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LEAVES
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Sweet cherry (Prunus avium L.) is the dominant fruit crop of our region. The
relevance of our research is due to the need to develop a sustainable, independent of
external resources organic technology for growing sweet cherry. Abandonment of
synthetic mineral fertilizers and chemical plant protection products, inoculation of fruit
tree roots with endo- and ectomycorrhizal fungi should to promote agroecosystem
sustenability. But little is known about the effects of inoculation with symbiotic endo-
and ectomycorrhizal fungi on physiological parameters of sweet cherry leaves in
organic orchards. The aim of this study was to investigate the effect of endo- and
ectomyecorrhizal root inoculation on the physiological parameters of sweet cherry trees,
in particular, on the physiological parameters of leaves. Our task was to determine the
total leaf area, specific leaf density, leaf total moisture content, water-retaining ability,
chlorophyll content and ratio in sweet cherry leaves by root inoculation with symbiotic
endo- and ectomycorrhizal fungi.

The work was conducted from 2018 to 2020 years in the Southern Steppe of
Ukraine in Zelene village near the city of Melitopol (46°46°N, 35°17°E). The soil cover
of the investigated area is the chestnut soils, which are very low-humus. Soils have a
weakly alkaline reaction of soil solution (pH varies within 7.1-7.4). On the background
of a light granulometric composition, the humus content in the upper humus horizon is
0.6%. The analysis of aqueous extraction revealed that the total content of water-
soluble salts does not exceed 0.015-0.024%. Mineral nitrogen was not detected, the
content of P,Os is 5.4; K,O - 6.5 mg / kg of soil. Despite the lack of nutrients and low
humus content, the soil is quite suitable for growing sweet cherries, which is confirmed
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by more than a century of production experience. Soil conditions of the experimental
garden are favorable for mycorrhization, as it is shown that the low level of soil
nitrogen and phosphorus contributes to the colonization of plant roots by symbiotic
fungi [1]. The plant material for the research was the sweet cherry cv. Dilema (Prunus
avium L. / Prunus mahaleb), planted in 2011 at 7 x 5 m. The cv. Dilema is a medium-
early sweet cherry obtained by crossing cv. Drogan Yellow and Valery Chkalov. The
tree is vigorous, forms a spreading, slightly drooping, dense crown. The fruits are
convex-heart-shaped, the skin and flesh are dark red, excellent sour-sweet, refreshing
taste. It ripens in the conditions of Melitopol in the first decade of June. Orchard rows
were oriented north to south. Trees were trained as central leader.

For our fungal treatments we chose MycoApplay Superconcentrate 10
(endomycorrhizal fungi) and MycoApplay Micronized Endo / Ecto (endo-
ectomyecorrhizal fungi) to inoculate sweet cherry roots. MycoApplay Superconcentrate
10 is a concentrated, thin, suspended material with a particle size of less than 300 um,
containing 10 million endomycorrhizal propagules per pound of 4 species of fungi:
Glomus intraradices (modern name Rhizophagus intraradices), Glomus mosseae,
Glomus agregatum, Glomus etunicatum [2]. MycoApplay Micronized Endo/Ecto is a
concentrated, thin, suspended powder mycorrhizal inoculum with a particle size of less
than 300 um, containing mycorrhizal propagules of 4 species of endomycorrhizal fungi
(1 million propagules per pound Glomus intraradices, Glomus mosseae, Glomus
agregatum and 7 species of ectomycorrhizal fungi (5.5 million propagules per pound
Rhizopogon villosulus, Rhizopogon luteolus, Rhizopogon amylopogon, Rhizopogon
fulvigleba; 100 million propagules per pound Pisolithus tinctorius; 5 million
propagules per pound Scleroderma cepa and Scleroderma citrinum [2]. The orchard
floor was kept under "live mulch" (natural herbs, mowed 4 times during the growing
season and the clippings were left on the ground for decomposition). The following
treatments were applied: 1. Control - without inoculation; 2. Inoculation of sweet
cherry roots with MycoApplay Superconcentrate 10 (root inoculation with
endomycorrhizal fungi); 3. Inoculation of sweet cherry roots with MycoApplay
Micronized Endo / Ecto (root inoculation with endo-ectomycorrhizal fungi). Any other
management was identical in each treatment. Synthetic mineral fertilizers and chemical
plantprotection products were not used. The experiment was designed as a randomized
complete block with three treatments in four replicates. Each experimental plot
contained 4 control trees surrounded by 14 ™ guard " trees. The physiological
parameters of leaves were determined and statistically compared by conventional
methods [3-5].

The results of our research show that inoculation with endomycorrhizal fungi
increased leaf total moisture content and water-retaining ability than uninoculated
trees. The total leaf area at the beginning of the study (1 year) was significantly reduced
in endomycorrhizal-inoculated trees, while the specific leaf density was increased
(compared to control trees). In the following year, the total leaf area was significantly
increased in endomycorrhizal-inoculated trees, and the specific leaf density did not
differ significantly from control trees.

Leaf chlorophyll content of mycorrhizal-inoculated trees was significantly
decreased compared to control trees, both in 2019 and in 2020. The chlorophyll ratio
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(a/ b) in 2019 was significantly increased in endomycorrhizal-inoculated trees and
significantly decreased in endo-ectomycorrhizal-inoculated trees compared to
uninoculated trees. In 2020 chlorophyll ratio (a / b) was significantly lower both in
endomycorrhizal-inoculated and endo-ectomycorrhizal-inoculated trees than
uninoculated trees. Inoculation of fruit tree roots with endo-ectomycorrhizal fungi did
not significantly affect the leaf total moisture content and the total leaf area, but
significantly increased the water-retaining ability in the first year of research.
List of references
1. Martinez TN, Johnson NC (2010) Agricultural management influences propagule
densities and functioning of arbuscular mycorrhizas in low- and high-input
agroecosystems in arid environments. Applied Soil Ecology. 46(2): 300-306. doi:
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BUKOPUCTAHHA CYYACHHUX METOAIB TA
TEXHOJIOI'IM IJIA OBJIIKY TA CIIOCTEPEXEHHS 3A
JIICOBUMMU HACA/KEHHAMHAU

JanimoBa Oabra MukoJiaiBHa,

KaHIHUJIAT CIIbChKOTOCIIONAPCHKUX HAYK, TOTICHT,
JOIEHT Kadepu eKOHOMIYHOI reorpadii Ta
€KOJIOT1YHOTO MEHEKMEHTY

UepHiBelbKUM HAIlIOHATBHUN YHIBEPCUTET

imen1 FOpist denpkoBuya, Ykpaina

OO0k JTICOBUX PECYpCIB 1 JIICOBIOPSIKYBaJIbHI pOOOTH BKIIOYAIOTH B cebe
CUCTEMY JEp’KaBHUX 3aXOJIB, MOB’S3aHUX 3 OpraHi3ali€l0 Ta BEAEHHSM JIICOBOIO
rocrnogapcTBa. Bonu cnpsiMmoBaHi Ha 3a0e3leyeHHs] €(DEKTUBHOI OXOPOHH Ta 3aXHUCT
Jicy, MOro pamioHajdbHE BUKOPUCTAHHS, MIJBHUILEHHS MPOAYKTHUBHOCTI JIICIB Ta iXHE
BIITBOPEHHS, OLIHKY JIICOBUX PECYPCIB, aHaJ3 OCHOBHUX TaKCALIMHUX MOKa3HUKIB
JICOBUX YTrifb. PerynsipHUil MOHITOPUHT 3a CTAaHOM JIICIB JIO3BOJISIE B1JICIIJIKYBaTH
JUHAMIKY BUPYOOK, JIICOBUX MOYKEX, AHTPONOT€HHE HABAHTAKEHHS TOLIO.

V¥ OaraTh0X pO3BMHEHUX KpaiHax CBITY OOJIK Ta CIIOCTEPEKEHHS 3a JIICOBUMHU
HAaCa/LKCHHSIMHU  3JIIACHIOIOTBCA 32  JIONOMOIOK0  JHUCTAHIIMHUX METOAIB 13
BUKOPHUCTAHHAM T'€0iH(OpMaLIHHUX TEXHOJIOT1H. AKTYyaJlbHHUM € 3aCTOCYBaHHSI TaKUX
MeTOJIIB € 141 YKpainu. Hazemuui, 0e3nocepeiniii, 00k noTpedye 3aTpar yacy Ta
pecypciB, 3allydeHHs 3HA4YHOI KIJIBKOCTI KBaliikoBaHOi poOo4yoi cuimm 1 €
AoporoBapTicHUM. Bcl 111 HeOIKK, B 3HAUHIA MIpl yCYBalOThCs IPU BUKOPUCTAHHI
JTUCTAHIIINHUX METOJIB, SIKI JO3BOJISIFOTh JUCTAHIIAHO 3/1MCHIOBATH MOHITOPUHT Ta
MOAABIINN aHai3 CTPYKTYPHUX OCOOJMBOCTEH JICOBUX HAacCaKeHb, €(hEKTUBHIIIIE
KOHTPOJIIOBATH 3MIHH, IO BiIOYBAIOTh HA JIICOBUX YT1IsX.

JlaH1 pe3yJbTaTiB JUCTAHLIMHOTO 30HyBaHHS JIICOBUX HACAHKEHb, PO3LIMPIOIOTH
CHEKTP MOKJIMBOCTEH IIOJ0 BCTAHOBJICHHS KIJIBKICHMX Ta SIKICHUX XapaKTEPUCTHK
Jicy, MO3BOJISIOTH BIACHIAKYBAaTH JAMHAMIKY HacaJKEHb, NETali3yl0Th 1H(OpMaIlio
PO TEPUTOPIAIbHE PO3MIILIEHHS JIICIB, iX MEXI1 Ta MapaMeTpH, 10 3HAYHO MOKPAIILy€e
e(EeKTUBHICTh BEJEHHS JIICOBOIO T'OCMOAAPCTBA HA PI3HUX TEPUTOPIATBHUX PIBHSX,
0COOJIMBO HA JIOKAJTHLHOMY PIBHI.

Y BUBUEHHI JIICOBUX HACAKEHB JOIIIBHAM € BHUKOPUCTAHHS KOCMIYHHX 3HIMKIB,
IKi € 1H(OPMATUBHMMH Ta BIIHOCHO [CIICBUMH, ITOPIBHSIHO 3 TpaguIliiHUMHU
MeToaamMu aepo(OTO3HIMAHHS, YU OE3MOCEPEIHIMU MOJLOBUMHU poOoTamMu. B ymoBax
ChOTOJICHHSI, € SIK TUJIaTHI, TaK 1 O€3KOIITOBHI PECYPCH, K1 HAIal0Th KOCMIYH1 3HIMKHA
PI3HOI PO3AUIBHOI 3IaTHOCTI Ta PI3HUX CHEKTpalbHUX KiaciB. KocMiuHi 3HIMKH, SKi
BUKOPUCTOBYIOTBCS [IJISl JIICOIHBEHTapHU3alIMHUX POOIT OTPUMYIOTH 3 PIZHUX
KOCMIYHUX amnapariB, 30kpema Landsat, Sentinel, IRS, Spot, EROS, Ikonos, Quick Bird
Ta 1HIIHX.

[Ipu [ocmiKEHHI JIICOBUX pECypciB MOXJIMBI JIBa THUIOU JUCTAaHUIAHOTO
30HyBaHHs 3emull - Marepiajid aepo- Ta CYNyTHHKOBOI 3WOMKH. 3a crocoOoMm
oTpuMmaHHs 1HGopMallli, 3HIMaIbHI CHCTEMHU MOJKHAa PO3JIUIUTA Ha IMaCUBHI
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(bikcyBaHHS JaTYMKOM BIJIOUTHUX COHSYHMX MPOMEHIB BiJ] TOBEPXHI 3€MJT1) Ta aKTUBHI
(ceHcop CcaMOCTITHO BHNPOMIHIOE CHTHAl 1 BIACTIAKOBYE Horo Bimoutts). [lpum
JOCHIIKEHHI JIiICIB BAKOPUCTOBYIOTh IMACHBHI MYJIbTUCIIEKTPAIIbHI CEHCOPH.

s Ga3oBoro piBHS, TOOTO pIBHS OKPEMOro TOCHOJApPCTBa, JOLLIBHO
BUKOPHUCTOBYBAaTH 3HIMKH 3 TOYHICTIO po3pizHeHHsa 0,7-2,0 m (cencopu EROS B,
Ikonos, Pecypc-IAK, QuickBird). 3uiMku 3 pospizHeHHsIM 5-15 M MOXyTh
BUKOpHUCTOBYBaTUCH 1 Ha 0azoBomy (IRS-1D PAN, Cartosat-5, Spot-5, ALOS), i Ha
perionansHoMy piBHIX (Terra/Aster). Jlns HaliOHAJIBHOTO PIBHS HAWOLIBIIT
OpUAATHUM TYT € 3HIMKH 3 po3iasHOI0 31atHicTio 30-50 M (TM, ETM+, Hyperion).
BukopuctanHs Takux 3HIMKIB MpUAATHE [Js JOCTaTHHO YITKOIO BCTaHOBJICHHS
KOHTYPIB JIICOBUX MacHBIB [1].

Y  MyIbTUCHEKTPATbHUX 300paXKEHHSAX HASBHICTh KaHAJIB 1H(pPayepBOHOIO
Jiana3oHy MiBUINYE iX 1H(GOPMATUBHICTH came JJisi BU3HAYEHHSI BETeTalliiiHOIO
BKPUTTSI 3€MHOT TIOBEPXHI.

MOXJIMBUM TNpU BHUKOPUCTAHHI CIEKTPAJbHUX OCOOJMBOCTEH 3HIMKIB €
BU3HAUYCHHS MMOPOJIHOIO CKJIaAy J€peBOCTaHIB. JJis BUpPIIIEHHS IbOTO 3aBJIaHHS CIi
BUKOPHCTOBYBATU CEHCOPH 3 TPOCTOPOBUM PO3pi3HEHHAM BiJl 2 10 30 M 3a1€XKHO BiJl
MOTPIOHOTO MaciTady MpOBEACHHS POOIT.

[Tomaspiie BIpOBaPKEHHS Ta BUKOPUCTAHHS CY4aCHUX METOAMK Jemu(pyBaHHS
nepeadayae TaKOXK BUKOPUCTAHHA «M AKHX» KIACH(IKATOPIB Ta METOIB HEUITKOI
JIOT1KH, CyOmiKceapbHOI KiIacu@ikalii, o COpusITUME MONIYKY JIEPEBOCTaHIB 3aJjaHUX
MOP1/1 3 BAKOPUCTAHHIM MYJIBTH- Ta TIIEPCHEKTPATHHIUX KOCMIYHUX 3HIMKIB 3aJIEKHO
B1JI IOCTABJICHUX 3aBJlaHb. Y JaHUN Yac Ha 3HIMKY Spot-5 MOKHA BIAIUISITH BUPYOKH,
AK1 3apOCTalOTh JIepEeBaMM 1 YarapHUKaMu, BiJ BUPYOOK, Ha SKUX POCTE TIIBKH
TpaB’siHa POCIUHHICTh, a TAKOK, MOJIOAHSKH BiJ 3pUIUX JIICIB 3 BEJIMKUM JEPEBaMHU.
Ile mae MOXIMBICTH BIICTEXKYBaTHU CYKIECli Ha BHPYOKax 1 HA HEBKPUTHUX JICOM
3eMJISIX JIJIsl TOTOYHOTO TUTAHYBAHHS 3aXOJiB 3 JIICOBITHOBJICHHSI. Y IIJIOMY 3HIMKH 3
pO3MIpoOM TiKCeNst 5X5 M. MOXKYTh 3aJ0BOJIbHUTH MNOTPeOH JIICOTOCIOAAPChKUX
MIAIPUEMCTB Y KapTorpapiyHOMy maTepiail JJis IUIAaHYBAaHHS JICOTOCHOAApChKUX
3axo/iB [2, 3]

BugoBuii cknaj J1icOBOi pPOCIMHHOCTI BHU3HAYalOTh 3aco0aMM  KitacuQikarii
0ararocnekTpaibHUX KOCMIYHHMX 3HIMKIB 3 BUKOPUCTaHHS CYyYaCHHUX MPOrPaMHHX
3aco01B, 30kpeMa nporpamHoro npoaykty Erdas Imagine, 3a metoom kinacudikarii 3
HaBuaHHAM. [Ipy IbOMY BIAETHCS CYTTEBO YTOUHUTHU MIPOCTOPOBHUI PO3MOILI JIICIB 32
BHJIOBUM CKJIaJIOM y ME&KaX KBapTaJliB 1 BUI1IiB, BA3HAUCHHX 32 KAPTaMH Ta CXEMaMH
micoBnopsinkyBaHHs. [l kmacudikarii BUIOBOTO CKJIQay JIICOBOi POCIUHHOCTI
HAUTIPUAATHITTTUMH € 0araTOCTEKTpaibHI KOCMIYHI 3HIMKH BHCOKOTO PO3PI3HECHHS
KA Landsat, Ikonos, QuickBird (CIIA), SPOT (®panmis), IRS (Iaxis), Ciu-2
(Vkpaina) [4].

OuiHKa MOTOYHOTO CTaHy JICIB 3a KOCMIYHMMH 3HIMKaMHU 3HAYHOIO MipOO
YCKJIaJHEHA 4Yepe3 HEOOXIJAHICTh YpaxyBaHHsS TEMIOPAJIbLHOTO PO3PI3HEHHS, SKUM
XapaKTepU3YyIThCsl PI3HI CEHCOPHI CUCTEMH, a TAKOXX TPUBATICTIO TEPMIHY MICIIs
3aMOBJICHHSI 3HIMKA Ta HOro ofep>kaHHiAM. ToMy ONepaTuBHUI KOHTPOJIb 32 CTAHOM
JICIB MPOBOAUTH MPAKTUYHO HEMOXKIIMBO 1 HA 0a30BOMY, 1 Ha PEriIOHAILHOMY PIBHSIX.
Agne, 32 HAsIBHOCTI apXiBHUX 3HIMKIB AOCIIIKYBAaHOI TEPUTOPIi, MOKHA 3A1ICHIOBATH
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aHaji3 CTaHy JICIB 3a MUHYJI POKA a00 BMBYATH JUHAMIKY TOIIUPEHHS XBOPOO 1
ITKITHUKIB JIICY B 4aci [5].

[lepcieKTUBHUMH HampsMaMH BHKOPUCTAHHS IIUX METOMIB y JICOBOMY
TOCIIOZIAPCTBI €:

* KOHTPOJIb HE3aKOHHUX BHPYOOK;

* (hikcaris JiCOBUX MOXKEXK Ta MOHITOPHUHT X HACII/IKIB;

* BHU3HAYCHHS KUJTBKICHOTO Ta SKICHOTO CKJIAAy JICY;

* KOHTPOJIb CTaHy JICOBUX MAaCHBIB;

* BHU3HAYCHHS Ta MOHITOPHUHT JTUHAMIKH 3MIHH JIICUCTOCTI TEPUTOPII,

* MOXJIUBICTh IHTEPAKTUBHOT'O €JICKTPOHHOTO OOJIIKY JIICOBUX PECYPCIB;

* CTBOpeHHS WMQPOBUX KapT HACATHKCHb, TYPUCTUYHHX KapT JIiCHUIITB,
JIEP>KITICTOCITIB.
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C. 143.
3. Mupontok B.B. IlepcniekTvBr BHKOPHUCTaHHA METOAY KiacH(ikamii KOCMIYHHX
3HIMKIB JIJI JIICOBOT iIHBEHTapu3allii YKpainu. 30arancosane npupoooKopucmy8aHHsi.
2015. Ne 2. C. 9-15
4. baraTtocnekTpajibHI METOAU JUCTAHIIIHHOTO 30HAYBaHHS 3emili B 3ajlayax
npupoaokopuctyBanus / 3a pea. B.1. Jlsubko Ta M.O. Tlonosa. K: HaykoBa mymka,
2006. 360 c.
5. omimyk b.B. Cy4achi focaraenHs i mpoOJIeMH B JOCIIKEHHSX PO3BUTKY Ta CTaHY
TiciB . [ eoodesis, kapmoepagis i aepogpomosnimanns. 2008. Bum. 70. C. 38-45.
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PO3IMOBCIOI’KEHHS BYKA JIICOBOI'O (FAGUS
SYLVATICA L.) Y IPABOBEPEKHOMY JIICOCTEITY
YKPAITHHA

Kosauab Cepriii AnaToJsiiioBuy,

KaHIHUJIAT ClILChKOTOCTIONAPCHKUX HAYK, TOTCHT,

JIOIIEHT KadeIpH JTICOBOTO T'OCIOIapCTBa

YMaHChKUH HalllOHAJILHUM YHIBEPCUTET CaJIIBHUIITBA, YKpaiHa

byk micoBuit B Ykpaini mpupoano 3poctae B Kapmarax, Ilpukapmarti, IIpyT-
Huictep’i, Po3touui, Onimni ta [loainscekomy Jlicoctenmy. B okpemux paifonax
Kapmar i Kpumy 30eperucst BikoBi Oy4nHHU PUPOITHOTO MOXOHKEeHHS [1, 2].

Sx BcranoBuan Muknym C.I. ta Mukaym FO.C. [4], Oyk micoBuii dopmye
JICOCTaHU TMEPEBAXXHO B TPpyAOBUX THUmax Jicy (moHan 85,6 % 1ol piBHUHHUX
OYKOBHUX JIICOCTaHIB), 3 HUX 48,8 % 1ol 30cepeKeHO B THIIl JTICOPOCTUHHUX YMOB
D, ta 39,8 % —y Ds.

JlepeBrHa Oyka qysKe IIHHA, IMIMPOKO BUKOPUCTOBYETHCS JJIsI BAPOOHHUIITBA MEOTIB,
MY3MUHHX iHCTPYMEHTIB, IIapKeTy, B OY/IiBHMIITBI, JicoxiMii Ta iH. Moro nomimka B
HACaPKEHHSIX MTIBULLYE POJIIOYICTh IPYHTIB 1 IPOTYKTUBHICTb A€PEBOCTaHIB. byk J1icoBHii
(Fagus sylvatica L.) BimHOCATH 10 TiHEBUTpUBAIUX pociuH. CTBOPEHHS KyJBTYp 3
niepeBaroo Oyka fouuibHe B Thax Co—Cs, Do—D3. CisHiil B niepiii poku miciis CagiHHs
B1JI3HAYAIOTHCSI CIIOBLIILHEHUM POCTOM. PiCT BEpXiBKOBOI'O MaroHa MmoCUIIOETHCS MiCIIs
3MUKaHHS KPOH y MDKpsaasax [3, 5].

KyneTypu Oyka KyJIbTUBYIOTH 1 32 MEXEI HOTO MPUPOIHOTO MomupeHHs. B
Mo3aapeasibHuX YMOBaxX OyK MOKE BII3HAYATUCS IHTEHCUBHUM POCTOM, TIEPEBAXKAIOYH THIIT
abopurenHi nopoau. Tak, B 104-piuHUX KyJIbTypax, CTBOPEHUX y CBLKHX I10pOBax
JxypuHCbKOro JticHUIITBA BinHUIbKOI 00JacTi JepeBa Oyka JIICOBOTO JOCSTIIH
cepennix Bucotu 30,2 m 1 giametpa 43,4 cMm, AepeBa ayda 3BUYAHHOIO, BIJAMOBIIHO,
29,9 M 142,7 cm, sicena 3BuuaiiHoro — 32,3 m 1 43,4 cm. OCKUIBKH JiepeBa BCIX TPHOX
MopiJ B KyJIbTypax CBIkOI IOPOBU B CTUIJIOMY BILll IOCSATAIOTh MPUOIM3HO OJTHAKOBUX
PO3MIpIB, TO MOXKHA 3pOOMTH BUCHOBOK IPO YCHIIIHUIA picT Oyka JicoBOro B ymonax D- 3a
MexaMH Horo npupoHoro apeany [1, 3].

Ha Ymaniusi, 3riiHO 3 iCTOpUYHUMH JJAHUMH Ta HAPOTHUMU TEepeKa3aMu, 3pOCTaliid
OyKkoBi Haca/pkeHHs1. Tak, BiJl HUX TIOXOAUTh Ha3Ba cenuina bykn MaHbKIBCHKOTO palioHy.

Ha TepuTopii qurstdoro cagka YMaHCHKOTO HAIIOHAJILHOTO YHIBEPCUTETY CaJ[iBHUIITBA
pocTe I’sITh JiepeB OyKa JIICOBOTO BIKOM 65 POKiB, SIKI MalOTh CEPEIHIO BUCOTY 25 M 1
niametp 36 cm. BoHu miogoHOCATh OuH pa3 Ha 4—5 POKIB 1 MaIOTh KUTTE3AATHE
HaciHHs. 310paHe 1 BUCISTHE HAMU HACIHHS J1ajio CXOMAM SIK MPU BUCIBaHHI BOCEHU HA
JOCIIJIHIA JUISHII Yy BIAKPUTOMY IPYHTI, Tak 1 B 3aKpUTOMYy IpyHTI. B crapomy
KOJICKTUBHOMY Cajy BHUSIBICHO camociB Oyka jicoBoro. [Ipu oMy BUSBIIEHO pOCIUHU
K 4-5-piyHOTrO, Tak 1 8§—9-piyHOro BiKy. YCHIIIHO POCTYTh 1 JAE€KOpaTUBHI (HOpMU
1[OT'O BUJly HA TEPUTOPIi HAILIOTO YHIBEPCUTETY.

B apOopetrymi aenaponapky «CodiiBka» € Tpu MOTYTHIX JepeBa Oyka JIiCOBOTO
120-piyHOTO BIKY, SIKI 32 BCIMa IMOKa3HUKAMU HE MOCTYMNAOThCS JIepeBaM T'OJIOBHUM
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JICOTBIpHUX TOpiA Hamoi 30HUW. Ha rosioBHIN anei 3amicTh CTapux JEpeB JIMIHU
CEPIICNINCTOI, SIKI BUTATW 3 HACAP)KCHHS, BHCAPKCHO pOCIMHHM Oyka. BoHM MaroTh
BIIMIHHUN BHIJISIT 1 € OKpacoro ajnei. B meHmpomapky 3yCTpidaroThCs 1 JeKOpPaTUBHI
dhopmu 11i€i mopoau, B T. 4. iakyda. Ha tepuropii I'pekoBoi Oanku HaMU BHUSBJICHO
camMociB Oyka 7—8-pidHOTro BIKY.

VY Cunnnpkomy micaunrei Il «YmaHceke jicoBe rocrmomapctso» B 1990-1991 pp.
CTBOPEHO KOPUIOPHI JyO0BO-OYKOBI KyJIBTYypH. 3T1IHO HAIIMX JOCTIIKEHb, AepeBa Oyka
JIICOBOT'0 MarOTh cepeiHIo BUCOTY 7,1-9,0 M, miametp 9,4—11,2 cm, 30epexkeHicTh 352—
386 mr.'Ta}, poctyTh 3a I° KTacom GoHiTETy 1 Maibke He MOCTYIAKOTLCS JepeBaM Iy0a
3BUYAUHOTO.

Tabmuis 1.
JliciBHUYO-TaKcalliiHa XapaKTepUCTUKA TyO00B0-0yKOBUX KyJIbTyp (2017 p.)
= = S o
% g‘ E > = E E § é mﬁ é %Hm
= A 5 = S 2 = 2| 2|5 |g&8
'é §. 131 b= 2 A 5} - oo g A 5 e
8| ¥ g < © & 53 | 2|2 | |2 K8
< = E S ) = x ) 5 ~ o
g ||| X 2 A s I <20 B Bl BN
© & o | O ‘]
932 | 17 | 6x0,7 | 3pJs | SHs25132Bx | 13 | 8,4 | 11,6 [39,1] 1034
1p.bx 1Kar+bpe, | A3 | 8,2 | 12,1 |17,9 688
Oc,I'3,Iuc | bx | 7,1 | 11,2 |13,2| 386
Kmr | 51| 66 |48 470
Bpe | 6,1 | 98 | 41| 292
Oc [ 59| 7,1 |37 268
Iz | 55| 6,7 |29 257
JInc | 46| 7,2 | 0,8 119
Bcroro 87,0 3514
78/1 | 18 | 6x0,7 | 1p.JI3 571325k s | 94112 [31,3] 703
Ip.bxk  [2I'31Knr+43, | bk | 90 | 94 |16,7| 352
JInc I's | 57| 6,6 |[10,6] 872
Knr | 6,2 | 6,9 |38 256
A3 [ 6,1 | 84 | 3,6 228
Jme | 6,1 | 7,2 |21 135
Bceworo 68,0| 2546

Ha ocHOB1 mpoBeneHHX OCHIIKEHb BCTAHOBJICHO, 10 OYyK JIICOBUM YCHIIIHO
pocTe, pO3BUBAETHCA, MIIOAOHOCUTD, A€ MKUTTE3ATHI CXOAM Ta CaMOCIB, a TaKOX
BUTPUMY€E KOHKYPEHIIO 3 yOOM 3BUYAliHUM Ta IHIIUMU a0OPUT€HHUMH MOPOAAMH Y
JICOBUX KYJIbTypax B I'PYHTOBO-KiIiMaTHYHUX ymoBax [IpaBoGepexHoro Jlicoctemy
VYkpainu. OTxe, B HallUX yMOBax € pealibHa MEpPCIEKTUBA BUPOLIYBAHHSA LIbOTO
LIHHOTO JIEPEBHOTO BUY SIK Y KYJbTypax, TaK 1 B ICKOPATUBHUX HACAIKEHHSIX.
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BIOLOGICAL SCIENCES

BJIMAHUE XJIOPTETPAIIUKJ/IMHA HA PASBUTHUE
HUKPBI KAPIIA (CYPRINUS CARPIO L.)

Kyp6aTroBa Unna HuxkosaeBHa,

1. 0. H., mpodeccop,

HarmonanbHbIl yHUBEpCUTET OMOPECYpPCOB U
IIPUPOJIOIIOIB30BaHus Y KpauHsl, r. Kues, Ykpanna

Yenuas JIroamuiaa BacuibeBHa,

K. C.-X. H., JIOLIEHT,

HanunonanbHbI yHUBEPCUTET OMOPECYPCOB U
IIPUPOJIOTIOIB30BaHus Y Kpaunsl, . Kues, Ykpauna

BBenenue. [Ipon3BOACTBO pPa3IMYHBIX BHUIOB NPOIYKIIMHA >KABOTHOBOJCTBA,
OCOOCHHO MO  MHTEHCHUBHBIM  TEXHOJIOTHSIM, OO0f3aTEIbHO  Mpernojaraert
MPO(IITAKTUKY PA3TMYHBIX OOJIE3HEW JKUBOTHBIX, YTO JOCTHUTACTCS, MPEXKIE BCETO,
MyTEeM HCIONh30BAaHUS AHTHOMOTHKOB, AHTUTEIBMETHKIB, CYJIb(paHMIaMHTHBIX
MpenapaTroB U TOMY MOJA00HOE.

