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Il;1ieHapHoOe 3aceaHue

IHTEI'PAIIIA OCBITH, HAYKHN
TA BUPOBHHUIITBA B EKOHOMIII 3HAHDb

Kasoponkosa I'. B. ! Kaeoponkog B. 0.1, 3asanko K.B.2
YHayionanonuii asiayiiinuii YHigepcumem
m. Kuis, np-m Komapoea, 1, e-mail: galina_zhavoronkova@ukr.net
Hayionansnuii nedazozivnuii yHigepcumen
im. MLII. lpacomanosa, m. Kuis, éyn. Iupocosa, 9

VY npyriit monoBuHi XX — moyarky XXI cr. nepenosi kpaiuu no-
Yamy Tepexifl 10 HOBOTO THIY CYCIIIbCTBA H CKOHOMIKH — CYCHiJIbCTBa
3HaHb, B SKOMY IHCTHTYTH, IIO BUPOOJISIOTH 3HaHHS, 30KpeMa YHIBEpCH-
TETH, MOTEHIIHO BiAIirpaloTh OINBII Cepilo3HY POJb B IHHOBAIAX 1 PO3-
BHUTKY. BinOyBcs mepexij Big MacmTabHuX GopM opraHizallii BApOOHHIITBA
1o Oinbr mpioHUX (GipM. TTocHieHHsS pO3BUTKY KOHBEPTCHTHUX TEXHOJIOTIH
Ha 0a3i 3HAHHS B TAKHX Tally3saX SK 0I0TEXHOJOTil, KOMII FOTEpHI Ta HAHO-
TEXHOJIOTi1, III0 BUMAarae 3aJly4eHHs IO POOOTH OJHOYAacHO Oarato (axis-
uiB. BuHukira HEoOXiTHICTE PO3BUTKY MOJEINI ITiJIPUEMHHUIIBKOTO YHIBEp-
CHUTETY, IO TOEAHYE KIACHYHY KOHIEMINio W ¢inocodito ['ymGonpara 3
KyJIBTYPOIO HiINPUEMHHIITBA, IHHOBAIIi#l 1 TEXHOJIOTTYHOTO TpaHchepy.

Binoxpemiienns iHpopmaliiiHoro oOMiHy BiJ BUPOOHHUIITBA 3HAHHS
B Hayli CBimuuTh mpo crenudikanito GpyHkuid nepediry iHpopmamiiHux
NPOLIECIB Ta € pe3yabTaToM (HOPMYBaHHS OKpeMOl iHPPACTPYKTYpH, sKa iX
obcnyrosye. IlosiBa TeIEKOMYHIKAIIIMHAX MEPEXK Ta OHJIAHHOBUX PEIKUMIB
CHIUJIKyBaHHS HAYKOBIIIB 1 HE TUIBKM IX, CTaJM O3HAKOI HOBOI iHpop-
MarliifHoi 106u y cdepi HaykoBHX KomyHikarii. CydacHa Hayka CTBOPIOE
HOBI Jpkepena iHdopmanii. LleHTpr BUpOOHMITBA 3HAHHS, SIKI CHeLiali3y-
I0ThCS Ha BHPIMIEHHI NMEBHUX MPOOJIEM, MOCTYIOBO IEPETBOPIOIOTHCS Ha
LEHTPHU-TIOCTaYaIbHUKN JaHUX. OCHOBHOIO (DYHKIII€I0 HAYKOBHX MEPEXK CTae
nepenaBaHHsl HaykoBoi iHpopmanii. CrierianizoBani Mepexi, sIKi iHTerpy-
I0Th IIEHTPH BUPOOHUIITBA 3HAHHS i3 CTPYKTYpaMH YIpPaBIIiHHS, BHPOO-
HUIITBA Ta OCBITH, IPIOPUTETOM CBO€I AISIIBHOCTI IMOYMHAIOTH BH3HAYATH
PYX HayKOBHX IIPOEKTIB.

[HTerpamis Hayky i BHIOi OCBITH B CTPATETi4YHOMY IUIaHI € Bax-
TUBUM (DaKTOpOM PO3BHTKY HE JIHIIE HAayKOBO-OCBITHBOI Cdepu, aie U
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ycporo cycminbeTBa. Ockineku BH3, HaykoBo-mocmigHi opraHizatii i BUpo6-
HUYi MIIPUEMCTBA MMiUIATAI0Th KOHTPOIIO MEKUTBKOX OPTaHiB JepKaBHOT
BJIANH, Ipo0IIeMa IX iHTerpamii Mae MIKBIIOMYHN XapakTep, i 11 BUpIIIeHH]
BHACINIJIOK JIOCHTh TPHUBAJIOIO TEPMiHY MiATOTOBKH (axiBIiB MOXe OyTH
JOCSITHYTO JIMIIE MPOTPaMHO-IIIIbOBUMH METOIaMH.

B Hamomy TpakTyBaHHI iHTETpaIlis — 1€ CyKYITHICTh B3a€MOIIi y3ro-
JDKEHOCTI, CKOOPJMHOBAHOCTI B JIiSIX MIXK €JIEMEHTaMH COLIaJIbHOT CUCTEMH,
1o 3abe3nedye ii BHTPIIIHIO €AHICTH, HUIICHICTE, TApPMOHiiiHEe QYHKITIOHY-
BaHHJ, CTIMKICTh 1 JMHAMIYHY CTaOlIBHICTS.

Bunu inrerparii:

— TOpU30HTaNbHA — MOJIATae B cnpobax Qipmu po3nodyTu y BO-
JOMIHHA, a TaKOXX IOCTABUTH IIiJ OLIBII JKOPCTKHA KOHTPOIb PsA Mia-
MIPUEMCTB-KOHKYPEHTIB;

— oprasi3arii — nporec 00’ eTHaHHS 3YCHIIb PI3HUX MiAPO3ILTIB IS
JOCSATHEHHS LiJIeH opraHizartii;

— IPOTPECUBHA — TOJATaE B crpobax (ipMu po3mpo0yTH y BOJIO-
JHHSA, a TAKOXK TIOCTABUTH TIiJ] OLTBII YKOPCTKUH KOHTPOIIb CHCTEMY PO3IIOJILTY;

— perpecuBHa — moOJsira€ B cmpodax ¢GipMu po3go0yTH y BOJIO-
JIHHS, a TAKOX TIOCTABHUTH i1 JKOPCTKILINIT KOHTPOJIb CBOIX TOCTAYaIbHHKIB.

BianoBigHO 10 BH3HAYCHHS CYTHOCTI IHTErparlii Ta IPyHTYIOUYHUCH
Ha iei MUTICHOCTI, €MHOCTI, CHCTEMHOI OpraHi3amii JaHOTO IpoIecy, Horo
OyJl0 3MOJIEJIbOBAHO HAMHU y BHUIJISIII OaraToBUMipHOi Mozeni — Kyo0a,
IUTOLIIMHAMH SIKOTO € KOMIIOHEHTH: HayKa, OCBiTa Ta BUPOOHHIITBO.

JlaHi KOMITIOHEHTH 00 €JTHaHI CTPATEriYHOI0 METOI — (OPMyBaHHS
€KOHOMIKHM 3HaHb. KpiM TOro KO’KHa 3 KOMIIOHCHT iHTErpaiii Mae oOpaHi
3TiIHO JI0 KOHLEMIT CYCIiJIbCTBA, 3aCHOBAHOTO Ha 3HAHHSIX, OCHOBHI CKJIa-
noBi. CiiJl 3a3HaYMTH, 110 BOHU HE JyOJIIOIOTH OJIHA OJHY, & BCTYHAlOTh Y
CKJIaMHI MialeKTUYHi Ta (QYHKI[IOHAIbHI BIAHOCHHH, B SKHX KOXHA CKJa-
JI0Ba BHUCTYIA€E TO TEPEIYMOBOIO, TO 3aCOO0M, TO PE3yIbTaTOM B3a€MOII.
Bci ckianoBi iHTerpauiiinol Mozeni JOBOJSTH JOLIIBHICTh B3a€EMO3B’S3KY
OCBITH, HAyKW i BUPOOHUITBA. AJDKE IHHOBAIIMHUI PO3BHTOK €KOHOMIKH
noTpedye 301IbLICHHS KUIbKOCTI HAYKOBO-JOCIIIAHUIIBKOTO ePCOHATY, Miji-
BUILCHHS PIBHS HOTO MiATOTOBKH. 3HUKHEHHS CTapHX 1 MosiBa HOBUX IIPO-
(eciit cynpoBOIKYEThCS 3MIHOKO BHMOT O POOOYMX pecypciB, iX KBai-
¢ikarii. 3BiIcH — HEOOXIAHICTH MOCTIHHOTO HABYAHHS Ta IMEpECHABYAHHS
KaJpiB, SIKE CTa€ BAKIMBUM (DaKTOPOM YCHIIIHOI mpodeciiHol AisuIbHOCTI,
a IpobJIeMHn HayKOBOi Ta MpogeciitHoT M ArOTOBKH KaJpiB eeKTUBHO BHPi-
IIy€e CUCTEMa OCBITH.

Ocsimna Komnonenma TNpoleCy iHTerpanii HayKH, OCBITH i BUPOO-
HUIITBA HaIllJIEHa Ha MiIBUIICHHS AKOCTI MpodeciiiHOl MmiATOTOBKN BUITYCK-
HUKIB, 3aJI0BOJICHHS! IOTOYHUX 1 MEPCHEKTUBHUX MOTPeO COLiaIbHUX MapT-
HEepiB B BHCOKOKBaTi(hiKOBaHMX Kajpax. BoHa BKmrowae BCi BHIM MiAro-
TOBKH Ka/IpiB ISl HAYKOBOI Ta MPAKTUYHOI JisTIBHOCTI.
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Haykoea komnonenma BKITIOYa€ KpiM akameMidHoi — QyHIAMEH-
TaJbHOI HAYKW ¥ iHII BUAM HAYKOBOI MiSTIBHOCTI. Tak, Taly3eBHH CEKTOp
HayKH € JAOCTaTHHO PO3BHHEHHM B YKpaiHi i CTAaHOBUTH KIIFOUOBY JIAHKY
ctepu Hayku Ta po3pobok. Came BiH 3a0e3medye TICHUN 3B’ 30K MiXK Hay-
KOBUMH 37100yTKaMH aKaJeMiuHOi, BY3iBCBKOI Ta, BIACHE, TaIy3eBOi HAYKU
3 TIPOMO3HIIEI0 TOTOBHUX 1O BIIPOBAKEHHS 1HHOBALIHHUX PO3POOOK BiT-
YM3HSHUM KOMIIaHisIM Ha puHKY. Cdepy AisUIBHOCTI raqy3eBoi HayKd MOKHa
BU3HAYUTHU SK NPUKIAJHI 1HHOBAI] AJIsl KIHIIEBOTO BIIPOBAPKEHHS Ta CIIO-
xuBaHHA. [IpoTe BinOyBaeThcs MOCTYHOBa ajanTallisi HAyKOBOI cdepu 10
PHHKOBUX YMOB TOCIIOZIapIOBaHHS 3a paXyHOK CTBOPEHHS B HayKOBHX yCTa-
HOBaX aKaJIeMi4YHOrO 1 BY3iBCHKOTO CEKTOPIB BIPOBAKYBAIBHHX ITiAPO3-
JUTIB B TXHBOMY CKJIai, THM CaMUM CKOPOUYYEThCS LUIAX Bif (QyHIaMeH-
TaJIFHOI HAyKH JI0 BUPOOHMUOro miampuemctBa. ChorosaHi chopMyBaInch
KOPHOPATHBHI CTPYKTYpPH y Taly3€BOMY CEKTOpi HayKu. BiacHukamu kop-
MOPAaTHBHOTO Kamitaimy ramy3eBux HJII Ha mouatky Kopropatusaiii Oymu
MIEPEBAYXHO TPYAOBI KOJEKTUBH 1 TPOMAISIHHU, TEIEp 0 HUX HMPUETHAIHNCH
IHCTHTYLIOHATBHI 3aMOBHHUKH i criokuBavi HJIJIKP. Takum gmHOM, CTBO-
PIOIOTBCST BEPTHKAIBHO-IHTEIPOBaHI HAYKOBO-BUPOOHWYI KOpIIOpaIlii, mo
MOEHYIOTh IHTEPECH HayKH Ta BUPOOHHUITBA, OPIEHTOBAHI HAa LIMPOKE BHU-
KOPHUCTaHHS HaAyKOBUX JIOCATHEHb.

ExcriepuMeHTanbpHO-NIpUBaTHA HayKa — Ll IPUBATHI JOCIIIKEHHS,
[0 TPOBOJSTHCS, SIK MPABUIIO OJHOOCIOHO, a00 Mayior0 Tpymoro jrojacid. B
Takuil crocio po3poOJIeHO HepIInii MePCOHANBHUN KoMIT 10Tep (1Bi 0COOH).
CpOrosiHi TaKUM YHHOM PO3POOIISIOTHCS PiHi CTAPTAIIH.

Mixcnapooni naykoei npoexmu. 1leii BUI HAYKOBUX JOCIIIKEHb €
XapaKTepHUM JUTA Tiodaizamii cycniibcTBa. HalOimpmmM MprUKiIagoM 3 HUX
€ TIPOEKT ISl IAEPHUX Ta BOJHEBUX JIOCHIKEHb.

Bupoonuua komnonenma nepenbdadae BUKOPUCTAHHS JOCATHEHb
HayKH Ha BHPOOHHMITBI. Lle 3yMOBIIOE HEOOXIMHICTh TICHOTO 3B’SI3KY IPO-
BITHMX HABUYAJBHUX 3aKJIAJIB T4 HAYKOBO-IOCIIMHHUX IICHTPIB i3 BUPOOHUIIT-
BOM, IO 0a3yeTbcsi HA HOBUX OpraHi3alidiHMX MPHUHIMIAX — MEPEKEBUX
CTPYKTYpax, sKi 00’€IHyBaJd paHilie i307b0OBaHI OCEpPEeIKH IHHOBAIIHHOT
JUSTIBHOCTI B YHIBEPCUTETaX, HAyKOBO-IOCIIJHUX LEHTpaX, BUPOOHHUYUX
KOMIIaHIfAX, IHHOBaiHHUX (hipMax, TEXHOMAPKOBHUX CTPYKTypax. L{i mepexi
3/IaTHI KOHCOJIIyBaTH iHTENEKTyalbHi, MaTepiagpHi Ta GiHAHCOBI pecypcu
JIEKITBKOX YHIBEPCUTETIB, JIEP>KaBHUX HAYKOBO-JIOCHIAHUX LIEHTPIB Ta iHHO-
BalliMHUX CTPYKTYp NMPUBATHUX (PipM, pO3TAIIOBAHUX B OJHOMY PErioHi abo
B PI3HMX perioHax KpaiHd. Biibie Toro, BOHM MOXYTh 00’€IHYBaTH Hay-
KOBO-ZOCJIiTHI, OCBITHI Ta KOMEPIIiifHi OpraHi3aIlii B pi3HUX KpaiHaXx.
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CeKuusi Npo6J/ieM MeXaHUKH

OCOBJIMBOCTI PYIHYBAHHSI BETOHY
11 JICI0 BUCOKOIBUJIKICHOT O YIAPY

Acpanacvesa JI. B, Femyn I. B.
E-mail: afanasieva2709@gmail.com
Kuiscoxuii HayionanvHuil yHieepcumem 0yO0i@HUYMSA i apXimekmypu

ByniBHMLTBO 0araThoX CHOpYyJ HEMOXJIMBO Oe3 ypaxyBaHHS IX
peaxiiii Ha TUHAMIYHI HABaHTA)KCHHs, B TOMY YHCJIi Ha [0 BUCOKOIIBHI-
KiCHOTO yzapy. AJie npoiiec MpoOUBaHHs TBEPAUMH TLIAMH 3aJ1i300€TOHHUX
€JIEMEHTIB MOTpeOy€e AOCIIKEHHs pyIHYBaHHs OCTOHY Mij Ji€l0 3a3Have-
HOT'O HABAHTa)KCHHSL.

MeTo10 IPOBEACHUX YHCEIBHUX NOCIHIIKEHb € BUBYCHHS IPOLIECIB
py¥HyBaHHS OCTOHHHUX €JIEMEHTIB i/ Ji€0 BUCOKOIIBUIKICHOTO yIapy.

O06’exTaMu JOCHTIKEHHS € 0COOIMBOCTI MEXaHIYHOTO CTaHy MaTe-
piaJiB IpM BHCOKOIIBHAKICHIM B3a€EMOJIii CHCTEMH TBEPAUX Till — «yJapHUK—
IUIATaY, TOOTO IBOX TiJI, MEpIle 3 AKAX MAa€ CYyTTEBO MEHIIY IUIOUIY Iepe-
pi3y 1 IPOHHUKAE B CEPEIAMHY 1HIIOTO (KyIapHUK»), a APyTe — TUIO, 110 mepe-
IIKO/KAE TIPOHUKHEHHIO B CEPEAMHY ce0e 1HIIOTo Tijia («ILIUTay).
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YIApPHHKA B 0€TOHHY IJIHTY IIBHAKOCTI yIapHHUKa
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Pe3ynbpraT NpOBEAEHNX YHCEIBHUX OCTIIHKEHD MaJIH 332 METY 10~
JAIBIIIOTO TPOEKTYBaHHSA 3aJ1i300€TOHHUX €JIEMEHTIB , 10 Malli HaiiMeHIIe
MIPOHUKHEHHS yJapHUKA B TUIO TIMTH. BUKOpHCTaHHS MPOrpaMHOTO KOMII-
nexcy ANSYS nepenbadano BUKOpHCTaHHS JOCTIIHOTO yrapHuKa. Moaenb
Matepiay NMpHifHATa Ha MiACTaBi peKOMeHAAmii podoTu [1] 3 TakmMu xapak-
TEPUCTUKAMH: IFITiHApHYHa (hopMa miameTpoM 23 MM; TOBKHHA yIapHUKa
65 MM; hopMa TOJIOBHOT YaCTHUHU — TyIa; [IOYaTKOBA IIBUJIKICTH yJapHHUKa
800 m/c; rekcaenp po3mipom 4 MM; KITbKICTh eJleMeHTIB — 425; KyT 3ycTpidi —
OO0; rycruna matepiany — 7750 kr/m®; mexa Texygocti — 1539 MIla; Tem-
neparypa ruiasieHss 1489,9 °C; moayns 3cyBy — 81,8 I'Tla, a Takoxx qocmiaHoi
wnty: TopuHa — 400 MM; martepian — O6eton kinacy — C35; rekcaenp pos-
MipoM 4 MM; KiJIbKicTh eneMeHTiB — 1834326.

XapakTep NMPOHUKHEHHS Y/IapHHUKA B TIJIO OSTOHHOI IUIUTH HaBeJe-
HUi Ha puc. 1, 3MiHA IIBUAKOCTI yIapHHUKA HaBeIeHA Ha puC. 2.

BuzHaueHi 0coOMMBOCTI POHWKHEHHS yOapHHUKA B OCTOHHY ILTUTY
MOXYTh OyTH BHUKOPHCTaHI y TOIANBIIOMY U1 MPOSKTYBAaHHS 3aji3o0e-
TOHHMX KOHCTPYKIIH, 10 EKCILTyaTylOThCSI B yMOBax [il AMHaMIYHUX Ha-
BaHTA)KCHb.

Jlitepatypa

1. Hakan Hansson, Peter Skoglund. SWEDISH DEFENCE RESEARCH
AGENCY. Weapons and Protection. Simulation of Concrete Penetration in
2D and 3D with the RHT Material Model. November 200.

THE GENERALIZED FUNCTION THEORY
USE FOR INVESTIGATING SHELLS WITH DISCONTINUITY

Dovbnya K. M.
Donetsk national university named after Vasyl Stus, Ukraine,
Vinnytsia, e-mail: kmd.ukr@gmail.com

Shells of various configuration are widely used in different bran-
ches of modern engineering, aircraft building, shipbuilding, industrial and
civil building. At the same time the priority is given to the security question.

To create strong shell structures it is very important to investigate
their tense-deformed state. Since in every physical body there are a lot of
structural defects, then it makes the task very difficult.

According to experimental research data the presence of holes,
cracks, structural sections, inclusions and the other stress concentrators has
an essentially impact on bearing capacity of structures. In this case the
strength properties of shells are much lower than the properties of plates, and
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consequently there is a need to calculate as precisely as possible the addi-
tional stress field, which comes up as a result of discontinuity in constructions.

For today there are a variety of approaches to solving problems of
stress concentration research in shells with sections and holes. These
problems are very complicated in mathematical relation, that is why the
most of known solutions relate to shells of a particular kind (as usual
spherical or cylindrical) or they obtained by the small parameter method
and so the sphere of their use is very limited.

Much more effective method of solving problems about stress con-
centration in shells with sections and holes is their consolidation to systems
of boundary integral equations.

One of the advantages of using boundary integral equations me-
thod for investigating the stress-strain state in shells, weakened by the
system of cracks, inclusions and holes, is the possibility to determine the
desired quantities directly on the contour of the section or hole without
calculating them on the whole shell surface.

In this report discusses the procedure for constructing boundary
integral equations and it is based on the theory of generalized functions and
two-dimensional Fourier transformation. And it uses the approach for con-
structing generalized function theory or Sobolev-Schwartz approach. Ma-
thematical foundations of functional approach for this theory are described
in detail in the works of V. S. Vladimirov [1, 2], I. M. Helfand, H. Y. Shilov
[3-5], K. M. Dovbnya [6-9], who made a significant contribution to deve-
lopment of generalized function theory and its additions.

In problems of the theory of shells with sections and holes the
displacements and angles of turning have jumps on contours of sections and
holes. To describe this functions and also their derivatives let us indicate

singular generalized function SLP , concentrated on the contour L, which
has the following property:
IP
(f.8,)= JI’ f oty (5).Bp (3)(Xx—0tp(s), Y =B, (s))ds, (D)
-'p
where f is an arbitrary infinitely differentiable function;
3(X,y) =8(x)d(y) is the two-dimensional & -function.

For function f(X,y), which has jumps on curves Ly (p =1,_N)

and is continuous at the remaining points, the generalized partial derivatives
determine like the following:

T
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of of {Gf } of . .
where —, — and <— ¢, <— are generalized and classic
ox oy oxJ oy

derivatives respectively;
[f],_ s ajump of the function f when passing through the
P

contour line from the side of the vector of the external normal.

From correlation (2) and properties of o -function it implies, that
the derivative in generalized meaning equals classic derivative outside
curves Lp(p=1N).

The report examines different variants of singular integral equa-
tions systems, to which problems of stress concentration investigating in
plates and shells with cracks and holes of arbitrary configuration are redu-
ced. And also were given the results of numeric solutions of received sin-
gular integral equation systems.
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O NIPEACTABJIEHUN
COCTABJAIOIHUX SKCUEHTPUCUTETOB POTOPA
B ITIPON3BO/IHBIX OT ET'O IPOI'NBA

Potisman B. I1.
Xmenvruywruti Hayionaneruil yHisepcumem, e-mail: royzman@ukr.net

VY rubkoro poropa Bo3pacTaHUE MPOrHOOB COINPOBOXKAAETCS POC-
TOM HEYpaBHOBELICHHBIX CHJI, 4, CIEA0BATENIbHO, — peaKkluuil ornop, BUOpa-
LM, BHYTPEHHNX M3THOAIONINX MOMEHTOB, YIJIOB IIEPEKOCA CEUEHUH U CH-
JSIIMX Ha Baly JIUCKOB, OTHOCHUTEIBHBIX JIe(OopManuii M HaIpsHKSHHH.
Kaxnplii U3 mepeuncneHHbIX MapaMeTpoB CBS3aH C APYTHMH — C Hadailb-
HBIM AncOanaHCcOM M MPOTHOOM M TOTOMY, €CIIM MMEETCS BO3MOXKHOCTD
H3MEpEeHUs] WM aHAJINTHYECKOTO Mepexojia K JKellaeMbIM IapaMeTpaM OT
JPYroro M3MepsieMOro, OHM MPHHIMIIUAIBHO MOTYT OBITh HWCIIOJIb30BaHEI
JUTSL LACHTH(DUKAIIMN SKCIICHTPUCUTETOB.

Harnpumep, ¢ IOMOIIIBIO TEH30PE3UCTOPOB MOXKHO U3MEPSTh OTHO-
cUTeNbHBIE AeOopMaIii, U Yepe3 HUX MOoJIydaTh KPUBH3HY, HAIPSDKCHMS,
n3rubarone MOMEHTHI, C TIOMOIIBIO ONITHYECKUX CPEICTB — M3MEPSThH YTIIbI
MIOBOPOTA CEYEHHH, C TOMOIIBIO MTE304aTYNKOB U CIICIHAIbHBIX TCH30MET-
PHUYECKHX YCTPOHCTB — pEaKIMH OIOp, C IIOMOINbI0 OECKOHTAKTHOH eM-
KOCTHOM, MHAYKTHBHOM, JTa3epHON anmaparypsl — Iporuosl. B cBs3u ¢ atuM
paccMOTpPUM, Kak MPOSBISIETCS HEYPaBHOBEHIEHHOCTh B MPOM3BOAHBIX OT
nporuba mo adciycce cCe4eHus, MepBasi U3 KOTOPBIX €CTh YTroJ MOBOPOTa
CEUeHHH, BTOpasi — MPOMOPIHOHAIbHA KPUBH3HE POTOpA, €r0 OTHOCUTEINb-
HOW nedopmalyy, H3ru0aromeMy MOMEHTY, TPETbs — HEYpaBHOBEIICHHBIM
CHJIaM, YeTBepTasi — MHTCHCUBHOCTH PACTIpeIeICHHON Harpy3Kd OT JIOKAJIb-
HBIX nucOanaHcoB. J{is 3toro B oOmeMm ciydae HeobOxomumo auddepeH-
nupoBaTh BelpaxkeHue (1), mpu 3TOM pesynbTarT OyneT 3aBHCETh OT BHJA
camux Qynkumii Y(Z) , onuchiBaronmx co6cTBEHHbIE (POPMBI M3rHOa POTOpA.

A 1 A 1
¥(2)=806,(2)—5—+...+8,0,(2) —5—+.... 1)
G D4
(02 0)2
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rae 0, 0,,..., 0, ... © ®, ©,, ..., ®,, ... IPEACTABIIIOT COOCTBEH-
Hble GopMmbl u3ruba u 1, 2,, ..., N, ... — KPUTHYIECKHE YIIIOBBIE CKOPOCTH.

PaccMOTpUM [U1sl HAMJISAHOCTH YacTo YNOTpeOIsieMbli HeeenoBa-
TeIIMH OJHOPOJHBIH Bajl, ONMPAOLIMHCS HA JBE XKECTKHE IIAPHUPHBIE
OIOpPBI, y KOTOPOTO COOCTBEHHBbIC (HOPMBI M3rUOa SIBIAIOTCA CHHYCOMAAMH

BO3pACTAIOIIEH KPaTHOCTH apryMEHTOB, & KPUTHUECKHE YIIIOBBIE CKOPOCTH
OTIPEIETISIFOTCS] U3 COOTHOIICHMS:

o = n*n'El
" PPm
rae N — HoMep COOCTBEHHOI YaCTOTHI, I - UIMHA BaJIa; El =const —

JMHEHas (TOTOHHAs) )KEeCTKOCTh Basia Mpu u3rube; M=CONSt — nuHeliHas
(moronHas) Macca Baja.

Torma ¢opmyna (1) MoxkeT ObITH 3amucaHa IS MIPOM3BOJBHBIX
YIJIOBBIX YacTOT () B BUJIC:

y(2) = ilén/% sin %, @)

2 2
oy A
roe A, = / 1——12' d, — kKo3((ULUEHTHl pa3IoKeHus JKC-
o’ )

LEHTPUCHUTETA TTI0 COOCTBEHHBIM (hOpMaM M3rnda paccMaTpuBaeMoro poTopa.

Torpa:
y(@) =] Za,Ancos T, ®
”(z)—n—zﬁi: A n? slnnTnZ 4)
y"'(z)———zanAnn cos ©)
y'V(z)=f—44ni_lénAhn“sin“Tm- ©)

CpasuuBast hopmyist (3) — (6) ¢ BeIpaxkeHneM (2) BHANM, YTO BbIC-
mme (T.e. BTOpas, TPETbS M T.I.) COCTABJIAIOIINE Pa3JIOKEHUS IKCLECHT-
PHCHTETOB B PSJ MO0 COOCTBEHHBIM (hopMaM u3rubda cuiibHee B N pas, 4eM B
Mporudax, MPOSIBISIIOTCS B yIJIax MIOBOPOTa CEUYEHUH, B n pa3 — B nedop-
Malusx, U3rHOAIONIMX MOMEHTAX, KPUBU3HE YIPYToil OcH poTopa, B N” pas —
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B TIONIEPEYHBIX (COCPEIOTOUCHHBIX) HEYPABHOBEIICHHBIX CHJIAX, a, CIEI0-
BaTEIbHO, W B PEAKISIX ONOp, HAKOHEN, €Ile CHIbHEE — B n* pa3 — B
WHTEHCUBHOCTH pacTpeelIcHHON HEypaBHOBEIICHHOH Harpysku, rae N —
HOMEp WIEHa Pa3lIoKeHHs IapaMeTpa Ha COCTaBIIAIOLINE.
XoTst 115 Apyrux coOCTBEHHBIX (OpM n3ruda sta 3aBUCUMOCTD Oy-
JeT HOCUTh WMHOW KOJIMYECTBEHHBIH XapakTep, PacCMOTPEHHOE 00CTOsI-
TEJILCTBO HEOOXOJMMO BCET/la MMETh BBUAY IIPH BBIOOpPE IMapaMeTpoB U
pa3paboTKe anropuTMOB HACHTH(PHUKAINN B METOJaX OaTaHCUPOBKH THOKUX
pPOTOPOB HE Ha KPUTUYECKUX YTIOBBIX CKOPOCTSIX.

EKCHEPUMEHTAJIBHE JOCJII/UKEHHA EOEKTUBHOCTI
ABTOBAJIAHCYBAHHSA POTOPA ABII
I3 CUIKUMH POBOYUMHU TIVIAMU

Jpau 1. B.
Xmenvhuybruil nayionanshutl ynisepcumem, e-mail: cogitare410@gmail.com

IIpaktuka 3actocyBanHs nacuBHux ABII mokaszana, mo B peasb-
HUX CHCTEMaX TCOPETHUYHI BHUCHOBKHU, OJCP)KaHHI MPH PO3TIIIAL 17eari3o-
BaHOI CHCTEMHU, He MiATBepKyIoThes [1, 2]. Lle mocraBuiio BUMory mnpoasa-
mizyBatu poboty ABII B peanbHiit cuctemi 3 BpaxyBaHHM [Iii 30BHIITHBOTO
nemrdipyBaHHs, 1o 0yo 3podseno mist ABII 3 pigkumu pobounuMH TinaMu
y [3], ans ABII 3 kynbkamu y [4]. Onnak ABII 3 cunkum poOOYUMHE TijTaMu
€ HalOUIbII HeBMBUCHUMH. /)11 HUX HEMae >KOAHUX €KCIICPUMEHTAIbHUX 1
TEOPETHUYHHX TOCITIIKCHD.

MerTor0 CTaTTi € eKclepuMeHTalbHe A0ciikeHHs poootn ABII 3
CHUIIKUMH POOOYHM TLTaMU 1 KyJIbKaMH Maoro xiamerpa (apoodom). st mo-
CSITHEHHS! ITOCTAaBJICHOI METH HEOOXi/HO BUPIIIMTH TaKi OCHOBHI 3aBJaHHS:
NpOaHaJi3yBaTH BILIMB BIACTHBOCTEIl pOoOOYMX Til HA €PEKTUBHICTh MPO-
mecy OalaHCYBaHHS BEPTHKAIBHOTO POTOpA; HOPIBHATH epeKTHBHOCTI OanaH-
cyBaHHs ABII 3 cHnKuMu pOOOYMMU TIJIAMH 1 PiITKAMH.

ExcniepumenTanbHa nepeBipka epekTHBHOCTI PO3pOOIEHHX KOHCT-
pykuiii ABIT 3 cHmkuMH pOOOYMMH TiIaMH TPOBOIWIACH HA JOCIIIHIN
ycranosui 3 ABII 3 Bukopucranusam kamepu paniyca 200 mm. s nporo B
OapabaHi MaIIMHU BCTaHOBIIOBABCS NOCHigHUHN 3pa3ok ABII i 3HiManuch
AUX xonmBaHb BEPXHBOTO Kparo OapabaHa YCTaHOBKM NpH aucOanaHcax
1000 r-cm i 2000 r-cm. lani B kamepy ABII 3acumanuch pobGoui Tina i
BH3HAYaJIach aMIUTITyJa KOJMBAaHb CUCTeMH. [licist 4oro po3paxoByBasach
eeKTUBHICTh OanaHCyBaHHS SIK BiJHOIICHHS aMIUITYyId KOJHMBaHb Oe3
pobounx TiN i 3 poOOYMMU TiAMHU.
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Puc. 1. OcunorpamMu 3anucy KoJMBaHb BEPXHHOr0 Kparw 6apadaHa
npu BUxo/i Ha podoyi 06eptu i Bukopuctanni ABII 3 pisHnvu podounmu Tiamu:
a) po3dajiancoBaHuii porop npu qucdananci 2000 r-cm;
0) Bcranosiennii ABIT (po6oue Tisio — ropox macoro 100 r);
6) Bcranosienuii ABII (po6oue Tisto — muono macoro 100 r);
2) BcranosJiennii ABII (po6oue Tiio — ManHa kpyna macoro 100 r);
0) BcranosJennii ABII (po6oue Tisio — mpicua Boxa 06’ emom 100 mur)
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Ha puc. 1 mogano ¢parMeHTH OCIIIIIOrpaM 3aIMiCiB KOJIMBAaHb BEPX-
HBOTO Kpato Oapabana 3 ABII Ha mpoxix Big 0 pan/c mo poOOYNX HIBUI-
KocTel obepTarHA poTopa (87,9 pan/c) 3 pi3HUM 3aIIOBHEHHSM KaMepH.

[MopiBHIot09M 3 puc. 1, a — 3aUCOM KOJHMBAaHb PO30aJTaHCOBAHOTO
potopa mipu muc6aranci 2000 r-cm (puc. 1, 6—0) — 3amucH KOJIHWBaHb TIPH
BcranoBieHHI ABII 3 pobounmu TamaMu — ropoxom, IMIOHOM, MaHKOMO i
PIAMHOO BiIMOBiAHO (Maca poboumx T cTaHoButh 100 T), oepikaHo, 110
3aCTOCYBaHHS aBTOOAJIAHCYIOYHMX MPHUCTPOIB 3 PIJMHOIO € OLIBII e(eKTUB-
HUM /ISl yCyHEHHs] He3piBHOBa)KeHOCTI OapabaHa.

EdextuBHicTh 3piBHOBaXKeHHS oyaTkoBoro gucdanancy 2000 r-cm
CHIIKUMH poOounMu Tinamu Macoro 100 T Ha pe3oHaHCHIN mBHaKocTi 59,7 paj/c
cranoButhb: st ABII 3 ropoxom 1,5; mist ABII 3 mmonom 1,9; nns ABII 3
MaHHOIO Kpymoro 2,2; amst ABII 3 Bomoro mpicHOI0 06’emom 100 mut 3,5; Ha
po0ouiit mBuaKocti 87,9 pan/c: miast ABII 3 ropoxom 1,2; mis ABII 3 mmio-
HoM 1,4; mns ABII 3 marHOMO Kpymoro 1,5; mns ABII 3 Boxoro mpicuoto 1,7.

OTxe, mopiBHAHO 3 ABII 3 cunkuMu poOOYNMH TilaMH (TOPOXOM,
IIIIOHOM, MaHHOIO KPYIIOI0) PiAWHHI aBTOOANAaHCYIOYi MPUCTPOi 3 BOJIOIO
TIpiCHOIO € OuThII edekTHBHIME. 1le MOYKHA TOSCHUTH BiMIHHOCTAMH Y (i-
3MYHMX BJIACTHMBOCTSX CHITKOTO 1 PIIKOTO CEpeOBHUIN. 30KpeMa, XapakTep-
HUMHU OCOOJIMBOCTSIMH JAMCKPETHHUX MarepialliB € Te, o ix omip aedopmy-
BaHHIO (TIEPEMIIIICHHIO) Ta PYHHYBAHHIO 30UIBIIYETHCS 3 POCTOM BEIMYMHU
HOpPMaJIbHUX CTUCKYIOUMX HanpyxeHsb [5]. L[ ocoOnuBiCTh TPaKTyeThes K
MIPOSIB BHYTPILIHBOTO TepTs. TOOTO y CHITKOMY CEpEIOBHILI YUM OUIBILI CTHC-
KYIOUl Hanpy>XeHHs, THM OUIbIIMKA OIip NepeMillleHHI0 TOOTO THUM Oiblie
BHYTPIIIHE TEPTsI, SKE ONMHUCYEThcs 3aKOHOM KysoHa: CHiM TepTs mpormop-
LifHI BETMYHI CTUCKYIOUYOTO 3YCHIUIA, a KOS(IIi€HT MPOMOPIIIHHOCTI 3ai1e-
XKWTh BiJl BIIACTUBOCTEH CHIIKOTO CEpEeOBHUINA: CTPYKTYpH, LIIJIBHOCTI, Xa-
pakTepy 3UCTICHHS €JIEMEHTIB i T. iH.

Cuim BHYTPIIIHBOTO TEPTS B IpPiCHIH BOJI MEHII CHJI BHYTPIII-
HBOTO TEPTS B PO3IIIILYBAaHUX CHIIKHX CEPEOBHINAX, 0 i MOXe OyTH oJI-
HIE€I0 3 OCHOBHUX NPHUYUH OUIbIIOI epekTuBHOCTI pimunHoro ABIT 3 mpic-
HOIO BOJIOIO.
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MO/JIEJIFOBAHHS AMILTITYTHO-YACTOTHOI
XAPAKTEPUCTHUKHU KOMIIPECOPA 3ACOBAMU MATLAB

Topowxo A. B. 1, Poiisman B. I1.2
XmenvHuybkutl HayioHarbHull yHigepcumem, Yxpaina
1E-mail: iftomm@ukr.net, 2E-mail: Royzman@ukr.net

Jiis BUBYCHHS KIHEMAaTHKA Ta TUHAMIKH MEXaHi3MiB Pi3HOTO PiBHA
CKJIaZIHOCTI €()eKTHBHO 3aCTOCOBYIOTh MOJICJIIOBAHHS 3a JOIOMOrorw 0i0-
miotrekn SimMechanics nakera Simulink cepemosumia MATLAB. Sim-
Mechanics mpu3HadeHa i MOJICIIOBAHHS MPOCTOPOBHX PYXIB TBEP.IO-
TIIBHUX MAIIMH | MEXaHI3MIB Ha CTaii IHKeHepHOro mpoekTyBaHHs. dude-
peHIIabHI y3aralbHEHHS 3alHCYIOTHCS Y BUTLIIL CTPYKTYPHOI Mogewi Sim-
Mechanics 3 BUKOpHCTaHHAIM OJIOKiB, TOOTO MeXaHIYHA CHCTEMa MPEICTaB-
JSIEThCS TIOB'SI3aHOI0 OJIOYHOIO Aiarpamoro. biioku makera € MOJENsIMH Me-
XaHIYHUX TPHUCTPOIB, MOJOKEHHS SIKUX Y MPOCTOPI 1 BIAHOCHO OJTHE OJTHOTO
MOJKE€ 3MIHIOBATUCA BIANOBIZHO [0 3aKOHIB MexaHikd. Mogeni Sim-
Mechanics BizioOpaxarTh (i3UUHY CTPYKTYPY MeXaHi3MiB, T€OMETPHYHI Ta
TBOPIOE LIi CTPYKTYPHI 300pa)keHHs y BHYTPILIHIO, EKBIBAJICHTHY Marema-
TUYHY MOJIEIb.

SimMechanics npaiioe He 3 CUI'HalIaMH, a 3 MEXaHIYHUMH 3yCHII-
JssMu. Bxoau GJIOKIB 3a/1a10Th «II0CAAKOBI MICISI» BiAIIOBIIHUX MEXaHI3MiB.
B cuity Tperboro 3akony HpioToHa, 3B'I30K MiXK «BXOJaMM» 1 «BHXOJaMM»
HE MOKE PO3IIIAaTHCs K ofgHOHampasieHi. Lli 3B'I3Kku ciyXaTh Ui mepe-
Jladi CHJIOBHMX BIUTHBIB, SIKUMH OOMIHIOIOTBCSI YaCTHHHU MeXaHi3My abo Me-
XaHI3MU MiX co0010. B 3B'sI3Ky 3 UM, ISl TO3HAYEHHS BXO/IiB 1 BUXO/IIB B
SimMechanics He BUKOPHCTOBYIOTBCS CTPLJIKH.

MonenroBaHHsT MEXaHIYHHX CHCTEM Ta HPUCTPOIB 3/1HCHIOETHCS
Ha OCHOBI 3aKOHIB KiHEeMaTHKH, (i3uKU Ta MeXaHiku. OCHOBHHM 3aBJaHHSIM
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MOJICITIOBAHHSI MEXaHIYHUX CHCTEM 3 BHKOPHCTaHHsAM 0i0miorexk SimMecha-
nics € BUSBJICHHS XapaKTepy pyXy Pi3HUX YaCTHH MEXaHi3MiB Ta MAIIHH (SIK
B IUTOIIMHI, TaK i B IPOCTOpi) BITHOCHO OJHOTO ApYTa B Til 9M iHIIINA CHC-
TeMi KoopauHAT. [Ipn mbOMY BpaxOBYIOTHCS 3B'SI3KH MK OKPEMHUMH 00'€K-
TaMU Ta PI3HUMU TXHIMH PyXaMH BiAMIOBIIHO JIO THX YH iHIINX OOMEKCHB.
bibnioreka SimMechanics miaTpumMye 3acobu aHiManii st JeMOHCT-
paiii MexaHi3MiB poOOTH B AuHaMili. AHiMaris moOymoBaHa Ha OCHOBI
3aco0iB Microsoft Audio Video Interleave® (AVI), i 1i Bizeodaitnmu MaroTh
posmupenHs .avi. IlinTpumyrorecs 1 3acodbu OpenGL, 30kpema mpu peH-
nepinry (¢yHKUmioHambHOTO (apOyBaHHS) TPUBHMIPHHX O0'€KTiB i TOBep-
XOHBb. B Mozensx mporo mnakera miATPAMYIOTHCS BipTyalbHI BUMipIOBAJIBHI
3aco0u, Taki sk ocrmiorpad i rpagomnoOyIOBHUK.

Sk mpuknaa posriisitHeMo BUKopucTanHs SimMechanics s Mone-
JIFOBaHHS aMILIITYIHO-4aCTOTHOI XapakTepucTiku (AUX) aBiagBuryHa.

AUYX OynyroTecst Ha mijncTaBi Oe3nepepBHOro 3amucy BiOpariil y
JSSIKUX XapaKTepHHUX TOYKAaX Ha WOT0 KOPIIYCi BiJil MOMEHTY 3alycKy 0
Habopy MaKCUMaJIbHUX 4acTOT oOepTaHHs. BOHM XapaKTepu3yloTh HE TLIBKH
piBeHb BiOpaliil MalInHM, aje 1 SBHO YM MPUXOBAHO MICTATH B o0l Bino-
MOCTI TPO TWHAMIYHI XapaKTepUCTUKU (Macy, TBEPIiCTb, MOMEHTH iHEpIIil,
nemripyBaHHsI) OaraThoX BY3IIB i AeTaneil qBuryHa. s cKiIagHIX MaIidH
Il XapaKTEePUCTUKN MAIOTh OaraTOBEpPIIMHHUI XapakTep, M0 CBIAYUTH MPO
Te, 10 JBUT'YH NTPOXOJHUTH Yepe3 KiIbKa PE30HAHCHHX 30H.

Ha puc. 1 npuBeneHi BiOpalliifHi XapaKTepUCTHKH POTOpa KOMIIPE-
copa Ne 603243 y BUXiTHOMY CTaHi, y MICI[IX CEpiiHUX KPiIieHb, TOOTO Ha
CTHKY KOpITyCY KOMIIpecopa 1 KopIycy KamepH 3ropsiHHs. SIk BUJHO i3 mpen-
CTaBJICHUX KPUBHX, PE30HAHCHI PEKHUMHU MarOTh Miciie B paiioni 8000 06/xB
i 10500—11000 06/xB.

2A, Mm
0,08
0,06
0,04

0,02

2 4 6 8 10 12 nA0° obixe

Mo nepeaHLoMy NIAWKWNHAKY
Mo 3anHbOMY NiAWKMNHWKY

Puc. 1. IlopiBHA/IbHI XapakTepucTHKH Bi0pauiii nepeqHbOro
i 3aaHBbOro minmumHuKiB poropa Ne 603243 y Buxinnomy crani
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3 MareMaTH4YHOI MOJIeNi KOJHMBaHb POTOpa 0araTocTyMiHYacTOTO
KoMIpecopa (puc. 2), po3TalloBaHOTO Ha MPY)KHUX OMOPaX 3 MPHETHAHUMHU
0 HUX MacaMH KOpITyCiB JIOOOBOTO KapTepa i KaMepW 3ropaHH:, i 3amm-
caHoi 1pu obepTaHHI poTopa Kommpecopa AUX Beiei KOMMBaIBHOI CHCTEMH, a
Tako)k AUX BCROTO JABHTYHA, BIAIOCH iNCHTHU(IKYBaTH HEBiOMI mapa-
METPH IIi€i CHCTEMH, a TTOTIM 1 pO3paxyBaTé IOXOHKEHHS BCIX IT'ITH PE30HAHCIB.

Puc. 2. lunamiuna Moaesb A5 pO3paxyHKY CHiJIbHUX KOJIHBAHb POTOP-0MOPH

Revolute_2
Cs3
b F co i B
| T’ CS52[B— F
Ic Joint Initial [ | —‘ Shaft —‘
Condition1 Revolute_1

Joint . Joint
Joint Sensor2 %/‘ Body Sensor ﬁ Sensor3 %)/‘
5 o
Sensor1 %/‘ Rotor

Rotor w y support 2
support1
¥ Angle Oscilloscope
Moving_X

L
In-planet ‘_EE In-plane2
Moving_Y
| Reaction_X Joint Spring =
& Damper_2

Reaction_Z
Reaction_Y |:|
—EJ:']— Moving_Z —EJ:']—

Ground Machine

cs2gcs [m

B
ﬂ:'F A Cslighcsz B

Joint Spring

& Damper 1 Environment Ground!
— L

Puc. 3. Simulink-moaenn nuHaMidHOI cHCTeMH KOMIpecopa

3a ozepkaHMMM TIpH PO3B’s3aHHI po3rsiHYTOi O3 3HAYCHHSAMH
NPYKHUX XapaKTEPUCTUK JWHAMIYHOI CHCTEMH «POTOP—OIOpPH» 3a JIOMO-
Mororo 6ibmiorekn dizumunoro mozenoBands SimMechanics nakera Sim-
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scape Multibody y momarky Simulink makera mUpuKIagHUX MPOTpPaMH
MATLAB 6yna cTBOpeHa TUHAMIYHA MOJIENIb CUCTEMH pOTOpa KOMIIpecopa
SIK TBEPIOTO TiJIa HAa THYYKHX OMOpax, MpeIcTaBieHa Ha puc. 3. Y pe3ylb-
TaTi JOCHiIKEHHS MOl OyiaM OTpHUMaHi 3HAYCHHS KPUTHYHHAX IIBHUJ-
KOCTEH KOJIMBaHb POTOpa Ha MPYXKHHUX OIMOpax, ONM3BKI IO OJEpKaHHX 3a
eKCIIEPIMEHTAIBHO BHMIPSIHOIO BiOpamiifHOIO XapaKTEpUCTHKO. Pi3HUIIL
MDXK 3HaYEHHSIMH cKiiajia He Oinbiie 10 %.

HNIJIBUINEHHA EOEKTUBHOCTI POBOTH
BE3PEAYKTOPHUX EJIEKTPOIIPUBO/JIIB
HA BA3I ACHUHXPOHHOI'O TUXOXITHOI'O IBUT'YHA

Cmeyiox B. 1.
Xmenvruywbruil nayionansnuil yrisepcumem, e-mail: sv_rt@i.ua

CyyacHi eNeKTpONpUBOIU MigiiiMaTbHUX MeEXaHi3MIB Oe3pemykK-
TOpHI i3 BUKOPUCTAHHSIM CHHXPOHHHUX ABHUTYHIB Ha TOCTIHHUX MarHiTax.
OnHak y Hamii KpaiHi HIMpPOKE 3acTOCYBaHHS OJepXkaju Oe3peayKTOpHi
eJICKTPONPUBO/IM, BUKOHAHI Ha 0a3i aCHHXpOHHMX ABHUTYHIB (AJ]) BiTUM3-
HsHOTO BUpoOHUITBA [1]. Pyx KabiHM macaxupchbKoro JidTa BigOyBaeThCsa
32 ONTHMAJILHUM 3aKOHOM, SIKIIO MiANOPSIKOBYEThCS Jiarpami, IpeicTaB-
JIeHi# Ha puc. 1.

IIpuckopeHHs Pyx 3 piBHOMIPHOIO lanemyBanHs
HIBHKICTIO '

. |
] |
: A -
. P 5E s
C P EEE
::GIE
'og:f
| o
-]
HE &
e (=1
‘3':‘,”_
=
1
1
1
!

Puc. 1. OnTumanbHa giarpama pyxy kabinm Jgigra:
V — IIBH/KICTh @ — MPUCKOPEHHS; | — PHBOK

JloTprMaHHS ONITUMAIBHOCTI PYXY 3aJICKHUTH BiJ CTPYKTYPH €JIEKTPO-
MIPUBOY, CUCTEMH HOTO KEPYBaHHS 1 MOJSrae B 0OMeXXeHHI MPUCKOPEHb a
KabiHM Ta TX MOXiTHUX — PUBKIB |:
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. da_div d°r O
=%t "0 "

JIe V — NIBUJIKICTb; @ — IPUCKOPEHHS; I — pajiiyC-BEKTOp MEPEMIIIICHHS.

[lmaBHiCTh pyXy KaOiHM KUTBKICHO BH3HAYA€THCS 3HAYCHHSIM IIPH-
CKOPEHHS TIPU PO3IOHi, SKe B eKCIUIyaTaliifHUX pekKUMax He MOBHHHE Iepe-
BHIIYBATH — 2 M/C%, a JUTst TTIB y TiKyBaTbHO-TIPODITAKTHYHAX YCTAHOBAX —
1 m/c? [2]. Buxopucranrst AJL st oGy /IoBH Ge3peIyKTOPHOTO EIeKTPONPHBOLY
mi¢Ta € HecTaHAAPTHUM piteHHsM. [Ipukianom € meuryn AJIBX180L12JIBY3,
Ha 0a3i sikoro crBopeHa JidToBa 6e3penykropHa jedinka JIJIB-06 ms mid-
TiB BaHTaxomiaiomHicTio 400-630 kr 3i mBHAKOCTIMH pyxy 1-1,6 m/c 3
MOJICIIACTHUM ITiIBicOM KaOinu. OnHaK NpakTHKa eKCIUTyaTalil Takoi Je-
OioKM ToKa3aja, 10 JaHa KOHCTPYKLIS Mae psj HEIOJNIKiB, cepell SKhX
OCHOBHHMMH € BaXKKIiCTh KepyBaHHs (I11101p HEOOXiJHUX MapaMeTpiB 4acToT-
HOTO TICPETBOPIOBaYA) i MPOOIEMATHIHICTh TOYHUX 3YITHHOK.

J1s po3paxyHKy CTATHYHUX 1 TMHAMIYHUX XapaKTEPHCTUK €JIEKTPO-
NPUBOLY 3 THXOXIZHMM aCHHXPOHHHM IBHI'YHOM 3HAuHHIl iHTepec mpen-
CTaBJIsiE PO3pOOKa MAaTEMAaTHYHOIO OIMCY i METOAUKH PO3paxyHKy mapa-
METpIB CXEMH 3aMillleHHs. J[J1 aHai3y eNeKTpOMarHiTHHX MpOIECiB B aCHH-
XPOHHOMY JIBUT'YHI 3a3BH4ail BUKOPHUCTAIOTHCS qudepeHLianbhi piBHIHHS A/l
3aIMcaHi y BEKTOpHiH (opMi B cucTeMi KoopAwHAT U, V, 0 00epTaeThCs 3

JIOBITBHOIO MIBUAKICTIO (),

J, = ¥, + jo¥, +Ri;

0= d(\iz + j(o —@)¥, +R)by;

¥y =L+ Mg, (2
M =2 Py el (P

d

LM M),

ne U, — Bexrop nHanpyru cratopa; ¥, ta ¥, — Bexropu moroko-
34YEIIEHHs CTaTopa i poTopa; | Ta I, — BEKTOpH CTPyMiB cTaTOpa i poTopa;
P: — KinbkicTh map nomocis AJl; © — enextpuuna meuakicts AJIl; m,= 27f, —

KpyroBa 4acToTa HallpyI'y KUBJICHHS.
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BexTopHiI BeNMMYMHN TOTOKO3YEIUICH 1 CTPYMIB cTaTtopa i poropa
TIOB'sI3aHi 3 BiIOBITHIMH CKAISIPHAMH HACTYITHIMH CITiBBiAHOIICHHSIMH:

Y, =+ Y,
W, =Wy, + ¥
b =lyy + Jig;

L =ly,+ Jls-

@)

TunoBa KOHCTPYKIS Ni)Ta 3 TAKMM EJIEKTPONPUBOJIOM CXEMa-
THUYHO MOKa3aHa Ha PUC. 2, a pe3yJIbTaTH PO3PaxyHKy MPUBEICHOTO JI0 By
JIBUTYHA MOMCHTY 1HepIIii HaBeAeHI B Tabmuii 1.

/y lanbmo /? lanemo

Bisiauuii
G0k

ITigBicHnii
OJIOK

ITporuBara

Puc. 2. Kinematuuni cxemu jJi¢TiB 3 0e3peIyKTOPHUM €JIEKTPONPUBOIOM
npu npsimomy (@) i moricnactHomy (6) migBicax

3 anamizy Tabmi | ciigye, oo Taki eneMeHTH KOHCTpyKIil, sik KBIL,
rajJbMiBHHI MeXaHi3M, BiIBiTHOT OJIOK npu Oe3peyKTOpPHOMY BHKOHAHHI
SJIEKTPOIPUBOTY BHOCATH Y CyMapHHH MOMEHT iHepmii CIiBpO3MipHHUH i3
JIBUTYHOM BHECOK. Y BHIIJIKy PEIyKTOPHOIO E€JIEKTPOIPHBOAY BILIMBOM Ja-
HHX €JIEMEHTIB MOKHA OyJIO 3HEBaXHUTH. TakUM YMHOM, JUIs pPELyKTOPHHUX
71e0iJ0K BiIHOMIEHHS CYMapHOTO0 MOMEHTY iHepIii eJIeKTPOIIPUBOAY 0 MO-
MEHTY iHepIii ABUTyHa cTaHOBUTH (2,5—6):1. [Ipu BukopucranHi 6e3penyk-
TOpHUX Ne0iMOK maHe cmiBBimHOMmEHHA CTaHOBUTH (40-60):1 mpm momi-
cnactHomy 1 (100—128):1 npu npsimomy miagici. be3penykropHuii enexTpo-
MIPUBOJ IMIOPIBHAHO 3 PEAYKTOPHUM Ma€ 3HAYHO OiNBIIMHA CyMapHHH MO-
MeHT iHepuii. [Ipn BuKOpucTaHHI Oe3peqyKTOpHOI J1e0iKN 3HAYEeHHS Cy-
MapHOTO MOMEHTY 1HepIii MPH HyJILOBOMY 1 HOMIHAJIFHOMY 3aBaHTa)KEHHIO
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kabiHu pizHATECA Ha 20-25 %. [Ipn BUKOpPHUCTaHHI PEAYKTOPHOTO EIEKTPO-
npuBoAy — He Oinplne HiX Ha 3—5 % 1 MPaKTUYHO HE 3aleXHTh Bif 3a-
BaHTakeHHs KaOiHu. [Ipu BHKOpHCTaHHI OE3peyKTOPHOIO ENEKTPOIPHBOIY
3HAYHO 3HIKYEThCA HEOOXiJHA ISl PO3TOHY JBHTYHA i 0OEPTOBHX Mac Jie-
0iJKH eHepris.

