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V]IK 664.68
INTRODUCTION OF HEALTH-IMPROVING PRODUCTS IN

RESTAURANTS
BITPOBAJI’KEHHS BUPOBIB O310POBYOI'O ITPU3HAYEHHS B 3AKJIATAX
PECTOPAHHOI'O I'OCIIOJAPCTBA
Lakoma K.M. / Jlakoma K.M.
student / cmyoenm
Sylchuk T.A. / Cuabuyk T.A.
d.t.s., prof. / 0.m.H., npog.
National University of Food Technologies, Kiev, Volodymyrska 68, 01601
Hayionanvnuii ynisepcumem xapuoeux mexronoeii, Borooumupcoxa 68 01601

Anomauin. Ilozumuena meHnOeHyis 300p06020 MA KOPUCHO20 XAPYY8AHHA 6ce Oinvuie
Habupaec obepmis. Tomy 6umocu 00 CYYACHO20 XAPYY8AHMS HACENEHHS CHPUSAIOMb POSUUDEHHIO
acopmumeHnmy KOHOUMEPCbKUX 8Up0Dis, 30Kpema 6 3aKiadax pecmopanHo20 20Cno0apcmeaa.

Po3pobneno mento 0300po6uoco npusHaueHHs y Kage-KoOHOUmepcoKi ma o0IpyHmosami
nepesazu CnON*CUBAHHSL IHHOBAYIUHUX 8UPODIE 01 OpeaHisMy atoounu. Pospaxoeano ximiunuii cknao
HOBUX KOHOUMEPCbKUX 8UPODI6 0300p08UO20 CAPAMYBAHHS MA NOKA3AHO 3abe3nedeHHsi 0000601
nompeou op2anizmy A0OUHU 8 KOPUCHUX MIHEPATIbHUX PEHOBUHAX MA 8IMAMIHAX.

Josedeno doyinbricms 3aMiHU MPAOUYIUHOT CUPOBUHU 3 HUZLKUM 6MICIOM MIKPOHYMPIEHMIE
Ha HempaouyiuHy CUPOBUHY, AKA 3HAYHO NIOBUUYE PIBEHb 3A0080JIeHHS NOMpPed 0P2aHizMy TH0OUHU
YIHHUMU HYMPIEHMAaMU.

Knrouoegi cnosa: 6upodbu 0300poguoco npusHayenus, Kaghe-KkonoumepcoKka, MiKkpOHYmpicHmu,
IHHOBAYIlIHE MEHIO.

Beryn.

XapuyBaHHs - 1ie ¢i3ionoriyHa norpebda opraHiamy, BiJ SIKOi 3aJ€KUTh CTaH
310poB’s MoAUHU. OJTHUM 13 OCHOBHUX (PaKTOPIB, 110 BIJIMBAE HA OPTaHI3M JIFOJUHU
— 1Ie Hacammepesd SKICTh XapuyBaHHS. MIKpPOHYTPIEHTH BIAITPalOTh BaKJIUBE
3HAUEHHS JJIs MIATPUMaHHS 3JI0pOB’A, € peryjasTopaMyd MeTa0oJIlYHUX Ta
(131010T1YHKUX TMPOLIECIB, IO JIeKAaThb B OCHOBI peam3alii OIbIIOCTI KUTTEBO
BAXIMBUX (PYHKIIH opraHizMmy, 30amaHcoBaHOi poOOTH yciX HOro OprasiB i CUCTEM
[1,4].

Ha cporoani, cmocTepiraerbCsi TEHISHIIS HEAOCTAaTHHLOTO HAIXOJKCHHS
MIKPOHYTPIEHTIB 3 1’KEI0 B paIlloHaX XapuyBaHHs HACEIICHHS Y KpaiHH.

BiTumsHsHull Ta CBITOBMM JOCBIJ IOKa3ye [2], 10 HAWOUIBII JOMUIBHUM Ta
e(eKTUBHUM 3aX0JIOM BHUPIIICHHS TMpoOieMu € po3poO0ka 1 HaIAroKeHHS
BUPOOHUIITBA PIZHOMAHITHUX  CHEUIAIbHUX  XapuyOBUX MPOJYKTIB, ILIAXOM
J0JIaTKOBOT0 30aradyeHHsi BUpOOiB AePIIMTHUMU HYTpl€EHTaMHU a00 3aMiHH CUPOBHHU
3 HU3bKUM BMICTOM MIKPOHYTPIEHTIB Ha MPOJYKTH, IO 3AaTHI 30araTUTH OpraHi3Mm
JIIOJIMHU 10 P1BHS, 1110 BiANOBiAa€ (1310JI0TTYHUM MOTPEOaM.

Came TOMy JIOLIBHO 30aradyyBaTd CTPaBU Ta BUPOOU IIOJAEHHOTO BXKHUTKY.
Ockulbkn  Kae-KOHIUTEPChbKI ~ CTPIMKO  PO3BHUBAIOTBCA 1 MPOMOHYIOThH
HAWPI3HOMAHITHIIIUNA ACOPTUMEHT COJIOJKUX BHUPOOIB, TMPOMOHYEMO 3aMIHUTU
TPaJMIIIIHY CKJIAJ0BY CHUPOBHHH 3 HU3BKUM BMICTOM MIHEpPAJIbHUX PEUOBUH Ta
BITaMIHIB Ha OUIBII IIIHHI KOMIIOHEHTH.

Takum YMHOM crHokuBayl OyIyTh HaJaBaTW IiepeBary He TPaJULIHHUM
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COJIOJIOIIAM, a TUM, SIKi Oy IyTh 30araueHi MiHepaJIbHUM PEYOBHHAMHM Ta BITAMIHAMH.

Memow pobomu € po3poOJIeHHS 1HHOBAIIIHHOTO MEHIO Kade-KOHAUTEPCHKOI
03/I0POBUYOTO CIIPSIMYBAHHS.

OCKITbKM OCHOBHY CKJIaJIOBY KOHAMTEPCHKUX BUPOOIB 3aiiMae Iykop-padina,
MU TIPOMOHYEMO 3aMIHUTH HOro Ha KOKOCOBHM I[yKOp, KJIEHOBHH cupor, (iHIKH,
CUPOII TOTIiHAaMOypa TOIIIO.

OxkpiM 3aMiHU HYKPY Y KOHAUTEPCHKUX BHPOOAX AOLUIBHO 3aMIHUTU TaKOXK
IHIy CHUPOBHMHY JUIsI MIABUINEHHS I[IHHOCTI BHUpoOiB. IlimieHnuHe OOpPOITHO
MPOTIOHYEMO 3aMIHMTH Ha 1HIII BUAWA OOpOIIHA, HAMNpPHKJIAJ, TpeuaHe, BIBCSHE,
MIIOHSHE, LUIbHO3epHOBE OopomHo. [lo peuentypHoro ckiaay 1HHOBaIiHHUX
BUpPOOIB HE BXOAMTHUMYTH IMPOJYKTH TBAPUHHOTO IMOXOJKEHHS. 3aMiCTh BEPIIKIB,
BEPIIKOBOI'O Maciia Ta MOJIOKa IMPOMOHYEMO BUKOPHUCTOBYBATH POCIMHHI aHaoru. B
pelenTypl HOBUX KOHAUTEPCHKUX BUPOOIB 0370POBUOTO MPU3HAUYCHHS Oy7e 3MIHEHO
MPOTIOPINT CKIAJOBUX PEUENTYPH, JOJATKOBO JOJAIOTHCA CyXO(QPYKTH Ta TOPIXH.
BrnpoBamkeHHss HOBUX BHUPOOIB 30UIBIINTH KIIBKICTh MOTCHIIMHHUX CIIOKHBAYiB B
Kade-KoHauTepchbkid. Taki BuUpPOOM 3MOXYTh BKHUBATH BEraHW, IIEBHI Bapiarlii
BereTapiaHiliB (JIaKTO-BereTapiaHili, OBO-BETeTapiaHill), a TaKOXX OCOOH, sIKI MarOTh
HEMEePEHOCUMICTh JIakTo3u 1 rioreHy (80% BHpPOOIB 1HHOBAIIWHOTO MEHIO HE
MICTSTh TJIFOTEHY ).

Ananiz ocmannix oocniodicens i nyoaikayin. [IUTaHHAM IIOAO0 BHKOPUCTAHHS
HETPaJMIIIHOI CUPOBUHU Y TEXHOJIOTIi COJOJKHX CTPaB Ta KOHIUTEPCHKUX BUPOOIB
3 MeTO 30aradeHHs iX KOPHUCHMMH €JeMEHTaMU 3aiiMaiics BITYM3HSIHI Ta
3apyOiKHI1 HochigHuku, 30kpema po6ot B. 1. [2], HoBikoBa A. A. [3], Tymanona H.
[6] Ta 1HIII.

OCHOBHHUI1 TEKCT.

3amMiHa OCHOBHOIO CKJIaQy TpPaJULIMHOI CHPOBMHU TPU BUTOTOBJIECHHI
KOHJIUTEPCHKUX BHUPOOIB Ha HETpaAMIiHy, Oarary Ha XIMIYHHH CKJIaJ, Ja€
MO>KJIMBICTh OLIIHUTH PSiJI TIEPEBar y MIOJEHHOMY CIIOKHBaHHI.

Came TOMy MPOIMOHYEMO 3alPOBAUTH HACTYIIHE MEHIO Y Kade-KOHIUTEPCHKY,
10 HAaBEJIEHE HUXKYE.

Innosayitine meHio:

-Tapm 3 euwnero. PeuentypHuil ckiaa AaHOro BUPOOY MICTUTH BEIIMKY
KUIBKICTh HETPAJIMIINHOT CUPOBUHH, 30KpeMa TPELbKUN TOpIX, BIBCSIHE OOPOIIHO,
¢iHIKHM, KOKOCOBA OJIif. YCl i IHTPEIIEHTH POOISITh KOHIUTEPChKHU BUPIO Oaratum
Ha MIKPOHYTPI€HTH.

- lllokonaonuii myc 3i ceixqicumu A200amu 'y CBOEMY CKJIaJi MICTHUTh KOKOCOBE
MOJIOKO, CHUPOI TOMiHAMOypy, KaKkao-MOpOIIOK Ta CBLXKI srofu. Takuil ckman mycy
poOuth BupiO0 He mnuie OaraTUM Ha BITaMIHM 1 MiHEpaJbHI PEYOBHHU, a W
HU3bKOKAJIOPIHHUM.

- llloxonaonuii mopm 3 noaynuyero. OCHOBHUMHU CKJIAJJOBUMU JIAaHOTO BUPOOY
€ IUJIbHO3EPHOBE Ta OOPOITHO OypOro pUcCy, KOKOCOBHH IIyKOp Ta MOJIOKO, (PiHIKH,
TOMIO.

- Tipamicy MicTUTh y CBOEMY CKJal TPelbKI TOpPiXH Ta TOPIINIKH KEIIbo,
(hiHIKH, KOKOCOBE MOJIOKO, 8 TaKOX HE3HAYHy YaCTHMHY PO3YMHHOI KaBU Ta KaKao-
MOPOUIKY.

ISSN 2663-5712 7 www.sworldjournal.com



~ =
SWorldJournal [ssue 10 /Part 1 { Ve
S

- 3amopodriceHuil YOpHUUHUIL 0ecepm OaraTuil CBOIM PEUENTYPHUM CKJIAIOM.
OcHOBHMMH 30aradyrouvMy TMPOIYyKTaMU € MHUI/alb, KEUIbI0, KOKOCOBAa OJif Ta
MOJIOKO, KJICHOBUI CHUPOII, CBIXKI ATOJIH, TOIIIO.

-Jlumonnuii Kewvro-kenik. PeuentypHuil Cckiag JaHOTO BUPOOY MICTHUTh
HACTYIIHY HETpaJWLIAHy CHPOBHUHY: HACIHHA JBbOHY Ta KYHXYTY, (IHIKM Ta CHPOI
TomiHaMOypy, KOKOCOBY OJIisl Ta BEPILKH.

- Topm «Mypawinuxy. OCHOBHUMH CKJIQJIOBUMHU JAHOTO BUPOOY € rpeyaHe Ta
MIIOHSIHE OOPOIIHO, KOKOCOBA OJIisl Ta BEPUIKH, a TAKOK KOKOCOBHUH IIyKOp, PIHKH Ta
CTpOIl TOMHAMOYpYy.

-TI'anema 3 aénykamu. PeuenTypHHUil CKiaj MaHOTO BUPOOM HE IIUPOKUM,
OJIHAaK IIIJIKOM 33J0BOJIbHSIE OPTaHi3M JIFOJUHU Y TIEBHUX MIKPOHYTPIEHTaX.

- Maxoeuii nupiz MiCTUTh KOKOCOBY CTPY>KKY, CyMilll TOPiXiB, MaK Ta (IHIKH.
Cawme 1151 cupoBUHA O0arata CBOiM MIKPOHYTPEHTHUM CKJIAJI0M.

-Ilonyuku Mm’amui MICTSITH y CBOEMY CKJaal OoOpomHO Oyporo pwucy,
MUT/TAJIbHE MOJIOKO, KOKOCOBY OJ1110, (DIHIKM Ta 1HIII 1HTPEIIE€HTH.

- bBynouku 3 kopuyero 6arati Ha MIKPOHYTPIEHTU 3aBISKA TOMY, IO MICTSTh Y
CBOEMY CKJIaJll MHUTJIaJIbHE OOPOIIHO, KOKOCOBY OJII0 Ta KOKOCOBUH ITYKOP.

[IpoBiBIIM AOCHIDKEHHS PELENTYPHOTO CKJIaay KOHIUTEPCHKUX BUPOOIB
037I0POBUOT0 IPHU3HAYECHHS, MOXKEMO CKa3aTH, IO BaroMy 4YacTKy IpOJIyKTIB
3aiiMaloTh TOPIXHW, 3aMIHHUKH I[yKpY Ta STOJU. 3a paxyHOK JaHUX KOMIIOHEHTIB
TOTOBI CTpaBU y CBOEMY CKJIaJil MICTUTUMYTh HEOOXiJHI IJIi OpraHi3My JIFOAUHU
MIHEpajIbHI PEYOBHHM Ta BiTamMiHU. Came TOMY 1HHOBAI[IMiHI CTPAaBU € 0300P06Y020
NPU3HAYEHHA.

Po3paxoBaHO MOKa3HUKHM 33JOBOJIEHHS 0OOBOI MOTPEOH OpraHi3My JIOJUHU Y
BIJICOTKOBOMY €KBIBaJE€HTI NMpPH BXKUBAHHI THX YW IHIIUX KOHIAUTEPCHKUX BUPOOIB
(Tabun.1).

Hopmu 1060Boi mpoanainizoBaHo 3riiHo 3akoHy «lIpo 3arBepmxenns Hopwm
¢b131070T1YHUX TOTPeO HaceleHHS YKpaiHW B OCHOBHUX XapyOBHUX PEUOBHHAX 1
eHeprii» s oci6 Big 19 pokis Il rpynu $hizuyHOi akTUBHOCTI [5].

BcranoBneHo, 1m0 1HHOBAIIMHI KOHAUTEPChKI BUPOOM 3HAYHOK MIPOIO
30aradyroTh OpraHi3M JIIOJMHUA Y MIHEPAJIbHUX PEYOBHHAX 1 BITaMIHAX.

Cnin  BHOKpPEMHTH HACTYNHI MiHEpajdbHI pPEYOBHMHU 1 BITaMiHH, SIKi
0e3mocepe/IHbOI0 MAaIOTh BAXJIMBUM BIUIMB HA OPraHi3M JIIOJMHU. A caMe BITaMIHU
rpynu B, Bitamin C, PP, E; minepansni pevosunu — Kamiit, Marniit, @ocdop, 3amnizo,
Minp Toto.

JleTanpHO TMPOAHANI30BAaHO KOHIUTEPCHbKI BUPOOH, $AKI 3HAYHOIO MIpPOIO
3aJI0OBOJIbHSIOTH TOTPEOU OpraHi3My JIFOJUHU Y TUX UM 1HIIUX MIKPOHYTPIEHTAX.

«Tapm 3 euwinero» 3a IHHOBAIIITHOIO PEIENTYPOIO 30arauy€e OpraHi3M JIFOAHHU
y BiTamini B, Ha 40,6%, Takox mokpuBae no0oBy moTpeOy Marnito ta Mini Ha
30,4% Ta 47% sBinnoBimHo. Jlanmii Bupi® dYyAOBO TMIiMiKAAE NI BETaHIB Ta
BETeTapiaHIliB, /I JIIOJICH 3 HEMIEPEHOCUMICTIO JIAKTO3H Ta TIIOTEHY, IS 0Ci0, sKi
nparHyTh 30araTuTu CBid opradi3m BitamiHoMm Bj, B, C, PP, takumu enemenram sik
Marwiit, hocdop, 3anizo, Migs, Xpom.

«/lumonnuii  Kewlo-Keik» 4yAO0BO Tiaiiine g oci0 3 TIJIIOTEHOBOIO
€TepoIaTi€lo, TIMOJAKTO31€l0, I BEraHIB Ta BETreTapiaHIlB 1 3BICHO Jis 0ci0, sKi
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XOUyTh JIOJATKOBO 30araTUTH OPraHi3M MIKpOHyTpieHTaMH. JlaHuil BUpiO HEmoraHo
3aJI0BUTbHSE T00OBY moTpedy Yy BiTaminax B;, Bs, K, y MiHepanpHUX pedoBHHAX,
taki sk Kamiii, Marni#, 3anizo, Migs, Cenen, Xpowm, [{unk, Tomro.

Taoauusa 1
XiMiyHHUI CKJIA] KOHAUTEPCHLKUX BUPOOiIB 0310POBYOr0 CIIPSIMYBAHHS
Mikpo- Ta 3pa3skn KOHAMTEPCHLKUX BUPOOiB
MaKkpoejeMeHTH, | Taprt 3 JIumoHHUM [okonaguuit Tipamicy | 3aMoposkeHHi
BiTaMiHu BUIIIHEIO | KEIIbIO-KEHK TOPT 3 YOPHUYHUUI
IOJIYHHALIEIO Jecepr
3a10B0JIeHHSA 1000BUX NOTPed OPraHi3mMy JIOAUHHA, Yo

B 19 30,1 20 22 25,3

B2 40,6 7,7 22,2 44,4 16,7

Bs 6,6 15,8 32 46 14,6

B 14 10 5 58 5,6 10

Bo 8,8 11,3 12 20,8 6,4

C 11,6 5,6 30 J0 5 14

E 12 26 52 16,2 59

K 10 5 15,5 10 5 12,4 19

PP 26,7 21 37,3 40 27,3

Kauiii 10 5 19 36,9 27,2 21,2
Kauabuii 7,6 8 6,6 9,7 10,4

Marnii 30,4 46 58,3 51 39,3
®ochop 28,2 25 22,8 27,8 20,2

3auizo 23,1 15,9 48,8 29,4 20

Miab 47 15,5 10,6 14,5 56,3
Moanionen 7,6 22 15,7 22,9 25

Cenen 10 5 16 45,2 14 13,4

Xpom 27,2 19,7 o5 59 32

Hnnk 9,2 27,5 20,3 29,2 19,2

«Illokonaonuii mopm 3 nojayHuyero» 3a0BUISHSIE T000BY TOTpeOy OpraHi3My
moauau noHan 30% HacTynHuMmu HyTpeHTamu: BiTamiH Bg, C, E, PP, minepanbhi
pedoBuan Kamiit, Marniii, 3ami3o, Cenen. Jlanmii BupiO miaxoauth st OCiO 3
TiMOJIAaKTO31€10, I BETaHIB Ta BEreTapiaHIliB ¥ Il 1HIMUX 0ci0, sfKi 10ar0Th MPO
HAIOBHEHHS CBOT'O OpraHi3My KOPHCHUMHU €JIEMEHTAaMH, 1110 BIJIrPaloTh BaXKJIUBY
poJib Y (PYHKITIOHYBaHHI IXHBOTO OPTaHI3MY.

«Tipamicy» 3a 1HHOBAIIIHHOIO PELENTYpPOIO 30aradyye oOpraHi3M JIOJUHU Y
BiTamiHi B, Ha 44,4 %, Bsna 46 %, PP na 40%, Maruiem Ha 51 % 1 Xpomom Ha 59%.
30aradyeHuii BUpiO Miaiiae ISl CIIOKMBAHHS BEraHaMH Ta BereTapilaHisIMHU, s
JI0JIEN 3 JJAKTO3HOIO HEIOCTAaTHICTIO Ta TVIFOTEHOBOK €Teporarieto, i ocid, siKi
IparHyTh 30araTUTU CBIl OpraHi3M BUIIE3TaJaHUMHU €JIEMEHTaMH.

«3amopoirrcenuil YOpHUUHUIL Jecepmy TAKOXK HE BIFCTa€ 0araTiCTIO XIMIYHOTO
CKJIaJy BiJ TOMEpeIHIX BUPOOIB, aJKe MICTUTh BEIUKY KUIbKICTh BITaMiHIB rpymnu B,
Bitaminy E, K, PP, Ttakoxx minepansHuMu peuoBuHamu, Taki sk Kamiit, docdop,
Marniit, 3amizo, Mings, Tomo. Jlanuii BUpIO YyJOBO MIAXOAWTH IJis JIOJEH 13
TiIIOIAKTO31€I0 Ta IIENiaKi€ro, I BETaHIB Ta BEreTapiaHIliB Ta 1HIIKUX OCI0, sKi
n0at0Th PO CBill OpraHi3M.
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BucnoBku.

Ha ocHOBI mpoBeaeHHUX MAOCHIMIKEHb BCTAHOBJIEHO, IO 3aMiHA OCHOBHHX
CKJIQJIOBUX pEUENTypH Ha HETPAAULINHYy CHPOBHHY € JOIUIbHOIO. [lokazHuku
KUTBKOCTI MIKpOEJIEMEHTIB 3HAUHO TOKPUBAIOTh 1000BY MOTPEOU OpraHi3My JHOAUHH
y BiTaMiHax Ta MiHepaJbHUX PEUOBUHAX.

Po3po6iieni iHHOBaIIHHI KOHIUTEPChKI BUPOOU 3MOKYTh CIIOKUBATH OCOOH, K1
gyepe3 MEBHI OCOOJMBOCTI HE MOTJIM CIOXKWMBATH TPAAMININHY CHUPOBUHY, 30KpeMa
MPOJYKTH TBAPUHHOIO TOXOJDKEHHS Ta miueHnyHe OopomHo. Came Tomy 80%
IHHOBALIMHUX CTpaB JOIIBHO BKJIIOYATH Y MEHIO BEraHiB Ta BereTapiaHiliB, a TAaKOX
JFOZICH 3 TAKTO3HOIO HEJOCTATHICTIO Ta TIIIOTEHOBOKO €TEPOIIATIETO.
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['opoGenib // YipaiHChbKHii KypHAII epuHaTOIOT s 1 meaiatpis. - 2019. - Ne 4. - C. 75-
92.

2. Hpob6or B.l. InHoBamiiiHi TEXHOJIOTII MIETHYHUX Ta O3J0POBUHX
xJ11000youHuX BUPOOiB: MoHOTrpadis/ 3a pen. wi.-kop. HAAH B.I. dpo6ot. — K.:
Konnop-Bunasuuirsa, 2016. — 242 c.

3. HoBukoBa A.A., How to green/ Anekcanapa HoBukoBa - MockBa: DkcMo,
2018. — 144c

4. Cunbuyk T.A. IHHOBawiiiH1 pectopanHl TexHoJorii [EnexTponnuii pecypc]:
KOHCTEKT JICKIIH Jj1s1 3100yBauiB OCBITHROTO CTYMEHS «MaricTpy crhemiaibHocTi 241
«l"oTenbHO-pecTOpaHHa cIipaBa» OCBITHbO-TIpo(eciitHoi mnporpamu  «lorenbHa 1
pecTopaHHa cmpaBa» JeHHOI Ta 3aouyHoi (opm HaBuanHa/ T.A. Cunpuyk, [.B.
Jounnenp — K.: HYXT, 2019. — 148 c.

5. Ckanphuéi [.A. HyTpunuosorusi: OCHOBHbIE TIOHSTUS UM TEPMUHBIL:
TepMuHosiornueckuit ciosapsb / A. B. Cxanpnbiii, Y. A. Pynaxos, C. B. Hotosa u np.
— Open0Oypr: 'OY OI'Y, 2005. — 49 ¢

6. TymanoBa H. 3mopoBble CiafiocTH W3 HaTypaldbHBIX NpoaykToB/ Hatanbs
TymanoBa. — Mocksa: Jkcmo, 2019. — 128 ¢

Summary. The positive trend of healthy eating is gaining momentum. Therefore, the
requirements for modern nutrition contribute to the expansion of the range of confectionery, in
particular in restaurants.

The menu of health-improving purpose in cafe-confectionery is developed and the advantages
of consumption of innovative products for a human body are proved. The chemical composition of
new confectionery products for health purposes is calculated and the provision of the daily needs of
the human body in useful minerals and vitamins is shown.

The expediency of replacing traditional raw materials with a low content of micronutrients
with non-traditional raw materials, which significantly increases the level of satisfaction of the
needs of the human body with valuable nutrients, has been proved.

Key words: health products, confectionery cafe, micronutrients, innovative menu.

Cratts Bignpasnena: 03.11.2021 p.
© Jlakoma K.M., Cuiibuyk T.A.
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Annomayua. B pabome paccmampueéaemcs — aKmyaibHas — npooremMa  NOnyYeHUs
MHO202PAHHBIX 2LYXUX OMBEPCMULL 8 YCI08UAX €OUHUYHO20 Npou3eoocmea. Jlannas npobrema
0COOEHHO —aKmyanbHA NpU  BbINOJIHEHUU PEMOHMHBIX pabom HA MAWUHOCHMPOUMETbHOM
npoussodcmee. Haubonvwiyro npobnremy cocmagnsiem mo, 4YmMo NOLYUEHUEe MHO20SPAHHBIX
omeepcmull, UCNOIb3Ys 6 Kauecmee UHCMPYMeHmda CheyuaibHble cepid, CEA3aHO C OO0NbUUMU
VCUTUAMU 8OZHUKAIOWUMU 8 npoyecce obpabomku. I[Ipednosicen uncmpymenm-npucnocooienue,
KOmMopoe No3601um HpU UCHOAb308AHUU OObIYHBIX MOKAPHBIX, CEEPAUTbHBIX UOO (pe3epHbix
CMAHKOB, NOAYYaAmb HeobXooumbvlll npoguis omeepcmus. Ilpu s3mom npouzsooumenrbHOCHb
00pabomKu 3HAYUMENbHO NOBLLUACCA, A YCUunus ymeHvwiaromcs. Takdce 6vipasicen A6HbLI
9KOHOMUYeCKUll d¢hgpexm.

Knrwouegvie cnosa: mnozocpannoe omeepcmue, ycuaue, 3a0HAS NOBEPXHOCMb, 00pabomka,
npoU3600UMENbHOCHb, UHCIMPYMEHM-NPUCNOCOONIeHUe, KaYeHue.

BBenenne

B Hacrosmee Bpemss mpoOiieMOH, ¢  KOTOpPOW  CTaJKWMBAKOTCS  Ha
METAJLTYPru4e€CKOM, MAIIMHOCTPOUTEIBHOM WM CYJOCTPOUTEILHOM MPOU3BOJICTBE,
SBJISIETCS OBICTPOE TPOBEACHHUE PEMOHTHBIX PAOOT, KOTOpPHIE IOMOTYT H30€KaTh
BBIHYKJICHHOTO TIPOCTOSI M SKOHOMHUUYECKHUX MOTepb. [IpoBeeHre peMOHTHBIX paboT
Yalle BCEro CBSI3aHO C BOCCTAaHOBJICHUMEM JIOPOTOCTOSIIMX W CIIOKHBIX B
W3TOTOBJIEHUU JETajel, OJIHAKO HHOTJIa 3TOr0 HE JOCTATOYHO U MPUXOAUTCA
M3rOTaBJIMBaTh HOBBIE JIETAJIM. B CBI3M C OSTUM HaJu4yue HEOOXOIMMOTO
000pyI0BaHUs yHpOIAeT JaHHBINA MPOIeCC, OJHAKO HE BCErJa B PEMOHTHOM IIEXY
MMEETCs TOJHBIN apceHas CIeNHaTbHOTO 000PYI0BAHHUS M MHCTPYMEHTA, KOTOPBIM
MO3BOJIUJI OBl PEIINTh OBICTPO W KAYECTBEHHO MpooOsemy. Yaie BCero TpyaHOCTH
BO3HHUKAIO C 00pabOTKON KPEINeKHbIX OTBEPCTHH (MPEACTaBIISIFONINX COOOM TIIyXue
OTBEPCTUS MHOTOTPAaHHOM (POpMBI) B H3IEIHUSIX. MHOTOrpaHHBIC OTBEPCTHS IO
KJII0O4 B TOJIOBKaX KPEMEXHBIX JCTAJIEH MAIIMHOCTPOEHUS, CYJOCTPOCHHUS U T...
BRITOIHSIOT 1o 11, 12 m 14 kBasmreram TouHOcTH. HambGomee memecooOpa3HbIM
SIBJISICTCS MOJIy4YEeHHUE JIAHHBIX OTBEPCTUM METOJaMU IJIaCTUYECKOIO
nedopmupoBanms. Ho Hammume Takoro o0OpyjoBaHHE HE BCEra SKOHOMHYCCKHU
000CHOBAaHO B €IMHUYHOM MPOU3BOACTBE. Ha maHHBIE MOMEHT M3TOTOBJICHHUE TaKUX
OTBEPCTUH B MEJIKOCEPUHMHOM IPOU3BOJICTBE OCYIIECTBIISIETCS MPU TMOMOIIHU
OPOTSHKHOTO ~ MHCTPYMEHTa JMOO C  HCMOJBb30BAHUEM  AJIEKTPOIPO3UOHHOM
00paboTkoii. Bce 3T0 MPUBOIUT K YBEITUYEHUIO CTOUMOCTH PEMOHTHBIX PabOT Mmopoi
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naxe B 5...7 pas.

Takum oOpa3zom ObUTa MOCTaBICHA 3a/layu: CIEIaTh BO3MOXHBIM HCIIOJIB3YS
MOJIPYYHbIE CTAaHKU C BpalllaTeJIbHBIM pabOYMM OpraHoMm (TOKapHbIE, (pe3epHEIE,
CBEpJIWJIbHBIE) U HE Mpuberas K CTOJb JOPOTOCTOSIIEMY HWHCTPYMEHTY, IMOJIy4aThb
MHOTOIPAHHbIE TJIYXM€ W CKBO3HBIE OTBEPCTUSl KpPENEKHbIX JeTaled Ha
IIPOU3BO/ICTBE.

M3BecTHO, YTO MOJIy4YEHHE MHOTOIPAHHBIX OTBEPCTUH BO3MOYKHO HCIIOJIb3YS
CBEpJia TPEXI'PaHHbIE U MSATUTPaHHbIE. OJIHAKO 3TOT cOCO0 TPeOyeT UCTIOIb30BAHUS
JOTIOJTHUTENBHOTO MPUCIIOCOOIEHUS U Pa3BUBAIOTCS 3HAUUTEIbHBIE YCUITHSI.

Takke, M9 NOJy4YEHUST MHOTOIPAHHBIX TJIYyXHX OTBEPCTHM, HMCIOIb3YIOT
IPOILINUBKH, JOMOJHUTEIBHO NPUAAaBasi HHCTPYMEHTY KayaTeabHOE IBHKEHUE. Takoi
CIoco0 TMO3BOJISIET TAaKXKE MOBBICUTH M IPOU3BOAMUTEILHOCTH OOpaOOTKM 3a CYET
KOHIIEHTpAIlMU oOIepaluii, Korja MHOrorpaHHoe oTBepcThe (opmupyercs u3
MIPEABAPUTEILHO IIPOCBEPJIEHHOTO LUJTUHAPUYECKOTO OTBEPCTHUS Ha
METAIJIOPEXKYIINX CTaHKax, (OPMUPYIOUX caMy JAeTanb. JlomoJHuTelnbHOe
Kavaroliee JABM)KEHHE MO KOHYCY C BEpIIMHON KOHyca B IIEHTpe 00pabaThiBaeMOro
OTBEPCTHSI, 10 CPABHEHMIO C MPOILIMBAHUEM Ha MPECCaX, MO3BOJIAECTCS 3HAYUTEIBHO
CHU3UTh ycunue o0paboTku. OTHOCUTENbHO HHU3KHUE OCEBBIE YCHIIWS, MO3BOJIAIOT
BBITIOJHATh ~ omepanuio  (GopMupoBaHMS ~ MHOTOTPAHHOTO  OTBEPCTHUA  HA
METAIJIOPEXKYLINX CTaHKaX TOKAapHOW, (pe3epHONM WM CBEPIUIBHOW TPy,
MOCKOJIbKY ~ycuiiie oOpaOOTKH YKJIaJblBa€TCd B pPaMKH JOMYCTUMBIX JJis
MEXaHU3MOB I0Ja4 3THUX CTAHKOB.

Opnako MmeTtamiooOpadaThIBAIONIME CTAaHKUM HE TO3BOJIIOT PEaM30BaTh
KAuaTelIbHOE [IBMDKEHUE WHCTPYMEHTA WM 3aroToBku. IlosTOoMy BO3HHKaeT
HEO0OXOIUMOCTh MCIIOJIb30BAHUS CIIEHUATBHOTO MPUCHOCO0IeHUs, TPeo0pasyIoIIero
BpalaTEJIbHOE JIBWKCHUE IINUHACISA B KayaTEJIbHOE NBM)KECHUE MHCTPYMEHTA, YTO
3aTPYAHUTENIBHO B PeaIn3aliu.

Taxke B HaydHBIX MPOCTOPAX IMpeAsiaraeTcsi peajn3oBaTh HE a0CONIIOTHOE, a
OTHOCUTEJIPHOE KauaTeJbHOE [JBH)KEHHE 3a CYET COBMECTHOIO BpAILCHUA
WHCTPYMEHTA M 3arOTOBKM MpU YIJIOBOM HECOBIAJEHUHU OCEW OTBEPCTUS H
uHCTpyMeHTa. OJHAaKO MaHHBIM CHOcOO SBISETCS TakKE HE YHUBEPCAIbHBIM,
MOCKOJIBKY HEOOXOJMMO YUHUTHIBATh KMHEMATHKy HMMEIOIIETOCS B HAJWYMM CTaHKa
IUTSL peajii3aliii METO/1a UCI0JIb30BaHUS Ka4aTeJIbHOTO JIBHKEHHUSI, 3aTPYyIHUTEIBHO
IIPOBECTH YETKYIO 3aBUCUMOCTD JIJIsl BBIOOpA crioco0a MUHUMU3AIMU OCEBOTO YCHIINS
npomuBanus. CHIOXHOCTH  TakXe BO3HUKAIOT B  MNPaBWIBHOCTH  M0A0O0pa
palMOHAIBHBIX PEKUMOB 00paOOTKU U T€OMETPUUECKUX MAPAMETPOB HHCTPYMEHTA B
3aBUCUMOCTH OT TpeOyeMbIX MapaMeTpOB KauecTBa OTBEPCTUS M TEXHOJIOTMYECKUX
BO3MOXHOCTEH MCMOIb3yEMOT0 METAJUIOPEXKYILIETO 000PYI0BAHUS.

OCHOBHOHM TeKCT

[IpensiaraemM, UCHOJIb3ysl UMEIOLIYOCS KMHEMATUKY CTAaHKOB, CIIPOEKTHUPOBATH
MHCTPYMEHT, KOTOPBIA II03BOJIUT PEAJM30BaTh CMEUIEHUE OCH HHCTPYMEHTA IO
OTHOLIEHUIO ITABHOM OCH CTaHKa B CAMOM MHCTPYMEHTE, YTO MTO3BOJIUT 3HAYUTEIBHO
MOBBICUTh ~ ITPOU3BOJAMTENIBHOCTh, OTHAAET MCHOJb30BAHHE  JIOMOJIHHUTEIbHBIX
MPUCTIOCOOJICHUI, YTO B CBOIO OYEPEb YMEHBIIUT CMETY 3aTpaT PEMOHTHBIX paloT.
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1 — ocesas nuHusA wWinunoeIs UHCMpymeHma, 2 — oceeas IUHUs 6CMA6KU, 3 — 6CMABKa,
4 — wnunoenv uncmpymenma, 5§ — xeocmoeas uacms

Puc. 1. UHcTpyMeHT-IPpUCIIOCO0IeHHE /151 00pa00TKH MHOTOTPAHHBIX

OTBEpPCTHH
Asmopckas pazpabomxa

NHCcTpyMEeHT-IprCIIOCOO0IEHUE TIPEACTABISIET CO00H MUIMHAPUIECKAN KOPITYC,
BHYTPU KOTOPOTO YCTaHOBJEH MNuHAENIb 4 (puc. 1). Och mmnuHaesns npu BpalieHuu
COBEpIIaE€T  OpOUTalbHbIE  JBUJKEHUSI  OTHOCUTEIBHO  OCH  XBOCTOBHKA
npucnocoOieHus. B mmunaene npucnocoOaeHusl HaXOAUTCS T0CaJ0YHOE OTBEPCTHE
U1 3aKkperuieHuss BcTaBku 3. Kopmycy mnpuBapeH XBOCTOBUK. XBOCTOBHUKHU
W3rOTaBJIMBAIOTCS MO BCEM OCHOBHBIM HWHCTPYMEHTAJIbHBIM CTaHIAPTaM; KOHYC
Mopze, Weldon, nunusap ¢ JbICKON | T.11.

BcraBka 3 (puc. 1) uzroraBiamBaercs u3 3aKajJl€HHONM MHCTPYMEHTAJILHOM CTalH,
pabouasi yacTh IPEACTABIIAECT U3 CeOsl MPU3MY, CEUEHHE KOTOPOM MOBTOPSIET hopMy
OTBEPCTHS, KOTOpPOE HEOOXOAMMO TOJYy4YHTh. 3aJHssl TOBEPXHOCTh BCTaBKU
BBINIOJIHEHA C OTPUIIATENBLHBIM 3aJJHUM YIJIOM, KOTOPBI YMEHBIIAET ACHCTBHE CHII
TpPeHMsI 3aJHEeil TOBEPXHOCTH BCTABKH C MOBEPXHOCTHIO 0OpabOTaHHOTO OTBEPCTHSI.
[lepenHsisi MOBEPXHOCTh BBIMOJHSAETCS C MOAHYTpeHHEM. Bo3MokHA mepeTodka Io
MEPEIHEN TOBEPXHOCTH.

Onucanue nmpoiecca.

O6paboTka pacoHHOTO MHOTOTPAHHOTO OTBEPCTHS MPOU3BOAUTCA HA TOKAPHOM
cranke. [IpucnocoOneHrue ¢ 3akperuieHHOM B HEM BCTABKOM YCTaHABIMBACTCS B
NUHOJIb 3a7Hel 0al0ku cTaHka. B maTpoH TOKApHOIrO CTaHKa YCTaHABIIMBAETCS
UUJIMHAPUYECKAsT 3arOTOBKA C MPEIBAPUTENIBHO MOATOTOBICHHBIM OTBEPCTUEM.
3aroToBKe coollaercs BpalaTeabHoe ABMKeHUE. BeraBka 3 mepemeniaeTcsi BIOJb
HaIpaBIIAIOIIMX CTAaHKa O KAaCaHWsS C MOJATOTOBIEHHBIM OTBEPCTHUEM B 3arOTOBKE.
[Ton nelicTBMEM CUIJI TPEHUSI BCTABKAa HAUMHAET BPAILATHCS COBMECTHO C 3arOTOBKOM,
napajyieibHO € 3TUM MPOMCXOAMUT BBIJBMKEHHWE TMHOJIM 3aaHel O0aOku Ha
HEOOXOIUMYIO TIIyOuHY.
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BcraBka 3 B mpucnocoOiieHuun 4 ycTaHOBIIEHA C HEOONBIIMM HAKIOHOM
OTHOCUTEJILHO OCH BpAIIEHUS 3arOTOBKH, YTO BBIHYKIA€T BCTABKY JBUTATHCS TIO
OpOUTANILHOW TPAEKTOPHUH.

B pesynbTaTe ciiokeHUs BCEX NBIIKCHHM, MOJYYaeTCs YTO, PEXYIIas KpOMKa
BCTaBKM HE BCS OJJHOBPEMEHHO yYacTBYeT B paboTe, a JuIIb €€ 4acTh, KOTOpas
MTOCTOSTHHO MEHSIETCS.

3akJ/il0ueHue U BHIBO/IbI.

Takum o0pa3oM HCHONB3Yys AAHHBIH HHCTPYMEHT-TIPUCIIOCOOTICHHE MOKHO
JONUTHCS  3HAYUTEIPHO CHWDKAIOTCS CUJIBl PE3aHMsl, YTO TMO3BOJUT TPOU3BOAMTH
nporiecc 00pabOTKM MHOTOTPAHHBIX OTBEPCTHH HE Ha CIENHUaTU3UPOBAHHBIX
npeccax, a Ha YHHUBEPCATbHOM METALIOPEXKYIIEM OO0OPYIOBaHWH, B TOM YHCIIE Ha
craakax ¢ YITY. Crpyxka, oOpa3yromascs B Mpolecce pe3aHusi, OCTaeTCs BHYTPH,
3amoiHsIsl O00bEM YacTH TMPEIBAPUTEIBHOTO OTBEPCTHS, KOTOPOE CBEPIUTCS
HECKOJILKO TIIy0sKe, 4eM HeoOXo1uMast TITyOrnHa OTBEPCTHSI.

Jluteparypa:

1.3yokoB H.H., Jlomakun A.B. IlonyudeHune TpaHHBIX OTBEPCTUH METOAOM
Kadaromieiics mpormmBky // Texunomorust mammaocTpoeHns. 2008t — Ne7 — C.13-15.

2. 3yokoB H.H., Jlomakua A.B. Biusaue nmapamerpoB oOpabOTKH Ha OCEBYIO
CWIy TIpHM KayaromeMCs MPOIIMBAHUKM TPAHHBIX OTBEPCTHM. TE3WCHl JOKIAI0B
BCEPOCCUMCKON HAyYHO-TEXHUYECKONW KOH(MEpeHIH, MocBsmeHHon 140-neturo
BBICIIIET0 TeXHOoJIorudeckoro oopazosanust B MI'TY um. H.D. baymana. -M.: MI'TY
uMm. H.D. baymana, 2008. —C.56-57.

3. Jlomakun A.B. Kunematuka mpoiiecca Kadaromierocss mIpolIuBaHust //
N3Bectus By3oB. Mammnoctpoenue. 2011. — Ne 2. — C. 58-67.

4. https://master-kleit.ru/origami/sverlenie-shestigrannogo-otverstija-na-
tokarnom/amp/

5. http://tekhnosfera.com/razrabotka-i-issledovanie-tehnologicheskogo-
protsessa-polucheniya-grannyh-otverstiy-metodom-kachayuschegosya-proshivaniya

Abstract. The paper considers the actual problem of obtaining multi-faceted blind holes in
conditions of single production. This problem is especially relevant when performing repair work in
machine-building production. The biggest problem is that obtaining polyhedral holes using special
drills as a tool is associated with great efforts arising during processing. A tool-device is proposed
that will allow, when using conventional lathes, drilling or milling machines, to obtain the
necessary hole profile. At the same time, processing performance is significantly increased, and
efforts are reduced. There is also a clear economic effect.

Keywords: polyhedral hole, force, back surface, processing, productivity, tool-device, rolling.
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Anomauyia. Y wmamepianax pobomu npugedeni pe3yibmamu  OOCHIONCEHHS BNIUBY
MEeXHON02IYHUX napamempis @pezepHoi 00pobKu Ha 30epediceHHs 2eOMempPUYHUX PO3MIPI6
opyxoeanux naam (/[I1), Ha axicme nogepxwi nicisi 00pooxu. /s nposedenus 00CHiONCeHHs OYau
ompumani 30 3paszkie mononoeii Opykosanux niam 3a donomozow ¢peseprnoco YIIK sepcmama,
npu Pi3HUX 3HAYEHHAX MEeXHON02IYHUX napamempie @pezepyeanus. llicia uwoco Oyau eumipsmi
BIOXUISAHHS 2€0MEeMPUYHUX PO3MIPI8 Ha KodcHomy 3paszky. Ha 6aszi uyoco 6Oyra nobyoosana
peepeciiina ma Kopeuayitina Mooeib, ma 8usedeHe PIGHAHHS 3AJIeHCHOCNE 2eOMEMPUUHUX PO3MIDIG
8UPOOY 8I0 MEXHONO2IYHUX napamempis 0OpooOKu.

Knrouosi cnosa: ¢ppezepua oopooka, YIIK eepcmamu mexnono2iuni napamempu, mononozis,
pecpeciuHuu anails.

Beryn.

O®peszepue UIIK o6magHaHHS M03BOJISIE 3MIMCHIOBATH PIi3HI TEXHOJOTIYHI
omeparlii: pi3aHHs, CBEpJJIIHHS, PO3PaXyHOK BIJCTaHEHM MIDK OTBOpaMH, SKi
HEOOX1JHO BUKOHYBATH, a TaKOX psj iHIIUX. MaTepianu, siki MokHa 0OpOOJISITH Ha
TakoMy OOJIaJiHaHHI: JEpeBHHA, YOPHI, a TaKOX KOJHOPOBI METAJIM, Kepamika,
MOJIIMEPHI MaTepialii, TPUPOAHUI 1 ITYy4YHUM KamiHb. Pi3HOMaHITTS MmaTepiais,
npuaaTHUX s hpe3epHoi 0OpoOKH, JTO3BOJISE 3aCTOCOBYBATHU IIF0 TEXHOJIOTIIO TIPH
CTBOPEHHI MHUPOKOTO aCOPTUMEHTY BUPOOIB B PI3HUX BUPOOHUIITBAX.

Tomy MopepHizallis Ta yJIOCKOHaJICHHS (pe3epHUX BEPCTATIB, a TAKOXK BUOIP
ONTUMAJIBHUX TapaMeTpiB (pe3epyBaHHA — aKTyaJbHE 3aBJaHHS, BiJ BUPIIICHHS
SKO1 3aJICKUTh €(PEKTUBHICTh BUPOOHUITBA. [[s BUpIIICHHS 3a1adi ONTHMI3alli
npoiiecy ¢pe3epyBaHHS MOTPIOHO BPaXOBYBAaTH HACTYIHI MapaMeTpu OOPOOKH:
IIBUJKICTh pI3aHHS, IIBHUJIKICTh 3aHYPEHHS B MaTepiall, KyT 3aTOUYyBaHHS (pe3w,
HIITBHICTh MaTepiady Ta HOro OJHOPIAHICTb.

Teopernuna yacTuna.

Icnye nBa oOCHOBHI crmocoOu Jisi PO3pi3aHHS Ta TpaBipyBaHHS Marepiany.
MexaHiYHMM BIUTMBOM — II€ 3M1HA ()OPM 1 PO3MIPIB MaTepialy Mij Ji€0 MEXaHIUHUX
cun (TuckoMm). TepMiYHMM BIUIMBOM — 1Ie 3MiHa (OpM 1 pO3MIpIB Marepiairy Mija
BIUTMBOM Temmeparypu [1]. Bumum pizanHs 1 TpaBiloBaHHS TMPEACTABICHI Ha
pUCYHKY 1.
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‘ Brau pisasHHd i rpaBirOBaHHA ‘

Mexanidna o6pobka ‘ ‘ Tepmiuna oGpobka ‘
P ] 4 t
Pizanns - J i
Pisanms ‘Iaaepm? pisasss Ta
HOKHLIAMH aBitOBAHHA
IITAMIIOM Ta P l'I.'La:n(eHHax
YyeKaHKa P13aHHEA
DpezepHa pizaHHs
PizaHus UHPKYISPHOIO Ta rpasipyBaHHA T az0KHCHERA
[THJIOH pizaHHA

T'inpoaGpazuena
pizanHs

Pucynok 1 — Buau pizanns i rpaBiloBaHHsI

®pesepyBanHs (ppe3epHa oOpoOKa) — Iie MpoIec MexXaHIdyHOI O0OpoOKHu, mpu
SAKOMY PLKYUHI 1HCTpyMEHT ((ppe3a) 3aiiicHIoe 00epTalibHUi pyX (31 MBHUIAKICTIO V),
a 00poOrOBaHA 3aroTOBKAa — MOCTynanbHU. dpe3a — 3yOdacTte KoJieco, IO Mae
Oe3miu Jie3, siIke 3aTUCKAeTbcad y (pe3epHOMY CTaHKY 1, 00epTarouuch 3 BEIMKOIO
HIBUIKICTIO, 3HIMAE IIapH 3 MOBEPXHI 3arOTOBKH B MOTP1OH1N AUIAHIII [2], pUCYHOK 2.

Pucynok 2 — Cxema podoru ¢ppesu

[lepeBaru ¢pe3epHoro pizaHHs i rpaBipyBanHs [1]:

— BUCOKAa TOYHICTh pi3aHHs Ta rpasitoBanHa Big +0,1 mo +0,01 mMm, mpu
BUKOPUCTAHHI BHCOKOTOYHUX (pE3epHUX CTaHKIB MOXHA OTpPUMATHU
MIKPOHHY TOYHICTb Pi3y;

— BIJICYTHICTh OOMEKEHb 110 TEOMETPUYHIN opMi JieTari;

— MOXJIMBICTh pi13aHHSI Ta TPaBIIOBaHHS HE TUIBKU MeTaily, aie 1 aepesa, JICII,
JBX, nomictuposny, IIBX mnactvka, KOMIOO3UTHUX MarepiajiB, akpuiy Ta
IHIIUX BHJIB IJIACTMAC;

— MOJKIJIMBICTh PI3aHHS 1 rpaBIpyBaHHS BEJIMKUX 3aroTiBOK 3 TOBUIMHOIO Bij 1
110 50 MM 1 OLTBIIIE;

— BHCOKAa MIBUKICTH Pi3aHHA B 3aJIEKHOCTI Bl MaTepiaidy 1 HeoOXiiHO1 popMu
neTanl.

[Iporpamuo-kepoBani BepcTaTH it hpe3epHoi 00poOKH MOKHA KIacu(piKyBaTH
3a KIJJbKOMa O3HAKaMHM: 3a MaTepiajoM il oOpoOKH, 3a mpu3HadeHHs, (hpe3epHo-
rpaBipyBalibHI, (hpe3epHO-TOKApHI, (hpe3epHO-CBEPITHIBHI, YHIBEpCaIbHI, IMIHPOKO-
yHIBEpCajbHi1), 32 TUMIOM (BEepTUKaJIbHI, TOPU30HTAJIbHI), 32 Ta0apUTaAMHU.

Anle He 3aJeKHO BiJ MpU3HAYEHHS, TUMY a00 3a maTepiajiaMd siKi 0OpoOIIsIB
(dpe3epHuil BepcTaT, OCHOBHI TEXHOJIOT1UHI MapaMeTpH (ppe3epyBaHHs € CIUIbHI [2].

OcHOBHUMMHU TIapameTpamu sl OOpOOKH €: HIBUAKICTh 3aHYpPEHHS B Marepiail
(MM/XB), MIBUAKICTH pI3aHHS MaTepiany (MM/XB), KUIBKICTH OOEpPTIB PIKYydOro
1HCTpyMeHTY (00/XB), KyT 3aT04Ku dpe3u( °).
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ExcnepuMeHTANBbHI 10C/IIIZKEHHS.

JIyisi BU3HAUEHHS 3QJICKHOCTI BIIXHIICHb T€OMETPUUHUX PO3MIpPIB (pe3epHOro
rpaBilOBaHHS BiJl TEXHOJOTIYHUX MapaMeTpiB B ekcrepuMeHTi 3a ponomoror YIIK
dbpesepHoTrO BepcTaTta, Oy/nb CTBOpEHI 3pa3ku Tomosorii apykoBanux miat (JII), 3
PI3HMMU 3HaYEHHSIMH 00pOOKH, a came:

— MIBUIKICTH 3aHYPEHHS B Matepiai, BiJ 5 MM/XB. 10 15 MM/XB (3 30UTbIIICHHSIM

B KOXKHIN cepiit JOCTiay Ha 5 MM/XB);
— MIBUJKICTb pi3aHHA MaTepiainy, Big 20 MM/XB. 10 65 MM/XB (3 301JIbILIEHHSM B
KOJKHIM cepiil Jociiy Ha 5 MM/XB).

Takum ymMHOM TicHs 3aKiHYEHHsS cepii mochiaiB Oyne orpumano 30 3paskiB
tonosiorii JII, Ta BUMIpsIHHI iX BIAXWUJIEHHS PO3MIpPIB BiJl MOYATKOBHUX 3aJaHUX
po3mipiB. Ha ocHoBi dYoro Oyjae mnoOyaoBaHa perpeciiHa MOJENb 3alIeKHOCTI
BIIXMJIEHb T€OMETPUYHHX PO3MIPIB BiJl apameTpiB 0OpoOkH [3].

B sikocti Martepiany st 3pa3kiB BUKOPUCTOBYIOTHCS CTEKJIO TEKCTOJIT, B SIKOCTI
pIXKYydoro I1HCTPYMEHTY KOHiIYHa (pe3a 3 Kyrom 3aroukud 15°. Pesynpratn
BHMIPIOBaHb MPUBEICHI B TaOIuIIl 1.