HeobxoaumocTh npoBeieHUs JaHHBIX MEPOTIPUATHI 00YCIOBICHA 3HAYNTEIBHON
KOHIIGHTpaIMel MOroJIoBbS Ha HE3HAYUTEIBHBIX TEPPUTOPHUAX, UYTO CIOCOOCTBYET
pacIpoCTpaHEHUIO  psAJia HMHBA3UOHHBIX  OOJe3HEH JKUBOTHBIX M TTHUIIBI.
Hcnonp3oBanne ¢ 3TOW Iebl0 KapOaMaTOEH3MMINa30Jly W €ro MPOU3BOIHBIX —
MeOeH1a30Ty U ajab0eH/1a30J1a, KOTOPhIE SBISIOTCS TOCTATOUYHO 3(P(HEKTUBHBIMHU, HO
HE OEe3yINpedHbl B 3KOJIOTHYCCKOM OTHOIICHHH CIOCOOCTBYET WX HAKOIUICHHIO B
OKpyXaromeld cpene. VcciaenoBaHWsIMU yCTaHOBJIGHO, YTO JIaHHBIC MpernapaTsl y
KUBOTHBIX YTHETAIOT JICUKOTIOY3, BBI3BIBAIOT SMOPHUOTOKCHUECKUM U TEPATOTCHHBIM
neicTBreM. J[UTeNnbHOE TNPUMEHEHHWE BBICOKMX JI03 allbOEHIa301a KHUBOTHBIM
CIIOCOOCTBYET  Pa3BHTHIO  JKHPOBOM  JUCTPOPUU  TENaTONMWTOB, HAPYIIAaeT
CTaOMJIBHOCTh TEHOMA, BBI3BIBAET HWMMYHOCYIPECCUBHOE JEHCTBHE Y pBIO, B
4acTHOCTH Kapmna [1].

Kpowme Toro, B kauecTBe CTUMYJISITOPOB IIPOTYKTUBHOCTH YKUBOTHBIX HCIIOIB3YIOT
BEIIIECTBA, HMEIONIME aHa0OJIMYecKoe JeWCTBHE. ITO TO3BOJSET JOCTHYb
3HAUYUTETHFHOTO  YBEJIMYCHHS  MPOU3BOAUTEILHOCTH JKUBOTHBIX W  CHHU3UTH
ce0EeCTOMMOCTh TIPOYKIIMH, YTO BBI3BAJIO CIPOC HA MCIOJIb30BaHUE aHAOOIMKOB B
nocjaeaHue roasl [2].

B T0 ke Bpems TOKCHUecKoe ICHCTBUE U META00IN3M CHHTETHIECKUX aHAOOJUKOB
70 HACTOSIIETO BPEMEHHM HEIOCTATOYHO HM3YYCHBI, YTO CYIIECTBEHHO 3aTPyTHSICT
OIICHKY pHCKa, CBSI3aHHYIO C UX IPUMCHCHHUEM.

BoabmMHCTBO 3THX (hapMaKOIOTHICCKUX MPEIapaToOB B OpraHU3Me KUBOTHBIX HE
METa0O0JIM3UPYIOTCS, a BBIBOAATCS C DKCKPEMEHTaMH M TOTAJal0T B CTOYHBIC BOJIBI,
MOYBY M BOJY OTKPBITHIX BOJOEMOB, HAJIMYUE KOTOPHIX BBIABICHO M B BOJOEMax
prIOOX03siicTBeHHOr0 HazHadyeHus [2, 3]. CremoBarenbHO, BCerja CyIIECTBYET
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OTIACHOCTb UX OTPHUIIATEILHOTO BIMSHUS HA Pa3BUTHE BOIHBIX 0OBEKTOB, B TOM YHCIIC
1 Ha pbIo [3].

Heab ucciaeqoBanmii - U3y4eHUE ICUCTBUS aHTUOMOTHKA XJIOPTETPALUKINHA HA
Pa3BUTHE UKPBI U COXPAHHOCTH YMOPUOHOB Kapria.

MarepuaJjbl 1 METOAUKA UCCIETOBAHUI.

B omnbiTe MCMoOnb30BaiM OMIOJOTBOPEHHYIO HMKPY OT OJHOW CAMKH, KOTOPYIO
nomemaiy B yamku Iletpu ¢ npyaoBoil BOAOW, B KOTOPYIO JAOOABISIN Pa3IuyHbIC
KOJIMYeCTBa TpernapatoB. KoHIEHTpalus XJIOPTETPALMKINHA B BOJI€ 1-H OIBITHOM
rpynnsl coctasuaa 0,02 mr/am3, 2-i ucenenosarensekoit rpynnsl - 0,06 Mr/am3, 3-i
ucclieoBaTeabCcKon rpynmsl - 0,18 mr/ M2,

[TpoaomKUTENBHOCTh OMNBITOB MPOJAO/KANAch 72 4Yaca, B TEUCHHE KOTOPBIX
HaOJII0/1aTK 32 PA3BUTHUEM HKPBI, MOJICYUTHIBAS KOJIMUYECTBO MOTHOITNX SMOPHUOHOB 3a
KaXJbl€ CYyTKHM SKCIIEPUMEHTA B TEUCHHUE JI0 BBIKJIEBA JIMUMHOK.

Cratuctuyeckyro  0oOpaOOTKYy  TMOJYYEHHBIX  PE3yJbTAaTOB  KCCIEAOBaHUMN
NPOBOAWIM C TIOMOIIBIO  CHEHUAIBHOW TpOrpaMMbl C  HCHOJb30BAHUEM
KOMITBIOTEPHOU TEXHUKHU [4].

Pesysnbrarhl ucciaegoBaHuMidi m uMX oOcyxaenue. JloOGaBieHue K BOJE
aHTUOMOTHKA XJIOPTETPALMKINHA JaXKe C HE3HAUUTEJIbHBIX KOHILEHTPAILUSIX B BOJIEC
OTpUIIATEILHO BJIMSET Ha pa3BUTUE HUKpbl Kapma. [loka3zaHo, 4To HamOoJIbIlIEE
KOJIMYECTBO MOTUOIICH MKl HAOII0Ja1ach MIPU KOHIICHTPALIMHU XJIOPTETPAIIUKIIMHA B
Boze 0,18 mr/mm3. B mepBele CyTKH HCCIEOBaHMII B 3TOil rpymme HOTrHMOIIMX
AMOPHOHOB OKa3aJoch B 3 pa3a OoJibllie, YeM B KOHTPOJIbHOH rpymme. Ha BTopsie
CYTKH HaOJII0ICHUI KOJTMYECTBO MOTHOIIEH HKPHI B 3TOM IpymIe HE M3MEHUIACh, a Ha
TPETbH CYTKH - BEJIMUMHA 3TOTO MOKA3aTeNsl yBeJInYuiIach BaBoe (puc. 1).

60+

50

40

% 30+

20

10+

1 2 3
cymku
Puc.1. /lunamuka ru6ejin 5)MOPHOHOB Kapma noj Bo3JieicTBueM
XJopTeTpauukanaa, Mxtm, n =75

[To KoHUeHTpamuu xjoprerpanukiunaa B Boge 0,02 u 0,06 mr/aM® KomudecTBo
MOruoImMx >MOPHOHOB B TEUCHHUE UCCEA0BaHUs yBennumiachk ¢ 16,4 no 21,8% u ¢
13,3 10 25,3% cooTBETCTBEHHO M ObLJIa B cpeiHeM Ha 2,7% OoJibliie, 4eM B KOHTPOJIC
(puc. 2).

BpikieB JMYMHOK B TNEPBOM W BTOPOM OMNBITHBIX TPYNIIAX COCTaBWUJI
cootBeTcTBeHHO 91,1% u 94,6% OT XMBOW HWKpBl, a MHUHUMAJIBHOE KOJIMYECTBO
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JMYHHOK, YTO BBIKJIIOHYJIUCH, OBUIO 3a()MKCUPOBAHO B TPEThEH ONBITHOW IpyIe Ipu
KOHIIeHTpaluu antuonotuka 0,18 M/ mM°.

BriBoabI

Y CTaHOBIJIEHO TOPMO3SIIIEE BIMSIHUE XJIOPTETPALMKINHA Ha Pa3BUTUE UKPBI KapIia,
0COOEHHO IpH KOHIEHTpamuu ero B Boxe 0,18 wmr/am®. 3apeructpupoBaHO
HE3HAYUTEJIbHOE KOJUYECTBO XJIOPTETPAUMKIWHA B BOJE HAa pa3BUTHE 3MOPHUOHOB
KapIa Ipu KoHuenTpanuu B Boge 0,06 mMr/mam?,
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ECONOMIC SCIENCES

IMPACT OF URBANIZATION ON FOREST AND GREEN
AREAS COVER: ECONOMIC OUTLOOK

Nazarenko Volodymyr
PhD student
National University of Life and Environmental Sciences of Ukraine

Forests are one of the main sources of life on the planet. They form a large
biosystem around them. It is important to look at the process of forest cover in the
context of urbanized areas, due to the fact there are now more people who live in cities,
and aftereffects of green cover change can be seen in everyday life. Cities use the land
to grow and use natural resources for production, including agriculture and industry.
In a broader context, the land cover is classified by the following types of landscape —
grassland, wetlands, forest, arable land, mixed landscape, sealed surfaces. Even though
forest areas are not directly considered by GDP and general economic development
plans, we cannot ignore their effect on all major sectors of modern economics [1].
Forest cover should be classified as another type of economic asset and used in
economic modeling. Figure 1 represents a general concept of green cover in the context
of urbanization research. Four main sectors affect and are affected by forests. Within
cities area, the forest is mainly classified as land property and used mostly as new
construction sites, as raw materials, and as a general city recreational zone. We should
note that this classification downplays the role of forest and green cover dramatically.
Such areas must be analyzed within a larger context with long-term economics and
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Figure 1. Concept of green cover in the context of urbanization
Source: prepared by the author based on data

There are many aspects of economic costs related to ecology and forest cover.
A list of major tools and research methods for such research is presented in Table 1.
Among several important are the national or local taxation policy, costs of
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technological adaptation and abatement, costs of reforestation, and ecological biome

restoration.

Table 1. Classification of tools and methods of ecology-related economic costs

Ne | Tool Components Data Output
Method Application
1 | Restoration Sector/Industry Employment Weighted  sales
economy Business Function Labor income Added value
Type of work Value-added Environmental
Impact type Gross output dynamics curve
Effects - Indirect, | Environmental Environmental
Induced, Total performance index | tipping point
2 | Climate Change Carbon emissions | The stock of | Substitutions costs
reduction atmospheric CO2 Energy
Green energy | Temperature consumption
subsidization deviation Emissions
Healthcare Yearly emissions generation
Environmental taxation Green to fossil fuels | Conflicts of
Loss of sea ice energy ratio interest over
Rise of global ocean water | National health | wages and
level expenses abatement
Quality  of  the | Citizen/business
environment MRS
Tax level Marginal private

cost of abatement

3 | Power
transportation

and

Power generation
technology by source
Policies and regulation
Taxation level
technology

per

Power cost per unit
Power source
efficiency
Resources available
Market price
Taxation

Cost of generating
electricity
Cost  of
technology
Cost of adaptation
New power cost

new

4 | Ecosystem Resources provision Type of resources Ecosystem
Natural resources quality | Type of land cover | support costs
Biodiversity Type of system | Ecosystem
Microclimate and heritage | services restoration cost
5 | Monetary values Price Market Avoided costs
Cost Replacement Benefits of
Restoration transfer
Willingness to pay | Taxation
Transportation costs
6 | Policy Technology Tax Tax
Power, electricity source | Cost of abatement | $ per unit of area
Ecosystem service | Monetary valuation | Ecosystem
valuation Replacement costs | conversion
Job market Env. restoration cost | process
Technology Technology
replacement cost adaptation
Employment  and | rate/cycle
social cost Wages

Employment level

Source: prepared by the author based on data [1, 2, 3, 4]
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Urban deforestation economics costs model is outlined in Figure 2. A list of main
economic factors related data is presented in the left section with the tax rate, the value
of forest ecosystem, and land rent being system influencing parameters. For modeling
purposes land resources allocation should be grouped by land use and costs of this land,
we should determine what is the state of local employment and main industries, as well
as does agriculture plays a major role in local forest land use. As a result of system
modeling reforestation tax and relative costs of land use under deforestation or
reforesting, together with forest areas net total benefit is calculated.

Data Model Outcome

sValue of forest ecosystem sAgricultural land use *Datorestation conversion
S/ha sflnad cover price, $/ha

sWoodland lose ha/yenr »Clty construction sLand value under

aNntural resources sEmission model shd stats deforestation $/ha/yenr

restoration Investment, % s Droughts and forest fires sLconomic returns (net
sEnvirenment tax, % costs profits), $ per unit of
sLumber and composites s[orest restoration model production
cost, $/m’ «Local wages and
sLumber export; m' employment, by industry
*Land rent, $/ha s Locality {proximity to
«Oxygen supply, O /yr urban area)
«Cost of praperty rights, § sCavar area and
surroundings
sIndustry and agriculture

*Reforestation tax, % of
nat profit

sFarust area not total
banefit, 5/ha

sEmissions
Incroase/decrease,
CO/yr/ha

Figure 2. Urban deforestation economics costs model
Source: prepared by the author based on data [5, 6, 7]
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KAIITAJIBALIA K ITIOKAZHUK E(I.).EKTI/IBHOT
AIAJIBHOCTI KOMITAHII

3aiinena JIrogmuiaa OJgexkciiBHa,

K.€.H, TOIeHT Kadeapu ¢hiHaHCIB, 001Ky Ta OaHKIBCHKOI CIIPaBH,

3 Jlyrancbkuit HallioHaIbHUM yHIBepcuTeT iMeH1 Tapaca IlleBuenka,
Jlyranceka 00:1., M. CTapoOiLIbCK

TepMin kamitanizalis € MOXiTHUM BiJ TEPMiHY KalliTaj, Ta MPEACTaBIIs€ MPOIIEC
3017BIICHHS KamiTally, [0 BHCTYNA€ BHUMIPIOBAaYeM 3MIHM CTaHy KOMIIaHii, B
pe3yJIbTaTi IIECIPSIMOBAHOTO CTBOPEHHS 1 YIIPaBIiHHA BapTICTIO Oi3HECY.

3agayda IisUTbHOCTI KOMIIaHii — mpo1iec 0e31mepepBHOT0 HAPOIyBaHHS OTEHIIATY
yepe3 MOJIEpHi3allil0 BUPOOHMIITBA, BIPOBAKCHHS HOBUX TEXHOJIOTIH, Mpua0aHHs
oOnaHaHHs, HEMATEplaIbHUX aKTHBIB 1 ONTUMAJIBLHUM € (DIHAHCYBaHHS 32 PaXyHOK
BJIaCHUX KOIITIB. EPEeKTUBHICTh TOCIONAPCHKOI MISUIBHOCTI KOMIIAHIi 3aJIEKHUTh Bl
MPOIIECy YNPaBIIIHHS KamiTali3ali€ero.

KrnacudikariitHi o3HaKku: piBeHb arperyBaHHs, 00 €KT Karmitamizaiii, dopma,
croci® OIlIHKH, TPAEKTOPIS PYyXy, XapakTep 3MiH, crnocid (opMyBaHHS, OJUHUIIA
BUMIpY TMpeacTaBieHl B Ta0xd..1 M0O3BOJSIOTH MPOJEMOHCTPYBATH OararorpaHHiCTh
€KOHOMIYHOTI'O SBHIIA «KamiTaIi3a1isay.

Taomung 1
KiacudikaritiifHi o3Haku KamiTatizaiii

Kpurepiii CxnanoBi 3MICT PO3yMIHHS
1 2 3
) [TpupicT BacHOTO KamiTaty MiIMpUEMCTBA.
HiAPHEMCTBA
(OHI0BOrO CymapHa pHUHKOBa BapTiCTh akKliid BCiX KOMHaHii, 110
Kpurepii Bxonste 10 nictunry abo cymapHa BapTiCTh JOBIOCTPOKOBUX
arperyBanns | PAHKY i i i
pery (kamiTaJbHUX) AKTUBIB, 3a/1IIHUX HA PUHKY.
CymapHa BapTiCTh aKTHBIB IOBTOCTPOKOBOTO XapakTepy
periony €KOHOMIYHUX CY0’€KTIB PI3HMX OpraHi3aliiiHO - NPaBOBUX
¢dopM Ta hopM BIACHOCTI.
. AOcomoTHEe 1 BiIHOCHE 30UTBIIEHHS HEOOOPOTHHX
aKTHUBIB .
aKTHBIB
3a 00'ekTOM HaCHBiE 301IbIIEHHS] JTOBTOCTPOKOBOTO KamiTally B JDKepenax
¢diHaHCyBaHHS
JIOXO/JIIB [ToBHe a00 YaCTKOBE peiHBECTYBAHHS
[Tpsama [Tporiec mepeTBOpeHHs 3aly4eHUX PECypCiB B BapTiCTh,
Bix crioco0Oy | xamiTasizaiist 110 MPUHOCUTH EKOHOMIYHY BUTOJTY.
¢dopmyBaHHs | 3BOPOTHSI 30UIbIICHHS KalliTally 32 paXyHOK I€peTBOPEHHS J0JaHOT
KarmiTaxi3amis BapTOCTI.
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[Tponorxenus Tadmuii 1

1 2 3
Peanbna 301IbIIEHHS BJIACHOTO KamiTalxy B pe3yibTaTi 3/IHCHEHHS
KamiTasizaiis JiSUTPHOCTI TiAPUEMCTBA.
XapakTepuzye 3pOCTaHHs PUHKOBOT BapTOCTI
MapkeTtunrona MiJIPUEMCTBA HA OCHOBI TI'eHEpyBaHHS JIOXOMIB  BIiJ
3a ¢popmoro | /HemarepiaigbHa HeMaTepiaJbHUX AaKTUBIB (MIABUIICHHS PHHKOBOI BapTOCTI
IIPOSIBY KartiTanizamis OpeHly, TOpProBoi MapKu; BioOpakeHHs B OaliaHCi BapTOCTI
HOY-Xay, TyJIBUTY, IHTEICKTYaJIbHOI ISITBHOCTI).
PunkoBa Pesynbrar 3pilicHeHHs (QOHIOBHX ONEparii, IUIIXOM
(pixTHBHA) KOTHPYBAHHS aKIii.
KamiTasizaiis
banancosa 3a 0ayaHCOBOIO BApPTICTIO JOBTOCTPOKOBUX aKTUBIB /
KariTaxi3amist TACHBIB 3 BUKOPHCTAHHSIM PHHKOBUX IHCTPYMEHTIB.
PunkoBa JloOyTOK KypcoBOi BapTOCTi aKIiii Ha iX KUIBbKICTb.
KamiTaji3aris
Bi crioco6y PO3PaX}{HKO.Ba 3a I01OMOT 00 MYJIBTHILTIKATOPIB JJIS i ITPUEMCTB, K1 HE
OUIHKH KamiTasizaiis MPAIOIOTh Ha ()OHIOBOMY PUHKY. _ _
Cratiima 3a HanpsMmaMu: 1) HakONWYEeHUH pIBEHb KariTaizami
KamiTaizamis CTAHOM Ha JIATy CKIIa/[aHHS Oanaucy; 2) KOTHPYBAHHS IHIHHAX
narnepiB CTAaHOM Ha MEBHY JIATy 3a pe3yJibTaTaMu (DIKCUHTY.
JlunamiuHa Pozpaxynok TemmiB 3MiH Kamitamizamii  (rpadiuHe
KalliTari3amis BiTOOpaXCHHS TPEHAY Ta TPAEKTOPIi 3MiHU KamiTasi3alii).
3 mo3uii 3pocTaroua [To3uTuBHA TUHAMIKa 1 3pocTaroya TPAEKTOPIS MPHU OIIHII
TpaeKTopii KaImTai3aiis Ta TOO0YIOBI TPEHY.
pyxy JlexamiTami3alis Herarupaa quHamika i 3HWKYIOUYa TPAEKTOPIS TIPH OIIIHIII
Ta NO00YI0Bi TPEHY.
Bin Criiika [IpocTexyeThCst NPOTIATOM JIEKUIBKOX YaCOBUX MEPIOIIB.
XapakTepy Karitauizanis
3MiH JuckperHa UepryBaHHd TO3WTUBHOI KamiTami3amii, crarHamii 1
KamiTamizamii | xamitaxizaris JIeKarmmiTami3arii.

[Tpumitka. [ToGynoBano 3a [1].

B HaykoBIli CHUIBHOTI NPEBANIOIOTH POOOTH HAMNpaBICHI HA JOCIHIJKEHHS
MEXaHI3MIB MpOsIBY Ta HApOU[yBaHHS KamiTaly (peajibHa, MapKETHHIOBa, PUHKOBA
Kamitamizaiis). JlaHi XapaKTepUCTHKH CBII4YaTh, IO Cy0’€KTaMu I1HIIIFOBAaHHS
PUHKOBOI KariTajizaiii € 30BHIIIHI OIpKOBI CTPYKTYpH, a JyIsi PUHKOBOI Ta
MapKETUHTOBOI KariTaji3aiii — BHYTPIIIHIN MEHEPKMEHT KOMIaHii.

InBectyss vactuHy npuOyTKy B peanbHl aktuBu (PA), kommanis mae Hamip
po3iputu 0i13HeC Ta 01T €(hEKTUBHO BUKOPUCTOBYBATH pecypcH. Moiens BapTocCTi
komradii (BK), nmpu peanpHiit kamiTamizalii MaTUMe BUTJISI;

BK (PA) — max.

st TOCATHEHHSI JOBMOCTPOKOBUX TJIOOATBHUX IIIJIed KOMITaHI1 BKJIaJal0Th CBI
KamiTal B JOBIFOCTPOKOBI aKkTUBU. Bucoka kamitamizaiisi, € CBIJYCHHSIM
KOHKYPEHTOCTIPOMOKHOCTI MiIPUEMCTBA, CIIPUSE BAJIOMY KEPYBaHHIO T'POIIOBUMHU
MOTOKaMU, FT€HEPYBaHHIO JOXOJAaMH 1 OPIEHTYBAHHIO Ha IOBFOCTPOKOBE NepeOyBaHHs
Ha puHKY. [ligBUIIEHHS peaybHOI KariTaaizalli 3MilHIE (PIHAHCOBY CTIHKICTh
KOMIIaHii, MMiJIBUIIY€ PUHKOBY BapTICTh Ta MapKETUHIOBY NMPUBAOIUBICTb.
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AKTHBHA MapKETHHTOBa KOMITaHis € THCTPYMEHTOM MapKETHHTOBOI KariTami3aliii,
3017bIIEHHS] BJIACHOTO KamiTany ¢GopMye BMi3HABaHUN OpeHJ 1 TOPrOBY MapKy
KOMIIaHii, 10 CIpHUsie MPOCYBaHHIO ii MPOAYKTIB Ha puHKY. [laHuii Buj kamitamizarii
HE € CTIMKUM, Yepe3 pU3UKOBaHICTh HemaTepiaabHuX akTuBiB (HA) Ta cran puHKY.
Moro cyTHicTb cy6'ekTHBHA i He BinoGpakae peabHy CHTyaIito, TOMY ii 3a3BHuaif
HA3UBAaIOTh CYO'€KTUBHOIO a00 MapKeTUHTOBOIO. Mojenb  MapKeTHHTOBOI
KamiTam3aiii, Ma€ HaCTYITHUIA BUTJISI;

BK (HA) — max.

Ha puc.l npencraBieHo peHMTHHT KOMMaHIM, sSIKI BIJOOpakarOTh OCOOJIMBOCTI
MapKETHUHTOBOIT KariTaji3allii, ToOOTO MPUPICT BJIACHOTO KaITaly 3a paXyHOK aKTUBHOT
MAapKETHHTOBOI TIONITHKH, sKa (opMye Ii3HABAHICTh OpEeHIy 1 TOProBOi MapKu
KOMIIaHii, [0 CTIPHUsi€ MPOCYBAHHIO MPOYKIIiT KOMITaHii HA PHHKY.

OKKO
Lifecell
YepHiriBcbke
OneiHa
Nemiroff
KopoHa
Yymak
KuiscTap
Grammarly
TopuunH
Xni6Huit gap W Bapricts, (S CLUA)
ATB

Hawa Paba
XopTtuua
Sandora
Roshen
MpusatbaHK
Rozetka
HoBa nowra
MopLmnHcbKa

0 100 200 300 400 500 600

Puc.1. Ton-20 nHaiimopoxxunx ToproBux Mapok Ykpainu B 2019 porti
[Tpumitka. [ToOynosano 3a [3].

Jlani peWTHHTY 3acHOBaHI Ha (DIHAHCOBMX pE3yJIbTaTax KOMIAHIN BIIACHUKIB
MapoK 3 BpaxyBaHHsIM (aKTOpiB BIUIUBY Ha OpeHja, reorpadiyHOr0 MOKPUTTA
MPOJIaXiB, TEXHOJIOTIYHOI CKJIAJO0BOI MNPOAYKLIi, [0 BHUIIYCKAETbCA, a TAKOX
1HBeCTULIIMHOI mnpuBabmuBocTi ramysi. IlpeacraBnenuii peWTUHr BimoOpaxkae
MapKEeTUHIOBY KamiTaji3alilo, TOOTO MNPHUPICT BIACHOIO KaliTaly 3a pPaxyHOK
AKTUBHOI MAapKETUHIOBOI MOJITUKH, sika (OpMye Mi3HABAHICTb OpEHIy 1 TOProBoi
MapKy KOMIaHii, II0 CIpHUs€ MPOCYBAHHIO MPOIYKILIIi KOMIaHIi Ha puHKY. OTXe, MIXK
peaJbHOI0 Ta MApKETMHTOBOKO KalliTali3alll€el0 KOMITaHIi HaldyacTilie HEMOXJIMBO
BU3HAYUTH PI3HUIIIO, YEPE3 BTPATY MEX MIXK X KPOKaMH, 1010 30UTbIIEHHS BJIAaCHOTO
Kamnitajy, IKUi BITOMBAEThCA B OaaHCl.

PunkoBa kamitamizaimisi TIOB'i3aHAa 3 TPOSBOM OIIHOYHUX BIJIACTUBOCTEH
KarmiTajizamii KOMITaHii Ta J03BOJIIE€ JIETKO BH3HAYWTH BapTICTh IMANMPHEMCTBA Ha
noTOYHUH MOMeEHT. [Hdopmariitnuii (GoH HABKOJIO KOTUPYBAHHS aKIliil JT03BOJISE
PUHKY OLIIHUTH BapTicTh 0i13Hecy (BB). B 3anexxnocTi Big cutyarlii Ha puHKY, pUHKOBA
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BapTICTh aKIliii MOXe 30UIbIIYBaTHCS, BIAMOBIAHO, 301IBIIUTHCS 1 BapTICTh BCI€l
aKIIOHepHO1 KOMMaHii. Y I[bOMYy BHUMAAKYy MPOBOJIUTHCS MEpeoIliHKa (hiHAHCOBUX
BKJIQJICHb, sIKa (PIKCYeThCs B aKTUBI OanaHCy 1 OalaHCyeThCs B MACUBI JTOJIaTKOBUM
KaIliTaJIOM, BIJIIOBITHO MOJICIIb MA€ BHUTJISI;

BK (Bb) — max.

Tak, puHKOBa KamiTami3alis Ha BIAMIHY BiJ] peajbHOi, IO OpiEHTOBaHa Ha
M1BUIICHHS MPUOYTKOBOCTI Ta peasibHOTO 301IbIIIEHHS aKTHBIB OajaHCy BioOpaxae
PUHKOBE CITPUHHSTTS BapTOCTI KOMITaHii, 32 paxyHOK ii MPOEKTYBaHHS Ha KypC aKIlii.

ExoHOMIUHMI 3MICT KamiTamizaiii HposiBIsS€TbCs 4Yepe3 ii (QyHKINi: 3araiabHi
(omiHIOBaIbHA, MPOTHO3HA, CTpaTeriyHa, iHdopMalliifHa, colllajibHa, CTUMYJIIOH0Ya,
1HHOBaIlIliHA, 1HBeCTUIlIMHA ) Ta crenudigHi (0COOHMCTI Uil KOXKHOTO BUIY, IS
peanbHOi — MOOUTI3aIiiiHa, BIATBOPIOBAIbHA, PO3MOALIBYA; JUII MAapKETHHIOBOI —
IMIJDKeBa, 3aXMCHA, iAeHTU(]iKaIiiiHa; JIsI pUHKOBOI — KOMEpIliliHa, TeHEepYBabHa,
IHTEerpauiifHa), Mo MiIKPECIOTh (YHKIIOHAIbHI 0COOJMBOCTI PO3IVISIHYTUX BHILE
BHIIB [2].

OTxe, KamiTami3anis KOMIIAHIA € HalBaXJIMBIIIKUM (DIHAHCOBHM IMOKA3HUKOM, B
AKOMY BIIOOpaKalOThCS PE3YJIbTATH [JISJIBHOCTI Ta MaillOyTHI MEpPCHEKTHUBH
TeHEPYBaHHS MIOTOKY JIOXO/IIB yYacCHHKaMHU (DOHIOBOTO PHUHKY.
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LEGAL SCIENCES

MMOKA3HUKHU COIIAJBHOI EOEKTUBHOCTI
CYJIOBOI EKCIIEPTU3U

IlerpoBa Ipuna AHaToJiiBHA,

1. 10. H., Ipodecop, TOJIOBHUI HAyKOBHM CIIBPOOITHHUK
HamionansHuit HayKOBUH 1IEHTP

«lHCcTUTYT cynoBux ekcriepTu3 iM. 3aci. mpod. M.C. bokapiycay
M. XapkiB, YKpaina

Yekin denuc OisekcanapoBuy,

CTapIIMi HAYyKOBUH CIIBPOOITHHK,

HamionanpHuii HayKOBUH 1IEHTP

«lHCcTUTYT cynoBux excriepTu3 iM. 3aci. mpod. M.C. bokapiycay
M. XapkiB, YKpaina

OkpeMUM KpPOKOM OIIIHIOBAHHSI COIAIbHOI €PEKTUBHOCTI CYJIOBOi €KCIIEPTU3U
IICJISI BU3HAYCHHSI KPUTEPIiB, 32 SIKUMHU Ma€ 31MCHIOBATUCA MiAX1 0 COIladbHOT
€(EeKTUBHOCTI CYJOBOI €KCIEPTH3U, € BUPIINIEHHS MUTaHHS NPO MOKa3HUKU
edexktuBHOCTI. [lin MokasHUKamMu corianbHOI €(EKTHUBHOCTI CYJOBOi E€KCIEPTH3U
PO3yMIIOTBCSI TaKl B3a€MO3B’SI3KM MDK COLIaJbHUMH SIBUILAMHU 1 MpoOLEcaMu, KOTpi
BHUCTYIAIOTh SIK 1HCTPYMEHT OIlIHIOBaHHS TOTO CTaHy KOHKPETHHX COIliaIbHUX
BIJIHOCHUH, IKMI c(hopMyBaBcCs M1/l BIUIMBOM NEBHUX MPaBOBUX Aiil. OOIpyHTYBaHHS 1
XapaKTEPUCTUKY TIOKA3HUKIB COILIAJIbHOT €(PEeKTUBHOCTI CYAOBOi EKCIEPTH3U
3MIUCHIOIOTH 3 YPaXyBaHHIM TaKUX OOCTaBUH:

— 11e 3aci0 PO3KPUTTS CTaHy COIlaIbHOI €PEKTUBHOCTI CYAOBOi €KCIEPTHU3U
CTOCOBHO SIKOTOCh 11 KPUTEPII0, caMe KPUTEPiil HaJla€ 3MICT MOKa3HUKOBI,

— MOHSTTS € KOMIUIEKCHHUM, a caMa 115 KOMIUIEKCHICTh HaKJIaIa€ThCs Ha O€3MexKHE
PI3HOMAHITTSI KOHKPETHUX 00CTaBHH, KOTP1 CYNPOBOKYIOTh KOKHY MPaBOBY IO 1
3aBXXIM MAIOTh JUIS 11 OI[IHIOBAHHS 1CTOTHE 3HAYEHHS.