Tabmumng 1
IIpuBeneni MoMeHTH iHepuii eJleMeHTiB 6e3penykTopHHUX Jebinok JIJIB-06
Ha 0a3i acunxpoHHuX ABUryHIB cepii A/IBX180L12JI6Y3

BanTaxomaiioMHICTh 400 kr, 400 kr, 630 xr,

1 HOMIHaJIbHA IBUAKICTH JidTa 1 m/c 1 m/c 1 m/c
IMiggic midra NpsIMAN  |[TOJTICTIACTHUH | TOJTICTTACTHUN
OpuHUIS BUMIPIOBAHHS kM | % J 51 kM | % J B kM’ | % J B
KBLI 0,256 | 0,6 0,256 | 2,0 | 0,256 | 15
JIBuryH 041 ] 10 [ 027 | 21 | 041 | 24
TaneMiBHMI MeXaHI3M 0,653 | 15 |0,653| 50 |0,653| 3,8
Bingiaxuii 650K 0,256 | 0,6 0,256 | 2,0 | 0,256 | 15
Kanartu 0,488 | 11 [0,977 | 7,5 1,3 7,6
Kabina 1792 | 41,7 | 48 |369 | 6,08 | 356
IIpotuBara 23,04 | 536 | 576 | 443 | 8,09 | 474
Js; (pu mopoxHiil kabiHi) 43,02 13,00 17,05

Jy; (IpW HOMIH. 3aBaHTAXECHHI) 53,26 15,56 21,05

JwHaMivHI peXUMHU pOOOTH EJIEKTPOIIPHBOAY CHEPTeTUYHO OLIBII
BHUTpPAaTHI BITHOCHO CTaTWYHUX. /NI OIIHKW 3HIDKCHHS BHTPAT €HEprii B
JMHAMIYHHX PEKUMaxX MPU BUKOPUCTAHHI OE3PEIYKTOPHOTO ENEKTPOIPH-
BOJly CTAHOBHUTb IHTEPEC PO3paxyBaTH 3HAUCHHS CyMapHOI KiHETHYHOI eHep-
rii mdri Bantaxomniaiomuictio 400 kr ta 630 Kr mpu HOMIHAIBHIHA MIBU-
KocTi pyxy 1 m/c:

W=———, (4)

ne Js — cyMapHU NpHUBENEHHUH [0 Bajia JABMI'YHA MOMEHT iHepIii
MeXaHi3My; () — IIBUJKICTh JABHTYHA.

VY tabnuui 2 HaBeIeHI pe3yabTaTH, pO3paxyHKy NP BUKOPUCTAHHI
PEIyKTOPHOTO Ta O€3pEeTyKTOPHOTO EJICKTPOIPUBO/IIB.

3 Tabiumi 2 BHOHO, IO CyMapHa KiHETHYHA eHeprisd JidTa 3 6e3-
PEAYKTOPHHUM €JIeKTPOTIPHBOIOM NPH HOMiIHAJIBHIN MIBHIKOCTI B 5—6 pa3iB
MEHIIIe, HiX NTPH BUKOPUCTAHHI PEAYKTOPHOTO €IEKTPOIIPHUBOIA.

OTtpumaHi pe3ynbTaTH JOCTIIKEHb Ta PO3PaxXyHKH OYJH IiITBEp-
JDKEH1 TPaKTHUYHO 1 JISTIM B OCHOBY BHPIIMIEHHS NMPOOJIEMHHUX MHUTaHb 0e3-
PEelyKTOPHUX THXOXiAHUX Jiebinok. Tak, BunpoOysanHs nebinku JIJIB-06
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Ha 6asi acuaxponHoro mBuryHa AJ/IBX180L12JI6Y3 Ge3 3BOPOTHOTO 3B’SI3KY
(open loop) moxa3zanu He3aJOBUTBHI Pe3yIbTATH 1 OBEJH, IO IPUHHATHA
pobota B sIKOCTI JTipTOBOI 1eOiIKH B TAKOMY pEKUMi HETIPUITYCTAMA.

Ta6mus 2
Kinernuna enepris JiTiB i3 penykropanmu Ta 0e3pelyKTOPHUMH JebigKaMu

Tur Penyxropna BespenykropHa nebinxa JIJT5-06
- . nebinka Ha 6asi geuryna AJIBX180L12JIBY3
BAHTAKOMI THOMHICTD 200 Kt
1 HOMiHaJIbHA 400 kr,|630 kT, 1 M/C’ 400 xr, 1 M/c|630 kr, 1 M/c
MIBUJIKICTD JihTa 1 m/c| 1M ., [moiicracTHUH NOMiCIIaCTHUI
npsMHR
Enepris, Tx 5184 | 9864 864 1044 1332
(oposxHs KabiHa)
Enepris, Tx 5328 | 10152 1044 1224 1656
(HOMiH. 3aBaHTaKEHHsI)

Cnocrepiranucs KpUTHYHI HETOYHOCTI 3yNUHKH Jidra Ha moBepci
(mo 200 mMM) i cuipHA 3aJEKHICTH Bifl 3aBaHTKEHHs KaOiHM, sKa MOTpe-
OyBaJia OCTIIfHOTO TiLTamTyBaHHA cucteMu. J[iist 3abe3nedeHHs koMpopT-
HOTO, HAJIHHOTO TIepecyBaHHS Ji()Ta Ta 33TOBOJICHHS BHMOT IPaBHI Oe3-
meqHoi excruryartarii JidTiB [2] peKOMEHIYETbCS HACTYITHA CXEMa BBIMK-
HeHHA (puc. 3, 0) 0e3peayKTOpHOTO THXOXimHOro mBuryHa. Lle cxema i3
3aKpuTHM KOHTYpoM (closed loop), TOOTO MICTHTB KOO 3BOPOTHOT'O 3B’SI3KY Ha
OCHOBI CUTHAJIIB €HKO/epa.

Yacrorunii

Cucrema -
P NEPEeTBOPIOBAY
KCpyBaHHs Cucrema NEPEeTBOPIOBaY

Yacroruuii

KepyBaHHs

Enkonep

JleGiska

Puc. 3. Cxema nix’exnanns Jjedinku J1JIB-06
Ha 0a3i acuaxponHoro asuryna AJIBX180L12JIBY3:
a) 0e3 3BopoTHOTO 3B°513KY (open loop); 4) 3i 3BopoTHIM 3B’s13Kk0M (closed loop)
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CTOCOBHO TpPYIHOLIIB KEepyBaHHA Ta MiOOPY HEOOXiTHHWX Tapa-
METpIiB YaCTOTHOTO MEepEeTBOPIOBada — IMPOOJieMa BHPINIYETHCS BHOOPOM
J(TOBOTO YaCTOTHOTO IMEPETBOPIOBAYA, HAIPHUKIAN NOOpEe 3apeKOMEHAY-
Baiu cebe Omron LX, Yaskawa Ta Inovance.

TakuM YMHOM, BUKOPHUCTAHHS THXOXIJHOTO aCHHXPOHHOT'O JIBH-
ryHa B O€3peIyKTOPHOMY EIEKTPONPHBOJI IO3BOJISIE MiHIMi3yBaTH HE0O-
XiJHY HOTY>XHICTb MEpETBOPIOBaYa YaCTOTH, IO MOKPAIIYE TEXHIKO-EKOHO-
MiYHI TOKa3HHUKH EJIeKTPONPHUBOAY. be3pemyKTopHHUil eneKTponpruBOa MOpiB-
HSHO 3 PEIYKTOPHUM Ma€ 3HA4HO OUIBIIMI CyMapHUil MOMEHT iHepuii Ta
MeHITy (10 5—6 pa3iB) KiHETHYHY €HEpTio. 3a paXyHOK BHOOPY YaCTOTHOTO
NepeTBOpIOBaya Ta BBEACHHS CUTHAJIIB 3BOPOTHOTO 3B’ 3Ky BAAJIOCS OCSAT-
HYTH TiIBUIICHOI KOM(pOPTHOCTI TIepecyBaHHs JMi(TIB 32 paXyHOK BHCOKOT
TUIABHOCTI X0y 1 3a0€3Me4YeHHs TOYHOCT] 3yIHHOK.

Jlitepatypa

1. Cremok B. 1. IlinBuiienns edextuBHOCTI pobOTH JihTOBHX Mepe-
TBOPIOBAUiB YaCTOTH IUBIXOM BBEACHHS CHTHATTY 3BOpOTHOTO 3B’s3Ky / B. 1. Cre-
mok, B. A. HikitoB // Bichuk XMeNbHUIILKOTO HAIlIOHAJIHHOTO YHIBEPCH-
TeTy. — XmenpHuIbkui, 2017. — Ne 6. — C. 162-170.

2. ICTY EN 81-1:2003. Hopmu 6e3meku 10 KOHCTPYKITIT Ta eKCIUTya-
tarii mi¢Tis. Y. 1: JlipTu enekTpudHi.

BIIJIUB TEMIIEPATYPHU I TUCKY HA XAPAKTEPUCTHUKU
JE®OPMYBAHHSA TA TEPMETUYHOCTI BY3J11B
BOJIOT'O3AXHUCTY IVIIBKOBUX KOHIAEHCATOPIB

Potuizman B. I1., Bosusik A. I'.
XmenvHuybkuil HayionaneHuil yHigepcumem, M. XmwenvHuyvkuil, 8y Incmumymcoka, 11
E-mail: andreyvoznyak@mail.ru

AHai3 KOHCTPYKTOPCBKUX OCOONMBOCTEH cydacHUX BUpoOiB PEA
MOKa3ye, 1110 BUPIIICHHS 3aBIaHb 3a0€3MEUYCHHS 3aXUCTY BiJl BOJIOTH 1 CTiii-
KOCTI IpW 3MiHI TEMIIEpaTypHu i THCKY HaBKOJHMIIHBOTO CEPEAOBHIIA IPH-
3BEJIO 0 BHUKOPHCTaHHS B KOHCTPYKIISIX HOBHX MaTepialsliB 3 HEOCTaTHBO
BHUBYEHHMH BJIACTUBOCTIMH i 00'€THAHHIO TaKnMX PI3HOPIAHUX MaTepialib.
MexaHiduHa B3a€MOJIA, 10 BUHUKAE B TAKUX KOHCTPYKIiSAX, MOXKE iCTOTHO
BIUIMHYTH SIK Ha TNPOTIKaHHS OCHOBHUX €JIEKTPUYHHUX IIPOLECIB, TaK i Ha
mpare3aaTHicTh BUpoOy B 1isomy. IIpote, B gaHmii yac, poOOTH 3 MpOEK-
TyBaHHs PEA uyacTo nmpoBOAATHCS JHIe Y BUKIIOYHO PalioOTEXHIYHOMY Ha-
MPSIMKY, 0e3 HeoOXiTHUX PO3paxyHKiB Ha MIIHICTh, O0€3 BUMIpIOBaHHS Ha-
NIPY>KEeHb 1 OIIHKK HAaIPy>KEHOT'O CTaHy KOHCTPYKIIH B IiJIoMY 1 iX oKkpeMHux
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ereMeHTiB. B Toi1 ke yac cydacHi BUMOTH 1 MaiflOyTHE pafioeIeKTPOHIKH, a
TakoX cepu 11 BUKOPUCTAHHS, BUCYBAIOTh B OIHH PSA 3 BUKIIOYHO Pajio-
SJICKTPOHHUMH 3aBIaHHSIMHU NpobieMy 3a0e3nedyeHHs iX MexaHiyHOl Mill-
HOCTI 1 HaXIi{HOCTI.

B wiii poboti 3pobneHa cnpoba B jesiKiii Mipi 3alOBHUTH Liei
po6in. s uporo Bubpanuii kornercatop K-78 (mriBKoBHHA MOIICTHPOIH-
HUI), SKUH IIHPOKO 3aCTOCOBYETHCS B PI3HUX MEIUYHHUX NPUIANaX, 30K-
pema B nmediOpmisTopax s 3aIrycKy poOOTH cepis, 0 3yMHHIIIOCh pH
omneparii. [lboMy koHIEeHCaTOpy Oyia IpUTaMaHHa PO3repMeTH3allisl By3Ja
BOJIOTO3aXHUCTy 4Yepe3 PO3TPICKYBaHHA KOMIIAyHJa Ta BiACIOIOBAHHS HOTO
BiJl IMJITHIPUYHOTO KOPITYCY 1 BUBOJY.

{06 3po3ymiTH MPUYMHHU pO3TepMeTH3allii po3pobdicHa MaTema-
TUYHA MOJICJIb, B Kiii TOHKOCTIHHUN aJFOMIHIEBUI KOPIYC NPUAMAaEThHCS 3a
OWTIHAPUIHY 000IOHKY, HAaBAaHTAXKCHY O YaCTHHI ii JOBXKUHH a0 1O BCiit
JIOBXKHHI PO3MO/IIICHUM KOHTAaKTHHM THCKOM 3i CTOPOHM KOMIayH/Aa 1 aaji
pO3TIIIAETECS AehopMarlis i€l 0OOIOHKH.

Jnst nmikBigamii BiAlIapyBaHHS KOMIIAyHJAQ BiJ CTIHKH OOOJIOHKH
OyJo 3alpOTIOHOBAHO 3HAYHO 30UTBIIMTH THYYKICTH OOOJIOHKH, 100 BOHA
JIeTIIe ciinyBana 3a jaedopMallisiMi KOMIIayH/a, IIJIIXOM pO3pi3aHHs yac-
TUHH OOOJIOHKH 110 YTBOPIOIOYHMM Ha N-CEKTOPIB, SIKi yTBOPIOIOTH CEKTOPHY
KOHCTPYKIIIIO.

Posrnsnayta me omHa imes mono 3a0e3medeHHS TEPMETHIHOCTI i
MII[HOCTI KOMIIAyH/Ia IUIIXOM YTBOPEHHS 3aMICTh TPUIIAPOBOi KOHCTPYKIIT
JIBOX JIBOIIAPOBHMX LUIIXOM CTBOPEHHS KIUIBIIEBOI KaHABKM B IIapi KOM-
nayHay MiK OOOJIOHKOIO 1 BHBOJIOM, SIKa JaCThb MOXIIMBICTH PEryJIIOBaTH
TOBIIMHY KOMIIayH/Ty B KOXHIH 3 KOHCTPYKIIH.

[TinpaxoBaHi pajiiaibHi po3MipH KaHAaBKH, IKi 3a0€3MeUyI0Th Haliii-
HICTh, TEPMETHYHICTH 1 MIITHICTh KOHCTPYKIIT By3JIa BOOT03axucty. Js ix
peaitizariii peKOMEHIYIOTLCS /[Ba BapiaHTH [IPHUCTPOIB, sIKi POPMYIOTH 3a7aHy
¢dopmy kommayHza. llle ogHa MPOMO3HIs MOJIATaE Y BBEJCHI B 00’ €M KOM-
MayHaa PO3IUTIOBATIBHOTO KUIbIIS 3 Marepiaiy, sKAHd He ajresye, 1o Jo-
3BOJINTH YMOBHO PO30OHTH I10 BHCOTI TPHIIAPOBY KOHCTPYKIIIO Ha JBi JBO-
LIAPOBHX, B KOXKHIH 3 SKMX MOKHA 3MIHIOBaTH TOBILIMHY KOMIIayH/Ia, a OTXKE
1 KOHTaKTHI THCKHU BiJI IKUX 3QJIC)KUTh MIIIHICTh KOMITAyH/Ia.

KpiM KOHTaKTHOTO THCKY, SKHH Jli€ HA MEXIi PO3/iTy KOHTAaKTYIOUHX
MarepiajiB, Ha TepPMETUYHICTD BY3/1a HETaTUBHO BIUIMBAE I1I€ i Ha UTUIIKOBHN
TUCK TOBITps, Tipu Temmepatypi 100 °C, sxwil 3HaXOJUTHCSI BCEPEANHI KOH-
JeHcaTopa. bynu mpoBezseHi po3paxyHKH B OCROBOMY Ta pajiallbHOMY Ha-
NPSIMKaX, Pe3yJIbTaTH SIKMX IT0Ka3alu, 10 e He MOXKe OyTH HPHYMHOIO PO3-
repMeTu3anii By3Jia BOJIOTO3aXHCTY, SIKIIO 3aKiHYWIOCH YTBOPEHHS ajre3iii-
HUX 3aB’A3KiB MK KOMITAyHJIOM 1 CTIHKaMH KOPITyCY, a TaKOXX MK KOMIayH-
JIOM Ta BUBOJIOM.
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TakoX TPOBEAEHO PO3pPaxXyHOK TPOTHHY 1 paiialbHOTO IepeMi-
IICHHS TEKCTOJIITOBOI IMEPeropoiKH IIiJ Mi€I0 HAIUTUIIKOBOTO THUCKY IIpH
temneparypi 100 °C 1 3HaiineHi onTHUMallbHI pO3MIpH, SIKI 3a0€3NedyroTh i
CHHpaHHS Ha KPyroBy onopy. Hapemri BUKIafeHi eKCcriepuMeHTaIbHi T0CTTi-
JUKCHHS, HAIIPaBJICHI HA MEPEeBipKY TCOPESTHIHUX ITIOJIOKECHB, METOIIB 1 3aC0-
0iB 3a0e3MeYCHHS TePMETUIHOCTI TEPMOBY3ITIB.

Po3po0ireHo i BBeZEHO B MPAKTUKY TEH30METPUYHHI CHOCiO mepe-
BIPKH TepMETHU3YIOUNX KOHCTPYKIiN Ha TepPMETUIHICTh, BUCOTHICTB, i BU3HA-
YeHHs1 Yacy 3aKiHYeHHsI IojimMepu3ari komnayHaa. Po3pobneHo meroqu cxem-
HOT 1 MOCIIIOBHOT TeMIepaTypHOi KOMIIeHcalii MOXUOKKH TeH30METpyBaHHS
IpU TepMoyiapax. Beboro Oyiio BinmpanboBaHO JIEB’SITh MOKIIMBHX BapiaH-
TIB Oprasizailii By3/ja BOJIOTO3aXHCTy Ta ajbTEPHATHBHOI TEXHOJOTII 3aiu-
BaHHS 1 IMOJIIMepH3alLlil KoOMIayH/a.

OtpumaHi pe3ysnbTaTH MOXYTh HaWTH 3aCTOCYBaHHS HE TUIBKH Y
KOHZCHCATOPaX, a B3arajl y BCiX €MHOCTSIX, SIKi MAalOTh IMOi0OHI BY3JIH BOJIOTO-
3aXHUCTY.

25



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,
Hajduszoboszlo, Hungary

CeKuusa npo6sieM HAHOTEXHOJIOTUH

MOJYYEHUE HAHOCTPYKTYP HA TBEPJIOM CILIABE BOJIKAP
MPU IEUCTBUU HA HEI'O ®EMTOCEKYH/HOI'O JIAZEPA
N PA3HBIX CIIOCOBAX 3AJIAHUSA TEIVNIO®OU3UYECKHUX
U TEPMOMEXAHMNYECKHUX XAPAKTEPUCTHUK

Kocmiok I'. U., Menxozeposa O. M., Borsax E. A.
Hayuonanvnwui aspoxocmuyeckuti ynueepcumem um. H. E. JKykoeckoeo «XAHy», Xapvkos

omyuenne HarnocTpykryp (HC) oueHp mepcmekTuBHO, Tak kak HC
o0ecrieunBaroT BBICOKYIO TBEPIOCTh MOBEPXHOCTH, @ 3HAYUT U JOCTATOY-
HYIO0 W3HOCOCTOMKOCTH PEXYILEro WHCTPYMEHTa M3 TBEPHOTrO ciuiaBa. Beé
3TO TOBOPHT 00 aKTyaJIbHOCTH NPOBOANMBIX UCCIIECIOBAHUI.

He cmotpst Ha TO, YTO MO TEOPETHIECKOMY M SKCIIEPUMEHTAIIb-
HoMy uccienoBanuio HC 1oBoiabHO MHOTO paboT, 0030phl KOTOPBIX Mpes-
cTaBieHsl B MoHorpaduu [1], HO uccnenoBanuid no nonydennto HC naxe
OOBIYHBIM JIa3epPOM CYLIECTBYET OUCHb Majloe KOJMYECTBO, a HCIIOJIb30BaHHUE
(emTOCeKyHHOTO J1azepa aist nonyueHuss HC BooO1ie He paccMaTpuBaeTcs.

PaccmarpuBainck Takue TEXHOJOTHUYECKUE MTapaMeTphl: INIOTHOCTD
temosoro notoka 1010 Br/m* u BpEMeEHa ero JeiCTBHS 1010 c.

[IpoBoamiock cpaBHEHHE PE3yJILTATOB pacdyéra 00bEMa 3epHa MpH
JeHcTBUU (eMTosa3epa B Cllydae ONHCaHus (PU3UKO-MEXaHNIECKUX XapaK-
TEPUCTUK KBaHTOBO-MEXaHHYECKHM METOOM, a TAKKe HCIOJIb30BAIIICH IKC-
TIepUMEHTaJIbHBIE 3HAYCHUs. Pe3ylbTaThl TaKoro CpaBHEHUS MPECTABICHbI
Ha puc. 1 (pammyc msrHa masepa R = 10° M) u puc. 2 (R = 5:107 m). Cpas-
HEHHe MoKasbiBaet, uto npi R = 10° M 1 mmpoKkoro kpyra TeXHONOTH-
YEeCKHX MapaMeTpoB (IUIOTHOCTH TEIIOBOTO IMOTOKA U BPEMs €ro ACHCTBHS)
peanu3yeTrcsi COBMaJICHNE 3HAUYEHUI MAaKCUMAJIbHON TITyOWHBI HAXOXKIACHHUS
3epHa, TOrja Kak MAHHHUMAJIbHOE 3HAaYE€HHE 3TOH BEIMYMHBI OTIMYAETCS Cy-
miectBeHHO 1 pa3mep HC konebercs B mpenenax 2:10%2m o 41078 u.

Ipu pasmepe nsta R = 5107 m TITyOMHBI 3aJIeTaHus N3MEHMINCh
HE3HAYUTENHHO, HO 00BEM, 3ausaThiid HC, yBemmawmiicst ot 8:10% m 10 10-10™ m.
HmxHee 3HaUYeHHE YBEIMYIIOCH B HECKOJIBKO pa3, TOTZa KaK MaKCHMallb-
HOE€ 3HAa4YCHHE NPUMEPHO B CTOJBKO K€ Pa3 CHHU3WIOCH, TO €CTh 30HA, T
peanmuzyrorcs HC, nmeeT GompIme pa3mMepsl.

Jis skcrnpecc-aHanu3a He0OXOIUMBI IPOCTPAHCTBEHHBIE KAPTHHBI
3aBUCHMOCTH pa3Mepa HaHO3epHa OT IUIOTHOCTH TEIUIOBOTO MOTOKa M Bpe-
MEHH €ro JICHCTBUA.
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Puc. 2. 3aBucuMocTh 006émMa Hanok1acTepa R = 5107 M ot MunnmaisHoii (a)
M MAKCHUMAJILHOI1 (0) TTy0MHBI IPH JelicTBUU J1a3ePHOI0 H3J1yYeHHs
¢ Pa3JIM4YHOM IVIOTHOCTHIO TenJ10Boro noroka (BoaKap)
(————— — oObIuHbIE CBOIiCTBA, - - - - - — HOBBI€E CBOICTBA)

Tak, B cily4ae MCIONB30BaHMs CIIPABOYHBIX JAHHBIX IO Teruiodusu-
YECKUM U TEPMOMEXaHUYECKUX XapaKTEPUCTHK Mbl UMEEM TaKHe KapTHHBI
ua puc. 3-4 (R=10° mu R = 5:107 m, coorBeTcTBeHHO).

HccnenoBanue 3THX 3aBUCHMOCTEH MTOKa3bIBaeT, YTO 30Ha 00pazo-
BaHusi HC oTHOCHUTENIBHO HE BENHKA.

AHaNorn4HbIe HCCIEI0BaHUs OBUIM MPOBEJCHBI TaKXKe M IPH 3a-
JlaHUE TeMI0(GU3NIECKUX U TEPMOMEXaHUUECKHX XapaKTEPUCTHK, HOIyYeH-
HBIX Pacuy€TOM KBaHTOBO-MEXaHHUYECKMM METOJIoM. Tak, 3aBHCUMOCTH
06pémMa HC OT IUIOTHOCTH TEIUIOBOTO MOTOKAa M BPEMEHH €ro JeHCTBUSA
npezacrasiensl Ha puc. 5-6 (R =10° mu R = 5-107 M, cooTBeTCTBEHHO).
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JIA3€PHOIo U3JIYyUCHUSA
U BPEMEHHU €10 Ilei/'lcTBPlﬂ B 30HE, U BPEMEHHU €10 JIelCTBHUS B 30HE,

rie 00pa3yloTcsi HAHOCTPYKTYPBI r/e 00pa3yrTcsi HAHOCTPYKTYPBI
(R =10® m, BoKap, HoBble cBoiictea) (R =5+10" M, BoKap, HoBbIe cBoiicTBa)

CpaBHuBas puc. 3, 4 u puc. 5, 6, MbI BUJIUM, YTO 30HA TEXHOJIOTH-
YECKUX MapaMeTpoB, rae peanusyrorcas HC, B ciaydae KBaHTOBO-MEXaHU-
YEeCKOT0 MOAX0/a CTaa HAMHOTO OOJIBIIIE, YTO TOBOPUT O TOM, YTO MPEXKIE,
YeM WCIIOJIb30BaTh TOT HJIM MHOM METOJ pacdyéra, HEOOXOAUMO TPOBECTH
SKCIEPUMEHTAILHOE TECTUPOBAHKUE U ONPENENIUTh, B KAKOM AMANa30He TEXHO-
JIOTHYECKUX TTapaMeTpoB OYAET CIPaBeUINBO OMHCAHUE TEIUIO(QU3HUSCKIX
U TEPMOMEXAHUYECKUX XapaKTEePUCTUK C HCIOJIb30BAHUEM SKCIIEPUMEH-
TaIbHBIX 3HAYCHUN U KBAHTOBO-MEXaHMUECKOTO METOJIa X pacuéTa.
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EFFICIENCY AND RESOURCE OF CUTTING TOOLS
FROM SOLID ALLOYS WHEN PURIFIED STEEL 100Cr6 (3505)

Nechyporuk M. V., Kostyuk G. I.
National aerospace university «Kharkov aviation institute»

The system for measuring the resistance of a cutting tool (CT) in
real time has been used, which makes it possible to find the amount of
material to be removed during the durability period and processing capacity
steel 100Cr6 (3505). Given this information, it is possible to find modes
with maximum stability, maximum removable volume and maximum pro-
cessing performance.

This system was tested under severe processing conditions of har-
dened steel 100Cr6 (3505) when machining them with plates of hard alloys
K40, Sandvik Koromant and MC221 with 0.2HfN + 0.8ZrN coating and
without it.

Coating grain size influence on the material removable volume
for the resistance period, the cutting tool durability and the hardened steel
100Cr6 (3505) machining productivity. In order to evaluate the grain size
influence on the efficiency of the 100Cr6 (3505) hardened steel machining
were conducted the investigations of the grain size in the 0.18 HfN + 0.82 ZrN
coating on the P20, K40 (USSR), K40 (Russia), MC221 (TT10K6B) hard alloys
and VOK 60 ultrahard material.

Investigating the composition of the surface layer of the coating
and CT, the percentage composition of this layer was obtained, photographs
of the plate and micrographs of the surface layer with grain sizes. It is seen
that the grain size for P20 is in the range of 75.1..106 nm for plates
processed in the plasma flow center, and in the range of 113...266 nm for
the plate on the flow periphery at the 250 eV ion energy. In this case, we
observed 32.04 % Zr and 24.95 % Hf in the surface layer. It can be seen that
Hf to Zr ratio greatly exceeds the cathode elements ratio what, obviously,
due to the zirconium evaporation nature from the plate surface layer, which
is larger than hafnium evaporation. As a result, a surface layer is zirconium-
depleted, as evidenced by the surface layer percentage composition [1, 2].
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Similar studies for K40 (USSR) plate with the same coating are
shown on the Figure 1. It is seen that the grain size is in the range of
106...219 nm. If the plates are located on the ions flow axis, the zirconium
percentage composition is 56.5 % and hafnium percentage composition is
38.48 %. Whereas if they are located on the periphery, then Zr and Hf
percentage is 55.29 % and 37.67 % accordingly. It is seen that in this case
the surface layer zirconium-hafnium ratio is increased in relation to hafnium
(relative to its cathode portion). It is shown that the coating grain size on the
K40 plate is slightly higher than for P20 plate. In this case is realized
submicrostructure grain and the surface layer percentage determines the
zirconium and hafnium evaporation nature (Zr evaporates faster than Hf).
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Fig. 1. Dependencies of the 100Cr6 (3505) hardened steel removable volume
for durability period (a), the 0.18HfN + 0.82ZrN coated K40 (USSR) cutting
tool durability (b) and processing performance (c) from the grain size
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Investigations of the grain size influence on the removable material
volume during the durability period, the durability of the 0.18HfN + 0.82ZrN
coated K40 (USSR) cutting tool and 100Cr6 (3505) hardened steel proces-
sing performance shown (Fig. 1), that material removable volume for dura-
bility period G has maximum value 1.8 - 10* mm?, the cutting tool durability
has relatively low value T = 600 sec and the processing capacity P = 40 mm?/s.

It is obvious that, although this cutting tool effectiveness at the
unhardened steel and cast iron processing is high enough, it is small for
100Cr6 (3505) hardened steel.

Investigation of the K40 (Russia) plate cutting tool (Fig. 1) revea-
led that the grain size becomes somewhat larger than K40 (USSR) plate
grain size and lies in the range 108...303 nm for the plates on the flow axis
and in the range 188...370 nm for plates on the flow periphery. In the first
case, the zirconium/hafnium composition ratio is 67.48/28.42. In this case, the
percentage compositions ratio is closer to the cathode original ratio. For the
periphery plates ratio is close to the P20 ratio and equal 59.16/36.31, i. e. in this
case zirconium selective evaporation has large influence on the coating properties.

Similar dependences for the case of the 100Cr6 (3505) hardened
steel processing by the K40 (Russia) cutting tool with the same coating
(Fig. 2) allow to provide the same volume of the removable material over
the durability period 3.5 - 10’ mm® and at the almost nanostructured grain
size 106 nm, the grain size growth decreases rapidly to 2.5 - 10* mm?. The
maximum cutting tool durability is realized with another grain size (in the
140...210 nm range) and at the further grain growth cutting tool durability is
reduced. Processing performance dependence from the grain size repeats
dependence for G and the maximum value is 320 mm?/c (Fig. 2).

To cover the MC221, unfortunately, the spectral and percentage
composition, we did not conduct. The results of the investigation of the grain
size in the coating on MC221 showed that when the plates are positioned
along the flow axis, the grain size fluctuates within 110...229 nm, while at
the periphery it is 128...428 nm. Grain size is in the range of 110...229 nm
for plates on the flow axis and grain size is 128...428 nm on the flow perip-
hery. In this case microhardness were measured, which, depending on the
grain size, in the first instance was in the range 1270...1413 Hv and a larger
value corresponds to a smaller grain size, while for the plates, located on the
periphery, microhardness ranges is in the range from 915 to 1,184 Huv.
Measurements were performed by the PMT-3 instrument. In the last case
lower microhardness values Hv from 732 to 891 were observed, which are
associated with the submicrostructure grain size presence, which turn into
microstructure grain. In this case, the microhardness minimum values were
implemented.
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Fig. 2. Dependencies of the 100Cr6 (3505) hardened steel removable volume
for durability period (a), the 0.18HfN + 0.82ZrN coated K40 (Russia)
cutting tool durability (b) and processing performance (c) from the grain size

To cover the MC221, unfortunately, the spectral and percentage
composition, we did not conduct. The results of the investigation of the
grain size in the coating on MC221 showed that when the plates are
positioned along the flow axis, the grain size fluctuates within 110...229 nm,
while at the periphery it is 128...428 nm. Grain size is in the range of
110... 229 nm for plates on the flow axis and grain size is 128...428 nm on
the flow periphery. In this case microhardness were measured, which, depen-
ding on the grain size, in the first instance was in the range 1270...1413 Hv
and a larger value corresponds to a smaller grain size, while for the plates,
located on the periphery, microhardness ranges is in the range from 915 to

32



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,
Hajduszoboszlo, Hungary

1,184 Hv. Measurements were performed by the PMT-3 instrument. In the
last case lower microhardness values Hv from 732 to 891 were observed,
which are associated with the submicrostructure grain size presence, which
turn into microstructure grain. In this case, the microhardness minimum
values were implemented.

Analysis of the removable volume dependencies for the durability
period G, durability T and processing performance P for 100Cr6 (3505)
hardened steel turning by the cutting tools from 0.18 HfN + 0.82 ZrN
coated MC221 plate shows that the maximum value of the removable
volume G =5,5 - 10° mm® is obtained with 120 nm grain size, cutting tool
durability T = 870 sec and processing capacity P = 64 mm®/s at the same
grain size. It can be seen that 0.18 HfN + 0.82 ZrN coated MC221 cutting
tool allows to obtain acceptable results at the 100Cr6 (3505) hardened steel
processing (Fig. 3).
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Fig. 3. Dependencies of the 100Cr6 (3505) hardened steel removable volume
for durability period (a), the 0.18HfN + 0.82ZrN coated MC221

cutting tool durability (b) and processing performance (c) from the grain size
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After analyzing the efficiency rating of the coating we find that
coatings on K40 with a minimum grain size have a maximum removable
volume of material during the period of durability, although in this case
their resistance is somewhat different from the maximum. For the MC221
plate the mode with fairly high rating on the removable material volume for
durability period is realized too and has third rating. Obvious that this
material may be used for the 100Cr6 (3505) hardened steel processing.

VOKG60 superhard material use for 100Cr6 (3505) hardened steel
processing showed that the maximum removable material for the durability
period G = 2,6 - 10° mm®, the maximum durability — T = 200 sec (imp-
lemented at a = 70 nm), and the maximum processing performance is pro-
vided at the grain size 103 nm. It can be seen that the VOKG60 superhard mate-
rial is not effective at the 100Cr6 (3505) hardened steel processing (Fig. 4).
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Fig. 4. Dependencies of the 100Cr6 (3505) hardened steel removable volume
for durability period (a), the 0.18HfN + 0.82ZrN coated VOKG60
cutting tool durability (b) and processing performance (c) from the grain size
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Despite the fact that for coated P20 plate we have the grain size in
the surface layer close to nanostructured size, the hardened steel processing
tool performance is not high and has only tenth rating. Obviously, it's
connected with P20 relatively low microhardness in comparison with K40
that reduces P20 efficiency.

Conclusions. Rational processing modes are obtained, which
ensure maximum durability, a removable volume of material during the
period of durability and processing capacity.
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FORECASTING PHYSICO-MECHANICAL CHARACTERISTICS
ON THE SIZE OF GRAIN COATED
OR THE BASIC MATERIAL OF DETAIL

Kostyuk G. 1.}, Tymofyeev A.G.?
!National aerospace university «Kharkov aviation institutex», Kharkov
2Chemindastry, Kharkov, Ukraine

The results of the experimental studies showed that the grain size
of the coating or in the main material of the detail affects on the phisical-
mechanical characteristics of the detail material, its efficiency and opera-
bility. A generalization of the experimental results of more than 500 literary
sources showed the following.

The influence of the grain size on the physicomechanical and elect-
rical properties of materials was researched. The presence of a maximum of
microhardness was found as a function of the grain size (fig. 1-5). The
grain size was slightly affected by the microhardness of the nitride in mag-
netron nc-TiN/aSi3N4 nanocomposites at different annealing temperatures,
whereas for vacuum-arc nanocomposites there are grain sizes for which the
maximum microhardness is realized (fig. 5).
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of the coating on the grain size of the coating on the grain size
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Fig. 5. Dependence of the microhardness of the coating Hv
on the grain size of disperse phases that are released in nanocrystalline alloys
obtained by crystallization of amorphous alloys:
1- Fe73_5CU1Nb38i13_5Bg; 2— Feglsi7Blz; 3- Fe5CO7OSi15Blo; 4— Pd81CU7Si12
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Fig. 6. Results of generalization of the  Fig. 7. Results of the generalization
microhardness dependence on the grain size:  of the dependence of the yield stress
1 — maximum values; 2 — minimum values on the grain size
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High microhardness values were obtained for coating 0.8 ZrN + HfN
with combined treatment up to 45 GPa, increasing the wear resistance and
resistance of the cutting tool up to 20 times, and when coating only 0.8 ZrN +
0.2 HfN microhardness was about 35 GPa, which exceeds the microhardness
of individual components by more than two times, all this makes it possible to
assume that even when coating is applied only, the appearance of nano-
structures is realized, whereas an additional electron-beam modification will
allow obtaining more efficient nanostructures with improved properties and at
a considerable depth (up to 0.1 mm).

Knowing the grain size, you can predict microhardness, yield strength,
friction coefficient, wear resistance and other physical and mechanical and
operational characteristics. For example, Figures 6 and 7 show generalized
dependences of microhardness and yield stress on the grain size. For these
values, one can make a forecast of microhardness and yield stress.

The most important task of nanotechnology is obtaining the
required physical and mechanical characteristics (PMC) on the surface
layers of coatings on details and directly in the surface layer of details. The
theoretical forecast of the PMC is not yet fully possible due to the comp-
lexity and variety of processes involved in the formation of certain PMC. In
this case, it is possible to theoretically determine the grain size with a high
degree of certainty, and subsequently, using the experimental dependencies
of one or another PMC on the grain size to estimate their value for these
technological or physical parameters. Using such dependencies or by
extrapolating these dependencies for other materials or modes, it is possible
to predict the technological parameters providing the necessary characte-
ristics with an acceptable accuracy.
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FORECASTING REMOVED VOLUME OF MATERIAL DURING
THE PERIOD OF DURABILITY, RIGIDITY AND PERFORMANCE
OF TREATMENT DEPENDING ON THE SIZE
OF GRAIN COATED OR THE BASIC MATERIAL OF CT

Kostyuk G. I., Kantemir J. V., Evseenkova A. V.
National aerospace university «Kharkov aviation institute», Kharkov

Microhardness of cutting and hard alloys coated with 0.2 HfN + 0.8 ZrN
was measured on a PMT-3 microhardnesser, an average of five measure-
ments was selected.

The grain size was measured by an electron microscope POM-106
for 0.2 HfN + 0, 8ZrN coatings on K-40 hard alloy plates (manufactured by
the USSR), Sandvik Coromant (plate H13) and Sandvik Coromant with a
two-layer coating of Al203 (a layer on the front surface) and 0.2 HfN + 0.8 ZrN
(the layer directly on the plate on the front surfaces and on the lateral
surfaces — the posterior surface of the CT).

Plates of hard alloy MC221 (produced in Russia) with coatings of
0.2 HfN + 0.8 ZrN and Sandvik Coromant (H13) coated and uncoated have
also been investigated.

Relatively low grain sizes in the 0.2 HfN + 0,8 ZrN coating are
realized on K-40 hard alloy plates, they have values in the range of 84...119 nm,
that is, they are realized as nanostructures (a < 100 nm), and submi-
crostructure in the grain size range from 100 to 119 nm.

The photograph in the fracture zone of the coating 0.2 HfN + 0.8 ZrN
makes it possible to estimate its thickness, which in the zone of wear of the
coating is ~ 1 ... 2 um, whereas in the zone not confirmed by intensive wear,
it is close to the original order of 10 pm.

For Sandwic Coromant (H13) hard-alloy plates with 0.2 HfN + 0.8 ZrN
coating, grain sizes from 84 to 200 nm are realized where the grain size of
submicrostructures is 100 to 200 nm, although it preludes, but there is a
significant number of nanoclusters the grain size from 84 to 100 nm.

The coating on the MC221 hard alloy can be seen that grain sizes
from 36.5 to 105 nm are realized, and grains with a size of 100 ... 105 nm
are very small, and grain sizes of 36 ... 58 nm practically prevail, ie prac-
tically all the coating is nanostructured.

Sandvik Coromant (H13) hard alloy without coating can be seen
that grain sizes lie in the range from 35.6 to 115 nm, with a considerable
number of grains ranging from 40 to 88 nm, i.e., nanostructures are realized
in a sufficiently large part of the plate volume.

Al of the above shows that not only in the coating, but also in the main
material of the cutting tools, it is really possible to obtain nanostructures.
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The dependence of microhardness of these plates with coatings
from the grain size the microhardness decreases with increasing grain size.
The greatest microhardness is realized for K-40 plates (USSR production),
but at the same time, the fastest microhardness decrease is realized to 14.67 GPa
(oo =119 nm), whereas for Sandvik Coromant with a coating of 0.2 HfN + 0.8 ZrN
of such a reduction, we reach practically to the same value (14 GPa) with a
grain size of 200 nm. For Sandvik Coromant plates with a two-layer coating
of Al,O; and 0.2 HfN + 0.8 ZrN, the microhardness varies within a small
range of 16.08...17.14 GPa, the grain size varies within the range 33.7...63.8 nm,
that is, nanostructures are practically always realized.

For the cutting tool from MC221 coated, the microhardness is
22.28 GPa, for a grain of the order of 36 nm with an increase in its size, the
microhardness decreases and at a grain size of 105 nm becomes 16.08 GPa
(Fig. 1, curve 5).

H»le.N.-rf“
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Fig. 1. Dependence of microhardness on grain size for coating:
1-0.2 HfN + 0.8 ZrN on the K40; 2 — Sandvik Coromant (plates H13);
3 — for a two-layer coating of Al,O; + 0.2 HfN + 0.8 ZrN to Sandvik Coromant;
4 — coatings 0.2 HfN + 0.8 ZrN on the MC221;
5 — for Sandvik Coromant without coating (H13)

The microhardness is relatively slightly changed from the grain
size for the Sandvik Coromant plates without coating (fig.1). It can be seen
that a change in grain size from 36 to 176 nm leads to a decrease in the
microhardness from 10.42 to 8.9 GPa.

Also, a small change in microhardness in a hard alloy Sandvik
Koromant speaks of a rather high isotropy of the structure, and therefore of
a high-quality plate manufacturing technique (see Fig.1, curve 5).

For coating 0,18HfN + 0,82ZrN on P80 similar dependences of
microhardness on the grain size are shown in fig. 2 (grain size was con-
sidered as the average, measured at REM-106, and microhardness was
measured on the PMT-3 device).
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Fig. 2. Dependence of microhardness P80 with coating 0,18 HIN + 0,82 ZrN-H_(n_n)
and relative microhardness on grain size —a, Nm

It can be seen that as the grain size grows, the microhardness of the
coating decreases, but still remains larger than each of the hafnium and
zirconium nitrides. The relative change in microhardness (coated CT with
respect to CT without coating) from the grain size is shown in fig. 2. It can
be seen that the maximum increase in microhardness is realized in the case
of a nanostructured coating.

Due to the fact that nanostructures are realized in the same regime
at an ion energy of 110 eV (Fig. 3), it is not possible to expect a sufficiently
efficient operation of the CT from P20.

o 100 200 300 400 500 B &V
Fig. 3. Dependence of microhardness on ion energy

Conclusions. The most effective work of coatings with nanostruc-
tures is shown. It is found that with increasing temperature the grain size
increases, and the microhardness decreases.

The maximum values of microhardness are realized at grain sizes in
the range from 5 to 10 nm.
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CO3JIAHUE BBICOKOSHTPOIIMMHBIX HUTPUIHBIX,
CUWJIMIIUIHBIX U KAPBUIHBIX IOKPBITUI
HA PEJXXYIIIEM MHCTPYMEHTE
13 TBEPJIOI'O CILIABA BOJIKAP

Kocmiox I'. U., Bpysika O. O.
Hayuonanvuwiii aspoxocmuueckuil ynusepcumemn
um. H. E. XKyxoeckoeo «XAH», Xapvros

Hcnonb3oBaHHE HUTPUAHBIX U KapOWIHBIX BBHICOKOIHTPOIMHHBIX
MTOKPBITUH MO3BOJISET CYIIECTBEHHO MOBBICUTH TBEPAOCTh IIOBEPXHOCTHOTO
cnost 3a cu€T ABYX d(dekToB: 1) coznanue TBEPABIX PaCTBOPOB U3 COCTaBa
BBICOKODHTPOITUIHBIX 3JIEMEHTOB; 2) 00pa3oBaHue HUTPUIOB U KapOUIOB B
MIOBEPXHOCTHOM CJIO€ U B TeNe MaTepHalia, CyIIECTBEHHO TOBBIIIAIONINX TBEP-
JIOCTh MaTepHana. B Tojxe BpeMs nosTydeHHe CHIMIIIOB CYIIECTBEHHO TOBBI-
IIAaeT TEMIIEPaTYPHYIO CTOHKOCTD JI€TaJIH, YTO BAXKHO JJIsI MHOTHX M3/eJNi
AaBUALMOHHOM W pakeTHOM orpaciiedl. I Torma sicHO, 4To MaTepuai, KOTo-
pHIit OyZeT MMeTh CBOWCTBA BHICOKO3HTPOITMIHOIO CIIJIaBa, a TAKXKEe CBOM-
CTBa HHUTPHUIOB M KapOWIOB, a emé M CBOWCTBA CIIIMIHIOB, TO €CTh NPHU
BBICOKOI1 TBEPAOCTH OH OyIET NMETh BBHICOKYIO TEMIIEPATYyPOCTOMKOCTB.

PaccmatpuBaeM BbicOKOdHTpoOmuiAHbIH crutaB Al-V-Cr—Ni-Y-Hg,
a JUIsl IOJTyYEeHNS HUTPHIOB, KApOUI0B, CHIIHITMIOB HEOOX0aMMBI HOHEI N,
Si*, C*, T0 ecTh HEOOXOIUMO PACCMOTPETH ACHCTBHS HOHOB BCEX COCTAB-
JISIOIIKX BBICO3HTPOIMIHHOTO CIIJIaBa M AOTIOJHUTENFHBIX HOHOB AJIS MOJY-
YeHHs! HUTPHUJIOB, KapOUI0B, CHIIMITNIOB B TBEPIOoM cruiaBe BonKap.

[ aToro ObLIH paccunTaHa 1mo MeToauke [1] 00bEMBI HAHOCTPYK-
Typbl, MUHIMaJIbHAsl 1 MakcuMallbHas TIyOnHa 3ajeranus. Tak, HanpuMep,
JUIs yTiepoja TaKue 3aBUCHUMOCTH IpezacTaBieHsl HA puc. 1. ITo stum pu-
CyHKaM MOXXHO OIICHUTH TIIyOWHBI, Ha KOTOPHIX MOXXET HaXOJHUTHCS CIIOH
HAHOCTPYKTYP C HUTPUAAMH, YTO BKHO JJIs1 00ECIIeYeHNs! 3aIl0JIHEHUS pa-
Ooueif yacTu MHCTPYMEHTa B 30He 00pa3oBaHusl HAaHOCTPYKTYp. Cormocras-
JSIsL OTH TIIYOMHBI ¢ TIyOMHAMU 3ajleraHus MOHOB OCHOBHBIX MAaTepHajoB
BBICOKOIHTPOIIMITHOIO CILIABA.

Jis mody4eHus CHINIHIOB HEOOXOIUMO ONPENeIHUTh TIyOHHBI
3ajeranus 1 00BEMBI 3epHA, TOITY9aeMOro Mpu 60MOApANPOBKH KPEMHHEM.
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[lonATHO, 9YTO BCE T€ OCHOBHEIC MIIEMEHTHI, KOTOpPBIE OyIyT JIEKaTh IMPH-
MEpHO B JWana30He MHUHIMAJIbHONH W MaKCHMAJIBHOW TIyOWH 3aJleraHus
3€pHa M0JIY4aeMOro KpEMHUEM, OHM MOTYT CO37aBaTh CHJIMLUABI. Tak, Ha-
TIpuMep, CpaBHEHHE TIIyOWH 3aJeTaHds 3epHa MPH IEHCTBHH WOHOB KPEM-
HHS 1 HOHOB AJIFIOMHUHUSA NIPAKTUYECKU OJWHAKOBBI M CHIIALIUABI aJTIFOMUHUS
B IMATa30HE 3THX TIIyOHH OyayT mpesanupyomue (puc. 2).

V, m3
1,00E22 7 a3
1,00E-23 = =2
z=1
a 1,00E-24 /éé
1,00E-25 &
1,00E-26 4?
1,00E-27
100 1000 10000 E 3B
1,00-07mins M
‘ z=3
1,00E-08 —2=2
6 /z=1
1,00E-09 '/‘Y
1,00E-10 A
100 1000 10000 E,3B
h m
1,00E-07 |2 7=3
‘ z=2
ﬂz:l
1,00E-08 ./,4/74
1,00E-09
100 1000 10000 E, 3B

Puc. 1. 3aBHCHMOCTH MAaKCHMAJILHON TeMIepaTypsl (a), MUHAMAJIbHOI ()
H MaKCHMAJTLHOI (¢) ry6unb! 3aeranust HK npu aeiicreun nonos yraepona (C*)
¢ pa3IMYHBIM 3apsiaoM (Z = 1, 2 = 2, z = 3) a5 Borb(pama

s Toro, YTOOBI OIEHHUTH BO3MOXKHOCTH IOJNYYCHHS HHUTPHIOB
paccMOTpuM JeicTBUE a30Ta Ha TBEPAbIN criaB BonKap.

Ha puc. 3 mpexncraBneHsl 3aBUCHUMOCTH O0BhEMa 3epHAa W MUHH-
MaJbHOW W MaKCHUMAaJbHOHN TTyOWHBI €r0 3ajJeraHds OT YHEPTHH HOHA TpH
pasHBIX WX 3apsaax. BumHo, 9T0 00BEMBI C POCTOM 3HEPTHH CYIIECTBEHHO
pacTyT M 3€pHO U3 HAHOCTPYKTYPHOTO IEPEXOAUT B CYOMHKPOCTPYKTYp-
HOE, YTO YXyAIIaeT QU3NKO-MEXaHHIECKUE XapaKTEPHUCTUKH 1 OCOOEHHO TBEP-
JIOCTh, KOTOPas CYIIECTBEHHO CHUXKAETCSL.
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Puc. 2. 3aBHCHMOCTH MAKCUMAJILHO TeMIepaTypsbl (@), MUHUMAJILHOIA (6)
H MaKCHMAJIbHOI (6) ry6unbI 3aneranus HK npu geiicreun nonos yriepona (Si*)
¢ pa3JM4HBIM 3apsiaoM (Z = 1, z = 2, z = 3) nas Boabdpama
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Puc. 3. 3aBHCHMOCTH MaKCUMAJILHO# TeMIepaTypsl (a), MUHHUMAJIBLHOI ()
M MaKCHMAJIbHOIA (6) rry6unbI 3aneranus HK npu aeiicrsun nonos yriepoaa (N*)
¢ pa3IMYHBIM 3apsiaoM (Z = 1, 2 = 2, 7 = 3) a5 Bosib(pama
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Ha puc. 4 mna npumepa, mokazansl 00bEM 1 MUHUMAJIbHAS M MaK-
cuMalnbHasl TITyOWHBI 3aJleTaHus I MOHOB UTTPHS, KOTOPHIE ITO3BOJITIOT
OLICHUTh 30HBI BIMSHUS 3TOTO 3JIEMEHTA Ha cBOMCTBa cruiaBa BonKap, HO B
TOXE BPEMs HaJ0 YYUTHIBATh B3aUMOJEHCTBHE 3TUX HOHOB HE TOJBKO C
a30TOM, KPEMHHMEM U YIJIEPOJIOM, @ U CO BCEMHU 3JIEMEHTaMHU, KOTOPBIE BXOAST
B BBICOKOPHTPONMIHEIH CIaB. B cBsi3u ¢ ManbiM 00BEMOM MaTepHaIoB OHU
HAa PACCMOTPEHBI, HO PacyéThl MOKA3aJIH, YTO BCEC OHU MMCIOT OOBEMBI MCHbB-
1IMe, 4YeM pacCMOTpPEHHbIE paHee U I MOJYyYeHUs] COeIMHEHUS! (HUTPUIBI,
KapOUIbl, CHITHIIHIBI) HCOOXOUMO CHIXKATh YJHSPTHU HOHOB N*, C*, Si'.
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Puc. 4. 3aBHCHMOCTH MaKCHMAJIbHO# TeMInepaTypbl (), MUHUMAJIbHOI ()
M MaKCHMAJIbHOIA (6) riry6unbl 3aneranus HK npu aeiicrsun nonos yriepona (Y™)
¢ pa3IMYHBIM 3apsiaoM (Z = 1, 2 = 2, z = 3) a5 Bob(ppama

B 3aKiioueHuu CleMyeT OTMETUTh, YTO BBICOKOIHTPOIMIHBIC TOKPHI-
TSI U3 HUTPUJIOB, KapOH/IOB, CHIIHIIUIOB BHICOKOIHTPOIIMIHHOE COSTUHEHHE
Al-V-Cr-Ni-Y- HQg no3BosisiT MOBBICUTh MUKPOTBEPJOCTH Ja)e MO OTHO-
HICHHIO K YHCTOBBICOIHTPONUNHHOMY MOKPBITHIO 32 CU€T 00pa3oBaHust TBEP-
JIBIX COCTUHCHUN U TIOBBICUTH TEMIICPATYPHYIO CTOHKOCTh PEXYIIEro HHCT-
pymenTa u3 BonKap 3a cuér o6pazoBaHns CHIUIMIOB

Jluteparypa

1. Koctiok I'. M. D dekTHBHBIH pexxyinii HHCTPYMEHT ¢ HaHOIIO-
KPBITHSMH ¥ HaHOCTPYKTYPHBIMH MOJM(HUIMPOBAHHBIMU CIOSIMH : MOHO-
rpadusi-cripaBoynuk : B 2 kH. / I'. Y. Koctrok. — Xapekos : [Tnanera-npuHT,
2016. — K. 1: [Ina3MeHHO-HOHHBIE N MOHHO-JTy4YeBble TeXHOJIOrHU. — 735 c.
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OCOBEHHOCTH TEIIJIOBOI'O U HAIIPSI)KEHHOI'O
COCTOsIHUA TBEPI[OFO CIIJIABA BOJIKAP
nPUu I[EflCTBPIPI OEMTOCEKYH/IHOI'O JIABEPA
JJIs1 PABHBIX CITIOCOBOB 3ATAHUSA TEIIVIO®PU3UYECKHUX
U TEPMOMEXAHUYECKHUX XAPAKTEPUCTHUK

Kocmrwox I'. U., Ulupoxuii FO. B., I[lanuenxo IO. C.
Hayuonanvuwiti aspokocmuueckuti ynugepcumem
um. H. E. XKykoeckozo «XAU», Xapvros

OO0paboTka (heMTOCEKyHIHBIM JIa3epoM JUISl TIOJyYEeHHs HaHOCTPYK-
1yp (HC) ouens nepcrnexktnBHa, Tak kak HC obecnednBaioT BBICOKYIO TBED-
JIOCTh TIOBEPXHOCTH, & 3HAYUT U TOCTATOYHYIO H3HOCOCTOHKOCTh PEXKYILETO
nHcrpymenTa (P1) u3 tBEpmoro crutaBa. Be€ 3To roBoput 00 akTyansHOCTH
MIPOBOANMBIX HCCIIEIOBaHUI.