Taoauna 1
ExcnepuMeHTANIbHI TaHHI

IBuakicTh 3aHypeHHs ppesu, 5 MM/XB

HIBuAKicTh pi3aHHs MaTepiary, MM/XB

20 | 25 | 30 | 35 | 40 | 45 | 50 | 5 | 60 | 65

BigxuneHHs TEOMETPUIHHAX PO3MIPIB, MM

0,0240 | 0,0242 | 0,0242 | 0,0246 | 0,0248 | 0,0255 | 0,0254 | 0,0256 | 0,0259 | 0,0261

IBuakicTs 3anypeHHs ¢pesu, 10 Mm/xB

[IBuAKiCcTh pi3aHHs MaTepiary, MM/XB

20 | 25 | 30 | 35 | 40 | 45 | 50 | 5 | 60 | 65

BigxuneHHs TEOMETPUIHHUX PO3MIPIB, MM

0,0312 | 0,0316 | 0,0322 | 0,0323 | 0,0326 | 0,0327 | 0,0324 | 0,033 | 0,0334 | 0,0333

IBuakicTs 3aHypeHHs dpes3n, 15 MM/xB

IBuAKicTh pi3aHHs MaTepiary, MM/XB

20 | 25 | 30 | 35 | 40 | 45 | 50 | 5 | 60 | 65

BigxuneHHs TEOMETPUIHHUX PO3MIPIB, MM

0,0384 | 0,0385 | 0,0387 | 0,0392 | 0,0396 | 0,0401 | 0,0399 | 0,0406 | 0,0411 | 0,0416

OTtpumani nani 06poOieni 3a gonomororo mporpamu IBM SPSS Statistics nmst
npoBeqeHHs ~ 0a30BOrO  JIHIMHOTO  pErpeciiHoro  aHajizy  MmapameTpiB
ekcrionyBanns [4]. BukopucroByroun pospaxynku «Model Summary®» (3sedenns
01151 MoOeni), OTPUMAHO 3HAYCHHs KoedimieHTta nerepmiHamii «R» — 0,999. Ile
MOKa3HUK BIJTMOBIIHOCTI PO3paxOBaHMX MOJIE/UTI0 3HA4YeHb (JIGHHOI perpecii) Ta
OTPUMAHUX EKCIEPUMEHTAJIbHUX pe3yibTaTiB. 3HAYCHHS «R» TpU TIOBTOPHOMY
po3paxyHky jgopiBHOE 0,999 1m0 J0BOAUTH, IO KOPEJSIsS OTPUMAaHHMX Ta
nepeadadyeHUX 3HaUYCHb ICHY€E, PUCYHOK 3.

Model Summary

Change Statistics
Adjusted R Stel. Error of R Sqguare Sig. F
Maodel R R Square Square the Estimate Change F Change df df2 Change

1 .9gg9® 8988 998 0002681 998 7688.186 2 27 .000

a. Predictors: (Constant), Cutting_speed, Sinking_speed

Pucynok 3 — 3BegeHHs1 Ipo Mojei
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KoedinienT MHOXMHHOI nerepminanii «R*» nopisaioe 0,998. Lle o3nagae, mio
BKJIIOUEHI B cucTeMy mapameTpu Ha 99,8% BIMBaioTh Ha pe3yapTaT. CKOpUTrOBaHHIA
xoedirienr «R?» mopiaoe 0,998 a6o 99,8%. CranmaprHa IOMHJIKA OIIHKH
0,0002681.

ITo tabmui ANOVA mepeipsemo Tinoresy mpo piBHicTh «R*» = 0. Tak sk
piBeHb «3HaunmicTh» <0,05, TO MATBEPIKYE BIPHICTH MOMEPEIHIX pPE3YJIbTATIB,
pucyHok 4. BnacHuii koediient perpecii 1,864.

ANOVA?

Sum of
Model Squares df Mean Square F Sig.

1 Regression 1.864 2 932 1137137 .ooa®
Residual 026 3z .0m
Total 1.890 34
a. DependentVariahle: Consumption

h. Predictors: {Constant), Time, Thickness

Pucynok 4 — Pe3yiibTaTn po3paxyHKiB 3HAYUMOCTI

Pesynbratu kopensuiii [lipcona ¢akTopiB Ha BIATYK HaBeIE€HI HA PUCYHOK 5.

Correlations

Sinking_spee  Cutting_spae
Deviation d d

Pearson Correlation  Deviation 1.000 891 130
Sinking_speed 481 1.000 aoo
Cutting_speed 130 .ooo 1.000
Sig. (1-tailed) Deviation . .ooo 247
Sinking_speed 0oo . 500
Cutting_speed 247 500 .
il Deviation 30 30 30
Sinking_speed 30 30 30
Cutting_speed a0 a0 a0

PucyHok 5 — Pe3ysabTaTn po3paxynkiB kopessuii [lipcona

BucHoBkwm.

B xox1 npoBe/iIeHHST €KCIIEpUMEHTIB Ta MOOYI0BH JIIHIHHOI perpeciiftHol Mojen,
Oynu otpumani 30 3pa3kiB TonoJOriyHUX pucyHkiB JII1.

CamumMm Branumu 3pazkamu JII1, mpu sskoMy BiIXWUJIEHHS MiHIMajdbHI MOKJIMBO
Ha3BaTH 3pa3ku MiJl Homepamu: 1; 2; 3; 4; 5 (pu 3HaYCHHSIX IIBUJKOCTI pi3aHHS BiJl
20 mm/xB 10 40 MM/XB, Ta MIBUAKOCTI 3aHYPEHHS B MaTepiaia 5 MM/XB).

Takoxk, sKIIO OpaTh 10 yBard SIKICTh MOBEPXHI KOHTYpIB MICIS pi3aHHS,
MOXJIUBO 3pOOWTH BHUCHOBOK, IO TPH 30UIBIIEHHI IIBUAKOCTI PI3HS MaTepiary
30UTBITYIOTHCS KUTBKICTh 33JIUPIB MaTepialy Ha KOHTYypax, PUCYHOK 6.

r)

a — 3pa3ok npu weuoxocmi pizaunts 20 Mm/xe; 6 — 3pazox npu WeUOKOCMI pi3aHHs
35 mMm/x8, 8 — 3pa30K npuU WEUOKOCMI PI3aHHs 45 MM/X8; 2 — 3pA30K Npu UEUOKOCmI
pizanHs 65 Mm/xe,

Pucynok 6 — Koutypu T0omnoJiorii npu pizHuX 3Ha4eHHSAX 00pOOKHU
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I'padiku 3aeKHOCTI BIUIMBY TEXHOJIOTIYHUX TapaMeTpiB Ha T'€OMETPHYHI
po3mipu Tononorii JI1 HaBeaeHi Ha pucyHKy 7.

Cutting_speed
20 25 30 35 40 45 50 55 &0 65

Count
3
|
paadsTBunjuig

00
0240 0385 0240 0385 0240 0385 0240 0385 0240 0385 0240 0385 0240 0385 0240 0385 0240 0385 0240 0385

Deviation

Pucynok 7 — Binxuijennsi po3mipiB TonoJorii 11 npu 30l1b1eHHI 3HAYEHb
dakropis

Buxonsuu 3 OTpUMaHUX 3HAYE€Hb MOKJIMBO 3pOOUTH BUCHOBKH: 1) 301IbIICHHS
Ha 5 MM/XB IIBHJKOCTI 3aHypEHHS B MaTepiaj BJIMBA€ Ha 30UIbLIECHHS 3HAYCHHS
BIIXWJIEHHSI TeoMeTpu4HUX po3mipiB Ha 0,991 (b;). 2) 30uibmIeHHS Ha 5 MM/XB
MIBUAKOCTI pi3aHHS MaTepialy BIMBa€ Ha 30UIbLICHHS 3HAYEHHS BIAXUJICHHS
reoMeTpuyHux po3mipiB Ha 0,130 (b,). Takum YUHHOM PIBHAHHS PErpecii, Mae TaKHii
Burysig (1).

Y:b()+b1)C]+b2X2 :],864+0,931X1+0,13OXQ,' (1)
ne Y — dakTop BIIXWUJIEHHS TeoMeTpUYHUX po3MipiB tomojorii HII; by, b;, b, —
Koe(ilieHTH JIHIMHOI perpecii BIUIMBY NapaMeTpiB Ha (akTop; X;, X»— MapameTpu
BIUTUBY Ha (hakTop. ONTUMAIILHUMHU 3HAYECHUMH TapaMeTpiB ¢ppe3epHoi 0OpoOKu st
BurotoBiieHHss J[II € mBuakicTe pizaHHs Matepiany Big 20 mo 35 Mm/xB, a
HIBuakicte 3anypenns ¢pesu Big 1 1o 10 Mmm/xB.
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Abstract. The materials of the work present the results of the study of the influence of
technological parameters of milling on the preservation of the geometric dimensions of printed
circuit boards (PBC), the quality of the surface after processing. For the study, 30 samples of PCB
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topology were obtained using a CNC milling machine, at different values of the technological
parameters of milling. Then the deviations of geometric dimensions for each sample were
measured. On the basis of which the regression and correlation model was constructed and the
equation of dependence of geometrical sizes of a product on technological parameters of

processing is deduced.
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ya. Ynueepcumemckasa 7, 2. Mapuynons

Annomauun. Paboma nocsesaujena 60npocam co8epuieHcmeosaniis U ONMUMU3AyuU CUCmemol
OXNAHCOeHUs1 CONNa NAA3MOMPOHA KOC8eHHO020 Oeticmeus IIpasunvhviil 6bl00p napamempos
oxXnaxNcOeHuss U KOHCMPYKMUBHLIX 0COOeHHOCmell NIa3MOmpoHa enusem Ha d¢gdexmusHocms u
nPoU3B00UMENbHOCb  YIPOYHEHUs, O00CmuU2aemMblil yposeHb ceolicms. B pabome onpedenenvi
Kpumepuu onmuMuzayuu cucmemul oxaaxcoenus. Ilpousseden pacuem pacnpeoenenus nomoxos,
CKOpOCmelU U PedtcUMOo8 meveHus HCUOKOCMU, OXAAAHCOaIoujeti COnio Nia3mompoHa.

Knrwuesvie cnosa: conno, nacpes, oxaadicoenue, 3¢hghexmugnocms, Mooenv, d1eMenm,
CKOpPOCMb, NOMOK, MypOYIeHMHOCHb

Beryniienue.

CoBpeMeHHass TEXHOJIOTHSl TPOW3BOJACTBA MHOTUX H3JEIHA OTBETCTBEHHOTO
Ha3HAUYCHUs MPEAYyCMATPUBAET MOJyYEHHE MMOBEPXHOCTHOIO CJIOS CO CBOWCTBAMH,
3HAUUTEIBHO OTJIMYAIOIIMMUCS OT CBOWMCTB OCHOBHOrO MeTrauia. TpeOyembie
CBOMCTBA TAKOTO CJIOSi MOTYT OBITh MOJYYEHBI IMOJi BO3JCHUCTBUEM HHTECHCHBHOTO
MMOBEPXHOCTHOTO HarpeBa Wi (POPMUPOBAHUEM TOBEPXHOCTH C HEOOXOIUMBIMHU
coiictBamu. OpHUM U3 HaumOoJiee TIEPCTIICKTUBHBIX HAMPABICHUNW Pa3BUTHUS
MOT00HBIX TEXHOJIOTUI ABJISIETCS CO3/IaHHE KOHCTPYKIIMOHHBIX u
MHCTPYMEHTAJIBHBIX ~MaTEpPUalOB HOBBIX KJIACCOB — HAHOKPUCTAJUIMYECKHUX,
CyOMHUKPOKPUCTAIUTMYECKUX, YIBTPAAUCIEPCHBIX U T.I1. [1 — 2]. MaTepuaisl ¢ Takoi
CTPYKTYpoil 00Jajal0T YHHMKAJIbHBIM KOMIUIEKCOM CBOWCTB — HaMHOTO Oolee
BBICOKOW TBEPJOCTHIO, MPOYHOCTHIO, H3HOCOCTOMKOCTbIO — IO CPAaBHEHUIO CO
CTaJISIMU U CIIABaMU, TTOJTYYEHHBIMH MO TPATUIIUOHHBIM TEXHOJIOTHUSIM.

OCHOBHOM TeKCT

AHanu3 1umepamypuslx OAHHBIX U ROCIAHOEKA NPODIeMbl

OT npaBWIBHOTO BBHIOOpPA THMA M KOHCTPYKTUBHBIX MAapaMETPOB ILIA3MOTPOHA
3aBUCAT S(PGEKTUBHOCTL U NPOU3BOAUTEIBLHOCTh YIPOUYHEHHUS, JOCTUTAEMBIH
ypOBEHb CBOMCTB. M3 aHanm3a JIUTEpAaTypHBIX AAHHBIX CJIEIYET, YTO B HACTOSIIEE
BpeMsi OTCYTCTBYeT MHEHHE O MPEANOYTUTEIbHOCTA HWCMOJb30BaHUS IS
MMOBEPXHOCTHOM 3aKAJIKM IUIA3MOTPOHOB MPSIMOTO WM KOCBEHHOIO JeucTBus. B
pabotax [3, 4] ommcano >((PEKTHBHOE HCIIOIL30BAaHUE IUIA3MOTPOHOB IIPSMOTO
JNEeUCTBUS, OJTHAKO TUIA3MOTPOHBI KOCBEHHOI'O JCHCTBUS MPUMEHSIOT mwupe [5, 6, 7].
IIpu HarpeBe T™JIa3MOTPOHOM  KOCBEHHOIO  JICMCTBUSI  TeIUlomnepenadya B
oOpabaThIBaeMblii METaUT OCYIIECTBIISICTCS TOJIBKO MyTEM KOHBEKTHMBHOTO HarpeBa
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ero crpyeil masmel. Perynmupys mapamerpbl pekuma oOpabOTKH, 00eCleyuBarOT
TpeObyeMyto TeMIiepaTypy HarpeBa M OCYIIECTBISIIOT 00pabOTKy KaK C OIJIaBICHHUEM
MMOBEPXHOCTH, TaK U 0€3 OIJIaBJICHUSI.

JIist  IpOTIECCOB TOBEPXHOCTHOW MOAM(PUKAIMK B OOJNBIIMHCTBE CIIy4acB
MIPUMEHSIOT MITaTHBIE MJIa3MOTPOHBI KOCBEHHOI'O JEHCTBHS YCTAHOBOK JUISl CBapKH,
HaIUIaBKH, HAMbUIEHUS. OJTO IUIa3MOTPOHBI C CaMOYCTaHABJIMBAIONICHCS JIMHON
IOyrd, B KOTOPBIX JJIMHA KaHana [, HEBEIUMKA M COCTaBISIECT, KAaK IpaBuio, 5...6
KanmuOpoB: [ = = (5...6)dk, tne dx — nuametp kaHaina, paBHbii 5...10 MM [8]. K
HEJOCTAaTKAM TAKUX IJIA3MOTPOHOB OTHOCST IIYHTUPOBAHHUE AYTH CTEHKOU JyTrOBOTO
KaHana, 3aBHcsIee OT dkx, TOKa, poja M pacxoja Iia3MooOpasyrouiero rasa [5];
NyJIbCAlIMKM HAMPSKEHUS, TOKA U MapaMeTPOB TIa3MEHHOM CTPYHU B mpolecce padboThl
[5], a Takke Hamuuue manawmneii BAX, o0ycioBiuBarome 3HAYUTEIBHYIO
3aBUCUMOCTh HampsDKeHHs oT pacxoja rasa (B mpegemnax 35—80 %) [8]. B
COOTBETCTBHUH C ATHM JIJIsl MOBEPXHOCTHON Moaudukanuu 3¢pHEKTUBHO MPUMEHEHHE
MJ1a3MOTPOHOB ¢ (DUKCHUPOBAHHOMW JJIMHON IyTH, W3 KOTOPBIX HAmOOJiee BBICOKHE
XapakTepUCTUKA HMMEIOT IUJIa3MOTPOHBI C CEKIIMOHUPOBAHHON MEXAJIEKTPOIHON
BctaBrkoit (MOB). Ux mnpeumymiectBa — Oosee BBICOKas TeMmIepaTypa CTpyH
(BcencTBUE OCTATOYHO MPOTSHXKEHHOTO JTYTOBOTO CTOJIOA, YBETMYUBAOIIETO BpEMS
npeObIBaHMS Ta3a B KaHaE); 00Jiee BRICOKAsI MOIITHOCTH TP TEX JK€ 3HAYCHUSIX TOKQ,
Boicokuit KIIJ[; mnmutenbHbIii pecypc pab®oThl; Hamuume Bocxozsmeir BAX, uro
o0ecreunBaeT Malylo 3aBUCUMOCTH Hanpsokenus U ot pacxoma raza Q (U ~ Q%?);
YMEHBILICHUE MyJIbCAllMi MTapaMeTPOB IyTH U MOTOKA I1a3Msl |5, §].

Oo6vexkm, yenwv u 3a0auu UCc1e006aHus

KauecTBeHHBIE M KOJIMYECTBEHHBIC XAPAKTEPUCTUKU YIPOUHEHUS, a TaKKE
pecypc paboThl MJIa3MOTPOHOB B 3HAYMTENIBHOW CTEMEHU 3aBUCAT OT OOECICUECHHS
TpeOyeMOro BHYTPEHHETo OxJaxJaeHus. OOIen3BeCTHO, YTO MPH HEIOCTATOYHOM
OXJIAKJICHUM TUIa3MOTPOHA BO3MOXEH OBICTPBIM €ro BBIXOJ W3 CTPOS M3-3a
OIUIABJIEHUS BJEKTPOJHBIX VY3JI0B W H3OJUPYIOMIUX MPOKIAAOK. A uYpe3MepHOe
OXJIAXKJICHUE MOXET IPUBECTH K CHWXKEHUIO Tepmuueckoro KIIJ[ mmazmennoun
oOpaboTku. OOmME NPUHIMIBI PACUETOB CHUCTEM OXJIKICHUS I[JIA3MOTPOHOB
npuBefeHsl B pabortax [5, 8]. OmHako 1S TJIa3MOTPOHOB TMPUHATONW CXEMBI
METOJMKH pacueTa CUCTEMbI OXJIAXKIEHUS B JINTEPATYPE OTCYTCTBYIOT.

Mamepuanvl u memoowvt uccied06anus

[Ipy oxnaxkaeHUU TMOTOKOM BOJbI HArpeToe TEJI0 3a CYET TeIIonepeaadu
HarpeBaet Boay. B paspese, rie temnepaTrypa BOAbl JOCTUTACT KUIIECHUS, HA CTEHKAX
HayHyT 00pa30BBIBATHCS MY3BIPHKHU Mapa. Takoh pexuM KUMCHUS MOJTy4nl Ha3BaHUe
My3bIPHKOBOTO, W OH COOTBETCTBYET MaKCHUMaJbHOM Teronepeaaye. BHHU3 1o
MOTOKY KOJIMYECTBO MY3bIPHKOB HEMPEPHIBHO YBEIMYMBACTCS M 32 KAKUM-TO
CEYEHUEM BCs CTEHKA OKAa3bIBAETCS MOKPBITOW MapoOBOM IIEHKOU. [{J1s 3TOrO0 pexxnma
KOO (PUITMEHT TEmIo0TIauyu CYIIECTBEHHO HUXE MPEIbIIYIIEro, 4T0 MPUBOJUT K
MOBBIIIEHUIO TeMIEpaTypbl CTEeHKW. HacTynmaer Kpu3uc KHIEHUS WM TpU
PACCMOTPEHUH CUTYAIIMU C TOUKHU 3PEHHUS OXJIAXKIACHUS KPU3UC TEIIONEPEIayn.

YBenuueHue MIOTHOCTH TEMIOBOr0 MOTOKA OT CTEHKHU K BOJIE IPUBOAUT K TOMY,
YTO TapoBas IUJICHKa HA4YMHACT OOpa30BBIBATHCS paHBIIE CPEIHEMACCOBOM
TEMIIepaTyphl KUJAKOCTH JOCTUTHET TeMIEpaTyphl KumeHus. Takum oOpazoM, dem
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BBIIIE IUIOTHOCTh TEIUIOBOTO IMOTOKA, TEM PAHBIIE HACTYNUT KPU3HUC OXJIAXKICHHUS
IIPU NPOYHUX PABHBIX yCIOBHSIX.

B nna3zmMoTpoHe KOCBEHHOTO JIEUCTBHS ¢ CEKIHMOHUPOBAHHON MEXKAIECKTPOAHON
BCTABKOI OCHOBHAs TEIJIOBAasi HAarpy3Ka MPUXOJIUTCA Ha COIUIO, KOTOPOE HE TOJIBKO
BBICTYNAET B POJIA AHOJA, HO U OCYILECTBIISIET CKATUE INIA3MEHHOW CTPYH, MOBBIILIAS
IUIOTHOCTh TEIJIOBOM »Hepruu. HempaBUIIbHBIM BBHIOOpP PEXKUMOB OXJIAXKICHUS
IIPUBOJMUT K YPE3MEPHOM 3PO3MM BHYTPEHHErO KaHAJA COIUIA, MPEXKIEBPEMEHHOM
BBIPAOOTKE U BBIXOY U3 CTPOSI.

JUinHa  3pOAMPOBAHHOW 30HBI B IJIAJAKOM  UWIMHAPUYECKOM  KaHaje
onpeaensieTcs KpyIHOMAaCIITa0OHbIM IIYHTUPOBAHUEM. Ucxons u3
HKCIIEPUMEHTAIbHBIX JIaHHbIX [8] pu padore B AnanazoHe TokoB oT 100 1o 600 A u
pacxoma raza 1 — 70 x 10-kr/c ona paBHa 3 — 5 d. ®opmy 3pO3MOHHOI MOBEPXHOCTH
ANEKTpOAA IJIsl MPOCTOTHI pacyeTa MOYKHO NPEACTABUTH B BUJE PA3HOCTOPOHHETO
TPEYrojJbHUKA, OCHOBaHME KOTOPOTO pPaBHO pa3Maxy KpyHHOMAacHITaOHOTO
IIYHTUPOBAHUS, & BHICOTA JIOIYCTUMOM (M3 MPOYHOCTHBIX COOOPa)KEHUI) BRIPaOOTKE
TOJIIIMHBI CTEHKHU AJIEKTPOJA.

OO1IEenpUHITEIM METOAOM YyBeNuueHHUs 3((HEKTUBHOCTH OXJIAXKICHUS JAeTajeil
ABJISIETCSl YBEJIMUEHUE IUIOIIAAM KOHTAaKTa C OXJIaXIAIOIIEW >KUIKOCTBIO 3a CYET
dbopMUpOBaHUS JOMOJHUTEIBHBIX TEXHOJOTMUECKHX pebep. OTo MO3BOJISIET
n30exaTh YBEJIMUYEHHUS pacxo/a OXJaKJAIoOUWEH JXUIKOCTH M, TakKuM 00pazom,
CHU3UTH BEPOSITHOCTb OOpa3oBaHUS TYpPOYJEHTHBIX TOTOKOB CHHXKAIOUIUX
3 PEKTUBHOCTD OXJIAKICHMUS.

Jis  ompeneneHuss ONTUMAlbHBIX, C TOYKM 3peHHUS IPHEKTUBHOCTH
OXJIQXKJICHUS, TEOMETPUYECKUX TapaMeTpoB coOIula IeJIeco0Opa3HO Ha JTare
MPOEKTUPOBAHMS MTPOBOJUTH KOHEUHO-AJIEMEHTHOE MOJEIUPOBAHUE PACTIPECICHHUS
IMOTOKOB OXJIaKJAIOIIEH KUIKOCTH.

TBepaorenpHas MoJeNb COIUIa B COOpE C KOPILYCOM MpECTaBlieHa Ha pUCYHKe 1

3

Pucynok 1. Comio miiasMoTpoHa KOCBEHHOI0 AeHCTBUA

3azaBas pacxo]l OXJIAKIAIOWIEH Cpelbl U MapaMeTpsl JABJICHUS MTPOU3BOIAUTCS
pacyer TpPaeKTOpUH M CKOPOCTEW TOTOKOB IO TPEM KOOPAMHATHBIM OCSM.
Pesynbrarel pacueTa npecTaBiIeHbl HA pUCYHKE 2.

Pacyer mokaspiBaeT, 4To B 00JacTH, MpUJIETralolield B HApY>KHON MOBEPXHOCTU
CoIula CKOPOCTH IIOTOKA HE IMPEBBIMIAIOT KPUTUYECKOTO 3HaueHus. Pexxum teueHus
HOCHT XapaKTep JJAMUHAPHOTO, YTO MO3BOJISIET 30€XKaTh KaBUTAI[MOHHBIX SIBJICHUIA.
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PucyHnok 2. Pe3yabTaThl pacuyera TpPaeKTOPHl U CKOPOCTEll MOTOKOB
oXJIAKAAaIoIeH JKHUIAKOCTH

Opmnako pacmpenenieHue MOTOKOB HE SIBIISICTCS ONTUMAJbHBIM. PeOpa oxmakmeHus
BBICTYIIAIOT B POJIM CBOEOOPA3HOTO KaHaja, MPEMSTCTBYIOLIETO CMEIICHUIO CIIOEB
KuaKkocTd. OCHOBHOM 00bEM BOJBI MPOXOAUT B BEPXHEW YacCTH COILIa, B TO BPEMs
KaK B HIDKHEH YacTH COIUIa CKOPOCTh NMOTOKAa MUHHMMAaJbHa, YTO MOKET IMPUBECTU K
CHUKEHUIO d(D(PEKTUBHOCTH OXJIAXKICHHUS.

3aKi04eHue U BbIBO/bI.

KadecTBeHHBIE M KOJMYECTBEHHBIC XAPAKTEPUCTUKU YIPOUYHEHUS, a TaKKe
pecypc paboThl MIa3MOTPOHOB B 3HAYUTENLHON CTEMEHU 3aBUCAT OT 00ECIICYCHMSI
TpeOyeMOoro BHYTPEHHETO OXJaxaeHusi. OCHOBHBIC TEIUIOBBIC HATPY3KH MPUXOASITCS
Ha COIUIO, BBI3bIBAs €ro 3po3uio. [IpaBuibHBIA BBHIOOP MapaMeTPOB OXJIAXKICHUS
ABJISIETCS] OCHOBHBIM (DaKTOPOM, BIHSIIOLIUM Ha €ro padoTOCTIOCOOHOCTb.

[IpuMeHeHne KOHEYHO-3JIEMEHTHOTO MOJICIUPOBAHUS TPOIIECCOB OXJIAKICHUS
HAa CTaJUM PACUYETOB M MPOCKTHPOBAHHS IIa3MOTPOHA TIO3BOJISIET YUUTHIBATH
BIMSIHME TEOMETpUU  OXJIAKJIAaeMOM IOBEPXHOCTM Ha  (OPMUPOBAaHHE U
pacnpeziesieHne TOTOKOB U UX CKOPOCTEH.
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Abstract. The work is devoted to the issues of improving and optimizing the cooling system of
the indirect action plasma torch nozzle. The qualitative and quantitative characteristics of
hardening, as well as the service life of plasma torches largely depend on the provision of the
required internal cooling. The main heat loads fall on the nozzle, causing its erosion. The correct
choice of cooling parameters is the main factor influencing its operability. The criteria for
optimizing the cooling system are defined in the paper. The application of finite-element modeling
of cooling processes at the stage of calculations and design of the plasma torch allows to take into
account the influence of the geometry of the cooled surface on the formation and distribution of
flows and their velocities.

Keywords: nozzle, heating, cooling, efficiency, model, element, velocity, flow, turbulence
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The results of researches of influence of technology of cultivation of perspective grades on
quality of fruits are resulted. The influence of wine yeast on the quality of natural varietal apple
wine materials is revealed. The highest quality fruits and the most effective species of yeast have
been selected.

Keywords: cultivation technology, variety, wine material, yeast, quality.

Introduction.

The assortment of orchards is updated with domestic and introduced varieties.
Idared, Gala, Golden Delicious, Ligol, Florina, Fuji and other varieties and clones
occupy a prominent place in the European market. It is important to explore the
economic and biological characteristics of apple varieties of world selection in order
to identify suitable for the production of quality and biologically valuable fresh,
processed and especially organic products in Ukraine [4, 7, 9]

Improving the efficiency of production of environmentally friendly and organic
products 1s now becoming especially important. The Law of Ukraine "On Production
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and Circulation of Organic Agricultural Products and Raw Materials" defines the
production of organic products as production activities of individuals or legal entities
(including cultivation and processing), in the process of which the use of chemical
fertilizers, pesticides, GMOs, preservatives is excluded etc., and at all stages of the
product life cycle [1, 2, 3, 5].

In Ukraine, the development of organic agriculture as a separate industry began
in the 1990s. Today, according to FiBL, Ukraine is one of the twenty major world
leaders in the organic movement, such as the United States, Britain, Germany,
France, Sweden, Switzerland and the Netherlands. The area of agricultural land
certified according to organic standards in Ukraine has increased 1.5-2 times over the
last 5 years and amounts to almost 0.5 million hectares. Ukraine ranks first in the
Eastern European region in terms of certified area of organic agricultural land.
Consumption of such products in Ukraine has increased more than 55 times over the
past 10 years. The domestic market reached sales of § 25 million and the foreign
market - 204 million [7-12].

In many countries of the world (England, France, Spain, Germany, the USA,
Australia, etc.) cider - a natural low-alcohol hygienic drink - has been traditionally
produced from apples for a long time. Its world production is over 90 million dal per
year. Domestic fruit and berry winemaking, in contrast to the experience of leading
countries, is currently focused on the production of low-quality commercial wines.
Table wines and ciders, which in Ukraine produce only 3-5% of the volume of fruit
and berry wines, but are currently gaining popularity [8-12].

The aim of our research was to compare the quality of fresh fruits and cider
obtained by industrial and organic technology.

Research materials and methods.

The experiments were holded at the Professor B.V. Lesik Department of
Storage, Processing and Standardization of Plant Products of NULES of Ukraine and
at the Institute of Horticulture NAAS of Ukraine. Wine materials were prepared
according to the generally accepted technology with the addition of nitrogen nutrition
and pure yeast cultures in an amount of 3-5% and fermented (at a temperature of 12-
15 °C) by different species. After fermentation and the remaining sugar up to 0.2-
0.6%, the containers were filled, tightly closed and stored at a temperature of 5-
10 °C. Wine materials were prepared from apples growed for industrial and organic
technologies. Before tasting, the wine materials were saturated and closed in bottles,
kept and evaluated for quality. Raw materials for the experiments were selected
during the period of removable ripeness and have 2™ commercial varieties. The
chemical composition and quality of wine materials were determined according to
generally accepted methods in winemaking. Toxicological analysis (the content of
residual amounts of pesticides, heavy metals was not performed [6].

Research results and their interpretation.

Research results and their interpretation. One of the important indicators of
apple fruit is tasting evaluation. We made an appropriate assessment on the basis of
such features as appearance, color, taste, consistency and gave an overall assessment
on a nine-point scale (table 1).

The fruits of apples grown by organic technology in appearance varieties
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received a fairly high score from 7,2 to 7,5 points. The highest score on this basis was
given to Ligol and Golden Resistant 7,5 points and the lowest to Florina and control
grade Idared, 7,1 and 7,2 points, respectively. Ligol fruits had the best taste
characteristics when grown using two technologies. On the basis of color in our
experiments, the varieties were rated at 7,1-7,9 and 6,9-8,0 points, respectively,
technology.

The fruits of the studied varieties differed in taste. The fruits of Ligol and
Golden Resistant varieties received the highest organoleptic score — 7,5 points
according to organic technology, and only Ligol according to industrial technology.
The lowest taste rating was given to the control variety Idared for both cultivation
technologies. The taste is dominated by sharp acidity, which disappears after storage.

1. Tasting evaluation of fruits of apple varieties of winter maturity in the
conditions of SL "Fruit and vegetable garden", 2021

Tasting evaluation of fruits, score
é = é = %
Varieties s 2 g 8 =R
3 g 8 2 2 2
o, o g o 7
< (>} <
Organic technology
Idared (control) 7,0 7,4 7,0 7,4 7,2
Florina 7,0 7,1 7,3 7,0 7,1
Golden Resistant 7,3 7.9 7,4 7,4 7,5
Ligol 7,5 7,5 7,5 7,5 7,5
Industrial technology
Idared (control) 7,8 7.8 6,6 7.8 7,5
Florina 7,1 8,0 7,1 7,0 7,3
Golden Resistant 7,8 6.9 7.5 7,4 7,4
Ligol 8,0 7,7 7,8 8,0 7,9

The consistency of the varieties receive 7,0-7,5 and 7,0-8,0 points according to
the technology. This is the best indicator of small fruits of Idared, Ligol and Golden
Resistant varieties. Thus, the overall tasting score of apple fruit was in the range of
7,1-7,9 points. Fruits of Ligol and Golden Resistant varieties have slightly better
indicators.

According to the industrial technology of cultivation in appearance, the fruits of
apples of our varieties have a fairly high score of 7,2-7,9 points. The highest score on
this basis was obtained by Ligol fruits 7,9 points and the lowest Florina 7,3 points.
On the basis of color in our experiments, the varieties received a score of 6.9-8.0
points. The highest rates were in the fruits of varieties Florina, Idared and Ligol.

Apple varieties also differed in taste. The highest score on this basis was given
to the varieties Golden Resistant, Ligol 7,5-7,8 points. The lowest taste rating was
given to the control variety Idared 6.6 points due to unbalanced taste. The consistency
of the varieties received 7,0-8,0 points and the highest score was in Ligol and control
varieties Idared. Thus, the overall tasting evaluation of apple fruits was in the range
of 7,3-7,9 points. The highest score was given to the variety Ligol. Analysis of
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variance of the influence of varietal characteristics of apple fruits and applied
cultivation technologies on the organoleptic characteristics of the fruits of the studied
varieties did not reveal a significant impact of technologies on the organoleptic
characteristics.
2. Tasting evaluation of apple varietal wine materials fermented by yeast
colonies

Species of yeast 8

g g

n — ~ o0 o0 b=

Sz 2| 5| Bl S| g g2

Varieties S s | £ 5 2z & Z z | 2

. e 2| £| E| &| £ X S

=| B | =© 2 @ I - I =

= > < ;‘ > g s =

O | > > g | = 0

n <

Organic technology
Idared 7,12 |1 7,83 | 7,87 | 7,65 | 7,51 | 7,45 | 7,44 | 7,51 | 7,52 | 7,54
Golden Resistant | 7,15 | 7,85 | 7,75 | 7,69 | 7,58 | 7,49 | 7,49 | 7,57 | 7,57 | 7,57
Ligol 6,72 | 7,71 | 7,81 | 7,73 | 7,55 | 742 | 7,40 | 7,55 | 7,47 | 7,48
Florina 6,80 | 7,69 | 7,82 | 7,53 | 7,42 | 7,25 | 7,34 | 7,61 | 7,42 | 7,43
Industrial technology

Idared 7,15 17,75 17,79 | 7,72 | 7,66 | 7,59 | 7,61 | 7,71 | 7,62 | 7,62
Golden Resistant | 7,10 | 7,88 | 7,71 | 7,81 | 7,66 | 7,71 | 7,69 | 7,73 | 7,67 | 7,66
Ligol 6,79 1 7,73 | 7,79 | 7,79 | 7,69 | 7,82 | 7,77 | 7,68 | 7,69 | 7,64
Florina 6,88 | 7,67 | 7,77 | 7,66 | 7,76 | 7,78 | 7,69 | 7,75 | 7,68 | 7,63

Currently, there are no recommendations for the use of pure yeast cultures for
fermentation of wort of regionalized and promising apple varieties in the Northern
Forest-Steppe, which is one of the reasons for obtaining low quality wine materials.
Data on the dependence of the quality of apple table wine on the variety of apples are
given in table. 1. The average value of the tasting evaluation of wine materials
obtained from fruits by organic technology is 7,51 points, and industrial — 7,64
points.

7% 1%

49%

EVariety B Species of yeast [ Interaction of factors H Other

Figure. Influence of yeast variety and race on the formation
of organoleptic characteristics of wine materials
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Analyzing the data in the table, we can say that higher organoleptic characteristics
were characterized by wine materials from the varieties Golden Resistant and Idared
(more than 7,5 points). Analyzing the data on the species of yeast slightly better
results showed races Yabluchna 7 and Sidrova 101. All wines fermented by pure
races were of good quality on average. Wines made from natural microflora were
rated much lower due to less harmonious aroma and taste.

Analysis of variance of the influence of varietal characteristics of apple fruits
and used pure cultures of wine yeast on organoleptic characteristics of apple varietal
table wine materials showed that the race of applied yeast and varietal characteristics
have an almost equal effect (figure).

Conclusion and suggestions.

When studying the consumer characteristics of the studied apple varieties in the
Kyiv region, it was found that the best organoleptic indicators of apple fruits grown
by organic technology are Ligol and Golden Resistant, and industrial - Idared and
Ligol. No significant effect on organoleptic parameters depending on the cultivation
technology has been established. Studies on the suitability of apple wine production
have shown that all varieties are suitable for the production of quality wine materials.
Higher quality wine materials were obtained by fermentation of the species of yeast
Yabluchna 7 and Sydrova 101. Analysis of variance found that the formation of
quality is slightly more influenced by the species of yeast. In further research, we will
focus on identifying the impact of various technological factors on the formation of
aromatic components of wine materials, biological value and product safety.
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Anomauin. Hasedeno pes3ynomamu 00CHiOJNHCEHb 6NAUBY  MEXHONO2I  BUPOW)BAHHS
NepCneKmusHUX Ccopmieé Ha SAKicmb N100i8. Buseneno enaueé euHHUX OpidcOdiCi6 Ha AKICMb
HAMypaibHux COpmosux eunomamepianie. Budineno naubinews axicHi nioou i euHomamepianu 3
00CTIOIAHCYBAHUX COPMIB | PAC OPINCONCIB.

Knrwouoei cnosa: mexnonocis upowy8anus, copm, uHomamepia, Opiscodxci, AKiCmo.
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TECHNOLOGY OF OBTAINING FUNCTIONAL PRODUCTS ON THE

BASIS OF PROCESSING OF OIL FLAX SEEDS
TEXHOJIOTI'TSI OTPUMAHHS MPOAYKTIB ®YHKIHIOHAJIBHOI'O TIPU3HAYEHHSA
HA OCHOBI IIEPEPOBKHA HACIHHS JIbOHY OJIMHOI'O
Tarajmovich 1.V. / TapaiimoBuu 1.B.
Ph.D./k.m.n.
Lutsk National Technical University /
JlhyyvKkuti HayioHANLHUL MeXHIYHUL YHIgepcumem

Anomauia. Y cmammi po32niaHymo 0CHO8HI HANPAMU GUKOPUCTIAHHS HACIHHA TbOHY ONIIUHO20
6 Vkpaini ma 30xkpema, na Ilonicci, npoananizoeano OOYilbHICMb BUPOWYEAHHS TbOHY ONIUHO20 8
ymosax 3axionoeo Iloniccs 6 po3pisi Cy4acHux ymos eKOHOMIUHO20 (QYHKYIOHY8anHs YKpainu,
3anpoOnoOHOBAHO KOMNIEKCHY MEXHOI02iI0 NepepoOKU HACIHHA 3 OMPUMAHHAM NPOOYKMIE PI3HO20
@yHKYIOHANbHO20 NPUSHAYEHHS.

Kniouogi cnosa: nvon onitinuil, egpekmusHicmo, HACIHHI, POCTUHHUL OITOK.

ITocTanoBka mpoodJiemMu.

B Vkpaini npobnema, sika 1moB’si3aHa 3 SKICTIO Ta XapaKTepOM XapuyBaHHS, €
OaraTorpaHHOIO TaXapaKTEPU3YEThCS LUIUM PSAOM (HAKTOPIB, cepell IKUX CTPECOBUI
PUTM OKUTTS, HHU3bKAa KYyMiBeJIbHA CIPOMOKHICTh OUIBIIOCTI HACEIEHHS JJIs
3a0€3Me4eHHs] TTOBHOLIIHHOTO XapyoOBOI'O PAaIllOHYy, HEJOCTATHS MOIH(POPMOBAHICTh
HACEJICHHS KpaiHu 11040 IPUHLHUIIIB 310pOBOTO XapuyBaHHs [1, 2].

3a ocTaHHI JBICTI POKIB Xap4yyBaHHS JIOJWHU 3a3HAJIO BEIUKUX 3MiH. Y
pe3yibTaTi 1HTeHcHdiKalii arpapHoro BHPOOHHIITBA Yy XX CTOJITTI BIZOYJIOCS
BUCHAQ)XCHHS ITPYHTIB,  MaCOBE 3aCTOCYBaHHS XIMIYHUX JIOOPUB MPHU3BENO J0 3MIHU
XIMIYHOTO CKJIQJy TPOAYKTIB POCIMHHMIITBA. 3HIKEHA KIJIbKICTh BITaMIHIB,
MIKPOEJIEMEHTIB, PI3HUX BYTJIEBOJIIB Ta aMIHOKHCIIOT MOEAHYETHCS B IIUX MPOTYKTaX
13 MM1JIBUILIEHUM BMICTOM HITPATIB, OTPYTOXIMIKATIB Ta BAXKKUX METAJIIB.

AHaJIi3 OCTaHHIX MyOJIiKaIiM.

Ha ocHOBI pe3ynbTariB BU3HAYEHHS BMICTY BITaMiHIB Ta MIKPOEJIEMEHTIB Yy
POCIMHHHUX TPOJIYKTaX XapuyBaHHS, sKE 3AIHCHIOBANOCS PI3HUMH BYCHUMH
MPOTSTOM OCTaHHIX JIECATH POKIB, BCTAHOBJICHO, IO MOKA3HUKH IX XIMIYHOTO CKJIay
npu6sm3HO Ha 30...40% HKYe 3a3HAYEHUX Y HOPMATUBHIM, TOBIKOBIM Ta HAYKOBIH
mitepatypl 1970-x pokiB [3—5]. Jlo TOoro » 3MeHILIEHHsS] YaCTKH PY4YHOI Ipalli y BCIX
chepax IISUIBHOCTI 32 PaxXyHOK PO3BUTKY TEXHIKM Ta aBTOMaTH3allli BUPOOHHUIITBA
IPU3BEIIO 10 3HIKEHHS (PI3UYHOTO HaBaHTAXXEHHS OpraHizMy. Skmo paximie
JOPOCII JTFOJUHI JI1 HOPMAJIBHOT KUTTEAISUIBHOCTI TTOTPiOHO Oyno 3500 kkanm Ha
100y, To ceorogHi moctatHbo juie 2000...2500 kkan. 3HUKEHHS EHEpPreTUYHOI
I[IHHOCTI Xap4yOBOTO PAIllOHY HUISIXOM 3MEHIICHHS KUIBKOCTI IPOYKTIB Xap4yBaHHsI,
10 CHOXKUBAKOTHCSA, MPU3BOJAUTH J0 TOTO, IO OPraHi3M JIIOJAWHU HEAOOTPUMYE 0
20% HeoOX1AHOI KIIBKOCTI HYTPIEHTIB JJIsl HOPMAJIbHOT )KUTTEIISIILHOCTI.

BpaxoByroun BCl Il TPUYMHM, CKJIACTH PALIOH XapuyyBaHHS 3 BIANOBIIHOIO
C€HEPreTUYHOI0, XapuoOBOIO Ta OIOJIOTIYHOIO IIHHICTIO, KEPYIYHCh TPAAULIHHUM
Ha0OpOM MPOAYKTIB, HA CHOTOJIHI MTPAKTUIHO HeMOXUTHBO [6]. [IpuBeneHHs pariony
Xap4yBaHHS Y BIAMOBIAHICTH 10 peaidbHUX (i310JOTIYHUX MOTPEO JIIOJAWHU BUMArae
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HOBUX I1JXO/IIB Ta PIIICHb.

Ha croromui y cBiTi BU3HAYEHO JBa OCHOBHUX IUIAXH KOPEryBaHHS Xap4OBOTO
paIioHy JIIOIUHU:

— peryisipHe CHOXKHUBAaHHS MIETHYHUX AO0ABOK JI0 1Ki, IO MICTATH BITaMiHH,
MiHEpaJibH1 PEYOBUHH, Xap4yOBl BOJIOKHA Ta 1HII HEOOX1HI pEYOBHHH;

— pEeryJisipHE CHOKUBAHHS MPOAYKTIB XapuyBaHHS 3 IIJBUIIEHOI0 Xap4YOBOIO
miHHICTIO [7, 8].

[HIIMM TEPCTIeKTHMBHUM IUISIXOM KOPETYBaHHS XapyoOBOTO pAIliOHy €
3a0€3MeUeHHs Y MPOAYKTaX MIOJEHHOTO XapyyBaHHS MiJBUIIEHOTO BMICTY OJIHI€T a00
KOMILJIEKCY HEOOX1THUX JIJ1s1 (PYHKIIOHYBAaHHS OpraHi3My JIFOJUHHU PEYOBHH.

Y 3B’43Ky 3 BHIIECKa3aHUM MeTOK JaHOTO JIOCHIJKEHHS € BUBYCHHS
CHOKMBYMX BIACTHBOCTEH Ta pO3pOOKa KOMIUJIEKCHOI TEXHOJOTii BHUKOPHCTAHHSA
HAClHHA JIbOHYOJIHHOTO, BHUpPOLIEHOr0o B YyMoBax 3axigHoro Ilomiccs, momryk
ONTUMAJIBHUX CIOCO0IB HOTO MepepoOKU Ta BUKOPUCTAHHS Y BUPOOHHUIITBI XapUOBUX
MIPOJTYKTIB.

Pe3yabTaTu q0csiaKeHHs.

CyugacHi TenaeHIlii (GopMyBaHHS 3J0pPOBOTO palllOHy Xap4yyBaHHS JTUKTYIOTh
HEOOXITHICTh CTBOPEHHS HOBHX TMPOJIYKTIB 3 MIABUIICHOI O10JOTIYHOKO Ta
(b1310JI0T1YHOIO IIHHICTIO. BaXnuBy posib B JaHOMY BHUTAJKY BiJIrpae MOXKJIUBICTDH
BUKOPHUCTAHHS CHPOBHMHH, IO POCTe B Oe3mocepenHi OMM3bKOCTI BiJ MiCHb il
nepepoOku. lLle m03BoJIss€ MOMITHO CKOPOTHTH BUTpPaTH Ha TPaHCHOPTYBaHHA 1
30epiraHHsl CApPOBHHH, PO3MIMPUTH ACOPTUMEHT MPOAYKTIB XapuyBaHHS.

[TepmmM eTamoM CTBOPEHHsI TPOIYKTIB Xap4dyBaHHS IIIBUIIECHOT Xap4yoBOi
LIHHOCTI € BHUOIp MPOAYKTY, IO Mijsrae 30aradeHHio. Bubip mpoaykTty s
30arayeHHs 3/A1MCHIOIOTh 3 ypaxyBaHHSM HOro MOMIMPEHOCTI Ta JAOCTYINHOCTI JUIS
OUIBIIOCTI HaceNeHHs. Sk cBlAYaTh JaHl JITEPATYPH, 10 MNEPCIEKTUBHUX MPOIAYKTIB
JUTst 30arayeHHs HaJleXaTh MPOJYKTH MAaCOBOTO CIOXKMBAHHS, TaKl sIK XJ11000yI04HI,
MOJIOYHI IPOYKTH, HAMO1, TPOIyKTH JUTSYOro XapuyBanus [9, 10].

B nanuii yac akTUBHO BeAyTbCcs POOOTH 3 TOIIYKY POCIMHHOI CHPOBHUHH,
3IaTHOTO MIiJIBUIIUTH Xap4OBY I[IHHICTh XJI1000yJIOUYHHMX 1 KOHAUTEPCHKUX BUPOOIB,
MOJTIIIIUTH X SAKICTh IPH 30€peKEHH1 TPAJAUIINHNX CIIOKUBUMX BJIACTUBOCTEH. Taka
CUPOBHMHA NMMOBMHHA MAaTH HEBUCOKY BapTiCTh, OYTH AOCTYITHOIO /Il BAKOPUCTAHHS B
IIPOMUCJIOBUX MaciTadax, MiCTUTH (Pi310JI0TTYHO (PYHKIIIOHAJIBHI IHTPEIIEHTH.

Ha croroaHimHiit 4yac 150H 3HOBY NMPUBEPTAE yBary 0araTtboX, XTO 33 [yMY€ThCS
po 370pOBe XapuyBaHHSA. HaciHHS JBOHY € HENEPeBEPIICHUM JIIETHIHUM
IPOAYKTOM MiJABUIIEHOT O10J0TIYHOIT IIIHHOCTI, IO 3aCTOCOBYETHCS 1 B JIIKYBaJIbHUX
nusiX, 1 B KymiHapii. Llel mpoayKT Bce dactiiie 3 SIBISETbCA B PalliOHl 3HAYHOT
KUTBKOCTI JIIOJIel, TOMY IO 3aCHOBaHE HAa HACiHHI JIbOHY 3J0pPOBE XapdyBaHHS
JI03BOJISIE 30€PETTH MOJIOAICTh, Kpacy 1 310poB’s [5].

B nanuii yac HaciHHS JbOHY BHUKOPHUCTOBYIOTHCS, B OCHOBHOMY, B SIKOCTI
CUPOBUHU JIJIs BAPOOHUIITBA JUISTHOT 0J1ii. B TO¥ e yac KUIbKICHUHN Ta SKICHUM CKJIa]
O1IKIB HACIHHS JIbOHY CBIIUMTH MPO MEPCHEKTUBHICTh 1X 3aCTOCYBaHHS B SIKOCTI
Jokepena Oulka IS MABUIIEHHS OI0JOTIYHOI IIIHHOCTI  XJI1000YyJIOYHMX —Ta
KOHJIUTEPChKUX BUPOOIB. OHAK OLIKOBI MPOAYKTH 3 HACIHHS JIbOHY Ha TEPUTOPIi
VYKpaiHu npakTUYHO HE BUPOOIISIOTHCS.
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Hacinug 7p0oHY Ta TpOAYKTH iX TepepoOKH BIAPI3HAIOTHCS 3a CBOIMH
TEXHOJOTIYHUM 1 (PyHKIIOHAJIbHUMHU BJIACTUBOCTSMH BiJl TPAAMIINHOI CHUPOBUHH
XJTI0ONEKAPCHKOTO Ta KOHIUTEPCHKUX BUPOOHUITB. Y 3B’S3KYy 3 IIUM HEOOXIiTHI
HAyKOBI Ta MPAKTUYHI JOCIIKEHHS IIOAO X BIOPOBA/HKEHHS B XapyOBl TEXHOJOTII.
BuxopucrtanHs HaciHHS JIbOHY Ta NPOAYKTIB iX MepepoOKu: OOpoIHA 3 PI3HUM
BMICTOM JIHIAIB Ta OUIKy, OILIKOBOrO KOHIEHTPATy, JO03BOJUTH PO3MIMPUTH
CUpPOBHHHY 0a3y, TMepmr 3a Bce, XJII0OMEeKapchKOi Ta KOHIWTEPCHKOI Tamy3i,
30UTBIIUTH  ACOPTUMEHT  XJI0OOyJNIOYHMX  Ta  KOHAUTEPCHKUX  BUPOOIB
(YHKI10HATBHOTO MPU3HAYECHHS.

Hacinust 150Hy MOXXHa BUKOPHUCTOBYBATH LIUTUMH, a TAKOX OTPUMYBATU 3 HHUX
6opontHo Ta O11koBI NTpoaAyKTHU[11]. JIbHAHE OOPOIIHO MOYXHA OTPUMYBATH ILIJISIXOM
PO3MEINIOBaHHS JIbHSIHOTO HACIHHA, a TaKOX Xap4yoBOi JLHAHOI Makyxu abo HIPOTY.
3anexHo BiJ JKepesna OTpUMaHHS JIbHSHE OOPOIIHO MOUISIOTh Ha HE3HEXKHUpPEHE (3
HACIHHS ), HAIIB3HEKUPEHE (3 MAaKyXH) Ta 3HEKHUPEHE (31 MIPOTY). 3 IUX Ke JKEpe
micnss MOOKOTo  (PpakIiOHyBaHHS MOXHA OTPUMYBATH OUIKOBI TPOAYKTH —
KOMIIOHCHTH JISI T ABUINCHHS 010JIOTTYHOT IIHHOCTI Xap4YOBUX MPOIYKTIB.

[TepepoOka HaciHHS JHOHY B JIbHSHE OOPOIIHO SIBJISE TOCHIAOBHICTH PAIY
TexHoNoriyHux cranid. [loeramHe BumameHHS oJlii 3 HACIHHSA JIbOHY CIIPHSE
I1IBUIIICHHIO O1JIKa B KIHIIEBOMY MPOAYKTI.

TexHONOrIYHUN MK B [IbOMY BHUMAJAKy MOXXHA MPEACTaBUTH TAKUM YHHOM:
MOAPIOHEHHS NPUPOJAHBOTO HACIHHS JIbOHY — BUIAIECHHS OJIIi METOJIOM «XOJIOJTHOTO»
MpecyBaHHs — MOAPIOHEHHS JIbHAHOT MaKyX1 — BUAAJICHHS 3aJIMIIKOBOT OJIii METOIOM
€KCTpakiii — MOoJApiIOHEHHS JBHAHOrO wpoTy. [lpym npomy mid LiJed Xap4yoBOIo
BUPOOHMIITBA HEOOX1JHE MPOBEACHHS MPOMHUBAHHS Ta TEPMOOOPOOKH CHPOBUHHU, B
JaHOMY BUNAJAKy HACiHHA JhOHY. [IpoMUBaHHS HACiHHS JIbOHY YCKIIQIHIOETHCS
HAsSBHICTIO JTOOpE PO3YMHHOTO Y BOJI CIW3Y 1 3HAYHOI KUTBKOCTI BOJOPO3YMHHUX
O1JIKIB.

OcoOMMBOCTI  CTPYKTYpHM  HACiHHS  JIbOHY  BHU3HA4YalOTh  CBOEPIAHICTH
TEXHOJIOTIYHOTO TPOIEeCy OTPUMAHHS KIHIEBOrO TNpoAykTy. HaciHHa JbOHY
BIJIHOCSATBCS JI0 AP1IOHO HACIHHEBUX, 000JIOHKA SKMX IIIBHO MPUJIATAE 10 SApa, TOMY
B TEXHOJIOTIYHUU TIpoIleC HE BBOJATH CTajli (pakilioHyBaHHS Ta OOpPYIICHHS.
O0o0J10HKa HACIHHS JIbOHY MICTUTh 3HAUHY KUIBKICTh IIHHUX XapYOBUX KOMIIOHEHTIB.
Ha BigMiHy Bij 1HIIUX HACIHHS OJIIMHUX KyJbTYp B OOOJIOHIII HACIHHA JIbOHY
MICTUTBCSI HE3HAYHA KUTBKICTh 1ENoo3u (He Ounpine 18% B mepepaxyHKy Ha Cyxy
pedoBUHY) 1 A0 62% 1HIIMX BYTJIEBO/IB, B MEPIIYy YEpPry CIH3Y, IO MPEACTaBISIIOTH
cO0O0I0 JIETKO JUCIIEPryI0dl B BOJII BYTJIEBOJH, @ TAKOX KUPH, MPOTEIHU, MIHEpAJIbHI
pedoBUHU. 30€peKEHHS BCHOTO KOMIUIEKCY XapuOBUX PEUYOBHH HACIHHS JIBOHY
KIHIIEBOMY MPOAYKTI MIABUIILYE HOT0 XapyoBY Ta 010JIOT1YHY LIHHICTb.

