO’KHBOTO TOKPHTTS, TOBIIMHOIO CHITOBOTO TOKPUBY Ta
PIBHOMIPHICTIO CHDKHOTO HakaTy. [3 IKaBMX METOAIB — BHUKOPHCTAHHSI
CHITOIIPHOMpPAFHAX aBTO i3 IBOMa BigBaiaMu. BOHM MaioTh MOMKIIMBICT 3a
OIIMH TIPOXiJl PO3YHMCTUTH Bipa3y JABi mojocH. Xo4a € i OUeBHIAHUNA MiHYC —
HEeoOXiHICTh IEPEKPUBATH JOPOTY Ha Yac IPHOUpaHHS [3].

Y Hlsemii 2004 p. npumgymamu BIacHHKA cmocid OopoTsbu 3
O’KEeJENIICIO Ta CHITOM, SIKHi Ha3Baimu MeTogoM Topreiipa Baa. Horo CyThb
MOJISITaE 'y TOMY, IO APIOHMH MICOK 3MIMIYIOTH i3 BOJOIO TEMIIEPAaTypH
95 rpanyciB y mpomopiii 7:3. I 1o cymim po30pU3KYIOTh BYJHIIMH.
3aBIsSIKM  BHCOKIH TeMIeparypi, IOBEpXHS OTPUMYE JyXKe LYIKY
cTpykTypy. li BucTauae Ha 3—7 nHiB Ha 10po3i i3 1000BUM Tpadikom
y 1500 aBTOMOOINIB. 3BUUAiiHO, MpoIeaypy Tpeda MOBTOPIOBATH IOpPaA3y
MICJIS CHITOMaay, a TAaKOXK Y BHIMAJIKY, SKIIO TeMIIeparypa Mepexoiuiia
yepe3 HyJb rpaayciB. CUIbHUN OiK IBOTO METOAY — MOTO €KOJIOTIYHICTb.
I3 MiHyCiB — HEOOXITHICT KYITyBaTH TOPOTE 0OJIaTHAHHS.

VY KaHazi Ta #esKHX aMepHUKaHCHKUX INTAaTax 3aMiCTh TEXHIYHOI coui
BHKOPHCTOBYIOTh XJIOPHI MarHifo. BiH myxke eextuBHHI y 00poTHOi 3i
CHITOM, NPOTE BUKJIMKAE 3HAYHY KOPO3i0 METANIB 1 HETaTHBHO BIUINBA€E HA
B3YTTS ¥ 0T MimoxoaiB. KpiM Toro, XJIOpHI MarHito KOIITYe AOPOXKYE 3a
3Bu4aiiHy cinb. Takox y IlltaTax gie Tak 3BaHe NMPaBWIO TPHOX TOMIMH,
BIZIMOBIJTHO /IO SIKOTO IIOHAMMEHIIIE BITPOIOBK TPHOX TOJUH MICIs TOYaTKy
cHironaay BOAii He NOBMHHI BHUDK/DKATH Ha Joporu 0e3 KpalHbol
HeoOXximHOCTI. 3a meil yac JOPOKHMKHM MalOTh NPHUBECTH aBTOMOOUIbHI
LUULSIXM Yy CTaH, NPUHHATHUNA ais mpoi3ny. BopHowac, BioMi CBOErO
BUXOBAHICTIO Ta BIJAKPHUTICTIO KaHAJLI AYKE CXWIIbHI JOIMOMAaraTH OJIHE
oxHoMy. Tomy B3MMKY y 6aratboX HaceleHHX ITyHKTaX KpaiHW KJICHOBOTO
micta  (GopMyIOTbCS TPYNM TaKk 3BaHMX «CHIFOBUX SHTOJIB», IO
JI0IIOMAaraioTh PO3YMIIATH TPOTYapH THM, XTO (Pi3MYHO 3pOOHTH ILLOTO
HE MOJXKE: JITHIM, XBOPHM i T.II.

JoBoii epeKTHBHEM HANPSMOM € OllepaTHBHE iH)OPMYBAaHHS BOIIIB
PO CHUTYyaIlil0 Ha J0porax 4epe3 ColliajibHi Mepexi. 3a yMOBH aKTUBHOI
y4acTi JIo/Iel comianbHui epeKT MoKe JOIMOMOTTH 3a JIiYeH1 XBUJIIMHHA YH
TOJAWHU TMPOiHGOPMYBAaTH BEJIUKY KiJTBKICTh KOPHCTYBadiB KOJICHOTO
TPAHCIOPTY, a0M Ti MJIaHyBaJIM BJIACHI MOI3AKM 3 ypaxyBaHHSIM CTaHy
mpoi3ay Ha jgoporax. TakoX comiambHi Mepexi MOXYTh IiiTH 1
B 3BOPOTHOMY pEXHMi, KOJH KOPUCTyBadi iH(POPMYIOTh IOPOKHHKIB
po mpobiemMHi ainsgHKH [3; 4].

He Bapro 3a0yBatm i mpo ocoOHCTy BiINOBIZAIBHICTE BOAIIB, —
B XOJIOZIHY TOPY POKY Tpeba BYACHO MIiHSTH T'yMy TPaHCIIOPTHHUX 3ac00iB
Ha 3UMOBY 1 IOTPUMYBATHCS IOMIPHOTO MIBUJIKICHOTO pexumy. HaBiTe Ha
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HIOWTO YUCTI 10pO3i O€3 CHITY YH JIbOAY 3UCIUICHHS TYMH 13 HOKPUTTSM €
HabaraTo TipHmIMM, aHDK YIITKY, 4epe3 HIXK4YYy TeMmreparypy. A mepen
BEJIMKUM CHITOIagoM abo Ha HOro MmodyaTKy MOTpiOHO moxdaTu mpo Te,
mo6 Bamr aBTOMOOLNE He 3aBakaB poOoTi TexHiku. lle BapTo 3poduTH
HaBiTh TOXi, SKmO (OpMaTBFHO BiH 3amMapKOBAaHHWN MPAaBHIBHO, aie,
3 IPaKTUYHOI TOUKH 30pY, YCKIAIHIOE MPOi3]] CHeLiaJbHIX MalIKH.

Jloporu € KIIIOYOBUM €JIEMEHTOM Uil eKOHOMIYHOTO Ta COLIaJIbHOTO
3I0pOB’sl KpaiH 1 HABITh WiIMX KOHTHHEHTIB MOTIK JIIOICH i TOBapiB, BOHU
CHPUSIOTh MIATPUMAHHS Ta PO3BUTOK OOMIHIB M)XK HACEJICHHS, SKEC BOHU
00cyroByroTh. HesanexxHo Big HOro HIUIBHOCTI, pO3MIpY HACEICHHS, IO
00CJIyTOBYEThCS, Ta 0OOCAT PECypCiB HasiBHA, MOPOXHS iH(PACTPYKTypa
MOBHMHHA BiMOBIIaTH MOOIIBHOCTI IOTPEOH CBOTO HACEJICHHS.
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PO3POBKA MOBLILHOI'O KOMILIEKCY
JUISI JIATHOCTUKH EKCILTYATALIMHOTO CTAHY
JOPOKHIX MMOKPUTTIB «MK-JIEC-HTY»

Myask I. C.
KaHOUOam mexHiYHUX HayK,
doyenm xagedpu npoexmysanms oopie, 2e00e3ii ma 3eMaeycmpoio
Hayionanvnuii mpancnopmuuii ynieepcumem

Yeuyra O. C.
Kanouoam mexuiuHux Hayx, 0oyeHm,
doyenm Kageopu mpancnopmnozo OyOIGHUYMea ma YRpaeiiHHs1 MAUHOM
Hayionanvnuii mpancnopmuuii ynieepcumem
M. Kuis, Yxpaina

B maboparopii aBTOMOOUTEHHX HOpir Ta aepoapomiB HarioHamsHOTO
TPAaHCHOPTHOTO YHIBEPCUTETYy PpO3pOOIICHO EKCHEPUMEHTANBHHI 3pa3oK
MOOUTFHOTO KOMIUICKCY JJIsl JIarHOCTUKH EKCIDIyaTaIlifHOTO —CTaHy
nopoxkHiX mokputTiB « MK-JJEC-HTVY», mo MicTUTE By30J1 BUMIpIOBaHHS
koeQillieHTa 3YEIUICHHS, BY30Jl BHUMIPIOBaHHS PIBHOCTI MOKPHUTTS, BY30JI
BUMIPIOBAaHHSI IIPOTUHY JIOPOXXKHBOTO  OJSITY, OJIOMETp, BHUMipiOBay
LIBUJIKOCTI PyXy, OONaJHaHWA HOBITHIMM LM(QPOBUMHU JaTYMKAMU —
uudpoBUMH aKcelepoMeTpaMu Ta BHCOKOTOUHMMH CHKOJEPaMH, Ta Jia€
MOXJIMBICTh YJIOCKOHAJINUTH IPOLIEC BH3HAYECHHs IapameTpiB JOPOXKHIX
MOKPUTTIB, MiJBUIIUTH TOYHICTH DPE3YyJIbTATIB BUMIPIOBaHb, IiJBHUIINTH
Oe3leKy BUKOHAHHS BHMIPIOBaHb, 3MEHIIUTH TPYIOMICTKICTH BHMIpIO-
BAIBHNX TMPOLECIB, MiABUIIUTH KOHKYPEHTO3JATHICTh BHUMIpPIOBAILHOTO
obnanHanHs (puc. 1).

Po3pobiieHo mporpamue 3abe3neueHHs Ui KEpyBaHHS MpoLEcaMy
BUMIpIOBaHHs, 00pOOKH 1 peecTpallii TaHnX, a TAKOX KEPYBaHHS CHIIOBUMH
OpraHaMu Ta OpraHaMH KOHTPOJIO BUKOHaHHS. Po3poOneHo mporpamue
3a0e3neueHHss CHCTEeMH TpUiloMy Ta TEepBHHHOI OOpOOKHM CHTHAJiB
3 IATYMKIB.

OcoOauBICTIO PO3POOJIEHOTO0 KOMIIEKCY € Te, IO BiH Ja€ 3MOTY
BHMIpIOBaTH MOIyJh aAedopMarlii, a He NPUAHATHA y TemepimHiil ugac
B HOPMAaTUBHUX JoKyMeHTax Ykpainu ta CHJI momyns mpyxHocti [1, c.
6], sxumit He BigoOpaxkae MifiCHOTO  eKCIUTyaTalifHOTO  CTaHy
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aBTOMOOUIBHUX Jiopir. lle yMOXJIMBIIOE CYTTEBHH TPOPHB B Tairysi
OyniBHHLTBA JOPIr, HAONMKEHHs KPHUTEpiiB iX MIIHOCTI 1O THX, SKi
BUKOPUCTOBYIOTBCSA 3a KOPOOHOM, 30Kpema, B Himewuumni, ABcCTpii,
IBettnapii [2, ¢. 5; 3, ¢. 11; 4,¢. 9].

Puc. 1. Mobinbnmii kommiaeke «MK-JEC-HTY»

CxeMH HOBOTO OOJajHAHHS Oy 3alpOEKTOBaHI Ta PO3pOoOJicHI Ha
OCHOBI JIOCJIJKEHHS Ta aHaii3y (i3WYHUX SIBULI Ta MPOLECIB, SKi MalOTh
Miclie TP B3a€EMOJIii TPAHCIOPTHHX 3aco0iB 3 noporoto. Excrityaraiiiina
HAMIWHICTh OOJAagHAHHS JIOBEJCHA B MPOIECI EKCICPUMEHTATBHUX
BUTIPOOYBaHb Ha IOCTIJHUX IiNTHKAaX aBTOMOOUTBHHX mopir M. Kwuesa,
KuiBcrpkoi, JKutomupcrkoi, PiBHeHCHKOT 00TacTei.

«MK-JIEC-HTVY» mnepesepiiye iCHyrouUi YCTAaHOBKM JUIl BHU3HAYCHHS
eKCIUTyaTaIlifHOTO CTaHy IOpPOKHIX IIOKPUTTIB 3a pPaxyHOK HOBOTO
MiAX0AY Y KOHCTPYIOBaHHI — PO3MIILIEHHS BY3JIiB JJIsl BUMIPIOBAHHS Pi3HUX
MIOKA3HUKIB SKOCTI Ha oxHOMy miaci. Takoxx po3poOneHuit MOOITHHUI
KOMIUIEKC € 3HaYHO JICHIEBIINM 32 BiJIOMI 3apyOixKHi aHAJIOTH.