B Hacrosmiee Bpems, HECMOTPSI Ha TO, YTO IO TEOPETHIECKOMY H
9KCTIepUMeHTaIbHOMY HccnenoBannio HC noBonsHO MHOTO paboT 0030pHl,
KOTOPBIX IpeICTaBiIeHbl B MOHOrpaduu [1], HO HCClIeIOBaHUIA 110 MOJy4e-
nuro HC naxke 0OBIYHBIM JIa3€pOM CYIIECTBYET OUY€Hb MAJIOE KOJIMUECTBO, a
UCIIONb30BaHKe (PeMTOCeKyHIHOTO Jazepa uid noinydenus HC BooOme He
paccMaTpuBaeTcs.

[TpoBoamIIOCk MCCiIeAOBaHUE IEHCTBHS MTUKO- U (DEMTOCEKYHIHOTO
n3nydenus Ha PU BonKap pacuérsl npoBoAMINCE C UCIIOIB30BAHUEM METO-
JUKKA paboTsl [1], mpu4éM HCTIONB30BANNCH TEIUIO(GU3NUECKHE M TepMO-
MEXaHWYECKHE XapaKTePUCTHKH, MOJTyUYeHHbIE SKCIIEPUMEHTANILHO (cTOoXac-
THUYECKHE 3HAUCHMs) U PacCUUTAHHBIE KBAaHTOBO-MEXAaHWYECKUM METOIOM.
PaccMaTpuBainCh Takue TEXHOJIOTHYECKHE MapaMeTphbl MNIOTHOCTh TETIO-
Boro notoka 10%-10% Br/m?u BpEMEHaX ero JeHCTBUSA 1010 ¢,

Tak, Ha puc. | mpeacTaBiIeHbl 3HAUYEHUS] MAaKCHUMAJIBHBIX TEMIIe-
paTyp, HOJTY4YEeHHBIX Ha Pa3HBIX ITyOMHaxX (X = 0 MOBEpXHOCTH) B 3aBUCH-
MOCTHU OT IIOTHOCTH TEIUIOBOTO NMoTOKa. IIpHHSAB B KauecTBe KpUTEpHs AWa-
Ma30H HEO0OXOAUMBIX Temrrepatyp s momyderus HC 500-1500 K, moxHO
OLIEHUTh TE€ TEXHOJOTMYECKHE MapaMeTphl, MPH KOTOPHIX €CThb peabHas
Bo3MOxHOCTh nostydenuss HC. Tak npu BpemeHun 1070 ¢ peabHO MoJIy4aTh
HC To/bK0 BOIH3HM IIOTHOCTH TerioBoro motoka 10 Br/m?, YMEHBILIECHHE
BpEMEHHU 0 10t ¢ pacIIMpseT 3TOT JUaa3oH OT 10"-5-10" Br/m’. Tlepe-
X0/l K BpEMEHU 107 ¢ MPUBOAUT K CMelIeHHI0 30HbI nomydyenus HC 5-10 2
510" Br/m®. Jlanbreiimee cumkenne 10 10" ¢ mpuBoauT Kk ToMy, 4TO 30Ha
o6pasosarms HC cocrasmster 10°-10" Br/m?, npuaém 30ma s termodu-
3MYECKHMX M TEPMOMEXAHWYECKHX XapaKTEPHUCTHK IIOJyYEHHBIX KBAaHTO-
MEXaHHIEeCKHM METOJIOM COOTBETCTBYET ITONyYCHHBIM HAMH 3HAUCHHSIM, a
IIPA CTOXACTHYECKOM 3Ta 30Ha HECKOJIBKO PACIIUPSAETCS, YTO HEOOXOIMMO
YUYHUTBIBATh IIPU BEIOOPE TEXHOJIOTHYECKHUX TapaMeTPOB.
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Puc. 1. 3aBucuMocTh MAaKCUMAIBHON TeMIIepaTyphl B 30He JeiicTBUSA
JIa3ePHOT0 M3/Iy4YeHHUs Ha BOJb(ppaM ( — o0bIYHBIE CBOIiCTBA,
----- — HOBBIE CBOJICTBA) OT INIOTHOCTH TEIJIOBOI'0 MOTOKA
Ha pa3HBIX rIyGHHax npu Bpemenn aeiicreus: ) t = 100 ¢; 6) t = 10 c;
6)t=10"¢c;2) t=10"¢; 0) t=10"c; e) t = 10" ¢; arc) t = 10 ¢
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Puc. 2. 3aBHcHMOCTb TeMNePaTYPHBIX HANPSKeHUI B 30He JeiicTBUS

JIa3ePHOr0 M3JIy4eHHs Ha BoIb(ppam (

— 00BIYHbIE CBOICTBA,

----- — HOBbBIC CBOﬁCTBa) OT IVIOTHOCTH TEIJIOBOI'O IMOTOKA
HA pa3HbIX [VIyOMHAX NP BPeMeHM JeiicTBUsA:
a)t=10"¢; 6)t=10"c; 6)t =10 ¢; 2) t =10 ¢, ) t =10 ¢; ) t = 10 ¢
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Cumxenne Bpemenn 10™ ¢ mpuBoIMT K TOMY, YTO IIOTHOCTH Te-
IJIOBOTO MOTOKA MPH KOTOPbIX peanmzyrotrcst HC cocrapmsitoT 5102-5-10" B>
JlanbHeitmee camkenne Bpemenn — 107°-10™° mpuBoguT k cMemeHmIO
30mb1 — 3-10-5:10% Br/M%, To ecTh B 9TOM ciyuae MoxuO monydats HC, a
¢ y4éTOM BO3MOXKHOCTH OOecredeHHs: BBHICOKMX 4YacTOT CpabaThIBaHUS U
MaJIOW JUTUTENBHOCTH MMITYJIbCa MOKHO O00ECIEYHUTh Majloe IHEPronoTped-
JICHUE MPU BBICOKOHN NMPOU3BOAUTEIHHOCTH SHEProoOpaboOTKH.

Buaso, 9TO 3aBHCHMOCTH MaKCHMAaJlbHOM TEMIIEpaTypbl OT IUIOT-
HOCTH TEIUIOBOTO MOTOKA ITO3BOJISIOT OLIEHNUTh TEXHOIOTHYECKHUE TApaMETPhI U
B 3aBHCHMOCTH OT BPEMEHH ACHCTBUS TEIUIOBOTO MCTOYHUKA BBIOPATh IHa-
Ma30H IUIOTHOCTEH TEIUIOBOTO ITOTOKA WIIM HA00OpOT BEIOpATh BpeMs o0pa-
OOTKHM IO M3BECTHOW INIOTHOCTH TETJIOBOTO ITOTOKA.

Hanpspkenns, KOTopble pealn3yloTcs B 30HE ACHCTBUS JIa3€pHOTO
U3JIyYSHHUs], TAK)KE MOTYT YCKOpsTh nosydenne HC wim HemocpeacTBEHHO
npuBoaAuTh K nonydeHuto HC, ecnu oHM mIpeBBIIIAIOT 10" Ia. IToaTOMy
OBUIO TPOBEACHO HMCCICAOBAHUE 3aBUCHMOCTEH BEIMYWH TEMIIEPaTYpPHBIX
HaNpsDKEHUH OT IJIOTHOCTH TEIIOBOTO MOTOKA Ha Pa3HBIX IIyOWHAax B Ma-
tepuanie PU, 4To MOXeT NmoKa3aTh, Kak BIMSIOT TEMIIEpaTypHbBIE HaIlpsoKe-
HUsI Ha BO3MOXkHOCTh nonydennst HC u yckopeHus: ux oOpa3oBaHus B CIIy-
Yyae peanu3aluy TpeOyeMoro nuarnasoHa TeMieparyp. Bropoit kpurepuii —
110 CKOPOCTH HAPACTAHHs TeMIlepaTyp (1oymkeH 6bu1s Gosee 107 K/c, mpak-
THUYECKH BCETJa BBIICPKUBACTCS IS JAHHBIX TEXHOJOTHYECKHX IapaMerT-
poB). Ha puc. 2 npeacTaBiaeHs! 3aBUCHMOCTH TEMIIEPATYPHBIX HAIPSHKEHUN
OT IUIOTHOCTH TEIUIOBOTO IOTOKA VISl PA3JIMYHBIX TIyOWH W pa3indHbIX Bpe-
MEH NeHCTBHS M3ITyIEHUS.

BuaHo, 4TO TemmepaTypHble HANpsDKEHUs NMPAaKTHUECKH Ha BCEX
HCCIIeTyeMbIX TJTyOMHAX 3HAUUTENIBHBI U JIEKaT B Mpezenax OT 10°-2:10" ITa
(mepBoe 3HaueHue T = 10 ¢, BTOpOE 3HAYCHUE T = 10 c). IIpuuém B
cllyyae KBaHTOBO-MEXaHMYECKOTO MOAXOAa K ONPEACICHHI0 TeruiopH3u-
YECKUX M TEPMOMEXAaHWIECKUX XapaKTEePUCTHUK 3HAYCHUS 3TH BBIIIE MpPaK-
THUYECKH B 3—5 pa3, 9TO TOBOPUT O TOM, YTO IIpU BBHIOOpE METO/A 3aJaHus
TeTOPM3NYECKUX U TEPMOMEXaHMIECKHX XapaKTEPHCTUK HEOOXOIMMO y4H-
TBIBAaTh PE3YJIbTAThl SKCIIEPHUMEHTA. ECIN 3KCIepUMeHT AaéT 3HaYeHHs OJIv3-
KHE K KBaHTOBO-MEXaHHYECKOMY METOAY TO B 3TOM IHMala30HE TEXHOJIO-
TMYECKUX IapaMeTPOB HEOOXOJMMO HCIONB30BATh 3TOT METOJ, €CIH JKe
3Ha4eHHs! OJNM3KKE K CIydaro 3a/IaHusl CTOXaCTUYECKHUX 3HAYCHHH 3THX Xapak-
TEPUCTHK, TO HEOOXOMMO UCTIONB30BaTh KJIACCHYECKUN METOJT X pacuéra.

Jluteparypa

1. Koctiok I'. M. DddexTuBHBIN pexyinii HHCTpYMEHT C HaHO-
MOKPBITUSAMH W HAHOCTPYKTYPHBIMH ~ MOJU(UIIMPOBAHHBIMH  CIIOSIMU
MOHOTp.-cnipaBovHUK : B 2 kH. / I'. UI. Koctiok. — XapbkoB : [Tnanera-npuHT,
2017.- 1242 c.
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MEASURING SYSTEM FOR DETERMINING EFFICIENCY

OF PROCESSING AND POSSIBILITY OF CUTTING TOOL

Kostyuk G. I., Matveev A. V., Kostyuk E. G.
National aerospace university «Kharkov aviation institute», Kharkov

At present, the equipment of processing machines is working with
high productivity, and it is impossible to trace the exact time of the release
of the cutting tool (CT), this leads to:

1. To loss of parts;

2. The loss of information about which cutting modes are most
beneficial for a given part from the corresponding material;

Despite the fact that a significant number of studies on effective
modes of processing parts is carried out, and they are summarized in many
monographs and reference books [1, 2], there is no tool that would not
allow for special studies, and on real equipment, without stopping produc-
tion to ensure receipt rational or even optimal modes of processing these
parts with maximum return on CT.

The present development will allow obtaining real-time data on the
removed volume of material during the period of resistance of the CT,
determining those regimes in which the most favorable processing modes
are realized, that is, to ensure the maximum removable volume for the
period of durability.

TeHzo0amux brok
IMBXHOAOZUHECKOL

nogeomabky

Yeumumesnn
cuzHII

Fig. 1. Scheme of dynamic determination of the efficiency of CT
(compressible volume of material for the period of resistance CT)

Coating grain size influence on the material removable volume
for the resistance period, the cutting tool durability and the hardened C45
steel machining productivity. Performed investigations of the hard alloy
cutting tools performance were also continued for the C45 hardened steel.
In this case, as the cutting tool were used 0,18 HfN + 0,82 ZrN coated
carbide Sandvik Koromant, two-layer Al,O; + (0,18 HfN + 0,82 ZrN)
coated Sandvik Koromant and hard alloys P20, MC22. Compared with the
previous variants have been added Al,Oz + (0.18 HfN + 0.82 ZrN) coating,
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for which we have grain sizes from 75.1 to 159 nm, i.e. in this case nano-
structured grain was realized, which should provide a high rating.

Unfortunately, this coating has fourteenth rating and, in principle,
it is don't make sense to use it for the hardened steels processing due to the
small Al,O3 coating surface layer microhardness. At the same time the
0.18HfN + 0.82 ZrN coating on the Sandvik Koromant plate provides
maximum efficiency rating and the maximum cutting tool durability. This
suggests that cutting tool operability and efficiency provides not only the
minimum grain size, but the cutting tool surface layer microhardness, which
is equal 35 GPa for this coating.

For the same coating on the MC221 plate is realized the second mode
on the material removable volume for the durability period, although the
overall rating based on durability and productivity, takes on the maximum
value, and this coated hard alloy can be used in all cases for the C45 processing.

Unfortunately, 0.18HfN + 0.82Zrn coated P20 hard alloy can't be
used effectively both for C45 machining, and for 100Cr6 (3505) hardened
steel machining.
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Fig. 2. Dependencies of the manufacturable C45 removable volume
for durability period (a), the 0.18HfN + 0.82ZrN coated MC222 cutting tool
durability (b) and processing performance (c) from the grain size

Analysis of the 0.18HfN + 0.82ZrN coated MC222 cutting tool
research results showed that the maximum removable material volume (C45)
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for the durability period G = 1.1 - 10° mm?® at the a = 70 nm, the maximum
durability T = 800 sec at the a = 95 nm and the productivity P = 30 mm®/s
at the a = 150 nm. This suggests that each of the productivity and efficiency
criteria has own grain size (Fig. 2).

Similar investigations were carried out for the MC221cutting tool
with the same coating (Fig. 3). The maximum value are realized for
G =1,05 - 10° mm?® at the @ = 123 nm, for T = 850 sec at the @ = 123 nm
and for P = 40 mm¥s at the a = 210 nm. For the same MC221 coated cut-
ting tool are realized more efficient modes G, = 7,2 - 10° mm? at the a = 105 nm
(Fig. 4) and G, = 5,7 - 10> mm? for the a = 73 nm (Fig. 5) and G; =8 - 10° mm°
(Fig. 3), T, = 2500 sec, T, = 1900 sec and T5 = 800 sec, and P; = 400 mm®/sec,
P, = 30 mm®sec and P; = 15 mm®/s, respectively. It can be seen that the first
mode is more preferred, then the second mode can be used for employment.
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Fig. 3. Dependencies of the manufacturable C45 removable volume
for durability period (a), the 0.2HfN + 0.8ZrN coated MC221 cutting tool
durability (b) and processing performance (c) from the grain size
For 0.18HfN + 0.82ZrN coated Sandvik Koromant cutting tool results
of the C45 turning are shown on the Fig. 6 and 7. It was found that
Gy =1,27 - 10° mm® is realized at the @ = 110 nm, the G, =5 - 10° mm?® for
a = 300 nm; T, = 4500 sec, T, = 4000 sec, and P; = 50 mm®/sec and
P, = 70 mm¥/sec. It is evident that with the grain size growth all parameters,
except P, are reduced, and P increases and reaches a maximum at the @ = 560 nm.

51



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,
Hajduszoboszlo, Hungary
All this suggests that, despite the fact that the first mode for Sandvik Koro-
mant cutting tool is successful on the removable volume for the durability
period and cutting tool durability, but the mode with 560 nm large grain size
is more rational on the productivity.

3
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Fig. 4. Dependencies of the manufacturable C45 removable volume
for durability period (a), the 0.2HfN + 0.8ZrN coated MC221 cutting tool
durability (b) and processing performance (c) from the grain size
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Fig. 5. Dependencies of the manufacturable C45 removable volume
for durability period (a), the 0.2HfN + 0.8ZrN coated MC221 cutting tool
durability (b) and processing performance (c) from the grain size
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Fig. 6. Dependencies of the manufacturable C45 removable volume
for durability period (a), the 0.2HfN + 0.8ZrN coated Sandvik Koromant cutting
tool durability (b) and processing performance (c) from the grain size
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Fig. 7. Dependencies of the manufacturable C45 removable volume
for durability period (a), the 0.2HfN + 0.8ZrN coated Sandvik Koromant
cutting tool durability (b) and processing performance (c) from the grain size

Conclusions. A system for measuring the resistance of a cutting tool
in real time has been created, which makes it possible to find the amount of
material to be removed during the durability period and processing capacity.
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Given this information, it is possible to find modes with maximum stability,
maximum removable volume and maximum processing performance.

This system was tested under severe processing conditions of C45
when machining them with plates of hard alloys K40, Sandvik Koromant
and MC221 with 0.2HfN + 0.8ZrN coating and without it. Rational pro-
cessing modes are obtained, which ensure maximum durability, a remo-
vable volume of material during the period of durability and processing capacity.
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CeKuus cnenuaJabHbIX IP06GJIEM

YHIBEPCUTETCHKHI KOHCOPIIIYM
SAK EJEMEHT JEPKABHOI ITOJITUKA
OO0 PO3BUTKY YPBAHI3OBAHUX TEPUTOPIN
TA 3BEPEXXEHHS ITAM’ATOK KYJBTYPHOI CIIA JIIIUHA

Kpasuenxo C. I, suxonxom Jlrobomuncokoi micvkoi paou, Xapxiecokuil HayionanbHuil
yHigepcumem 6yoisnuymea ma apximexmypu, mei. +38(050)566-98-81

Buxopnsuu 3 BiamosimHoro ykasy Ilpesmnenra Yipainu, 2018 pik
TIOBUHEH NPOMTH il 3HAKOM 30€peKeHHs KyJIbTypHOI crianmuHu. Lle 3Bu-
YaifHO JOOpHii CUTHAJ, ajie BiH 30BCIM HE rapaHTye, IO 3a Ied pik Oyae
CYTTEBO 3MIHEHO CTABJICHHS JICPXKaBH IO IaM’SITOK. 30KpeMa BCIM BiZIOMO
PO KPUTHUYHUHA CTaH 11aM’aTOK apxitekTypu. Ha choromHi, B kpaini 30BcimM
HE JIOCTAaTHBO JIIEBUX MPOrpaM Ta 3aXOJIiB, sKi O 1aBaju O 3MOTy HAaBECTH JaJ y
i 1apuHi. XOpOIMM MPUKIIAZIOM IO/I0 30epeeHHs IaM’IToK, OyIo 0 3aiy-
YeHHS OCBITHBOI rally3i, ika B TOMY YHCJIi BUXOBYE MaiOyTHIX TOIM-MCHEH-
TDKEpIB AT IepKaBHUX CTPYKTYP, SIKi OMIKYIOTHCS UMM IMTaHHAMH. A came
3aly9deHHs, OCBITIHCHKHX 00’€IHaHb, SKi MOXYTh IHIIIIOBATH Ta MOCTIIHO
HApOIIYBaTH B OCBITSTHCHKOMY ITPOCTOPI BITIYTTsI HEOOX1THOCTI 30epe)KEeHHS IS
MaiOyTHIX TOKONIHb OE3IiHHUX HaNpaIffoBaHh MUHYJOIO, SK CKJIaJ0BHX
OCBITHBOT'O TIPOIIECY, SIK HANpPSM JEpXKaBHOI HMOMITHKH. Y XapKiBCbKOMY pe-
TiOHI HAPOAWIIOCH HE MAJIO I[IKABHX IHII[IaTHB, 30KPEMa, SIK TI0YaTOK HOBOI iH-
TEJIEKTYaJIbHOT TPaMLIil YTBOPEHO HEpILHii YHIBEPCUTETCHKHIT KOHCOPLIYM.

OCHOBHOI0O METOI0 [isNTLHOCTI KOHCOPILIYMY € CIIBPOOITHHUIITBO,
noeHaHHs iHpopManiiHUX, KapoBUX Ta (piHAHCOBUX PECYPCIB IS TOCST-
HEHHSI HayKOBO OOIPYHTOBAHOTO COIliaibHOrO edekTy y chepax akagemiu-
HOi MOOUIBHOCTI, HAYKOBHX JIOCII/PKEHb, PO3POOKH CIIJIBHUX OCBITSHCHKUX
TIpOrpaM, IiIBUIIEHHS KOHKYPEHTOCIIPOMOKHOCTI Ta T.II. YTOJOI0 MPO CTBO-
peHHsT XapKiBChbKOTO YHIBEPCHUTETCHKOTO KOHCOPLiyMy, MepeadadeHo, Mo
CIUIbHA JISUTBHICT € HEBiJ €MHOIO CKJIAJIOBOIO i CIIPSIMOBYETHCS Ha PO3-
BUTOK (pyHJAMEHTAJIBHUX AOCII/DKEHb Y Tally3i pi3HUX HayK 3 METOIO iX I10-
JaJbIIOT0 BUKOPHUCTAHHS JUISi PO3BUTKY NPIOPUTETHHX HANpPSAMIB HAyKH i
TEXHIKH, CYCIIBHOTO PO3BUTKY Ta po30yIOBH €KOHOMIKHM KpaiHH, IO Ja€
3MOTY 3 METOIO iHTETpallii OCBITH 1 HAYKH [UIA peaji3allii OCHOBHHAX HaIpsi-
MiB CHiBOpari y4acHUKIB y ¢pOpMi KOHKPETHHX CIUIBHHUX INPOEKTIiB, MPO-
rpam, 3aX0/IiB, III0 BiAIMOBIIAIOTh iHTEpECaM yJaCHHKIB Ta IUIIM CTBOPEHHS
KOHcopuiyMmy. Bee 11e 703B0sIsi€ BUKOPHUCTOBYBATH OTPHMaHi MOKJIMBOCTI B
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MeKax 3aKOHOJABCTBA BIUIMBATH Ha 30€PEKEHHS KyJIbTYPHOTO CEPENOBHUINA
Ta pO3BUTKY ypOaHi30BaHUX TEPHUTOPIH B LIIOMY.

JlociimKyoun OCHOBHI PECypCHI MOXKJIMBOCTEH PO3BHUTKY KpaiHH,
SK TIPAaBWJIO PO3TIIANAIOTH MPOOIEeMH 30€peXeHHS 3eMElb, KEPEN BOIM,
JICOBUX HacaJPKeHb, TPAIUIIMHOI Ta aJbTEPHATHBHOI €HEPreTHKU Ta iH..
CrpaBni BiICYTHICTh OBHOI iHBEHTapH3allii X PeCcypciB Ta po3podka 3a-
XO/iB 3 iX 30epeXeHHs YW ONTHMi3alil BUKOPUCTaHHS HE JalOTh MOXKIIH-
BOCTEH peajhbHO OIIHIOBATH IMMOTEHIlaJl KpaiHU Ta HOTO KOPHUCTH JJIS PO3-
BUTKY. [IpoTe He 4acTo mocrae MUTaHHS 30epeKEHHS KYJIbTYPHOTO Pecypey
OTOYYIOYOTO HAC CEpEelOBHINA, HOTO TPaAMIIITHOTO XapakTepy 3 apXiTek-
TYPHHUM Ta ICTOPHYHMMH HAITOBHEHHSM, 110 Ma€ OYTH OIHHUM 3 JEp>KaBHUX
MIPIOPUTETIB, B TOMY YHMCII 1 B IpOIleci peani3alii oCBiTHIX mporpam. Brim
BiJl irHOpyBaHHsI 3 OOKY Jiep»aBU I[bOTO NMUTAHHs], BOHO HE BTpayae CBOET
TOCTPOTH, a B HAOLIBIIT BUCOKO ypOaHI30BaHUX TEPUTOPIsX Habupae 0cod-
JMUBOi aKTyaJbHOCTi, IO BHMAarae OUIBII BiAMOBIiJAJIEHOTO MiAXOXTy i IO-
BUHHO PO3IJISIATHCS SIK JIep)KaBHUW pecypc Ta MaTH BiJIOBiIHE HOpMa-
TUBHE 3a0€3ICUCHHS.

Ha crorozmni B YkpaiHi 3akoHOmaBua 0a3a IIOJ0 3aXMCTY TPaau-
LiIfHOTO XapaKTepy cepelOBUINA HACEICHNX MICIlb KPaiHH, 1 B IEpIIy Yepry
0710 30EpeKEeHHS MaM’STOK apXiTeKTypH HAI[iOHATBHOTO 3HAYCHHS Ta
icTopii, HanpankOBaHa JOCUTH MOBHO. Le € cKnasoBo0 JepKaBHOI MONITHKA
II0JI0 BUPIIIICHHS MUTaHb OXOPOHH 00 €KTIB KyJIbTYpHOI CIIAJAIIMHU Ta 30e-
PEKEHHS TPAJULIHHOTO CepeloBHINa Ha ypOaHi30BaHUX TepuTopisx. Tak Ha
BUKOHAHHsI 3aK0HY YKpainu «IIpo oXopoHy KyabTypHOi crammmamy [1] 3a-
TBepKeHo CIMCOK icTopuuHKX MicT Ykpainn Ta ITopsiok BUSHAUCHHS MEX
1 peXKMMIB BHKOPHCTaHHSI ICTOPMYHMX apeaiiB HacelleHHX Micllb Ta 00-
MEKEHHS TOCIIOAapChKOi TisTFHOCTI Ha muX Teputopisx [3]. Haxams He €
TPaJMLIEI0 BUKOPHCTaHHS MOBHOI iH(opMauii npo MicueBi Ham’sTKH B
OCBITHIX TIpOorpaMax, Ha ypOKax iCTOpii, Kpa€3HABCTBA B MiCIIEBUX IITKOJIAX,
a00 B KpalioMy BHUIAIKy OCBITSIHM HE HAMOJSITAIOTh Ha HEOOXIAHOCTI 30e-
PEKEHHS TaM’sITOK Ta HE JAEMOHCTPYIOTh, IO caMe Ul LBOr0 3po0JIeHO
JICPKaBOI0 YK MICIICBOIO BJIAJOK0. 3PO3yMIJ0, 110 30EPEKEHHS IaM’STOK
motpeOye YMMaluX KOUITIB, SIKAX HE Ma€ Ha MICIIEBOMY piBHi, ajie 3BUK-
HYBIUINCH 3 TAKOIO TYMKOIO, MiCIIEBI KEPIBHUKH, Hallepe/l pO3yMIIOUH Pe3yJib-
TaT, B OUTBIIOCTI BUIIAIKIB HABITh HE HAMArae€ThCs pOOUTH B IILOMY Ha-
MPSIMKY SAKiCh Iil. A 4M He Kpaluid MPUKIag IS MOJIOJI CTaBICHHS Jep-
JKaBH JIO TIaM’ATOK 1 JI0 icTopie B Iyiomy. Un He Kpamuii crocid J0ayqaTu
JiTeH Ta MOJIONb IO MATPIOTUYHUX i7ie 1 MOBaru J0 HApOJHUX IepoiB Ta
icropii B LilIOMy, Ha KOHKPETHMMH MNPUKIaAax 30€pekeHHs I1aM’ITOK B
mporieci pearizarii OCcBiTHIX (HaBYaIBbHHX) IIPOTpaM, 49U HE Yepe3 3HeBary
710 icTopii Ta iIrHopyBaHHsI 11 YPOKiB B KpaiHi THHYTb JIIOJM Ta BIACYTHIH MUp?

He nuBHO, M0 Ha Temep 3aKOHOAABCTBOM HE YITKO BH3HAYEHO
peanbHUH cnoci6 Ta He mependayeHo JAOCTYNHI MOKIMBOCTI [UIst piHAHCY-
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BaHHS POOIT, 00 CXOPOHEHHS Ta (32 3MOTH) MPUCTOCYBAHHS IO EKCILTya-
Talii maM’sTOK apXiTeKTypH Ta i1cTOpii HalliOHAIBHOTO 3HAYECHHS, 1110 3a0e3-
MeYnII0 O MOXKITUBICTH MOAAJBIIOTO ICHYBaHHS TaKuX OyIiBeNb Ta cCopyx i
30epeKeHHs iX JUIS HACTYIHUX IOKOJiHb. A TOJOBHE OUIBIIICTH CYCIiNb-
CTBa HE 3aBXJIM YCBIJOMIIIOE, IO TaKi 00 €KTH KOJH BTPAayarOThCs, TO Ha-
3aBXK[IH, a BUCOKOYpOaHi30BaHi TepUTOpii, came yepes JIIoAChKUil hakTop, €
HaOLIPII BPa3NMBHAMH A0 TaKMX 3arpo3. Takwid cTaH BHUMarae 3ampoBa-
JDKEHHSI BIJIIOBIIHUX 3MiH Ta JIONOBHEHb /10 AEP)KaBHUX 3aKOHOAABYHMX
aKTiB, 0 BU3HAYAIOTH JIePXKaBHY MONITHKY Y Hil cdepi.

He 00’€KTHBHO TOBOPUTH PO MOBHY OE3IsTbHICTD IEPKaBH Yy Ha-
MPAMKY 30€peXeHHsS KyJIbTypHOI CHAIIINHM, alle NEKJIapyodH IpO IMO3H-
TUBHI 3MiHHU B 3aKOHOJIaBCTBI, IPUBAOJINBI HOBALii 1110JJ0 IHBECTYBaHHS, Ke-
PIBHHMKH BHCOKOTO PiBHS Majo 3ragyloTh IpO Te, IO iCHYIOYE CEPEIOBHIIE
3 HOr0 KyJIbTYpHUM HAaIlOBHEHHSIM € HE BiJIHOBJIIOBAJIBHUM PECYPCOM, SIKHA
B MEpIIy 4Yepry morpedye, K IPOMaJACBKOTO TaK 1 JEP)KaBHOTO 1 3aXHCTY.
BinmoBigHO Ha OmMpaIfOBaHHs I[HOTO ACIEKTY IMEpII 3a BCC MOBHHHI OyTH
CHpsIMOBaHI HayKOBI pO3poOKH IIOA0 AEP>KaBHOTO PETYIIOBAHHS CYy9acHHX
BUMOT. 3 LIJIKOM 00’€KTHUBHUX MPUYWH, [TOB’SI3aHUX 3 NPOIPECHBHUMH 3Mi-
HaMH sIKi BiTOyBarOTHCS B CYCIIUIBCTBI, IOSBOIO HOBHUX TEXHOJIOTIH Ta MaTe-
piajiB, HOpMaTHBHO-TIpaBoBa 0a3a MoOXke OyTH BIAMOBIAHOIO TUIBKH IEpio-
JMYHO TTOHOBIIOIOYHCH 3 YPaXyBaHHIM Cy9aCHHX BUMOT.

SIKIo posrnsaaTi NpodJeMaTHKy iICTOPUYHHUX MICT, BUXOJSIUH Ta-
KOX 3 TOTO, 10 [IopsmoK BU3HAYCHHS MEX 1 PEKUMIB BUKOPUCTAHHS 1CTO-
PUYHHX apeajiB HacelleHHX MICIb Ta OOMEXEHHs I'OCIIOJIAPChKOT Jisib-
HOCTI Ha UX TepuTopisax (mam — [opsaok) po3MOBCIOIKY€ETHCS BUKITFOUHO
Ha MicTa, siKi 3aHeceHi 10 CHHUCKy ICTOPUYHKMX HAceJIeHUX MiCIb YKpaiHu,
3arBepkeHoro Kabinerom MinicTpiB Ykpainu [2], a Takok 3BakKatoud Ha
Te, 10 CaMe MOHATTS «ICTOPUYHHIA apea», OXOIUIIOE ICTOPHYHO chopmo-
BaHy YacTHHY TEPUTOpIii HAcEJIEHOro MicHs, ska 30eperia crapoBUHHHUI
BUTJISLJ, PO3IUIAHYBaHHs 1 Xapakrep 3a0yJO0BH, 10 B OUIbIIOCTI BHUIAAKIB
IIpUTaMaHHE ICTOPUYHUM MicTaM. B Toif ke 4ac, peKMMH BHKOPHCTaHHS
ICTOPHYHHX apealliB BU3HAYAIOTHCS 1X iICTOPUKO-KYJIBTYPHUM IOTEHIIaJI0M
(KUTBKICTIO, BHJAMU, TUIIAMH 1 KaTETOpiAMHU 00'€KTIB KyJIBTYypHOI CHal-
LIMHH, 3arajbHOI0 MICTOOY/IIBHOIO CTPYKTYPOIO, HAasBHICTIO Y BIJICYTHICTIO
3aMoBiTHUKIB, & TAKOXX yCTAHOBJICHUMH 30HAMHU OXOPOHM MaM'sTok). Ilo-
PSIOK, pO3Iisigae ICTOpUYHMK apeai SK CIeliaibHO BHJUICHY y Hacele-
HOMY MICITi TEPUTOPIIO ICTOPHKO-KYJIBTYPHOTO 3HA4YEHHS i3 3aTBEPHKCHUMH
MEXaMHM, fKa IMOBHHHA (iKcyBaTHUCS B yCiX 3eMJICBIIOPSAHUX 1 MiCTO-
OyIiBHUX JOKyMEHTax Ta PO3TISAATHCSA sK crenudiyHuii 00'€KT MicTo-
OyniBHOTO NpoekTyBaHHs. Lle 3HAUnTh, O TAKUH JIOKYMEHT € CKJIaJI0OBOIO
MicTOOYAIBHOI JOKyMeHTallii, 0e3 sikoi iCTOpHYHE MICTO HE MOXE PO3BH-
BaTHCS 1 B3araji 3 IOPUAWYHOI TOYKH 30pY, HE MOXE NMPOBOAWUTH HISKHX
3MiH y 3€MJIEKOPUCTYBaHHi, TOOTO BimdyXyBaTH ab0 3MiHIOBaTH IpH3HA-
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YeHHsI 3eMJIi. 3Ba)kKalouM Ha Te, 1[0 ICTOPHYHI MiCTa MOXKYTh MaTH B CBOIX
MeXax JeKiIbKa ICTOPHYHMX apealliB, TO BIAMOBITHO 1 oQopMIIEHHS Bin-
MIOBITHOTO CTATyCy MicTa 301JIBIIY€E KiTBKICTh Ta BapTICTh OIOPOKPATHIHIX
MIPOLIEAYP, IO CYTTEBO YCKIIAIHIOE PO3BUTOK TaKHX MICT.

HesBakarouu Ha Te, BiITOBIAILHUMU 32 BU3HAYCHHS MEX Ta pe-
KIMIiB BUKOPUCTaHHS ICTOPHYHHX apeaniB HecyTh MiHKyIbTypu YKpaiHu
Ta MiHperioH YKpaiHu, a TaK0X YIIOBHOBaXCHI HUIMH OPTaHH OXOPOHH KyJIb-
TypHOI CHAJIIMHK, — OPTaHH MICLIEBOTO CaMOBpSIyBaHHA Ha TEPUTOPIAX
SIKIX BOHHU PO3TAIIOBaHi TEX MAarOTh OyTH BMOTHBOBaHI Ha 30€peXeHHS Ta
BHKOPHUCTAHHSA TaKWX OO0’€KTiB, IO POOWUTH MPHUUCTHHUM IO IHUX IMHUTAHB.
MiHocBiTH YKpaiHu, SK OpraH KU, B TOMY YHCII ONIKY€THCS 1 MHTAHHAMHA
I0/I0 BUXOBAHHSAM MOJIO/I B TPAIUIisIX 30€pEeKEHHS MPUPOTHOTO Ta KYJIb-
TYpPHOTO CEpe/IOBHIIA i 30KpeMa BUKOPHCTAHHS iX B OCBITHIX Ta HaBYajb-
HUX IUIAX TEX MA€ JI0 I[HOr'0 OMOCEPEIKOBAHY MPHUYCTHICTb.

BTiM, 3riHO 3 YHHHUM 3aKOHOJIABCTBOM MEXI ICTOPUYHUX apeaiB
MaroTh OyTH BH3HAYCHI CICIIAIbHOK HAYKOBO-IPOCKTHOIO JOKYMEHTAIII€I0
i1 yac po3poOJIeHHsT ICTOPUKO-apXITEeKTYPHUX ONOPHUX IUIAHIB LUX Hace-
JICHUX MICUb, 1 MATBEPAUTH JOKYMEHTAIBHO KyIbTYpHY CHAIIIMHY Hace-
JICHOTO MiCIIS Ta iICTOPUKO-KYIBTYPHY HiHHICTh HOTO TEPUTOPII.

Ha gwac po3po6ku [opsaky (i e B HpOMY 3a3HAu€HO) mependa-
4aJj0Ch, IO I KOXKHOTO ICTOPUYHOTO apeay, BU3HAYAIOTHCS PEXXHUM BH-
KOpPHUCTaHHS Ta KOHKPETHI OOMEXEHHs I'OCIOapChKoi AisIIBHOCTI Ha HOTO
TEPUTOPIi, SIKI BCTAHOBIIIOIOTHCS TIPABHIIAMH OXOPOHU Ta BUKOPUCTAHHS iCTO-
pUYHUX apeasiB HaceaeHuX Micib. OCTaHHI B CBOKO uYepry, MOBHHHI Oyiu
BPaxoOBYBaTHCS 11iJ] 4ac po3poOJIeHHs MICIIeBUX MpaBUJI 3a0y/I0BH, 1110 0yJI0
MEepIIOYEPrOBUM [UIsi MICT, sKi BKiIto4eHi 70 CIUCKY ICTOPUYHUX Hace-
NeHux Micip YKpaiHwu, 3aTBepkeHoro KaGinerom MinictpiB Ykpainu [2].
Jnst iCTOPUYHUX MICT Taki MpaBuila 3aTBEPXKYBAIUCS BIANOBITHUMHU pa-
JaMH 3a TIOTO/DKeHHAM 3 MiHkynbTypH, depxOymom (Ha Tod dac) abo
YIIOBHOB&KEHUMH OpPTaHaMH OXOPOHH KyJIbTYPHOI CIIa/IIIAHH.

Haxans Ha ChOTOIHI TakMi BUA MICHEBHX HOPMAaTHBHHUX JOKY-
MEHTIB, SK MiCIIEBi IpaBWIa 3a0yA0BH, IO Mir OM MOCHTHh €(hEeKTUBHO ype-
T'YJIbOBYBATH, BCl «3aKOHOJaBYi POTIMHNY JIOMYIIEHI IIEHTPAIEHUMH Opra-
HAMH BJIaJ{, HA MICIICBOMY PiBHI — CKacoBaHO. 3 OJHOI'O OOKY II¢ MOXKHA
PO3TISIIATH, SK CHPOIICHHS IO3BUTBHOTO MEXaHi3MYy U MOKPALIeHHS iH-
BECTHIIHHOTO KJIIMaTy, a 3 IHIIOTO SK 3MCHIICHHS MOXXJIHUBOCTI BIIIMBY
MICIIEBOi BJIaN Ha PO3BUTOK TEPHUTOPiil Ta BIICTOPOHEHHS MICIIEBHX IPO-
MaJ Bijl peaIbHOT BIIaIH.

Buxonsum 3 cydacHMX peaiifi, MOKHa KOHCTaTyBaTH, IO Oilb-
ITiCTh ITaM’ATOK iCTOPii Ta apXiTeKTypH HAIliOHAIBHOTO 3HAYEHHS Ha CTO-
rojiHi nepe0yBatoTh Ha OanaHci 00JIACHUX UM MICHKHX pajl. 3 THX UM HIIMX
NIPUYMH, HE 3Ba)XKAIOUYM HA JOCHUTH XKOPCTKI 3aKOHOJABYI HOPMH LIOAO iX
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30epexXeHHs, Ii pagyl 4acTO-TYCTO HE 3HAXOAATH Hi JepKaBHHUX TpoIIeH Hi
peaTbHIX MPUBATHUX iHBECTOPIB VIS IX MiATPUMKH.

Ha crorogni opranu nepaBHOI BIagd Ta MiCIIEBOTO CaMOBPSIY-
BaHHS HE YTBOPIOIOTH HAAIHHOTO TaHAEMY, SKWil OM OMiKyBaBCs LIEO
npobiemarukoro. lleHTpanbHa B1aga yTBOPUBINN JOCHTH XKOPCTKE 3aKOHO-
JTABCTBO y I[i¥ I[apuHi, He 3a0e3meunia BiAMOBIIHOTO (QiHAHCYBAaHHS, TPU
HaiiMi X04Y Ha TEXHIYHI OOCTEKEHHS, MPOSKTHI Ta BiAHOBIIOBAIBbHI poOOTH,
10 JI03BOJIMJIO X04a O 3aKOHCEPBYBATH TaKi 00’ €KTH, SIKi 3 4aCOM 3a3HAIOTh
3HAYHOI pyHHAmWii i YTBOPIOIOTh HeOe3MeKy I OTOUYIOUHX, IO CaMo II0
c00i CTBOPIOE BEJIMKY MPoOIeMy AJis MICIICBOT BJIaIy Ta BIAOBIAHO HE Ja€
MOJKJIMBOCTI BUKOPHCTOBYBATH iX B OCBITHIX IUIAX, HE TUTBKH, K OymiBii
JUISL pO3MILIIEHHS OCBITSIHCHKUX 00’ €KTIB, ael sk icropuyHi ekcrioHaty. He
CEKpeT, IO B POKH PAIIHCHKOI BIAAM B IIaM’ ATKaX apXiTEeKTypH 4YacTo
PO3MIIIIYBaJIH OCBITSHCBKI 00 €KTH. AJie KEpiBHUITBO B OiNIBIIOCTI BUIAN-
KiB BOHH IIKaBWIH, K OyIiBJIi B SIKUX 3IIHCHIOBABCS HABYAIBLHUI IPOIIEC 1
MIATPIMKA IX TEXHIYHOTO CTaHy LiKaBMIa BHKIIOYHO BHXOJMYM 3 IX Mill-
HICHUX XapaKTepUCTUK. TakMM YWHOM MiATPUMYIOYM IX Oe3neuHuid cTaH
0e3 BIAMOBIAHOT HAYKOBO-TIPOEKTHOI MTOKYMEHTAIii, BTpadaBCcs iX aBTCH-
TUYHUN CTaH, SK 00’€KTa KyJbTYypHOI CAINIMH 1 OYIiBIIs BTpayayia CTaryc,
10 111e OLTBIT 3BOAMIIO HAaHIBEIlh MOXKIIMBICTD 30€PS)KCHHS YHIKABHAX apXi-
TEKTYPHHUX HOT0 0COOIMBOCTEH.

Tak, He3BakarOUM Ha Te, IO 30€peXEHHS apXiTeKTYpHO-MicTO-
OymiBHOI CHAMIIMHU Ta TPAIUIIIIHOTO XapaKkTepy CepelOBHUINa SK CKIAI0-
BUX KYJIbTYPHOI CHaIINHN KpaiHU, TOBUHHO OYTH OJIHUM i3 NIPIOPUTETHUX
HampsiMiB Jiep)KaBHOT MOJITHKU[1], HA CHOTOJHI BCE ) HE MAEMO YiTKOi
KapTUHM BIUIMBY JIEp>KaBH Ha Mporec 30epeXeHHsS 1CTOPUYHOTO Ceperio-
Buina. Ha tenep Guim3pko 50—70 % nam’siTOK apXiTEeKTypu Ta MiCTOOyIy-
BaHHS NepeOyBaloTh B HE33/I0BUILHOMY, a KOXHA JIecATa — B aBapiHHOMY
crani [4]. BoueBuab OHIEIO 13 OCHOBHUX IPUYMH Takoi cHUTyalii € HeIo-
cTatHs poOoTa i3 3a0e3neyeHHs] MICIIEBUMH OpraHaMH BHKOHABYOI BJIAAN
PO3p0o0KH Ta 3aTBEP/PKEHHS 1CTOPUKO-MICTOOYIIBHOT NOKyMeHTaii. 3a Ja-
HUMH TPOQILTBHOTO MiHICTEpCTBa Ha choroiHi i3 401 icropudHOoro Hace-
JICHOTO Miclisi, BHECEHOTo /10 CIHCKY ICTOPHYHUX HACENeHUX MIClb YKpaiHu,
CHeLiaTbHOI0 ICTOPUKO-MICTOOYIBHOIO JIOKYMEHTAIIEI0 3a0e3MeUeHo JIMIe
Tpoxu Oinbllle TPETHHH Bijl 3arajbHOI KiJbKOCTI Takux Mict i cemumr [4].
TakuM 4YMHOM MO’KHa KOHCTaTyBaTH, 110 Ha ChOTOHI YKpaiHa Mae JOCHUTh
HeToraHe 3aKOHOJIAaBCTBO, JI0 SKOTO 3aKJaJeHO Oe3id HeOOXiTHHX HOPM,
KpeaTHB SIKMX BTpaydaeThcs y MeXaHi3mi ix peamizauii. Lle mpusBoguts 1o
TOTO, IO BIATIOBIAHO iCTOPWYHI Ta apXiTEKTypHI MaM’SITKH, 3 KOKHIM THEM
BpsITYyBaTH Oyne He TUIBKM €KOHOMIYHO HE BHTIIHO ajie i NpakTHYHO He
MOJKJIMBO IPOCTO 3 TeXHIYHOI TOUkM 30py. lle BuMarae migBUIINTH iX 3a-
TpeOyBaHICTh, HE TIJBKM B OCBITHBOMY IpOIECi, SIK OyIiBenb Al po3mi-
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IICHHS OCBITAHCBKHX Ta HAYKOBHX 3aKJaJliB B MPOIEC] iX IMPUCTOCYBAaHHS
TCJIA BiXHOBIIOBAJTEHUX POOIT, ae K 00’€KTiB apXiTEKTYpH 3 HAYKOBOI
TOYKH 30PY, B XOJIi ICTOPUIHUX TOCHIIKCHb.

Hanpuknan, Ha XapkKiBIIUHI HaMiTHiIach TO3WTHBHA TCHICHIIIS
3aJy4eHHsl YHIBEPCHUTETCHKOTO KOHCOPIiyMYy (TIOKH IO €IMHOTO B KpaiHi)
10 30epeXeHHsT Ta BHKOPUCTaHHS B Y4OOBOMY IIpOIECi IaM’STOK apXi-
TEKTYpH HalliOHAIBHOTO 3HaueHHs, 30KkpeMa «KoMIuiekcy crnopyn 3amich-
KO1 cagubu», KOJUIIHEOTO MAETKy KH:3iB CBaTonoiak-Mupcbkux B M. Jlto-
6otuHi. Maemo Hanito Ha iX miigHy criBmpaio 3 JIlo00THHCHKOIO MiCBKOIO
paroro, sika BXe 0araTto poKiB BHIIYKYE MOJIMBOCTI IOPATYHKY, Majary,
0 BXOJWTH NI0 yKa3aHOro komrwiekcy. Ilo ipowii momi meit mamar i Ha
CHOTOMTHI (PAKTHYHO € OCBITSHCHKHM 00’€KTOM B SKOMY B)Ke OinmbIme ne-
CSITKAa POKIB HE BEAEThCcA y4OOBHI Ipolec Ta SKUH 3HAXOIAWTHCA B 3aHEA-
6aHOMYy, 3arpo3JIMBOMY CTaHi. BUKOHKOM A€KiNbKa POKiB HAMAraeTsCs Bps-
TyBaTH IaM ATKy dYepe3 (iHaHCYBaHHA ii 30epexeHHs depe3 [leprkaBHUI
(OH/I perioHaJbHOr0 PO3BUTKY NPONOHYIOYM YJIAIITYyBaHHS TYPHCTHYHO-
pekpeaniifHoro KiacTepy, abo CycHibHO-KYJIbTYpHOTO LEHTPY MaTpioTHd-
HOT'O BHUXOBaHHs MOJIOZI Ta peaOimitari ydacaukie ATO. Ase nepkaBa 3Ha-
XOJUTH OUTBII Ba)KJIMBI Miclis 3acToCyBaHHs KowTiB. HamaHi Taki npoekTH
Ta CTaJIM MEPEMOXKISIMU Ha PEriOHAILHOMY PiBHI 1 Ha HACTYIHUH PiK.

[TincymoByrOUHM, MOYKHA 3a3HAYUTH, IO JUIS BUPILIEHHS ITiJHATHX
MMUTaHb Ha JIeP’KaBHOMY PiBHI HEOOXIIHO ONTHMI3yBaTH IEpXKaBHY MOJi-
TUKH IIOA0 BHUPIIMICHHS IMUTaHb OXOPOHM O0’€KTIB KYJIbTYpPHOI CIIaJIINHH,
30epeXeHHS TPAJUIIIHOTO cepeloBHINa Ha ypOaHi30BaHUX TEPHUTOPIAX, 3a-
KOHO/IaBYO MOTHBYBATH JIEp>KaBHI Ta CAaMOBPSIIHI OPTaHM IPHYETHI 710 BH-
pilICHHS WX NUTaHb HAa MAapTHEPChKI CTOCYHKM 3 ypaxyBaHHSAM iHCTpY-
MEHTIB CaMOOpraHi3ailii HaceJeHHs, 30KpeMa HagaBaTh JACpiKaBHY IIij-
TPUMKY OCBITSHCHKMM 00’€JJHAHHSIM JUIsi BAKOPUCTAHHS 00’ €KTIB KYJIBTYp-
HOI CHIIaAUIMHU Ul OpraHi3auii HaB4YaJbHOrO MPOLECY Ta NaTPiOTUYHOTrO
BHXOBaHHSI MOJIOJI.

JlirepaTypa

1. 3akon Ykpainu «IIpo 0X0poHy KyJIBTYpHOI criajmuam» // Bimowm.
BepxoBHoi Pagu Ykpaian. — 2000. — Ne 39.3.

2. TlocranoBa KabGinery MinictpiB Ykpainu Big 13.03.2002 p.
Ne 318 // Oiuiiinnit Bicauk Ykpainu. — 2002. — Ne 12. — C. 587.

3. «llopsnok BU3HAYEHHS MEX Ta PEKHMMIB BHKOPUCTAHHS iCTO-
PUYHHX apealliB HaceJIeHUX MiCIlb, OOMEXEHHS TOCIMOAapPChKOI AiSUTBHOCTI
Ha TepUTOPIi ICTOPUIHHX apeajTiB HACEIEHUX MiCIIbY.
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BI/IKOPI/ICTAI-!HSI MNPUPOIHUX MATEPIAJIIB
Y IN3AUHI MEBJIEBUX BUPOBIB

Kosmyn 1. I, Ilempawyx C. A.
Xmenvruywruti HayionaneHuil yricepcumem, e-mail: dr.igorkovtun@gmail.com

Beryn. YV meGneBoMy BHPOOHHIITBI BUKOPHCTOBYIOTBCA Pi3HOMA-
HiTHI Martepiamu. [lpu po3poOmi KOHCTPYKIii BHPOOIB MOYHHAIOYH 3 ca-
MOTO TI0YaTKy An3aifHep i KOHCTPYKTOP ITOBHHHI BPaXOBYBATH BIACTHBOCTI
MarepiaiiB i iX 3MiHM B 4aci, 110 0OOYMOBJIEHO TPHBAJIUM CTPOKOM €KCII-
JyaTtanii MeOJiB.

3a npu3HaYEHHAM MaTepiaii MOUISIOTECS Ha HACTYIIHI KaTeropii:

— KOHCTPYKIIi#HI — CKJIaal0Th OCHOBY BHpPOOiB. 3a (i3mko-mexa-
HIYHUMH BJIACTUBOCTSIMH PO3PI3HAIOTH JAEPEBHI, MOJIMEPHI MaTepiaiu, Me-
TaJau Ta iH.;

— OOJIMITIOBANIBHI — IITIOH, IEKOPATHBHI IUTIBKH, TUTACTUKH Ta 1HIII;

— KJICHOBI — BUKOPHCTOBYIOTh JIJIsl CKJICIOBaHHS BUPOOIB TPH CKIa-
JalbHUX poOOTaXx;

— 037000TI0BaBHI — 3aCTOCOBYIOTH Ul CTBOPEHHS 3aXHCHO-IEKO-
PaTUBHHX MOKPHTTIB.

OpHuM 13 IIHHUX Ta KJIACHYHHX MaTepianiB MeOJeBOro BHPOO-
HUITBA € JepeBHHA. SIK KOHCTPYKUiHUIT MaTepian aepeBUHA BoJozie Oa-
rarbMa MO3UTUBHUMHU SIKOCTSAMHU [1]: MaTepiai € JOCTaTHHO MILHUM Ta JieT-
KuM; KOS(IIIEHT SIKOCTI (BIJHOIICHHS TPaHMIN MIIIHOCTI JO HIUIBHOCTI) B
JSSIKUX BUIAJKaX BHUIIE HIX y METalliB; BIOPOCTIMKICTh; BiIHOCHO BHCOKa
TBEPICTbh, sIKa J03BOJISE JIErKo 00poOiaTH 1i Ha BepcTatax i HaJaBaTH JIo0y
(dopMy; IIACTUYHICTH TPH TEPMO-BOJIOT0-00pOOIi TO3BOJISIE BHKOPHUCTO-
BYBATH METOJM THYTTS, JTyIIEHHS Ta NPECYBAHHS; JOCTATHS MPYXHICTh; MII[HO
YTpUMYE METaTiuHi Ta iHII KPIIDICHHS; JOOpe CKICIOETHCS; BIHCOKI JeKOpa-
TUBHI SIKOCTI, Ki MO>kKHa MOAH(DIKYBaTH 0OpPOOIICHHIM Ta 03400JICHHSM.

[Nopsin 3 MO3UTHBHUMH SIKOCTSIMH JIEPEBHHA Ma€ DSl HEMOJIKIB:
BILIMB Ha (Pi3UKO-MEXaHI4HI BIACTUBOCTI 11 BOJOKHUCTOI CTPYKTYPH; Tirpo-
CKOIIIYHICTB; 010JIOTIYHA HECTIKICTh B BOJIOTOMY CTaHi; FOPIOYICTb; HasB-
HICTH IPUPOJHUX TTOPOKIB.

YV mebneBili IpOMHUCIOBOCTI BUKOPUCTOBYETHCSI HaTypaibHa Jepe-
BHHA Y BU/Ii MWJIONPOIYKIIii, ika B ceOe BKITIOYAE MMIoMaTepialii i 3aTOTOBKH.

IMusomarepianu i 3aroroBku. ITunomarepianu [2-4] — e mare-
piayy, sIKi OTPUMYIOTH IPH MO3J0BXKHBOMY PO3IMIIOBaHHI KOJIOA, 33JaHUX
PO3MIpiB Ta SKOCTI, 110 XapaKTepH3YIOTbCs Xo4a O ABOMA MapajienbHUMA
TUTOLIIMHAMH.