Hacinus mpoxoauTh MOTpiHE OYMINEHHS: OYMIIEHHS BiJ METaJIOMAarHiTHUX
JIOMIIIOK B METAJIOMAarHiTHOMY cernapaTopi; OYUIIEHHS Bl OpraHIYHUX JAOMIIIOK Ha
MOBITPSIHO-CUTOBOMY  CelapaTopi; BUJAJEHHS  MIHEpaJbHMX  JIOMIIIOK  Ha
B1OpOITHEBMATUYHOMYKaMEHEBIIO1PHUKY .

VY 3anpornoHoBaHOMY CHOCOO1I OTPUMAaHHS XapyoBOro OOpOIIHA 3 JIBLHSHOTO
HACIHHS TSl TABHUINEHHS YWUCTOTA CHUPOBHHHM BBOAMTHCS TOMEPEIHE MPOMHUBAHHS
HAaCiHHS JIbOHY. SIK MOKa3y0Th JOCHIKEHHS, JIJIs 3ar00iraHHs BTpaT OlJika, HaCIHHS
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ciaig npomuBatu He Outbiie 5-10 xB. Ilpu TakoMy NpoMuBaHHI BHXiJ CIIM3y Ha
MOBEPXHIO HACIHHS HE3HAYHHM, 10 HE YCKIAJAHIOE TMOJANBIIY iX mepepoOKy Ta
3aro6irae ix CKJICIOBAHHIO BHACHIIOK HAOPSIKAHHS CIU3Y, 10, B CBOIO Yepry, CIPHE
TIIBUIIIEHHIO STIKOCT1 Xap4OBOT0 OOPOIITHA.

Bonore HaciHHS JbOHY MOTIM MiAAAIOTh TepMooOpoOmi. Lls TexHomoriuxa
oreparlisi CpsMOBaHa Ha OOMEXEHHsI aKTUBHOCTI ()epMEHTIB HACIHHS, MEPII 33 BCE
OKHCHOI [ii Ta CHpHUsS€ IIJBUIICHHIO CTAaOUIBHOCTI BJIACTUBOCTECH HACIHHSL.
TepmMooOpoOKy MPOBOAMIM KOHBEKTUBHHUM CIIOCOOOM MpU TemIeparypi He Ouiblie
70°C.

HacinHs 7bOHY micisi TpPOMHMBAHHSA 1 TEpMOOOPOOKHM TOAPIOHIOBAIM 1
OJIepKYBaJIM MOBHOKUPHE JIbHSHE OOPOIIHO Ta JIITHAHBMICHY (ppakifito (HAaCIHHEBI
00O0JIOHKH).

JUist OTpUMaHHSI HAaIIB3HEKUPEHOro OOpOIlHA 3 HACIHHS JIbOHY METOJ0M
MIpEeCyBaHHs HAa NTHEKOBUX IMpecax 3A1MCHIOIOTh BIIKUM OJIii, sIka BUKOPUCTOBYETHCS
Uit Xap4yoBuX MOTpeO. OCKUIBKM TIpU BUKOPUCTAHHI METOAY «XOJIOJIHOTO
MpeCcyBaHHS OJii CHUPOBHHA HE BHUMAara€ MOMEpPEIHBOI IMIATOTOBKU: HarpiBaHHS,
MPOTIAPIOBAHHS, MPOKAPIOBaHHSA, TO OTPUMAHE 3HEXKHPEHE HACiHHA 30epirae CBiif
OLIKOBUI KOMIUIEKC B IPUPOTHOMY CTaHI.

JIbHSIHY MakyXy HOApiOHIOIOTH W BOHAa € CHUPOBHMHOIO [UJIsi OTPUMAaHHS
3HEKHUPEHOTO XapyoBOro OOpoImHa. 3 METO 301IbIIECHHS BMICTY OiJKa 3 JIBHSHOI
MaKyXyd BUAQSUIM  3QJMIIKOBY  OJIII0  €KCTpakuidHuMm  cnocodom.  Ilpot
MOAPIOHIOBANIM Il OTPUMAHHS 3HEKUPEHOrO JIbHSHOrO OOpollHAa MW Ha CHUTI 3
niaMmeTpoM oTBOpiB 0,5 MM BITOKPEMITIOBAIIM HACIHHEB] OOOJIOHKHU.

TakuM 4YMHOM, TEXHOJIOTIYHA CXE€Ma BKJIIOYa€ B ce0€ HACTYMHY MOCHIAOBHICTb
OCHOBHHUX CTaIlil:

- OYMILEHHS JIBHSHOTO  HAaclHHA Bl  MIHEpaJbHUX, OpraHiyHUX Ta

METaJIOMAarHITHUX JIOMIIIOK;

- KOpPOTKOYAaCHE MPOMUBAHHS HACIHHS JIbOHY NPOTAroM 5-10 XB;
- TepMOOOpOOKa HACIHHSA JIbOHY KOHBEKIIHHUM criocoboM npu T 70°C mpotsrom

5 XB;

- MOApPIOHEHHS Xap4yOBOrO0 HACIHHA MJIi OTPUMAaHHS TOBHOXHUPHOTO JIHHSHOTO

OoporHa;

- BHJIQJICHHS Xap4yOBOI OJIii 3 HACIHHS JIbOHY METOJIOM «XOJIOAHOT0Y» MIPECYBAHHS;

- TOJpIOHEHHS 3HEKHUPEHOTO HACIHHS JHOHY (JBHSHOI MaKyXu) JUIsl OTPUMaHHS
HaMB3HEKUPEHOTO JIbHIHOTO OOPOIIHA;

- JIOJIaTKOBE BUAAJICHHS TEXHIYHOI OJIi1 3 JTbHSHOT MAKyXH €KCTPAKITI€IO;

- TONpIOHEHHSA JIBHAHOTO IIPOTY JJs OTPUMAHHS 3HEXKHUPEHOTO JIbHAHOTO

OoporHa;

- TPOCIIOBaHHS TEPEMENICHOTO HACIHHS MOCHIIOBHO Ha CUTax 3 J1aMeTpoM

oTBOPiB 2 MM, 1 MM Ta 0,5 MMm.

KiHieBuMu MpoayKkTamMu MpU LbOMY € HACTYIHI MPOJYKTU: XapuOBE HACIHHS
JbOHY, TIOBHOXMpPHE, HaIlIB3HE)KUPEHE Ta 3HEXKUpeHe JuUisiHe OopourHo. s
BUKOPHUCTaHHA (pakiiii 000JOHOK 3 BUCOKHMM BMICTOM JIITHAHOB B SIKOCTI CUPOBUHU
7151 010JI0TIYHO AaKTHUBHOI JIOOABKH 10 11 MOTPIOHO ii JI0JaTKOBO MOJPIOHUTU 110
po3MipiB He OubIe 0,4 MM (TEXHOJIOTTUHI OCOOIMBOCTI MOJIAIBIIOL TEPEPOOKH ).
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BucnoBku.

OTxe, TEXHOJOTIYHI pIlIEHHS, 3alpolOHOBaHI B JaHid poboti (puc.l),
J03BOJISIIOTh CTBOPUTU TEXHOJIOTII0 KOMILIEKCHOI NEpepoOKH HACIHHA JIbOHY, B
MeXax sIKOI BTOPUHHI MPOAYKTH OJHIEI CTaaii CTalOThCUPOBHUHOIO HACTYMHOI, a
BCIKIHIIEBI MPOAYKTH, B TOMY YHCIlI HOPHUPOJHE HACIHHSIBOHY OJIHHOIO
BUKOPHUCTOBYIOTHCS JJIsl XapUOBUX MPOAYKTIB (PYHKIIOHAIBHOTO MPU3HAYEHHS.

SWorldJournal Issue 10 / Part 1

U

Hacinua mroHY omiiHoro

.

OMHINeHHA Bif MIHEPAILHIX, 0PTaHIYHIY
Ta MeTAT0MAarHi THIX JOMIII0K

!

DacypaHua — Tponmearma Tlogpituenua
(5-10 xe) (eimeHTpOR O-¥HapHi
l i)
Hapuoee HaciHHA ¥
OTpHMaHHA TEHAHOI 00T
{«x0m0gHe» npecyeaHHa) [Noerarmie
TpocinEaHHA
(cHTa 3 JiaMeTpoM
oTBOpIE 2 pv Ta 1 o)
¥
Hapuora Ilompidnennn 3HexHpeHOT O l l
TEHAHA CIiA HaciHeg (BigUeHTPoRo-YIapHL i) R —
Hacimmeet
JIEHAHE
l l fopommo 06 0T0EKH
Buginenns zammuxoeoi omi TIpocizos
{excTparyeauHa) HA

—

Hamesuexmupene
MLHAHE BopollHe

N

SHEEHpEHE HaClHHA Hacimer

JLHARA omia Ha e
(MLHAHHHA mpoT) 0fomomIH

TEXHIIHL LT

TloppifHeHHA 3HEKHDEHOTO
HaciHEA (BiNUeHTPORO-YIApHI i)

Ilpociroe arma Ha cHTi 2
mameTpon oTEopie 0,5 nma

|

SHEXRHpPEHE
NeHAHE GOpPOIUHG

Hacignes:
oB oI OHKR

Pucynok 1 — TexHos10oriuna cxemMa KOMILIEKCHOI TepepoOKH HACIHHS JIbOHY
OJIIHHOT0 3 OTPUMAHHAM NPOAYKTIB Pi3HOro GyHKIIOHAJBHOIO MPU3HAYECHHSA

Jliteparypa

1. Kopsyn B.H. Bumorm mo sKOCTi XapyyBaHHs HAacCeJICHHS B yMOBax
exoJioriuHoro HeOnarononyuus / B.H. Kopsyn // Exonoriunuii BicHuk. — 2006. —

Ne 6. - C. 10-14.

ISSN 2663-5712

36

www.sworldjournal.com



~ =
SWorldJournal [ssue 10 /Part 1 { Ve
S

2. Cmousip B. 1. OcHOBHI TeHEHINT B Xap4yyBaHHI HacelieHHs Ykpainu / B. L.
Cwmoumstp // Tlpobnemu xapuyBanus. — 2007. — Ne 4. — C. 3.

3. Humbamnicta H. B. Ctan ¢akTuyHOro XapuyBaHHs HacEJICHHS Ta aJIMEHTapHO
oOymoBieHa 3axBoproBaHicTs / H. B. Ilumbaimicra, H. B. JlaBunenko // [IpoGnemu
xapuyBaHHsA. — 2008. — Ne 12. — C. 32-35.

4. Cmonssp B. 1. CyuacHe oOrpyHTyBaHHs HOpMaTHBIB xapuyBaHHs / B. L
Cwmomnsip // Ilpobnemu xapayBanss. — 2006. — Ne 3. — C. 24-30.

5. bacitopkina H. WM. JlocmimkeHHs mpoGieM 3a0e3MeueHHs MPOJOBOJIBYO]
oesneku aepxkasu / H. %8 bactopkina // Po3Butok HaykoBux nociimpkeHb 2008 :
Mixnap. HayK.-tipakT. KoH®.: marepianu / [IIITY, 2008. — C. 34-39.

6. Martacap I. [Ipo HaykoBe OOrpyHTYBaHHS Ta pO3pOOKY HOPM (Pi310JOTTUHHUX
MoTped JIOpPOCIIOro IMpale3aaTHOTO HaceJeHHs YKpaiHW B OCHOBHHUX XapuyOBHX
pedoBuHax Ta eHeprii / I. Maracap, H. Camiit // Jliku Ykpaiau. —2007. — Ne 12. — C.
61-63.

7. 30aradyeHHs Xap4yoBUX MPOJYKTIB BITaMIHAMH Ta MiHEpajJaMU SK BaKJIMBHMA
dakTop onTuMizaiii xapuyBaHHs HaceieHHs Ykpainu / O. C. MaptunoBa, H. B.
lopaienko, A. €. [Moapymmnsk, B. IlI. Kynpunnbka // AKTyallbHI TUTaHHS TIT1€HHA
XapuyBaHHA Ta 0€3MEYHICTh XapyoBUX MPOoayKTiB : [V MixHap. HayK.-TPaKkT. KOH.
- K., 2006. - C. 60-61.

8. Ilpo saxicTh Ta Oe3MeKy Xap4yoBUX MPOJYKTIB Ta MPOJIOBOJIbUOI CHPOBUHU
[ EmexTpoHHUMi pecypcl: 3aKOH VYkpainu. — Pexxum IOCTYIY:
<http://zakon2.rada.gov.ua/laws/show/2809-15>.

9. TexHONOT1YH1 aCTIEKTH CTBOPEHHS XJ1000yIOYHUX 1 KOHAUTEPCHKUX BUPOOIB
crietianbHOro npuszHaueHHs / I'. M. Jlucrok, C. I'. Oniiiauk, O. B. CamoxBainosa, 3. 1.
Kyuepyk // XapuoBa Hayka 1 TexHomoria. —2009. — Ne 1 (6). — C. 25-30.

10. Bacunbuenko A. H. CocTosiHue ¥ TEepCIIEKTUBBI Pa3BUTHUSI XJI€OOMEKapHOM
npoMbITuIeHHOCTH B Ykpaune / A. H. Bacunbuenko // XapuoBa Hayka 1 TEXHOJIOT1S.
—2009. —Ne 1 (6). — C. 5-8.

11. MuneBuu 1.3. Pa3paboTka TEXHOJOTUYECKUX PEIICHU repepaboTKu CeMsH
JAbHA i co3faHusi (YHKIMOHAJIBHBIX MHUIIEBBIX MPOJIYKTOB: aBToped. auc. Ha
COMCKaHMEYY.CTeIl. KaHJ. TexH. Hayk: cnell. CneuuanbHocTh 05.18.01 «TexHonorus
00pabOTKM, XpaHEHHs] M TepepabOTKH 3JIaKOBBIX, OOOOBBIX KYJBTYP, KPYISHBIX
IPOYKTOB, IJIOJ00BOIIHON NMPOAYKIMU U BUHOTpaaapcTBay / N.D. MuneBuu. — M.,
2009. - 27 c.

In the article the main directions of linseed oil in Ukraine and especially in Polissya,
analyzed feasibility of growing flax oil in Western Polissya in the context of the current conditions
of economic operation Ukraine proposed a comprehensive seed processing technology to obtain
products of different functions.

The modern trend of forming healthy diet, which necessitate the creation of new products with
high biological and physiological value. It is noted that an important role in this case played by the
use of raw materials, growing in close proximity to processing. This allows significantly reduce the
cost of transportation and storage of raw materials, expand the range of food products.

As currently flax seeds are used mainly as a raw material for the production of linseed oil, the
analysis of quantitative and qualitative composition of protein linseed indicates the prospects of
their use as a source of protein for increasing the biological value of bakery and confectionery
products.
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Technological solutions proposed in this paper, the technology can create complex
processing flax seeds. Secondary products are raw one stage the next, and all end products,
including natural linseed oil used for food functionality.

Key words: linseed, efficiency, seeds, vegetable protein.
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Abstract. In a specialized digital network COMLI based on Current loop, the data rate
depends on the length of the network segment. A mathematical model of changing the data rate
depending on the length of the segment of the specialized digital network COMLI based on the
Current loop would help increase the efficiency of the design of control systems and management of
energy facilities. Since such a mathematical model did not exist until recently, it was decided to
develop such a mathematical model. As a result of the conducted researches the mathematical
model of change of data rate depending on length of a segment of the specialized digital network
COMLI on the basis of Current loop was developed.

Key words: COMLI, COMmunication Link, fieldbus, network, specialized digital network,
mathematical model, data rate

Introduction.

Analog control and management systems in various industries have been
replaced by specialized digital networks [1-10]. One of the important areas that need
effective control and management systems is the facilities of energy companies.

Previous research has shown that a specialized digital network COMLI
(COMmunication Link) can be used to ensure proper control and management at
energy facilities [11-12] .

In the specialized digital network COMLI the interaction of devices in the
master / slave mode is realized. Due to this, the work of the network is clearly
determined. The above provides a proper response to external events of control
systems, which are built on the basis of a specialized digital network COMLI.

The current loop is a way of transmitting information using measured values of
electric current. According to the type of front information, there are analog current
loop and digital current loop.

The digital current loop standard uses the absence of current as a logical zero
(low level) and the presence of a signal as a logical unit (high level). The absence of a
signal for a long time is interpreted as a line break.

In a specialized digital network COMLI based on Current loop, the data rate
depends on the length of the network segment. A mathematical model of changing
the data rate depending on the length of the segment of the specialized digital
network COMLI based on the Current loop would help increase the efficiency of the
design of control systems and management of energy facilities. As a result of the
analysis of the current state of use of the COMLI network, it was found that there
were currently no mathematical models that would describe the above dependence. In
connection with the above, it was decided to develop a mathematical model of
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changing the data rate depending on the length of the segment of a specialized digital
network COMLI based on Current loop.

Main text.

The manufacturer of a specialized digital network COMLI based on the Current
loop has set data rates on network segments of a certain length (Table 1) [13-14].

Table 1
Data rates in a specialized digital network COMLI based on Current loop set by
the manufacturer on network segments of a certain length

Length of network segment, m Data rate, bits/s
75 9600
150 4800
300 2400
600 1200
1000 600

As a result of the conducted researches the mathematical model of change of
data rate depending on length of a segment of the specialized digital network COMLI
on the basis of Current loop was developed.

y(x) =933643x 710 (1)

Figure 1 shows graphs of changes in data rate depending on the length of the
segment of a specialized digital network COMLI based on the Current loop according
to the manufacturer of the COMLI network and the results of using the developed
mathematical model.

12000

10000
8000 %

6000 \

data rate, bit/s

4000 N\

\, y = 933643x1.053
k= b 2 =
2000 e R? = 0,9969

0 200 400 600 800 1000 1200

distance, m

Figure 1 - Graphs of changes in data rate depending on the length of the
segment of the specialized digital network COMLI based on the Current loop
according to the manufacturer of the COMLI network and the results of using
the developed mathematical model
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Table 1 shows the results of comparing data rates in the COMLI network based
on the Current loop (depending on the length of the segment of the network), which
are determined by the manufacturer and data rates, which are calculated using the
developed model (1).

Table 1
Analysis of the data rate in the network in the COMLI network based on the
Current loop

Distance, | Data rate is specified | Data rate is calculated | Error, Error,
m by the manufacturer, using model (1), bits /s %
bits / s bits / s
75 9600 990242 -302,42 | -3,15
150 4800 4772,62 27,38 0,57
300 2400 2300,23 99,77 4,16
600 1200 1108,63 91,37 7,61
1000 600 647,41 -47 .41 -7,90

As a result of the conducted researches it is established that at use of the
developed model (1) the error of calculations of speed of data rate depending on
length of a segment of the specialized digital network COMLI on the basis of Current
loop does not exceed 8%. For preliminary analysis and preliminary calculations, such
accuracy may be acceptable.

Summary and conclusions.

As a result of the conducted researches the mathematical model of change of
data rate depending on length of a segment of the specialized digital network COMLI
on the basis of Current loop with an error to 8% was developed. For preliminary
analysis and preliminary calculations, such accuracy may be acceptable. For accurate
calculations of the data rate from the length of the segment of the specialized digital
network COMLI on the basis of the Current loop in the future it is planned to develop
a mathematical model that will provide calculations with an error not exceeding 1%.
The developed mathematical model of change of data rate depending on the length of
the segment of the specialized digital network COMLI on the basis of Current loop
will promote more effective design of control and management systems on the basis
of the COMLI network.
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Abstract. The article presents the results of the research, in which on the basis of a system
approach using the author's mathematical models of the process of forgetting the knowledge
obtained by the student at the lecture, it is mathematically substantiated that the realization of the
thesis expressed more than half a century ago by Donetsk educator Viktor Shatalov, the substantive
essence of which is the need to repeat more than once the concepts expressed by the lecturer at the
lecture, for their reliable memorization by students, in the interpretation of this thesis in the form of
repetition at the beginning of the current lecture key concepts new material that the lecturer
informs them at this current lecture. It is shown how much more material the student will have in
his memory on the eve of the exam, if, while reading each current lecture, the lecturer mentioned
and detailed the basic concepts of the lecture course, set out by him in previous lectures.

Keywords: current lecture, previous lectures, repetition of concepts, process of forgetting,
mathematical model, substantiation of necessity of repetitions, quantitative characteristic of
residual knowledge.

Introduction

In the 60’s of the last century, the experience of teaching disciplines was widely
promoted by an educator from Donetsk (Ukraine) Viktor Shatalov, who at his first
lecture at the Institute for Teacher Training every year in each stream put such an
experiment —he introduced a number of terms that were unfamiliar to his audience,
one of which he mentioned only once during the lecture, the second three times in
different word combinations, and the third again five times in different word
combinations. At the end of the lecture, Victor Shatalov invited his audience to
remember what characterized each of these terms. It turned out that the description of
the term, which sounded during the lecture only once, could give in different streams
only 2 % to 5 % of listeners, the description of the term, which sounded three times,
could give in different streams from 30 % to 40 % of listeners, and from 75 % to
90 % of listeners were able to describe the term, which sounded five times. And the
conclusion is that the more often a lecturer mentions something in a lecture, the better
this "something" is engraved in the students' memory. And this technique is quite
justified if the lecturer gives 2 or 3 lectures, but there are doubts about its
effectiveness, if, for example, the lecture course is read during a semester consisting
of 18 weeks, with one lecture per week, because in each subsequent lecture it is
impossible to restate the main points of all previous lectures even once. So what
about the use of Shatalov's method in this case? This is the question we asked, and

ISSN 2663-5712 43 www.sworldjournal.com



~ =
SWorldJournal [ssue 10 /Part 1 { Ve
S

realizing that according to Shatalov's method the efficiency of mastering the lecture
material is higher than the traditional method of adapting new material in each
subsequent lecture to the one already stated in the previous ones, we decided to try to
mathematically substantiate the need and detail the amount of material presented
students in previous lectures, and in what doses it is necessary to mention at the
beginning of the lecture devoted to the presentation of new material [1].

Initial prerequisites and problem statement

As initial preconditions we used, first, a step-by-step recovery model at the
beginning of the current lecture of the material v¥'(¢), read in previous i lectures,

where i =1,2,...,m , in the form [1]:
v (t)=1, +iv}” .l(t_zz:th
i=1 k=1
vril — ivipl’
)

where v”' is the dose of material from i - the previous lecture, the memory of which

(1)

spends part of the time ¢, of the current lecture; 1(z —¢,) is a single function; 7, —is the

amount of material from previous lectures, which is engraved in the student's memory
so that does not require mention of him at the beginning of the current lecture.
Second, we used a linear model of loading into the student's brain during the
current lecture for the time As remaining until its end after the procedure of
mentioning the material of previous lectures, new material v(¢) in the form [1]:

v(t)z(v,ﬁl +IC)+q-{(r—gzkjol(t—gzkj—(z—kznj;tk _tAj°1(t_gtk —tAj},

ty=1 =D b refor]

k=1

3)
(4)

V(tz)=(v,’f+10)+Q'fA=lo (5)
where ¢. 1s the duration of the lecture, and ¢ - is the coefficient of perception of new
material by the student.

Thirdly, we used the mathematical model of the process of forgetting
information /(z) by the student developed by us and published in [2], received at the

lecture, in the inter-lecture period, in the form [1]:
X](%) (T) = ¢(%) + (1 00— ¢(%) )e—(l—alm ) (6)

5

which we synthesized by combining in one design the structure of the model
proposed in [3], with the structure of the model proposed in [4].
In the model (6):
1 - I t
Xy =100—, P, =— T
1, T (7)

IO
and «,,x, — 1s a synergetic component, in which x, — is the information generated by
the student's brain on the topic of the lecture at a time when the information from the
lecturer no longer comes and there is a process of forgetting, which is slowed down
by the synergetic component.

2
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And fourth, we used what was done for the first time in [5] using [6], [7]
probabilistic extension of the well-known “forgetting curve" of G. Ebbinghaus [8] to
dismembered "forgetting bands" which we specified in [2] and has the form shown in
the Fig. 1.

x; 100
(%) R e A A

60 |-\

40|

0 1 2 3 4 5 6 71’

Fig. 1 Weekly graphs of the “forgetting curve” of G. Ebbinghaus (line 1) and
“forgetting bands”, bounded by lines 2 and 7, 3 and 6,4 and 5

The essence of proposed algorithm is to sequentially fit the simulation results at
different time intervals using the above mathematical models at different values of
their parameters, tied to those shown in Fig. 1 “forgetting bands” [1]. At the same
time, for the implementation of computational procedures, we used the optimization
methods described in [9], which can be considered the best in this direction.

In [10] a successful replication of Ebbinghaus’ classic forgetting curve based on
the method of savings was presented. It was investigated which mathematical
equations correspond well to the Ebbinghaus forgetting curve and its repetition.

In [11] the results of the research in which students listened to a lecture on
natural sciences and viewed it 1 or 8 days after study were presented. As a result of
the research, it was found that 5 weeks later, students who repeated the material of
the lecture 8 days after listening to it remembered better the material of both simpler
and more complex level than those students who repeated the material only 1 day
after the lecture.

In [12] retroactive interference model of forgetting was proposed. The main idea
of this model is strength-dependent retroactive interference between the memories, so
that only if a stronger memory is acquired after the weaker one, then the weaker one
1s erased [12].

The task we set in our research was to, first, prove that the repetition of the basic
concepts expressed by the lecturer in previous lectures, at the beginning of the current
lecture, leads to an increase in the level of knowledge that will remain in the memory
of students after listening to the full course of lectures, and secondly, to obtain
numerical characteristics of the degree of forgetting by the student of the information
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received at the lecture from the lecturer, and numerical characteristics of the amount
of information that will be stored in the student's memory in the inter-lecture period,
depending on the frequency of repetition in the current lectures of the basic concepts
from previous lectures.

Presentation of the main results of the research

We will consider a lecture course, which will consist of ten one-hour lectures
given to students of technical university by a lecturer once a week for ten weeks —
such lecture courses take place in the second semester of the 4th year of bachelor, as
this semester for 4th year students is shortened to ten weeks in connection with the
need for undergraduate practice and diploma design before the end of the academic
year. It is obvious that if these ten lectures are not one-hour, but two-hour (pairs),
then the calculations and graphs will be identical and will differ from those given by
us only in scale on the time axis.

Note, that we will consider the perception of lecture material only by a
representative of the cohort of "E" and "D" students, ie those students whose memory
is characterized by a point in the “forgetting band”, (Fig. 1), located between curves 4
and 5.

So, let the lecturer present the material in his 10 lectures, linearly increasing the
amount of information during the time spent on each lecture, within one tenth (ie,
within 10%) of that 100 percent volume, which must be presented to the lecturer in
accordance with the program of the discipline, designed for 10 lectures — in Fig. 2, in

which all 10 lectures are time-matched to each other, this process is shown as a

straight line vle’) running from a point with coordinates (0; 0) to a point with

coordinates (10; 100). And let a week after the student listens to the first lecture in his
memory left only 2% of what he heard in this lecture from the lecturer, which is
embedded in the simulation using a mathematical model (6) and corresponds to the
point with coordinates (7; 20) on Fig. 1.

Then the student will start mastering the material of the second lecture of the
lecturer from a point with coordinates (1; 2) on the graph shown in Fig. 2, a broken
line, and in the case of a full understanding of the material presented by the lecturer
in the second lecture, he will complete the process of mastering this material at a
point with coordinates (2; 12). In general, this graph will show a broken line, which is
described by a mathematical model v, (t) in relative time, transformed from models

(3), (6) to the form

N-1

v ()= X vnal), 8)
Vo (t*): mev' +qe {t* —m)o (l(t* —m)—l(t* —(m +1)))}, 9)
m=0,1,.N—-1, v :xl(%)(r)|ﬁ7; t :L, (10)

t

z

where N - is the number of lectures of the discipline, the length ¢_of each.
From the graph of the function v, (t) shown in Fig. 2, it is easy to see that a
student from the category of "E" and "D" students, after listening to the full cycle of

lectures, on the eve of the exam will retain less than 30 % of the total amount given
by the lecturer in 10 lectures, which will not be enough to obtain admission to the
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Fig. 2 Graph of presentation of material by the lecturer in 10 lectures
(continuous straight line from the point (0; 0) to the point (10; 100) and the
graph of perception by the student from the category of "E' and '""D" of this
material (zigzag line from the point (0; 0) to points (10; 28))

This is easy to see if we take into account that the amount of information 7,

provided by the lecturer after reading 10 lectures is
10

I = [v, (¢ Jar* =500,
’ (1)

and the amount of information /7, that will be stored in the memory of a student in the
category of "E" and "D" students, after he listens to these 10 lectures, is

=Tvxf}ﬁ*=13a
0

(12)
that is, on the eve of the exam, this student will keep in his memory only
L, —100 = m100 26%
1, 500 (13)

from the amount that he is obliged to know in accordance with the requirements of
the educational program in this discipline and which is brought to him by the lecturer
in lectures.

Now let's analyze how much of the information from the lecturer in 10 lectures
will be remembered before the exam by the same student from the cohort of "E" and
"D" students, if each current lecture the lecturer begins with a brief concentrated
summary of the main provisions of previous lectures. Obviously, if the lecturer
spends 2 minutes at the beginning of the next lecture to present the main points of the
previous lecture, then he will have less time by 2 minutes to present new material at
the second lecture, less by 4 minutes at the third lecture, and at the fourth lecture — for
6 minutes, for the fifth lecture — for 8 minutes, for the sixth lecture — for 10 minutes,
for the seventh lecture — for 12 minutes, for the eighth lecture for 14 minutes, for the
ninth lecture — for 16 minutes and for the tenth lectures — for 18 minutes. But due to
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this there will be a deeper understanding and understanding by the student of the new
material that the lecturer will convey to students in the current lecture, because
bringing the key concepts of previous lectures by the lecturer at the beginning of each
current lecture will help to transfer from the deep memory of the student to his
memory all the material that was listened to by this student in previous lectures. And
thanks to the students' full understanding of what the lecturer is teaching, he can
increase the speed of submission of new material after teaching at the beginning of
the lecture the key concepts of the material presented in previous lectures, and in this
way to convey to students all the amount of knowledge that is determined by the
educational program of this discipline.

To be able to model the above process and obtain numerical characteristics, we
create an appropriate mathematical model. It is easy to see that in this case, being
synthesized using expressions (1) — (5), the mathematical model of the process of
mastering the material presented by the lecturer in 10 lectures, a student from a
cohort of "E" and "D" students will have the form

N (m—l)]c +§ivi”’” 01(1‘* —Zi:t; —iJ%—

N qm(t* —ft;; —(m —1)){1(#‘ —ft,j —(m —1)}—1@* —mfr; —mj}
k=1 k=1 , (14)

where N i1s the number of lectures (in our case N=10); m is the number of the current
lecture; i is the number of the previous lecture; v — is the amount of material from

v(r)=

the previous lecture by number i, which must be compensated at the beginning of the
current lecture by number m by a short concentrated repetition of the basic concepts
of the previous lecture; ¢, — is the slope factor of the rectilinear segment of the graph

%

of the function v (t*), which characterizes the rate of submission of material by the

lecturer at the lecture by number m and which can be determined by the ratio
10

dn = >
=>4
k=1 (15)
and when m = 1, as required by formal logic, we assume that
m—1 0 m—1 0
PITAED N DWW
il il k=1 =1 (16)

The graph of the function represented by expression (14) is shown in Fig. 3.
It is obvious that in this case the amount of information 7. that will be stored in

the memory of the student in the category of "E" and "D" students after he listens to
these 10 lectures, can be found by the expression

10
1 = [vile Jar =437,
’ (17)
comparing the numerical value obtained from the eve of the exam, we can say that
this student will keep in his memory
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—100 = 437 100 =87,4%
I, 500 (18)
from the amount brought to him by the lecturer in lectures.
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Fig. 3 Graph of a function that reflects the process of perception of information
by a student from the category of "E'" and "D during ten lectures of the
lecturer, who begins each current lecture with a short concentrated repetition of

the main provisions of previous lectures

Comparing the numerical characteristics obtained by expressions (13) and (18),
we can say that the method of presenting the material in lectures with repetition at the
beginning of the current lecture in a short concentrated form of the main provisions
presented in previous lectures is much more effective than the method of linear
building material from lecture to lecture, which is now dominant.

Conclusions

Based on a systematic approach, it is mathematically substantiated that the
presentation at the beginning of each current lecture of key concepts of material
delivered by the lecturer to students in previous lectures, significantly increases the
degree of assimilation of new material that the lecturer informs them at this current
lecture.

A new mathematical model has been synthesized, which describes the process of
assimilation by the student the knowledge received at the lecture, at the beginning of
which the lecturer restores in the students' memory in a concentrated form the main
provisions of the previous lectures.

Using the mathematical model of the process of student acquisition of
knowledge synthesized in this work, a method of teaching the material by the lecturer
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in lectures was developed, which takes into account the main provisions of previous
lectures when bringing new material to students at each of the next lectures.

Using numerical characteristics, it is shown how much more material the student
will have in his memory before the exam, if, during each current lecture, the lecturer
mentioned and detailed the basic concepts of the lecture course, set out in previous
lectures.
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Anomauia. B cmammi npeocmasneHo pe3yibmamu OOCHIONCEHHS, 6 SAKOMY HA OCHOS8I
CUCMEMHO20 NIOX00Y 3 BUKOPUCAHHAM ABMOPCHLKUX MAMEMAMUYHUX MoOenell npoyecy 3a0Y8anHs
3HAHb, OMPUMAHUX CIYOEHMOM HA JIeKYii, MamemMamudHo OOIPYHMOBAHO, WO peanizayis me3u,
8UCNI08TIeHOT Oinbuie Hidc nigcmonimms momy nedazoeom iz /founeyvxa Lllamanosum, 3micmoenoio
cymmio AKOoi € HeoOXiOHICMb NOBMOPI08AHHS OiblUie 00HO20 PA3y NOHAMb, BUCIOBNIEHUX JIeKIMOPOM
Ha aeKkyii, 015 ix HadiUHO20 3anam Amo8y8anHs cmyoeHmamu, 8 inmepnpemayii yiei mezu y uensoi
NOBMOPEHHs HA NOYAMK)Y NOMOYHOI JeKYii KIIOUO8UX NOHAMb Mamepiany, UKIA0eH020 JIeKMOopoM
cmyoeHmam Ha NONepeoHiX JeKYiax, CYMmEGO NiO8UWYE CMYNiIHb 3ACB0EHHS HUMU HOB020
mamepiany, AKull 1eKmop OOHOCUMb iM Ha yitl nomounit aexyii. Iloxazano, Ha CKitbKU OinbWUM
byde o00cse mamepiany, AKull mamume Y C80ill nam 'smi cmyOoeHm HanepeooOHi eK3ameHy y pasi,
AKWO, YUMAailodu KOJCHY NOMOYH) JNeKYilo, JeKmop 32a0yeae i 0emanizyéas OCHOBHI NOHAMMI
JIeKYTIHO020 KYPCY, BUKIAAOEH] HUM 8 NONEPeOHIxX NeKYisX.

Knrwuoei cnosa: nomouna nexkyis, nonepeoui nekyii, no6mop NOHAMb, npoyec 3a0Y8aHHA,
MamemMamuyHa Mooeib, OOIPYHMYBAHHS HeOOXIOHOCMI NOBMOPI8, KIIbKICHA XApAKMepucmuka
3ANUWKOBUX 3HAHD.
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OchosHUMU eleMenmamu Cy4acHoi OYiHKU PU3UKY € OYIHKA pU3UKY Yepe3 Hebe3neKy ma o0iK
IMOBIPHOCMI He2amuBHO20 BNIUBY PI3HUX DPIBHIE AHMPONOLEHHUX (HAKMOPI8 HABKOIUUHLOZO
cepedoguuya.

Obmedicennss mMpaouyiunux nioxooie 00 OYIHKU Hebesneku 3 00Ky HABKOIUUHbO2O
cepedosuwa 01 300p08’si NIOOUHU | HEMONCIUBICIb 6CMAHOBLEHHS NPAMUX NPUUUHHO-HACTIOKOBUX
38 S13KI8 npu3eenu 00 HeoOXIOHOCMI PO3BUMKY IMOBIPHUX MemOOié OYIHKU WUKOOU, WO HAHOCUMbCS
300p08 10 at00ell.

Knruoei cnosa: pusuk, nebesnexka, 300po8 s, HaceieHHs, paxkmop.

Jlxepenom HeOe3nmeku 1 PHU3UKY [UIsl 300pOB’S JIOAMHU MOXYTh OyTH
CYCH1JIbCTBO, HABKOJIUIITHE CEPEAOBUIIE 1 TEXHIKA pa30oM a00 KOXKHUM 3 1TuX (HaKTOpiB
OKpeMo, TOoOTO, MOKHA BHJUIUTH JiKepela HeOe3MeKu 1 PU3UKY MPUPOIHOTO,
COIIaJILHOTO a00 MPUPOIHO-COIIATLHOIO TeHE3Y.

Pusuk — 1ie IMOBIpHI 30MTKH, SKI MOXKYTh OYTH BCTAHOBJICHI MIJISAXOM
MIEPEMHOKEHHS BIPOT1THOCTI (4aCTOTH) HEraTUBHUX MOJ1M Ha BEIMUYUHY MOKJIMBOTO
30uTKy Big Hei [1-2]. Pusuk BU3HAYaA€ThCA SK BU3HAYEHHS KUIBKOCTI MOJINA 3
HeOa)KaHUMHU HACIIIKaMH J0 MAaKCUMAaJIbHO MOJIMBOI iX KUIBKOCTI 3a KOHKPETHHM
nepion vacy [3]. TlomiOHUM YMHOM BU3HAYAETHCS PU3UK OUIBIIICTIO CTEIIANICTIB B
00J1acTi MpUPOAHOT 1 TEXHOT€HHOI HeOe3eKH.

OCHOBHMMHU €JIEMEHTAMH CY4YacHOi OIIHKH PHU3HMKY € OIlIHKa PHU3UKY depes
HeOe3nmeky Ta OOdIKy IMOBIPHOCTI HETaTMBHOTO BIUIMBY PI3HUX  PIBHIB
AHTPOIIOTEHHUX (DAKTOPIB HABKOJIMIIIHBOTO cepeoBHIna [4].

Pusuk — 1e ycBimomiieHa HeOe3reka BHHUKHEHHS MO 3 BU3HAUYCHUMU Y
mpocTopi 1 4yaci HeOaKaHMMHU HaciigkaMu. Taka (gopMa BU3HAYEHHS PU3UKY, 3a
AYMKOIO aBTOpIB, JOCTaTHHO 3py4yHa, TOMY IO JO3BOJIIE O0’€THATH y OJHOMY
MOKA3HUKY PI3HOPIAHI JaHl Opo 00’eKT Ta CyO0’eKT HEOE3NeKH, OJepKyBaTh
IHTErpajibH1 OLUIHKK PU3UKY B1J HEOOMEXKEHOI KIJIbKOCTI HETraTUBHUX MPOLECIB Oyb-
SAKOTO0 TeHesy [5].

CyTTeEBUM MOMEHTOM B €KOJIOTIYHHMX JOCIHIKCHHSX € BU3HAYCHHS TMOHSATTS
€KOJIOTIYHOTO PHU3UKY, SAKE IO TEMEPIIIHBOTO Yacy TPAKTYETHCS HEOAHO3HAYHO. Pi3HI
BUCHI B 3aJIEKHOCTI BiJi KOHKPETHOI Tally3l 3aCTOCYBaHHS KOHIICMIIT PHUBHKY
PO3IIIAIal0Th MOro pi3Hi BuAM. barato aBTOpiB 10 MpoOJieM €KOJOTIYHOTO PU3UKY
BIJIHOCSITh HE TIJIbKU PU3UK JIJISI 3I0POB’ Sl HACEJICHHS, ajle ¥ psiJl IHIINX BUJIIB PU3UKY.
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Tak, HayKOBIIl PO3PI3HSIIOTh TaKl BUJIU €KOJOTTYHOTO PU3UKY: 1) pU3UK pyHHYBaHHS
MPUPOJHUX CHUCTEM; 2) PU3MK IS 3/I0pPOB’S HACEJIEHHS; 3) PU3UK TEXHOTECHHUX
CUCTEM JMJii KOHKPETHOTO IMPOMMCIOBOTO MIANPUEMCTBA; 4) PHU3UK Yy KEpyBaHHI
MPUPOJHUMHU pecypcamMu; 5) PHU3MK NPUPOJHHMX KartacTpod; 6) PHUUK BIUIMBY
pEriOHANTLHUX BINCHKOBUX KOH(IIKTIB; 7) pU3UK €KOJOTIYHOTO TEPOPHU3MY.

Konueniis ass 310poB’st II0AMHU chOpMyBaach JHUIIE B OCTAHHE AECITUPITUSL.
Criouatky mTOJIOHI MOHSATTS 3aCTOCOBYBAJIMCH JIMILIE JO CHUTyalid, 110 3B’si3aHl 3
aBapisiMu, karactpodamu [3-4].

He nuBnsunch, Ha HEOMHO3HAYHICTH CAMOIO ITOHATTS 1 HIAXOMIB OO OILIHKH
€KOJIOTIYHOTO PU3UKY, B TEMEPIIHIN Yac el HaMPSMOK € HalO1IbII EPCIEeKTUBHUM
1 IIBUAKO PpO3BHUBAETHCSA. Y CaMOMYy MPHUHIMII aHAI3y PHU3HMKY 3aKJIaJeHO
BUHUKHEHHS TMOXIJHUX TOHATh. Tak, BHUKOPUCTaHHA IHOTO MiAXOAY BIIKPHBAE
MO>KJIMBI IIJISIXU PIILIEHHS PSAAY MPo0OJeM TOKCUKOJIOTII 1 TIFIEHIYHOT0 HOPMYBaHHS.

Ominka pusnky 3 OOKy TpPUBAJIO [IIOYUX HHU3BKOPIBHEBUX (PaKTOpIB
HABKOJIMIIHBOTO CEpPEJOBUINA, MiJ BIUIMB SKUX JIIOJAWHA MOXE MIANanatd y
3BHYAalHUX YMOBaXx, Ha 37J0pOB’sl HACEJIEHHS B LIJIOMY, a00 1O0CTaTHbO BEJTUKUX TPYI
HACEJICHHS, 3aJUIIAEThCS HOBUM Ta MAaJOBMBYCHHM AaclEKTOM TiTi€HIYHOT HAyKH.
Kinbkicte poOIT Ha 110 TeMy TOCTIMHO 30LIBIIYEThCA, OJHAK I8 Tpodiema
3QJIMIIAETHCS 11I€ MAJIOBUBUEHOIO, HE AUBJISTYUCH HA 11 BEJIMKY aKTyallbHICTb.

3BUYAIHO, M1 PU3MKOM MarOTh Ha yBa3l Mipy 4acTOTH HACTaHHS MO/ii, B OCHOBI
KOl JISKUTH 11 IMOBIpHA XapakTepucTtuka [4-5]. B TemnepiiiHiii yac MPOMOHYIOThCS
PI3HOMA@HITHI TPAaKTOBKM 1 BHU3HAYEHHS TMOHATTA €KOJIOTIYHOIO PHU3HKY, IO
HEOOXITHO BpaxOBYBaTH IPH OLIHII HEOE3NEKH MIKIIMBUX (DAKTOPIB AJIsL 310POB’S
HaceneHHs. OLIHKa pU3UKY BKJIKOYAE IMOBIPHICTH TOrO, IO TPyHU JIOAEH OyIyTh
MIJJIATaTA BIUIMBY PI3HUX PIBHIB MAaTOM€HHUX BIUIMBIB, 1 TOTO, 10 Y AaHUX OCIO
BUHHUKHYTh HANE€BHO 1, a He 1HUI Hecnpusatriubl edextu [4]. Lli aBa enemeHTH
BIJINOBIJIaI0Th OCHOBHUM AaCIIEKTaM aHali3y PU3UKY — aHaJi3y iX BIUIMBY 1 aHAI3y

e(heKTiIB.
B MenuKo-eKOJIOTIYHUX TOCIIIKEHHIX BHKOPUCTOBYETHCS 4 BHANW PU3HKY, IO
BHU3HAYAETHCS  PO3PAXYHKOBHUMH  METOAAMM:  BIJHOCHHH,  aTpHOyTHBHHIA,

aTpUOYTUBHUMN MOMYJISAIMHUHN 1 TonyJisiiHa Ppakiiist aTpuOyTHBHOTO PU3UKY [5].

BigHocHu#l pu3MK pPO3paxoBYEThCS SK BITHOIIEHHS KIJIBKOCTI JIOACH, SKi
I1JIaIaf0Th M1/ BIJIMB 3 HASBHICTIO €(PEKTIB 3MiH y CTaHI 3JI0POB’s, 10 KUIBKOCTI
JrOACH, sIK1 He MANagaroTh MiJ] BIUIUB 3 epeKTaMu 3MiH y CTaHi 370poB’sa. Bennunna
BiJTHOCHOTO PHU3UKY J03BOJISIE BUMIPSITH MATOTEHHY CHITY YMOB, 3 SKHMH aCOIIFOETHCS
daktop pusuky. OpHak, BIiH HE Jda€ YsIBICHb MpPO aOCOJIOTHY BEIUYUHY
3aXBOPIOBAHOCTI.

ATpuOyTHBHUII pPU3HK BHUKOPUCTOBYETHCS JJIi BHUMIPIOBaHHS aOCONIOTHOI
BEJIMYMHU 3aXBOPIOBAHOCTI. BiH pO3riIAgaeThes K PI3HUI MK KUIBKICTIO JIFOJEH,
110 TI/Taa0Th MM BIUIUB, 3 €eKTaMU 3MiH y CTaH1 3JI0pOB’s, 10 KiJIbKOCTI JIFOJIEH,
10 HE MINaal0Th 1] BIUIUB, ajie MaloTh €(heKTH 3MiH y cTaHl 3710poB’s. Ha BiqMiHy
B1J1 BITHOCHOTO PU3UKY, aTpUOYTUBHUN BUMIpsi€ HOTO HACIIJIKH.

BigHocHuit Ta aTpuOyTUBHUN pHU3UK JO3BOJISE TIOPIBHATH MK COOOIO
IMOBIPHICTh 3aXBOPIOBAHHS B Tpylax HAacCeJICHHS 3 HAsBHICTIO a00 BIJICYTHICTIO
dakTopa pusuky. OgHak, BOHM HE JAaOTh YSABJICHHS IPO TMATOTCHHE 3HAYCHHS
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(dbaxkTopiB Ui MOMYJALIl B HUJIOMY. 3 II€0 METOK BUKOPUCTOBYETHCS IMOKA3HUK
NOMYJISIIITHOTO aTpUOYTUBHOTO pU3HKY. BiH pO3paxoBYETbCS TOMHOXEHHSIM
aTpuOYTHBHOTO PU3MKY Ha PO3MOBCIOKEHICTH MO BCIHA MOMYJIALIi KUIBKOCTI OCI0 3
edeKToM BIUIUBY (haKTOpa PU3UKY.

Inentudikariis GpaxTopiB pU3MKy BUMAarae BUSBJICHHS 3B S3Ky MK SBUIIAMH Ta
JIOKa3iB TOTrO, II0 BOHA HEBUMAIKOBA, MAE€ CTIMKUN XapakTep 1 € MONEpeIHUKOM
3aXBOPIOBAHHIO [4].

OcCKUIbKM MeXaHI3MHM BIUIMBY IIKIUIMBUX (PAKTOPIB HA 3/I0pPOB’S HACEJICHHS
MIPOCTEKUTH JTy>KE€ BaXKO, yBary JOCIIAHUKIB OyJI0 3B€pHEHO Ha aHali3 e(eKTiB, 110
CIIOCTEPITaIOThCS Y CTaH1 3JI0POB’Sl HACEJNEHHS. 3 IUX MO3UIIN PU3HK PO3TISIAI0ThH
AK IMOBIPHICTb TOT'O, IO Y NIEBHOI YACTUHU HACEJIECHHS! BUHUKHYTh HETaTUBHI €()EeKTH
[3]. Lleil crnociO OLIHKKA PU3UKY MOXE OyTH JeTani30BaHUN 3 TOYKU 30py €PeKTy
(Hampuknaa, pPU3MK HACTaHHA OKPEMOTO 3aXBOPIOBAHHSA, pPHU3WK HACTaHHS
nepea4acHol CMepTi 1 T. 11.).

Y CBITOBIA MPAKTHUIll OIIHKA PU3UKY HAWOUIBII YacTO MPOBOJUTHCS TIO
MMOKa3HUKaM CMEPTHOCTI 1 PIBHIO OHKOJIOTIYHUX 3aXBOpIOBaHb. [Ipu BCiil BaXkIMBOCTI
X KPUTEPIiB BOHU HE JIO3BOJISIOTH B TMOBHIN MIp1 OLIHUTH PU3HK, TMOB’SI3aHUN 3
JIE€I0 YCHOTO KOMIUIEKCY 3a0pyIHIOBAYiB OTOUYIOUOTO CEPEIOBHIIIA.

MixxHapOHUN AOCBIJ OIIHKKA PU3UKY € CBIJOIITBOM IIPO HEOOXIIHICTH OOIIKY 1
TUX 3a0pyAHIOBAYiB HABKOJHUIITHBOIO CEPEIOBUINA, SKi, HE MAaKYH KaHIICPOT€HHHUX
BJIACTUBOCTEH, MOXYTh OyTHM B 3HAa4yHIA MIpl IIKIAJMBUMH Ta TOKCHYHUMHM IS
HacesneHHs [1,2]. baraTto ¢akTopiB HABKOJMILIHBOIO CEPENOBUIIIA, SIKI 0€3M0CEPETHBO
HE BUKIMKAIOTh THUX YU IHIIMX 3MIH y OpPraHi3Ml, MOXYTb CIYy>XKUTH (DOHOM, IO
00YMOBIIIOE M1JIBUILICHY Yy TJIMBICTh JI0 1HIIUX OJHOYACHUX YW O1IBII Mi3HIX BILIUBIB,
3MIHIOBATH XapakTep YM TSHKKICTh MATOJIOTTYHOIO MPOIECy. 3aBAaHHs CTa€ 11e OLIbII
CKJIQJIHAM Y 3B 3Ky 3 TUM, IO CIIEKTP 3MiH y CTaHl 3J0pOB’sl, 3yMOBICHUI BIUTMBOM
(bakTOpiB CcepenoBHUIla, TyKE€ MUPOKUHA — BiA 3MIH (QYHKI[IOHAIBHOIO CTaHy 1
rOMEOCTa3y OpraHi3My 0 XPOHIUYHUX BHUJIIB MATOJIOTII.

B nocnmipkeHHSX TO OIIMHII €KOJIOTIYHOTO PH3HKY, IO TPOBOISTHCA ¥
TETIEePIIIHIN Yac, 3aJUIIa0ThCd HEBUPIIIICHUMHU MPOOJIEMH, 10 XapaKTEpH1 sl BCIX
MEIMKO-EKOJIOTTYHUX JIOCIIIKEHbD. 3okpema, npoOJieMa EKCTPAIoJIsIii
TOKCHUKOJIOTTYHUX JAHUX JO0 HU3bKOPIBHEBUX 3HAUEHbD, 110 XapaKTEPHI JJI pealbHUX
EKOJIOTTYHUX CHUTYAIIiil.

VY Toil xe yac, He TUBJISYHUCH Ha BCl CKIAJHOCTI, pO3poOJIeH] y TenepimHii yac
METOJIMKHA aHalli3y eKOJIOTIYHOTO PHU3HKY SIBISIOTH COOOI0 ICTOTHMHA KpOK,
HEOOXIIHUKA A7 PO3YMIHHS ~ MEXaHI3MIB  BIUIMBY  IIKIJJIMBUX  (paKTOPIB
HABKOJIMIIIHBOTO CEPEOBUIIA HA 310POB’ Sl HACEJICHHSI.

BucHoBku

1. OcHOBHI HampsIMK{ aHaji3y pPHU3UKY s 370pOB’S HaceleHHsS 3 OOKy
(hakTOpiB OTOUYIOUOTO MPUPOHOTO CEPEIOBUINA B TEIEPIIIHIN Yac aHAJIOTTYHI THM,
[0 3aCTOCOBYIOTBCSI B  TPAAULINHUX  €MiJAEMIONOTIYHUX  JOCHIKEHHSX 1
3MIMCHIOIOTBCS SIK 32 OIIHKOIO BIUIUBY (DAKTOPIB HABKOJIMIIIHHOTO CepeaoBHINA (10
KOHIIEHTpaIlli 3a0py/IHIOBaY1B), TaK 1 32 €EKTOM X BIUIMBY Ha 3/I0POB’Sl HACEJIECHHSI.