Po3pobka [aHOrO THUIy BHUMIPIOBAJILHOTO  OOJAJHAHHS  CIHpHSE
PO3B’s3aHHIO TMUTAHHS YJIOCKOHAJICHHS CHCTEMH OLIHKH TPaHCIOPTHO-
eKCIUTyaTaI[IHHIX TTOKAa3HUKIB JIOPOXKHIX KOHCTPYKIH, SIKe € HaI3BHYaliHO
BOKIMBUM B JIOPOXKHIA Tany3i. TouHICTh Ta 0O €KTHUBHICTH OLIHKH
EKCILTyaTallifHOTO CTaHy MOPOXKHIX MOKPHUTTIB JA€ MOXIIHUBICTb CBOEYACHO
BUSIBIITH JTUITHKY JIOPIT 3 HEJOCTATHIMH TPAHCHIOPTHO-CKCILTyaTalliiHUMU
MMOKA3HUKAMH Ta TMPOBOIMWTH 3aXOAHM IIOJO iX IOCWICHHS, IO CHpHSE
TTOKPAIICHHIO TPAHCTIOPTHO-EKCILTyaTallifHOTO CTaHy aBTOMOOUTEHUX JIOPIT.
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IHHAPAMETPU3AIIA ITPOLECY ITPOEKTYBAHHSA
JIETAJIEA JIBUTYHA ABTOMOBLISA
3 BUKOPUCTAHHSAM CAITP SOLIDWORKS

Houenko A. B.
cmapwiuti 8uK1aoay
Yepracokuil 0epicasHuil MExXHOA0SIMHUL YHIGepCUmem
M. Yepracu, Yrpaina

IMapamerpuyne MoJed0BaHHs (MapaMeTpu3amisi) — MOJCIIOBAHHS
(mpoexkTyBaHHS) 3 BHKOPUCTaHHAM IapaMeTpiB EJIEeMEHTIB Mojeni i
CHIBBIHOIIEHh MK IIMMH NapamMeTpamMu. 3 BHUKOPUCTAHHSM IMapaMeTpHu-
3amii MOXKIIMBO 32 KOPOTKHII Yac 3MOJEIIOBATH 33 JOIOMOTOK T'€OMETpPH-
YHHUX CHIBBIJHOIIEHs a00 3MIiHH IapaMeTpiB Pi3HI KOHCTPYKTHBHI CXEMHU
Ta YHUKHYTH IPHUHIUTIOBUX TOMUIIOK.

Ilpu nmapaMeTpu30BaHOMY HPOCKTYBaHHI CTBOPIOETBCS MaTeMaTHYHA
MOJIeNTb 00 €KTIB 3 MapaMeTpaMu, IPH 3MiHI SKUX BigOYBarOTbCS 3MiHH
KoH(Irypalliii 1erajei, B3a€MHI IlepeMillleHHs AeTanel B 30ipiii.

[MapameTpusariist 103B0JIsi€ O€31iY pa3iB BUKOPUCTOBYBATH PO3POOICHY
MOJIeTIb Ta 3HAYHO CKOPOYYE Yac Ha MPOEKTYBaHHS JieTajlell MexaHi3my,
MIATOTOBKY KPECJIeHb Ta 1HIIOI CYITyTHBOI IIPOEKTHOT JIOKyMEHTAIL1.

OcHoBuuM iHCTpyMeHTOM mapamerpusarii SolidWorks 2019 e Gok
«equations» B nepesi koHcTpyroBaHHsA (yHKuiii Manager. Ilapamerpu-
3yBaTH 300pPKY MOXKHA 3 JIy’KE BUCOKUM CTYIICHEM JeTai3allii.

IIpu mapamerpusamii nmeraneid aBTOMOOUIS HA TIPHUKJIAAi KPHBOIIHITHO-
marynHoro Mexanismy (KILIM) B CAIIP SolidWorks BHKOpHCTOBYHOTBCS
omneparii CTBOpeHHS O00’€MHHMX TN, 30epira€TbCsi 1IEHTUYHWH TOPS/IOK
ocHoBHux onepatiii CAIIP. Ilepen napamerpusariiero HEOOXiJHO BU3HAYHUTH
OCHOBHI KOHCTPYKTHBHI cmiBBigHOIIeHHs po3Mipis KIIM [1]. Hanpuxnan,
BCJIMUMHY BEPXHBOI YaCTMHHW TOpIIHSA h; BHOWPAIOTH, BHXOMSIUM i3
3a0e3MeYeHHs OJHAKOBOTO THCKY OIOPHOi IOBEpXHI MOPIIHSA IO BHCOTI
MUITHIpa i MIITHOCTI 60OUIIIOK, OCTIA0JIEHUX OTBOPAaMU JIJIs TIPOITYCKY OJIMBH.
Bucory rosoBku mopmiHst hj BCTAHOBIIOIOTH BHXOMSYH i3 HOPMAIHLHOTO
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TEMIIEPaTypHOTO pEXKUMY 1I €JIEeMEHTIB — TOBIIMHM [HA IOPLIHSI W
pos3TamryBaHHsA Kinenb. Bucora 100ku N, BHU3HAYAETHCS —BETUYMHOKO
HEOOXiIHOTO TETUIOBOTO 3a30pY MiK FOOKOIO TIOPIITHS H IIFITIHAPOM.

Ilepen mapameTpu3ami€elo BH3HAYAE€THCS OCHOBHHU pPO3MIip, BiIHOCHO
SKOTO CTBOPIOETHCS MapaMeTPH30BaHa MOJEb, OCHOBHI KOHCTPYKTHBHI
cuiBBigHOIIEHHS po3MmipiB merameit KIIM (tabm. 1): mopmiHs, Kb,
MOPLIHEBOTO  Taibls, I[IAaTyHHOI TIPyIH, MOPIIHEBOI  TOJIOBKH,
KPHBOIIHUITHOI TOJIOBKH, CTEPIKHS [IaTyHa, KOJIHYAaTOTO Bay.

3Hak  «X» O03Hayae€, MO JaHUH po3Mip IMapaMeTpHU30BaHHA
3 BUKOPHMCTaHHAM OCHOBHOTO pO3Mipy — miamerpa mopmrHs D (puc. 1-2)
[2;3].

Jnst mapamerpu3anii MOPIIHEBOTO MaNbIs, MIaTyHa Ta 1HIIUX JeTanei
KIIM BukoHyeMO MomentoBaHHs mgaHux jgeraneid B SolidWorks.
ITapameTpu3ailiis BUKOHY€eThCs mif yac 300pku KIIM (puc. 2).

Puc. 1. —Ecki3 onepauii «o0epranns», «BUpizaTm»
Ta «I3epKajibHe Bigoopaxenns» B Solidworks 3 mapamerpuzoBanuMu
po3MipaMu MOPIUHSI TA /151 CTBOPEHHsI BHYTPIlIHLOTr0
OTBOPY NOPLIHSI Ii/i MOPLIHEBHIl Majenb

OCHOBHI DIBHSIHHS, 1110 BUKOPHCTOBYBAJIMCH IIiJ] Yac MapameTpu3arii
maryHa BkazaHi B Tabn. 2. Iloganpmia mnapamerpusanis KIIM
BiZIOYBA€ETHCS 32 MO/1I0HO0 METOIUKOIO.

3rifiHo 13 CTAaTUCTUYHUMHU JAHUMH, Ha 3MIHY HapaMeTpiB MOBHICTIO
napameTpuzoBanoi 3D-moneni e menme 1 xB. [Ipu nbomy mnepeOyno-
ByBaHHS BiZIOYBa€ThCS B aBTOMAaTHYHOMY PEIKHMI.
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Puc. 2. Ecki3 onepauii «Bursirypanusi» B Solidworks
nJis1 orpuManni geradi «aryw»

Tabmuus 2
OCHOBHI KOHCTPYKTHMBHI CHIIBBiIHOLLIEHHS PO3MIpiB eJleMeHTIiB npu
mapamerpusaiii
D1@3cual T dn giasterp T 0 MATRIT
D7@3amal 18947MM L, =R0285 pomxiEm matyea
D8@3cul 2795 e =
D10@3c0el T4AGum LLIpHH3 LWETHE ™ 7, 65 vomusuar i bomrw
D12@30061 3495
D3@30mal 2646 TOBILYIE3 CTEQINHS WaTjHa
D2@300mal 189um 308HILLil JANETD NopLsEED ran0za!
D4@5aml 104um JE]HBHHR NOPHEBNT F00BI LUSTYHE 3 (TRpXcEM WaTy —
D @BoGkiua-Bass 189um J0EX0IE3 MIOPILKESCT FOAOBM LIETYHE dsde O‘J‘j
D2@ho6uuG-Bums 1@z Bumaymsl 189w b= 0350,2372
D1@30mz? 3@3000" - 8 18.45uM LNpIEE 32330 b
D3@300m22 = "D1@3aeal" /3 6.15MM EHYTALK DR 33na00mI Baon=he 8
D6@3wL = D1@3usl” + 4 3lum siaares sig uempa nopusiesoro nansi go sanage | | Tam~Haar' S
[ "D7@3a01” - D@32’ - DI2@Jco 108 48N | 20802 3anayes i=dntd
1§ 2@bofisiuxa-Burrrymal” - 2 169MM TG 3anaiHN CTECHGA WaTHa o=l 1
1 2@300a1"* 05 945u TOBIWES (e -
D1@3a0nd = "D12@300m1"* 17 45 EiaCTars MiX fomau
D1 @300 22um 2um

Ha puc. 3 306paxeHo orpumaHy napaMmeTpusoBany mozens KIIM.

BucHoBok:

B pPOOOTI PO3MIITHYTO OCHOBHI

MOJKJIMBOCTI

CAIIP

SolidWorks mis mapamerpu3aiiii CKIagHUX MEXaHi3MIB Ha MPUKIAI
KIIIM, 3okpema omepamii ¢opmyBaHHI 00’€MiB, METOIHM pPOOOTH 3

€CKi3aMM,  TEXHOJOTil
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3aCTOCYBaHHSAM IHCTPYMEHTIB crpsbkeHb. COpPMOBaHO MapamMeTpu30BaHy
ckmananpay kxoHcTpykiiro KIIM B CAIIP SolidWorks, sika mo3Bosnse
mBuako mepedynoByBatu aetani KIIIM, BHUKOHYBaTH PO3paxyHOK TaHHUX

Jerasei Ha MitHICTS i3 miakmouernM Momyitem SolidWorks Simulation.

LA HESEY

 pasmepsi

T Orguastpoears ece nonn

Vs 3Hauenme / YpaBHenne PaBHseTca |3amerku

[=IYparnenma -
"D2@3cxn31@MNaney<2> Part” D1@3cku38@nopueHs < 1>.Part” 27MM [] |308HiwHiii giameTp nopwkesoro nan|
"D1@3ckn31@Waryn-21<1> Part” = "D2@3ckum3 1 @Maney<2>.Part" 37.5MM [ |zo8HiLmiii giaMeTp NopiwHeEoro nan|
"DT@3cxn31@UWaryH-21<1> Part” Dporst lopweHb< 1> Part” /0.285 189.47MMm [AOBXMHA LaTyHa
"D12@3ckm3 ! @LUaTyH-21< 1> Part” D1@3cku3 1 @eTynka<4 > Part” 34.99MMm Paaiyc Wiy Watyxa
"D8@3cknz1@Waryn-21<1> Part” = "D12@3cknz1@Waryn-21<1>.Part" * 0.8 27.99MM I TOBUYHA WaTyHa nig Gontu
"D2@3ckna1 @xprwka watyra-1<1 > Pai= "D @Jews! @eTyira<4> Part” 34.99mm paaiyc wiiinn waryna
"D1@3ckn31@KpuiuKa watyHa-1<1>.Pal D10@3ckm31@WaryH-21<1>.Part” 74.43MM LUMPKHE WaTyHa
“DA@3ckva1@KPUILKE WaTyHa-1< 1> Pal= "D8@3ckual @LWatyH-21<1>.Part” * 0.7 19.6MM BIICOTa KpHLUKN WaTyHa Mia 60T
"D3@3ckn31 @xpriwka warya-1<1> Par= "D: @xprwa watyria-1<1>Part’ * 1.4 48.900m 30sHiKif paaiyc KpULKH Watyra
"D2@6 BuiTAHYTH | @kpyiwka wail= "Dporst 10puweHs< 1> Part” * 0.35 18.9mm NONCBMHA TOBUMHN WaTyHa
D1 @6 B 1@kpuwka wal= "D2@6: B 1@KkpuwKa watyHa-1<1>.Part” |18.9um O |nonoeuna Towmam watya
"D2@E: B 1 *Dperst Jopuwens< 1> Part’ * 035 18.9um nonosuka TosuyAN waTyka
"D1@b: BeiTAHYTE 1 @BTyAKa <4 >, D2@b: BeiTAHyTs 1 @ETynKa <4 >.Part” 18.9mm L] |nonosuHa ToBwmHN waTyHa
"D2@3ckn31@eTynka<4> Part” = "Dporsh@3cku32 @nopweHs< 1> Part” * 0.6 32.4mM [ |paaiyc npoTueary koninuaroro eany
"D1 @boGuwka-BuirAryTs | @Maneu<2> = ("D @Jcknz14@nopuwers<1> Part” - 14@nop{80.24mm aosxuma nansuz
“Dporst 1opLens <1>.Part” Dp” S4mm O |paaiyc nopwha
"D1@3ckn31@eTynka<4> Part” = "D2@3cku31 @eTynka<4> Part” + "D2@3cknz1@BTynka<4]34.99MM [ |paaiyc wwiikn warywa
"D1@3cknzd @caprep<1>.Part" "Dp" Sdmm
"D3@3ckn31@kaprep<1>.Part” Dp' /76 7.0 1M ]
"DA@3ckua1 @«aprep <1>.Part” ="Dp' /76 7.01Mm [m]
"D1@BoitaHyTe-TonkocTerHbii1 @kapreg = "Dp” / 15.2 3.55MM
"D1@3cxn31@kaprep<1>.Part” 06*"Dp"*2)/2 32.4MM L
"D2@3ckua1 @«aprep<1>.Part” ="Dp"*3 1621m [m]
"D5@3cknzd@kaprep <1>.Part” 06*'Dp"*2)/06*074 +(06*"Dp"*2)/0.6*0.2 +|125 82mm
"D prep<i>.Part" D prep<1>Part" |125.82mm ]
"D7@3cxnad@kaprep<1>.Part” 06*'Dp"*2)/06*074*2 + (06> "Dp"*2)/0.6 * 0/672.84mm [m]
"D3@3ckvad@kaprep<1>.Part’ "DI@ prep<1>.Part’ - "D prep<|32.41m

v

"DA@3ckns4@raprep<1 > Part” D. prep<1> Part" 32.4um O
"D 1>.Part” D: 1> Part” 32.4mm O
D1® <25 Part” - Dp’ S O
Mepectpansats El S y— o ETOMaTHYECKI NOPAAOK
aammamuem S pewenin
;ﬁa;‘;;ﬁ”m”"” ‘ F:\1\NlapameTpusosani etani\ypasHenna konbdt |

