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NJIEHAPHOE 3ACEJAHUE

OIIbI T B3AUMO/JIENHC TBUSI UMAIII PAH U MI'TY M.
H.9.FAYMAHA 110 IOJAI'OTOBKE HAYYHbIX KA/IPOB B
OBJIACTH MEXAHUKH U MAIIUHO BEJAEHUA

Ilanoexo I' /L.
Hnemumym mawunogeoenusn umenu A.A. Brae onpasosa PAH
Ten/paxc: +7(499)1353047, E-mail: gpanovko@yandex.ru

Ocobe mecto B yactu B3aumogeiicteuss MI'TY um. HO. baymana
Hay4HBIMH OopranuzanusMu Poccun 3aHuMaeT VMHCTHTYT MalliHOBEACHHS
uMm. A.A. brnaronpaBoBa (UMAII) PAH. B wnacrtosimiee BpeMsi (GopMbl
B3aMMOJICHCTBHUSL OXBAaTHIBAIOT IMPAKTHYCCKH BCE CQepbl JesTeIbHOCTH.
I'maBHBIM sBIsieTCS OJTHOBpPEMEHHOE yuacthe Bemaynmx ydeHsix MMAIIL
PAH B HayuyHOH, meJarorndeckoil M OpraHu3allMOHHO-METOANYECKON
pabote B cteHax MI'TY um. H.D.baymana.

HcTopust 31010 B3aUMOJEHCTBUSA BOCXOAUT K 30-M rojaM IpoLUIOTo
BEeKa, KOT/ia TI0 MHUIHATHBE npodeccopa, Torma MBTY um. H.D. baymana,
akajemuka E.A.UynakoBa Ovlnm oprammsoBan MMAIII PAH. B pasnoe
BpeMs TpenojaBaTeNbckyto aesiTensHOocTh B MITY um. H.D.baymana
coBMeIam ¢ HayqHo! pabotoit B UMAIII PA H Beifato muecst poccuiickue
yuensle— akagemukun H.I'. bpyesuu, B.M. Jukymmnu, b.C. Creukun, K.B.
®ponos, EA.Uynakos. C apyroii ctopoHsl, Beayiue mnpodeccopa MI'TY
uM. H.O. baymana - B.H. I'aBpunenko, K.C. Konecuukos, C.JI. [lonHomapes,
JA.H. PemeroB, B.H. PemetoB, B.M. deomockeB U MHOTHE ApyrHe Ha
NPOTHKEHUU psija et cotpyaHudam ¢ UMAI PAH, yyactBys B pabote

YYEHBIX COBETOB, P EIIKO JITE THA, B BBITIOJITHCHUN BaYKHBI X
MPaBUTCJILCTBCHHBIX TOCTAHOBJICHHH, HayIHBIX TeM, PYKOBOHIN
acTMpaHTaMH.

bnarogapss B3aUMHON «HOAINMTKM» JIyYIIMMH IPEACTaBUTEISIMU
poccuiickoil umxenepHoit Hayku UMAIII PAH u MI'TY um. H.O. baymana
Ha IPOTDKEHUM MHOTHX JECATKOB JIET YCIEIIHO MPOBOIIT COBMECTHYIO
paboTy MO pELIeHUIO aKTyaldbHBIX 3a]ad MAIIMHOBEACHMS, MO H3JAHUIO



HAy4YHO-y4eOHOH, CHpaBOYHOH ¥ JPyTOW CHENHaJbHON JMTEpaTypHl,
aKKyMYJIMPYIOIEeH caMble COBPEMEHHbIE JOCTIXECHUS HAYKU.

Ho Baxnueimeidr 3agadyedl 3TOTO0 B3aUMOJAECHCTBHSA OCTaeTCs
HOJrOTOBKAa BBICOKOKBAJIM(UIIMPOBAHHBIX HAyYHBIX KaJpOB B 00IacTH
MEXaHUKA M MamuHoBeaeHUs. B 1992 r. mo wuHMIMATHBE IHMpEKTOpa
NMATI PAH u omHOBpeMeHHO 3aBeaytomiero kapempoi «Teopus MaimmH
u MexanmsmoB» MI'TY um. H.O. baymana akanemuka K.B. ®@ponosa Ha
6aze MMAII PAH Opinm cosman ¢miman kadenpsl «IIpukmamHas
MEXaHHKa», KOTOpHIH 3a mpomemuue 20 JeT mpeBpaTWwiCS B aKTHBHO
JIeViC TBY FOTITMIA COBM ECTHBIN YUeOHO-HAYTHBIN IISHTP.

OcHOBHEIE IIe T cO3MaHUs (hHUIMaiia 3aKIIOYAI0 TCS B CJIe AYFOIIEM

- COBMECTHAas MOJTOTOBKA KaJpOB BHICIICH KBaM(HUKAMH B
0o0JacTH MEXaHWKM W  MAIIUHOBEJCHUS (IMHAMHKUA, TPOYHOCTH,
HAJIeKHOCTH, 0€30MacHOCTH KOHCTPYKIUH, TpHOOIOTUH, 3PTOHOMUKH,
OMOMEXaHHKH , IMaTHOC TUKA u Ip.)3a CYET KCIIO JIb30 BaHUS
9KCIIEPUM EeHTaJbHOM 6a3bl U KagpoBoro mo TeHmana MMA I PAH;

- MNOJTOTOBKA MOJIOJAEKHU Ui HaydyHOH paboTel B MHCTHUTYyTaxX
Poccuiickoii AkaneMun HayK;

- IPOBEJCHHE COBMECTHBIX (YHAAMEHTAJBHBIX HCCIIE JOBAHHH,
BBIITOJIHAEMBIX B paMKaX BEJIOMCTBEHHBIX IIEJIEBBIX MPOTpaMM, MPOTpamMM
Muno6puaykn PO m  PAH, mo koHIpakTaM C IPOMBINIIEHHOCTHIO, C
IIpUBJIEUECHUEM CTy IeHTOB U acniupaHnToB MI'TY um. H.D.baymana;

- moJUiepKKa W pPa3BUTHE YHUKAJIbHBIX HAyYHBIX IITKOJI,
cnoxusmmxcss B MI'TY um. H.O.baymana u UMAIII PAH;

- HOJTOTOBKA M H3JaHHWE MOHOTpaduil, yueOHUKOB, CIPABOYHON H
Jp. HAYYHOH JIMTepaTypbl, aKKyMYyIUPYIOIIEH COBPEMEHHBIE IOCTHKCHUS
HAYKHU B pa3JIUYHBIX 00/1aC TIX MAIIMHOBEACH US;

- CO3JaHHEe €JUHOM ONBITHO-OKCIIEPUMEHTAIbHON U NpUOOPHOU
0a3pl, pa3paboTKa M  CO3JaHHE COBPEMEHHBIX HH(OPMAaLHUOHHO-
BBIYUCIUTENBHBIX M KOMMYHUKAIlHOHHBIX CHUCTEM 1 COBMECTHOTO
UCTONB30BAHUSL  MpENojaBaTelsIMM,  CTyJCHTAMH, AaclNUpaHTaMH U
Hay4HbIMHU coTpyHukamMu MI'TY um. H.D. baymana u UMATIIl PAH.

OpraHu3annoHHEIe (GOPMEI B3aNMOACHCTBHS :

- pa3paboTka W BHEOpPEHHWE B YYCOHBIH IIpoIecC CIeIHalbHBIX
KypCOB JIEKIH i, TA00PAaTOPHBIX TPAKTHKYMOB;

- BBINIOJIHEHHE KypCOBBIX M JUIIIOMHBIX paboT Ha 6aze MMAIII
PAH,;

- IpOBeACHHE CTyACHUECKUX NpakTuk Ha 6aze UMAIIIPAH;

- opranuzauus ctaxupoBok B MMAIIl PAHms mpenonaBateneit
MI'TY um. H.D.baymana;



- OpraHM3aIysg W HPOBEJCHHE COBMECTHBIX HAYYHBIX CEMHUHAPOB U
KOoH(epeHIMH MOJOABIX YYCHBIX M CTYJCHTOB, Ha KOTOPBIX, IOMHMO
3aCNyIIMBaHUs HAay4YHBIX JOKJIAZOB, 3acCIyIIMBAIOTCS U YTBEP)KJAIOTCS
TEMBI KyPCOBBIX, IUIJIOMHBIX pabOT U KaHIUAATCKUX AUCCEPTALUM .

Ha ¢wumane xadeapsl mpoxoaaT oOydeHHe CTyIAeHThl 4-6 KypCOB,
creLUaIM3upylomuecs B O00JIACTH OKCIEPUMEHTaJIbHONH MeXaHWKH. B
HacToslee BpeMs Ha (uimalie eXeroJHo oOyudarorcs okoso 20 CTy IEHTOB
Kaxaoro Kypca. K mpoBeneHuio 3aHATHI CO CTYACHTAMH W PYKOBOJCTBOM
X paboT npuBIeKatoTcs Beymue yaensie IMA IIIPA H.

YdeOHas mporpaMMa 3aHATHHA CO CTyJACHTAMHU COCTOUT W3 JICKIIHA,
MPAKTHIECKUX U JTA0OPATOPHBIX PabOT M BKIIOYAET ClieqyloImue yueOHbIe
KypCBI:

- DKCIepUMEHTAbHAs MEeXaHHKa Ae(GOopMHUpyeMOro TBEPIOTO Tena,
BKJIIOYAass ~ METOABl  HCCJEJOBAaHUS  HaNpsHKeHHO-IedopMUpyeMoro
COCTOSIHUS;

- METOJpl M CPEACTBA MEXAHWYECKUX HCIBITAHUM MaTepualos,
BKJIFOYasl UCCJIE I0BAaHHsI KOMIIO3UTHBIX MaTepHajoB;

- METOJpl u cpelacTsa BHOPALMOHHBIX UCTIBI TAHUI
MEXaHUYECKU XCUCTEM ;

- OCHOBBI BHOPAIIMOHHOM TS XHUKH U TEXHOJOTH .

B mpomnecce 00ydeHHS CTyACHTH H3y4ar0T TEOPETHUECKUE OCHOBBI
METOIOB, 3HAKOMSTCSI C COBPEMEHHBIMH IIpHOOpamMu 1 000pyA0BaHUEM I
NPOBEACHNUS WCHBITAaHUH, 00macTei0 MX 3(P(HEKTMBHOTO MPAKTHIECKOTO
OPUMEHEHHA, a TaKkKe TNPpoOIeMaTHKoOi JalbHEUIIEro pa3BUTHA
JKCTIIEPUMEHTAIbHON M€ XaH UK.

Oco60e BHUMaHHE yAeIAeTCs HayYHO-MEeTOMYECKIM BOTIPOCaM:

- OIIGHKM  1eJ7ecO00pa3sHOCTH MPOBEJNCHUS TeX WUIM  HUHBIX
JKCIEPUMEHTAJIBHBIX UCCJICZJIOBAaHUN C YUYETOM BO3MOYKHOCTH pPacuE€THOTO
peleHns MOCTaBJIEHHON 3a/lauy;

- BBIOOP METO/1a SKCIIEPHMEHTAJIEHOTO PEIICHUS 3aJaUH;

- 3HaHWe 00nacTH 3((EKTUBHOTO HCIIOIB30BaHUS TOTO WJIM HHOTO
MeTo/1a,

- KpUTHYSCKUH aHaJdM3 ¥  OIEHKa TOYHOCTH  IIOJyYaeMBbIX
pe3yIbTaToB;

- MEepCIeKTUBEl METOJOB, HAYYHBIE M TEXHHYECKHE MPOOIEMHEL,
KOTOPBIE CJIe[yeT PEMINTh I UX YCIEIIHOTO Pa3BUTHS B Oy IyIIeM.

Brmarogaps cymecTtByommM (GopMaMm (GUHAHCHPOBAHHUSA IPOTPaMM
UHTETPAIlIK aKaJeMUYICCKONH HayKH U 0Opa3oBaHUS B IOCIEAHEE BpeMs
OonblIoe BHUMAaHHME YJENseTCd CTUMYJIHPOBAHHUIO MOJIOJBIX MO K
paboTe B aKaJeMHYECKHMX HHCTUTYyTaX, CO3JaHHIO €IMHON OIBITHO-
JKCHEPUMEHTAIBHOMN U IPHOOPHOIL 6a3bl.



SCIENTIFIC RESULTS’ DISSEMINATION - HOW
EFFECTIVELY BROADCAST ACHIEVEMENTS AND
PUBLICATIONS

Pietraszek, Jacek
DCracowUniversity of Technology
Al Jana Pawla II 37, 31-864 Krakow, Poland
ACapricorn Software Company
ul. Okrzei 10, 32-620 Oswiecim, Poland

Introduction

Poor researcher cannot do anything in the scientific domain. He cannot buy
books, equipment, access to online databases etc. After all, he needs money
for his family personal maintenance.A policy of governments in Central and
Eastern Europe, carried out under the dictation of the IMF, has led to a
strong enrichment of political oligarchy and impoverishment of public
service workers, including academicians of public universities. States
regularly withdraw from the financing of public education and research.The
comparison of public financing in universities research in Germany and
Poland is overwhelming (data after Eurostat): percentage of GDP spent on
R&D is two times smaller, amount per capita is seven times smaller, the
total amount is less than fourteen times (10,7 bin euros vs. 700 min. euros).
It inevitably leads to the conclusion: our politicians do not need a good
education and completely do not need scientific research, however verbally
they are full of promises and assurances. Politicians do not have the courage
to openly declare this action and they implement it through financial
starvation, i.e. reaganomics.This name comes from the name of President
Reagan, which - together with Margaret Thatcher in the UK - as the first
apply this policy to the public institutions in the United States.

The only possibility of survival in such extreme conditions is to look for
support other than the state-based funds.Obtaining non-profit sponsors or
commercial clients is possible only if the scientist and his achievements will
be known.Dissemination of scientific results and building of scientific
reputation in non-academic environment appear to be ones of the most
important criterions of a survival.

Traditional method like specialized short-run scientific journals or
conferences are not effective. Recently, a lot of non-commercial internet-
based took appeared to be useful. The activity should be considered as
focused on one of the three goals: institutional promotion, personal
promotion, articles promotion. The further part of this article is focused on
theseproblems.



Institutional-oriented databases

The main tool for promotion of the researcher home institution is its own
web portal with properly defined keywords and others meta-data. Due to the
domination of the Google search engine, it is very important to make this
portal “Google-tuned”. The tuning is not easy and the useful way to achieve
such position is to delegate the task to the specialized tuning company.

The auxiliary tool, especially addressed to institutions from EU
countries and other co-operating, is CORDIS database. CORDIS is an
acronym from “Community Research and Development Information
Service”. The database is main center for meeting and get-together between
institutions and researchers interested in co-operation based on funds
addressed from European Commission.

The linkto CORDIS is: http://cordis.europa.eu

Personal-oriented databases
Tools addressed to personal promotion may be divided into two groups: (a)
static information portals and (b) dynamic Facebook-like social portals.

The main tool from the first group s Google Scholar, specialized
analytic database with many searching tools, specific bibliometrics and
opportunity to establish a personal information profile. Its link is addressed
by http://scholar.google.com

The Google Scholar profile may contain a photo of a person, keywords
describing his scientific activities and bibliographic list of his publications
including articles, books, proceedings, presentations etc. It should be
strongly emphasized that such profile is presented (as one position) in a list
of searching results but currently it is not directly scanned by search engine
and corresponding tools like e.g. Harzing’s program Publish-or-Perish
(http://ww.harzing.com/pop.htm) often referred as “Web of
Science for poor”. Such personal Google Scholar profile is rather a
specialized replication or a substitute of personal homepage focused only on
scientific activities. Google Scholar provides an automated citation counting
service for published positions listed in a profile and profile owner can track
who and where cites his articles. At last, interesting tool is suggestion of
articles and books based on analysis of our publications list (service named
“My updates”). Google Scholar analyses keywords from our articles and
searches new publications for compliance.

The main tools from Facebook-like scientific social portals are
ResearchGate (http://www._researchgate.com) and Academia.Edu
(http://academia.edu). Such portals are very similar and main
difference relates mainly to the visual interface but main functionality is the
same. The portals focus on two goals: presentation of publications and
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discussion around issues/topics proposed by users. Academia.Edu provides
an additional functionality of informing about scanning of profiles and
publications addressed from Google Scholar or Google engines. Data
contain data of query, country of questioner and content of the query
(keywords and meta-data). It is very useful for tuning of our keywords.

Article-oriented databases

The article oriented databases may be divided into two groups:
(@) commercial including Web of Science (ISI) and Scopus (Elsevier) with
rather expensive fees for access and (b) access-free databases Google
Scholar-oriented. The second group is very useful for providing abstract
information and referencing for articles from journals not indexed by WoS
or Scopus. Practically any digital library may provide such service.
Unfortunately, most libraries do not provide access to bibliographic entries
with adding/editing service. One of the sites providing such service is
GetCited (http://www.getcited.org). The user may create an
account, assign the identity information and fill the list of many types of
publications. Database entries are scanned by Google Scholar search engine
and made available in the duration of approximately seven days. It is the
easiest way to disseminate information about our articles with precisely set
meta-data and keywords. This should be emphasized because one of the
popular myth is the belief that Thomson-Reuters (Web of Science) provides
complete and detailed information about articles. It is not true. The WoS
indexed journals are only representative examples from particular scientific
area, not the complete list of the best journals.

Conclusions

The public financial support for scientific research is becoming weaker and
more difficult to obtain. The private support of non-profit organizations or
commercial companies require more activities of researcher and his
institutions. Promotion of scientific institution, personally researcher and his
articles may be provided by internet-based tools. This articles presented
three groups of such databases and services: institution-oriented, personal-
oriented and article-oriented. Author hopes that such information will be
useful for scientific research promotion and fund raising.



CEKIIA IIPOEJIEM
I[IPOYHOCTHUN

BHEIIHUE JEMII®UPYIO IIUE
CWIbl B JMHAMMUKE POTOPA

JKueomoe Anexcandp IOpvesuy.
T'ocyoapcmeennoe np eonpuamue «Kb «tOoxcnoe» um. M K. Aneena.
yn. Kpueopooicckas, 3, [nenponemposck, 49008, Yrpauna.
E-mail: info@ yuzhnoye.com

JuHamMuKy poTopa OOBIYHO paccCMaTpUBAIOT B HEIMOABMKHOM
cucTeMe KOOpJMHAT M0 MABMXXEHHIO IieHTpa Macc. [Ipumepom Moxker
ciayxutb pabora @émmns [1] wmm  Dxepdrorta [2]. Omsaxo
MOJy4YEHHbIE YpaBHEHHs JMHAMHKA POTOpa HE YYHUTHIBAIOT CMEICHHUE
LEHTpa MAacc poTopa OT JIMHUM JEHCTBUS CHIbl YyNPYTOCTH Baja HIH
coJlepkaT JOMYIICHHUs, KOTOPble COBMEINAIOT LEHTP Macc poTopa c
JMHUEW JeHCcTBUS CHJBI ympyroctd Bayia. IlomoOHBIE NOMYIICHHS
NPUBOMIT K HECOOTBETCTBHIO TCOPHUH pe3ylbTaTaM MPaKTUKH |
HCKaXaloT QU3UKY AMHAMHUKH pOTOpa.

Ot ypaBHeHWs, 3alUCaHHBIE B HamOoJee TIIOJHOM BHIE,
COZiepkKaT B SBHOM BHJE WICHBI, YYUTHIBAIOMINE BIMSHHE BHEIIHUX H
BHYTPEHHHX CHJ JeMnupoBaHusA. ODTHM CHIaM JeMI(HpoBaHHS,
3aUMCTBOBAHHBIM U3 TEOPHM KOJIeOAaHUH, OTBOAUTHCS pOIb B
3HAUUTEJIbHON Mepe oIlpelestomas AUHAMUKY poTopa. JleiicTBuem
neMnpuUpyommx cuil oObACHsAETCS CABUT (a3 MEXIy HanpaBlIeHHUEM
JefcTBUS BO3MYyILAIONIEH BHEIIHEH CHJBI M HAlpaBJICHHEM mHporuba
BaJla POTOpPa B 3aBHCHMOCTH OT CKOPOCTH BpallCHHs, yCTOHYHUBOCTD
BpameHuss potopa. IlpennosaraeTcs, 4TO0 AeMNQUPYIOMNE CHIIBI
YMEHBIIAIOT BEIWYMHY TNPOTHMOAa Bajia poTOpa M CIOCOOCTBYIOT
mepexoay poTopa dYepe3 KPUTHUECKyI0 CKopocTh. IIpm 3TOM 10
AQHAJIOTHU C Teopuell KoiebaHmil moapa3syMeBaeTcs, YTo HeHTPOOeKHAS
CWia, CWia YNPYroCcTH Baja W JeMmdupymoomas cuia o0pasyioT
3aMKHYTBI TPEYTOJBHUK CXOJAMMXCS CHUJI B TOUKE KPEIJICHHS BaJia K
poTopy [5]. B meiic TBUTE IbHOCTH, 3 TH CHJIBI HEJIB3sI IPEJIC TABUTH B BUJIE
CHUCTEMBI CXOIIUXCA CHJ, TaK KaK HEHTPOOEKHasl CHla MPUIOKEHA K
LHeHTpy Macc poTopa. CruemyeT Takke OTMETHUTb, YTO B TEOPHUH
KoJIeOaHUi MpUMEHeHHe IeMI(UPYIOUINX CHI B KaYeCTBE CHJ BI3KOTO
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COTIPOTUBIICHUSI MMEET JOCTATOYHO CTPOTO€ HAydyHOE OOOCHOBAHWE, B
TO BpeMsi, KaK HCIIOJb30BAHUE ITHX ACMIPUPYIOMMX CHI B JHAMHUKE
pOTOpa HEAOCTATOYHO OOOCHOBAHO C MO3UIHKA (DU3UKU BPAIIATEIHHOTO
IIBUDKE HUSA.

OG6paTtiM BHMMaHHE Ha TO, YTO B TEOPETUYECKON MEXaHHKE IPH
BpalaTeIbHOM JIBHJKCHHH TBEPJOTO Tejla JIEMI(HUPYIOMUE CHIIbI
BBOJSITCS B OCHOBHOE ypaBHEHHME KaK BHCIIHHMHA MOMEHT Iapbl CHJI,
MIPETISATC TBY FOIIHIA BPAIICHHIO TeJia, T.C.

l,00 =M, —Co @
e
|, — MomeHT nHEpIMH Tena; M, — BpamIarouMi MOMEHT;

C — k03] PpHUIHEHT MPOMOPIHOHATIFHOCTH;

Ilpu BpameHun poTOpa MOMEHT Napbl CHI KOMIIEHCHPYETCS
yYBEJIMUEHHEM BpaIlAlOIero MOMEHTa Ha Bajly [BUTaTessl. OTH
MOMEHTBl HE 3aBHCSAT OT TMOJOXEHHUs LEeHTpa MacC poTopa
OTHOCHTEJIbHO OCH BpamieHus. [loMepKkHeM, 4TO JaHHOE yTBEpI KIEHHUE
SBJISIETCS. BAYKHOI 0COOEHHOCTBIO IEMIT(UPY IO X CHIL.

B kadecTBe MOMOJHHUTENBHOW CHJBI 1 oOecredeHus
3aMKHYTOTO TPEYTOJBHUKA CXOIIIMXCs cHil B pabote KosxemrHuka [3]
BBOJIMTCS CHJIa «BHEIIHETO 3aTyXaHWS» WM BHEHIHAA JeMIpHUpYyOmas
cuia. CucteMa ypaBHEHHUH, TIOJIydeHHAsI C TIOMOIIbIO MeToga Jlarpanxa,
U OIMCHIBAIOIIAsl PABHOMEPHOE BpPAICHUE LIEHTPAa MAacc poTopa BOKPYT
OCH BpAII[CHUS UM EET BUJ

mx+ RXx+ kx = kecos ¢

my + Ry +ky = kesing )
ke(xsinp—ycosp) =M,

rue

R —xoadduument BHemiHero aeMmnpUPOBAHUS, MPOIOPIUOHAIBHBINA
CKOPOCTH BpalleHUs POTOpa; X M Y — KOOPJMHATHI LieHTpa mMacc; My,

— Bpalarolii MOMEHT IPUBOJIA; € — 3 KCLEHTPHUCHUTET.