2. JIns oTpuMaHHA aJeKBaTHUX peE3yJbTaTiB HEOOXITHO BPaxOBYBAaTHU TaKOXK
COLlaJIbHI, >KUTJIOBO-MOOYTOBI 1 MaTepiajibHl yYMOBH UTTS, PIBEHb MEIUYHOIO
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Anomauia. B ymosax po3swupenHs MIHCHAPOOHO20 CRIBpOOIMHUYMEa ma no2nubieHHs.
IHmezpayiiHux npoyecie GOPMySaHHIO MIJHCHAPOOHUX MPAHCNOPMHUX KOPUOOPIE HANEHCUMb
npogioHa ponb Y  BUPIUIeHHI MPAHCNOPMHUX NpoOieM, hnos'a3anux i3 3abe3neyeHHAM
MINCOEPIHCABHUX EeKOHOMIYHUX, KYIbMYPHUX Ma [HWUX 38'3Ki6, 3 OOYLIbHICMIO CMBOpPEeHHs
MINHCHAPOOHOT MPAHCNOPMHOL IHpACMPYKMYPU, WO MAE V3200JCeHi MEeXHIYHI napamempu ma
3a6e3neuye 3acmoCcy8aHHs AK OCHO8U iHme2payii HAYIOHANbHUX MPAHCHOPMHUX CUCTNEM OO
c8imoeoi mpancnopmuoi cucmemu. Memoio € 6uBYeHHA NUMAHb NO OCHOBHUX NPUHYUNAX
CMBOPEHHs Ma QYHKYIOHYBAHHA MIHCHAPOOHUX MPAHCNOPMHUX KOPUOOPIE i mazicmpanet. 3HanHs
NPUHYUNIE CMBOPEHHS Ma  (DYHKYIOHYBAHHA —MINCHAPOOHUX MPAHCHOPMHUX — KOPUOOPI8 |
Mazicmpaneu Mawoms 8adciuge 3HAYeHHs Ol MAUuOYmHbOi OisIbHOCMI BUCOKOKBANI(IKOBAHUX
cneyianicmié 8 2any3i MpPAHCHOPMY NPU Op2aHizayii cucmem nepese3eHb BAHMANCi6 3 8UOOPOM
8UOY MPAHCNOPMY | MAPUWPYMI8 0OCMABKU, 8 NPOEKMHUX [ HAYKOB0-00CIIOHUYLKUX OP2AHIZ3aAYIAX |
YCMAaHOBAXx.

Knwuosi  cnosa:  mpancnopmyeanHs, — 6aHMANCONOMIK,  8AHMANCO000Ie,  AKICMb
00C1Y208)8aHH S, 308HIUHbOEKOHOMIYHULL, MPAHCNOPMHA CKIA008A.

Beryn

Hapasi B Ykpaifi BUpINIyIOTbCS KITFOUOBI MPoOIeMH 3a0€31eueHHS TO3UTHBHUX
CTPYKTYpHUX 3MIH B €KOHOMIIll, TOB'S3aHl 3 TIJBUIICHHAM €(QEKTUBHOCTI
BHYTPILIHHOTO BUPOOHHUIITBA Ta PO3BUTKY BHYTPIIIHHOTO PUHKY.

CyuacHi €KOHOMIYHI YMOBH, TOJIOBHOI PHCOI0 SIKMX € TIepexiJ] Ha «PUHOK
MOKYIIIIS)», BCTAHOBJIOIOTH HOBI BUMOTH JO OpraHizailli Ta ympaBJiiHHS pOOOTOIO
MIPOMMCIIOBUX MIANPUEMCTB, SIKI NOTPEOYIOTh IIBHJIKOTO pEaryBaHHs Ha 3MIHU
CTPYKTYpH Ta 00CSTy MOMUTY Ha MPOAYKIIiI0, 110 BUITYCKAETHCS, a TaKOX 30epiraTtu
OpraHizaiiifHo-eKOHOMIYHY CTIMKICTb.

OpranizaniiHo-eKOHOMIYHA CTIMKICTh — L€ 3JIaTHICTh 30epiraTd (piHAHCOBY
CTaOLIBHICTh 3@ MOCTIHHOT 3MIHM PUHKOBOI KOH'FOHKTYPH LUISIXOM YJIOCKOHAJICHHS Ta
[IJIECIPSIMOBAHOTO  PO3BUTKY  BUPOOHUYO-TEXHOJOTIYHOI Ta  OpraHizamiitHoi
CTPYKTYPH METOJaMH JIOTICTHKO-OPIEHTOBAHOTO yIIPABIiHHS.

B nanumit uwac mpoGnema 30epexeHHs MANPUEMCTBAMHU OpTaHi3alliifHO-
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€KOHOMIYHOI CTIHKOCTI BUPIIIYETHCS 3a JOMOMOTOK JIOTICTUYHOI KOHUEMIIIi, sKa
BKJIIOYA€ BIAMOBY BiJ] HA/UTMIIKOBUX 3aMaciB TOTOBOI MPOIYKIIIl Ta MIXKOTEpaIiitHOro
3amacy, yCYHEHHS MPOCTOIB O0JIalHaHHS, HEPAI[IOHAIIbHUX BHYTPINIHbO3aBOICHKUX
nepeBe3eHb, EPETBOPEHHS MOCTAYAIbHUKIB 13 IPOTHIICKHOI CTOPOHH Ha ApTHEPIB.
3rigHo 3 BuzHaueHHSM Kowmitery 3 Buytpimubsoro Tpancnopty €Bponeicbkol
Exonomiunoi Komicii OOH: "TpancnopTHUil KOpUAOp - 1€ YacTHHA HalllOHAJIbHOI
a00 MIKHAPOJIHOI TPAHCHOPTHOI CHUCTEMH, SKa 3a0e3rnedye 3Ha4HI MIKHAPOJIHI
BAHTAXXHI Ta MACaXUPChKI MEPEBE3EHHSI MK OKPEeMHUMH reorpadiyHUMU palioHaMu,
BKJIIOYA€ PYXOMHUM CKJIaJ 1 CTallOHapHI MOPUCTPOI BCIX BHUIIB TPAHCHOPTY, IO
OpamioTh Ha JaHOMY HalpsMKy, a TaKoX CYKYMHICTh TEXHOJOTIYHHUX,
OpraHizaiiifHO-MpaBOBUX YMOB 3/11ICHEHHS I[UX NePEBE3EHB".

TpancropTHa cucTeMa YKpaiHM MpeJCcTaBlieHa MPAKTUYHO BCiMa BHUJAMHU
Ha3eMHOro (3aJi3HUYHUM, aBTOMOOUIbHUIN), BOAHOIO (MOPCBHKUN, PIYKOBUI),
MOBITPSHOTO (aBlalliiHUN, BEPTONITHUN) Ta TpyOomposimHoro (HadTo-, Ta3o- Ta
aM1aKOMPOBO/IM, TPAHCIOPTYBAaHHS XIMIYHUX PEYOBHH) TpaHCHopTy. Po3BuHYyTO
TAKOXX KOMYyHaJbHUN TpaHcmopT. Crij 3a3HAYUTH BEJIMKY POJb HaIlOHAIHHOTO
TpaHCHOpPTHO-OpoxkHKOTO Komruiekcy (THAK) we mnume sk iHGpacTpykTypH
30BHINTHBOCKOHOMIYHHUX 3B'S3KIB YKpaiHU, a W SK BaKIMBOI CKJIAJ0BOI TNIO0AIBHOT
TPAaHCTIOPTHO-KOMYHIKAIIIHHOT CHCTeMH, IO 3a0e3rneuye TUHAMIYHUN PO3BUTOK
CBITOBOI TOPriBII (Hamia Jep’kaBa 3HAXOJIUTHCS Y 30HI PO3Taly’KEHOI CHUCTEMHU
MDKHapOJHUX TpaHcnopTHux kopunopiB — MTK) . Bonnowac B YkpaiHi 3pocTaHHs
MOMHUTY Ha TPAHCHIOPTHE OOCIYrOBYBaHHS CYNPOBOKYETHCS MiABUINEHHSM BHUMOT
710 HOTO SIKICHUX XapaKTEPUCTHK.

OCHOBHUII TEKCT

TpancroptHa cucTeMa YKpaiHM TMpeJCTaBlieHa MPAKTUYHO BCiMa BHUJAMHU
Ha3eMHOIr0 (3aJi3HUYHUM, aBTOMOOUIbHMI), BOAHOTO (MOPCHKHUM, PIUKOBUN),
MOBITPSHOTO (aBlalliiiHUM, BEPTONITHUI) Ta TpyOompoBigHOro (HadTo-, ra3o Ta
aM1aKOIMpPOBO/IM, TPAHCHOPTYBAaHHS XIMIYHUX PEYOBHH) TpaHCHopTy. Po3BuHYyTO
TaKOX KOMYHaJIbHUI TPAHCIIOPT.

Cnig 3a3HaYUTH  BEJIMKY POJIb HAIIOHAJIBHOTO TPAaHCIOPTHO-TOPOKHBOTO
komruiekcy (TIK) ne nuiie sk 1HPpacTpyKTypHu 30BHINTHBOSKOHOMIYHHMX 3B'SI3KIB
VYkpainu, a ¥ SK BaXXJIUBOI CKJIAJIOBOI TIOOAIBHOI TPaHCIIOPTHO-KOMYHIKAIIHHOT
CHUCTEeMH, IO 3a0e3nedye AUHAMIYHUM PO3BUTOK CBITOBOI TOPTiB (Halla JepkaBa
3HAXOJIUTHCS Yy 30H1 PO3TalyKEHOI CHCTEMU MI)KHAPOJHUX TPAHCTIOPTHUX KOPHUIOPIB
— MTK) . Bognouac B YkpaiHi 3pocTaHHS TOMHUTY HA TPAHCTIOPTHE OOCITYyTrOBYBaHHS
CYTIPOBO/I)KY€THCS MIABUILIEHHSM BUMOT J0 HOTO SKICHUX XapaKTEPUCTHK.

3a poku He3anexHOCTI B Ykpaini 3HayHo (Ha 1141 kM, abo maibke Ha 5%)
3MEHIIWIACA JOBXKHMHA 3alli3HUYHUX KOJiM, 1[0 eKCIUTyaTyIOThCs, MpPOTE 3pocia
yacTka enexkrpudikoBanux (3 35,6% y 1990 p. no 44,9% y 2009 p.). 3 6inbm Hix 4
TUC. KM. BOJHUX HUIAXIB 10 2,15 THC. KM. 3MEHIIMJIACA MPOTSKHICTH PIYKOBUX
BOJIHUX apTepiil, 110 BUKOPUCTOBYIOTHCS JJISl TIEPEBE3CHHS BAHTAXKIB 1 MAaCaXKHUPIB.
Huni BOoHM mnpejncTaBiieHI MEpeBaXHO MPOTSHKHICTIO pycen JlnHimpa Tta JlyHaro.
3pocTaroTh 3arajbHa MPOTSDKHICTH aBTOMOOUIRHUX Jopir (xoua y 2009 p. BoHa
ckopotuiiacs nopiBHsiHO 3 2008 p. maibke Ha 7 KM) Ta 4acTKa JOPIT 3 TBEPAUM
nokpuTTsM (3 93,7% y 1990 p. no 97,8% y 2009 p.) . Tum yacoM nyke MOBLIBHO
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30UIBIIYETHCS] MPOTSAKHICTH AaBTOMOOUIBHMX JOPIT, BIAHECEHUX JI0 aBTOOaHIB, abo
Tux, mo MatoTh [ un Il kareropii. Ha ceoromni B Ykpaini € murmie 280 kM MBUAKICHAX
aBTOMOOUIBHHUX JIOpIT, #AKI BIANOBIJAIOTH YCIM MDKHApOJAHUM HOpMam: IIe
aBTomarictpains KuiB — bopucmine Tta (Ha okpeMux aiisHkax) nqopora KuiB — Opneca.
HasiBricTh aBTOMOOUTHHUX Jopir I Ta II xateropiit cranoBuTh 6113bK0 9%, 1 JuIIe
2,2 Tuc. KM 3 HUX TT0OyZI0BaHO 3a mapaMmerpamu I kaTeropii.

[ToripieHHss OCHOBHHX TOKAa3HUKIB (DYHKITIOHYBaHHS TPAHCIIOPTHOI CHUCTEMHU
Ykpainu mig yac (iHaHCOBO-€KOHOMIYHOI Kpu3uW OOYMOBJIEHO, IEpIl 3a BCe,
CKOPOYCHHSM TIOMHTYy HAa TOCIYTd  TPAHCHOPTY 3 OOKy  TPOBITHUX
BaHTaX0(opMyrounx rairy3eil €KOHOMIKH, a TakoXX 3 OOKy HaceleHHs (K 00
BaHTAXHUX MIEPEBE3€Hb, TAK 1 II0JI0 TEPUTOPIATILHOTO MEPEMIIIIEHHS HOTO CaMOT0) .

AHaTUKU criofAiBaroThes, 10 3 2010-2011 pp., micist 3aBepiieHHs PyHHIBHOTO
BIUIMBY CBITOBOI (DIHAHCOBO-€KOHOMIYHOI KpHU3H, MOYHETHCS HOBA JOBra XBWIS Yy
CBITOBOMY €KOHOMIYHOMY 3pOCTaHHI, sIka JocsrHe cBoro makcumymy B 2020-2040
pokax. Mnerbes mpo Te, MO B HAHOIMKYOMY JIECSTUIITTI GKOHOMIKH KpaiH IIe He
030y Iy ThCs KPU30BUX TEHICHIIIM, a JesAKl 3 HUX MOXKYTh HE JIMIIe 30epertucs, a i
nocuuTCh. CTPyKTypa CBITOBOTO NMPOMMCIOBOTO BHPOOHHMITBA, IIBHUJLIE 3a BCE,
BI/IUy€ 3MIHHU, 3yMOBJICHI MPUCKOPEHUM PO3BUTKOM BHCOKOTEXHOJIOTTYHOTO CEKTOpa
(mepemycim, 1€ CTOCY€ThCS ©10 HAHOTEXHOJOTIHN), eKoJoriyHoi iHmycTpii (il
3aBJAHHSIMU CTaHYTh BUPIIIEHHS MPOOJIEM IMOBHOI MEPEepOOKH Ta yTHIII3aIlll HasIBHUX
MIPOMMCIIOBUX Ta KOMYHaJIbHUX BIIXO/IB, peadimiTallis IPyHTIB Ta BOAOKWM) MOBITPS),
a TaKOX E€Hepro30epiralourMx TEXHOJIOTIM y BCiX cepax €KOHOMIKH Ta JIOJCHKOI
TISIBHOCTI.

OcHOBHOIO  TpOOJIEMOIO  aBIAIIHHOTO  TPAHCIOPTY, sSIKa  MOTpedye
AKHAWIIBUIIONO PINIEHHS, € TEXHIYHE HEBIAMOBIJIHICTh BITYM3HSHUX A€pOIOPTIB
cTtangaptaM MuikHapoaHoi opranizailii nuBuibHOI aBiamii (IKAO) ta MixxkHapoaHoi
acorianii asiamiiiHoro tpancnopty (IATA). IIponyckHa CpOMOKHICTh TEpMiHAIIIB
Ta KUIBKICTh MICIb JIJISl MApKyBaHHS TOBITPSHUX CyJeH HemoctatHs. KamitanbHi
OynmiBial Ta crnopyad (30Kpema 3JITHO-TIOCAIKOBI CMYTH, PYJDKHI JOPDKKH Ta
NEPOHHO-BOK3QJIbHI ~ KOMIUJIEKCH) TMOTPEOYIOTh HEraHoi peKOHCTPYKLii AJis
3a0e3neueHHs Bumor YE®DA mij yac mpoBeleHHs (PiHANIBHOI YaCTUHU YEMITIOHATY
E€sponu 2012 p. 3 dpyTOOIY.

BiacytHa nepkaBHa mporpama IMOHOBJICHHS PYXOMOTO CKJIAy BITUM3HSHUX
aBiaKOMMaHi{, Xo4ya Mpo HEOOXiAHICTH ii po3pobku wHnuiocs me y 2008 p. y
BinnoBigHoMy Pimenni PHBOYVY. [loci y BnagHMX CTpyKTypax BUBYAIOTh NMUTAHHS
npo BigMminy [I/IB mpu BBe3eHHI HOBHX I1HO3EMHHX JITaKiB, aHAJIOTH SIKUX HE
BUpOOJsie BITYM3HSHE aBiaOyayBaHHS; pO3MNIAAAIOTH MPOEKT 3aKOHY MO0
patudikamii KeinrayHcekoi xonseHiii (Ykpaina mignucana ii me 2004 p.), sxa
J03BOJIUTh €(EeKTUBHIIIE BUKOPUCTOBYBATH JII3UHIOBI CXEMH NpPUI0AHHS TEXHIKH,
HamararoTbcs 3a0e3neuyBaTd BUKOHaHHS  Crpaterii  pO3BUTKY  BITYU3HSIHOI
aBlallifiHOi MPOMUCIOBOCTI Ha mepiof 10 2024 poky (CXBaJIeHOI PO3MOPSIKEHHIM
Kab6inery MinictpiB Ykpainu Big 27 rpyaus 2008 p. Ne 1656-p). Bomnouac
MOCTYIOBE TTOCTKPHU30BE €KOHOMIYHE 3pOCTaHHs B YKpaiHi BUCYBa€ HOBI BUMOTH JI0
il TpaHCIOPTHO1 1HOPACTPYKTYpPH.
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BucnoBku

BaxnuBum HampsMoMm peanmizailii MOTEHIlally HasBHOI Ta MalOyTHHOI
TPAHCIOPTHUX  1HPpacTpykTyp  YKpaiHM €  TOCWIEHHA  MDKHApPOJHOTO
criBpoOiTHUITBa. Hamriii nep:xkaBi HeoOXinHO pedopMyBaTH CBOIO TPAHCHOPTHY
CUCTEMY Ta TapMOHI3yBaTU BHYTPIIITHE TPAHCIIOPTHE 3aKOHOJABCTBO 3 BIAMOBIIHUM
3akoHomaBcTBoM €C (acquis communautaire), OO0 TMOBHICTIO BUKOPHUCTATH
TPAaH3UTHUI TIOTCHIIAN KpaiHW Ta 1i BUTAHE Teorpadiude monoxeHHsA. [o
MpIOPUTETHUX HAINpPsIMIB yAOCKOHAJIEHHs1 cHiBpoOiTHUIITBA YKpainu 3 €C vy
TPAHCHOPTHIN cdepi HaNeKaTh: PO3BUTOK IHPPACTPYKTYpU (TPAHCHIOPTHOI, MUTHOI,
iHdopmaniiiHoi Ta 1H.); 1HTerpamis a0 CHUIBHOTO €BPOINEUCHKOTO aBlalliifHOro
npocropy (ECAA); mnigTpuMka 1HTEpPMOJAIBHOCTI Ta CHIBPOOITHULITBO Y
BUKOPUCTAaHHI KOCMIYHUX CHCTeM Yy paMkax mignucanHoi y 2005 p. Yromu mnpo
CIIBIpAII0 II0JI0 IMBUIBHOI TJ100aIbHOI HaBIralliiHOI CYNyTHUKOBOI CHUCTEMH
(AIICC) wmix €C, ioro pepxaBaMH-4wieHaAMH Ta YKpaiHOW0; YKJIaJIlaHHS
JIBOCTOPOHHIX yTOJ MPO TPAHCHOPTHE CHOJYYEHHs (32 BUIAMU TPAHCIIOPTY) MK
VYkpainoro Ta nepxkaBamu — wieHamu €C. Tak 3Banuii «Ilopsmok neHHMI acortiamii
VYkpaina — €C» MICTUTh TOJOXKEHHS TPO HEOOXIAHICTH PO3POOKH KOHIICTIIii
JIEp’)KaBHOI TOJNITUKU CTAJIOTO PO3BUTKY BCIX BHJAIB TpPAHCIOPTY, sika O
y3rojukyBanack 3 binoro Kuuroro €C 11010 Tpancnopty Ta nepeadayana NOCUIeHHS
B32€MO/IIi TPAHCTIOPTHUX CUCTEM, CTIPUSHHS JOCTYITHOCTI TpaHCIOPTHOI npodecii Ta
PUHKIB IE€pEBE3€Hb, MOTOKEHY MOJITUKY 3MILHEHHS KOHKYPEHTOCIPOMOKHOCTI,
JEpKaBHY JOMOMOTY, (hICKalIbHY rapMOHI3aL110, OE3MEeKy pyXy TOLIO.

Takox BiioMO, 0 YKpaiHa BXOAUTh y CIMKY CBITOBHX JIep:KaB, O BOJOIIOTh
MOBHUM LIMKJIOM CTBOPEHHS aBiallifHOI TEXHIKU (30KpeMa, 3a TaKUMHU HaIpsIMKaMH,
AK JITakoOylyBaHHS (pEerioHajibHI Maca>kKMPChbKi Ta TPAHCIOPTHI JIITAKHW); aBlalliiiHe
IBUTYHOOYIyBaHHS, aBiallilHe arperatoOyayBaHHS; OOpTOBE paaiOCIEKTPOHHE
oOJaJHaHHS, OpPIEHTOBAaHE Ha BUKOPHUCTAHHS CYNYTHUKOBUX CHCTEM 3B'SI3KY ,
Hapiramii Ta  CIOCTEpPEe)KEHHs, HaJUIeTKI Ta JIeTKl JHTaldbHI  amaparTw,
BEpPTOILOTOOYAyBaHHS; s peanmizarili HassBHOrO MOTEHIady B I Tamy3l Halia
Jep)kaBa Ma€ HapoIyBaTH BHUITYCK HOBUX MOJEJICH JITakiB, SKl BIANOBiAIMA O

BUMOTaM 3aMOBHHUKIB 3 KpaiH A3ii, Adpuku, JlaTuHCchKOi AMEpHKH, a 3roJoM — 1
€C.
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Abstract. In the context of expanding international cooperation and deepening integration
processes, the formation of international transport corridors has a leading role in solving transport
problems related to interstate economic, cultural and other ties, with the feasibility of creating an
international transport infrastructure that has agreed technical parameters and provides
application as a basis for integration of national transport systems into the world transport system.
The aim is to study issues on the basic principles of creation and operation of international
transport corridors and highways. Knowledge of the principles of creation and operation of
international transport corridors and highways is important for the future activities of highly
qualified specialists in the field of transport in the organization of freight systems with the choice of
mode of transport and delivery routes, in design and research organizations and institutions.

Key words: transportation, cargo flow, cargo turnover, quality of service, foreign economic,
transport component.
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V]IK 656.11
EVALUATION OF THE EFFICIENCY OF THE SYSTEM OF TRANSPORT
SERVICES FOR ENTERPRISES, TAKING INTO ACCOUNT REGIONAL

AND TECHNOLOGICAL FEATURES.
OHIHKA E®EKTUBHOCTI CUCTEMU TPAHCIHHOPTHOI'O OBCJIYT'OBYBAHHA
NIAINPUEMCTB 3 YPAXYBAHHSIM PETTOHAJIBHUX TA TEXHOJIOT'TYHUX
OCOBJIUBOCTEI.

Pomazkov M.V. / Iloma3kos M.B.
c.t.s., as.prof. / k.m.H., 0oy.
Kovalenko M.S./ KoBanenko M.C.
asperant/ acnipanm
Pryazovskyi State Technical University, Mariupol, Universytets’ka, 7, 87555
Tlpua3zoscwvkuil deporcasnuti mexHiynuil yHieepcumem, Mapiynone, Yuieepcumemcwka, 7, 87555

Anomauin. Memanypeitina npooyKyisi € nepuiord 8 CHUCKY eKCNOpmMHUX moeapie Yxpainu. B
yMOo8ax we 8030a€me KOHKYpeHYli, Memanypais npayrioe 8 pexicumi, Koau Nponosuyis nepesuuyye
nonum. Y ceimi 3anuwiaromecs i30ymkosi cmanvHi nomyxcnHocmi. 3a pisHumu oyinkamu, ye 2,2
MinbsApoa mow, AKi 3apas 3asawmadxceni Ha 70%. KoHKypeHmocnpomodcHicms memanypiiHux
NIONPUEMCME Y BeNUKIll CMYNeHi 3aiedcums 8i0 AKOCmi upodienoi npodyKyii, a mak dce
weuoxkocmi euniagku cmanu. Mepoio 0ocniodxicenns € 3a6e3neuenHs HenepepusHocmi noCmynieHHs,
CMpame2iyHo  8ANHCIUBO20 CUPOBUHU Ol pOOOMU  MEemanypeitiHux RniONPUEMCME 6 YMO8aX
HecmaoibHOI eKOHOMIKO-noaimuuHoi cumyayii 8 pecioni. Q0 €kmom 00CiONHCeHHs € 30IUCHEHHS
00CMasKU  3aNi3H020 KOHYenmpamy O Memanypeiunux nionpuemcme micma Mapiynons.
IIpeomemom Oocniddicenns € JN02icmMu4Hi Yyenu HNOCMABOK CUPOBUHU ONd MemanypitiHux
nionpuemcms YAT « MMK imeni IJIBUYA»

Knwuoei  cnosa:  mpauncnopmyeanus,  6AHMANCONOMIK,  BAHMAINCO0DI2,  AKICMb
00C1y208Y8aHHS, 306HIUHbOEKOHOMIYHUU, MPAHCHOPMHA CKIAO08A.

Beryn.

TpancnopT - 1e CyKyNHICTh HUISAXIB CIOJYYEHHS Ta PYXOMHUX IEpPEBI3HUX
3ac001B, a TaKOX PI3HUX CIIOPYJ Ta MPHUCTPOIB, [0 CTBOPIOIOTH ONTHMAJIbHI YMOBHU
JUIS 1XHBOI B3a€MOJIIi. 3aBISKH TPAHCIOPTY CTBOPIOIOTHCA HEOOXITHI YMOBU IS
3aBepUICHHs] BUPOOHUYMX MPOIIECIB 13 BUPOOJIEHHS pi3HOI mpoaykuii. [Ipoaykiieto
TPAHCIIOPTY CJiJ] BBaKaTH OE3MOCEPEAHHO TPOIEC TEPEMIMICHHS TOBapiB Bi
BUPOOHMKA JO CIHOXHBada. Y KpaiHaX 3 PHUHKOBOK EKOHOMIKOIO BUIbHE
HIAIPUEMHUITBO 32 JIONOMOIOI0 TPAHCHOPTY PO3BUBAETHCS Ta BIOCKOHATIOETHCS,
BCTAHOBJIIOIOYH Ta 3MIITHIOIOYH 3B'S3KUA 3 PI3HUMHU MIANPUEMIIIMH 3 PI3HUX KpaiH.
Taka B3aemojis CTBOPIOE HEOOXIAHI YMOBHM JUIsi OTpUMaHHS NPHOYTKY BCIM
y4aCHHKAaM 30BHIIIHbOCKOHOMIYHOI MISJIBHOCTI. Y OaraTbox KpaiHax CBITY, K 1 B
VYkpaiHi, € nepxaBHI OpPraHH PETYJIOBaHHSA PI3SHUMU E€KOHOMIYHUMHU CHCTEMamH,
BKJIIOUAIOYM TpaHCHopT. [lepkaBHi 3ai3HUII IIUPOKO MOIIMPEH] y KpaiHax CBITY, €
TaKOX JEep>KaBHI MOBITPSAHI JIIHI{, aBTOMOOUIbHHI Ta IHILIMNA TPAHCHOPT.

3aeoannsa pooomu:

1. IIpoBectn aHai3 IIsUTBHOCTI MIANPUEMCTBA y c(depl 3aKyMmiBil Ta MOCTaYaHHS

CUPOBHHHU.

2. Buznauntu ocHoBHEX noctadaiabHUKiB XKPK mis [IpAT « MMK imeni umigay.
3. Po3pobutn cxemy nocrauanus 3PK 3 ypaxyBaHHSIM CE30HHHX OCOOJMBOCTEN
IIEPEBE3CHHS.
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4. 3pobuTtu BUOIp MapuIpyTy Ta po3paxyHok noctadanHs JKPK.
5. 3n1IACHUTH aHaJ13 MOEIHAHHS MPUUHATHUX MAPIIPYTiB METOAOM.
OCHOBHHUI TEKCT
3ami3030pHUI  KOHIIGHTpAT IMOCTABIAETHCS SIK TOBApHMA TMPOAYKT 1

BUKOPHUCTOBYEThCS SIK HamiB(aOpukaT s BUPOOHHUITBA JIOMEHHHX KOTYHIB 1
KOTYHIB MiJl MeTam3aiito. Bugobyra pyaa 1poOuThCs 1 MOApiOHIOETHCS, MICIS YOTO
30aradyeTbcs B KUTbKa CTaAiil 3 BUKOPUCTAHHSM MOKPOI MarHiTHOI cemapariii Ta
MarHiTHUM 3HenuiaMmatoBaHHSIM. [IOTIM KOHIIEHTpaT 3HEBOJHIOETHCS. Y 3UMOBHUUI
nepiosl 3a TOTOKEHHSIM 13 3aMOBHUKAMHM MPOBOAMTHCS CYIIIHHS KOHIIEHTPATY.
3ai1i3030pOBHIA KOHIIEHTPAT € TTHJIOM MOPOIIOK TEMHO-Ciporo Konbopy. [lutoma Bara
4,7 1/mM3. 3anexHo BiJl BOJIOTOCTI 3MIHIOEThCS O0'€éMHA Maca Ta KyT MPUPOIHOrO
YKOCY KOHIIeHTpaTy: npu Bojorocti 8% 38,5°, mpu Bosorocti 0,7% - 35,7°. Ilpu
BoJiorocTi oHaa 8% mij Ji€ro BiOpallii KOpIycy Ta XUTaBHUIIl MOXKE MEPEXOJUTH B
PO3PLKEHU CTaH 1 MepeMilllaThCi B CYyJHI, TOMY 3ali30pyJAHHA KOHIIEHTpAT
MPUIMAIOTHCS JI0 TIEPEBE3CHHS BOJIOTICTIO He OuIbIne 8% y mepion Bif 15 TpaBHS 110
30 BepecHs, B pemITy PoKy - He Outbine 2% . 3HMKEHHS BOJIOTOCTI 0 OE3IEYHOTO
nepeauty Moxe OyTH 31MCHEHO Ha MpuYaliax HaBaHTAKEHHS MUISTXOM BJAIITYBaHHS
JPEHOBAHUX OCHOB il MITA0ESIMU. Y CyXOMY CTaHl Ma€ TUIMHHICTh 1 BUBITPIOETHCSL.
BpaxoByroun Benuke MUIOYTBOPEHHS 3a1130PyIHOTO KOHIIGHTPATy B CyXOMY CTaHi,
MpU BOJIOTOCTI MeHIe 2% He0oOXiTHO 3BOJIOKYBAaTH MOTO J0 HaBaHTakeHHs. [Ilpu
BaHTA)XHO-PO3BAHTAXYBAIBHUX pOOOTaxX 3 KOHIICHTPATOM MOBHHHI JOTPUMYBATHCS
MPaBUJI OXOPOHHU TIpalll, 10 BIAHOCATHCS A0 BaHTAXIB, 10 NUJIATh. He 103BosIEThCS
XOJIUTU 3a30pYAHUM KOHLEHTPAaTOM Yy TPIOMI CylnHa. Y pasi moTpedu Ha LUbOMY
MOBEPX BaHTAXy BCTAHOBIIOETHCS Tpam. Maca KOHIIGHTpaTy, IO MepeaaeThes 13
3aJI3HUYHOTO HA BOJHUN TPAHCIOPT, BU3HAYAETHCS 3BAXKYBAHHSIM Ha BaroHHUX
Barax, a mpu mepenadi oro mopToM abo BIACHUKOM BaHTaXy CYIHY 1 Ha3aja - 1O
ocanl cyaHa. Maca, ska BH3HAYa€ThCA 3a OCAJOM CyJHA, BKAa3ye€ThCS B aKTi
HAaBAHTAXKEHHSA-PO3BAHTAXKEHHA 200 371aBady.

JocaigkeHHs: MOCTaYaJIbHUKIB

306HIWHIL PUHOK
Taoauusa 1
Haii0inb1mi BUpOOHMKH 321i30PYAHOI CHPOBHHH
Komnanis Kpaina Bupo0HuYa NOTYKHICTh, MJIH T/pPiK

Vale bpazuis 417,1

RioTinto BenukoOGpuTanis 273,7

BHP Billiton ABcTpais 188,5

ArcelorMittal BenukobpuTanis 78,9
FortescueMetals ABcTparis 55,0

EBpasxomnainr Pocis 56,90
MerTannoiHBECT Pocis 44,7

AnBen Kuran 44,7

Mertunsect VYkpaina 42,8

XOJIAUHT

AngloAmerican FOAP 41,1

LKAB MIBenms 38,5

ISSN 2663-5712

62

www.sworldjournal.com


https://ru.wikipedia.org/wiki/Vale_(%D0%B1%D1%80%D0%B0%D0%B7%D0%B8%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Rio_Tinto
https://ru.wikipedia.org/wiki/BHP_Billiton
https://ru.wikipedia.org/wiki/ArcelorMittal
https://ru.wikipedia.org/wiki/Fortescue_Metals
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=AnBen&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/Anglo_American
https://ru.wikipedia.org/wiki/%D0%AE%D0%90%D0%A0
https://ru.wikipedia.org/w/index.php?title=LKAB&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D1%86%D0%B8%D1%8F

s
‘ e
SWorldJournal Issue 10 / Part 1 (g

Vale S. A. - Opa3unbcbka ripHUY000yBHA KOMIIaHIsI, OJHA 3 HAMOUIBIIMX y CBITI.
3aiimae TIPOBITHE MICIIE Y CBITI 3 BUAOOYTKY 3aJi3HSIKY 1 HIKEIIt0, OCHOBHI BUPOOHNYI
MOTY>KHOCT1 3HaxonATbest B bpasumii B mrarax MinacXKepaiic ta [Tapa. Kommanis
Bosiojiie 10 3aBomamMu 3 BUPOOHUIITBA 3aTI30pyaHUX KOTYHIB y bpaswmii Ta me 2 B
Omani. OcHoBHUM crioxuBadeM € Kurait (54%), A3sis 3aramom — 69%, €Bpona —
15%, bpazunis — 11%. 3aranpHi 3an1acu pyIu OIIHIOIOTHECS B 17,5 MIpa. TOHH, 3 HUX
NOBEJEHUX — 8,3 MJIp]I. TOHH.

Buympiwniv punok

Y maxtoynpasimiaHi ITAT «ApcenopMitran Kpusuit Pir» 31a1icHIOETBCS
BUJIOOYTOK IUJIACTOBUX KOPUCHUX KOMAJIWH MiA3€MHUM crnocoboM. OCHOBHUMHU
BUJIaMU MPOAYKIT MIAXTOYIPABIIHHS € KOHIIEHTPAT 3a1130pyJHOT0 MarHETUTOBOTO
BMIiCTY 3ami3a 65,51% ta Bosoru 10,5%, armomepaiiiiina pyia 3 BMICTOM 3aji3a He
Huxde 53,5% Ta HexkoHAuIiiiHA ¢pakiis pyIHOI Macu (JIOMEHHUM IIMAaToOK) 13
BMicTOM 3ainiza He Hmkue 34%. Jlo ckmagy IIAT "ApcenopMirran Kpusuit Pir"
BXOJSTh Taki IMIIPO3IUIM: Imaxta iM. Aptema, maxrta «[IpoxigHuIbKa», TipHAYUN
1nex, JpoOuibHO-copTyBasibHa  (abpuka. IlpoektHa  mortyxknicth  [TAT
«ApcenopMirran Kpusnii Pir»: - armomepairiiina metaneBa pyaa - 1600 Tuc. T Ha pik
- cupa pynaa iHmoro Buao0yTKy - 150 tuc. T Ha pik OCHOBHMMH TMOCTadaJbHUKAMH
3aJ1130pyAHOTO KOHIIEHTpATy JJII METadypriiHuX MiANPUEMCTB MicTta Mapiymnosus €
[arynenpkuii TipHU4Yo-30arauyBanpbHUl kKoMOiHaT (M. Kpusuit Pir), IliBHiuHMI
rippudo-30arauyBasibHuii  komOiHaT (M. KpuBuit Pir), [leHTpanbHuil TipHUYO-
30arauyBasibHui komMOiHaT (M. KpuBuii Pir). Jlani rippu4o-30arauyBajibHi KOMOIHATH
ta [IpAT «MMK imeni limaigay € akTUBaMH OJTHOTO XOJIIMHTY, TOMY BOHM OLIBII
HaJlliHI cepel MOCTAYaJIbHHUKIB, SKICTb NPOAYKLIi, [0 BHUPOOJAETHCA HUMH,
BI/IMOBIJJa€ BUMOTaM KOMOIHATY, 1 BUOIp iX SIK MOCTa4aJIbHUKIB O1IbII JOIIBHUN Y
a1 BeaeHHs 013Hecy. [IAT «IHI'3K» peanizye 3anizopynuuii konuentpat (ZKPK) 13
BMicToM 3aii3a Bija 64,0% 1o 67,0%. [loctauanHs 3a1130pyAHOTO KOHIICHTPATY, KU
BUKOPUCTOBYETHCS SIK CUPOBUHA JIsi BUPOOHUIITBA CTajl Ta YaBYHY, BUPOOJISIOTHCS
Ha METalIypriiiHi koMmOiHaTH YKpaiHM Ta Ha exkcrnopT. PiyHuii oOcsar peamizaiii
OpPIEHTOBHO CTaHOBUTH 14 MIUIH TOHH KOHIIEHTpaTy. BigBaHTa)KeHHS MpPOBAIUTHCA
3aJII3HUYHUM TPAHCTIOPTOM, MapIIpyTHUMH Tpymnamu 1o 56 BaroHiB. BijlBaHTa)keHHS
MPOYKIIi 3MIMCHIOETHCS BaroHHMMHM Ta MAIIUHHUMH HOpMamu. (OCHOBHUMH
Crio)kuBauyamM €: ¢ Ha BHyTpimmHbOMY pUHKY — IIAT «MMK iM. Immigay (M.
Mapiynons), BAT «3MK 3anopixcrans» (M. 3anopixkxs), BAT «AndeBcbkuit MK»
(M. AmgeBcek), BAT «MK A3zoBcranb» (M. Mapiynons), [TAT «€nakiiBcekuit MO3»
(M. €naxieBe) ); * excnopT — Kwurtail, Yropmmnaa, Yecbka PecmyOmika. I[IpAT
«ITIBHIYHUU TIPHUYO-3FATAUYBAJIbHUIT KOMBIHAT» — ue Haiibinbme
ripHAYOA00yBHE MMIAMPUEMCTBO B €Bpomi 13 3aKiHUEHUM IUKIOM IiATOTOBKH
JIOMEHHOTO CHPOBHHH — 3QJTI30pyAHOTO KOHIIEHTpaTy (BMICT 3ami3a 66%) Ta KOTYHIB
(Bmict 3amiza 62,3% Ta 63%). Ha chorogHimHii AeHb BUPOOHUYI MOTY>KHOCTI
MIIIPUEMCTBA JO3BOJISIIOTE BUPOONSATH 14,2 MIIH. TOHH KOHLIEHTpaTy 1 OJu3bKo 9
MJIH. TOHH KOTyHIB. CHpOBMHHOIO 0a3010 MIANPUEMCTBA € BEJIUKI POJOBHINA
3a3UCTUX KBAapLMTIB, IO po3polistorbes [lepBoMalicbkkuM Ta AHHIBCHKUM
Kap'epaMH, 3arajbHl TPOMHCIOBI 3alacu SKUX CTAaHOBIATH 2943 MIH. TOHH
MIHEpAITbHUX pecypciB. I[IpAT «IEHTPAJIbHUIA ['TPHNYO-
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3EATAUYBAJIBHUM KOMBIHAT) crenianidyeTsest Ha BUIOOYTKY, HepepobLi Ta
BUPOOHUIITBI 3a130pyAHOT0 KOHIIEHTPATy Ta KOTYHIB.

BucHoBku

[Iporuec nepemilieHHs TOBapiB, CHPOBUHH, MaTepiajiB Ta JioJiel € HeOOX1THOO
YMOBOIO  (DYHKIIIOHYBaHHS BCiX BHUIIB 30BHINTHROCKOHOMIYHOI  JISUTBHOCTI.
Buxopucrtanus TpaHCmopTy HEOOXiHE y MDKHApOIHIN TOpPriBil TOBapamH, y
BUPOOHUYO0-30yTOBIHM Koomeparlii, Oy1iBHUITBI 00'€KTIB 32 KOPAOHOM Ta B YKpaiHi 3a
JOTIOMOTOI0  1HO3€MHHUX TMapTHEPIB, MJISIBHOCTI MIANPUEMCTB 13 3apyOlKHUMHU
1HBECTHUILIISIMU, OpraHizaiii Typu3My, IMpH OpraHizaiii MIXHapOJHUX BUCTAaBOK Ta
apMapkiB. TpaHCHOPT 1 30BHIIIHBOEKOHOMIYHA AiSUIBHICTH MepedyBaloTh Y TICHOMY
B3a€EMO3B'SA3Ky 1 JyK€ BIUIMBalOTh JApyr Ha Japyra. [lpum 3xiiicHeHH1
30BHINTHBOCKOHOMIYHOI  JISJIBHOCTI  HEOOX1JIHO BUKOHYBaTH CKJIAIHUA  Ta
crienu(p1YHUNA KOMIUIEKC TPaHCIOPTHUX OIlepalliii, 1mo 3a0e3nedyrTh 00poOKy Ta
MEepPEMIIICHHST BEJIMUE3HUX Mac PI3HUX TOBApiB Ha BEJWKI BiJICTaHI BiJ] BUPOOHUKIB
10 crokuBaviB. TpaHcopT Mae HU3KY ocoOauBocTelr. OCHOBHOIO OCOOMBICTIO € T€,
10 BiH HE CTBOPIOE HOBOTO TOBapy a00 MPOAYKTY, ajie caMe 3aBISKU TPAHCIOPTY
3MIHIOETBCSA MICIIE3HAXOKEHHS TOBApy IO BIIHOIICHHIO JI0 CTMIOXKMUBAYa, SIKUW MICIIs
OTPUMaHHs TOBapy, NPOAYKIII 3MOKE€ BUKOPHCTOBYBAaTH MOro IJii HOBUX LIJIEH.
CroXMBUOIO BapTICTIO, CTBOPIOBAHOI TPAHCIOPTOM € MPOCTOPOBE MEPEMIIIECHHS
TOBapiB, NPOAYKIi 3 MICHS BHPOOHHIITBA JO MICI CHOXHUBaHHS. BaximBoro
BIIMIHHICTIO TPAHCIIOPTY € €(eKT, [0 BUHUKAE TIPU MEPEBE3EHH] TOBAPIB Ta JIOJEH,
KU TIONsiTa€ B TOMY, IO BIH HE MOXKE€ BHHHKATH OKPEMO BiJl TpaHCHIOPTY,
30epiraTicst 1 peani3oByBaTHCsS y BIJIPUBI BlJI HbOTrO. TpaHCIOpTHA MOCTyra, IO €
OPOAYKIEI0 TPAHCHOPTY, 3IIACHIOETBCS Ta CIOXHBAETbCA OE3MOCepeHbO 3
MPOIECOM TPAHCIIOPTHOTO BUPOOHUIITBA. [CTOTHOIO OCOOJMBICTIO TPAHCTIOPTY € HOTO
MICII€ Y M>KHAPOJTHOMY TOBapoOoOMiHi. 3 0AHOTO OOKY, TPAHCIIOPT Y MI>KHAPOTHOMY
pO3MOAUII Mpali € HEOoOXIJHOK YMOBOI HOro 3MIMCHEHHS, a 3 IHIIOro OOKY,
TPAHCIIOPTHA 1HIYCTPiS BHUCTYINA€ Ha MIKHAPOJHUX PUHKAX EKCIOPTEPOM CBOET
MPOJYKIIIi, IO peati3yeThCsl y BUTIISAI TPAHCTIOPTHOL MOCTYTH.
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Abstract. Metallurgical products are the first in the list of export goods of Ukraine. In an
environment of competition, metallurgy operates when supply exceeds demand. Excess steel
capacity remains in the world. According to various estimates, this is 2.2 billion tons, which are
now loaded by 70%. The competitiveness of metallurgical enterprises largely depends on the
quality of products, as well as the speed of steel smelting. The measure of the study is to ensure the
continuity of the supply of strategically important raw materials for the operation of metallurgical
enterprises in an unstable economic and political situation in the region. The object of the study is
the delivery of iron concentrate for metallurgical enterprises of the city of Mariupol. The subject of
the study is the logistics chains of raw materials for metallurgical enterprises of PJSC "MMK
named after ILYCH".

Key words: transportation, cargo flow, cargo turnover, quality of service, foreign economic,
transport component.
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ENTERPRISES OF UKRAINE
JOCJIKEHHS OCOBJIMBOCTEN TPAHCIIOPTYBAHHSI BOTHECTIMKHUX
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Anomauisn. I'ipnuuopyona npomucnosicme Ha mepumopii Yrpainu € nanbinowi 3a1i3opyoni
pooosuwja ceimosozo 3nauenus. B Vkpaini éioomi nonao 80 pooosuwy. Ocnosni 3anacu (70%) ma
suoobymox (nonao 80%) npunadaiomv na Kpueopizexuii 3anizopyomuti 6aceiin. Hozo
npoooecenuam nisniu € Kpemenuyyvkuti 3anizopyonuti pauion. Pazom i3 pyonumu paiioHamu
3anopizvroi, Kiposoepadcvkoi ma Ilonmascekoi obnacmeti Kpusopizvkuii baceiin cknadae enuxy
3anizopyony nposinyito — Benuxuii Kpusuii Pie. Ilpomucnosi 3anacu 3anizuaxy Kpueopizbkoeo
baceuny cmarnosiames 16 mapo. moun. Tym € 6azcami ma 6ioHi pyou. bazami pyou moocna 6e3
30aeauenns eukopucmoegysamu y memanypeii. Ilpomucnosi zanacu b6acamux pyo CMAHOBISAMb
nonad 43% ycix possioanux 3anacie b6azamux pyo. Buoobymok ix cmanosums nonao 40% ecvozo
6u0ooymky. Cv0200Hi excnayamyemuvcs nonao 90% 3anacie bazamux pyo ma nonao 50% 6ioHux.
Bwmicm 3aniza y 6azamux pyoax y cepedHvomy cmanosums 57,6%.

Knwuosi  cnosa:  mpancnopmyeanns,  6AHMANCONOMIK,  GAHMAIHCO00Ie,  AKICMb
00C1y208Y8aHHS, 306HIUHbOEKOHOMIYHUU, MPAHCHOPMHA CKAAO08A.

Beryn.

Jlo ckiagy MeTallypriiHOro KOMIUIEKCY BXoAasTh mnoHaa 400 mnignpuemMcTB
YOPHOI Ta KOJIKOpOBOi MeTanyprii. 3a 2020 pik BUpOOJIEHO MPOMHUCIOBOI MPOTYKIIiT
Ha 22 mupa. rpH. IlopiBasHo 3 2000 pokoM muTOoMa Bara Ifi€i ramy3i B 0O0cCs3i
POMHUCIIOBOTO BHUPOOHMIITBA YKpaiHUM 3pocia BaBiyli. Yactka Mertamyprii y
BUpOOHUITBI. YacTka Metanmyprii y BUpPOOHHUITBI ToBapHOi mpoxykmii (2020 p.)
Baprocti ocHoBHuX ¢onmiB (2020 p.) Yactka metanyprii y uucenapbHocTi YacTka
Metanyprii y mnpamniBHukiB (2020 p.) cmoxuBanHs enektpoeneprii (2020 p.) -
Meranypris - [nmni ramysi YopHa metamyprist YopHa MeTanmypris - oJiHa 3 MPOBITHUX
rajqy3edl mpoMHciIoBOCTi, 1o Hamuye noHaa 300 mianmpuemctB. Bona Bkiouae
MIAIPUEMCTBA 3 BHUJIOOYTKY pyAH, BUPOOHHUIITBA YOPHUX MeETadiB, TpyO 1
METaJ0BUPOOIB, €NeKTpo(depoCcIuiaBiB, BOTHETPUBIB, BTOPUHHOI OOpOOKH YOPHUX
MetaniB. Ciil 3a3HaYUTH, 110 MUHYJIMA pik, nopiBHsSHO 3 2000-M, OyB miid
METAIypTiB CHPUSTIUBIIIKNM. PUHOK po3BHMBaBcS HabaraTo AuHaMivHime. SKIno
3arajgom 2020 poky, npotu 200 pokom, IpOMHUCIOBE BUPOOHHUIITBO 3pocio Ha 12,9%,
TO TaKuX Taly3siX, SK YOpHAa METalypris, BHUpOOHHITBO 3pocio Ha 20,7%, a
KOJILOpOBO1 MeTanyprii - Ha 18,8%. Cranenponykiiss YKpaiHu, 10 BUITYCKA€ThCS,
BIJIMMOBIAAa€ MDKHAPOAHUM CTaHAApTaM, a OKpeMi ii BHJAM NPOUIIA MIXKHAPOIHY
ceprudikairo. L{s ramy3s Mae 10CUTh BUCOKHI €KCIIOPTHHM ToTeHITial. HuHi raimy3n
excriopTye 61u3bko 90% BupoOieHoi mpoaykiii. Came Bijl €KCIIOPTY METATyPriiHOT
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npoayKiii B YkpaiHy HagxoauTh 60% BaltOTHUX HAJIXOXKEHb.

CridikicTh (hyTepyBaHHS BU3HAYAETHCS CTIMKICTIO MIJISTHOK IMIJBUIIEHOTO 3HOCY.
be3s TopkperyBaHHS CTIMKICTh O€3BUNANIOBAILHUX CMOJIO- 1 TIEKOCB'SI3aHUX
BorHeTpuBiB cTaHOBUTH 400-600 maaBok 1 Jemo 3pocTae y pas3l MOMepeaHbOT
TepMiuHOT 0OpOOKHM BOTHETPUBKMX BUPOOIB. BuTpata BOTHETpHBIB CTaHOBUTH 2-5
kr/T ctani. [Ipu TopkperyBaHHi cTiiikicTh 3poctae A0 1000 miaBoK, 3MEHIIYETHCS
BUTpaTa (OPMOBAHUX BOTHETPHWBIB, aje JOJATKOBO BUTPAYAIOTHCS BOTHETPHUBKI
TIOPOIIIKH.

3737 — caMe Taka KUIbKICTh IJIaBOK BUTpuMaiia ¢pyTepyBaHHs KoHBeptepa No 1
y KOHBEPTEPHOMY IieXy KOMOiHaTy «A3oBcTanb» ['pynu MeTiHBecT. 8 KBITHS
arperat OyJ0 3yNMHMHEHO HA KaliTaJbHUM PEMOHT, BIAMPAIIOBABIIN TMOHAJ HOPMATHB
niBTopa micsus noHaa 700 mmaBok! IToapoOuili BUpOOHUYOr0 PEKOPAY — Y CHOXKETI
MCH. KonBepTepHukun mnoOuian cBid pexopn y 3333 miaBku, sKaid OyJio
BCTAHOBJICHO MHUHYJIOTO pOKy. Takoi peKopaHOi CTIMKOCTI (byTepyBaHHﬂ iM BHanocs
JOCATTH 3aBISKU 3J1arO/PKEHUM J1SIM CHIBPOOITHHKIB KOHBEPTEPHOTO BIAJIJICHHS Ta
KepiBHULTBa 11exy. KpiM Toro, Oyio 3aMiHEHO HIMXTIBKY IUIaBOK, 1 pO3MOYATO
BUKOPHUCTAHHS HOBOTO JOJIOMITU30BaHOro BamHa. L{i Aii 1OMOMOTINM 3HU3UTH 3HOC
¢dbyTepyBanHs kKoHBepTepa. [1o6uTH CBiil pekopa — 1HIIIaTUBA CAaMUX CIIBPOOITHUKIB
KOHBEpPTEpHOTro BifauieHHS. OKpiM TEXHOJIOTIB y MPOIEC BKIIOUUIUCH 1 PEMOHTHI
CiTy)0H. IX BHECOK — CBO€YACHE Ta SKiCHE BUKOHAHHS ILIAHOBO-MONEPE/IKyBaIbHUX
PEMOHTIB, IIO3MIHHI OTJISAM OOJIAIHAHHS 3 TOJAJIBIIUM YCYHEHHSIM BHSIBIICHUX
3ayBakeHb. PesynpraT - mmoc 404 1miaBKM A0 NONEPEIHBOIO TEPMIHY CILyXKOU
¢ytepyBanns. Lle npuHecno mianpueMcTBy ekoHoMito 350 Tuc. goapis.

OCHOBHHUI TEKCT

Knacu4Hoio cxemMor0 KHCHEBO-KOHBEPTEPHOTO MPOIECYy MPUMHATO BBaXKaTH
MIEBHY CYKYIMHICTh TEXHOJIOTTYHHMX OIEpaliid 3 NepepoOKH piIKOTO YaByHY Ta JESIKO1
KUTBKOCTI JJOJAHOTO METANOOPYXTY 3aBISKU BIYBAaHHIO B PO3IJIaB TEXHIYHO-UYHUCTOTO
KHCHIO, 1110 3a0e31euy€e BUJAICHHS BYTJICLIO Ta MIABUILEHHS TEMIEPAaTypy PO3ILIABY.
[Ipu upomy nans MpoBEACHHS KOHBEPTEPHOI IUIABKM HE MOTPIOHO J0JAaTKOBOTO
(30BHIIHBOTO) JKepena Teruia. KoHBepTep € BIIKPUTUM 3BEpPXY IMOCYJIHUHOIO
rpymenoaioHoi ¢GopMu, BHYTPIIIHS MOBEPXHS SKOTO Ma€ BOTHETPUBKY (YyTEPOBKY.
JI71st BUKOHAHHST TEXHOJIOTTYHHX Olepaliid KOHBEpTEP 3/1aTHUN 00epTaTUCh BIAHOCHO
JESIKOI TOPU3OHTAIBHOI OCi, IO MPOXOAUTH 4Yepe3 Hboro. OCHOBHI TEXHOJIOTIYHI
orepariii y mpoleci BUMJIABKA CTadl y KHCHEBOMY KOHBEpPTEpPl Taki: 3aBaHTa)KEHHS
METAIOOpPYXTy; 3aJMBKa YaBYHY; MPOJYBAHHSI KHUCHEM 4Yepe3 BOJOOXOJIOKYBaHY
bypMy, 110 3aHYPIOETHCS 3BEPXY; A0O0Ip MPoO A XIMIYHOTO aHami3y METajy; 3JIUB
CTaJll Ta IIJIaKy; MAr0OTOBKAa KOHBEpPTEpa A0 HACTYIMHOI miaBku (Tabdm.1).