Puc. 3. IIapamerpusoBana mogens KIIM
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PO3B’SI3AHHSA TPAHCIIOPTHHUX 3AJIAY 3A JOITIOMOI'OIO
TABJIUYHOI'O MPOHECOPA MICROSOFT OFFICE EXCEL

Hpokyain I'. C.
OOKMOp mexHiyHux HayK, npogecop,
3a6i0y8ay Kagheopu MidcHapoOOHUX nepese3eHs ma MUmHO20 KOHMpPOIO
Hayionanvhuii mpancnopmuuil yHieepcumem

€pxo 1. B.
acnipanm xageopu MidCHAPOOHUX nepesesetb Ma MUMHO20 KOHMPOIO
Hayionanvhuii mpancnopmuuil yHieepcumem

Peniu 10. A.
acnipanm xageopu MidCHAPOOHUX nepese3eHb Ma MUMHO20 KOHMPOJIO
Hayionanvuuii mpancnopmmuuil ynisepcumem
m. Kuis, Yxpaina

3amaua KOMiBOsDKEpa — II€ HAWOUThII BigoMa 1 3HaKOBa MOJIEINh
MIOTOKOBOTO TPOTpaMyBaHHS. YBary J0 Ili€l 3a1adi MPUBEPTAIOTH 3aBIISIKH:
BEMKIH KUIBKOCTI TPAaKTUYHOTO 3HAYEHHS, IO JO Hel 3BOISTHCS,
30CEepPEDKEHAS  XapaKTepHUX MAaTeMAaTHYHUX, aireOpaidHux Ta OOYMCITIO-
BAIBHUX TPYIHOIIIB.

HasBHI MeTou po3B’sI3yBaHHS CITBOBUX TPAHCIIOPTHHX 33134 YCIIIITHO
MOXYTh OyTH 3aCTOCOBaHI IMIIE B MATPUYHIA ITIOCTAHOBIN, KOJHU
3a3JaJeriip BiJloMa MaTpHI TPAaHCIIOPTHUX KOpECTIOHeHNiH [1, ¢. 26].
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Came ne 1 oOyMOBIIOE 3Ha4Hy OOMEKEHICTh LHMX METOMIB NpH
PO3B’sI3aHHI 33/1a4 MEPEBE3CHB 1 MOCTYKUIIO IPHYMHOIO PO3POOKH HOBHX 1
YIOCKOHANEHHS  ICHYIOYMX  METOMIB  ONTHMI3alii  IepeBe3eHb,
OpIEHTOBAHMX 32 3aCTOCYBAHHS CYYaCHUX iHPOPMALiHHIX IepEBE3CHb.

IlocranoBka 3amaui. 3amaHoO TOBHUH Tpad, SKHH OMHUCYETHCS
KBaJIPaTHOIO MaTpuiero V, BincTaHi Vi Mix ycima mapamu n-mict (i, j = 1,
2, ..., n). Y 3arageHOMY BUNAJKy Vjj HE JOPIBHIOE Vji 3 ypaxyBaHHAM
HasBHOCTI MaricTpalli OIHOCTOPOHHBOTO pPyXy. Taky y3araipHEeHY 3amady
Ha3MBalOTh HecUMeTpu4HO0. KoMiBOsDKEp HMOBHHEH BHUIXaTH 3 IEBHOTO
MOYaTKOBOTO MicTa, 00°TXaTu Bci MicTa, HOOyBaTH B KOXKHOMY 10 1 pasy i
MOBEPHYTHCS Yy T€ JX caMe Micle, o0 3arajpHa JOBXHHA BCHOTO
Mapupyty Oyna MiHIMaJIbHOO.

Po3B’s130k 3amaui KOMIBOSDKEpPa CTaB MOXIIMBHM, KOJM 3’SBUJINCH
OB JOCKOHAJ KOMIT'IOTEpH 1 OYB pO3poOJIeHH METO «T1JIOK Ta MEX»
UL 3ajad  LTOYHCIIOBOTO IporpaMyBaHHS. KinmbkicTh JOMyCTHMHEX
BapiaHTIB mepebopy y 3amadi KOMIBOSDKEpa BH3HAYAETHCS (DYHKITIEO
(akropiamry n — n!. Sxmo n = 10, To n! = 10! = 3628800; sixmo N = 11, To
n! = 11! = 39316800.

BBemeMo HacTynHI MO3HAYCHHS:

N — po3Mip 3a1adi (KUTbKICTh TPAaHCIIOPTHHX BY31iB), N = 10;

i — HOMep TI0YaTKOBOTO MiCIs IyTH (TPAHCIIOPTHOI AUISAHKH), | = 1, 2,

L
j — HOMep KIiHIIEBOTO MicCIl Jyru (TPaHCIOPTHOI mimsHKH), | = 1, 2,
L

Vjj — BiICTaHb MDK i-MM Ta j-MM MiCTaMM; Li¢ €IEMEHTH KBaJpaTHOI
MaTpuli V, KO ONMCcaHWi HeopieHTOBaHWH MmoBHHH rpad (cuMeTpuaHOL
Matpuli Vjj = Vij, Vij = ©);

Xjj — HeBiZloMa 3MiHHa OyIiBOrO THIy 1€ Xjj = 1, AKIIO Jyra i3 «i» B «j»
HaJIeKATh HAHKOPOTIIOMY KOHTYpYy 00xomy, Xjj = 0, y HPOTHIEKHOMY
BUIAJIKY, SKIIO JyTa i3 «i» B «]» HE HaJEKUTb.

[To6ynoBa MaTeMaTHYHOI MaTEMaTHYHOT MOJIETI Ma€ HACTYITHI STaIlH:

3HalTH TaKy KBaJpaTHy MaTpHUIO X, m00:

-3arajibHa JIOBXHWHA KOHTYPY 00X01y N-MicT (IiboBa GyHKILisA) — Min:

?=1Z?=1 v X X5 = min, Q)

- IPH HACTYITHHX OOME)KEHHSIX
a) Xj-;x;; = 1, o o3HaYa€ — 3 KOXKHOTO i-TO By3Na BUXOAUTh | Jyra
(11e BUi31 KOMIBOSDKEpa 3 MiCTa);
b) Xitix;; =1, mo o3Hayae — i KOXHuiA j-uii By3011 (MiCTO) BXOIHUTH
onHa fyra (B’131 KOMiBOSDKEpa B MICTO).
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I{# maTremMaTH4YHa MOZENbH MOBHICTIO CIIBNAAAE 3 KJIACHYHOIO 3a]1auero
PO TNpH3HAueHHs (HANpUKIah, KOJIM Ha OJHY BaKaHCIO MOXKHA
NPU3HAYUTH OJHOTO TIPETCHIACHTA 1 OJWH TPETEHICHT MOXXe OyTH
MIpU3HAYCHN Ha OJHY BakaHCiro). Came I aHANOTIA i IpUBEpHYJA yBary
710 3a71a49i KOMiBOsDKEpa.

[[{o6 BUKIIOYHTH CHUTYalii OTPUMAHHS HETIOBHUX KOHTYPiB, B MOJIENb
3amadi KOMiBOsDKepa OyJo 3amporoOHOBAHO JOJATH, TAaK 3BaHi, 0OMEKEHHS
3B’SI3HOCTI, SIKi JO3BOJISIOTH CTPUMYBATH NMOBHUH KOHTYpP 00XOIy IIISXOM
3B’SI3yBaHHS yCiX N-BY3JIB B OJJUH KOHTYD.

Jus uporo OyB 3ampONMOHOBAaHHMA MigXiJ BBEIACHHSA JOJIaTKOBUX
N-3MIHHKX JII{CHOTO TUILY Z;, SIKI BUKOHYIOTb POJIb JIIYMIIHUKA) KiJBKOCTI
JyT, 10 BXOAATh Y KOHTYp. BimmoBimHa yMoBa OOMEKEHHS: JJIS KOXKHOI
HEBIIOMOT Xjj Ma€ HACTYIIHUM BUTTIAL:

zi—z;+(n—1) Xx; <n—2, 2

TakuM YMHOM, MOJENb 3aJadi  KOMIBOSDKepa  YCKJIaIHMIIACh
30UTPIIICHHAM KiUThbKOCTi HeBimomux. Temep ix cramo n? + n samicth N2
I 06MesKeHb 0 N? — 0BMEKEeHb JUIS AyT JOAATOCh 2 X N — 0OMEKEHb s
HeBioMux. lle CTBOpPIOE MOXXIMBICTH YCIIIIHOTO pO3B’sI3aHHSA 3ajadi
KOMIBOSDKEpa — OTPHUMAaHHS KOHTYpPY IIOBHOTO ONTHMAJILHOTO 00XOay
BY3JIB y TPaHCTIOPTHi# Mepexi [2, c. 93].

Marpunst BifcTaHe# (KOpeCoHCHIIIH), 3MIHIOBaHI STYEHKH TOIIYKY Ta
MOUIYK TOCHIIOBHOCTI PpyXy JUIS PO3paxyHKy 3ajadl KOMIBOshKepa 3a
JIOIIOMOTO10 TporpaMHoro 3abesnedenns Microsoft Excel npencrasieni na
pucyHkax 1, 2 Ta 3 BiImOBigHO.

Mictol Micro2  Mico3  Mico 4 Micco 5 Mico6 Micco 7 Micto 8 Micre 8 Micro 10

Micro 1| 9999 1416 880 758 3933 3933 9999 3939 3933 9999
Micro2 | 1416 | 9999 9999 9999 | gog99 521 478 9999 [ 9999 | 9999
Micro3 | B8R0 9099 9999 9099 836 9009 331 1353 | o009 | goog
Micto4 | 758 9999 9999 9999 873 9999 9999 9999 9999 9999
Micro5| 9999 | o009 836 973 9009 | o909 | 9999 656 9009 | go99
Micro 6 | 9999 521 9999 9999 | o099 [ gogg 848 9999 594 380
Micro 7 | 9999 478 331 9999 | gog9g 148 9999 | 1027 269 9999
Micro8 | 9999 | g9og9 1353 9999 656 9009 | 1027 | 9999 775 242
Microg | 9999 | ogog9 9999 9009 | oo99 594 269 775 9009 966
Micro 10] 0999 | 9999 9999 9009 | o099 380 9009 242 966 9009

Puc. 1. Excel-tadamusa — Marpuus BiacraHeii (KopecnoHaeHmiin)

3acTocyBaHHs cydacHUX iHpOpManifHUX TEXHOJIOTIH MpH 3HAXOIKEHH1
ONTUMAJIFHOT'O PIMICHHS METOJOM KOMIBOSDKEpa CTOCOBHO MEpEKeBOl
TPAHCIOPTHOI 3a/1a4i TO3BOJISIE 32 MIHIMAIIBHUH Yac OTPUMATH HEOOX1THUH
1 TOYHU pe3ybTaT.
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Miccol Mico2  Micro 3

Micto4d  Mico5 Micco & Micco 7 Micto 8 Micto @ Micro 10 Buxogate

Micro 1 0 0 i

] 0 0 0 0 0
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Puc. 2. Excel-radmus 3MiHIOBAaHHMX STY€EK MOLIYKY

Microl Micro2  Micro 3

Micro4 Micro 5

Micto 6 Micro 7 Micro 8 Micto 8 Micro 10 Zi
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YCTEHOBMTE LENEBYI0 AdeliKy:

PaBHoi:

W3MeHas aHEikm:

OrpaHW4eHns:

s IES

3HAYEHHIO.