3a reoMeTpryHOI0 (OPMOIO 1 pPO3MipaMH IONEPEUHOTro Mepepisy
TIHJIOMaTEepialy MOIUISIOThCS Ha: OpYCH; AOIIKH; OpyCKH; TOpOWIIb; IIIAJIH.
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Bpycu — munomaTtepianyu mupuHOIO i TOBIIHHOO Oinbmie 100 MM.

3a 9HCI0M MPOMMICHUX CTOPiH OPYCH MOAUISIOTHCS HA TBOKAHTOBI
(puc. 1, a); TpukanToBi (puc. 1, 6); YoTHpH KaHTOBI (pHcC. 1, 6).

JlomkaMu Ha3WBArOTHCS MHIIOMATEpiai TOBIUHOIO 10 100 MM mm-
pHUHOIO OibIIe MOABIHHOI TOBITIHH.

3anexHO BiJ CTyHeHs 0OpOOKH TOMIKH PO3AUISIOTHCS HA HEOOPi3HI
(puc. 1, 2); o6pisHi (puc. 1, 0). Cepen 0Opi3HUX BHAUISAIOTH YHUCTOOOPI3HI
JIOIIKY, SIKI HE MAIOTh JiISHOK 3 003€I0M.

HasBHicTh mofanbInoi 0OpoOKH IOMIOK A€ HACTYIHY Ipajailio —
CTpyraHi JIOIIKH, TOOTO JOIIKH, IIOBEPXHi SKMX OOpOOJIEHI Onepariero cTpy-
TaHHsI 1 3aBASKH YOMY MAIOTh Kpally SIKiCTb.

HactymnHa CTyImiHb SIKOCTI JOIIOK J03BOJISIE OTPUMYBATH KaJliOpo-
BaHi JIOMIKH, TOOTO JOIIKHK 3aaHuX po3mipiB. bpycku (puc. 1, e) — 006pi3Hi
MIIOMAaTepiany TOBIKUHOO 10 100 MM Ta MHPHHOO He OLTBIIE MOABIHHOT TOB-
muHA. Kpim BKkazaHUX, PH PO3MITIOBaHHI KOJIOA OTPUMYIOTh TaKi MHIOMaTe-
pianu sik riactusa (puc. 1, orc), yerBeptuna (puc. 1, 3) Ta ropous (puc. 1, u).

NG S
Yy o
w‘é.’l’))) ; ‘\\\5!0
Puc. 1. Buan nuiiomarepianiB:
a) dpyc ABOKAHTOBMIi; §) 6pPyC TPUKAHTOBMIi; ) OPYC YOTUPUKAHTOBHIA;
2) I01IKa HeoOPi3Ha; 0) AOLIKA YHCTOOOPi3HA; ¢) OPYCOK; i) MIIACTHHA;
3) YeTBEPTHHA; #) TOPOWIIB; K) 1INAIa HeoOpi3Ha; /1) mmaJjia oopizHa
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TopOwmite — 3aMIIOK, KpaifHs JOIIKA TIPH PO3MMITIOBAHHI KOJIOIH, 3
OJTHOTO OOKY OTyKJIA.

manu — mumoMaTepiany MpU3HAYeHi I BUKOPUCTAaHHSA B SKOCTI
OTIOp IUISL PeNbCiB 3aTi3HOAOPOKHUX ITYTIB.

lImamu 6yBaroTh HeoOpizHi (puc. 1, k) i 00pizHi (puc. 1, x).

[Munomarepiany 3araJbHOTO MPU3HAYEHHS 32 PO3MipaMH ITOILIS-
I0Th Ha TOHKI — TOBLIMHOIO 10 32 MM; TOBCTi — JIMCTBSIHOI NOPOJM TOB-
IIMHOIO Bix 35 MM i OiIbIIe, MIMHUIBKOBOI MOPOAN TOBIIMHOIO Bix 40 MM i
ounbine; kopotki — 0,5-0,9 m; cepemni — 1-1,9 m; nosri — 2—6,5 M.

Koncrpyknifina rta ecrerniHa XapaKTepHCTHKA HHIOIPOJYKIIL
30BHINIHIN BUI NHJIOMaTepially Biflirpae BayJIMBY pojb Ul AW3aiiHepa npH
BHOOpI MOPOIM AEPEBUHHM AJISI IPOEKTOBAHOTO BHPOOYy.

Jlo HaiOiIbII BArOMUX TMOKA3HUKIB 30BHIIIHBOTO BHIY BiTHOCSTHCS:
KOJIip; OJIMCK; TEKCTYpa; MAaKPOCTPYKTYpA.

[MpuitmMatoun 10 yBaru pi3HOMAHITTSI TOPiJ IEPEBUHU 3 KOHCTPYK-
TUBHHMX MIPKyBaHb BCSI NMWJIONPOAYKIiS MOAUISETHCA 32 IPUPOJHAM IOXO-
JDKEHHSIM Ha JIBI KaTeropii: MIMMIbKOBI NOPOJAX, TOOTO JepeBHHA sIKa BBa-
KAETHCS M SIKOIO; TBEPIOJIMCTBSIHI OPOAH, SKi BBRXKAIOTHCS TBEPJIOIO AEpe-
BUHOIO. Jl0 MINMIBKOBHUX BiJJHOCATBHCS Taki MOPOAM SIK SJIMHA, COCHA, MOJI-
pHUHA Ta iH.; 10 TBEPIOIUCTBIHUX — Iy0, siceH, OyK, Oepe3a Tomo.

KosxHa 3 Bka3zaHMX KaTeropiii mae cBoi mepeBaru i HEJOJIKU B
MOPIBHAHHI MiXX c000t0. Tak M’sIKi TOPOAN BBaXKAIOTHCS OLTIBII JEKOPATHB-
HUMH Ha BIZIMIHY BiJl TBEp/AMX, [IPOTE OCTAHHI, BOYEBH]Ib, BOJIOJIIOTH OlJIb-
IO MILHICTIO.

BaxunBuMm QaxkropoMm mnpu BHOOpI MOTPIOHUX HHUIOMAaTrepialiB y
MeOIeBOMy BHPOOHHMUTBI € BHI IX PO3NWIIOBaHHS. Bix BHIY po3muiio-
BaHHJ 3aJIe)kKaTh K JEKOPAaTHBHI BIACTUBOCTI IEPEBUHU TaK 1 (hi3UKO-Mexa-
HIYHI BJIACTHBOCTI, 1[0 OOYMOBJIIOIOTh MIIHICTh KOHCTPYKIIIT i HAiHHICTh
eKCILTyaTaIlii Me0JIeBoro BUpooy.

Po3pi3HAIOTE HACTYITHI METOIM PO3MIITIOBAHHS (pHC. 2):

— TOTIepevHe — MEPIEHUKYIISIPHO 0 OCi KOJIOAHN;

— paniajibHe — B30BX KOJIO/M Yepe3 CeperHy cToBOypa;

— TaHTEHIIAJIbHE — B3/IOBXK KOJIO/W Ha JesKii BiICTaHI Bijl paliaIbHOTO.

TaxreHuiansHui |

PapianoHuit

Puc. 2. Buayu po3nujiloBaHHS J1epeBHHH
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[Ipn pangianpHOMY PO3NMIIOBAHHI MOBEPXHS 3aTrOTOBOK BHXOAWTH
OITHOPIJHOIO 32 TEKCTYPOIO 1 KOJBOPOM, a BIJICTaHI MiXK PIYHUMH KUTBIIMHU —
MiHiManbHi. J{OIIKK, BUTOTOBJICHI METOJOM PalialbHOTO PO3MIITY, MAIOTh
BIZIMIHHI MOKa3HUKH SKOCTI (koedimieHT po3OyxanHsa 0,2 %, ycymku —
0,19 %). Tomy pamianbHi muIOMaTepiamy 3aTpeOyBaHi st BATOTOBIICHHS Tap-
KeTy, Opyca, BarOHKH, OJIOK-Xayca — y TOTOBUX BHPOOIB IPAaKTUYHO HEMAE
LIIJTMH, MOPIBHSHO 3 @HAIOTIYHOIO MPOAYKIIIE€I0 TAHT€HIIaTbHOTO PO3IUITY.

IMunomarepiany, BUTOTOBJICHI CIOCOOOM paiaibHOIO PO3IHIIO-
BaHHs HaWOIIbLI MilHI 1 Topori. BoHM BUKOPUCTOBYIOTHCS B OYAiBHUITBI,
y BUPOOHHMIITBI MAaCHBHOTO IIUTA 1 BIKOHHOTO Opyca. Buxin paaiaiabHoi qomku
3a3Bnyail HeBenukuid (30% — 1e BXKe XOPOLIHNHA TTOKa3HHUK).

[Ipu TaHreHuiaabHOMY PO3MMIII KOJIOJIH, MWJIA NPOXOAUTH 110 J0-
TUYHINA [0 piYHHUX MIapiB cTOBOYpa, HE 3adilaroyud CepLEBHHY IepeBa. Taxi
MAIOMAaTepiall MAalOTh XBUJICTIONIOHHN MAaTIOHOK, HAa SKOMY YiTKO BHIHO
Bi3epYHKH PiYHHX KiIEIb 1 KpacUBY AEPEBHY CTPYKTYPY.

VY TaHTeHHiadbHUX JOMIOK KOe(ilieHT YCYIIKH 1 po30yXaHHS MiHi-
MYM B [IBa pa3H MEPEBUILY€e MOKA3HUKH palialIbHOTO MaTrepiainy, TOMy Bap-
TiCTh X OLNBIN JOCTYITHA, a SKiCTh BHPOOIB — HIDK4YA. /i1 oCHOBHUX Oymi-
BEJILHUX EJIEMEHTIB TaKi JIOIIKH HE 3aCTOCOBYIOTHCSI — JIEPEBHHA MOXKE Jie-
(dopmyBaTucs 1 BUpIO «mioBezie». Ale, THM HE MEHIL, 3aBISKHA BUCOKUM €CTe-
TUYHUM SIKOCTSIM 1 HU3BKOIO LIIHOIO, MOMUT HAa TaHTeHILIalbHY AEpPEBUHY
BUCOKHUII — BOHa BUKOPHCTOBYETHCS JUIS JEKOPATHBHOTO 037100JICHHS MeO-
JIiB, BEpel, OyIiBEIbHUX CIEMEHTIB.

IcHye TakoK 3apyOiKHMIA aHANOT Kiacudikarii matonpoaykiii (puc. 3)
PO3IOBCIO/KEHUI B KpaiHax €Bpomu Ta AMEPHKH, SKHH MOIUISE ITHIIO-
MIPOJYKIIIO Ha TPH KJIACH B 3aJICKHOCTI Bi/l HAIPSAMY PIYHHX KUIEIb B TOP-
LIeBi} YaCTHHI MuIoMaTepiany.

PagianbHe, kyT > 60 - 90 rpag

Hanis-pagianbHe, kyT 30 - 60 rpag

TaHreHuianbHe, KyT< 30 rpag,

PLAIN SAWN RIFT SAWN QUARTER SAWN

Puc. 3. 3apy6ixumuii ananor kiaacudikanii nuionpoxykuii
3aJIe’KHO Bil HANPAMY PiYHHX KiJlelb B TOpueBiii YacTHHI muiIoMaTepiaty
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[Ipu HamiBpamiaTbHOMY PO3MIUTIOBAHHI KYT HAXMITY KileIlb IO IUTACTI
cTanoBUTh He MeHme 30—-60°. [y mopiBHIHHS — IPH pajiajJbHOMY PO3ITHIIL
et nokasuuk cranoputh 60—-90°, a TanreHmiansHOMyY — MeHIre 30. Ase 3a
MOKA3HUKAaMK MIIHOCTI MHIOMATepiaiy HaIliBpaiaJbHOTO PO3MIITY BCE OIHO
3aJIMINAIOTH 1103a/ly TAHTCHITIATbHI 3pi3H, X04a 1 TOCTYHAIOThCS PaiaTbHIM.
Illnon. Ha BinMiHY Bi BKa3aHHX ITAJIOMATEpiajliB, IO BiJHOCATHCS
0 KOHCTPYKIIHHUX MaTepiaiiB, aCOPTUMEHT MHUIIOMPOAYKIII, OTpIMAaHUI
CTPYTaHHSM Ta JYIICHHSAM, TOOTO IIIOH, BiTHOCUTHCS 10 OOJIHIFOBATHHIX.
lmon mymienwuit (puc. 4, a, 6) — TOHKHM IIap JepeBUHU 3aJaHOi
TOBUIMHHU y BUIJISAI CTPIYKH, OTPUMAaHWW NpH JyIIeHHI Kojoau. Taxuit
LITIOH NPU3HAYEHHUH /ISl BUPOOHHIITBA [IAPOBAHOI KiIeeHOT AepeBrHN ((paHepH,
THYTO-KJIEEHUX JIETaJeH TOIIO) 1 IMYKYBaHHS IOBEPXOHb BUPOOIB 3 IEPEBHHH.

Puc. 4. MeToau OTpUMAHHSI IINOHY JIyIIEHOro (¢, 6) Ta CTPYraHoro (8)

Inoun crpyranuii (puc. 4, ¢) — TOHKWU WIAp ACPEBUHU 3aaHOI
TOBIIMHY Y BUIJIAI JIUCTA, OTPUMAaHUK NpU CTpyraHHi Opyca. CrpyraHuii
[ITIOH BUKOPUCTOBYIOTH B SKOCTi OOJIMIFOBAIEHOTO MaTepialy Uil BUPOOiB
3 nepeBuHH. Ha puc. 4 mokaszaHi MeTOJM OTPUMAHHS JIYIIEHOTO Ta CTPY-
raHOrO IIIOHY.

Ba)xnMBHUM 1MOKa3HUKOM SIKOCTI INMOHY € HOr0o TOBIMHA — YUM BOHA
MEHIIa TUM MEHIIe BHUTpaTH JedinuTHOro Mmarepiamy. IIporte mpu Hee-
JIMKIH TOBIIMHI YCKIIATHIOETHCS TEXHOJIOTIsSl HOTO OTPUMaHHs, TPAHCHIOPTY-
BaHHs 1 0OJMIIOBaHHS. 3 BpaxyBaHHSM [IbOI'O BCTAHOBJIEHO HACTYITHA PEKO-
MEHJIOBaHMH psiji TOBIIMHA Mmony: 0,4; 0,6; 0,8; 1,0 Mm.

BucHoBku. Bubip munomatepialiB 34iHCHIOEThCS 32 TEOMETPHY-
HOKO (HOPMOIO, pO3MipaMH MOTIEPEYHOTO IEepepidy, CTyIIeHeM 0OpPOOKH CTpY-
TaHHIM Ta KaliOpyBaHHSM.

Jlo HaiOLIBII BaroMUX MOKAa3HUKIB 30BHIIIHBOTO By ITHIOMATe-
piajiiB BiIHOCSATBCS KOJIIp, OJIMCK, TEKCTYpa 1 MakpocTpyKTypa. Bua posnu-
JIIOBAHHS JEPEBHHN BH3HAYAE SK JIEKOPATHBHI BIACTHBOCTI JCPEBUHH TaK i
(i3MKO-MeXaHIYHI BIACTUBOCTI, IO 0OYMOBIIIOIOTh MIIIHICTh KOHCTPYKIIT 1
HaAIWHICTh eKcIuTyaTtalii MebyieBoro BupoOy. 3a TMOKa3HWKAMH MIITHOCTI
MMAJIOMAaTepiadl HaIiBPaIialbHOTO PO3MMIY MEPEeBUIIYIOTh TaHTEHITIabHI
3pi3H, X04a 1 MOCTYMAIOTHCS paliaIbHIM.
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Ba)xnuBnM MOKa3HUKOM SIKOCTI IIIOHY € HOTO TOBIMHA — YUM BOHA
MEHIIIa THM MEHIIIE BUTPATH NeiIIUTHOTO MaTepiary, IpoTe Py HeBEIUKii
TOBIIMHI YCKIIQTHIOETHCS TEXHOJIOTIA HOTO OTPUMaHHS, TPAHCIIOPTYBAaHHS 1
oOnuiroBaHHs. 3 BpaXyBaHHAM I[bOTO PEKOMEHJOBAHO HACTYITHHH PsI TOB-
mmmHA mmowny: 0,4; 0,6; 0,8; 1,0 M.
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SBPUCTHUKA TOCTYMHOCTHU U A®GPEKTA,
OLIEHKA PMCKOB B MEJUIIMHE

Coxon A. @. Uspaunvckas Hezasucumas Axademust pazeumus HAyKu
8489726, Beap-Llesa, yi. Bonwghcon, 26/7, men.+97286655909, e-mail sokoladolf@yahoo.com

OcobenHocTd pabOTHI Bpaya HEPEIKO CBSI3aHBI C OTPAHUYCHHOC-
THIO BO BPEMEHH U NPUHATHUEM PEUICHHH B YCIOBHUIX HEOIPENEIICHHOCTH.
[cuxomorus 4enoBeka TakoBa, YTO OH OTJACT MPEINOYTCHHUE TEM OTBETaM,
KOTOpBIE OBICTPO M3BIIEKAIOTCS M3 MaMsATH [l]. DBpUCTHKA TOCTYIMHOCTH
ompenenseTcss KaK IPOIECC OIEHKH BCTPEYaeMOCTH COOBITHH IO «JIer-
KOCTH, C KOTOPO#i B FOJIOBY NPUXOAAT mpuMepb» [1, €. 173].

. Kaneman (maypear HoGeneBckoit npemun) [1] yOenuscs B ToM,
YTO B 3BPUCTUKE JOCTYITHOCTH 3aJCHCTBOBAHBI JIBE CHCTEMBI MBICIUTEIH-
HoM pearensHocTH: Cuctema 1 u Cucrema 2.

W3BecTHO, Hampumep, YTO BEIYLIMM IPU3HAKOM SBHOTO caxap-
HOro Juabera sBisiercs runepriaukeMus. OHAKO TUIEPrIIMKEMUs] TIOMUMO
caxapHoro nuabera MOXKET BCTPEYAThCS MOUTH NPH JIECSITKE APYTrux 3a0o0-
JIEBAaHUH U COCTOSTHUH. DBPHUCTHKA JOCTYIHOCTH HEPEIKO TaCUT HEOOXOAN-
MOCTh B UG PepeHITHaTHFHON THarHOCTHKE.

B cootBerctBun ¢ muenueM /[I. Kanemana [1], BO3MOXXHOCTb HCKa-
KEHUH B OBPUCTHKE JIOCTYHMHOCTH (B HAIlleM Cllydae B KIMHHYECKOH Ipak-
THKE) Yallle BCEro ONpeNesieTcsl CIEeAYIOIUMHI TpuYuHaMu: 1) coOsiTHe, ¢
KOTOPBIM BbI CTOJIKHYJIMCh, H3BECTHO BaM IO NPEKHEMY OIBITY W/WIIA OHO
yacto obcyxnaercs B CMU u B cienuansHoi iuTeparype. Takoe coObiThe
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JIETKO M3BJICKAETCS U3 MAMATH; 2) JpaMaTHIECKHE WM TParm4ecKHue coObI-
TSI, MHPOKO ocBemaeMble B CMMU, 1erko 3amoMHHArOTCS U OBICTPO H3-
BIICKAIOTCA W3 MaMsATH. Hampumep, HeNpeABHICHHBIN aHa(pMIaKTHICCKUN
IIOK CO CMEPTENbHBIM MCXOIOM WM BHE3allHas CMEPTh MOJIOIOTO CIIOPT-
cMeHa; 3) 0coOEHHO IOCTYIHEI IPUMEPHI U3 IMYHOTO BPadeOHOTO OITBITA.

Jlnst Bpada MpecTaBiIsAiOT HHTEPEC YCIOBHSA, KOTOPBIE YCHIMBAIOT
PHUCK UCKa)XEHUH U JIETKOCTh MOUCKa peieHuit [1]:

1) Korma 9emoBeK 3aHAT OJHOBPEMEHHO APYTHM [EJIOM, KOTOpOE
TpeOyeT YCUITHA;

2) Korza YejoBeK B XOPOIIEM PACIIONIOKEHUH AyXa B CBS3H C pa-
JOCTHBIMH BOCIIOMHUHAHHSIMU;

3) ecinu o cBOeMy XapakTepy YeNIOBEK HE CKJIOHEH K JACHPECCUH;

4) eciv CIICNHATIMCT TPAMOTHBIH HOBUYOK, HO HE MOKET OBITh SKCIICPTOM;

5) eciu y 4enoBeKa BbICOKast yBEPEHHOCTh B COOCTBEHHON MHTYHIINY;

6) eciy 4enoBeK 00J1aaeT BIACTBIO MM €My BHYIIAIOT 9TO YyBCTBO.

OBpHUCTHKA JOCTYITHOCTH HE BCETAa 00ECIEeUnBAeT IPUHSITHE pelle-
HUA Ha OCHOBC OIIbITAa WMHTYWULHU. B stom cJiyd4a€ MNpOUCXOIUT MOJMCHA
TpyOHOTO Bompoca Oonee jerkuM [1,2]. Hanpumep, BMecTo Bolpoca «4To s
00 3TOM JtymMar0?» BO3HHKAET BOMPOC «KAK S K 3TOMY OTHOIIYCh?».

J. KanemaH npuBOAWT SIpKHE W Ba)kKHBIE I Bpada MPUMEPHI U3
paboT Ipyrux aBTOPOB 00 UCKAKEHUSIX, BEI3BAHHBIX JTOCTYITHOCTHIO [1]:

«1. OT MHCYIPTAa YMHUPAIOT BJIBOE HaIllle, YEM OT HECYaCTHOTO CIIy-
yast, HO 80 % pEeCHOHIEHTOB COWIM CMEPTh OT HECYACTHOTO Ciydas Oosee
BEPOSITHOM.

2. CMepTh OT yJiapa MOJIHIH COWIN MEHee BEPOSTHOM, 4eM CMEPTh OT
00TyNIM3Ma, XOTSI CMEPTh OT NMOPAKEHHSI MOJIHUEH CITydaeTcs B 52 paza yarie».

IIpumepsl ¢ OLEHKOH MPUYMH CMEPTH HAMVISHO HWIUIFOCTPUPYIOT
(heHOMEH MOJICTAaHOBKH, KOT/Ia LIEJIEBOH BOMIPOC MOAMEHsieTcst Ooree Jier-
KHM, a OTBET Ha 0oJiee JISTKHUI BBIJIACTCS KaK OTBET Ha IEJICBOM.

YcraHoBIIEHA TeCHasi CBS3b MEXK/Iy HAIIUM 3MOIMOHAIBHBIM BOC-
MPUATUEM OTHCJIIBHBIX PHUCKOB U JICTKOCTHIO, C KOTOpOﬁ OHU TNPUXOJAT B
rosioBy. OmacHble COOBITHSI M CTpax MX OXHMIAHUS JIETKO BO3HHUKAIOT B
naMsATH, U3-3a Y€ro CTpax TOJBKO YCHJIMBACTCA. 9TI/IM, B 4YaCTHOCTH, 00BsIC-
HSIETCSl BOJIHEHHE M CTPAaX HEKOTOPHIX OOJBHBIX IMEpea MpPEACTOSIIEH UM
onepanynei, 0co0eHHO ecii OOJBHOM 3HAET O CIydasX CMEPTH IPHU MpOBe-
JICHUH NOZ0OHBIX OTepalni.

CBOICTBO Hamlero MbIIUICHHUS YBSI3bIBaTh MEXIy co00il orpene-
JICHHBIC SIBJICHUS HOCHUT Ha3BaHUE dccoyuamugeHnoi kozepenmuocmu. OnieHKa
COOBITHI Ha OCHOBE CTOMKOro adexra sBISETCS TIIaBHOW COCTABIISIOIICH
aCCOLIMAaTUBHOM KOTEPEHTHOCTH.

OBpucTtuka agdexra, Koraa Cy>KAeHHUs U peleHNs TPUHUMAIOTCS
6e3 pa3gymMuii U IOKa3aTeIbCTB, SBIAETCS OCOOCHHOCTBIO YEJIOBEYECKOTO
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mbinuienus. [lo cnpasemymBomy muenuto [I. Kanemana, Hamie co3HaHue otpa-
’KaeT He CTOJBKO PeaNbHOCTb, CKOJIBKO OTHOLIEHHE K 3TOM PEaTbHOCTH.

Ilo cBOAHBIM JAHHBIM JIUTEPATYPHI CPEAHECTATUCTUUECKUN MHAU-
BUJI B CBOCH OLICHKE PHCKOB XapaKTEPU3YeTCs CIIEAYIOIIMI OCOOCHHOCTSIMU:

1) OH PyKOBOACTBYETCS HE Pa3yMOM, & SMOLUSIMH;

2) HeCyIIECTBEHHBIE TIOIPOOHOCTH COMBAIOT €TI0 C TOJKY;

3) OH HealeKBaTHO YYBCTBUTENCH K DasHULE MEXIY HH3KOW H
Ype3BBIYAHO HU3KOW BEPOSTHOCTHIO, KOTOPOI MOKHO IIpeHeOpeys.

CrnenyeT MOAYEpKHYTb, YTO JIaKE Y ONBITHBIX BPadeil BCTPEUAIOTCS
T€ ’K€ UCKaKEHUsI, XOTS U B MEHBIIIEH CTENEHH.

IIpuHATO CUMUTaTh, YTO HECNELUHUAIUCTHl HCKAXEHHO OLIEHUBAIOT
peajbHyI0 CUTYyalui0. BpaueOHblii OIbIT, 0/HAKO, ITOJICKA3bIBAET, YTO 0O0JIb-
HbIC U UX OJIU3KUE HEpeaKo Oosee riyboKO paccMaTpHBAaKOT MpoOieMy U
NPUHUMAIOT BO BHUMaHUE MHOTHE (haKTOPBI U JI€TaIH, KOTOPhIE YCKOJIb3a-
10T OT O(UIHATBHON CTATHCTUKH.

HckaxxeHust B OLIEHKE ONMACHOCTEH M pUCKAa B 3HAYUTEIBHOHN CTe-
meHn ompenensercs Gopmoii ux npencrasienus B CMU. K. Cancreitn u
T. Kypan (umt. no [1]) mpennoxuian TePMHH KacKad 00CMYRHOU uHgop-
mayuu. Kackan noctynHoil MH(OpMamuHM COBEPIICHHO MEHSCT IPHOPH-
TETHl W BBIOOP METOZOB M CPEACTB Il OOPHOBI ¢ MPEACTOSIIEH omacHOC-
TBIO U PUCKOM. BCTIOMHMM pa3ayTyro KaMIIaHUIo 00 yrpo3e CBUHOTO IpUIIIa, O
HEBEPOSATHOH 3()D(EKTHBHOCTH TaK Ha3bIBAEMBIX OHMOJOTMYECKH AKTHBHBIX
no6asok (BAT) u np.

Kpnuamue coobmerns B CMU, mocTtosHHas pekjaMa BBIIAIO-
IUXCsl YCIIEXOB IIPEACTABUTEIIEH TaK HA3bIBAEMOM albTEPHATUBHON U HAPOA-
HOW MEIWIMHBEL, 31100Hasi U HEONpaBJaHHAs KPUTHKA HAYIHON MeIHITMHBI
BBI3BIBAET Y MHOTHX HE TOJBKO TPEBOTY, HO UM YyBCTBO MapalU3yIOILEro
ctpaxa. CTpax ociabisieT BOJIEBbIC KaUuecTBa JIIO/AEH U SBISETCS MPUINHON
MaccOBOM HEBpOTH3alMM HaceneHus. HeBpoTusanus HaxiaablBaeT CBOMH
OTIIEYaTOK HAa Te4eHHe 3a00JEeBaHMN, NCKaKAET CAMOOIIEHKY OOJIBHBIX, 3a-
TPYZIHSET TIOMCKU peaslbHbIX MPUYHH OOJIE3HN.

Io cnpasemuBomy MHeHuto JI. KanemaHa, IpaBUTENBCTBO JOJDKHO
OTpakAaTh OOLIECTBO HE TOIBKO OT peabHOM OITaCHOCTH, HO M OT CTpaxa.

[ToHnMaHue IBPUCTUKHU TOCTYIMHOCTH U adPexra, ICuxoaoruniec-
KHX acCIIeKTOB OIIEHKH PHCKOB MOKET CIIOCOOCTBOBATh ONTHUMM3AINHU Bpa-
4eOHOTO Tpy/Ia M MPeAyIpeKISHHIO KOTHUTUBHBIX OITHOOK.

Jluteparypa

1. Kaneman [I. Jlymaii memienHo...Pemraii Ovictpo / JI. Kaneman
nep. ¢ anra. — M., 2015. — 653 c.

2. Cokon A. @. KorHuTHBHBIC OIIMOKH B KITMHUYECKOM MpakTHKe /
A. @. Cokoi. — beap-1lleBa, 2017. — 247 c.
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HIOJ0 3ACTOCYBAHHA MATEMATUYHUX METOAIB
VY IICUXOJIOT'Ti

Kpasuyx O. A.
Xmenvhuywruti nayionanshuil ynisepcumem, e-mail: kravchukoa2@gmail.com

Y ncuxonorii MaTeMaTH4HI METOIM MAlOTh IIMPOKE 3aCTOCYBAHHS.
Le 3ymoBIIeHe EKiTbKOMa MOMEHTaMH: 1) MaTeMaTHIHI METOAU JA0Th 3MOTY
3pOOUTH TpOIEC NOCHTIHKEHHS SBHII OUTBII YiTKAM, CTPYKTYPai30BaHUM
Ta paliOHATBHUM; 2) MaTeMAaTHYHI METOIAHM HEOOXIIHI /it 0OPOOKH BEITHKOT
KUIBKOCTI eMIipuYHMX JaHuX (iXHIX KUIbKICHUX BHUPa3HMKIB), JUIsl iX y3araib-
HEHHS Ta opraizauii B «eMIipHYHY KapTHHY» JOCITIDKEHHS. 3aJIeKHO Bil
(YHKI[IOHAJIBHOTO TPU3HAYEHHs IMX METOMAIB Ta MOTPeO IMCHXOJIOTIYHOT
HaYKH BUIUISIOTH JIBI TPYIIM MaTeMaTHYHUX METO/IiB, BAKOPUCTAHHS SIKHX Y
TICUXOJIOTIYHUX JOCHIPKCHHSIX € HaWdacTIIMM: IepIia — METOAW MaTe-
MaTHYHOTO MOJIEJIIOBAHHS; APYTa — METOJH MaTeMaTHIHOI CTAaTHCTHKH (2060
CTATUCTHYHI METOJTH).

MoHa BUAIIATH TaKi HAIPSMH BUKOPUCTAHHS CTATUCTUYHUX Me-
TOJIB y TICUXOJIOTII:

— ONMCOBA CTATHUCTHKA, SIKa BKIIOYA€ TPYIyBaHHS, TaOyITIOBaHHS,
rpadiyHui BHpa3 Ta KiIbKICHY OLIHKY JaHuX. ONUCOBa CTAaTUCTHKA JA€
MOXIJIMBICTh OTPUMATH HOBY iH(OpMaIlilo, IBU/AIIE 3pDO3YMITH 1 BCeOIYHO
OLIHUTH ii, TOOTO BUKOHYE HayKOBY (DYHKIIIO ONMHUCY OO'€KTIB JIOCIIPKEHHSI,
YUM 1 BUNIPAB/IOBYE CBOIO Ha3By. METO/M OIMCOBOI CTATUCTUKH TTOKJIMKaHI
TIEPETBOPUTH CYKYITHICTh OKPEMHX EMIIIPpUYHUX JaHWX Ha CHUCTEMY Haod-
HUX U CIPUHHATTS (HOPM 1 YMCeN: PO3MOAIIM YacTOT; NMOKA3HUKH TEH-
JICHIIIH, BapiaTUBHOCTI, 3B's13Ky. LluMu MeTomaMu po3paxoBYIOTECS CTATHC-
THUKW BUTAIKOBOi BUOIPKH, SIKi CITY>KaTh MiJACTABOYO IS 3iCHEHHS CTaTHC-
THYHUX BUCHOBKIB [1];

— Teopisi CTATUCTUYHOTO BHCHOBKY, SIKa BUKOPHCTOBYETBCSI B IICHXO-
JIOTTYHKUX JOCHIPKEHHSIX TSl Tiepe0aueHHsl pe3yabTaTiB 3a JaHUMHU 00CTe-
KyBaHHs BHOIpOK. CTaTUCTHYHI BUCHOBKH HAJal0Th MOJJIUBICTh: OI[IHUTH
TOYHICTh, HaJIIHHICTh 1 €(DEeKTUBHICTh BUOIPKOBUX CTATUCTHK, BUSBUTH IIO-
XHMOKH, SIKI BUHUKAIOTh Y POLIECI CTATUCTUYHUX JAOCIIKEHb (CTAaTUCTHIHE
OLIIHIOBAaHHS); y3araJIbHUTH MapaMeTpH IeHepalbHOi CyKyITHOCTI, OTpUMaHi
Ha ITiicTaBl BUOIPKOBUX CTAaTUCTHK (TIepeBipKa CTaTUCTHYHUX Tinore3) [1];

— Teopist IUIaHYBaHHSI €KCIIEPUMEHTIB, SIKa CIYTY€ Ul BUSIBICHHS
Ta MepeBipKU MPUIMHHUX 3B'S13KiB MK 3MiHHUMH. OCOOIMBO MOMUPEHIMHA
CTaTUCTHYHUMHU METOJIaMU €: KOPEILIHHNN aHai3, perpeciiHuil aHaimi3z Ta
(akTOpHUN aHATII3.

Kopensuiiinuii anaiiz — 11e KOMIUIEKC TPOLEIyp CTaTHCTUYHOTO JI0-
CIIJDKEHHST B3a€EMO3AJIE)KHOCTI 3MIHHHX, 1110 Nepe0yBaloTh y KOPESUiiHUX
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BiTHOIICHHAX: MPH I[bOMY IE€peBa)ka€ HeJiHIIHA iXHA 3aJeKHICTh, TOOTO
3HAYCHHIO OYAb-IKO1 OKPEMO B35TOi 3MiHHOI MOJKE Bi/ITOBiaTH JesKa Kijb-
KiCTh 3HAYCHBb 3MIHHOI IHIIOTO ALY, IO BiIXHMIISIOTHCS BiJl CEPEOHBOTO B
Ty 4u iHIYy cTopoHy. KopenmsamiiiHuii aHami3 — me OJWH 3 JOMOMDKHHUX
METO/IiB BUPILIEHHs] TEOPETUYHUX 3aBJaHb Yy NCUXOMIarHOCTHIL, 110 BKIIIO-
yae B ceOe KOMIUIEKC CTATHCTHYHUX IPOLEAYP, SIKI IIMPOKO 3aCTOCOBY-
I0ThCS I PO3POOKH TECTOBUX Ta 1HIIMX METOJHMK MCHXO/AIarHOCTHKH, BU-
3HAUEHHs IXHBOI HaJIMHOCTI, BaigHOCTI. Y NPUKIAAHUX HCHXOJOTTYHHX
JOCIIDKEHHIX KOPEISIIHNN aHali3 BUCTYIIa€ OHUM 3 OCHOBHUX METOIB
CTaTHCTHYHOI 00POOKH KUTBKICHOTO eMITipHYHOTO MaTepiaiy.

s mpukiary, BCTAHOBUTH, YU iICHY€E KOPEIALIHHIHA 3B’ 30K MK
o3Hakamu X Ta Y, T0OTO po3paxyBaTu KoedimieHT niHiiHo1 Kopensiii ITip-
COHa MOJJIUBO 32 (hOpMyIIOI0:

2 (=00 )
Ty = ! — —
\/Z (x, —x) Z(J"i —v)

Perpeciiiuuii aHani3 y mcuxojorii — 1e MeToJ MaTeMaTH4YHOI cTa-
TUCTHUKH, SIKUH JIa€ 3MOTY BUBYATH 3aJIC)KHICTh CEPEIHHOTO 3HAYCHHS Oyab-
SIKOT BEJIMUMHM BiJl Bapialiil iHImIOI BennyuHU ab0 NEeKiNbKOX BenuduH (y
FOMY BHIIQIKY BUKOPHCTOBYEThCS MHOXXHHHUI perpeciiinmii aramni3). [1o-
HATTS perpecifiHoro anamizy BBiB @. ['anmbror, skuii ycTaHOBHB (pakT BU3HA-
YEHOTO CIIBBITHOIICHHS MK 3pOCTOM OaTBKIiB Ta IXHIX JOPOCIHX IIiTEH.
BiH nomituB, 110 y 0aTbKiB HAHHWKYOTO 3pOCTY HITH BUSBIISIOTHCS JIEIIO
BHUILUMH, a y 0aTbKIB HAfBUIIIOTO 3pOCTY — HWXKYMMH. Takoro pomay 3aKoHO-
MIpHICTh BIH Ha3BaB perpeci€ro. PerpeciiiHuii aHayi3 BUKOPHCTOBYETHCS
MEPEBAXHO B EMITIPHYHHUX MCUXOJOTIYHUX JOCITIDKEHHSIX IS BHPIIICHHS
3aBJIaHb, TOB'SI3aHNUX 3 OLIHKOIO OYyAb-SKOTO BIUIMBY (HANpHKJal, BIUIUBY
IHTENIeKTyaIbHOI 001apOBaHOCTI Ha YCHINIHICTh, MOTHBAIII1 — Ha TMOBEIIHKY
TOIIO), IPH KOHCTPYIOBAHHI IICHXOJIOTIYHIX TECTIB.

dakTopHUil aHami3 — MeToj OaraToMipHOi MaTeMaTH4HOI CTaTHC-
THKH, SIKUIl BUKOPHUCTOBYETHCS y MPOLEC] JOCIIPKEHHS! CTATUCTHYHO TOB'S -
3aHMX O3HAaK 3 METOK0 BHSBJICHHs JESKHX NPUXOBAHUX BiJl Oe3mocepe-
HBOTO CIIOCTEpEeKeHHsS (haKTOpiB. 3a JOTMOMOro0 (GakTOPHOTO aHAII3y HE
IIPOCTO BCTAHOBIIIOETHCS 3B'A30K MK 3MIHHUMH, IO MepedyBaloTh y CTaHi
NIepETBOPEHB, @ BU3HAYAETHCS Mipa IIbOTO 3B'SI3KY Ta BHSIBIISIOTHCS OCHOBHI
(baxTopH, 110 JekKaTh B OCHOBI BKa3aHUX IlepeTBOpeHb. OcoOIMBO eeKTHB-
HUM (QaKTOPHUI aHaNi3 MOXe OyTH Ha MOYATKOBUX CTAifAX IOCIIKCHHS,
KOJIM HEeOoOXiJJHO 3'iCyBaTH JEsKi IOINepeaHi 3aKOHOMIPHOCTI B JIOCIIIKY-
BaHif cdepi. lle macTp 3MOry mogayipMIMK EKCIEPUMEHT 3pOoOWUTH OiibIn
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JOCKOHAJIMM TIOPiBHSHO 3 €KCIIEPIMEHTOM, 3aCHOBaHUM Ha 3MIHHHX, 00pa-
HHUX JOBUILHO 200 BHUITIAIKOBO.

TumaMu SIKICHOTO aHai3y pe3yiIbTaTiB IICHXOJIOTIYHHUX JOCTIIKEHb €:

— cucTeMarTu3ais i audepeHmiaris MaTepiaty AOCHiIKeHb 3a TH-
raMu, BUIaMH, BapiaHTaMH; II00Y10Ba CXEM 1 CTPYKTYp;

— IICUXOJIOTIYHA Ka3yiCTHKa — CHCTEMHHH OTHC TUIIOBHX 1 yHIKaJIb-
HMX BUIIAJKIB.

B icTopii 3acTocyBaHHS NICHXOJIOTIEI0 MATEMAaTHYHUX METOAIB OYIIN
pi3Hi mepioaun: Bix abconmoTH3auii iXHIX MOXXJIMBOCTEH Ta BUMOT 00OB's3-
KOBOTO 3aCTOCYBaHHS iX B JOCTIDKCHHI IICHXOJOTIYHHUX SBHI — IO TOB-
HOT'O BWUIYYEHHS X 3 TICHXOJIOTIYHOI pakTuku [2]. B milicHOCTI %k Mae OyTu
30eperKeHNT CBOEPITHUI MAPUTET, @ OCHOBOIO HOTO BCTAHOBJICHHS TIOBHHEH
OyTH OIWH i3 MPUHIIMIIIB IICUXOJIOTIYHOTO TOCTIIKCHHS — BUMOTa 3MiCTO-
BOI Ta MPOLEIYPHOI CHOPIJHEHOCTI NMPUPOIM IOCHTIHKYBaHOTO SIBHIIA Ta
METOIy, KM BUKOPUCTOBYEThCs (abo cuctemu meroniB). CTaTUCTUYHUHN
aHaJi3 Ja€ 3MOT'Yy BCTAHOBUTH Ta BU3HAYMTH KIJBKICHY 3aJIC)KHICTH SIBHIII,
npoTe He PO3KpHE ii 3MiCTy; BOAHOYAC MMOOYA0BA HAAIWHUX 1 BAJIIHUX Tec-
TiB HEMOJXKJIMBa 0€3 3aCTOCYBaHHS MaTeMaTWUYHHUX MeTomaiB. OTxe, TOTpH-
MaHHS NPUHIMUIIB OpraHizamii NCUXOJIOTIYHUX JOCIIKEHb 3aBXAH JI0TO0-
MOK€ 3aro0IrTH Hee)EKTUBHUM JIisIM 1 IPOLIEYPHUM HEZOiKaM JOCITIIKEHHSL.

Jlitepatypa

1.Pynerxko B. M. Marematnuna cratuctuka |EmexrpoHHwMiA
pecypc] / B. M. Pymenko. — Pexum moctymy: http://pidruchniki.com/
1584072030679/statistika/matematichna_statistika

2.Tamsu 1. M. Tcuxoniarsoctika [Enexrponnuii pecype] / 1. M. Ta-
nsH.  —  Pexwmm  goctymy:  http://pidruchniki.com/1584072032918/
psihologiya/psihodiagnostika

AJI'OPUTM TPOTPAMMHOI'O OBECIIEYEHUA
PABOTbBI KOMILIEKCA «TEPMO/IUH»
IS BECKOHTAKTHOI'O UBMEPEHUSA
TEILTOBBIX IIOTOKOB ITPA MEUIIUHCKOM TMATHOCTHUKE

benos M. E., Kpamap B. M., lllaiixo-Lllaiikoeckuu A. I'., lllesuyk B. A.

Yepuosuykuii Hayuonanbusii ynueepcumem um. 0. @eovrosuya
2. Yepnosywt, yi. Koyiobunckoeo, 2, Y4HY, shayko.@bk.ru

ITonyuenne mHbOpMaUU O (YHKIIMOHATBHOM COCTOSTHUHM HCCJIS-
JlyeMOTO OpTaHa WJIM TKaHU MPOU3BOJUTCS C MMOMOIIBIO TETLIOBOTO TIPHEM-
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Huka UK-m3mydeHus ¢ mpoeKuy opraHa Wik TKaHA Ha MMOBEPXHOCTH Opra-
HU3Ma. B mepBoM mpuOIMKeHNH TEIUIOBOE H3TyUeHHUE B TAKOW TOYKE HECET
WHPOPMALIHIO:

— O TEIUIOBOM COCTOSIHAW TPAHHIIBI JBYX Cpexd T.€. KCOOCTBEHHOY
KOXXH B FICCIIETyeMOi 001acTH.

— 0 TEIIOBOM COCTOSHHHM IIPOMEXYTOYHOTO CIIOS TKaHEH TOx
HCCIIEAYeMOI 00J1aCThI0 TOBEPXHOCTH.

— O TEIUIOBOM COCTOSIHUM UCCJICAYeMOTO OpraHa WM TKaHU BHYTPU
OpraHu3Ma.

B cBsI3u CO CIIOKHOCTBIO B3aMMOCBSI3M MHOYKECTBA MapaMETPOB B
mpoIiecce TEII000MEHA B OPraHU3Me, C IKCICPUMEHTAIBHO ONPEISICHHON
BEJIMYUHON (TEIUIO0TAAUCH), a TAKIKE HEBO3MOXKHOCTBIO X JUTHUTCIIBHON (HUK-
canud, BBHIY HETIPEPHIBHOCTH TPOIiecca JKI3HENSSTeILHOCTH, yI00Hee BCETO
9Ty BEIMYHHY TEIUIOOTAAYH IMPEACTABIIIT B BHIC OTHOLICHHUS TEKYIHX 3HA-
YeHUH K 3HAYCHUIO, OINIPEIICIICHHOMY B BEIODaHHBIN Ha4aJIbHBII MOMEHT W3-
MepeHuil. OneHKa M3MEHEHUS TEeIDIOO0TIadd C MCCIIeqyeMOoi 00JIacTH Tpo-
M3BOJAMTCS TO CTETNICHH W XapakTepy MTUHAMHUKHA OTHOCHTEIBHO MCXOITHOTO
YPOBHA B BI:I6paHHOM Ha4YaJIJbHOM MOMCEHTC BPCMCHH WJIM IO YPOBHIO B
3aJ]aHHOI CUMMETPHYHOI 00s1acTy.

I[J'IH MOJYYCHUA CAMHUYIHOI'O0 BO3MYIICHUA IIPU MMPOBECACHUN TECTa
MOYKHO HCIIOJIb30BaTh YUCTO (HH3HOJOTHUCCKYIO, (hapMaKOIOTHYECKYIO, JTHOO
«XOJIOJIOBYIO» HArpy3KH.

[Tpu obGcnenoBaHUM UCTIONB3YIOT HAOIOAEHNE KaK KPATKOBPEMEH -
HOM JAMHaMMKH TEIIOBOIO COCTOSIHMS, OXBaTbIBaroIei neprot ot 5 10 30 MuH.,
TaK W JOJITOBPEMECHHOW NTWHAMHKH TEIUIOBOTO COCTOSIHUS HaOJFOIaeMoi B
TEYCHHE HECKOJIBKUAX YaCOB HITH CYTOK.

KpatkoBpemeHHass AMHAMKA TEIDIOBOTO COCTOSHHSI TTO3BOJISICT BBISI-
BUTH HapYyIICHHUE (PYHKIMN Pa3IMIHBIX OPTaHOB U TKAHEH, OIPEICIIUTh PeaK-
U0 Ha (hapMaKoJIOTHYECKHEe TpernapaTsl, (pu3noiornieckue U ¢apMmaxo-
JIOTHYECKHUE MPOOHI.

I[OHFOBpeMeHHaSI JUHAMHUKa TCIIJIOBOT'O COCTOSIHUA ITO3BOJIACT HA-
OJII01aTh XapaKkTep MPOTEKAHUS BOCHAIUTEIbHBIX MPOIECCOB, 3aKUBJICHUS
PaHEBBIX MU MOCJICONCPAUOHHBIX MIBOB, MPUXHUBJICHUC J'II/I6O OTTOPIKECHUE
TpaHCIIaHTara, AU HepeHIMpPoBaTh CHHAPOM OCTPOTO KUBOTA Y IETEH U T.1I.

BrlrenprBeieHHBIC YCIIOBHS OMPEICIIINA PEKUMBI pabOTHI IpH-
00pa 4, COOTBETCTBEHHO, CO3/IaHUE MPOTPAMMHOTO OOCCIICYCHUS ITUX pe-
xuMOB. [Iprbop paboTaeT B IBYX pexKUMax:

— HETIPEepPBIBHOM, TOT/Ia BO3MOXHO B pealbHOM MaciuTade BpeMeH!
HaOJIFOIaTh W3MEHEHHE TEIUIOOTAA4M B OJHOM TOYKE HCCIICIYyeMOro OOBEeKTa,
00 CKaHWPOBATh PACIPENIEICHUE TEIUIOOTIAYU 10 OBEPXHOCTH, OIpe-
JICIIsisl 30HY MPOSIBIICHUS TaTOJOTHH;
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— IWCKPETHOM, TOTZA WCIONB3YETCs, NMPHUBEICHHBIM BBIIIE, aJIr0-
PUTM HaONIOACHUS NUHAMHKH TIPOIecca B BBHIOPAHHBIX 30HAX ISl MCCIe-
JIOBaHMs (QYHKIIMU HHTEPECYIOIIEro HaC OpraHa WM TKaHH.

IIpu pabGoTe B CKaHUPYIOIIEM PEXHUME TPOrpaMMa BHIBOAUT Ha JIHC-
uieH rpaduk pacrpeneaeHuss HHTEHCUBHOCTH TEIUIOOTAAYH C OBEPXHOCTH
B HENPEPBIBHOM DPEXHMME, MO3BOJSASA OTMEYATh 30HBI MOBBIIIEHHON TETUIO-
oTHayu Uil JajbHEMIero ux ucciuenoanus. M3mepeHus MOryr nposo-
JIIATHCS B aOCOJIFOTHBIX €IMHUIIAX, TO €CTh, B Brm>. Jns sTtux uenel npe-
JyCMOTpEHa BO3MOKHOCTh BBe/IeHHsI Koa(duireHTa nepecyera mokasaHui
nprudopa B aOCOTIOTHBIE EAMHUIIBI IOCIIE €70 METPOJIOTUIECKON aTTeCTallni
1o SHepreTudeckor ocpemeHHocTH. [loiydeHHoe rpaduyeckoe H3o00pa-
KEHHE MOXKET OBITh COXPAaHEHO B 3JEKTPOHHON KapTe MAI[MEHTa JUIS JaJlb-
Heiilero HaOMNIOZGHUSI ¥ CpaBHEHHs ITWHAMHUKH IIpoliecca B mpolecce Je-
YEHUsI WM peaduInTanny.

[Tpu pabore B JAMCKPETHOM pEXHME MPOrpaMMHOE oOecredeHue
MO3BOJISIET 33/1aTh HEOOXOAMMOE, B JaHHOM KOHKPETHOM Ciydae, KOJH-
YECTBO MCCIEAYEMBIX TOYEK, 3aJaTh BPEMEHHON MHTEPBAJl MEKY CEpUIMHU
M3MEPEHUH, A7 BU3yallbHON allNpOKCUMALUU JUHAMUKU MPOTEKaHUs MPO-
Lecca B M30paHHBIX TOYKaX, MOCTPOUTH rpauyeckoe U300pakeHHe u3Me-
HEHUS TEIUIOOTIAud B HCCIEAYEMBIX 30HaX OTHOCHTEILHO BBIOPAaHHOTO
Ha4aJIbHOT'O MOMEHTA BPEMEHU UCCIICJOBAHUN U COXPAHUTh B JIEKTPOHHOU
KapTe MalMeHTa BCe JaHHBIC: TAONUIy 3HAUYCHNH U TpaduK JUHAMUKH, IS
MOCTIEeTyIONUX HaOII0IeHUH 32 MPOTEKaHUEM Ipoliecca.

B Giroke mocTaBisieMoro mporpaMMHOTO 00eCIIedeHNUs! TIPeyCMOT-
PEHO BJIOXKEHHME JUIsi CpaBHEHHs TpaUKOB XapaKTEPHbIX JTUHAMHUKE TEILIO-
OTJa4¥ B HOPME M NpPH MAaTOJOTMH LIIUTOBUIHOW XKeEJe3bl, MOYEK, IUIAleH-
TapHOW HEJAOCTATOYHOCTH.

IIporpamma mo3BOJISET yCTaHABIMBATh HYXHBIE Bpady-AHAarHOCTY
BPEMEHHBIE HHTEPBAJIBI MEXY KCIO3ULMAMMU, IIUTEIbHOCTD 3KCIIO3ULIUMI,
IIPH 3TOM Ha 3KPaH MOHHUTOPA BBIBOJSATCS CBEJICHHMSA O KAayeCTBE CHATOU
nHdopmanuu (B ciaydae HeoOXOIUMOCTH HH(GOpPMAIUS CHUMAETCS IOB-
TOPHO). 3aBepUIeHUE Ka)KAO0H 3KCIO3UINN, U3MEPEHHUS CUTHAJA COTPOBOXK-
JIa€TCsl 3BYKOBBIM CUTHAJIOM, @ TAKXKE — BBICBEUMBACTCSI Ha KOpPILyce IIpU-
6opa coOTBETCTBYIOIIAS JaMIIouka. HakorneHHas mHpopMaIus MOKeT Mpea-
CTaBIIATBECS B BUJIE TPa(hUKOB, KOTOPHIE CTATUCTHYECKH MPOTPaMMHO 00pa-
0aTBIBAIOTCS, TIPH 3TOM — Ha 3KpaH BBIBOJUTCS TAaKKe <«ITAJIOHHBIN» rpa-
(UK, TOTYYSHHBIN Ha «3I0POBBIX» MalMeHTaX. JTO JAET BO3MOYKHOCTH Bpady
MACHTUGHUINPOBATh MOIYYCHHBIE SKCIEPHMEHTAJIbHBIC JaHHBIE, CIIENaTh
NIpeABapUTEIHHOE 3aKIIOUCHUE O XapaKTepe U BUe (QYHKIIMOHAIBEHOTO pac-
CTpOICTBa, BHIPAOOTATh TEXHOJOTHIO W IUIAH MEPONPHUATHH IO JICUCHHUIO
TOTO WM MHOTO OTKJIOHEHHs OT HOpMbI. K HacTosiIeMy BpeMeHH HaKOILIEH
JIOBOJIBHO OOJBIION OaHK TaHHBIX, O3BOJISIONINN THArHOCTHPOBATH BOCIIA-

73



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,
Hajduszoboszlo, Hungary
JTUTETbHBIC © METa0OIMIECKHE MPOIIECCHI, CBOEBPEMEHHO PUHIMAThH HE00-
XOIMMBIE MEPHI TI0 TIPOBEICHUIO JICYEOHBIX MEPOTIPHUATHH, a TaKXKe, B CIIy-
yae HEOOXOAMMOCTH, Ha3HAYaTh JOMOJHUTENbHbIE NUArHOCTUYECKHE U Jie-
4yeOHBIE MEPOTIPHATHSI.

Jlureparypa

1. Berommraukos B. C. [Ipubop st mMepeHus paauaiioHHBIX TeTUIo-
Beix oToKOB / B. C. Beromnukos, M. E. Besnos // [TateHT Ha nzobperenue,
25102A, Ykpanna. — 30.10.98

2. 3unpkuB O. . Kommieke «TepMOAnH» ISl AUCTAHIIMOHHOTO H3-
meperust temneparypsl / O. WU. 3unpkus, M. E. Benos, B. H. Canoxauk,
I'. A. bumsik, A. I'. lla#iko-I1aiikoBckuii / HanékHOCTh M Ka4ecTBO : MaTe-
piamm MexayHap. cummnosuyma. — [lensa, 2014. — T. 2. — C. 113-116.

OSTEOSYNTHESIS OF LONG BONE FRACTURES BY MEAN
OF FIXATORS MADE OF SELFRESOLVING MATERIALS
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'HSEE Bucovinian State Medical Univesity, Chernivtsy, Ukraine
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In the trends and nature of modern domestic and industrial injuries,
there is an increase in the proportion of injuries that have occurred as a
violence of large impact force (so-called high-energy injuries). These are, par-
ticularly, multifragmentary, comminuted, double, spiral, multiple fractures,
polytrauma. These circumstances give rise to significant objective difficult-
ties in their treatment.