Bucoka mBHUAKICTh 3HOCY BOTHETPHBIB IMpPH aprOHOKHCHEBOMY padiHyBaHHI
MOSICHIOETBCSI BHCOKOIO TEMIIEPAaTypOI0 Ta BEJIMKOI0 TPHUBAIICTIO Mpouecy. Bwicrt
BYTJICLIO B CMOJIOCB'SI3aHUX BOTHETPHUBAX MICIs KOKCYIOUOTO BUNATY CTaHOBUTH 2-
5%. Y mepukiia3oByTJICLIEBUX MOr0 BMICT Moxe gocsratu 25-30% 1, 1mo ocoOmBo
BaXXJIMBO, BIH 3HAXOJUTHCS Y BUTIIAI TpadiTy. Byriens yTBOproe 3aXMCHY TUTIBKY Ha
MOBEPXHI 3epEeH MiHEpaJbHUX CKJIQJIOBHX, a IPU BUCOKIM TeMIepaTypi BCTyIa€ 3 HUM
y B3aEMOJII0 3 YTBOPEHHAM KapOi/iB Ta OKCHUKapOiAiB MeTadiB, IO IiJIBUILYE
TEPMIYHY Ta KOPO3iiHY CTIMKICTh BOTHETpUBY. KpiM TOr0, Mpu OKUCIEHHI BYTJIELIO
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YTBOPIOETHCS Ta30MOAIOHNI OKCHJ MEPEIIKOIKAE MPOHUKHEHHIO IIIJIaKy 1 MeTaly B
6 BorHeTpuBy. HallO11b11 3HOUIYIOThCS AUTTHKAMH, 11O JIIMITYIOTh €KCILTyaTalliio
KOHBEpTEpa, € 30HU 3JUBY B paliOHI IMIIHAPUYHOI YACTHHHU 1 BEPXHBOTO KOHYcCa,
KHILIEH] MOBAJIKM MDK Handamu 1 3aBaHTaXEHHSIM 1 pailoH TopioBMHU. BusBieHo
TaK0 1HTEHCHUBHE 3HOIIYBaHHS HUKHbOI YaCTUHU (hyTepyBaHHS KOHBEpTEpA.

Tao6a. 1.

OcHoBHI onepauii Ta iX TPUBAJIICTH IPH KMCHEBO-KOHBEPTEPHOMY npoueci (1s
BEJMKOBAHTAKHUX KOHBEPTEPIB).

HaunmenoBanue onepanuu

3arpy3ka MeTajuiojioMa U 3aJIMBKa
KUIKOr0O 4YyryHa

[IponyBKka >kMAKOW BaHHBI
KHCJIOPOJIOM

Ot60p npo0 AJist onpeeneHus
XUMHUYECKOTO COCTaBa CTaU C €ro
KOPPEKTHUPOBKOMW MTPU HEOOXOTUMOCTH

CnuB cTanu U3 KOHBEpTEpPA B
Pa3JIMBOYHBIN KOBII

CrnuB 1u1aka u3 KOHBEpTEpa B
IJIAKOBO3

[ToaroroBka KOHBEpTEpPA K
CIEAYIOLIEH JIAaBKE

JnmiTensHOCT®,
MHH

5...

14..

10

.23

.15

[Ipumeuanue

KonnyecTBo MeTaiionoMa B IIMXTE
15...25 %, uyryna 75...85 % npu
temnepatype 1300...1350 °C

IIpoTrexanue peakyii OKMCICHUs] KPEMHUS,
yriiepoja, xenesa, Mmapranua u pocdopa;
nob6aska (GirocoB 11t HOPMUPOBAHHS LIUIAKA

Temneparypa cranu okoJio 1650 °C

Omneparust cIMBa CTAIM MPEIIOIaract
OTCEUKY IIIaKa

bonpmas yacTs 1IIaKka CIMBaeTCs B
[UTAKOBO3, @ YaCTh OCTAETCsA B KOHBEPTEPE U
UCTIOJIB3YETCs JUISl MOKPBITUS (yTEPOBKH CTEH

TopkpetupoBanme Haubosee MOBPEKISHHBIX
Y4acTKOB (DyTEpOBKH U pa3lyBaHUE IIIIaKa

Ha koM0iHaTi «A30BCTaby) 3 METOIO MiABUIICHHS €EKTUBHOCTI BUKOPHUCTAHHS
byTepyBaHHS 3aCTOCOBYIOTH 30HHY KJIaJKy BIAMOBITHO JO CXEMH, IO JOAAETHCSA

(puc.).
[
3 3 3 5 3 5
©
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1 — Cxema ¢ymepysanua KoHeepmepa 3 BUKOPUCMAHHAM NEPUKIA308)2NeYeBUX
802Hempusis pizHux munie supoonuymaea Qipmu « Demamexy (PPH),

2 —yoapna 3ona ckpany (ANKER CX90X, ANKER CX70X, ANKER CX30X),

3 — wnaxosa 3ona (ANCARBON CX92, ANCARBON CX72, ANCARBON SX32);

4 — nuorcniti konyc (ANCARBON SX32, ANKER SX30, ANKER TT1),

5 — sepxniu xonyc (ANKER SX30, ANKER TT1);

6 — copnosuna (ANCARBON BX13, ANCARBON PB13, ANKER T25);

7 — Huoicniti konyc y 30Hi onuwia (ANKER TT1, ANKER TTS);

8 — onuwe (ANKER CX90, ANKER CX70, ANKER SX30, ANCARBON S§X32)

Ha ¢yrepyBanns 350 T xonBeprepa iae 600 T mernu Baprictio 900 $/1. Ilpu
Butpati 1 kr/t kamnanis ¢yrepyBanHsa ckiaae 1700 mnaBok. Lle Boraerpuu
BUpoOHMITBA hipMu «DemaTex»

[le mepiikina3oByryielieBi BOTHETPUBM Ha TMEKOBIA 3B's3mi. Kpim  Toro,
BUKOPHCTOBYIOTH 1 IIPEikia30rpadiToBl BOTHETPUBH.

BucHoBku

Koneprepnuii niex. KonBeprepuuit 1iex y ckiajgi Tpbox KOHBepTepiB mo 160 T
KOXKEH CTICIai3y€eThCsl HAa BUIUIABII SIK BYTJIEIEBUX, TaK 1 HU3bKOJIETOBAaHUX CTaJIeH
(B T.4. 1 3BapHUX TpyO). Bes cranb BIANMOBIIANBHOTO MPU3HAYECHHS PO3TUBAETHCA
Ha TPHOX CISIOOBUX MaIlIMHAX OE3MEePEPBHOTO JMUTTS 3aroTOBOK. MapTEeHIBCHKUMN 1IEX.
Jlo ckiialy MapTEeHIBCHKOTO 1eXy BXOIiTh oAaHa 650-ToHHaA miy Ta 1Bl nedi mo 900
TOHH. [lex cmemianizyeTbcsi Ha BUIUIABIN SIK BYIVICIIEBUX, TaK 1 HU3bKOJIETOBAHMUX
crajei. BanHsHo-namoBaibHUM 11eX. BBeaeHuit B ekcruryatarito B 2000 por, €
KOMIUIEKCOM OO'€KTIB 3 JBOMa IIaXTHUMU mnedamu Tuny "Mepn" piuHOIO
NpOAyKTUBHICTIO 373 Tucauyl TOHH BamHa. llpec-cioyxk6a rpymu «MeTiHBECT»
orosiocuiia mpo Te, mo y 2019 p. BuruiaBka crami kommnanii 30usmmnacs Ha 3 % (10
7,578 MIIH. TOHH). 301IBIIMTH BUITYCK CTAJIM 32 PAXyHOK 3pOCTaHHS BUPOOHUIITBA Ha
MMK im. Iiniva. 3poctanHs cTaneBoro BUILIaBieHHs 3abe3neurio 3amyck MHJI3 Ne
4. Y TOM Xe yac Ha KOMOiHATI «A30BCTaJIb» BUPOOHUIITBO CTasl 3HU3WIOCS Ha 66
THUC. TOHH 4epe3 3MEHIIeHHS BUPOOHUIITBA yaByHy. 3arajom [V kBapran 2019 p.
nopiBHsiHO 3 III kBapTasoM o3HaMeHyBaBCsl CIaOM BUPOOHUIITBA HAa 16 % uepes
3MEHIIICHHS] BUMTYCKY YaBYHY Ta MEPEepO3NOil Ha KOPUCTh BUPOOHUIITBA TOBAPHOTO
yaByHy. Y 2019 p. BumiaBka 4aByHy Ha IianpueMcTBax Mapiynoss 3MeHIIuIacs Ha
3% (mo 7,928 muH. ToHH). Ha «A30BcTani» npoTarom poky O0yJjo 3yHnHHEHO JOMEHHI
nedi Ne 5 ta 6, a Takox 3amymeno JII1-3 micis mpoBeaeHHS KamiTaThbHOTO PEMOHTY.
VY pesynbTaTi 006cSITH BUPOOHUIITBA HA KOMOIHATI 3HU3WIUCS Ha 232 TUCsS Yl ToHH. [V
KBapTaJl MUHYJIOTO POKY BIJ3HAYMBCS 3MEHIICHHSIM BUIMYCKYy 4aByHy mpoTu III
kBaptaioM Ha 7 % (mo 1 887 Ttuc. TOHH) 4Yepe3 MPOBEACHHS KalpPEeMOHTIB Ha
MapiynojdbChKUX MianpueMcTBax. Ha komOiHaTi «A30BCTalb» MJisi TPOBEICHHS
peMoHTy Oyio 3pobneHo 3ynuHKy JIII-2. MapiynoabChbKkuii MeTalypriiiHui
koMmOiHaT iM. Dwmua 3ynmuHuB s pemonty [II-3, ska moci 1mie He BBeJcHA B
eKCIUTyaTallllo Yepe3 3HUKEHHS NMONMUTY Ha METAJIOPUHKAX.
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Abstract. Mining industry On the territory of Ukraine there are the largest iron ore deposits
of world importance. More than 80 deposits are known in Ukraine. The main reserves (70%) and
production (over 80%) fall on the Kryvyi Rih iron ore basin. Its continuation to the north is the
Kremenchug iron ore district. Together with the ore districts of Zaporizhia, Kirovohrad and
Poltava regions, the Kryvyi Rih basin is a large iron ore province - Velykyi Kryvyi Rih. Industrial
reserves of iron ore in the Kryvyi Rih basin amount to 16 billion tons. There are rich and poor ores.
Rich ores can be used in metallurgy without enrichment. Industrial reserves of rich ores account for
more than 43% of all explored reserves of rich ores. Their production is more than 40% of total
production. Today, more than 90% of rich ore reserves and more than 50% of poor ones are
exploited. The iron content in rich ores averages 57.6%.

Key words: transportation, cargo flow, cargo turnover, quality of service, foreign economic,
transport component.
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Abstract. A simulation model of the movement of vehicles through adjustable railway
crossings on Saltanovka — Zhlobin section in GPSS World simulation system is proposed. The
developed simulation model makes it possible to determine the characteristics of crossings and can
be used to justify the choice of an option to improve traffic conditions through railway crossings —
the installation of additional traffic lanes, the construction of an overpass, the closure of one of the
Crossings.

Keywords: adjustable railway crossing, simulation modeling, queuing systems, GPSS
modeling system.

Introduction.

Railway crossings are the places of greatest danger for the movement of road
and rail transport. Taking into account the great inertia of railway transport, the
preferential right of movement at crossings is granted to railway transport. Its
unhindered movement along the railway crossing is excluded only in case of an
emergency. In this case, a barrier alarm of automatic or non-automatic action is
provided.

The intersection of highways with railway tracks at the same level is the most
difficult and dangerous element of the road network, which has a significant impact
on efficiency of operation of road and railway transport in general.

The problem of railway crossings is also very important because more than half
of total numbers of crossings are located on the routes of main passenger traffic.

Over the many years that have passed since the opening of crossings, as a result
of reconstruction, the parameters of highways on the approaches to crossings have
changed. The daily traffic intensity of cars has increased significantly, the number of
trains by railway has raised with a simultaneous increase in traffic speeds. Currently,
the traffic intensity in the Republic of Belarus exceeds 5 thousand cars per day by
more than 30% of crossings.

Due to the limited capacity of intersections of roads and railways at the same
level, because of the frequency and duration of the closure of crossing at high traffic
density, long queues at the approaches to the crossings, which sharply exacerbates the
problem of costs in road transport. In these conditions, the number of violations of
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traffic rules by drivers at railway crossings increases, which rises the likelihood of a
risk of road accidents.

The high coefficient of severity of the consequences of accidents is caused by
the incommensurability of the masses of train and vehicles. Road traffic accidents at
crossings are usually accompanied by a large number of victims.

The urgency of the problem of improving road safety at intersections of
highways with railways requires the development and approval of a long-term
strategy for eliminating intersections of roads and railways at the same level.

Statement of basic materials.

The number of railway crossings in the Republic of Belarus, as well as
throughout the world, tends to gradually decrease due to the construction of
interchanges at different levels or the closure of inactive crossings. Replacing a
railway crossing with a transport interchange at different levels is the best way,
especially in places where intersections at the same level cannot provide sufficient
capacity and security. However, the implementation of such events is everywhere
constrained by economic problems and long deadlines for their implementation.

Consider the railway section of Saltanovka - Zhlobin (Gomel region, Republic
of Belarus) on which three adjustable railway crossings are located.

The characteristics of crossings on Saltanovka - Zhlobin section are presented in
Table 1.

Table 1
Characteristics of crossings of Saltanovka - Zhlobin section
Kt m Number of Number of Runmng Vir/ Vias Location Type of
trains per day | vehicles per day | time, min alarm
264+7 66 163 3 g0/140 | Embankment, |y o atic
curve
Embankment, | Automatic,
2779 66 o4 / 80/140 straight traffic light
280+7 66 5717 2 80/100 | Embankment, | Automatic,
curve traffic light

Authors " development

When considering the indicators of road traffic through adjustable railway
crossings, it is necessary to highlight those that are the most important. These include
the traffic intensity of vehicles, the composition of traffic flow, the existing traffic
management scheme and the operation of traffic lights. The railway crossings have 2
entrances. Traffic lights and barriers are used to regulate the movement of vehicles at
adjustable railway crossings. Barriers and traffic lights are installed at both entrances.
The traffic pattern through railway crossings is shown in Figure 1.

The purpose of the work is to develop simulation model of movement of
vehicles through adjustable railway crossings on Saltanovka — Zhlobin section to
analyze the operation of crossings and substantiate options for improving traffic
conditions through railway crossings and closing one of crossings.

Model of movement of vehicles through adjustable railway crossing can be
presented as a queuing system. Its graphic image is shown in Figures 2.
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Fig. 1 Traffic flow diagram on adjustable railway crossing
Authors " development
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a) the movement of vehicles b) Organization of traffic light operation
through adjustable railway crossing

Fig. 2 Model of adjustable railway crossing

Authors” development

As modeling criteria, the following are considered:

— the average travel time through a railway crossing by vehicle, including the

average downtime of vehicles in the queue before moving;

— the number of motor vehicles that have passed the railway crossing without

stopping;

— the maximum and average lengths of queues of vehicles before the railway

crossing.

Since railway crossings are represented by a queuing system in which all events
are associated with the movement of vehicles — dynamic objects, in this case it is
advisable to use a transactional method of formalizing the components of the
simulation model.

ISSN 2663-5712 73 www.sworldjournal.com



o S
[ssue 10 /Part 1 (X \

SWorldJournal

The GPSS World simulation automation package is used as a means of
automating the simulation of adjustable railway crossings on Saltanovka — Zhlobin
section [2-4].

Simulation results the movement of vehicles through railway crossings in the
time period 7:00 - 10:00 are presented in Table 2.

Table 2
Simulation results of railway crossings
Characteristics km +m Crossing Nel Crossing Ne2 Crossing Ne3
(264+7) (277+9) (280+7)

Forward direction
Average queue length of vehicles, 1 0,704 0,659 0,296
Queue downtime, o sec. 21,190 26,366 17,707
Number gf Vehicles that hgve passed 38 32 46
the crossing without stopping, %

Reverse direction
Average queue length of vehicles, n 0,349 0,580 0,379
Queue downtime, ® sec. 21,012 26,348 17,105
Number Qf Vehicles that hgve passed 38 32 47
the crossing without stopping, %
Railway crossing load factor, p 0,498 0,564 0,406
Time of passage by train of a road section 15 min

As a result of the simulation, it was decided to close the second crossing (km
277+9). Simulation results the movement of vehicles through railway crossings are
presented in Table 3.

Table 3
Simulation results of railway crossings after the closure of the second crossing
km +m Crossing Nel Crossing Ne3
Characteristics (264+7) (280+7)
Forward direction
Average queue length of vehicles, n 0,708 0,468
Queue downtime, o sec. 21,247 20,980
Number of vehicles that have passed
the crossing without stopping, % 37 38
Reverse direction
Average queue length of vehicles, n 0,347 0,530
Queue downtime, o sec. 20,892 21,239
Number of vehicles that have passed 33 33
the crossing without stopping, %
Railway crossing load factor, p 0,499 0,495
Time of passage by train of a road section 14 min

Conclusions.

The developed simulation model of the movement of vehicles through
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adjustable railway crossings allows to determine the characteristics of crossings
(average queue length and queue downtime of vehicles, number of vehicles that have
passed the crossing without stopping, railway crossing load factor, time of passage by
train of a road section) and can be used to justify the choice of an option to improve
traffic conditions through railway crossing — the device of additional traffic lanes, the
construction of an overpass, the closure of one of crossings.
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Annomauun. ’Kene3nooopooicHvie nepee3obl AGNAIOMCA «Y3KUM MeCmoM», MAaK Kaxk He
CNpABnAIOmMcs ¢ 803PACMAIOWUMY  MPAHCNOPMHBIMU  NOMOKAMU, PE3KO  O02PAHUYUBAIOUUMU
NPONYCKHYIO  CHOCOOHOCMb — A8MOMOOUNbHOU  Oopozu. Pocm — unmencusnocmu — osudicenus
MPAHCNOPMA Yepe3 IHCeNe3HOOOPOICHbIE Nepee30bl NPUBOOUM K YEENUYEHUIO HUCTA OOPOIHCHO-
MPAHCNOPMHBIX NPOUCUIECMBUl 8 Mecmax ux pacnonoxcenus. Ilpednosicena umumayuonnas
MoOenb 08UNCEHUsT MPAHCNOPMHBIX CPEOCME Yepe3 pezyiupyemvle HCele3H000PO#CHbIe nepee3obl
Ha yuacmxe Canmanoska — JKnobun 6 cucmeme umumayuornnoeo mooenuposanus GPSS World.
Paspabomannas umumayuonnas mooenv nosgonsiem onpeoensimv Xapakmepucmuku nepeezoos u
Modkcem ObIMb UCNONBL308AHA NPU 0OOCHOBAHUU 8b1O0PA 8APUAHMA YIIYYULEHUSL YCIIOBULL OBUNHCEHUS
uepe3z JHCeNe3HO00POdCHble Nepee30bl — YCMPOUCmed OONOIHUMENbHbIX HNOAOC OBUNCEHUS,
cmpoumenbcmea nymenpogood, 3aKpblmusi 00H020 U3 nepee30os.

Kniouesvle cnoea: peeyiupyemvlii  2cene3HO00PONCHBINL — nepee30,  UMUMAYUOHHOE
MOOenuposanue, Cucmembl Maccos8o2o 00Cayxcusanus, cucmema mooenupogarus GPSS.

Cratps otnpasinena: 18.11.2021 r.
© Dubrovskaya T.A., Kravchenya [.N.
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PASSENGER TRANSPORTATION
AHAJII3 BINIUBY 3MIHU KOE®IINIEHTA BUKOPUCTAHHS
MACAKUPOMICTKOCTI HA TPAHCIIOPTHY EHEPTOE®EKTUBHICTD TA
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Hayionanvnuu mpancnopmuuti ynisepcumem,
Kuis, eyn. M. Omenanosuua-Ilasnenxa, 1, 02000

Anomayia. Icnyroua memooonozis mpancnopmHo2o ma eKOHOMIYHO20 aHANI3y 6a3yeEMbca Ha
BIPMYANILHO-CNPOWEHINT MaA  CePB8ICHO-KOMEPYIUHIL napaouemi 3HAHL NPO  ABMOMODIIbHULL
Mpancnopm, mobmo asmodyCc He po32nA0AEMbCA AK HOCIU MEXHONO02IYHUX pecypcié 3 paooM
enacmugocmetl. OCHOBHOWO Memol CMammi € SUSHAYEHHs 6NIUBY KOepIYieHma GUKOPUCHAHHS
nacaicupomMicmKkocmi Ha MPAHCNOPMHY  eHep2oedeKMUBHICMb, BUMPAMU eHepaeii ma naiuea npu
pi3HUXx azax pyxy ma SuKuOu WKIOTUBUX PEuOBUH a8modyca Ol MICbKUX NACANCUPCHKUX
nepegezenv. Y pobomi UKOPUCTNIOBYEMbCA IMIMayiline MOOENI08ANHA PYXY asmobyca ¢ mecmosii
onepayii. OmpumaHno  3aNeHCHOCMI  NOKA3HUKI@  MPAHCNOPMHOI  eHepeoedexmueHocni,
eHepeemuyHux eumpam, sumpam naiuea i euxuoie LLIP asmobyca 6i0 nokasHuka 6UKOPUCMAHHS
nacasicupomicmkocmi, 0ns ¢hasu po3eoHy, cmanozo pyxy ma yuxny. Ha ocnosi ompumanux
pe3ybmamié OMpPUMAHI  3AKOHOMIDHOCMI 6NAUGY KIIbKOCMI NACAdiCupis, wo nepego3simbCs
asmobycom Ha mpaHcnopmuy enepeoegexmuenicmo ma euxuou LIIP.

Knwuosi cnosa: asmobyc, mpancnopmua onepayis, mpaHcnopmua enepeoeqQexmuenicmoy,
BUKUOU WIKIOIUBUX PEUOBUH, MICLKI NACANCUPCHKI Nepese3eHH L.

Berym.

MicbKi TacaXUpPChKi TMEPEBE3CHHS MOCIAAIOTh TEPIIe MICIE Cepel II0UnX
JIEH31 Ha TNpaBO NPOBAHKEHHS TOCMOAAPCHKOI JISIBHOCTI 3 TEpPEBE3CHHS
MacaXupiB, HEOE3MEUHUX BAHTAXKIB Ta HEOE3MEUHUX BIAXOMIB aBTOMOOUIBHUM
TPAHCIIOPTOM, MDKHApPOJHI IMEPEBE3CHHS MAaCAKUPIB Ta BaHTAXIB aBTOMOOIIHLHUM
TpaHcHopToM 3a JaHuMu MinTtpancy Ha 2020 pik, mo craHoBuTh 30% BijJ 3arajibHOT
KubkocTl minen3id. Ilpu upomy BukopuctoByroThes S1 909 aBToOyciB s
3MIMCHEHHSI TAaCaXUPChKUX TEpPEeBe3eHb, IO CTaHOBUTH 36,4% Bia 3arajabHOl
KUIBKOCT1 TPAHCIIOPTHUX 3aC001B, IO BUKOPUCTOBYIOThCS JileH3iatamu. 3a 2020 pik
nepeBe3eHo  1083,9  MinbiOHIB  macaXupiB  aBTOMOOLIBHUM  TPAHCIOPTOM
(aBToOycamu) B VYkpaini [1], 3 Hux 119,52 wmuH mnDacaxupiB MepeBe3eHO
aBTOMOOUTEHUM TpaHcnopToMm y M. Kuesi [2], mo ctanoButh 11% Bij 3arajbHOTO
nacaxxupoooiry kpainu. Mickki aBTOOYCHI TaCaXXUPChKi MEPEBE3EHHS € OCHOBHOIO
CKJIQJIOBOIO MaCaXUPChKUX MepeBe3eHb sk MicTa Kuesa, Tak 1 KpaiHu B 1JIOMY.
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Icnyroua MeTomoyOTiss TPaHCIOPTHOTO 1 e€KOHOMiuHOro aHam3zy Ha AT
0a3yeThcsl Ha BIPTYallbHO- CIIPOIIEHIH 1 CEpBICHO-KOMEPILIHHIN MapajgurmMi 3HaHb PO
AT sx cdepi TEXHOJOTIYHO - KOHCEPBATUBHOIO TPAHCIOPTHOTO OOCIYyrOBYBaHHS
[3,4,5]. Illo HEe mO3BOJIsIE PO3MIIANATHA ABTOOYC K HOCIM TEXHOJIOTTYHUX PECYPCIB, 1110
Ma€ psJ BIACTUBOCTEH: aBTOOyC CKJIaJHa MalllMHA, aBTOOYC CKJIaJAHUA 00'€KT
YOpaBIiHHSA pyXoM, aBTOOyC TepeBi3HMI 3aci0, aBTOOYC MOTEHLIMHUNA O0'€KT
TEXHIYHOTO  OOCIYrOoBYBaHHS, aBTOOYC  KOHCTPYKTHBHO-TEXHIYHa  OCHOBa
MepeTBOPEHHS pecypciB[6].

B ymMoBax KOHKYpEHTHOI PpUHKOBOI €KOHOMIKM aKTyallbHI KOMIUIEKCHI CTpaTerii
yIpaBIiHHS BUPOOHUUO-SIKICHUM (YHKIIOHYBAaHHSM PECYpCHO-TEXHOJIOTIYHOI 0a3u
aBTOTPAHCIIOPTY 1 HOTro 1HHOBAI[IWHKUM PO3BUTKOM Ha OCHOBI IPOEKTIB BHUCOKO-
TEXHOJIOTTYHOTO Ta 1HTEHCUBHO-PECYPCO30€pIrarouoro BIJITBOPEHHS
aBTOTPAHCIIOPTHUX MOCTYT BIAMOBIAHO OO KOHUEMIIi €HEepropecypcHOi CHHEprii B
CTPYKTYpHO- (DYHKITIOHAJIBHOI OpraHi3allii aBTOTPaHCIIOPTHOI CUCTEMH [7].

Buxuau mikinmuBux pedoBuH (I11P) HopmyroThes 3riiHO HOpMaTUBHOT 0asu [8],
HE BPaxOBYIOUH pexxuMu pyxy T3, a came mojia Ha ¢a3u: po3riH — cTanui pyx (pyx 3
MOCTIMHOIO MIBUAKICTIO) — TalibMyBaHHs. HeoOXiHO BpaxoBYBaTH PEKUMHU PYXy
aBToOyca y MICBKOMY IIMKJIl TI€PEBE3€Hb, MPU BHU3HAYCHHI BUKHUIIB IIKIJTHBUX
PEUOBUH.

OCHOBHM TEKCT.

JlocnmipkeHHsl MpOBEEHI Ha MPUKIIAIl TpaHCOPTHOI Mepexi micta Kuesa. [{ns
PO3paxyHKy CEpeaHbOI BIJACTaHI MDK 3yNMHUHKAMH IMPOAHATI30BaHO 85 aBTOOYCHHMX
MapuipyTiB Kuea [9], Ha AKUX 3M1MCHIOIOTHCS MEPEBE3CHHS aBTOOyCaMH BEJIUKOTO
Ta ocobmBo Benmkoro knacy KII «KuiBnmactpane» [10]. Anamni3 napuipyTiB MOKa3ye,
10 MiHIMaJIbHA JIOBKHMHA TMPSMOro peicy — 2,62 kM, MakcumaibHa — 29,95 xwm;
JIOBKMHA 3BOPOTHBOTO peiicy y miama3oHi 2,25 - 28,24 km. CepelHsl KIJIbKICTb
3YNUHOK JJIs IPSAMOIO Ta 3BOPOTHOrO MapuipytiB craHoBuTh 20 mT. Cepenss
BIJICTaHb MIXK 3YTIMHKaMH po3paxoBaHa 3a ¢popmyroro 1, 1 cranoBuTh 0,55 kM.

i=1 lm Ly

+
L — § Ngi—1 nsi—1 I/N
Cep 2 (1)
N
ne ., l; — BlACTaHb i-ro NpsIMOro 1 3BOPOTHOTO HANPSMKIB i-I0 MapuLIpyTy,
Ny, Mg — KUIBKICTH 3yMHMHOK MPSIMOTO Ta 3BOPOTHOIO HANPSAMKIB Ha i-My
MapuIpyTi,

N — cyMapHa KiIbKiCTh MapIIpyTiB.

[Tomanpmii po3paxyHku mpoBeneHo st aBroOyca borman A70132, kopotki
TEXHIUHI XapakTepUCTUKU sikoro mnpuseneHi y Ttabmuui 1 [11]. Koedimient
BUKOPHUCTAHHA MAacCaXMPOMICTKOCTI BapiloeTbCsl B Mexkax Y= 0,2... 1, ToOTO

KUIBKICTh TTACaXKUPIB B casioHl 3MiHIO€eThes Bij 20 g0 100, 3 kpokom 20. JlopkuHa
UKy (TeCToBa BIACTaHb MK 3ynmuHKamMu) 550 merpiB. CTammM BBaXKA€ThCS PyX 31
mBUAKICTIO 14 m/c.
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Taoauus 1
KopoTtki Texniuni xapakrepuctuku aprodyca bornan A70132
Hapamemp 3nauennsn

["a6aputHi po3mipu JI/11I/B, Mmm 11960/2550/3180

baza, Mmm 5860

IToBHa Mmaca, Kr 18000

CnopsipkeHa maca, Kr 10840

[TacaXUpOMICTKICTh, TIAC 100

JBUryn IVECO F4AE3682E

MakcumanbHa MOTYXHICTh ABUTYHa, KBT | 264

Twun nanuBa JIT

TpancMicis ['inpoMexaHiuHa, 6 CTyNEHIB

Po3mip e 275/70R22,5

Exonoriuamii kac Euro 5

Knac T3 M3

[IpoBenemo mopiBHSAHHS (ha3u PO3TOHY, CTANOr0 pyxy Ta IUKiIy (Tabdn. 2) 3a
MOKa3HUKAMH: CyMapHi eHepreTH4HI BUTpat Ha 1uki (Ec), eHepreTudHi BUTpaTH Ha
posrin (Epc), enepreruuni Butpatu Ha ctamui pyx (Eyi) (pucyHok 1), BUTpatu
naJbHOTO Ha LUK (QQC), BUTpaTH NalbHOIO Ha po3riH (Qpc), BUTPATU MaJbHOIO HA
cramuit pyx (Qy1) (pucyHok 2), BuTpatu yacy Ha 1uki (Tc), BuTpatu yacy Ha po3riH
(Tpc), BuTpaTH yacy Ha ctanuii pyx (Tvi).

Tadoaunus 2
Po3nogisi eHepreTHYHNX BUTPAT, MAJUBA i YACOBHUX BUTPAT B LHUKJII i PiI3HUX
PeXUMAX PYXY 32J1€KHO Bil 3MiHU Koe(ilieHTa BUKOPUCTAHHS
NACaAKMPOMICTKOCTI ¥ .

Yer 0.2 0,4 0,6 0.8 1

E.Mx | 6279 | 6631 6,984 | 7339 | 7.694

Ha muxn | Qer 323,654 | 334,634 | 345,725 | 356,900 | 368,143
Tec 60499 | 60529 | 60,554 | 60575 | 60,593

E,o Mok | 20247 | 2447 | 2,647 | 2847 | 3,046

Ha posri | Qpe, T 131361 | 143,024 | 154,679 | 165,603 | 177,981
Tye, © 11,693 | 11,799 | 11,880 | 11,959 | 12,029

Ha cran | Bxs MIoK | 2,652 | 2,643 2,635 | 2.628 | 2.622
| Qur 187.817 | 187.135 | 186,567 | 186,088 | 185,679

Py Ty, C 43471 | 43383 | 43310 | 43248 | 43,195

Pucynok 1 moka3ye po3Iojija BUTPAT €HEPTil B IIUKII 1 PI3HUX PEXKUMAX PyXy
3QJIEKHO BIJ 3MIHM  KOe(illleHTa BUKOPUCTAHHS MACaKUPOMICTKOCTI  Yer.

Bcranosneno, mo Butpatu eneprii npu posrosi (Epc) 3poctaroTh 31 3pocTaHHAM
Koe(iIieHTy BHUKOPUCTAHHS MACAXUPOMICTKOCTI Y. 3 35,78% no 39,59% Bin

3arajbHOI B IIUMKJIL, IpH 1IboMY BUTpaTu eHeprii (Ey ;) Ay cranoro pyxy 3HHKY€ETHCSA 3

78
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42,24 % no 34,08% mnpu pocti KoedilieHTY BUKOPUCTAHHS MACAKUPOMICTKOCTI  Yep

Bi 0,2 10 1. ToOTO, 31 301IBIIIEHHAM 3HAUYCHHS Y., AaBTOOYC BUTpadae OiIbIIe eHeprii

IUIS PO3TOHY, ajie MeHbIIe sl cTanoro pyxy. [Ipu nbomy Ha (a3i po3roHy 3poCTaHHs
BUTpaT eHeprii craHoBUTHh 3,81%, a B peXHMi CTajJoro pyxy BHUTpaTH EHEpTii
3MeHIIYIOThbcsl Ha 8,16%. 3HaxkeHHs BUTpAaT EHEprii Npu CcTajJoMy pyci
OOyMOBITIOETBCSL JIISIMUA BOJIS, KU € HOCIEM TPYIOBUX PECypCiB, IO Ma€ Pl
BrnactuBocTed. [lpu posroni Bopiii BuUTpayae 2 ¢ Ha MEPEKIIOYCHHS TIepesadi,
peaxirist BOis, Ta 4ac Ha MEePEKII0UEHHS Mepead BpaxoBy€EThCs, TOMY a3y CTajaoro
pyxy aBTOOyC MOYMHAE 31 MIBUJIKOCTI 15 M/C, MOTIM MIBUAKICTh 3HUXKYEThCS 10 14
M/C, 3 4OTO CJIiTy€ 3HIKEHHS €HEPreTHUYHUX BUTPAT MPHU CTAJIOMY PYCi.

Ec,Epc,Evl, MO
(=)

=y

i
= NI

L=l

38}

L=l

I

L=l

m
L=l

[5.2]

[
&

OEc =Epc Y

Pucynok 1 — Po3noaiji BUTpaT eHepril B HMKJII i PI3HUX pPeKMMax PyXy 3aJ1€:KHO
Bi/l 3MiHH Koe(illieHTa BUKOPUCTAHHSA MACAKUPOMICTKOCTI ¥ .

PucyHok 2 mokasye, mo Ha aBTOOYCHOMY MapHIpyTi aganTHBHO-TUCKPETHOTO
PyXy BIUIMB KOe(DIIIEHTY BHUKOPHUCTaHHS IMACaXUPOMICTKOCTI Y., Ha BUTpaTH

najbHOro B LUkl (Qc), BUTpaTh MajabHOIro Ha po3riH (Qpe, I'), BUTPATH NAJIBHOTO HA
ctammii pyX (Qyi, T) Mae HACTYIHI 3aJEXKHOCTI: SIKIIO KOE(IIIEHT BUKOPUCTAHHS
MacaXUPOMICTKOCTI Y= 0,2, TO mpu po3roHi Burpadaerscsi 40,58 % mnanupa Big

3arajbHOI BUTPATH B LMKII, a Ha pexuM ctanoro pyxy 58,03%. Axkmo koedimieHT
BUKOPUCTAHHS MAaCAXXUPOMICTKOCTI Y= 1, TO mpu po3roHi Butpayaetbcs 48,35 %

MajnBa Bij 3arajJbHOI BUTPATH B IIUKII, a HA pekuM crajoro pyxy 50,43%. TobTo 3i
3pOCTaHHSAM KOEQIIIEHTY BUKOPUCTAHHS MMACaXUPOMICTKOCTI Y. Bix 0,2 mo 1

BUTpATH NaJMBa IPU PO3ToHi 3pocTatoTh Ha 46,62 rpam (7,77%), a B pexuM1 CTajaoro
pYyXy 3HUXKYIOThCA Ha 2,14 rpam (7,6%).
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PucyHok 2 — Po3nmoaist BUTPaTH NajiMBa B IUKJI i PI3HUX pexKUMax pyxy
3aJ1€KHO BiJl 3MiHU Koe(ilieHTa BUKOPUCTAHHS MACAKUPOMICTKOCTI ¥ .

Posnoain BUTpaTH yacy mokasye, 1o Mnpu pyci Ha BiicTanb 550 MeTpiB aBTOOYC
bornan A70132 Butpauae Big 60,48 ¢ (Yo = 0,2) 10 60,59 ¢ (Yo = 1), mpu 11boMy

PO3MO/IiT Yacy Ha PO3TiH Ta CTAIMNA pyX HACTymHM: npHu Y= 0,2 — 11,69 ¢ (19,32%

BIJl 3arajipHUX BUTpaT yacy Tc) ta 37,8 ¢ (62,48% Bin 3arajibHUX BUTpaT yacy Tc)
BIJIMOBIHO; TIPH Y= | — 12,03 ¢ (19,85% Bix 3aranbHux BuTpar yacy Tc) Ta 37,56

(61,98% Binm 3aranbHUX BUTpPAT Yacy 1¢) BiIMOBITHO.

Jlani mpeacTaBiIeHo pe3ysbTaTh MOPIBHAHHA a3y PO3TOHY Ta CTAJOro pyxXy B
CTPYKTYpl LUKy pyXy MDX 3yNMUHKamu 3a nokasHukamu Epc, Evl (pucynok 3) 1
Qpc, Qvl B cTpyKTypl HHMKIY PpyXy Mik 3ynuHKamu (pucyHok 5). daza posrony
nojijieHa Ha 5 mepeaad, aHali3yeMO CyMapH1 BUTPATU €HEPrii Ta MaJbHOTO, CTaIUi
PEXUM pyXy B1IOYBAETHCS HA OJIHIN Mepeaaui.

Ha pucyHky 3 npezacTaBiieHO 3aJ€KHICTh €eHEPIreTUYHUX BUTpAT Ha po3riH (Ec)
ta cramuid pexuMm pyxy (V=14m/c) (Ey1) Big xkoedimieHTa BHUKOPUCTAHHS
NacCaXUPOMICTKOCTI Y. I'padik moka3ye, 1m0 npu 30UIbLIEHHI KoedillieHTa

BUKOPUCTaHHSA MAaCa)KUPOMICTKOCTI Y., €HepreThyHi BUTpath npu po3roHi (Epc)

3poctaroTh Ha 35,5%, npu upomy eHepretuuHi Butpatu (Eyi1) ans cranoro pexumy
pyxy 3HMXKyeTbes Ha 1,13%.

Ha pucyHky 4 npezacraBieHO 3ajl€XHICTb BHUTpaTH NaiuBa Ha posriH (Qpc) Ta
ctanuii pexxuM pyxy (Qy1) Bia 3MiHN Koe(ilieHTa BAKOPUCTAHHS MACAKUPOMICTKOCTI
Yer- BCTaHOBJEHO, 1110 BUTpATa MaJIMBA MPH cTAIOMy pexumi pyxy (Qyi) 3HMKYyeTbCs

npu 30UTbIIEHH] KOe(ilIEHTa BUKOPUCTAHHS MMaCAXKUPOMICTKOCTI ¥, B Aiama3oHi 0,2

— 1 na 2,13 rpama, mo craHoButs 1,14%. B pexxumi posrony Butpata nanusa (Qpc)

ISSN 2663-5712 80 www.sworldjournal.com



ﬁ/ﬁ\ :
SWorldJournal Issue 10 / Part 1 \TRQD\

3pOoCTa€ 31 3pPOCTaHHSIM Koe(illieHTa BUKOPUCTAHHSA MNACaAXKUPOMICTKOCTI Vg, 1
ctaHoBUTH 114,28 r ipu Y, = 0,2 1 154,77 r ipu y.= 1, To6TO 3pocTae Ha 46,62 rpam

(35,5%).

Epc, Evl, MO
-\_N _\_UJ
o o =

_\_I\J
[o.s]

0,2 0,4 0,6 0,8 1
Ycr

— Epc - e [y]

Pucynok 3 — I'padik 3aj1e:kHOCTI eHepreTHYHMX BUTPAT HA Po3riH (Eyc) Ta
crajuii pe:kuM pyxy (Evi1) Bia 3Minn koeinieHTa BUKOPUCTAHHA
NacaAKMPOMICTKOCTI Y .

200

Qc, 1

190

180

170

0,2 0,4 0,6 0,8 1

Ycr

PO3roH == es e CPP

Pucynok 4 — I'pagik 3a/1e5KHOCTI BUTPATH NAJMBAa HA PO3riH (Qpc) Ta cTaaui
pexum pyxy (Qvi) Bix 3MiHU Koe(ilieHTa BUKOPUCTAHHSA MACAKUPOMICTKOCTI

yCT *
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CriBBIAHOIIEHHST BUTpaT NanuBa Npu po3roHax (Qpc) A0 BUTpaT majuBa Ha
craiomy pexuMi pyxy (Qvi) (2). Pesymbratm 3MiHHM Koedilli€HTa BiAHOCHOT
MAJIMBOBUTPATHOCTI B pekuMax po3roHy Ko mpu 3miHI KoedillieHTa BUKOPUCTAHHS
MacaXMPOMICTKOCTI Y, Big 0,2 10 1 mpeacraBneHo y Tadmiuii 3.

Qpe
Qvl

KQ:

()
Tadoanusa 3
3MiHa koe(inieHTAa BiTHOCHOI MAJMBOBUTPATHOCTI B pesknMax po3rony Ko npu
3MiHI Koe(ini€eHTa BUKOPUCTAHHS MACAXKUPOMICTKOCTI ¥ .

Yer- 0,2 0.4 0,6 0,8 1
Ko 0,7 0,76 0,83 0,89 0,96

Tabnuig 3 1eMOHCTPYE 3pOCTaHHS Koe]illleHTa BITHOCHOT NMAaIUBOBUTPATHOCTI
B pexumax posroHy Kq nmnpu 3poctaHHl  KoeQillieHTa  BHKOPUCTAHHS
MacaXUPOMICTKOCTI Y.,. T00TO, BUTpaTa NmajvBa MpH PO3TOHI MPHU 3POCTaHHI Y, BiA

0,2 1o 1 npu pyci Ha TeCTOBY BIACTaHb MK 3yITUHKAMH 3pPOCTAE.

BcranoBneHi pakTu He BpaxoBYIOThCS B YMOBaX €KCIUTyartarlii aBTO0yCiB, TpH
HOpPMYBaHHI BUTpAT NajuBa Ta MPU po3paxyHKax rpadikiB pyxy aBTOOYCiB.

B mxepeni [12] BU3Hau€HO TOKCHYHI BUKUIU Ta iX CKJaJ, CIIMPAIOYUCh Ha JIaHi
BUTpAT MNajvBa. Y JlaHi pPoOOTI BpPaxOBaHO aAJANTUBHO-IAMCKPETHUH pyX MK
3YIMMHKaMU TPU PO3PAXyHKY BHKHIIB IIKIJJIMBUAX pedoBuX. J[Isg BU3HAYCHHS
3HAUYCHHS MAaC BHKHU/IB MIKIIJUBAX PEUOBHH TIPH PI3HUX PEKUMAX PYyXy
BUKOPUCTOBYETHhCST MeTonuka [12]. [{ns Bu3HAUEHHS PI3HUX KOMIIOHEHTIB BUKHU/IIB
IIKIJJIMBAX PEUYOBUMH TMPH aJAaNTHUBHO-IUCKPETHOMY pPYCl HEOOXiJHI TMOKa3HUKH
BUTPATH €HEPTii 1 cepeHbOT MOTYKHOCTI MOTOKY €HEPTii aJanTUBHO-IUCKPETHOTO
PYXy MiX 3yITUHKAMHU.

Po3paxyeMo cykyIiHi CHIOKHBaH1 €HEPTOBUTPATH aJIalITUBHO-TUCKPETHOTO PYXY
aBToOyca B mukii pyxy Ac (3), mpu posroni Ap (4) ta B ctaiomy pyci Avl (5).
JloB)XKMHA TECTOBOi BIACTaHI MK  3yNMHKaMH CTaHOBUTh 550 MeTpiB, 3MiHA
CepellHbOi TOTYXHICTI MpU 3MiHI Koe(]illileHTa BUKOPUCTAHHSA Maca)XUPOMICTKOCTI
Yer IPEACTaBIICHA Y TAONHIN 4, PUCYHOK 5.

Ac = Ncep,. » T, KBT * roz

3)
A, = Ncep, » T, KBT = rop
P P~ "PC
4
A,; = Ncep,; *T,1,KBT * O
)

ne Ncep — HNOTYKHICTh TOTOKY €HEprii Ipu aJanTUBHO-AUCKPETHOMY pyci (Ha UK

(Ncep., kBt), na posrin (Ncep,, kBT), Ha ctamuii pyx (Ncepyi, kBT)); Ti— Butparu
yacy (Ha uuki (Tc, c), Ha po3riH (T, ¢), Ha ctanuii pyx (Tvi, ©)).
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Taoaunga 4
IHoTy:XHICTH OTOKY €Heprii aIanTUBHO-IMCKPETHOT0 PYXy NMPUBeIeHa 10
JABUT'YHA, CHEPreTHYHi BUTPATH, MOTYKHICTh MOTOKY €Heprii B HUKJII, IPH
PO3rOHi, IPH CTAJIOMY PYCi 3aJI€:KHO Bi/l 3MiHM Koe(]inieHTa BUKOPUCTAHHA
NMACAKMUPOMICTKOCTI Y .

Yer 0,2 0,4 0,6 0,8 1

Ac, kBT*rozg 1,744 1,842 1,940 2,039 2,137
Ha muxn Ec, MJIx 6,279 6,631 6,984 7,339 7,694
Ncepc, kBt | 103,793 | 109,556 | 115,343 | 121,149 | 126,971
Ap, kBt*ron | 0,624 0,680 0,735 0,791 0,846
Ha posria | Epc, MJIx 2,247 2,447 2,647 2,847 3,046
Ncepp, kBt | 192,182 | 207,421 | 222,825 | 238,037 | 253,220
Avl kBt*rog | 0,737 0,737 0,737 0,737 0,737

Ha cramait =p N T 2650 | 2.643 | 2.635 | 2.628 | 2.622
PYX " 'Ncepvl, kBt | 61,014 | 61,138 | 61241 | 61329 | 61,404
S 21 ______---’

% 1,9 _____-—-"’----

g 1,7 -====""

I 15

g 1,3
1,1
0,9 J— )
07 . . e — T e ¢ ¢

0,5

0.2 04 06 0.8 1 yer
Ap e Ayl

- e e [\

PucyHok 5 — 3ajie:kHicTh cepeiHbOI OTYKHOCTI OTOKY eHepril Npu pizHUX
(azax pyxy Bia 3mMiHN KoedinieHTa BUKOPUCTAHHS MACAKUPOMICTKOCTI Y ;.

PucyHok 5 moxasye, 10 MOTY>KHICTh MOTOKY €HEprii aJanTHBHO-TUCKPETHOTO
pyXy OpHBeJIeHa J0 JABUTYHA B IUKJIl € BUILOK HDK IPHU PO3rOHI Ta CTAJIOMy PYCi Ta
3pOCTa€ 3 POCTOM Koe(]illl€eHTa BUKOPUCTAHHS MACAXKUPOMICTKOCTI Yo HA 22,52 %.

[ToTyxHICTh MOTOKY €HEPTii aJalTUBHO-TMCKPETHOTO PyXy MpPUBEEHA A0 JBUTYHA B
peXKUMI  PO3TOHY TaKOX 3pOCTAa€ 3 POCTOM Koe(illieHTa BUKOPUCTAHHS
MacaXUPOMICTKOCTI Y., Ha 33,83%. IloTyXHICTh TOTOKY e€Heprii aaanTUBHO-

JIMCKPETHOTO PyXy MPHUBEACHA J0 ABUTYHA B PEKUMI CTAJOrO PyXy 3MEHIIYETHCS 3
pocToM KoeillieHTa BUKOPUCTAHHSA MACAKUPOMICTKOCTI Y, Ha 1,13%.

Ha ocHOBI pe3ynbTaTiB IMITAlIMHOTO MOJCIIOBaHHS pyXy aBToOyca
BCTaHOBJICHO 3aKOHOMIPHOCTI BILUIUBY KoedirieHTa BUKOPHUCTAHHS

ISSN 2663-5712 83 www.sworldjournal.com



~ =
SWorldJournal [ssue 10 /Part 1 { Ve
S

NacaXUPOMICTKOCTI Y., Ha €HeproeeKTUBHICTh TPAHCIOPTHOI omepalii. 30kpema

npu pyci apTo0yca MK 3yMMHKaMHU Ha BiJACTaHb 550 METpiB mpoaHaIi30BaHO BILIMB
Koe(illieHTa BUKOPUCTAHHS MACAXKUPOMICTKOCTI Y., Ha KOE(ILIEHT MIBHJIKOCTI

(Kvc), koedimienT TpancopTHOi eHeproedextuBHOCcTi (Per) Ta koedimieHT manauBHOT
edpextuBHOCTI (Peq) (pucyHok 6).

0,36

0,34

Per, Peq

0,32

0,3

0,28
0,26
0,24

0,22

0,2

@ Per O Peq Yer

Pucynok 6 — 3ajieskHiCTh TpaHCHIOPTHOI eHeproedexkTuBHOCTi (Per) Ta
naauBHoI epexTuBHOCTI (Peq) Bia KoedilieHTY BUKOPUCTAHHS
MACAKUPOMICTKOCTI (¥ ;).

Pucynok 6 nemonctpye 3poctanHsa nanuBHOI edektuBHicTi (Peq) 3 0,267 no
0,333, na 24,7%. TpancnopTHa eHeproeeKTHUBHICTh MPH 3pOCTaHHI KoedilieHTa
BUKOPHUCTAHHS MACAXKUPOMICTKOCTI Y BiA 0,2 1m0 1 3poctae Ha 14,34%.

[TutanHs eHeproeeKTUBHOCTI MEPEBE3€Hb TICHO IMOBS3aHE 3 EKOJOTIYHICTIO
nepeBe3eHb.  BupimyBanmack  3amada aHaNMi3y — TOKCHYHOCTI  BHKHIIB  JUIA
PO3pPaxyHKOBOTO IUKJIY 3 BUKOpHCTaHHSAM Metoauku [12]. Ha ocHOBI oTpuMaHmx
pe3yibTaTiB MOJIENIOBaHHS TpoBeeHo aHai3 TokcuuHocTi Bukuaie CO, HC, NOy
U aJaNTUBHO-AUCKPETHOMY PYCl Ha BiZCTaHb 550 METpiB MIX 3yIMHKaMH.

3rigHo Jlomatky 2 «EkojoriuHi HOpMH, METOJIM BUNPOOYBaHb, MO3HAYCHHS
piBHs exosoriyaux HopMm KT3» Haka3zy MinictepcTBa iHppacTpykTypu YKpainu No
521 Big 17.08.2012 «IIpo 3atBepmxeHHss Ilopsiaky 3aTBepKeHHS KOHCTPYKIIii
TPaHCIIOPTHUX 3ac001B, iX YyacTWH Ta oOjamHaHHs Ta [lopsAnKy BeJCHHS PEECTPY
cepTu(dikaTiB TUITy TPAHCIOPTHHUX 3acO0IB Ta 00JIaIHAHHS 1 BUJIAHUX BUPOOHUKAMHU
cepTudikaTiB BIJAMOBIAHOCTI TPAHCHOPTHUX 3aco0iB abo oOJagHaHHSY, IS
aBTOOYCIB Kjlacy M3 3 nu3elbHUM JABUTYHOM €KOJIOT14HI HOpMHU €Bpo-5 onucaHi y
[IpaBunax €EK OOH Ne 49-04 (B2) [2]. V Tabnumi 5 mpeacTaBieHO TpaHUYHI
3HaueHHs BUKUAIB [IP s aBTOOYCIB 3 MU3EIbHUMU IBUTYHAMHU.

['paHuyHl HOpPMH BHWKH[IB HE BPAaXOBYIOTh PEXKHUMH PyXy TPAHCHIOPTHOTO
3aco0y, BiACYTHINA moail Ha ¢a3u pyxy (PO3roH, CTAIHN pyX, TaJbMyBaHHS) TOMY
HEOOXITHO 3MIMCHUTU PO3NOALT Ha a3y pyxy Ta BU3HAYMUTH, SIKE BIJICOTKOBE
CHIBBIHOIIIEHHS MK KUJIBKICTIO BUKH/IIB HAa KOXKHIN 3 a3 pyxy.
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I'pannyni 3HayenHs BUKuAiB 1P 1151 aBTo0yciB 3 1M3eJIbHUMHU IBUTYHAMM.
Maca okuny Maca Maca okcunis | Maca tBepaux | JIuMHICTB
Byriemo (CO) |  ByIJIeBOAHIB azoty (NOx) | wactunok (TY) M-1
r/kBr*rong (HC) r/kBt*ron r/kBr*rong r/kBr*rong
1,5 0,46 2,0 0,02 0,5

Ha ocHOBi po3paxyHKOBHX JaHUX TaOiuili 2 3 ypaxyBaHHSM TpPaHUIHHUX
BUKHU/IB (TA0J. 5) po3paxoBaHO KOMIIOHEHTH BHKHUJIIB aBTOOycCa MpH PyCl HA TECTOBY
BIJICTAaHO M1 3yIMUHKAMH JIJIS Pi3HUX (a3 pyxy.

Jis TectoBOi BIACTaHI MK 3ynuHKaMu y 550 MeTpiB OTpMMAHO HACTYIHI
3anesxHocTl BUKUAIB P Bij 3MiHK KoedilieHTa BUKOPUCTAHHS MMacaXXUPOMICTKOCTI
¥er: 31 3pOCTaHHSM Y, Bix 0,2 mo 1 3nauenns CO, HC, NOy 3poctarots Ha 22,52%.

Axmo posrasgatu 3anexHocTi BukuAiB 1P Big Y., Ha 1 miTp AM3enbHOro majuvBa,
OTpUMY€EMO 3pocTanHs Ha 7,7 % npu 3pocTanHi ¥, Big 0,2 no 1. (pucyHok 7).

10

CO,r
NOX, 1

[=3] -~ [0.9] [¥=)

=y

SRR

u
it
=

0,2 0,4 0,6 0,8 1

Ycr

EHCO EBHC mMNox HOCOHalnAll BAHCHalnAll ENoxwHa 1lnaAn

Pucynok 7 — 3anexunicts BuknaiB CO, NOx Ta HC Bia koedinienra
BHKOPHUCTAHHS BACAKUPOMICTKOCTI ¥ .