BeinomHuTs
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MaKCHManbHOMY 3Ha4YEHUO

@) MMHMMANBHOMY 3HAYEHMID

SBS14:8K 823,81 2T:4. 836 |E| MpeanonomrTs
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LobasnTe

HEMEHMTb

SBS24isKs24=1
SCE28:8K836 <=8
SL5148523=1

$B514:8K523 = uenoe ‘

BoccTaHoBHTE

Puc. 3. Excel-Taéauus momyky mocaiioBHOCTI pyxy

Ilo pesynbraram po3paxyHKiB Oyio oTrpumaHo rpadik 300pa’keHHS
ONTHMAJILHOT TOCTIIIOBHOCTI PO3IOJUTY TOTOKIB NP PO3B’sI3aHHI 3aaadi

KoMiBoshkepa (puc. 4).
M. ITonTaBa (YkpaiHa) i M.

Bymo 3HaiimeHo HaWKopoTIIMH IIJISIX MIX
Awmctepnam (Hinepmaunan).
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Puc. 4. I'padiune 300paskeHHs] ONTUMAIBHOI MOCTiIOBHOCTI
po3noaisly NoTOKiB Npyu po3B’A3aHHI 3a7a4i KOMiBOsIKepa
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OCHOBHU CUCTEMHOI'O IIIAXOAY 10O BUPIIIEHHSA
SAJAY IIIIBUINEHHSA EGEKTUBHOCTI
MI’KHAPOJHUX BAHTAKHUX IIEPEBE3EHb

Yynaiisenko O. A.
KAHOUOam MexHiuHUX HayK, O0YeHm,
0oyenm Kagpedpu MidnCHaAPOOHUX Nepese3eHb ma MUMHO20 KOHMPOIIO
Hayionanvnuii mpancnopmuuil ynieepcumem

Binoxyp M. B.
acnipanm kageopu MidcHapoOHUX nepegesets ma MUmHo20 KOHMpOI0
Hayionanvhuii mpancnopmuuil ynieepcumem

Hoaimyxk P. B.
acnipanm kagheopu MidDCHAPOOHUX Nepesesetb Ma MUMHO20 KOHMPOIO
Hayionanvnuii mpancnopmuuil ynieepcumem
M. Kuis, Yxpaina

3a ocraHHi 6 POKiB 3a0e3MeUeHHs peatizallii TPAaH3UTHOTO MOTEHINATY
YkpaiHu CyTTEBO 3pOCIia POJIb MXKHAPOJIHUX aBTOMOOITHHAX MTEPEBi3HUKIB
(mpuBaTHI  mOOpUEMCTBA, O00’€qHAHI  Acomiallieldo  MDKHAPOITHUX
aBTOMOOUTEHUX TepeBi3HUKIB Ykpainu). fAkmo B mepiox 3 2014 mo
2020 poku  TpaH3UTHI BAaHTAXKOMOTOKH  TEPHUTOpi€l0  YKpaiHH
TpyOOIIPOBIHMM T4  3ali3HWYHUM BHAAMH  TPAHCIOPTY  CYTTEBO
CKOpOTWIHCH (BimmoBimHO — Ha 44%), TO TpaH3WTHI aBTOMOOITBHI
nepeBe3eHHs BaHTaXXIB TEpUTOPi0 YKpainu 3pociu B 3,6 pas [1, c.448].

Jlo 3ampoBalpkeHHsST HOBHX, OUIBLI J>KOPCTKMX HOPM 1 CTaHAapTiB
YkpaiHa TiATOTOBIEHa HAa HEIOCTAaTHROMY pIiBHI: CHCTEMa Oprasizamii
MDKHapOAHUX BAHTAXXHUX IIEPEBE3CHb, aBTOMOOITBHUM TPAHCHIOPTOM €
HEIOCKOHAJIOI0, a B 3a0e3meuyeHHi (YHKIIOHYBaHHS aBTOMOOITBHOTO
TPAHCHOPTY BIACYTHIH CHCTEeMHHH MigXiJ; PYXOMHH CKJaJg MapKy
ABTOMOOUIBHOTO TPAHCIIOPTY € TEXHIYHO 3aCTapiluM, a HOro OHOBJIEHHS
BiZIOYBA€THCS TOBUILHUMHU; PiBEHb O€3MEKH IepeBe3eHb HU3bKUI, 3HAYHO
ripmii B TOpiBHAHHI 3 KpaiHamMum €C TOKa3HHMKM aBapidHOCTI Ha
ABTOMOOUIBHOMY TpaHCIOPTI (3a mokasHuKoM cMeptHocti Bix JTII Hama
KpaiHa mocimae m’sate Micue y €Bpomi) [1, c. 449]; ekcruryaTamiiini
XapaKTepPUCTUKW  BITYM3HSAHOI  TpaHCHIOPTHOI  1HQPAaCTPYKTypu  He
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JI03BOJISIFOTH 320€3MeYNTH BUKOHAHHS «EBPOINEHCHKOT yroau moa0 pooboTH
eKiMaxiB  TPaHCHOPTHHX  3aco0iB, SKi BHUKOHYIOTH  MDKHApOJHI
aBTOMOOUTBHI TrepeBe3eHHs (€YTP)» (mpakTudHO BiACYTHI BiINOBiTHIM
YHHOM 00JIaTHAHI MICIIS T CTOSHOK Ta BiIMTOYMHKY BOIIIB).

Ho 2022 poky MaroTh OyTH 3allpoBa/pKEeHI OLIBII KOPCTKIMI HOPMH i
CTaHJApTH CTOCOBHO (YHKIIIOHYBaHHSA BHYTPIIIHBOTO i MIKHApOIHOTO
PUHKY TPaHCIIOPTHHX IIOCIYT Ta YMOB JOCTYITy 0 HbOTO. B 3HauHil Mipi
BOHM OyAyTh BH3HAUaTH MOJANBIIMA PO3BUTKY Ta (OPMyBaHHS
TPaHCIIOPTHOTO MPOCTOPY SIK LEHTPATbHOEBPONEHCHKUX KpaiH, Tak 1 KpaiH
Cxinnoi ta IliBgenno-Cxinnoi €Bpomnu, KaBkazy ta Cepennboi Asii. 3a
OLIIHKAaMH €KCIEPTiB, HOBI HOPMH 1 CTaHAAPTH MOXYTh CYTTEBO 3MiHHTH
KOH(QIrypaIliro BaHTOKHUX MEPEBE3CHb. A B pasi BIICYTHOCTI aJcKBaTHOT
JiepkaBHOT BiANOBiAl 3 00Ky YKpaiHM Ha 30BHILIHI BHKJIMKH — CYTTEBO
BUTICHUTH yKpalHCBKUX (30KpeMa aBTOMOOUIbHMX) TMEpEeBI3HUKIB 3
MDKHApOJHOTO PUHKY TPAHCHOPTHHX ITOCIYT.

Bigbmn KopcTKimmi HOPMH 1 CTaHZAapTH CTOCOBHO (DYHKITIOHYBAaHHS
BHYTDIIIHBOTO 1 MDKHApPOJHOTO PWHKY TpPAHCIIOPTHUX IOCIYT Ta YMOB
JIOCTYITy 10 HOTO OYIyTh OXOIUTIOBaTH BCI BUAW BHYTPIIIHBOTO TPAHCIIOPTY
(aBTOMOOLTEHMI, TPYOONIPOBIMHMHA, 3aTi3HUYHWN 1 BHYTPIIMIHIA BOXHUN
TPaHCHOPT 1 3MilIaHI TepeBe3eHHs) Ta OyayTb HAlpaBIIeHI Ha CIIPOIICHHS
MPUKOPIOHHUX TIPOIEAYp, 3a0e3leyeHHs Oe3leku pyxXy Ta IepeBe3CHb
HeOe3MeYHUX BaHTAXKIB, ITIJIBUILEHHS EKOJIOTIYHOCTI Ta eHeproe(eKTHBHOCTI
TPaHCTIOPTY, QYHKIIOHYBaHHS TPAHCIIOPTHOT iHYPACTPYKTYPH TOLLO.

TakuM 4YKMHOM, BpaxOBYIOUM BHIIEHaBEICHE, MOXKHA CKa3aTH, IO
BIJICYTHICTb JIPKaBHOI MTPUMKH Ta CKOPOYEHHSI IIPUCYTHOCTI YKPATHCHKHX
TPaHCTIOPTHUX OpTaHi3alii MO)Ke CIIPUYUHUTH ICTOTHE CKOPOYEHHS! BAJIOBOTO
BHYTDIIIHEOTO TIPOJYKTYy Ta poii YKpaiHW, sIK BIUIMBOBOTO TpaBL Ha
BHYTPIIIHEOMY 1 MDKHApOZAHOMY PHUHKY TPAHCTIOPTHUX IOCIIYT.

o crocyeTbcs TEXHONOTIT MDKHAPOIHUX BAaHTaKHHUX IEPEBE3EHb, CIII
BiJI3HAYNTH, [0 PUHKOBI BITHOCHHH TP SIBISIOTH 10 TPAHCIIOPTY XKOPCTKI
BUMOTH IIIOJI0 TPUCKOPEHHS dYacy JOCTaBKH BAaHTAXIB MpPU MiHIMi3alii
BUTpPAaT Ha TPAHCHOPTYBaHHA. MK BHPOOHMKOM Ta CIIOXHBayeM
CTBOPIOETBCSl CKJIQJIHA CHCTEMa TPAHCIIOPTHHX B3AEMHH, 5Ka MOBHHHA
3a0e3MeunTH BUCOKHUH PiBEHb SKOCTI TPAHCTIOPTHOTO 0OCTYTOBYBaHHS.

IIpu Oyxmp-fkoMy i3 3a3HaUEHHX CIIOCOOIB BAaHTAKHUX IIEPEBE3EHB,
TEXHOJIOTiSI TIPOIIECY iX TOCTaBKHM aBTOMOOUIBHNUM, 3ai3HUYHHUM, BOJTHHM,
aBiamifHUM TPAHCIOPTOM YH iX PI3HUMH KOMOIHANISMHU, BKIIOYAIOUH
HaBaHTA)KYBAJILHO-PO3BAHTAXKYBaJIbHI, MUTHI Ta IHIII OIEpamii, cupsMo-
BaHa Ha 3MEHIICHHS 4acy CIJiayBaHHS BaHTaxy. Ha cporomHimHiii neHs
cucTeMa Ipolecy 3MilIaHUX TepeBE3eHb, SBIISIE COOOI0 T0CTaBKy CIIOYaTKy

126



Prague, Czech Republic July 2-3, 2021

Ha CyJIHI 3 HOAAJBLINM PO3BAaHTAXXEHHSIM Ha IUIOLIAJKy MOPTY 1 HaBaHTa-
JKCHHSIM Ha BAaHTA)XHUH aBTOMOOUTH abo miaTtdopMy Uil MPOJOBKEHHS
MepeMilIeHHs BaHTaXy IO MHUTHHUII (e BinOyBaeTbes orisim Ta 0(opM-
JICHHS), a TICIIA JOTo Mepeaaya BaHTaXK00AepKyBady.

CTBOpeHHS €IMHOT MIKHAPOIHOI TPAHCHOPTHO-JIOTICTHYHOI CHCTEMH,
reorpadiyHe TOJIOKEHHS TPAHCIIOPTHOTO TIPOCTOPY YKpaiHHW, a TaKoXK
HasBHICTP 0araThOX TPAHCIOPTHHX KOPHIOPIB BHUMAara€ HACTYITHE
[2, c. 66]: okpemoro aHaii3y yIpaBIiHHS POOOTOI0 TPAHCIIOPTHHX BY3IIB;
3a0e3meuyeHHss KOOpJIWHAIl Ta B3aEMOXii YCiX BHAIB TPaHCIOPTY;
BIPOBAKEHHS! CYYacHUX JIOCATHEHb HAYKOBO-TEXHIUHOI PEBONIOLIT
B pOOOTY TpaHCHIOPTY.

Po3poOka edexTuBHO oOpraHizamii OCTaBKM BaHTaXiB 3 B3a€EMO-
V3rOJDKEHICTIO  BCIX  JIAHOK  TPAHCIOPTHOTO  MPOIECY  BUKIMKAja
HEOOXiHICTh BEJIMKO KIUIBKOCTI TEOPETHYHUX 1 EKCIIePUMEHTAIbHUX
JIOCITIIKEHD 3 Pi3HUX MUTaHb TPAHCIIOPTY. 3a (QYHKIIOHATEHUMH O3HAKaAMH
iX MOXJIMBO KiacH(iKyBaTH 3a TAaKMMH HampsMKaMH: 3arajibHi MHATaHHA
TEOpii TPAHCIIOPTHUX CHCTEM 1 TPOIECiB; EKCIUTyaTalliiiHi BIACTHBOCTI
TPaHCTIOPTHUX 3aco0iB; B3a€EMOMIs BHIIB TPAHCHOPTY 1 TPAaHCIIOPTHO-
eKCTIeANIIiITHA NisUTbHICTh; (POPMYBaHHS JIOTiICTHYHUX CHCTEM.