HaykoB1il 3a3HayaroTh, 110 HEOOX1JHO MaTH TakKl OIIHIOIOYl MOKA3HUKH, SIKI:
JAI0Th MOJKJIMBICTh IIITXOM BpaxyBaHHS KOHKPETHHX OOCTaBWH HAIIOBHHUTH IX
BUIMOBITHUM 3MICTOM; CYKYITHICTh SIKUX 3JlaTHa JaTd BIJANOBIAb IIOAO CaMme
COILIaJIbHOI, @ HE SIKOICh 1HIIOT €(PeKTUBHOCTI MPAaBOBUX MiH [1].

CknagHICTh MOHSTTS colllajibHa €(deKTUBHICTh CYAOBOI €KCHEPTH3U BeAe M0
CKJIQHOCTI CHCTEMH 1ii TMOKa3HUKIB, IO O3HA4Ya€ CKJIAJHICTh NpOUEaypU iX
BUKOpUCTaHHA. [Ipy mpakTUIHOMY TIIXO/I1 10 TTOKA3HHUKIB COIAIbHOT €)EKTUBHOCTI
CYJIOBO1 €KCTIePTHU3H OJ[pa3y BUHUKAE MpoldiieMa, a mo came OyJe TUM KOHKPETHUM
SBUIIEM, SKUM OyJyTh ONIEPYBATH 11l TTOKA3HUKU. 3BAKAIOYM HA OaratoryiaHOBHM Ta
KOMILJIEKCHHM XapaKTep MPOSBY COMAIbHOI €(EeKTUBHOCTI CYJOBOi EKCIEePTH3U
HaWOIBII JOMUIBHOIO (OPMOIO TOKA3HUKIB MOXXYTh OYTH COIlaJIbHI HACIIJIKH
(GYHKIIIOHYBaHHS IHCTUTYTY CYJ0BO1 €KCIIEPTU3H.
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ComianpHi HacHiIKM — 1€ OyJb-siKi 3MIHHM COIIIAJIBHOTO XapakTepy, IIo
BiJI0YBaIOTHCS B CYCHUIBCTBI IiJ BIUIMBOM 1CHYBaHHSI IHCTUTYTY CYZIOBOi €KCIIEPTHU3H.
[ligxig 3 T™O3WIA COIATPHUX HACTIAKIB MOXXE BBAXXKATHCS [JIS OIlIHIOBAHHSI
COMiaIbHOI €()eKTHBHOCTI CYIOBOI €KCIIEPTH3N HAUOLIBIN MomUTbHIUM. OO’ €EKTUBHUM,
OJTHOYACHO OaraTOIJIAHOBHM Ta YHIBEpCAJIbHHMI XapakTep TIOHATTA «COIialbHI
HacCHiAKK (pe3ynbTaT)» POOUTH WOTO BUKOPHCTAHHS IPH OIIHIOBAHHI COIAJIBHOI
e(EeKTUBHOCTI CYZ0BOiI EKCIIEPTU3HU 3MICTOBHHM 1 JOLLIEHUM.

Haronocumo, 1o peangbHa €PEeKTUBHICTh MPABOBUX 1M Y MPOIECI EKCIEPTHOI
JUSJIBHOCT1 BUCTYNA€E SIK CYKYMHICTh 3HAUYIIUX COINaJbHUX HACIIJKIB, 1[0 BUHUKIIH
1] BIUIMBOM IIMX JiH Ta sKI PO3MJISHYTI MiJ KYTOM 30py KPUTEpIiB COIlabHOI
e(hEeKTUBHOCTI CyJJOBO1 eKCIIePTH3H. BUKOpHUCTaHHS K TOKA3HUKIB 1€l €(DEKTUBHOCTI
CIIUPAETHCS HA HASIBHICTD 1 BpaXyBaHHsS LUX HachiakiB. FOpuanyHa gymMka BUpoOHIIa
JIOCUTh BCEOIYHY 1 THYUKY CHUCTEMY MMOKa3HUKIB OIIHIOBAHHSI MPAaBOBOi €)EKTUBHOCTI
3aKOHOJAaBUYMX MPUIKCIB 1 MpaBoBUX Aid. BoHH, B €110 3MIHEHOMY BUTJIS1, MOXKYTh
OyTH BHKOpPHMCTaHI TaKOX MpPU aHaTi31 U CyJKEHHSX MpPO COLiabHY €(EeKTHBHICTh
CyJIOBOi eKchmepTu3u. Po3risa 1MX TMOKA3HUKIB CJIiJi TMOYMHATH 3 BiJIPI3HEHHS
colianbHOi e€(heKTUBHOCTI Oe3mocepeHboi 1 onocepeakoBanoi [2]. Ilig uum KyTom
30py MalOTh PO3TJIAIATUCH 1 COIialbH1 HACII1IKH.

besnocepenus corianbHa €()EKTUBHICTh — 1€ Taki COIIalIbHI HACHIJIKH, IO
CTOCYIOThCSI Oe3mocepeiHIX cy0’ €kTiB a00 00’ €KTIB MPaBOBUX 1M 1 IOCATHEHHSI SIKUX
(HacaigkiB) mepeadavanoch NUMH AissMd. Ha aHaorigyHi 3MiHH MOKHA TOTJISSHYTH 3
1HIIIOT TOYKHM 30py — 3 TOYKH 30py JOTPUMAHHS 3aKOHOJABCTBa. Toji COIliaibHY
€(EeKTUBHICTb ITUX 3MIH HEOOX1THO PO3IJISIIATH M1 IHIIIUM KYTOM 30pY, & caMe — SIKHi
BHECOK CyJ0Ba €KCIepTH3a 3po0uiia y JOCATHEHHI ITi€i KIHIIEBOI COILaIbHOT METH —
JOTPUMaHHS 3aKOHOJJaBCTBA 171 yac 3abe3nedeHHs npaBocyas. [1ix nonioHuM KyTom
30py MOXYTbh PO3IIISIIATHCS MaiyKe BCl COIIalIbHI HACHIIKK TPABOBUX diH, OCKIIbKH
Maibke 3aBXIW JOCSATHCHHS T BIUIMBOM JIOTPHUMaHHS 3aKOHOJABCTBA Ta
BUKOPUCTAHHA IHCTUTYTY CYJOBOI €KCIIEPTU3U OyAb-SIKUX COLIIAIbHUX 3MI1H BUCTYTA€
SIK HeOOX1/THA JJaHKA TOCSITHEHHS OLJIbII JaJIEK0l METH. B IeIKnX BUMagKaX BOHA MOXKE
HaBITh KOHKYPYBAaTH 3 0€3MOCEPETHBOI0 COLIAIBHOI ePeKTUBHICTIO. BCl 111 acniekTu
CJIII MaTH Ha yBa3l IpH aHai31 collaabHOi €()EeKTUBHOCTI CY/I0BOT €KCIEPTU3U B THX
CYCIIJIbHUX YMOBaX, IO CKJIaaucs B YkpaiHi [1].

Sk Oe3nocepenHsi, Tak 1 OMOCEPEKOBaHa collialbHa €()EKTUBHICTh CYIO0BOi
EKCIIePTU3H MOXYTh OYyTH OIlIHEHI 3a JOMOMOTOI0 TOKAa3HUKIB TEPBUHHUX 1
BTOPUHHUX COLIAJIbHUX HaciAKiB. [lepBuHH1 (200 1IHOB1) COiaJIbHI HACTIIKA — I1€
T1 COLIaJIbHI HACHIAKKA, OLIHIOBAHHSI SKUX 3OIMCHIOCTHCS Ha IIACTaBl THX
Oe3rmocepeiHiX IUIeH, 3aUIs AKUX MPUHAMAETHCSA 1 BTUIFOETHCS MPABOBHM aKT abo
YUHUTHCSA TIeBHA mTpaBoBa Jis. [lepBUHHI coIlladbHI HACHIIKH, y CBOIO Yepry,
MOIUIAIOTHCS Ha TiepeadayueHi Ta HerepeadayueHi, 3MICT SIKUX 3pO3yMIJTUH 13 caMoi iX
Ha3Bu. I[lepenbaveHi 1 HemepeaOadeHl MEPBUHHI COIIAJIbHI HACHIIKH MOXYTh
MOAUIATHCS Ha MO3WTHBHI 1 HeraTUBHI. KpuTepieM MO3UTUBHOCTI a00 HEraTUBHOCTI
BUCTYMNAIOTh CXBAJICHHS 1 CHOPUMHSATTS COLIAJBbHUX 3MIH OCOOMCTOCTSIMH abo iX
cniIbHOTaMH. BHACHIIOK BIUIMBY MpaBa HA KOHKPETHI COLiaJIbHI MPOIECH abo SBUILA
MOXYTh BUHUKHYTH TaKl HACIIJIKH, K1 CYCIUILCTBO ( a00 JepkaBa ) HE CXBAIIOIOTh,
OJTHAK 3MYIICHI IMOTOIUTUCS 3 INMH HACTIKAMH, OCKIJIbKH iX BUHUKHEHHSI HEMUHYYE
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MOB'sI3aHE 3 YMOBaMH JOCSTHEHHS OCHOBHMX colllaibHuX uuied. L{i Hacmiaku ciin
BIJTHECTH JI0 BTOPHHHMX COLIaJIbHUX HACIHIJIKIB B CHCTEMI COLIaTbHOI €(PEeKTUBHOCTI
CYZIOBO1 €KCIIEPTU3H.

Henepenbaueni HeraTUBHI COIliaJIbHI HACIIKY 1 BTOPUHHI HACTIAKH BUCTYTAIOTh
K 3arajpHi BTpaTd €QEKTUBHOCTI. 3 ypaxyBaHHSIM IIbOIO TIOHATTA KiHIIEBA
OesnocepenHs e(EKTUBHICTh Oyle BUCTYNMAaTH SK PI3HULSA MDK TEPBUHHOIO
e(EeKTUBHICTIO 1 3araJiIbHUMU BTpaTaMu €(EKTUBHOCTI. SIKIIO HEraTWBHI HACIHIIKU
nepeadaveHi, ajie CyCHijbCTBO HE Ma€e HaMipy 3 HUMH MOTOIKYBaTUCA 1 Oy1e MpOTH
HUX OOpOTHUCS, TO TaKl HACIIIKH, HA BIZIMIHY B1JI BTOPMHHUX, BUCTYIIAIOTh SIK IEPBHUHHI
nepeadavyeHi HeraTUBHI HacHiAKy [3].

KokeH mnoka3HMK eQEeKTHUBHOCTI CyJOBOi EKCIIEPTU3H CTOCOBHO OKPEMUX
aCIIeKTIB COIllaJIbHOI €(EeKTUBHOCTI TMOBHHEH PO3MIMGPOBYBATHUCS 3a JIOMOMOTOIO
METOJIIB KOHKPETHUX COLIaJbHUX JOCHII)KeHb. BHCHOBOK € Mpo IHTErpajibHy
e(EeKTUBHICTh POOUTHCS HA OCHOBI CYKYITHOI OIIIHKM 3arajlbHOrO CTaHy peasi3arii
pas 1 cCBOOO]T 0COOMCTOCTEN MPU 3aCTOCYBaHH1 PE3yJIbTaTIB €KCIIEPTHUX AOCIIIHKEHb.
OcraTouHe MIICYMKOBE OL[IHIOBaHHS COLIAJIbHOI €(DEKTUBHOCTI CYJIOBOI €KCIIEPTU3U
Mae 31MCHIOBATUCS IIJIIXOM 000B’I3KOBOI'O BpaXxyBaHHsI TOT'O, SIK BUpIIIEHa KOKHA 13
OCHOBOITOJIOXHUX MP00JIeM €(hEeKTUBHOCTI.

S BUCHOBOK CJIiJ1 3a3HAYUTH, 1110 CBOEPIAHICTD 1 CKJIIAJHICTh MOHSTTS COL1aIbHOT
e(eKTUBHOCTI CyZIOBOT €KCHEPTHU3M HAKJIAIW CBI BIAOMTOK HE TITbKA HA CUCTEMHU
KpUTEPIiB 1 MOKA3HUKIB Ll€i €EeKTUBHOCTI, HA CBOEPIIHICTH il 3MICTy, aje H Ha
XapakTep iX 3aCTOCYBAaHHSA. 3MICT 1 XapakTep KpUTEpliB 1 MOKa3HHUKIB COLIaIbHOI
€(eKTUBHOCTI CyJOBOi €KCHEpPTU3M MalOTh HEMUHY4YE BIUIMBATU Ha IOCIIJAOBHICTbH
KOPUCTYBaHHS HUMH, a TakOoXX Ha caMy IMpoUeaypy 1 METOOu aHami3y Ta
dhopMyITFOBaHHS BUCHOBKIB €KCIIEpTa.
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The topic of dental prevention is taking its first cautious steps. These are, for
example, the mineralization of children’s teeth, mineralization and healing of the initial
forms of caries, and experimental experiments on volunteers (rarely getting into the
open press). The discovery of hydroxyapatite-fluoride complexes, gluconate-nano-
oxide pastes, hormonal and other systems that stimulate the tooth to heal itself can be
considered a great success in preventive dentistry. Today, a method of similar treatment
of the very first forms of caries or enamel microcracks (whitening) is recognized.

However, everyone understands that this does not solve the problem. Firstly, the
accumulated experience will not yet allow guaranteeing success in all cases of
preventive treatment. Secondly, such dental professional centers are not everywhere.
Thirdly (and this is the main thing), few people go to the dentist at the earliest stages
of caries, and even more so when the enamel is whitened.

Tooth decay can be simply compared to the destruction of other systems that
endure extreme stress. These are, for example, car tires and boot soles, pliers and
secateurs; highways with heavy traffic and bad climate; polymer materials under load
and lighting, etc.

Meanwhile, teeth can easily repair most microdamages on their own - if they are
given "building material™ and freed from mechanical overloads (chewing too hard /
elastic, hot / super cold), general psychological (stress, lack of sleep) and sanitary
(residues of carious food, sour food / drink, etc.).

The idea of this work is the assumption of a high self-protective and even self-
restorative ability of both the enamel of the teeth (which has already been proven
earlier) and the dentin itself.

Figure 1 shows how simple and effective the natural scheme of self-healing cavities
Is at any stage of development. This is of course real only if

A) high immunity (at least local);

B) the presence of "the right building materials";

C) with high hygiene in the area of the affected area.
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D) acceptable self-attitude towards a positive result;

E) Other individual factors (climate, lifestyle, regularity of procedures, body
characteristics).

In practice, as a rule, we have a shortage of several of the points mentioned, as a
result of which the self-restoration mechanism slows down to a complete stop or goes
unnoticed (for example, building up 5-10 microns per year). More often, the situation
Is realized when, on the contrary, instead of self-healing, there is self-wear and tear -
which we observe on the radiographs of the dentist.

N O =

Self-Restorative
zone .l

A B c

Fig. 1. Scheme of the Dental "Road Repair" - the most probable mechanism of self-
restoration with the help of micro- and nanoparticles that accidentally or systemically
fall into the tooth cavity.

Within the framework of these works, cleaning and coating powders based on
nanodispersed fumed silica of the Aerosil type, trademark A300 "Asil" produced by
the Institute of Surface Chemistry of the National Academy of Sciences (based on the
Kalush Experimental Plant) were used. These powders contained in different
percentages, in addition to nano-SiO2, the following components: nano-
hydroxyapatite, nano- and micro-particles of gypsum, cement (white and gray), kaolin,
calcium gluconate, as well as meso- and microparticles of medicinal and other plants -
mint, sage, pine needles, siliceous herbs (sedge, piraeus, etc.).

Table 1 shows that in more than half of the cases, there is an improvement in the
condition of the experimental teeth in volunteers. Negative consequences (as well as
the lack of effect) can often be explained by improper use (hard toothbrushes, too active
rubbing, improper rinsing technique, etc.) or by the characteristics of the subjects' body
(weak immunity, immunity, etc.).

Table 1. The number of recorded effects, according to preclinical estimates in the
experimental groups.

Positive No effect Negative

Self-curing in general 6 3 1
Decreased sensitivity 4 1 1
Stopping food from getting stuck in 6 4 0

/ between the teeth
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Cessation of pain 5 4 1

Strengthening the cutting function, 6 4 0
resistance to solid inclusions

Smoothing the relief of damage 5 4 1

We are sure that every dentist (and even an ordinary person) in life has met such
cases among people who have come into contact with him. It remains only to put these
facts on the basis of scientific research, and expand the base of mineralizing preventive
measures and drugs - for deep lesions and tooth decay.
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MNPOD®UJIAKTUKA U JJEYUEHUE BHYTPUBPIOIIHON
I'MIEPTEH3UU ITPU OCTPOM ITAHKPEATHUTE

Kouocosuu Urops BaagumupoBuy

JIOKTOP MEAULIMHCKUX HaYK,

npodeccop, 3aBeayronuil kadeapoit xupypruu No2

HarnmoHanbHbIi MEIUIIMHCKUNA YHUBEPCUTET UMEHU A.A. boromosbiia
r. Kues, Ykpanna

I'anoas Urops BacuibeBuu

KaHAUAAT MEAULMHCKUX HAYK,

accucteHT Kadenpsl xupypruu Ne2

HannonanbHbI MEAMIIMHCKUN YHUBEpCUTET UMEHU A.A. boroMosbia
r. Kues, Ykpanna

OmuuM U3  OCHOBHBIX  (DaKTOpPOB  Pa3BUTUSL CUHAPOMA  IOJMOPraHHOMN
HenocrtatouHoct (ITOH) y OonbHbix ocTpbiM maHkpeatuTtom (OII) sBasercs
BHyTpuOpromHasa runeprensus (BbIY) [1,2]. JInuTenbHoe 3HaYNTENBHOE MOBBIIICHHE
BHYTpuUOpIomHoro AasieHus (Bb/l) npuBoAUT K TSXKEIbIM HAPYIICHUSIM CO CTOPOHBI
OpraHOB M CHUCTEM OpraHu3Ma (IIPEeUMYIIECTBEHHO HUIEMUYECKOTO Xapakrepa), npu
3TOM MOKAa3aTelb JETATbHOCTH MOXKET qocturath 42-68% [3].

Heab. Yayumenue pesyiabraToB jgeueHus 6onbHbx Ol myteM npemynpexaeHus
u koppexunu BB/I.

MarepuaJibl 1 MeToabl. [Ipoananu3upoBaHbl pe3yabTaThl JeUeHHs 35 OOJBHBIX
OII ¢ TspKenbIM TeYeHUEM, KOTOPhIE HAXOUJINCh B KIMHUKE Kadeapbl Xupypruu Ne2
HMY umenu A.A. bBoromonsiia B mepuon 2018-2020 roasl. Y Bcex OOJBHBIX TPH
MOCTYTUICHUHU ObLIO 0OHApYkeHO Bbicokoe BB/] myTem ero KoCBEHHOr0 U3MEPEHHUS B
MOYEBOM My3bIpe. B 3aBUCUMOCTH OT BHIOpAHHOM JIe4eOHOM TaKTUKU OOJIbHBIE ObLIH
pasziesieHbl Ha JBe rpymnmbl: 18 O0IBHBIX BOILIA B OCHOBHYIO rpynimy (51,4%)u 17 - B
rpynny cpaBHeHus (48,6%). IlamueHTsl IByX TrpyIIl HE OTIMYAIUCh MO BO3PACTy
(44,67 £ 3,79 n 45,06 = 3,51 rr., P <0,05 cooTBeTcTBeHHO) M TsKecThio BBI™ Ha aTame
rocnuTanu3anuu. llanmeHTam rpynmnel CpaBHEHUS MPOBOAWIM KOHCEPBATUBHOE
JICYCHHUE COTJIACHO OTEUECTBEHHBIX M MEXTyHApOIHBIX TPOTOKOJIOB. B 11e7151x 60ph0ObI
¢ BbBI' 18 mnamuentam (OcHOBHAs Trpymma) JAOMNOJHUTEILHO Ha3HAYalU
aHTU(hIATYJICHTHI B 30H/ I dSHTepasibHOTO 30H10BoTO NiuTanus (E311) u nmpoBoanmu
KOPPEKINI0 00BEMOB BBOJIa cMeceil. Y OOJNBHBIX C SBICHHUSIMHU CENITHYECKOIO IOKa
(15 mauueHToB), KOTOPbIE HYKAAIUCh B MEXaHUYECKOW BEHTWISIIIUHU, OCYIIECTBIISUINA
pEryJIMPOBAHHE HACTPOEK MCKYCCTBEHHON BEHTWISILIMM JIeTKUX. B  KadecTBe
aJbTEPHATUBBI JEKOMIIPECCHOHHOM JIAMAPOCTOMUU NpH Tspkesnon BBIT ncnons3oBanu
7anapodu(TUHIOBYIO CUCTEMY. BHyTpHOpIOLIHbIE W 3a0pIONIMHHBIE CKOTUICHHUS
JUKBUIMPOBAIN  IMyTEM  DXO-KOHTPOJIMPYEMBIX  MYHKIMOHHO-APECHUPYIOIINX
BMEIIATEILCTB M0 MecTHOM aHecTe3uei. LllecTs 60JIbHBIX (TIO TPU C KaXK10H TPYIIIIbI)
(17,1%) ObL1 TpOOTIEpUPOBAH IO MOBOY THOMHBIX ociioxkHeHui OI1 Ha PoHe sBIeHMI
ITOH.
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Pe3yabTarsl u 00cyxaenue. BBI' [ crenenu BoisiBiieHo y 12 6onbhbix (34,3%) (o
6 denoBek U3 Kaxaou rpynmnsl), I - y 18 (mo 9 yenoBek u3 kaxaoit rpynmsl), [II -y 5
(14,3%) (3 4emoBeka OCHOBHOW TpyMNmbl M 2 MallMEHTa TPYIIbI CpaBHEHUA). Y
narueHToB ¢ OIl OCHOBHOM TpymIbl MOJ BAUSHUEM JiedeHHs nmoka3arenb BB/ 6bi1
JOCTOBEPHO HMXKE, YEM IPU TOCHUTAIM3aluU yxe uepe3 24 daca tepanuu (16,59 +
0,74 u 15,29 = 0,77 MM pT. cT., P <0,05, COOTBETCTBEHHO) U MIPOJIOKAJI CHUKATHCS,
BO3Bpalasich K HOPMATUBHBIM 3HAYEHUSIM B CPEIHEM IO TPyMIe Ha IIECTOU JICHb
teparuu (11,82 = 0,71 MM pT. cT.). Y HaneHTOB TPyNIlbl CpaBHEHMS, HAIIPOTHB,
nokazarenb BB/ nocTtoBepHOo noBsimacs B nepByto (16,38 = 0,66 u 17,26 £ 0,71 Mmm
pT. cT., P <0,05, cooTBeTCTBEHHO) M BTOphIe CyTKH (16,38 £ 0,66 u 17,25 £ 0,77 MM
pT. cT., p <0,05, COOTBETCTBEHHO) M BO3BpalaiCs K UCXOJHOMY YPOBHIO TOJBKO Ha
TpeTbU CYTKH Tepanuu. JlocToBepHOoe cHUKeHHMe moka3arens BB/l y manueHTOB
TPYIIBI CPABHEHUS 3aPETUCTPUPOBAHO TONIBKO Ha 10 cyTku Tepanuu (16,38 + 0,66 u
13,41 £ 0,95 mm pr. ct., P <0,05, cooTBeTcTBeHHO). [Ipn cpaBHEHUM MoKa3zaTeneil B
JBYX TpyHmnax HauMHasl ¢ 3 CyTOK 3aperucTpUpOBaH JOCTOBEPHO HUXKE MOKA3aTellb
BB/l (14,01 + 0,68 u 15,87 &+ 0,55 mmM pt. cT., P <0,05, COOTBETCTBEHHO) B OCHOBHOM
IpYyIINE, YeM B TPYIIIEC CPABHEHUS.

VY 7 60nbHBIX (20%) npusHaku BBI" He TOBbKO HE yMEHBIIATUCH B TEYEHHUE IEPBOI
HEJICIH, a TAKE UMEIIA TeHACHIUIO MeINIEHHOTO pocTta, BB/[ mpeBbiman 21 mm pr. CT.
OTO NPOSABISUIOCH YXYAIIEHUEM KIMHUYECKOW KapTHHBI, JJA0OPATOPHBIX MTOKa3aTesen
u uHcTpyMenTaibHbIX (Y3U, KT) nanubix. [IporpeccupoBanus yKa3aHHBIX SBICHHH B
JNaJdbHEUIIIEM MOCIYX U0 NPUYMHON K BBINOJHEHHIO Yy ABYX MAlMEHTOB TPYIIIbI
CpPaBHEHHUS JEKOMIIPECCHOHHOM JIATapOCTOMUMU.

Ocnoxuenus, cesizannbie ¢ BBI', Bcero Bozuukim y 12 60ipHbIX Ha OI1 ¢ TsKETBIM
teuenneMm (34,3%), dactora BO3HHUKHOBEHHS ITOOOYHBIX J(QPEKTOB B TpymIe
cpaBHEHHS ObLTa JOoCTOBepHO BhImIE (52,9 m 16,7% cooTBercTBeHHO, Y2 = 4.9, p =
0,03). B ocHOBHOM rpymnmne pa3BUTHE JaHHBIX OCI0KHEHHUI ObLIO 3apETUCTPUPOBAHO Y
Tpex OoabHBIX (16,7%), ymep oauH OosibHOM. OCIOXKHEHHSI TakK€ BO3HUKIU y 9
OonbHBIX Tpynmbl cpaBHeHMS (52,9%), ymepno 6 (35,3%) OonbHbIX (TpH
OTIEPUPOBAHHBIX U TPU HEONIEPUPOBAHHBIX ).

Takum oOpazom, Tsxenoe teuenwe [Tl Bcerma compoBoxmaercs BBIT pasnoii
CTENEHU, YTO TPeOyeT KOPPEKIMH C LIEJIbIO MPEAOTBPALIEHUS! PA3BUTHUS OCIOKHEHUN
Y yJIY4IIEHUS pe3yJIbTaTOB JICUCHHUS.

BuiBOJBLI.

1. [IpumeHeHre NPENIOKEHHON JIeUeOHOM MPOTpaMMbl Y OOJBHBIX C TSKEIBIM
TEYEHUEM OCTPOTO MAHKPEATUTA HOPMAJIN3YET BHYTPUOPIOIITHOE JaBJICHUE U CHUKACT
YaCcTOTY BOBHUKHOBEHHUS OCJIO)KHEHUH, CBA3aHHBIX C BHYTPUOPIOIIHOM runepTeH3nen
¢ 52,9% 5o 16,7% (y2 =49, p=10,03).

2. KowmrmekcHoe JieueHWe BHYTPUOPIONTHOW THUNEPTEH3WHW Y TAIUEHTOB C
TSDKEJIBIM ~ TEUEHHEM OCTPOro TaHKpeaTuTa MpeAoTBpallacT BO3HUKHOBEHHUE
a0JJOMUHAILHOTO KOMMIApPTMEHT-CUHJAPOMa W BEAET K YMEHBIICHHUIO OOIIeH
netanbHOCTH € 35,3% 10 5,6% (2 =4,7, p = 0,03).
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JJIATHOCTUYHE 3HAYEHHSA IHOPAYEPBOHOI
TEPMOMETPI Y HONEPEIXXEHHI PO3BUTKY
THIMHO-HEKPOTUYHUX YCKJAJHEHb CUHIPOMY
JIABETUYHOI CTOIIN

HeuwnTaitiio Osena FOpiiBHa
HoxkTop ¢imocodii, moreHT Kadenpu aHeCTe310710Tii Ta peaHiMaToor1i
BykoBUHCHKHMI iepKaBHUN MEIUYHUI YHIBEPCUTET

AKTyanbpHICTh. BUMiploBaHHSI TeMIEpaTypH Tijla MPU PI3HUX 3aXBOPIOBAHHAX €
OJTHUM 3 HAaWTIOIIUPEHIINX J1arHOCTUYHMX 3aXO0/IiB, 3aB/SKH CBOIH HU3BKIM BapTOCTI,
IIBUJIKOCTI 1 TPOCTOTI BUKOHAHHS, @ TAKOK HEIHBA3UBHOCTI JJIs MarfieHTiB. OCTaHHIM
4acoM B MEAMIMHI BCE€ UIMPIIE BHUKOPUCTOBYETHCS aHaNI3 JOKAJIbHOI HIKIPHOI
TEMIlepaTypd pI3HUX JUISHOK TiMa, SK KOMIUIEKCHUW TOKa3HUK CTaHy
MIKPOIMPKYJISAIT Ta IHTEHCUBHOCTI METa0o1yHuX MpoiieciB [1]. [3 cyuyacHux MeTo/iB
JOCIIJKEHHSI MICLIEBOI TeMIIEpaTypy HaldacTille BUKOPUCTOBYIOTh 1H(PpPaYEpPBOHY
TEPMOMETPII0, TepMorpadito, paaioTepMOMETpit0, TermaoOayeHHs Ta 1Hm [2]. He
3Ba)Xal0UM Ha CTAOUIbHY TEMIEpaTypy KpOBI Ta BHYTPIIIHBOI'O CEPEAOBHINA, Pi3HI
TUISTHKA WKIpY (P1310JI0TTYHO MAKOTh PI13HY TEMIIEPATypy, 13 HAUOLIBIINM 3HUKEHHAM
y IUCTaNbHUX Biafinax. [laToreHeTHYHO 3HMKEHHS JIOKAIBHOI TeMIIepaTypl MOXKHA
OB’ SI3aTH 3 MOPYLIEHHSAMU MIKPOLUUPKYJISILIi, META0OTIYHUMH Ta JAET€HEPATUBHUMHU
3MiHamMu y TkaHuHax.[3]. [liABUIEHHIO MIKIpHOI TeMIlepaTypu CHPUSIOTH 3amalibHi
MPOLECH, 10 CYNPOBOKYIOTHCSI PO3MIUPEHHSAM CYAUH Ta MPUCKOPEHHSIM OOMIHHHMX
MIPOIIECIB, 3JI0SKICHI HOBOYTBOPEHHS, €HIIOKPHUHHI Ta HEUPOPETYNISATOPHI pPO3JNaiH.
3MiHU TeMIEpaTypH BUNIEPEIKAIOTH 1HII KIIHIYHI CHMITOMH XBOPOOH, 1110 J03BOJISE
BUKOHATH PaHHIO J[IaTHOCTHKY, a TaKOXX BYACHOTO posnodaTH JikyBaHHs [4]. [lpu
I[yKPOBOMY /11a0€Ti 3MIHH JIOKaJIbHOT TEMIIEpaTypy BUBUCHI HEJOCTATHHO, X04a B PsiJii
pOOIT BKa3yeThCs Ha J1arHOCTUYHE 3HAYCHHS CITIBBITHOIICHHS MK 3arajlbHOIO Ta
MICILIEBOIO TEMIIEPATYpPOI0 B MIJOMIOBHIA AUIAHII A1a0€TUYHOT CTOMM MPH BHUpa3Kax
KIHI[IBKU.