B 1petheM ypaBHeHMH cucTeMbl (2) BpamawIIUid MOMEHT
SIBISIETCSI 3aBUCHUMBIM OT IIOJIOKEHUSI LieHTpa Mmacc Tena. lloatomy
MOMEHT, IPENnATCTBYIOIU M BpallleHUIO Tesa, HE MOYET BBOMTHCA KakK
JIOTIOJIHU TS IGHBIH BHEIITHUI MOMEHT B OCHOBHOE ypaBHeHHe (1).

OOpatuM BHUMaHuWe, 410 B padore Jlumentoepra [4]
AQHAJIOTHYIHBIN BUJ TPETHETO YPAaBHEHUS CHUCTEMBI (2) OBUI TIOJTydYeH MpH
PAacCMOTPECHUH BpAIICHUS POTOpa B OTCYTCTBHE CHJI PAcCesHUS, T.e. B
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OTCYTCTBHE CHJ BHEUIHEro AeMmdupoBanud. [lomydaercs, 9410 TpeThe
ypaBHEHHEe CUCTeMBl (2) He Tpe0yeT yBeIMUEHHUS BpallaoIiero
MOMEHTa JUIl KOMIIEHCAllU¥ M0 Tepbh SHEPIUH, CBI3aHHBIX C JIEHC TBUEM
BHEUIHMX JEeMIQUPYIOIMX CWI. OTO MPOTUBOPEYUT OCHOBHOMY
ypaBuenwuio (1) u Gpusnke npoiecca.

Takum 006pa3oM, MOKHO CHEJaTh MPEION0KEHHE, YTO MOMEHT,
MPOTHBOJCHC TBYIOINK BPALICHUIO POTOpPa, UMEET JIPYTYI0 NPHUPOLY,
9eM MOMEHT OT CHJI BHEIITHETO NeMIT(pHPOBaHUS.

Kpome TOro, ycnmoBme, 4TO BHEWIHAA CHJIA JAeMI(QUPOBaAHHS
3aMBIKACT «TPEYTOJPHHK CHI» JeflaeT HalpaBlICeHHE STOH CHIIBI
HEOTIpe/IeIeHHBIM, TAK KaK IPH U3MEHEHHH CKOPOCTH BpallleHUs poTopa
YroJ MEXAy HalpaBICHHUEM NEHTPOOEKHOH CHIBI M HaIpaBJICHHEM
CHJIBI YIPYTOCTH HOCTOSHHO M3MEHSACTCS.

Haxonen, B pabGote [3] Takke yKa3plBaeTCs, UYTO «BEIHYMHA
3aTy XaHHsl HEU3BECTHA, HO M3BECTHO, YTO OHO Majio». B Toxe Bpems
BEJIMYMHA BHEIIHEH eMI(UPYIOLel CHIIbl IOJDKHA OBITh COM3MEpHMa C
CHJION YIIPYrocTH Bajia U HEHTPOOEKHOM CHIIOH, TAK KaK OHA 3aMbIKaeT
3TH CHIIBL.

HeoOx0o/mMO OTMETHTH, YTO BHEIIHHE IEMI(UPYIOLINE CHIIbI,
HaTpuUMep CHJIBI ad3pPOJMHAMUYECKOTO CONPOTUBICHUS OKpYIKArOIICH
cpempl, MPENATCTBYIOT BpaIICHHIO pPOTOpa, HO HE TNPEMATCTBYIOT
M3MEHEHHIO BEJIMYHMHBI IPOTHOa Bajla poTopa NMpH M3MEHEHNH CKOPOCTH
BparmieHus. Takue CUIbI, KaK yKka3zaHO B pa0boTe [4], 3aBUCSAT OT yTIIOBOM
CKOPOCTH U MOTYT OBITh CKOMIIEHCHPOBAHbI yBEIMUCHIEM BPAIIAIOIIETO
MOMeHTa. BHemmHne nemndupyiomue CHibl Takoke HE HPEMATCTBYIOT
pagambHOMY IMEpeMeIIeHHI0 IeHTpa Macc potopa. Ho mveHHO Takoe
HarpasjeHHe, KOTOPOE MPEISATCTBYET pajalbHOMY CMEIICHUIO LIEHTpa
Macc, JOJDKHBI HUMEeTh JeMIUpylomue Cuibl. OTH Ppe3yJbTaThl,
MOJTBEPKICHHBIC MHOTOJICTHEH IPAKTHKOW pOTOPHONH JMHAMUKH,
TOBOPAT O TOM, 4YTO NPHUPOJA W HANpaBJICHHE JACHCTBUS BHEIIHHX
JeMI(QUPYIOMIHX cui, HPEIs TC TBY IOIIN X BpAIICHHI0
HEYpaBHOBEIICHHOTO POTOPA, TAK JI0 KOHIIA He OB BEISICHEHHI.

Jlutepartypa

1. A. Foppl. Das Problem der Laval’schen Turbinenwelle // Der
Civilingenieur. Vol. 41. 1895. S. 333 - 342

2. Jeffcott HH. The Lateral Vibration of the Loaded Shafts in the
Neighbourhood of a Whirling Speed // Phil. Mag. Vol. 6. No. 1919. P. 304
-314.

3. Koxkemmnuk 5. J{unamuka mamud. M. : Mamirus, 1961.—421 c.
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4. JMumentoepr ®.M, Illatanos K. T, 'ycapoB A.A. Konebanus MammH.
— M.: MammHoctpoenue, 1964. — 308 c.

5 Hx. II. JHeun-I'aptor. Mexanuueckue kojebanusi. — M.:
u3gateiecTBo Guz.Mart, 1960. — 580 c.

MO/IEJTMPOBA HUE TEMITEPA TY PHBIX TOJIE
BPAIIAIO IIUXCS JTUCKOB C UCIOJIb30 BAHUEM
WHIYKTOPOB U IOCTOSTHHBIX MATHUTOB

Jlenewxun A.P., Kyeanoun A.b., Jlenewxun C.A.
QI'VII HUAM um. I1.1. bapanosa, 111116 2. Mockea, yi. Asuamomopuas, 0. 2,
men. 8(495)5529634, e-mail:lepeshkin.ar@gmail.com,
HUY MDOU, 105835 2. Mocksa, yn.Kpachokasapmennas, 0.14,
men 8(495)3627075, e-mail:KuvaldinAB@mpei.ru

VH Iy KIMOHHBIA HaTpeB MO3BOJSACT 00ECHEUUTh BBICOKHE CKOPOCTH
Harpesa W IMOJYYHTb 3aJaHHOE HEpaBHOMEpHOE paclpeliesieHne
TeMIepaTyp MO paguycy IHMCKa, COOTBETCTBYIONIEE OSKCILITYaTAIUOHHBIM
YCIIOBHSIM TIPU HCIIBITAHUAX HAa pa3roHHbIX cteHmax. [1]. HccnenoBanus
BIMSIHUSI 9aCTOTHl BpPAIICHUs HAa paclpelieclicHUe BHY TPEHHHX HCTOYHHKOB
Temja B JHUCKe 3a c4yeT AByX cocrtaBisitomux OJC mpoBeaeHBl C
HCIIOJIb30BAaHUEM CTEP>KHEBOTO, JJUIMIICHOTO W TMETJEBOTO HHIyKTOPOB
(puc. 1). OtMeTn™M, uTO BTOpas cocrtapustomas I/ C 3aBUCUT OT 4acTO ThI
BpauieHus. [Ipu yBem4eHnn 4acTOTHl BpaIICHUS YBEIMIMBAETCS CKOPOCTh
“3MeHeHus (IMyJbcalliy) MarHUTHOTO MOTOKa B Jucke U HaBeaeHHas D/IC
(BTOpas cocTaBisIOINAs) CTAHOBUTCS 3HAYMMOW B [uanazoHe OO0JbIIMX
YacToOT BpalleHus. B pe3ysbTaTe MOIHOCTL AOTIOJHUTEJBHBIX BHY TPEHHU X
UCTOYHUKOB TeIlJla YBEJIUYMBAETCS M MOBBILIAETCS HHTEHCMBHOCTD
WHIyKIMOHHOTO HarpeBa BpallaromIierocs Jwmcka [2].

Taxkum  oOpa3zomM, MOmHOCTF P HHIYKIMOHHOTO  Harpesa
onpenensieTcs mo Gopmyie

P=P1+P;, ),
rne P; - MomHOCTB, BEIiessieMast B JIMCKE 3a CYET YacTOThl TOKa, KOTOpast
MPOTIOPLIMOHANILHA KBaIpaTHOMY KOPHIO YacTOTHl TOKa, Py - MOIIHOCTS,
BBIiENIsieMas B JMCKE 3a CYET BpAIIEHWs W 3aBHUCALIAs OT  YacTO ThI
BpaLICHUS.




a) 0) 8)

Puc. 1. UHAYKTOPBI: @) - CTePKHEBOH, §) - MIJIUICHDBIA U 6) - METJIeBOil

B MmartemMatmyeckoW MOJETH CHCTEMBl WCK-HHIYKTOP KOHEYHO-
9JIEMEHTHOE peIIeHHe »JJICKTPOMArHUTHOH 3a/add OCYIIECTBISECTCS C
UCTIOJIB30BAHNEM MATHHTHOTO BEKTOPHOTO MOTCHIMAaja B IMPOTPaMMHOM
xomuiekce ANSYS. TIpoBe IeHBI pacdeTs! WHIYKIOHHOTO HarpeBa JMcka C
BpameHneM u ©0e3 BpameHus. Pe3ymbTaTel pacyeTOB MOIMHOCTH,
BBIICJSIIOIIEHCST B JUCKe M3 HHUKeneBoro cmaBa (mametrp 400 MM u
TomnuHa 30 MM) IpU UHAYKIMOHHOM Harpese (dactota 2400 I'm) ¢ yuetom
BpallleHus1 JUCKa C HCIOJIb30BaHHEM CTEP)KHEBOTO, JJUIMICHOTO U
MEeTIeBOT0 MHAYKTOpPOB (puc. 1) mpuBeneHsl Ha puc. 2. Taxke Ha puc. 2
IpeAcTaBJieHa 3aBUCHUMOCTh MOINHOCTM 1, BbIOeNsieMO B mgucke 0e3
BpameHus. 3HaueHue P = 100 % cooTBEeTCTBYET MOIIHOCTH, BBIJICISIEMON B
HernoJBWKHOM aucke - 30 kBT.

U3 puc. 2 crnenayeT, 4TO BIMSHUEC HaBEJCHHBIX 3a CUET BPAIICHUS
JMCKa TOKOB, T.e. YBEJIMYEHHE MOIIHOCTH BHYTPEHHHX HCTOYHUKOB
TEIJIOTHI CTAHOBUTCS CYIIIEC TBEHHBIM NP 9acTOTAX BpalleHus Bermie 15-20
TBICSY 00/MuH. D10  SBISETCS JIOTIOJTHU T€ JIbHBIM (dhaxropom
SHEProcOepeXeHnss NPU TPOBEACHUH TEPMOIMKINYECKAX HCITBI TAHHH
JIMCKOB C HCIIOJIb30BaHUEM HHIy KUHOHHOTO Harpesa [2]. [lo 50000 06/muH
SJUMIICHBIA MHAYKTOp Oojee 3¢ ¢eKTuBeH, ueM CTep:KHEBOHW U IeTIeBOH
WHIYKTOPHI.

920

‘ . .
0 10 20 30 40 50 60 1'1-103
ob/mun

Puc. 2. 3aBH CHMOCTB BbI1€J151€MUM MULLHUCTH B IMCKE OT YaCTOTHI BpallleHHUs :
1 — 6e3 BpameHus, 2 — ¢ y4eToM BpaleHHsI (CTepKHeBOil HHAYKTOp), 3 — ¢
y4eTOM BpameHHus (3JLUIHICHBINA HHAYKTOP), 4 - ¢ y4eTOM BpaineHus (MeTJeBoi
HHAYKTOP)

Awnanornunelii 3¢ dekt HarpeBa (puc. 2) MOXHO MOJYyYHTh IMPHU
BpallcHWH JUCKa B MOCTOSHHOM MArHHTHOM TOJe, CO3JaHHOM
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TMOCTOSTHHBIMU MarHUTaMH M3 pPeJKO3eMeNbHBIX CciaBoB. OHH HaMHOTO
cuibHee OOBIYHBIX (EPPUTOBHIX MAarHUTOB M MAarHUTOB M3 JPYTHX
MAarHWTHBIX MatepuanoB. VcciemoBaHUs TEIJIOBOTO COCTOSHHS JHCKOB,
BpalAOIIUXCS B IOCTOSHHOM MAarHHUTHOM IIOJie HAa HadajbHOM JTaIle
1esnecoo0pa3Ho MPOBOAUTh C HCIOJ30BAHUEM MArHHTOB U3 caMapuii-
KOOAJbTOBBIX CIIJIABOB, T.K. OHH HMEIOT HE TOJBKO 3HAYUTCIHHYIO
MAarHUTHYO WHJIyKIUIO, HO M pabOTAIOT NP MOBBIMICHHBIX TeMIepaTypax
o 250-330 °C. HUccnenoBaHue TEILNIOBOTO COCTOSHUS MOIEIBHOIO IHUCKA
(M3 HepIKaBEIOMICH CTaliM ), BpAlIAtOMIeTOCs B TOJIe TIOCTOSTHHBIX MarHUTOB,
uMmeromuMu  uHAayknuto 0,2 Tecnma, mnpoBOAMIJIOCE B HUCHBITATEIBHOU
BaKyyMHOIl kamepe pasroHHoro crteHma (puc. 3,a). [Juck Obn
TpenapupoBaH TepMOMapaMH Ha TpeX pammycax. M3MepeHus teMmepartyp
JICKa OCYIIECTBISLIIMCh Yepe3 PTYTHBIH TOKOChEMHHK C TOMOIIBIO
KOMIIBIOTEpHOH cucteMsl. Ha puc. 3,6 mpencTaBieHO TeIIOBOE COCTOSHHE
JCKa Ha pa3HBIX pajlycax B 3aBUCHMOCTH OT YacTOThl BpalleHUS B
npoiecce skcnepuMenTa. Ha pamyce 95 MM HaOmomanach MakCUMalbHAS
TeMIepaTypa, T.K. Cpe/IHss JIMHHUs HauOO JIbIIEr0 yCTAHOBICHHOTO MarHUTa
COBMaJaNa C yKa3aHHBIM PaJuycoM. B IaHHBIX IKCIEPUMEHTaX TEIMJIOBOE

COCTOSIHHE MOJIEJbHOTO IMCKa HCCIIEJ0BAJOCh HAa YacTOTaX BPAIICHHS 0
22000 06/MuH.
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a) 0)
Puc. 3. Marnutel BOIM3M AucKa (a), TeMmepaTypbl (6) IHCKAa Ha Pa3HbIX
pamuycax: 1 — 95 mm, 2 - 75 mm, 3- 55 Mm; 4 - TeMmepaTypa Bo3ayXa B KaMepe,
5 - yacrora BpameHus

INetneBrle, 3JUMICHBIE WHAYKTOPHI W TIOCTOSHHBIE MAaTHHUTHI
MO3BOJIAIOT MOJMyYHTh IOTONHUTEIBHYIO MOIIHOCTh HarpeBa M IOBBICHTH
TOYHOCTb BOCHPOU3BE ICHUS paclpesieieHu i TeMIepaTyp B AUCKAX.

JlutepaTtypa
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1. Jlememxun A.P., Kysammmr A.B. CkopocTHBIE pEXHMBI
UHIyKIMOHHOTO HAarpeBa M TepMOHANPSDKCHUS B U3JAeIusAxX: MoHorpadus.
— HoBocubupck: U3n.-so HI'TVY, 2006. — 286 c.

2. Tlat. Ne 2270534 P®. HHmykTop misi HarpeBa BpalaroIIUXCs
netaneit / A.P. Jlenemkun, C.A. Jlenmemkun // 2006. broa. Ne 5.

HOBBI KPUTEPUM TPOYHOCTU B PACYUETHOM
METO/E MOJEJIUPO BAHUSI OBPBIBA JIOTIATKH IIPH
HCIIbI TAHUSIX KOPITY COB I'T/l HA HEIPOBUBAEMOCTH

Jlenewkun A.P., Boiukoe H.I'., Bazanoe I1.A.
QOI'VII HUAM um. I1.U. bapanosa, 111116 2. Mockea, yi. AsuamomopHuas, 0. 2,
men. 8(495)5529634, e-mail:lepeshkin.ar@gmail.com

B pacuetHo-3KcnepuMeHTaNbHOM Mertoze [1]  MozaempoBaHUS
oOpbIBa JIONIATKM HCIIOJIB3YETCS HOBBIA KPUTEPUH NPOYHOCTH, KOTOPBI
HO3BOJBIET PAcCUYMTATh 3alac NPOYHOCTH B 3aJaHHOM OCJabJICHHOM
cedeHun (puc. 1) ¢ yueToM KacaTeIbHBIX HAIPSHKCHUI B 3aBUCUMOCTH OT
TEMIICPATYyPHhI, 4yT00Bl B HA4yaJbHBIA MOMEHT BpEMCHHU TIPOYHOCTH
ocrma0IeHHON momaTkl ObUTa JOCTATOYHA MPH BEIXOJE Ha 3aJaHHYIO
4acTOTy BpallleHWs, a IPU ee HarpeBe Ha JAHHOW YacToTe BpalleHHs
KPOMKH OOPBIBAIICE.

Puc 1. OciadeHHOe ceyeHMe JONATKY BEHTUISITOPA: MoJ1ocTh 1 B 3aMKe /151
HarpeBaTeJisl, 2, 3 - BXOAHAasl M BbIXOJHAsl KPOMKH, 4 - Ipope3un

Pacyer ©Ha mpoyHOCTs OyJeM TPOHW3BOIUTH 1O  CPEIHUM
HANpsDKEHUSM, JEHCTBYIOIIMM Ha cedeHHe. MakcuMallbHOe 3HaueHue
HArpy30K, KOTOpO€  MOXET  BBIJACPXKATh 3aJ]laHHOE  CEYeHHe
(oKcTiepuMeHTaNbHO), OyAeM Ha3blBaTh Hecylled cmocoOHocThio. Jlis
OTIpe/ieNiCHUsT Hecyllel CIOCOOHOCTH OCadICHHOW JIOMATKA BEHTHUILITOpA

I'T]] BbIUMCIISIETCSl KpUTUYECKasl CUia PKP - 3TO MAKCHMaJbHOE 3HAaYEHUE

Harpy3Kd, KOTOPYI MO3KET BBIAEPKATh CEUCHUE IIPU ACHCTBUM 3aJaHHOI'O
momenta u3rub6a M , korma Bech MaTepman HaXOAWTCA B IUIACTHYECKOM
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cocrostaum (puc. 2,a) u (1). AHanOrMYHO MKP - MakCUMallbHO€ 3Ha4YCHHE

MOMEHTa NpH GUKCUPOBaHHOM HaTpyske P .

Teneps, onmmeM KpUTEpHH MPOYHOCTH 1O HeCyIIeld CIOCOOHOCTH
U1 TNPSMOYTOJBHOIO CEUYEHUs B ciydae JEHCTBUS pPacTATUBAIOLIETO
ycwms, U3Tnba W KacaTeJIbHBIX HANpPsDKEHHH Ha 3To cedeHHWe. Brroepem
MOJIENb U JIeaslb HOM MJIAC THAYHOC TH € IIPEJENIOM TEKYUY€eCTH MaTepHalia or .

Ilpn 5TOM MakcMManbHOE 3HAaYEHHWE MOMEHTA, JEHCTBYIOIETO Ha
cedeHume, OyIeT JOCTHratecsi B  Cly4ae  KyCOYHO-TIOCTOSHHOTO
pacmpezeneHyus pPAcTATUBAIOIIMX HANpPsDKEHUH BAONbL cedeHus. bynem
CYUTaThb, YTO KacaTeJIbHblE HANPSKEHUS paclpenesieHbl PaBHOMEPHO IO
CEYEHHIO, TOrjJa MOXHO BBECTH  JOMOJHUTENBHYIO  BEIUYHHY

/ ' 2 2
GT = GT —3T U Ha3BaTb €€ INpCACIOM TCKY4YCCTU IIpU 3aJaHHOM

JNECTBUM KacaTeJIbHBIX HamnpspkeHuil. Mrak, korja Bech Matepuan
HAXOJUTCS B IJIAC THIECKOM COCTOSIHAHU, BEPHBI Clie Iy o1ie (GOopMYyIIbl

P =20, x%,a (1),
IIe X - PacCTOSHHE OT OCH M3ruba 10 [EHTpa Macc Ce4eHus, ¢ u b
CTOPOHBI IPSAMOYTOJBHUKA (pHC. 2, a)

4M b? 2
P,=0;a bz_ﬁ ©); M, _aTa(4 e 2) (3)

T

4M P
P/ =cla |(b’———) (4; n=— (5; n'= 6
Kp O-T ( G.I/_a) ( ) PKp ( ) P/ ( )

rme N - 3amac MpPOYHOCTHY N' - 3amac MPOYHOCTH C YYETOM JIeHCTBHS
KacaTeJIbHbI X HANPSKCHUHN .

1 xpuBosmHeiHOTO cedyenus (puc. 2,0) mapamerpel a u b
OIPENeSII0 TCA U3 YPaBHEHUI

S=ab (7

2

ab
Ye, 51+ Ye,S, :T (8

PesynpTaThl ipoBenennoro pacuéta HJC u Hecymie#t criocoOHOCTH
jJonmatkd B mporpaMMHOM KoMimiekce ANSYS (ucmonm3ys 3HadCHHS
JeHC TBYIONIMX CHJI B y3J1aX KOHEYHO-3JIEMHTHOW CETKH): pacTsTHBaioIIee

ycuime P, pacTarusatouiee kputnueckoe ycume P, nsru6sr M, u |\/|y
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3amac NpOYHOCTH N, KacaTeJIbHOE HAaIpsbKeHUe T , Mpefen TeKydecTd Of,
pacTruBaronee KpuTHIECKoe ycuime Pxp'n 3amac IpoYHOCTH N' ¢ yueToM
KacaTeJbHbIX HAIpsDKEHUH. VYKa3zaHHbIE peE3yJbTaThl I[POYHOCTHOIO
pacueta cedeHUs BXOJHOW KPOMKH cBeleHbl B Tabmuiy 1 (I - MoMmeHt
BpPEMEHH Harpesa, 7 - TeMIepaTypa B MeCTe yCTaHOBKH TePMOTIAPHI).

Tabmmma 1.

t [My|My| P |By| n]| 7 |or|Bp

0 -87 | 2574 | 2168 | 3246 | 1.5 16.9 |90.38 | 3054 | 1.41| 0°

15 | 56 | 3133 | 2456 | 3002 | 1.26 | 19.1 | 89.05 | 2843 | 1.16 | 173" |

20" | 235 | 3435 | 2666 | 3006 | 1.13 | 20.2 | 88.32 | 2724 | 1.02 | 281°

23 [ 301 | 3664 | 2767 | 2939 | 1.06 | 21 |87.76 | 2631 | 0.95 | 357°

pacmameHue
(HanpsweHue o)

5 oce uzzuba

a IGT

>
X0
b cwamue [ Hanpaxexue —a )

a) 6)

Puc. 2. CeyeHne npsimoJinHeiiHoe (2) 1 KpUBOJIMHeiiHoe (0)

[onmydeHHBIE pe3yNbTATHl COTJACYIOTCA C SKcrepuMeHToM. [lpu
HCTBITAaHUAX KOpITyca Ha HEMPOOMBAEMOCTh OOPHIB JOTIATKH Ha Pa3sTOHHOM
CTeHJIe IPOM30IIIeT B MOMEHT BpEMEHH 16 ¢ IIpu TeMIepatype TepMOIaphl
200 °C c¢ yueroM pa3Opoca TNPOYHOCTHBIX CBOHCTB Marepuaila U
HEYUYTEHHBIX JIOMOJHUTEJEHBIX HArpy30K (BHOpAIMOHHOE HAarpyXeHHe H
1p.). Teopetnueckoe Bpems paspyuenus coctaBmser 20 ¢ (1tabun. 1). Takum
oOpa3oMm, MepBOHAYaNbHO pa3pymiaercss cedeHue 2 (puc. 1) BXomHOU
KPOMKH U Jajiee TapaHTHpYeTcs MOJIHOE pa3pyLIeHHE BBIXOJHOH KpoMKu 3
U ueHTtpaibHod vactd 1. Ha puc. 3 moka3aHa nomaTka BEHTWISITOpA C
OCKOJIKAMH  [OCJIC HWCIBITAHMH HAa  HEmpoOHMBaeMOCTh  KOpIIyca
ABHALIMOHHOTO JIBHTATEJIsL.