Conservative methods of treatment with plaster bandages, as is well
known, in most cases do not provide a full functional recovery of the frac-
tured bone, effect in a prolonged loss of patient’s working and everyday
activity, and in 8-30 % of cases lead to their disability [1].

Reducing the period of hospital treatment and patient’s general
disability from several months (in some cases even years) to several weeks
is an urgent task, which in modern conditions requires scientifically based
theoretical and experimental approach and appropriate engineering support.
The solution of this problem is only possible with the combined efforts of
physicians, engineers and technicians, specialists in the field of materials
science, resistance of materials, designers and technologists [2].

So, for example, in patients with fractures of the femur total period
of disability in 94.7 % of cases reaches 3-8.5 months [3].
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One of the actual problematic issues of osteosynthesis is engine-
ering and technical support for creation mechanical devices and systems
that provide stable and reliable blocking osteosynthesis [4].

Plate osteosynthesis is widely used as inexpensive and affordable
form of operative treatment of long bones fractures. Use of this particular
type of osteosynthesis can be performed with the facilities of district hos-
pitals and clinics, field hospitals. The highest qualification for the doctors to
carry out the corresponding surgeries is not necessary. Recently, there has
been a tendency to use limited contact plates for osteosynthesis, which
sufficiently provide access of blood and physiological fluids to the fracture
cite, and minimal damage the periosteum is done. This contributes to the
effective formation of the primary callus and the fusion of bone fragments.

The latest approach is to use fixating and blocking screws for
plates and intramedullary nails fixation. For this purpose we suggest to use
fixing devices (screws) that earlier were used for internal fixation of intra-
articular and avulsion fractures with good clinical outcome [5]. Different
bioresorbable materials are used in their production — polyglycolic acid,
polylactic acid, polydiaxonon. Usage of such materials in osteosynthesis
allows avoiding the necessary and unsafe invasive operation to remove the
fixator. When using self-resorbable elements for plate fixation, such surgery
becomes less invasive, the process of fixator extracting from the place of its
implantation is faster and simplified. The main difficulty in preoperative
planning of such osteosynthesis is to determinate the appropriate fixing
screws. For this purpose one should choose their diameter and the material
from which they are made of with a respect of the consolidation period of
fractured bone. In this way it is possible to coordinate the resorbing time of
fixing elements with the terms of primary and secondary callus formation.
The tissue of healing fracture would gradually assume external loads. So
there is no need for additional external immobilization.
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3ACTOCYBAHHS MYTAT'EHIB
HA TEHOTUIIAX APOI'O AYMEHIO

Cabaoun B. A., LLlybenxo JI. A.
binoyepriscokuil hayionanbHuil aepaprull yHigepcumem
09100, m. Bira LJepxea, n1. Cobopna 8/1, e-mail: sabadinv@ukr.net

IHyKOBaHMI MyTareHe3 € MOTYTHIM METOZIOM, 32 JOTIOMOT'OIO SIKOTO
MOJKHA BHPIIIYBATH YHUCICHHI TEOPETHYHI 1 IPaKTHYHI 3aBIaHHSI TeHETUKH 1
ceneknii. MyTaniliHa MiHJIMBICTH JIGKHTh B OCHOBI BHXIJHOTO MaTepiamy
JUISL ceneKii. 3a JOMOMOror0 eKCIEPUMEHTAIBHOTO MyTareHe3y MOXHa PO3-
KPHUTH BCi MOXJIMBOCTI By B HAINPSMKY ToxiMop¢isMy i Ha 0a3i ojepxa-
HUX MYyTaliil CTBOPIOBATH 0arati KOJIEKI[il TeHETUIHOTO Pi3HOMAHITTS OKpe-
Mmux pocnu [1].

Poskputts crienngivnoi Aii MyTareHHUX (GakTopiB i poJii FEHOTUILY
Jla€ MOXITMBICTh HAOJIM3UTHCS 10 BUPIIIECHHS MPOOJIEMH YIPaBIiHHI MyTa-
LiifHUM nporiecoM. MyTareHu nopsj 3 MyTalidiHUMH 3MiHAMH 3YMOBIIIO-
F0Th TJIHOOKI (DYHKIIOHABHI 3MiHK ()i310JIOTIYHUX, OIOXIMIYHUX Ta 1HIIMX
npotieciB y pocinuH M; Peakuist pociiuH Ha JIil0 MyTareHiB CKJIAJA€EThCs 3
e(peKTy IMOIIKOKCHb KIITHHHAX CTPYKTYp 1 pemapamiiHuX IMpOIeciB Ha
MOJIEKYJIIPHOMY piBHI, €NiMiHAII MMOIIKOMKCHh Ha KIITHHHOMY Ta KIi-
TUHHO-TIONMYJISIIHHOMY pPiBHAX. TOMY B T€HETHKO-CENEKIiHHIA poOOTI Bax-
JIMBHMM €TaIloM € BUBUEHHS (Di310JIOT1YHOTO BILIMBY Ha PICT 1 pO3BUTOK pOC-
JMH M; Ta BU3HAUYEHHS CTYINEHS TOKCHYHOCTI MyTareHiB, BCTAHOBJICHHA iX
ONTUMAIPHUX 1 KPUTHYHUX 103, peakilii KOHKPETHIX T'CHOTHIIIB Ha MyTa-
TeHHY MiI0 3 METOI0 PamioHaJbHOT0 BHUKOPHCTAaHHS MiHIMaJbHHX BHOIpOK
BHXiJTHOTO MaTepiay 3 MaKCUMaIbHOI €(EKTUBHICTIO OJIep)KaHUX PE3yIlb-
tatiB [2]. B mociimax, mpoBeneHuX Ha GarathoX KyJIBTYPHUX pociuHax [3, 4],
CTaJO OYEBHIHMM, II0 MAaKCHMAJIBHUHM BUXiJ] KOPUCHHUX MyTaIliil 3abe3me-
YyIOTh HE KPUTHYHI, a HABIAKH, TOMIpHi 1031 MyTareHiB. OCKiJIbKH CeleK-
LiOHEpa MiKaBIATh HE BHCOKA YacTOTAa MYTAIlill B3araii, a BUCOKUH BUXiJ
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KOPHUCHHUX MyTamniil. Ba)knmMBUM MOMEHTOM JOCHTIIPKEHb € BU3HAYCHHS ONTH-
MaJIFHUX 103 1 KOHIICHTPAIi MyTareHiB, sKi 3a0e31euyf0Th OTPUMAHHS MaK-
CHUMaJBbHOI KUTBKOCTI KOPHUCHUX MyTaliif. HaiOinpm nomineHO BH3HAYATH
ONTHUMAaNIbHI Ta KPUTHYHI MO3M MyTareHiB B M; 3a TOKa3HHKOM JKHTTE-
3IATHOCTi POCIIHH.

IIpu 00poOIi HACiHHS MIIEHUIl MYTareHH BIUIMBAIOTH y IEPITy
Yepry Ha Ti 03HaKH, SKi OYMHAIOTH (OPMYBATHCS B MOMEHT 00poOku. Ocob-
JIMBO 11 TPOSIBIIAETHCS Ha MOKa3HUKAX CXOXOCTI Ta BHIKMBAHHS, POCTY Ta
PO3BHUTKY, €JIEMEHTaX CTPYKTYPH MPOAYKTHBHOCTI pocsiiH M. 3anexHo Bia
JI031, MyTareH! MOJKYTh BHSIBIIATH JICIPECUBHY a00 CTHMYIIOIOUY Iif0 Ha
MPOIIECH POCTY Ta PO3BUTKY POCIHH M;. Y OUIBIIOCTI BUMAJKIB MyTarcHU
NPOSIBJISIFOTH ACTPECHBHY [0 HA IIi MOKa3HUKH, OCOOJIMBO 38 BUCOKUX KOH-
neHTtpamiid. [Ipobiema 3HATTS ASNPECHBHUX HACTIAKIB [Iii MyTareHiB mpH 30e-
pexeHHI MyTabeTbHOCTI OpraHi3My Ha TOMY X PiBHI € aKTyaibHOIO [5, 6].

Merta mocii/pkeHb — BCTAHOBHUTH PIBEHb MYTAareHHOI Jempecii 3a
MOKa3HUKaMH1 POCTY Ta PO3BHTKY POCIHH SUMEHIO SIPOTO y MEPIIOMY ITOKO-
JIHHI 3aJIe)KHO BiJl KOHIICHTPAIii MyTareHy Ta reHOTHITY.

Martepiai i METOIMKA JOCITIHKeHb. MaTepiaioM ist I0CIIDKeHb OYITi
COPTH SYMEHIO SPOTO CeNeKIii MHPOHIBCRKOTO IHCTUTYTY IMIIEHUII Bipax
i Tamicman MuponiBeskuit. Jocninn nmpoBoxumm supogosxk 2015-2017 pp.
B ymoBax gociigHoro noyst HBI] BHAY. Hacinus coptie Bipax i Tamicman
MupoHIiBCEKHI 3aMOYyBad y pO34HMHI MyTareHy Trimpokcmnamin ([A) y
konuenrpauii 1,0; 0,5 1 0,1 % Ta nHiTpozomermiacedouna (HMC) y kon-
uentparii 0,1, 0,01 1 0,001 %, a Takox y Boai mpoTsirom 18 roa. 3a KOHT-
poJib 1 ciyryBaiio cyxe HaciHHS, 32 KOHTPOJIb 2 HACIHHsI 3aMOYEHE Y BOJII.

Pesynbrat mocnimkeHb Ta ix ooroBopeHHs. OCKIIBKH, Mist XiMid-
HHUX MYTareHiB Ha XXMTTE3JATHICTh CHJIbHIIIE NPOSBISETHCS Ha MOYaTKOBUX
eTanax pocTy 1 pO3BHTKY POCIMH Mj, MU BHBYaIM KPHUTEpil YyTIMBOCTI
pOCIHH [0 Iii MyTareHiB: IOJbOBA CXOXICTh 1 €HEpris MPOPOCTaHHS Ha-
CIHHS SYMCHIO B JTa0OPaTOPHUX YMOBAX Ha TPETIO 100Y.

Hamii nmani cBigyarh, mo XiMi4HI MyTareHH NMPOHHMKAIOYM B KJIi-
THHHM 3apOJIKa 3 BOJIOIO IIPU 3aMOYyBaHHI HACiHHS OJIOKYIOTH KHUTTEBO BaXK-
TUBI (PEpMEHTH Ta MPUTHIYYIOTH PIiCT 3apOAKOBHX KOpiHIIB. Tak, y copTy
Bipax mpu o0pobmi myrareHom ['A y HaiBumiiii xonumentpamii 1,0 %
eHepria npopoctanHs ctaHomwia 70 % mpotu 96,0 % Ha KOHTpOMi 2, MO-
JIbOBA CXOXKICTh cTaHOBMIA 73,6 % npotr 92,0 % Ha koHTpoi 2 (puc. 1).

IIpu cepenHiii Ta HU3BKIH KOHIEHTparii ['A eHepris mpopocTaHHS
HaciHHS y copty Bipax Oyna Onusbkoro 10 KoHTpoito. IlomboBa x cxo-
KICTh OyTa 3HAYHO HIDKYOKO 332 KOHTpOb 79,6—76,3 %, BiamoBigHo. Y copTy
Tamicman MupOHIBCBKHII criocTepiranacs 3aKOHOMIPHICTh 3HIDKSHHS TIOJIBO-
BOi Ta 1TabOPaTOPHOI CXOKOCTI 3 MiIBUIIEHHSIM KOHIICHTPAIlii MyTareHa.
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Puc. 1. IlopiBHsiHHS eHeprii NPOPOCTAHHS TA MOJIBOBOI CX0KOCTI
HACiHH#A SuUMeHIo siporo coptis Bipaxk i Tanicman MupoHiBcbkmii
nicjig 00podKu MyTareHaMH IripoKCHJIAMIHOM i HITPO30MeTHICE4OBHH OO

O6pobastoun copt Bipaxx HMC y konuenrpanii 0,1 %, BigMideHo
HU3bKY eHeprito npopocranns — 10,0 % nporu 94,0 % Ha Konrtpoui 2.
INompoBa cxoxicts craHoBmia 24,0 % npotu 90,3 %, BiamosixHo. [TomioHY
3aKOHOMIPHICTB BiMiueHO i Ha copti TamicMaH MHUpPOHIBCBKUI — €HEpris
npopocTanHs 3a Bucokoi koHmeHtpauii HMC 18,0 %, monpoBa cxoxicTh
51,0 % mpotu 91,0 % na koHtpousi 2. OTXe, HA TEHOTHNAX AKTHUBHICTbH
PI3HMX MyTareHiB NposBIsIacsa He oaHakoBo, myrareH HMC BukinkaB Ha-
Oarato BUIIMH piBeHb Jernpecii Hix ['A, Mpu BUKOpUCTAHHI KOHIIEHTpaLil,
10 BI/IMOBIIAIOTh 3@ OJMH PiBEHb MYTa0CIBLHOCTI.

B pik 00poOkn HaciHHS MyTareHH BILIMBAIOTh HE TLIBKU Ha SIKICHI
MIOKa3HUKH (CXOXKICTh, BUKUBAHICTh POCIIMH), & 1 Ha JIesiKi KUIbKICHI 03HAKN
(Bucora cTebna, TOBKUHA KOJIOCA, YUCIIO 3€PEH 3 TOJIOBHOTO KoJioca). [1]o B
NEeBHIH Mipi TaK0X MOXKE CIYI'yBaTH KPHTEPIEM YYTIMBOCTI COPTY JO IEB-
HOTO XiMiYHOTO MyTareHa.

Bucora crebna stameHto siporo copTy Bipaxk oOpoGieHoro myra-
reHoM ['A memio Oyia BUIOO 3a cepeqHbOI KOHIeHTpamii MmyTtareHy 0,5 %
87,8 cm mpoTu 83,3 cM Ha KOHTPOJI 2, 3BasKAlO4M HA CTATHUCTHUYHI JaHIi 15
pisHuus Oyna He icroTHOW (Tabun. 2). IIpu 06podui myrarenom HMC cro-
cTepirajy aHaJOTidHy 3aKOHOMIpHICTE. ¥Y copry Tamicman MupoHiBchbKuit
BHCOTA POCITIMHH, 32 00poOku MmyTareHoM I'A Oyna Ha piBHI KoHTpoo. [Ipu
00po6ui myrarerom HMC BucoTa pociawH Oyia OUIBIIO 32 KOHTPOJIb,
IIPOTE ICTOTHO HE Bipi3HAJIAC.

JlomxuHa Kojyoca copty Bipax mpu o6pobrii mytareHom I'A ictoTHO
He BiapizHstacs. [Ipu 06pobui myrarenom HMC 3a BUCOKOi KOHIIEHTpaITii
0,1 % crocTepiram icToTHEe 30UIBIICHHS JOBXHHHU KoJioca 10 12,7 cM mpoTH
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10,0 cm Ha xoHTpOi 2. KinbKicTh 3epeH Ta Maca 3epHa Ha IbOMY BapiaHTi
HE BiApi3HAIACS BiJ KOHTPOIIO, TOOTO y POCIHH CIOCTEPIiTraid JOBTHH pUX-
JIH KOJIOC.

IIpu 06pobui myrarenamu ['A i HMC copry Tamicman MupoHiB-
CHKHH 32 BUCOKOI KOHIICHTpAIii MyTareHiB criocTepirany 301IbIIeHHS JOB-
JKIHHU KOJIOCa, KUTBKOCTI 3epeH 1 MacH 3epHa 3 KOJIoca, Ha iHIINX BapiaHTax
pi3HuLs Oyi1a HE ICTOTHOIO.

Tabmuns 1
OcHOBHI 0ioMeTpHYHi NOKAa3HUKHU TYMEHI0 Aporo M,
Bucora  |[domxuHa konoca, Kinbkicts 3epeH | Maca 3epHa
Bapianr | POCIMHH, CM. cM B KOJIOC, IIIT. 3 KOJIOCa, I

Cepenne|V, %| Cepenne | V, % | Cepenne | V, % |Cepenne| V, %

Bipac
Kontposs 1 {80,0£3,9| 49 | 9,7+1,5 | 159 | 229420 | 87 | 1,4+0,2| 12,0
Kontposns 2 [83,3+4,2| 52 | 10,0+1,6 | 155 | 243+22 | 85 | 1,540,2| 133
IF'A-10% |84,7439| 4,6 | 109+1,3| 121 | 247423 | 99 | 1,740,3| 16,8
IF'A-05% |87,843,7| 42]109+1,3| 120 | 253420 | 7,8 | 1,740,2| 13,8

I'A01% |83,6+42| 50|104+£1,0| 96 | 254421 | 82 | 1,740,2| 134
HMC-0,1 % |80,5+4,3| 54 | 12,714 | 10,9 | 25,1+2,6 | 10,3 | 1,5+0,3| 23,1

HMC-0,01 % |87,244,9| 5,7 | 10,5+1,5| 14,1 | 24,6¢2,0 | 8,0 | 1,602 | 12,3

HMC-0,001 %| 82,0+£3,7| 46 | 99+1,1 | 115 | 238+1,8 | 74 | 1,5£0,2| 14,7

Tanicman Muponisecokuil
Kontpois 1 |78,2+4,6( 59 | 9,0£09 | 10,6 | 229418 | 79 | 14+0,2| 4,2
Kontposs 2 [79,1£3,9( 49 | 84+1,0 | 11,3 | 229420 | 90 | 1,3+0,2| 6,2
I'A-1,0% |80,6+53| 6,6 | 99+0,9 | 88 | 23,5429 | 125 | 1,5+0,2| 5,2
F'A-05% |794+3,7| 46| 92+1,0 | 11,2 | 22,8425 | 11,1 | 1,3+0,2| 57

I'A01% |79,3+4,1| 52| 83+0,8 | 10,1 | 21,319 | 8,7 | 12+02| 4,6
HMC-0,1% [858+4,0| 4,7 | 95£1,4 | 143 | 242427 | 113 | 1,4£0,2| 16,9
HMC-0,01% |84,844,2| 50 | 84+1,3 | 150 | 22,7426 | 114 | 12+02| 17,0

HMC-0,001 %| 85,4+2,7| 3,2 | 85+1,1 | 131 | 22,542,6 | 11,6 | 1,2£0,2| 185

BucnoBkn. HaiiOinpm iHpOpMaTHBHHMH OO MYTareHHOI Je-
npecii y M; NOKOJIIHHI POCIIMH STYMEHIO SIpOro OyJiM MOKa3HWKW €Heprii 1mpo-
POCTaHHS Ta CXOKOCTI HaciHHs i OlOMETPHYHI MOKa3HUKU: BUCOTA POCIIUH,
JIOB)KHMHA KOJIOCa, KUIBKICTh 3€peH B KOJOCi 1 Maca 3epHa 3 Kojoca. Ha Bci
11l MOKAa3HUKH BIUTMBAJIA KOHIIEHTpALlisl MyTareHy.

Mytaren HMC Bukimkae HabaraTo BUIIMHA piBeHs Jernpecii Hix ['A,
IIPU BUKOPHCTaHHI KOHIIEHTPAIiH, [0 BiAMOBiAAIOTH 32 OJUH PiBEHb MyTa-
6enpHOCTI. [CTOTHHI BINIMB MyTareHiB Ha CXOXKICTh HACIHHS SUMEHIO SPOTO
3aJIeKHO BiJ] TEHOTHITY HE BiAMIYEeHO.
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Ha ctymiae mposiBy MyTareHHOi Jempecii iCTOTHHH BIUIMB Mae
MyTareHHa KOHLICHTpais, TeHOTUII Mae MeHIMi BiumB. Ha ¢opmyBanHs mo-
Ka3HUKIB CTPYKTYPH BPOKaifHOCTI BIUIMBAa€ T€HOTHII MOTIM KOHIICHTpALis
MYTareHy Ta IIpupoJia MyTarcHy.

HocmimkenHs Oyae MpoaoBKEHO IS BHABICHHS Y IPYTOMY 1 Tpe-
THOMY TTOKOJIIHHSX SIK JOMIHAHTHHX TaK i PEECHBHUX KOPUCHUX MYTaIliif.
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CeKuMs 001UX NIPOGIEM 06pa30BaAHUS

CLOUD-BASED ENVIRONMENT OF PRIMARY
SCHOOL TEACHERS PEDAGOGICAL PREPARATION:
PROJECT CONCEPTUAL BASIS

Kartashova L. A.>, Bakhmat N. V.2
!Department of Pedagogy of Preschool and Primary Education
of Mukachevo State University, Ikartashova@ua.fm
%Kamenetz-Podolsk National University nomine Ivan Ogienko bahger.teacher@gmail.com

In the cloud-based educational environment for teacher training
design (CBE PP), the conceptual theoretical and methodological foundation
should focus on the personally oriented professional development of each
participant of the educational process being realized during studying at a
higher educational institution (HEI) and is the process and the result of the
formation of each teacher as a modern competitive specialist. «Designing a
learning environment means the theoretical exploration of the essential
target and content-technological (methodological) aspects of the educational
process that should be carried out in educational institutions, and describe
the necessary composition and structure of the learning environment on its
basis (its statics and dynamics, including the prediction and taking into
account the development of the structure of the learning environment, the
impact and features of the interrelations between the components of the
learning environment with the other elements of the pedagogical system,
with elements of the surrounding environment according to the dynamics of
the purposes of its creation and use, and limitations of psychological, edu-
cational, scientific, technological and resource nature» [3]. A specially tar-
geted carefully selected IT tools application in the context of CBE PP ex-
tends the possibilities for improving and strengthening the sequence of
studying pedagogical disciplines, their integration and interconnection. The
main types of training are lectures, seminars, practical and laboratory clas-
ses, consultations and others that can be conducted remotely in synchronous
or asynchronous mode in accordance with the curriculum. The system of the
future elementary school teacher pedagogical preparation in the conditions
of CBE should be professionally directed by an open structure, the essence
of its functioning is to form its valuable educational guidelines for the pur-
pose of qualitative performance of its professional activities.The profess-
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sional pedagogical training of a modern teacher is conditioned by the nature
of production activity in elementary school, which goes beyond the classical
boundaries in recent years, combined with the components of its activities:
training, educational, organizational, informational and research; the univer-
salization of the professional functions with the aim of their professional
competitiveness and innovation-oriented mobility. The fundamentals of the
stated above should be laid out in the process of pedagogical disciplines
teaching in universities, where future teachers of elementary school should
get the skills of developing personal ideas and making educational projects,
obtaining the qualities of a modern, competitive specialist. To do this, it is
necessary to adapt and apply an appropriate strategy of consecutive actions —
a methodology. Basing on the study of the works where the concepts and
peculiarities of the phenomenon «methodology» [1] (Greek pebodoroyio —
the doctrine of methods and strategies of the subject study) and «the system
of principles and methods of organization and construction of theoretical
and practical activity» [2] are observed we made a decision on the sepa-
ration of the structure of the author's methodology of finding the conceptual
ways of solving the problem of forming theoretical and methodical prin-
ciples of designing CBE PP in our own study: the basis of the methodology:
philosophy, logic, psychology, computer science, system analysis; the cha-
raceristics of the activity: peculiarities, principles, conditions of activity; the
logical structure of the activity: subject, object, forms, means, methods, re-
sult of the activity, solution of tasks; the temporary structure of the activity:
stages the technology for solving problems: means, methods, ways, recap-
tions. In the process of forming of the author's methodological model for
solving the problem under investigation, the impact was made on the fact
that the researchers proposed to divide it into the components: theoretical —
aimed at constructing of the ideal knowledge model; practical — focused on
solving of the practical tasks of developing an algorithm, methods, means
and methods of achieving of the goal set; its effectiveness is checked by
finding ways to achieve the goal and solve the tasks. The theoretical com-
ponent of the CBE PP designing the methodological model of elementary
school teachers has: to take into account the specifics of his professional
pedagogical activity; to reflect general and special professional pedagogical
knowledge, skills and abilities and professional intentions; personal quail-
ties, experience of social and pedagogical practice and life orientation. The
practical component of the methodological model of CBE PP designing of
primary school teachers should reflect a holistic dynamic, integrated process
of forming its professional pedagogical competencies in the area of the su-
bject field at the educational and qualification level of the bachelor's degree.
The generalization of the foregoing makes it possible to state that the
CBE PP of primary school teachers should become a promising innovative
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direction in solving the problems that arise in pedagogical education, in
particular in recent years, with teaching and methodological support for
teachers and students, means of teaching and training (electronic textbooks,
manuals, reference books, dictionaries, etc.). The concept of the designing
CBE PP of primary school teachers generates the requirements for the
peculiarities of building a marked system based on: the globalization of the
modern educational paradigm and its main cardinal directions: humanistic,
humanitarian, personal; the idea of continuous professional pedagogical and
personally oriented education; active use of systematic, competent, perso-
nally-oriented axiological and acmeological approaches. Hence, the quail-
tative pedagogical training of the future competitive teacher of elementary
school becomes effective if: it is carried out in accordance with the deve-
loped and substantiated theoretical and methodological bases, which, in its
turn, reflect the modern innovative educational paradigms and concepts;
takes into account the trends of globalization and informatization of the
society in general and education in particular; the current state and pers-
pective of the development of elementary education; domestic and foreign
experience of the pedagogical training; provides the formation of the tea-
cher's professional competence (knowledge, skills, preparedness for active-
ties in the elementary classes), is able to operate in a competitive education-
nal environment. The pedagogical training of a competitive primary school
teacher in the conditions of CBE PP will be effective if it is implemented
taking into account the interdisciplinary integration of pedagogical disci-
plines, their contents and the forms and methods of teaching that are being
implemented; is continuously evaluated and measured on well-considered
criteria and indicators that will allow the most complete and reliable asses-
sment of the quality of the process. Subsequently, for the implementation of
the CBE PP of elementary school teachers, the definition of its importance
can be fulfilled if it is viewed from the standpoint of opportunities that can
be realized in its conditions and which cannot be realized under the con-
ditions of the traditional educational environment. It is anticipated that the
means and forms of education integrated into the CBE PP should be didac-
tically sound and meet the requirements for traditional means and forms of
education; their application should be more effective for the presentation of
educational material, management of the educational process and, in gene-
ral, promote the quality of pedagogical education and, as a result, the for-
mation of the qualities of a competitive teacher.
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DEVELOPING COMMUNICATIVE SKILLS
THROUGH DEBATE IN THE ESL CLASSROOM

Zembytska M.
Khmenlnytskyi National University, zembitska@i.ua

Current trends in interactive ESL teaching have led to the increased
awareness of the need to implement diverse collaborative practices and con-
textualized learning into the curriculum. Content-based instruction (CBI)
involves learner-centered strategies helping students to grasp complex
information through real life context leading to the formation of their intrin-
sic motivation. Being a part of CBI and the more general rubric of commu-
nicative language teaching (CLT), debate incorporates teaching useful lan-
guage that is embedded within relevant discourse contexts rather than using
isolated grammar and vocabulary. The method of debate totally corresponds
to the concept of learner’s active engagement in the learning process since
discussion encourages students to assume active social roles and take part in
negotiation, information gathering, co-construction of the argument and
positive assessment [5]. Public speaking and critical thinking practices play
an important role in the ESL classroom, since the teacher’s task is to inte-
grate content, language, and strategy objectives in order to assist the stu-
dents in using the language in diverse social and cultural settings.

According to S. Stryker and B. L. Leaver [10], there are three vital
characteristics of a CBI program: a) the core of the course is based on
content; b) the course includes authentic text; ¢) the course is adapted to the
needs of a particular group of students. Therefore, it is important for ins-
tructors to prepare for the debate setting the objectives appropriate for the
particular class. The objective of the debate in the ESL classroom may range
from introduction of specific vocabulary to broader conceptual content, such
as development of critical thinking or public speaking skills. Public spea-
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king can be delivered in different ways: informative and persuasive spe-
eches, panel presentations, public interviews, and debates. Debate is an in-
teractive public speaking activity that usually requires a greater degree of
organization than other speech tasks.

Debates may range from flexible to highly structured discussion
held with two or more students. The most common debate formats found on
high school and college levels include:

1. The Karl Popper debate format: the two teams can use 8 mi-
nutes to divide and prepare for all three speeches. The debate is started by
the 1st Affirmation speaker. Each team consists of three members, and each
person takes both the researching and the speaking role. Roles can be
assigned according to individual preferences. One student may want to
handle the first cross-examination while another handles the opening speech.
Debaters of a team can freely change within their team during the com-
petition. During cross-examination rounds, the examining debater has 3
minutes to ask the answering debater questions. Questions should be asked
in an «if» format to keep things moving, and responses should be brief and
direct. Victory is determined by a panel of judges, and a referee will enforce
time limits and all other restrictions. Time distribution for the Karl Popper
debate: Affirmative Speech (6 min.), Negative Cross-Examination (3 min),
Negative Speech (6 min.), Affirmative Cross-Examination, Student (3 min),
Affirmative Speech (5 min.), Negative Cross-Examination (3 min.), Nega-
tive Speech (5 min.), Affirmative Cross-Examination (3 min), Affirmative
Speech and Closing Remarks (5 min.), Negative Speech and Closing Re-
marks (5 min.) [12].

2. The Lincoln-Douglas debate format. The idea was to have a
debate focused on discussing the merits of competing ethical values in a
persuasive manner. A round of L-D debate consists of five speeches and
two cross-examination periods. The speeches and their times are as follows
Affirmative Constructive (6 min.), Cross-Ex of Aff by Neg (3 min), Nega-
tive Constructive (7 min.), Cross-Ex of Neg by Aff (3 min.), Affirmative
Rebuttal (4 min.), Negative Rebuttal (6 min.), Affirmative Rejoinder (3
min.). Notice that the Affirmative has more speeches than the Negative, but
both have the same total speaking time (13 minutes) [4].

3. Team policy debate consists of eight speeches (the first four
speeches are constructive speeches which present the most important argu-
ments; the last four speeches are called rebuttals, since they extend and
apply arguments that have already been made). The peculiarity of this for-
mat is that the affirmative team both begins and ends the debate. The ne-
gative team has two speeches in a row: the first negative rebuttal imme-
diately follows the second negative constructive. Each rebuttal is limited to
4 minutes, while each constructive speech is takes up to 8 minutes. There is
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usually a 3-minute cross-examination period after each of the first four
(constructive) speeches. Team policy debate is focused on evidence gathe-
ring and organizational ability, with persuasiveness playing a secondary
role. Team policy debate resembles National Debate Tournament — one of
the most popular forms of evidence-based debate at the college level in the
USA, which involves 4 constructive speeches, 4 rebuttals, 4 cross-exami-
nation periods.

4. Tag team debate: each team of students (up to 5) represents one
side of a debatable question. Each team has a set amount of time (3-5 mi-
nutes) to present its point of view. The issue of discussion is read aloud.
Each team gets the opportunity to discuss their argument. One speaker from
a team takes the floor and speaks for no more than 1 minute. The speaker
may «tag2 another member of the team to pick up the argument before his
or her minute is up. Team members can put out a hand to be tagged. The
current speaker knows who might be ready to pick up the team's argument.
No member of the team can be tagged twice until all members have been
tagged once. There should be an uneven number of rounds (3-5) before the
debate is concluded.

5. Role play debate: students examine different points of view or
perspectives related to an issue by playing a «role». All stakeholders in the
debate should be identified in advance. The teacher will need 3 index cards
for each stakeholder role, and there should also be an index card for each
student. Students choose an index card at random; students holding the
same stakeholder card gather in one group. Each group formulates the ar-
guments for their assigned stakeholder. During the debate, each stakeholder
presents his or her point of view. Finally, students decide which side of the
debate and which stakeholder presented the strongest argumentation [2].

Despite the great diversity of debate formats, there are basic con-
cepts common to all of them: 1) the substance of the discussion is provided
by a resolution of policy or value, its terms being defined by the first spea-
ker of the debate; 2) there are two teams representing those supporting the
resolution (Affirmative) and those opposing to it (Negative); 3) the Affirma-
tive always has the burden to prove its side; 4) the debate closes with final
rebuttals (refutation) on both sides which summarize their respective posi-
tions [11]. Used in the context of debate, the term «Resolution» means the
opinion about which two teams argue, while «Rebuttal» explains why one
team disagrees with the other team. Literature [6] provides four kinds of
evidence: 1) example: from student’s experience or from what they heard;
2) common sense: something that is conventionally believed to be true; 3) expert
opinion: the opinions of researchers; 5) statistics (figures, ratings, data
supporting the argument).

A sample plan of a structured debate may include: 1) introduction
(objectives: to introduce students to some basic concepts and the vocabulary
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involved; to explain the idea that there are at least two sides to every
argument); 2) expanding on the concept of debate (objectives: to observe a
live or videotaped debate; to encourage students to take part in short
informal debates); 3) analysis of the Affirmative case structure (objectives:
to gain an understanding of the Affirmative philosophy; to examine the
Constructive speech of the first Affirmative); 4) overview of the Negative
strategy (objectives: to have an understanding of Negative strategy; to
understand the job of the first Negative speaker); 5) overview of the debate
(objective: to set the first two speeches into the larger context of the debate
and summarize the remaining speeches), includes Second Affirmative Con-
structive Speech, Second Negative Constructive Speech, Rebuttal by First
Negative, and Rebuttal by First Affirmative.

According to R.Nisbett, debate is an important educational tool for
learning analytic thinking skills and for forcing self-conscious reflection on
the validity of one's ideas [8]. Debate helps students develop the emotional
maturity to win and lose graciously; acquire the social skills necessary to
work with a colleague and compete against other students; use spoken Eng-
lish in an increasingly sophisticated way and master different styles of com-
munication [9].

Presenting argumentation before an audience is a highly challen-
ging assignment, since it requires considerable oral communication compe-
tence [3]. Breathing exercises help students learn how to breathe deeply
from the diaphragm. Saying and holding each of the long and short vowel
sounds strengthens their voices, clarifies diction and improves projection.
Presentations should contain an objective tone with an emphasis on res-
pecting one’s opponent. Students may use notes for quick reference but
should not read presentations. Discussion of rhetorical devices such as me-
taphor and hyperbole are also believed to be helpful.

Students typically have a high degree of interest in the opportunity
to present their own ideas on controversial issues [3; 5]. D. Carroll argues
that it is more beneficial for students to present their debates individually,
attributing it to a greater focus on individual rhetorical issues as opposed to
team management concerns. Under this approach the two debaters are
encouraged to study together before their debate, which improves rebuttals
and allows for some bonding between the students.

De-emphasizing the competitive aspect of the debates creates a
friendlier atmosphere that is encouraging to students who have doubts on
their abilities to speak in front of a group. The form also includes non-
interruptible time slots in which each debater presents [3]. This helps ensure
that low-confidence students will have an opportunity to fully express their
views without interruptions from the opponent or class members. The
research of McClain [7] also supports the idea that debate should be seen as
a cooperative rather than a competitive endeavor.
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Research proves that students benefit from debate by boosting their
academic vocabulary through meaningful input of authentic material, im-
proving their listening, writing, skimming and scanning skills, note-taking
skills, in-depth searching for information, developing their critical thinking,
improving public speaking and communication skills, as well as promoting
positive assessment. The interactive nature of debate makes it especially va-
luable for the development of oral communication skills through autono-
mous and collaborative learning.
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INEPCOHAJIBHE HABYAJIBHE CEPEJJOBUILE:
IHHOBALIWHI MOXJINBOCTI 4JIsA KOPUCTYBAYIB

Kapmawosa JI. A.l, Yxano O. M.
"Myrauiscokuii depacasnuii ynisepcumem, e-mail: Ikartashova@ua.fm
2Hayionansnuti meduunuii ynigepcumem im. O.0. bocomonvys, m. Kuis

Y mepexi [aTeprer HenepepBHO hopmyrotsess WEB-3acobu, dhopymy,
CIUILHOTH Ta HABYAJIbHI CEPEIOBHIIIA, 110 CIIPIMOBAHI Ha BUPIIICHHS POO-
JIeM Ta pO3B’sI3aHHA 33714, SKi, B CBOIO Yepry, MPOSBIAIOTHCS SIK Pe3yabTaT
Ta MeTa iX cTBopeHHs. O3HayeHi SIBUIIA B3a€EMOJIIOTH MK COOOI0 BILIH-
BAIOYM HA 3MiHY X SKOCTEil, MpU3HAa4YeHb Ta NEPCHECKTHBY, HAIAIOUH O3HAK
CHUHEPIeTUYHHUX CHCTeM. HaByanbHUM CcepeloBHUIEM MOXKHA Ha3BaTU CHC-
TeMy, CKIaIHUKH SKOi — {HTENEKTyalbHUI Ta NPEIMETHUH, CIIPUSIOTH O-
CSITHEHHIO METU HaBYaHHS, a CaMe — BUCOKOI SIKOCTI OCBITH. [HTeleKTyanb-
HU{ CKJIQIHHK BKIIOYa€ 3MICT HaBYaHHS, HaBYAJIbHI TEXHOJOTII Ta METO-
JIMKH HaBYaHHS, SIKI 3aCTOCOBYIOTh BUKJIA/ayi, MPEAMETHHI — HABYAIIbHI MPH-
MIIIICHHS], 3aCO0U HABYaHHSI, TEXHIYHI 3aCO0H, MiAPYYHUKHU, TIOCIOHUKH TOIIIO.

[NepcoHanpHUM HaBYAIBHUM CEPEIOBUIIEM Oy/leMO Ha3MBATH CYKYII-
HICTh HaYaNbHUX (IHTENEKTYaJIbHUX, MaTepiaJbHUX, TEXHIYHUX) PECYpPCIB,
SIKI BAKOPHCTOBYIOTBCS [UISL OpTaHizallii 0cOOMCTOT MisTTbHOCTI, HABYAHHS Ta
CaMOHaBYaHHSI; 3a JIOTIOMOTOI0 SIKUX CTBOPIOIOTHCSI HEOOXIHI YMOBH JIisUIb-
HOCTI, HaBYaHHS Ta caMOHaBYaHH:. /[0 MepcoHaNBLHOr0 HaBYAILHOTO cepe-
JIOBHILIA KOXKHOT'O CTYJEHTa, amlpiopi, y)Ke BKIIOYEHO HaBYaJbHE Cepelo-
BHIIIC HABYAJILHOTO 3aKJIajy, eJICKTPOHHI pecypcu [HTepHeT, BiacHi iH(Op-
MaIliifHi MaTepiaJii Ta iHIIi CKJIQJHUKH, BAKOPHCTAHHS SKUX HEOOXiTHE s
I IBUIICHHSI SKOCTI HABYAJIbHOT AisUTbHOCTI [3].

Cnig MaTu Ha yBasi, 1[0 NEpCOHaJbHE HaBYaJIbHE CEPEOBUIIE
MOJKHA 3MIHIOBATH i JIOIMMOBHIOBATH CaAMOCTIHHO. JIJIsl ITiABUIIEHHS MOOILIb-
HOCTI W JOCTYITHOCTI MEpPCOHAJIBHOTO HABYAJIBHOTO CEPEIOBHINA MOXKHA
PEKOMEHIyBaTH 3aCTOCYBaHHS IHTEpHET-CEepeloBHI, 30KpeMa XMAapHHX
obuuciens (anri. cloud computing) — XMapHUX TEXHOJIOTIH, iX 1Ie Ha3uBa-
I0Th «XMapamm.

dopmar XMapHHX TEXHOJIOTiMl O3Hadae, MO Matepianu 30epira-
I0ThCS B IEHTPI 00pOOIEHHS JaHUX, a He Ha NEePCOHAIBHOMY KOMIT 10Tepi —
e 3abe3nedye KOPHCTyBa4yeBi UM TPYI KOPHCTYBA4iB JOCTYI JIO JIOKY-
MEHTIB Ta iHIIMX MartepianiB yepe3 Oynb-sKui Opaysep i3 Oyab-sSKUX NpH-
cTpoiB (KOMIT'I0Tepa, IUTaHMIeTa, TeleOoHy Ta iH.), A€ € MOXIUBICTh BH-
xonay B IHTepHeT.
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[Mpurapgaemo, mo xmapui texnosorii (XT) — TexHomorii HalaHHS
yepe3 [HTepHET 0OUYMCIIOBANBHUX PECypCiB: Bil NPUKIATHUX MPOTpaM IO
LEeHTpiB 00poOKK JaHWX. XMaporo Ha3WBaIOTh Miclie B [HTepHETI, e MOXKHa
30epiraté pi3Hi JlaHi, B TOMYy YHCIi CBITJIMHH, MY3UKY, JOKYMEHTH, BiJ€O
(6ymp-siKi paiiim), OTPUMYIOUH IO HUX JOCTYII 3 KOMII'IOTEpa, Teliedony,
TeneBizopa abo iHIIOro MPUCTpPOIO, miAKIIOUYeHOro g0 [HTepHeTy [1, 2].

PosrisiHemMo nokiaaHinie oco6auBocTi [HTepHET-cepeioBHIL — XMap-
HHUX TEXHOJOTiH. 3me0iIbImoro BOHN NMponoHyoTh maketd: |AAS — iadpa-
CTPYKTYypa SIK MOCJIyra — BUKOPUCTAaHHS XMapHOi iH(pacTpyKTypH 1uist ca-
MOCTIHHOTO YIIPaBIIHHS pecypcaMu, MepekaMH (OnepamniiiHi CHCTEeMH, TUIaT-
bopmu i mpuknagHe nporpamue 3abesnedenns); SAAS (anrn. Software as a
service) — mporpamue 3abe3nedenus sk nmocayra; PAAS (aurn. Platform as
a Service) — miardopma sk mociyra — Gi3HEC-MOJENb, MPU3HAYEHA IS
HaJlaHHA JAOCTYITy 710 XMapHHUX OO4HCIICHb, ¢ KOPHCTYBAa4 OTPHMYE JOCTYII
JI0 BUKOpUCTaHHs yciei iHpopManiiHO-TeXHOIOTIYHOT aThopMHu.

KommnaHiro, sika po3po0Iisie i po3MoBCIOIKY€E MPOAYKIIIIO Ta MOCIYTH
i/ BIACHOIO TOPrOBOK MapKOI Y XMapi, Ha3UBalOTh BeHa0p (anri. vendor,
TIPOJIaBeIlb). AHAJI3YIOUH X MOKIIMBOCTI, MO’KHA BHOpPATH HAHOUIBII IOIITHbHY
JUIsl CTBOPEHHSI IEPCOHAILHOI'O HAaBUAJILHOTO cepenoBuiia. Y Bubopi XT mis
MOOYZOBH TIEPCOHAIFHOTO HABYAJILHOTO CEPENOBHUINA Ta BUKOPHCTAHHS [H-
TEpHET-CepeIOBUIIA /I CTBOPEHHS 1 myOuikauii TOKyMEHTIB (TEKCTOBHX,
rpadiqHAX, Ipe3eHTalill TOmo) OakaHO JOTPUMYBATHUCS TAKUX CTAIIiB:

1) anani3 moxnuBocTeii Benaopa XT 3 00IpyHTYBaHHAM TX JOILTb-
HOCTI 1 KOPHCHOCTI y JOCSATHEHHI [Iel IepCOHAILHOTO CePEIOBUINA,;

2) ominka sikocTi Bimibpanux XT, 1X HOCTYMHOCTI, 3p03yMinocTi, a
TaKOX YMOB BUKOPHCTaHHS, OIMCAHNX BEHIOPOM;

3) MOpIiBHSIHHS i OI[IHKA XapaKTEPUCTHK 1 MOKHBOCTeH X T 1ist pooiT;

4) ouinka moxmBocteit XT BIUIMBY Ha MiJICHIICHHS mepeadady-
BaHOI BaMU JisILHOCTI,

5) orinka piBHs Ge3neunoro kopuctyBanus XT;

6) po3podka cTpykrypu cuctemu XT, sika nepeadadae iHTErpario
XMapHHX CEPBICIB pi3HOTO MPU3HAYCHHS.

Buxopucrannst nporo WEB-iHcTpyMeHTapito it GopMyBaHHS 1iep-
COHAJILHOTO (KOJIEKTUBHOT'0) CEPEIOBHUINA BiIKPUBAE TaKi MOMIIMBOCTI [3]:

— JUTA aAMIHICTpaIlii: BOPOBaKyBaTH iH(POPMAIiiiHi TEXHOIIOTI] yIpaB-
JIHHS HaBYAJIBHUM 3aKJIaJIOM; BIPOBAKYBaTH CHCTEMY 300py Ta omparo-
BaHHS iH(OpMAIii; 3ifiCHIOBaTH HETEPEPBHUNA POTOPHYTHHA MOHITOPHHT
HaBYAJIbHO-BUPOOHHMYOI JISTGHOCTI; ONEpaTHBHO OTPUMYBATH BiZIOMOCTI IIPO
IHHOBAIiIfHI TiAXO¥ yTPaBIiHHS Ta OpraHi3amii AiSUTFHOCTI 3aKIagy 3 Me-
TOIO X MOXKJIMBOT'O BIPOBA/KEHHS Y BIACHY JiSUIbHICTB;

— IS TIefaroriB INpamiBHUKIB: OTPHMYBATH BUIBHHH OCTYI 0
HaBYaJIbHO-METOAMYHUX MatepianiB; BnpoBaukyBatu IT Ta WEB-pecypen
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Ha PIi3HMX eTamax TPaJuMiiHOI CHCTEMH HaBUaHHS; CTBOPIOBATH Ta IIPO-
BoautH [HTepHeT-3amATT, WEB-ceminapn, WEB-koHCcymbTanii, iHTerpo-
BaHI 3aHATTS, OPraHi30BYBATH Ta 3MiHCHIOBATH CAaMOCTIlHE JUCTAHIIHHE Ha-
BYAHHS; MIiABHUIYBAaTH BIACHHUN KBali(iKalifHMA piBeHb; KOHCTPYIOBATH
€JIEKTPOHHI KOMILIEKTH JI0 OKPEMHX 3aHATh, TEM TOLIO; IPOEKTYBaTH BIIACHE
IporpamMHe 3a0e3MEeUCHHS Ta ONPWIIOJHIOBATH HOTO IS BHUKOPHCTAHHS
LIMPOKOMY 3arayly IeJaroriyHuX IMpaliBHHUKIB Ta CTYAEHTIB; BIPOBAIKY-
BaTH iHHOBAIiIfHI MIX0AM OpraHi3amii HABYaHHSA 31 CIPSIMYBAHHSAM Ha PO3-
BUTOK 3/i0HOCTEH KOXHOTO CTyJeHTa, (OpMyBaHHS MOTHBAaLil O Ha-
BYAHHA Ta MIATOTOBKHU 10 CAMOCTIHHOT TiSIITBHOCTI.

— s cryzaeHTiB: BukopucroByBatu IT i WEB-pecypen st min-
TOTOBKH JI0 3aHATh, HABYMTHUCS MPAIFOBATH 3 CJICKTPOHHOIO iH(pOpMAIIi€To,
sIKa ToJIaHa B pi3HUX (hopMaTax, BiTOUPATH i CHCTEMAaTU3yBaTH HaBYAIbHUN
Marepiai; 3acrocoByBatd WEB-TecTyBaHHS A7 CaMOOLIiHIOBaHHS; BUKOPHC-
ToByBaTH Web-TexHomorii a1 oTprMaHH OIATKOBOI OCBITH TOLLIO.

Jlitepatypa

1. buxos B. FO. HaBuanpHe cepenoBuIle Cy4acHUX IEIaroTi9HUX
cucrem [Enextponnuii pecypc] / B. 10. bukoB. — Pexum pocrymy:
http://virtkafedra.ucoz.ua/el_gurnal /pages/vypl/Bykov.pdf

2.Typxkiit A. M. EnekTpoHHI OCBiTHI pecypcH sSK OCHOBa Cy-
YaCHOT'O HaBYAJIBHOIO CEPEeOBHINA 3arajIbHOOCBITHIX HAaBYAIBHUX 3aKJIajiB /
A. M. T'ypxiii, B. B. Jlanincekuii // Inopmartiiini TeXHOIOTIT B OCBITI Y KpaiHu :
30. HayK. mpaitk. — XepcoH : XY, 2013, — Bum. 15. — C. 30-38.

3. Kapramoga JI. A. CTBOpeHHs! NEPCOHAILHOTO HABYAJILHOTO Cepe-
JIOBMINIA: 3aCTOCYBaHHS BIIKPUTOTO I 3arajlbHOIOCTYITHOTO Web-iHCTpyMeH-
tapito / JI. A. Kapramoga, O. M. Uxano // Kom’toTep y mkomi Ta cim’i. —
2017. — Ne 4. — C. 19-24.

HEIIEPEPBHUN JOCTYI 10 SIKICHOI OCBITH:
IHHOBAIIMHI PIIIEHHS TPOBJIEMHU

Kapmawosa JI. AM2, Boiiuenko 0. A%, Kapmawoes AM3?
"Myrauiscwrozo deparcasrozo yuisepcumemy, e-mail: lkartashova@ua.fm
2TOB «Axyenmpy, m. Kuis, e-mail: boychenko_o@ua.fm
$Canamopna wikona-inmepnam 1-11 cmynens Ne 21, m. Kuis, e-mail ngang@meta.ua

Buxoas4u 3 00’€KTHBHOT pealbHOCTI CY4acHOTO CBITy Ta MEpPCIeK-
TUB WOTO PO3BUTKY, BCE OiJIbllle HAYKOBUX Ta OCBITIHCHKHX Iis4YiB BBAXKAE,
10 TEOPETHYHY OCHOBY pehOopMyBaHHS CHCTEMH OCBITH IMOBHHHA CKIACTH
imess HemepepBHOro HaBYaHHA. Lleil BUCHOBOK MOXHa OOIpYHTYBaTH Ha-
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CTYITHUM: 3pOCTar09a iHTEIEKTyaJ bHa BIACHICTh Ta AWHAMI3M MisUTHHOCTI JIFO-
JIVHY, TIEPIIOYEProBa 3HAYMMICTD JIOJCHKOTO (aKTOPY, HIMPOKE PO3IOB-
CIOJDKEHHS i7el TeMOKpaTH3alii COIialIbHOTO JKUTTS Ta OCBITH; JeMorpa-
¢ivHI 3MiHH; MHpOKa Ta HemepepBHa iH(opMaTH3amis cycminbcTBa. Omm-
caHi ABWIIA aKTyaJi3yBallll 3aBIAaHHS Ta HANPSIMHU peopraHizallii Tpaxuiiii-
HOi OCBITHBOI cHcTeMHu. ['0I0OBHA i/es MoIsArae y CTBOPEHHI Takoi Mozeli
CUCTEMH OCBITH, sIKa 3a0€31eYnTh KOXKHII 0c00i MOXKJIMBICTD OTPUMAHHS 1
TIONIOBHEHHS! 3HaHb, PO3BUTOK, CAMOB/IOCKOHAJICHHS Ta caMopeaizalliio mpo-
TATOM yChOTO KUTTS. He3Bakaroun Ha Pi3HOMAHITHICTH PillIeHb JUI1 HOBOI
CHUCTEMH OCBITH, SIKa BIJIIOBia€ Cy4yacHUM Ta MalOyTHIM BUMOTaM, BOHU
BiZIOOpaXaloTh 3arajlbHy CYTHICTh — OCBITHSI CHCTeMa IOBMHHA OyTH Iii-
JIICHOIO Ta HENEePEepBHOIO, BIAMOBIATH MOTPeOaM 0COOUCTOCTI MPOTArOM ii
xutts. Crig 3ayBaxwurtd, mo IOHECKO Bigirpana mpoBimHy poib y mmo-
MyJIspu3alii 116 HerepepBHOCTI HaBYaHHSA SIK TOJOBHOTO IPHUHIHUILY Op-
raHi3amii CHCTeMH OCBITH — YCi JOKYMEHTH IIi€l opraHisallii mpoHI3aHi M€t
ineero. HemepepBHe HaBYAaHHS MPOMOHYETHCS B SIKOCTI KJIFOYOBOI KOHIIETIIT
OCBITH SIK JJISI BUCOKO PO3BHUHYTHX KpPaiH, TaK i A THX, SIKI PO3BUBAIOTHCH.

OnHak, MOXKHA CTBEpDKYBATH, HAMOLUTBII 3arabHi MPHHIIN TT00YIOBH
CHUCTEMH HEMEepepBHOI OCBITH €IWHI — BOHH C(HOPMOBaHI yMOBaMH TIjo0a-
mizamii, iHpopmaru3zanii Ta noTpedbaMu TEXHIYHO BHCOKO PO3BHHYTOTO CYyC-
MiIBCTBA: 30PIEHTOBAHICTh HA OCOOMCTICTh — MOTPEOHU, SIKOCTI XapaKTepy
TOIO; JOCTYITHICTD Ta BIAKPHUTICTH ISl BCIiX 1 KOXKHOTO; THYUKICTh; Pi3HO-
MaHITHICTh OCBITHIX MOCIYT; iHTerpauis (opMajbHUX Ta He(POPMAIbHHX
BUJIIB OCBITH; CTBOPEHHS €IMHOTO OCBITHBOTO NPOCTOPY; IIMPOKE BUKO-
pucraHHs iHQOPMALIHUX TEXHONOTIH. Y 3B’S3Ky 3 LUM, 3’SIBHIIacs HEOO-
XITHICTh TIEPEryIly TAKUX ACIEKTiB AisUTBHOCTI HABYAJNBHHUX 3aKIIAiB, 5K
3MicT, (hopMH, 3aCO0M Ta METOIM HaBUAHHS. BpaxoByloun 3a3HaueHe BUIIIE,
YKpaiHCbKMMH HayKOBIUSIMH PO3pO0OJIEHO Ta BIPOBA/DKEHO EIEKTPOHHY IUIAT-
¢dopmy mobiSchool mis oprauizamii Ta TATPUMKHM BCiX (YHKINNH OCBIT-
HBOT'O Tpolecy (yImpaBliHCHKOI, HABYaJIbHOI, BUXOBHOI TOLIO) B 3arajbHoO-
OCBITHIX HaBYAIbHUX 3aKianax (puc. 1).

EmextponHa mratgopma MOBHICTIO aJaliTOBaHa /10 HAHIIIHIX YMOB
indopmaTu3arii ocBiTH Ta MicTHTh Web-iHCTpyMeHTapiit st CTBOPEHHS Ta
BIPOBa/DKCHHSI aBTCHTHYHOIO €JIEKTPOHHOIO cepeoBuma (Web-nporotuiry)
HaBYAIBHOTO 3aKiagy — MobiSchool, sike: € aBTEeHTHYHHM — CTBOPIOETHCS
BIZIMOBITHO 70 BMMOT Ta NMOTpe0 HaBYaJIBbHOTO 3aKialy (3aKiaJieHO IpPHUH-
LU JIeT0); 1) CTBOPIOE YMOBH €-MiATPUMKHU Ta OpraHi3alii 04HOro, 3a04-
HOTO, EKCTEPHATHOTO 1 qucTaHuiiiHoro Haguanus online ta offline; 2) mic-
TUTh B3a€EMO3B’sI3aHi: €JIEKTPOHHI HaB4yaibHi KabGinern — e-HK (WEB-room);
eNICKTPOHHHI KabiHeT yIpaBIiHHS; €NeKTPOHHI KaOiHeTH CTyneHTiB (yuHiB)/
6arpkiB; WEB-6i0moTeky, o MiCTHTh aganTOBaHUM 10O 3aBlaHb 1 CTEIH-
¢iky 3aKiIany HABYAIBHO-METOAWYHUAN KOHTCHT, 332 MOTPeOW BKIAICHI e-
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cepenoBuma (Kiacy, QaxyiabTeTy, Kadeapu, o0’e€qHaHHS TOIIo); 3) Bia-
KpHUBa€ MOKIIMBICTh: CTBOPEHHS 1 30epiraHus e-mopT¢oIIio 0CBITHHOTO IPO-
1iecy; CTBOpPEHHsI 1 30epiraHHs e-nopTQoIio cTyAeHTIB (y4HiB) Ta MEIaroris
TOIIO; 3aJy4EHHS O AUCTAHLIHHOI poOOTH B 3aKiaji iHHOBAIiIfHHUX, Kpea-
TUBHMX TenaroriB ((axiBuiB pi3HUX Taily3ell), sIKi MPOXKMUBAIOTH B IHIINX
HACEJICHHX ITyHKTaXx.