[IpoBenemo mopiBHsaHHS BUKUAIB IIIP Ha po3roHi Ta y peXumi CTajioro pyxy.
I'padik mopiBHSHHS cepeHbOI MOTY>KHOCTI Ha PO3TOHI Ta B PEXKHUMI CTaJIOr0 PyXy
MpOeACTaBlieHO Ha puUCyHKY 8. 3 rpadika BHAHO, IO CEPEAHS IOTYXKHICTh
MIPUTO3rOH1 Ma€ JHIHHY 3aJI€KHICTh, Ta CTPIMKO 3pocTae Ha 35,5% mnpu 301IbIIeHH]
Yer- 1Ipu cTaiOMy pEeXUMI PYXy CEpedHs MOTYXKHICTh Ma€ JIHIWHY 3aJICKHICTh, Ta

3MmeHInyeTbes Ha 1,14% 31 30UTBIICHHSM V.

Jnis aHami3y BUKUAIB MIKiAJIMBUX PEYOBHH Yy PEKUMaX PO3TOHY Ta CTAIOTO PyXy
nobyayeMo rpadik 9. Sk BugHO 3 rpadiky, Mpu cTajgoMy pexuMi pyxy, sukuau [P
MaloTh JIIHIWHY 3aJIeKHICTh, Ta 3MEHIIYIOTbCA 31 30UIbLIECHHSIM Y., Ha 1,14% , B

pexumi po3rony BUkuau [P 3011bMIKIOTECS 3 3pOCTaHHAM Y, Ha 35,55%.
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Pucynok 8 — I'pagik 3a/1e5KHOCTI cepeIHbOI MOTYKHOCTI IPH PO3IoHi Ta 'y
PesKMMi CTAJI0ro pyxy Bil KoedillieHTa BUKOPUCTAHHS MACAKUPOMICTKOCTI ¥ .
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Pucynok 9 - 3anexnicts BUknaiB CO ta NOx Ipu po3roti ta ¢ctajoMy pexumi
PYXY Bil KoedillieHTa BUKOPUCTAHHA MACANKUPOMICTKOCTI Y ;.

Sx BugHO 3 Tpadiky, Ipu cTaioMy pexumi pyxy, Bukuau 1P marore diHiiHY
3aJIe)KHICTh, T4 HE 3MIHIOIOTHCS 31 30UIBLICHHSM ¥, B PEKUMI po3rony Bukuau LIIP

30UTBIIYIOTBCS 3 3POCTAHHAM Y. Ha 35,55%. Takoxk BUSBICHO, 110 MpPHU 3HAYECHHI
Koe(ili€HTa BUKOPUCTAHHS MAaCAKUPOMICTKOCTI Y = 0,6 Bukuan CO 1 NOx MatoTh

piBHI 3HaUYCHHS 11 (ha3u pO3TOHY Ta CTAJIOr0 PyXy.

BucHoBku.

1. B pe3ynbrari cratuctuuHoi 00poOku 85 aBToOyCcHHMX MapipyTiB Micta Kuea
BCTaHOBJICHO, 1110 CEPE/IHA BiJICTaHb MK 3y[TMHKaMU CTaHOBUTH 550 MeTpiB.

2. BcranosieHo, 1110 pi3Hi Ga3u aJanTUBHO-AUCKPETHOTO PyXy Ha MEperoHax Imo
pi3HOMY BIUIMBAIOTh Ha €HEpreTH4YHl BUTpaTu. Butpatu eneprii, yacy Ta majiauBa
3pOoCTaloTh Ha BCIX (a3ax pyxy 31 3pOCTaHHSIM KOE(]IIl€eHTa BHUKOPUCTAHHS
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nacaxupomictkocTi. [Ipu oMy Ha ¢aszi po3roHy 3pOCTaHHS BUTPAT €HEPTil MPo
301IbIICHH] Y, B Aiama3oni 0,2 — 1 craHoButh 3,81%, a B pexxuMi CTanoro pyxy

(V=14 m/c) BuTpatu eHeprii 3meHuIyoThcs Ha 8,16%. 31 3pocTaHHIM KOEPIIiEHTY
BUKOPHUCTAHHS MACaXUPOMICTKOCTI Y., B Jiama3zoHi 0,2 — 1 BuTpaTu najuBa IpH

po3roHi 3pocrtatoth Ha 40,54 rpam (7,77%), a B peKUMI CTAJIOTO PyXY 3HIKYIOTHCS
Ha 1,86 rpam (7,6%). [Ipu mOpiBHSHHI CTAJNIOTO PyXy A0 PEKUMY PO3TOHY KOS(IIIEHT
BIJTHOCHOI MaluBOBUTpaTHOCTI Ko B peknmMax po3roHy 3HaxoauThcs B Mexax 0,7-
0,96, oTpuMaHO  3aKOHOMIPHOCTI  BIUIMBY  KOEQIIIEHTY  BUKOPHCTaHHS
MacaXUPOMICTKOCTI Y, Ha Kq.

3. BcraHoBiieHO 3QJICKHICTh BILIMBY KoedirienTa BUKOPUCTAHHS
MAacaXMPOMICTKOCTI Y., Ha CEPEIHIO MOTY>KHICTh TMOTOKY €HEprii mpu pi3HUX (a3zax

pyxy. BcTaHoBieHo, 110 MOTYXHICTh MOTOKY €HEPrii aanTUBHO-TUCKPETHOTO PyXy
IPUBEJICHA /10 ABUTYHA B LIUKII A € BUILOK HIK IPU PO3rOHI Ape Ta CTAIOMY pycl
Ay Ta 3poctae Ha 22,52 % B peXUMI CTAJIOTO PyXYy; B pexuMi po3rony — 33,83 %.
4.3a pesynbTaTaMH IMITAIIHHOTO MOJYJIIOBaHHA pyxy aBToOyca borman
A70132 na tectoBoMy mneperoHi (550 MeTpiB) BCTAHOBJIEHO 3aKOHOMIPHOCTI BILJIUBY
Koe(dilieHTa  BUKOPUCTaHHS  MAaCAKUPOMICTKOCTI Y., HAa  TPAHCHOPTHY

eHeproedexTuBHicTh Ta TokcHuHicTh (CO, CH, NOXx). 30okpema 3pocTaHHS Y., BiX

0,2 1o 1 mpu3BoaAUTH A0 3pocTaHHs NaauBHOI edexkTuBHicTI (Peq) 3 0,267 no 0,333,
Ha 24,7%; TpaHcmopTHa eHeproedeKTUBHICTh 3poctac Ha 14,34%; muToMi BUKUIM
mkigmBux peuoBuH CO, HC, NOy 3pocrators Ha 22,52%. Ilpum npomy mnuTomi
Bukuau P Bix ¥, Ha 1 miTp Au3enbHOTO MajauBa, OTPUMYEMO 3pocTanHs Ha 7,7 % .

5. BcTaHOBIIEHO KUIbKICHU I 3B'SI30K MOKA3HUKIB TPAHCIOPTHOI1
e€HEeproe(peKTUBHOCTI 1 TMOKA3HWKIB MUTOMHUX BHUKHU/IB IIKIJJUBUX PEUOBHH IIPHU
aJanTUBHO-JIUCKPETHOMY pycCl aBToOyCca Ha MICbKMX MapIipyTax.
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Abstract. The existing methodology of transport and economic analysis is based on a virtually
simplified and service-commercial paradigm of knowledge about road transport, that is, the bus is
not considered as a carrier of technological resources with a number of properties. The main
objective of the paper is to determine the impact of passenger capacity utilization factor on the
transport energy efficiency, energy and fuel consumption during different phases of travel and
emissions of the bus for urban passenger transportation. The paper uses simulation modeling of bus
traffic in a test operation. Dependencies of transport energy efficiency, energy consumption, fuel
consumption and hazardous substance emissions of the bus on the passenger capacity utilization
indicator for the acceleration phase, steady motion and cycle are obtained. On the basis of the
obtained results, the regularities of the influence of the number of passengers carried on the
transport energy efficiency and and motor vehicle emissions.

It was found that different phases of adaptive-discrete motion on jumps have different effects
on energy costs. The energy, time, and fuel consumption increases in all phases of motion with an
increase in the passenger capacity utilization factor. The dependence of the effect of passenger
capacity utilization factor on the average power of energy flow at different phases of motion has
been established. The results of simulation modulation of Bogdan A70132 bus on the test route (550
meters) revealed the regularities of the impact of the passenger capacity factor on the transport
energy efficiency and toxicity (CO, CH, NOx). The quantitative relationship between the
characteristics of transport energy efficiency and the characteristics of specific emissions of
harmful substances during the adaptive-discrete movement of the bus on urban routes has been
established.

Key words: bus, transport operation, transport energy efficiency, emissions of harmful
substances, urban passenger transport.

ISSN 2663-5712 89 www.sworldjournal.com



ﬁ/ﬁ\ :
SWorldJournal Issue 10 / Part 1 \TRQD\

https://www.sworldjournal.com/index.php/swj/article/view/swjl10-01-043

DOI: 10.30888/2663-5712.2021-10-01-043

YK 004.023
RESEARCH OF PRINCIPLES OF IT SAFETY OF TRANSPORT
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MI’KHAPOJHOMY CHHOJYYEHHI
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Tlpuazoscvruii OepoicasHuti mexHiyHULL yYHigepcumem,
Mapiynons, eyn. Yuieepcumemcoxa 7, 87500

Anomauin. B pobomi pozensnymo nepedymosu ¢hopmyeanus HeoOXiOHOCMI 3a0e3neyeHHs
inpopmayitinoi ma Kibepbesneku mMpaHCNOPMHUX HNOMOKI6 6 YMo8ax iHgopmamuzayii ma
asmomamuzayii MPAHCHOPMHUX npoyecis. Cyuacna yueinisayis cghopmosana
NOCMIHOYCMPIATIbHUMU  MA  THOOPMAYIUHUMU  NpOYecamMu 68 MedCax COYialbHO-MeXHIUHO20
npocmopy. B npocmopi, sxe 0ocnioxcyemuvcs, 3HaHHA NPeOCmAasieni y 8uensoi iHpopmayiiHux
pecypcie ma cmarome 20106HUM HAOOAHHAM | HAUBANCIUBIUUM YUHHUKOM eKOHOMIYHO20 PO36GUMIKY,
a ingopmayitina iHOyCmpis — 0OHIEI 3 OCHOGHUX 2any3ell exonomixu. Ilpoyecu ingpopmamusayii
COYIaNbHO-MEXHIYHOT OIANbHOCII, AK ) GUPOOHUYIU, MAK | 8 HeBUPOOHUYIN CKIAOO08Il € HACMIIbKU
macumadHumu i 2IUOOKUMU, WO NPUBENO 00 SKICHUX 3MIH CAMO20 CYCRIIbCMEAd, Oe3MeHNCHO
po3wuproouu cghepy 3acmocy8arts npooyKkmie i cepesicié iHgopmayitiHoi iHOyCcmpii, HeyXUlbHO
3anyuarodu y ceim oo6pobKu inghopmayii 6ce cyCcniibCcmao.

Kniwwuosi cnosa: I[T-6e3nexa, ingopmayivina Oesneka, «Kibepbesnexa, iHgopmayitini
MexXHON02ll, MPAHCHOPMHI NOMOKU.

Beryn.

IT sixkicHO 3MIHWJIM MPOLIECH YIPABIIHHSA B YCIX 00JACTAX JIHOJICHKO1 TISUIBHOCTI,
B TOMYy uucii 1 Ha TpaHcnopti. Enektponna toprieisa (E - Commerce), 1HTepHET-
TEXHOJIOT1i, aBTOMAaTH30BaHe YIPaBJIiHHSA Ha 0a31 CydaCHUX TEXHIYHHUX 1 TPOTPaMHUX
3ac001B BIIKPWJIM HOB1 MOKJIMBOCTI MiJABUIIEHHS €EKTUBHOCTI pOOOTH TPAHCHIOPTY
1 €KOHOMIYHOCTI JIOTICTUYHHUX cHcTeM. L[boMy 3HA4HOIO MIpOIO CHOPHSUIM Cy4YacHI
CUCTEMHM TEJIEKOMYHIKAIllil Ta B Mepuly yepry MoOUIbHA cucTeMa 3B'SI3Ky Ha OCHOBI
crannapty GSM (Global System for Mobile Communication).

Benuke 3HaueHHs 1151 aBTOMATH3allii Ha BCIX BUAX TPAHCIIOPTY Ma€ TIo0aIbHa
CHUCTEMa BH3HAYCHHS MICIIE3HAXOJKEHHSI TpaHcnopTHUX 3aco0iB (GPS) Ha ocHOBI
CYIMyTHHUKOBOTO 3B'sI3Ky. 3HA4YHOIO MIpOI0 aBToMmaTH3aiii Ta iHdopmaruzaili Ha
TPAHCIOPTI CHPUSUIM yCHiXH B 00JacTi ieHTU(ikaiii BaHTaXiB 1 HOCIIB HA OCHOBI
HITPUXOBOTO KOJY, HOBI PaJlodyacTOTHI TEXHOJOTII 1IeHTU]IKaLlli 13 3aCTOCYBaHHIM
TPAHCIOHJIEPIB 1 1H.

OCHOBHHUI1 TEKCT.

B sKOCTI OCHOBHOIO HaNpsIMKY JUIsl ONTUMI3alii BUKOPUCTAHHSA TPAHCIOPTY
MPOTIOHYEThCSI  3aCTOCYBAaHHS  aBTOMATU30BaHMX  HAaBITAllIMHUX  CHUCTEM, 3a
JOMIOMOTOI0  SIKUX BH3HAYAETHCS ONTUMAJIbHUM MApPUIPYT PyXy TPaHCIOPTHUX
3aco0iB. B pjaHuii 4yac BimOMHI UUIMA psii TaKUX CUCTEM 3 PI3HOMaHITHUM
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MIPOTPaMHUM 3a0€3IeUEHHSIM.

BinpmiicTh mmMx cHUCTEM TpaIloe Ha OCHOBI TI00ambHOT aBTOMATH30BaHOI
reorpadiunoi cucremu GIS (pucynok 1) 3 TomorpadiyHumMu KapTamu B HU(DPOBIi
dbopwmi, sika BUKOPHUCTOBYETHCS HE TUIBKKM HAa aBTOMOOUILHOMY, a i Ha IHIIUX BUIAX
TPAHCIIOPTY U aBTOMAaTHU3alli yIpaBiiHHA. ABTOMaTHYHI TPaHCHOPTHI 3acoOu
(AVs) € TpaHCTIOPTHUMU 3aC00aMH, B SIKHX, IIIOHANMEHIIIE, OJJUH €IEMEHT KePyBaHHs
TPAHCIIOPTHUM  3acO00OM  (HampuKiIaA, pyJbOBE YIOPABIIHHS, PETyJIOBaHHS
IIBUJKOCTI) BiOyBaeTbcsi 0e3 mpsAMoi ydacTi Boais. Pobora AVs opranizoByeTbes
nusixoM 300py iHdopmariii 3 Habopy natyukiB (mwtydHoro 30py HAVS, CAV 1 IM)
Ta 11 00poOKM OOYHMCITIOBAIBHUMU pecypcaMu Ha OOpTy  aBTOMOOLIS,
IHTEJIEKTYyaJIbHOI 1HPPACTPYKTYpH 1 B I1HIIUX MICIX, IMOB'I3aHUX MK CO0OI0 B
MPaKTUYHO peaibHOMY Yaci.

PncyHOK 1- GIS I[pOMI/ICJIOBOFO panony

JUis  1bOrO0 BHUKOPUCTOBYIOTHCS: BIZIEO KaMepu; pI3HOMAHITHI pajapu;
BUSBIICHHS Ta PAaHXyBaHHS CBITJIOBUX JIa3€pHUX IPOMEHIB 1 iX B1I00pakeHb
(LiDAR); ynbTpa3BykoBe 1 iHppauepBoHe 00gaaHaHHA ToIo [1].

Ha pucynky 2 mpencrtaBieHe KpaTKe YsIBJIEHHS THUIIOBOTO aBTOMAaTHU30BAHOIO
oOnagHaHHs 1 GyHKLIM oO6nanHanHs wtydHoro 3o0py HAVS, CAV 1 IM.

InTerpoBanotro yactTuHo AV € HaBiraiis 1 1€, o CyTi, IJIaHyBaHHS MapIIpyTy.
binbil KOHKpPETHO, BOHA CTBOPIOE 1 IepepaxoBye LU(POBY KapTy, SKa BKIIOYAE
iH(pOpMallito Mpo Micls, TUIH 1 CTaH J0Pir, JanamadTiB i MPOrHo3 noroau. B nanwmii
Yyac TPAHCIOPTHI 3aco0M BXe TMOBHICTIO IUIAHYIOTh IUIAaHYBaHHS MapuipyTy,
BUKOPHUCTOBYIOUM TIJI00aibHI cucTeMu mosuilioHyBaHHs (GPS, ['monac 1 inHmi). Y
MOBHICTIO aBTOHOMHHMX AaBTOMOOIISX HAaBIrallis MOCHUIIOETHCS IUISXOM I1HTErpaiii
TpaHCTIOPTHUX 3ac00iB (V2V).

BinOyBaetbcsa OesnepepBHUN OOMIH JTaHUMHU MK TPaHCHOPTHUMH 3aco0aMu
yepe3 CHCTeMHU 3B'SI3Ky, Taki, sK Oe3aportoBi sokainbHli Mepexi (WLAN). 3a
nonoMoror0 V2V-3B's3Ky, aBTOHOMHA CHCTEMa MOKE pO3Mi3HABATH KPUTHYHI 1
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HeOe3NeyH1 CUTYyaIlil Ha paHHIN cTajll, 1 30upaT HEOOX1HY 1H(POPMAITi0, TTOB'I3aHYy
3 Oesmnekoro. CuTyamiiftHuii aHati3 KOHTPOJIIOE€ HABKOJIMIIHE CEPEIOBUIIE, YEPe3 AKY
TPAHCIIOPTHUN 3aci0 pyXaeThCs IS 3a0€3MEUYEHHs TOro, 00 aBTOHOMHA CHUCTEMa
3HaJIa PO BC1 BIAMOBIAHI 00'€KTH 1 iX pyxax.

Blind Spot
Detection
N il Park Assist Emergency Braking

Y Surround View

Rear Collision
Warning

[ Pedestrian Detection

W Traffic Sign
| Recognition

Collision Avoidance

Park Assistance/ |

Surround 9 I Adaptive Cruise Control
View 5

r . Lane Departure
0 Warning
__/:(

e o
Park Assist _ y
Surround View "\,.

Cross Traffic Alert

B Long-Range Radar Short/Medium Range Radar M LIDAR Camera M Ultrasound GNSS

PucyHnok 2 - Kparke ysiBJIeHHSl THIIOBOT0 ABTOMATH30BAHOI0 0012 JTHAHHA Ta
¢pynkuii od1agHanus mry4Horo 3opy HAVS, CAV ta IM

B nanwmii yac po3BUTOK OyAb-sIKOTO TPAHCHOPTHOTO MIJIMPUEMCTBA HEMOXKIIUBHI
0e3 3abesneueHHs ioro iHdopMalliitHoo 1HPpacTpykTyporo. [Iporiec BuUpoOHUIITBA
BUMAara€e He TUIbKM MEPEMIIICHHS MaTeplajibHUX IIHHOCTEH, a W MOCTIMHOTO pyxy
iHpopMariiinux noTokiB. HarioHanbHe 1 MIXKHApOJHE TPAHCIOPTYBaHHS TOBApPIB
BUMarae Oe3nepepBHOrO  1H(MOPMALIAHOIO  TOKPUTTS 1  JOKYMEHTAJIbHOIO
3abe3nedeHHs [2].

IT >xutTeBO HEOOXiMHI HA TPAHCHOPTI 3 HWOTO MIBUAKOIUIMHHUMHU (hakTopamu
(pucyHOK 3).

IIBuakonInHHI pakTopn HA

TPaHCHOPTi
I
Jucnoswuiist (3MiHa [Tocriiine 3MiHHI TONHUTY 1
MOJIO’KEHHST) TPAHCTIOPTHUX nepeMileHHS MPOIO3UIIIN HAa PUHKY
3aco0iB BAaHTaXIB NepeBe3eHb Ta iH.

Pucynok 3 - HIBUAKONJIMHHI (paKTOPH HA TPAHCTIOPTI

Ha Bcix ertamax mepeBe3eHHS 1 MEPEeBAJKM BaHTAXy B1AOYBa€ThCS MOCTIHHUMN
OOMIH JaHMMH MDK Yy4YaCHUKaMU TPAHCIOPTHOTO IMPOLECY, BUCYBAlOYM BHCOKI
BUMOTH JI0 TOYHOCTI 1 MIBUAKOCTI nepenayi iHdopMmarii. Big mux moka3HUKIB 4acTo

ISSN 2663-5712 92 www.sworldjournal.com



~ =
SWorldJournal [ssue 10 /Part 1 { Ve
S

3QJIEKUTh HE TIJIBKM YITKICTh 1 O€3MepepBHICTh MPOIECYy, a W BUKOHAHHS YMOB
KOHTPAKTY.

3abe3neynTH BUKOHAHHS ITUX BUMOT MOJKHA TUIBKHU MUISIXOM BHpoBakeHHs [T-
CUCTEM YIPaBIIiHHSA, 110 peali3yloTh BIOPSAKOBaHE 30epiraHHs 1 MIBUAKY Mepeaavy
iHpopMallii, BIJICTEKEHHS BaHTaXy 1 TPAHCIOPTY, Y3TO/KEHE IUIAHYBaHHS 1
YOPaBIIiHHSA BaHTa)KOMOTOKAMHU.

Tomy iudopmariiiini TeXHOJOTII TMOKIWKaHI 3a0e3MedyBaTH aBTOMATH3AIlIIO
VOPaBIIHCBKUX OIepaliid, MIATOTOBKY aHAMITUYHOI 1HGOpMALil s HPUHHSTTS
plllIeHb 1 TOCTABJISATU CIIOKWBauyaM OyAb-sKli BUIM JTaHMX Ha BEJWKI BIJCTaHI 1
o0csru.

®dakTopu 1 mnepeayMOBH  HeOOXigHOCTI  3a0e3lmeYeHHs1  3aXHUCTY
iHpopMmaniiiHOl iHGPACTPYKTYPH TPAHCIOPTHHUX MOTOKIB BiJl KOMII'IOTEPHUX
aTak.

[ndopmartiitna cdepa  (iHbopmaris, iHpopMmaliiiHa  iHPpacTpyKTypa,
1H(pOopMaIITHO-KOMYHIKAIlIiHI TeXHOJOrii), 1HdopMmaliiiina Oe3meka 1 Kidepbe3neka
MOYMHAIOTh TPaTH OJIHY 3 KIIFOUOBHUX pOJiel B 3a0€3MEUEHHI BaXKJIMBUX, MEPII 32 BCE
E€KOHOMIYHHUX, 1HTEPECIB TPAHCHOPTHOTO KOMIUIEKCY B pIIIEHHI MpoOsieM Oe3IeKu
PYyXy, MaCAKUPCHKUX 1 BAHTAXKHUX TIEPEBE3CHD [3].

OcHoBHi dakTopu iH(popMaIiiiHoi Oe3mexku 1 KibepOe3neku 300pakeHl Ha
PUCYHKY 4.

dakropu iHGopmaniiiHoi
Oe3mneku i KidepOe3neku

/ Ilocnienus \

(I[BOIIIHa eBomouuo\ 3pocTaHHs yncia anuiHLHH)

TaKOoro sBUILA B iHpOopMariitHOTO (LiJIeCIpIMOBaHHMX )
KibepmpocTopi, 5K TCPOPHU3MY, KOMIT'FOTEpHUX atak (Stuxnet,
XAaKTUBI3M: PO3BUTOK NPUMHATTS TOKTPUH Flame, Duqu, Gauss, Red
H0T0 SIK COLIaJIBHOTO KiOepBiiHU 1 October, NetTraveler) Ha
IMPOTCCTHOTO PYXy 1 B CTBOPCHHA CUCTEMU praBJIiHHH
TOM K€ 4ac MOCTYIIOBE ki6epsiiicek CIIA, TEXHOJIOTiYHMMH TIPOIIECAMH
IIEPETBOPCHASA PALY Kuraem, HATO. KPUTUYHO BaXJIMBUX 00'€KTIB
XaKEp1B 1 XaKCPCHKUX IH(I)OpMaLIl}I BCE (BHBeHeHHﬂ 3 Jany
rpyIin B K16ep3J10qI/IHH1 YacCTIIIC BUCTYIIA€ CHEPrOCUCTEM, 00'€KTIB }I,HepHO'l'
3 4 1 e PR .
CIIITIBHOTH. IHCTPYMCHTOM M KOl MPOMUCIIOBOCTI, 1HIITNX 00'€KTIB
CHIIM 1 CTa€ 30pO€r0 KUTTE3a0€3MEeUCHHS, KPAIIKKH
MaCOBOI'0 ypaKCHHA. 0aHKIBCbKUX aKTHBIB 1 T.1I.) 1 1H.

N I\ AN J

PucyHnok 4 - @akropu iHdpopmaniiinoi 0e3nexu i kidepoe3nexkn

®axTopu 1H(popManiiHOT Oe3neku 1 KibepOesneku OyAyTh BUPIIIAIBHUMU MPH
oprasizailii BHCOKOIIBHJIKICHOTO pyXy Ta MOOYJOBH I1HTEJIEKTyalbHHX LIEHTPIB 1
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CUCTEM CHUTYalllfHOrOo yHpaBiiHHS, OCOOJMBO 3 YypaxXyBaHHSIM BHUXIIHHMX 3
Ki0epnpocTopy 3arpo3 1 MOTEHIIHHOI CXMJIBHOCTI 1H(hOpMaliiHOI 1HPPACTPYKTYpH
KOMIT'FOTEPHHUM aTaKaM.

OcHoBHMMH TIepeAyMOBaMHu  3a0esnedyeHHs 1HpopMmamiiiHoi Oe3meku 1
Ki0epOe3neku TPaHCIOPTHUX TMOTOKIB 3 AaKIEHTYBaHHAM YBard Ha 3aXUCTI i
1HGOpMaLIiHOT IHPPACTPYKTYpH BiJ KOMI'IOTEPHUX aTaK € TaKi:

1. InTerpamiss B €IMHI KOMIUIEKCH aBTOMAaTH30BAaHUX CHCTEM, IOB'A3aHHUX 3
VOPABIIHHAM  PyXy TpPaHCHOPTHUX 3aco0iB, Ta IHIIMX AaBTOMAaTH30BaHUX
iH(popmaniiiHuX 1 TenekomyHikamiiHux cucrem (AITC) Tpancnopry.

2. llocriiiHe yCKJIaJHEHHS TMPOTPAMHOTO 3a0E3MEYeHHs 1 YCTaTKyBaHHSA,
BUKOPHCTOBYBAaHHX B THIIUX ABTOMATU30BAHUX 1H(opMaIiHUX 1
TEJEKOMYHIKALIIHUX CUCTEMAX TPAHCIIOPTY.

3. Ilpakrtuka 3aiiicHenHs po3pooHukamMu AITC 1 mocrauaabHUKaMU O0JIa HAHHS
MOHITOPUHTY, TEXHIYHOTO 0OCIyroByBaHHA 1 BigmaneHoro HamamtyBaHHs AITC B
oMy abo iX CKIAJOBUX YAaCTUH, a TaKOXX CEPBEPHOTO Ta TEIEKOMYHIKAI[IHOTO
oOnagHaHHs, 10 BXOJUThH JI0 CKJIQAy €JEMEHTIB iHdopMmalliitHoi iHPpaCTpyKTypH
TPAHCIIOPTY.

4. [HTEHCUBHE BJIOCKOHAJICHHS MOTEHI[IHHUMU MOPYIITHUKAMH 3aC001B 1 METO/IIB
BUKOPUCTaHHSA 1H(MOpMAIIIHHUX 1 TEIEKOMYHIKAIIWHUX TEXHOJOT1, METO/IIB
COIAIbHOI 1HXKEHEpIi NJii HAHECEHHs IIKOAM, a TAKOX MOYaCTIIIaId CHpooH iX
3aCTOCYBaHHS B MPOTUIPABHUX LUIAX 1 KOHKYPEHTHIH OOPOTHOI.

5. Pusuk npuxoByBaHHS copoO abo (akTIB MOPYIIEHHS IITaTHOIO
¢ynkuionyBanHsa AITC tpaHcnopTy 3 00Ky €KCIUTyaTylOUYuX MiApO3/I1IiB.

6. TumyacoBe BuMylIeHE 3aimydyeHHs npu cTBOopeHHI AITC, B Tomy uymcmi
ABTOMATU30BAHMX CHUCTEM YIOPABIIHHSA TeXHoJoriyHumMu mpouecamu (ACY TII),
MOB'A3aHUX 3 OPraHi3ali€l0 Ta YHPABIIHHAM PYyXOM TPaHCIOPTY, NPEICTaBHUKIB
HEKOHTPOJBOBAHUX (DIpM-BUPOOHHKIB 1 MOCTAYaJIbHHUKIB MPOTrPaAMMHO-aapaTHUX
3aco0iB  00poOku, 30epiraHHs Ta mnepenadl 1HQopmamii 1 3aCTOCYBaHHS
HEKOHTPOJBOBAHUX MPOTPAMHO- allapaTHUX PIIICHb.

7. 3pocTaHHsl B CBITI 1 KpaiHi KUIBKOCTI MPOTUIPABHUX 1 3 BUKOPUCTAHHAM
iHpopMaIiHUX 1 TETEKOMYHIKAIIIHHUX TEXHOJOT1M, B TOMY YHCI1 KOMITHOTEPHUX
aTak B TPAHCIOPTHUX MOTOKAX.

OcHOBHI mpuHOMOM  3axoiB  moao0  3a0e3medyenns  IT-0e3nmexkm
TPAHCHOPTHHUX MOTOKIB B MiZKHAPOJHOMY CIIOJIYY€HHi.

OCHOBHMMM  TpPHUHLMIIAMH  3aXOAiB  moao0 3abe3meueHHs [T-Oe3mexu
TPAHCIIOPTHUX MOTOKIB B MDXKHAPOJAHOMY CIIOJIy4EHHI €:

e IlpuHmun 3akoHHOCTI. 3axoauW HE TOBHMHHI CyNEpEeYUTH BHMOTaMm
MDKHApOJHOTO 3aKOHOJABCTBA, HAILllIOHAJIBHUX 3aKOHOAABCTB JEp>KaB-yuaCHUIIb,
JBOCTOPOHHIX JIOTOBOPIB 1 yroja, B ToMy uucii B cdepi 0OOMiHY eIEKTPOHHUMHU
JOKYMEHTaMH 1 MacuBaMu 1H(popMmarrii.

e Ilpunmun npeBeHTHBHOCTI. OprasizamiiHo - TMpPaBoOBl 3ax0JW IIOAO
3abes3neueHHs [T-0e3nekn TpaHCHOPTHUX MOTOKIB TMOBUHHI OyTH CHIpsSMOBaHI Ha
nomnepe/ykeHHs  nopymeHb Bumor IT-Oe3meku mnpu  oOMiHI  €JIEKTPOHHUMU
JOKyMEHTaMu 1 MacuBaMHu 1HpopMallii B MI>KHAPOAHOMY CITOJTyYEHH.
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* [Ipuniun ekoHOMI4HOi JolIbHOCTI. BuTpaTtn Ha 3abe3neuenns [T-0e3nexu
HE TOBHMHHI TIE€PEBUILYBAaTH BEJIWYUHY MOXJIMBOrO 30UTKY, TOB'A3aHOTO 3
MOPYIICHHSM

* [lpuHIun amanTUBHOCTI. 3aX0JM TIOBMHHI B OCHOBI CBOil TepembavaTw
MOXJIMBICTh ~aJamnTaiii g0 3MIHH TIOJIO)KeHh MIKHAPOJHOTO 3aKOHOJIaBCTBA,
HaIllOHAJTBHUX 3aKOHOJIABCTB JIeP)KaB-yUaCHUIlb, & TAaKOXK BIAMOBITHUX JOTOBOPIB 1
yroJ, 3MiHM TEXHOJIOTIi, TOmoJjorii, KoHirypamii, CTymneHs KOH(IAEHIIHHOCTI 1
IIHHOCTI €JICKTPOHHUX JTIOKYMEHTIB 1 MacuBIB 1H(pOpMallii, M0 NEPEeNaroThCs MK
TPAHCIIOPTHUMH MOTOKAMU J€pKaB-y4acHULb [4].

* [IpuHuun Ge3nepepBHOCTI 1 BCEOXOIMHICTh. 3aXOU MOBUHHI MOLIMPIOBATUCS
Ha BCI €Tald 1 CTOPOHU OOMIHY €JEKTPOHHUMH JIOKYMEHTaMU 1 MacCHUBaMHU
1H(pOopMaIlli TPAHCHOPTHUX MMOTOKIB MIXK JIep>KaBaMHU-yUaACHULISIMH.

e [Ipunmun riacHocTi. 3aXxogu MOBUMHHI OyTH JOCTYIHI JJIsi PO3YMIHHSA 1
CXBaJICHHSI BCIMa 3alliKaBJICHUMHU CTOPOHAMM.

* [Ipunmun HecymnepeyHOCTi. BUMOTru 3axojiB HE MOBHHHI CYNEPEYUTH OJHH
OJTHOMY.

3arpo3u I'T-0e3neku TPaHCMIOPTHUX MOTOKIB.

VY upoMy po3ainl HaBOAWTHCS JeTanbHa 1H(OpMmallis mpo 3arpo3u i GakTopu
Ypa3iaMBOCTI, SKI MOXYTh ICHYBaTh. 3arpo3d, SKi BKIIOYEHI J0 TMeperiKy,
BIIOOpa)KalOTh Cy4YaCHHUN CTaH TEXHIKM Ha JaHUM MOMEHT, aje B pasl ix
BUKOPHUCTAHHSA IIi 3arp0o3u HEOOXiHO OyJe MiAaBaTy MOBTOPHIN OIIHII HA MpPEAMET
iX moBHOTH. IX cnix BUKODHCTOBYBaTH B SIKOCTI OCHOBH JUIi 3a0e3MCYCHHS
HAJIEKHOTO 3HUKEHHS PU3HUKIiB. IX MOXKHA TaKOK BUKOPHUCTOBYBATHU SIK MiJIMOTY IIpH
BU3HAUYEHH1 PIBHA Bpa3iauMBOCTI B pa3l noteHuidHux I[T-3arpo3 ta B mporieci
MPUIHATTS HAJCKHUX 3aXO0/IIB JIJIS 3HIKCHHS IINX PU3HKIB.

3arpo3u o0 BHYTPIIIHIX CEPBEPIB:

a) BuyTpimHi cepBepu, 110 BUKOPUCTOBYIOTHCA B SKOCTI 3ac00y KiOepaTaku Ha
TpaHCHOPTHUM 3aci0 abo BwiydeHHs naHux. lle Moxke OyTH 3JI0BKHUBaHHS
NPUBUICSIMU INTAaTHUMU CIIBpOOITHMKaMH. HecaHKIIIOHOBaHM JIOCTYyn 4epe3
[aTepHeT no cepBepa (KUl MOKIIMBHUI, HAIPUKIIAA, B PE3yibTaTi 00XOAYy CHCTEMH
3aXUCTYy, HE YCYHEHHUX (DAKTOpIB ypa3auBOCTI CUCTEMHU MPOrPAMHOIO 3a0e3MeUeHHS,
aTakl METOJIOM BUKOPUCTaHHS MOBHM CTPYKTypoBaHuxX 3anuTiB SQL abo iHmmmu
criocobamu). HecankiiioHoBaHu# (i3WYHUM JOCTYN 10 cepBepa (HaNpukiIam, 3a
nomomororo USB-HakomumuyBa4iB a00 1HMHMX 3aco0iB, MO0 MAKIOYAIOTHCS 10
cepsepa).

b) [lopymennst poOOTH BHYTPILIHIX CEPBEPIB, SIKE HETATUBHO MO3HAYAETHCS HA
eKCIUTyaTallii TPaHCIIOPTHOTO 3ac00y. ATaka Ha BHYTPIIIHINA cepBep, SIKUM MPUITHHSE
poOOTYy: BOHA, HAMIPHUKIIA[, HE A€ HOMY MOXKIJIMBOCTI B3aEMOISITH 3 TPAHCIIOPTHUMHU
3acobamH 1 HaJaBaTH MOCIYTH, K1 MOTPi1OH1 AJis 1X pOOOTH.

c) Jlani, mo 30epiraroThCsi Ha BHYTPIIIHIX CEpBepax, BTpaueHi abo MopyIleHi
(«Bpa3nuBiCThY» JaHux). Brparta indopmarii B xmapi. Y pasi aTaku abo aBapii, KOJIH
JaHl 30epiraroTbCsi CTOPOHHIMHU TMpOBaijiepaMu TOCIYT XMapHUX TEXHOJOTIH,
KOH(]IEHIIIH] JaHl MOXKYTh OyTH 3aryOseHi. [lopyiieHHs 1iaicHOCTI iHGopMarllii B
pe3yabTaTi HEHaBMHUCHOTO OOMIHY JaHuUMHU (HanmpukiajJ, MOMWIKM Ha piBHI
aJMIHICTpaIlii, 30epiraHHs TaHUX Ha CepBepax B HEAOIMYCTUMOMY MICII1).
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3arpo3u MmoA0 TPAHCIOPTHUX 3ac00iB, SKi CTOCYIOThCS iX KaHaTIB mepenadi
TaHUX:

1) HaBmucHe mnepekpydyBaHHS TIOBIJOMJIEHb a00 JaHWUX, OTPUMaHUX
TpPaHCIIOPTHUM 3aco0oM. HaBmuCHe mniepekpydyBaHHS MOBIIOMJIEHb METOJOM
niAMIHM KopucTyBada. ATaka CHBULTH (3 METOI0 CHOTBOPHUTU IOBIJOMIICHHS,
oJIep)KyBaH1 TPAaHCIIOPTHUMHU 3ac00amu, 1 MOKa3aTH, M0 MO JO0PO31 PYXa€eThCsl HIOU
0arato TpaHCIIOPTHUX 3aCO0IB).

2) Kananu mnepegadi JaHUX, [0 BUKOPUCTOBYIOTbCS MJIs 3A1MCHEHHS
HECAHKI[IOHOBAaHUX Jii, BUJaJeHHS a00 BHECEHHs IHIIMX 3MiH 10 OOpTOBOI KOay /
JaHUX TPaHCTOPTHOTO 3aco0y. Kananu mepenadi JaHUX JOMYCKalOTh BIPOBAKCHHS
KONy, HalpuKiaJ, B KOMYHIKaUIMHMM KaHal Moxe OyTh BIPOBAHKEHUM
iIpoOJICHUI JBIMKOBUM KOJ MporpamMHoro 3abesneueHHs. Kananu nepenadi JaHux
JOMYCKAalOTh MAHIMYJSIII0 3 OOPTOBUM KOJOM / JAHUMHU TPAHCIOPTHOTO 3aco0y.
Kananmu mepenmavi gaHuX IOMYCKAlOTh HAKJIQJACHHS I1HIIMX JA@HUX TPAHCIOPTHOTO
3aco0y. Kamanm mepenmaui gaHUX JOMYCKalOTh CTHPAHHS JIA@HUX TPAHCIOPTHOTO
3aco0y. Kananm mepemaui JaHuUX JOMYCKAIOTh BIPOBAHKCHHS JaHUX / KOAY B
CUCTEMY TPAHCIIOPTHOTO 3acO0y (3amuc 1aHux / KOAy)

3) Kananu nepemadi JaHUX JOMYCKAaIOTh MPUHOM HEOCTOBIPHHUX / HEHAAIMHUX
MOBIJOMJICHb a00 ypas3nuBi B pa3l CeaHCIB 3B'SI3Ky / araku 3 TOBTOPHUM
HaB's3yBaHHAM ToBiomisieHHs. [lpuitom 1HGopmamii 3  HeHagiliHOTO abo
HEJIOCTOBIPHOTO JXKepesa. ATaka / IepexOoIIeHHSI CeaHCy 3B'sI3KY 31 3JI0MOM. ATaka 3
MMOBTOPHUM HaB'SI3yBaHHSM IIOBIJIOMJICHHS, HAMPUKIIAJ aTaka Ha KOMYHIKAIliHHMMA
[IUTIO3 J1I03BOJISIE€ 3T0BMUCHUKOBI 3HU3UTU €()EKTUBHICTh MPOrPaMHOIO 3a0€3MEeUYEHHS
a00 BOYJIOBaHUX MpOrpam IUII03Y.

4) Indopmaliiro MOXKHA JIETKO PO3KPUTH, HAMPUKIIA] HUISTXOM MI1ACITYXOBYBaHHS
MOBITOMJICHh 200 HECAHKI[IOHOBAHOTO JOCTYITy JO0 CEKpeTHHX (ailmiB abo marmoxk.
[lepexomnnennss iHdpopMaiii / TmepenmKoAn B pe3yJbTaTi BHUIPOMIHIOBAHHSA /
BIJICTe)KCHHS MMOB1IOMJIeHb. OTpUMaHHS HECaHKIIIOHOBAHOTO JOCTYITY 110 (haiiiB abo
JaHUX.

5) Atakum mO KaHaJaM Tiepefadi JaHuX B IIAX TOPYIICHHS (DYHKIIIH
TPaHCIIOPTHOTO 3aco0y y BHUIUISAI BIIMOBH B oOciayroByBaHHI . [lepegava Benaukoi
KUTBKOCTI O€3ry3AuX JaHuX B 1H(QOpMAIIHY CHCTEMY TPaHCIIOPTHOTO 3aco0y, B
pe3yibTaTi 4Oro HOpMajbHE HAJAaHHS TMOCIYT HEMOXJIMBO. ATaka METOJ0M
MEPETIOBHEHHS: 3 METOIO MOPYLIUTH MepeAady JaHUX MiX TPaHCIIOPTHUMH 3ac00aMu
3MTOBMUCHUK MOXX€ 3a0JIOKyBaTH Tepenady IOBIIOMIEHb MK TpPaHCHOPTHUMH
3aco0amu.

6) KopuctyBau 3 00Ky MOKe OTpUMATH MPHUBLICHOBAHUN JOCTYH JO CHUCTEM
TPaHCIIOPTHOTO 3ac00y.

7) Bipycu, 3aHeceHi B KOMYHIKAI[iiHE CepeIOBHILE, MOXYTh 1H(IKyBaTH
CUCTEMH TPAHCIIOPTHOTO 3ac00y.

8) IloBijoMJieHHS, OTpUMaHi TPAHCIIOPTHUM 3aco00M abo TepeqaHi pa3oM 3
HUM, MICTITbH IIKIJJINBUH KOHTEHT.

3arpo3u moOAO0 TPAHCIOPTHUX 3aco0iB, IO CTOCYIOThCS HEHAaBMHUCHHMX il
JFOVHH:
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e [lopymenns koHpiryparii o6magHaHHs ab0 CUCTEM MPaBOMIPHUM Cy0'€KTOM,
HAIPUKJIAJ] BIACHUKOM ab0 OpraHi3alfi€ro TeXHIYHOr0 00CIyTrOBYBaHHS.

e [IpaBomipHi cCyO'eKTH 37aTHI BXXMBATH 3axXO0JH, SKI MOXYTh MHMOBOJI
MOJICTIIUTH  KibepaTaky. be3sneBuHHa kepTBa (HANMpPHUKIIAI, BIIACHUK,
OMEepaTop YW 1HXKEHEP 3 TEXHIYHOrO0 OOCIyroBYBaHHS) BBOJUTHCS B OMaHy 3
METOI0 3MYCHUTH HOTO 3pOOUTH BIATMOBIAHY JIit0, JUIS TOTO 1100 HEHaBMHCHO
3aBAHTAKUTH IIKIJUIMBE MpOTrpaMHe 3a0e3rnedeHHs a0o JaTh MOKJIUBICTH
37I0MY.

3arpo3u 1010 TPAHCIIOPTHUX 3aCO01B, 1[0 CTOCYIOTHCS B3a€MOJII1 3 30BHIITHIMHU
00'ekTaMH 1 MIAKIIOUYEHHS 10 HUX:

a) Mamnimymsmiss 13 3acobamMu  B3aeMojii (DYHKIIIM TPaHCHIOPTHOTO 3aco0y
BIJIKpMBAa€ MOXKJIMBICTh JJIA KiOepaTaku: 1€ MOXKE BKIIIOYATH 3aCOOM TEIEMaTHKH;
CHUCTEMH, SIKI JTaI0Th MOXKJIMBICTH 31HCHEHHS IUCTAHIIIMHUX OIMeparliii; 1 CUCTEMH,
[0 BUKOPHUCTOBYIOTh 3acO0M O€3pOTOBOTO 3B'SI3KYy OJMXKHBOTO paaiycy ii.
Hampuknan, MaHimymsiis 3 CUCTEMOIO BHUMIPIOBAHHS TEMIEPATypH BaHTaXIB, IO
BUMAaraloTh  OCOOJIMBOTO  TMOBOJKCHHS, JHUCTAaHIIMHOTO  BIAKPUTTS  JBEpen
BaHTaXHOT'O BIUTIJIEHHS.

b) Po3MilieHHs NporpaMHOro 3a0e3nedyeHHs TPEeTIMU Oco0aMu, HaINpHUKIIAL
PO3BAKATBHUX MPHUKIATHUX MPOTPaM, M0 BUKOPUCTOBYIOTHCSA B SKOCTI OJHOTO i3
3ac001B JUIsl aTaKW CUCTEM TPAHCIOPTHUX 3aCO0IB .

c¢) Ilpuctpoi, miakIr04YeH1 10 30BHIMIHIX iHTepdericiB, Hanpukiaa noptu USB
a6o moptu OBD, 110 BUKOPHUCTOBYIOTHCSA B SKOCTI OJHOTO 13 3ac00iB /IS aTaku
CUCTEM TPAHCIIOPTHUX 3aCO0IB.

[ToreHiiitHi 111511 800 MOTUBYBAaHHS aTaKH:

o Butydyenns nanux / Koy TpaHCIOPTHOTO 3ac00Yy.

o Masinysiis 3 TaHUMHU / KOJIOM.

o Crupanns nanux / kony. HecaHkiiioHoBaHe BUJAJICHHS / MaHIITYJIAIIS 3

KypHaJlaMy peecTpallii CHCTeMHHX TTOJIiM.

o BnpoBamxeHHS MIKITHBUX MPOTPaAM.

o BBeaeHns B Ait0 HOBOTO IPOrpaMHOTO 3a0e3MeueHHs a00 3aTHPaHHS
ICHYIOYOTO TIPOTPAMHOT0 3a0€3MeYeHHS.

o IMopymenns pobotu cuctem abo ornepartii.

o Maninymsiis 3 napaMeTpamMu TPaHCIIOPTHOTO 3ac00y.

[Totenuiiini (axkTopu ypa3nMBOCTI, SKMUMU MOKHAa CKOpHCTaTUCS B pasl

HEJIOCTAaTHBOI 3aXUCTy a00 HAIIMHOCTI:

a) Kpuntorpadiuni TexHosorii, sKi MOXyTh OyTH TOpyIIeHI abo sKi
3aCTOCOBYIOThCS HEAJIEKBATHO.

b) YactuHu ab0 MpUHAIEKHOCTI KOMITIOHEHTIB, SIKI MOXYTh OyTH TMOpYILEHI 3
METOI0 CTBOPEHHS MOXJIMBOCTI JIJIsl aTaKu TPAHCIIOPTHUX 3aC001B.

c) Po3pobka nmporpamHoro 3abe3neueHHss abo arapaTHUX 3acO0iB, sIKa CTBOPIOE
MO>KJIUBICTh BUHUKHEHHS ()aKTOPIB ypa3IMBOCTI.

d) [uzaiin Mepexi, SKUA JOMyCKae BUHUKHEHHS (DAKTOPIB ypas3iIUBOCTI.
HaamipHe uncio BUIBHMX 1HTEPHET-NOPTIB, 110 3a0e3Meuye JOCTYN J0 MEpPEkKEBUX
CUCTEM.

€) MoxnuBicth GI3MYHOI BTpaTh JaHUX. 30UTOK, 3aMOMISIHUN TPETHOIO
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ctopoHor. Y paszi JTII aGo poskpamaHHs KOH(DIACHIINMHI JaHI MOXYTh OyTH
3ary0JieHi abo MopyIeHi B pe3yabTaTi HAaHECEHHS (D13UIHOT IITKOIH.

f) MoxMBiCT, HEHABMUCHOI TIepeIadi JaHuX.

g) ®i3uyHa MaHIMyJALISA 3 CUCTEMaMH, SKa MOXE CTBOPUTU MOKJIMBICThH JIJIS
aTaKu.

AHai3 3arpo3 MOBUHEH TaK0X BPAaXOBYBATH HACHIJIKKA MOXJIHBUX aTak. BoHu
MOXYTh HaJaTH JOMOMOTY B 3'ACYBaHHI CTYNEHS TOTO YW IHIIOTO PHU3HUKY Ta
BUSIBJICHHI JIOJJATKOBUX PU3UKIB. MOXKIIMBI HACIIIJIKU aTaKH MOXXYTh BKJIFOUATH:
[TopymieHHst 6e3reyHoi poOOTH TPAHCHIOPTHOTO 3aC00Y.

BigmoBa nesxkux GyHKIINH TpaHCIIOPTHOTO 3ac00Yy.

Monudikaiiist nporpaMHOro 3abe3neyeHHs1, 3HUKEHHs e(EeKTUBHOCTI.
Mopaudixkaiiisi mporpaMHOro 3a0e3neueHHs, ajne 0e3 HacIlIKIB JJIs
eKCIUTyaTartii.

[Topy1ieHHS ITICHOCTI TaHUX.

[TopymeHHs: KOH(IACHIIIMHOCTI TaHUX.

BTtpara MO>XJIMBOCTI BUBEICHHS TAHUX.

[H1I11, BKITIOYAOYH 3JIOYMHHI il

BucnoBku.

OcrtanHiM 4YacoM BiJ3HA4€Ha 3pOCTal0ua CXWIBHICTH  1HGOpMAIIiitHOT
1H(}pacTPyKTypH TPAHCHIOPTY KOMIT'FOTEPHUM aTakam 1 OCOOIHMBO IIIECTIPSIMOBAHUM
kiOepaTtakam. lle 0O0yMOBIEHO IIMPOKMM BOPOBAIKEHHAM 1H(MOpPMAIIHHO -
Kepylounx 1  aBTOMaTHU30BaHUX  3aco0iB,  1H(pOpMAIIMHUX  CHUCTEM  Ta
TEJIEKOMYHIKAI[IHHUX MEPEeK.

Byno  po3risitHyTo  OCHOBHI  TNEpeayMOBHM  HEOOXITHOCTI  3a0e3leueHHS
iHdopmaliiiHoi Oe3neku 1 KiOepOe3neku Ha TPAHCHOPTI B YMOBAX HIMPOKOI
iH(dopmaTH3alLii Ta aBTOMaTH3allli TpaHCIOPTHUX mpoleciB. Lle Bumarae 06'e1HaHHs
3yCUJIb PI3HUX KpaiH 3 ypaxyBaHHSM IHTErpaiii TpaHCIOPTHUX CHUCTEM 1
3a0e3nedeHHs] MDKHapogHOI iH(dopmariiiHoi Oe3reku Ta KiOepOesmeku Ha
TPaHCTIOPTI.
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Annotation. The paper considers the preconditions for the formation of the need to ensure
information and cybersecurity of transport flows in terms of informatization and automation of
transport processes. Modern civilization is formed by post-industrial and information processes
within the socio-technical space. In the space under study, knowledge is presented in the form of
information resources and becomes the main asset and the most important factor in economic
development, and the information industry - one of the main sectors of the economy. The processes
of informatization of socio-technical activities, both in the production and non-production
component are so large and deep that has led to qualitative changes in society itself, infinitely
expanding the scope of products and services of the information industry, steadily involving society.

Key words: IT security, information security, cybersecurity, information technologies,
transport flows.

Cratts Bignpasnena: 07.10.2021 p.
© Muanakansga M.C., JIamzia A.O., Ilexinosa H.M.

ISSN 2663-5712 99 www.sworldjournal.com



ﬁ/ﬁ\ :
SWorldJournal Issue 10 / Part 1 \TRQD\

https://www.sworldjournal.com/index.php/swj/article/view/swj10-01-010

DOI: 10.30888/2663-5712.2021-10-01-010

VIIK 747:766

VIDEO MAPPING AS A PHENOMENON OF PUBLIC CULTURAL SPACE
®EHOMEH BIIEOMAIIIHT'Y Y TPOMAJICBKOMY
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Anomauia. Y cmammi npoananizoamo NpakmuyHuti 00c8i0 (DOPpMYBAHHS 2POMAOCLKUX
npOCMopIs i3 3acCmocy8aHHIM OONOBHEHOI PedalbHOCMI, 30KpemMa 0COOIUBY Y8A2Y 30CePe0NCeHO HA
NPUKIA0ax BUKOPUCMAHHA Gi0eomaniney 6 Ykpaini. BushaueHo nputiomu npoeKkmyB8aHHs.
IHHOBAYIUHUX — COYIOKYIbMYPHUX  NPOCMOPI68  3acodamu  8i0eonpoekyiiHoc0  MOOent08AHHS.
Ilpoananizoeano eniue eioeomaniney Ha cepedosuuje ma BUHAYEHO CHOCOOU NOKPAUEHHS
NCUXOEMOYIUHO20 CIAHY JIOOUHU Y 2POMAOCbKUX npocmopax. OKpeciieno 3a0ayi cmeopeHHs HOBUX
KOHYEenmyaibHUux oopasié 6 cmpyKmypi epomMaocokKux 00’ €Kmis, uLisixom 83aemooii peaibHo2o ma
8IpMYAIbHO20 NPOCMOPY MA YMBOPEHHS V pe3yibmami OUHAMIYHO20 cepedosuua i3 HOBUMU
BI3YANbHUMU AKOCMAMU. [J{OYINIbHICMb 3ACMOCYBAHHA MEXHON02IU NPOEKYIHO20 MOOEN0BAHHSL
niOMeEepOAHCYEMbCSL 3aYIKABLEHICIIO CYUACHO20 CYCRIIbCMEA, iKe nompedye ehexmy HecnooieanKu
nio yac CRpuuHAMmMA MPUSUMIPHOCMI apXimeKmypHux ¢opm ma npocmopy. 3a 00nomozor
8i0eoManiney € MONCIUBICMb 2APMOHIZY8AMU APXIMEKMYPHO-NPOCMOPO8I (popmu, Cmeoposamu
IIF030pHI 3MIHU CMAMUYHOCMI APXIMEKMYpPHUX ma NpupooHix ¢hopm, npocpamysamiu KiHemuky
cepedoguuya.