Mertoto Haioi poOOTH OyJI0 BCTAHOBUTH 3HAUYEHHSI 3MiH JIOKAJIbHOI TEMIEpaTypH
TiJIa y paHHIA 1arHOCTUII THIMHO-HEKPOTUYHHMX YCKJIaJA€Hb CUHAPOMY N1a0E€TUYHOI
cronu y narieHTiB i3 [[J] 2 Tumy.

Marepianu 1 meroau. Hamu Oyno obctexxeno 87 marienTiB i3 L] 2 Tumy, mo
nepeOyBaii Ha JTIKyBaHHI B 3 IPUBOTY CUHAPOMY niadetudHoi cromnu. [lamienTiB 0yio
MOJIUJICHO Ha Bl TPYMH: TiepIia rpymna — 47 mari€eHTiB 3 XipypridyHoro marosoriero 3 1]
0e3 THIMHO-HEKPOTUYHUX YCKiIagHeHb Ta 4(0 MaiieHTiB 13 THIHHO-HEKPOTUYHUMHU
yCKIagHeHHsIMU.  JlokanpHa ~— TemmepaTypa — BUMiproBanacs  iH(pauyepBOHUM
nipometpoM DT-8836 po3ramoBanum neprieHIUKYISIPHO JO0 OOCTEKYBAHOI TIISTHKA
Ha Bigcrani 10 cm (miamazon — 5-15 cMm). BusHaueHHS WIKIpHOI TeMmmeparypu
BUKOPHCTOBYBAJIOCS B SIKOCTI MOKa3HUKA e€PEeKTUBHOCTI mepdy3ii KamIsipHOTO pyciia
Ta  HAasBHOCTI MNOpyueHb  mnepudepiiHol  MIKPOUMPKYIAIT  Ta  1meMmii.
BukopucroByBanacs meroauka pekomenaoBana H.Peregrina-Barreto [5].
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[HdpauepBoHa TEepMOMETpisl MPOBOAWIACHL B YyCIX TMaIi€eHTIB michas 15-tu
XBWJIMHHOT akijiMaTtu3auii 10 temmeparypu kKimHatu (23+1,0°C), y cranmapTHOMY
0115131, y cTaHi crokoro. Koxxae o0cTekeHHs MPOBOAWIOCH TpUdi 3 MPOoMiKKOM y 30
CEKyHJ, 3alliCyBaJloOCh CEPEeIHE 3HA4YeHHs. AOCOIOTHI JIOKajdbHI IMOKAa3HUKA
MIEPEBOIMIINCSA Y BITHOCHI IIIJITXOM JTUICHHS Ha MOKA3HUK 3arajbHOI TEeMITepaTypH Tijia
1 MOpiBHIOBAJHCS MK cO000I0 y IuHAMIIl JiKyBaHHS. BupaxoByBamacs pi3HUIA
TEeMITepaTypu y pi3HUX AuUIsHKaX - [1T°. 3a 6azambHy Temmepatypy Tina (t0) Opamocs
BHUMIPIOBaHHS, SIKE MPOBOAMIIOCH HAJl MPOEKIIIEI0 COHHOI apTepii MPH MOBOPOTI FOJIOBU
y 01K BUMIpIOBaHHS, HaJl TOYKOIO MyJIbcarlii apTepii.

OTtpumani pe3ynbratu. [Ipy OpiBHSAHHI TPAAIEHTIB TEMIIEPATYP HIXKHIX KIHI[IBOK
BIIMIYAJIOCS JIOCTOBIpHE IIJIBMINCHHS TPAIIEHTy Yy TMAIEHTIB JPYroi Tpymnud, 3
MaKCHUMAaJIbHUM TI1JIBUIIICHHSAM PI3HUILI TEMIIEpaTypH Ha M1IOIIOBHIN MOBEPXHI CTOIH
(p<0,05). V mnaiieHTiB mepiIoi Tpynu pi3HUIS TEeMIEPATypy HA HIKHIX KIHIIIBKaXxX
OyJia OUIBILIOKO, HIXK MK BEpXHIMU KiHI[IBKAMU, IPOTE HE TaKOl cyTTeBOIO (p>0,05).
BiporigHo Hux4o0r0 OyJia MIKIpHA TEMIEPATypa I1I0MIOBHOI TOBEPXHI CTOMH Y APYTii
rpymi namienTi 13 1/ (30,9+0,49°C) y nopiBHsiHHI 3 niepiioro rpymnoro (33,0+0,46°C)
(p<0,05). IIkipHa Temmeparypa, 3apeecTpoBaHa HaJ BEJIMKUM TMaJblIEeM HOTU Yy
MalI€HTIB APYTOi FPYNH Majia rpaJieHT BIIHOCHO 0a3anbHo1 TeMiiepaTypu 14,3+1,61%
1 OyJa BIpOT1JHO HIKYOO HIX Yy rpynax nopiBHsaHHA (30,24+0,56°C) (p<0,05).

He 3HaiineHo BIPOTiIHUX KOPEJSLIA MK TPUBAIICTIO XBOPOOHM Ta XapakTepoM
JIKYBaHHs, CHPSIMOBAHOTO Ha KOPEKIil0 piBHSA rimikeMii. CyTTeBl 3MiHHM IIKIPHOI
TeMrepaTypyu KIHI[IBOK YacTO KOPEIIOBaJX 3 HAsSBHICTIO J1a0€TUYHOI peTHHOMATIl
(r=0,36, p<0,05) Ta cTyneHeM BUpakeHOCTI M1abetuyHoi Hedpomnarii (1=0,76, p<0,05).
VY MeHIii Mipi TpaiieHT TeMIepaTyp KOPEItoBaB 31 3JOPOBUM CIIOCOOOM >KHUTTS (1=-
0,54, p<0,05), moTpumaHHSAM HOpPM JieTHyHOro xapuyBaHus (r=-0,56, p<0,05),
A0CTaTHROI (hizuuHo0 akTuBHICTIO (1=-0,59, p<0,05). BuHukHEHHS aHrioOmaTii
KIHI[IBOK MPU3BOAWIO JO 3MEHILIEHHS I1HTEHCUBHOCTI KPOBOTOKY, 3HM)KCHHS
MeTa00JIIYHOT AKTUBHOCTI TKaHUH Ta, BIAMOBIIHO, A0 OUIbII HU3BbKOI TeMIlepaTypu
OUCTANBHUX IIISHOK HIr. Oprasi3M pearyBaB Ha 1€ HIJBUILIECHHSM apTepiaibHOIO
TUCKY. BinmideHa BiporiiHa Kopemsuis MDK cuctoiiyHuM AT Ta Temmeparyporo
naneiiB HIT (r=-0,56, p<0,05) (puc.1)

T=482.023" 8AT Correlation: r = -0,56
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METOJIOM PaHHBOT J1arHOCTUKH MOPYIIEHb KPOBOOOITY HUKHIX KIHI[IBOK Ta BUSIBICHHS
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pU3UKy (GopMyBaHHS TSKKHX (OpM M1a0eTUYHOI cTonmu. KputepieM Takoro pusuKy
MOXKHa BBaKaTH TrpaaieHT Temmepatypu Outeine 10%. 3a  pesyibTatamu
iH(ppauepBOHOI TEPMOMETPIi BCTAHOBJIEHO, IO IIKIpHA TeMIepaTypa MiAOMIOBHOI
MOBEPXHI CTOMHU Y MAII€HTIB TPYIH 3 THINHO — HEKPOTUYHUMH YCKIIATHEHHIMH Oyia
3HayHOo HmK400 (30,9+0,49°C) y mopiBHSHHI 13 TAaIli€eHTaMH 3 CHHAPOMOM
n1abeTUYHOI CTOMH, IO HAa JAHUW MOMEHT He MOTpeOyBaiu XipypriuHOTo JiKyBaHHS
(33,0+0,46°C).
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PiBHEHCBHKOTO JIep>KaBHOTO TyMaHITAPHOTO YHIBEPCUTETY
ORCIDID:

VYkpaina

AHoTamisg. TpamuiiiiHo Ha OCBITY TMOKJIQJA€ThCS 3aBAaHHSA 3aTyYCHHS
OCOOHMCTOCTI A0 ILIHHOCTEW KyJNbTYpH (AYXOBHUX 1 MareplajbHUX), IO CTBOPIOE
MpOCTip ISl 1HIWBIAyadbHUX TO3WTUBHUX TEPETBOPEHb 1 JJISi TyMaHICTUYHOTO
MOCTYIy cycnuibcTBa. [loTouHa KynbTypHa CHUTYyalis OCOOJMBOTO 3HAYEHHS HaJae
IiHHICHIH 0cBiTi. OCHOBOIO IIHHICHOI OCBITH € akcioyioridyHa napagurma. OCKuUIbKH, y
MPAKTUKY MIATOTOBKM (axiBIIB Yy raigy3l KyJbTypH 1 MHCTEUTB akKciomapaaurma
3aJlydyeHa HE MOBHOI MIPOI0 OOIPYHTOBYETHCS HEOOXIAHICTh 3aXO/IIB aKCioJIoTi3allii

OCBITHBOT'O TIPOIIECY 3 METOIO IMMOCUJICHHS OTO IIIHHICHO-CMHUCJIOBOT CITPSIMOBAHOCTI.

KynbrypHe i 1HTENEeKTyallbHE CTAHOBJICHHSI OCOOMCTOCTI OYEBUHO CKJIQHUM
MpoIiec, 10 y 4aci CmiBMIpHUH 13 camuM KUTTS. [Ipu 1iboMy came ocBiTa Bizirpae
KJIFOYOBY pOJib y (hOpMyBaHHI 0COOMCTOCTI, HAOYTTI HEHO 3HAHHEBOI'O M TBOPUOIO
MOTEHITIaTy, a TAKOXK 3aCBOEHHI TYMaHICTUYHUX MOPAJIHHUX I[IHHOCTEH W IIHHICHUX
OpI€HTALllN, 0 CYKYTHO BU3HAYaTUMYTh XapakTep il MailOyTHIX KUTTEBUX CTpATET1i

i, BOgHOYAC, XapaKTep CYCIUIBHOTO CepeloBUINA 1 3arajioM colliymy. Ha ocBiTy

MOKJIAJIA€ThCS CYCHUIBCTBOM (PyHIaMEHTAJIbHE 3aBIaHHs 3aJy4eHHs OCOOUCTOCTI 710
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CBITY KyJbTypH (y MaKCHUMaJlbHOMY CEHCI IIbOTO TOHSITTS), 3aCBOEHHS I[IHHOCTEH
KyJbTypH (IyXOBHHMX, >XUTTEBUX, MPOGECIHUX), IO CTBOPIOE MPOCTIp SK IS
1HAMBIAyaTbHUX TO3UTUBHHUX MEPETBOPEHb, TaK 1 JUIsI TYMaHICTUYHOTO 33 3MICTOM
MOCTYITy BCHOTO CYCIJIbCTBA.

Ie Tum Oinblie aKTyanbHO, SKIIO B3SITH 10 YBard TOM (hakT, 10 Ha HAIIMX OYax
Bi/I0YBAa€ThCS CTAHOBJICHHS HOBOi KPEaTWBHOI IUBLII3allli, 1 B IIMX YMOBax OCBiTa
MOBUHHA TOTYBaTU JIIOJUHY JJIS KUTTA y MIHJIUBIA peanibHOCTi, B TOMY YHCIHI JI0
CUTYyallli IEPEOCMUCIICHHS LIHHOCTEN ¥ (popMyBaHHS HOBMX I[IHHICHUX Opi€HTAIliH.
3penTor0 IIHHICTh CaMOi OCOOMCTOCTI MPSAMO KOPENIOE 3 PIBHEM ii KyJbTypH
XapaKTEpOM I[IHHOCTEM, iK1 BOHA crioBiaye. OTOX IIHHICHA OCBITa MOTPAIUISE Y IIEHTP
JOCIIJHUIBKOI yBark, a cam Ied (EeHOMEH, JIOTIYHO, MOTpedye CremiaabHOro
OCMUCJICHHS.

[lepeayciM BIO3HAYUTMO, IO HHUHI Y BCHOMY CBITI CIIOCTEPIra€ThCS 3HAUYHE
3pOCTaHHs IHTEPECY A0 IIHHICHOI OCBiTH. [Toka30B0, 110 OpraHizallisi EKOHOMIYHOTO
ciiBpoOiTHunTBa Ta po3BUTKY (OECP) y 2015 pori BkiItouMia OIIHIOBAHHS PHUC
XapakTepy 10 cBoe€i IIporpamu MiXKHApOJHOTO OI[IHIOBAHHS, HA/IalOYU SIK HIKOJIH
0COOJIMBOTO 3HAYEHHS MiJTOTOBII CTYACHTIB 3 KpallUMH «M SIKUMH HaBHYKaAMU,
TaKUMU K CIIBOpALs, CHIBIEPEKUBAHHS, TPUUHATTS PIIIEHb Ta 1HIII, 10 OYEBUIHO
MaroTh IiHHICHUY acnekT [1]. He nuBHO, o y mporpami « The Future of Education and
Skills 2030», saxa Takox Oyja yKjIaJeHa eKCIepTaMH 3rajJiaHoi OpraHizarli,
HaroJIOUyeThCsA, 110 HUHI € HEOOXIJHICTh TOTOBHOCTI /0 isUTBHOCTI Y HOBHX
KYJbTYPHUX ¥ TEXHOJOTIYHUX YMOBAX Ta MOXKJIMBOCTSX, TOMY Ha 4aci MOBa HeE JIUIIIE
npo mnpodeciiiHi KOMIETEHTHOCTI, ajie ¥ MpO HAasABHICTh OCBITHIX IMEPEIyMOB
(3HaHHEBUX Ta €MOIIMHUX) JJIs1 peai3allii BIaCHOTO MOTEHIIATy, HABUUOK CIIPUSHHS
KUTTIO THITUX JIFOJIEH W JOMOMO31 KpamomMy MaiiOyTHroMYy [2].

CBo€10 4eproro, aMepuKaHCbKUW OociaiiHUK MapeuH bepkoBuil posrisgae
I[IHHICHY OCBITY $IK aJbTEPHATUBY MOpPAJbHIA OCBITI, L0 MOJISITa€ Yy MpParHEHHI
CTBOPUTH TEJAroriuHi yMOBU Ta JIOTOMIXKHI CTPYKTYPH ISl CIIPUSIHHS PO3BUTKY
MMO3UTUBHUX, €TUYHUX, MPOCOIIAJIbBHUX HAXUJIIB Ta KOMIETEHIIIM y MOJIOI, 30KpemMa

II0J10 TIOCWJICHHS iXHBO1 CIIPSIMOBAHOCTI Ha akajeMiuHi gocsrHeHHs [3]. BomHouac,
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aMepUKaHCHhKUW HAyKOBEI[b MOB’S3Y€ IIHHICHY OCBITY 13 ()OPMyBaHHSM XapakTepy
ocobuctocti. Taka Mo3uIlisl OYEBUIHO MPOJIOBXKYE TPAAUIIIIO 3aII0YaTKOBaHY CBOTO
yacy aMepUKaHChKMM ncuxosoroM Kapnom Pomxepcom, sSkuil 3anporoHyBaB
KOHIICTITYaJlbHE IMOHSATTS  «IOBHOLIHHO (yHKIIOHYIoua ocoouctict»  (fully
functioning person). Tyt Haerscs npo (1) ocoOMCTICTh 3MaTHY 3aCTOCOBYBATH CBOI
TagaHTH ¥ 3mi0HOCTI, (2) pedraekcyrouy ocobucrticth, (3) Taky, MmO TMparHe
CaMOBJIOCKOHAJICHHS 1 camopeaitizaliii, (4) HapemiTi, 0COOMCTICTD, sIKa YCBITOMITIOIOYH
BJIACHY IIIHHICTH 37]aTHA PUHAMATH 1 IOBAYKaTH BUCOKY LIHHICTH 1HINUX JfoAeH [4, C.
32-34].

[TokazoBo, 1110 CBOT0 Yacy Ipyrnor0 aMepUKaHChKUX JIOCIITHUKIB OYJIM TPOBE/ICHI
KOMIUIEKCHI JIOCTIJIKEHHS, SIK1 IOBEJIM, 10 TYMaHITapHa OCBITH, TOOTO HaBUAJbHUM
MIPOIIEC B OCHOBI SIKOTO 3HAXOIATHCS JUCIUIUTIHY 3 MOTY>KHUM I[IHHICHOYTBOPIOIOUUM
noTeHIianoM, — ¢uiocodisi, €TUKa, €CTeTUKA, KyJIbTYpOJIOTis M 1CTOpPis KYyJbTypH
TOIIO, 3a0€3MeUyI0Th MOTY>KHUM MO3UTUBHUM MOTHUBAIIMHUNA €(EKT 070 SKOCTI,
AKUW HE Ja€ >KOACH IHIMKA BUA HaBuaHHs. [Ipy 1IbOMy HAyKOBO MOBEIEHO, IIO
pe3yiabTaTaMu BUBYCHHS T'yMaHITAPHUX W KyJbTYPHO-MHUCTEIIBKUX JUCIHILTIH €: 1)
KpUTUYHE MHCIEHHS Ta IIMPOKI aHANITHUYHI HABWUYKW; 2) BMIHHS HaBYaTHCS; 3)
HE3JIEKHICTh MUCIIEHHS;, 4) 31aTHICTh A0 OaYeHHs BCiX CTOPiH MpoOjaeMu (eMmaris);
5) caMOKOHTPOJIb JJ1s1 OUTBLIOT JTOSUTBHOCTI; 6) BIEBHEHICTD Y JTiAEPChKUX 3A10HOCTSIX;
7) 3HaTHICTb 1O 3pUIMX COLIAJIbHO-EMOIINHUX CY/KeHb; &) MNPUXUIIBHICTH 10
Ji0epanabHUX IIHHOCTEH; 9) aKTUBHICTh U 3aI0BOJICHHS BiJl KYJBTYPHOTO JOCBITY [5].
Jlonamo, 10 KOKeH 3 BKa3aHUX Pe3yJbTaTiB Ma€ I[IHHICHUWA BUMIp 1, BOJHOYAC,
3acBiquye (akt (1 MIpy) CTAaHOBIEHHS I[IHHICHO-OPIEHTOBAHOI TyMaHICTUYHOI
ocobuctocTi. BapTo Takox BI3HAUYUTH, 110 MOAI0HE 3a 3MICTOM JOCIIKEHHS OyJI0
nposeaeHo B 2007 poii Trpynorw aMepUKaHCHKUX HAyKOBIIB 3 YHIBEPCUTETY
Miuurany. BoHO 3MICTOBHO MIATBEPAWSIO aKTYyaJdbHICTh PE3YIbTATIB JOCTIIKEHHS
MOHAJ  JABAIUATUI ITUPIYHOI  MPO  TO3UTUBHUKA  eDEeKT  JUCHMIUTH 3
[IHHICHOY TBOPIOIOYNM TMOTEHITiaaoM [6].

BoaHouac, He3BakarouM Ha Te, 110 3a OCTaHH1 ASCATHIITTS HAKOITMYEHO IIEBHUM

JIOCB1] BHECEHHSI I[IHHICHOT KOMITOHEHTH B OCBITHIM MPOIIEC 1 TOCI TeMa aKC10J0TIIHUX
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3acaj npoeciitHOT MArOTOBKHM HE € BUYEPIAHOIO, @ OCBITHS MPAKTHUKA Y BUIIINA IITKOJI1
HE B MOBHIN Mipi OpiEHTOBaHA Ha PO3BUTOK OCOOMCTOCTI M CTAaHOBJIEHHS 1i IIIHHICHOI
cBimoMOCTi. MycuMO BH3HATH, IIO MPAaKTHKa JOBOAUTH — TE€Ma I[IHHICHOI OCBITH
MICTUTh OUIbIIE NHTaHb HDK BIANMOBIAEH. 30KpeMa, 3TiIHO 3 JOCTIIHKEHHSIM
mBeaAcbkoro HaykoBisi Pobepra TopHOepra, sKuil HOCHIIUB TyMKY €BpPOMEHCHKUX
OCBITSIH IIOJ0 IIHHICHOI OCBITH, Ha Cy4acHOMY eTari (opMyBaHHsS LIHHOCTEH M
3100y TTS aKCIOJOTIYHMUX 3HAHb €: 1) HalyacTile peakKTUBHUM 1 He3allJIaHOBAHUM; 2)
BOY/IOBaHUM Y MOBCSIKJECHHE MIKIJIbHE KHUTTA 3 aKIIEHTOM Ha MOBCSKACHHY TOBEIIHKY
VYHIB Yy HIKOJI $IK IOCTIHHO TpuBaioua HedopMmalibHa HaBuajbHa Mporpama; 3)
4acTKOBO a00 TEepeBaXHO HECBIIOMO 31HCHIOEThCS Bukiagadyamu [7]. Kpim Toro
YKpaiHChKO-TIONbChKU HaykoBuil TangemM — IOpiit Ilenex ta [aniens Kykia,
BKa3ylOTh Ha T€, 110 MEPENIKOJ00 Ha NUIAXY JAeTepMiHAIlll MIHHICHUX MPIOPUTETIB
OCBITHBOI rajy3i Ta «aKCloJIOr13alis» OCBITHBOIO IPOCTOPY HUHI € LIIHHICHUI BaKyyM,
110 YTBOPHUBCS Y Cy4acHI CUCTEM1 OCBITH, 1110 BOHU ii yB’A3YIOTh 3 TIEPEXOJIOM BiJI,
«3HAHHEBO (aBTOpHUTApHOI) OCBITHBOI ~ MapagurMu  J0 napajaurMu
JIIOIMHOLICHTPUYHOI (TyMaHICTUYHOI) [8, ¢. 86].

Curyariis 3 TpOCyBaHHSIM aKCIOJIOTIYHOTO MIAXOAY y MpakTUKY TpodeciitHoi
OCBITM OYEBHUJHO YCKJIAIHIOETHCA 1€ W TUM, IO B Cy4YaCHIM Hayll € 1 KPUTHYHE
CTaBJeHHs 110 akciojorii. IIpenmeroM nuckycii, 30KkpeMa, € MEXi 3aCTOCYyBaHHS
akciojoriyHoro miaxoay. KpiMm Toro, IiHHICHIH Teopii 3aKUAAIOTh EKJIEKTUYHICTh
CUCTEMH KpUTEpIiB aKCIOJOTIYHOTO aHaTi3y U, MOAEKYAH, HEJIOTTYHOCTI (POpMyBaHHS
YVHIBEpCAJIbHUX I[IHHOCTEH aKCIOJOTIYHOTO aHajizy. 3pemITor J0Ci JUCKYCIHHUM
3QIMIIAIOTHCS JIBa (PYHIaMEHTAIbHUX TOHATTS aKCioJIoTii — IIHHOCTI Ta IIIHHICHI
opieHTauli. BTiM, MU MOAUISIEMO TOUYKY 30py, IO «TakKi AMCKYCli METOJO0JIOTTYHOIO
MJIaHy OYEBUIHO € IUJIKOM HOPMAJIBHHUMH Ta KOPUCHUMH JJisi OYyJIb-sIKOT HAyKOBOI
JUCHUIUTIHM 1 TEBHOK MIPOK MIATBEPKYIOTh COI1aJIbHO-TBOPYUN TOTEHIIIAI
akciosiorii» [9, c. 9]. Bognouac, o3Ha4YeHl MAUCKYCli MalOTh OYEBUIHUM
METOIOJIOTIYHUHN XapakTep 1 He MPUMEHIYIOTh 3HAYEHHS 1 MOTEHINaTy IIHHICHOI

OCBITH.
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Ha miacraBi onpanboBaHOTO MaTepiayly IIHHICHY OCBITY MM BHU3HAYaEMO SIK
CYKYIIHICTh mpoleciB ¢dopmaapHOi Ta HedOpMaabHOI OCBITH, IO CHPUSIIOTH
JOJyYCHHIO 10 IIHHOCTEH, ()OPMYBAHHIO IIHHICHUX Opi€HTaIliid. MeTor MiHHICHOT
OCBITH € CTAHOBJICHHSI IIIHHICHO-CMHUCJIOBOI chepH i BUCOKOT aKC10JIOTTYHOT KYJIBTYPH,
SIK OCHOBY BU3HAYCHHS KUTTEBUX CTPATET1H, BUPIIICHHS MOPATbHO-CTUIHHUX MPOOIIEM
W 3AiiICHEHHSA I[IHHICHOrO BHOOpPY. 3MICTOM MIHHICHOI OCBITH € O3HAMOMJICHHS,
PO3YMIHHS W TNPUAHATTA YHIBEPCAJbHUX T'yMaHICTMUYHMX I[IHHOCTEH, IO
BiIOOpaXalOTh [HUBUTZAIIMHUN ¥ KyJIbTypHO-ICTOPHUHUN JOCBi, a TaKOX
(dhopMyBaHHS IPYHTOBHHUX aKCIOJOTIYHUX 3HAHb, 110 BIIKPUBAE MOKIIUBICTH TBOPEHHS
I[IHHICHOI KapTUHU CBiTY. OCHOBOIO I[IHHICHOT OCBITH € aKC10JIOT14HA MapaJurma, Ky
MU TOTPAaKTOBYEMO SIK CYKYIIHICTh JIOCATHEHb aKCIOJIOTIYHOIO 3HaHHS, WIO
BU3HAYAIOTh HEOOXIAHICTh MOPYIICHHS CYCHUIBHUX MPOOJEMHUX MHUTaHb Ta IX
BUPILIEHHSI Kpi3b MPU3MYy CY4YacHOI LIHHICHOI TEOpil 3 YypaxyBaHHSIM MOTOYHOI
KyJbTYpPHOI, B TOMY YHCJIl, {IHHICHOI CUTYaIlil.

[TeBHOIO 0COOJIMBICTIO IIHHICHOI OCBITHU HAIlEBHO MOYKHA BBaXKAaTH T€, 1[0 BOHA
CIIpUSIE PO3KPUTTIO TMOTEHIaTy (B TOMY YMCIHi, aKCIOJOT1YHOT0) OCOOMCTOCTI 1
BoJHOYAC (opMye IIHHICHE CTaBJIEHHS CTyJACHTAa JI0 HAaBKOJHUIIHBOTO CBITY,
PI3HOMAaHITHHX BiJHOCHH, YYaCHUKOM SIKMX JIOBOIUTBLCS CTaBaTH, IO 3YMOBIIIOIOTH
MOIIYK, OIIIHKY, BHOIp 1 MPOEKIII0 ONTUMAJIBHUX M I[IHHICHO-3BOXKEHUX >KUTTEBUX
pimeHb. BogHouac, cywyacHa IiHHICHA OCBiTa mepeadavae 3BEpHEHHS 10 3aXOJiB
1HHOBaTHU3allil OCBITHBOT'O MPOIECY 3 METOK MOCHJICHHS MOTro IIHHICHO-CMUCIOBOT
CIpsIMOBAHOCTI. 30Kpema, MAEThCS TMPO CTBOPEHHS IENaroriyHUX YyMOB, IO
e(DEeKTUBHO CIPHUATHMYTh PO3BUTKY I[IHHICHO-CMHUCIOBOI cdepru OCOOHCTOCTI, ii
aKCl10JIOTTYHOT KYJIbTYPH SIK HEB1JI’€EMHOTO €JIEMEHTY 3arajibHO1 KYJbTYpH. 3PEIITOIO,
MOKHa TaKOXX pO3IJIAaTH LIHHICHY OCBITY SIK croci® (opmyBaHHS 00pasy CBITY,
BJIACHOTO JIFOJICBKOTO 00pa3y i oOpasy OakaHUX BIJHOCHH 3 HABKOJUIIHIM CBITOM
(coLiaibHUM U IPUPOJHUM), 1110 MAIOTh T'YMaHICTUYHE CIIPSMYBAaHHS.

KoHnentyanpbHOO [JI1  HAIMIOTO JOCTIDKEHHS € OOIpyHTOBaHa JIyMKa
ykpaiHcekoi gocmiaauii Jlrogmunu Ilenex, mo miHHOCTI Ta IIHHICHI Opi€HTAIlli He

MOKJIMBO HaB’SI3aTH CHJIOI0, BOHU BaKKO OOTPYHTOBYIOTHCS y HAYKOBHUH CrociO, 70
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TOT'0 K BOHU NepeOyBaIOTh Y MOCTINHINA JUHAMII, OTOX (POpMYBaHHS LIIHHOCTEHN Ta 1X
MeBHOI iepapxii € CyTo 1HIUBIAyabHOO cripaBoto [10, c. 47]. Ilpu 11boMy TOCIITHULIS
BKa3ye, MO YMOBH (pOpMyBaHHS OCOOMCTHX IIIHHOCTEW Ta IIHHICHHX OpI€HTAIlIH
MOKHA TIOJIUTUTH Ha 30BHIIIHI (CEpeIOBHUILE, COIIyM, KYJIbTYypa, B IKMX 3a(iKCOBaHI
I[IHHOCTI) 1 BHYTpimHI (moTpedu, iHTEpecH, BIACTUBOCTI ocoOuctocti). O3HaueH1
YMOBH HEOOXITHO BpaxOBYBaTH Yy IMpoliecl 3AIHCHEHHS I[IHHICHOI OCBITH MJis
JOCSITHEHHST MaKCHUMaJbHOTO e(deKkTy y (hopMyBaHHI IIHHICHO-CMHUCIOBOI cdepu i
BHCOKOT aKC10JIOT1YHOI KYJIBTYpH 37100yBaua OCBITH, 30KpeMa y TpoIiieci mpodeciitHoi
MIrOTOBKY MailOyTHROTO (haxiBIisd B raigy3l KyJIbTypH 1 MUCTEIITB.

B3arani 1iHHICHa OCBiTa 3a CBOIM 3MICTOM 1 CHPSIMOBAHICTIO OYEBHIHO
CITIB3BYYHA 3 KOHIIEMIIIEI0 OCBITH i BUXOBaHHS, 1[0 IMEHOBAaHA B Cy4YacHIl 3axiJHIN
¢bimocodii OCBITH SIK «HOBUM T'yMaHi3MOM». ['yMaHI13M SIK IPUHIIUI CUCTEM OCBITH 1
BUXOBAHHA MOJISETHCSA aIEITAMH Pi3HUX MEJAroriyHux 1 gurocopebkux mkin. [pu
[bOMY, K BKa3y€ YKpaiHChKHM JAOCTIIHUK BikTOp 31HUEHKO, MPUXUIHBHUKH «HOBOTO
TYMaHI3My» «IOB’SI3YIOTh MPOIEC BUXOBAHHS 3 I[IHHICHOIO Opi€eHTaIliero aroeil. Ha
iXHIO TYMKY, (1710c0(isi BUXOBaHHS MOBHHHA YITKO OKPECIUTH KOJO I'YMaHICTUYHUX
W comiaNibHUX 1 MOPAJIbHUX I[IHHOCTEH, BU3HAYUTHU CYCIUIbHI IHCTUTYTH, TTOKIMKaHI
dbopMyBaTH Opi€HTAIil0 Ha I LIHHOCTI, OOIPYHTYBAaTH  CITIBBIIHOIIECHHS
IHAUBIAYyAIbHUX 1 COLIQJIBHUX SKOCTEM OCOOMCTOCTI, sIKI MOINIM O CHOpUATH
YTBEPKEHHIO B CYCIIILCTBI «ayXy Aemokparii» [11, c. 9]. KpiM Toro, npuxuibHUKU
1i€i KoHuenmii y ¢@inocodii OCBITM 1 BUXOBAHHS NPUIUISIOTH YMMAJO YBaru
OOTpyHTYBaHHIO METH MOPAJbLHOI'O BUXOBaHHS, HOT0 METO/IIB 1 3aCO0IB.