AHami3z HaykoBUX mpampb [2, c¢. 67; 3, c. 264] mo3BomuB 3poOUTH
HACTYITHI BUCHOBKH, I110: OJTHUMH 3 OCHOBHHUX (DaKTOpIB, IO BILUIMBAIOTH HA
edextuBHicTh QyHKUioHYBaHHs TC, € sKicTh MapuIpyTu3anii BaHTaKHUX
nepeBe3eHb 1 piBeHb B3a€MOJIT PI3HUX BHUAIB TPAHCIOPTY; Ui OTPUMaHHS
aJICKBATHUX DE3yJbTaTIB NPH MOJENIOBaHHI OKpeMuxX KomrmoHeHTiB TC
HEOOXiTHO BpaxOBYBaTW IX CTOXaCTHUYHI XapaKTEPUCTHKH; OLIHKA
BUKOHAHHS MDKHAPOAHMX BaHTa)XKHUX IIEPEBE3CHb B PHUHKOBHUX yMOBax
notpedye YIOCKOHAJICHHS BiAIOBITHUX KPUTEPiiB e(heKTUBHOCTI.

Cucremna meta M, Moke OyTH po3MOAiIeHa IUITXOM JEKOMITO3HIii Ha
JMOKaJmbHI I My, SKI BpaxoBYIOTh OKpEMi AacCHeKTH TPaHCIOPTHOI
IisUTbHOCTI. 3BifCH, 3amadi JOCHIKCHHS CTaBISTHCA 1 BHUPINIYIOTHCS
KOMIUIEKCHO 3 ypaxyBaHHAM (YHKIIOHAIBHUX B3a€MO3B’SI3KIB 3TiHO 3
(hopMyIIor0 CHCTEMHOTO aHaTi3y:

M, >M, {M, 1M, eM,;i=12..Lx=12.. K} (1)

iK

M, >F . :F eF;i=12.1x=12.K}, @

ik ik ix?

F. >3, {3.:3.€3.,i=12.Lx=12..K}, 3)
3, >R, {R.:R,eRi=12.Lx=12..K| (4
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R, > A, A, A, €A i=12.1xk=12..K} (5

A, T, {0, 00, ell,;i=12..Lx=12..K}, (6
M, >, 3, X i=12.Lk=12..K}, @

ix?

s, P, PP, ePii=12.1x=12.K}, (g
ne M., M;, — BIANOBIAHO CHUCTEMHA 1 JIOKajdhbHA MeTa 3a0e3IeUeHHs
Pe3yIBTATUBHOCTI BJIOCKOHAJICHHS TPAHCIIOPTHOTO MPOIIECY;

Fix — MHOXXMHA (QYHKIIIH, SKi HEOOXiTHO peani3yBaTH Ha i-My MPOMIKKY
qacy;

3k — MHOXHMHa 3amad  3a0esnedeHHS  HEOOXiMHOTO  PiBHA
Pe3yJIbTATUBHOCTI BIOCKOHAICHHST,

Rix — MHOXWHA METO/iB BUPIMICHHAS 3a]ad;

A jx — MHOXWHA aJrOPUTMIB BUPIIICHHS 33124 3;;

I1;, — mporpamMHO-iHCTpyMEHTaIbHI 3aCO0M BUPILICHHS 33134 3j;

Y« — MHOXXHHA cHcTeM (IIZCHCTEM), IO peali3ye MHOKHHY 3a1a4 3ig
Ha J]AHOMY NPOMDXKKY 4acy;

Pi« — pe3ynbTaTu BUpIIICHHS MHOXHUHH 3a7a4 3; Ha TaHOMY MPOMIXKKY
qacy;

K — HOMEp KOMITOHCHTH.

BUKOpPHCTOBYIOYM CHUCTEMHHMH TiIXiJ] MOXXHA BHPIMIUTH 3334y
MiABUINCHHS €(EeKTUBHOCTI MIKHAPOTHUX BaHTaXXHUX IIEPEBE3CHb 3a
PaxyHOK pallioHaabHOI MapiIpyTu3allii nepeBe3eHb 3 CHCTEMHOK) METOI0
M_ sikicHOTO Ta e()eKTHBHOI'O BJIOCKOHAJIEHHSI TPAHCIIOPTHOT'O MPOIIECY.

Jlitreparypa:

1. llupsea C.B. dakropu, mo BIUIMBaIOTh Ha (OpPMyBaHHS i
PO3BUTOK MYJbTUMOJAIBHOI TPAHCIIOPTHOI CUCTEMHU YKpalHU B Cy4acHHUX
yMoBax. Bicnux Hayionanvnoeo mpancnopmmuoeo yieepcumemy. Cepis
«Texniuni nayxuy. 2020. Bun. 1 (46). C. 446-454.

2. Tlpokynuin I'.C., Uynaiinenko O.A., [Tununenko F0.B. Onrumizanis
MYJIbTUMOJIBHUX BaHTQKHUX IEepeBe3eHb MapIIpyTaMH MIKHapOIHHUX
TPAaHCIIOPTHUX KOPHIOPIB. Bicnux Cxionoyxkpaincekoeo Hayionanvrnozo
yHisepcumemy imeni Borooumupa /lansa. 2019. Bun. Ne 2 (250). C. 65-73.

3. Prokudin G.S., Chupaylenko O.A., Dudnik O.S. Methods for
Determining Optimal Characteristics of Transportation Networks. Bicnux
Hayionanvnozo mpancnopmmnozo yuisepcumemy. Cepia «Texuiuni Haykuy.

Bun. Ne 1 (40). 2018. C. 262-273.

128



Prague, Czech Republic July 2-3, 2021

GENERAL ISSUES OF ENGINEERING SCIENCES

DOI https://doi.org/10.30525/978-9934-26-109-1-31
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OnmHMM 3 HaWNOIIMPEHIMIMX BHIIB MOJIENIOBAHHS B JaHWH 4Yac €
MOJICTIFOBaHHS 13 3aCTOCYBaHHAM Pi3HUX iHPOPMAIIHHUX TEXHOJOTiH, TOOTO
noOyj0Ba i BUKOPUCTaHHS KOMIT IOTEPHUX MOJENCH Y BUTIIAMI NPHUKIATHUX
NporpamM pi3HOro MNpu3HaueHHs (MporpamMHUX JojaTkiB). CTBOPEHHs LUX
JIO/IATKIB MOJKE 3/1IHCHIOBATHCS TPAIULITHUIMU METOJIaMH, 3aCHOBAaHHMH Ha
ITOPUTMAaX, MPOIEIYPax 1 JaHUX, a TAKOK OUIBII Cy4aCHHMMH — 00 €KTHO-
OpIEHTOBAaHMMHM, 3aCHOBAaHMMHM HA  KOHICNITYaJbHOMY  MOJICIIOBAHHI
npeaMeTHol obacri [5, ¢. 3].

Po3risiHEeMO OCHOBHI TOHATTS 00’€KTHO-OPIEHTOBAHOI METOOJIOTIT
CTBOpPEeHHsT mporpamuoro 3abesnedeHHs ([13), mo 3apa3 Hepo3pHBHO
noB’s3ano 3 BukopucTanusm mosu UML (Unified Modeling Language —
yHi()iKOBaHOI MOBH MOJENIOBAaHHA), W10 <BIsE CO0OI0 CcCHUCTEMY
MO3HaueHb, O 0a3yeThcs Ha Jiarpamax i NpU3HAa4YeHa JUIsl MOZEITIOBAaHHS
CHCTEM Ha OCHOBI 00’ €KTHO-OpiEHTOBAaHOTO miaxomy» [3, C. 4].

OcoOnuBICTIO JTaHOT METOMOJIOTIi € TPOrpaMHUl OMHC HE JIUIIIe
MpoIeayp, HEOOXimHMX AN BHpPIMICHHS 3adadi, a TUX CYTHOCTEH, fKi
OepyTh ydacTh B WX Mpoleaypax i ix 3abe3neuyiots. CripaBa B TOMY, 1110
MPOLEAYPH 3AIMCHIOIOTHCS HE caMi 1o coli, He SAKMMOCh abCTpaKkTHUM
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YHMHOM, a NUIIXOM B3a€EMOJIi JESKMX IUIKOM KOHKPETHHX 00’ €KTiB,
BIJINIOBITHO IO HASBHUX Yy HUX BJACTUBOCTEH. | sKkmo mi o0’ekth 1 ix
BJIACTUBOCTI OIMMCAaHI B MPOTPaMi, TO 3AIMIIAETHCS TUIBKH IaTH ITUM
00’eKTaM MOXXJIHBICTH B3aeMonisaTH. [Iponmenypu, ki HEOOXiTHO BUKOHATH
JUI BUpIMICHHS 3aBAaHHS, OyoyTh 3MIHCHIOBATHCS SK pe3yiabTaT i€l
B3aemoii [4, c. 16].

O0’eXTHO-Opi€EHTOBaHE MOJEIOBaHHSA Ta po3poOka I13 3milicHIOIOTECS
IIJISIXOM TIOCTIIOBHOTO BUKOHAHHS:

e OO06’exTHO-OpieHTOBaHOTO aHamizy (object-oriented analysis -
OOA), mnpu sKOMY MOJCIIOETECS, PO3POOJSEThCS Ta aHATI3YIOThCS
CHCTEMHU3 TOYKH 30pY KJIACiB i 00 €KTIB, BUSBJICHUX B IIPEAMETHIN 00JaCTI.

e O06’ekTHO-OpieHTOBaHOTO TIpOeKTyBaHHs (Object-oriented design —
OOD), mpu s[KOMYy NUISXOM OO0 €KTHOI JCKOMITO3MII CTBOPIOETHCS
00’€KTHA MOJIEIb.

e OO0’€KTHO-OPIEHTOBAHOTO MpOrpamMyBaHHs (object-oriented
programming — OOP), npu sikoMy mporpama NpeaCcTaBISIETbCS Y BHIILLII
CYKYITHOCTI 00’€KTiB, KOXKEH 3 SIKMX € €K3eMIUIIPOM MEBHOTO KJacy, a
KJIaCH CTBOPIOIOTH i€papXito cragkyBaHHs [ 1, c. 78].

BigmoBimao mo Bumor OOA i OOD mns moOynoBu 00’€KTHOI Mojemi
CKJIa[HOI CHUCTEMH 11 HEOOXIiHO MPEACTAaBUTH B KaHOHIuHIK (opmi. Ls
(dbopmMa TMpeaCTaBICHHS CHCTEMU BKIIIOYaE B cebe JBi OpPTOrOHAIBHHX
iepapxii: iepapxis KiaciB Ta iepapxis 00’exriB [1, c. 78]. IlepenbayaeTbes,
110 Taka 00’€KTHO-OPIEHTOBAHA JICKOMITO3HMILISI CHCTEMH, JIO3BOJISIE PO3KPUTH
ii MOBHY apXITEKTypy, TOOTO CTPYKTYPY KIIACiB 1 CTPYKTYpY 00’ €KTIB.

[Tpu upoMy SIKIIO 00 €KT, SIK €K3EMILISIP KIacy, BIANOBIIa€ KOHKPETHOMY
mpeAMeTy abo sIBHINY, BU3HAYCHOMY B 4Yaci i B TIPOCTOpi, TO KiIac —
aOcTpakmii icrorTHOro B 00’ekTi. TakumM YHHOM, B paMKax o00’€KTHO-
OpIEHTOBAHOTO MIIXOMy KJIAC PO3TILINAETHCS K Oe3Iid 00’ €KTIB (€K3eMILIS-
piB), MO MalOTh 3araibHy CTPYKTYPY Ta IMOBEHiHKY.OO0 €KT«IBISE COOOIO
KOHKPETHUH VITi3HABaHWH TPEIMET, OJWHHIO abo CYTHICTH (pealbHy
a0o abcTpakTHY), 10 Ma€ 4YiTKO BH3HAueHE (YHKLIOHAJIbHE NMpPU3HAYECHHS
B JIaHil peaMeTHil obmacti » [1, c. 92].