Puc. 3. Jlonarka BenTuiasitopa I'T/l nociie ucnbITanuii
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PaboTa BbITIO THEHA TIpH 110 JAepskke rpanTa Ne 12-08-00332 PODHU.

JlurepaTtypa

1. Tlatreatr P® Ne 2371692 Crnoco® wWcHbITaHHS KOpIyca Ha
HENpOOWBaEMOCTh M YCTPOUCTBO Wi ero peaymsanuu / A.P. Jlemernrkus,
H.I'. berukos, FO.A. Hoxuumkwuii. - bros. Ne 30, 2009.

COBEPHIEHCTBOBAHUE METOJHUKH I/ICCJIEE[OBAHI/Iﬁ
BO3JEUCTBUA HEHTPOBEXHBIX YCKOPEHUU U CUJI HA
TEMIIEPATY POITPOBOJJHOCTb MATEPHUAJIOB

Jlenewxun A.P., Boiukos H.I'.
QOI'VII HUAM um. I1.U. bapanosa, 111116 2. Mockea, yr. AsuamomopHas, 0. 2,
men. 8(495)5529634, e-mail:lepeshkin.ar@gmail.com

HccnenoBanue TeMIepaTypoONpOBOJHOCTA MaTepHajoB B I0Jie
JEWCTBUSA HEHTPOOESIKHBIX YCKOPEHUH W CHII SIBISIETCS HOBOH M CJIOKHOM
npoOneMoil, peleHue KOTOpOH MMeeT akKTyaJlbHOE 3HaueHue [yl
aBuakocmuyeckoir Ttexauku [1]. Jlomatku TypOuH gaﬁOTaIOT npu
HEeHTPOOEKHBIX yckopeHusx Oosiee 50000...100000 m/c® u u3MeHeHUe
TEMIIEPATyPONPOBOJAHOCTY METANIOB C YUYE€TOM MHEPUUH 3JEKIPOHOB B
3TMX YCJIOBUSX MOXKHO OXHUAATh CYLIECTBEHHBIM. B 3JeKTpOHHO-
UHEPLMOHHBIX onblTax Manaemsmrama JIU. u IMananekcu H. /., xoTopsle
oHu mposes B 1913 r., moxaTBepiKAAETCS, YTO YCKOPEHHS OKAa3bIBalOT
BIMSHHE Ha TepeMelleHue CBOOOIHBIX JJIEKTPOHOB B MeETayiaX, B
YaCTHOCTH, IPU TOPMOKeHHH [2, 3].

B HaHHOH paboTte [IPOBEJICHBI HUCCJIe J0BaHUSA SIBJICHUSA
TEeMIEPaTypONPOBOJAHOCTH MaTtepuaja B IOJe ACHCTBHUS LEHTPOOEKHBIX
PacTArMBaO U X CHJI M yCKOPEHUN NPU UCIIBITAHUSAX HA PA3TOHHOM CTEHJIE
(puc. l,a) ¢ wmcmonp30BaHHEM pPa3padOTAHHOTO YCOBEPIICHCTBOBAHHOTO
MeToa uccieaoBanuid. Jlanuelil Mmeton [3] vcclie joBaHUH Mpejy cMaTpHuBal
3aKpEIJICHUE Ha I[OJIOTHE MOJEJBHOTO JUCKa TeIJIONPOBOJHUKOB M3
KOIIEJIEBOTO IIPpOBOJa ¢ auameTpoM 0,5 MM ¢ 3JIeKTpoHarpeBaTeseM JNIMHOU
10 MM (puc. 1,0). DnekTpoHarpeBaTe)ib pa3MeIaics B MeCTe COCIMHCHUS
TENJIONPOBOHUKOB. TennouszonupoBaHHbIE TETJIOPOBOHUKU
3aKpeIUBLICh HAa MOJOTHE aucka (honbroil, mpuBapmBaeMOW TOUEHHOM
CBapKoOil.
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IlpoBoja nuTanus HarpepaTessl W TepMmonapsl t; t; oT pamuansHOTO
(mepBOTO) W OKPYXHOTO (BTOPOTO) TEMJIONPOBOAHUKOB (puc. 1,0)
MPUCOSANHINCh K PTYTHOMY TOKOCheMHHKY. Ilocie BakyyMupoBaHHS
KaMepsl 0e3 BKIIOYCHHS NPUBO A, a 3aTeM C €r0 BKJIIOYEHHEM I10]aBaJioCh
CTaOWIM3MPOBAaHHOE THTAHNE HA HarpeBaTeNb M 3alMCHIBAIICH ITOKAa3aHUS
tepmorap B teuenue 300...360 cexyH paboThl HarpeBaTe Jisl.

VuacTor
PacHoNoKEHHA
Harpeatens

(@) ©)
Puc. 1. Pa3ronnslii cTeH/1 ¢ AMCKOM, YCTAaHOBIEHHBIM B BAKYYMHO# Kamepe (a),
cXeMa yCTAHOBKH TeIJIONPOBOJHNKA H HarpeBaTe sl Ha Aucke (0)

Pe3ynpTaThl Miccie foBaHUH mpeac TaBiIeHs! Ha puc. 2?3. Ha puc. 2 u 3
Ha ocH abclucc yka3zaHO BpeMsl HarpeBa 7, a Ha OCH OpJMHAT CIIpaBa
HaHeceHa TeMIepaTypa HarpeBaTes ty (puc. 3). CneBa Ha ocu OpAMHAT
mmoka3aHa TeMIepaTtypa iy t (puc. 2,a u 2,0) 1 CKOPOCTs HarpeBa L1, Uy (pHUC.
3,am 3,0) Ha KOHIIaX MEPBOTO U BTOPOTO TEIJIONIPOBOIHIKA.

V3 ananmsa pe3yibTaToB (pHC. 3) cleAyeT, YTO CKOPOCTh Harpesa
MEPBOTO PaANaJIEHOTO TEeIIOTPOBOIHUKA (pHc. 3,a) Bo3pacTaeT B 2 U 3 pasa
(11 BTOPOTO OKpY’>KHOTO TerulonpoBoaHuka (puc. 3,6) Ha 40 u 20 %
MEHBIIIE) COOTBETCTBEHHO Ha yacToTax BpameHus 2500 u 5000 06/MuH.

4L,'c L'c
45 - 45
"
40 3 i » 3% 3 g
35 j ; — .
2
30 r—d‘" T 30 = 7 !
25 25
1 T2
200730 60 90 120150 180 210240 270300 330 360 T'¢

20 y
O 30 600 90 120 150 180 210240 270 300 330 360 T.c

‘ b 110 o ite =B T1=2600 aBlnarms --—n:saoo;x,»-.l I

(a) (©)
Puc. 2. Temneparypa t; u t, Ha KOHIIE IepBoTO (a) ¥ BTOpOTrO (0)
TEMJIONPOBOIHUKOB B 3aBUCMMOCTH OT BPEMEHH T HarpeBa IpH PasHbIX
yactotax Bpamienus: 1 — 0 06/mun (0 M/C), 2 — 2500 06/mun (25 M/C),
3 —-5000 06/muH (50 m/C)
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B HabmogaeMOM SBIEHHH MPHCYTCTBYIOT JABE COCTAaBISIOIIUE: OT
JeficTBUS IEHTPOOEKHOTO YCKOPEHHS M PacTATUBAIOIICH LEeHTpoOekHOH
Harpy3ku. Ha oOcCHOBe MNpOBEIEHHBIX HKCIEPUMEHTAJbHBIX JAaHHBIX O
BIMSHHUH pacTDKeHUs [4] BTOpas cocTaBisioniasl paBHa, npuMmepHo, 10-20
%, a octampHas uyacTe 180..280 % BeposATHO cCBsf3aHa C BIMSHUEM
yckopeHust. OTCro ja clie iy e T, 4TO B TeIUIoNepejaue yuacTByeT HEKast Macca
(Macca YacTHIl - CBOOOJHBIX JJEKTPOHOB, MapHBIX 3JEKTPOHOB M JIp.) C
y4eTOM UX KOHLEHTpaluu. BnusHue ee Ha Temionepenady BeChbMa BEIMKO
U yKa3aHHBIH POCT TEMIEPaTypONpPOBOJHOCTH CBA3aH C YyBEIMYEHHEM
3JIEKTPOHHOM NPOBOMMOCTH B METAJLJIE 10| BO3ACHCTBUEM YCKOPEHHUS.
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Puc. 3. CxopocT HarpeBa v; H U, Ha KOHIIe TepBOro (a) U BToporo (0)
TeNJI0NPOBOAHMKOB B 3aBHCHMO CTH OT BPeMeHH T HarpeBa NMpPH Pa3HbIX
yacrorax Bpamenusi: 1 — 0 06/mun (0 m/c), 2 — 2500 06/mun (25 m/c), 3 — 5000
00/MuH (50 M/C), 4 — TeMmepaTypa 3J1e KTpOHAr peBaTe s

IlosryueHHBIE pe3ynbTaThl UMEIOT BaXKHOE IPAKTMUECKOE 3HAYEHUE
JUIS OLEHKU TEILUIOBOIO COCTOSHHUS BpPALAIOLMIMXCA J€Tajled a BUALMOHHBIX
JBUTaTeNIel U APYTHX SHEPTeTHUECKUX TypOOMAIIHH.
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SIMULATION MODEL OF THE DECOMPOSITION OF
STRENGTHENED POLYMER WITH FIBRE IN THE ASPECT
OF CHANGES OF DIAGNOSTIC PHYSICAL PROPERTIES

G. Wrobel
Division of Metal and Polymer Materials Processing, Institute of Engineering
Materials and Biomaterials, Silesian University of Technology, Konarskiego 18A,
44-100 Gliwice, Poland, E-mail address: gabriel.wrobel@pols|.pl

Introduction. The growing popularity of polymer structural
composites results from connecting characteristic for this group of materials
beneficial mechanical characteristics - endurance, flexibility, impact
resistance, with the resistance to a lot of environmental factors, with
possibility of designing lighter structures, with complicated form and
structure, but in addition cheaper. However long-temporary processes of
changes of endurance properties are a specificity of these materials
triggered with set of ageing factors, and also endurance in special operating
conditions. They often run without visible indications possible to state in the
inspection conditions, the evaluation of the correctness of the effect of the
arrangement or the quality of fulfilled functions. Growing possibilities of
the quality check of ready materials or structural elements, led often in the
systematic way are affecting the improvement in the evaluation of the
reliability of the structure thanks to using non-invasive methods of
diagnostic investigations. However, remains the problem of forecasting the
evolution of these characterizations in conditions of the use and exposing to
action factors worsening the state of material. Made attempts of the
evaluation of the current condition of material based on the history of
conditions of using him are coming across the problem of determining this
history and the model of the influence on the state of material. An
application of the method of measuring diagnostics providing information
about current measures of material properties as the endurance, the stiffness
or the impact resistance, can be an alternative so. Known methods of non-
destructive testings with reference to new materials as polymer composites,
require the verification and as a rule the completely new study. The author
is supervising the research on basic relations of endurance diagnostics in
conditions of the ageing-tirednesses demotion of structural polymer
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composites. As the basis of assessment thermal and acoustic
characterizations of material are being accepted. Tools are thermal imaging
and ultrasound technology.

Purpose of research. In undertaken examinations as the target
building of the simulation model of the ageing processes and tirednesses
were put up. This task contains two basic stages:

- stage of identification of the structure and physical characteristics of
the initial computational model,

- stage of determining the procedure of the alteration copying processes
of material changes.

A formalism of the finite element method was used for
construction of the computational model. Requirements put for the
model of the material are a compliance of material characterizations
(density, modulus of elasticity), acoustic (speed of the propagation of a
sound wave, suppressing) and thermal (thermal conductivity, specific
heat capacity, diffusion-ness).

About the modification procedure copying processes of material
changes there was assumed that it would have character of the random
procedure of changes of the structure (of bonds and conditions of the
continuity) and justified with process of changes of physical
characteristics (of stiffness, suppressing, the thermal conductivity). The
identification of drivers of procedures of the random alteration of the
model is being made according to the compatibility criterion of ultimate
material characteristics.

Findings of chosen samples of material tests (cylindrical composite
tubes) are a data source for this identification.

Research program. It includes endurance, calorimetric and
thermal imaging examinations of testing material samples. Samples were
had tested in different phases of the degradation determined by the time and
the aging temperature and with the amplitude and the number of cycles of
the fatigue burden. The scope of research includes processes to the state of
samples destroying (losses of airtightness associated with loss of the
macroscopic cohesion of material). Ultimate material characteristics were
used for the quantitative identification of drivers of procedures of the
simulation of destroying processes. A compliance of diagnostic thermal and
acoustic characteristics is a tool of the verification of the correctness of the
model. They are determined in experimental and simu lation way.

In the realization of the algorithm of the model of the composite
degradation a generation of the numerical model reflecting the initial state
of material is the first step. In order to convey the structure of material
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randomly generated discontinuities are being introduced in the form of
delaminations and interrupts of the continuity of fibres.

In next iterations the following analyses are being carried out:

1. Static, considering the schedule of stresses in the model resulting
fromthe diversity of his structure.

2. Thermal, taking into account the influence of the diversity of the
structure on the way of the heat conduction.

3. Dynamic, which the copying of the correlation between the
diversity of the structure of the model and the speed of the
propagation of the sound wave is a purpose.

4. Dynamic, which the influence of the progressing of material
degradation on strenght properties is being simulated in. The model
is reflecting the static attempt to stretch.

Findings. A simulation procedure of the ageing and fatique
processes of materials of the examined class s a result of research - of
polyester composites with strengthening in the form of the glass fibre
structures get in the technique of multilayered rolling up. This technique is
being used for the production of composite pipes. The get program of the
simu lation can find application for examinations of this group of products.
A possibility of the functional permanence evaluation is a basic benefit
from model tests in the phase of the design of elements in the individual
exploitation conditions. Simultaneously details about the current condition
of diagnostic characteristics let prognostic evaluation of the functional
permanence of structural elements.

The described methodology of diagnosing can be used by
designers and responsible users of composite structures.
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Structure of epoxy-low melting alloys composites

25



Lukasz Wierzbicki*, Jozef Stabik

Silesian University of Technology, Institute of Engineering Materials and Biomaterials,
Division of Metal and Poly mer Materials Processing, Gliw ice, Poland;

*Coresponding author: e-mail: lukasz w ierzbicki@polsl.pl

1. Introduction

Poly mer composites with low-melting alloys constitute poorly explored
group of polymer composites. Conducted research programmes concerning
these materials show their many applications possibilities. The presence of
rigid metal powders in polymer matrix greatly decreases processing ability.
To solve these problems developed are new type of polymer composite
applying different mixing methods of low melting point metal alloy solid
particles with and polymer as a matrix.

Low melting point alloys consist of eutectic and non-eutectic
combinations of metallic elements that, in themselves, melt at a much
higher temperature. They are usually alloys with high content of bismuth,
lead, tin, sometimes with the addition of iridium, cadmium, thallium,
copper, silver or antimony [1,2]. The melting points of these alloys is
typically less than 400°C. Thus, low-melting alloys have a similar range of
processing temperatures as polymeric materials.

Most literature describe compounds of and thermoplastics as matrix [3].
This composites are noteworthy because they are characterized by
simplicity of manufacturing process.

Authors of this paper undertook an effort to create composite with a
curable resin as a matrix. Research presented in this article is yet another
attempt to get this type of composite. Previous attempts devoted to achieve
good distribution of metal particulates in of chemically or thermally cured
resins were not very successful [4].

2. Experimental

The main purpose of the experiment was to achieve good distribution of
low-melting-point alloy particles in epoxy matrix. The structure of the
composite was observed using light microscope. The experiments were
made with the Wood's alloy as reinforcement. This low melting point metal
alloy contain: 50% of bismuth, 25% of lead, 12.5% of tin, and 12.5% of
cadmium. The melting point of the alloy is 70°C. Epoxy resin Epidian 6 and
amine curing agent Z1 were used as polymeric matrix, both produced by
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“Organika Sarzyna” Company (Poland). Samples with 20, 40, 60 and 80%

(by weight) of the Wood's alloy were made.

After many trials the following procedure of composites preparation was
accepted:

e Proper amounts of the Epidian 6, Z1 and Wood's alloy were prepared to
achieve prescribed concentration of the low-melting alloy in polymeric
matrix;

e The components were mixed at temperature of 80°C in 3 minutes time,
the rotation speed was 10 000 rpm. Mixtures were made with dissolver
mixer DISPERMAT LC30 by VMA-GETZMANN GMBH. The mixer
was equipped with a Z-blade with 25 mm diameter of disk;

e Ready mixtures were placed on microscopic glasses and heated up in
the dryer to temperature 25°C. The time of curing was 24 hours;

e Obtained samples of epoxy/Wood’s alloy composites were observed
using the confocal microscope Zeiss LSM 5 Exciter.

3. Results and discussion

Figures 1-4 show the structure of searched composite materials. The
figures show microscopic images of fields with 350x350 umdimensions.

The composites with low concentration of the Wood's alloy particles
have unevenly distributed filler particles (Figs. 1, 2). Almost all metallic
particles have different shape and size. Most particles, shown in Fig. 1, have
an area less than 50 umz. They represent approximately 82.7% of all
particles. Particles having an area of over 100 um? are only 3.1%. For a
composite with a 40% content of Wood's alloy (Fig. 2) more than 96% of
the particles have a surface area less than 50 un?. The largest observed
particle has an area of 136.7 um?.
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Fig. 1. Epidian 6 + Z1 (80%) - Wood’s  Fig. 2. Epidian 6 + Z1 (60%) - Wood’s
alloy (20%) composite alloy (40%) composite
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Homogeneous structures of composite with the highest filler contents
are presented in (Figs. 3 and 4). Most alloy particles, shown in Fig. 3, have
an area less than 50 pm?. Particles having an area of over 100 um? are only
0.4%. For a composite with a 80% content of Wood's alloy (Fig. 4) almost
all particles have a surface area less than 50 um2.

Fig. 3. Epidian 6 + Z1 (40%) - Wood’s  Fig. 4. Epidian 6 + Z1 (20%) - Wood"s
alloy (60%) composite alloy (80%) composite

4. Conclusions
Results achieved for high concentrations of filler particles show that it is

possible to manufacture homogeneous epoxy/Wood’s alloy composites with

low level of typical composites imperfections.

Such composites may be applied in many different industry fields such

as electrical, electronic and mechanical engineering.

Presented research was only preliminary. In the future, researches with a
different time and velocity of mixing are planned. In the next step

mechanical, electrical and thermal properties will be tested.
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1. Introduction

Continuous properties gradation in crosssection of Functionally
Graded Materials (FGMSs) is achieved by different methods[1-4]. Main
means are based on continuous differentiation of composition and structure.
Some of the methods are common for all classes of graded materials some
are specific for given class. For example poly merization in situ is typical for
Polymeric Graded Materials (PGMs). Composition or structure changes are
achieved mainly in production processes but post-modification is also
possible by application many methods of surface and volume treatment.

Division of Metallic and Polymeric Materials Processing of Silesian
University of Technology in Gliwice, Poland for many years is searching
polymeric graded materials. They are manufactured using casting
technologies (gravitational and centrifugal) [5-25].

In order to find mutual relations between structure, composition and
properties gradients it is necessary to observe changes of these properties. In
the present paper structure observations are presented.

2. Experimental
29



The aim of this study was to elaborate the best method of sample
preparation in order to enable later microscopic structure observations.
After this microscopic observations were performed and achieved images
were analysed using computer programme.

Epoxy resin “Epidian 6” crosslinked with amine hardener “Z-1" (both
produced by ,Organika Sarzyna” S.A., Poland) was used as polymeric
matrix. Two types of powdered hard-coal particles were used as fillers: type
35 from “Zofiowka” mine (Poland) and anthracite type 42 from KUZBAS.
Samples were cut from cylinders produce by centrifugal casting [15-25].

To achieve flat and smooth surfaces of samples many trials were
performed. Finally the following procedure was accepted: (1) a ring 10mm
thick was cut from cylinder, (2) samples 10mm wide were cut from rings,
(3) samples were included into bigger epoxy pieces using Simplimet 1000
(Buehler) apparatus, (4) samples were grinded and polished using Saphir
320E (ATM) polisher.

Ready samples were observed using light microscope MEF4A (Leica).
Panorama images were produced with Panorama Maker 6 software.
Obtained images were analysed using computer programme Image Pro Plus
v4.5 (Fig. 1)‘

Fig. 1. Exemplary screen during image analysis

3. Results

Hard coal particles distribution was analysed using image analysis
software. The influence of casting conditions and hard coal type on particles
distribution was searched.

Exemplary panorama photograph presenting particle distribution is
shown in Fig. 2 and exemplary image analysis result is shown in Fig. 3.
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Fig. 2. Panorama photograph of structure of the specimen containing 11% vol. of

anthracite manufactured by centrifugal casting at the velocity of 618 rpm
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Fig. 3. The percentage of surface taken by filler particles in cross section of sample
containing 11% vol. of anthracite manufactured by centrifugal casting at the velocity

of 618 rpm.

4. Conclusions
Obtained results show that graded structures were achieved in all cases. For

anthracite coal, which particles were bigger, the sedimentation process was quicker
and the layer with filler particles was narrower. The second observation was that the
grater was rotational velocity the narrower was layer with graded structure with
filler particles. Both observations are consistent with theoretical considerations

based on solid particles motion in viscous fluid analysis.
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IO PEKTUBHASA NBBICOKOIMPOU3BOAUTE/IbHASA
OBPABOTKA BBICOKOIIP OYHbBIX
N TYTOIIJIABKHUX MATEPHUAJIOB TOYEHHUEM

*Koecmwx I'U., *Ilaenenxo B.H., **Bbpysaka O.O.
* Hayuonanohwlil aspoxocvuveckutl ymueepcumem um. H.E. JKyroscroeo, 2. Xapvros
**4)TU npu [lonHTY, 2. I'opoexa

B mammx pabGotax u paboTax JpyrmX YUYeHBIX IIOKa3aHa
BO3MOXXHOCTb  CYIIECTBEHHOTO  MOBBIIIEHHA  d(pQexktuBHOCTH U
NPOU3BOJUTENLHOCTH  TOYEHHS 3@ CUET NPUMEHEHHS  PEexKyILero
WHCTPYMEHTA C TOKPBITHEM M KOMOWHUPOBAHHO YIPOYHEHHBIM CJIOEM.
D¢ HEeKTHBHOCTh U MPOU3BOAUTEIHHOCTh 00pabOTKM OyJaeM OIIEHHBAThH IO
00pabaTeIBaEMOCTH MaTepuana: KOMIIJIEKCHAs XapaKTepUCTUKA,
yuuThIBarOas cToikocth PU, cHUMaeMblii 00beM MaTepuana 3a Mepuo
€ro CTOHKOCTH, IPOW3BOIUTCIIFHOCTh PE3aHMs, CHUIBI pPe3aHHs, MPOIecC
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JnehOopMUPOBAHUS CTPYXKKH U IIOBEPXHOCTHOTO CJIOSl JETAJH, COCTOSHHE
MOBEPXHOCTHOTO CJOsl JeTajiu A0 00paboTku, TOYHOCTH 00paboTKHy,
TEIJIOHANPSDKHHOCTh U XapaKTep B3auMOEHCTBUS MOBEPXHOCTHOTIO CIIOS
PU ¢ oOpabaTteiBaeMbIM MaTepHaloM (aAre3MOHHBIMH, OKHUCIIMTENIbHBIMH,
aZcopOIIMOHHBIMU  B3aUMOJEHcTBUsIMM). B KadecTBe KOJMYECTBEHHOI
OLICHKH PEXHMMa pe3aHus Mo o0padaTbIBAEMOCTH MOXET OBITh CyMMapHBIit
peHTHHT 1O cHHUMaeMoMy oOBeMy Marepuana 3a HEepHOJ CTOMKOCTH W
NPOU3BOMTEIFHOCTH C yYETOM BECOBOTO KO3 QUIMEHTa KaXIOTO U3
pefituara [1], ¢ y4eToM »TOTO peHTHMHra BBIOMpamch 3(QeKTHBHBIC
peXuMBl 00pabOTKM BBICOKONIPOYHBIX M TYTOIUIABKHX MAaTepHANOB
TOYCHHEM, PE3yJIb TATHl IIPEJIC TaBJICHHI B TaOmIle

O6pabaTeIBaEMOCTh PE3aHMEM TYTOIJIABKMX METAJJIOB M CILIABOB
CBf3aHA C UX KPHCTAJUIMUYECKHM CTPOCHHEM, XUMUYECKAM COCTABOM H
Tena0(U3MYECKUMH CBOWCTBAMH, aJATe€3HOHHBIM B3amMojeictBueM c¢ PU,
UHTCHCUBHOH OKHCIISIEMOCTBIO M T'a30HACHIIIEHHEM IIOBEP XHOCTHBIX CJIOEB
JeTanei, JOpOroBH3HOM W JeuuuTHOCTBIO. [lo CTemeHW yIydlleHHs
00pabaTeIBAEMOCTH pe3aHHEM TYTOIUIABKHE MaTepuallbl MOXKHO Pas3lelIuTh
Ha CJe/yIOIIMe TPYNNbl: BOJIb(GPaM M €ro CIUIaBbl; MOJMOJCH, XPOM M HX
CIUIABBI; TAHTAJ, HHOOWH, BaHa WMl M X CIJIABBI.