Buknaneni Buie mosuinii 1moa0 (EHOMEHY IIHHICHOI OCBITH OOYMOBIIIOIOTH
HEOOXI1THICTh CTBOPEHHS, PO3BUTKY 1 peamizanii aKC10JIOT1YHOTO
(axciOpO3BUBAIILHOTO) CEpEeAOBHINA y Tpolieci mpodeciitHoi MiATOTOBKH y BHIIUN
IIKOJI, SIK 3aCO0y CTaHOBJICHHS I[IHHICHO-OPIEHTOBAHOI I'yMaHICTUYHOI OCOOUCTOCTI.
[IpiopUTeTHUMH TAKOTO MPOCTOPY € 3aralIbHOKYJIBTYpPHI, TyMaHICTUYHI LIHHOCTI, 110
MPEJICTaBISIIOTh KyJIbTYPY Y BChbOMY ii ICTOPUYHOMY, 3arajibHOJIIOJICBKOMY 0araTcTsi,
0araTroMaHITHOCTI KyJbTYpHUX (OpM 1 LIHHOCTEH KyJIbTypu. «BaxmuBo, 100

HABYAJbHO-BUXOBHHUI MPOCTIP CHUCTEMHO 3aCHOBYBABCS Ha IIHHICHO-TIPUHITUTIOBUX
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KOHCTPYKTaX  (PEHOMEHOJIOTTYHO-TIOBEIIHKOBOIO  CTBEP/UKEHHS  T'yMaHICTUYHO-
MUPOJIFOOHUX CBITOTJIAJIHMX OpIEHTAIllM, KIIOYOBOIO 3 SKHUX Ma€ OyTH BHU3HAHHS
abCOMIOTHOI IIHHOCTI KOXHOI Jroguam» [12, c. 109]. Takuii mpocTip BUKOHYE
(YHKIIII0O aKCIOPO3BUBAJILHOIO CEPEIOBHUINA, Y MEXaX SKOTO 31MCHIOETHCS OCBITHIM
MpoIIeC CIPSMOBAaHUN Ha (POPMYBaHHSI IIHHICHO-CMHCIIOBOT chepH Ta aKCioJOTigHOT
KyJIbTYpH, SK TIOKa3HUKIB C(HOPMOBAHOCTI MPUHLMIIOBO BAXJIMBOI MPOQeciitHOi
KOMITETEHTHOCTI — aKClOJIOT14HOI. [HIIMMM clioBaMM, peajizaifis MeTH I[IHHICHOI
OCBITH — C(HOPMOBAHICTh AaKCIOJOTIYHOI KOMITETEHTHOCTI, OCSTAETHCS MUITXOM
pO30yIOBH aKCIOpPO3BHUBAJIBLHOIO cepeaoBuia. OTox Ied ¢(eHoMeH TMoTpedye
CHEI1aJbHOTO BUBYEHHSI, 30KpEMa Yy KOHTEKCT1 MPodeciitHOT MIArOTOBKH MaltOYTHHOTO
(axiBLs B raigysi KyJIbTypH 1 MUCTELTB.

AKTyalbHICTh IIHHICHOI OCBITU y KOHTEKCTI MpodeciiiHoi MiAroTOBKU
MaiOyTHIX (paxiBUIB Yy raiay3l KyJbTypH 1 MUCTEUTB 3yMOBJIEHa THM (PaKTOM, LIO
MIPEJACTABHUKU LI€i Tally3l YU HE HAWOUIbIIEe MOTPEOYIOTh aKCIOJOTIYHUX 3HAHb SIK
OJIHOTO 13 J1€BUX 3acO0IB CaMOpPEryJiAlii 1HAUBITYaIbHOTO M CYCIUIBHOTO JKUTTS,
BU3HAYECHHS JKUTTEBUX CTPATEril ¥ 3A1MCHEHHS MOPAIbHO-€TUYHOTO W LIIHHICHOTO
BHOOpy. CBOIO TO3MINIO IOJO0 IEPCIEKTUBHOCTI IIHHICHOI OCBITH y KOHTEKCTI
KyJbTYPHO-MHUCTEIBKOI MpPOQeCciiHOl MIATOTOBKM MU OOIPYHTOBYEMO TaKUMH
MOJIO’KEHHSMHU:

1. JIyist MOTOYHOT KYJIBTYPHOI CUTYyaIlll XapaKTepHEe 3aroCTPEHHS PI3HOTO POy
po0JsIeM, BUPILIEHHS SIKUX, CEPE] 1HILIOTO, MOTPeOye BUCOKOI KYJIbTYpHU, B TOMY YUCII
I[IHHICHOI, OCOOMCTOr0 W CYCHUJIBHOTO IUIaHy. 30KpeMa, HUHI BiIOyBCS PO3PHUB Y
CMHUCIIOBIM ¥ IIHHICHIM KOMYHIKAIll TTOKOJIIHB, a KJaCHYHa KyJIbTypHa CHaAIINHA, il
IYyXOBHI i MaTepiaibHi LIIHHOCTI BTPA4YaloTh CBOIO Bary M akTyalbHICTb.

2. HanexxHuM 4MHOM oprasizoBaHa ¥ (yHKLIOHYyIOYa Tally3b KyJbTypH Ta
MUCTEITB PO3TIISIIAE€THCS BAKIMBIM YHHHUKOM CTaJOro PO3BUTKY, a TAKOXK 3aCO00M
YTBEPAXKEHHSI 17Iel IeMOKpaTii, KyJbTypHOI IEeMOKpAaTIi il po30yJ0BU POMaJITHCHKOTO
cycrniibeTBa. EdexTuBHICTH ramy3i Ta ii MOTEHINAT MpSAMO KOPENIIOITh 3 PiBHEM

aKClOJIOTIYHOI KyJNbTypH 1i mpeacTaBHUKIB. DopMyBaHHS BHCOKOTO pIBHS TakKoi
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KyJbTYpH BUMAarae 3ay4eHHs HaIlpaltoBaHb I[IHHICHOI Teopii (aKcioJorii) B OCBITHIN
polec, 30KpeMa y KOHTEKCT MpodeciitHOT MiArOTOBKHY.

3. BupimeHHs mnuTaHHS KyJIbTYpHOTO TiJAHECEHHS (IHAUBIAYadbHOTO ¥
CYyCHIJILHOTO) MOTHBYE 0 BIAMOBIIHMX 3yCHJIb B OCBITHIM ruiomuHi. OcCBiTa B
MPUHIINII BIITpae KIOYOBY pojb y popMyBaHHI ocoOHCTOCTI. | came Ha iHCTUTYTH
OCBITH TOKJIa/ICHE 3aBJIaHHA 3JIy4€HHS OCOOMCTOCTI JI0 CBITY KyJbTYPH i 3aCBOEHHS
IIIHHOCTEH KYJIBbTYPH, 110 CTBOPIOE MPOCTIP SAK JUISA 1HAUBIAYAJBHUX TaK 1 CYCIUIBHUX
MO3UTUBHUX TMEpeTBOpPeHb. HUHI )X aKkTyaldbHUM € MHUTAaHHS PO3BUHEHOI ILIHHICHOT
KyJIbTYpH M TMepeayciM y TMpeACTaBHUKIB ramay3l KyJbTypH 1 MMCTEUTB, OTOX
aKTyali3y€eThCsl TEMA I[IHHICHOT OCBITH.

4. LliHHICHY OCBITY BBa)Xa€MO BaXKJIMBUM KOMIIOHEHTOM TI'yMaHi3alli Cy4acHO1
OCBITH (30KpeMa, YHIBEPCUTETCHKOI), a TaKOX PO3TIATAEMO SK 3aci0 PO3BUTKY
KpEaTUBHO-IIHHICHUX W KPUTUYHO-I[IHHICHUX BJIACTUBOCTEN OCOOMCTOCTI MallOyTHIX
(daxiBIiB y ramy3i KyJbTypd 1 MHUCTEUTB. BKazaHa TMO3UIIS MiATBEPIKYETHCS
TEOPETUYHUMHU HaIpAIlOBaHHSAMU IMEaroriyHoi Teopii 1 NPaKTUKU W Mae CBOE
B1JI00pa)KEHHA Y CUCTEMI MIXKHAPOJHUX i HAllIOHAIbHUX HOPMATUBHO-TIPABOBUX aKTIB
y cdepi OCBITH.

5. OCHOBOIO I[IHHICHOI OCBITM € akcCIOJIOTIYHA Mapaaurma, sKy MH
MOTPAKTOBYEMO SIK CYKYIHICTh JIOCSTHEHb aKCiOJOTIYHOTO 3HAHHSA, 1[0 BU3HAYAIOThH
HEOOXITHICTh MOPYIIEHHS CYCIUIBHUX MPOOJIEMHUX MUTAaHb Ta X BUPIIMIEHHS KPi3b
MPU3MYy CYYacHOI LIIHHICHOI Teopli 3 ypaxyBaHHSAM MOTOYHOI KYJbTYpPHOI, B TOMY
YHCI, IIHHICHOT CUTYyallii. Baromoro mpuunHo10 3B€pHEHHS JJO TEMU I[IHHICHOT OCBITH
y mporeci mpodeciiHOi MiArOTOBKM ManOyTHIX (axiBIiB y Taly3i KyJbTypH 1
MHUCTEITB € T€, 1[0 BOHA CIIPUSAE PO3KPUTTIO JYXOBHOTO MOTEHIIATY OCOOUCTOCTI 1
BojHOUac (opmye IIHHICHE CTaBICHHS JO HABKOJMIIHBOTO CBITY, (opmye
aKCIOJIOTIYHI KOMIIETEHTHOCTI $SK OCHOBU BH3HAQUYEHHSI IKUTTEBUX CTpaTErii,
BUPILIEHHS MOPAJIbHO-€TUYHUX MPOOJeM il 31MCHEHHS LIHHICHOIO BHOOPY fK Y
IYyXOBHOMY Ta 1 MaTepiaJbHOMY KOHTEKCTaX.

BucHoBku. OT)Xe, HUHI € MiJICTaBU CTBEP/KYBATH, 11O TOTOYHA KYJIbTypHA

CUTYyallisl CIIOHYKa€ IMO-HOBOMY 3aCTOCYBaTH yCl1 MOTEHIIMHI MOXJIUBOCTI IIHHICHOT
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ocBiTU. OCTaHHIO MU TOTPAKTOBYEMO SIK MPOIEC 3aIy4EHHS OCOOMCTOCTI 0
aKCIOJIOTIYHOTO 3HAHHS INUIAXOM BHUKOPHUCTAHHS PI3HOMAHITHUX TMEAaroriyHux
METOJIMK, II0 CHPUAIOTH SK 3aCBOEHHIO 3MICTY aKcCIOJorii, Tak 1 CHPUMHATTIO
I[IHHOCTEH, (hOPMYBaHHIO 1HAMBITYyaTbHUX 1€papXiil IHHOCTEH, IIIHHICHUX Opl€HTAIIIHi
MO3UTUBHOTO JJISi COILIYMYy XapakTepy. 3aBJaHHSAMHM IIIHHICHOI OCBITH € HEMpPOCTO
3aCBOEHHSI ITOHATH, PUHIIMITIB 1 KOHIICTIIIH IHHICHOT TEOpii, 1 HEe JTUIIIe MOTHBAIIIS 10
3BEPHEHHS JI0 aKCIOJIOT1YHUX 3HaHb, ajie 1 (POpMyBaHHS I[IHHICHUX OpIEHTAIIIH,
I[IHHICHO-CMHUCJIOBO1 cepH, aKCIONOTIUHOI CBIIOMOCTI Ta KyJbTYpH, SIK OCHOBU AJIs
MOOYIOBH KUTTEBUX CTPATETIH.

Boaxouac, HaMu BCTaHOBJIEHO, IIO T€Ma aKCIOJOTIYHUX 3acaj npodeciiHol
MIATOTOBKY y BHUIIIN IIKOJ1 HE B MOBHIM MIpl OpIEHTOBaHA Ha PO3BUTOK OCOOMCTOCTI
1 cTaHOBJICHHS 11 IIHHICHOT cBigoMOCTi. OCTaHHE 3yMOBIIIOE HEOOX1THICTh 31HCHEHHS
3aXO0/1B AKCIOJIOTIYHOI 1HHOBATU3allli OCBITHBOTO MPOLECY 3 METOI0 MOCHJIEHHS HOro
IiHHICHO-CMHUCIIOBOT  CTIPAMOBAHOCTi. MjeThcss Npo 3aBJAaHHSA —HANPAIIOBAHHS
MEJAaroriYyHuX yMOB, M0 €(EKTHUBHO CIPUATUMYTh PO3BUTKY I[IHHICHO-CMHCIIOBOT
cdepu 1 aKC10JIOTIYHOI KYJIBTYPH 0COOMCTOCTI MaOYTHIX (paxiBLiB Y raiaysi KyJbTypu
1 mucrenTB. lIepCreKTMBHMM IIJIAXOM TaKoi aKCIOJIOTIYHOI I1HHOBaTH3aIil €
CTBOPEHHSI, PO3BUTOK 1 peai3allis aKCiOpO3BUBAJILHOTO CEPEJOBHINA Yy MpOolLeci
npodeciitHoi miAroToBKH (haxiBIliB BKa3aHOTro npod 0. BiAMoBiHO MOCTa€e 3aBIaHHS
3MIMCHEHHS CIEIIATbHOTO JOCHIKEHHS MO0 TEOPETUYHUX OCHOB MPOEKTYBAHHS

aKC10pO3BUBAJILHOIO CEPEIOBHINA Y 3aKJIaaX BUILOI OCBITH.
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PHILOLOGICAL SCIENCES

MULTIMEDIA TECHNOLOGY APPLICATION IN
TEACHING OF ENGLISH

INanaka FOaus MuxaidioBHa,
MpenoiaBareiib Kageapbl MHOCTPAHHBIX S3BIKOB KHeBCKOTO
yHUBepcuteTa uMeHu bopuca [ puHueHKa

Galka Yulia,
teacher Borys Grinchenko Kyiv University, jsunny@ukr.net

The rapid rising and development of information technology has offered a better
pattern to explore the new teaching model. Educators should integrate multimedia into
their lesson plans as much as possible. But in the process of integrating technology into
the classroom, they should not miss solid lesson plans and cutting edge, interactive
instruction. Cutting edge technology is very useful, but it will never replace the value
of a powerful teacher-student relationship.

There are teachers who use cutting edge technology, but the majority of teachers
still teach in the traditional manner. These traditional manners are not bad or damaging
the students, they are proving to be useful. However, there are many more opportunities
for students to gain confidence practice and extend themselves.

There are many techniques applicable in various degrees to language learning
situation. The teaching principle should be to appreciate new technologies in the areas
and functions where they provide something new and useful, and never let machines
takeover the role of the teacher or limit functions where more traditional ways are
superior.

The reasons of multimedia technology application in English teaching are: to
support students’ interest in study; to encourage students’ communication ability; to
widen students’ knowledge and understanding of culture; to improve teaching effect;
to improve interaction between teacher and student; to create a context for language
teaching; to provide flexibility to course content.

In spite of advantages of application of multimedia technology to English class
teaching has to improve teaching effect and students’ overall capacities, there are some
problems existing in practical teaching, such as:

major means replaced by the assisting one. It is observed in practice that a lot of
teachers are active in multimedia technology application but not proficient enough to
handle it confidently. Modern educational techniques should serve an assisting
instrument rather than a target; and that should not dominate class;

loss of speaking communication. The introduction of multimedia technology
featuring audio, visual, textual effect results in lack of communication between
teachers and students, replacement of teachers’ voice by computer sound, and teachers’
analysis by visual image and students have few chances for speaking communication.
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Students are made viewers rather than the participants of class activities;

the restriction of students’ thinking potential. Due to over-demonstration and pre-
arranged order, the courseware lacks real-time effect and cannot give feedback. It
ignores emphasis and importance in teaching;

abstract thinking replaced by imaginable thinking. To enhance the students’
abstract thinking, the multimedia technology makes content easier, and with its unique
advantages, it can clarify the emphasis in teaching. While if the image and imagination
in students’ mind were merely showed on the screen, their abstract thinking would be
restricted and logical thinking would waste away. At present the decreased students’
reading competence has become a major concern for reason that textual words are
replaced by sound and image, handwriting by keyboard input.

In order to ensure the function of multimedia in practical teaching it should be
noted that:

teachers should still play the leading role and their position could never be
replaced by the computer. For instance, the introduction to each lesson and speaking
communication is a good way to improve students’ listening and speaking which the
computer cannot fulfill;

the computer screen can’t substitute the blackboard. Experienced teachers know
well that a perfect courseware is an ideal project in mind, and that in practice they need
to enrich the content on the blackboard with emerging of new question raised by the
students;

ware programs cannot take the place of students’ thinking and practices. When
working on and utilizing the courseware, teachers need to encourage the students to
use their own mind and speak more, actively join in class practice;

multimedia technology should not be overused. Teachers should not totally apply
multimedia technology in their teaching. It is a part of a complete teaching procedure.

In practice, if multimedia technology would be properly implemented in English
teaching, the students could make full use of English speaking and listening materials
and develop their overall skills and abilities.
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resource]. — Mode  of access: http://www.ipedr.com/vol33/030-ICLMC2012-
L10042.pdf.
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PHILOSOPHICAL SCIENCES

OCOBJIMBOCTI MACOBOI KYJIbTYPH SIK ®EHOMEH
XX CTOJITTHA

Cymuenko Ipuna B’siueciiaBiBHa,

KaHauaaT GimocoPChKUX HAYK, TOIEHT,

JOTICHT KadeIpy KyJIbTYyPOJIOTii

Opecwkuii HallioHaIbHUM yHIBepcTUTeT iMeHi |.I. MeunikoBa, Ykpaina

Ha mowatky XX cr. y 3B’3Ky 3 mpoliecamMu ypOaHizallii, CKacyBaHHSIM
TPAJAMIIIITHOTO CUIBCHKOTO YKIJIAy HapoJHa KyJIbTypa BCE OUIbIIE 3aMINLy€ThCS
dbopmamu  KOMEpIIHHOT MomyJapHOi KyiabTypu. CydacHe CYCIUIBCTBO, Ha JIYMKY
B1JIOMOTO HiMelbkoro muciutens . Mapkyse, KyJIbTHUBYE KpiM CIIPaBXKHIX TOTpeO,
AKUX JIMCHO MOTpeOye OCOOUCTICTh (XapuyBaHHS, OJST, XHUTJIO TOIIO); HaB'SI3y€
IHAUBILY 1 TOTpeOM «XUOH1», 30KpemMa poO3CiadieHHs, pO3Bark M HaJAMIpHE
cnoxkuBaHHs. KynbTypa B TakoMy CycCHUIbCTBI BHCTYIA€ JIMIIE 3acO00M st
3a0BOJICHHS XHOHUX TOTpPed; cama KyJbTypa NP LBOMY TpPaHCHOPMYETHCS,
BUSIBIIIIOUM PUCH «TOBapy JJIs CIIOKMBaHHS» [1]. MacoBa KyJiabTypa OIIHIOETHCS Y
CyYacHIi JIiTepaTypi HEOJJHO3HAYHO: OJIH1 BBAYKAIOTH ii HACIIIJIKOM IPOTPECY 13ac000M
30VKEHHS JTIOASH; 1HIII - COIIaJIbHOIO MaTOJIOTIENO.

MacoBa KyJbTypa XapaKTepU3y€eThbCsl B IKOCT1 «PUHKY JTO3BULIS 1 MOB'SI3YETHCS 3
MOHATTSAMU KOMepIlii 1 Oi3Hecy, 10 BiOOpak)aeThCcsi 1 B TEPMIHOJOTIT: «IHIYCTpIs
pO3Bary, «kkoMepIliiHa KyJabTypa». AMepukaHchbkuil npamatypr O.Mimiep 3ayBakuB
3 npuBony KyiabTypu XX cromitrs: «KyiabTypa ChOTOJHI CTaja pPEeHTaA0EIbHOIO
CIIpaBOIO, TOJI SK paHillle BOHA HE JaBajia HIYOTO. Y Hei € Tenep CBIM MacOBUM
CIIO’KMBaY, CBI MacoBHil 30ip, CBOS MacoBa pekjiaMa - 30BCIM SIK y aBTOMOO1JIIB 200
KyHaJbHUX KOCTIOMIB» [2].

SIKmo BHCOKa KyJNbTypa ameiroe 0 TyMKH, 3MYIIy€e IyMaTH, IepeKUBaTH,
TypOyBaTucs 1 CyMHIBAaTUCS, BOHA IPOOYJIKY€E, 3arOCTPIOE MOYYTTA, 3a4ilae 3a )KUBE,
TO MacoBa KyJIbTypa MOM SKIIy€E, «TaCUThY», BIABOIIKAE, A€ MOXKJIUBICTh BTEKTH BiJ]
peaTbHOCTI, 3aCMOKOIE MOYYTTS BIAMOBIIAIBHOCTI, CTUMYJIIOE CAMOBIIEBHEHICThH 1
camo3anoBosieHHs . OfgHaK Ha BIAMIHY BiJ €NiTHOI, MacoBa KyJbTypa BiJ MOYATKY
CBOTO HApOJDKEHHS 1 MOBHICTIO JOCTYITHA IMUPOKOMY 3arajxy i TOMY KOMEpIIHO
yCHIIITHA.

XyI0KHHUKH, SIKI CTBOPIOIOTH MAacCOBY KYJIBTYPY, 3MYIIEHI HTH Ha KOMIPOMIC 31
cMakam# CcBO€i myOiiku. B pesynbrari TBOpPUICTh 0a3y€ThCsl Ha MPOCTUX THIIOBHUX
dbopmynax, sKi JIETKO CIPUIUMAIOThCS 1 TapaHTOBAaHO OyayTh npoaani. OcobimBa cuiia
MOMYJIIPHOTO MHUCTEITBA TOJIATA€ B HMOTO 3AaTHOCTI IO MOMYyJsipu3arlii, To0To 0
NEPETBOPEHHS Y 3BUYHE, 3arajbHOJOCTYIHE, MEPII 3a BCE BUCOKOTO 1 HApOAHOIO
mucrtenTBa. OnHak mpobdiieMa HEePIJIKO MOJAraE B TOMY (30KpeMa, B MY3HIIi), 110 HE
My3HMKa € HeJJOCTaTHbO XOPOIIIOI0, @ CaMe CTaBJICHHS 110 Hel, 3HaXOAUTh 30BCIM 1HIITY
MPHUPOY - PO3BAXKAIBHY, SIKY BTPATUIIO Marito CIIyXaHHS.
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3aMiCTh TBOPYOi ySIBM B MACOBOMY MHUCTEITBI ITaHy€ TEXHIYHA PaIllOHAJBHICTD, 1
BXKE 3aJjaHa cXxeMa BUPOOHMIITBA TSKI€ HAJ CaMUM BHUPOOHUIITBOM 1 TBOPYUM
BTIJICHHSIM iJIeH, TyT JOMiHY€ e(eKT HaJ CTPYKTYpPOIO 1 I[UTICHICTIO (TOOTO 3MiCTOM)
TBOpiB. CEHC MUCTENTBa, IHTEPIPETAIlis 1 PO3YMIHHS 1/Iell y TBOpaxX MOCTYMAIOThCS
EMOILIIHUM BpaXeHHAM Bix Habopy edekrtiB. Tpariuna mpobieMaTnka y MacoBid
KyJbTYpl BUCTyTA€ HE IHHUM €CTETUYHUM MPHUHIIUIIOM, & HEOOXITHUM JTOTIOBHEHHSIM
710 pO3Bary, 1o JA0Ja€ BUAUMICTD TTpaBAonoAioHocTi [3]. Tpari3m cupairoe TUTbKH SK
nepeOIbIICHU eMOILIIMHNNE MOMEHT (3a3BHYail CEHTMMEHTAIbHUM 1 CII3JIUBHI).
Tparism nopae iHTepecy HaJyMaHOMY «IIACIMBOMY KIHI[IO», MPUHOCUTH Cyporar
rmouHH. | Bce 11e Bi1I0yBa€ThCs 32 paxXyHOK HAWMPOCTIIION ApaMaTUYHO1 (HOpMYIIH:
repoi MOBMHEH NMOTpaNuTU B 01y 1 BUOpatucs 3 Hei. OiHak no1i0HUM edeKT Tparizmy
BCe K 30epirae 3HaueHHsS MOPAJIbHOTO BILIUBY.

[Ipomyxkitist KyJIbTYpPHUX 1HIYCTPi CTUMYJIIOE 3TUTTS KyJIbTYPH 1 pO3Bar, B SKOMY
KyJIbTypa JIeTpaaye 0 PiBHS TUIIOBOI MacOBOI MPOAYKIIii, a po3Bara 0JyXOTBOPSEThCS
70 PIBHSI MPUYETHOCTI 10 KyJbTypu. Po3Bara cTBoOpioe€ edeKT Jerkoro macts i
nornoMarae 3a0yTHUCs, BIIBOJIIKTHCS, BTEKTH B1J pealbHUX Ipobiem. Bona nie sk
HapKOTHK : ii 3aBxkau Mano. [IparHyun po3cimaOuTucs, BIABOJIKTHCS, HE OyMaTH 1
BTEKTU B LIEW UIIO30pHUM CBIT MpiH, JIOJIMHA HACIIPAB/l PO3MUCYETHCA Y BIACHOMY
0e3CHIUIl 1 HE3aTHOCTI PeaIbHO 3MIHUTH CBO€ XKUTTA. B pesynbrari 3a70BOJIEHHS
CIIpUsI€ PO3YaPOBAHOCTI, BIJ SIKO1 O XOTi10Cs 3a0yTHCS B po3Ba3i. Tak BCTAHOBIIOETHCS
COLIIAJIbHO-€KOHOMIYHUN PUTM BUPOOHHUITBA 1 CIIO’KMBAHHS, B SIKOMY JKUTTS JIIOJEH
OpraHi30BYIOThCS PUTMAaMHU 1 0Opa3aMu MacoBOi KyJabTypu. O0’€JHYIOUHCh HABKOJIO
CHOYKMBAHHS L€l KyJIbTYPHOI MPOAYKLIi, JOAM NPUWMAaIOTh ICHYIOUUH MOPSAIOK 1
MIIKOPSIOTHCS HOMY.

OcCKi7bKH TOJIOBHI (PYHKIIII MacoBOi KyJbTypH - 1€ pejlakcalis 1 po3Bara, To ii
OCOOJIMBOCTSIMH € «IPOCTOTa», KOTpa MEXKYy€ 3 NPHUMITUBHICTIO, 1 TaK 3BaHE
«BUPOOJIECHHS MACTUBOI CBITOMOCTI». HacTo TBOpU MACOBOI KyJIbTYPH €KCILTYyaTyIOTh
Takl chepu MCUXiku, SIK MiJICBIAOMICTh a00 1HCTUHKTH (3B1JICH - BEJIMKA KIJIbKICTh B
MacoBIN KyJbTYpl €pOTHKH 1 HAHPIZHOMAHITHILIUX «KaXiB»).

MeTta Xym0XHBOTO TBOPY B MAacOBiil KyJbTypi - HE CaMOBHpa3 XyAOKHHKA, a
3aJI0BOJICHHSI TOTPeOU crokuBada. ToMy y TBOPiB MacoBOi KyJIbTypH, SIK MPABUIIO,
HEMa€e aBTOpa, a € KOJEKTHB aBTOPIB (caMe€ BUPOOHUUTBO XYJOXKHIX LIHHOCTEW
PO3YMIETHCS 3@ AHAJIOTIEIO 3 MOTOYHO-KOHBEEPHOIO 1HIYCTPIEIO — B LIbOMY KOHTEKCTI
€ XapakTepHuM HaiimMeHyBaHHs [oniByy K «PabpUKU KIHOMUCTEIITBAY ).

MacoBa KyJbTypa TNPUHIIMIIOBO BAAETHCS JO TEXHIYHUX 3aC00IB KiJIBKICHOTO
peayKyBaHHS TBOPIB, /10 iXHBOTO THpaXKyBaHHA. BoHa Hemmcimma 0e3 3aco0iB
MacoBoi iHopMmarlii, AKi €, IO CyTi, TOJIOBHUMHU KaHallaMu 11 momupeHHs. MacoBoo
KyJbTYPOIO MOXYTh CTaTH 1 TBOPH «BHUCOKOI KYJbTYpH», SIKI MacOBO BIATBOPEHI 1
MPOJIEMOHCTPOBaHI (HampukiIaa, My3uka baxa abo «J>xokonna» Jleonapao na Bindi B
pekiami). TBopu MacoBoi KylIbTypH po3paxoBaHi HE Ha CTOJITTS - I[€ «OTHOJICHKI,
AK1 aKTyaJbH1 KOPOTKHI MPOMIKOK Hacy.

TakuMm 4MHOM, MacoBa KyJbTypa HE CIpHsIE MPUITYUYSCHHIO 0araTOMiJIbHOHHUX Mac
JIOACTBA JO KpalluX HWOTro JOCSITHEHb, HABMAKW, BOHA CTAHOBHUTH JIYKE CEpHO3HY
MepenIkoia Ha NUISXY 70 IIUX JIOCATHEHb. JIIoauHa TUM 1 BUAUISIETBCS Cepel] THIIUX
KUBUX ICTOT TUM, 110 BOHA Ma€ MOTpedy B AYXOBHIM 1XKi, IIyKae ii 3aI0BOJICHHS.
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CyuacHa > MacoBa KyJbTypa — Iie CBO€piIHA JyXOBHA ep3ail-i>ka. TBopii «macoBoi
KyJbTYPH» CBIJOMO OpIEHTYIOThCS Ha yCEpEAHEHMI PiBEHb CHOXKMBaya, 3BOJATH 0
IILOTO PiBHA OyIb-sKi SIBUINA CITPABi BUCOKOT KYyJIbTYPH.

Cnmcok Jitepatypu
1. Mapky3e I'. Ogaomepnsiii uenoBek. M.: REFL-book, 1994.- 368 c.
2. Anopao T. W36pannoe: commonorust my3siku M, CII6.: YHuBepcurerckas

kuura, 1999. - 267 c.