5 BIB/IOTEKA
= 1 2 3
@l YnPABNIHHA
2 Knac Knac Knac
g ENeKTPOHHUA
2 KaGirer
o r
I neaarora
& 4 5 6
Knac Knac Knac
-
7
S, 7 8 9
” Knac Knac Knac
ENeKTPOHHI
E/1IeKTPOHHUN xaGisetv
Kabiker pe 10 n
AvipekTopa Knac Knac

(6arnkis)

Puc. 1. Cucrema mobiSchool nas oxpemoi mkosan

Po3pobirena mnatdopma Bipi3HAETHCS Bif OLIBIIOCTI BiIOMUX CHC-
TeM YNpPaBIiHHS HABYAHHAM, JI0 SKMX MOXHA BimHectd mobiSchool, tum,
o 3a0e3neuye ogHOYacHe W y3ro/pkeHe (PyHKIIOHYBaHHS BCIX 3a3HAYEHHX
HIDKYE CKJIAJIOBUX: PEHO3UTOPII0 CyJYaCHUX €JIEKTPOHHHUX OCBITHIX pecypciB
(EOP) y dopmaTi migpy4HHKiB, MOCIOHUKIB, CIOBHHKIB, JIOBIJIHUKIB, Hpe-
3€HTalliil, METOIUYHHUX PO3POOOK ISl M ATPUMKH 3aHSTh 1 MO03aKJIACHUX 3a-
XO/IiB TOIIO; CUCTeMH cTBOpeHHs mneparoramu EOP; enextpoHHOro Ha-
BYaJbHOTrO KabiHeTy Bukianaua (yuurens) — e-HK; enexrponHoro cepeno-
BUIIa (e-Cepe0OBHUIIla) HABYAIILHOTO 3aKiany, sike 3a0e3leuye MiaATpUMKY
OCHOBHHX ()YHKIII YIpPaBIiHHS HABYAJHHO-BUXOBHHM IIPOLIECOM, 1 peai-
3YETBCS SIK €JICKTPOHHUI KaOiHEeT MUPeKTopa i eleKTPOHHUI KabiHeT 0aThb-
KiB; 3aCO0IB AJII CTBOPCHHSI MEPEeXi €-CepeOBHI HaBYAIBHUX 3aKJIAIiB 3
MOXJIMBICTIO (popMyBaHHS cryibHOT 0a3u EOP, BUKOHaHHS CHIJIBHUX IPOEK-
TiB; 3aC00IB /Il CTBOPEHHS 1 MIATPUMKH MEPEeXi, NPU3HAUCHOT JUIs B3aEMO-
Jii cy0’eKTiB — y4acHHUKIB, B TOMY YHCJi Oprasizamii poOOTH HaJ rpymno-
BUMH mpoektamu. Jlocin BrpoBamkerns mobiSchool mokasye, 1o, okxpim
1iJedl 03HAYeHMX BHIIE, JOCATAIOTHCS MOXIiAHI IiJIi: OopraHizamis Ta Mija-
TPUMKa OCBITHBLOI JiSUTLHOCTI MEIAroriB Ta CTyAeHTIB (YIHIB) 3a BCiX Gopm
HaBYaHHS; MIABUIIEHHS SIKOCTI OCBITH; 3aJydeHHS AiaCIIOPH 0 OTPUMAHHS
YKpaiHCBKO1 OCBiTH; 3a0e3MedeHHs TOCTYIHOCTI SKICHO{ OCBIiTH, 30KpeMa
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ocobaM, sIKi: TOTPeOyIOTh iHKIIO3UBHOTO HABYAHHS; IPOXUBAIOTH B JICTIpe-
CHBHHX pailoHaX; 3HaXOIITHCS HAa THMYACOBO OKYIOBaHHMX TEPHUTOPIAX
VYxpaian, B 30HI ATO; nepemimeni i3 30au ATO; a Takox B mepion Ka-
paHTHHY, TaHEMil, 3aXBOPIOBAaHb AiTEH Ha TOBrOTPHBAJi XBOPOOH; KON, B
CHITy CKJIAQIHOI €KOHOMIUHOi CHTyamii B KpaiHi, CTAalOThCS BHMYILICHI Tie-
pepBu B HaBuaHHi. ComiansHuN eeKT: 3abe3neueHHs HelepepPBHOCTI OCBIT-
HBOTO TIpolLiecy (TTOBHO(OpPMATHE TUCTAHIIIHHE HABYaHHS); 3a0€3IICUCHHS BiJlb-
HOT'O JIOCTYIY JI0 OTPUMaHHS OCBITH BCIiX i KOKHOTO, y T.4. 0ci0 3 Binja-
JICHUX 1 JIENPECUBHUX paioHiB; OCi0, 110 NMPOXXKMBAIOTh HAa HE KOHTPOJIHO-
BaHMX YKpaiHOIO TEPUTOPISX Ta THX, XTO MOTPEOYye IHKIFO3UBHOTO HaBUAHHSI.

Jlitepatypa

1. buxos B. 0. HaBuansHe cepemoBuie CydacHHUX IEAaroriqHUX
cucreM [Emextponnmii pecypc] / B. FO. bukos // Ocita 3amopi3pkoro
kpat. — Pexxum moctymy: http://virtkafedra.ucoz.ua/el_gurnal /pages/vypl/
Bykov.pdf

2. Kapramosa JI. A. IndopmaniitHo-0CBITHE cCepeOBHIIE CUCTEMH
npodeciitHo-TexHiYHOI ocBiTH: Npobiemu Ta nepcnektusu / JI. A. Kapra-
moBa // HaykoBuii BicHuk IHCTHTYTY Tpodeciiino-TexHiuHoi ocBiT HAITH
VYxpainu. [Ipodeciiina nenarorika : 360. Hayk. np. / [HcT-T npod.-Tex. ocBiTh
HAIIH VYxkpaiam ; pemkon.: B. O. PagkeBwmu (romoBa) Ta iH. — Kuis
Homirpadcepric, 2015. — Bum. 9. — C. 72-78.

BIL/IMB IHTEPHET-PECYPCIB
HA BUXOBAHHA CYYACHOI JIIOJUHHA

Mouyux P.
Kam aneywv-Tloodinbcokuili Hayionanvhuil yHisepcumem imeni leana Ozienka

Bararo monei mouanu BHKOPHUCTOBYBATH BCECBITHIO MEPEXy HE
TUIBKK U poOOTH 4M NOIIYKY iH(OpMaLito, a sIK 3aci0 KUTTS. 3'sIBHIHCS
yaty, caiiTu 3HaoMCTB. JIIOau CHIATH THSIMH 1| HOYAMH TEPEIUCYIOTHCS,
TPalOThCS B irPH, MOXKYTh HaBiTh OJWH OAHOrO He OaunTu. BiamosimHo mo
HOBUX JIarHOCTUYHHMX PEKOMEHJalil, 1HTEepHET-3aJIeKHOI0 BU3HAETHCS
JIIOJIMHA, SIKa MTPOBOAMTH B MEPEXi HE MEHIIE MIICThOX TOJWH Ha JIEHb 1y
SIKOT criocTepiraBcst IOHAHMEHIIIE OJJMH 3 CUMITOMIB 3aJI€KHOCTI IIPOTITOM
TIOTIepeIHIX TPHOX MICsMLiB. 3a CTATHCTHKOIO, 54 % KOpHCTYBayiB y Billi BiJl
13 o 23 pokiB npoBoasATh B [HTEpHETI moaeHHO Bix 1 10 3 roauH, me 31%
cuauth B Mepexi no 4-6 romuH. IcHye kareropis Jtone, sika >KHBE
BipTyaslbHUM XHUTTAM 10 10 roxua Ha 100y i Gimeime. Bimpme 45% Beix
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ONUTAHUX 3aBWJIM, IO 0€3 IEPCOHAIBHOTO KOMITIOTEpa 1 MiIKIIOYSHHS 10
IaTepreTy BoHM He 3Mmorn O >kutd. Lle Oinbre, HiX I Oyab-IKOTO iH-
moro Memia-npucTporo (28 % Momommx IOACH HE MOXYTh KHTH 0e3
MobinpHOTO Tenedony, 11 % — 6e3 Tenesizopa).

3a BCIO iCTOpIifO JIO/ACTBA HE OYINO IIe TAaKOTO 4acy, KOJIH JIIoIu O
HE CTpaKAalId Bil sSKHX-HEOyIb 3ajexHocTeil. Komm 1oTepHa 3aiexHicTh
PO3BUBAETRCS IIBHUIIIE, HDK aJKOroiisM. JlocTaTHRO miBTOpa poKy. CKiMbKH
aiteil B YKpaiHi Bke J0Trpajiocst 10 CTaHy «irporojikay, HiXTO He Mipaxo-
ByBaB. AJjie o ix O6arato — Bxke (akt. [liTH, sKi Maike Bech BIIbHHN Yac
MPOBOIATh B IHTEpHETI — peanbHICTh CHOTOAHINIHROTO IHA. Hacmimku ms
MOJIOJIOTO OPTaHi3MYy PEryJIpHOrO 0araTOrOAWHHOTO CHIIHHS y BipTyallb-
HOMY CBITI, IEPEHACHYEHOMY BUIIPOMIHIOBAHHSMH BiJ] KOMII I0TEpIB, IUIAHIIIE-
TiB, CMapT(OHIB, «IOBrOTparyi» BHABIAIOTHCS Mi3HimIe. Hanpukman, y 6e3-
LTI — XKIHOYOMY, 1 4OJIOBIYOMY. A Iie BTpara 30py, JPaTiBIUBICTh, MiJBHU-
ieHa 30yIMBICTD 1 CTOMITIOBAHICTD, TIOPYILEHHS CHY a00, HABIAKH, COHJIUBICTB.

3HauHy KIUIBKICTh BUIBHOTO 4Yacy Cy4YacHa MOJIOJIb BUTpayae Ha
CHIIKyBaHHA y Mepexi IHTepHeT. SIKmo He 3armmOIIOBaTHCh y NHUTAHHS
KOPHUCHOCTI [HTEpHETY OYEBHIHHMM CTa€, IO BiH Ma€ OLIbIIC MO3UTUBHHUX
puc, Hixk HeraTuBHUX. CydacHa MOJIO/b HACTLIBKH 3BHKJIA CIIUIKYBAaTHCh 32
JIOTTIOMOTOI0 Mepeki IHTepHeT, 110 MOXHa CKa3aTH BOHA <OKHBE» y Hid. I3
CTPIMKMM pPOCTOM IIOIYJISIPHOCTI IHTEpHETY Ta BIpTyalbHOTO KHTTS, MO-
JIOJTh TIOCTYIIOBO 3a0yBa€ MPO peabHEe CIHIIKYBAaHHS, CIIEMCHTAPHI MpaBHiia
€THUKETY Ta BUXOBAHHS Ta IMIOBHICTIO 3aHYPIOETHCS Y BIPTyaJIbHUH CBIT.

Mepexa MpornoHye yHiKaJlbHE CEepe/IOBHIIIE, IKOMY HEMA€e aHajIora
B peaJbHOMY CBiTi. Y BHIIaJKy iHTEPHET-3aJIC)KHOCTI OLIBIIICTh TEepeBar,
NIPUBHECEHUX |HTEpHETOM B KUTTS JIIOACH, nepeTBopuiucsa Ha 370. [Ipoc-
THI1 JOCTYI 10 BEJINUE3HUX CXOBUIN iH(pOpMaIlii, CiporieHa mpoueaypa Io-
LIYKY — BCE 1€ € MiJMOTO0 ISl Pi3HUX BepcTB HaceneHHs. O/IHaK 1ie %K CTallo
OITHUM 3 BHIIB 0000l npuxmwibHOCTI 10 [HTepHeTy. Tlomyk HoBoro milicHO
HECKIHUYeHHHH 1 3arpokye iH(pOpMalifHUM IEepEeBAaHTAKEHHSIM — CHTYAL€I0,
KOJIM JIIOJIHA HE MOYKE CIIOKIHHO CIIpHMAaTH HaBiTh HEOOXIHY 1H(pOpMALIIIO.

[oBcromHe BUKOpHcTaHHS [HTEpHETY HAa POOOTI MM Yac pododoro
JIHSI CTIOYATKY B IEPEpBax, a MOTIM 1 3aMicTh poOOTH, ITpoBeaeHHs B [HTEp-
HETi BChOTO BUIBHOTO Yacy — i€ TIJIbKH €Taly PO3BUTKY 3ajexHocTi. CyM-
HUM TJICYMKOM € a0COJIFOTHA HEMOJKJIMBICTH MPOBOAWTH HYac 1032 OH-
naiiHOM. BifgcyTHiCTh MOXKIIMBOCTI HOTPAaNUTH B IHTEpHET 1 3aiiHATHCS Y00~
JICHOIO CIPaBOI0, OyJb TO CHINKYBaHHSI, cepdiHr abo OHIAWH-ITpH, IPU3BO-
JUTH 10 Jenpecii, paTiBIMBOCTI i BHHUKHEHHS HaB S3JIUBOI 17e1.

YacTo, HaMarar4nch SKOMora Oiblle 9acy IPUCBSITHTH OHJIAWHY,
IHTEpHET-3aJIe)KHI KOPUCTYBadi NPUCBAYYIOTH LLOMY 4ac, BiJIBEICHHUH IS
CHY, 1, IK HaCJIiZIOK, OTPUMYIOTh CEpHO3HI MpobIeMHu, OB’ s13aHi 3 Pi3HIHUM
3JI0POB’SIM 1 3araJbHUM CaMOIIOYYTTSIM.

95



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,
Hajduszoboszlo, Hungary

[HTepHET-3aIeKHICTE — IE PadiCTh, eiidopis, BIICYTHICTH KOHTPOIIIO
HaJI 9acoM IIpH 3HAXO/KCHHI B Mepexki, a IpH BiACYTHOCTI MOXIHUBOCTI
MOTPAMTH Yy BIPTyaJibHY peajbHICTh — IPHUTHIYECHICTh, OPOXKHEYa 1 Je-
npecis. Lle Moxe CynpoBOKyBaTUCS COMaTHIHUMH HOPYIICHHAMH — Pi33i0
1 CyXIiCTIO B 04ax, OOieM y CruHI 1 JIKTAX. [HIIMMU HaciilkaMH iHTepHeT-
3aJIeKHOCTI MOXKYTh CTAaTH 3MiHH B XapaKTepi, irHOpyBaHHS JTOMAIIHIX 000-
B’SI3KIB 1 3arajibHa 0ai1yKiCTb.

Iotpamsioun B Mepexy, NIOIUHA MPOXOANUTH SK MIHIMYM IT SITh
CTajiil CHiNKyBaHHS 3 BIpTyaJbHMM cBiTOM. Ha mepmriii cranxii HoBawok
TIJIPKH HaMaraeThcs 9Y0roch HaBUMTHCS. Ha npyriit — mronnHa, BxKe 3HaioMa
3 Mepeskero, BAKOPUCTOBYE ii aiist pobotu i 1uist po3Baru. Tpets, HaiicTpai-
Hilla cranis, — e Koau [HTepHEeT cTae BCiM, BECh Yac BHUTPAda€ThCS Ha
BIpTyaJlbHE JKUTTS, SIKOMY HiANOPSIKOBAaHO BCE B JKUTTI peasbHOMYy. Ha
YeTBEePTiH cTazii HacTae po3yapyBaHHS i THMYACOBE IOBEPHEHHS B CIIPaBIK-
Hiit cBiT. [1’sTa — HalirapMOHIYHINIA CTaIisl, KOJM KOPUCTYBay MPOMIIOB BCi
eTany BiTHOCHH 3 [HTepHETOM Ta PO3yMHO BHKOPHCTOBYE HOTO MOSKJIMBOCTI
B po0OOTI 1 MOBCAKACHHOMY XKUTTI. Ha anb, neski KopucTyBadi, 3aIHIINB-
IIMCh Ha TPETiH cTafii, CTal0Th iIHTePHET-3aICKHIMU.

He MoxHa 3BMHYBadyBaTH y BUHHMKalOUMX MpoOieMax TUIbKkU [HTep-
HeT. [[y1s TOBapuCHKUX JIIOAEH MEpEeKeBE CIIUIKYBaHHS CTAHE JOMOBHEHHSIM
JI0 peajbHOro, a He 3aMiHUTh iforo. [Ipobiemu, sIKi CIUTMBIM Ha MMOBEPXHIO
3aBIsIKM [HTEepHETY, HacmpaBi JexaTs HabaraTo riuudmre. [HTepHeT-3amexK-
HICTh — 11 TUIBKK OJMH 3 iXHiX MposBiB. [[ITKOM MOXJIHBO, IO 3a BiICYT-
HOcTi [HTepHETY BOHHM IPOCTO B3sUTH O iHITY (hopMmy.

Jyist TFOIMHE 31 3JI0POBOIO MICUXIKOIO SIEKTPOHHA MMoIITa, Skype Ta
ICQ craroTh TiNBKU (HOPMOIO CIIIKYBAHHS 1 3pyYHHM 3aCO00M 3B’SI3KY, a
SIKIIO Y KOPHCTYBaya € npoOJieMH B CIUJIKYBaHHI 3 IHIIUMH JIFOJBMH, LIiJI-
KOM MOYXE€ BUHUKHYTH 3aJI€XKHICTbh, TaK 5K, IPUHIIOBIIN B Mepexy, 3aBxKI1
MOYKHa 3HaWTH CITIBPO3MOBHUKA, HEXal HaBiTh HA OJIMH Pa3.

Hespaxaroun Ha 11i ymaBaHi o4eBHIHI ()aKTH, B TPeCi PETyISIpHO
3’SIBISIIOTBCSL MMyOutikalii nmpo mkoay IHTepHeTy. Y SKOCTI OJHOTO 3 apry-
MEHTIB TIPHUBOJITH IHTEPHET-3NICKHICTh. OJJHAK 3 TAKMM JK€ YCITIXOM MOKHA
BECTH MOBY TIPO IIKOAY KaBH a00 aBTOMOOLTIB, sSIKi, SIK 1 6arato iHOIOro (B
ToMy 4McIi i [HTepHeT), mpuHecan moasiM KoM(pOopT 1 IpHeEMHI eMolii. Ane
BUIIPOOYBaHHS [HTEPHETOM 3MOIJIM BUTPUMATH HE BCi, IEPETBOPHUBLIN HOTO
i3 3ac00y 3py4YHOro JOCTYIy JO iH(popMamii B XBOPOOIHBY 3alICKHICTb.
Bapro moxymaru npo Te, 110 MPHU3BEIO JaHUX JIIOJeH 0 1BOro, a He Bi-
IaTH Ha [HTEpHET SIPJIMK «HAPKOTUKY» ISl Cy4acHOI MOJIOJI.

InTepHeT Hagae KOpHUCTyBayaM abCOIIOTHO YHIKaJIbHI MOXIIMBOCTI,
HETOCSDKHI OibIe Hife.

Skmii mie cBiT, OKpiM [HTEpHETY, MOKHA TaK MPOCTO BKJIIOYMTH i
BHUMKHYTH 3a BJIACHUM OaxkaHHsAM? VY SKOMY Ie MICIli MOXKHa MIOpasy
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rpaTe HOBY poib? [le me MoxHa 3a0yTH Ipo IpiOHUII, OTpyHHE pearbHe
JKHUTTS, 3HAUTH CIIIBPO3SMOBHHKA 1 BUJIATH TyITy?

Ipamroroun B Mepexi, MOXKHaA MOBHICTIO BITYYTH HECKIHYCHHICTh
cBiTy. BiH Bech mepeq TIOIMHOI0, MOXKHA TOOYBaTH B Oyab-sKiil KpaiHi abo
MICTi 3a JOTOMOTOI0 BikHa Opaysepa. IIpore He Bci po3yMilOTh, IIO IIe
TUTBKH KapTHHKH, (hoTorpadii i cimoBa. J[MBISUIICE HA HUX, HABPSI YU MOKHA
BimayTn Kpacy Hiarapcekoro Bomocmamy, Bemmd cobopy Casroro Ilerpa abo
BHTOHYEHICTH ElieneBoi Bexi.

BipryanpHuii cBiT — I¢ TINBKH IIE€ OJHA PEajbHICTH, CTBOpEHA
JIOABMH, — KOXKHUM JIs BIacHUX Iied. Komych BiH moTpiOHME it po-
0otu, iHIIOMY — JUIs CHiJKyBaHHs. He BapTo 3a0yBaTH, 10 TYT, 1032 BIK-
HOM Opay3epa, € 0arato He MEHII I[IKABOTO, 1 TUIBKU SIKIIO, MMOMABIIU Y
BIpTyaJIbHUI CBIT, JIOJUHA MOXE 3 JIETKICTIO NOBEPHYTHCS B CIIPaBXKHIM,
CBIT €JIGKTPOHHOI MOIITH Ta BeO-CalTiB Oy/e MO-CIPaBXHbOMY I[IKaBUM 1
KOPUCHUM. MO>KHa CKa3aTH, 10 1HTEPHET-3aJIEKHICTh € AIHCHO Ay>Ke BaXK-
JIMBOIO 1 aKTyabHOIO Mpo0IeMoro choroaeHHs. [Ipobiema mBHIKO MOMMpIO-
€Thcs 1 HaOyBa€e CBITOBOTO 3HAYCHHS. 3aBIAHHSIM OTOUYYIOUHX 1 IIEIaroriB €
BUSBIIEHHS I1i€] 3aJIEKHOCTI 1 BceOiuHa JormoMora i il moIoIaHHs.
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CeKkuus npo6JsieM BbICHIEro 060pa3oBaHUA

HIATIOTOBKA MAT'ICTPIB 3A CIIEHIAJIBHICTIO
«bBYAIBHULTBO TA HUBIJIBHA THKEHEPISI»

Temyn I B.l, Adganacvesa JI. B.Z, besknybenro 1. C‘3, Jlemioosa O. o.*
Ygalinagetun@gmail.com, 1D orcid.org/000-0002-3317-3456
Zafanasieva2709gmail.com
3i.bezk|ubenko@gmaiI.com, ID orcid.org/0000-0002-9149-4178
*demelen@gmail.com

B craTTi anHanizyeTbcs OCOOIMBOCTI MiArOTOBKH MaricTpiB 3a cIe-
uianbHicTIO 192 «ByAiBHULTBO Ta LMBUIbHA 1HXKEHepis. Po3risHyTi mpo-
rpaMH MiATOTOBKM MaricTpiB 3aJie’KHO BiJl TEPMiHY IiATOTOBKH, BUMOTH JIO
3MiCTy OUIIOMHEX pOOIT, 000B’SI3KM KEPIBHUKIB 1 0COOIMBOCTI MEPEBIpKU
poOiT Ha HASABHICTH ILIATIATY.

Bynisempamii hakynpreT KHiBCHKOrO HAIiOHANEHOTO YHIBEPCHTETY
OynmiBauTBa 1 apxiTektypu (KHYBA) 3nificHroe miaroToBKy MaricTpiB 3a
criemianbHICTIO «ByNIBHUIITBO Ta IUBUTIFHA iHXKeHepis». Maricrepchkuil pi-
BEHBb BUINOI OCBITH BiIIOBiZa€ ChOMOMY KBaiidikariiiHomy piBaro Harrio-
HallbHOT pamMKH KBanidikarii 1 nependadae 3100yTTs CTYyIEHTOM IMOTJINO-
JICHUX TEOPETUYHUX Ta/ab0 MpaKTHYHUX 3HAHb, YMiHb, HABUYOK 3a 00Opa-
HOKO CHCMiaJbHICTIO (YH CHeIiai3alli€o), 3arajbHUX 3acaj] METO0JIOril
HayKoBOI Ta/ab0 mpodeciiHOi IisIbHOCTI, 1HIIMX KOMIIETEHTHOCTEH, I10-
CTaTHIX JuIl €()eKTHBHOIO BHUKOHAHHS 3aBJaHb IHHOBAI[IMHOTO XapakTepy
BiJIIOBiTHOTO PiBHS MpodeciitHOT AIsITBHOCTI.

Marictp — OCBITHIH CTYIiHbB, IO 3000YBAETHCSI HAa IPYrOMY DiBHI
BUILOT OCBITH Ta HPUCY/KYETHCS B PE3YJIbTATI YCHIIIHOTO BUKOHAHHS 3]10-
OyBadeM BHUIIOI OCBITH BiJIOBiTHOI OCBITHBROI porpamu. CTyIiHb MaricTpa
3100yBA€ETHCS 32 OCBITHRO-TIPOQECiHHOIO a00 33 OCBITHHO-HAYKOBOIO IPOTPAMOIO.

Ocoba mae mpaBo 3700yBaTH CTYIiHB MaricTpa 3a YyMOBH HasB-
HOCTI B Hei cTyneHs 6akanaBpa abo crieriamicTa.

Po3noain 3MicTy mporpaMu MiATOTOBKH MAaricTpiB 3aJIS)KHO Bij
TEpMiHYy MiATOTOBKH:

— MaricTpy 3a OCBITHBO-TIPO(ECIHHOIO TPOTrpamMoIo 3 00CITOM ITij-
rotoBkH 90 kpeautiB (TepMiH HaBuaHHS 1 pik 4 micsui): 60 kpeautiB ECTS —
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teopetnyHa miaroroska; 30 kpeanutiB ECTS — mpakTiyHa miaroToBKa, BH-
KOHaHHS Ta 3aXUCT AUIUIOMHOI po0OOTH;

— MariCTpH 3a OCBITHBO-TIPOQECIHHOI0 MPOTPaMOI0 3 00CATOM IIif-
rotoBkd 120 kpenutiB (TepMiH HaB4aHHS 1 pik 9 MicsuiB): 75 KpeauTiB
ECTS rteopernuna nigroroska; 45 kpenur ECTS — npaktuuHa miaroroska,
BUKOHAHHA Ta 3aXHCT AWIUIOMHOI poOoTH (pekoMeHmoBaHO 25% HayKoBa
yacTuHa, 75% — npakTuyHa);

— MaricTpy 3a OCBITHHO-HayKOBOIO IPOIPaMor0 3 0OCSATOM IIiJro-
toBKH 120 kpemutiB (TepmiH HaB4aHHA | pik 9 MicsamiB): 60 kpenutis ECTS
TeopernuHa miaroroka; 30 kpeautie ECTS — HaykoBo-1oCIiIHA TiTOTOBKA;
30 kpemutie ECTS — npakTiyHa miAr0TOBKA, BUKOHAHHS Ta 3aXHCT AUTUIOMHOT
pobotu (pexomennoBano 50 % HaykoBa yactuHa, 50 % — MpakTHYHA);

HaykoBo-nmocnizHa ckiiagoBa MariCTepcbKUX MporpaM Mae OyTH
OB ’s13aHa 3 HAYKOBOKO MPOOJIEMATHKOI BHITYCKOBOI KadeJpH Ta CIPSMO-
BaHa Ha ()OPMYBAHHS KOMIICTCHIIIH IPOBEACHHS HAYKOBHUX.

JumnoMHa poboTa MaricTpa siBIIsSi€ COO0I0 3aKiHUCHY TCOPETHIHY
a00 eKCIepUMEeHTalIbHY HayKOBO-IOCIIIHY pOOOTY, MOB’SI3aHy 3 BUpILICH-
HSM aKTyaJbHUX 3aBJaHb OYHiBHUIITBA, 00OYMOBICHUX OCOOIMBOCTSIMH Mij-
TOTOBKH 3 IIEBHOI cremianbHOCTI. BoHa € kBamidikariitHolo poboToro, sika
BUKOHYETHCSI MAriCTpaHTOM CaMOCTIHHO MiJ] KEPIBHUIITBOM HayKOBOTO Ke-
piBHUKA, 1 Mae OyTH MOB’s3aHa 3 BUPIIICHHSM KOHKPETHHX HAayKOBHX abo
MIPUKIIAHAX 337134, sIKi 00yMOBIICHI CTICIH()IKOIO BiTIOBIIHOI CITEIiaIbHOCTI.
JurnoMHa pobOTa MaricTpa BUKOHYETBCS Ha 0a3i TCOPETHYHHX 3HAHB 1
MPaKTHYHOT'O JOCBiy, OTPUMAaHHUX CTYAEHTOM MPOTSITOM YChOTO TEpMiHY
HaBYaHHS, a TAKOX CaMOCTIHHOI HaykoBo-mociiaHoi podotu. Pobora ma-
rictpa Mae OyTH pe3ybTaToOM 3aKiHYEHOT0 HAYKOBOTO JOCIHIIKEHHS, MaTH
BHYTPIIIHIO €HICTB 1 CBITYHUTH PO TE, IO aBTOP BOJIOJIE CyYaCHUMHU Me-
TOJaMHU HAyKOBHX JOCIIHKEHD 1 CIIPOMOYKHUI CaMOCTIMHO BHUpIIIyBaTH Hay-
KOBI 33J1a4i, sIKi MalOTh TEOPETUYHE i MPAKTUYHE 3HAUYCHHS B OYIiBHUIITBI.

Jlo KepiBHHITBAa MaricTpamH JOIYCKarOThCS IPOQecopu Ta ao-
LIEHTH BulyckoBux kadeap OyaienbHoro dakynsrery KHYBA. 3a ogHum
KEpIBHUKOM 3aKpiIUIIeETbcsi He Oinblie 5 marictpiB. HaykoBuil kepiBHHK
NIpU3HAYa€eThes 3a MPONO3UIIi€l0 KadeapH Uil KOXKHOTO CTY/AEHTa iHAMBI-
JyaJlbHO HaKa30M PEKTOpa YHIBEPCHTETY OJIHOYACHO 13 3aTBEpIKEHHSIM
TeM JUIUTIOMHUX POOiT.

HaykoBuii KepiBHHMK nomnomarae CTyIeHTY y (OPMYyBaHHI CTpyK-
TypH (CKJIaJiaHHI IJIaHy) Maricrepchbkoi IUIUIOMHOI pOOOTH, BUIAE CTYIEHTY
IHAWBiAyanbHE 3aBAAaHHS Ha ii BUKOHAHHS, CTIpUse y 10O0Opi HAYKOBOTO Ta
NIPAaKTHYHOT'O MaTepially, HaJla€ CUCTEMaTHYHI KOHCYJbTalii MO0 3MICTY
Ta oOpMIICHHSI POOOTH, KOHTPOJIIOE HAYKOBUII PiBEHb POOOTH, JOAEP KaHHS
perimaMeHTy ii MIATOTOBKHM, Ja€ peKoMeHAamii mono ii BIOCKOHaNCHHS,
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TOTy€e BIATYK PO poOOTy i 3araJbHUA BHCHOBOK IOJO0 MOXKJIHBOCTI IIO-
IICKY AWIUIOMHOI pOOOTH /10 3aXMCTY B ATecTalliliHii ek3aMeHaliiHii KoMicii.

OcHOBHI 000B’S3KHM HAyKOBOTO KEpiBHMKA TUILUIOMHOI poOOTH
Maricrpa:

— HaJlaHH KOHCYJIBTAIil Ha eTari oOpaHHS TEMH, CKIaJaHHS CTPYK-
TypH, IIJ 4ac BUKOHAHHS Ta IiJATOTOBKHM BHCTYITY U IIPE3EHTALlil Ha 3aXHCTI
MaricTepchKoi TUITOMHOI pOOOTH B ATecTalliifHii ek3aMeHamiiHi i KOMICii;

— CBO€YACHAa BUJAAYa CTYJCHTY 3aBJaHHS Ha BHUKOHAHHS JMILUIOM-
HOi POOOTH, TMOTOMKCHHS KaJeHAAapHOTO rpadika BHKOHAHHS POOOTH Ta
HaJIaHHS JIOTIOMOTH CTYZEHTY y BU3HAYCHHI MEPETiKy MUTaHb 1 KOHTPOJIb 32
HOTO TOTPUMAaHHIM 3 OOKY CTyJCHTa;

— NPaKTHYHUX MaTepiaiiB, sKi HAJIC)KUTh BUBYUTH W 3i0paTH 1ist
BHKOHAaHHA po0OOTH, a TaKOX y MiAO0OpPI HOPMATHBHO-TIPABOBHX i HAYKOBHX
JDKepell, IHIINX MaTepialliB, SKi JOIIJILHO BUKOPUCTOBYBATH IPH BUKOHAHHI
JUTUIOMHOI po0OoTH;

— mepeBipka MPOMDKHHUX €TalliB BUKOHAHHS CTYIEHTOM OKPEMHX
pO3aiiiB i Beiel poOOTH Ta HalaHHS JOMIOMOTH B 1i HAYKOBOMY peAaryBaHHi,

— MepeBipka 3MICTy poOOTH Ha MPEAMET: BIAMOBIMHOCTI 3MICTY
poOotu 1i Temi (Ha3Bi MAPO3ALTIB, PO3ALTIB, POOOTH B LIJIOMY); HAYKOBOCTI,
TTMOWHM JIOCTIJDKEHHS, PIBHS pe3y/bTaTiB BUKOHAHOI pOOOTH, CaMOCTiM-
HOCTI BUKOHAHHS TUTUTIOMHOI pOOOTH, 3aBEPIICHOCTI poOOTH, BiIOBITHOCTI
BHMOTaM 11010 0pOpMJICHHS Ta iH.;

— KOOpIMHALSI pOOOTH MariCTpaHTa Ta KOHCYJBTAHTIB 32 PO3/ILUIaMHu;

— mepeBipKa 3aBeplIeHoi Mpaii Ta BUPIMIEHHS MUTaHHS PO JI0-
ITYCK 11 10 po3mIsAay B KOMICIT 3 TONIEPeHHOTO 3aXHUCTY TUITIOMHUX POOIT;

— mepeBipKa BiJITOBIHOCTI €JIeKTPOHHOI Bepcii Maricrepchkol Aui-
JIOMHOT poOOTH pyKomucy (ITiJ Yac mepeaadi il Ha kadenpy);

— iHpopmyBaHHs KadeapH MPO XiJ BUKOHAHHS CTYAEHTOM Maric-
TEPCHKOI JUIUIOMHOI po0OOTH Yy BUNAAKy HemoAep)kaHHS rpadika miaro-
TOBKH OKPEMHX PO3JILIiB 1 pOOOTH B LIIJIOMY;

— y4acTh y poOOTi KOMicii 3 HONEPEeJHbOr0 3aXUCTy Ta 3aciIaHHs
ATecTaIiitHol eK3aMeHAIliifHOT KOMICIl M 9ac 3aXHCTy CTyICHTaMH [UII-
JIOMHHX POOIT, HAYKOBE KEPIBHULITBO SIKUMH BiH 3/11HCHIOBAB.

KoHTponb 3a IpaBUIIBHICTIO OpTaHi3allil Ta CBOEYACHICTIO BUKO-
HaHHS MaricTepchKux pobiT Ha Kadeapi 3AIHCHIOE 3aBiTyBay BHITYCKOBOI
Kagenpu.

T'oToBa gumnomHa poOoTa MaricTpa MOJAEThCS HA PELECH3yBAaHHS.
Penienzenrom Moxxe OyTtH mpodecop/noneHT iHmoi kadenpu (BHYTpiIIHIH
peneH3eHT) abo MPeACTaBHUK BHPOOHMIITBA UM IHIIOTO HABYAIHHOTO 3a-
KJaay (30BHILIHINA perieH3eHT). Penen3yBanHs MaricTepcbkoi poOOTH Ha Tiit
caMmiii kadenpi, 16 BOHa BUKOHYBallach, 3a00pOHEHE. 30BHIITHS peleH3is
Mae OyTH 3aBipeHa Me4aTKOI0 OpraHizarlii.
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Jis mBUAKOTO MOHECEHHS IO aTecTalliifHol Kowicii iHpopmamii
mpo 3100yBava, IKUH MPUUAIIOB Ha 3aXHUCT POOOTH Ta MPO 3MICT AUTUIOMHOT
poboTi po3polbIIsiEThes pe3tome o0csroM 1,5—2 cTOpiHKH, B TKOMY BKa3aHi:
6i0miorpadiuni mani 3m00yBada, oOcsar poOOTH, MpoOIeMH, SKi aHATi3y-
IOTBCS, 3MICT pO3ALIiB a00 eTamiB JOCIIHKSHHS, MiACYMKHA POOOTH.

ITepeBipka poOiT Ha HasABHICTH IUIATIATy BUKOHYETHCS O 3aXHCTY
poboTu y ek3aMeHalliiHii KoMicii 3rimHo «I1oJ0XKeHHS MPo 3aX0IH MO0
3amo0iraHHs akaJeMiqHoro Iiariary B KuiBChbKOMY HaI[iOHAIBHOMY YHIBEp-
cuTeTi OyNIBHHULTBA 1 apXiTEKTypH» BiIIOBIHOIO €KCHEPTHOIO KOMICI€lo,
CTBOPEHOIO Haka3oM pekTopa. [l mepeBipku Ha uiariat Ha Kadenpi cTBO-
PIOETBCS €TIEKTPOHHA 0a3a TUIUIOMHUX POOIT MaricTpiB Ta pe3loMe /10 HHX.
J1o 3aXuCTy OMyCKAaIOThCs JIMIIE POOOTH, SIKI IPOUILIM MEepEeBIpKy Ha Iuia-
riat, mpo IO € BiIIIOBiAHA TOBiAKA.

OPI'AHIBANIA ITPOBEJAEHHSI IPAKTUYHUX 3AHATD
METOJAOM AHAJII3Y KOHKPETHUX CUTYAIIIUL

IHemuoosa O. O.l, Hixozocsan H. I.Z, Llamposa 1. A.S, Tumox B. B.*
KHYEA, *demelenn@gmail.com; *nikonora27@ukr.net
%inna.satrova@gmail.com; KHYFA, “victoriatytok@gmail.com

B cyuyacHHX ymMOBax OCOOJHBOrO 3HAYCHHS HaOyBa€ aKTHBI3aLlis
HaBYAJILHOTO TPOLECY, MiIBUIIEHHS 1HANWBIAYaJbHOTO BILIMBY Ha KOYKHOTO
CTy/IeHTa y paMKax IpyrnoBoro Merosa HapyaHHs. L[pomMy, 3Ha4HOIO Mipo}O,
crpusie POBEJICHHS PAaKTUYHUX 3aHSATh 13 3aCTOCYBaHHSIM METOJNy aHalli3a
KOHKpPETHUX cHTyauiif. Taki 3aHATTS JONOMAararoTh CTYACHTaM 3aJIy4UTH
yci HaOyTI TEOpEeTHYHI 3HaHHS J0 PO3IJISLy Ta OLIHKK PI3HMX BapiaHTIB
pillIeHs, OpraHi3yBaTH JOTIYHUH MiAXiA JO 0OTOBOPEHHS MPOOIeM, 3aCBOITH
MIpaBHJIa BEICHHSI TUCKYCIi, ABUITUTH aHAIITHYHY MalCTepHICT, OOTPYH-
TOBYIOUHM 3alpOIIOHOBAHI PIIIEHHS Ta apryMEHTOBAHO 3aXHWIAIOYM CBOIO
MO3MIII0 Y Tporeci auckycid. KpiM Toro, BUKOpPHCTaHHS MBOTO METOAY B
HaBYAJIFHOMY TIPOIIECi 3HAYHO TOJIETIITYE Ta SKICHO TOKpaIye OOMiH iesMu y
Ipymi, PO3BUBAE Yy CTYACHTIB YMiHHA OpaTu yd4acTb y AMCKYCii, JIOT19HO i
MOCIIZIOBHO BHCJIOBJIIOBATH CBOi AYMKH, apryMEHTYBaTH 1 BiJICTOIOBAaTH
3alpONOHOBAHI pimeHHs. 3a JONOMOTOI0 JAaHOTO METOAY BHPIIIYIOTHCS
OCHOBHI 3aBJIaHHS HaBYaHHS CTYJCHTIB CAMOCTIMHOCTI IOITOBHEHHS 3HAHB,
BMIHHIO AyMaTH, aHaJi3yBaTH, POOWUTH BJIACHI BHCHOBKH, BHOCHTH IPOIIO-
3UIIIT 010 PO3B’I3aHHS MIPOOIIEM.

B KHYBA meron aHanizy KOHKPETHHX CHUTYaIliif 3aCTOCOBYETHCS
IIpY TIPOBEJICHHI NMPAaKTUYHHUX 3aHATh 3 «MapKeTHHIy» Ta «YTIpaBIiHHS
niepcoHasomM». ['0JIOBHI 1Tl pO3IIIsiAy CUTYallii Taki:
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1. Po3BHUTOK yIIpaBIiHCEKOTO MHUCJICHHS Y CTYACHTIB.

2. OBONOIHHS HABUYKAMHU KOJIEKTUBHOI pOOOTH, TPEHIHT TiJIOBOTO
CIUIKYBaHHS, BEJCHHS UCKYCIH Ta IPUHUHSTTS PillICHb.

3. BusBneHHS Pi3HUX TOYOK 30pY Ha MpoOJieMy Ta MUIAXH iI po3-
B’SI3aHHSL.

4. IlepeBipka piBHSI KOMYHIKATHBHUX 3Ii0HOCTE.
pHUCTaHHS CUCTEMHOTO TiIXOAY 0 BUPIMICHHS YIPaBIiHCHKAX MPOOIIEM.

Jlo mouyaTKy NpakTUYHUX 3aHATh CTYJCHTH INOBHHHI MaTtu HeoO-
XiTHU TeOpETHYHI 3HAHHS 3 BiAIIOBITHUX MUTAaHb Ta CYMIXHHUX THACIUILIIH.

3aHATTS OPraHi3yIOTHCS HACTYITHUM YHHOM.

AkaneMidHa TpyTa MOAUIAETHCS HA TpH irpoBi komanau. OxmHa 3
KOMaH/I BUCTYIIA€ B POJIi «reHeparopa izei», Apyra KoMaHia B poJii «Omo-
HEHTay», a TPETS B POIIi «apOiTpaxy».

dopMyBaTH KOMaHIM MOXKHA SIK 3a Oa)KaHHSAM y4YacCHHKIB, TaK 1 3a
BKa3iBKaMH BHKJIajada. SIKmo koMaHmu (GopMye BHKIanad, € CEHC MOEKC-
MEpUMEHTYBATH 31 CKJIalaMH KOMaH/1, 00’ €/IHaB B OJIHII KOMaH/i JiJiepiB, y
JpYyTiii — MEHII iHIMIaTUBHUX CTYJCHTIB, a y TpeTiii — Oe3iHilliaTHBHHUX,
HECTapaHHUX CTyAEHTIB. lle Moke MpU3BeCTH MO aKTUBI3alii MiSTIBHOCTI
ocTaHHIX. Ane Take (popMyBaHHS KOMaHJ{ MOKJINBO JIUIIE y MOJAIBIIOMY,
KOJIM CTYACHTH BUABJITH ce0€ B IPOLIEC] 3aHATh.

3a OGaxaHHSIM KOXKHA 3 KOMaHJ MOXX€ 0oOpaTH KamiTaHa I opra-
Hizauii podotu. Komanau po3MilytoThest B 2y JUTOPIl KOMITAKTHO Ta BiJIOK-
pPEMIIEHO OJHA BiJ OJMHOI, Tak 100 OYJIO 3pYYHO MPOBOIUTH OOTOBOPECHHS
npoOiieM B Maiux rpynax. Ha 3aHSATTSX CTyJeHTH MOXYTh KOPHCTYBaTHCh
Oyab-SKOIO JIITEpaTyporo.

3aHATTS IPOBOAMTHCS 3 €TAIlaMHU:

[epmmit eram — KOpOTKWII BCTYH NpO XapakTep i OCOOJIMBOCTI
pillieHHs TPOOJIeM METOJIOM aHali3y KOHKPETHHX CUTYyalil, 3MICT CUTyalil,
TIOSICHEHHsI BUKJIJladya JI0 CHTYallii Ta 3aBJaHHS, a TaKOX BUXIJHI peKo-
MEH/IAIT I[0/10 PO3MIIAAY MPOOIEMH Ta OPSIIKY BUPIIICHHS 3aBIaHHS.

Jpyruii eran mojsrae B OLIHII CHUTyamii Ta po3poOI BapiaHTIB
pimeHHs npobiieMy KOMaHIaMH, 110 3MaralThCs.

KoxxHa komanma oOroBoproe mpobiemy Ta po3pobisie CBOi Ba-
piaHTH pimeHHS. Y3ro/pKeHi 3 yciMa 4jJeHaMH KOMaHIW BapiaHTH PillleHb
0OpMITIOIOTECS B NMUCBMOBOMY BHUTIIsiAi. PoboTta Ha apyromy erari mo-
BHHHA 3BEPIIUTHCS B TEPMiH, 1[0 BCTAHOBJIIOE BUKJIAaY.

Ha TtpersoMy erarni 3amponOHOBaHI BapiaHTH pillleHb IOMOBiga€
NIPEACTaBHUK KOXHOI KOMaH/IM 1 00rOBOPIOIOTH BCi CTYJEHTH aKaJleMIPyIIH.

Ha upomy erari po3ropTaeTbesi AUCKYCIsl, sika OBUHHA T0Ka3aTh
CTYHiHb OOIPYHTOBAHOCTI 3allPONOHOBAHMX PIlICHb, YH IUIAXH 1X MOLIYKY.
Buctynm ygacHUKIB MaroTh OyTH YITKUMH Ta IiecnpsMoBaHEME. {1 TOrO,
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mo0 auckycis Oyna »XBaBOIO, HOCHJIA IUIOBHHA i KOHKPETHHH XapakTep,
BHKJIA/Ia4 TIOBUHEH OPTaHi3yBaTH Ii MPOBEACHHS, CIPUATH 3aITyIEeHHIO CTY-
JICHTIB J10 aKTHBHOT'O OOTOBOPEHHS IPOOJIEM, 3a0X0UyBaTH 10 BUILHOTO 00-
MiHy ryMkamu. CaM BHKJIagad 110 MOXJIMBOCTI TIOBHHEH yTPHUMYBATHCS Bif
BTPY4YaHHs y 3MICTOBHY CYTh AMCKYycii. Big npaBunbHOI opranizauii auc-
Kycii 0araTo B 9OMy 3aJIeXKHUTh YCITiX 3aHATTSL.

Hebaxxano, mo6 B poni A0MOBiaviB po3poOJIEeHUX BapiaHTIB pi-
IICHHS BECh Yac BHUCTYNAJIW Ti caMi CTymeHTH. ToMmy mpH 0OTroBOpeHHI
HACTYIHHX TPOoOIeM B KOXKHIA KOMaH[II MiHSIOThCA qomoBinadi. Kpim Toro,
mpu OOTOBOpEHHI HACTYIHHX NPOOIEeM i KOMAaHAW MiHSIOTHCS POJISIMH,
OTxe Ko)kKHAa KOMaH/1a BUCTYIIUTH IO 4ep3i 1 B poili «reHepaTopa izmeit», i B
POJIi «OTIOHEHTAaY, 1 B POIIi «apOiTpaky».

OCHOBHI MOMEHTH JOTOBIICH i AUCKYCii (PIKCYIOTHCS HA TOIIII.

UYeTBepTuil eranm — MiJBENCHHS IIACYMKIB 1 OLIHKAa pe3yJbTaTiB
BUKJIafla4yeM, SIKUH BeJie 3aHSTT.

[pu minBeaeHHI MiACYMKIB iIrpOBOTO 3aHATTS TpeOa BUSBUTH CHLIb-
HICTh TMOTJIAIIB Ta X PO301’KHOCTI, 3pOOHUTH aHaNi3 HaWOUIbII XapaKTepPHUX
TIOMUJIOK.

Sk mpaBWIO, Kpaluid i3 3alpoNOHOBAaHMX BapiaHTIB He € AIHCHO
ONTHMAIBHUM 1 HE SBIsS€ COOOI0 BiloME BipHE OJHO3HAYHE PIIICHHS, a
(dopMyeThCS yJacHWKaMHU B Tporeci 3aHATTA. [HOAI BHKIamady He 000-
B’SI3KOBO JaBaTH OLIIHKY NPaBWJILHOCTI 3allPONOHOBAHMX PIlIEHb, a MOXHA
HABECTH IPHKIIAJ TOTO, SIK I pobieMa Oyira BUpilIeHa Ha MpakTHii. Toi
TaKy OI[IHKY CAMOCTIHHO 3pOOUTh KOKEH YYaCHUK AUCKYCII.

JlocBin mpoBENEHHS MPaKTUYHUX 3aHSATh METOJOM aHalli3y KOH-
kpetHux curyauiii B8 KHYBA cBiguuth, 110 CTyIEHTH i3 3alliKaBJEHICTIO,
AKTHUBHO BKJIFOYAIOTHCS 10 POOOTH, OOrOBOPIOIOTH 11 pe3yJbTaTH, 0X0ue
3alIMarOThCs 1X y3arajabHEHHSM.

JlirepaTypa

1. MapKeTHHT : METOJ. BKa3iBKH JI0 BUKOHAHHS MPAKTUYHHUX 3a-
HATH U CTYHICHTIB crierl. «MeHemKkMeHT opraHizariiny / ykiaam: O. ®. Kpas-
yenko, O. O. lemunoBa — Kuis : KHYBA, 2010. — 20 c.

2. YpaBiiHHSA TEPCOHAJIOM : METOJ. BKA3iBKU JIO BUKOHAHHS IIpaK-
TUYHUX 3aHATH JJIS CTYJACHTIB, SIKi HaBUarOThcA 3a HampsimoMm 6.030601
«Menemxment» / ykian.:. O. O. Jlemunosa, H. 1. Hikorocsn. — Kuis
KHVYBA, 2010. - 32 c.
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OCOBJIMBOCTI BUKJIAJAHHS BULIIOI MATEMATUKHA
B TEXHIYHOMY BH3

Besknybenxo I. C.X, Femyn I'. B2, Banina.O. 1.3
1i.bezklubenk0@gmaiI.com, ID orcid.org/0000-0002-9149-4178
%galinagetun@gmail.com, 1D orcid.org/000-0002-3317-3456
3Kuiscokuti nayionansrusi yisepcumem 6yoienuymea i apximexmypu
03680, m. Kuis, Ilosimpogromcokuii npocnexkm, 31

Kypc Bumoi MaremaTtuku B TEXHIYHOMY 3akiall € GpyHIaMEHTOM
MaTeMaTHYHOI MiATOTOBKH MaiHOyTHBOTO iH)XXEHEepa, OCHOBOIO (hOpMyBaHHS
Horo TBOpUOi Ta MpodeciiftHol aKTUBHOCTI. AJle iCHY€ Iijla HU3Ka MPHYHH,
SIKi TTIePENTKOKAI0Th OpPTaHi3allil mbOTo MpoIecy.

[Mo-miepmme, 3a3Bu4ail, — Kypc BHIOi MAaTEMAaTUKHA BHUKIATAETHCS
KJIaCHYHO, 0e3 ypaxXyBaHHS MPHUKIIAIHOI CIIPSIMOBAHOCTI peamety. [ligpyd-
HUKH, TOCIOHWKH, 3aJJaYHUKH 3 MAaTEMaTHKH HOCITH JOCTaTHHO (popmaib-
HHUH XapakTep, MICTATh BIOPABH TUIBKH OOYHCIIIOBAJIBHOIO XapakTepy i
Maibke He TPOMOHYIOTh 3a/ayu MPUKIATHOTO 3MICTY, PO3B’sI3aHHs SAKUX BHU-
Marae BiJl CTYACHTIB MO€IHAHHS MAaTEMAaTHYHUX 1 CHCIiaJIbHUX 3HaHb. [1o-
Jpyre, BiOYBaeThCs IMEPEPO3NOALT HABYAILHOTO HAaBAaHT)KEHHS Ha KO-
PHUCTh CaMOCTIHHOI pOOOTH CTYJIEHTIB, a OT)KE, 3MEHINYEThCS 4ac ay.u-
TOPHUX 3aHATh, IO TATHE 32 COOOO BiICYTHICTH MIKIIPEIMETHUX 3B’S3KiB
KypCy BHIIOI MaTEMATHKH i3 3arajlbHO-TEXHIYHUMH 1 CIICHiaTbHUMH J¥C-
mumutinamu. HaciigkoM mporo € ciiaOki HaBHYKH y BHKOPHUCTAaHHI MaTe-
MaTHYHOTO amapaTy MPH BUBYCHHI CTYJCHTAMH HPOQIIFHUX CIEIialbHIX
JIMCLMIUTIH.

Jus momonmaHHS IMX MpoOieM MoTpiOHa IHTEHCHMBHA Ta HAIo-
JierauBa po0O0Ta BHKIIAa4a Kypcy BHIIOI MATEMATUKU Y TICHIM B3aeMOIT 3
npodiIbHUMHE KadeapamH, sika CIIPsIMOBaHA HA HACTYITHI KPOKH:

— aKTHBI3ALliI0 MPOLECIB Mi3HAHHS;

— IHTEHCHBHICTh 3aCBOEHHS KOHKPETHHUX TEM;

— 3alliKaBJICHICTh CTY/ICHTIB;

— oprasizaito caMmocTiitHol poOOTH CTY/ICHTIB;

— TBOpYE CITUIKYBAaHHS BHUKIIAJAYiB 31 CTyICHTAMHU;

— BUKOPUCTAHHS KOMIT FOTEPHHX TE€XHOJIOTIH.

3B’530K 3 JUCHHUILTIHAMHU NPO(QUIEHOTO IUKIY 3HAYHO ITiJICHIIOE
iHTepec O BUBYCHHS MAaTEMATHYHHUX JUCIHUILUIIH, MiABHUIIYE MOTHBAIIO
HaByaHHS B HijoMy. [1oTpiOHO ONIOMOITH CTYy/€HTAM OTPUMATH YSIBICHHS
PO 3B’S130K MaTE€MATHKH 3 BIANOBITHUMH CIeLiaIbHOCTAMH. Lle MOXIHBO
JOCATTH 3a JIOTIOMOTOI0 TMPHUKIAIB, SKi 3MYIIYIOTh PO3YMITH, SIK€ BiIHO-
IIEHHS Ma€ MaTeMaTHKa 0 o0paHoi HUMH crierianbHoCTi. CTyIeHTH MaloTh
YCBiZOMITIOBaTH OOMEKEHICTh CBOiX 3HAHb 1 yMiHb, IIOB’s3aHY 3 OOMexe-
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HICTIO KUTBKOCTi TOIVH, BiIBEIEHNX HAa BUBUYCHHS JAHOTO PO3IUTY 1 Kypcy
MaTeMAaTHKH B IJIOMY, 1, OTXKe, — BCUIIKO 320X0YYBaTHCh O BUKOPUCTAHHS
JOJATKOBOTO MaTepiaiy.