OcHOBHEIC  (haKTOpHI, BIMSIOIINE Ha BBIOOP PpalHOHAIBHBIX
PeXHMMOB pe3aHUS NPH TOYCHHH TPYyITHOOOpabaTEIBAEMBIX MaTepHaloB:
WHTCHCUBHBIH M3HOC MHCTPYMEHTA W €r0 HH3Kas CTOMKOCTh (CHHKCHHE 3a
CYeT MOKPHITHA M KOMOWHHPOBAHHOTO YHPOYHEHNS); HAJMIEI, HAIIJIBIBHL,
3a]UpPBI, MUKPO- 1 MaKpOTPEIIHHEI, BOSHUKAIOIIIE B IIOBEP XHOCTHOM CJIO€
JeTamn (CHIDKCHHE aJre3MOHHOTO B3aUMOJCHCTBUS MaTtepuaioB PU u
00pabaTpiBaeMOT0, MHOTOCIOWHBIE TIOKPBITUS); BBICOKAsl CTENEHb HaKJeNa,
OoJibIIe OCTATOYHBIE HANPSDKEHUs (CHUO)KEHUWE CHJI pe3aHus 3a CyeT
CHIDKEHHUSI aJre3uM); CTPyKTypHO-(pa3oBble MpEBpalleHuss B TOHKHX
MOBEPXHOCTHBIX CJIOSIX AE TaJIH.

Tabmua 1
Marepuan PU ¢ pa3nn4HbIMU NOKPBHITUSIME U KOMOWHUPOBAaHHBIM
YOPOYHEHUEM PEXKHUMBI pe3aHus, 00eCIeUnBalONIINe HATY Yy 0
00pabaTeIBaeMOCTh KOHCTPYKIIMOHHBI X BRICOKOIIPOYHBIX M TyTOTIABKH X
MaTepHaJIOB IPH TOUCHUH

P esxumbl 06pabo TN

Haunmenosanue . .
CaolicTBa MHcTpyMeHTabHbIN MaTepuan \V; S
Marepuana ' y t, MM
M/MuH| MM/06 |
1 2 3 4 5 6

[Xpomoxpemue- [HB 217, ; N

T15K6 +TiCN+C™+]],,
mapramuessie  |E =180 ITla, o Nt |560-880 02-03| 1-2
ram 35XTCA |0, = 0.8 TTIa T5K10+0,8ZrN+0,2HFN+ZrN"+HHf" +JT,04

[XpomoHukens- [HB 260, ISK6+TICN+C +N Iy

Bosbdpamoseie [E =200 ITIa, [T 14K8+TICN+C+N+Ti+ Jlyo 590-640 02-03 | 1-2
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crasbi KCOK |o = 1 TTla BKO6MAT ICN+C +N"+Ti "+ Jlyon
iy B 7250, [BRST08ZIN0,ZFN+FZrN +HT o, [220-280 0406 [024=05
E =160 ITla,[Canmeuk Kopomant+
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OCHOBHYIO pOJIb UTPAIOT HE MEXaHHYECKHE CBOICTBa, a nudpdy3noHHAS U

aArc3MoOHHas1s aKTHBHOCTb

Marepuajla MW €ro pa6OTOCHOCO6HOCTB B

Ppa3IMIHbIX pa6otmx cpeaax HaHpI/IMCp, nIpu TOUYCHUH HHOOWEBLIX U
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TAHTAJIOBBIX CIIJIABOB JOIYCTUMBIE CKOPOCTM PE3aHUs ropas3jio MeEHbIIE,
yeM I MaJoyTIIEpOANCTHIX CTajeil, 00Ianaro mMuX NPUMEPHO TAKUMU Ke
MEXaHHUYECKUMHU XapaKTepUCTHKAMM, 3a CYeT INPUMEHEHUs IO THBIX
MOKPBITUHA MOJKHO CYIIECTBEHHO CHHM3HMTh aIre3MOHHBIA U 1] y3MOHHBIN
usHoc. bepummii oOpabatbiBaeTcd TBEp AOCHIABHBIM HHCTPYMEHTOM
(BK6M u BK3M) co ckopoctamu pesanus B 1,5-2 pa3a MEHBUIUMH, YeM
Goiee TBEepMbIH YYTyH. DTH PEXUMBI PE3aHHs CYLIECTBEHHO IOBBIIIAIOTCS
Omaromapsi MPUMEHEHUIO TOKPHITHA M KOMOWHHUPOBAHHOTO YIIPOYHCHHS.
OnTuMansHbIE CKOPOCTH PE3aHUS TAHTAJIOBBIX M JKapOIPOYHBIX CIUIABOB
IPUMEpPHO OIMHAKOBBIE, HO INMPOYHOCTh TAKUX CIJIABOB, KaK, HAIpHMep,
OM247b (o, =10TTla), B 2-2,5 pa3a BbIllle, YeM y CIIJIABOB Ha OCHOBE
TaHTaJA, U1 KOTOPHIX PEXUMBI PE3aHMS CYIIECTBEHHO BEIMIE 3a CUET
TPHUMEHEHHS TTOKPBITHIT 1 KOMOMHUPOBAHHOTO YIPOYHEHNUS.

INoxazaHo, 910 06pabOTKa MOKET BECTUCH C BEICOKAUMH CKOPOCTIMHU
pe3aHus, YTO TO3BOJIIET UCIOIB30BATH COBPEMEHHOE BBICOKOCKOPOCTHOE
MeTamwiooOpabareIBaromiee  000pyAOBaHUE, MCHOJB3YS OTEYECTBEHHBIC
(BK8, T15K6) u 3apy6exnbie (Cannsuk Kopomant) PU ¢ nokpeitusmMu u
KOMOMHUPOBAaHHO YIIPOUHEHHBIMH CIOSIMHU.

Jlutepartypa

1. Koctiok rm S¢ddexruBHBIC TIOKPBITH S u
MO UIMPOBAHHBICHYTIDOYHEHHBIC CJIOM HA PEXYMUX HHCTPYMEHTaX.
Mounorp.-cnpaBounuk / I.1. Koctiok. - 31-Bo MexnyHap. akageMuH HayK
M MHHOBAIIMOHHKEIX Te XHOJIoTHi, Kues, 2012, 728 c.

PROSPECTS OF THE EXTENT NANOSTRUCTURES
DETAILSUNDER THE INFLUENCE
OFPLASMA FLOW

Kostyuk G.*, Kostyuk E**
*National aerogpace University named by N.E. Gukovsky «KhAl», Kharkov
** Kharkov National University of Radio Electronics, Kharkov

Therefore, several recent model of the individual particles on the
structural materials [1, 7], we obtain a model that takes into account
relevant factors (in particular, the model does not take into account the
charge of the ion and the complex nature of their interaction in a fairly large
volume under consideration) and the simultaneous action of electrons.

In Fig. 1shows a picture of temperature distribution in the zone of
action onthe partof theiron (steel)of the plasma flow with nitrogen
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ions (mean energy E;=800 »B) and electrons (E,=3 eV)on the following
surfaces: 1) x=0; 2) x=0,751,; 3) x=1,54, (where 1Cp=]/2(,1be+ﬂ,m]

during ¢ _%oi F e , 1227, , t=107,, Current density in the plasma
2

= Tbcc

flow were: j=j,,=7?10° A/m* (fig. 1, a); j=8?10" A/m’ (fig. 1, b);
=i7=0,3210° A/m? (fig. 1, c). The maximum temperature observed in
the range of the ions and amounts to 2100K.

However, in this case the temperature gradients are significant, and
the nature of the temperature distribution on the investigated depths is
preserved (Fig. 1, b). No significant temperature gradient occurs along the
diagonal, where are the electrons (Fig. 1, c).

X =1ep0,75

Figure 1. Temperature fields in the area of the plasma flow on iron
/E.,=800eV, E,;=3eV at various current densities:
a-j=j=r10°A/m’;b-j=810" A/n?; c-j",, =33 "10° A/m?
(Trwax=2,1-10° K nitrogen ions)

Investigation of temperature fields showed the presence of high
magnitude of temperature gradients, suggesting the feasibility of
large thermal stresses in magnitude. The results of calculation of thermal
stresses are  presented in  Fig. 2. Soin the caseof theplasma
flow with nitrogen ions E;=800 eV u E¢=3 eV for iron realized the
maximumthermal stresses 1,4-10° N/m” at a depth of 0,6 X,, at a current
density equal to the first critical (7:10° A/m?, Fig. 2, a) with increase
in current density is reduced at current densities j=8-10° (Fig. 2, b) and
become very small currents at densities equal tothe second critical
j=6,3-10® A/m’. And for the first critical current of dense thermal stresses at
the surfacereach values 57-10° N/m? thatwith increasing current
density decreased (Fig. 2, c).

N*+ e EA=800B; ES =3B
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Figure 2. Thermal stresses in the zone of the plasma flow in theiron
(steel): £, = 800eV, E, = 3eV, g,, = 1,4 10°N/m":
a-j=j,=710° A/m* b-j=810" A/n?; c-j",, = 6,310% A/n?

Findings

It is shown that reached the required temperature and rate of rise of
temperature, the values of thermal stress (pressure) sufficientto produce
nanostructures in the volume of parts at the same time to increase the
efficiency of this process may be served in a small fraction of the plasma
flow ion catalyst.
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As regard the action of pulsed laser radiation, we will take into
account the finite speed of propagation of heat [1-7].

As previously discussed problems [1] about the action of laser
radiation was assumed to be infinitely large speed of propagation of heat. In
the study of the thermal action of Lee, whose duration is small, it is likely
that the effect will affect the final velocity of propagation of heat.

Taking into account the finite speed of propagation of heat
conductivity equation in an elementary volume of material can be written as

T(xyzt) dA(xy.zt)
+7T =
ot 8t2
:a[T(X’y’Z’tE]AT( va’zyt)+

+8T(X’y’z’t)-V0+ p[T(x,y,z,t)] jZ(x,y,z,t)+ (1)
o CyT(xy.zt)]

X(X'y’z’t)—CvfI'(x,y,z,t)]Jr LNS

The designations and flux on the target surface of an alogous
monograph [1].
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Calculations of temperature fields and thermal stresses. For example
in Fig. 1 shows the temperature fields in steel 45 on the surfaces x =0,
x=05var and x=+ar with heat flow 3-10'° W/n?, Vy=0, ¢, =10"°c
when considering the problem of heat conduction, taking into account the
finite speed of propagation of heat [1].

Figure 1. Temperature fields in
the area of the LI on 45 steel, taking
into account the finite speed of
propagation of heat
(q=3-10"" W/n¥)

Figure 2. The distribution of thermal
stresses in the zone under the action
of a stationary spot LI
(= 10" W/n?, 1,=10°) for steel 45

For example, in Fig. 2shows that in contrast to the nature of thefield
distribution of thermal stresses, obtained by considering an infinite speed of
propagation of heat, the temperature due to larger temperature gradients for
the finite speed of propagation of heat in the area (Figure 2), thermal
effects lead to a more significant thermal stresses and temperatures in the
area of the jumpthere is anothermaximum thermal stresses, and the
values of maximum  stressesin  boththe peaksare comparable
(0,,=28-10°H/»* and &' =92.10°H/?), suggesting the need

for consideration of the latter, especially for the case of small-time action of
laser radiation.

max

Findings

In conclusion, it should be noted that taking into account the finite
speed of propagation of heat affects the distribution of temperature:
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- the magnitude of temperature and thermal stresses of
reality shows nanostructures in the surface layer thickness of the details to
10 m. There are additional maxima of temperature maxima of temperature
stresses in the temperature jump (the zone of transition fromprimary
to changing temperature), where thethermal stressesare closeto
necessary to obtain nanostructures;

- entering the zone LR increase the efficiency of the catalyst
atoms nanostructures.
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DEGRADATION OF XYLENES IN LANDFILL
LEACHATE VIA ADVANCED OXIDATION METHODS

Janusz Ozonek, Marcin Depta and Jacek Czerwinski
Faculty of Environmental Engineering, Lublin University of Technology,
40B Nadbystrzycka str., 20-618 Lublin, POLAND
j.ozonek @wis.pol.lublin.pl

Leachate from a landfill varies widely in composition depending
on the age of the landfill and the type of waste that it contains [1,2]. It can
usually contain both dissolved and suspended material. The generation of
leachate is caused principally by precipitation percolating through waste
deposited in a landfill. Once in contact with decomposing solid waste, the
percolating water becomes contaminated and if it then flows out of the
waste material it is termed leachate.

When water percolates through the waste, it promotes and assists
the process of decomposition by bacteria and fungi. These processes in turn
release by-products of decomposition and rapidly use up any available
oxygen creating an anoxic environment. In actively decomposing waste the
temperature rises and the pH falls rapidly and many metal ions which are
relatively insoluble at neutral pH can become dissolved in the developing
leachate. The decomposition processes themselves release further water
which adds to the volume of leachate. Leachate also reacts with materials
that are not themselves prone to decomposition of organic and inorganic
matter. In a landfill that receives a mixture of municipal, commercial, and
mixed industrial waste, but excludes significant amounts of concentrated
specific chemical waste, landfill leachate may be characterized as a water-
based solution of four groups of contaminants; dissolved organic matter
(alcohols, acids, aldehydes, short chain sugars etc.), inorganic macro
components (common cations and anions including sulfate, chloride, iron,
aluminum, zinc and ammonia), heavy metals (Pb, Ni, Cu, Hg), and
xenobiotic organic compounds such as halogenated organic compounds
(PCBs, dioxins) and/or volatile aro matic compounds [3-5].
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Concentration of monoaromatic compounds in leachates ranged
from 2.2 to1630 pg/l for benzene, 2.8 to 12300 pg/l for toluene, 10 to 3100
png/l for xylenes. Especially this group compounds is difficult for
degradation in a standard municipal waste treatment plants. For this reason
landfill leachate need some additional treatment.

Advanced oxidation processes (AOPs), in a broad sense, refers to
a set of chemical treatment procedures designed to remove organic (and
sometimes inorganic) materials in water and waste water by oxidation
through reactions with hydroxyl radicals (-OH). In real-world applications
of wastewater treatment, however, this term usually refers more specifically
to a subset of such chemical processes that employ ozone (Os), hydrogen
peroxide (H,0,) and/or UV light. One such type of process is called in situ
chemical o xidation.

In our case different concentration of ozone were applied for
degradation of xylenes. Xylenes occur in leachate from the biggest landfill
in lubelskie region (Rokitno) at the level around 300 pg/L. It is a biggest
concentration of monoaromatic compounds; apart cumene which is easier
degraded by bacteria.

Figure 1 present system which was applied in our investigations
which is consist of oxygen concentrator (Krober O;), 0zone generator (our
costruction), ozonemeter (BMT) and reaction chamber.
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Reaclon
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Figure 1. System applied for degradation of xylenes

Results and discussion

n-Pentane extracts obtained by extraction of samples taken from reaction
chamber were analyzed with GC-MS system (Trace-Ultra/PolarisQ —
Thermo). Results of our investigations are presented at the figure 2.
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Figure 2. Degradation of xylenes at different oxidation conditions

Results obtained in our investigations shows that the best results in
degradation of xylenes were obtained for highest concentration of ozone
(10g/m®). In this case after 20 min purging sample by ozone no significant
changes in concentration of residual xylenes was observed. In other
investigated concentrations of ozone till 30min concentration of xylenes
was still decreased.
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BIOGAS AS A NEW SOURCE OF ORGANOMERCURY
COMPOUNDS IN THE ENVIRONMENT

Jacek Czerwinski, Michat Sposob & Grzegorz Stowik
Faculty of Environmental Engineering, Lublin University of Technology,
40B Nadbystrzycka str., 20-618 Lublin, POLAND
j.czerwinski@wis.pol.lublin.p|

Mercury occurs in landfills by the addition of waste products that
purposely contain mercury (historically dominated by batteries), but also
including fluorescent lights, paint residues, fever thermometers, thermostats
and electrical switches [1-3]. Because landfills reduce waste volume by
generating methane with anaerobic bacteria, these systems might also be
conducive to generating methylated mercury compounds.

The toxicity of such species indicates the need to determine if they
are emitted from municipal landfills. Presence of mercury and
organomercury compounds in landfill gas and landfill leachate is very rare
reported [4-8].

Material and methods:

For determination of mercury and methylmercury species
landfill leachate and landfill gas was selected from 6 biggest landfills in
lubelskie region.

Leachate samples were digested with using Microwave 3000
(Anton Paar) mineralization system. It prevents to loses of volatile mercury
species. Mineralized samples were analyzed for total mercury content with
using Agilent 7700 ICP-MS system. Detection limits for three most
ambundant ions were lower than 10 ng/L. As a sample carrier in ICP-MS
system a solution AuCl; was applied to prevent carry-over effects.
Calibration curves ranged from 10 to 750 ng/L where correlation coefficient
was higher than 0.999.

Gas samples were analyzed with using of solid phase
microextraction with fibers of medium polarity DVB-PDMS (Supelco).
Final analysis was done on a GC-MS tandem mass spectrometer TraceUltra
/Polaris Q (Thermo). Detection limits obtained for methylmercury and
dimethylmercury allowed their determination at the levels higher than
15 ng/m’ and 12 ng/m® respectively. Due to lack on the market gaseous
SRM-s containing mercury species, a home-made generator of gaseous
standard mixtures was used for calibration of GC-MS system.

Results and discussion:
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Table 1 presents results of determination of organomercury compounds
in landfill gas and concentration of total mercury in landfill leachate.
Table 1. Concentration of mercury compounds in landfill efluents.

Landfill site Leachate Gas samples
[ng Hg/L] MeHg [ng/m°] DMeHg [ng/m°]

Rokitno 89 36 14
Lecma 63 22 ND
Piszczac 34 11 ND
Biala Podlaska 29 ND ND
Zamo$¢ 129 52 24
Pulawy 19 14 ND

Results of our determinations shows that methods for
determination of total mercury and organomercury compounds were
appropriate for our determinations.

Concentration of all organomercury compounds were at very low
level, but possible to measure. It shows that biomethylation processes in
landfills play an important rule. Till now in all reports connected with
presence of mercury compounds in leachate and/or in landfill gas in Poland
presence of mercury was not reported. Due to increase of using CFL lamps
in home applications and bad organization of recycling sites concentration
of mercury compounds in leachate and landfill gas will be increased.
Because mercury in any form emitted to the environment is cycling about
2000 years this problem will be grow up not only in Poland but also in other
countries.
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INFLUENCE OF H,S CONCENTRATION ON ITS REMOVAL
FROM AIR BY MEANS OF FE(111)-EDTA/FIBAN CATALYTIC
SYSTEM

Henryk Wasag
Lublin University of Technology, Faculty of Environmental Engineering, Nadbystrzycka 40B
Str., 20-618 Lublin, Poland,E-Mail: h.wasag@wis.pol.lublin.pl

Introduction

Hydrogen sulfide is a part of well known environmental problem.
It is typically found in many sources such as in biogas, natural gas or
industrial gases. H,S is toxic and corrosive to most equipment. It has a very
typical and irritating smell of rotten eggs and can be smelled at
concentrations as low as 0.5 ppb (Busca and Pistarino, 2003). Because of
this emission control of hydrogen sulfide is required for reasons of health,
odour problems, safety and corrosivity problems. Many commercial
processes are available for the removal of H,S from gaseous streams. Most
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of the processes use gas-liquid contactors in which hydrogen sulfide is
absorbed into a complexing reagent to give either another dissolved sulfide
containing components or elemental sulfur as a precipitate. It is well known
that complex Fe(lll)-ethylenediaminetetraacetate (EDTA) is an efficient
and selective catalyst of hydrogen sulfide oxidation (Piche et al., 2005). The
complex of trivalent iron converts hydrogen sulfide to elemental sulfur.
Bivalent iron formed in the reaction is oxidized by the atmospheric oxygen,
so complex of trivalent iron is continuously regenerated and the overall
process can be accounted as pseudo-catalytic. The main disadvantage of
these processes is the fact that the catalyst is active in strong alkali
environment which causes serious corrosivity problem (Karimiet al., 2010).
It seems that the problem can be solved with the help of fibrous ion
exchangers as carriers of the Fe(111)-EDTA catalyst.

Materials and method

Fibrous ion exchanger Fiban AK-22 used in the experiments was
synthesized at the experimental production plant of the Institute of Physical
Organic Chemistry National Academy of Sciences of Belarus (Minsk, Rep.
of Belarus). The ion exchanger has been prepared by chemical modification
of industrial polyacrylonitrile (PAN) fiber Nitron production of Polotsk
petrochemical plant (Rep. of Belarus). Chemically modified staple was
processed to non-woven needle punctured canvas with surface density 500
g/m? and thickness of 5 mm. Fiban AK-22 is a polyampholyte containing
primary and secondary amino groups and carboxylic acid groups (Soldatov
et al., 2004). The cationic exchange capacity is 1.5 meg/g; the anionic
exchange capacity is 4.0 meq/g. Preparation of the H,S fibrous sorbent-
catalyst was performed by soaking of the canvasses or by casting of the
impregnation solution onto the surface of the canvas. The impregnation
solution was prepared by mixing 0.3 mol/L solution of sodium salt of
ethylenediaminetetraacetic acid (EDTA) and FeCl; - 6H,O in molar ratio
1:2. Analytical grade reagents were purchased from POCH (Gliwice,
Poland). Removal of hydrogen sulfide from air was studied on the
continuous flow experimental laboratory set presented below.
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Fig. 1. Scheme of experimental laboratory set-up (1 - source of hydrogen
sulfide, 2 - air compressor, 3 - valve, 4 - flow meter, 5 - heat exchanger, 6 -
humidifier, 7 - dryer, 8 - reaction chamber, 9 - T-valve, 10 - mixer, 11 - thermo
hygrometer, 12 - H,S analyzer).

Hydrogen sulfide (1000 ppm H,S + Ny, pure, Linde AG, Germany)
was supplied from a gas cylinder (1) and it was diluted to required
concentrations by means of air from a compressor (2). The air before
mixing with hydrogen sulfide was dried or humidified depending on
required relative humidity of the prepared mixture. The relative humidity
and the air temperature were measured by means of thermo hygrometer
(AZ8721, Merazet, Poland). Concentration of hydrogen sulfide in the gas
stream was measured by GFM101 (Gas Data Ltd., U.K.) gas analyzer (12).
All experiments were carried out at the constant temperature of 20°C.