3. Xopkxaitmep M., Anopno T. Iuanextuka [Ipocsemenus. - M., CI16.: Meauywm,
IOBenTa, 1997. — 312 c.
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PSYCHOLOGICAL SCIENCES

MOHETAPHA COOIAJIIBAIIA AK YUHHUK
EKOHOMIYHOI'O CAMOBU3HAYEHHA
CTYJEHTCBKOI MOJIOAI

3yoiamBiii Ipuna KocTtsiHTHHIBHA,

KaHIUAAT TICUXOJIOTIYHNAX HAYK, CTAPIINI HAYKOBUH JTOCIHITHUK, CTAPIITNI HAYKOBUH
CHiBpOOITHUK JTabopaTopii opraHi3aliifHol Ta COliaIbHOI ICUXOJIOT1l IHCTUTYTY
ncuxodorii imeHi I'.C. Koctioka HATIH Ykpainu

M. KuiB

ORCID ID 0000-0003- 3642-8159

Meabauuyk Tersana IBaHiBHA

KaHJIUJIAT TICUXOJIOTIYHUX HAYK, CTApIINi HAYKOBHM JIOCIIIHUK, CTAPIIUN HAYKOBUHN
CHiBpOOITHHK JTA00OpaTOPii OpraHizaiiifHol Ta COIiaNbHOI MCUXO0NOTiT [HCTUTYTY
ncuxodorii imeHi I'.C. Koctioka HAITH Ykpainu

M. KuiB

ORCID ID 0000-0002-5205-9958

CkiaziHi Ta HEOJTHO3HAa4YHl MEPETBOPEHHS B HAILIOMY CYCHUIBCTBI IOB’s3aHi,
Mepnr 3a Bce, 3 CEKOHOMIKOIO, MOHETApHOIO TIOJITHKOI KpaiHW, IO BHUKIIHUKAE
HEOOXITHICTh MIATOTOBKM €KOHOMIYHO KOMIIETEHTHOI MOJIOAI, 3JaTHOI JI0
CaMOCTIMHOTO Ta BIAMOBIAAIBHOTO JOPOCIOTO KUTTA. J[OCHTHh BaXUIMBHUM MOCTA€E
MUTaHHS 1 HAOYTTS TMEBHMX KOMIETEHIIM 100 E€KOHOMIYHOI colliamizaiii
CTyJIeHTChKoi Mousiofi. Monona mioguHa 0Oe3 ajnekBaTHOI (hiHAaHCOBO-EKOHOMIYHOT
opieHTallli, 6€3 yMiHHS €()EKTUBHOTO OIEpPyBaHHS TPOIIMMA HE MOXE BBAXKATHUCS
IIICOTOBJICHOO JIO KUTTS Ta mpari. ToMy IUTaHHS MO0 JOCTIIKEHHS MOHETApHOT
KYJbTYpH, SIK YMHHHKA €KOHOMIYHOI coIliaji3allli CTyACHTCHhKOI MOJIOAI € JOCHUTh
aKTyaJbHUM 1 Ha Yaci.

JIns BU3HAYEHHSI TEOPETHKO-METOAOJOTTYHOI 0a3u JOCHIKEHHS MOHETapHO1
KYyJbTYPHU CTYJEHTCHKOI MOJIO/II BAXKJIMBUMHU € TEOPii TPOIICH Y KJIAaCUYHIH Ta CydacHi
corqiosorii (I'. 3immens, M. Bebep, B. 3om0apt, T. Bebnen, T. Ilapconc, H. Jlyman,
10. Xabepmac Ta iH.. ); 71 COIIAIBHO-TICUXOJIOTTYHUX JOCJIII>KeHb, BAXKJIMBI € TIpalll,
0 TPHUCBSYEHI BHUBUCHHIO TpoOIIeH SK YWHHUKA EeKOHOMIuHOi1 comiam3ami (I
Asep’siHOBa, I. Anapeesa, K. Jlesic, O. [etineka, 1. 3y6iamsiii, P. Teitnop Ta 1H.).

Takox y Halmomy JOCHIKEHH1 OyJM aKTyali30BaHl MUTAaHHS LI0JI0 PO3BUTKY
€KOHOMIYHOTO MHCJIEHHS OCOOMUCTOCTI B MPOLIEC] 3aCBOEHHSI MOHETAPHUX YSBIICHb B
akux mMu crimpamuch Ha mpari K. [ansirep, P. Carton, A. ®@epnam, I'. depr. .
[IIBasnb0a Ta iH. BUKOPUCTOBYBAIM METOIM BUMIPIOBAHHS MOHETAPHUX HACTAHOBIICHb
po3poommm B. baitm, I1. Bepuimont, X. I'onaoepr, B. Jlim, O. Memnan, T. MiTaenn,
T. Tanr, [{. Temmaep, A. ®epnam, C. ditnnaTpik, Ta iH.
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AHaJ1i3 HayKOBO1 JIITepaTypH J03BOJIsI€ 3pOOUTH BUCHOBOK, 10 B IICUXOJIOTT4HIH
HayIll po3poOJIeHI OKpeMi acleKTH colliaizamii MOJIodi, OKpeMi acleKTH ix
MOHETapHOi comianizamii OJHAaK, MHUTAHHA, IO PO3KPUBAIOTH CaME€ MOHETAPHOI
comiam3arii K YMHHUKA €KOHOMIYHOTO CaMOBHU3HAYEHHS CTYACHTCHKOI MOJIOMII B
YyMOBaxX CTAHOBJICHHS PHUHKOBOi €KOHOMIKM II[¢ HE 3HAWNUIa OCTaTHHOTO
B1I0Opa)KEHHS B COITIaTbHO-TICHXOJIOTIYHIH JIiTepaTypi.

Teopetnunuit aHami3 npoOIEMU EKOHOMIYHOI coIfiamizalii CBIIYUTh, IO
XapaKTEPUCTUKA MOHETAPHOTO aCMEKTY LbOTO MOHATTS BUPAXKAETHCS PI3HOMAHITHUMU
MIIX0JaMH Ta PI3HUMHU PIBHAMH Je(iHILII: COILIOJOTIYHUNA MiAXig — MOHETapHa
colriajizaris po3risaacThCs sIK TPAHCIISIIS eKOHOMIYHOT KyJIbTYPH BiJl IOKOJIIHHS 10
MOKOJIIHHSA, K 3arajlbHUil MEXaHi3M COIllaJbHOI'0 HACHITyBaHHS, SKUH OXOILTIOE 1
CTUXIMHUM BIUIMB CEpPEOBUINA, 1 OpPraHi30BaHUN — BUXOBAHHS, OCBITY; (paKTOPHO-
IHCTUTYLIIOHAJIBHUHM MIIX1J] — MOHETapHA Colliami3alis BU3HAYAEThCSA K CYKYITHICTD,
HEY3IOJKEHICTh 1 Jiesika aBTOHOMHICTb, @ HE MOpCTKa lepapxXiyHa cucTema i
(dakTopiB, IHCTUTYTIB Ta AareHTIB coIllai3allli, IHTEPAKIIOHICTCBKUN MiaAXiq —
MOHETAapHa colliami3aiiss B SKOCTI BaXJIMBOI JETEpPMIHAHTU mependayae
MI)KOCOOMCTICHY B3a€MOJII0, CIUIKYBaHHS, 0e3 AKoi 46 HEMOXXJIMBO CTaHOBJICHHSA
O0COOHUCTOCTI Ta CIPUMHATTA €KOHOMIYHOT KAPTUHU CBITY; IHTEPIOPU30BAHUN MIIX1T —
MOHETapHa coljiani3auis sBJig€ cCOO0K 3aCBOEHHS OCOOMCTICTIO HOPM, I[IHHOCTEH,
YCTAHOBOK, CTEPEOTHUIIB, SIKI BUPOOJEHI CYCINUIbCTBOM, B PE3YJbTAaTl 4Oro y Hei
CKJIQJIA€EThCSl CHUCTEMa BHYTPIMIHIX PEryJsToOpiB, (HOPM EKOHOMIYHOI TOBEHIHKU;
IHTpalHIUBIAYJIBHUH IM1IX1]T — MOHETapHa COlliali3allis He BUUEPIy€EThCS aIanTaIll€ro
70 COIIIaJIbHOTO CEPellOBUINA, a € TBOPYOK caMopealizallierd O0COOMCTOCTI,
TIepeTBOPEHHIM ceOe, OyayeThCs K AisTIbHICHA MOJICIb 1HIUBITyaTi3aii.

BpaxoByroun 3a3HaueHe CIiJ BIAMITHTH, II0 MOHETapHa colliai3aiis €
MOHETAapHUM YMHHUKOM €KOHOMIYHOI coIliami3aiii CTYJEHTChKOI MOJIOMi, SKHM
Bi10Opaxkae mporec (popMyBaHHS MOHETAPHUX YSBIEHb Ta €KOHOMIYHMX 3HAHb B
chepl MOHETapHUX BIJHOCHH, 1HAMBIAYaJbHUX CTpPATErii MOHETApHOI MOBEAIHKH,
BUPOOJICHHSI €MOIIIHHOIO CTaBJICHHS JO0 SIBUIIl MOHETApHOI PEajbHOCTI, 3aCBOEHHS
MOpPAJIbHICHUX YSIBJI€Hb MpO TIpolll. 3 OrIsAy Ha 3a3HauyeHe, CYTTEBOIO
JETEPMIHAHTOO, 1110 BIUIMBA€E HAa MPOIIEC €KOHOMIYHOI colliaiizalli CTyAeHTChKOI
MOJIOJII € BXOJKEHHSI OCOOMCTOCTI B CUCTEMY MOHETapHHUX BIJIHOCHMH B IOHALIbKOMY
Billl 110 1 B HoAanbioMy (hopmye HarpsiM TpodeciitHol miAroOTOBKHU.
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TECHNICAL SCIENCES

MODERN RAIN SEWERAGE SYSTEMS OF MACHINE-
BUILDING ENTERPRISES

Berezutskyi Viacheslav
Doctor of Technical Sciences, Professor, Department of Labor and Environment
Protection, National Technical University «Kharkiv Polytechnic Institute», Ukraine

Maksimenko Olena
PhD, Associate Professor, Department of Labor and Environment Protection,
National Technical University «Kharkiv Polytechnic Institute», Ukraine

The main polluting components of storm drains (SD) of machine-building
enterprise (MBE) are suspended solids, petroleum products and specific pollutants that
are not inherent in the SD from residential areas: heavy metal ions, emulsified
petroleum products and other specific impurities.

Currently, there are various rainwater drainage systems, which differ in the
methods of collection and disposal of rainwater. There is a rainwater drainage
system [1], in which SD from contaminated areas enters the surface of the road surface
to treatment plants and after treatment enters the collector, which diverts
uncontaminated SD runoff. This system has disadvantages: large material losses for
the construction of treatment plants and the complexity of the location of storm sewers
near each contaminated area.

Also known is a surface runoff treatment system consisting of rainwater catchments
located in both contaminated and "conditionally clean™ areas; and a rain collector for
joint drainage of rainwater from contaminated and uncontaminated areas to treatment
plants [2]. However, its disadvantage is the inability to separate and purify the most
polluted rainwater. Therefore, the mixture of contaminated and "conditionally clean"
SD was confirmed for cleaning. It is impossible to remove clean SD and exclude their
cleaning in the proposed system. Both of these phenomena will lead to a significant
increase in the cost of rainwater treatment.

Based on the results of the study of environmental hazards and the peculiarities of
the formation of the SD from the territory of the MBE , a fundamentally new scheme
of their removal has been developed.

Based on the results of the study of environmental hazards and the peculiarities of
the formation of the SD of the MBE , a fundamentally new storm sewer scheme has
been developed [3] , which allows cleaning the most polluted SD( Fig. 1). As a result,
the area required for the construction of treatment plants is reduced and the reliability
of the treatment system is increased due to the accumulation and treatment of the most
polluted SD.

These results are achieved due to the fact that instead of a wastewater collector,
which discharges a mixture of "conditionally clean" and the most polluted SD, the
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system includes a collector for drainage of “conditionally clean™ water into the
reservoir and a collector for the most polluted water treatment facilities. The novelty
of the scheme is the separate diversion of the SD: heavily contaminated - for local deep
treatment facilities, and the SD from "conditionally clean™ areas - for cleaning in
storage tanks. Depending on the characteristics of the enterprise, other options for the
assignment of the SD are possible, which can be developed on the basis of the proposed
scheme.

The most met modern requirements are the drainage scheme with an additional
settling tank, which is presented in (Fig. 2). According to this scheme, the entire SD is
discharged into the reservoir only after treatment.

Figure 2 - System of withdrawal of
the SD from additional settling tank
Figure 1 - Recommended storm sewer system

1 - rainwater collectors; 2 - collector assignment of “conditionally clean" SD;

3 - collector of the contaminated SD; 4 - the most polluted areas; 5 - local treatment
facilities; 6 - storage tank; 7 - pipeline for the removal of the cleaned SD for
production; 8 - the pipeline of dump of the cleared SD; 9 - flow settling tank;

10 - pipeline discharge of the cleaned SD into the storage tank

According to this scheme, the entire SD is discharged into the reservoir only after
treatment. The use of the proposed storm sewer system allows ensuring a high effect
of treatment of the SD while reducing the area of treatment facilities, reducing
treatment costs, increases the reliability of treatment facilities, reduces pollution of the
water basin by storm drains from machine-building enterprises.

S7



DEVELOPMENT AND IMPLEMENTATION OF TECHNOLOGIES IN PRODUCTION

References:

1. ABtopcrke cBimorrBo CPCP Nel1142607, k. E 03 F 5/10, 1983.

2. ABtopchke cBimonTBo Ykpainu Nel8862, xi. C02 F 1/00; C 02 F 5/10, 1997p.

3. ITat. UA 14645, MIIK E 03 F 5/10(2006), C 02 F 5/10(2006). Cucrema
MMOBEPXHEBO-3JIMBOBOI  KaHawmizamii / bepesyupkuit B.B., Makcumenko O.A.;
NaTeHTOBNAacHUK:  HamioHanbHUN  TeXHIYHHMH  yHIBepcUTeT  «XapKiBCHKUMN

nomTexHiuHui iHeTUTYT». — Noe U200511838 Bix 15.05.2006.

58



DEVELOPMENT AND IMPLEMENTATION OF TECHNOLOGIES IN PRODUCTION

THEORETICAL AND METHODOLOGICAL AND
APPLIED PROBLEMS OF INTRODUCTION OF
ECOLOGICALLY SAFE WATER USAGE IN
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The development of theoretical and methodological and applied problems of
introduction of ecologically safe water usage in settlements in the process of society
urbanization, the main aspects of existing water usage in conditions of process of
urbanization are uncovered in research. The ecological and social characteristic of
water resource as goods in market conditions is reviewed.

A complex research of the scientific bases of ecological and social estimation of
surface water objects subject to eutrophication is carried. The usage of innovative
technologies of reorganization of existing water usage in settlements of Ukraine in
order to render them ecologically safe is grounded. The main directions, goals and
ways of introduction of ecologically safe waste water management in settlements of
Ukraine and stages of their fulfilment are defined. Theoretical bases of ecological and
economical estimation of efficiency of variants of improvement of existing
ecologically safe systems of water removal or introduction of new ones are grounded.

In the conditions of limited financing of ecological programs, search for new
sources of their financial provision has become an actual goal. Ordering of waste-water
collection in settlements of Ukraine provides for ecological environmental sanitation
and improvement of quality of water ecosystems, which is one of the national
ecological priorities. The nature of mechanism of debt-for-environment swap, and also
peculiarities of its application for the financing of introduction of ecologically safe
waste-water collection in settlements of Ukraine are analyzed.

Water in Ukraine is being used mainly inefficiently, non-productive consumption
of water increases, volume of water resources suitable to be used decreases due to
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pollution and depletion. Practically all surface water sources and ground waters are
polluted. Main substances, which cause pollution, - compounds of nitrogen and
phosphorus, organic substances, which are exposed to light oxidation, pesticides, oil
products, heavy metals, phenols. Intensive euthrofication of inland water bodies causes
worsening of status of Black and Azov seas. Pollution of water with nitrates causes
various diseases, decrease of general resistance of organism and as a consequence,
results in increase of level of general disease rate, in particular, to infectious and
oncological diseases. Objective and objective aspects of the solution.

The technologies of ecologically safe water disposal are theoretically justified and
proposed. The sequence of the gradual conversion of the water disposal systems of a
specific locality into an ecologically safe one was determined by selecting priority
technologies for water disposal.

It has been shown that the actual rehabilitation of existing wastewater systems of
settlements located on eutrophied water objects is particularly relevant. Due to the
unsatisfactory state of drainage systems, in emergency situations in sewage networks
and with insufficiently treated surface and drainage waste water, a significant amount
of organic and nutrient substances, pathogenic microflora enters the water bodies,
which leads to an increase in the environmental hazard of water ecosystems.

Eutrophication of water bodies as a result of the receipt of organic and nutrient
substances from the territory of settlements is a serious problem and according to the
conclusions of the European Environmental Agency refers to the main factors that
negatively affect the quality of water sources of drinking and recreational water use. In
conditions of deterioration of the environment, the scale of which can lead to loss of
ecosystem sustainability, development and justification of ways to reduce the negative
impact on eutrophic surface water objects and development of methods for managing
the ecological safety of settlements from the point of view of their sustainable
development is particularly relevant.
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Successful employment of university graduates in the technical specialties and their
further career depend not only on professional competencies formed during learning of
special courses, but also the possession of so-called soft skills. Soft skills are not
connected with the specifics of a particular job and are determined by personal qualities
(responsibility, discipline, self-organization), social skills (speed of adaptation,
communication, including listening; teamwork, emotional intelligence) and
organizational skills (time management, leadership), thinking skills (problem solving,
critical and creative thinking).

Over the past year, due to strict quarantine measures and restrictions on the people
number in classrooms, the focus in education has shifted towards distance learning.
Distance learning in most educational institutions is conducted using learning
management systems like as Blackboard, Canvas, and Moodle or webinar-oriented
platforms from leading manufacturers, including Zoom, Microsoft Teams, and Google
Meet. That leads to a change in traditional forms and methods of competencies
forming.

The tools of webinar-oriented platforms for distance learning include:

- audio, video conference;

- demonstration of working software (screen sharing);

- demonstration of presentations and files of various formats;
whiteboard;
text chat;
common simultaneous work with whiteboard and documents;
additional virtual rooms for group training (breakout / session rooms).

Let’s consider the formation of general competencies during learning in webinar-
oriented platforms using these tools:

1. Team work:

Breakout / session rooms make it possible to divide the students into small groups
that work in teams on different tasks in individual rooms, without interfering with other
teams.

Screen sharing, group chat, whiteboarding, and document sharing (Google drive)
help to develop teamwork skills.

2. Leadership, time management:
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Teamwork in session rooms without teacher requires the identification of a student
who will take on the leader or facilitator responsibilities, be able to organize work and
keep track of time.

3. Problem solving, critical thinking:

Teamwork in session rooms makes it possible to implement the methods of creative
thinking activating, such as brainstorming, etc.

Use of the notes on whiteboard allows each student to express and record his
opinion.

4. Discipline, self-organization:

Starting and finishing of distance classes by the electronic calendar (Google
calendar, etc.) requires from students to have the discipline and self-organization skills
to plan their work, to come to class by link, to perform and to send work for review on
time.

5. Emotional intelligence:

Most systems give the ability to express emotions in group chats (fig. 1). It is a
feedback tool for the teacher and a means of emotional intelligence development, the
ability to express and control his own emotions for the student.

advYe® O »

Fig. 1 — Emotions in group chat in Zoom

6. Ability to listen and work presentation:

Distance lectures form the ability to listen, and the presentation of one's own work
forms the ability of project presenting.

7. Motivation:

First, working in teams allows including the competition spirit.

Second, many distance learning systems include analytics elements, showing the
average score, the student's place in the overall ranking, etc. This information can
motivate to learn better to move up the ranking.

Therefore, along with the formation of professional competencies, distance
learning in webinar-oriented platforms provides formation of important career skills
that will help to integrate successfully into the work process and ensure high
productivity in the future. In addition, distance learning allows diversifying of the
learning forms and methods, introducing additional working forms, such as the
development and defense of group mini-projects, work in virtual laboratories, etc.

References

1. Zoom Help Center. URL.: https://support.zoom.us/hc/en-us.

2. Microsoft Teams. Meet, chat, call, and collaborate in just one place. URL:
https://www.microsoft.com/en-us/microsoft-teams/group-chat-software.

3. Google Meet — Free Video Meetings. URL: https://workspace.google.com/intl/
en/products/meet/

4. Tepeuyenp HaBbiKOB SOft-skills u crmocoObr ux pasButus. URL: https://www.
cfin.ru/management/people/dev_val/soft-skills.shtml.

62



DEVELOPMENT AND IMPLEMENTATION OF TECHNOLOGIES IN PRODUCTION

INVESTIGATION OF THE FRICTIONAL PROPERTIES
OF METAL-POLYMER TRIBOCONJUGATION UNDER
VARIOUS TEMPERATURE AND FORCE EFFECTS

Nadezhda M. Kurzina
Graduate student
Russian University of Transport

Alexey G. Kolmakov

Doctor of Technical Sciences, Corresponding Member
of the Russian Academy of Sciences,

A.A. Baikov IMET RAS

Elena G. Kurzina
Ph.D., Associate Professor
Russian University of Transport,

In modern transport technology, to reduce the vibration loading of parts,
assemblies, supporting elements, products from elastic polymers - rubbers,
thermoplastics, etc. are widely used. These are various gaskets, bushings, rollers. In
most cases, when moving, they form a metal-polymer friction pair, consisting of two
or more bodies connected by atomic-molecular forces or mechanically, one of which
consists of macromolecules (polymer), and the other of atoms with shared electrons
(metal).

When the elastomer slides over a solid, the surface macromolecules of the
elastomer first form frictional bonds with the counterbody, and with a further increase
in the load, the macromolecules are stretched, the bonds are broken, and relaxation (a
gradual decrease in deformation). Consequently, the macromolecular chains of the
elastomer make continuous jumps from one equilibrium state to another.

The deformation component is determined by the volumetric properties of the
material and is due to the delay in the recovery of the elastomer after a separate ridge
of microroughnesses is pressed into it. When elastomers rub against a dry metal
surface, the adhesive component is twice the deformation component.

Depending on the operating conditions, different requirements are imposed on
metal-polymer systems: in some cases, this is the presence of antifriction properties, in
others, on the contrary, frictional properties.

The metal-polymer system in the structures of the upper structure of the railway
track is the conjugation of the rail and the under-rail polymer pad, connected to each
other with a certain force by means of rail fasteners. When the rolling stock moves,
longitudinal displacements of the rail relative to the spacer may occur. In this
connection, polymer spacers must have certain frictional properties - an increased
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coefficient of friction, on which the level of resistance to longitudinal forces acting on
the rails depends (the forces of theft from the rolling stock and the temperature forces
that arise when the temperature of the rails changes relative to the temperature at the
time of their attachment to sleepers).

In this work, experimental studies of the influence of the friction coefficient of
rail pads at temperatures of +23°C and -40°C on the resistance to longitudinal forces
in the rail fastening unit with the same standard pressure equal to 20 kN are carried out.
Under regular dynamic loading, due to the conversion of a part of the kinetic energy
into heat by the polymer, the gasket heats up, as a result of which, at negative
temperatures, moisture can form in the tribo interface with a change in the friction
mechanism: from dry to viscous. Therefore, the effect of viscous friction (with the
presence of a liquid medium) on the resistance to longitudinal forces in the rail
fastening unit is additionally considered.

For this purpose, rail spacers with different coefficients of friction (rubber with
a cord filler (RVC) and thermoplastic elastomer (TPE)) were alternately installed in
the fastening unit. displacements occurred without a noticeable increase in
efforts.According to the force-displacement diagram (Figure 1, Figure 2), the value of
the maximum effort was determined for each case.

The friction coefficients of each spacer were determined on a special stand
according to the shear moment of the rail freely lying on the spacer. The experimental
values of the friction coefficients of the gaskets were 0.52 (for thermoplastic elastomer
(TPE)) and 0.85 (for rubber with cord filler (RVC).

The experimental results confirmed the dependence of the friction force arising
when one body slides over the surface of another on the force directed along the normal
to the surface with a proportionality coefficient equal to the coefficient of friction. At
a temperature of +23°C, an irreversible rail shift relative to a strip made of
thermoplastic elastomer (TPE) with a friction coefficient of 0.55 occurred at a load of
11 kN, and from a rubber material with a cord filler (RVC) and a friction coefficient of
0.85 at a load of 17 kKN ( picture 1).

A decrease in temperature to -40°C without regular cyclic exposure does not
significantly affect the magnitude of the shear load.

In the presence of regular cyclic and low-temperature impacts, the magnitude of
the shear load decreases at a rate proportional to the loading frequency, which is
explained by heat generation and moisture formation under the rail foot, and by a
change in the friction mechanism (Figure 2).

It was found that the stiffness of polymers has little effect on the coefficient of
friction, because the larger the module, the smaller the actual contact area, but the larger
the number of chains (links) per unit area.

Thus, in order to increase the holding capacity of the rail fastening unit in the
longitudinal direction of the track, it is economically more expedient to select a spacer
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material with a higher coefficient of friction than to make changes in the design of the
entire unit.
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Fig. 1 Diagram of the displacement of a rail with RVK and TPE gaskets at
temperatures of + 23°C and -40°C
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Fig. 2 Diagram of displacement of a rail with TPE gaskets at temperature -40°C
without and with cyclic exposure

The research was carried out within the framework of state assignment No. 075-
00328-21-00.
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HccnenoBanue  ONTUMAIBHBIX — [TApaMETPOB  MACIOOTKMMHOIO  Ipecca
POU3BOAUTENBHOCTBIO 50  KI/4. MpPOBOAMIOCH C IOMOIIBIO  IJIAHUPOBAHUS
MHOTO(aKTOPHOTO KCIIEPUMEHTA. ATIPUOPHBIM PAaHXUPOBAHUEM, a TAK)KE HA OCHOBE
IPOBEJCHHOIO JUTEPAaTYpHOro 0030pa U OCHOBE IPOBEIEHHBIX MHOI'OYMCIIEHHBIX
IPEIBAPUTENLHBIX MCCIEA0BaHUN OBLIO YCTAaHOBJIEHO, YTO HaumOOJbIIEE BIMSHHUE Ha
DHEPro€MKOCTh Ipollecca OTKATUS Macila, a TaKKe Ha CTENEHb OTXKaTHs Macia
OKa3bIBAIOT BIIMSHUE CIEAYIOUME KOHCTPYKTUBHO-TEXHOJOTUYECKHE (DAKTOPBI
MAacCJIOOT’)KUMHOTO IIpecca - 3TO YacTOTa BpalleHMs IIHEKOBOT'O Baja Maciompecca (n,
MUH ), JUIMHA 30HBI (POPMUPOBAHUS KMBIXOBOH pakymiku (1, MM), 9iCIIO COCTaBHBIX
MOJIyBUTKOB, PACIIOJIOKEHHBIX HA ITHEKOBOM IIMJIMHJIpE Macionpecca (z, wr) [1,2].

WHuTepBanbl 1 ypOBHU BapbUpOBaHUs (DAKTOPOB MPEACTaBICHBI B TaOnuie 1.

Tabnuna 1 — @akTopsl ¥ UX YPOBHHU BapbHUPOBAHMUSI

HaumenoBanue O6o3Haue YPpOBHU BapbUPOBAHUS Wureppan
napaMeTpoB HUE +1 0 -1 | BapbHpOBaHY

s

YacTora BpalieHus, 1, MUH. X, 470 370 270 100

JlmuHa 30HBI QOPMUPOBAHUS X, 60 50 40 10

XKMbIxa (1,mm.)

Hucno noayBUTKOB Ha X, 8 6 4 2

IIHEKOBOM IIUJIMHJIPE (Z, uim)

Uccnenyembie (pakTopbl UMEIOT KOJUYECTBEHHYIO mpupoay. KomaupoBanue 3TUx
KOJIMYECTBEHHBIX (DAaKTOPOB U  OMNpEIEJICHHEe WX YPOBHEW MPOBOJMIIOCH C
HCIIOJIb30BaHKEM Oe3pa3MEepPHBIX IEPEMEHHBIX 10 CJIECAYIOMUM (opMyJiaM repexoa:

[TonHO(DaKTOPHBIN 3KCIEPUMEHT MPOBOAUIICA B TPEXKPATHOM MOBTOpHOCTU. Jlis
peanu3aluu JKCIepUMEHTa ObLT BBIOpAH TPEXYpPOBHEBBIM IUIAH BTOPOTrO MOPSIKA
boxkca-benkuna [3,4].

B kadecTBe KpuTepus ONTHMH3AIUK ObLIAa MPUHSATA COBOKYITHAS XapaKTEPUCTHKA
MacIIOOT)KUMHOTO Tnpecca (O kBm u / ke cTeleHb 0TXKMMa Maciia), a MMEHHO BETMYHHA
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sHepro3atpar N, OTHECEHHas K MPOU3BOIUTEIHLHOCTH YCTaHOBKU ((J,Ke/4) U CTETIEHN
OTXKUMa MaclIMYHOT0 MaTepuaia (4,%), onpeaensemMas o popmyie:

N
= o 1)
Qq
OTOT IOKa3aTelb COBOKYIIHO YBA3BIBACT OSHCPro3aTparhsl (I/IHTCHCI/IBHOCTB

OPWIOKEHHOTO peXHMa) Ha E€IUHUIY MPOU3BOAUTENBHOCTA Maciolpecca ¢
pEe3YyJbTaTOM €ro paboThl (CTENEHb OTXKUMa Maclia).

HccnenoBanre MNPOBOJMIMCH HAa CHEHHAIBHO HW3TOTOBJIEHHOM J1abOpaTOpHOU
MacJIOOT)KUMHOM yCTaHOBKE C KOMIUIEKCOM H3MEpHUTENbHON ammapatypel. OHa
COCTOsUIa TAaKXKE U3 CICAYIOUIMX OCHOBHBIX Y3JIOB M arperaToB: 3arpy304HOro OyHKepa
C MmuOepHON 3acIOHKOW Ha BBIXOJHOM OTBEPCTHUH, CEKIMOHHOTO HAOOPHOTO
[THEKOBOT'O Bajia, 3€EPHOTO I[MIIMHJPA, PETYIHUPYIOIIETO JPOCCEIBHOTO YCTPOUCTBA,
PacrojoKEHHOr0 Ha BBIXOAHOM OTBEPCTUU 3€EPHOTO LIMJIMHAPA, CIUBHOTO JIOTKA JIJIs
pPacTUTEIBLHOTO Maciia, ¥ MPUBOAHOM CTAaHIIUH, KOTOPAsi COCTOsIAa U3 DJIEKTPOABUTATENS
MOIIHOCTBIO 11 xBm, TUIMHIPUUECKOTO PEIYKTOpa, LIETHON U PEMEHHON NepeayH.

Peanusanus oneita nmposeaeHa coriiacHo Matpuie bokca — benkuHa.

[Tocne HaxoxxaeHUs: KOA()(PUIMEHTOB PErpeccMr M OTOpPaChIBaHUS HE3HAYUMBIX
K03 PUIMEeHTOB, MPOU3BEICHA OIIEHKA aJIeKBaTHOCTH (Tabyuma 2).

Taomuna 2 — OrieHKa afeKBaTHOCTH MAaTEMAaTUYECKON MOJIEITN

Cymma Huc | I'enepans| PacuetHoe| Tabmuuno¢ Yucno Ycnosue
KBaJpaTu | NepcHs Has 3HAUYECHHE | 3HAUYCHHME| CTEINEHEeW | aJeKBaT-
YHBIX aJIeKBaT | IUCTIEPCUs| KPUTEPHUsI | KPUTEPUsI| CBOOOJBI HOCTH
OTKJIOHCHUW| HOCTH Ouiiepa | Puirepa
>.(-p) 2 S? F. F. f /f, F,<F,
0,30186 0,0301 | 0,01465 2,06 2,1 9/30 2,06<2,1

N3 pe3ynbTaToB SKCIEPUMEHTA BUIHO, YTO pPacueTHOE 3HadeHue kpurepus durepa
MEHbIIIE TAOJIMYHOTO, ¥ TUIOTE3a 00 aIEKBAaTHOCTU MO/IENY ObLIa IPUHSTA.