[pu poMy BITaCTHBOCTI (CTaH iMOBEAIHKY) 00’ €KTIB, IK €K3EMIULIP KIIaciB,
B 00’€KTHIN MOJIEINi, BU3HAYAE BIMOBIAHMH KJlac B iepapXii KI1aciB, sika OMUCYE
MpeMETHY 001acTh, MO MOACTMOeThCs. ['omoBHUM ke 3aBaaHHsM OOA i
OOD BBaxaeThcsl «BUOIp TNPaBUIBHOTO HAO0Opy aOCTpakmiid IS ONHCY
3amaHoi mpenMmetHoi oOmacti» [1, c¢. 56], MmO MAKPECTIOE BaXKIIUBICTH
KOHIIENTYaJbHOTO KJIacH(iKaI[ifHOrO MOJICNIIOBAaHHS B IIPOIECi 00’ €KTHO-
OpiIEHTOBAHOI PO3POOKH.
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KonrenryasnbHa 6a3a MeTO0I0T1i 00’€KTHO-OPIEHTOBAHOTO MOJIEITIOBAHHS
BKITFOYA€ B ce6C YOTHPH TOJIOBHUX B3aEMOIOB’s3aHUX MOHATTA [1, c. 78-84]:
abcTparyBaHHs, iepapXis, IHKATICYIISIIS i MOIYJBHICTb.

e AblcTtparyBaHHS — CHOCIO BHIUICHHS ICTOTHHX XapaKTEPUCTHK
JIesIKoTo 00’€eKTa (abCTpakiiiif), o BiAPI3HAIOTH HOTO BiJ BCIX 1HIIMX BUJIB
00’€KTIB 1, TAKAM YHHOM, YiTKO BU3HAYAIOTh HOTO KOHIETITYaTbHI MEXi.

e lepapxis — crioci0 ymopsiaKyBaHHS aOCTpaKIIii (Ki1aciB) 3a piBHAMM.

e [HKancymsmis — croci® BiOAiJICHHS €IeMEHTIB 00’ ekTa (Kiacy), o
BU3HAYAIOTh HOTO MPUCTPiH, BiJ €JIEMEHTIB, IO BU3HAYAIOTH HOTO
MOBe/IiHKY (TOOTO BiIOKpEeMIICHHs peanizalii BiJ iHTepdeicy).

e MonynpHICTh — cHoCi0 pO3KJIaJaHHS CHCTEMH Ha IIOB’s3aHi, aje
BITHOCHO CaMOCTIiHI YaCTHHHU (MOMYJI1).

OO0’ €eKTHO-Opi€HTOBaHE MO/IEJIIOBAaHHS, HPOEKTYBaHHS Ta
MporpaMyBaHHS B 00OB’S3KOBOMY HOPSAIKY 3aCHOBaHE Ha BHKOPHCTAHHI
Ha3BaHUX IOHATH IIPH OIKCI KJIACIiB 1 00 €KTIB.

Omnc knmacy BKIFOYa€e aTpuOyTH, 33 JOTIOMOTOIO SIKMX XapaKTePH3y€eThCs
CTaH 00’€KTIB HaHOTO KIJIACYy, iOTEpaIliif, 3a JOMOMOTOI0 SIKHX XapaKTepH-
3yeThCsl (PYHKIIOHYBaHHS (MIOBEHiHKA) 00’€KTiB qaHOTrO Kiacy. [Ipu mpomy
PO3MEKOBYETHCSI 30BHIIIHIN BUTILSI Kiacy (crermdikaris abo iHTepdeiic) i
foro BHYTpiLIHI# ycTpiii (peaiisariis). ['0ioBHE B iHTEpQECi — OrOIOIMICHHS
oriepailiif, MATPUMYBAaHUX E€K3EMIUIIPaMH Kiiacy. Y HBOTO TaKOXK MOXKYTh
BXOJIUTH OTOJIOLICHHS IHINNUX KJIaCiB, 3MIHHUX, BHHATKOBHUX CHUTYAIlil, 10
YTOUHIOIOTh a0CTPaKIlifo, SKy Kiac MOBHHEH BHpaXkaTH. Peamizaris, 5K
NpaBuUiIO, TIONSra€ y BHU3HAYEGHHI omepaiiif, oroJjiomeHux B iHTepdeiici
Kiacy [4, ¢. 11].

Bignocuun MiX KitacaMu:

e HacnigyBaHHS — Take BiJHOIICHHS MK KJlacamu, IpH SKOMY KJac
MOBTOPIOE OIMC CTaHy Ta IOBEMIHKY CyHepkiacy (OJHOTO — OJMHOYHE
yCIIaIKyBaHH; KUIBKOX — MHOYKHHHE YCIIaJKyBaHHs). [laHe BiJHOIICHHS €
OCHOBHHM TIpH BUSIBIICHHI iepapxii kiaciB mpemMmeTHol oOmacti. Bys3bki,
cremiaii3oBaHi KJIacHM B iepapXxii, Bil SKHX CTBOPIOIOTHCS EK3EMIUIIPH
(00’eKTH), HA3UBAIOTHCAKOHKPETHUMU KJIacaMU. 3arallbHi KJIacH, BiJl SIKUX
eK3eMIUISIPH HE BHUPOOJISIIOTHCS, HA3UBAIOTHCSIAOCTPAKTHUMHU KJIacaMu.
Camuii 3arasibHUI KJ1ac B iepapxii KJ1aciB HA3MBAETHCSI0A30BUM.

e Acomiaris — BiTHOIIEHHsS] CEMaHTUYHOI 3aJIE)KHOCTI, IO TIOKa3ye sIKi
PO KJIacH TparoTh ONIWH JUIT OJHOTO. Acoliamii pO3pI3HIIOTECS IO
MOTYXHOCTI: «OZIMH JI0 OJTHOTO», «OIMHI00araTb0X», «0ararogo0ararbox».

e Arperarisi- BiIIOBiIHE BiTHOIIICHHIO «4aCTHHA-IIIJIE» Mk 00’ €KTaMH
JTAHUX KJIACiB.
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e BukopucTaHHS —pO3MNIAIA€THCS AK PI3HOBHUI BiTHOCHHH acoIliarlii,
IpU SIKOMY OJHa 31 CTOpiH (KJII€HT) KOPHCTYEThCS MOCIyramu abo
pecypcamu iHmoro Ooky (cepBepa). KpiM TOro, BHKOPHCTaHHS MOXKeE
po3risAaTHCs SK OAWH 3 AaCHEKTIB BIIHOCHHHU CHAIKyBaHHS, TaK SK
MiAKIIAC, HACHIAYIOYM CTaH 1 MOBENIHKY KJIacy, BHCTYIIA€ B poJi ioro
kimieHTa. Tak caMo KIIEHTOM Klacy € Horo mpuUMipHUK (00’€KT), SKUit
BHKOPHCTOBY€E aTPUOYTH 1 OTIepallii JaHOTO KJIacy.

IIpn mpoMy omepariisi pO3TIBINAETBCA SIK MOCHIYyra, SKy KIac MOXKe
HaJaTH CBOIM Kii€HTaM. SIK mpaBuio, Il omepauii OyBaroTh HAaCTYITHUX
BUJIIB:

e Moaudikarop — oneparist 3MiHU cTaHy 00’ €KTa.

o CenekTop — omeparlist 3UNTyBaHHs cTaHy 00’ €kTa (0€3 3MiHH CTaHy).

e Irepartop — onepauist 3 opraHizanii JOCTyIy JI0 BCIX 4YacTHH 00’ €KTa
B CTPOTO BU3HAYCHOI MOCIIIJOBHOCTI.

o KoncTpyKTOp — Omepanis cTBOpeHHs Ta / abo iHimiamizarmii 00’ exra.

e JlecTpykTop — omeparlis, sika 3BUTbHSE CTaH 00’ ekTa Ta / abo pyHHye
caM 00’€KT.

Ormic 06’exTa BKIIOYAE B ceOE ONMMC HOTO CTaHy, SIKE XapaKTepHU3YeEThCs
TIepeTiikoM aTpuOyTiB, IO BiNMOBINAOTH KIIACY, €K3EMIUIIPOM SIKOTO € JaHHHA
00’eKT, 1 IX NMOTOYHMMH 3HaYeHHsMH. KpiM Toro, ommc 00’€kTa BKIIOYAE
TaKoXX OMNHC HOro moBeniHKM ((PYHKIIT), sIKE XapaKTepu3yeThCsl METOJaMHu,
110 PeasTi3yroTh OIepallii Kjiacy, eK3eMIULIPOM SIKOTO € JaHHUiA 00’ €KT.

3B’S13KM T03HAYAIOTh PIBHOIMPABHI 200 «KJII€HT-CEpBEpPHI» BIJIHOCUHU
Mix 00’ekTamu [5, c. 28].

Bepyun ydacth B 3B’si3KaX, 00’€KT MOXE BHKOHYBAaTH OJHY 3 TPhOX
pouieit:

e AKTOp — IIpH sIKiif 00’€KT MO’Ke BIUTMBATH HA 1HINI 00’ €KTH, ajie caM
HIKOJIM HE MAAETHCS IX BIUIUBY (aKTHBHHN 00’ €KT);

e CepBep — 3a IKOi 00’€KT MOKE TUTBKHU ITiJIABATUCS BIUIHBY 3 OOKY
iHIIUX O0O0’€KTiB, aje HIKONM HE BHUCTYIIA€ B POJi BIUIMBAE 00’€KTa
(macuBHMIA 00°€KT);

e ATEHT — 1pH sKiit 06’ €KT MOke OyTH 1 aKTHBHNM, 1 TACHBHUM.

Kpim TOorOo, MiX 00’€KTaMH MOXYTh OyTH BHSBJIEHI i€papxidHi
BIIHOCWHH, a caMe CTaBJEHHS «dJacTHHa-Iiie», ToOTo arperamis. [lpu
bOMY, HAy4W Bix Iiioro (arperary), MOXKHa MPUUTH 10 MOTO YacTUH
(atpubyTiB). Arperaiis o3Ha4ae (izuuHe 200 KOHIENTYTbHE BXOKESHHS
0JTHOTO 00’€KTa B IHIIHH.

HasBHicTh pi3HMX BapiaHTIB i BiICYTHICTh Oyb-sIKMX OOIPYHTYBaHb LIUX
BapiaHTIB CBIIYUTH PO Te, IO Ha CHOTOJHINIHIA JEHb CUCTEMHI METOIN
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Kinacugikanii, o JO3BOJISIIOTE OOIPYHTOBAHO BHALIATH KJacH 1 00’€KTH,
B 00’€KTHO-OPIEHTOBAHOI ~TEXHOJIOTii IIOKM 1€ HE 3aCTOCOBYIOTHCS
y JOCTaTHIH KibKOCTi. JaHui miaxig Moxke OyTH BUKOPUCTAHHUN IS OIIHACY
Ipolecy NPUHAHATTS DIllCHb OIEPaTOpPOM CKIAJHUX CHUCTEM YIPABIiHHA
(TIiToT JTiTaka TOIIo).
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m. Odeca, Yrpaina

Po3BrHeHA HalllOHAJbHA IHHOBAIIHHA CTPYKTYpa SIBJISETHCS YMOBOKO
3a0e3neueH s BCTYIY JEPXKaBH B YHCIIO 3 BIINOBIHUM TEXHOJOTIYHUM
YKIIJIOM, & OBOJIOJIIHHSI IHHOBALIHHOIO JIISUTBHICTIO 1HXKEHEPHHUX KaJpiB —
3aJI0rOM TEXHIYHOTO MPOrPECy CYyCHiabCTBA. Y 3B’SA3KY 3 IIMM IHHOBaIliiHA
MIIFOTOBKA SIBJISIETHCSI BAXIIMBUM 1 HEOOXiJTHUM KOMIIOHEHTOM HaBYaHHS Y
BIMCHKOBI# akajgemii, M0 MiATBEP/PKYETHCS YTPUMAHHIM HABYAIbHHUX
cranmapriB. Taka migroropka QopMye y THX, XTO HaBYAETHCS
KOMIICTEHTHOCTI B iH)KEHEPHIH Tparti.

Ha3Ba «rpymoBe 3aHATTA» SBISETHCS OJHIEIO 3 (OPM MPAKTHIHOTO
HaBYaHHS KYPCaHTIB B aKka/IeMii 1 OB’ s3aHe 3 BUKOPHUCTAHHSIM PO3YMOBHX Ta
(GI3MYHMX 3YCWIb 110 BIALIYKaHHIO PaHille HEBIIOMHUX LUIIXIB Ta 3aco0iB
BUPIIICHHS] BUHUKAIOUHX NPOOIEM, BIUIMB 3B’SI3KIB TEOpii 3 NMPaKTHKOIO.
Tl'onoBHOW0O 3amadero TPYMOBOTO 3aHSATTS € BCTAHOBJICHHS 3B’SI3KiB TeOpii
3 MPAaKTUIHUMHU PO3paxyHKaMH Ta TIEpeBipKa Ha CIEIlaJbHO O0JIaJHAHUX
npunagax. Ilpu mpoMy, y KypcaHTIB pO3IIMPIOETHCS KPYro3ip, GopMyeThCs
MOTHBAIiS OO0 BHUBUYCHHSA IUCIUIDIIHM, a TaKOX AaKTHBAII0 TBOPUYOTO
norenmiany [1, ¢. 37-42].