Bucokuii piBeHp MaTeMaTHYHO{ IITOTOBKH — HEOOXiTHAa yMOBa
YCHIITHOCTI Ta 3amoTpeOOBaHOCTI BHITyCKHWKAa Ha PHWHKY mpami. [Ipame-
JaBIIi YEKAIOTh BiAg Moyonux (paxiBIiB TEXHIYHMX 3aKJIadiB BiAIOBiIaib-
HOCTI, 3/1aTHOCTI JIOTIYHO MUCJIMTH, aHAII3yBaTH 1 IPOTHO3YBAaTH PE3YJIb-
TaTH CBOET NisUIbHOCTI. | MaTeMaTHKa sikoMora Kparie crpusie GopMyBaHHIO
ux 3ai0Hocreil. Ha 3aHATTSAX, B polieci po3B’3yBaHHs [MOCTAaBJICHUX 33134
y CTYHIEHTIB (POPMYETHCS CUCTEMHICTh MHCJCHHS 1 Mil, 3A10HOCTI 10 aHa-
ni3y, abcTparyBaHHs, cucreMatu3anii. CTy/IeHTH OBUHHI OBOJIOJITH MaTe-
MaTU4YHUM OOYMCIIOBAIGHUM amapaTroM, METOJaMu JoKa3y Ta OOIDYHTY-
BaHHS PIllIeHb, 11€aTbHUMH MTOHATTAMH Ta a0CTPAaKTHUMH CTPYKTYPaMH.

Jlitepatypa

1. bamina O. I. Kypc Buioi MateMaTHKd B TEXHIYHOMY YHiBep-
cureti; motuBaniiauii miaxix / O. 1. bamina, FO. I1. Bynienko // Teopis Ta
METO/MKa HaBYaHHS MaTeMaTuky, (i3uky, iHGopMaTHKi : 30. HAYK. Ipallb.
Bumn. 11 : B 3 1. — Kpunuit Pir : Biggin KM, 2013 — T. 1 : Teopis ta mero-
MKa HaB4YaHHS Matematuku. — C. 18-22.

2. Besxiybenko 1. C. Jlesiki acTieKTH BHKJIaIaHHS AUCKPETHOI Mate-
MaTHKu B BilicbkoBomy 3aknafi / I. C. beskiybenko, B. €. Cuosuna // 17 mix-
Hap. HayK. koH(pepeHIis HTYY «KIlly», 2016. — C. 25-27.

3. Maciunuk 1. B. [Ipobnemu 3abe3nedeHHss MaTEMaTHYHOT ITiro-
TOBKM B mojiTexHiuHMX BH3 3 TOukH 30py HACTYMHOCTI MareMaTHYHOI
ocBity 1mkosipiB 1 cryaentiB / 1. B. Tlaciunuk, T. I1. Bac, 1. B. le6iub //
18 mixHap. Hayk. koH]. M. KpaBuyka, 2017. — Jlyupk—Kuis. — C. 301-305.

IEJIA U3YUYEHUWSA BBIIIE MATEMATHUKHA
U KOMIIETEHTHOCTHbBIU TOAXO

Ilonosa T. H., Pacmonyuna O. M.
Kepuenckuii 2ocyoapcmeenulii MOPCKOU MeXHOIOSUYECKULl YHUgepcument
katmatfiz223@yandex.ru

e BeICIIEr0 00pa30BaHMS ONPENEISIOTCS TOCYIApCTBOM M OCO-
OeHHOCTAMM OynyIiei npodeccHOHaNBHON NEeATeIbHOCTH CTY/IeHTOB. Takas
JIBYCTOPOHHOCTH IIPE/IoJIaraeT paccMaTpyuBaTrh LeJ OOydeHHUs B By3ax Kak
00pazoBaTeNbHBIA Pe3yNbTaT, ¥ Kak MHOTOTPaHHOE Pa3BUTHE JIMYHOCTH, BCTY-
TaloNIeH Ha CaMOCTOSATENbHBII MyTh TPYIOBOH JIEATEIBHOCTH.
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W3 MHOKECTBa Pa3IMYHBIX KIIACCH(MHUKAIINN [esiel 00ydeHIs MOKHO
BBIIICIUTD. HOPMAMUGHO-20CYOAPCHEEHHbIE e/, YCTAHABINBAEMBIE TOCY-
JapCTBEHHBIMH CTaHIapTaMHd M TPOQECCHOHATIBHBIMU TPEOOBaHUSIMU; 00-
U{eCmeEeHHO-COUUAanbHble Ueau — 3aBUCAT OT TpeOoBaHMIT 00IIecTBa K MPo-
(beccHOHAILHON MOJTOTOBKE JINYHOCTH, €€ CIIOCOOHOCTH K aJIalTaluy u 00-
IIEHHIO B COLMYME, YMEHHIO ()OPMHUPOBATH OTHOIICHNUS B OOILIECTBE, K TPYLY
U T.1.; MeMOOUKO-nedazozuveckue yeau, BIVSIONIME HA BBIOOp IEIaroron
TEXHOJIOTUI ¥ METOAMK ayJUTOPHOTO M BHEAYAMTOPHOTO OOYUYECHUS CTyICH-
TOB, obecnieunBaroniie (GpOpMHUPOBaHHE MHPOBO33PEHUS, €IUHON HaydHOI
KapTHHBI MHpa, 3HAHWUH; yeau pazeumus VHIUBUIYAIBHBIX OCOOCHHOCTEH,
TBOPYECKUX M HAay4YHBIX CHOCOOHOCTEH W @ochumanus oduieil u npodec-
CHOHAJIBHOM KYJBTYPBI ITIHOCTH.

CdhopmupoBaHHbIC Y OyIYIIUX CHCIUATHCTOB KOMICTCHIIUH CITyKaT
KPHUTEPHSAMH YPOBHS JOCTIDKCHUS IIEJIeH M3yUeHNS BBICIIEH MaTeMaTHKH:

— 00uweKy1bmypHas — CoCOOHOCTh K CAMOOPTaHU3AIMU U CaMo-
oOpa3oBaHUIO (TIPU M3y9YEHHH MATEMATHKH Pa3BHBAETCS JIOTHKA, YETKOCTb,
JJAKOHUYHOCTD, HACTOMYHUBOCTh U Ap., T.€. TAKUEC Ka4CCTBA, KOTOPLIC SABJIA-
10TCs1 0a30BBIMH IIPU CaMOOPTaHHU3AINH U CaMOOOPa30BaHNN);

— o0wenpogheccuonanvhple KOmMnemenyuu OXBaThIBAIOT BIIaJICHHE
MaTeMaTHYeCKUM allapaToM H3yYaeMbIX HayK (MaTeMaTHKa W ee ammapar
HaxO/sT NMPUJIOXKEHHE NPU ONHMCAaHWM, aHaju3e M 00pabOTKe NPOLECCOB U
SIBJICHHH; CIIOCOOHOCTH NMPUMEHEHHSI METOJI0B MAaTEMaTHUECKOro aHaIN3a H
MOJICIIMPOBAHMUS; CIOCOOHOCTh NPUMEHSATh HH(OPMAIMOHHO-KOMMYHHKA-
LIMOHHBIE TEXHOJIOTHH;

— npogheccuonanvnan Komnemenyua, HEOCPEICTBEHHO CBSI3aHHAS
CO 3HaHWSMH MaTEMaTHKH, TIPEIIOaracT FOTOBHOCTh K NCIIOJIb30BAHHUIO Ma-
TEMATUYCCKOI0 MOICIIMPOBAaHUA TIPU MOMOIIM aBTOMATHU3UPOBAHHLIX CPEJICTB,
YTO TaKXe MOAPa3yMeBaeT CIIOCOOHOCTh M3MEPEHHMs, aHaIN3a, CHCTEMAaTH-
3alluu U O606H16HI/I${ OKCIEPUMEHTAJIBHBIX U TPON3BOACTBCHHBIX JTAHHBIX.

Taknm 006pazoM, MOXKHO OTIPENICIUTh Ue/lb 00yueHusn gblcuieli ma-
memamuxke 6 gy3e C yUe€TOM TOTO, 4TO:

— BO-TIEPBBIX, M3yUEHHUE BBICIIECH MaTeMaTHKU NPEACTABIsIET cOOO0M
HEOTHEMJIEMYIO COCTABIISIFOLIYIO BBICIIIETO TEXHUUECKOTO 00pa30BaHMs;

— BO-BTOPBIX, 110 MHEHHIO A. A. BepOHIIKOro, «OCHOBHOH LEJbIO
BY30BCKOTO OOy4YeHHs sABIseTca ofmee W MpodecCHOHaIbHOE pPa3BHUTHE
JMYHOCTH OYZIyIIETo CHEelUaIncTa, OBJIaJeHHe UM IEeJIOCTHOW npodeccro-
HaJIBHOW AeATeNbHOCTRION [1, . 33], ¢ KOTOPBIM MBI COTTIACHB;

— B-TPEThUX, COBpPEMEHHOE MpodecCHOHATEHOEe 00pa3oBaHHE Ha-
paBJIeHO Ha (JOPMUPOBAHKE COOTBETCTBYIOIMX KOMITETCHIIHH.

Henamu odyuenua gvicwieii mamemamuxe 6 gy3e ¢ mMouKu 3pe-
HUA KOHEYHO020 Pe3y1bmama 00yueHus U KOMnemenmHuoCcmHozo nooxooa
SIBJIAKOTCS:
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1) oBnaseHne CTyICHTAMH MAaTEMaTHYCCKUM allapaToM Ha YPOBHE
TOTOBHOCTH NPUMEHATh NPUOOPETEeHHbIE 3HAHMA, KaK NP PELICHUU CTaH-
JApTHBIX 3a]1a4, TAK M B CAMOCTOSTEIILHON UCCIIE0BATENBCKOM NEATENBHOCTH;

2)c(hOpMUPOBAHHOCTE MAaTEMATHIECKOrO M JIOTHYECKOTO MBIIILIE-
HUSI CTY/EHTOB Ha YpPOBHE CIIOCOOHOCTH K aHaJM3y, CHUCTEMAaTH3allly,
00001IeHNS TOTydIeHHON HHPOPMAIINH U ee MaTeMaTHIecKoi 00paboTKH, B
TOM YHCJIE MaTeMaTHIECKOE OOBSICHEHHE MMPOTUBOPEUNH (HAIIPUMEp, MEXIY
TeopHuel U MpaKTHKON);

3)oBranenue OOIIEKYIBTYPHO#, 001IenpOdeCcCHOHATBHOM, podec-
CHOHAJIBHOW KOMIICTEHIUSIMH, KOTOPBIE HEOOXOAMMBI IJISI CAMOCTOSATEIBHOM
IIPOU3BOICTBEHHOMN U HCCIIEA0BATEIILCKON IESITEIBHOCTH.

Uro kacaeTcs COBOKYNHOCTH L€l HalpaBJIEHHBIX Ha OBJIAZICHUE
00IIeKyIbTypHBIMH, 0O0IIEenpo(ecCHOHANBHBIMA M MPO(ECCHOHANEHBIMU
KOMIIETEHIUSAMH, BBIACTHM CIIEIYIOIINE TPYIIIHL:

— IUYHOCHIKbIEe Yenu — HAlpaBlICHHBIC HAa Pa3sBUTHE PA3IUYHBIX
Ka4eCTB JIMYHOCTH, €€ KyJIbTypbl, MUPOBO33pDEHHUS, TaK KaK «MaTeMaTH-
YecKas MOATOTOBKA PEINAET 3aJady NPEOJOJCHUS Pa3pbhlBa MEXKIY €CTECT-
BEHHOHAYYHBIM U I'YMaHUTapHBIM KOMIIOHEHTaMHU KYJIbTYphl M HallpaBlieHa
Ha BCECTOPOHHEE Pa3BUTHE JUUHOCTH» [2, c. 84]:

— MOBBIIIEHHE MAaTEMAaTU4YEeCKOM KyNbTyphl U pa3BUTHE JIOTU-
YECKOT'0 MBIIIJICHUSI CTYAEHTOB U MaTeMaTH4YeCKON JIOTMKH, HEOOXO UMOM
10151 GOPMHUPOBAHHMS CY>KICHHUH MO COOTBETCTBYIOIIUM IIPO(ECCHOHANBHBIM,
COLIMAIBHBIM, HAYYHBIM IIpo0JIeMam;

— ¢opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS, NMOHUMAaHMUSA YHU-
BEPCAJIBHOCTH MaTEMaTHYECKUX METOJIOB HCCIICIOBAaHHIH;

— OBJI3/ICHHE HABBIKAMHU CAMOCTOSITEIbHON y4eOHO-TT03HABATEb-
HOMW JIeITETTHHOCTH, B TOM YHCJIE C HCIOJIh30BAHUEM COBPEMEHHBIX 00pazo-
BaTeJbHBIX U MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

— OBJI/ICHUE HaBBIKAMHU IUIAHUPOBAHUS M OPTaHHM3ALMH COOCT-
BEHHOU JIESITEILHOCTH;

— pa3BUTHE TBOPYECKUX CHOCOOHOCTEH, (POPMHUPOBAHNE MOTHBA-
LU K TBOPYECKOH, UCCIIEA0BATENbCKON AEATENLHOCTH;

— npogeccuonansno-npedmemusle yeau — HapasiIeHHbIE Ha (op-
MHPOBaHHE CUCTEMBI MATEMATHIECKIX 3HAHUM, YMEHHUH, HABBIKOB, HMEIOIIIIX
NIPWIOKEHNE B JAJIbHEHIIEM OO0y4YeHHH, KHU3HEAesTeIbHOCTH M mnpodec-
CHUOHAJIBHOM J€STENbHOCTHU:

— OBJIAJIECHUE MAaTEMaTUYECKON TEPMHUHOJIOTUEHN, TEOPETUIECKUMHU
3HAaHUSIMH U NPAKTHUECKUMHM MAaTEMaTU4eCKHMMU METOAAMHU HCCIIEAOBaHUS
CBOHCTB anreOpanyeckux 0OBEKTOB, MeToiaMH T dhepeHInaIbHOTO U HH-
TErpaIbHOTO MCYHCIICHUS; OCHOBAMH CTaTUCTHYECKHX METOHOB IPEICTaB-
JICHWS, TPYIIHPOBKH U 00pabOTKH pe3yIbTaTOB HCCIICIOBAHHIA;
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— MOHMMaHWe B3aMMOCBSI3M MaTEMaTHUECKOro ammapara C IMpo-
(heccHOHATbHO-HATPABIICHHBIMHU JIUCIMIUTHHAMA M TOTOBHOCTH CTYIICHTOB K
WCTIOJIB30BAaHUIO TTOYUYEHHBIX 3HAHUH B IPOPECCHOHATBHON JesITeIbHOCTH;
— OBJIJICHUE METOJaMU MaTEeMaTHYCCKOTO OIIMCAHUS THIIOBBIX
po¢eCCHOHATBHBIX 33724 U HHTEPIPETALNH ITOTyYSHHBIX PE3YIbTaTOB;
— NOHMMAaHUe KJIIOUEBOH POJIM MaTeMaTUKU B Hay4YHO-TEXHUYEC-
KOM IIporpecce IUBHIN3ALNY;

— npogheccuonanvHo-ucciedo6amenvCcKue yeau — HarpaBlIeHbl Ha
pa3BUTHE YMEHUM U HABBIKOB HAYYHOT'O HCCJIENOBAHUS, MaTEMATUYECKOM
00pabOTKH PE3yNIbTATOB TEXHUUYECKUX IKCIICPUMEHTOB:

— OBJIaJICHUE 3HAHWAMH W METoJaMH (pyHIaMeHTaJbHBIX pa3ie-
JIOB MaTeMaTHKH B 00beMe HeoOXOIUMOM il 00pabOTKU MH(pOpPMaUu 1
aHaJIM3a JaHHBIX B HAyYHO-HUCCIIE0BATENbCKOM U IPOEKTHON IEATENBHOCTH;

— OBJIQJICHHE YMEHHMSIMU U HaBBIKAMU HAYYHOTO UCCIIETIOBAHUS;

— (opMHPOBaHUE CIIOCOOHOCTH CaMOCTOSITEIBHO aHali3a U Io-
CTPOEHHUS MaTEMaTUUYECKUX MOJIEeH SABJIEHUI U MPOLECCOB, B TOM YHUCIE C
MIpUMEHEeHHEM HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

— (hopMHPOBaHUE CIIOCOOHOCTH MPUMEHCHHS METOJOB MaTeMa-
TUYECKOTO MOJEIUPOBAHMUSL.

B cBs13u co ckazaHHBIM MOKHO CII€IaTh BBIBOJ, UTO I€JIM U3YUCHUS
BBICIIEH MaTEMAaTHKU B TEXHHUYECKOM BY3€ HA OCHOBE KOMIIETEHTHOCTHOTO
MOIX0/1a PACHIMPSIOT 3a/1a4M MEJAaroroB U y4eOHOr0 3aBE/ICHHUS, CBSI3aHHBIC
C TIOJTOTOBKOM OakaiaBpoOB, CIEIHAINCTOB, MAarucTpoB. COBpeMEHHEIH BBI-
MYCKHUK JIOJKEH HE TOJBKO YMETh BOCIOJB30BATHCS AITOPUTMOM HEKO-
TOpHIX NEHCTBUI Ha OCHOBE MaTeMaTW4yecKux 3HaHUil. OH MoyokeH obma-
JIaTh OMBITOM MX CAaMOCTOSATEIHLHOIO HCIOJIH30BaHMUS.
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3ACTOCYBAHHS 3MIITAHOT O TP HABYAHHI ®I3UKHN

Iloonacos C. O., Ky3v O. I1., Hayionanvruuii mexuiunuil ynieepcumem Yxpainu
«Kuiscokuii nonimexniunutl incmumym imeni leopa Cikopcvokozo»
e-mail: s.podlasov@kpi.ua; apavlovkuz2016@gmail.com

Ha cporomui ogHuM 3 HalOLIBII NMEPCHEKTUBHUX HANPSMKIB PO3-
BHUTKY OCBITH i3 3acTocyBaHHsAM 3aco0iB IKT BBaxaeThcsi 3mimaHe Ha-
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ByanHs (blended learning), sike HaOyJi0 3HAYHOrO MOILIMPEHHS B YChOMY
cBiti. [lig TepmiHnoM «3mimaHe HaBuaHHs» ciigoM 3a C. M. Christensen,
M. B. Horn, & H. Staker 6yneMo po3yMiTH «...[porpaMy HaBYaHHSA, B SIKii
CTY/ICHT IPHHANMHI YaCTKOBO HABYAETHCS B PEKUMI OHJIAIH, KOHTPOJIIO-
I0YHM Yac, MicCIle, IUIIXH 1/ab0 TeMH i 9acTKOBO y HaBYAJHHOMY 3aKJasi.
@opmu Ta HUIAXM MOOYAOBM HaBYaHHS Ui CTYJAEHTa B KOKHOMY Kypci
OyayIoThCS TaK, MO0 3a0e3MeYNTH IHTETPOBAaHUI JOCBi HaBYaHHD» [1].
3mimane Moke OyTH OpraHi30BaHO Yy JOEKiTBKOX MOIEISAX, OJHAK
mpu #oro opranizamii Tpeba BpaxoByBaTH Wil W 3amadi HaBYAIBHOI I¥C-
LUIUTIHY, TEXHIYHI MOXIIUBOCTI peatizallii HaB4aJbHOT'O TPOIIECY, a TAKOK
0COOJIMBOCTI KOHTUHI€HTY CTY/ICHTIB.

[To-niepure, HaBuaHHs (i3UKU B TEXHIYHOMY YHIBEpCHUTETI MEpea-
0avyae BUKOPUCTAHHS MAJIO 3HAHOMOTO CTY/EHTaM IEepLIOro Kypcy MaTeMa-
TUYHOTO arnapary — Au(epeHiaibHOrO Ta IHTErPaJbHOTO YHUCICHHS (SIK CBiJ-
YaTh Hallll CIIOCTEPE)KEHHS, HE3BAXKAI0UH Ha (popMasibHE 3HAHOMCTBO 3 eJIe-
MEHTaMH{ BUIIOi MaTeMaTHKH, CTYICHTH HE BMIIOTh 3aCTOCYBaTH Horo 6e3
CremiadbHUX BKa3iBOK BUKIanawa). [lo-mpyre, dac, 1o BiIBOIWUTHCA Ha
BHUBYCHHS (Pi3UKH, )KOPCTKO OOMEKEHHWH Ha MiHIMAIbHOMY DiBHI 1 3a mei
Yac CTYACHTH MOBHHHI HE TIJIbKM 3aCBOITH 3HAHHS NP0 3aKOHU NPUPOIH, a
me i HaOyTH TMeBHUH piBeHb KOMIeTeHTHOCTi. [lo-Tpere, aHamiz pe3yib-
TaTIB 30BHILIHLOTO HE3AICKHOTO OI[IHIOBAHHS 3 (DI3UKU Ta MaTEMATHKH (IHB.
odimiitni 38iT 3HO Ha caiiti http://testportal.gov.ua), BXimHOro KOHTpPOIIO
Ta aHKETYBaHHS CTYIEHTIB [3] 103BOJIMB AIWTH BUCHOBKY, 110: a) iCHYE JI0-
CTaTHBO BEIIMKUI PO3PHB MIX piBHEM 0a30BUX 3HaHb CTYJICHTIB Ta piBHEM,
HEOOXI1THUM JIJIsI CBIJIOMOT0 3aCBOEHHS KypCy (i3UKH YHIBEpPCUTETY; 0) CTY-
JICHTH TIEPIIOTO KYPCy MaloTh JIy’Ke 0OMEKeHHUH J0CBi]] CAMOOCBITH, Y HUX
e He copMyBasiacs MiJiCHE YSABJICHHS MPO KiHIIEBI IIiJIi Ta MporpaMy Ha-
BUAHHS, a TaKO)X Oa3WCHI 3HAHHS Ta BMIHHS, HEOOXiHI IJIS 3aCBOEHHS
poQeCiifHO CIIPSIMOBAHHUX TUCIIHILTIH.

BpaxoByroun 11i 00CTaBHHH, M BBa)Ka€EMO 3a JAOIIBHE IS 3Mi-
IIaHOTO HaBYaHHS BHKOPUCTOBYBAaTH MOJIeNb nepeBepHyToro kiacy (flip-
ped-classroom model), sika € oaHiero 3 peanizaiiii porauiiHoi Mojem. Y ikt
MOJIEJI CTYJICHTH IIEPEMILYIOThCS» 32 BCTAHOBJICHUM IpadikoM MiX CITiji-
KyBaHHSIM 3 BHUKIJIQJIa4eM B ayIMTOPil MPOTATOM pErjaMeHTOBaHOrO Ha-
BYAJIFHOTO Yacy ¥ poOOTOI0 3 HAaYaJbHUMHU MaTepiajlaMy Ta iHCTPYKIISAMH Y
(dbopmarti BiIIaIeHoOro MOCTYNy TICHs 3aBepIleHHs 3aHiITh. HaB4ambHi Ma-
Tepiaau Ta IHCTPYKIII CTYJEHTH OAEPKYIOTh B Mepexi IHTepHeT, mo €
OCHOBHOIO BIIMIHOIO MIX «II€PEBEpHYTHM KJIaCOM» Ta 3BHYAHHHM BHUKO-
HaHHSAM JIOMalIHbOTO 3aB/IaHHS.

Pobora cTyneHTiB 3 HaBYaJbHUMH Ta IHCTPYKTHBHHMHU Martepia-
JJlaMH B MOJIEJI TIEPEBEPHYTOTO KJACy, SIKI JOCTABIIAIOTHCS 3a JOIOMOTOI0
Mepexi [HTepHeT, moBuHHA OyTH JO30BaHOIO Ta KOHTPOJIBOBAHOIO, TOOTO
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CTYICHTH TIOBHHHI OJEpPXXYBaTH YIiTKO CIDIAHOBAaHHHA OOCST HaBYAIIBHO-
IHCTPYKTHBHUX MaTepiajiB, a iX ONpaIoBaHHA i 3aCBOEHHS NOBUHHO OyTH
3adikcoBaHo # oriHeHo. HaitbimpI qomineHO I opraHizamnii Takoi podotn
BUKOPHCTOBYBAaTH MO>KJIMBOCTI CHCTEM IIATPUMKH HAaBYAIBHOTO IIPOLECY,
Hanpukian, LMS Moodle, y skiif peami3oBaHi e€JIeMeHT HisUIBHOCTI «3aB-
TaHH» Ta «Ypok» (iHakme — «JIeKisy).

Enemenr nisnpHOCTI «3aBAaHHs» OyB BUKOPUCTAHUIA HAMU JUIsl Op-
rafizamii poOOTH CTYIEHTIB 1O MIiATOTOBII 10 JabopaTopHuX podiT. Y
I[bOMY €JIEMEHTI PO3MIIIICHO 3aBAaHHS MO OMNPAIFOBAHHIO TEOPETUIHOTO MaTe-
plamy Ta BHBYECHHIO OCOONMBOCTEH OONamHaHHSA, MO Oyae BHKOPHUCTOBY-
BaTHCs IpU poOOTI B J1a00OpaTOpii, @ TAKOK CHCTEMHU TECTOBUX 3aBAaHb JIJIS
KOHTPOJIIO Pe3yJIbTaTiB BUKOHAHHS 3aBIaHHs, sKi QIKCYIOThCS B 0a3i TaHUX
cucremn Moodle. JInst momepenHboro 3HaifomcTBa 3 OOJNQAHAHHAM CTY-
JICHTH TPALIOIOTh 3 KOMIT FOTEPHUMHU TPEHaKEpaMH, iHTepenc IKuX 1 Me-
TOIWKa POOOTH MaKCHMalbHO MOIOHI 70 peanbHHUX JIAOOPaTOPHUX POOIT.
Buxkonytoun BipTyalisHY JIab0paTopHYy poOOTY CTYICHTH (DIKCYIOThH ITOKa3u
«OPUNIAAIBY» 1 3aHOCSTH 1X B €NEKTPOHHI Tabmuii, Hanpukiaa, MS Excel, i
NIPOBOJSATH MOTEPEHE ONPAIIOBaHHS Pe3yNbTaTiB BUMiptoBanb. Lli nani 3a-
HOcsThCs B 0a3y nanux Moodle i mepeBipsitoThest BUKIagadeM. Sk mokazas
JOCBiJ], BUKOPHUCTAHHS BIPTYaJIbHUX CHMYJISATOPIB iCTOTHO IiABAIIMIO eek-
TUBHICTB JIAOOPATOPHUX 3aHATh, CKOPOTHJIO Yac BHKOHAHHS J1aOOpaTOPHOT
poboTH Ha peanbHOMY OOJIaJHAHHI, OCKIJIBKH CTYJICHTH BXKE 3HaloMi 3
00JaTHAHHSAM 1 METOJMKOI BHUKOHAHHS poOOTH. SIK MOKa3ad Hamm CIo-
CTEPEXEHHs, 3aCTOCYBAaHHS MOJIENI NEPEeBEpHYTOT0 Kiacy i poboTn 3
MIFOTOBKU CTYJICHTIB JI0 Ja00paTOPHUX POOIT CYTTEBO MiABUIIMIO edeK-
TUBHICTh pOOOTH CTYIICHTIB 3 peallbHUM OOJIaTHAHHSIM, TOOTO TPU3BEJIO 10
(opMyBaHHS EKCIIEPUMEHTATOPCHKOT KOMIIETEHTHOCTI, @ TaKOX CIIPOCTUIIO
JUIsl BUKJIaavyiB POy OLIHIOBAHHS PE3yJIbTaTiB POOOTH.

Enement nisuibHOCTI «YpOK» OyB BUKOPUCTAHMH Uil OpraHizaiii
pOOOTH CTYZACHTIB HaJ TEOPETUYHOK 4YacTHHOI Kypcy [4]. Crpykrypa
«Ypoky» B Moodle nependadae moin ychoro mMartepiany Ha HEBEJIHKi JIO-
riYHO 3aBepIleHi YaCTHHH, SKi MOXYTh OYTH PO3IiJIEeHI KOHTPOJIbHUMH
3aBIaHHAMH y (opMaTi TecTiB. YKIagad Kypcy Mae MOXIUBICTh mepenoda-
YUTH IIepexif A0 IMEeBHOI YaCTHHM HaBYAJbHOIO Marepiasly B pasi mpa-
BUJIHOTO YU HENPaBUIBLHOIO BUKOHAHHS 3aBiaHHs. Pe3ynbTaT poboTH CTY-
JIeHTa (IKCYIOTBCS B €JIEKTPOHHOMY JKYpHANi i KOHTPONIOIOTHCS BHKJIA-
JadeM. Y HaJIAIITYBaHHAX YPOKY IepeadadeHi MOKIMBOCTI BU3HAYATH Yac,
y KW Marepianu OyIyTb JOCTYITHI CTYAEHTaM, KiJbKiCTh cHpoO Ipoxo-
JOKCHHSI MaTepialliB YPOKY, MOXKIIUBICTh TIOBTOPHOT'O BHKOHAHHS TECTOBHX
3aBIaHb Ta JAeski iHmi. J[nsg Toro mo0 mpu MoBTOPHOMY TECTYBaHHI CTY-
JICHT HE OJIEPXKYBaB Ti K caMi 3aBJIaHHS, MOXKHA CKJIACTH JIeKUIbKa ONn3b-

110



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,
Hajduszoboszlo, Hungary

KHX 3a 3MICTOM 3aBJaHb, 00 €IHABIIN iX y KJIACTEp, 3 SKOTO CHCTEMa BH-
MTaIKOBUM YHHOM BHOHMpae OJHE.

[Nepmia cropiHka KOXKHOI JIeKILii MICTUTDH TiEpPIIOCHIIAaHHS Ha Iepe-
JK THUTaHb, SKi B Hill PO3TIANAIOTHCA, II€ AO3BOJIAE BHKIAIadeBi IPOIIO-
HYBaTH CTyJICHTaM JJIsl BUBYEHHSI 3aIUIAHOBAHUI 710 CAaMOCTIHHOTO OMpalto-
BaHHS MaTepial OKpEeMHX YacTHH JIeKIii, a Ipu HEeOoOXiTHOCTI, 1 JIeKIii B
uiiomy. CTyIeHTH, KOTP1 peryJsipHO IPOTATOM CEMECTPY MpALfoBaJIH 3 Ha-
BUaTEHUM Matepiamamu B cuctemi Moodle, i omepxyBamu BrcOki Ganu 3a
pe3yiIbTaTaMy TeCTYBaHHS, IiJ] Yac 3/1a4i iCIATY MPOAEMOHCTPYBAIN OUIBII
IIMOOKI 1 TIOBHI 3HAHHS y TIOPIBHSHHI 3 1HIIUMH CTYJICHTAMH, [0 CBITYUTH
po eEeKTUBHICTH 3aCTOCYBaHHS MOJEIT.
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®OPMYBAHHSI MATBYTHHOT'O ®AXIBIIS
MEJATOITYHOI TAJTY3I
(HAYKOBO-JOCJILTHA JISIBHICTD CTYJIEHTA)

Kocmina JI. M., Cmipnosa I'. B.
Xapxiecoka eymanimapHo-nedazoeiuna akademisn Xapkiscvkoi obnachoi paou

Ha cygacHoMmy etami pedopMyBaHHS BHIIOI OCBITH YKpaiHH 0c00-
JIMBOTO 3Ha4YeHHs1 HaOyBa€ CTBOPEHHS YMOB, IIO MaloTh 3a0e3redyBaru (op-
MYBaHHS Y MaOyTHBOTO (haxiBIls MeIaroriyHoi ramy3i OCBITH HayKOBOi Kap-
THHU CBITY, 3110HOCTEH 1 HABUYOK CAaMOCTIHHOTO HayKOBOT'O Ti3HAHHS, HaYy-
KOBOI KOMIeTeHTHOCTI. OHUM 13 YMHHMKIB, 110 3IHCHIOE BarOMUI BIIMB
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Ha mpodeciiiHe CTAaHOBJICHHS HAYKOBO KOMITETCHTHOTO (axiBIlf, SKUH BO-
JIOJi€ apceHaJoM HAayKOBHX 3HaHb, TBOPYOKO iHIIIATHBOIO, YMIHHAMH Ta
HaBUYKaMH 3]iHCHEHHs HayKOBOTO IOLIYKY y HpodeciiHiil HisabHOCTI, -
BHCTYIIA€ HAYKOBO-JOCIiTHA TisSUTHHICTD CTYCHTIB.

Awnaniz npaup HaykoBuiB (JI. BaiikoBoi, B. Bopo6iiosoi, JI. I'pe-
6enkinoi, 1. 3umupoi, O. lllepbakoBa) Ta ONMUTYBaHHS BHKJIAIadiB i CTy-
IIEHTIB BHUIINAX MENArOriYHUX HABYAJIBHHUX 3aKJAAiB IIOJAO0 OCOOJMBOCTEN
MIPOBEACHHS HAayKOBO-AOCIiAHOI poOOTH (SK CKIIAJ0BOi HAyKOBOI Iisib-
HOCTI), Ha/laJIn MOJKJIMBICTh BHSIBJIEHHS NpoTHpivus. Tak, mocriiiHe miaBu-
IICHHS BHMOT CYCIIiJIbCTBA IO HAYKOBOi 0O13HAHOCTI MalOyTHIX BUHTEIIB
BHMAara€ BHCOKOTO PiBHS HAayKOBOI KOMIIETEHTHOCTI CTYICHTIB, TOMi, 5K
(aKTUYHUI HAyKOBHH PEWTHHI 3a pe3yJbTaTaMH HAaBYaHHS OCTAHHIX He
30impmTyeThea. CTYOSHTH BiIMOBIISIOTHECS BiJl HAyKOBO-TIOIIYKOBOI ITisTb-
HOCTi1 Ha KOPHCTh PENpOAyKTHBHOI. BKka3aHe mpoTHpidds 3yMOBHIO HEOO-
X1THICTh TIPOBEICHHS HAMU TCOPETHYHOTO JOCIIHKECHHS 11070 BU3HAYCHHS
opraHizaliiHUX YMOB, IO MalOTh 3a0€3MEYMTH 3Ay4CHHS CTYJCHTIB JIO
HAYKOBO-TIONTYKOBOI MisUTPHOCTI B Tporieci yuinag y BH3, ta edextuBHiCTH
(hopMyBaHHS HAYKOBOT KOMIIETEHTHOCTI MalOyTHBHOTO (haxiBIIs.

Tak, y nmemaroriuniit ennukinonesnii €. Pamanesuua, BKa3aHo, 10
HAYKOBO-JIOCNTiTHA [MiSUTBHICTh CTyIeHTa — IIe OgHa i3 (OpM caMOBHpa-
JKEHHsI 0COOMCTOCTI CTYJICHTa, HOTro MparHeHHs J0 XKUTTEBOTO CaMOCTBEp-
JOKCHHSI, sIKa PO3BUBA€E TBOPYI 3/1I0HOCTI, CAMOCTIHICTh, YMIHHS OpIEHTYBa-
TUCH y TOTOII iH(popMarii, oduparn HeoOximHe. Haromomryroun Ha Baro-
MOCTI OpraHi3aiii HayKoBO-JIOCTITHOI MisuTbHOCTI, B. CyXOMIMHCBKHH, CTBEp-
JDKYBaB, II0 YCI MeJaroru-npakTHKY (B HAIIOMY BHIIQJIKy — MalOyTHI BYH-
Tei) MaroTh OyTH TeqaroraMu-A0CIIiTHUKaMH1, TOOTO YMITH 3HAXOAUTH HOBE
B IIEJJATOTIYHHX SBUINAX, BUSBILITH B HUX CXOBaHI 3B s13KH 1 3aKOHOMiPHOCTI.

Jlo yMOB, 1110 MaroTh 3a0€3MeUYUTH YMOTHBOBAHE BKIIIOYEHHS CTY-
JICHTIB JI0 HaAYKOBO-AOCIHITHOI MisTIBHOCTi, MU BiIHOCHMO: IO-TIEpIIe, KOH-
TEKCTHE BKJIOUCHHS JI0 pOOOYMX TPOrpaM YCiX HaBUAIBHHUX IUCLHILTIH
BH3, nounHaro4u 3 nepuioro Kypcy, 3aBJjaib HayKOBO-IIOLITYKOBOTO 3MICTY
PI3HOTO PiBHS CKJIAJHOCTI 3 BIAMOBIIHUM OLIHIOBaHHSIM (700ip 6ibmiorpa-
(GIUHEX JUKepen Uit CaMOCTIHHOTO ONpAIfOBAHHS OKPEMHX TEOPETHYHHX
MMUTaHb, CKIAZaHHA 0i0miorpadigHOro MOKaXK4YMKA, HAIMCAHHS T3, CTaTel
TOIIIO); MO-APYTe, BUSABICHHS HAYKOBUX IHTEPECiB CTYACHTIB [UI iX yMOTH-
BOBaHOI HAYKOBO-JIOCHIJHOI HiSJIBHOCTI MPOTATOM YCiX POKIB HaBUaHHS Y
BH3 Ta cucremaTHYHOrO HaKONMWYECHHS HUMH HAyKOBHUX MaTepiaiiB aJis
HAINUCaHHS KypCOBOi PoOOTH; MO-TPETE, pPeryjspHe MPOBEICHHS CTYJeH-
TaMM Ha 4OJi 3 BHUKJIaJadyaMi HayKOBO-METOJUYHHMX CEMIHApiB THIY «AK-
TyasbHi IPOOJIeMH Ta NMPOBiHI TEHEHIIii Cy4aCHOTO OCBITHBOTO IIPOCTOPY»,
«MeToluKa HaNMCaHHS HAyKOBUX cTarei», «HamucaHHs KypcoBoi po-
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00TH», CTBOPEHHS HaYKOBHX OpOITyp, METOIWIHUX MMOCIOHUKIB, OpraHiza-
LSl CTYACHTCHKUX HAYKOBUX KOH(EPEHIIH TOIIO.

BucnoBku. HaykoBo-mociigHa MisuTbHICTB, 32 YMOBH ii KOPEKTHOT
opraisaiii, € HEBiJI’€MHOIO CKJIaJOBOIO OCBITHHOTO MPOIIECY Y BHUIIOMY
MIeIaroTiYHOMY HaBUAILHOMY 3aKJIaJli, Pe3yNIbTAaTH SIKOi BIUIMBAIOTH HE JIMIIE
HA 3araJibHUil PEUTHHT CTYJCHTA, ajic i Ha (POPMYBaHHS B HHOT'O HAyKOBOT
KOMIETEHTHOCTI.

CUCTEMHUA MIJIXIT Y CTAHOBJEHHI
OCOBUCTOCTI ®AXIBIIA MY3UKHU

Xaneesa O. B., Kocmina JI. M.
Xapxiecoka eymanimapHo-nedazoeiuna akademis Xapkiecvkoi obnacnoi paou

MucrenTBo, Oyay4n HafcTapimor GOpMOI0 comianizamii, Haimep-
MM THCTPYMEHTOM IEPEBEICHHS MiJCBIIOMUX 00pa3iB y (Gopmu, 3po3y-
MiJIi HIITUM JIOISIM, € DKSPEIIOM JTyXOBHOI KYJIBTYpPH OCOOUCTOCTI, ii TBOP-
YMX 3/110HOCTEH MEePEeTBOPIOBAIBHOIO BiJJHOLICHHS 0 ce0€, OCKUIbKH 3MiCT
MHCTEIITBA € TIPOSIBOM BHYTPIIITHBOTO CBITY JFOJIUHHU.

CollianbHO-KyIbTYPHUHN JIOCBIJ Y 3aCTOCYBaHHI 10 My3UYHO-TICIa-
TOTIYHOI OCBITH O3Hada€e MpoQeciiHy KOMIETEHTHICTh i METOJMYHY OCHA-
LIeHICTh. BunTellb My31KH NOBUHEH HE TUIbKH JJ00pE 3HATH CBill Mpe/- MET,
oMy HEOOXiTHO 3aCBOITH TMEBHY CyMy (LTOCO()CHKHX, €CTETHYHHX, CO-
iaJIbHUX, TICUXOJIOTO-TIENAroriYHNX 3HaHb 1 BMITH 1X 3aCTOCOBYBATH B CBOTH
poOori. Ha >xainb, B MATOTOBI BUMTENST MY3UKH HE 3aBXKIH TIOBHICTIO 3iiic-
HIOCTHCS CHUCTEMHHMH MiAXix, 1 I€ MO3HAYAEThCS Ha LIUIICHOCTI 1 MOCHIi-
JIOBHOCTI HOTO 3HaHB, TOTPIOHMUX IS IPAKTUYHOI NisUTBHOCTI. Best cuctema
3HaHb, IO OJIEPKYIOTHCS BHUKJIAJaueM, Mac CIIUPATHCS Ha MPHUHIMITU Ipe]l-
METHHX 3B’S3KiB, 0€3 IIbOTO BOHH HE MOXXYTh ITOBHOIIIHHO 3aCBOIOBATHCA 1
IUTIZTHO BUKOPHCTOBYBATHCS.

MeTtoauka. KOMIUIEKC METOIMYHUX MaTepialliB JUPUTEHTCHKO-XO-
POBOrO MHCTELTBA BHUCBITIIEHI OaratbMa aBTOpamH, y nepuy uepry Jloka-
pesoro 1O.B., Cyxommunceknm B.A., Moiiceenko P.H. Tta iH. OmHak
IIKUTBHI TIpOrpaMH He B TMOBHIM Mipi 3a0e3meueHi JOCTYITHUMH METOANY-
HUMH MaTepiajlaMy Ta IpUHOMaMH.

OOyMOBJIEHO IIe THM, IO 3MICT MY3WYHOTO HABYaHHS B IIKOJI
OyIyeTbcsl HA OCHOBI OOJIIKY NPEAMETHUX 3B’SI3KiB, a IIe, B CBOIO YeEpTy, €
OJIHI€I0 3 YMOB DIllIEHHS MPOOJIIEMU BCTAHOBIEHHS 3B 3Ky MY3HWKH 3 KHT-
TIM. MiKnpeaMeTHi 3B’s3kM BHKOpPHCTOBYIOTBCSI BUMTENEM Ui (HOpMYy-
BaHHS y YYHIB aKTUBHOTO CHPUHHSATTS 1 €CTETHYHUX IEPEKHUBAHb MPH YCBi-
JOMJICHHI sBUII MuCTenTBa. KpiM TOrO, IIpW opraHizamii My3WdHOI JTisuTb-
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HOCTI IIKOJISIPIB 3aCTOCOBYIOTHCS 3arajbHi IMi3HABaJbHI NPHAOMH: TIOPiB-
HSTHHS 1 3iCTaBJICHHS, aHAJI3 1 y3araJbHeHHS.

st Toro, mo6 BUpinIyBaTH i 3ajadi, BYNTENb caM IIOBHHEH BO-
JOMITH y3araJbHEHUMH NpUHOMaMu Ta crioco0amu misHaHHSA. OBOJOMIHHS
TaKUMU BUJIAMH MI3HABATBHOI NISUTBHOCTI BUXOBYE MOTPEOY 1 TOTOBHICTH 710
CaMOCTIMHOTO ITOIIOBHEHHS 1 BIOCKOHAJIEHHS CBOIX 3HaHb. OIHAK IIE HE
BUpIlIEHa Jpyra 4YacTHHA METOAWYHUX MPHUOMIB 1, 30KpeMa, BUNTEIb My-
3WKH OTPeOye MTOBHOI ITMKJIOBOI apTyMEHTAIlil TOBEAIHKH 3 YIHIMH.

Mertolo Te3 € aHaji3 METOAMYHUX MIIXOIIB 1 MPUHOMIB, SIKI BH-
KOPHUCTOBYIOTBCS B POOOTI YIUTEIIB MY3HUKH.

CreuianbHa MiATOTOBKA BUUTENS MY3WKH, L0 3aKIHYMB MY3WYHO-
TIearoTigHUi (aKyIbTeT, TOOTO KBaTiikoBaHOTO MpodecioHana, MpHITyc-
Ka€ OBOJIOAIHHS HUM KOMIUIEKCOM CIIelialbHUX 3HAaHb 3 MPEAMETIB 1CTO-
PHKO-TEOPETHIHOTO, IHCTPYMEHTAJIBHOTO, AMPUTEHTHO-XOPOBOTO IMKIIB. KpiM
TOTO; MiArOTOBKA Iepeadadae 3HaHHS CHELialbHIUX METOIUK, MY3UKaIbHOT
TIEarOTiKM 1 TICHXOJOTii, a TakoX ecTeTHkd. OcobmmBoO Tpebda BUILIHTH
BOJIOJJIHHSI BUMTENIEM METOJIMKOI0 MY3UKaJIBHOTO BUXOBaHHS, 0O CIOM BKIIIO-
YaroThCA SIK CIEMiaNbHI, TaK 1 ICMX0J0Tr0-IIeAAroriyni 3HaHHA i BMIHHS.

Ha nymky aBTopa, My3u4yHa moTpeda JIIOJUHH — II¢ Cy0’€KTUBHO
HEeoOXiHa, CTiKa i MepiogMYHO Hif0Ya MPOTSITOM OHTOTCHETHYHOTO PO3-
miei ocoOuCTicHOI (QOpPMH aKTHBHOCTI OOYMOBJIEHA CIIEKTPOM THX EMO-
LIAHO-I[IHHICHUX PEaKIliil JIFOIUHHM, 10 HEMUHYYE BUHUKAIOTh Yy Hel, KOJIU
BOHA 3yCTPIiYa€THCS 31 3BYKOBOIO, IHTOHAIIHOI (POPMOIO MY3UKH SK HO-
cieM cycninbpHOro 3Micty. CTiHKicT 11 sIK oTpeOu AeTepMiHOBaHa y3araib-
HEHICTIO MY3WYHHUX CIIOHYKaHb, 10 CKJIQAAIOThes Y 1HAMBIAA Mix yac Horo
MY3MYHOTO PO3BUTKY 1 Peaji3yloThCs B PI3HOMaHITHHX CHTYALsIX CIPHIA-
HSATTS My3HKH.

CyxomunHebkuit B.O BiiMmiuaB, 110 «...B IOHAIbKI POKH PO3BH-
BAaIOTHCS BCI CTOPOHM JyXOBHOT'O OOIMYHYsI OCOOMCTOCTI - TIOUYTTs, aKTHBHA
JISUTBHICT, Mi3HABAJIBHI CHJIM Ta 3[10HOCTI, €IEMEHTH TBOPYOI mpall, BO-
JIbOBA HATIOJICTIINBICTHY.

Ipob6nema mpodeciiHHOro CTaHOBJICHHS 0COOMCTOCTI (haxiBIlsI, camo-
PO3BUTKY ii XyIOXHBO-TIEJAroriyHoOi KyJIbTYpPH TOETHYE y co0i dopmy-
BaHHS CBITOTVIATHUX TO3HIIA 3acO0aMU MUCTENTBA 1 BUBHAYEHHS Ta YCBi-
JIOMJICHHSI HOTO POJIi Y PO3BUTKY XY/IO’KHbO-ECTETHYHOI KYJIBTYpH 0coOMC-
TOCTI, iHTerparii GaxoBoi MUCTEIBKOI Ta IICHXOJIOTO-TIEAAroriyHOl mpode-
CifHOT MiJrOTOBKM, Oprasi3aiii HemepepBHOI OCBITH Ta CaMOBJIOCKOHa-
JICHHSI, TIPaKceosIoTiuny, pedaekcuBHy Ta iHpopManiliHy 030po€HICTh Maii-
OyrHbOTO (haxiBusg. Ha3BaHi CKIamoBi A€TEPMiHYIOTH PO3BHTOK Mpodeciii-
HOI KyJIbTYpH 1 3a0e31e4yroTh npodeciiiHe CTaHOBJICHHS, sIKe IHTErpye B cOO1
MHUCTEIHKY Ta MeJaroriyHy OCBiTY.
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BaxnmmBoro ymMoBOIO NpodeciifHOro CTaHOBJCHHS € ONTHMAalbHE
MIOE€HAHHS BIUIMBY 30BHIMIHIX ()aKTOpIB i CHCTEMH BHYTPIIIHIX OCOOwHC-
TICHUX IIEPETBOPEHb, IO IO3BOJISIE JIFIONWHI CTaTH CyO €KTOM CaMOpO3-
BUTKY, JOCATTH MIEBHOTO PiBHS OCOOHCTICHOI 1 podeciifHOi CTIpsIMOBAaHOCTI
3 MOMEHTY yCBiIOMJICHHS ce0e, CBOIX 3Mi0HOCTEH, MOXKIMBOCTEH B Tiil 4n
iHIIN Tamys3i Jgroncekoi misimbHOCTI. Came 0coOHMCTiCHA CHpPSAMOBAHICTH Ha
M3HAHHS XYA0KHbO-ECTETUYHHX SIBUIL, INOBEAIHKOBAa THYYKICTh, mpode-
ciifHa KOMIICTEHTHICTh SIK 0a30Bi XapaKTEPUCTUKH BUUTENIB MHUCTEIBKHX
JMCLUILTIH 03BOJISIIOTH Peali3yBaTH IIHHICHI €TajJoHH iXHbOT npogeciiHoi
IIsUTBHOCTI JIFOAUHH.

BucnoBkH. Sk nokasanu pe3ysiabpTaTH MacTep-Kiacy, i roToBIeHI
aBTOPOM, B HUX METOJUYHI 3aX0/1i ()OPMyBaHHs TEAAroriYHUX MEePEKOHAHb
MOXYTh €()eKTHBHO 3aCTOCOBYBATHCS y TpoIieci mpogeciiiHol miaroToBKH
MaHOyTHIX YYHTEIiB MYy3HUKH.

GAMING METHODS OF TEACHING ENGLISH LANGUAGE
VOCABULARY IN THE SECONDARY SCHOOL

Kostenko D., Diachenko 1.2
YPrivate gymnasium ‘Prestige,” Kyiv, e-mail: kostenkodmytro5@gmail.com
2Specialized school # 10, Sumy, e-mail: indiachenko77@gmail.com

Nowadays, Ukraine's relations with foreign countries are expan-
ding and the interest of studying English is growing rapidly. Therefore, to
increase the motivation to study a foreign language, a teacher should choose
the method of teaching appropriately. Particular attention should be paid to
the teacher of secondary school, since the language is studied only at the
beginning, and the individual peculiarities of the child require close atten-
tion. In our opinion, one of the most effective means of development
interest in learning English, along with other methods and techniques used
in the lessons in elementary classes, is a game. It is known for a long time
about learning opportunities of games and most modern educators point out
that they contain great potential opportunities. Thus, V. O. Sukhomlynskyi
said: «There is not complete rational development without a game. The
game is a huge light window, through which the spiritual world of the child
is filled with a nourishing flow of impressions and concepts about the
surrounding world. The game is a spark that sets fire to curiosity» [2, p. 4].
The game manifests itself in a particularly complete and sometimes unex-
pected capacity of a person, and especially a child. The more interesting the
action games that the teacher uses in the lessons, the more effective the
students memorize, generalize and systematize the given knowledge. In se-
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condary school it is important to interest students in studying a foreign
language, to bring them positive attitude to the subject, to motivate the
necessity and significance of having a foreign language as a unique means
of intercultural communication. Teaching vocabulary almost has the most
important place in teaching English at an early stage, so a teacher should
help to create a desire of students to learn a foreign language. This is
especially true for secondary school students, because it is known that the
junior school age characterizes is caused by the fact that it is difficult for the
child to concentrate or engage in what she dislikes or is not interested in.
The secondary school should ensure the continuity of the learning process a
foreign language throughout the course of high school, to form the basic
skills and abilities necessary for the further development of communicative
competence in the high school. The game is a powerful incentive to
mastering the language. The developmental significance of the game is in
its nature, because the game is always emotional, and activity, imagination,
creative thinking always work. The structure of the game, its semantic
content and rules stimulate cognitive and creative activity of the child. The
presence of cognitive interests among schoolchildren contributes to growth
their activity at the lessons, the quality of knowledge and the formation of
positive learning motives. In the game, the abilities of the child always
appear unexpectedly. The game always involves making decisions - how to
do what to do, how to win. The desire to solve these issues improves the
mental activity of those who play. Rich learning opportunities are hidden in
the game because a child speaks a foreign language then.

For students the game is an exciting lesson. In it all are equal. It is
powerful even for weak students. During the game the linguistic material
assimilates quietly, it becomes easier to learn it. The game is one of the
tools of the teaching profession, an instrument that can be used at any stage
of the lesson for solution of didactic, educational and developmental tasks.
The importance of the game in the educational process paid special
attention to the classics of pedagogy S. Amonashvili, L. Vyhotskyi, A. Ma-
karenko, V. Sukhomlynskyi. No less attention is paid to the roles of games
and modern methodologists: S. Nikolayev, P. Podkassistyi, Zh. Khaidarov,
T. Shkvarina. In their opinion, the use of pedagogical technology for the use
of the didactic game in the learning process intensifies the educational and
cognitive activity of junior pupils, promotes the development of creative
thinking, and motivates students' learning activities. The initial stage of
teaching a foreign language is extremely important throughout the training
course. Under it, in a modern general educational institution, they under-
stand the period of study, during which the foundations of the foreign
language communicative competence are formed, necessary and sufficient
for their further development and improvement. Here the formation of the
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beginnings of phonetic, lexical, grammatical and spelling skills and skills of
listening, speaking, reading and writing within the limits of the program
requirements takes place. The purpose of the article is to reveal features of
the use of lexical games in English lessons in secondary school. Among the
main advantages of teaching a foreign language to secondary school
students is the following: the studying of a foreign language at this age has a
positive effect on the development of mental functions of the child (me-
mory, attention, thinking, perception, imagination, etc.) and stimulates its
general language ability, creates a basis for further her study. Educational
activity in secondary school acquires a specific content that is conditioned
by the peculiarities of formation and development of cognitive interests of
students, their behavior, emotional and motivational sphere, peculiar
character of talent and speech. At junior school age, basic skills and abilities
begin to form, which means the beginning of a new period of complex
psychic and intellectual development of the individual. Even a schematic
view of junior school age suggests the unigueness of this stage of learning.
Increased sensitivity, trustful attitude to authority, vulnerability, high reac-
tivity in movements, orientation to the surrounding world, imitation in action-
ns, rapid fatigue — these and some others signs are characteristic for children
who are beginning to actively engage in educational activities. It was
investigated that for children of secondary school age one of the main types
of activity is the game. This is a natural kind of activity inherent in the
child. Her curiosity about games, diligence with which she participates in
them, allowed psychologists to consider children's games as a serious oc-
cupation. In the course of the game the student is formed as a subject of
activity. The game is organized in class action is called the stresses of
emotions and mental efforts of participants and involves making them a
quick decision, an instant reaction: What to say? How to do? Finding ans-
wers to these questions is connected with mental ability and intelligence
development. Knowledge obtained as a result of a certain effort (mental or
physical), more stable than received in the finished form [3, p. 11].