W3meHeHne 4acTOThI BpallleH!s IIIHEKOBOTO Bajia MPOU3BOMIOCH 32 CUET IKHUBOB
Pa3IUYHOTO JUaMETpa Ha MIPUBOJIE MIEKTPOBUTATENS U peaykTopa. 3meHnenue IInHbI
30HBI (hOPMHUPOBAHUS JKMBIXOBOM PAKYIIKH OCYIIECTBISUIOCH C MOMOIIBIO ChEMHBIX
MAJTUHAPUYECKUX KOJBIIEBBIX HACAIOK PAa3IMYHON MIUPHUHBI, KOTOPhIE HA/ICBAINCh HA
IITHEKOBBIN IIJIMHIP B 30HE BBIXO/1A )KMbIXa U3 3€€pHOTO MIIUHpa. 3MeHeHnue ancina
MOJTYBUTKOB OCYIIECTBIISLIOCH C TIOMOIIBIO CHEMHBIX IITHEKOBBIX IUJIUHIPOB C
PAaCIOJIOKCHHBIMA HAa HHUX Pa3JUYHBIMHU 10 KOJMYECTBY COCTaBHBIX ITOJYBHUTKOB. B
Ka4yeCTBE MACIIMYHOIO MaTepraia UCOJIb30Bajcs cadiop.

[To nHaiigmeHHBIM KO3 (UIIMEHTaM COCTaBJICHO YpaBHEHUE PETPEecCUM aJIeKBATHO
OTHCHIBAIOIICE BEIUYUHY 3Hepro3arpar N, OTHECEHHYIO K MPOU3BOJUTEIBHOCTH
ycTaHOBKHU ((,k2/4) U CTENIEHHU OT)KMMA MacIM4HOro matepuana (¢,%) B 3aBUCUMOCTH
OT MEpPEMEHHBIX (PaKTOPOB:

B HEesIBHOM (hopme

V' =0,665 + 0,054.X,- 0,0616X7 + 0,0514X; + 0,093X; ; (2)

68



DEVELOPMENT AND IMPLEMENTATION OF TECHNOLOGIES IN PRODUCTION

B PaCKOJUPOBAHHOM BHJIC
2 =1,757 + 0,00509 n — 0.0000061 n*+ 0.000514 1*- 0.0514 | +
+0.02352°-0.282z. 3)

W3yyenne mporecca OTKMMa MACIUYHOTO MaTepHayia, a TaKKe HaxXO0XKIICHUE
ONTHMAJIBHBIX KOHCTPYKTHBHO TEXHOJIOTHYECKUX IMapaMeTPOB, OOECIICUNBAIOIINX
MUHHUMAJIbHBIE SHEPTETUYECKHE 3aTpaThl MPU MAKCHMAJILHOM BBIXOJIE Macia, ObLIN
MIPOBEICHBI C TTOMOIILI0 METO[A IBYXMEPHBIX CEUCHHM.

WccnenoBanus nmokas3ano, YTO MUHUMaJIbHAS yIelIbHAs SHEPrOEMKOCTD IIpoliecca I
= 0,684 xBm u/ ke Ha cTeTEHb BBIX0OJIa MaciIa, MPY YaCTOTE BpaIlleHUs ITHEKOBOTO Bajia
npeccan =370 mun ", nyuHe 30HbI popMupoBaHus xMbIxa | = 52 ym, yrcia cocTaBHBIX
MOJIyBUTKOB Z = 6 — 7. [1o pe3ynbpTaT™ ucciaeaoBaHus ObUT pa3paboTaH MacI00T)KUMHON
ITHKOBBIN Npecc Mpou3BOAUTENBHOCTHIO 50 kr/4. (Pucynoxk 1).

Pucynok 1 — MaciiooT)KUMHOM NTHKOBBIN TIPECC MPOU3BAUTEIHHOCTHIO 50 KI/9

Cnmcok UCnoJ1b30BaAHHOM JTUTEPATYPHI
1. Pa3paboTaTh M YCOBEpIIEHCTBOBaTh TEXHOJIOTMIO U TEXHUKY HJisi mepepaboTke
3€pHOBBIX M MAacCIlIO-CONEPIKAIINX CEJIbCKOXO03AUCTBEHHbIX KynbTyp 02.01.10.021
//Otaetr o HUP PI'TI HITI] MCX: TI'oc.per. NeO110PK 00308. — Anmatsr, 2005. — 105 c.
2. Pa3paboTaTh TEXHOJOTHIO M TEXHUYECKHE CpPEICTBA UIA TMEepPepadOTKH CEeMsH
MacCJIMYHBIX KYJbTYp Ha MPEANPUATUSAX MAJOH U CpeAHEH MOIIHOCTU (MacJOIpecc).
//Otaer o HUP PT'TI KasHUMMOCX: Pyk. mpoekra Jlxxunrundaes C.C. T'oc.per. No
0100PK 00712, Ne 0200 PK00827. — Anmatsr, 2000. — 38 c.
3. Annep 1O.I1., Mapkosa E.B., I'panosckuii FO.I1. [InanupoBanue sxkcriepumMeHTa mnpu
MOMCKE ONTUMAaNbHBIX ycioBui. — M.: Hayka, 1976. — 280 c.
4. MenpaukoB C.B., Anemkun, B.P., Pormun, [1.M. IlnanupoBaHue skcriepuMeHTa B
HCCIIEIOBAaHUAX CEIIbCKOX03CTBEHHBIX MporieccoB. — JI.: Komoc, 1980. — 167 c.
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YCTAHOBJIEHUE XAPAKTEPUCTHUK OIIOP
POTOPHOI'O Y3JIA

Kaiip6aeBa Aiinypa EpkuHoBHA,

PhD, acconmupoBanHsbIit ipodeccop
AJIMATHHCKOTO TEXHOJIOTUYECKOTO YHUBEPCHUTETA,
Kazaxcran

Odoaiceiit lHsinap KypandekKbi3bl
ctyneHt IV kypca, AnMaTuHCKUN
TEXHOJIOTUYECKUH yHUBepcuTeT, Kazaxcran

OgHuMu W3 TJABHBIX pPa0OYMX XapaKTEPUCTUK POTOPHOTO Yy3Ja SBIISIOTCS
TOYHOCTh BpAIICHHS M YKECTKOCTh POTOpa B paguaibHOM (I ) ¥ oceBoM ( a )
HaIpaBJICHUSIX. DTU XapaKTEPUCTUKU 3aBUCIT OT KOHCTPYKIIMHM U MapaMeTpoOB Telia
poropa u ero onop. IIpuueM 1osst KECTKOCTH, BHOCUMAasi ONIOPaMH pOTOpa, BeECbMa
BBICOKA, YTO CBSI3aHO C JIByMsl oOcTosTenscTBaMu. C OIHOM CTOPOHBI, BO3MOKHOCTb
IIUPOKOTO0 BAPbUPOBAHUS KOHCTPYKTHBHBIX MapaMeTpoB poTopa (yBETUYCHHE €ro
IMaMeTpa, YMEHbBIIEHUE MEXOIOPHOTO PACCTOSHUS U JIp.) IMO3BOJISIET CO3AaBaTh
POTOPBI BBICOKOM KeCTKOCTH. C JIpyrod CTOPOHBI, HAJUYHE 3HAYMTEIBHOIO YHUCIA
AJIEMEHTOB U UX COEIMHEHHUM, BXOJAIIMX B COCTAB OMOPHI poTopa (Kojiblia, MapUKU
WM POJIUKH, PETYJIMPOBOYHBIE M 3aKPEIUISIIONIME 3JEMEHThI), U HEO0OXOJAMMOCTb
Hapsgy C OJKEeCTKOCThbIO oOecrneunBaTh Jpyrue padouue XapaKTepUCTUKH
(OBICTPOXO/THOCTh, HHU3KHE TEIUIOBbIE JAe(OpMalMi) HE IMO3BOJSIOT TOBBICUTH
KECTKOCTh OMOP POTOPOB Tak ke 3PHEeKTUBHO, KaK Tejia poTopa.

’KecTkocTHasl XapaKTEpPUCTHKA MOJIIMITHUKOBBIX OMOP SBISIETCS ONpPeaesomen
MIPH pelIeHUH 3a]]a4ll BUOPOYCTOMUUBOCTH poTopa. Kak mokasano B padote [1], Basn B
HEUJICATbHBIX MOIIIMITHUKOBBIX OMOpax HE MOXET OBITh HCaTbHO JUHAMUYECKU
YpaBHOBEULIEH MPU MOMOLIM OATaHCUPOBKU, TO €CTh CYLIECTBYET HEKOTOPBIA MOPOT
OamaHCUPOBKM Baja. B CBsI3M ¢ 3TUM BO3HUKAET BOIPOC: KAaKOBBI JOIYCTUMBIE
r€OMETPUYECKHE OTKJIOHEHHs MOALIMITHUKOBOIO y3J1a, TO €CTh JO KAaKUX IPEIEIIOB
CJIElyeT Y’KECTOYaTh JOIMYCKH Ha T€OMETPUYECKUE apaMETPhI OIOP POTOPOB?

Jlnst oTBeTa Ha ATOT BOMPOC HEOOXOIMMAa METOAMKA YYeTa BIUSHUS DTUX
OTKJIOHEHHUW Ha TOYHOCTHBIE U KECKOCTHBIE XapaKTEPUCTUKH.

[Ipu MOHTaXke poTOpa Ha MOAIMIMITHUKAX Kau€HUsI BOZHUKAET Jedopmalius KoJiew
MOJIIMITHUKOB, IPU KOTOPOM U3MEHsieTCsl popMa Aopoxkek kaueHus. [Ipu 3ToM B psize
CJIy4aeB TOYHOCTh MOIIMITHUKOB 3aMETHO CHIXKAETCSI, YTO OKA3bIBAET CYIIECTBEHHOE
BIIMSIHUE HAa TOYHOCTH BpaIIeHUs! pOTOPA.

Ha w3MeHeHne ycinoBuM (QYHKIIMOHMPOBAHUS TOANIUITHUKOB TPH HAJIHYUA
MOTPEIIHOCTEN 3JIEMEHTOB MOIIMITHUKOBOIO y3j1a 00paiialoch BHUIMaHUE U paHee.
Tak, Hanmpumep, B pabore [2] Ha mpuMepe MOANUMHUKOB IIMHHACIBHBIX Y3JIOB
MOJIYYCHO MHTErpajbHOE ypaBHEHHUE, onpeaensmomniee koddduiment K, =Ar, [/ Ar,  (

Ar, - HEKpYIJOCTh JOPOXKKH KadeHMsI KOJbla IOCJIE 3alIPECCOBKM B KOPIYC; Ar, -

B8blX

ri(ile

HCKPYIJVIOCTh ITOCAIOYHBIX HOBerHOCTeﬁ KOJbIIa MW OTBCPCTHA B KOPIIYCC,
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npUBEACHHAs K COMPSIKEHHOW MOBEPXHOCTH;) Mepeayl MOTPEIIHOCTH I KaxAou
rapMoHUKH psina Dypbe (MOCPEICTBOM KOTOPOrO OBLIT TPEACTABICH KOHTYP
MTOBEPXHOCTU IOCAJOYHOTO OTBEPCTHS) M BKIIOYAIOIIEE BCE MMAPAMETPhI, KOTOPHIE
XapaKkTepU3yIOT H3MEHEHHE (POPMBI JOPOKKU KAUCHUS:

=——LF(p): —2(31+92)005go|ntg?+(;(1+;52)sm|¢|—2l91

1)

24,8 233
+—(1 'ul)rlCPF((p)+—(1 :ZI)GCPF(@};

Elll 272
rae i 1 E;, u, u E, — ko3ddunuent Ilyaccona u Moynp ynpyrocTu MaTepuania

KOJIblla IIOAIIMITHWKA W KOpPIIyCa (HIHHH,Z[CHH) COOTBCTCTBCHHO, rlcp nr

2y — CPEIHUE

pagnycCel KOJIbIA IMTOAIIMITHUKA U CTEHKH KOpIryca; |, U |,— MOMEHTBI HHEPIIUH KOJIbIIA
U KOpIlyca, OTHECEHHbIE K exuHuie muHbl (1, =h>/12; 1,=h/12, toe h, u h, —
TOJNIIMHA KOJbl[A MOJIMIHUKA U CTEHKH Kopmyca); ,=(1-u,)/(zE,) H
Yoo == p,)A1-24,)/(2E,,) —1apaMeTphl YIIPYTOCTH KOJIbLA IIOAIIUIIHUKA U KOPITyCca
COOTBETCTBEHHO; ¢ — YIOJI, ONPEICIAIOIINN II0JIOKEHUE TOUYKM KOHTakTa; F(p) —

MmapameTp, 3aBUCAIIMM  OT  MOJIOKEHUS  NEpPEeMENIAroIIecs  TOYKH  Ha
nehOpMHUPOBAHHON TOBEPXHOCTH W 4YHUCIA 30H KOHTakTa (T.e. HOMepa i -ToM
TapPMOHUKH).

B pabote [2] npoBoaMIIOCh CpaBHEHHE 3HAUYCHUN K., BBIYMCIECHHBIX 1O GopMyIie

(1), KOTOpBIE COMOCTABIISUINCH C IKCIIEPUMEHTATBLHBIMU JJAHHBIMHU (puC.1).
K
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Pucynox 1. Koaddunuentsr K, mepemayv TOTPEIIHOCTH TPH 3aMPECCOBKE

HAPYKHBIX KOJiel] NOAIMUNHUKOB Tuma 3182110 B kopmyc w3 uyyryHa [2]:
CIIOUIHBIE JIMHUU — SKCTIEPUMEHTAIbHbBIC 3HAUYCHUS, IITPUXOBBIC — PACUETHBIC

Ha ocnoBanuu npuBeaeHHoro rpaduka (puc. 1) MOXKHO caenaTh BBIBOJ, YTO Ha
JIOPOXKKK KA4eHHsI KOJICIl TOJIIMITHUKOB TPH MOHTa)Xe B HAWOOJbIIEH CTEICHH
MePEeIAIOTCS HU3KOYACTOTHBIC COCTABJISIFOIIUE MOTPEIIHOCTH (POPMBI (OBaTBLHOCTD,
TpPEX- U YETHIPEXTPAHHOCTb).

Opnnako mpuBeNeHHbIE B paboTe [2] pe3ynbTaThl MOJYYEHBI TPH IETIOM P
JOTYIIEHUN:  KOJBIIO WMEET Malyl0 U3THOHYI0O  JK€CTKOCTh,  PaJlyChl
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CONIPHUKACAIONIUXCS TMOBEPXHOCTEH OJIM3KH; TPEHUE MEXKIY COMPUKACAFOITUMUCS
MMOBEPXHOCTSIMH OTCYTCTBYET M JIp., UTO HE BCErJa IMO3BOJISIET JOCTATOYHO IOJIHO
y4eCTh OCOOCHHOCTH PabOTHI MOIIIMITHIKA B TTOAIIUITHUKOBOM Y3II€.

C y4eToM BBINIEU3TI0KEHHOTO ObLla MPOBEJEHA OLIEHKA Pa0OThl MOJAIIMUITHUKA B
y3Jlie ¢ HEUJCAIbHBIMU AJIEMEHTAMHU MPU MOJCIMPOBAHUM €r0 METOJIOM KOHEYHBIX
AJIEMEHTOB C HMCTOJB30BaHHEM IMakeTa ANSYS, YTO MO3BOJIMIO PEIIUTH 3a7ady TpH
OTCYTCTBUHU OINMCAHHBIX paHee OMYIICHUN M, B IEPBYIO OYEPE/b, YUECTh YIPYTHE
nedopMalii HE OT/ACNIBHBIX KOJEI, a BCEro y3ia. MojaenupoBaiach 3alpeccoBKa
paguagIbHOIO MOIIMITHAKA HACATBHON (POPMBI B KOPIYC, UMEIOIIUA OTKJIOHEHHUE OT
KPYIJIOCTH — OBAJBHOCTH, MPHU IMOCAJAKE BHYTPEHHErO KOJIbI[a MOMIIMIIHAKA Ha
OBAJIbHBIM Bajl. JlaHHasT MOJIeNIb KMCIOJIb30Bajach TaKKe JJIA OLICHKU YHOPYTHUX
CMEIICHUH Bajia MoJ ACUCTBUEM MPUIIOKECHHON PaIMaJIbHON HArPY3KHU.

st MmonenupoBaHus ObLT BbIOpaH paauaibHbii mapuxkonogmunauk 217 'OCT
8338-75. Oco0eHHOCTBIO TAHHOTO TOIIMTUITHUKA SBIISIETCS HEUETHOE YUCIIO IMAPUKOB
— 11, B cBSI3U C YeM B JIEKAPTOBOM CHUCTEME ATOT MOJIIUITHUK CUMMETPUUEH TOJIBKO
OTHOCHUTEIBHO OJHOU U3 OCEH.

OBaJIBHOCTH MOCAIOYHOTO OTBEPCTHS U BaJla MOJICIUPOBAIIMCH B IPEATNOJIOKEHUH,

4TO UX (hOpMa MPEACTABISIET COOOM IIUIHIIC:
2 2

AN — )
(d,£A)°  (d,FA)

rae d,— HOMUHAJIBHBIN JUAMETp IMOCaJ0YHOTO OTBEpCTUs (Baja); A— BeJIMYMHA

JIOIyCKa Ha HETIOCTOSIHCTBO IMAMETPA.

BennunHa 0OBaNbHOCTM Ha3Hadyajlach B IpeJenax JIOINYyCKa HAa HENOCTOSHCTBO
auameTpa, pa3Mep KOTOpOro, B CBOIO OYe€pelb, 3aBUCUT OT Kjacca TOYHOCTU
MOJAIIMITIHAKA U TOJIS JOMYyCKa MOCAaJKH Hapy>KHOrO KOJblla B KOPIYC M Ha Bal.
[Tocaaka BbIOMpanach B 3aBUCHUMOCTU OT pPeXHMa padOThl U 00JACTH MPUMEHEHUs
noAmuMnHuKa. Tak, HampuMep, ¢ y4eTOM TOT0, YTO MTPU HOPMAJILHOM peKUMeE PadbOThI
MOJIIMITHAKA B CJIy4ae MPUMEHEHHS €ro B METAJUIOPEXKYLIUX CTaHKaX Ha3zHadaeTcs
nocajika B kopryc J7, Ha Bai — jS6. [loje momycka mocagoqHOro OTBEpCTHs KopIyca

no nocaake J7 — 150" mone momycka Bana 10 mocajike jS6 cocrasiser 857 . Torma

JOMyCK Ha HEMOCTOSHCTBO JAMaMeTpa JUIsi OTBEpPCTHs Koprmyca OyleT paBeH
40 mxM / 2 = 20 MkM, a utg Bana — 22 MkMm / 2 = 11 MKM.

BblM IPUHSATHI CIIEAYIOIINE 3HAYEHUs JOMYCKOB: HAa HEMOCTOSHCTBO JUAMETPa
MOCaJOYHOr0 OTBEPCTHS Kopiyca — 20 MkM; Basa — 11 MKM.

Wcxons u3 maHHBIX, MOJYYEHHBIX MPH MAITUHHOM JKCIEpUMEHTE, KO3 OUITUEHT
K, mpeaiokeHHbIN B paboTe [2], COCTaBUT BEJIUYHHY:

K = Arg ;x| Aty =0,552.

PacuetHoe 3HaueHue ko3dunuenta K cormacHo Beipakenuto (1) mms Toro ke

ciryyasi:
K; =0,943.

Kak BHIHO, pacxoXIE€HHE MEXIy JaHHBIMM MAalIMHHOIO JKCIIEPUMEHTa U
JAHHBIMH, TTOJTYYEHHBIMHU aHAJTUTUYECKU, COCTABIAECT 59%. ITO TOBOPUT O TOM, UTO
JOMYUIEHUs, MPUHATBIE B paboTe [2] npu BeiBoje (Gopmydbl (1), HE YUUTHIBAIOT psit
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CYILIECTBEHHBIX (DaKTOPOB, BIUSIOIIUX HAa Mepefady MOrpelHocTedl aedopMaiuu
KOJIeIl MOAIIUITHUKA IpU COOPKE pOTOPHOTO y3Ja.

Jlutepartypa
1. MatBeeB B.A. Onopsl kauenus: nmpudbopos. — M.: MammHoctpoenue, 2009. —
240 c.
2. @uratnep A.M. Jledbopmanius 10poxkeK KaueHUs MOAMIMITHUKOB MPH MOHTAXKE
MIMUHAEIbHBIX Y3710B cTaHKOB // Ctanku u uHcTpyMeHT — 2008. — Ne9. — C. 28-30.
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NCCIEJOBAHUE BJIAUAHUA TIAPAMETPOB
VJbTPA3ZBYKOBOMW OBPABOTKH HA
®OPMUPOBAHUE HANIPSI)KEHUH ITPU HAPE3AHUU
HAPY/KHbBIX PE3bb

Kaiip0aeBa Aiinypa EpkunoBHa,

PhD, accoumunpoBanHsIil mpodeccop
AJMaTHHCKOTO TEXHOJOTHYECKOTO YHHUBEPCUTETA,
Kazaxcran

Bbeiicem0aeBa Apaii beliceM0aliKbI3bI
cryaeHt Il kypca, AnMaTUHCKHIA
TEXHOJIOTHYECKUI yHUBepcuTeT, Kasaxcran

DKCIUTyaTallMOHHbIE XapaKTepUCTHKU Pe3b0OBBIX COCIMHEHU
oOyCIaBIMBAETCS KAue€CTBOM IMOBEPXHOCTHOTO CJOSl, a TaKXe 3aBUCUT OT
(dbopMHupyeMOTo B IpoOLIECCE U3rOTOBICHUS JieTanu. KauecTBO MOBEPXHOCTHOTO CIOs
00JiajaeT MmepoX0BaTOCTHIO MOBEPXHOCTH, CTENEHBIO U TIIyOMHOU 1e(hOpMAIMOHHOTO
YIPOUYHEHUS, (PU3NYECKUMU MTapaMeTpaMH, INIOTHOCTHIO AUCIOKAIIUN U JPYTUMH.

[TockonbKy OOJNBIIMHCTBO PE3bOOBBIX COENMHEHHA pabOTaeT B YCIOBUSX
3HAKOTIEPEMEHHBIX HArpy30K, MEPBOCTEIIEHHOE W JIOMUHUPYIOIIEE BIUSHUE Ha
PaboTOCTIOCOOHOCTH PE3bObI OKA3BIBAIOT OCTATOUHBIC HANIPSKCHMUS.

Jlnst peanuzaiuu BbICOKOA((HEKTUBHOTO YIBTPA3BYKOBOT'O METOJIa HApe3aHUs
pe3b0 paspaboTaHa MIMPOKas raMMa yJIbTPa3BYKOBBIX PE3bOOHAPE3HBIX YCTPOUCTB,
OCHAIIICHHBIX  Mbe30KepamMudyeckuM  mpeoOpaszoBarenem  [1].  Ilorpebienue
MbE30KEPAMHUUECKUX TMpeodpazoBaTesield MO3BOJSET YMEHBIIUTh radapuThl U Maccy
VIBTPA3BYKOBBIX YCTPOWCTB M HUCKIIOYUTH HEOOXOJIUMOCTH BOJSHOTO OXJIAXKICHUS
npeoOpa3oBaresi.

VYapTpa3ByKOBOE€ yCTPOMCTBO, PUBEIECHHOE HAa pUC. 1, COCTOUT M3 KopIryca C
KOHUYECKHUM XBOCTOBHUKOM 8, KOTOPBIA MECTKO CBA3aH C MbE30KEPAMUYECKUM
npeoOpa3oBareseM, BKIOYAIOIMUM KOHIIEHTPATOp 3, MbE30KEPAMUUYECKHUE MIIACTUHBI
4 ¥ 4aCTOTOMOHWKAIOIIYIO Hakiaaky 5. C momompro mmnuibka 9 geramu 3, 4, 6
CTATMBAIOTCS B TMakeT U OOpa3ylT MbE30KEpaMUUYECKU mpeoOpa3oBaTeb.
DNEeKTpUYECKUE CUTHAJIBl MOJAIOTCS OT  YJIBTPa3BYKOBOI'O TeHeparopa Ha
TOKOCBhEMHBIE KOJIbLIA yepe3 WETKoaepkaTenb 6. (11 3aKkperyieHnss yCcTpoucTBa Ha
pestenepkarene Obljia U3rOTOBJICHA CIieluaibHas aepkaBka. C MOMOIIBIO IePKABKH
MMEETCs] BO3MOXHOCTh MEpEeMEIIeHNs yCTPOcTBa 1o BbicoTe. [l Hape3aHus pe3bObl
C TAaHTCHITUAIBHBIMU KOJICOAHUSIMH YCTAHABIMBAIIM JIPYTOH pe3el] U CMEIaau ero 1mo
BbicOTe. CMEHHBIE pe3lbl (MM IPYyTrod UHCTPYMEHT) | yCTaHABIMBAIOTCS B IIAHTE 2,
KOTOpasi o00OecrneunBaeT XOpOIIMA aKyCTUYECKW KOHTAaKT KOHIIGHTpaTopa W
nHCTpyMeHTa. C MOMOUIBIO JAHHOTO YJIBTPa3BYKOBOI'O YCTPOMCTBA OCYLIECTBISIIOCH
Hape3aHue pe3b0 Ha MINMUIbKax C HAJIOXKEHUEM Ha Pe3b00BOI pe3el] TAaHT€HIIMATbHBIX
WJIM paiuaibHbIX KOJIeOaHU.

74



DEVELOPMENT AND IMPLEMENTATION OF TECHNOLOGIES IN PRODUCTION

VYbTpa3ByKOBOE YCTPOMCTBO AJisi Hape3aHus pe3b0 KPYIIBIMH IJIAIIKaMHU C
OCEBBIMU KOJIEOAHUSIMH MPEACTABICHO Ha pucC. 1.

Pucynox 1. YnpTpa3BykoBo€ yCTPOHCTBO JJIsi HApE3aHUsI pe3bObl PE3IOM

[Tbe30kepamuueckuii  mpeoOpa3oBareiab KECTKO CBs3aH € BajioM 3,
YCTAHOBJICHHBIM C BO3MO>KHOCTBIO TEJIECKOIMYECKOTO BBIIBM)KEHHS B Koplyce 7.
Kopnyc 7 uMeeT KOHMUECKUI XBOCTOBHK J1JIs1 YCTAHOBKH YCTPOMCTBA B 3a/IHIOI0 0a0KY
TOKapHOro crTaHka. C 1Lenpl0 MCKIIOYEHUs 3aKIMHUBaHUS Bajla 3 TMpU  €ro
TEJIECKOMMYECKOM BBIIBIDKEHUM Tepeadya KpyTALIEro MOMEHTa OCYIIECTBIISIETCS C
MOMOILBIO HIAPUKOTOAIIUITHUKOB 13, yCTaHOBJIEHHBIX B MPOAOJBHBIX Ma3ax KOpImyca
7 1 XECTKO CBSI3aHHBIX C BaJioM 3. YCTpPOMCTBO MO3BOJIAET Hape3aTh pe3b0y Mo
cnoco0y '"caMo3aTaruBaHus'", TO €CTh MCKJIIOYAETCS MOTPEIIHOCTh MOAAYM W 1Iara
Hape3aeMmblx pe3b0. HacTpoilka Ha pasinyHble AWaMeTpbl Hape3aeMbIX pe3b0
OCYIIECTBIISIETCS MyTEM CMEHBI Tallku | ¢ yCTaHOBJICHHON B HEW pe3bOOHAPE3HOM
TJTAIIKOM.

[Ipy momomu JaHHBIX YCTPOWCTB MPOBOJAUIIOCH Hape3aHUE pPe3bd mpH
pa3IMYHBIX YJIbTPA3BYKOBBIX TEXHOJOTHYECKUX MapaMeTpax W MpU COOOIICHUU
pe3b0000pasyroneMy HHCTPYMEHTY paJHalbHBIX, OCEBBIX M TaHTE€HIUAIbHBIX
kosneOanuit. Iy conoctaBieHs pe3yJIbTaTOB BBIMOIHIOCH TAaKXKE Hape3aHHe pe3bd
0e3 COOOIIeHUSI THCTPYMEHTY YJbTPa3BYKOBBIX KOJIEOAHU.

Jns mpoBeneHUs HWccieaoBaHUM Oblna BhIOpaHa pe3pba M6, Tak Kak oHa
ABJISIETCSl HamOoJiee pacHpoCTpaHEHHOM M 00JaJaeT 3HAYUTENbHO MEHBIIUMHU
XapaKTEpUCTUKAMU PabOTOCIOCOOHOCTH, YEM Pe3bObl OOJIBIINX TUAMETPOB.
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Ha puc. 2 npuBeaeHsl rpaduku BIMSHMS HalpaBiICHUS YJIbTPa3BYKOBBIX
Kosie0aHuit Ha POPMHUPOBAHUE OCEBBIX OCTATOUHBIX HAMPSKEHUH G; B TOBEPXHOCTHOM
cioe (rIyOrHa MOBEPXHOCTHOTO CIIOS @, MM) BHaauH pe3bObl M6x1 mpu 06paboTke
tutaHoBoro criaBa BT3-1. (Pexxumbl 06pabotku: ckopocTh pezanus V=0,6 m/MuH,
94acToTa yJIbTPa3BYKOBbIX KoseOanmii f = 20+1 x['m, amrumTyna yabTpa3ByKOBBIX
KoJIeOaHmil — 5 MKM, TEXHOJIOTHYECKas cpeaa — Cyabpodpe3oi.)

Qo2 ax aok 4@ qw Qe as aqu g8 Q20 0z

1 — oObr4HOE pe3aHue; 2 — pe3aHue ¢ TAHTCHIIMATBHBIMU KOJICOAHUSAMU;
3 — pe3aHue ¢ 0CEeBbIMH KoJieOaHUAMHU; 4 — pe3aHue ¢ paauaaIbHbIMU
KOJICOaHUSIMU.
Pucynok 2. Biusinue HanpaBiieHHs ylIbTPa3ByKOBBIX KOJI€OaHUI Ha
(opMHpOBaHME OCTATOYHBIX HANIPSHKEHUI BO BIaJHHAX PE3bOBI

[Ipu oOpaboTke ¢ TaHTEHIUMATBHBIMHU YJIBTPA3BYKOBBIMU KOJICOAHUSIMH Ha
MOBEPXHOCTU CKUMAIOIIUE OCTATOYHbBIC HANPSHKEHUS OJMU3KU K HYJIO U JOCTUTalOT
cBoero makcumyma Ha riayomne 0,08 mm — Bcero 280 Mlla, a mpu goctwkeHun
riyounsl 0,15 MM cHOBa paBHBI HYJIIO U MEHSIOT CBOM 3HaK Ha MPOTHBOIOJIOKHBIN,
T.€. MEHSIIOTCSI HA PACTATUBAIOIINE OCTATOUHbBIE HAIIPSIKEHMUS.

Jns mpoBeneHUs COMOCTABUTEIBHOIO aHajdu3a OCYIIECTBISIOCh TaKkKe
Hape3aHue pe3b0d 0e3 BBEJCHUS B 30HY PE3aHUsl YIbTPa3BYKOBBIX KosieOaHuii. B aTom
Cllyyae Ha MOBEPXHOCTH (POPMHUPYIOTCS HE3HAUUTEIILHBIE CKUMAIOUINE OCTATOYHBIE
HanpspkeHus (80 MIla), nocturaronirie CBOEro moJImoBepXHOCTHOTO Makcumyma (420
MIIa) na rnmy6busne 0,08-0,12 mm.