Resuls

In the conducted research the influence of concentration of H,S on
its removal efficiency fromair was investigated.
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Fig. 2. Removal effidency of hydrogen sulfide from the air by Fe-EDTA/Fiban
AK-22 catalytic system as a function of initial concentration of H,S (filtering
layer thickness 5 mm, relative humidity 90%, filtration rate 0.05 m/s).
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Fig. 3. Time of protecting action (concentration H,S < 10 mg/m?®) for different
initial concentration of hydrogen sulfide in the purified air (filtering layer
thickness 10 mm, relative humidity 90%, filtration rate 0.05 m/s).
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JOCJILJIKEHHSA TEPMIYHOI'O KOE®IIIEHTA JITHI MTHOT'O
PO3IINPEHHA ®YJIEPEHBMICHUX I'lBPUIHUX
KOMIIO3UTIB HA OCHOBI ®EHIJIOHY

Byps Onexcanodp leanosuu., Kysneyosa Onvea FOpiisha,
Hecmepos Braoucnas Ilemposuu, Canewxo Cepeiii Bonooumupoguu
Vxpaincexa Texnonociuna Axademia
oghic 118, eyn. Kymysosa, 18/7, 01133, m. Kuis, Yxpaina
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Beryn. fIx Bimomo, nerami By3miB TepTd MPALIOIOTh B JOCHTH
KOPCTKUX YMOBaX Ta B TIpoleci poOOTH 3a3HAIOTh BIUIMBY pPI3HHX
HECTIPUATIMBUX (haKTOpiB, fK TO Aif PIi3HUX 3a XapaKTepoM 1 piBHEM
HaBaHTa)XXE€Hb, BIJMB a0pa3MBHOIO CEpelOBUIIA, BiICYTHICTh JIOCTATHHOTO
3MallleHHs, TEepeMiHHI TemmepaTypHi ymoBu. Tomy mnpu po3podui
nmoJIMEpHUX KOoMMo3uiiifHnX Matepianis (ITKM) a8 BUIo TOBICHHS
JeTaed pyXoMHUX 3’€IHaHb MAIllMH Ta MEXaHi3MiB HEOOXiJIHYy yBary cJin
OPUIUATA BH3HAYEHHIO TEPMIYHOTO KOoeillieHTa JIiHIHHOTO pPO3MINPEHHS
(TKJIP, o), 3MEHIICHHS SKOTO TPHUBOJUTH JO MIHIMAIBHOT YCalIKu
IUIACTHKIB TpH 3MiHI TeMIlepaTypd B TMpOIECi BHTOTOBICHHSI abo
BUKOPHUCTAHHS .

OnHIM 3 IIIXIB 30 NBIIEHHS pecypcy poOOTH NeTaieil, 3HIDKCHHS
TPYMOBHX BUTPAT HAa PEMOHT 1 00CIyrOBYBaHHS arperaTiB € BUKOPUCTAHHS
MEPCICKTUBHAX TEPMOCTIHKHX apOMAaTHYHHUX TOJIaMiliB, IO apMoBaHi
BHCOKOMIIIHUMHU BOJIOKHaMH. B OCTaHHI POKHM 3 METOI0 Y JOCKOHAJICHHS
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KOHCTPYKIIHHMX MaTepialiB, MiOBUIIGHHS iX 3HOCOCTIHKOCTI Ta
3a0e3neueHHs] Halle)KHOTO TEeXHIYHOTO pIBHS MaIIMH 1 MEXaHi3MiB Bce
OiMbII  aKTyaJbHUM  CTAa€  BHUKOPUCTAHHS  TaKUX  IEPCIEKTHBHUX
HanoBHioBauiB (HII) moxiMepHHX KOMIMO3UTIB SIK Pi3HOMAaHITHI ByIJeleBi
HaHOCTPYKTYPH, 30KpeMa (yJIepeHBMICHI.

B 3B’I3Ky 3 BHINEBHKIAJCHUM, METOI0 POOOTH OyJO BHBYCHHI
(i3UKO-XIMIYHUX ~ TPHHIUIIIB CYMIIIEHHS ~ HAHO UCIIEPCHOTO i
BoJokHHCTOTO HII 3 TepMOMIACTHYHOIO MAaTPHIEI0 3 METOI YIPaBIiHHS
CTpyKTyporo 1 BrmactuBocTAMH TiOpugHux [TKM, a Takok BU3HAYCHHS
BIUMBY KOHIEHTpanii iHrpexmieHTiB xommosunii Ha TKJIP po3pobnenux
KOMIIO3HUITIHHU X MaTep iaJiB.

O0’cKTH Ta MeTOAH JOCTiAKeHb. B AKOCTI CKIIAZIOBAX KOMITO3HUIIT
Oymn BuOpaHi TepMmocTiiikuii apomatnuHMit nomiamix ¢enimon C-2,
BOJIOKHO Pycap-C, mo € Bigpi3kaMu apaMiIHUX HUTOK 3aBJIOBXKKH 5 MM i
¢ynepenosa yepHp (PY). OTpuMaHHS KOMIIO3UTIB 3AIHCHIOBAIN METOJIOM
KoMIIpeciiiHoro mpecyBanHs npu Temneparypi 598 K i tucky 40 Mlla.
Hocnmimkenns TKJIP nmpoBomum Ha munatometpi JIKB-5AM 3rigao T'OCT
15173-70.

OcHoBHa 4YacTHHA. 3ajada IONIYKy ONTUMAaJIbHOI KOHIGHTpaLil
IHTpETEHTIB ~ KOMIIO3WIIi  BHpIiNIyBajacs IMIIIXOM  BHKOPHUCTAHHS
MaTeMaTHYHUX METOMIB IJIAHYBaHHS EKCIIEPUMEHTIB i3 3aCTOCYBaHHIM
OPTOTOHAJILHOTO TJIAHY JAPYTOro CTyTeHS 3? [1]. V Tabmmmi npuseaeHi
OCHOBHi piBHI BMicTy ABOX kommoHeHTiB HII mpw BUBYeHHI BIUMBY iXx
KOHIICHTpAIlil Ha cepeaHe 3HaueHHs o B iHTepBam 298-548 K (mapametp
ONTUMi3a1]i1) KOMIIO3HUTIB.

PiBHi mepeMiHHUX Ta yMOBH B HATypaJbHOMY MacIITabi

Cepemiit lar 3Ha4eHHs PiBHIB
Kommonentn | ®aktop | piBeHb, | BapitOBaHHS, Heg/eMIHHHX
Mac.% Mac.% (Mac.%) B yM. OJL.
' i -1 10 +1
DyiepeHoBa % 15 P 05 | 18 25
4epHb
Pycap-C X 11 4 7 115

B pe3ynbTaTi NMOCTAHOBKM AaKTUBHOTO EKCICPUMEHTY O JiepiKaHa
MaTeMaTH4Ha MoOJeib, o anaekBatHo omucye (Fp=1,48; F1=3,16)
3aJIeKHICTh O BiJl BMICTY CKJIaJJOBUX KOMIIO3UIlii. PiBHSHHSA Ma€e HACTYTHHMA
BUTIISI (Y YMOBHHU X OJIMHUIIAX):

o = (13,56 - 0,67x, —4,19x, +0,72x,x, +1,92x’ + 3,86x3)-10°
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MaTemMaTu4Ha MOJENb I HAOYHOCTI i MOJANBIIOTO aHamzy Oyna
npezcTaBieHa rpadidyHo y BUTJIAAL MOBEPXHI BIATYKY i CIpOEKTOBaHAa Ha
MJOMIMHY Yy BHUIUIIAI CYKyHDHOCTI JiHIiH pIBHUX 3Ha4yeHb Mapamerpy
onTuMmizaiii, puc. 1.

Pospaxynok TKJIP ¢eninony C-2 i KOMIO3HTIB Ha HOTO OCHOBI
puc. 1 mokaszas, mo 31 30iIBIICHHSIM BMICTy BoJIOKHa Bijx 7 1o 11 mac.% npu
BCiX cTyneHsx HaroBHeHH st DY 1eil MOKa3HUK iHTCHCUBHO 3HUKYE ThCSI, 110
00yMOBIICHO SIK OOMEKEHHSM Py XTHMBOCTI MaKpOMOJIEKYJ, TaK i BIJIMBOM
TerI0 ) BUYHUX XapaKTePUCTHK CaMOTO BOJIOKHA. 3i 30 IILIICHHSAM BOJIOKHA
Bim 11 mo 15 mac.% 3’saBuseThest TeHaeHmiss o 3poctaHHs TKIJIP, mro
CBiTIHUTH IPO Te, IO HA MEXi PO3MOiy MOYNHAE BiOYBAETHCS 3HIKCHHS
LIIJBHOCTI  ymakoBku — Makpomodiekyn [2].  Cruix  3a3HaumTH, 110
xoHneHTpaniiHi kpusi TKJIP mpu BmicTi BonokHa 7-15 Mac.% mpoxonasats
gepe3 MiHiMyM mpu BMmicti @Y B kimpkocTi 1,5 Mac.%, mo mos’s3aHO i3
BIUINBOM HAHOJWMCIIEPCHOTO HAllOBHIOBaYa Ha CTPYKTYpy Ta CTYIiHb
YHOPSAAKOBaHOCTI aMOpHOT a3 ribpuaHn X KOMIIo3uTiB [3].
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Pycap-C, mac. %
Puc. 1. 3mina TemneparypHoro koedinienTy JiHiiiHOr0 po3mmMpe HHSI
KOMIIO3UTiB Bi/l BMiCTy HANOBHIOBa4iB

TakuM 4YWMHOM, B pe3yNbTaTi aHAJNI3y MaTeMaTHYHOI MoJIei
BCTAHOBJICHO, MO MakcuMaibHe 3HMkeHHs TKJIP (B 2,8 pasu) Oyne
3abe3neuyBaTd CKJaj, MO MICTUTh, Mac. %: pynepenosa yepusb — 1,0-2,0;
Pycap-C - 11-15; ¢peninon C-2 - 83,0-88,0.

BupoOHnunmMu BHIPOOYBAaHHSAMHM IIOKa3aHO, IO BUKOPUCTAHHS
JeTanel pyXoMHUX 3’€JHaHb, BHUTOTOBICHHX 3 PO3pOOJCHUX TiOpHAHHX
ITKM 36impmrye pecypc pobotu By3miB TepTi B 2,5-3,0 pa3u Ta 103BOIISIE
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BIIMOBUTHCH Bill BHUKOPHUCTAaHHA cepiiHHX (OpPOH30BMX) aHAJOTIB, IO
HOPUBOAUTH [0 3HUKEHHS MaTepialloEMHOCTI KOHC TPYKITiil.

BucHoBku. 3a J0MOMOTOI0 CTATUCTHYHHX METOMAIB IUIAHYBaHHS
EKCIIEPUMEHTY BUSBICH1 3aKOHOMIPHOCTI B3a€MOJil CUCTEMHU MOJIIMEpHUN
3B’s3yBa4 — HAIOBHIOBAa4Y, SKi JO3BOJIIIOTh 3JAIHCHIOBATH KOHIPOJH Ta
minecnpsamMoBane perymoBanHs TKJIP po3po6ieHnx martepialiiB Ha OCHOBI
(deHitoHy.
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Ipn U3r0 TOBJIEHU U, MEKONEepalHOHHOM XpaHEHUH u
TPAaHCHOPTHPOBKE  JeTaledl W3  YIJIEpOAMCTOM CTalM  HOSBISIETCS
MOBEPXHOCTHASI KOPPO3HUS B BUJIC PHIXKEBATO-KOPHUHEBOTO HAJETa MPOIyKTOB
KOoppo3uH. B cBA3H ¢ HEBO3MOKHOCTBIO OTIECOYNBaHUS TabapUTHBIX Jie Ta el
BO3HHKJIA HEOOXOAMMOCTh MPeoOpa3oBaHUs MPOIyKTOB KOPPO3MH ITyTeM
BBEJICHUS JIONOJHUTENIBHON OMNepamul XAMHUYEecKoi o00paboTkn 1mbo
BBEJICHHE MOJM(HUKATOpa PIKAaBYMHBI B JIaKOKpacouHoe mokpeitie (JIKIT)
HpY HAHECCHHUH IIEPBOIO CIIOSI.

B moxnaze mpencTaBieHbl Pe3ysbTaTbl MCCIEIOBAHUS KOPPO3UOHHOM
croiikoctu JIKII ¢ mpumenHeHueM MoaMdHUKaTOpa pPKABYUHBI — CYXOTO
U3MENBUYEHHOIO  TUApOJM3HOro  jurHuHa  Huxomaesckoro — I'JI3.
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Momuduratop uMen CIeAYIONUE XapaKTCpPUCTUKH: BIAXHOCT — 15-16%);
pH Bo nHO# BRITSIKKH — 4,5-5; ToHuHa momona: 90% < 40; 5% — 40-80;
4% — 80-100; 1% > 100 mkm. HccremoBanmach aare3voHHas CTOMKOCTH
CIEIYIOIIMX MOKPBITUI: XUMHUUECKH CTOMKOE MHOTOCIOMHOE MOKPBITHE Ha
OCHOBE dMOKCUAHOM mmmaTieBky; Jak bT-5100 — 2 ciost; rppynToBka I'®-032 +
smanb [10-133.

XUMUYECKH CTOIKOE MOKPBITHE HAa OCHOBE 3MOKCHUIHON INNaTIeBKU
UCHBITHIBAJIOCH B Napax Kunsmeil 1%-Hoil cepHONl KuUCJIOTHL B TeueHue 16
CcyToKk o cxeme: 12 wacoB B mapax kumsmiero 1%-ro pactBopa H,SOy,
OCTaJIbHOE BpeMs B eMKOCTH 0e3 mojorpesa. JIaHHbIE yCIOBUS UMUTHPOBAIIH
Cpelly OTXOMIMMX MABIMOBEIX Ta30B. [l WccienoBaHMsS OBUIM  B3SITHI
00pa3sipl u3 cT. 3 pazmepoM 457 70 MM, 00pabOTaAHHBIE 10 CXeMaM:

BapuanT I: Ne 1, 2, 3 — onecouenHsle + mmarieBka (MEpBBIN CIOMN) C
Job6asneHneM Mo UKaTOpa B Kom4uecTse 5% OT MacChl IMaTICBKY;

BapuaHT Il: Ne 4, 5, 6 — MexaHMYECKH 3aUMLICHHbIE + IITATJIEBKa
(nepBslii cioif) ¢ nobasnenneM Moaudukatopa (5% OT Beca LIMATICBKH).

Bapuantet I, 1V, V — HaneceHue mmnamieBKU (MIEpPBBIA CIOH) ¢
MOIU(pHUKATOPOM Ha IOBEPXHOCTH C KOPPO3HUEH:

BapuanT lll: Ne 7, 8, 9 — nerkast noBepXHOCTHAS KOPP O3NS,

Bapuant IV: Ne 10, 11, 12 — moBepXHOCTHasi KOppO3Ws CpeaHEH
WHTCHCUBHOCTH;

BapuaHT V: Ne 13, 14, 15 — nHTCHCHBHAS TIOBEPXHOCTHASI KOPP O3S,

BapuasT VI: Ne 16. 17, 18 — onecoueHHsIe.

Jlanee HaHECEHO MOKpHITHE TI0 JEUCTBYIOIIEH TEXHOJOTHUECKON CXeMe.
OreHKa pe3yIbTATOB MPOBOIMIIACK 10 BHEIITHEMY BHIY (CM. Tabu. 1).

Ta6mmua 1. Pe3yabTaThl HCTIBITAHUNA XM HYECKA CTOMKHUX MMOKPBITAN

Ne NoNo CocTosiHHE TIOBEP XHOCTH 00pas3I0B Moce
Bapua B HCIIBITAHUH B T€YEHHE
00pasios
HTa 2 CyTOK 16 cyTok
2 — JEerKoe OTCJIOEHHE
. BEPXHEIO CJOS IMOKPBLITUS B
| 1,2 3 0e3 3aMevyannit p Kp
Buze my3bips. 1, 3 — 0Oe3
3aMeYaHui
6 — Jerkoe OTCJIOEHHE
1 4,5 6 0e3 3ameuaHui BepxHero ciosi. 4, 5 — 0e3
3aMeYaHui
9 - Jerkoe OTCJIOEHHE
1l 7,89 0e3 3aMeyaHuii BepxHero cios. 7, 8 — 0e3
3aMeYaHui
» 12 - JlerKO€ OTCIIOEHHE
v 10, 11, 12 0€e3 3aMevannit
Bepx-Hero cios. 10, 11 — Ges
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3aMe4aHui
Vv 13, 14, 15 0€e3 3aMevannit 0€e3 3aMevannii
HesnauntensHoe | 18 — oOpasoBaHme my3bIpS
VI 16, 17, 18 | Myswipenne HIDKHETO CJIOSI TOKPBITHSA.
BEP XHETO cmost | 16, 17 — wmenkue my3sIpu
HOKPBITHS BEP XHETO CJI0SI MOKPHI TUS

IMpumeuanme: mpu BekpbITHH oOpasma Nel2 mocne HUCHBITaHWA B paioHe
my3plpeHnsi oOHapy»xeHo: 1) oOpasoBaHWe TMy3bIps TPOM3OLIIO 3a CYET
OTCJIOGHUS MEXIY CIIOSIMU; 2) TMOBEPXHO CTh 00pa3iia OAHOTOHHAs!, TEMHO-Cepasd,
6e3 crenoB KOPp O3MH.

Jins ucrblTaHUE B cpeiaX, MMUTHPYIOMN X KIMMAaTHYECKUE YCIIOBUS
(cM. Tabum. 2), Oblm B3aThl oOpasusl u3 cT. 20, pasmepom 50?50 MM ¢
HOBEPXHOCTHOH KOPPO3KeHl, 00paboTaHHBIC MO CXeMaM

BapuaHT |: 00e3KUpHUBAHUE YaHT-CITUPHUTOM, HaHECCHHE IBYX CIIOCB
nmaka BT-5100 ¢ moGaBneHMEM B MEPBBIM CIOH MOIM(UKaTOpa pHKABINHBI B
Kou4ecTse 5% OT Beca JIaka;

BapuaHT |l:00e3xupuBaHue yalHT-CHHPUTOM, HaHECEHHE MOKPBITH:
rpyHToBKa ['®-032 + 5% momduxaTopa prxkasaussl, 3mais [1D-133;

BapuaHT lll: o6ezxupuBanue yalT-CIUpUTOM, HAHECEHHUE ABYX CIIOCB
naka BT-5100 (6e3 mompuxatopa);

BapuaHT |V: obOe3xupruBaHMe yaHT-CHMPUTOM, HAHECCHHE MOKDBITHS:
rpynToBka ['®-032, smans ['®-1335 (6e3 Mo mduratopa).

HcnblTannss IPOBOJWIIM: B UCKYCCTBEHHOH — IPOMBIIUICHHOH
atMocoepe ¢ conepxkanuem SO, ~ 0,01% B Teuenue 10 cyTok; B Kamepe
COJICBOTO TyMaHa C IEPUOMYECKUM paciblieHneM 3%-Horo pactsopa NaCl,
B TeueHue 10 cyTok; BO BIakHOH atMocdepe mpu Temmepatype 45 + 5°C u
OTHOCUTEJILHOH BiiaskHOCTU ~ 100% B Teuenue 30 cyToK.

Tabmina 2. Pe3yIbTaTel HCIIBITAHUH B KIMMaTHIECKHUX Y CIIOBUSIX

CocTosiHHEE TTOBEP XHOC TH 00PA3II0B ITOCIIE MCIIBITa HUH
No B Pa3lMYHBIX Cperax
Bapuanta | IIpomMbinuieHHas N Braxnas
CouieBOi TyMaH
atMocdepa atMocdepa
= 3 Hapymenue 3
g | 6e3 3aMeuaHuit nokpertas ~ 80% 6e3 3ameuaHui
% MOBEPXHOCTU
= HesnauntensHoe
= HesnauntensHoe
g OTCJIOCHUE B BH]E
=4 « s o HapylleHue .
= l celni” B paiioHe 0e3 3aMeuaHuit
s MOKPBITHS B
KPYIHHOK o
@) " paruoHe KpOMOK
Mo uKaTopa
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Koppo3sus BOmm3n
= HeznuurtensHoe
= KPOMOK.
e . HapylLIeHUe
S Il 0€e3 3aMevannit Enunuuneie HoKoBITHSL — 1-5%
s Iy 3bIpH o b
= TMOBEPXHOCTH
E[ MOBEPXHOCTHU
)
s TTvabIDerIe Hapymenue HesnauntensHoe
2 | v | Y3 HOKPHITHS BOJM3U | My3BIpEHUE B
M BOJIM3U KPOMOK “ ’
KPOMOK BUJie “CBHIMTH

*Jlo UCTIBITAHMH — HAa OTAEMBHBIX y9acTKaX 00pasIoB ¢ MOKPBITHEM C NP IMEHEHHEM
MoaudHKaTOpa PIKABUMHBI UIMEIOTCS KPy MULIBI JIMTHIHA (pa3mep > 100 MKkM).

BbiBo 1p1:

1. CtoiikoCTh HCCIe0BAaHHBIX 00Pa3L0B C MOKPBITHEM,, BKIFOYAO UM
Jn00aBKy MOIM(UKATOpa U HAHECEHHBIM Ha MOBEPXHOCTb C KOPPO3HEH, U C
npeaBapUTeIbHO OUMIIEHHON, IPUMEPHO OAHMHAKOBAs.

2. CTOHKOCT, ~NOKPBITUSL C  HCIOJB30BaHHEM MoaudukaTopa,
HAaHECEHHOTO Ha pJKaBYI0 IIOBEPXHOCTh BHINIE, 4YeM 0€3 IpHUMEHEHHI
Mo uKaTopa.

3. Ucnomp3oBanne MomiduKaTOpa PiKaBUMHBI IefiecooOpasHo IpH
HaHeceHuH pa3uHbl X JIKII Ha MeTauuecKy o IOBEPXHOCTD C IPOyKTaMU
KOPPO3HUHL.

4. Pa3zmep gacTun MoauQuKaTopa J0LKeH ObITh He 6oiiee 40 MKM.

BJACTHUBOCTI I'PA®ITOIIVIACTIB HA OCHOBI
OEHIJIOHY TA TEPMOPO3HIMPEHOI'O I'PADITY

bypsa Onexcandp leanosuy, Kpasuyx Bikmop Anamonitioguy
Vxpaincorxa Texnonoziuna Axademis
oic 118, eyn. Kymyszoea, 18/7, 01133, m. Kuis, Yxpaina
Ten: (050) 452-58-95, E-mail: ol.burya@gmail.com

Beryn. B ymoBax cydacHOi TeHIEHIIIT 7O BCECBITHBOT €KOHOMIii
CHEPTETUYHUX Ta CHPOBUHHHX PECypCiB HEOOXIJHO BiA3HAYHUTH IOCTIHHO
3pocTarody poiib moxiMepHuX Martepianie (IIM). IlepciekTuBHUM €
PO3BUTOK B HeJajekoMy MaiiOyTHrOMY okpemux BuAiB IIM, Hacammepen
HAIIOBHEHU X, MIJICHICHNX 1 IHIINM YHHOM MOJM(IKOBAaHHX 3 ypaXyBaHHIM
CHemiaJb HIX BUMOT KOHKPETHUX CTIOKHUBAYiB.

3rimHo ananidy ¢axiBuiB [1], 7o 2030 poky 50% ycix 3aco6iB, mo
BUTPAYAIOTECS Ha KOHCTPYKLiHHI Matepiami, OydZyTh BHKOPHCTaHi Ha
po3po6ky i BupobuuutBo [IM. Pict oOcary BUpOOHMIITBA 1 3aCTOCYBaHHS
00yMOBJIEHUI iX BHUCOKMMH €KCILTyaTal[iiHUMHU XapaKTepUCTUKaMU: 32
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OUTOMOIO MIIHICTIO MOJIMEpH MepeBepIIy0OTh TPaIUIiiiHI KOHCTPYKIiHI
Matepiamu B 3-6 pasiB [2]; | kr momiMepHUX MaTepialiB 3aMmiHse 4-5 kr
JOpHUX MeTaliB, 5-10 KI KOJbOPOBUX METaliB 1 JIETOBaHHWX CIIJIaBiB;
koe(illiecHT BHUKOpPUCTaHHs Matepiany 36imbmyetscst 10 80-90% [3];
3HIXKYIOTCSA MaTepialoEMHICTh BHPOOIB 1 BHUTpaTH B Ipoleci ix
ekcrutyaTamii. J[ng  minecnpsMOBaHOTO MOKpALIeHHS eKCIUyaTaliiHUX
xapaktepuc THK [IM BHKOPHCTOBYIOTh HALIOBHIOBaY i, 30kpeMa rpadir [4].