ITpu miaroToBLi JO TPYIOBOrO 3aHATTS KYpCaHT BUBYAE NMUTAHHS TEOPii,
sika OyJa epeBipeHa, NpUMYIIy€e KypcaHTa ITiJl 4ac CeMECTPY CHCTEMATHIHO
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BUBYATH TEOPETHYHI KYPCH, L0 JO3BOJISE MiTHATH PiBEHb HOTO 3HaHb. Yce
e CHCTeMaTH3ye MpOLeC HaBYaHHS, 3abe3ledye 3acBOEHHS MaTepiaiy,
a IIe MiJBHIIY€E CTYIIEHb MPOQeciitHOI MiATOTOBKM KypcaHTa.

I'pymoBi 3aHATTS IHTETPYIOTh TEOPETUKO-METOMOJOTIUHI 3HAHHS,
MPaKTUYHI BMIHHA Ta HaBUYKH KypCaHTIB y MPOIECi MiSUTBHOCTI y400BO-
JIOCTIMHUIBKOTO XapakTepy. lLle akTuBi3ye mi3HABaNbHY [isSUTBHICTH
KypCaHTIB, IPUIa€ KOHKPETHUH XapaKTep TOTO, 10 BUBYAETHCS Ha JICKIIISX
i B mpomeci caMocTiiiHO poOOTH 3 TEOPETHYHHM MaTepiaoM,
CIIpHSE IeTATbHOMY 1 MIIJHOMY 3aCBOEHHIO HaBYajbHOI iH(popMauii.
[Tpu BUKOHAHHI OUIBIIIOCTI IPYIOBUX POOIT KypCaHTY AAETHCS MOXKIHMBICTD
CTaTH «BIIKpUBAYeM», IO CIPUSE PO3BUTKY Mi3HABAIBLHOIO IHTEpECY YU
oTpuMaTd yuboBHUil iHHOBaIIHHUH POAYKT [2, ¢. 11-15].

[Tpy BUBYEHHI AWUCHUIUTIHM «ABTOMOOLTI» MalOyTHbOMY CIIeLlalicTy
HEOOXIJJHO 3HATH, CYKYIHICTh SKHX BJIACTHBOCTCH BOHU MOBHHHI MaTH,
00 BUKOHATH BiAMIOBiAHI poOodi (yHKIII.

MeTor0o  CTBOpEHHS  aBTOPCHKOI ~ METOAMKH U1 MIATOTOBKH
MaiiOyTHROTO  BIHCHKOBOTO  CIEIliaicTa  SIBISETBCA  3aKPIIUICHHS
OTPUMAaHUX KypCaHTOM 3HaHb IPH BUBYCHHI TUCIHILTIHA «ABTOMOOLTI,
(opMyBaHHS HAaBHYOK BHKOPUCTAHHA TEOPETHYHMX PO3PAXYHKIB IS
T ABUIICHHS TIOKAa3HHUKIB e()eKTHUBHOCTI EKCILTyaTallii aBTOMOOLTIIB.

OCHOBHOIO 33/1a4€l0 TIPOBENICHHSI TPYIOBOTO 3aHSTTS  SIBISIETHCS
pO3paxyHOK Ta BHOip mapaMmerpiB (Bard, MOTYXHOCTI IIBHI'YHa, Iepeja-
TOYHUX YHCEN TpaHCMIicii, MIIHICHUX pO3paxyHKIB Jeraiiei) ki
3a0e3MeUyI0Th JI0 OCHOBHHUX JIOCSITHEHb ONTHMAJbHUX TSATOBO-IIBHJIKICHUX,
MaJMBO-€KOHOMIUHHMX IOKAa3HUKIB Ta JPYTHX, sKi BiJOOpakaloTh OCHOBHI
MOKA3HUKHM eKCIUTyaTalllfHUX BJIACTHBOCTEH aBTOMOOLTIB. B 3amauy
BUBUYCHHS JUCIUIUTIHM TAaKOX BXOJSATH TEXHOJIOTIUHI PO3PaxyHKH €JIEMEHTIB
I1aci, TpaHCMICii 1 XOI0BOT YaCTHHH aBTOMOOLIS.

PospaxyHkn netanell Ta By3IiB MallMH PO3TIIIAIOTHCS y 3arajbHO
TeXHIYHIH AUCTUILTIHI «/leTani MammH Ta OCHOBH KOHCTPYIOBaHHS». AUre,
NPUHIOMIIM Ta METOJWKH pO3PaxyHKY BIJpI3HSIOTBCS BiJA THX, IO
BUBYAIOTHCA B JIUCHUIUIIHI  «ABTOMOOiT». Po3paxyHKH BemyThCs
3 BUKOPHCTAHHSIM HaBYAJIbHO — METOAMYHOT Ta JOBIIKOBOT JIITEPATypH.

3anpornoHoBaHa METO/IMKA BUKIIAJI@HHS TPYNOBOTO 3aHATTS 3 JUCHHUILTIHUA
«ABTOMOOIITI» 32 METOJIOM iHTEPAaKTHBHOTO HABYAHHSL.

IIpu opranizamii iHTEpaKTUBHOI HaBYaJIbHO-MI3HABAJIBHOI AiSITBHOCTI
KypCaHTIB 3 ypaxyBaHHSIM IHTEPECIiB 1 3alUTIB KUTTEBOTO i MpodeciifHoro
JIOCBily y (opMax HMapTHEPCHKOI B3aEMOJIIT BCIX KypCaHTIB B3BOAY, SIKI €
YYaCHMKaMH HaBYaJbHOTO TIpolecy. B  3amponoHoBaHii MeTOAMI
3aCTOCOBaHI NMPUHIMIH iHTEPAaKTHBHOI'O HABYAHHS; J[iaJlorOBa B3aEMOJis,
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Koomepauisi Ta CHIBPOOITHHITBO, AaKTHBHO-PYJbOBa 1 TpEHIHrosa
oprasisaiis HapuaHHs (puc. 2).

BrkoHaHHA IHTEPAKTUBHOI TEXHOJOTil KOOIEPaTHBHO-TPYIOBOTO
HaByaHHSA OyJO 3aCTOCOBAHO EIEMEHTH; IO3MTHBHA B3a€MO3AJICKHICTH
(ycmix KOXXKHOTO KypcaHTa TPYIH 3aJe)KUTh BiJ IHIIOTO KypcaHTa i€l
TpynH, KOXKEH KypCaHT Mae cBoi 0OOB’S3KM (3HATH caM 1 3a0e3meunTH
BHBYCHHS MaTepialy IHIIUM WIeHOM (KypCaHTOM) TPYIH, KOXEH Mae
YCBiIOMIIIOBATH 3HAYCHHS Ii€i B3a€MO3AJIC)KHOCTI Ta KOOPAMHYBATH CBOI
3YCHJIIS 3 TOBApUILIAMH TI0 TPyTIi);

OcoOucra BIANOBIZANBHICTE — Yy TpyHni HE MOXHA «CXOBATHCHY;
OLIIHIOBaHHS KOKHOTO 1HIIMMU YJIEHaMH TPYIIH;

OcoOucricHa B3aeMofist (0OJMMYYSAM 10 OOJIMYYS): WIEHH TPYHH
MOSICHIOIOTh, CIIEPEYalOThCs, CHIBIPALIOIOTH 1 MOB’S3YIOTh Marepiall,
BHUBYCHUI CHOTOJIHI, 3 TUM, SIKHi BOHH 3aCBOLIH PaHIiIIIC;

I'pynoBa o6poOka pe3ynbTarTiB: 00rOBOPEHHS WICHAMH KOOTIEPATHBHUX
TPyl TUTAaHHA (QYHKIIOHYBaHHA TPYNMH — HACKUIBKH e(eKTHBHO BOHA
TIpaIfoBaja s PO3B’sI3aHHS HaBUYAIbHHUX 3aBJaHb.

JisAmpHICTE CTBOPEHHX TPYI IO pIMICHHIO MPOOJIEMHOTO ITHTaHHS
OXOIUTIOE HACTYNHI eTamu: 3’ACyBaHHA 3MICTy, 3HAUCHHS IIOHATh Ta
TEpPMiHIB; BHW3HAYCHHS Ta aHali3 MpobilemMu Ta ii HACHIOKiB, TOOTO
po306uTTST I Ha CKIIQJOBI eNeMEHTH 4YM 3ajadi; pO3IMOJUICHHS 3a
Ba)XXJIMBICTIO BUJUJICHUX €JIEMEHTIB ( 3a/la4 Ta BCTAHOBJICHHS 3B’SI3KY MiX
HUMH; TIOLIYK JOJaTKoBOI iHdopMalii; odopmieHHS 3BITYy I0OJ0
BIZINpalboBaHo1 poOOTI, ii pelieH3yBaHHs Ta CAMOOIIIHKA; IEMOHCTPYBaHHSI
3BiTY Iiepel B3BOJOM 3 OIIMCOM BHOPAaHOrO METOAa pillieHHs Ta Horo
oOrpyHTyBaHHS. PiBeHb 3acBOEHHS MaTepiady TpYHOBOTO 3aHSTTS
OINHIOETHCS Y TIPOIIEC] 3aXKCTY 3BIiTiB [0 BUKOHAHUM POOOTaM IO PO3ILITY
3 ypaxyBaHHSIM BHKOHAaHHS KypcaHTaMH CTPOKIB Ta BHUMOI JIO 3MiICTy
31 MIKanoro OaiB.

CamocriitHa po0OTa KypCaHTIB M0 JUCHHUILTIHI «ABTOMOOLTI» BKIIFOYAE:

— MIArOTOBKY JIO JIGKUIHHUX 3aHATH (BUBYEHHS OKPEMHX MUTAHb IO
PEKOMEHAOBAHOI JIiTepaTypi, KOHCIEKTYBaHHS JITEPaTypHHUX JDKEpel,
OTIPAIFOBAHHS MaTepiajliB JIEKIIiil);

- MIATOTOBKY 1O TPAKTHYHUX 3aHATH (oopMieHHS 3BITIB 1O
MIPaKTUIHUM poOoTam); PiBeHbp KoMmeTeHIii, c(hOpPMOBAHUX B PE3yibTaTi
BHKOHAHHSA POOIT, Ki 3aCBOIOIOTHCS] CAMOCTIHHO, OIIIHIOETHCS B TIPOIIECi iX
3aXHCTY Y BiJMOBIZHOCTI 3 GabHO- PEUTHHTOBOIO cructemoro [3,61-67].

Bucnoskn.

[IpuBeneHo pamioHANI3aTOPCHKHKA  BHJ  IEAArOriyHOIO  JIOCBiXy,
BUKOPHCTAHHS SIKOTO J03BOJISIE PO3KPUTH:
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CnpsiMoBaHicTh Camocriiina InTepakTHBHA
3aNpoNoHOBa- pobora MoJe/Ib HABYAHHS

HOI MEeTOTHKH

nepemanoil
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mex. excn-it

Puc. 4. AconiaTuBHa onepaniiina kapta
AJ1Sl NPOBE/ICHHS TPYNOBOIO 3aHATTH
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Puc. 5. InTesekr-kapra
JJISl IPOBEAeHHS IPYNOBOIo0 3aHATTHA

- TIIMOHHY, IPOOJIEMHICTh Ta KPUTHYHICTh MUCIICHHS;

- BIIKPHUTICTh, TOTOBHICTH JI0 JiaJiOTy, TOJEPAHTHICTH A0 Uy>KOi TOUKH
30py, YyHHICTb 10 KypCaHTa,;

- THYYKICTh y TIIOIIyKaX albTePHATHBHUX IIIXOMIB IO BHUPIMICHHS
mpobIeMu;

- BapiaHTHICTh Ta IJIACTHYHICTh B KOMYHIKaTHBHUX CTPATETIsX;

- 0co0OuCTa y4acTh y NpOLECi IHTEPAaKTUBHOIO HaBYaHHSI, y CIOJIYyYEHHI
3 BIAMOBIJAJILHICTIO 32 BUOIp pillIeHHS.
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AnMiHICTpaTHBHO-TepUTOpiaiibHa pedopMa B YKpaiHi MPOBOJAMTHCS 3
2015 poky. Ii ocHOBHOIO MeTOI0 € JeleHTpanizallis BIaau — mepeaada
3HAYHHUX TTOBHOBAXCHb 1 KOIITIB BiJl IICHTPAJIbHUX OPTaHiB BJaIu OpraHam
MICIIEBOTO  CaMOBpSIIYBaHHS, a TakoX 3MiHa  aJMIHICTpaTUBHO-
TepuTopiampHOrO moximy. 3amicte moHax 11 000 wmicmeBux pan
cdopmosano 1 469 06’eaHannx TepuTOpiaNsHUX TpoMan [1].

dopMyBaHHS TEPUTOPiaIBHUX TPOMa/ 311HCHIOETHCS 3TiHO MeTo KK
(opMyBaHHS CIPOMOXHHUX TEPHUTOPIiaIbHUX rpomMaxn [2], 3MiHH 10 sKOT
Oy BHeceHi 24 ciung 2020 p., y Takiii HOCJIIZOBHOCTI: BU3HAYAIOTHCS
MOTEHIIIHI aJMIHICTPaTUBHI LEHTPU CIPOMOXXHHX TEPUTOPIAIBHUX
rpoMaj Ta 30H iX JOCTYITHOCTi; BCTAHOBIIOETHCS IEPEIIiK TEPUTOPIabHUX
rpoMaj, M0 BXOJSTh A0 CKIIAAy CIPOMOXXHHX TEPUTOPIallbHUX IPOMa;
MIPOBOIUTHCS OLIIHKA PiBHS CIIPOMOKHOCTI.
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Ipn npomy oOnaepKagMiHICTpamis po3podisie i3 3aTydeHHSIM
NIPE/ACTaBHUKIB OpraHiB MICIIEBOTO CaMOBPSAYBaHHsS, OpraHiB camo-
opraizamii HaceJeHHS Ta TPOMAaJCHKOCTI BIANOBITHUX aIMiHICTPaTHBHO-
TEPUTOPIATPHAX OJUHUIP MPOEKT IEPCHEKTUBHOTO IUIAHY TEpUTOPii
00’emHaHOI TpOManuW B EINEKTPOHHOMY Ta MAIlepoOBOMY BHTIIAMI, SKHAN
BimoOpaxkae MexXi rpomas, iX IMOTEHIIHHI aAMiHICTpaTHBHI IEHTPH Ta BCi
HaCeJIeHi ITyHKTH, 10 YBIMIUN 10 1X CKIamy.