AHaIM3UPys BBIICU3T0KEHHOE, MOXKHO CJIeJIaTh BBIBOJ, YTO C TOUKH 3PCHUS
dhopMUpoBaHUsS B MOBEPXHOCTHOM CJIO€ OJIArOMPUSTHBIX CKUMAIOIIUX OCTATOYHBIX
HaIpsDKEHUN HanboJiee MPeANoUYTUTEILHOU SBIsIETCS 00padoTKa ¢ paaualbHBIMU WU
OCEBBIMH YJIbTPA3BYKOBBIMHU KOJICOAHHSIMU.

HanoxxeHne Ha WHCTPYMEHT TaHTCHIUAIBHBIX YJIBTPA3BYKOBBIX KOJEOAHMIA
MPUBOAUT K CHUKEHHIO 3HAYCHHUM CKUMAIOIINX OCTATOYHBIX HANPSKEHUU. B riepByto
ouepenb ATO CBSI3aHO C TEM, YTO TAHTCHIMAIBHBIC YIIbTPAa3BYKOBBIE KOJICOAHUS
HU3MEHSIOT TIPOIECC CTPYKKOOOpa30BaHMS, WHTEHCU(DUIMPYIOT IUCIOKAIMOHHBIC
MPOIIECCHl U YMEHBINAIOT CUJIbI pe3aHus. BBejaeHue B 30HY PEe3aHUSI OCEBBIX WIH
paavabHBIX  yJIBTPA3BYKOBBIX KOJEOAHWN TIpH Hape3aHUU pe3bObl IO3BOJISET
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3HAYUTEIbHO YBEIMYUTHh CKHMAIOIIUME OCTATOYHBIC HAmpshKeHUs. B aTom ciyuae
YBEIMUEHUE CKUMAIONINX OCTATOYHBIX HAMPSHKEHUH CBS3aHO C YIPOUHSIOIIMM
sppexkrom. Takum ob6pasom, g (GopMHpOBaHUS B TOBEPXHOCTHOM  CIIOE
ONMaronmpusITHBIX MAaKCUMAJIbHBIX OCTaTOYHBIX CHKUMAIOIIUX HAMpsHKEHUN Tpu
YJIBTPa3BYKOBOM pPe3b00 Hape3aHuW CleQyeT IPOU3BOAUTH OKOHYATENIbHYIO
00paboTKy ¢ paaualbHBIMU HIIM OCEBBIMHU YIbTPa3BYKOBBIMHU KOJICOAHHUSIMH.

Jluteparypa

1. IloBbieHne pabOTOCIIOCOOHOCTH PE3BLOOBBIX COCIUHEHHM IyTEM MPUMEHEHUS
yJIbTpa3Byka rnpu o0padoTke u coopke: Mmonorpadus / b.JI. llltpukos, B.B. ['onoBkuH,
B.I'. Illysaes, U.B. IllyBaeB. — M.: Mammunoctpoenue, 2009. — 125 c.

2. OcTaTo4yHbIe HAIPSKEHUS U COMPOTUBJICHUE YCTAIOCTH YIIPOUYHEHHBIX JIETaNIEH ¢
KOHLIEHTpaTopaMu HanpsbkeHuil: MoHorpadus / B.®.I1asnos, B.A. Kupnuues, B.b.
NBanos — Camapa: 3n-so CHIL PAH, 2008. — 64

77



DEVELOPMENT AND IMPLEMENTATION OF TECHNOLOGIES IN PRODUCTION

OYHKIIOHAJIBHO-OPIEHTOBAHE ITPOEKTYBAHHA
OIEPALIIM IPU BUTOTOBJIEHHI BUPOFIB

Kycuii SIpocsiaB MapkisitHOBHY,

KaHIUAAT TEXHIYHUX HAYyK, TOICHT,

JOIIEHT Kadeapu poOOTOTEXHIKU Ta IHTETPOBAHUX TEXHOJIOT1M MaIIMHOOY TyBaHHS
HarmionansHuil yHiBepcHUTeT «JIbBIBChKa MOMITEXHIKAY, YKpaiHa

IHoropinuii FOpii Onerosu4
Crynenr II kypcy
Hamionanpauit yHiBepcuteT «JIbBiBChKA MOMITEXHIKAY, YKpaiHa

[umiaapo-nomuesa rpyna nomn HB32, 1o ckinagaeThes 13 MOPIITHS 3 MaH)XXETaMU
Ta MWIIHAPOBOI BTYJKH, 3a0e3ledyye THCK JJIs MEepPErOMIIOBYBAaHHS PIAMHUA TIpU
reoJIOrOpo3BIAYyBaIbHOMY Ta CTPYKTYpPHO-TIOIIYKOBOMY OypiHHI Ha HadTy 1 ras, a
TaKOX JUIsl TIEPEMILLEHHS PI3HUX HEAarpeCUBHUX PIAWH Ha MIANPUEMCTBAX XapyOBOi,
XiMIYHOI Ta OyZIBEIbHOI NPOMHUCIOBOCTI. JleTam CHpsSKEHHS MpaloTh Yy
CepeIOBHINI C1a00-arpeCUBHOI Ta BUCOKO-a0pa3uBHOI pigunu [1, 2].

Brynka mumiaapoBa (puc. 1) ciayXHTh BiANOBIIANBHOIO ACTAILIIO IMIIHAPO-
nopiHeBoi rpynu 0yposoi nomnu HB32.

Hocein ekcrutyatarii momn HB-32 cBimuuth, mo 33% BinmMOB OypoBHX MHOMII
B1JI0YBA€ThCS Uepe3 3HOIITYBAaHHS apy LWIIHIPOBA BTYJKA - MaHXeTa nopiHs [1].

B mporeci ekcrutyaTariii OypoBoi MOMMH HAWIIBUIIE 3HOIIYIOTHCSA ITUIIHAPOBI
BTYJIKM BHACJI1JIOK a0pa3uBHOI i1 MiCKY, 1110 MICTUTHCS B OYPOBOMY PO34YHHI, OCKIITBKH
MOBHE OYMILIEHHS PIIMHU BiJl TBEPJUX YaCTUHOK IPCHKOI MOPOJU HE 3a0€3MeUy€eThCs
[1,2]. Y pexxumMi HU3bKOTO TUCKY HAallBUpaKEHIIIMMH BUIaMH 3HOITYBaHHS LUAJIHIPO-
MOPILIHEBHX Map € abpa3uBHE Ta riipo-adpa3uBHE, B pe3yJIbTaTl IKUX poOOYl MOBEPXHI
BTYJIOK 1 IOPUIHIB OKPUTI T'YCTOI0 MEPEXKEIO MO3/I0BKHIX PUCOK PI3HOI INIUOUHU. Y
PEXKUMI CEPETHHOTO TUCKY, 110 HAUNOIUPEHI NI 17151 OypOBHUX MOMII, XapaKTEPHUMHU
€ abpa3uBHE, TiApo adpa3uBHE Ta BTOMHE 3HOUIYBAaHHS AeTalied mapu. Y pexumi
BHUCOKOro TUCKY (oco0smBo Buiie 20 MIla) uuimiHapo-nopiiHeBa napa BUXOAUTH 3
Jaay BHACTIIOK NEPEeIYacHOTO PYWHYBAHHS MOPIIHS IMiJI I1€F0 BUCOKOI TEMIEpaTypH
Tepts [2, 3].

3acTocyBaHHS MPUHIMIMIB (PYHKI[IOHATHHO-0pieHTOBaHOTO npoekTyBaHHs (DOII)
YCKJIQJHIOE TIPOIIEC BUTOTOBJIEHHS BHPOOIB, MpoTe, 3a0e3Meuyrodn HEoOXiaH1
eKCIUTyaTaIliiiHI XapaKTepUCTUKH JUTsl (PYHKITIOHAIBHUX TIOBEPXOHB JI€TaJIeH MaIlllH,
BHU3HAUa€ SKICHO HOBY CYKYIHICTb BJIACTUBOCTEH 1 CTYMiHb KOPUCHOCTI BHUPOOIB
MaIMHOOYAyBaHHS MpH ekcrutyararlii. [le 103Bojsie BiAUyTHO MiJABUIIUTH TEXHIKO-
€KOHOMIYH1 OKa3HUKH €KCILTyaTallii Ta 3aCTOCYBAHHS TEXHOJIOTTYHUX MalluH [4].
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B(2:1)

\r

Pucynok 1. Ecki3 Brynku nuninaposoi 0yposoi nmommnu Hb32

3rinHo 3aransHuX npuHIUNiB @OIl npu po3poOIIeHH] TEXHONOTTYHUX MPOLECIB
BIJIMOBIIHO JIO0 CIY>KOOBOrO TMpHU3HAUYEHHA BUPOOYy HEOOXIHO peaizyBaTH
TEXHOJIOTIYHE 3a0e3leueHHs BU3HA4YCHHX (YHKIIOHATBHUX TOBEPXOHb (200
BHU3HAYCHOI (DYHKIIIOHATBHOI TOBEPXHI) JIJIsl 00pOOIIIOBAHOT JIeTall Ha PIBHIX pOOOUYNX
30H, Makpo-, MIKpO- 1 HAaHO30H 13 JOTPUMAaHHSM TEXHIYHUX BHUMOT JJisi PIBHIB
CKJIaJIaJIbHOT OJIMHUII Ta MAIlIMHU 3arajioMm [4.

OYHKIIIOHAIPHOIO TIOBEpXHEI JUIg BTyJNkd muiiHapoBoi HB  32.02.102-02
CITy’KHTb MOBEPXHS B po3mip & 100H14%1 (1T10, Ra=0,8 mMxm).

TexHonoriynuit  MapmpyT oOpoOJieHHsS BHYTPIIIHBOI TOBEPXHI  BTYJIKU
MUATIHAPOBOT  CKJIANIAETBCA 3 TaKUX TEPEeXOJiB: PO3TOUYYBAHHS HYOPHOBOTO,
pO3TOUYBaHHS  YHUCTOBOro,  (TepMOOOpOOKH), TLIIPYyBaHHS  MOMEPEAHBOTO,
nutipyBaHHS KiHIIEBOTO.

BcranoBneno [5], mo 3acTtocyBaHHS METOMIB TOBEPXHEBOTO IJIACTUYHOIO
nedopmyBanss (ITI11) y 2-10 pa3iB 3MeHIIIy€e 1HTEHCUBHICTh 3HOITYBaHHS JETajleH
MallliH TOPIBHAHO 13 JI€30BUM 00poOsieHHsaM 1y 2,14-12,5 pa3iB — MOPIBHSHO 13
abpa3uBHOIO 0OPOOKOIO.

Tomy 3amina aOpaszuBHOTO 00poOJsieHHs 00poOkoro Tuckom (IIIT), 30kpema,
BiOpaniiiHO-BIAUEHTpOBUM 3MilHeHHsIM (BB3,;) Ha BukiHuyBajbHIM omepaiii
TEXHOJIOTIYHOTO TPOIECY BHUTOTOBJICHHS BTYJOK IIWUIIHIPOBUX  CIPUSITHME
3MEHIIIEHHIO THTEHCUBHOCTI iX 3HOIITYBaHHS Ta 30LJIbIIECHHS pecypcy iX podotu [6].

[Ipu 1BOMy TOuYHICT 00poOneHHs aug & 100H14*% 3aGesneuyerncs Ha
MOTIEPETHBOMY Tiepe UTiPyBaHHSIM TIEPEXO1l — YUCTOBOMY TOUIHHI.

Jlist excriepuMeHTaIbHUX JTOCTIKeHb 3aMIHIINA TPAAUIIIHHUN MaTepian BTYJIOK
Manux Tunopo3mipiB — cranb 40X I'OCT 4543-80 na crans 20, ctans 45 'OCT 1050-
80.

OcHOBHI xapakTepucTH npodino GyHKIIOHATHLHOT TOBEPXHI, 1110 BU3HAYAIM TI1]T
Jac eKCIEePUMEHTAIBHMX J0CIiKeHb, BianoBigaroTe [OCT 2789-73 1 ISQ 4287 [6]:
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O6poOnenns BB3, 3miiicHIOBanM y Takiid MOCHIIOBHOCTI [6]: 00poOieHHs
1e(dOpMIBHUMU TiTaMU — CTAJIbHUMU 3arapTOBaHUMHU KyJbkaMu & 10 MM; 3MIITHEHHS
BHYTpIIITHROI TIOBEpXHI BHPOOIB Kymbkamu & 8,5 MM; ouwmieHHS 00poOIeHOi
MMOBEPXHI Bi OpyAy MICis monepeaHix 00poOoK 3a JOTIOMOTOI YpaliTy; HAHECCHHS
TBEp0CTUIaBHOTO MOKPUTTs BKS mi1s migBUIieHHsS 3HOCOCTIHKOCTI.

[Ticnst BiOpooOpoOIEHHST BTYJOK IIJIIHAPOBUX Ta HAHECEHHSI TBEPAOIO CIUIABY
3MEHIIYIOTHCSI BUCOTHI IMapaMeTpH iX pyHKmioHansHOI moBepxHi (Ra, Rz, Rmax, Rp) y
3-5,8 paziB. OKkpim TOT0, ICJIsI HAHECEHHSI TBEPIOCINIABHOTO MOKPHUTTS CEPEIHIN KPOK
HEpIBHOCTEH MO BepuIMHaX S 3MeHmyerbes B 1,5-2,4 pas3u, cepeaHil Kpok
HepiBHOCTEH Mpodimo SM MPaKTHUYHO HE 3MIHIOETHCS TMOPIBHSHO 13 BIANPAaBHOIO
MOBEPXHEI0, 110 CBIIYUTH MPO 3pi3aHHS 4u JiepopMyBaHHS BEPIIUH MIKPOBUCTYIIIB
penbedy MOBEpXHI y Mpolieci BIOpO3MIIIHEHHS. Y TOM ke Yac micisi oOpoOJIeHHS
BHYTPIITHROT TOBEPXHI KyJIbKaMu & 8,5 MM 1 HAHECEHHS TBEPJIOTO CIUIaBY MapaMeTpu
IMOPCTKOCTI 3MiHIOIOTECA 10 Ra=0,96-1,12 MxMm, mo mepeBuinye oOyMOBJICHE
KOHCTPYKTOpOM 3HaueHHs1 Ra=0,8 MKM.

OO6poOneHi BiOpaliMHO-BIAIIEHTPOBUM 3MIITHEHHSIM BTYJKH OypOBHX MOMII 13
ctaii 20, 45 1 opuriHanbpHi BTyaKU 13 ctaii 40X y mapi OyJio BCTAaHOBJIEHO Ha OypOBi
nomnu. [licig BiOpaniiHO-BIALEHTPOBOIO 3MILHEHHS HUJIIHAPOBUX BTYJIOK OYpPOBUX
MIOMII CepPETHE HATIPAIIOBAHHS HA BIIMOBY 7¢.p BIOPO3MIITHEHUX BTYJIOK ITiIBUILIAIIOCS
B 1.65 pa3u nopiBHSAHO 3 6a30BUMU BTyJIKaMu. OKpiM 1IbOT0, 3aMiHA MaTepially 31 CTall
40X wna cramp 20, 45 panga BIOpO3MIITHEHUX BTYJIOK 3a0€3ME€UUTh CKIIAJIOBY
€KOHOMIYHOTO €(EKTY.
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BJIUAHUE YPOBHSA PACTATI'MBAIOLHINX
HAIPS)KEHUH HA COITPOTUBJISIEMOCTH
APMATYPHOI'O IPOKATA BOJOPOJHOMY
PACTPECKUBAHUIO

Kyrenos Cepreit Hukos1aeBuy,
KaHAUAAT NeJarornyeckux Hayk, JOLIECHT,
JOLIEHT Kadepbl TEXHOJIOTUU U CEpPBUCA
TynbCKUM rOCYIapCTBEHHBIN NEIArOTUYECKUI
yauBepcutet uM. JI.H. Toncroro, Poccus

I'Bo3aeB Auiekcanap EBrenseBuy,

JOKTOp TEXHUYECKUX HayK, Ipodeccop,

TJIaBHBIA HAYYHBIN COTPYAHUK Kadeapbl TEXHOJIOTHH U CEpBHCA
TynbCKu rocy1apCTBEHHBIN M1€1arOrnYeCKUM

yHusepcuret uM. JI.H. Toncroro, Poccust

Bnusiaue ypoBHs HanpspKEHUH Ha ATTUTENBHYIO TPOYHOCTH B CPEAAaX BBI3BIBAIOIIIX
HaBOJIOPOKUBAHUE, ONpeEENsiiu Ha oOpazax apmatypHbix ctaieit Ct.5, 35I'C u 80C.
Wcnpitanuss mpoBogwm B BogHOM  pactBope  2,5% HpSO4+ 2,5% NH4CNS ¢
KaTOAHOW monspu3amueil jx = 60 A/M?> mpu ypoOBHE pPaCTATUBAIOMINX HAIPSKEHUH
0,3...0,80g. [lonydyeHHBIEC PE3YyJIHTATHI IPEICTABICHBI HA PUCYHKE.
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Puc. 1. KpuBsie 1iauTenbHON TPOYHOCTH apMaTyPHBIX CTallel P UCTIBITAHUU
HATYpHBIX 00pa31oB B BogHOM pacTBope 4,5% H2SO4 + 2,5% NH4CNS
(jx = 60 A/m?): 1) 35I°C; 2) 80C; 3) C15

[Ipu BBICOKMX YpOBHSX HampsbkeHus (o> = 0,86p) oOpaslibl, MOABEPraroIIUecs
HABOJIOPOKMBAHUIO, pa3pylIalOTCs B COOTBETCTBUM ¢ MexaHu3MoM ['puddurca [1].
[Ipouecc pa3pyliiieHrs TPOUCXOAUT 3a CYET OBICTPOTO Pa3BUTHUS CYyOMUKPOTPEIINH B
MOBEPXHOCTHOM OOBEME MeTalyla U Ha IMOBEPXHOCTH HCHBITHIBAEMBIX OOPA3IOB.
OOpa3zoBaHue TakuX CYOMHUKPOTPEIIMH MOJITBEPXKIAET PEeIaKCalyio JIOKAIbHbBIX
BHYTPEHHUX MUKPOHANPSLKEHUN U MMAaIEHUE MOJYJIsl YIPYTOCTH, a TAKKE€ U3MEHEHHE
MEXaHMYECKUX CBOMCTB B 3TOM HMHTEPBAJIE BPEMEHHU. Y BEJIMYECHHUE MOBPEKIAEMOCTH
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oOpa3loB 3a CYET BO3pacCTaHUsl CYMMApHBIX pACTATUBAIOUIUMX HAIPSHKEHUN
BBIpaKaeTcss B 00pa30BaHUU JEPEKTOB CTPYKTYPHI, CIIOCOOCTBYIOIIMX YCKOPEHHUIO
g dy3uu Bogopoa K JoBymikam [1]. DTo moaTBepx)AaeTCA pe3yibTaTaMu ra30BOro
aHalli3a, BBIMOJIHEHHOTO [UIsi 00pasloB, MOJBEPraBIIUXCS 3IEKTPOIUTUYECKOMY
HABOJOPOKMBAHUIO B TEYEHUE PAZIMYHOTO IEPHO/IA BPEMEHH BIUIOTH /10 Pa3pyILICHHUS.

Pe3ynbraThl ra3oBOoro aHainusa [2] NOKa3bIBAIOT, YTO B IE€PUOJ BPEMEHH,
MPEIIIECTBYIONMN pa3pylICHUIO0 00pa3IoB, BOJAOPO] YCIEBAET acOpONPOBATHCS Ha
[OBEPXHOCTH CYOMMKpPOTPELIMH, 4YTO MPUBOAUT K CHUKEHUIO ITOBEPXHOCTHOM
SHEPruM U TEM caMbIM OOJierdaer Mx pacnpocTpaHeHue. CoznaBaeMblil MpaJueHT
HamnpsOKEHU B BEpIIMHE  Pa3BUBAIOIIMXCS ~ MHUKPOTPEIIMH  CIIOCOOCTBYET
nepepacnpeesIeHUI0 BOAOPO/a U MOBBIILIEHUIO XPYNKOCTH niepes ee ppoHToM [1, 3].

Bo3zpacTanue BenTMUMHBI MUKPOHAIPSKEHUH B BEPIIMHE MUKPOTPEILUHBI MOXKET
OPUBOJUTh K MUKPOIUIACTU(UIMPOBAHUIO METajlyla B JIOKaJbHOM OOBEME,
BBI3BIBAEMOMY  XE€MOCOpOIIMe BOJOPOJA, YTO CIOCOOCTBYEeT €€ ObICTpOMY
pacnpoctpaHeHuto. IloBeiieHne Ne(EeKTHOCTH CTPYKTYpPhl aKTUBHO CIIOCOOCTBYET
OOBEUHEHUI0O MUKPOTPELIMH B MAaruCTpajibHblE TPEIIUHBI U JIABUHOOOpPa3HOMY
pa3pylIeHHI0 ocTaBlIerocsi cedeHus. [lo Mepe CHMKEHUS YpOBHS MHPUIIOKEHHBIX
HaIlpsUKEHUM  KOPPO3MOHHAs CTOMKOCTh  BO3PacTaeT. YPOBHSA JIEUCTBYIOLIHX
HaIpsHKEHUH HETOCTAaTOYHO I PacKphITUA UMerommxcsa TpemuH ['puddurca, HO B
TO K€ BpeMs o0ecrieunBaeTcsa 00pa3oBaHUE TAKOTO KOJIMYECTBA MUKPOAECPEKTOB IO
BceMy 00beMy oOpa3la, B KOTOPbIX PAaBHOMEPHO pacCHpeleNseTcs MPOHUKAIOIINN
BoI0opoA. il NOCTHIKEHUSI KPUTUYECKUX HaNpsKeHUN TpeOyeTcst Oojblliee BpeMs.
VBenuueHne MHKYyOAlIMOHHOTO IEpuojia MPUBOJUT K pOCTy CTOWKOocTH. Peskoe
CHIDKEHHE CTOMKOCTH, HaboqaeMoe npu HanpsikeHusx 0,505, BEPOATHO, CBA3AHO C
MEHBIINM Pa3MEPOM CTPYKTYPHBIX 1€()EKTOB KPUCTAJUIMYECKOM PEIIeTKH, a TAKKe C
TEM, YTO KOJMYECTBO aJCOPOUPOBAHHOIO BOJOPO/Ia MPEBBIIIAET UX €MKOCTb. B 3TOM
CBSA3U BpeMs JOCTUKEHUSI KPUTUYECKOM KOHLUEHTpAIMU BOI0OPOa, HEOOXOIUMOM AJis
3apOXKICHUS U Pa3BUTHS TPEIIMH Pe3Ko cokpaiaercs. [Ipu 3ToMm MOTyT pa3BUBaTHCS
3HAUUTEbHBIE JaBJIEHUS, IPUBOSIINE K 3ap0KICHUI0 MUKPOTPEIINH, 8 HHOTAA JaxXe
BUJIUMBI OTPBIB (CKaJIbIBAHUE) MOBEPXHOCTH OOBEMOB METaJIa, BBI3BIBAEMBIN
KOJUIEKTOpPAMH, PACIOJOKEHHBIMU BOJIM3M BHEIIHEW TMOBEPXHOCTH OO0pasua.
B pe3ynbpTaTe Bech MPUIOBEPXHOCTHBIN €O 00pa3la OKa3bIBAaeTCs MOPAXKEHHBIM
MUKpPOIIOPAMH M CETKOM MHKpPOTpeIMH. [Ipy MEHBIIMX HANpSKEHUAX CHHKAETCA
BEPOSITHOCTh IMPOTEKAHMS pacCMaTpUBAEMBIX IporeccoB. Mmerommueca ciydan
IIPOSIBJIIEHUS MAJIOW CTOMKOCTH NIpH HanpsbkeHUsX 0,365 CBUAETENBCTBYIOTO TOM, YTO
B oOpaslie (yalie Ha MOBEPXHOCTH WM B TPUIOBEPXHOCTHOM CJIO€) HMEIOTCS
eIMHUYHbIE AEPEeKThl OOJBIIMX pPa3MEpPOB, KOTOpPbIE TMPHUBOAAT K 3apPOKICHHUIO
MUKPOTPEIIMHBI PU JTOCTUKEHUU BBICOKOIO YPOBHS JIOKAJIbHBIX HANPSKEHUN TOJ
nencTBrueM Bosiopoa [2]. beicTpoe 1ocTHKeHne KPUTUUECKOW KOHIIEHTPALIUK B 30HE
3apOKICHUS] MUKPOTPEIIMHBI CBS3aHO C HM3MEHEHHUEM COOTHOIICHHUSI CKOPOCTH
rpaHuyHOl W oObemHOW auddy3un, O0OYCIOBICHHOE HHU3KHUM  YpOBHEM
PaCTATUBAIOILINX HaPSHKEHUH. Bonopony SHEPreTUYECKU BBITOJTHEE
mubdyHaIupoBaTh MO TpaHUIAM 3€peH W JAEPEKTHBIM O0JaCTSIM pEeleTKH (TUIa
MUKPOIOpP Y AUCIOKAIMOHHBIX CKOIUIEHUH), YTO W MPUBOIAUT K MX HACBHIIICHUIO B
nepByto odepenb. [103TOMy MUKpPOTPEUIMHBI PACIPOCTPAHSIIOTCS B OCHOBHOM IIO
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IpaHUIlIaM 3€peH, TAe paHee O0O0pa3ylTCs MUKPONOPHI, pa3/eleHHbIE Y3KUMHU
nepemMbiukamMu. TakuMm o0pa3om, XpymKOe pa3pylIeHHe apMaTypHBIX CTaled mpu
WCIIBITAHUM Ha JUIUTEIBHYIO TMPOYHOCTh B BOJOPOACOJCPKAIMUX Cpelax Tpu
Pa3TUYHOM YPOBHE HAIPSIKECHUN MOXKET MPOUCXOIUTh PA3TMYHBIMU MyTSAMH, YTO H
OTpakaeTcsi Ha BHAC HU3JIOMOB. Ilpm MHKPOCKONMYECKHX HWCCICAOBAHMIX
OOHapy>KMBACTCSl TOBBIIMICHHAS JEe()EKTHOCTh TOPAKEHHOTO CJIOS W HaJU4He
CMEIIIAHHOTO TUMA pa3pylieHus (TPaHCKPUCTAIULIUTHOTO U UHTEPKPUCTAIITUTHOTO) [4,
5].

[Tonmy4yeHHble pe3ynbTaTbl MOTYT OBITh  HMCIOJB30BaHbl TPU  CO3JaHUU
pecypcocOeperaronpx IpoIeccoB 00padoTku MaTepraioB [4-7].
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IHOBBIIHEHUE KAYECTBA U ITPOAYKTUBHOCTHU
MEJKOCEPUHHOI'O I'PYIIIIOBOI'O U3IrOTOBJIEHUS
JIOITATOK ITAPOBbLIX TYPBUH METOAAMMU
NUMUTAIIMOHHOI'O MOAEJIUPOBAHUA

Jletrok Basiepuit UBanoBHY,

3amecTuTeNb HavaiabHuKa nexa AO «TypboaTtomy,
acipanT Kadeapbl « THTEerpupoBaHHbBIE TEXHOIOTHH
MammHocTpoeHus» uM. M.®@. Cemka,

HanroHanbHbIM TEXHUYECKUN YHUBEPCUTET
«XapbKOBCKHM MOJUTEXHUYECKUN UHCTUTYT», Y KpanHA

B coBpemeHHOM TypOOCTpOEHHUH pa3pabOTKON THIOBBIX U TPYHIOBBIX
TEXHOJIOTMYECKHX MPOIIECCOB 00paOOTKH JIOMATOK MAapOBbIX TYpOHMH 3aHUMAIINChH
Majo, TaK Kak TPAJUIMOHHO CYUTAIOCh, YTO O3Ta TEXHOJOTUS MPUHAIICKUT K
MEJKOCEPUITHOMY TMPOU3BOACTBY. OpmHaKo, TPYJ0EMKOCTh OOpaOOTKH JIOMATOK
COCTaBJISIET HE MeHbIle 25%, a MoxeT gocturath 45% 06111ero 00bemMa MPOU3BO/ICTBA
MapoBOi TypOMHBI, YTO YKa3bIBAET HA aKTYyaJbHOCTh YyBEJIMYEHUS 3PPEKTUBHOCTU
ATOTO MPOIECCa, CHIKEHUS TPYI0EMKOCTU U 00€CTIeUeHUs KauecTBa.

PaznmuuHbie CIOKHBIE W TSOKEIBIC YCIOBUS, B KOTOPBIX MPHUXOAUTCS pabOTaTh
JIOMIATOYHOMY amnmnapaTy napoBoil TypOUHBI 00YCIOBUIN HEOOXOIUMOCTh TPUMEHEHUS
Pa3HOOOpa3HBIX KOHCTPYKTUBHBIX (POPM, pa3MEPOB U CIIOCOOOB KPETICHHUS JIOMATOK
Ha JMCKax, poTopax, nuadparmax v HAITUHAPAX.

Bonbiias HOMEHKIaTypa JOMaTOK, B COBOKYITHOCTU C BHICOKMMH TPEOOBAHUSIMU,
NPEIbSBISIEMbIMU K KayeCTBY M TOYHOCTH WX W3TOTOBJICHHS, MPUBOIAT K
HEOOXOJAMMOCTA UCIOJIb30BaHUS B IMPOU3BOJCTBEHHOM Mpolecce OO0bIIOro
KOJINYECTBA CIIEMAIIbBHOM OCHACTKH, PEXKYIIEr0 U MEPUTEIIBHOTO HHCTpyMeHTa. [Ipu
MEJKOCEPUITHOM MPOMU3BOJCTBE Ha pa3padOTKy TEXHOJOIMYECKUX IPOIIECCOB,
MPOEKTUPOBAHUE U W3TOTOBJIEHUE OCHACTKH 3aTpPauMBaeTCsl 3HAUUTEILHOE BpEMS U
pecypcewl. [nst pemenus 3agaun yBenudeHue 3(QPEKTUBHOCTH U KOHKYPEHTHOCTH
MPOU3BOJICTBA JIOMATOYHOTO ammapara HEoOXOJUMO BBITIOJIHEHHE psifa YCIOBHIA:
YBEIIMYECHHE KayeCTBa, MPOAYKTUBHOCTH, CHUXKEHHUE 3aTpaT, CHUXKEHUE IIHKJa
MIPOU3BOJICTBA U JP.

Pemenne 3TUX BONPOCOB B KOMILIEKCE BO3MOXKHO Ha OCHOBE MMHTAIIMOHHOTO
MOJICIIMPOBAHUS OPTaHU3AIIMOHHO-TEXHUYECKON M TEXHOJIOTHICCKON CTPYKTYpP 3TOTO
npou3BoACcTBa. JJisg peanm3anuu 3TUX IENed W 3aad HEoOXOoAuMo pa3paboTarhb
MaTeMaTHYECKHIA anmapar ONTHMH3AIUNA TEXHOJIOTHYECKUX PEIICHUH MEXaHHUECKOU
00pabOTKH pe3aHUEM C YUETOM creludUKA 00pabOTKH JIONATOK TYpPOUH B 3aJaHHBIX
MIPOU3BOICTBEHHBIX yCIOBHUSIX.

Kak nmokazana IMPOCKTHO-KOHCTPYKTOPCKAA U TCXHOJIOINYICCKasd IMMPaKTHKa, C 9THUM
3aJlaHUEM MOXHO YCIICHIHO CIPaBUTCA, MCIOJB3Yysd METOAbI HMHTAIMOHHOIO
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