Knrwwuosi cnoea: eioeomanine, caauomanine, 3Dmanine, npoekyiiline npoexkmyaHHs,
8i0€0npoeKyis, 2pOMAOCbKUli NPOCMIpP, NCUXOEMOYIHUL CIMAH.

Beryn.

dopMyBaHHS T'POMAJCHKOrO0 COLIOKYJBTYPHOIO TMPOCTOPY Ta XapakTep
B3a€MOJIIT JIFOJJMHU 13 CEPEIOBUILEM 3HIMCHIOETHCS 1] BITMBOM CY4YacCHOTO CTHIIIO
KUTTSA. MHOKMHHICTb CTUJIIB KUTTEBUX MO3UIIN MPU3BOIUTH 0 OararoBapiaHTHOCTI
PO3BUTKY PI3HUX CEPEJAOBHUIIHUX CHUCTEM, SIKI € Y CBOI OCHOBI PyXOMHMH Ta
B32€MOJIONIOBHIOIOYMMH, BOJTHOYAC OPIEHTOBAHUMH HA 1HJIUBIAYyaJbHY BHOIPKOBICTb.
B nuzaitni Taki cucTeMH CXWJIBHI JO CaMOOpTaHi3allii, aje BHACTIOK BIUIUBY Pi3HUX
KOMITOHEHTIB, 31 CBOIMH MPHUHIIMIIAMU OpraHi3ailii Ta CTUJICYTBOPEHHS, HE MOXYTh
MJISITaTH BUMOTaM T1IMOPSIIKOBAHOCTI BCIX CKIIAOBUX CEPEOBUIITHOTO KOMILIEKCY
yHiBepcaabHuM HOpMaM. OTKe, BXJIMBUM MPU aHATI31 CEPEIOBUIIHOI CUTyaIlll €
IATaHHS C€CTETUYHOI OIIIHKM HOBHX 00’€KTIB, 30KpeMa JOLUIBHOCTI BHU3HAYCHHS
XapaKTEPUCTUK CTHIIIO, a TaKOXX BHUPOOJICHHS KPUTEPIiB TapMOHI3aIlll MPOEKTHUX
pillieHb B CTPYKTypi CHOPMOBAHUX TPOMAJCHKUX MPOCTOPIB. AKTYaJIbHOIO IIs
npoOjemMa cTae BHACHIOK OCOOJIMBOCTEM 3aCTOCYBaHHSA BIJEOMPOEKIIITHOTO
MPOEKTYBaHHS B ICHYIOUOMY CEPEIOBHIII, aJ/DKE came BIJICOMANIHTYy BJACTHBA
3aTHICTh 3MIHIOBAaTH CHOPUUHATTS apXITEKTYpHOrO MPOCTOpPY, IHTEP €PIB UM
eKCTep €pIB, @ TAKOXK OKPEMHX 00 €KTIB. B CKkIamHMX CepeJOBUIIHMX KOMIUIEKCaX,
JIe apXITEKTypa € CTINKUM MPOCTOPOBUM KapKacoM, BiJICONPOEKIIIITHE MOJACITIOBAHHS
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€ CIHOJIy4YHOIO JIAaHKOK MDK (I3MYHMM 1 BIpPTyaJbHUM BHUMIPOM, IPOBITHUKOM
IHHOBAIITHUX TEXHOJIOT1M B CTPYKTYpPY TPAAULIIHHOTO CBITY Ta aKTUBHUM JIXKEPEIOM
reHEepyBaHHs HOBUX 1€l y JW3aiiHi 13 SICKpPaBO BUPAXCHUMU PUCAMH CY4aCHOCTI.
TakuMm 4MHOM BiJ€OMAmiHT, K MPOIYKT CHUCTEMHOTO [W3aifHy, MOXE BH3HA4YaTu
xapakTep (HopMyBaHHS IUTHX CEPEIOBUIHUX KOMIUICKCIB, a MOXE 3aCTOCOBYBATHCH
1 B IKOCTI OKPEMHX EJIEMEHTIB, ajie¢ B Oy/b-sIKOMY BHIIaJKy € BaXXJIUBUM (DaKTOpOM
BIUTMBY Ha OPTaHi3aImil0 MPOCTOPOBHUX, KYJIbTYPHO-CEMIOTHUYHUX Ta EMOIIMHUX
CKJIaJIOBUX B KOHTEKCTI I[ITICHOCTI CepeI0BUIIIA.

AKTYaJbHICTh T€MM JOCIIDKCHHS BIJIMOBIIa€ MOTpedaM CydyacHOro JU3aiHy
BU3HAYATH CIIBBIAHECEHHS XapaKTEPUCTUK OO0’ €KTY Ta CEpPEAOBHILA 13 KPUTEPISIMHU,

(YHKUIOHYIOTh B KOHTEKCTI aKTyaldbHOI KYJbTYpU, PO3KPUBATH 3arajibHy
CKJIAQJHICTh TOEIHAHb €JIEMEHTIB, CTBOPEHHUX Yy pI3HI IMepioau 31 CBOIMHU
XapaKTEPHUMHU 0cOOIUBOCTAMU (opMOyTBOpeHHs. OKpiM LBbOro, TpaHcpopMaris
CepeloBMIla Ta BHUAO3MIHM peyell, sSKI IPYHTYIOTbCA Ha 3aCTOCYBaHHI
B1JICOITPOCKITIHHOTO MOJICIIIOBAHHS, 30UIBIITYIOTh cpepu BIUIMBY Bi3yaldbHUX (HOPM Ha
EMOIIMHUI CTaH JIIOJICH 1 Tal0Th MOXKJIMBICTH CTBOPUTH MIATPYHTS IS 3MICTOBOTO
NEPETBOPEHHSI peueil 1 MPOCTOPY 3aBAsKK OOpPa3HOMY MHCIIEHHIO JU3aiHepa.

Merta i 3aBIaHHA AOCTiIKEHHA

Po3rnsiHyT  OCHOBHI KOMIIOHEHTH JM3alHY BIJIEOMPOEKIlN, BU3HAYUTH
0COONMMBOCTI  (OPMYBaHHS XYyJOXKHBOTO 3aayMy, SIKHH JIEKUTh B CHOBI
IU3aMHEePChKUX KOHUENUIN Ta 171ei; BUSIBUTH crieu(iKy B3a€MO/I1 B1I€ONPOEKIH 13
MICUXOEMOIIITHUM CTaHOM TJIsI1aya; BU3HAYUTH COIIOKYJIBTYPHY CKJIaI0BY (PeHOMEHY
ClIaliI-MaIiHry Y TPOMaJICEKUX MPOCTOpax.

O0’ekT pmoOCHiTKEHHSI: BIJICONPOECKI[IHHE TMPOEKTYBAaHHSA Yy TIPOMAJICHKUX
COLIIOKYJIFTYPHHX ITPOCTOpPAX.

IIpenmer [mOCHiAKEHHSI: AaTPAKTUBHICTH BIJCOMAIMIHTY apXITEKTypHOTO 1
JaHAIAQTHOTO CepeIOBUIA Ta OCOOJMBOCTI JU3aWHEPCHKUX MIIXOJIB JI0 IXHBOTO
(dbopmMyBaHHS.

HaykoBa HOBHM3Ha JOCHI/DKEHHS TOJSATaE y BU3HAUYEHHI OCOOJIUBOCTEH
opraHizamii  Jau3aliH-Tipoliecy 1 3acajJ  MPOEKTYBaHHS  BIJIEONPOEKIN  Ta
3aMpONOHOBAHOMY QJITOPUTMI JI1H JIJI1 OCMHUCIIEHOT IPOEKTHOI JISTTEHOCTI.

AHaJIi3 monepeaHix J0CJIiIKeHb

BrmB  Bimeompoekiliii  Ha  BXe  ICHyr4e c(hOpMOBaHE  CepeOBHIIE
HEOJIHOPA30BO BUCBITIIIOBABCA y MpaIsiX 0araTbOX HAayKOBIIIB, HAHOUIBII IPYHTOBHO
JOCTDKEHUMHU € apXiTeKTypH1 Bizeompoekuii [1], iHTepakTuBHiI BiTpuHH [2],
pexiamMa Ta mMoywH-au3aiH [3, 4]. H.JO. Ka3akosa, C.}O.KpyraneBuu Bu3HaumIu
¢byskiii 3acrocyBanHa 3D wmamiHry B TPOMAJCHKHX CEPEIOBHINAX: PEKIAMHY,
pO3BakaJibHy, OCBITHIO, peNaKcaliifiHy, JIEeKOpaTHBHY, TEMaTH4HY, IMPOEKTHY,
My3W4HY, KyJIbTYpHY, TeaTpajibHy Ta KiHemaTtorpadiuny. ABTOpU 3A1MCHUIH
Kiacudikaiio npoekiii 3D MamiHry 1o TumaMm 00’€KTIB, Ha sIKI PeNpe3eHTYEThCS
300pakeHHs, a caMe: IMpOoeKIlis Ha Majl 00’ €KTH, I1HTEp €pHUM BiJACOMAIIIHT,
naHamadTHUN MamiHr Ta apxitektypHuil BimeoMaminr [5]. LIL.po3mgoBa Takox
BU3Hauae (yHKIN, 3rajjadi BUIIE, Ta MOJA€ BIACHY KiIacHU(]iKallilo «Io 00’ €KTax»:
apxitektypuuii 3D Bimeomaminr, 3D BijeoMamiHT Yy MICBKOMY CEpEIOBHII,
00’extHuit 3D Bigcomaminr [6]. BidgbmiicTe AOCHIAHUKIB BHCBITIIOIOTH CBITJIO-
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KOJILOPOBI, XYy/J0KHI Ta CHOKETHI OCOOJUBOCTI Bi3yaJbHUX 00pa3iB, sSIKI BUHUKAIOThH
OpU TPAHCISIIT 1HTEPAaKTUBHUX Bi/1€0300paXeHb 1 THUM YHM 1HIIUM CIIOCOOOM
B3a€MOJIIOTH 3 00'exTamu [7]. 3B 430K BileOMaMiHry Ta KiHeMaTorpady po3rsiHyTO
y mpaiti J[. bepna [8], cnenedektiB y A.B. Kepnoy [9], Bizyamizanmii yssu y LI
Janunkinoi [10].

Ane HaWOUTBII IIiKaBi CTIOCTEPEKEHHS HayKOBLuB JeXaTh Yy IUIOLIUHI
cnenupigHoi 3MICTOBOI IIUIICHOCTI 1 BHUPA3HOCTI, aaXKe OO0 €KTH KYJIbTYPHOI
TISUTBHOCTI, SIKI € HOCISIMM HAIllOHAJIBHOI 1IGHTUYHOCTI Ta CIIOJIYYHOIO JaHKOK MiX
JI0JIBMU 1 cepeloBUILIEM, (OPMYIOTh TUHAMIYHUN COIIOKYJIbTYpHUM mpocTip [11, 12,
13].

Pe3yabTaTH Q0CaiIKEHHS.

TexHosoOr14HT  MOXIUBOCTI 3D-NpOEKIiHHOTO TPOEKTYBaHHS  J103BOJISIIOTH
OKMBUTH 3BHYaiiHI 00’€KTHM B pI3HUX QopMax Ta po3Mipax 3a JOMOMOIOIO
HaKJIaJaHHA 300pakeHb HAa TPUBHUMIPHI OO0 €KTH 3aMICTh TPATUIIAHUX TUTACKUX
MoBepXoHb. HallO11bIl MOMYJIIPHUM CHOTOIHI € BHKOPHUCTAHHS BIJICONPOCKINIA Ha
apXITeKTYpHUX OyIIBIISX, MaM’SITHUKAX, aje U y cdepl NpeaMeTHOrO TU3aiHY TeX
JIOBOJII aKTMBHO 3aCTOCOBYIOTh TEXHOJIOTIl TpPAHCIIOBaHHS 300pakeHHS Ha PI3HI
00’€KTH, HaNpUKIAJ], YIaKyBaHHS, AaBTOMOOLIl, TOBapU IIUPOKOTO BIKHUTKY.
ATpakTUBHICTh MiAXOAIB MPU MPOSKTYBAHHI 1 peai3allii BiJICONPOEKIlii BUSIBISIETHCS
y CTBOPEHHI UTI0311 pyXy JJIsl CTATUYHHUX 00’ €KTIB.

[IpoToTHIIOM CydYacHOTO BiJCOMPOCKIIIHHOTO MOCIIOBAHHS MOYKHA BBaXKaTH
pUPHPOEKIIii, Kl BUKOPUCTOBYBAIMCH Yy KIHOIHAyCTpii me 3 1927 poky, ne 3a
JOTIOMOTOI0 OCBITJIFOBAJILHOTO OOJaHAHHS JEMOHCTPYBAJIM MPOEKIlii JeKopaiii Ha
npocBiT. IlomiOHy TpaHcmsLio 300paXeHHsl Ha MOBEPXHI TEMHUX OYJIBeJb, CTIH Ta
MOCTIB BUKOpUCTOBYE AcO’epH Ckoy (Asbjern Skou) nisi mepeTBOpeHHS! CyyacHUX
myOJIIYHUX MPOCTOPIB Y TUMUYACOBI IHCTAIALIT Ta OE3KOIITOBHE IMyOIiYHE MUCTEIbKE
moy [14]. Hampuxman, ayis ogHoro 3 mpoekTiB ("Markeringer", Komenraren, 2010)
Ckoy Bpy4Hy BUKAapOyBaB MaJIFOHKM Ha YOPHHUX CJIalijlax MaJeHBKOI TOJIKOIO 1
TPAHCIIOBAB 300pa)KEHHSI Ha 3aTEMHEHI CTIHU 3a JIOMOMOTOIO CIaWJI-MpPOEeKTOpiB. |
BBaXKaB, 110 Horo poOoTa 0roMarae OpraHizoByBaTH MPOLIECH KOMYHIKaTUBHOI 1ii B
MEBHOMY YacOBOMY Ta MPOCTOPOBOMY KOHTEKCTI, BUSBIstouM Tmepudepiitai Ta
MIPUXOBaHI CTPYKTYpPH peaIbHUX MPOCTOPIB Ta JUCKYPCY.

B 6151b110CTI BUMAIKIB 3aCTOCYBAHHSI BIICOTIPOEKITIN B TPOMAJICHKUX MPOCTOPAX
B Meplry 4epry HeoOxifHe Juisi CTBOpEeHHs 1moy. CBITIOBI IHCTAJSALIL MOXKYTh OyTH
JIOTIOBHEH1 3BYKOBUMHU e(eKkTamu, 3aBAsSKU 4OMY BiJI0yBa€ThbCs JOJATKOBUW BIUIMB
Ha PI3HI OpPraHd YyTTS JIIOJAMHM 1 JIOCATAETHCS MAKCUMyM e(ekTy. AJie HalOlIbII
IIKaBUMHU € MIJAXOH, K1 MMOEAHYIOTh Y cO01 Bi3yasibHl €()EeKTH Ta Imporpamy aik s
BIUIMBY Ha COIliaJbHY MJIMCHICTh, BHACIIJIOK YOr0 BIJOYBAETHCS B3aEMOJIS MIXK
yYaCHUKaMHU IPOLECy, CepeoBUIIEM Ta NpoeKTHUM pimeHHsM (Puc.1). Hanpukinan,
xynoxxuauk [1a6no BansOyena y nmpoekti "Xponorpadis" (I"anepiss Makca Ectpenna,
Manpun, 2013) Bizyaiizye mam’siTb BACTAaBKOBOT'O TIPOCTOPY 3 OCTaHHIX TPUHAALISITH
BHCTaBOK, SKI EKCIIOHYyBaJluCs B Tanepei 3a ocraHHi Tpu poku. Cama poOota
PO3BUBAETHCS B YacCl: MOYMHAIOYM MAJIOBATH KOHTYPU OCTAHHBHOI BUCTABKH, IIIOWHO
BHJIAJICHO, Y MIPOEKTI IIOTHXKHS J0JIA€THCS OJMH IIap KOHTYPIB, 3MIHIOIOYH BHTJIS
poOOTH IPOTATOM BChOT'O YaCy €KCIIOHYBAaHHS IPOEKTY.
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Puc. 1. EkcnepumenTH i3 cepeaoBuiuieM 1a 00’ekramu y TBopuocti Iladsio
BaanOyena (Pablo Valbuena) [15].

Texnomnorii cnaiiAMarninry, 3aBIsSKd CBOil €KOHOMIYHOCTI, SIKICHUM IPOEKIIISIM
Ta BHUCOKIM TOYHOCTI HAKIaJaHHA 300pakeHHSA, 3 BpaxyBaHHSIM  BCIX
KOH(ITypaTUBHUX 0COOIMBOCTEHN (OpM, IMIBUAKO 3100yiIH MOMYJISPHICTH 1 B YKpaiHi,
7€ JOCUTh YCIIIIHO pPEai30BYIOTh apXITeKTYpHHH, 1HTep €pHUN Ta OO0’ €KTHHIA
MamiHr. OJHUM 13 TepIIuMX BiJCOMANHr-IIoy B YKpaiHi CTajdo CBSTKyBaHHS
1oBLIeHHOI aecsaToi “KosupHoi” MmaiioBku pectopanamu “Kosupna Kaprta” y 2010
pomi [16]. ¥V 2013 poui Ha ¢dacagi TepHOMIIBLCHKOTO aKaAeMIYHOTO OOJACHOIO
yKpaiHchkoro apamatuuHoro teatpy iM. T. I'. [lleBueHka 10 JHS CBATKYBaHHS MicCTa
B110yJ10Ccs MammiHT moy. Y JIbBoBi y 2017 porti 3 Haroau [{Hsa micTa O0yJio peajii3oBaHO
My3uuHuit 3D-mamiHr 13 rpadikoro bormana Copoku i CYIpOBIT OPKECTPY
Collegium Musicum [17]. Oco0iMBO aKTUBHO BiJIEOMANiHr OYyB peani3oBaHHUil Y
JIsBoBI B 2018 pori: 3 Haromu cBATKyBaHHS 27-0i piunuii JlHs HesamexHocTi
VYkpainu Ha Qacami Parymi; Bimeomamiar «OOmuuus HesamexnocTi» Ha Qacami
xpamy PizgBa IlpecBaroi boropoawuii; meniifHO-ApamatudHe iACTBO «MOMEHT i
Yun, abo Benuki PokoBunu» Ha crinax JIHY im. 1. @panka g0 100-piqus cTBOpeHHS
3YHP; BimeomamiHr i3 My3u4HUM cymnpoBojaoM 3 Harogu 30-miTTst JIbBIBCHKOTO
akamemiuHoro tearpy iMm. Jlecs KypOGaca. 3Bakaroun Ha CXBallbHI BIATYKH Ta
3arajibHe 3alliKaBJIeHHS TakuMu BujoBuiaMu y 2019 pori Tex 10BOII aKTUBHO
MPOJOBXIWIM 1€l BHUKOPUCTAaHHS BIJCOMAIIHTY y TPOMAJICBKUX OCEpeaKax,
BUKOPHUCTOBYIOUH JJISl I[HOTO apXiTEKTypHI CIOpPYAW, HANpHKIad, Ha JIbBIBChKOMY
HalllOHAJIBHOMY aKaJIeMIYHOMY TeaTpi onepu Ta Oajnery B CyNpOBOJI MY3UKU TypTy
"Lirwak" (ciuenp, 2019 p.) Ha ocHoBi BipmiB borgana-Irops AHTOHHMuYa Ta
T'YIYJbCHbKUX HOBOPIYHO-PI3JIBIHUX IPHUIIOBIIOK, @ TaKOX MepdopMaHC Il HA3BOKO
"Hamr can" wa dacami OyniBai tearpy JI.KypOaca — 3JI-mamiHr i3 My3u4HUM
CYNpOBOJOM Ta (¢parMEeHTaMH HaWBIIOMIIIMX BHUCTaB I[bOTO TeEaTpy, Iepea
KynbpTypHO-0CBITHIM LIEHTpOM M. J[OBXKEHKa peasi3oBaHO BiieO MPOEKT, € Ha 16-Tu
METpPOBIN CLIEHIYHIA KOHCTPYKLIi Oynu 300pa’keHl €THO-KOIU PI3HUX KYyTOUKIB
Vkpainu mig My3uky Typry "fAromu" 13 JaBHROYKpPAiHCBKUMH, PUTMIYHHUMHU
koMmosutisiMa. Jlo 125-pidus 3amycky e€JIeKTpUYHOTO TpamBas Ta MepIioi
enexkTpuuHoi cranilii y JIBoBi, 7 TpaBus 2019 p. Ha dacani [lamamy [loToupkux,
MEIIKAHIIM Ta TOCTSAM MiICTa MOKa3aJd BIJICOMAIIHT TIPO TepIr TpamBai Ta
EJIEKTPUKY, a TAKOXK SIK 13 PO3BUTKOM eneKkTpu(ikalii 3MmiHioBaBcs JIbBiB, 27 BepecHs
2019 p. y LenTpi apxiTekTypu, Au3aiiny Ta ypoanictuku (Ilopoxosa Bexa) Biakpuiu
MyJIbTUMEAINHUI BHCTaBKOBUW TpoeKT "CMepTh Ta BIAPOIKEHHA MicTa" 1 LE €
IKaBUM mpukiagoM o06’exktHoro 3Dmaminry (Puc.2). ¥V XwmenbHunbkomy B 2016
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POIIl MPE3EHTOBAHO TPOMAJICHKOCTI My3u4yHUi BigeoMamHr "IIpockypiBchki icTopii'.
B IBano-®pankiBceky 10 ust micta 'y 2019 pori BigOyBcsl BiI€OMaMiHT Ta CBITIOBE
mioy Big VJ group CUBE.

B ocHoBi yHikanbHOCTI 3D MamiHTy J€XHUTh 1HHOBAIIHICTH 3aC001B B3a€MOIii
moned 13 cpopMOBaHMM, ICHYIOUMM CEPEJOBHINEM Ta €JIeMEHTaMH, SKi
TpaHCPOPMYIOTh MPOCTOPOBI BiAuyTTs. HOBI KOHIeNTyalbHI 00pa3ud B CTPYKTYpi
IPOMAJICEKUX 00’ €KTIB BUHUKAIOTh BHACIIAOK B3a€MOJIIi PEAIbHOTO Ta BIPTyalbHOTO
MPOCTOPY Ta YTBOPEHHsS Yy pe3yibTaTl JAUHAMIYHOTO CEpPEJIOBUINA 13 HOBUMU
BI3yaJIbHUMHU SIKOCTSIMU. MOXKITMBICTh BUPA3UTH CYKYIHICTh HaJI0aHb MAaTEepIaIbHOTO,
KYyJBTYPHOTO Ta JYXOBHOTO JKUTTA JIIOJEH Yy HOBUX (pOpMax Ta crocodax J03BOJISIE
reHepyBaTH MIJBUIIECHUN €MOIINHUNA 3MICT cepeloBHIIHOr0 00’ekTy. Hampukian,
BUKOPHUCTAHHA CJaiMamiHry y My3ei TKalnTBa Ta KuiaumapctBa y [nmHsHax,
JIO3BOJIMJIO JIOAATH TPAJUIINHIA EKCIO3UIlll 1HTEPAaKTUBHOCTI, 3aBASKH 4YOMY €
MOJIUBICTh TPUBEPHYTH YyBary J0 OCOOJMBOCTEH TpaaUIiiHUX ITPOMUCIIB,
BUKJIMKATH OUTBIIY 3alliKaBIEHICTh TKaIlbKUMU BupoOamu ["ammunan (Puc.3).

Puc.2. MyabTumeninHui Puc.3. CnaiigmManiHr y BUCTABKOBOMY
BHCTAaBKOBHIl NPOEKT "CmepTh TA npocropi (I'munsiau, 2021, pomo
Bigpoxxenus micra" (JIbBiB, 2019) Jucenko 0.)

[18]

MyabTUMENIMHI TEXHOJIOTIT y COIIOKYJIBTYPHOMY IPOCTOPI JI0TIOMararoTh
dbopMyBaTH 3B’A3KM MK OpraHizailissMd Ta TPOMAJICBKICTIO, CTBOPIOBaTH
MO3UTUBHUM 1IMIJDK JIJII KpaIoro 3amaM’STOBYBaHHS Ta TOCHJIIOBAaTH €MOIINHUN
e(deKT, a MOXJIMBICTh JOJATKOBO 3a/1I0BaTU BCl OpraHd YyTTS JIOAUHU TpH
CIPUMHATTI Ja€ MaKCUMallbHE PO3YyMIHHS €IHOCTI MPOCTOPY 1 Yacy, CBOEPIIHHIMA
XPOHOTOM KYJBTYPHO OCMHUCIICHUX MO3MIIIH Xy10)KHBOTrO TBOPY. KpiM po3BaxkaiibHO1,
pEeKJIaMHOI Ta HaBYaJIbHOT (YHKIIi 3aCTOCYBAaHHS BIJICONMPOEKLIA y TpOMaJICbKOMY
MpPOCTOPI MOKE MaTH OplETAIIHHO-HAMPABIAIOYY (QYHKIII0O (€ MOXIHUBICTh
CKOOPJIMHYBATH HAMPSAMKHU PYyXy JIOJEH y CepEeIOBHIII 3aBISKHM BKa3IBHUM 3HaKaM,
CBITJIOBUM Ta KOJIbOPOBUM e(heKTaMm.

Otxe, € ceHc 3acobaMM BiJICOMAIIHTY HAIMOBHIOBATH MPOCTOPU TPOMAJICHKUX
CIIOPY[l, Kl MOTPeOYyIOTh MIJBUILIECHOI B3a€EMOJII 3 JIFOJbMU, HAMPHUKIIAJ, IIKOJH,
yHiBepcuTeTH, 010J10TeKH, My3€i, ranepei, JikapHi, TaHCIOHATH Tolo. B icTropuyHo
chOpMOBaHUX MICISX, SIKI BTPATUIM CBOK TOIYJSPHICTb, CTBOPIOBATH HOBI
EMOI[IHI B3a€EMO3B’SI3KH, Yepe3 BIAOOpPaX)XEHHS TOJOBHOTO 3MICTYy «pedl» Yy
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npoekTHoMy o0Opa3i. Cepel OCHOBHUX 3aJad Ju3aiiHepa IpU po3poOIl TaKUX
MPOEKTIB € 3a0€3MEUeHHs YHIKAIBbHOCTI PO3POOKH, 3aBISKH E€KCIEPUMEHTaIbHUM
TEXHIKaM TMONIyKy HOBOTO IPOEKTHOIO o00pa3dy Ta BpaxyBaHHIO MPAKTHYHOTO
TOCBiy, HaMpUKIIa, OpuTaHChkuii XynoxkHUK [[xoani Jlemepcebe (Joanie Lemercier)
CTBOpIOE CKJIaaHI Tomorpadii CKIaJeHOro Marmepy, CX0KOro Ha opirami, a HOTIM
MPOEKTYE CBITIIO Ha HUX, PO3IIMPIOIOYH Bi3yallbHi e(EeKTH.

KpiM 1poro, BpaxoBylOUM KOMYHIKAaTUBHUN 3B’S30K JIOJ€H MK CO0OI0 Ta
CepeloBHINEM, a TaKoXK TOoTpedy B TPOMAACHKHX KyJIBTYPHHX MPOCTOpax
3a0e3MeuyBaTy yHIBEpCAIbHUN U3aliH I 1HAWBIAIB, 110 BIAPI3HSAIOTHCS OJUH BiJl
OJIHOTO TCHUXOJOTTYHMUMH Ta (DI3UYHUMH OCOOJMBOCTSIMH, 3DMamiHr MoOXke
JOTIOMOI'TH pealli3yBaTH AEsKl COLiaJIbHI TPOEKTH, BIULIMHYTH HA LIMPOKY AYJUTOPIIO
Ta pO3WMUPUTH (PYHKIIOHAT MPOEKTHUX pilieHb. Hampukian, mnpoekiis Ha maHayc,
00 MPUBEPHYTH yBary Ha KOHCTPYKTHUBHHUI €JIEMEHT TPOMAJCHKUX OyIiBelNb, IS
3a0e3neyeHHs] KoOM(pOPTHOTO NMEPECyBaHHS JIOAUHHU 3 OOMEKEHUMHU MOXKIJIMBOCTSIMU
Merta nanoi npomno3uilii noyiirae y ICMXoeMoLUIHHOMY 3a0X04YEHH] JIFOJUHU MOJ0JIaTH
HEOOXIHY BIJCTaHb 1 TPH IMOMY BiAuyTH mo3uTHBHI emorllli (Puc. 4). A6o
BUKOPHUCTAHHA BIZICOMAIIIHTY JJISl IOIIYKY KHUT y 010/110TeUHUX (POHAAX YU apXiBax,
3aBASKUA TOEAHAHHIO BIJICOMPOEKINN 13 ayJio JMaHUMH € MOXJIMBICTH TOJICTIIUTH
nonryk HeoOxigHoi iHdopmartii (Puc.5). Bukopuctanus 3D mpoekiiiii y maHcioHaTax
Ta JIKapHSX, B SKUX MepeOyBaloTh JIIOJIU 3 OOMEKECHUMHU MOKIIUBOCTSAMHU 1 SIKI HE
3/1aTHI MepecyBaTUCs Ha Jaiekl BIACTaHi, JO3BOJIAE€ BIATBOPUTU TrapHI KpAaeBUAM Ha
OyIb-sKiil TUIOLIMHI B 1HTEp’€pl, TaKe BI3yallbHE Ta 3BYKOBE pENPE3CHTYBAHHS
3HMXKYE PIBEHb TPUBOKHOCTI Ta MOKPAILY€E IICUXOEMOIIHHUHN cTaH naiieHTiB (Puc.6).

TVl
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Puc. 4. 3actocyBanns Puc. 5. Bineomamninr s Puc. 6. 3acrocyBanHs
3DMamiHry Ha maHaycax NMOLIYKOBOI CUCTEMH Y 3D mamiHry B JiKapHi
oi0JrioTeni

(Pucynxku euxkonano Binvxosorwo O.)

BucHoBku:

1. IlepcnieKTUBHICTh BiJICOMAIIIHTY, SIK CIIOCOOY TpaHchopMallii rpoMajChKuX
MPOCTOPIB, TOJISITa€ Yy OUIbIIIAH MOOUIBHOCTI Ta 3pYy4YHOCTI B TMOpPIBHSHHI 13
3aCTOCYBAHHSM CBITJIONIOAHUX TaHesel. KpiM Toro, ciiij BiA3HAYUTH €KOHOMIYHICTh
3aCTOCYBAaHHS MPOEKIIMHOIO MOJIEIIOBAHHS, OCKUIBKM MPOTPaMHHUI BMICT MOXKHA
3aCTOCOBYBaTH 0araTopa3oBO 1 HAa PI3HUX MOBEPXHSX, Ha BIAMIHY BiJl APYyKOBaHOI
MPOTYKIIii.

2. Epext HOBM3HM Ta Bpakawodi crenedeKkTH BiJIeoMaImHry 3a0e3MevyyroTh
Kpalry 3amaM’STOBYBaHICTh MPOCTOPY Ta TOCWIIOIOTh BIUIMB JHU3aiiHy Ha
IICUXOEMOIIIHUN CTaH IIsA1a4a.
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3. O3HaKu aTpaKTUBHOCTI CEPEelOBHUILA, OPraHI30BAHOIO 3a JOMOMOIOIO
BIJICOTPOCKIIIN: HACHYEHICTh MPOCTOPY CBITJIOM SIK CHOCOOY CTBOPEHHS BIAUYTTS
CBSITA; HAMOBHEHICTh ApPXITEKTYPHOTO 1 MPEIMETHOTO CEpPEOBHILNA JUHAMIKOIO,
CBITJIOBOIO PUTMIKOIO, IHTEPAKTUBHUMU TEXHOJIOT1IMU Ta HECTIOAIBAHUMH 00pa3amH.

4.3aBISKu 3aCTOCYBaHHIO BIJCOMPOEKINA BiOYBA€ThCA TICHA B3aEMOJIS
rJisg/1aya Ta MpOCTOPOBUX 1IF031H y CHOPMOBAHOMY CEPEIOBHIIT.

5. Cneuundika 3actocyBanHs 3D mNpoekiiil OXOIUIIOE SK KyJIbTYpHY Tak 1
comianpHy cdepu cycrninbeTBa. Bukopucranus 3D MamiHTy Hajae 3MOTy PO3IIUPHUTH
rajxy3i 0Oe3nmocepeqHhOr0 3aCTOCYBaHHS TEXHOJIOTiIM, Ta SKICHO BIUIMBAaTH Ha
MICUXOEMOIIMHUI CTaH TJsjada, 3aaisiTH CEHCOPHI OCOOJMBOCTI CIPUUHSTTS
He3aJIeKHO BiJ] (PI3UYHUX Ta TICUXIYHUX O3HAK JIFOJUHHU.
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PRIORITY TASKS AND ELIMINATION OF POSSIBLE RISKS
CUCTEMHUM PO3BUTOK MIJ3EMHOI'O ITIPOCTOPY KUEBA. TIPUOPUTETHI
3ABJIAHHSA TA YCYHEHHSA MOXJ/INBUX PU3UKIB
Antonenko 1.V./ Antonenko U.B.
sen. lecturer / cm. npenooasamenw
ORCID: 0000-0002-5762-1401
Kyiv National University of Technology and Design, Kiev, Nemirovich-Danchenko 2, 01011
Kuesckuui nayuonanbHwlli yHUuSepcumem mexHono2uil U OU3atia,
Kues, Hemuposuua-/lanuenko, 2, 01011

Anomauyia. Y cmammi po3zensHymo NumauHs O0CB0€HHA nidzemHnozo npocmopy y Kuesi.
Busieneno nepesacu ma modxciusi acnexkmu npooiemMamuxu, [Ki 2aibMyiOmb NIAHY8AHHS Ma
0YOIBHUYMBO CYYACHO20 «NIO3EMH020 VKPAIHCbK020 Micmay. AHAni3yemvcsi GUKOPUCTIAHHSL
KOMNIIEKCHO20 NiOX00Y OISl NO3UMUBHOT 3MIHU ICHYIOYOI cumyaysii.

Knrwouosi cnosa: niozemuuii npocmip, me2anonic, KOMIJIEKCHUN NIOXI0, CMAnull po3eUmox,
NPOCHO3YBAHHS, KOHYENMYAlbHI MOOEI.

Beryn.

HaykoBo-TexHiuHa nmpoOjieMa OCBOEHHS  MIJ3€MHOrO0  MPOCTOPY  Mae€
KOMIUIEKCHUM XapakTep. Jlo 11 BUpIIIEHHS 3aJlydye€HO IIHPOKE KOJIO BYCHUX Ta
(daxiBIiB, HacaMIiepes apxiTeKTOpIB, I1HXXEHEpPIB, Yy TOMY UYHCIl TIPHUYHUX,
OyiBeJIbHUKIB, IOPUCTIB, TICUXOJIOTIB, (haxiBI[IB 3 O€3MEKH KUTTEAISIIBHOCTI.
MaiibyTHst ypOaHizallis mia3eMHOTO MPOCTOPY B MeEramojicax — Ii¢ HEOOX1THICTb,
CIpUYMHEHA TX MepEeHACEICHHAM Ta HEMOXJIUBICTIO MOAABIIOTO PO3IIUPEHHS.

VY icTopii moceneHp ol € JOCBIJ )KUTTA y Tleuepax, TOMy BapiaHT PO3BUTKY
MicTa «BIUIMO» HE MOXHA BBaXaThd HOBUM. lIpore, y JaBHUHY JIOAH
BUKOPUCTOBYBalnM mpupoaHi medepu. CywacHi 3K TEXHOJOTli Ta Marepiaiu
MPUBHOCSTh Y OCBOEHHS MIA3€MHOTO MPOCTOPY HOBI MOXKJIMBOCTI Ta aCIEKTH, SKi
MalTh OyTH PETEIbHO BUBYEHI, 30KpE€Ma IIOJ0 OLIHKM MOTEHLINHUX HeOe3neK Ta
PU3HKIB OCBOEHHS MiJ36MHOT0 mpocTopy. [loBHa olliHKa BUTpaT Ta OTPUMAHUX
nepeBar Mae BiOyBaTUCA MPOTATOM >KUTTEBOTO HUKIY MiJA3€MHHUX 00'€KTIB, TOOTO
€KOHOMIYHA OIlIHKa Ma€ BPaxOBYBaTH JOBTOCTPOKOBY IIEPCHEKTHBY, a TaKOX
€KOJIOTIYHI Ta COIlaJbHl acHneKTH pO3BUTKY MICT. CTIMKHMN pPO3BUTOK CHCTEM
MPONMOPIIAHUN 10 TOBHOTH 1H(OpMaLli MOJ0 00'€KTUBHHUX MepeBar, HEAOJIKIB,
MOTEHI[IMHUX HeOe3MeK Ta PHU3UKIB OO0'€KTIB MIA3€MHOI 1HQPACTPYKTypH Ta IiX
B3a€EMOJIII 3 MEracucrteMamMu BEJIMKOro MicTa, W0 MoTpedye edeKTUBHOTO
IHCTPYMEHTApII0 MPOTHO3YBaHHS Ta MOJCIIOBAHHS CHCTEM BHCOKOI CKJIQHOCTI,
BUKOPUCTAaHHS METOAIB cUCTeMHoro mimxomy. Lle macTh iHBecTopaM Ta MiCBKUM
JIEp’)KaBHUM aJMIHICTpaIlisiM e()EeKTUBHUI 1HCTPYMEHT YMPAaBIIHHSI pPU3UKAMH Ta
1HBECTHUIIISIMH 11T YaC OCBOEHHS IT1/I3¢MHOTI'0 IMPOCTOPY MeraroJiiciB [1, c. 174].

OCHOBHMH TEKCT.

AOGCOIIIOTHO anpoOOBAHMX METOAIB MPOEKTYBAaHHS Ta TEXHOJIOT1 OyIBHHUIITBA
FITaHTCHKUX MiJ3€MHUX OYJIBEIb MOKHU 10 Hemae. OnHaK, BPaxOBYHOYH, IO IS
noi0HUX CIOPYA BiIOMPATUMYTHCS MOHOJITHI JUISHKHM MAcHBIB TIpCHKHUX TOPIA
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BUCOKO1 MIITHOCTI, IIBU/IIE 32 BCE, BUKOPUCTOBYBATUMYThCSI TEXHOJIOT1{ TPOBECHHS
BEPTUKAIBHUX CTBOJIIB BEJIUKOIO JlaMeTpa Ta ruOuHu. He kokeH MacuB ripChbKUX
nopiJ IpUAATHUI Ais peanizamii Takux npoekTiB. Ha aymky reonoriB, HaOUIbII
NpUAATHUMH Uit OyaiBHHITBA mim3emMHux wmict € Kawnama, IIBemis, Hopsgeris,
[TiBnenna Adpuka ta Kuraii.

Pucynoxk 1.
1. ITinzemua 6araropyHkuionaabHa mimoxigna cucrema Monpeasio — «KRESO»;
2. @parMenT iHTep'€py MiaA3eMHOr0 Komiiekcy MoHpeaJb;
3. ®pecka Ha yecThb 20-r0 0Bie0 «World Trade Centre»

IDicepeno: https://undergroundexpert.info/opyt-podzemnogo-stroitelstva/realizovannye-
proekty/stroitelstvo-podzemnogo-goroda-monrealya-reso/ [9]

[Timzemua mimoxigHa Mepexka Monpeans (Kanaga) BBakaeTbcsi OJHIEID 3
HaOuTbmux y cBiTi (puc. 1). Maroun monang 30 kM y JOBXHMHY, BOHa Iouaja
cTBOproBaTuca B 1962 p. 1 micas BiAKpUTTA B 1966 p. HOBOI NiHiT MeTpo Halyma
0COOJIMBOTO PO3BUTKY, 3aBISKM TOMY, IO JBI ii TOJOBHI MHapajeibHl JiHiI Oyiu
posauieHi BiacTtaHHiO Bcboro 800 m. IlimoxigHa mepeka 3aranpHoro riomiero 300
THC. M2 TOB'SI3y€ CTaHIlIi IUX JiHIN 3 po3mimeHuMu MK HuUMU 1600 marasmHamu,
200 pecropanamu, 6ankamMu, odicamu, MiA3EMHUMH MapKoBKamu [ 7, ctop 90].

o CTOCYEThCs KOH(blrypauu MIJ3eMHUX XMapo4oCiB, 1€ 3aJEXKHUTh BiA iX
«BUCOTH» 1 BJIACTMBOCTEW MIITHOCTI TOPOJHHUX MACUBIB: B CKEJIHLHUX MOXKJIMBA 1
nipamiganbHa, 1 TPpSIMOKYTHa GopMu. Y cIaOKuxX, OCOOJMBO MPHU BEJIUKIN TIUOWHI,
Kpaie kpyria ¢dopma, HaOUIbII CTiMiKa 10 30BHINIHIX BIUIMBIB. DakTUYHO, IIE
OyIMHOK, CIIOPY/KEHUH y IMAXTHOMY CTBOJI BEJMKOTO JlaMeTpa, SIK, HAIPHUKIAl, Y
nig3eMHoMy komiuiekcei Ceyna. [lpu nboMy MOXIUBHIA BapiaHT OyJliBJII aTplyMHOTO
TUIY, IPUHAWUMHI Y BEpXHIH )KUTIIOBIA HOT0O YacTuHi [2].
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PncyHOK 2. Topromm ueHTp Ceyna (HaneHHa Kopeﬂ) «COEX Mall»

IDicepeno: https://undergroundexpert.info/opyt-podzemnogo-stroitelstva/realizovannye-
proekty/stroitelstvo-podzemnogo-goroda-monrealya-reso/ [8]
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Haitbinpmmii mig3emunii topropuit mneHtp A3sli «COEX Mall» (puc. ),
po3ramoBanuii y Kopericbkomy Ceyni, Ma€ TaKOXX Yy CBOEMY CKJIaAl yHIKaJIbHY
610miorexy «Starfield Library» (Bimkputa B 2017 p.), poHn sikoi Hamiuye monan S50
000 na3B 1 3aiimae wionry B 2800 m2. biGmioreka Hanexxuth kommadii "Shinsegae",
Oyia BIAKpHUTA 3 METOIO 3aJIy4€HHS OLIbIIOT KUTBKOCTI BIBIAYBauiB 10 MiA3€MHOIO
KOMIUIEKCY, B Hill mpu6iu3Ho 200 cuasyux Micib.

Uu posBuBatuMeThcsi KwuiB yrimm0 TMOKM 1O HE IUIKOM  3pO3yMiJIO.
HaiiBimomimumii ocCBOEHUHN MiA3eMHUI MpocCTip, ToproBuil neHtp «Globusy (puc. 3),
O0yB po3pobsenuit y 70-x pokax XX crt. 1 peanizoBanuii qume y 2001 p. Ckentuune
CTaBJICHHA IWIOAO Oa)XaHHS TOPOMASH CIYCKATHCS IiJ 3€MIII0 JOJANIOCsS Camolo
KOHCTPYKIIEIO0 LEHTPY Ta IWU3aiiHOM MiJA3EMHUX MNPOCTOPIB — BUCOKMMHU CTEJSIMHU Ta
aTpiyMOM 31 CKJISIHUM KYIIOJIOM, Yepe3 SIKUM MiJ 3€MJII0 HaIXOJWJIO JICHHE CBITIIO.
['paMOTHE MPOEKTYBaHHA Ta AKICHE OyAIBHUILTBO TAHOTO TOPTOBOTO LIEHTPY 3HSIO i
1HIIT Ba)XKJIMB1 MUTAHHS, IO 3a3BHYail BUHUKAIOTH 3 OOKY OpEeHAapiB — JIOCTaBKH
TOBapy, O€3MeKH y pa3l MoXkexi Ta iIHmMX noii [3, c. 209].

Pucynok 3. BHyTleIHl NMPOCTOPH Toposoro ueHpr «Globus» y Kuesi

IDicepeno: https://rau.ua/ru/news/6261-petr-khoroshok-globus-glavnaya-biznes-tsel-na-2016-god-
sdelat-uroven-vakantnosti-ne-vyshe-1-6-2/ [10]

Opnak OaraTbOM JIIOASIM, K 1 paHilie, TCUXOJOTIYHO BaXKKO TOJOJATH
HEraTUBHE CIPUUHATTS «MmiazeMeluis». MicToOyAiBHUKaMHU BXK€ HE pa3 BUCYBAJIOCS
NUTaHHS HEOOX1IHOCTI HasIBHOCTI KOHLEMIIT po3BUTKY KueBa — B0, Buvp, yropy,
O0adyeHHsI TOTO, SIKE MICTO MM X04eMO moOyayBaTd. He BUKIIOYEHO, IO CTOJIMIISA
Ykpainu Moe CKJIagaTHUCS HE 31 CHaJbHUX MIKpOpaloHIB, NMPOMHUCIOBUX 30H Ta
O13HEC-LIEHTPIB, a 13 KUIbKOX CaMOJIOCTaTHIX paloOHIB, Y KOXHOMY 3 SIKHX € BCE
HEOOX1JAHE Jid PI3HOMAHITHUX BUIIB poOoTH Ta BiAnoyuHky. Tomi 3 Tpoemmnu,
HACeJIEHHS SIKOi 3a YMCEJIbHICTIO Oublie 3a oOmacHuil neHtp Kuromup, He Tpeda
Oyne ixatru Ha poboTy dyepe3 Bech KwuiB. IlomiOHI mpUHIMNKM PO3BUTKY MICBKUX
teputopiii (iX Ha3WBAaIOTh EKOJOTIYHHUM JCBEJIONMEHTOM) CTAalOTh BCE OLIBII
MOMYJIIPHUMHU Y CBITi, BOHM 3HAYHO 3MEHIIYIOTh BHYTPINIHbOMICHKI TPaHCIIOPTHI
IIOTOKU Ta MOKPAILLYIOTh couiaany Ta €KOJIOTIYHY CUTYallll0 y MICTi. A MOXIIUBO,
JOULTIBHIIIE 6yz[yBaT1/1 METramnoJIic 1 mepecensaTu OUTbITY YaCTUHY HACEJICHHS KpaiHu B
OJIHE MICTO, 1 pO3BUBAaTU MICTa B pErioHax, K 3pOOUIIM KOJUChH Yy COLIaJiCTUYHIN
YexocnoBauunHi, CTHUMYJIOBABIIM 1HTEHCUBHUN PO3BUTOK MPOBIHIIT CHCTEMOIO
niaer. Ane 3a OyAb-sSKOrO BaplaHTa pPO3BUTKY MICTO Mae OyTh Oe3ledyHuM
CepeIOBHINEM TPOKMBAHHS [JIs1 BCIX MEIIKaHIIB. TOMy Hayka Mae TepeayBaTu
npoiiecy OyIIBHHUIITBA Ta BICTEKYBATH €KCIUTyaTalliHUNA MEPIOI.
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[Ipu BuOOP1 BapiaHTa po3BUTKY BIVIMO CIIiJl BpaxoByBaTH, 1110 KuiB — icTopuyuHe
MICTO, 1 IO TMeYepH Ta nopomHeql 3aBKIU Oynu (pakTopamu, IO BEAYTh 0
nedopmariiii, 30kpema pyiHiBHUX. Hampuknan, nampukiaui 1940-x pokiB 'y
KupuniBcpKil IEpKBI OYAIH yTBOPIOBATUCS TPILIUHH, IO 3arpOXKYyBaJd L1IICHOCTI
OyxiBmi. Y XOAl JOOCHIIKEHb MiJ IEPKBOIO OYJO BHUSBJICHO MiJ3€MHI XOAM, SKI
noBenocs OyTyBaTH, o0 3yMUHUTH OCiaHHs OyaiBii. PUTTa koT/ioBaHIB (0COOIMBO
SKIIIO BOHO BEIETHCS TEXHIYHO HEMPABUIBHO) TAKOXK MPU3BOIUTH JI0 MOIIKOKEHHS
OyniBesb, 0 3HAXOAThCS B Oe3nocepeaHiit 0au3bKocTi Bij OyaiBHuITBA. KoTiioBaH
3MEHIIly€ HAlpyTy B IPYHTaX MiJ CYCIIHIMH OyJUHKAMH, 1 B IEBHUX YMOBAaX MOXKeE
MOYaTHUCS OIUIMBAHHS I'PYHTIB y KOTJIOBaH, a MOTIM 1 nedopmanis OyaiBenb. Tak
noctpaxkaana Oyaisns [nctutyty reonoriunux Hayk HAH Ykpainu nHa Bynuii Onecs
['oHuapa Tako BiJl BUKOIAHOTO MO0OJM3Y KoTioBaHy. Koiu B mporeci OyiBHULITBA
¢ditHec-nienTpy O11s1 Codiiickkoro cobopy OyJio BUPUTO KOTJIOBAaH, OApa3y BIaja
JacTHUHA OTOPOXKi cOOOPY, a Ha 3HAYHIHN TUIOIII TePUTOPIi Xpamy, 3a Oy/IiBIEIO OypcH,
B110yJ1I0CS OocigaHHs IpyHTY [4].

HaykoBe o0rpyHTyBaHHSI OyIBHMIITBA HOBHX OYJiBEJb Ta OXOPOHH IaM'sITOK
icTopii Ta apxiTekTtypu, (poHOBOI 3a0ylOBH — MIHIMI3yE MOMUIKH, & MOJIMBO
BUKJIIOUUTH iX TMOBHICTIO. HeoOXimHWiI HayKOBO-TEXHIYHHUNA KOHTPOJIb MICHKOTO
OyniBuunrTBa. lle — muTanHs Oe3nekW He JUIE MicTa, a ¥ Jaep:kaBu. PeHoBaris Ta
My3eedikallis HasBHUX MIA3€MHUX CHOPYJA KyJIbTYpHO-ICTOPUYHOTO 3HAYEHHS €
HEB1/I'€eMHOIO CKJIAJJOBOIO PO3BUTKY MiJA3€MHOI ypOaHICTUKU. BaxnuBuM HampsiMom
TaKOX MOXHA Ha3BaTH BUKOPHCTAHHS MIJ3€MHHUX CIOPYH, SIKI BTpaTHJIM TEPBICHE
(yHKIIOHAJIbHE HABAHTAKEHHS 332 HOBUM IpHU3HAaYeHHsM. L{ikaBUM MiIX0I0M MOXe
CTaTH BUKOPHUCTAHHS MPUHIUIY «MaiOyTHBOT KOPUCTI» BKE Ha €Tarll MPOEKTYBaHHS
HOBUX TIJ3€MHHX OO0'€KTIB 3 Mepea0adyeHHsIM MOXJIIMBOI 3MIHM 1X (YHKIIHA
BIJIOBIJTHO /10 PO3BUTKY NOTpeOd cycniyibeTa [1, c. 174].

OcHOBHY poJib MpU pyHHYBaHHI Oy/IBEJIb BIJITPa€ TiporeosioriuHuil (hakTop.
Yepe3 mnopymieHHS MPUPOJHOTO PEXKUMY TOBEPXHEBHX Ta MIA3€MHUX BOJ Ta
noAaibIuX Jaedopmallii TpyHTOBUX OCHOB IPAKTHUYHO BCl cTapi OyIiBal B TIH 4u
IHIIA  Mipl  TOMIKOJXKeHI. binsg OyaiBenb dYacTo BIAOYBAa€TbCS — aKyMYJISIIis
MmoBepxHEeBUX CTOKIB. Toll Boja Ayke HMIBUJAKO MPOCOYYETHCS 10 (YHIAMEHTIB 1
MEePE3BOJIOKYE TPYHTH, HIO TAKOXK MOXKE CIHPUYMHHUTH JAepopMallilo IPYHTIB Ta
OyniBenb. Hepiako mij 3emMiIet0 YTBOPIOETHCSI BEPXOBOIKA (TUMYACOBUM BOJOHOCHUI
TOPU30HT, SIKHH YTPUMYEThCS IpyHTamu). BepxoBojaka mae BelMKEe MOIIMPEHHS,
HAIpUKJIaJ, HEI 3alOBHEHO BCIO IEHTpaibHy AUIIHKY Ilomomy, ane muiie
HEIIOAAaBHO TIAPOTEOJIONH HAaBUMIHMCS 11 AOCHKYyBaTH. MicTto, 0coOIuBO ioro
ICTOpUYHA YacTHHA, TIEPEHACHYCHE 1HKECHEPHUMHU MEpeKaMu, 3HaUHA YaCTHHA SKHX
nepeOyBae y HE33J0BUILHOMY cTaHl. 3a Tpy0oio orinkoro, 6mmu3pko 30% Boau, 1o
MPOTIKA€E M0 KOMYHIKAI[ISX, BTpadaeTbcsa B TpyHTI. Lle cyTTeBO BIUMBae Ha migiioM
piBHS TIpyHTOBUX BoJ. Konu mpuOIM3HO piK TOMYy B paloHl LepkBH Mukoiau
[IpyuTHCKH, MaM'aTKH apXITEKTypH, QYHIAMEHTH sIKOi OyJu MiATOIUICHI, 3aMIHUJIU
TEIUIOTpacy Ta BOJIOTIH, PIBE€Hb IPYHTOBHUX BOJI 3HU3UBCS Maike Ha 2 MeTpH [4].