VY 3B’43Ky 31 CKa3aHWM BHINE, METOIO JaHO1 poOoTn Oyna po3pobka
MOJIMEPHUX KOMIIO3WITiii Ha ocHOBI momiamimiB (ITA) 3 BHUKOpHCTAaHHAM
TepMmopo3smmpeHoro rpadiry (TPI') B skocTi HamoBHIOBaYa.

O0’exTH JociaifKeHb. 3Bakalodn Ha Te, mo apomatnyHi [TA €
OCHOBOIO /UIi CTBOPEHHs 0araTtb0X TEPMOCTIHKMX 1 BHCOKOMIHHX
MartepianiB, 00'eKTaMH AOCHi[DKCHHS Oy oOpaHi KOMIIO3UTH Ha OCHOBI
¢beninony mapku C-2 (TY 6-05-226-72), wanosueni TPT .

Cipykrypa TPI' yTBOpIOoeTbcsl B pe3yibTaTi  PO3AUICHHS
MOYaTKOBOTO KpucTana rpadiry mo kpuctajorpadiyxii oci C Ha TOHKI
CTPIYKM i3 HEBEIMKOr0 4YHcJa CHJIBHO JepOPMOBAaHMX IUIOLIUH 3
YTBOPCHHSIM ~ CKJIAJ4acToi CTPYKTYpH, IO HaJae HOMYy yHIKaJbHI
BiactuBocTi. TPI' 0JepKyloTh NUISXOM OKHCJICHHS NPHUPOJHOTO rpadity
nepcyibpaTtoM aMOHII0 Yy CIpYAHOKHCIOMY CEpEOBUINI 3 HACTYITHOIO
TepM0o0OpoOKoI0 y MydenbHild medi mpu Temmeparypax no 1200 K [5].
Hamu BuxopuctoByBaBcsi TPI', sikuit sBise coOOMO CITydeHi JiaHIFOXKKH

qopHOTO KONMBbOpYy po3mipom 02 — 10,0 MM, HacumHa Bara OJHM3BKO
0,005 r/cm®.
TexHoorist 1€ pe pooKu. Baacnmigok  OPCTKOJAHIIOTOBO 1

CTPYKTYypH i By3pKOTO TeMIIepaTypHOTO iHTepBaly mepexoay ¢eHitony C-2
y B’SI3KOTEKYUYHH CTaH, IO MEXYE 3 TeMIEpaTyporo JAeCTPYyKIii, HaHO1IbII
OPUMHATHAM ~ METOJOM MepepoOKHM €  KOMIpEcCiiiHe MpecyBaHHS.
TexHOJIOTIUHUIT MpoLec onep)KaHHsS KOMIIO3MTIB CKJIAJABCA 3 HACTYIHUX
CTajiii: TMPUTIOTYBaHHSA Ta TOMOTEHI3al(ii KOMIO3UINNA, TabJjeTyBaHHS,
CYIIKU 1 popMyBaHHS.

OnHa 3 TOJIOBHHX MPOOJIeM OJiep KaHHS KOMIIO3UTHUX MaTep iajiiB —
PIBHOMIpDHHI pO3MOJIJI HANMOBHIOBa4Ya y TMoJiMepHiH wmatpumi. Tomy
BBEJICHHSI HAIOBHIOBaYa B KINBKOCTI 5-25 mMac.% y mojiMepHy MaTpHIIO
3MIHCHIOBAIM B 00EPTATHHOMY EJEKTPOMArHITHOMY TOJI 3a JOTIOMOTOIO
(depomarHiTHUX 4acTok, 3 napametpamu |/d =4 - 5y xinbkocri 0,04 - 0,06
BiJ] 00CATY €JISKTPUYHOTO MOJIA.

Ilin nier0 eNeKTpOMArHiTHOTO TMOJISI 3 BEJIWYMHOKO MATHITHO 1
iHaykuii He Hwk4ye 0,08-0,12 Ty KOMIOHEHTH PIBHOMIPHO 3MIlIyBaJHUCs 32
JOTIOMOTOI0 HEpIBHOOCHUX (ePOMArHiTHUX YacTOK, IO BHUIASIUCS 3
MPUTOTOBJICHOT KOMITO3HUIIiT MarHiTHOIO Cemapaliiero.
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Jst mepexo iy Matepiady y B’3KOTeKy4Hi CTaH HOTo HarpiBaJm 70
587-588K i BuTpuMyBamu npu Liif TeMnepaTypi 5 xB. 6e3 Tacky i 10 xB. mixg
mckoM 40 MIa. ITicnsa mporo, mis dikcanii popMu BHPIO 0X0JIO HKYBaIH
i TuckoM Jio Temnepatypu 513 K i BumtoBxyBanu 3 npec-Gpopmu.

Temnopizuuni BaacTuBocTi. Temnodi3nuHi BJIACTUBOCTI TBEP MM X
TUI MOXYTh OyTH BHUMIpSHI 32 JOMOMOTOI0 PI3HOMAHITHHUX METOJIIB
nociimpkedb. OJUH 3 HAMPAMKIB TEIJIOQI3UIHOTO EKCIePUMEHTY, M0
PO3BUBAETHCS HAMO UTb I LIBU KO, 3B'SI3aHMI 3 3aCTOCYBAaHHIM TEPMIYHOTO
aHam3zy.

Tabmuus 1 - Tepmiuni BractuBocTi eninony C-2 irpagitonnactis

BwmicT Temnepatypa, K Enepris
MEEF‘;A) T1o Tao T30 Tso Flr:;’i -:;'j am::;;{uu,
-- 687 751 805 909 697 751 128,7
5 688 752 812 913 687 746 123,2
15 690 757 819 932 683 745 115,6
25 700 783 853 970 674 744 107,0

Ipumitka : Tyg, Too, Tag, Tsg — TeMmeparypu 10, 20, 30, 50 % BTpaTn macu;
T v 1max, Tv2 max — TeMIlepaTypy MaKCHMaJIbHOI MIBUIKOCTI TepMOAECTpY KIIii
TIepIIoi Ta APYTOI CTY MEHi.
3a JOTIOMOTOI0 METOMIB TEePMIYHOTO aHaiidy (QikcyeTpcs 3MiHa
CTaHy 3paska IIJITXOM BHUMIPIOBaHHS OJAHIE] 3 BIACTHBOCTEH 3pa3ka (abo
HABKOJIMIIHBOTO HOTO cepenosuina) [6]. PesynpTatd TepMmidHOTO aHamizy
¢eninony C-2 i rpagironnactiB, mo HaBeAeHi B Tabn. 1, cBimuaTh, IO
TePMOCTIHKICTs TpadiTomACTIB BHINE, HDK y BHXIZHOTO NOIIMeEpYy i
3pocTae 3i 30iNbIIEHHSM MPOLEHTHOIO BMIiCTy HamoOBHIOBada. Tak
HAIpUKIA J, BTpaTa MacH rpadironuactis y kinmekocTi 10, 20, 30 i 50 mac. %
JocsraeTbes mpu Temmepatypi Ha 13, 32, 48 i 61 rpanmyca Buuie, HiX y
BHUXiZIHOTO 3B’SI3y104O0TO.
SIK BUZIHO 3 JI@HMX, HABEACHUX y TaOJL. 2, TEMJIOEMHICTh (eHUIoHy
C-2 i rpadiTomyacTiB Ha WOrO OCHOBI 31 3POCTAHHAM TEMIIEPATypHU
MOHOTOHHO 30UTblIyeThCS g0 Temmeparypu 498 K, micis doro
CIoCTepirae Thest CTPUOOK TEMIIOEMHOCTI B iHTEpBalli Temnepartyp 498 - 548
K. 3 onepxaHux maHWX, BHILIMBAaE, mo skmo jgo Bmicty TPT 15 mac.%
TeIUIOEMHICT TIpadiTOIUIACTIB 3MEHIIYETHCS 332 PAXYHOK 3HIDKCHHS
PYXJIHBOCTI MAaKpOMOJIEKYJ 3B’SA3yI0UOT0, IO MEepeHInIM TPaHWUdYHI IapH,
TO HpH MOJAJBIIOMY 30iNBIICHHI KUThKOCTI HamoBHIOBada (o 25 mac.%)
BOHA MOYMHAE MiABHUIIYBATUCS, TOMY IO KUIBKICTH MaKpOMOJEKYJ, IO
OJIEpKali Py XJIMBICTh 32 PaxyHOK e(eKkTy pO3MyLIeHHs, 3HA4HO OiJblia,

59



HDK KUIBKIiCTh MaKpOMOJEKYJI, IO 3HMU3WIM PYXIHBICTh IPH HEpexoai B
TPaHWYHI MapH.

Tabmms 2. TennogisuuHi BracTHBOCTI peHimony C-2 i rpadiTommacTis

Temme- Bumict rpadiry, B mac. %

patypa, 0 5 15 25
Kodeanlalg[alalg|anlaleg|n]a
323 1,86(0,38/0,19(1,12(0,39|0,31|1,10(0,45|0,35|1,19|1,03(0,73
423 1,93(0,4910,23(1,72(0,48)0,25|1,68(0,570,29 |1,46|1,23(0,71
523 2,30(0,41|0,16|2,03|0,49(0,211,90|0,45(0,20|1,95|1,14|0,49
573 2,06(0,73/0,3211,81|0,61(0,30(1,76]0,59(0,29|1,95|1,01|0,43
Ipumitka: [C,] — xDx/kr-K; [ A] - Br/mK; [4] —M%/c-10°®
B mimomy mnpuBeneHwid aHai3 CBimUMTH, MO BBeaeHHs TP B
KimpkocTi 15 — 25 mac.% 3abe3nedye MimBHIIEHHS TETUIOMPOBITHOCTI
¢eninony C-2 y nmocimimkyBaHOMY Jiama3oHi temmepatyp Bix 323 mo 573
K., B 1,4-2,8 pa3mu.

o cToCyeThCs TeMIEPaTypONPOBOJHOCTI, TO 301BIICHHS BMICTY
Jno 25wmac.% CynpoBOKYETBCS POCTOM [AHOTO ITOKa3HUKAa B iHTepBaJi
temneparypu 323 — 373 K B 1,6 — 3,8 pasu. [lo Mipi migBUIICHHS
TeMIIEpaTypH PI3HHIS B TEMIIEPATypONPOBOTHOCTI rpadiToruacTiB, M0
Mictate 5 — 15 mac.% TPI' ta BuximHoro ¢eninmony C-2 cyTTEBO
3HIKYyeThCs 1 B iHTepBanmi 390 — 523 K cxmamae mamre 4 — 42 %; xo4a
rpagitornact, mo MictiTe 25 mac.% TPl mepeBuiryroTs NepBHHHHH
HoJiMep y IbOMY Alana30Hi TeMIepatyp mpuOmmsHo y 3 pasu. I, HapemrTi, B
iHTepBanmi 548 — 573 K pi3HHOE y MIBHAKOCTI PO3HOBCIODKECHHS
TeMIepaTypu B (eHUIOHI Ta B rpaditomnacTax, mo Mictate 5 — 15 mac.%
TPI" maiixke He croctepiraeTbesi. TemmepaTyponpoOBIIHICTh rpadiTtoniacTy,
mo MictuTth 25 Mmac% TPI', 3MeHIIy0o4ich B a0COMOTHOMY BiHOIIEHHI 1O
(0,38 — O,49)~1O'6 m2/c NPOJIOBXKYE TEPEBAKATH 338 [UM MOKA3HHKOM
BUXiaHui monimep B 1,3 — 1,8 pasu.

Ilpy KOHCTPYIOBaHHI BCiX YCTAaHOBOK, MPHJAIiB 1 MAaIlWH, IO
NpalIOIOTh Yy  MEpPeMIHHUX  TeMIEpaTypHHX yYMOBaX, HeoOXiTHO
BpPaxXoBYBaTH TEIJOBE PO3IMHUPEHHS TUI. Y TBEpAUX TIUT TENHJIOBE
PO3IIUPEHHS MOB'I3aHE 3 HECHUMCETPHYHICTIO (AaHTAPMOHI3MOM) TEIIOBHX
KOJMBaHb aTOMIiB, 3aBJAKA YOMY MDKAaTOMHI BIJCTaHI 3 pPOCTOM
TeMmepaTypu  30impmIyloTecs. {1 XapakTepUCTHKH  TEIJIOBOTO
PO3IIMPEHHST TBEPIMX Ti YBOIATh KOe(illieHT JNIHIHHOTO TEPMIYHOTO
posumpenns (KTJIP, o).
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Po3paxyHOK 1pOTO KOE(illi€HTa BaXKJMBHH 3 KUIBKOX mpuamH. [lo-
mepiie, 3HIDKCHHS O NPHUBOAUTH A0 MiHIManbHOT ycagky MIAcTHKIB HpH
3MiHI TeMIepaTypH B Ipolieci BUTOTOBJICHHS a60 BukopucTaHHs. [lo-apyre,
HEOJHAKOBE PO3IIUPEHHS a00 CTHCKAaHHS KOMIIOHEHTIB KOMMO3HIi Moxke
MPUBOJUTH [0 BUHHKHCHHS 3aJIMIIKOBOTO HANpPY>KCHHS, L0 BIJMBAE Ha
MexaHi4Hi BiacTuBocTi [7].

Pospaxynok KTJIP deninony C-2 i rpaditoracTiB Ha HOTo OCHOBI
(Tabn. 3) mokaszaB, mO 31 30UIbIIEHHSM BMIcTy HamoBHIoBaua KTJIP
3HMKY€EThCs. [[ikaBo BimHa4WTH, MO 31 30UbmeHHsM BMmicty TPT
TeMmIiepaTypa CKIyBaHHsS TpadiToIIaCTy TaKoX 3HMKYEThCs. IIpu 1boMYy
oco0imBO pizko mpu BMIcTi Horo 25 mac. %. Lle cBimuuth mpo Te, Mo Ha
MEXi pPO3MOJUIy  BiJIOYBa€ThCS  3HIDKEHHS  MIUIBHOCTI  yHaKOBKH
MaKpOMOJICKY L.

Ta6mmus 3. TKIIP peninony C-2 i rpadiToriacis

TemmepaTypHUit a x10°, K" npu Bmicti rpadity, mac. %
iHTepBan, K - 5 15 25
298 - 373 40,21 37,25 35,34 30,79
298 -423 42,70 40,04 37,06 32,90
298 — 448 42,63 38,76 36,31 32,84
298 - 473 41,18 38,10 35,55 32,54
298 - 523 48,63 39,18 33,97 30,59

®Di3uko-MexaHiuyHi BiaacTUBOCTI. BumpoOyBaHHA Ha CTUCHEHHS
OJWMH 3 Hai0iJgpIl LIMPOKO BHKOPUCTOBYBAHHMX €KCIIEPHMEHTaIbHUX
METOJIB Uil BU3HAYCHHS TAKMX MEXaHIYHMX BJIACTUBOCTEH Marepialty, K
MeXa TEKYd4OCTi 1 MIIHICTh NpU pPYHHYBaHHI, BEJMYMHA IUIAC THYHOT
neopmaiii. 3 MeTO0 pPO3yMIiHHS BCHOTO PI3HOMAHITTI MeEXaHIYHOT
moBeniHkH (QeHimoHy C-2 1 rpaditorulacTiB Ha IOro OCHOBI HpH
MpUKIAaJeHH] 10 HHUX CTHUCKAIOYOTO HANMPYXXEHHA B JaHOMY pPO3iii
pPO3IIIHYTI OCHOBHI 3aKOHOMIPHOCTI MDK JIFOYMMH HaNpyXEHHAMH i
nedhopMarisMu, MO0 BHHUKAIOTH, B 3aJICKHOCTI BiJ NPOIEHTHOTO BMICTY
TPT.

AHam3 BmUMBY TpomeHTHoro Bmicty TPIT Ha  MimHiCTH
rpa¢iTonnacTiB CBiM4UTh MPO Te, IO 3i 30 UTbIEHHSIM BMICTy HAIlOBHIOBa4a
MILHICTh, MOy JIb MPY>KHOCTI 1 poOOTa pyiHYBaHHS 3pa3KiB 3HHIKYIOTHCS.
Ipu npomy ocobmBo ictoTHO mpu BBeaeHHI TPI' B kimbkocTi 15 Mac.% i
Oinb111e (MB. TAOJHUIIIO).
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Chig 3a3HAa4yWTH, MO 3
migBumieHHsAM BMmicty TPIT B g,
KOMIIO3UTI MIHA€TbCA 1 XapakTtep
pyHHyBaHHA 3paskiB. Tak mpu 2
Bmicti TP 5 i 15 mac % xpusi 2001
Hanpy KeHHs-Aed opMarris
HaOyBalOTe (QoOpMYy, XapakTepHY 3
Vsl KpUBUX JPYroro Tumy. Y HHX
KpIM TIpSAMOJIHIKHOT TiTTHKH, M0
OTIHCYy€ TIPYXHY nedopmamnito mpu
MalmXx 1i 3HAYECHHAX,
crocTepirae Tecsl mapadoiiuHa, M0
ONUCY€E TOMOIEHHY IUIACTHYHY
nedopmarito. Toit dakt, mo kpusi i .

2, 3 (puc. 1) y cBoiit napabomiumiit 0 4 8 £, %
1aCTHHI TMIHIMAIOTHCA 10 pyel. Kpusi cruckanns ¢eninony C-
3HAYCHHS JESKOr0 MAaKCHMANBHOTO 3 (1§ rpadiTommacris Ha iioro ocHoBi,
HATIPY)KCHHSI, 03HAYA€ 3POCTAIYNI  yi micmTn 5(2), 15(3) i 25(4) mac. %
omip 3 00Ky Matepiainy TP

HapOILyBaHHIO TUTACTUYHO 1

nehopwmarii. Ie sBumie BigoMe sk aedopmariiiine 3aminHeHHs [8].

%0

100 4

Tabmurs 4. @i3uKo-Me XaH 4HI BIaC THBOCTI rpadiToniacTis

BwmicT rpagiry, Mmac.%

IToxazunkm — 5 5 5
['yctuna, Kr/m° 1309 1350 1410 1461
VYnapua B’A3KiCTb,
b/ 79,9 22,1 7,6 7,5
Pyitityiote 255+ 107 166 111
HanpyxeHHs, MIla
Bigsocka | 11,5 11,9 10,4 6,2
nedopwmartis, %

* — M exa TeKy 4OCTi P U CTUCKAHHI.

I'paditonnacT, o mictuts 25 Mac.% TPI', Mae 3anexHicTb G-&, MO
MpeAcTaBisie cobor npsiMy JiHilo (kpuBa [ Tumy), T06TO Hampy>KeHHS 1
JedopMalis B JAHOMY BHINAJAKY IPSAMO NPOTOPLINHHI OJUH OJHOMY aX [0
pyWHyBaHHsA. TyT MM MaeMo cmpaBy 3 LUIKOM HpPYXXHHM MarepiajioM y
SKOTO BIJCYTHS IuacTiuHa aedopmamia. Takuii Matepiall pyiHYyeTbCs
KPUXKO 1 MaJlo TPUAATHHH I BUTOTOBJICHHS JeTaJield, IO 3a3HAIOTh
PO3TATYI0YOTO HaBaH TAXKEHHS, O THAK BiH 3 YCIIIXOM MOJKE 3aCTOCOBYBATHCS
TaM, Ji¢ BiIOyBa€ThCSd HABAaHTAKCHHA CTHCKAHHAM, HANpUKIAL ¥y
MiIATHAKaX KOB3aHHA, MiAM'aTHHKaX. [Ipn TakoMy HampyXeHOMy CTaHi
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nofdiOHi MaTepianu, SIK BiZOMO, BHUSIBISIOTH JOCTATHIO CTIMKICTB, 30KpeMa
MpOTH MepeyacHoro pyitnysanus [8].

B mimomy, xapakTepusyooun (I3UKO-MEXaHIiYH1 BIACTHBOCTI
rpaditonnactiB (auB. Tabmn. 4), cJiJ 3a3HAYMTH, II0 TPH 301IBIICHH] BMICTY
TPI' mo 25 mac.% ynapHa B'I3KicTh, pyifHIBHE Hampy>KeHHA i BimHOCHE
MOJOBXKEHHS NPHU PYyHHYBaHHI 3HWXKYIOThCSA (y TMOPIBHSHHI 3 MOKa3HUKOM
BUXiIHOTO moJtiMepy) BimmoBimuo B 10,7; 2,3 1 1,9 pasu.

Teprs Ta 3Hoc rpadiTomnactiB. Pe3yiabTath J0CHIDKEHB,
MPOBEJICHNX B PEXHMi CyXOro TepTi IO CTaJbHOMY KOHTPTUTy NpH
IIBUAKOCTI KOB3aHHS 1 M/c, mursaxy Tepts 1000 M i pi3HMX HaBaH TAKCHHAX,
mpejacTaBiIeHi Ha puc.2. 3TigHO 3 OTpUMAaHMMH JAHUMH HaHKpamry
3HOCOCTIIKiCTh Mae rpaditomnacT, mo MicTute 25 mac.% TPI (xpuBa 3).
Makcumampe PV jams pgaHoro Martepiany ckmagae 25 Mlla-m/c (ms
BUXiZHOTO ToxiMepy i rpaditommacty, mo MicTute 5 Mac % TPI mei
MMOKa3HUK BignoBigHO nopisHIoe 3 i 5 MIla-m/c).

I, mr
36+

1 5 10 15 P, MIla
Puc. 2. BniuB nNUTOMOro HAaBaHTaKeHHS HAa 3HOC i aHTHQpuKNiiiHi
BiaactuBocti ¢enisony C-2(1) i rpaditomtacriB Ha iioro ocHoBi, siki MicTaTh
5(2) i 25(3) mac.% TPI'. MikpocTpyKTypa NHOBepXOHb TepTsi 3pa3KiB Npu
nuToMux HaBaHTaxeHHax: 1(1); 5(2) i 19(3) MIIa. 36iabmenns x110

JocaipKeHHS MIKpOCTPpYKTypH HOBEPXOHb TepTI MartepialiB Imicis
3HOIIYBAHHS CTaJlb HUM KOHTPTUIOM (puc. 2) mokasano HacTymHe. IIpu tepti
Mo CTaji Ha IajKii, oIUaBieH it moBepxui Tepts Qeninony C-2 (puc.2.1)
yxe mpu HaBaHTaxkeHHI 1 MIla 3'IBIAIOTBCS 30HH CXOIIIOBaHHA 3
KOHTp TJIoM. [0 anbiie 30 ibIIEHHS HaBaHTAXKEHHS HEMOXIIMBO, TOMY IO
TeMIiepaTypa B 30HI KOHTAKTy 3pPa30K-KOHTPTUIO [OCSIa€ 3HaueHb, IO
HEepPEeBUILYIOTh TEMIIEpAaTypy pO3M'IKIICHHsS IMojiMepy. BBeneHus B

63



nosiMepry Matpumio 5 mac.% TP mo3Bosisie 30UIBIIMTH MaKCUMalbHE
HaBaHTAXEHHS ekciulyatanii rpaditommacty mo 5 MIla. Ilpu mpomy
HABAHTAXEHHI CIIOCTEPIracThCs BeNMKa KiNbKicTh "3amupiB" (puc. 2.2).
IleBHo me oOGymoBieHo TuM, mo Takoi KinekocTi TPI HegocTaTHRO IIs
YTBOPEHHS CTA0 I7IbHOT MJIIBKHM TIEPEHOCY HA KOHTPTIMi. 301IbIICHHS BMICTY
TP nmo 25 w™mac.% CYHNpOBOKYETHCSA MOJANBIIAM 30 UTh IICHHIM
eKCIUTyaTaliiiHo1 HafiiHOCTI. Tak MakcHMajbHE MUTOME HaBaHTAKCHHS
rpadirtonnactiB, mo MicTaTh 15-25 mac.% TPT, cknagae 19 MIla.

IoBepxus Tepts rpaditoriacty, mo MicTuts 25 Mac.% TPI', mae
I3epKaJIbHUH XapakTep, Ha Hil 9iTkO BHAHO (JWB. puC. 2.3) IIac THHYATY
OyoBy 9acTok rpagiry.

JlitepaTypa

1. IIneckagecknit FO.M. IlepcnexTHBHBIE TOIMMEpPHBIE KOMITO3HUTHI/
COOpHHK TPYNOB MEXIyHAPOAHONH HAYYHO-TEXHWYECKOH KOH(EpECHINH
«ITommmepnsrie kommo3utsl -2004». — 'omems: MMM C HAHB. — 2004. -
c.3.