At the lesson, teachers deal with a special kind of games — edu-
cational games. They are different from entertaining ones that have a certain
methodological purpose. For students, such a game remains fun, teaching is
put to the background. For a teacher, any educational game is primarily a
transfer of knowledge. He always clearly and precisely imagines what kind
of educational goal pursues this or that game. However, the teacher should
show to students, that he is more interested in educational side of the game.
The teacher must laugh, rejoice and play with the students; otherwise the
game will turn into a normal exercise. Expert and the organizer of children's
games S. A. Shmakov writes: «Today one of the teachers, rarely, does not
understand the meaning of the game, but a few make the game an ally of
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their hard work, although the game is a check of the child in practice: the
games are afraid of what it requires for yourself to play the teacher, but it's
not easy. But this is necessary» [5, p. 3]. In the game, the formation of
verbal, lexical and grammatical skills takes place in an exciting way for
children. Games develop observation at schoolchildren, increase interest in
learning a foreign language. Following the achievement of the practical goal
of the lesson, the game can be classified as follows: phonetic; lexical; gram-
matical; games for the development of reading, listening, oral skills speech,
writing, mobile games, interactive, etc. [4, p. 42]. The purpose of lexical
games is the repetition of vocabulary from any topic, the improvement of
spelling skills. These games, following the grammar, continue to build the
foundation of language, because mastering lexical and grammatical material
creates an opportunity for the transition to an active language of students.
Such games pursue the following goals: to introduce students to the new
vocabulary and to connect — to train students in the use of vocabulary in
situations close to the natural environment; to intensify the speech-thinking
activity of students; to develop the linguistic reaction of students. Games
should be pursued not only after the mastering of junior schoolchildren of
educational material on subjects, but also at certain stages his study. While
explaining new material, the game can help the teacher to solve two
important interactions or self-dependent tasks — to interest students in a new
topic and make the content of the subject clear [1, p. 155]. For example, a
teacher’s demonstration of thematic drawings, objects, toys can serve to
systematize the new vocabulary. At the English lesson in secondary school
you can use the game in the association. The teacher offers to learn a certain
word and asks for students to be named, with them being associated with
them (for example: dog — dog — DOG (breed of dogs), ball — ball - BALL —
soccer, volleyball, basketball). For fixing material gaming technology is
also quite effective. Younger students practice their skills during the game
especially willingly and effectively, and then they will use different types of
memorization, motor memory. For example, to work out or repeat the stu-
died Vocabulary lessons in secondary school are the following effective ga-
mes that are offered by the teacher O. Mytsyk:

— «Fourth is Odd» (outline «superfluous» word: pencil, book, bal-
loon, pen);

— «What's gone» (write the disappeared letter: gre _n, b 1_e, or_nge);

— «Bingo» (students are offered a card with 12 typed words, each
team gets a box with buttons. an image appears on the screen. Those who
have such a word, cover it with a button. The winner is the one who fills 4
squares (vertically, horizontally, or diagonally) [4, p. 43];

— «Correct the teacher» (the teacher, pointing to parts of the body,
clothes, colors, etc., is deliberately mistaken, the students call the correct
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word) .Game is also useful at the stage of control of learning knowledge.
The use of games during the verification of knowledge of pupils lexical
units allow you to more creatively approach the evaluation, as well as to
attract all class students to work;

— «Check yourself» (students, schools, animals, clothes, weather,
character and appearance), which for 1.5-2 minutes they are offered. Stu-
dents should write as much words as possible Students read the words in
turn. If the word repeats, it is deleted. The winner is the one who will have
more words in the hands;

— «Vinaigrette» (on the board are written words, the letters in which
are mixed. Students must recognize the words and write them in the note-
book. Winner is the one who correctly writes all the words. To simplify the
task the teacher indicates a topic that you can to attribute words) [4, p. 45].

Games in the teaching of vocabulary in English lessons can be very
useful, but they must take into account a number of requirements:

— time-saving and aimed at solving certain training tasks;

—eliminate the stress of the lesson and stimulate the activity of
students;

— leave the educational effect on another, often not implicit plan,
and in the first, visible place always realize the game moment;

— 1o be «guided», not to beat down the given rhythm of educational
work in the classroom and not to allow a situation when the game comes out
of control - not to leave any participant passive or indifferent.

It is important to conduct lexical games systematically and purpo-
sefully in each lesson, starting with elementary gaming situations, gradually
complicating and diversifying them. So that the game activity in the se-
condary school took place in a secondary school and gave the desired re-
sults, it is necessary to manage it, ensuring that the following requirements
are met:

— students' readiness to participate in the game (each student must
learn the rules of the game, clearly understand its purpose, the end result,
the sequence of actions, have the necessary knowledge for participation in
the game);

— providing each student with the necessary didactic material;

— clear statement of the task of the game. Explanation of the game —
clear, difficult game should be carried out in stages, until the students do not
seize individual actions, and then you can offer all the game and different
options;

— the actions of students should be monitored, corrected, directed,
evaluated in a timely manner;

— it is impossible to suppress the degradation of the child's dignity
(offensive comparisons, score for the defeat in the game, ridicule, etc.)
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Thus, the use of game exercises in the lessons of a foreign lan-
guage influences the mental development of children, improves their thin-
king, attention, creativity, providing training in cooperation. The game ma-
kes it possible to avoid overloading younger schoolchildren and contributes
to the sustainable assimilation of linguistic material in conditions that are as
close as possible to natural, creates educational-linguistic situations, which
take into account already formed language skills. Gaming technologies at
secondary school lessons are not a secondary activity, it is - a necessary,
comprehensive part of the study of a foreign language. At the same time,
with the aim of obtaining a certain linguistic benefit and achieve the desired
learning outcomes, gaming technology must receive to select, plan, prepare
and manage them.
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CeKkuus npo6sieM 3KOHOMUKH

3APYBIKHUM TOCBIJ MOTUBALII IEPCOHAJY
HA NIAIIPUEMCTBAX EHEPTETUKHN

Kocmin /]. IO.
Xaprxiecvrutl HayioHaNbHIL YHIeEpcumem paodioenieKmpoHiKy
XHYPE, 61166, Xapxis, npocn. Hayku, 14, nsipatova@gmail.com

ComianpHO-eKOHOMIYHI TpaHc(hopMartii, IO BiIOYBaIOThCS MPH Tepe-
X0l 10 HOBOTO CIIOCO0Y BHPOOHHIITBA, CYTTEBO 3MIHIOIOTH OalaHC €KO-
HOMIYHOI BJad MK HaiilMaHHM TpaIiBHHKOM i poOoTtomaBumeM. Came i3
UM, Ha Hally TyMKY, IOB’si3aHi 3MiHH y CHCTEMi MaTepiallbHOTO CTUMY-
JIFOBaHHS IepcoHany (auB. puc. 1).

st Toro, 106 3’sicyBaTH, K BIUIMBAIOTh 3MiHH Y MPOJAYKTHBHOCTI
npari Ha OCHOBHI ITOKa3HUKU PO3BHUTKY MEPCOHAIY, 3BEPHEMOCS 10 aHAIli3y
3apyODKHOTO MOCBiAYy. Y SKOCTI MPHUKIAAy OyJlno OOpaHO eleKTpocHepre-
TUYHY rany3b CIOBaYUYWHH, OCKUIBKH MPOOJIEMH, IO ICHYIOTh Y IBOMY
CEKTOpi, CX0XKi 3 BITYM3HIHUMHU. AHai3 oxomtoBas nepion 2010-2016 pp.,
OCKIJIbKH CaMe TOJi B €HEPreTUYHOMY CEKTOPi OYJIO MPOBEJEHO CTPYKTYPHI
pedopmu, crpsMOBaHI Ha MigBUIIEHHS e(peKTUBHOCTI poOOTH Taiys3i, 3HH-
JKCHHS BHPOOHWYMX BTPAT, paIliOHATI3aIlil0 E€HEPrOCHOXHBAaHHA. Takox
Oyno 3mificHeHO MacmTabHY TEXHIYHY MOJEpHIi3alifo, sKa Majga Ha MeTi
HaOJIIDKEHHS KITFOYOBUX ITOKA3HUKIB PO3BUTKY €JIEKTPOCHEPIeTUYHOT ramy3i
JI0 aHAJIOTiB PO3BUHEHUX €BPOINCHCHKUX KpaiH. BaXkIMBO OLIHHUTH, SIKHM
YUHOM pe(dOpMH MO3HAYMIMCA Ha Pe3yibTaTax IisTIBHOCTI eNeKTpOeHep-
TeTUYHHMI raiy3i, a TAKOXK KiJIbKICHO BU3HAYUTH BIUIMB TAaKUX YHMHHUKIB, SIK
3MIHM B IHBECTHIIISIX 1 KITBKOCTI MPAIFOI0YKX, HA BAJIOBY JI0aHy BapTiCTh.

basyrounce Ha JaHMX NPO KUIBKICTh INTATHUX CIIBPOOITHHKIB Ta
KaImTaJoBKIaICHHAX, OyJI0 MOoOynI0BaHO BUpOOHNYIY QyHKIIi0 Tuy Ko66a-
Jyrmaca ajis enepreTuaHo1 rany3i ClioBaqunHu:

At & a
Yi=ag-e" - Lt -K?, 1)
me Y, — BajoBa IoJaHa BapTiCTh B eHepreTHuHii ramysi; L, — uu-

CeNBHICTH 3aiHsTHX B pori {; Kt — BaJIOBI 1HBECTHUIIII B OCHOBHUI KaIiTa;

A, Ao, a1, @z — OIIIHKY TTApaMETPiB MOJIEIT.
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[ 3minu y npooykmuenux cunax ]
Hesinninenicts IlosiBa HOBUX IlosiBa NPOJYKTUBHUX CHII,
palliBHUKA BiJl 3aC00iB JoMiHylouHx (akTopis SKI EKCILTYaTyIOThCS
BHPOOHHMIITBA BHUPOOHMIITBA KOJICKTHBHO
[ 3minu y eupoénuuux gionocunax
BupiBHIOBaHHS GananCy yHCMO?ISHHBJICHH}I Couianizalist B1acCHOCT,
CKOHOMIUHOT BIaau TpaJHULliHIX Q)OPM _ PO3IOBCIOLKEHHS
Misk HAJiMAHOIO TIPALIEIO IpUMYCY [0 Ipart, ii acortitoBarux hopm,
S HIDKCHHS! CTYIICH] TIbHEHHS
i KaritaaoMm SHIDKCHIT CTYTICHIO yeye N
eKCIuTyaTanii [POIYKTUBHHX CHII

I

IToaea nosux nompeo,
3MiNna NOPIGHANILHOT 3HAUYWOCII ICHYIOYUX ROMpPEd

4l

— HCTUTYILIHHE 3aKPITUICHHST MOMTHBOCTEH MOBHOI peaTi3arlii pas BIIACHOCTI Ha pobo4y CHiTy;
— po30ymoBa OpraHi3amiiHoOi KyJbTypd Ha 3acajax EKOHOMIYHOIO MapTHEPCTBa,
BHPOOHNYOI IeMOKpaTii;

— iJIBUIIECHHS POJIi HeMaTtepiaibHUX MOTPED, MOB’I3aHUX 3 HAKOMUYEHHSM JIHO/ICHKOTO)
KariTany;

— 3HMJKCHHS NOPIBHAIBHOI 3HAYYIIOCTI MaTepiaibHUX MOTPeO, OiIblI IOBHUI CTYIiHB)

1X 3aJI0BOJICHHS

[ 3MiHu y Mexanizmax MamepianbHO20 CHUMYIIO8AHHA MPYO08OT dianbHOCH ]

/r\

3minu y xapakmepi 3minu y mexanizmax Po3noeciooxncenna nosux gpopm
mamepianvnoi 6unazopoou Haoanns mamepianvnoi opiansroi P00
GUHA20pOOU

— HiJABHILEHHS 3HAYYIIOCTI . . . .
BHTPAT, CTIPAMOBHHX — 3pOCTaHHi poii BapiaTnBHOi
Ha KOMIICHCALIiI0 BAPTOCTI HACTKH OILIATH NIpaLl ;
po6ouot curm — OWIHPEHHS! KOJICKTHBHHX
(«KOMIEHCAITIITHOTO MaKeTy»); dopm ‘EpeMlmBaHH”;

— MiZBMIEHHs BADTOCT _.0608 SI3KOBE BpAXyBaHHS
TPYAOBOI OCITYTH LUH PUHKY TIpaut npu
BCTAHOBJICHHI OKJIAJIiB

— POBMOBCIOKCHHS KOMIIOHEHTIB
OILIATH MpaLl, He OB s3aHKX 3
TPYZOBOIO BHHATOPOJO0I0 (yd4acThb
y ipubyTKax, MPUIOAHHS OTILIOHIB);
— IHBECTHLIT y HArpOMaJUKSHHS
JIIOJICBKOTO KarliTamy 3 METO0
3aKpiIUIeHHs POOITHUKIB y (ipmi
SK iHTepcneupiyHOro pecypey

Puc. 1. 3miHn y cucTeMi MaTepiaabHOr0 CTHMYJTIOBAHHS EPCOHAITY,
00yMoOBJIeHi Tepexo10M /10 NOCTiHAYCTPiaJIbLHOIO CII0CO0y BUPOOHULITBA

3rigHo moOymoBaHOT MOJIEINI, 3HIDKESHHS YHCEIBHOCTI IPAIFOI0YAX
Ha 1 % y mOTOYHOMY POIli PU3BEJO 10 30UIBIICHHS BaJOBOI JOAAaHOI Bap-
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TOCTI MpH iHmMUX He3MiHHUX (akropax Ha 2,43 %. [Ipm mpomy mpocrte-
KYETBCA TICHA KOPEINAIisS MK TUHAMIKOIO CEpeIHBOMICSYHOI 3apoOiTHOT
IUTaTH 3aHATHX B €HEPreTHYHill ramys3i Ta MpOXyKTHBHICTIO Tpari. SAkmo
po3paxyBaTH 3HaUCHHS CEpeIHBbOMICIYHOI MPOAYKTUBHOCTI IMapili, MOXKHA
o0y IyBaTH PiBHSAHHA perpecii, sk JeMOHCTPYE 3B'SI30K MK 3HAYCHHIMHU
MIPOAYKTHUBHOCTI Tparli Ta 3apoOiTHOIO miaroro. Taka Momens Moxe OyTu
NIPE/ICTaBIICHA Y BUTIISI

Wy=ay+a R, 2

me W, — cepemHpomicsuna 3apobiTHa IU1aTa 3alfHATHX B HEpre-
THYHIH rany3i CnoBauunsy; P, — cepenHbOMiCSYHA BajoBa J0/aHa BapTiCTh

Y PO3paxyHKy Ha OJHOTO MpAIliBHUKA CHEPTeTUYHOI raiy3i; dg, d1 — OLIHKH
mapameTpiB Mozeni. KoedimienTt kopensmii mist moneni ckinanae 0,8.
Bucnosku. [IpoananizoBaHo 3apyOibKHUI JOCBII MaTepiaabHOTO CTH-
MYIIIOBaHHS IIEPCOHAITY Ha €JIEKTPOCHEPreTHYHUX MianpueMcTBax. [1o0yno-
BaHO BUPOOHWYY (YHKIIO JUIsl MiJIPHEMCTB eleKTpoeHepreTuky CioBau-
gy, [loka3aHo, 110 TEHJCHIII PO3BUTKY rajy3i HE MiATBEPIXKYIOTh OC-
HOBHI MOJIOKEHHSI, XapaKTepHi AJIsl KIaCHYHUX BUPOOHMUMX (PyHKLIN THITY
Kob66a-/Iyrnaca. Tak, npu 3HWKEHHI 3Ha4YCHb (hAKTOPIB, IO XapaKTCPHU3Y-
I0Th YHMCEJIBHICTh 3aMHATHX Ta BEIWYMHY 1HBECTHLI B OCHOBHHMI KariTall,
BEJIMYMHA BAJOBOI IONaHOI BapTOCTi 30inbImyBanacs. s MOSCHEHHS LUX
PpO30DXKHOCTEH BUCYHYTO TillOTE3Y IPO Te, IO MiABUIICHHS SKOCTI 3aIyde-
HHUX TPYAOBHX PECYpCiB Bele A0 3pOCTaHHs NPOAYKTUBHOCTI Mpali HaBiTh
3a YMOB HE3MiHHHX KalliTaJOBKJIaJeHbh Ha OJHOTO Mpalrorvoro. Po3kpuro
3B'S130K MIXK MaTepialbHOK BHHATOPOJIOIO 1 3MiHOIO MPOIYKTUBHOCTI.

JIIBEPAJIIBAIIISAA PUHKY EJIEKTPOEHEPTII:
AKUM IIJIAXOM BECTHU PEOPTI'AHI3AIIIIO

Kocmin FO. J[., Tenezin B. C., Kocmin J{. IO.
Xapriecvrutl HayioHanbHill yHieepcumem paodioeieKmpoHiKu
61166, Xapxis, npocn. Hayxu, 14, e-mail: nsipatova@gmail.com

KiameBoro meroro pedopMyBaHHA PHHKY EIEKTPUYHOI eHeprii
VYxpaian € moBHomacmTaOHa jiGepaii3amiss pUHKOBUX BiHOCHH Ta PO3-
OynoBa e)eKTUBHOTO KOHKYPEHTHOTO CepeIOBUINA. 3 OTJIsy Ha IIe, OCHOB-
HUMH{ NPUHOWAIAMHU (YHKIIOHYBaHHS OHOBJICHOTO PHHKY €NEKTpOCHEeprii
CTaloTh 3a0e3MeyeHHs Al yCiX HOro cy0’€KTiB piIBHHX MOMKJIMBOCTEH J10-
CTYIy, Y TOMY YHCII HEJAUCKPUMIHALIMHOTO JOCTYITy JIO MariCTpalbHHX i
MDKIEp)KaBHUX €JIEKTPOMEpEX, a TAKOXK HE3AIC)KHICTh IEPIKaBHOTO pery-
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moBaHHA. [lepexin 10 HOBOI MOZeNi PHHKY €IEKTPOCHEePrii 3yMOBIIIOE 3HAUHI
smian y gisuteHOCTI JIT «HEK «Ykpenepro», siki He0OXiZHO BpaxoByBaTH
TIpH IPUAHATTI YIPaBIIHCEKHUX PillleHb MO0 po30yaoBH eheKTHBHOI cTpa-
Terii pO3BUTKY ITi IIPUEMCTBA.

Jlo HalOITBII CYTTEBUX 3MiH, SKi Y HAHOMIDKYiM TEpCIIEKTHBI OYi-
kyrotb JI1 «HEK «Ykpenepro», ciix BigHecTH Horo peoprasisaiiro. 3rixHo
3 BUMOTaMH BITYH3HSIHOTO 3aKOHOAaBcTBa, Ha 0a3i JI1 «HEK «Ykpernepro»
MaroTh OyTH CTBOpPEHI JBa IOPUANYHO CAMOCTIMHMX HiINPUEMCTBA: HEpIIe
MpaIfOBaTIME SIK CUCTEMHHMH OIeparop, Apyre 3AIHCHIOBATHME INepeaady
enektpoeHeprii. Taka peopraHizallisi € HEBiJl’€MHOI CKIIAJIOBOO Jidbeparti-
3amii pHHKY eJIeKTPOeHeprii, apke MOMKIUBICTh TIOCTaYaTH €ICKTPOCHEPTito
3aJIeKHUTh BiJl AOCTYIY 10 MepeX. BilnoBifHO, pIBHICTH YMOB MOCTaYaHHs
nepenbagae, y T.9., 3a0e3MeUeHHs HETUCKPUMIHAIIHOTO JOCTYIY D0 MEpex
niepezayl ejxexTpoeHeprii. 3 1€l TOYKK 30py BHOKpEMIICHHS (YHKIIIH, IM0-
B’S3aHUX 3 MeEpefavyeio eJIEeKTPOCHEPTil, € BUNpPaBIAHUM, a[pKe I AiSUTBHICTD
Mae 3TICHIOBATHCS HE3aJIC)KHO Bif IHIIIMX CYO’€KTIB PHHKY CJICKTPOCHEPTIi.

Cx0i BUMOTH MICTHTB 1 €BpONEHChKE 3aKOHONABCTBO. Tak, [u-
pextuBoto 2003/54/€C Bu3HaueHa HEOOXIIHICTh BiJOKpEMIICHHS cdep Aisiib-
HOCTI, B SIKNX KOHKYPEHI[iSI HEMOXJHBA (TPaHCIIOPTYBaHHS €JIEKTPO-
eHeprii), Bil THX, Jle MOXKHA 3ar04aTKyBaTH KOHKYPEHTHI BiJHOCUHH (BH-
poOHHUITBO, Iponax). 3riqHo JWpeKTuBi, TpaHCIIOPTYBAaHHS, BUPOOHUIITBO
Ta MPOJAX EJICKTPOCHEPril MalOTh 3MIHCHIOBATH Pi3Hi, HE3aJICXKHI OJHE Bia
oJHOTO TignpuemMcTBa. [IpoTe ciij 3a3HaYUTH, IO Y 3raZlaHOMy JOKYMEHTI
MOHATTS «HE3aJICKHICTh» TPAKTYETHCS ABOICTO. 3 OJHOTO OOKY, Omeparopu
MEpeX MOXYThb OyTH CaMOCTIHHMMH IOPUAWYHUMH OcoOamMu. 3 ApYyroro
OOKy, SIKIII0O BOHM € CKJIaJIOBOIO BEPTHKAIBHO IHTEPOBAHMX ITiIIPHEMCTB,
iX craTtyc Mae 3a0e3MeYNTH aBTOHOMHICTh «IIPHHAMMHI 3 TOYKH 30py Op-
raHi3aliiHoO-paBoBOi (OPMH, CTPYKTYpPH Ta MEXaHI3MIB HPUHHATTS pi-
meHb». TaknuM 4MHOM, €BpONEHChKE 3aKOHOJABCTBO HE MICTUTH NPSIMOI
BKa3iBKM Ha HeoOXximHicTh pectpykrypusauii JI1 «HEK «Ykpenepro» 3
BIJUIICHHSIM aKTHBIB €HEPromepeIaBajbHOro i IIpUEMCTBA.

Ipwu 3aiticaenHi peopranizamii A1 «<HEK «Ykpenepro» ciig Bpa-
XOBYBaTH Jesiki ocobmuBocTi. [To-mepire, 1ei mporec BUXOIUTHh 33 MEXI
OJIHOTO IIiJIIPHUEMCTBA, OCKIJIBKHM 3a MaHOyTHIM CHCTEMHHM OIIEpaTopoM
3aKpIIUTIOIOTECS HE TUTBKH (YHKIII, ski paHime BuxkoHyBammcs JI1 «HEK
«YkpeHepro» (oneparuBHo-TexHojorigne ynpasiinasg OEC Ykpainu, opra-
Hi3aIlis mapanxeabHoi poOOTH 3 €HEepProcucTeMaMH CYCiTHIX KpaiH), a i Ti,
mo Hanexanu 1 «EnepropuHok» (anMiHiCTpyBaHHS PO3paxyHKIB, aMi-
HICTpyBaHHS KoMepIiitHoro 00:iky). Ilo-apyre, neski GpyHKIIT cHCTEMHOTO
orepaTopa MOKHA pO3IJIAATH SIK «YMOBHO HOBi», a came: 3a0e3nedeHHs
(GyHKITIOHYBaHHS 0aaHCYIOUOTO PUHKY, PUHKY JOMOMDKHHX IOCTYT. SIKIIO
IUIaHYBaHHS PEXHUMY poOOTH 00’€IHAHOI €HepreTHMYHOI CHCTEMH Ha Ha-

124



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,

Hajduszoboszlo, Hungary
CTYIIHY 100y 3IiHCHIOBAIIOCS 1 paHile, TO KyHiBISI-TIPOJaxX eIeKTPOCHEePTil
U1 OanmaHCyBaHHA OOCATIB TONHTY Ta MPONO3WIil y MOTO4YHIM m00i, a
TAKOX JUIsl BPEryJIIOBaHHS HeOaJIaHCIB CTOPIH, BIIOBIIANBHIX 3a OallaHc, €
BiTHOCHO HOBUMH. [Ipum mboMy HEoOXimHI 0OCSTH BHUTpPAT IDIAHYETHCS IO-
KpHUBaTH 32 PaXyHOK Tapu]y Ha LEHTPali30BaHE ONEPaTHBHO-IHCIETYEp-
ChbKe 00CITyTOBYBaHHS.

3amranoBana peopranizamis JI1 «<HEK «YkpeHepro» Takox BH-
Marae NeBHUX OFO/DKETHHX BUTpaT. Tak, U NEeHTPali30BaHOTO AUCTIETIEP-
CBKOT'O YNPAaBIiHHSA 00’€HAHOI0 €HEPreTUYHOI0 CHCTEMOI0 YKpaiHU IUIaHy-
€TBCS 3IIMCHUTH 3aKyMiBIIO Ta BIPOBA/KCHHS Yy NPOMHCIOBY EKCILTya-
Tallil0 MPOrPaMHOro Ta TEXHIYHOTO 3abe3neueHHs, HeoOXiqHoro it QyHK-
LiOHYBaHHA 0aJAHCYIOUOTO PHHKY, a TAKOX IUII BUKOHAHHS ()YHKIIH CHC-
TEMHOI'0 OlepaTopa, aaMiHICTpaTopa pO3paxyHKIB Ta aaMmiHICTpaTopa Ko-
MepuiiiHoro 00miKy. HeoOximHu#l s 1poro 00CAT TPOIIOBHX KOIITIB Mae
OyTH nepeadavYeHUll y epKaBHOMY OFOJIKETI.

PosrnsiaeMo  0coOMMBOCTI pOOOTH BHOKPEMIICHHX IiIMIPHEMCTB
OLIBLI JETANBHO.

1. Cucmemnuii onepamop. 3a3Ha9NMO, IO y BITIU3HIHOMY 3aKOHO-
JIABCTBI, SIKUM PEryJIIO€ThCsl (DYHKI[IOHYBAHHSI PUHKY €JIEKTPOSHEprii, CHcTeM-
HUH orepatop — Ii¢ BHUKJIIOYHO JEp)KaBHE MiANpueMcTBO. IIpoTte wiTkoi
BKa3iBKM Ha HOro Oprasi3amiiHO-paBoBy (opmy (yHiTapHe abo KOpIio-
paTHBHE MiANPHEMCTBO) 3aKOHOJABYI HOPMH HE MICTATh. 3a CYKYIHICTIO
MPaBOBUX O3HAK, a CaMe: OCOOJUBOCTEH YTBOPEHHS (YTBOPIOETHCS KOMIIC-
TEHTHUM OpPraHOM JIepKaBHOI BIIaJy y PO3MOPSAYOMY MOpPSIKY Ha 0asi
BIZIOKpEMJICHOT YaCTHUHHU JIEP)KAaBHOI BIACHOCTI Ta BXOAUTH 10 cepu Horo
VIOpaBIiHHA); 3aKpilUICHHS MalfHa Ha OCHOBI NpaB TOCIOJAPCHKOTO Bi-
JIAHHS; BIJCYTHICTh BIAMOBIAAIBHOCTI 32 3000B’SI3aHHSIMH IIiAMPUEMCTBA Y
OpraHiB, 0 cepy yNpaBIiHHS SKUX BOHO BXOJUTh, — MOKHA BBaXKATH, IO
cUCTeMHHIl omepatop Oyme icHyBatH B (GopMi JEp)KaBHOTO YHITAPHOIO
KOMEPIIHHOTO I JIPHUEMCTBA.

BaxuuBuM € Te, M0 YHHHE 3aKOHOJABCTBO He Iependavyae 3MiHU
(opMH BIIaCHOCTI U CHCTEMHOTO olleparopa. Tak, He Miiysrae mpuBa-
TH3alii MalHo, 10 3a0e3nedye IUTICHICTh 00'€JHAHOT eHepreTHYHOI CHC-
TeMH YKpaiHM Ta LEHTpali30BaHE JUCIETYEpPChKe (ONepaTUBHO-TEXHOJIO-
riuHe) ympaBliHHS, MaricTpaibHI 1 MDKAZEp)KaBHI €NEKTPUYHI Mepexi, a
TaKOX MaifHO HAYKOBHX YCTaHOB 3arajlbHOEP’KaBHOTO 3HAUCHHSI.

3a CHCTEMHHIM OIIepaTOPOM 3aKPIiILTIOIOTHCS TaKi (HYHKIII:

— IEHTpaTi30BaHe JUCTIETYEPChKe (OTIepaTHBHO-TEXHOJIOTIYHE) YIIpaB-
IHHA pexxuMaMu poboTn 00’enHanoi enepretynoi cuctemu (OEC) Ykpainu,
3abe3neueHHs onepamiiHoi 6e3nex ii icHyBaHHS;

— 3a0e3mevyeHHst (QYHKIIOHYBaHHS OaJaHCYIO4Oro puHKY (HaJaHHS
yJacHHKaM OallaHCYBaHHS KOMAaHIW Ha 301IbIIEHHS/3MEHIIEHHS iX HaBaH-
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Ta)XCHHS BIAMOBIIHO JO aKIENTOBAaHMX HHUM IIPOTIO3MIH yJacHHKIB 0Oa-
JAaHCYBaHHA, Ha MiJCTaBi SKUX CHCTEMHHUI OMepaTop KYyIIye/TpoJae elneKT-
pUYHY eHeprito Ha OaJaHCYIOYOMY PHMHKY, @ TaKoX 3/IHCHIOE KYMiBJIO-
MpoAax HeOaJaHCiB eNeKTPHYHOI eHepTii);

— 3a0e3me4yeHHst poOOTH PUHKY JIOIMOMDKHUX MOCTYT (NpUAOaHHS
JOMOMDKHHX TIOCTYT 3 METOI0 NOTPUMAaHHsS CTaHIApTIB olepariiiiHoi 0e3-
nekr OEC YkpaiHM, MOHITOPHHI BUKOHAHHS ITOCTQYaJIbHUKAMH JIOTIOMIXK-
HUX TOCITYT 3000B’3aHb 3 iX HAJaHHA);

— aJIMIHICTPYBaHHSI PO3PaxyHKIB (PO3paxyHKH 3a 3aKyIUIEHY/IpO-
JaHy eJCKTPUYHY EHepriro Ha 0aTaHCyIOUYOMY PHHKY);

— aJIMIHICTpYBaHHSI KOMEpIIHOro 00Ky (OTpUMaHHS Bif Yycix
YY9acHHUKIB PHHKY HOTOAMHHUX I000BHX rpadikiB Bigmycky Ta/abo cmo-
JKHBAaHHS Ta/ab0 eKCcmopTy Ta/abo IMIOPTY EJICKTPUYHOI eHeprii Ha Ha-
cTynmHy no0y; OTpUMAaHHSA BiX aiMiHiCTpaTopa pO3paxyHKIB iH(opMarii
I10/I0 JOTOBIPHHUX OOCSTIB KYMiBJIi-NPOJaXy eNEKTPUYHOT €Heprii Ha pUHKY
JBOCTOPOHHIX JOTOBOPIB Ta HA PUHKY Ha «H00y Hamepemy, iIMIIOPTOBaHOI
Ta CKCIIOPTOBAHOT €JICKTPUYHOT eHepril).

OnHUM 3 TOJIOBHUX NUTaHb, SIKi BUHUKAIOTH MPH CTBOPEHHI CHC-
TEMHOTO OIepaTopa, 3aJHIIA€ThCs MUTAHHS M0N0 3a0e3MeueHHs Horo He-
3aJISKHOCTI Ta PIBHOBIIANICHOCTI BiJl 3aIliKABICHUX OCI0 — yYaCHHUKIB PUHKY.
Cepen MexaHi3MiB, CIPAMOBAaHHUX Ha peali3allifo IbOTO 3aBIaHHS, CIIiJ
BUIUINTH TaKi:

— KYHIBJISI JONOMDKHUX MOCITYT Ha KOHKYPEHTHHX 3acaiax;

— myOMiYHICTE 1HQOpPMAIIi I0I0 HEOOXITHUX TOMOMIKHUX TOCIYT,
ix oOcsriB, BapTOCTi, TEPMiHIB NpPUAOAHHI/HAAAHH;, a Takox iHdopmarii
PO BUMOTH JI0 TIOCTAYAIBHHUKIB JOIOMIKHHUX IMOCIYT, SIKa MiIJISTae ONpu-
JIFOJTHEHHIO CUCTEMHHMM ONEpPaTopoM y MOPSJIKY, BU3HAYCHOMY NpaBHIaMU
PHHKY;

— BEJICHHSI OKpEeMOro OOJIIK BUTpAT Ta JIOXOJIB B 3/ilCHEHH:
JISUTEHOCTI 3 IEHTPATi30BAHOTO IHCIIETUYECPCHKOTO YIPABIIHHS BiJ| 1HIIHX
BHIIB JisILHOCTI;

— HaJIaHHA JOCTYITy JI0 TIPOITYCKHOT CIIPOMOXKHOCTI MiXKJIep KaBHUX
EJIEKTPUYHHUX MEPEX Bijl IMEHI elIeKTPONepeaBaIbHOTO i IPUEMCTBA LIS~
XOM TIPOBEJICHHS €JIEKTPOHHHUX ayKIIOHIB 3 PO3IOJIJICHHS MPOIYCKHOI CIpo-
MOJKHOCTI MEpEeXK;

—BHeceHHs Ha po3riag KMY Vkpainu Ilnany possutky OEC
VYkpaiHu HaBiTh y BHUMAJKy HEMOTOKEHHS 3 3alliKaBJICHUMH iHCTAHIIISIMH
(meHTpabHUM OpPraHOM BUKOHABYOI BIAJH, IO peajli3ye IepXKaBHY IOJi-
THKY B €JIEKTPOSHEPTeTHYHOMY KOMILIEKCI, 3 HAalllOHAIILHOIO KOMICI€l0, 110
3MIACHIOE Jep)KaBHE PETyNIOBaHHSA y c(epi eHepreTHkH, i3 MEeHTPaTbHUM
OpraHoM BHKOHaBYOI BJIaaM, 110 3a0e3medye peasizaliio JepKaBHOI MOJi-
TUKH y cdepax eheKTUBHOTO BUKOPHCTAHHS MAIMBHO-CHEPIeTUYHHUX Pecyp-
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ciB, eHepro30epekeHHsI, BiTHOBIIOBAHUX KEpEN CHEprii Ta albTepHATHB-
HUX BHJIIB ITAJIUBA).

HesBaxkatoun Ha Te, IO CHCTEMHOMY OIEparopy IepeaacTbes
3HaYHa KUIBKICTh (YHKIIA, B pe3ylpTaTi 4oro HWOTO pOJIb HAa PHHKY
EJIEKTPOSHEPrii Mae€ CYTTEBO IIOCWINTHCS, BBAXaTH 1€ IiJIPHEMCTBO
MOBHICTIO HE3aJI€KHUM BiJl 30BHIITHBOTO BIUTBY HABPAI M MOXKIIHMBO.

[o-nepme, yBech mpoliec LIHOYTBOPEHHS Ha MOCIYTH MiXNpH-
€MCTBa KOHTPOJIFOETHCS 330BHI. Tak, omrata mociyr 3 IEHTpali30BaHOTO
JMCIETYEPCHKOTO YIPABIiHHS 3AIHCHIOETHCS 32 Tapu(poM, SIKHH peryio-
€ThCS HAI[IOHAIFHOIO KOMICI€0, M0 3MIHCHIOE NIEp)KaBHE PETyIIOBAaHHI Y
cdepi eHepreTHKH, BIANOBITHO 1O 3aTBEPMKEHOI HEI0 METOAMKH. Tapud
BKJIFOYa€ BUTPATH CHCTEMHOI'O OIeparopa Ha 3aKyIIBIIO JOTOMIKHHX I10-
CJIYT Ta BPETYJIIOBaHHS CHCTEMHHX OOMEXCHb B 00’€HAHIi €HEPreTUYUHIN
cucrteMi YKpaiHH. BpaxoByrouW «Bpa3nuBICTB» PETYNIOIOYOTO OpPraHy M0
MOJIITHYHUX Ta JOOICTCHKUX BIUIMBIB, €KOHOMIYHA OOTPYHTOBAHICTh BCTa-
HOBIICHUX Tapu(iB MOKE BHUSBHTHCS CYMHIBHOIO. 3HaYHY HeOe3meKy Iiis
JISUTBHOCTI MIANPUEMCTBA TAKOX CTAHOBJISITh HEIUIATEXKI Ta 3a00PTOBaHICTh
YYacHUKIB pHUHKY. [linnpreMcTBO 1mM030aBII€HE MOKIIMBOCTI YKIIaAaTH KOHT-
pakTu 3 cy0’€KTaM¥ PUHKY Ha IHIUBiIyanbHiil ocHOBI. JloroBopu € THIIO-
BHMH, 3aTBEPIPKCHIMH HALliIOHAJHHOIO KOMICI€0, IO 3AIMCHIOE AeprKaBHE
peryioBaHHs y cepi eHepreTHKY.

[Mo-gpyre, mmpokuii HaOip (QYHKIIH CHCTEMHOTO oreparopa 3y-
MOBJIFO€ aKyMYJIIOBaHHS Ha IIAMPUEMCTBI BEJIMUE3HMX MacHBiB iH(opmarii,
110 CTAHOBUTH KOMEpLiiHY TaeMHHUI0. He3Bakarounm Ha QopmanbHi BH-
MOTH III0J0 11 HEPO3rOJIOIICHHS, 3arpo3a BUTOKY iH(OpMaIli Ta moaaib-
moro ii BUKOPUCTaHHS Ha KOPHCTD 3alliKaBJICHUX OCIO € JI0BOJII BHCOKOIO.
Pu3uKky ONOPTYHICTUYHOI MOBEIIHKK y IIbOMY BHIQJKy OyIyTh JIMIIE HO-
CUIIIOBAaTUCST YMHHUMH HOPMAaTUBHUMH OOMEXEHHsSMH y cdepi perysro-
BaHHs OIUIATH Mpali pOOITHUKIB JEepKaBHUX MIINPUEMCTB. AJDKE YUM
HIDKYE OIUIaTa Ipali MpaniBHUKA, THM CHJIbHIIIA MOTHBALiS OTPUMAHHSI
JIOaTKOBUX BUrOJ 1 IepeBar BiJi ONOPTYHICTUYHOI MOBEAIHKH (Hpsmi
TPOIIOBI 3a0XOUYCHHS BiJ 3alliKaBICHUX OCi0, MEPCIEKTHUBH IMOJAIBIIOTO
MpareBJalTyYBaHHS TOIIO).

2. Enexmponepeoasansue nionpuemcmeo. OcoOIUBICTIO IIHOTO HA-
npsmy peopranizamii JIT «HEK «YkpeHepro» € He CTITbKH 3aKpiIUICHHS 32
HOBOCTBOPEHHUM ITANIPUEMCTBOM (YHKIIN 3 Iepenadi eJeKTpOeHeprii Ta 3
PO3BUTKY MariCTpajibHUX €JIEKTPOMEpEkK, CKUIbKU HEepeBElCHHS Ha HOro
0anaHC BENMYE3HOTO MAaWHOBOTO KOMIUIEKCY. SIK 1 y momepeaHpOMy BHU-
MajKy, BIIKPUTHUM 3QJIMINAETHCS IMTaHHS IIPO OpTraHi3auniiHO-TIPaBOBY
(dopMy ereKTporepenaBagbHOTO MiANPHEMCTBA. AMKe X04a BITUN3HSAHE 3a-
KOHOJIaBCTBO 1 MICTHUTh HpsAMY 3a00pOHY NpHBaTH3alil MaricTpajbHUX Ta
MDKICPKaBHHUX €JIEKTPUYHUX MEPEeX, OJHAK HE BHM3HAUeHO, 4u Oyne e

127



SCIENCE AND EDUCATION. XI International Conference, January 4-13, 2018,
Hajduszoboszlo, Hungary
MATIPUEMCTBO YHITapHUM 200 koprmopaTuBHEM 31 100 % akmiif y BmacHOCTI
JepKaBH.

3 oiHOTO OOKY, CTBOPCHHS IYOJIIYHOTO aKIIOHEPHOTO TOBAPUCTBA
Jla€ MOXKJIMBICTh 3ay4aTH JOJATKOBI JKepesa IHBECTHIIN 3aBISKU OLIbII
mpo3opilt  PpiHAHCOBO-EKOHOMIYHIA TOMTHI manpueMmcTBa (diHaHCOBI
3BiTH [TAT mignsararoTh ONPIUTIOAHEHHIO) Ta 3aIPOBAKCHHIO KOMEPIiITHO
OpIEHTOBAHOTO MEHE/DKMEHTY, 1[0 Ma€ IiJABUIINTH €(PEeKTHBHICTH POOOTH
nianpueMcTsa. [IppdoMy 3 IOpUANYHOI TOYKH 30py KOPHOPATUBHE MiANIPH-
€MCTBO CTa€ BIIACHUKOM yCHOTO MaifHa, B OOMiH Jiep)aBa OTpHUMYe€ aKIii,
4yepe3 BOJIOIHHS SKUMHU 3/ICHIOETHCS YIIPABITIHHSL.

3 npyroro 60Ky, myOIiuHe aKI[ioHEpHE TOBapHCTBO, y sikomy 100 %
aKIii Hale)XaTh AEpXKaBi, HE3AAaTHE peajli3yBaTH TOJIOBHY METY KOpIopa-
TUBI3alii — 3ayydeHHs (iHAHCOBUX pecypciB Ha Oe3omuiatHiii, 0e3noBo-
POTHIl OCHOBI 3a paxyHOK MPOJaXy akiliid. Y eKCIepTHOMY CEepeIOBHILI
BHUCIIOBIIOEThCS AyMKa IIPO T€, IO KOPIOpAaTUBi3allis Aep>KaBHUX IiATIPH-
€MCTB B3araji He BIUIMBAaTHME Ha 3aJy4eHHs 1HBECTHIIH, OCKIJIbKH iHBeC-
TULIWHUN KIIMaT BHU3HAYacThCA 30BCIM IHIIMMHU YMHHUKAMH — CTaOlIb-
HICTIO 3aKOHOJABCTBA, CTYIICHEM 3aXHIICHOCTI MpaBa BIACHOCTI, yCIiXaMHt
y 60poThOI 3 KOpYMIIi€ TOIIO. € MEeBHI CYMHIBU 1 MO0 3MiH B €(DEKTUB-
HOCTI yNpaBiiHHS. AJDKe 1 3apa3 ICHYIOTh MEXaHI3MHU, SIKi I03BOJISIIOTH 3a-
Oesmeuntu ii mpuAHATHUNA piBeHb. 30kpema, kepiBHHK I «HEK «Ykp-
eHepro» npmsHavdaeTbesi Kabinetom MiHicTpiB YipaiHu. Y KOHTpakTi 3 HUM
nepeadaveHi (PiHAHCOBI MOKA3HUKH, SIKI BiH Ma€ 3a0e3neynuTH. MOHITOPHHT
BUKOHAHHS KOHTPAKTHUX 3000B’sI3aHb 3/1IHCHIOETHCS IOMICAIHO.

Sk i miampueMcTBO, MO BUKOHYE (YHKIIIi CHCTEMHOTO OIIeparopa,
eJIeKTponepeaBajbHe MiANPUEMCTBO TEX HaBPs YU MOXKHA BBAXKATH €KO-
HOMIYHO He3aleXHUM. Tapudu Ha HOTO MOCIYTH >KOPCTKO PETyIIOIOTHCS
JepKaBHAMHU OpTaHaMMW, SKi 3HIMCHIOIOTH PEryJIIOBaHHA y cdepi eHepre-
Tukd. [Tociyri HafalOThCsl HA OCHOBI Y3TOJPKEHHX 3 OpraHaMH JIEPKaBHOTO
peryJioBaHHsS THUIOBUX KOHTPAKTiB. [IpoBeieHHS ayKIIOHIB 3 PO3HOALILY
MIPOIYCKHOI CIIPOMOYKHOCTI 3/ CHIOETBCS BiJ] HOTO iIMEHI CHCTEMHHUM OTIe-
paropoM. PimieHHss 1po 30UIbLIEHHS MPOIYCKHOI CHPOMOXHOCTI, OyaiB-
HUIITBO HOBUX JIHIH TaKOX MPUIIMAIOTHCS 32 MOTOJUKEHHSIM 3 CHCTEMHUM
orepaTopoM. Xoua Jie-Iope eeKTpoIepeiaBalibHe MiANPUEMCTBO PO3IIIsiaa-
€ThCS K CaMOCTIHHHH Cy0’€KT, Ae-(hakTo BOHO TakMM HE €, aJpKe IpaK-
TUYHO yCi TOCTIOAAPCHKI PIIEHHS BOHO Ma€ y3TO/PKYyBaTH 3 IHIINMH iHC-
TaHLISIMH — OPTraHaMU JIEP’KABHOTO PETYIIFOBAHHS 200 CHCTEMHHM OIIEPaTOpPOM.

[Ipu npoMy crokuBadi IMOCIYT HOBOTO MEPEIaBaIbHOTO i IPHEM-
CTBa OTPHUMYIOTH OUTBIIMI CTYIiHb cBOOOAM. AJKe, mo-mepiie, 3abe3me-
YYIOTBCSl HEJIMCKPUMIHALIHHI YMOBH JIOCTYIY €JIE€KTPOIIOCTAa4IbHHUKIB JI0
MaricTpajJbHUX Ta MDKAEPKaBHUX EJNEKTPUYHHX MEPEX INpH 3IiHCHEeHHI
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eKCIOPTy Ta/abo IMITOPTY €JIEKTPUIHOI CHepTii (TIPOBEACHHS €NEKTPOHHUX
AyKIIOHIB 3 PO3MOALIEHHS IPOIYCKHOI crpoMokHOCTi. [Ipuuomy mpio-
PUTETHIM € BUKOPHCTAHHS Mepex I 3a0e3nedeHHs moTped BITIU3HIHIX
cnoxuBadiB. [lo-gpyre, eIeKTpONOCTAYaNBHUKHY, SKi OTPUMAIHA AOCTYII JI0
MIPOITYCKHOI CIIPOMOKHOCTI MIXKIEPKaBHUX EJICKTPUYHHX MEPEkK, MaIOTh
IIPaBO TEpeAaTH Ha JOTOBIPHUX 3acajax IHIINM EJIEKTPOIOCTadaIbHUKAM
JOCTYI [0 HPOITyCKHOI CIPOMOXHOCTI MIKAEPKABHUX CIEKTPHUHHUX Me-
pex. ITo-Tpere, y neskux BHUMAAKax CIIOKMBaui MOKYTh OTPHUMATH JOCTYII
JI0 MEpEX 1032 ayKI[IOHAMH 33 YyMOB 3/1iIHCHEHHS 1HBECTHUIIN y 3011bLICHHS
IIPOITYCKHOI CIIPOMOXHOCT] €JIEKTPOMEPEXK.

OCHOBHOIO TIPOOJIEMOIO TIPH CTBOPEHHI €JeKTpOIepeIaBaJbHOTO
MiAPHEMCTBA, Ha HAIIy ITyMKY, € OILliHKa BapTOCTi MaifHa, sike Oynme me-
penaHe HOBOMY MiAmpHeMCTBY. Baprticte ocHoBHuxX 3aco0iB JIIT «<HEK
«YKpeHepro» y OyXrainTepchKuX JOKYMEHTax HE BINOBimae iX peanpHIH
(cipaBeuBiit) BapTocTi. Tak, 3a maHuMu (HiHAHCOBOT 3BITHOCTI, IPOTATOM
2010-2016 pp. TexHIYHHI CTaH OCHOBHHX 3aCO0IB IiIIPHUEMCTBA B IIJIOMY
Ta OKPEMO MO eJIEKTPOIIACTAHIIAX 1 JIHISAX eJIeKTporepenadi MOKPaIUBCs:
KOe(IIiEHTH 3HONTYBaHHS 3HU3IJIHCS, a KOS(IMiEHTH MPUIATHOCTI — 3pocii. |
BCE I MaJI0 MICIE TO/i, KOJIM YacTKa OCHOBHHUX 3ac00iB, 1[0 3HAXOIUIOCS
B ekcruryararii noHan 40 pokiB, cyTrTeBo 30umpmmacs. Ha Hamy mymky,
MPUPOJIa HOT'0 IPOTHPIYYS MOJISArae y BUKPUBJICHHI PEATbHHUX JTaHUX LI0/I0
mepBicHOI Ta 3ayMmKoBOi BapTocTi ocHOBHEHX 3acobiB JI1 «HEK «Yxp-
eHeproy». 3azHadyeHa rmpodiemMa € TUIIOBOIO Ul YKPAaiHChKHUX IMiAIPUEMCTB,
OCOOJMBO IS THX, IO OyJIM 3aCHOBAHI IIIe 33 paJsSHCHKUX 4YaciB. [IpuanHu
[FOTO SIBUINA Pi3HI, aJie YacTillle HE3aJekKHi Bil CAMOTO MiAMPHEMCTBA —
OaraTopasoBi MEPEOLiHKH Ta iHIEKCAIlil BAPTOCTI OCHOBHHX 3ac00iB, METO-
JIMKA TPOBEICHHS SIKMX HE 3aBXIU Oyiia TOCKOHAIIO, rinepiHduisiis cepe-
e 1990-X pokiB TOIIO.

HezanexHa orinka Baprocti Heoboporaux aktuiB AT «HEK «Ykp-
€HEeproy», 10 AICTaja MO3UTHBHOTO BUCHOBKY IICIISI IIPOBEICHHS PELEH3Y-
BaHHs1 DoHIOM NiepkaBHOrO MaiiHa Ykpaiuu (et @/IMY Bin 12.12.2013 p.),
TIOKa3ana, M0 B Pe3yJIbTaTi NMepeoliHKy OaraHcoBa BapTiCTh OCHOBHMX 3a-
co0iB mianpueMcTBa Mae 3pocte y 5,387 pasu. Pa3zom 3 THM, HACIiIKOM
MIEPEOIIHKA MAa€ CTATH CYTTEBE 3POCTaHHS aMOPTH3aLiHHMX BiIpaxyBaHb,
110, y CBOIO 4epry, Ma€e MPHU3BECTH JO 3POCTaHHA Tapudy. 3a iCHYIOUOTO
Tapudy NiABHUIIEHHS aMOPTH3ALIMHUX BiJpaxyBaHb MEPETBOPUTD ITiIIPH-
€MCTBO Ha 30MTKOBE Ta IMOCHIUTH HOTO 3aJIeXKHICTh BiJ 30BHIMIHIX Cy0’€K-
TiB — KPEJMUTOPIB, OPraHiB JAepkaBHOI Biaau. SIKIIO K MEPEOLiHKY HE Mpo-
BOJIUTH, a TepelaTd MaliHO 3a 0aJlaHCOBOIO BAapTICTIO, MOJIMBOCTI HOBO-
CTBOPEHOTO MiANPUEMCTBA 3 3aydeHHs 1HBECTHINIH y PO3IIMPEHHS TMPO-
ITYCKHOI CIIPOMOXKHOCTI OYyAyTh 3HayHO MEHIIUMH, HIX MOXKHa Oyno 0
odikyBaTH. BpaxoByioun piBeHb 3HOIIEHOCTI OCHOBHHX (DOHIIB, IIe MOXKeE
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CTaTH CepPHO3HOIO 3arp0o3010 A1 (YHKIIOHYBAaHHS EJICKTPONIEPEAaBAILHOTO
MiATPHEMCTBA ¥ TOBTOCTPOKOBIH IMepCIIeKTHBI.

Okxpim nporo peopranizamis A1 «<HEK «Yxkpenepro» gacte Mox-
JIMBICTh PO3B’SI3aTH II€ OJHE NMPUHIUIIOBO BAXKIMBE NMHUTaHHSA — ONTHMi3a-
110 KaApoBOro cKinamy. MaeThes, Hacamiepes, mpo JepkaBHy iHCIEKIIO 3
SHEPreTUYHOTO HATJIy 3@ PEKUMaMH CHOXKMBAHHS €IEKTPUYHOI 1 TEIIo-
Boi eHeprii ([epikeHepronarisimy). 3arajqbHa YHCETBHICT POOITHHKIB ITHOTO
nigpo3ainy cranosuna 10,6 % 3aranpHOI cepeTHbOOOIIKOBOT YHUCETBHOCTI
MpaniBHUKIB mignpuemctBa. [Ipote 3a cBoiMu (QyHKIisIMH, 1 32 TiAIOPSA-
KyBaHH:M, J{ep>KeHeproHarisi He Ma€e IPsIMOTO BiJHOLIECHHS JI0 AisIIbHOCTI
JAIT «HEK «Yxpenepro». O0’€KTaMu #0ro KOHTPOJIIO € HE MaricTpajibHi Ta
MDKIEpKaBHI eleKTpoMmepexi, 1mo croath Ha Oamanci JIT «HEK «Yxp-
€HEproy», a PO3NOLIbYl eJIEKTPUYHI MEPEXKi, a TAKOXK SHEPreTUIHI 00’ €KTH
Ta EJIEKTPOYCTAaHOBKH. J[0 TOro x 3a YMHHMM 3aKOHOJABCTBOM MiJIIpH-
€MCTBO a00 HOro CTPYKTYpHHH WiIpO3[il HE MOXYTh OYTH YHIOBHOBa-
KEHUM OPTaHOM II10/10 BUKOHAHHS (PyHKILIH Nep>kaBHOTO HATIAIY.

BucHoBku. PedopmyBaHHS pUHKY eneKTpoeHeprii YKpaiHu, OCHO-
BOIO SIKOTO € MOBHOMAcIITaOHa Jibepaiizalis Ta po30yaoBa e(eKTHBHOTO
KOHKYPEHTHOTO CEpeAoBHIINa, mepeadadae, cepell IHIIOro, 3a0e3IMedeHHs
HEUCKPUMIHAIIITHOTO JOCTYITY IO MariCTpalbHUX i MIXKIEPKaBHUX €JICKT-
PHYHHX MEPEK.

HaykoBa HOBH3HA pe3y/bTaTiB, OTPUMAHMX i Yac MOCIIIKCHHS
HACJIJIKIB peopraHizailii, noJsrae y BUAICHHI YUHHUKIB, SIKi YCKIAIHIOOThH
Lel TMpolec, IO J03BOJISIE CBOEYACHO NPHUHAMATH YIPABIIHCHKI PillIEHHS
CTOCOBHO HIBEJIIOBaHHS IX JIECTPYKTHBHOTO BIUIMBY. Cepel IMX YMHHHUKIB!
nepenaya QyHKIIN Ta aKTUBIB CHCTEMHOMY OIEpaToOpy OJHOYACHO BiJl JIBOX
migmpueMctB (I «<HEK «Yxkpenepro» ta JII1 «kEHepropuHoOK»), B pe3yIib-
TaTi 9OTO CHCTEMHHI orepaTtop HaOyBae BiHOCHO HOBUX (DYHKIIHA (amaMi-
HICTpYBaHHS PO3pPaxXyHKIB, aJIMiHICTPYBaHHS KOMEPIIHHOTO OO0IIIKY); HE0O-
X1THICTh BUIIUICHHS OFOJDKCTHUX KOIITIB HA 3aKYIIBIO Ta BIIPOBAKCHHS Y
MIPOMHUCIIOBY €KCILTyaTallit0 MPOTPaMHOTO Ta TEXHIYHOTO 3a0e3redeHHs (Bil
cBO€YacHOro (piHaHCYBaHHS 3aJ€KHUTh OpraHizallisi poooTH OaaHCYIO4YOTO
PHMHKY); HEBU3HA4YEHICTh CTOCOBHO OpraHi3aliiiHO-1paBoBoi (GOpMH HOBO-
CTBOPEHHX IiJIPHEMCTB, 30KpeMa eJIeKTPOIepeIaBaibHOTO MiANPUEMCTBA
(110 MOX€ CYTTEBO YCKIATHHUTH 3aJy9YCHHS 1HBECTHILIN Y MiABHUIICHHS IIPO-
ITyCKHOT CTIPOMO>KHOCTI).
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