Mexi TepuTOPil CIIPOMOKHOI TEPUTOPiabHOI TPOMAaIH BH3HAYAIOTHCS
[0 30BHIIIHIX MeXaX FOPUCAMKLII paJ TEepUTOpiallbHUX TpoMal, IIo
BXOJATH M0 ii cKiaay, 3 JOTPUMaHHIM HACTYITHUX BUMOT:

- TEpUTOpis MOBUHHA BKIOYATH TEPUTOPIl TEPUTOPIaJbHUX TPOMa,
10 BXOJATH JIO ii CKiIaay, Ta OyTH HEPO3PHUBHOIO;

—  PO3TAIOBYIOTHCS Y MEXaX TEPUTOPIi OHi€T 001acTi;

-y pasi BXOPKEHHS JI0 CKJIaJy CIIPOMOXKHOI TEPUTOPIaJIbHOI IpOMaan
onHi€l a00 KITBKOX TEPUTOPIaAIbHUX TPOMAJ, pO3TAIIOBAaHUX Ha TEPUTOPIl
CYMDKHOTO paifoHy, pO3MIMPEHHIO MiUIATal0Th MEXi paifoHy, Ha TepUTOPIl
SIKOTO PO3TAlIOBaHMI aAMIHICTPATHBHUI LEHTP YTBOPEHOI CIIPOMOXKHOI
TEPUTOPIAILHOT TPOMAIH.

Takox pO3pOOISAIOTECS TNACHOPTH  CHPOMOXKHHMX —TEPHUTOPIaIbHUX
rpomaf.

Jo tpaBus 2021 poky nuTaHHS BU3HAYCHHS MEX TEPUTOPIl rpoMaj Ha
MICIICBOCTI Ta peecTparlii ix y JepxaBHOMY 3eMeIbHOMY KaaacTpi He 0yI1o
3aKOHOJABUO BperysboBaHo. Jlisi ycyHeHHs wiei mporanuHu Oyiu
MIPUIHATO 3MIHH JI0 3aKOHOABUUX aKTiB YKpaiHu y chepi 3eMIeyCTporo Ta
kagactpy [3]. 3rigHo npwuitHsaToro 3akony [3] s 3’scyBaHHS HiHCHOT
MEXI TepuTOpii TpoMagu po3pOONAIOTECS IPOEKTH 3EMIICYCTPOIO II0J0
BCTAHOBJICHHSI MEX TEPUTOPiil TEPUTOpiaIbHUX I'pOMaj, € HABOIUTHCS
ONMC MEX TEPUTOPil; KpPECHeHHS MEX TepUTOpil TpoMaiH, CKIaJcHE
Y BiIOBiIHOMY MacITabi Ta KaTajJor KOOPJMHAT TOBOPOTHHX TOYOK MEXK.
BimomocTi mpo Mexi TepuTopii TepHTOpialbHOI TpPOMaad BHOCATHCS
70 JlepKaBHOTO 3€MENIbHOTO KaaacTpy Ta 3a3Ha4yaloThCsl y BUTATY 3
JlepkaBHOTO  3€MENBHOTO  KamacTpy, SKWUH O€30IIaTHO BUAAETHCA
BINMOBIAHIN CiNbCHKiH, cenumiHiA, Mickkiii panmi. I[lpm 1pomy 10
JlepkaBHOTO 3€MENBHOTO KaJacTpy BKJIIOYAIOTHCA TakKi BiIOMOCTI PO
3eMJIi B Meax TepuTopii TepuTopiampHOi rpomanu [3]: HaiMeHyBaHHS
rpoMaay; OmMc ii Mex; IJIolW@a 3eMelb y 1i MexXax; HallMeHyBaHHs
CYMDKHHX TEpUTOpiaibHUX Tpomaj; iHpopMmamis Npo Marepiand, Ha
Ii/ICTaBI IKUX BCTAHOBJICH] (3MiHEH1) MeXI1 TepUTOpii rpoMain.

Takox BinOynucs 3MiHN 1y cepi MmIaHyBaHHS BUKOPUCTaHHS 3eMellb,
sgKa TICHO TIOB’s3aHa 3 BeAEHHAM Jlep)KaBHOrO 3eMENbHOro Ta
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mictoOyaiBHOrO Kagactpis [4]. 3 cepnus 2021 poky 3’BUTHCS 0COOIMBUIA
BUJ JOKyMEHTalil — KOMIUIEKCHI IUIaHM IPOCTOPOBOTO PO3BUTKY
TEPUTOPiil TEPUTOPIANIEHIX TPOMAJ, Ta 3MIHATH CTAaTyC T€HEpaIbHI IUIaHU
HACEJICHWX ITyHKTIB 1 JIeTaJbHI IUIAaHU TEPUTOPil, AKi OyAyTh OJHOYACHO
JOKYMEHTAITIEI0 i3 3eMJICYCTPOI0 Ta MiICTOOYIIBHOIO TOKYMEHTAI€I0 Ha
MicIieBoMYy piBHi [5].

KommnexkcHuit J1aH IIPOCTOPOBOTO PO3BUTKY TepuTopii
TEpUTOpiabHOI TPOMajy, TeHEPANTbHUH IUIAaH HACEJEHOTO IIYHKTY, KpiM
BigomocTeil, nependauyeHux 3akoHoOM Ykpainu «[Ipo perymoBaHHS
MICTOOYMIBHOT MisSTIBHOCTI», MOBUHEH BKJItOYATH [5]:

- Marepianu Tonorpago-reoie3uUHNX BUIIYKYBaHb;

- MaTepiajii TOTO/DKEHHS BIANOBITHO J0 3E€MENBbHOrO KOJEKCY
Ykpainu;

- eKCIUIIKaI[il0 3eMeNbHUX YTi/lb 3a BJIACHUKAMH Ta KOPHCTYBauaMmu
3eMEJIbHHX IIISTHOK;

- mepermiku OOMEXEHb Y BHKOPHCTaHHI 3eMeNb Ta IepeiKu
3eMEJIHHAX JUITHOK, IOAO0 SIKMX BCTAHOBJICHO OOME)KEHHS Y BUKOPHCTAaHHI
3eMellb;

- 30ipHMIl TMaH 3eMENBHUX MOUITHOK, HAJaHUX Y BIACHICTh YU
KOPHCTYBaHHS, Ta 3€MENbHHX MAIISHOK, HE HAJaHUX y BIACHICTH YU
KOPHCTYBaHHS;

- IUIaH pO3MOJiy 3eMellb 3a KaTeropisMd, BIIACHUKAMHU 1
KopucTyBauamu ((opMa BIACHOCTI, BHJ PEYOBOrO Ipasa), YLiAIsIMH 3
BiJTOOPaKCHHSM HasSBHUX OOMEXEHb (OOTSIKEHB ).

JeranpHuil TulaH TEpUTOPIi J10J]ATKOBO TMOBHUHEH MICTUTH MeEpeNiKu
00MeXeHb Y BUKOPHCTAHHI 3eMeIb Ta MEepeJTiki 3eMeJbHNUX TUISTHOK, 010
SKAX BCTAHOBJIEHO OOMEXXEHHsI y BUKOPHCTAHHI 3eMellb.

@®opMyBaHHS ~ 3E€MENbHHMX  JUITHOK  KOMYHAJbHOi  BIIACHOCTI
TepUTOpiaIbHOT TpoMagy Ta BHECEHHS 10 Jlep>KaBHOro 3EeMeNIbHOTO
KaJacTpy BIIOMOCTEH IIpO 3eMeNbHI IUISHKH BCiX (opM BIacHOCTI,
copmoBanux 110 2004 poky, BioMocTi mpo sKi BinCyTHI y Jlep>kaBHOMY
3eMeIbHOMY KaJgacTpi, MOXe BHKOHYBATHCS IIiJf dYac po3poOKu
KOMIUIEKCHOTO TIaHY TPOCTOPOBOTO PO3BUTKY TEPUTOPIi TEPUTOPIiabHOT
rpOMaJid, TeHEPAIbHOTO IUIAaHy HACEIEHOTrO IMYHKTY, JETAIBHOIO IUIAHY
teputopii. [Ipu oMy 10 Takoi JOKYMEHTAIi] BKIIFOYAIOThCS:

- BIZIOMOCTI TIPO OOYHMCIEHHS TUTOIIII 3eMENbHOT TITISTHKY;

- KaJaCTPOBHH TUTaH 3eMENbHOT JIIISTHKH;

- MaTepiaji TIEPEHECEeHHS MEX 3eMeNbHOI IUITHKH B HaTypy (Ha
MICIICBICTB);

- Tepenik 0OMeXeHb Y BUKOPUCTaHHI 3eMEIbHUX JIUISTHOK;
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- aKT npuiMaHHs-TIepe/iadi MeXOBUX 3HAKIB Ha 30epiraHHs;

- aKT NepeHeceHHsl B HaTypy (Ha MICIEBICTh) MEX OXOPOHHHX 30H,
30H CaHITApHOI OXOPOHH, CAHITapHO-3aXHWCHUX 30H 1 30H 0COOIHMBOTO
PeXUMY BUKOPUCTAHHS 3eMeNb (32 HAsBHOCTI).

Bigomocti mpo cdopmoBaHi 3eMenbHI AUIAHKA Ta  OOMEKCHHS
Y BUKOPUCTaHHI 3eMelb (TepUTOpiii), BH3HAUYCHI KOMIUIEKCHHM IUIAHOM
MPOCTOPOBOTO PO3BUTKY TEPUTOPIi TEPUTOPIaIbHOI IPOMaIH, TeHEPAIEHUM
IUIAHOM HACEJICHOTO IYHKTY, NCTaJbHUM IUIAHOM TEpPHTOpIii, MiUIiraioTh
BHECEHHIO JI0 MiCTOOYIiBHOTO Ta Jlep>KaBHOTO 3eMEIIbHOTO KaaacTpiB.

KomruiekcHuii Mi1aH MOBMHEH MICTHTH MPOCTOPOBI JaHi, MeTaiaHi Ta
iHIN CJIEMEHTH, IO CKJIAaJal0Th #HOro MPOCKTHI pilleHHsA, 1 Oyme
po3pobssieThest Y GOpMi  CIEKTPOHHOTO JTOKYMEHTa, IO BiAMOBigae
BUMOTraM 0a30BOro Habopy reonpoCTOpOBHX JAaHHX [6]. BiH mianucyerbes
KBaTi(hiKOBAHUMHU €JICKTPOHHMMH ITIAMKUCAMH BIAMOBINATBHUX OCIO, sKi
Horo po3poOmium, — apXiTeKTop, SAKUH Mae BiAMOBIMHUI KBamidikamiiHu
ceptudikaTt, Ta cepTu(iKOBaHUN iHKEHEP-3eMIICBIIOPSIHUK.

OTxe, cydacHi 3MiHH 3aKOHOIABCTBa y c(epi 3eMeNbHUX BiTHOCHH Ta
TEPUTOPIABHOTO ITAHYBAHHS BCTAHOBJIIOKOTH HOBI BUAW NOKyMEHTALIl i3
3eMJICYCTPOI0 Ta MiCTOOyAyBaHHS Tpu (OPMYyBaHHI Ta BUKOPHCTAaHHI
TepuTOpii TpoOMamu Ta BHU3HAYAIOTH TICHUH 3B’S30K MIX BiJOMOCTSIMH
Jlep>kaBHOTO 3€MEeJIBHOTO Ta MiCTOOY/AIBHOTO KaJacTpiB.
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