2. Yrnepoanble BOJOKHA U yriaekommno3uTel: [lep. ¢ anrn/ o pen.
. ®umepa. -M.: Mup, 1988. -336¢.

3. MommuanoB b.W., Yykamosckuit II.A., BapmaBckuii B.A.

Vraemnactuku. —M.: Xumus, 1985. —208c.
4. DHuukjoneaMss mnoauMepoB. Pem.komrerusi: KaGanoB B.A.

(rmaBHBIA peaakTop) u ap. — T. 2. — M.: CoBeTckas SHUMKIONE Iust, 1974. —
1032c16.

5. Kypuesuu I'W., IOpumkoB B.C., Beuep A.A OcobenHoCTH
dbopMupoBaHUs  YIUIOTHUTEJLHOTO ~ MaTepuana H3  TEPMUUYECKA
pacmemienHoro rpadura.// Heopranmueckue matepuanst. — 1995, —1.31. —
c.457-461.

6. Ilectak f. Teopust Tepmudeckoro anamza: Ilep. ¢ anri. —M.:
Mup, 1987. - 216c.

7. Maucon [x., Cnepymar JI. TlonmMepHbie CMECH U KOMITO3UTEHI.
IepeBon ¢ anrmmiickoro. / Ilox pex. 'omoBckoro HO.K. — M.: Xumus,
1979. — 440 c.(28)

8. Xepubepr P.B. Jlepopmamus W MeXaHUKa paspylICHHS

KOHCTPYKIIMOHHBIX MatepuaiioB. Ilep. ¢ amrm. / Tlox pen bepmteiina
MJL, Epumenko C.II. — M.: MeTanmyprus, 1989.— 576 c¢.(30)

LIPID ANALYSIS BY THIN-LAYER CHROMATOGRAPHY
Vida Bendikiené”, Vita Kiriliauskaité
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An increasing environmental awareness in society gave rise to
intensified efforts to bring the products of the conversion of oils into the
market as an additional source of energy. The products of the conversion of
fat-rich feedstock like various oils are an additional source of bioenergy [1].
Chemical catalysis is still the only way applied to produce renewable, non-
toxic and environment-friendly components of biodiesel and biolubricants
[2]. Certain disadvantages of chemical methods lead to increased interest
for lipolytic enzymes-catalyzed processes to provide alternative and
advanced biotechnological way to synthesize those substances [3-5].
Substrate specificity of lipases can be expected to ensure synthesis of final
products of desirable composition and high yield [6]. On the other hand,
enzymatic catalysis is associated with several certain problems as well.
These include a high cost of biocatalyst and various factors affecting the
process by inactivating way such as excess of alcohol, high temperature, pH
and others [7].

Studies of the effect of substrate on the yield of esters and
initial rate of synthesis are scarce, and the obtained results
differ strongly depending on the origin of enzyme [8]. Not
only the origin of lipase but ako reaction temperature, if the
enzyme is immobilized or not, choice of alcohol and oil
influence the maximum product yield, reaction time and
enzyme life time. Consequently, optimization of lipase-
catalyzed processes by screening of enzymes and substrates,
combination of optimal conditions are the tools to make
biocatalytic process competitive with chemical one [9].

In this study, we describe a successful application of the thin-
layer chromatography (TLC) method for a rapid and cheap
analysis of lipase-catalyzed reaction mixture components.
The results could be used for the further more detailed
experiments with prolonged methods of high cost. TLC is the
basic preliminary method for screening and comparing new
enzy mes for their ability to catalyze various reactions [10-12].
It should be noted that this method enables to follow the
changes of all reaction mixture components simultaneously.
As shown in Fig. 1, TLC is an effective tool for separation of
different compounds. For successful application of TLC it is
necessary to choose the best solvent system. In this case
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chromatograms were developed employing solvent system of
light petroleum (b.p. 40-60°C)/diethyl ether/acetic acid of
85:15:2 (v/v) for the analysis of transesterification reaction
products. Spots were visualized using a saturated iodine
chamber.

Ad

?
.
4
123 45

Fig. 1. Chromatographic view of control samples. 1 — methyl oleate, 2 —
trioleate, 3 - oleic acid, 4 — diacylglycerol, 5 — monoacylglycerol.

As shown in Fig. 2, not only TLC solvent system but the
composition of the samples is very important as well. It was determined
that our system was suitable for the development of nine (Fig. 2, 1-9 paths)
samples and in the case of dimethyl sulfoxide (Fig. 2, path 10) another
solvent system should be used as only very poor separation of reaction
products was observed.

TS ]
t""li‘o

1 2 3 456 7 8
9 10
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Solvent logP

1 n-Heptane +4.00
2 n-Hexane +3.50
3 Toluene +2.50
4 Benzene +2.00
5 tert-Amyl alcohol +1.30
6 tert-Butyl alcohol +0.83
7 Acetone -0.26
8 Acetonitrile -0.36
9 Dioxane -1.10
1 Dimethyl sulfoxide -1.30
0

Fig. 2. Effect of organic solvent on Lipolase 100L lipase-
catalyzed rapeseed oil transesterification with methanol.
Chromatographic view of reaction mixture components. 1-10
in different organic solvents that are
represented in table (B). Reaction was performed at 20°C with
rapeseed oil to methanol molar ratio of 1:12 and reaction time
30 minutes. Spots were identified with reference to standards

(Fig. 1).

(A) - reactions
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Optimum conditions of various lipase-catalyzed reactions can be
investigated using TLC and response surface methodology (RSM). RSM is
an effective statistical technique for the investigation of complex processes.
The main advantage of this method is the reduced number of experimental
runs needed to provide sufficient information for statistically acceptable
result [13]. Central composite design was employed to evaluate the effect




of various conditions on lipase-catalyzed transesterification reaction of
rapeseed oil with methanol (Fig. 3). Quantitative analysis (%) of reaction
products separated by TLC (average of 3 assays) was performed with
Uvitec Cambrige Fire-reader imaging system and Uvitec Fire-reader
software assessing spot area and color intensity.
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Fig. 3. Effect of reaction time and molar ratio of substrates on lipase-catalyzed
rapeseed oil transesterification with methanol. Reaction was performed at
40°C.
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BO3JEIC TBUE HEPABHOBECHO KOHTAKTHO
ILTA3Mbl HA MUKPOOPIAHM3MbI B PEAKTOPE C
JUHAMHWYECKOM IVTEHKOM K WIKOCTH

'KYBITAHOBCKUH Banepuii Cemenosuy, 2KPABYEHKO Anexcandp Bacunvesuu,
*[IYCTOBOHTEHKO Banepuii Iaenoguu,
1thcmumym obwetl u Heopearuueckou xumuu um. B. 1 Bepnaocroeo HAH Yrpaunbl
npocn. Akademura [anrmaouna 32-34, 03680, e Kues-142, Ykpauna, e-mail: kublan @ukr.net
23AT«HBK,ZZthpocneuwam, Aspodpom, 49032, 2. [{nenponemposck,
® Hayuonanvmwlii 2opmoiii ynusepcumem, np. K. Maprea, 19, 49027, 2 . [Juenponemposci:

OmHEM W3 Ba)XHEHIIHX 3TAllOB MOATOTOBKH BOJBI I NHUTHEBBIX
nenei sBuseTcs ee obe3sapaxkuBaHue. B mocnenHee BpeMs, Hapsgy C
MIUPOKO HCHOJBb3yEeMBIMH MeToZaMu s 00e33apaXMBaHUA  BOJBI,
OPUMEHAIOTCA M (U3NUEeCKHEe MeTOoHAbl, KaK, HampuMep, HEpaBHOBECHAs
KOHTaKTHA s MJ1a3Ma.

Ilpn ucnoyb30BaHMM HEPAaBHOBECHONH KOHTAKTHON Ma3Mbl, KOTda
KaToJl pAacIoJIOKEH B JKUAKOH (haze, a aHOJ BBIHECEH Ha HEKOTOpOE
paccTosiHME OT IOBEPXHOCTH JKHIKOCTH, B 0oOpabaTeiBaeMOM pacTBOpe
BO3MOXXHBl HEPaBHOBECHBIC OKHCIMTEIBHBIE IIPOIECCHI, BBI3BIBACMEIC
UHTEPHUPYEMBIMU B PACTBOP AKTUBHBIMU pajukagaMmu ¢ sHeprueil ~ 100
3B, roTopsle oOpa3syroTcs B IasMe Tieomero paspsma. Ilpm stom B
pacTBOpe MPOUCIDIIT TAKHE OKUCIMTENBHBIE MPOIECCH], OCYIIEeC TBICHHE
KOTOPBIX HEBO3MOJKHO IPH HCHOJB30BAHMU TPaJUIHOHHOTO 3JIEKTPOIH3a
WIH BO3ICHCTBMS HAa JKHIKOCTh IIa3MBl  JAYTOBOTO, KOPOHHOTO,
TayHCEHJJOBCKOTO MM OapbepHOTo pa3psoB.

B peaKTosp mameTpoM 30 MM depe3 (GOPCYHKY C pacxoaoM
xuaxocTd 30 1M°/4 Ha BHYTPEHHIOIO CTEHKY PEaKTopa, M3rOTOBJICHHYIO M3
JUBJIEKTPUKA M COAEPIKAIyl0 KOJIbLIEBOH KaToM, MojJaBaud pPacTBOP B BHIE
IeHKH ToMmMHOH 5-107% M. BuyTpu peakropa W B HaKONUTEIbHOM
pesepByape nojiep>xuBaimu gasiaeHue 7—14 klla. B mpoctpancTBe Mex Iy
KOJIBIIEBBIM ~ QHOJIOM, W3TOTOBJICHHBIM U3 MHIICBOTO aJIOMHHHUS U
HaXOIIIIAMCSl BHY TPH PEakTopa B 30HE PACIIOJIOKCHUS KaTo/a, 3a/1aBajloCh
Harnpspkenue nernu 2000-2500 B. TonumHy niieHKH peryJHMpOBaM ITyTeM
HIPUMEHEHHS PEaKTOPOB C Pa3IMIHBIM MaMeTpoM. Takoi mo1x0 I O3 BOJIT
COXPaHATh NMOCTOSHHYIO CKOPOCTh [BIDKEHHS JKHAKOCTH WM HEHU3MEHHBIH
00beM 00pabaTeIBaeMON JKHAKOCTH B €JWHHUIYy BPEMEHH, a TaKkKe IPHU
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MOCTOSTHHOW BENMYWHE TOKAa CHMOATHO C TOJIIMHOM CJIOSI W3MEHAThH
IUIOTHOCTh ~ TOKA, MPHUXAAIIETOCS Ha eJuHuIy oOpabaTsiBaeMoif
noBepxHoctd. C Jpyroil CTOpOHBI, NpUMeHEHHE (HOPCYHOK PazIMuHOTO
pacxa >KUAKOCTH Jaji0 BO3MOXHOCTb HM3YyYHTh BJMSHHE MOCTOSHHOTO
NOTOKAa AaKTUBHBIX YacTUL] HPH Pa3JUYHBIX TOJIIMHAX HCCIEAyeMOl
KUAKOCTH. PaccrosiHue Mexay SJeKTpoJaMM He IPEBBILIAIIO 10% m. B
MOMEHT JOCTHXEHMS >KUAKOCTbIO AHOJHO-KATOJHOIO TNPOCTPAHCTBA B
peaxTtope HanpspkeHue najgaso 10 600-700 B u B nenu Bo3HUKAT TOK TOU
WIM WHOW  BEJMYHUHBI, 3aBUCSAIIEH OT H3HAYaJbHO  3aJIAHHOTO
COTPOTHBIICHUsT Ienmu. [Ipu 3TOM BO3ACHCTBHE HHU3KOTEMIIEPATYPHOTO
IUIA3MEHHOTO 3NIEKTPOJI3a HA UCCJICyeMble )KUIKOCTH B CTAIIMOHAPHOM U
TUICHOYHOM PEXUMaxX MMeEET CKopee KOJMYECTBEHHBIE, UeM Kadec TBEH HbIe
pasmuumsa. Tak, HampuMep, oObeMHas IUIOTHOCTh TOKa B CTallMOHAPHOM
syerke — 3 A/zuv[?’, TOTJa KaK B IUICHOYHOM pEXHME 3Ta BeIMYMHA
NIOCTUTAET 3000-4500 A/,ZlMs. YuutelBag, 410 MOIIHOCTH
yAbTPaUONETOBOTO M3JIyUYEHHUs] B MEPBOM MNPUOIMKEHUH MOXKHO CUUTATH
NPONOPLUUOHAIBHO 3aBUCSIIECH OT BEIMYHMHBI TOKA, BO3HUKAIOLIETO B LIEIH,
TO IIPU PABHBIX PACCTOSHUAX OT [OBEP XHOCTH aHOJA JI0 pacTBOpa yIeJbHas
MOIIHOCTh M3JyYCHHUsS, OTHECEHHAs K SJMHUIC 00beMa JKUAKOCTH, TakKe
MOBBICUTCA Ha 2—3 mopsi Ika.

TenmoBoe BO3IEHCTBHE B YCIOBHAX CTAIlMOHAPHOTO W IIJICHOYHOTO
PEKUMOB TaKe HEPABHO3HAYHO. [IpU CTAIMOHAPHOM PEXKUME TCTLIOBOMY
yoapy — TMOJABEPTAIOTCS  MHUKPOOPTaHU3MBI, KOTOpPHIE  KOHBEKTHBHBIM
JIBIDKEHUEM 3aHOCSITCS B IOBEpP XHOCTHBIM CJIOM 30HBI BO3JACHCTBUS MATHA
TICIOIIETo pa3psaa. BenmunHa Toka B peakTope MepruoaNuecKoro JIeiic TBHS
B 10 pa3 MeHble, 4eM B NPOTOYHOM, a MPOAODKUTEILHOCTh €ro
Bo3zeicTBUs B cpeaneM B 1500 pa3 OGompme. C apyroil ctopoHsl, B
peakTope MepuoaANYeckoro JelcTBus oopadbaTeiBaeMblil 00BEM KUIKOCTU B
150 pa3 Ooipiie W cHUCTeMa MOJABEPracTCs OXIAXKJICHUIO B peE3ysbTaTte
3JIEKTPOJM3a, NPU 3TOM CYMMapHBIH CKadoK TeMIlepaTypbl pacTBopa He
MpEBbIIIACT 5°C.

JeiicTBUTE IHO, pacueT mpKoyseBoro Tera (Q), BBIIETAEMOTO IPHU
HH3KO TEMIIEPaTyPHOM IIJIa3M €eHHOM 3JIEKTPOJIN3E :

Q=086-1-tv+—20_
2.23.03

B IIJICHOYHOM PEXHUMeE IPOTEKAHNUS KU AKOCTH AT BeIM4YUHy ~55/k, Toraa
Kak Ipu nepruoaumdeckoM — =~16,5 xJx. Ecim ydecTs BeIMIHHBI 00BEMOB
JKUAKOCTEH, Ha KOTOpbIE MPHUXIATCS BBIIICIPUBE ICHHBIE BEJIMUYUHBI
JDKOYJIEBOTO TEIlJIa, TO MOCJIE THUE JOJDKHBI HATPEBAThCS COOTBE TC TBEHHO HA
~23 u 150°C. B pe3ylbTate B IOCJEAHEM Cllydyae IpOBEICHUE
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HH3KO TEMIIEpaTypHOTO ImasMeHHoro oiyekrpom3a (HTIID) Bo3moxHO
JIUIIb TpPU OTBOJE BBIACJIEMOTO Tella M3 30HBl PEakuud, 410 HU
peanuzyeTcs NpH NMpakTHYeckoM sjekTposmse. C Ipyroid CTOpPOHBI, €ClH
y4ecTb, UYTO OCHOBHOH CKa4OK MOTeHIMada (UKCUpYeTCs BOIM3H
NOBEPXHOCTH pa3fjena (a3 rasosas cpeia / KUAKOCTh U MEPEHOC DHEPIUU
AKTHBHBIMH YaCTHIL[AMHU MPOUCXOMT HA PACCTOSHMM He Gomee 107 M, To
TEPMHUUYECKOMY BO3JICHCTBUIO (80—900C) noasepraeTcsi He MeHee 20%
0o0pabaTeiBaeMO# KHIKOCTH B IJICHOYHOM pEXHME ee€ IMpoTeKkaHus. B
CTAaIIMOHAPHOM K€ PEeXMMeE DJICKTPOJH3a BO3JCHCTBHIO TOTO ke (hakropa
TIOJIBEPTAIOTCS JIMITHF MUKPOOPTaHU3MBI, KOTOPHIC MOMANAI0T B 30HY IIATHA
TICIOMIETO pa3psiia BCIIEACTBIEC KOHBEKTHBHOTO JBHKCH Ul )KH AKOCTH.

ONeKTpOMAarHWTHOE W3Iy4YCeHHE, BO3HUKAIONIEE MPHU peaan3aluu
HH3KO TEMIIEPATypPHOTO IIA3MEHHOTO 3JICKTPOJIH3a B IUIEHOYHOM PEXHUME,
MOXET OKa3plBaTh psJI BO3ACHCTBUH, HMHTEPECHBIX C TOYKH 3PEHUS
BO3MOJKHOTO YCHWJIEHHS AHTUMHUKPOOHOrO JeWCTBUS JAe3WH(EKTaHTOB:
NyTeM M3MEHEHHUS MOHHOW MPOHUIIAEMOCTH MeMOpPaHbl, YTO B COYETAHUH C
XUMHUUYECKUMH TIpenapataMy MOBBIIIAET JIETAJbHBIH W MYyTAareHHBIH
3(QeKTsl W CHW)XKaeT BBEDKMBAEMOCTh MUKPOOPraHU3MOB. [JyOmHa
NPOHUKHOBEHU B TOJILLY BOJBI BBILIEYKAa3aHHBIX U3JIyU€HUH HE NMPEBbIILAET
2.10%-510 M, 9TO 3HAYMTENBHO CHIKACT BIMSHHE STHX 3¢ dpektoB B
nepuouueckux ycioBusix mnpotekanus HTIID. VYyuteiBasg, 4to B
IUICHOYHOM pPeXHME IPOJIODKATEIFHOCTh NMPEOBIBAaHHUS KUAKOCTH B 30HE
BO3/ICHCTBUS  HH3KOTEMIIEPATypHOTO  IUIA3MEHHOTO  3JIEKTPOJIM3a  HE
npesbimaet 0,1-0,2 ¢, paccMOTpUM B3aUMOJEHCTBHE TJICIOIIETO pa3psja C
KIIE TKOH, KOTOPOE MPOUCXOMT B HECKOJIHKO 3 TAIIOB.

IepBerif 3Tanm — Qusndeckuil (EIUHCS MOpSIKa 107 ¢), B
pesynpTaTe KOTOPOTO MPOUCXDAUT HMOHU3AIMA H BO30yXKICHHE MOJEKYIL,
BCTyNUBIIUX BO B3auMOJEiicTBHE C IOTOKOM AaKTHBHBIX YacTHIL,
oOpa3zoBaBIIUXCs B ra3oBoil (haze. Bropoi »Tam — (QU3UKO-XUMUYECKHIA
(nnsmuics  mopsiika 107! Cc) cBs3aH ¢ o0OpasoBaHHEM CBOOOMHBIX
pamikanoB. [IpoIOmKHTENbHOCTh AHHUTWIAIHMN CBOOOMHBIX PaJHKAJIOB C
MOJICKYJIAMH OKpYXKaroIulei CyOCTaHIMHM, B TOM YHCJIE U C MOJEKyIaMHu
KJIETOYHBIX OPTaHU3MOB, COCTaBJIIET 107°-10"% ¢. ConoctasneHue 1aHHOM
BEJIMYMHBI CO BPEMCHEM INPEOBIBaHMS MOPIUU 00padaThIBACM O JKUIKOCTH
MIOKA3bIBAET, YTO HTOTO BPEMEHH BIIOJIHE JOCTATOYHO, YTOOBI KIIETOYHEHIC
OPTaHMU3MBI MO MTOJIyYUTh JICTATEHYIO 103y M3JIyICHHUS.

Tpetnii 3Tan — OMOTOTHUECKUH, CBS3aH C penapanneil IoBpekaeH Hit
KICTOYHBIX KYJIBTyp H B 3aBHCUMOCTH OT TOJIyYE€HHOH HO3BI H3ITy4CHUS
mintes ot 10 ¢ mo 10 4.

B Tabm. 1 NP EJIC TABJICHBI pe3yabTaTh BO3JEHCTBUS
HU3KO TEMIIEPATyPHOTO TIA3MEHHOTO AJIEKTPOJI3a Ha KHUIIEYHYIO MaloyKy
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HpH cJie Ay FOIU X IOC TOSTHHBIX Be TMurHa X mapametpoB: U =650 B, | = 1 A,
P =7 xlla, paccTtosiHMe 0T aHO/IA JIO KaTOJ1a — 107 .

W3 mpenctaBieHHBIX B 9TOW TabiMLe AaHHBIX BHUIHO, YTO MpPHU
CKOPOCTH TOJauu cycreH3uit 6aktepuii 30-70 3/ Ha oaHy GOPCYyHKY U
HPY yKa3aHHBIX KOHLICHTpauusX 6aKTepuid B Hel JOCTUTaeTCsl NPaKTHIECKU
TOJIHAS X WHAKTU Ballusl.

CremyeT OTMETUTH, YTO B 3aBHCHUMOCTH OT TOTO, KaKHM 00Opasom
JOCTHTAaeTCs 3aJaHHAs TOJIIMHA CJIOS, TMHAMHUKa THOem OakTepuid nMeeT
pasTMYHBEIA xapakTep. Tak, IpW M3MEHEHHWH TOMIHMHBEI CJIOS pacTBOpa 3a
CYeT M3MEHEHHUS AMaMeTpa peakTopa, IeproJl BpeMeHH, Heo0X0 IMMBIH Tt
JOCTIDKEHHS OTIPEJICIICHHOTO MPOIeHTa THOe I OakTepui OosbIne, 9eM npH
9TOHM K€ TOJNIIMHE CJIOS, IMOJIy4aeMOll ITyTeM HCIIOJIBb30BaHUS (hOPCYHKH
3a/JaHHOM NP OU3BOIUTEILHOC TH.

Tabmuya 1
BuusiHue TONIUHBI 00padaThIBaeMOr o CJI0S HA HHAKTUB A0
KHIIE YHOH MAJI0YKH

Konnentpanus ocobeii, CreneHsb
Tomuuna | IIpomoinkut 3
M HWHaKTU Balluu,
cJos, MM | 00paboTKH, C 0
HUCXoaHas KOHCYHaA A)
0,2 0,17 3,1.10° 0 100
0,2 0,17 3,1.10° 0 100
0,5 0,17 2,3-10° 0 100
0,5 0,17 3,8.10° Emf)‘g‘é‘;"‘e >99.9
0,7 0,17 2,3-10° To xe >09,9
0,7 0,17 3,1.10° 10:10 >99,9

B pesynprate, nmpu MakcHMaibHOW TOJIIMHE IIJCHKH >KUAKOCTH,
MPOIICHT BB KUBAOIINX OaKTEPHUi Takke HECKOJIbKO Bhimie. Habmronaembie
SIBJICHUSI BIOJHE OOBICHUMBI, €CIM Y4eCTb, UYTO MJIOTHOCTh MOTOKa Y®-
W3Ty4YeHUss U aKTUBHBIX YacCTHUI], a TaKXkKe yJeJbHbI€ MJIOTHOCTH TOKAa Ha
MOBEPXHOCTAX TpaHUIIBI pazziesia ga3 ¢ U3MEHEHHEM paJuyca peakropa
M3M EHSIOTCSI 00paTHO MPOIOPLUOHAIBHO.

B Tabn. 2 nmpencTaBieHBl Pe3yNbTAThl  IKCIEPUMEHTOB IO
WHAKTUBAllUM Pa3JMYHBIX MHUKpoopranusmoB, nomseprummxcs HTIID B
3aBHCHMOCTH OT KOJMYECTBA PEIMKIOB 00padaThiBaeMOro pactBopa, Mpu
TEeX YK€ YCJIOBHSX BEICHHS MPOIecca, YT0 U B Ta0J. 1.