Jlns  moKpamieHHs ~— CTpaTeriyHol  KOOpAMHAINT  PO3BUTKY  IiJA3€MHO1
1H(dpacTpyKTypu noTpiOHe QopMyBaHHS MPaBOBOI Ta aJAMIHICTPATUBHOI MiATPUMKH
PO3BUTKY  TMiJ3€MHOi  ypOaHICTUKH, 30KpeMa  CTBOPEHHS  BIJAMOBITHOIO
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aJMIHICTPaTUBHOTO OpraHy, CHPSMOBAaHOIO Ha PO3BUTOK MICHKOTO IiJ3€MHOIO
OyniBamnTBa. lle 3a0e3meunTh CKOOPAMHOBAHE TUTAHYBAHHS MiA3€MHOTO MPOCTOPY
MICTa, MiATOTOBKY HEOOXITHUX OyJIBENTbHUX HOPM Ta MPABUJI; HANACTh MOXKJIMBICTh
30upaHHs, apXiByBaHHs Ta JOCTYIY JO BIAMOBIAHOI 1H(pOpMaLii IJs ONepaTUBHOTO
NPUMHATTA pIllIeHb Ta BUKOHAHHA NMPOEKTHUX poOiT. IloaibHa xoopauHaLis MOxe
TaKOX MPU3BECTU 0 MOKPALICHHs YIPaBIIHHSA HAyKOBO-JOCIIIHUMHU 1HBECTHUIIISIMH,
MPUCKOPUTHh BUAAYy JO3BUIBHUX JOKYMEHTIB, 3a0€3MeuuTh MIATPUMKY 3 OOKYy
Jep>KaBy Ta MyHIIIMTNIAILHO1 aaMiHicTpartii [1, ¢. 172].

baxxano Ounbin rIMOOKE pO3MI3HAHHS B3a€EMHHUX 3B'SI3KIB MK CTPYKTYpPHO-
(yHKI10HATbHUMH, €KOHOMIYHUMHU, TEXHOJIOTIYHUMHU Ta MPUPOJHUMHU YHMHHUKAMU
JUIS TITAaHYBAHHS «I1A3€MHOTO MICTa» Ta MOTr0 B3a€MO/IIi 3 Ha3eMHOIO (TIOBEPXHEBOIO)
3a0y/10BOI0 Ta iHGpacTpyKTyporo. Lle BuMarae po3poOku KOHIENTYaJIbHUX MO/JieNen
CKJIQJJHUX B3a€MOBIUIMBIB MK YPOAHICTUMHUMH CUCTEMaMHU (JIFOJIMHA Ta CYCHIbCTBO
MErarmoJiicy, TNPUPOJHE Ta I1HXKEHEpPHE Cepe/oBUIle, reoOyAiBebHA TEXHIKA Ta
TEXHOJIOTis, TPAHCIOPT TOIIO) JJIsi PO3YMIHHS B3a€EMOJII CHUCTEM, 3MEHIICHHS
pU3UKIB Ta €()EKTUBHOTO YIPaBIiHHSA B yMOBaX IIBHIKOTO PO3BUTKY TEXHOJOTIH,
COIIAJIbHUX 3MIH Ta OYiKyBaHb. [ IbOTO aHami3y Ciif PO3TIsIaTH MO3UTHBHI Ta
HETaTUBHI  CIIEHapii, ONTUMI3ylouu 1HTepdelcu BIANOBIAHO O TEPMIHIB
MJIaHyBaJIBHUX PillieHs [5, c. 34-46; 6, c. 92-98].

JIo1IJIbHO 3BEPHYTH yBary Ha Te, IO PIIIEHHS MPO MiA3eMHI 1HGPACTPYKTYpHIi
OPOEKTH YacoM TMPUUMAIOTBCA TpyNaMd 3 KOHKYPYIOUMMH E€KOHOMIYHUMH YH
IrpOMAaJICBKUMH 1HTepecaMu. Po3poOka cTpaTeriyHuxX MaicTep-IjiaHiB pPO3BUTKY
mig3eMHOI YpOAaHICTUKH MOXE 3MEHIINTH TOCTPOTY KOHKYPEHTHUX MPOTHCTOSHB,
OCKITBKM 32 TIUIAHOBOTO CTBOPEHHS PO3TATYXEHOTO  «IIA3€MHOTO  MICTay
NpuBaOIMBUX OO'€KTIB BHUCTauYUTh i 0OaraTbOX 1HBECTOPIB, a 3aTBEPIKCHHI
CTpATEr1yHUM IUIaH CTaHE FapaHTOM PET10HAJIBLHOTO PO3BUTKY JJIsl IHBECTOPIB.

3a0e3nedeHHs CTaJIoro PO3BUTKY MICTa MOTpedye MIKIUCHUIUTIHAPHUX 3yCHIIb
OPOTATOM  YChOTO JKUTTEBOTO IMKIY MIChkoi 1H(pacTpykrypu. Chorojasi
MiCTOOyiBHA HayKa 30Cepe/KeHa y OyaiBeIbHUX YHIBEPCHUTETaX Ta HAYKOBUX
IIEHTpax, a OYAIBHMIITBO TIJ3€MHUX CIOpPYJ — TEPEeBAXHO Yy TIPChKUX Ta
TPAHCIOPTHUX. Y CHUCTEMI aKaJIeMIYHMX HayK MIChbKa TeMaTHKa 3HaXOAUThCS Ha
nepudepii Takux TUCHMILTIH K Teorpadis, eKOHOMIKa, coIiooris, ¢irocodis, 110
Oy’)Xe YCKIaJIHIOE crnpoOu (opMyBaHHS YHIBEpCalIbHOI Teopli ypOaHICTHYHOTO
po3BUTKy. EdexTuBHEe moeaHaHHA PI3HUX 3HAHb Ta MIAXOMIB OAuUTBCA TYT Yy
MO>KJIIUBOCTSIX Cy4acHUX MeTO/iB IT-MATPUMKH TpaHCAUCUUIUTIHAPHUX JOCITIIKEHb,
OHTOJIOTTYHUX MOJAEISX, MPUKIATHOMY CUCTEMHOMY aHai31.

EdextuBHICTh poOIT 3HAYHO 301IBIIYETHCS, KON 1HKEHEPHU-TIPOCKTYBATbHUKU
MiI36MHUX KOMIUJIEKCIB PO3yMIIOTh CKJIAJHI COIlialibHI, EKOHOMIYHI Ta €KOJIOT14Hi
(dakTopu pO3BUTKY MEramojicy, a MICTOOYIIBHUKH MalOTh PEaliCTUYHI OYiKyBaHHS
I0JI0 MIA3€MHOT0 MPOCTOPY Ta HOTO MOXIJIMBOCTEH. BpaxyBaHHS pHU3UKIB TpH
EeKCTpeMalbHUX SBUIIAX (TEPOPUCTHYHI aKTH, BIMCBHKOBI Jii, CTHUXIMHI JKXa,
TEXHOT'EHHI Ta €KOJIOT1YHI KaTacTpo(u) MOKe CHPHUATH PO3IIUPEHOMY OCBOEHHIO
I1JI3EMHOT0 MPOCTOPY, MEHIII BPa3JIMBOTO J0 HACHIIJIKIB 3a3HAYCHUX SBUIL. TyT CIij
nepeadayaTd Ta BPaxOBYBaTH MOBEAIHKY JIIOAWHHM B YMOBaX MOCTIMHO MIHJIMBOTO
MICBKOTO CEepelOBUIIA Ta BIAMOBIIHUM YMHOM CTBOPIOBATH YMOBH JJISl PO3YMIHHS
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MEIIKAHIIMKM TJIBUINEHOT O€3MeKHW IMIA3eMHUX CHOPYJ VY PI3HUX CKJIATHUX
obcrtaBuHax [1, c. 173].

3aBepuieHHs | BACHOBKH.

HaykoBo-TexHiuHa mpoOjieMa OCBOEHHS  MIJ3€MHOTO  MPOCTOPY  MAae€
KOMIUIEKCHUM ~ Xxapaktep. Lle  morpebye  e(deKTHBHOrO  1HCTPYMEHTapiio
IPOTHO3YBAaHHA Ta MOJIETIOBAHHA CHCTEM BHCOKOI CKJIAQAHOCTI, BHKOPUCTAHHS
METO/IIB CUCTEMHOT0 miaxoxy. Uu po3BuBatuMeTbes KuiB yrinb moku mo He HiIKOM
3po3ymiio. Bike HeOogHOPa30BO BUHUKAJIO MHUTAHHS HEOOXIJHOCTI HAsIBHOCTI
KOHLEMNIIi po3BUTKY cronuii. [Ipm BuOOpi BapiaHTa pPO3BUTKY B TIUMOMHY CHiA
BpaxoByBaTH, 10 KuWiB — ICTOpUYHE MICTO, a MiA3E€MHI MOPOXKHEUl 3aBXIU OyiH
¢dakTopamu, 1O BeayTb 10 Aedopmamiii. Takoxx Mae  BpaxoByBaTucs
riAporeosoriyHuil ¢Gakrop, TeMieparypa Hopij Ta IPYHTOBI BOJU. /sl BUpIMICHHS
npobsieM TOTPIOHUI CKOOPJAMHOBAHMM 3B'I30K YCIX 3alllKaBJICHUX CTOpPIH 1
CTBOPEHHsSI KOOPJAMHYIOUOi oOprasizaimii 3 pO3BUTKY TMIJA3eMHOI ypOaHICTUKH.
3abe3neyeHHs] CTaJOro PO3BUTKY MicTa MOTPeOye MINKAUCIUILUTIHAPHUX 3YCHUIIb
MPOTSATOM YChOTO IKUTTEBOTO IHKIY MIChKOI 1HQpacTpykTypu. EdektuBHe
MOEIHAHHS PI3HUX 3HAHb Ta MIAXOMIB OAUUTHCS TYT y MOMKIMBOCTAX CY4YacCHUX
MeToaiB IT-mATpUMKH TPAaHCAUCIUTUTIHAPHUX JTOCHTIPKEHb, OHTOJIOTTYHUX MOJIETISX,
MPUKIATHOMY CUCTEMHOMY aHalli31 Ta CTBOPEHHI YMOB JIJIsi PO3YMIHHS MENIKAHIISIMH
M1BUIIEHOT O€3MEKH MiI3EMHUX CIIOPY/l y PI3HUX CKJIAIHUX 00CTaBUHAX.
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Abstract.

Introduction: Problems arising in the process of educational activities related to physical
and mental health, adaptation of students to the conditions of study, improving efficiency, drawing
up a proper schedule taking into account the workload, research activities, are of particular
importance.

Materials and methods: 65 students were enrolled into the study to examine the relationship
between physical activity and academic achievement.

Results: GPA correlated positively with hours of studying and hours of physical activity,
vitamin D and negatively with BMI, frequency of acute respiratory viral infections of the upper
respiratory tract.

Conclusion: It has been revealed that physical activity had a positive effect on learning
outcomes and resistance to upper respiratory tract infections. Sedentary lifestyle and longer use of
social media, contributed to an increase in body mass index and vitamin D deficiency, frequency of
acute respiratory viral infections of the upper respiratory tract.

Key words: physical activity, vitamin D, sedentary lifestyle, academic outcomes.

Introduction.

It is known that physical activity has an impact on cognitive skills such as
concentration and attention, and it also enhances classroom attitudes and behaviours,
all of which are important components of improved academic performance.

Some studies have reported the development of vitamin D deficiency in people
with intellectual disabilities and in people with frequent acute respiratory tract
infections [2, 4].

Recent studies reported that the number of mental and intellectual activities of
the student increases, physical activity decreases, the alternation of physical and
mental loads is reduced. As a result, fatigue accumulates faster, the ability to
concentrate and switch attention from one activity to another decreases, the overall
efficiency decreases [1,3].

Besides physical activity is one of the easiest and most affordable ways to
maintain a healthy immune system. Scientists have long discovered a link between
regular exercise and a reduction in the number of diseases.

Average adult suffers from colds about two and a half times a year. Various
viruses affect the human body on a regular basis, but some people are more resistant.

People who start running regularly stop getting sick often. Researchers say that
just five regular workouts a week reduces the risk of catching a cold by 43 to 46
percent.

Scientists suggest that regular moderate physical activity stimulates the immune
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system, encouraging it to increase the production of macrophages. These cells attack
viruses and bacteria that enter the body [5,6,7].

Thus, a decrease in physical activity of students can lead to a decrease in the
effectiveness of training both by reducing the ability to concentrate and by increasing
the frequency of seasonal acute infectious diseases of the respiratory tract,
accompanied by weakness, missing workshops, seminars and lectures.

The aim of the study: was to examine the relationship between vitamin D
deficiency, physical activity, frequency of upper respiratory tract infection and
academic achievement

Materials and methods:

65 students (36 females, 29- males) aged 22.1 + 2.3 years were enrolled into the
study between September-October 2021 and provided written consent to use their
data.

Protocol of examination included following data:

Body Composition - Height, weight, Body Mass Index (BMI), percentage of
subcutaneous and visceral fat using bioimpedance meter weighing scale (OMRON
BF 511) were estimated.

Demographics - Students self-reported their current academic year, age, sex.

The content of visceral fat was considered to be elevated in the range of 6-12%,
more than 13% - very high. The normal fat content in the body in this age group
should be in the range of 20-28%, 29% and above - is considered high.

All individuals underwent a single serum 25 (OH) D study. Vitamin D
insufficiency was diagnosed at a level of 25 (OH) D below 50 nmol / 1 or 20 ng / ml.
In addition, severe vitamin D deficiency was recorded at a level of 25 (OH) D below
25 nmol /1 (10 ng / ml). Vitamin D deficiency was diagnosed at 50-75 nmol / 1 (20—
30 ng / ml). To determine the level

25 (OH) D in the blood serum used electrochemiluminescent method. The study
was performed using the Elecsys 2010 device (Roche Diagnostics, Germany) using
cobas test systems.

Behavioral Outcomes - minutes per week of moderate and vigorous physical
activity were used in analyses - dichotomized as less than/greater than 90
minutes/week, based on the median reported time. Students were asked to report
number of hours/days spent sitting or reclining on a typical weekday to examine
sedentary behavior. Participants also reported how many hours per day they spent
using social media using a continuous scale of 0-24 hours. The distribution for social
media was examined and the median was 2 hours per day, then social media use was
dichotomized as less than or greater than 2 hours per day.

Resistance to infection: The distribution for frequency of acute respiratory viral
infections of the upper respiratory tract was examined and median was 3 per year
then was dichotomized as 3 and more per year.

Academic Factors - Individuals reported their current grade point average (GPA)
using a continuous scale. The distribution was then examined and the median was
3.2. GPA was then dichotomized into less than/equal to or greater than 3.2 (all values
rounded to the nearest tenth). Participants also indicated how many hours per day
they spent studying and doing academic work - dichotomized as less than/greater
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than 2 hours, based on the median reported time.

Basic descriptive statistics described the sample. Pearson correlations examined
the relationships between the fitness, behavioral and academic outcomes.
Significance levels were set at p<0.05.

Results:

The average BMI of the subjects was 28.4 + 6.8 kg / m2, visceral fat 7.4 & 3.2%,
the total fat content in the body was 29 + 5.3%.

Vitamin D insufficiency was found in 86.1% of students, and vitamin D
deficiency in 6.1%.

Physical activity more than 90 minutes/week was reported by 52% of students.
65% of students reported studying more than 2 hours/day, 71% reported using more
than two hours of social media per day, frequency of acute respiratory viral infections
of the upper respiratory tract more than 3 per year — 68% and 58% of the sample had
a GPA equal to or greater than a 3.3.

Hours of studying was positively associated with BMI (=0.468, p<0.05),
percentage of visceral (r=0.514, p<0.05), and subcutaneous fat (r=0.562, p<0.05), and
negatively associated with the level of vitamin D (r= -0.562, p<0.05), and physical
activity (r= - 0.433, p<0.05).

Hours of social media using associated positively with BMI (1=0.474, p<0.05)
percentage of visceral (r=0.629, p<0.05), and subcutaneous fat (r=0.684, p<0.05), and
frequency of acute respiratory viral infections of the upper respiratory tract more than
3 per year (r=0.373, p<0.05) and negatively associated with the level of vitamin D
(r=-0.596, p<0.05), and physical activity (r=- 0.511, p<0.05).

GPA correlated positively with vitamin D level (r=0.443, p<0.05), hours of
studying (r=0.462, p<0.05) and hours of physical activity (r=0.427, p<0.05), and
negatively — percentage of visceral (r= - 0.459, p<0.05), and subcutaneous fat (r= -
0.532, p<0.05), with frequency of acute respiratory viral infections of the upper
respiratory tract (r=0.348, p<0.05).

The level of vitamin D in serum correlated negatively with frequency of acute
respiratory viral infections of the upper respiratory tract (r=-0.714, p<0.05).

Discussion:

Vitamin D deficiency in students who had poorer academic achievements in the
study group is likely to be associated with a sedentary lifestyle. It is also known that
vitamin D is fat-soluble and people who have high body fat need higher doses of
vitamin D for the optimal body in need. Meanwhile, students who performed better
were physically active, including exercising outdoors, and spent less than 30 minutes
on social media.

Observational studies report consistent independent associations between low
serum concentrations of 25-hydroxyvitamin D (the major circulating vitamin D
metabolite) and susceptibility to acute respiratory tract infection. 25-hydroxyvitamin
D supports induction of antimicrobial peptides in response to both viral and bacterial
stimuli, suggesting a potential mechanism by which vitamin D inducible protection
against respiratory pathogens might be mediated [4].

Thus, it is necessary to prescribe colecalciferol in order to prevent and correct its
deficiency during the school year.
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Conclusions:

1. Physical activity had a positive effect on learning outcomes and resistance to
upper respiratory tract infections.

2. Sedentary lifestyle and longer use of social media, contributed to an increase
in body mass index and frequency of acute respiratory viral infections of the upper
respiratory tract, and vitamin D deficiency.

3. It is necessary to prescribe cholecalciferol in order to prevent and correct its
deficiency during the school year.
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Abstract. The article presents the results of studying the effectiveness of the use of the drug
Laktimak Forte in the complex treatment of HIV infection. Shown the beneficial effect of the drug
on the reduction and severity of diarrheal syndrome, normalization of scatological parameters.

Key words: HIV infection, diarrhea, Laktimak Forte

Introduction

The HIV pandemic occupies a special place among the health problems of
Ukraine, which is due to significant socio-economic losses, the lack of reliable
specific prophylaxis and significant treatment costs [1,3].

In the pathogenesis of HIV infection, an important place is occupied by the
violation of the normal intestinal microflora. Their development is based on changes
in habitat conditions in the biotope, as a result of which the population of one of the
several species that make up the microbiocenosis gains an advantage for growth and
reproduction over its competitors. The change in the qualitative composition and
quantitative ratio of the intestinal biocenosis depends on the nature of the diet,
antibacterial, hormonal [2,4], ARV therapy, the presence of secondary diseases of the
digestive tract. acquiring a dominant, not typical for them position in the
microbiocenosis. In this regard, it is advisable to use pre- and probiotics [5].

Target. To study the effectiveness of the use of the drug Laktimak Forte for the
normalization of intestinal microbiocenosis disorders in HIV infection.

Materials and research methods. We examined 34 patients with HIV
infection. They had a history of diarrhea for more than 1 month, not associated with
the side effects of antiretroviral therapy. On admission, the patients complained of:
weakness, lethargy, lack of appetite, diarrhea for more than 1 month. Two
randomized groups were formed - the main and the control. Patients of the main
group additionally took the drug Laktimak Forte, 1 capsule 2 times a day.

The main text

Lactimak Forte contains a balanced combination of probiotic and prebiotic,
which restores the normal intestinal microflora and strengthens the immune system.

ISSN 2663-5712 119 www.sworldjournal.com



S

e

SWorldJournal Issue 10 / Part 1 { Ve
- (-,Q_h/ r’;]

Lactic acid (lacto- and bifido-) bacteria Lactimak Forte are part of the normal
intestinal flora of humans and play an important role in ensuring colonization
resistance to pathogenic factors, immunostimulatory, vitamin-forming, detoxifying
and digestive functions of the body. The antimicrobial activity of lactic acid bacteria
is manifested against staphylococci, Proteus, enteropathogenic Escherichia coli and
fungi of the genus Candida and is associated with their ability to produce lactic acid,
lactocins, hydrogen peroxide, acetic and propylene acids, lysozyme. Lactic acid
bacteria lower the pH of the intestinal contents, prevent the growth and reproduction
of pathogenic and opportunistic microflora. Lactobacilli are a barrier to the
penetration of intestinal sensitizing substances (endotoxins, bacterial and food
allergens).

Due to the content of Saccharomyces boulardii Laktimak Forte has enhanced
protective and restorative ability against the normal intestinal microflora. The main
mechanism of action is associated with direct antagonism (antimicrobial action),
which is due to the ability of Saccharomyces boulardii to inhibit the growth of
pathogenic and opportunistic microorganisms and fungi that disrupt the intestinal
biocenosis, such as: Clostridium difficile, Clostridium ausococcus Candida kruseli,
Candida pseudotropical, Candida albicans, Salmonella typhi, Salmonella enteritidis,
Escherichia coli, Shigella dysenteriae, Shigella flexneri, Klebsiella, Proteus, Vibrio
cholerae, as well as Enthamoeba hystolitica, Lambliae; Enterovirus, Rotavirus.

When studying the therapeutic efficacy of Laktimak Forte, patients were
included in the study in the acute period of the disease, in the presence of vivid
clinical symptoms.

When assessing the effectiveness of the drug, the following criteria were taken
into account: relief of the main symptoms of the gastrointestinal tract (improved
appetite, recovery of diarrheal syndrome, normalization of scatological and
microbiological parameters).

During a clinical examination, the patient's condition was determined with the
definition of symptoms of intoxication (weakness, lethargy, irritability and fever). In
the case when patients received the drug on days 2-3 from the onset of the disease, a
rapid positive dynamics was observed. On the 3-4th day, stool normalization was
noted. When the drug was prescribed for 4-5 days of therapy, symptoms of
intoxication and pathological stools persisted.

In patients of the main group, the duration of the course of the temperature
reaction was 2.8 £ (0.2 days shorter than in patients of the control group.

Against the background of therapy, at an earlier date, disappearance occurred
with. It should be noted that the restoration of the stool character in the gastroenteric
form occurred faster than in patients with the gastroenterocolitic form of the disease.
Against the background of the drug therapy, a rapid evolution of symptoms was
noted, the patients became more active, at the same time, an improvement in the
character of the stool and indicators of stool analysis was noted.

So, stool normalization occurred faster than patients in the main group by 3.2 +
0.2 days in comparison with patients in the control group. This type of therapy was
most effective in patients with gastroenteric and enteric diarrhea. A reduction in the
duration of the main clinical manifestations in patients of the main group contributed
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to a decrease in the duration of the disease to 5.2 + 0.7 days versus 7.1 + 0.7 days in
the comparison group.

Conclusions

The data obtained indicate that the drug Laktimak Forte has a beneficial effect,
reducing the severity of diarrheal syndrome, and normalizing scatological parameters.

References:

1. Balaniuk L.V. Korektsiia dysbiozu tovstoi kyshky khvorykh na VIL-
infektsiiu/SNID //Infektsiini khvoroby - 2014. - Ne 1. - S. 31-36.

2. VICH-infekciya 1 SPID: klinicheskie rekomendacii / pod red. V. V.
Pokrovskogo. - M., 2019. - 12 s.

3. Bartlett, Dzh. D. Klinicheskie aspekty VICH-infekcii / Dzh. D.Bartlett, Dzh.
Gallant. SSHA, Baltimor, Merilend: 1zd-vo Dzhonsa Hopkinsa, 2007. - 582 s. -
Bibliogr.: s. 558-580.

4. Kopcha V.S. Probiotyky: rozdumy z pozytsi kh yakosti, efektyvnosti,
antybiotykorezystentnosti y bezpeky / V.S. Kopcha // Visnyk naukovykh doslidzhen.
-2011.-N 1 (62). - S. 4-8.

5. Antony S.J. Lactobacillemia: an emerging cause of infection in both the
immunocompromised and the immunocompetent host / S. J. Antony // J. Natl. Med.
Assoc. - 2010. - Vol. 92. - P. 83-86.

Jlumepamypa

1. bananrox [.B. Kopekuis nuc6iozy ToBcToi kumku xBopux Ha BlJI-indexmito/CHI
//Tadexmiitai xBopodu - 2014. - Ne 1. - C. 31-36.

2. BUY-undexuusa u CIIN: knmuHnueckue pekomenaanuu / noj pen. B. B. I[lokposckoro. -
M., 2019.- 12 c.

3. baptnerr, JIx. /. Kmunundeckue acmektsl BUY-undexmuum / JIx. .baprmerr, k.
lanmnmanT. CIIA, bantumop, Mapunenn: U3n-Bo [xonca Xonkuuca, 2007. - 582 c. -bubnuorp.: c.
558-580.

4. Komuya B.C. [IIpoGioTukmu: po3ayMH 3 TIO3MII X  SKOCTI, ©(EKTUBHOCTI,
aHTuOioTHKOpe3ucTenTHocTi i 6e3nexu / B.C. Konua // BicHuk HaykoBuX AocmikeHb. - 2011. - N
1(62).-C.4-8.

5. Antony S.J. Lactobacillemia: an emerging cause of infection in both the
immunocompromised and the immunocompetent host / S. J. Antony // J. Natl. Med. Assoc. - 2010.
- Vol. 92. - P. §3-86.

Anomauia. B cmammve npedcmaénenvl pesynrbmamul uzyueHus dpgexkmusHocmu
npumeHenus 8 KomniekcHom aedenuu BUY ungpexyuu npenapama Jlaxkmumax @opme. [loxazarno
Onazonpusamuoe oeticmeue Npenapama Ha CHUNCEHUE U BbIPANHCEHHOCMb OUAPEUH020 CUHOPOMA,
HOPMAIU3ayuIo KONpoiocuieckux noKkasamerell.

Knrouosi cnosa: BUY ungpexyus, ouapes, Jlakmumax @opme
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ANALYSIS OF THE PREVALENCE OF DENTAL DISEASES AMONG

CHILDREN AGED 12 YEARS
AHAJII3 MOIIUPEHOCTI CTOMATOJIOTTYHUX 3AXBOPIOBAHB CEPEJ] JITEM
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Anomauia: B cmammi nagedeno pesyromamu oocmedicents 203 yuns gikom 12 pokie, ceped
saxux 111 xnonuukie ma 92 disuunxu (54 % ma 46 %), a maxooic 41 oumunu 3 wKoIU-IHMEPHAM) M.
Cmpuii, ceped saxux 19 xnonuyuxie ma 22 oiguunku (46 % i 54 %). Awnaniz pesynrbmamie oas
MOJNCIUBICMb — BUBHAYUMU — NOWUPEHICIb  YPAJICEHOCMI  KapiecomM mumyacosux 3y0ie ma
3aX80PHBAHL MKAHUH NAPOOOHMA Y 0OCMeNceHUx Oimell.

Knirouoegi cnosa: xapiec, 3y6u, 0imu, nowupeHicms, iHMeHCUBHICMb, 2icieHa

Beryn.

CroMarosioriuyHe 3I0pOB’Sl JUTAYOTO HACEJICHHS 3aJIMIIAETHCS aKTyalbHOIO
po0JIEMOI0 B Cy4aCHOMY CYCHUIBbCTBI [2, 8]. OOCTEXKEHHSI CTaHy CTOMATOJIOTTYHOTO
3I0pOB'S JITEH pI3HUX PETioHIB YKpaiHU CBIOYaTh PO 3POCTaHHS TMOKA3HUKIB
3aXBOPIOBAHOCTI KapiecoM Ta WOTro YCKJIAJHEHHSMH, PICT TMATOJOrli TKaHUH
MapoJioHTa Ta 3yOomenenHux aHomami [6, 7]. UuciaeHHI HayKOBi JOCIIIKCHHS
CBIJJ4aTh MPO BUCOKUH PiBEHb MOUIMPEHOCTI Kapiecy MOCTIMHUX 3yOiB y AITEH, fKa B
pi3HUX perioHax Ykpainu ckiagae Bix 65,8 % no 97,7 % npu iHTeHCUBHOCTI 2,3 3y0a
no 7,1 3yba [1, 4, 5]. 3a maHWMHU HOOCHIIKEHb, MICIICBUMHU Kapl€COTCHHUMH
dakTopaMu pU3MKY €: MaToreHHa Mikpodopa 3yOHOrO HajabOTy, 3MIHU KUIBKICHHX
Ta SIKICHUX BIJIACTUBOCTEW CIMHHM, BXKMBAHHS XapyOBUX IMPOAYKTIB 3 BHUCOKHUM
BMICTOM padiHOBaHMX BYIJICBOIB, a OCOOJIMBO MOTAaHUN 1 HE3aI0BUILHUMN JOTJIS 3a
MOPOKHUHOIO POTAa.

HaykoBi nmociipkeHHS OCTaHHIX POKIB TEPEKOHJIMBO JOBEIH, IO TIJIBKH
HuIecnpssMoBaHa, edekTuBHa MpodiIakKTUYHA poOOTa MOXKE ICTOTHO BIUIMHYTH Ha
3HUKEHHS PIBHS CTOMATOJIOTIYHOI 3axBOpIOBAHOCTI cepen jgited [1, 3, 6].
[Tomupennm Ta e(EeKTUBHHUMHU METOJOM MNPOQIIAKTHKU Kapiecy Ta 3aXBOPIOBAHb
MapoJIOHTY Y MAJICHbKUX MAIlIEHTIB € CBOE€YacCHA Ta CIJIAHOBAaHA Tiri€HA TTOPOKHUHH
pora. Came ToMy 3HauHE MicCIle y TpOdUIAKTHII Kapiecy B JIT€Hd TOCIIAIOThH
riri€HIYHE HaBYaHHS i BUXOBaHHS.

Oco0aMBO Bpa3lIMBOIO BIKOBOIO TPYymol € JiTH 12 pokiB y 3B’SI3KYy 3
MOp(}OIOTiuHOI0 TepedyJ0BOI0 OpraHi3My, aJanTaii€elo (i3l0JOriYHUX CHUCTEM [0
HABKOJIMIIIHBOTO CEPEeIOBUIIA, MCUXOJOTIYHUM PO3BUTKOM auTuHU [3, 5]. Bucoka
MOIIMPEHICTh Kapiecy Ta 30UIbIIEHHS HMOro YCKJIaaHEHb cepen AiTed 12 pokiB €
OiJCTaBOI0  JUIsl  OOIPYHTYBaHHS Ta  3alpOBaPKEHHS  METOJIIB  MEPBUHHOI
npodUIaKTUKH, IO IPYHTYIOTHCS Ha YCyHEHHsI (pakTopiB pu3MKy (OpMYyBaHHS Ta
MPOrpeCyBaHHs 3aXBOPIOBAHHS.
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Meta po6oru. MeTO0 HAIIOTO AOCTIPKEHHSI CTajJ0 BHUBYEHHS YPa)KeHHS
Kapiecy 3yOiB Ta Tiri€HIYHOTO CTaHy POTOBOI MOPOXHUHM cepea AiTeil 12 pokis.

Marepianau i MeToau A0CTiTKeHHs. 3 METOIO MTPOBEICHHS aHAJi3y HAMH 0YII0
o0ctexxeno 203 yuns BikoM 12 pokiB, cepeq Hux 111 xmomuuka ta 92 giBuarok (48%
ta 52%), a Takoxk 41 gutuHa 3 MmKoIU-iHTepHaty M. Ctpuii, cepen sxux 19
XJIOMYMKIB Ta 22 niBuMHKU (46% 1 54%). CryniHp ypaxkeHOCTI 3y0iB KapiecoMm
BU3HAYAJIM 3a I1HJEKCAMHU TIOIMUPEHOCTI, SKUH BHUPAXKAIW Yy BIICOTKAX Ta
IHTEHCUBHOCTI Kapiecy 3y0iB 3a iHaekcoM KIIB+xn mosepxonb, [18] Pesynbratu
OTpalbOBaHl CTATUCTUYHO 3 BUKOPUCTAaHHAM KpuTepito CthrofieHTa [§].

Pe3yabTaTu A0CHigKeHHs Ta iX 00ropopeHusi. OTpuMaHi pe3yabTaTH HAIIUX
JOCIIDKeHb CBIYaTh MPO Te, MO IMOUIMPEHICTh Kapiecy 3yOiB cepell BUXOBAHIIIB
IIKOJIU-1IHTepHATY cTaHOBUB 94,4 % npu inTeHcuBHOCcTI KIIB+km 6,4, Toni sk y niten
3arajJbHOOCBITHBOI IIKOJIA MOIIMPEHICTh Kaplecy MOpiBHIOBaNAa MOKa3HUKY 86,2 %
npu iHTeHcuBHOCTI KIIB+Kkm 5,7.

AHaNM3yIOUM TIOKA3HUKHA YPAKEHOCTI KapieCOM THUMYAacOBUX 3yOiB Yy
00CTEKEHUX IIKOJIAPIB BCTAHOBJICHO, IO TMOIIMPEHICTh KapieECy € BUINOIO y MITEH
IITIKOJTM-IHTEPHAT 1 CTAHOBUTH 95,3 % mpu IHTEHCUBHOCTI YPXKEHHS KII=3,5, TO/I SK Y
JITeH IIKOJIHU el MoKa3HKK Bianoinae 92,2 % npu kn=3,1.

[Tpu mopiBHSUIBHOMY aHaITI31 IHTEHCUBHOCTI Kapiecy 3y0iB y JliBUAT Ta XJIOMIIIB
3araJbHOOCBITHBOI IIKOJM Ta BHUXOBAHI[IB 1HTEPHATY BCTAHOBJIEHO, L0 yPaXEHICTb
KapiecoM 3y0IB y XJIONIB IIKoJU-iHTepHaTy Oyna Bumor (KIIB=6,2), Hix y
XJIOMIIB 3araiibHOOCBITHROT 1Koau (KIIB=5,8). Cxoxi pesynabTaTd 1 cepen
00CTeXEHUX JIBYAT, TaK CEpe] BUXOBaHIIB iHTepHaTy mnokazHuk KIIB=54, mpo €
BUIIUM B TIOPIBHSHHI 3 JIBYATKAMHM IILOTO XK BIKY, sIKI HABYAIOTHCS Y IIKOJII.

OrnsHyBIIM TKaHWHUA TApOJOHTY MITE€M MU CIHOCTEpIralid 3/0pOBI TKAHUHU
napojioHTa Jymiie B 26,2 % aiTeit 3aralbHOOCBITHBOI MIKOIM Ta 16,2 % y BUXOBaHIIIB
IIKOJIM-1HTEpHATY, a B 1HIIMX BHU3HAYaBCA M SKHIl HAJIT Ta KPOBOTOUMBICTH SICEH —
73,8 % Ta 83,8 % BIAMOBIIHO, 110 CBIIYUTH MPO MOTaHy Tiri€Hy NOPOKHUHU pOTa Ta
HasIBHICTH 3aIlajbHOIO MPOLECY B SCHAX.

BucHoBku.

OTxe, aHami3ylO4M pe3yJbTaTH AOCIIDKEHHS HaMu OyJ0 BCTaHOBJIEHO, IO
MOKa3HUKM IHTEHCUBHOCTI Ta TOIIUPEHOCTI Kapiecy cepex naitei 12 pokiB JOCHUTH
BHCOKHUH. T0oOTO, 1Ie¥ mepio KUTTS AUTHHU € BAXKIMBUM JIS IIPOBEICHHS 3aXOIiB,
COpPSIMOBAaHUX Ha MIJBUILEHHS PE3UCTEHTHOCTI MOCTIMHUX 3yOIB B MEpioj 3MIHHOTO
npukycy. BpaxoByiouu Buille3a3HayeHi AaHl HaMu OyJio JOBENEHO, 10 MpoOIeMH 3
TKaHMHAMU TApOJOHTY YacTille CIOCTEPIrajocss B BUXOBAHIIB IHTEpHATY, IO
COPUYMHEHE HU3bKUM PIBHEM 1HAMBIAYaJIbHOI TIr€HH MOPOKHUHU POTA, HASIBHICTIO
HE TPOJIIKOBAHUX 3yOiB Ta MAaTOJOTISIMU MPUKYCy. BapTo 3a3HaumTH, 10 cepen
BUXOBAHIIIB IHTEPHATY 1HTEHCUBHICTh Ta MOLIUPEHICTh KapiO3HMUX 3aXBOPIOBAaHb OyJia
BHIIIOI0, HIK CEepea JITeH 3arajJbHOOCBITHBOI INKOJM TOTO K CAaMOro BIKY, IO
3yMOBJIEHE HEJ0OCTaTHHOIO MOTHUBAIIIEIO MOMEPEIKEHHS 3aXBOPIOBaHb. BpaxoByroun
BHUCOKI TIOKAa3HMKW IHTEHCHBHOCTI Ta TMOIIMPEHOCTI Kapiecy TBEPAUX TKAaHWH B
JAaHOMY BIIll Ta HASBHICTh MICIIEBUX YWHHUKIB PH3UKYy, HEOOXIJHa paHHS
J1arHOCTHKA 3axBOpioBaHHS. CBO€YAaCHE BUSBIICHHS Ta YCyHEHHS (PaKTOPIB PUBHKY
JI03BOJISITH 3aMIO0ITTH PO3BUTKY Kap103HUX YCKJIAJHEHbD.
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Abstract: The article presents the results of a survey of 203 students aged 12 years, including
111 boys and 92 girls (54% and 46%), as well as 41 children from the boarding school in Stryy,
including 19 boys and 22 girls (46% and 54 %). The analysis of the results made it possible to
determine the prevalence of caries in temporary teeth and periodontal disease in the examined
children.
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Summary. The article is devoted to the establishment of the role of indicators of the
biochemical spectrum of blood, a complex of indicators of the system of free radical oxidation and
antioxidant defense of the body in the development of the pathogenesis of hypoxic lesions of the
cardiovascular system. The method of multivariate correlation analysis of the results of the study of
additional paraclinical methods was used. The severity of the revealed changes in the
cardiovascular system is in direct proportion to the severity of the general condition of the newborn
under conditions of perinatal pathology.

Key words: newborns; markers; cardiovascular system; hypoxia, pathogenesis; metabolic
disorders; antioxidant system; multivariate correlation analysis.

Introduction.

Cardiac injury biomarkers are very sensitive markers for the detection of
myocardial injury and have been studied in healthy newborns, after tocolysis,
intrauterine growth restriction, respiratory distress and asphyxia. The proportion of
newborns with elevated troponin was higher than that in ill infants, children, and
adolescents and in healthy adults, suggesting that myocardial injury, although
clinically occult, i1s common in this young age group. Results suggest that significant
elevation of cord troponin is an excellent early predictor of severity of hypoxic-
ischaemic encephalopathy and mortality in term infants. Cardiac biomarkers may also
benefit centres without on-site echocardiography with evidence showing good
correlation with echo-derived markers of myocardial function.

Oxygen deficiency is an important factor in the functioning and damage of the
fetus cells and tissues. It is considered as a general energy distress which means an
organism syndrome that causes the development of clinical manifestations of chronic
fetal hypoxia. The main links of the hypoxia pathogenesis are energy deficiency in
the cells, metabolic disorders, changes in the internal organ blood flow. Oxygen plays
a key role in the energy supply of cells and the synthesis of adenosine triphosphoric
acid (ATA) in oxidative phosphorylation. There are two ways of utilization oxygen in
the body: the first one is associated with the oxidation of energy substrates and is
implemented by cytochrome oxidase, the second is the oxygenase way, which
involves the inclusion of one, two or three atoms of oxygen into the substrate
molecule and is characterized by the formation of highly toxic products of oxidative
stress.
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The hypoxia pathogenesis is characterized by a complex dynamic flow, a wide
spectrum of polyorganic and functional metabolic lesions at the molecular, cellular
and organ level. Heavy and prolonged hypoxia causes a breakdown of compensatory
mechanisms, which manifests itself, first of all, in the exhaustion of the sympathic —
adrenal system and adrenal cortex, bradycardia, arterial hypotension and collapse.
Continuation of the hypoxia duration causes activation of anaerobic glycolysis.

As the lack of oxygen influences on the nature of the compensatory and adaptive
mechanisms of the child’s organism, the search of cell damage mechanisms and their
microstructures with hypoxia is being to continue, in particular, the attention of the
researches i1s paid to oxidative stress (OS), the questions of the body’s ability to
withstand the influence of hypoxia and its consequences are being studied.

Material and methods.

To achieve the goal, an analysis of paraclinical parameters was conducted,
namely: general and biochemical blood tests (total protein level, bilirubin and its
fractions; glucose, urea, creatinine; activity of alanine aminotransferase (ALT),
aspartate amino transferase (AST), lactic dehydrogenase (LDH),
Creatinphosphokinase (CPK), creatinkinase - MB (CK-MB), troponin- I); indicators
of the free radical oxidation system (FRO) (level of malonic aldehyde (MA) in
erythrocytes), oxidative modification of proteins (OMP) in blood plasma and
antioxidant defense system (ADS) indicators of an organism (activity of glucose-6-
phosphate dehydrogenase (G6PD), glutathione peroxidase (GP) and glutathione
reductase (GR) in erythrocytes, the level of ceruloplasmin (CP), HS-groups, as well
as the activity of catalase (CT), glutathione-S-transferase (GST), g-
glutamyltransferase (GGT) in blood plasma) in children during the first days of life
with the subsequent multi - factor correlation analysis of 30 paraclinical indices in
newborn infants.

At the same time, the manifestations of hypoxic lesions of the central nervous
system were clinically marked in 10 children in the background of different forms of
perinatal pathology, the manifestations in 10 children were respectively severe, and
10 newborns were referred to a group of conditionally healthy newborns in the
control group.

Results and discussion.

Three main factors of the examined children were identified as a result of multi -
factor correlation analysis of paraclinical indices, the determination of which allowed
to identify possible pathogenetic links of hypoxic lesions of cardiovascular system
(CVS) in newborns in the early neonatal period (probability 79.8%).

The first factor (r = 24.0) reflected significant violations of metabolic processes
in newborns under the conditions of the leading factor in perinatal pathology-
hypoxia, indicating a violation a of the protein metabolism, namely, a decrease in
albumin level (r = -0.78746), an increase in total bilirubin levels (r = 0.81304) and
indirect bilirubin level (r = 0.79294), the level of triglyserides (r = 0.82168) and uric
acid (r = 0.97419), a decrease in calcium (r = -0.87353) and glucose levels (r = -
0.84934), an increase in urea level (r = 0, 81245); an increase in the enzymatic
activity of the blood, in particular: an increase in the level of KFK (r = 0.97651),
lactate dehydrogenase (LDH) (r = 0.96883), troponin I (r = 0.96987),
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Creatinphosphokinase CPK (r = 0.96933), ALT (r = 0.98870), aspartate
aminotransferase AST (AAST) (r = 0.90694), which accompanied the destructive
processes in cardiomyocytes. Also, the first factor reflected the character of the free
radical oxidation (FRO) processes in the body, which indicated an increase in the
level of malonic dialdehyde MD (r = 0.95614), an increase in the intensity of
oxidation modification of proteins (OMP) (r = 0.98797) with a simultaneous decrease
in the level of SH- plasma groups (r = -0, 90002) and increased serum of catalase
activity (r =0.93372) and (GGT) (r =0.778774).

The second factor (r = 6,2) to a greater extent reflected the nature of the
antioxidant defense system response of the of children’s body with the signs of
functional disorders of the cardio vascular system (CVS), which indicated an increase
in the level of ceruloplasmin (CP) (r = 0.8888845), glucose-6-phosphate
dehydrogenase (G6PD) erythrocytes (r = 0.933610)), glutathione-S-transferase (GTS)
plasma (r = 0.871212), GR (r = 0.800696), and glutathione peroxidase GP (r =
0.8882624).

Our studies indicate that the dynamics of antioxidant system activity is
characterized by an initial increase in the analyzed parameters in the general
condition of newborns moderate severity, which is probably due to the compensatory
reaction of the organism to the effect of oxidative stress due to hypoxia.

The high content of this enzyme may result in the rapid exhaustion of the energy
reserves of cells.

However, when there was a severe condition in newborns, a decrease in the
activity of GST, glutathione reductase (GR), glutathione peroxidase (GP), Gl-6-FDH
was observed, which may be due to the exhaustion of the enzyme activity of the
glutathione linkage of the antioxidant defense system due to damage to their active
forms of oxygen .

The third factor (r=0,47) — included an average volume of erythrocyte (MCV) (r
=0.787922). This erythrocyte index is calculated as a measure that allows finding out
the volume occupied by one erythrocyte. According to the analyzed literature, an
increase in the level of this indicator above the norm may indicate hypotonic
dehydration.

The studies showed a slight increase of MCV in newborns with moderate and
severe general conditions compared with the controls, which is likely to indicate
hypoxia and acidosis associated with bone loss, blood clotting, and microcirculation.

Thus, according to the multifactor correlation analysis, a mathematical model
that characterizes the possible mechanisms of CVS hypoxic lesions in full - termed
infants in the early neonatal period has such a form as (looks like):

Y =24,0.f1 +6,2.f2+0,47.f3

Adhering to the final result interpretation rules, taking into account the laws of
normal distribution, the value of the value of "Yst" in a group of children who have a
dysmetabolic disorder in the early neonatal period of moderate severity, the amount
of points taking into account the direction of the vectors will correspond to the value
that is within the range -1 -1 <Yst <+1 "; the value "Yst> +1" will correspond to a
violation of the metabolism of a severe degree; the value of "Yst < -1" - a group of
newborns with a satisfactory level of metabolic adaptation.
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The absolute coefficients values of the mathematical model factors testify, that
the most important factors in the formation of post-hypoxic myocardial changes in
newborns are the I and the 11" factors, since they are characterized by the highest
correlation coefficients with the value of "Y".

Factor III has coefficients of average strength correlation, indicating a moderate
diagnostic value of the indicators that are the part of their composition. According to
the literature, the factor of acute hypoxia leads to functional and organic disorders of
the fetus organs, in the first place the brain and CVS. This leads to disorders of
metabolic processes in the body of newborns, which create unfavorable conditions
for the functioning of the central nervous system and the myocardium with
insufficient oxygen supply during the perinatal period.

Changes in hemodynamic system, centralization of blood circulation, activation
of anaerobic glycolysis with the accumulation of lactate contributes to the
development of metabolic acidosis. Increase in metabolic acidosis contributes to the
activation of plasma proteases, pro - inflammatory factors, electrolyte disturbances,
which lead to cellular membranes damage with the release of enzymes in the blood.
Increasing of the vascular wall permeability causes the sludge of erythrocytes, the
formation of intravascular blood clots and hemorrhages, and the output of a liquid
part of the blood from the vascular bloodstream promotes the development of
hypovolemia and edema. Thus, dysmetabolic changes due to hypoxia in newborns are
a predictor of multiple organ inconsistencies, CVS dysfunction. The results of the
research confirm the opinion that one of the leading places in the hypoxic heart
damage pathogenesis in newborns is significant metabolic disorders with clinical
manifestations of dysadaptation.

The supply of myocardium with energy is ensured by the high rate of oxygen
consumption, the exchange of fatty acids and carbohydrates. The energy released by
these processes turns into adenosine triphosphate (ATP) and creatine phosphate (CP)
and enters the contractile elements of cardiomyocyte, where it provides the process of
reducing the myocardium and the work of a calcium pump, which, in turn, is
involved in diastolic relaxation. According to physiological conditions, the main part
(60-90%) of all adenosine triphosphoric acid (ATA) is synthesized due to the
oxidation process in mitochondria of free fatty acids (FFAs), and the rest of ATA - as
a result of mitochondrial oxidation of pyruvic acid, the formation of which is the
result of anaerobic decomposition of glucose in the cytoplasm of cardiomyocyte.

Any pathological process has the violation of the structural and functional
organization of the cell in its basis, its cell membrane and receptor apparatus. The
state of cell membranes is one of the main key indicators of the newborn’s state under
hypoxic conditions.

Lack of oxygen, causing severe malfunctioning of cell membranes for a long
time, reduces the reserve adaptive capacity of the child. In the development of
perinatal hypoxic lesions, the determining role is given to increasing the level of
intracellular calcium, the level of which is controlled by the enzymes of the
transmembrane transport of (Na + -K + -Ca2 + -ATPase). It was established that the
activity of enzymes in newborns that had acute hypoxia is characterized by an initial
increase in the activity of enzymes, which changes with their stabilization by the end
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of the neonatal period. In addition, severe form of hypoxia leads to the development
of energy - deficient state of cardiomyocytes due to the intensive usage of glucose in
the processes of anaerobic glycolysis, inadequate activation of glycogenolysis process
and violation of glucose utilization mechanisms that are caused by functional
immaturity of enzyme systems in the newborns.

At the same time, as a result of reducing the glucose utilization by tissues and
damaging to mitochondria, energy insufficiency and disturbance of plastic processes
develop, the degree changes of which is in directly dependent on the severity of
intrauterine hypoxia and gestational age of the child.

Power exchange is a complex of processes providing the vital functions of living
matter at the level of the whole organism and a single cell. An important link of this
complex is mitochondria — the structures that are inherent in the cytoplasm of all
eukaryotic cells and perform vital functions for each cell. Numerous environmental
factors can cause pathological changes in mitochondria. Such factors in the neonatal
period can be the action of medications, hydroxyl radicals, etc. Changes in cellular
energy metabolism, based on mitochondrial insufficiency, lead to a large number of
clinical manifestations.

The transformation of the main metabolic pathways in newborns with the
activation of gluconeogenesis processes, primarily from the protein source, is
determined by the need to maintain the sustainability of energy homeostasis under
hypoxia conditions. Activation of the hypothalamic-pituitary-adrenal system under
stress leads to an increase in catabolic processes, manifested by hypoproteinemia and
hyperazotemia. At the same time, the level of albumin decreases much more than the
level of globulins.

Increased protein catabolism leads to significant violations of the corresponding
functions: catalytic, receptor, transport, and oncotic balance and so on. Plasma
proteins determine the viscosity of blood and, therefore, play an important role in the
hemodynamics of the circulatory system. Reducing the level of total protein and
albumin in newborns is also due to insufficient activity of the protein synthesizing
function of the liver and as a result of increased protein intake in the body against the
background of hypoxia. A certain role in the development of hypoproteinemia in
newborn plays and increases the intensity of OMP. With excessive destruction of
protein molecules, the increase in urea content is also associated.

Increased bilirubin in blood serum effect the protein biosynthesis, changes the
activity of enzymes, and regulates the processes of oxidative phosphorylation and the
transportation of electrons in isolated mitochondria. Indirect bilirubin, being a
lipotropic substance, at high concentrations in the blood has a toxic tissue effect on
the heart, kidneys, and pancreas, changes the rheological properties of the blood.

It is known that as a result of the indirect bilirubin interaction with lipids of the
intracellular membrane, the activity of membrane binding enzymes is disturbed,
which leads to a decrease in the oxidative processes and the rate of oxygen utilization
by the cell that results in gemic hypoxia of the myocardium.

As a result of the cell membranes violation integrity and the apoptosis process in
conditions of severe oxygen deficiency, cytolytic syndrome develops, with which the
enzyme cascade is associated with an increase in the level of enzymes in the blood of

ISSN 2663-5712 130 www.sworldjournal.com



. Ny
| -
SWorldJournal Issue 10 / Part 1 \r:?p\
newborns: KFK, KFK-MB, Tn 1, lactate dehydrogenase (LDH), aspartate
aminotransferase (AsAT), alanine aminotransferase (ALT) and increased cholesterol
levels. The development of ultrastructural, metabolic, electrophysiological and a
number of other disorders can lead to death of cells.

Thus, significant dysmetabolic changes in conditions of the pathological
maternal oxidative stress, one of the causes of which is a functional violation state of
the CVS on the background of vascular insufficiency, cause disorders of homeostasis
processes in newborn, which, in their turn, are accompanied by clinical
manifestations of dysadaptation syndromes and nosological pathology of any etiology
in the early neonatal period. The severity degree of the detected changes in the
cardiovascular system, as a rule, has a direct correlation with the severity of the
general condition of the newborn.

The results of our studies have shown that along with the activation of peroxide
oxidation of lipids under conditions of oxygen lack in newborns there is an increase
in the intensity of OMP, magnification in the concentration of MA and violation of
the functions of the ion channels.

An increase in OMP indicates the presence of cellular membrane destruction
and tension of metabolic metabolism. According to modern ideas, the carbonyl
protein derivatives are an early indicator of tissues damage by active oxygen
metabolites. There is an increase in the antioxidant activity of the glutathione system
enzymes with an average severity degree of the newborn’s condition with subsequent
progressive decrease in accordance with the increase in the severity of perinatal
pathology. Similar changes arise as a result of lowering the level of SH-groups in
blood plasma and erythrocytes, a decrease in r-glutamyltransferase GGT activity.
Reducing the activity of antioxidant defense system (ADS) components in hypoxia
conditions that accompanies severe cases of perinatal pathology causes the
intensification processes of oxidative destruction of cell membrane structures. In our
opinion, this is one of the leading causes of hypoxic myocardial damage. In response
to maternal stress in the body, the arteries spasm of the small blood circulation flow
occurs, resulting in increased pressure in the pulmonary artery system maintains
blood flow through fetal communication, which leads to neonatal pulmonary
hypertension.

Long term functioning of the open arterial duct (OAD) can lead to
hemodynamic disorders, which, in combination with energy imbalance, leads to the
development of heart failure (HF).

Consequently, the dynamic imbalance between the need for myocardium in
oxygen and its actual provision in the newborn leads to hypoxia of the cardiac
muscle, which i1s accompanied by two leading pathological disturbances of
intracellular metabolism: a decrease in the production of the main energy substrate of
the cell - adenosine triphosphoric acid (ATA) molecules and the activation of the free
radical oxidation (FRO), resulting in damage to myocardial cell membranes.

Conclusions.

In our opinion, the basis of post-hypoxic lesions of CVS in newborns in the
early neonatal period is energy deficiency in cells, significant dysmetabolic processes
and violation of the physiological interaction of the prooxidant and antioxidant
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systems of the body, which leads to a decrease in the functional activity of
cardiomyocytes and, without timely therapeutic correction, to the destruction of
cellular structures. The severity degree of detected changes on the part of the CVS, as
a rule, has a direct correlation with the severity of the general condition of the
newborn. Therefore, in order to predict CVS dysfunction in dysadaptation syndromes
in newborns, a comprehensive diagnosis should be performed, which enables the
timely prevention and correction of homeostatic disorders and the possibility of
adapting the child's body to the background of hypoxia.
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