Ilpu Gosee BHICOKHX KOHIICHTPAIUAX MUKPOOPTAHU3MOB (MOPSIIKA
JeCATKOB M COTeH Thicsd B 1 am° pactBopa) TPOJIODKUTENHHOCTD
SKCTHO3UIMK, KaK 5TO BHJHO U3 JaHHBIX TaOm 5.30, HeoOx0 Mo
yBeIMuuBaTh. bosiee ycToMUMBBIMU K BO3JEHCTBUIO HU3KOTEMIIEPATy pHOTO
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IUIA3MEHHOTO  3JIEKTPOJIM3a U3  HCCIIEJOBAaHHBIX  MHKPOOPTaHU3MOB
oKa3amuch konudard. 3aech OakTepHIuHBIH 3¢ (EeKT oy TMM UMb NPU
TPEX-4CTHIPE XKPATHOM PO X0KICHUH 00padaThiBACMO# KUIKOCTH Uepe3
30HY pEaKI[HH.

Tabmya 2
Baussuue HTIID Ha BbIK MBaeM OCTh MUKPOOPraHU3MOB OT KOJIM4YECTBA

pe IIMKJIOB 00padaThIBaeMoOro pac TBopa
Bupyc Konudaru BakTtepun
K-Bo [OJIMOMUENUTA napatuga
p eHI/IK- CHa Y CKDH CHO Y CKOH CHa Y CKOH
JIOB
oc06./ﬂ;M3 0CO6./IHV[3 0006./;11\43
4,1-10° |Enoco6u |8,0-10° | 1,2-10*> |2,0-107 0
1
— —  [2,010°| 3,010° |3,0-10° |Enocobu
, 4,1-10° 0 8,0-10* | En.oco6u | 4,0-10* 0
— —  [2,010° | 4,010' |4,010° |Enocobu
5 3,7.10° |En.oco6u | 8,0-10° 0 1,5-10° 0
— — 2,0-106 En.ocobu — —
4 3,7.10° 0 2,0-10° 0 — —

W3nyyeHusa, BO3HUKAaWOIIWE TMPU peajv3allid HEpPaBHOBECHOU
KOHTAaKTHOM IJIa3Mbl, HENOCPEICTBEHHO B3aUMOJECHCTBYSL C BOJOH,
MOHM3HPYIOT €e ¢ 00pa3oBaHUEM CBOOOJHBIX PAIMKAJIOB, KOTOPHBIE JIETKO
BCTYMAIOT B pEAaKUUI0 C OMDKAHIIUMU MOJIEKyJaMH, COJepKalluMu
JBOWHBIE CBSI3U, MPHUBOIAA UX K JACCTPYKLUWH, YTO WM BBI3BIBAET TrHOENb
KJIE TOK.

Taxoe KOCBEHHOE BO3JCHCTBHE COCTaBIsIeT OKoJIO 85% ot
CyMMAapHOTO JEWCTBHS BCEr0 HOHHM3UPYIONIETro u3dydeHus. HeoOxo mumo
OTMETHUTbh, YTO TPH JICHCTBUMHEPABHOBECHOW KOHTAKTHOM IJa3Mbl 3TO HE
€IMHCTBEHHBI BUJ BO3JCUCTBHS HAa MHUKPOOpTaHU3Mbl. OmnpezeseHHYIo
POJIb HTPAIOT TAKXKE AJICKTPO XAMUIEC KOE BO3aelc TBUE U YD -00 Iy ueHHeE.

IlepcrieK THBHOC Th IPUM €HEHHUST METO JIa JIsl 00e33apayKUBAHHS BO T
OT MAaTOTEHHBIX MUKPOOPTaHU3MOB, BUPYCOB M KoJm(]aroB u ap. mokazaHa
BeJly UM HCS B MTOCJIE THEE BPEMSI B 9TOM HaIpaBJIeHU U paboTaMHu.
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TERMAL PROPERTIES OF CONCRETE DIELECTRIC
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Structural Engineering, Trondheim, Norway

Time domain reflectometry (TDR) is based on the measurement
of the propagation time of an electromagnetic pulse along a probe, usually
there and back. The technique was successfully applied for solid porous
media to trace the moisture content [Kupfer et al., 1997, Sobczuk&Plagge
(2007)]. From the TDR measurement, the mean apparent dielectric constant
of the volume can be derived from the reflection picture. Advantages of the
TDR technique include the high spatial sensitivity [Baker, J.M. and Lascano
R.J. (1989)], the non-destructive nature of the measurement technique, its
application in-situ as well as laboratory and the high precision and the
possibility to obtain continuous results.

Throughout the experimental studies the prepared and sealed
specimens were subjected to various ambient temperatures, in the range
from 20 °C to 50 °C, in a temperature controlled chamber. The temperature
in the chamber was changed by 1 °C every four hours to allow for the
samples to equilibrate with the ambient temperature. The whole cycle of
temperature change was 124 hours long. During this time automatic TDR
measurements of the dielectric permittivity of the concrete were taken every
30 minutes. The cycle of measurement was repeated four times to
investigate the stability of the readout from each sample and to confirm that
the sample properties do not change significantly during heating and
cooling cycles, respectively.
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Sealed test
specimens.

Figure 1: Experimental set up for TDR measurements illustrating the sealed
test specimens, TDR monitoring equipment and temperature controlled
chamber

An increase in the apparent dielectric permittivity corresponds to
an increase in moisture content. The results obtained for the concrete
samples (Figure 2.) would indicate an apparent increase in the moisture
content, which is not possible since the water amount is kept constant
throughout the whole experiment with tight sealing of samples. The
anomalous behavior observed for the concrete specimens might be
explained by a change in the amount of free and bound water fractions., it is
well known that most of materials have negative temperature coefficient of
dielectric permittivity .
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Figure 2: Measured apparent dielectric constant as a function of tempe rature for
concrete (a) and calcium silicate (b).

Conclusions
Time domainreflectometryis a goodtool to measurethermaldependence of
dielectricpermittivity of the concrete. Observedvariabilitycan be attributed
to sorptionproperties of boundwater in the porousmaterial, and in thiscase to
assesswater status change in a concreto samples
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CEKIIMA CIEIVAJBHEIX I[TPOBJIEM

COYETAHHOE BJIMAHUE HU3KOYACTOTHOI'O
BBICOKOUHTEHCHUBHOI'O YJIbTPA3ZBYKA U
CTPEHTOKHHA3BI HA D®®EKTUBHOCTbDb PA3PYIHIEHUSA
TPOMBA

Aoszepuxo U.E.* Byoynuc A.** IOpenac B. **, Munuens B.T.*** Beiikymuc B. ****
*Hayuno-npakmuyeckuil yeump «Kapouonoeusny, I[1./lroxcendype 110, 2. Munck,
benapycu.

** Kaynacckuii mexnonoeudeckuil ynusepcumem, K. JJonenauuuo 73, Kaynac,
Jlumea .

***Benopycckull HAYUOHAbHBIL MexHuYecKkuil yrusepcumem, np. Hezasuyumocmu
63, 2. Munck, benopyce.

*#**Kapouonoe uueckuu uncmumym, Cykunemno 3, Kayuac, Jlumea.

Beeoenue

Pe3ynbTaTe Pa3IMYHBIX 9KCIEPUM EHTAIBHBI X pabor
CBUJETEIBCTBYIOT, UYTO HU3KOMHTCHCUBHBIH Y3  HHTCHCHHUIUPYET
MeuKaMeHTO3HbIH Gubpunoms [1-4]. B to xe Bpems, mo mHeHH0 Hong ¢
coaBt. [5], a Takxke psga  JApyrux  ucciemoBateneit  [6,7],
BBICOKOMHTCHCUBHBII Y3 He peKoMeHIyeTcsl UCIOIb30BaTh B COYETAHUU C
TPOMOOIUTHYECKUMHU areHTaMU U3-3a OBICTPOTEUHOCTH Y3-BO3JAEHCTBUS Ha
TPOMO M OTHOCHUTEILHO HU3KOH CKOPOCTH (pepMEHTaTH BHOTO TIpoLEcca.

Hamu BBIIBHHYTO NpEIONOXKEHHE, YTO BbICOKOMHTeHCHMBHBIM HY
Y3  MOXeT YCKOpSATh MeAuKaMeHTO3HblH  ¢ubpuHomm3 [8]. B
UccreIoBaHusIX iN Vitro Mbl mokasaiy, 410 BBeieHHe cTpenTokuHassl (CK)
npenoTBpamaeT GopMHUPOBAaHHE KOHITIOMEPAaTOB YaCTHIl, OOpa3yIOMMXCS
npu paspymeHnH (UOPHHOBOTO CTyCTKa Y3 HH3KOH 4YacTOTHI BBICOKOM
UHTCHCUBHOCTH.  IIpm 3ToM OBIIO YCTAHOBICHO, YTO B YCJIOBHUAX
COUYETAHHOTO JeHCTBUS CTPENTOKMHA3bI M BBICOKOMHTCHCUBHOTO Y3
npeobsiafaonuM SBJISeTCS MPOIECC aKyCTOMEXaHHYECKOTO pa3pyLICHUS
TpoM0Oa, a UOPHUHOIUTUUECKOE JeiiCTBHE CTPENTOKUHA3K HaOIo 1aeTcsl, B
OCHOBHOM, TIOCJIe TpeKpauleHus JAeHCTBUs Y3 H TpOsBISIETCS B
(epMEHTATUBHOM JIM3UCE, KaK pe3yJbTUPYIOIMX YacTHL, TaK M
OCTaTOYHOM MacChl CTyCTKa.
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B nanHOM wHccnenoBaHMM HaMU M3Yy4YeHO BiMsiHUE BosneiictBus HY
BBICOKOMHTCHCUBHOTO Y3 Ha AMHAMUKY (UOPUHOIM3A, WH IyHUPOBAHHOTO
CK, pa3MMUYHBIX MO CTIPYKTYype MOJEIbHBIX TpoMOOB, a TaKke
BO3BHHUKAIOIIME B YCIOBHAX codeTaHHOro BozzedctBus Y3 u CK
XapaKTepHble 0COOCHHOCTU CTPYKTYPbl GUOPUHOBOM CETH CTyCTKa.

Mamepuanvl u memo ovt

Yavmpasseyxoesas cucmema.B paboTte HCTOJIb30BaJH
VIBTPa3ByKOBYIO CHCTEMY, KOTOpas COCTOMT U3 Y3 TeHepartopa,
IBE303JIEKTPHIECKOTO TIpeoOpa3oBaTesii MW KOHIICHTPATOPa-BOJHOBOJA.
TI'enepatop ¢ BeIXogHOoW MomHOCcThI0O 80 BT, ocHameH cuctemoi
aBTOMATHYECKOU MOACTPOMKM 4acTOThl Ha pe3oHaHc. IlmaBHOE M3MeHeHue
4acToThl B npegenax 32-45 kl'L, Mo3BOAJIO HAacIpauBaTh I'€HEPATOp Ha
pEe30HaHC ¢ aKyCTHYECKOW cucTeMoil. Y3-reHepatop paboTaeT B HaKETHOM
pexume ¢ 50% 3amojHeHUueM MMKIA, JJITeNIb HOCTh KO TOPOTO COCTaBysa 1
cek. HMHTeHCcuBHOCT, Y3 BosmedctBusa Jgocturama 30Br/em? 410
COOTBETCTBOBAJIO H3MEHEHHUIO aMIUIUTYIbl MPOJOJBHBIX  KOJIeOaHM
JUCTAJbHOTO KOHLA BoJHOBOJAa 85 MkM. OrmpepeneHue yaeiabHOM
MOIIHOCTH Y3-dHepruM Ha pabodeidl dYacTH BOJIHOBOJA MPOBO N
KaJIOpUMETPUUECKHM METOJIOM, TIPHUBE ICHHBIM B pabote [9].

Memoouxa uccredosanusn. PazpymeHue MoJIenpbHOTO TpomoOa,
00pa30BaHHOTO B TOJHXJOPBHHHIOBOH TpyOKe, B yCIOBHAX
M30BITOYHOTO TpajJHWEHTA JABJICHUS, CO3JaHHOTO (U3PaCTBOPOM WM
CK, npoBouiu ciiely FoIIUMHU METOAaM U
BoszaeiictBueM HHM3Ko4acTOTHOrOo Y3 wmHTeHcHMBHOCThIO 11,2; 21,6; 30,2;
424; 542 Br/em® B Tewenme 1, 2, 3, 4 u 10 MHHYT B (hu3pacTtBope.
BommoBo 1 mpoBoauuin B kateTep 7F, yCTAHOBUB €T0 U3IIyYarOIlyl0 TOJOBKY
Ha PacCTOSHUM 2-3 MM OT IMPOKCHUMAaJbHOTO KOHIIA cTycTKa. Bo3neiictBue
VY3 ocyuecTsisag 101 BU3yaJbHBIM KOHTPOJIEM, MPOJBUTAs BOJIHOBO I OT
NPOKCUMAJIBHOTO KOHIIA (PHOPHHOBOTO/KPOBSIHOTO CIyCTKa K JHCTAIBHOMY,
1 Ha000pOT;

1.Beenennem cipentokuHassl (CK) B moze 500 Ea/mn B 2 ma
¢m3pacTBOpa B TeueHrne 10 MUHYT TOJ JaBICHHEM 5 CM BOJHOTO CTOJIOA C
nocienyromeil nHKyOarmei (0e3 maBneHHs) Ha NMpOTHKeHHH 30 MHUHYT.
IIpenctaBneHHbIe 3HAYCHHS JIO3bI, BPEMEHH BO3JICHCTBUS W yPOBHSA
rpamieHTa maBieHus pactBopa CK Ha (HOPHHOBEHII/KPOBIHON CTYCTKH B
NpeABapHUTEIIBHBIX ~ OKCIEPUMEHTaX  CIOCOOCTBOBAJM  JIOCTHKEH IO
MaKCHMAaJLHOTO TMPOIEHTA HX JHU3UCA. DTO OMPEACNMIIO JAHHYIO CXeMy
npoBeneHNs GEepPMEHTATHBHOTO TpOMOOIM3HCca, KaK O TUMATBHYO.

2.Beenennem CK B Teyenwe 10 MHHYT MOJX JAaBICHHEM 5 CM
BOJHOIO CTOJI0A C BO3JEHCTBHEM HHM3KOYACTOTHOTO Y3 HMHTEHCUBHOCTBLIO
11,2; 21,6; 30,2; 42,4, 54,2 Br/cm? B Teuenue 3 MUHYT (1032 ¥ croco0
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BBefieHNss CK HMOCHTHYHBI TAakoBBIM B IPEAUIECTBYIOMIEM METO e
TpoMbopaspymenusn). [locne BozneiicTBus Y3 NPOBOAMIACE HHKYOAIHS
OCTATOYHOTO crycTKa (6e3 AaBieHus ) Ha Npo TskeHUU 30 MUHYT.

B teuenue Bcero Bpemenu o3ByuuBaHus BTII ocymectsisiim
TEMIICpaTypHBIl KOHTPOJIb C IIOMOILIBIO DJIEKTPOHHOTO KOHTaKTHOTO
tepmometpa TIIC-1 (Poccusi). IlpenBapuresibHO YCTAHOBJIGHO, YTO
nerictBre Y3 MHTEHCHMBHOCTHIO 11,2 — 54,2 Br/cm? B Teuenue 5 MUHYT B
npoOUpKe CIoCOOCTBYET MOBHIMICHNIO TeMIrepatypsl ot 5 1o 10?C. B cBszu
C O9THM, B TEYCHHE BCETO BPEMEHH IIPOBEICHHUS HKCIIEPUMEHTOB,
OCYIIECTBILIIOCH ~ TePMOCTATHPOBAHME  HCCIEAyeMBIX o0pas3moB. B
pe3yipTaTe pasHUIA B TeMIepaType PacTBOPOB HCCIEAYyEMBIX 00pasIoB 10
u nocne o3ByuuBanus cocrasuia 0,2°C.

O} dexMBHOCT,  pa3sTMYHBEIX  METOJAOB  TpoMOopa3pyIIeHUS
OIIEHMBAJIM MO YOBUIM Macchl cryctka (AM), KOTOPYIO pacCYUTHIBAIM IO
crenyouieit popmye:

AM =M,;ex — Moer

rme M, — HCXoIHAs Macca CTycTkKa, My, — OCTaTOYHas Macca
CTyCTKa.

B ciiyuae ¢uOGpHHOBOTO CrycTKa 3a OCTATOYHYIO Maccy NPUHUMAJN
OCTATOYHBIN ¢ubpum, KO TOPBI perucTpupoBatu
criekTpo(poTOMETpHUUECKUM MeTooM (1o Mertony B.A. Bemmnep c coasr.
[10]). OctaBuryrocss mocie BO3ICHCTBHSI YacTh CTyCTKa HW3BJICKAIM W3
TpyOKH, OTKMMallM Ha CTEKJIe OT COOTBETCTBYIOLIECH Cpelbl 3aIlOJHEHHS
MOJICIBHOH CHCTEMBI, a 3aTeM TPWXKIBl OTMBIBAIM B HM30TOHHYCCKOM
pactBope NaCl. Tlocrie 3 TOro CrycTok MepeHOCHIH B CIIEHAbHYIO TTOCY/Iy,
comepxantyro 1,0 mix 1IN pactBopa NaOH, koTopyro 3ateM MeINICHHO
HarpeBas nipu 60°C B teuenue 30 munyT. Ilocne mosHOTO pacTBOpeHUs
¢ubpuHa perucTpupoBaiM JKCTHHIMIO pacTBopa mpu 560 HM Ha
cnektpodotomerpe Beckman DU-640 (T'epmanus). lns pacuera ycIoBHON
KOHLIEHTpauu (UOPHHOTEHA, COOTBETCTBYIOIIEH OCTATOUHOMY (GUOpUHY
CTyCTKa, Pa3HUIly BEIMYHHBl JKCTHHINM, 3apeTUCTPUPOBAaHHON mpu 560
HM, YMHOXaQJIM Ha MepeBOAHONW Kod(pduuumeHt. a1 comoctaBUMOCTH
HOJyYEHHBIX Pe3yJbTaTOB COJEpkaHue (UOPHHA CrycTKa BBIPAXKATH B
OTHOCHUTEJIbHBIX e AMHUIaX (%).

B ciryuae KpOBSHOTO CryCTKa HMPOBOJIMIM OLEHKY €ro OCTaTOYHOI
Macchl. I 5Toro He pa3pyIIeHHBIC YacTH KPOBSHOTO CTYCTKa TIIATEJBHO
OTMBIBAJIM JMC THJUTHPOBAHHOM BOJIOH, a 3aTeM IepeHOCHIH B yaniku [letpu
M UL yIAJICHWS BIATH TOMEIalM B TepMoCTaT Ha 24 daca mpu
temnepatype 37°C. Uepes 24 waca oOpa3oBaBIIMICS CyXOH OCTaTOoK
CTYCTKOB B3BEIIMBAJIM HA 3JEKTPOHHBIX BECAX, PETUCTPUPYSI UX Maccy.

80



Pesynomamot

Oppexmusnocms Y3 mpombopaspyuienus. YCTaHOBIECHA TpsMas
3aBUCUMOCTb 3P (EKTUBHOCTU paspylieHus (HUOPUHOBOIO CrycTKa OT
WHTEHCHUBHOCTU U OT MPOJOJDKUTEILHOCTH Y3 Bo3nelicTBus. Bo3sneiictBue
V3 unrencusHoctsio 11,2 Br/em® B Teuenne 1 MUHYTbl HE BBI3BIBACT
JOCTOBEPHOTO pa3pylIeHUs CrycTKa [0 CpPaBHEHHIO C  HCXO IHBIM
3HauYeHHEM M MexaHudeckuM BoszzaelcTeueMm (p>0,05). C yBennueHuem
uHTeHCHBHOCTH Y3 10 51,2 Br/ eM? m IpoaoJbKUTEIbHOCT 10 10 MuH
CTeIeHb pa3pyIIeHus crycTka coctaBisieT 92,50 (89,00; 94,00)%.

C menpi0 OIEHKH YIEJNBHOTO BKJIAJa KaXIOTO M3 0003HaYEHHBIX
napaMmeTpoB Y3 ObUI MpOBeAeH MHOTO(MAKTOPHBIN aHAmM3. YCTaHOBJICHO,
yT0 HambOojplIee BIMSHME Ha YOBIIb MAacChl CTyCTKa OKa3bIBaeT
UHTCHCUBHOCT, Y3 (cTenmeHp koppeminuu 0,93), HanMmMeHbIIee — €ro
HpPOJOJDKUTENbHOCTE (CTeneHs koppemsnuu 0,31).

C y4eToM HAaMMEHBUIETO BIHMSHUSA MPOJOJDKATEIFHOCTH Ha CTEIICHb
paspylleHus, BCE MOCJEAYIOIINE IKCIIEPUMEHThl NPOBOIUIN  NPU OJHOM
BPEMEHU O3BYUMBAaHHUS, HO Pa3IMYHBIX 3HAUCHHUSIX HHTEHCUBHOCTH Y3.
Bri6op BpemeHH Bo3zaeiicTBHS Y3 Ompeaesiim, HCXOs U3 MUHHMAJIBHOTO
YPOBHSI MHTCHCUBHOCTH, IPH KOTOPOM YOBIIb MAcCHI CTYCTKAa MOTJIa OBITh
JOCTAaTOYHOW YIS TOSIBIICHUS perep(y3un MOPaKeHHBIX OPTaHOB M CHCTEM.
HeiictBue Y3 maTeHCHBHOCTHIO 21,6 Br/cm? ¥ Bhle B TeueHue 3 MUHYT
BBI3BIBAE€T YMEHBIIEHUE MacChl cryctka >20%, 4To sBIeTCs 10CTATOYHBIM
s mosiBieHUs penep¢ysun. COOTBETCTBEHHO, IPOAOIDKHTEIFHOCT
JefictBus Y3 Ha CTyCTKM BO BCEX IIOCHIEIyIONIMX 3KCIEPHMEHTaX
COCTaBUJIA 3 MUHYTBI.

B oriuyue oT MexaHUYecKoro, Y3 BO3JEHCTBHE CIOCOOCTBYET
3HAYUTEJILHOMY pa3pyIIEHUI0 KPOBSHOTO CIryCTKa, CTEMEeHb KOTOPOTO
UMeeT NpsIMYI0 3aBUCUMOCTb OT WHTEHCHUBHOCTU. CpaBHUTEJIbHAS OLIEHKA
nevictBus Y3 Ha GUOPHHOBBIA M CBEXHH KPOBSHOM CTYCTKH MOKAa3bIBacT,
YTO MOCJEAHUM NMpU TeX XKe YCIOBUAX pa3pyllaeTcs HOCTOBEPHO OoJblile
(p<0,01)). B wuactHOoCTH, Tpu HHTeHCHBHOCTH 21,6 Br/cm? MPOUEHT
pa3pylIeHus KpOBSHOTO CcTrycTKa gocturan 67,44 (61,23; 70,74)%, npu 30,2
Br/cm? — 87,85 (84,19; 9120)%, a mpu 512 Br/em® — 9429 (92,11;
98,32)%. B 10 e BpeMs, IPOIEeHT pa3pymeHus GHUOPHUHOBOTO CTYCTKA MPH
JeWCTBMM Ha Hero Y3 aHaJOTHYHOW HMHTCHCHBHOCTH cocTaBmi 23,25
(19,70; 26,00)%, 53,05 (50,10; 55,40)% u 63,50 (60,00; 67,00)%.

Obcyacoenue
PesynbTatel Hamed pabGoTel iN Vitr0 CBHAETENHCTBYIOT, YTO B
MPUCYTCTBUH CK Ha0JI0 fae Tcs CylIec TBEHHOE yBeIUYECHHE

3P eKTHBHOCTH BO3CICTBUS BRICOKOMHTCHCUBHOTO Y3 Ha pasiMYHBIC 11O
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CTPOCHHUIO MOJCIIBHEIE TPOMOBI, KOTOPOE OLEHHBATIOCH 10 CTEHNCHH yOBUIH
ux Mmaccel.. C yd4eToM CKa3aHHOTO, MOJKHO CJeNaTh BBIBOJ, 4YTO IIPU
neiicTBuM Y3  BBICOKOH HMHTEHCHMBHOCTH HaOmogaeTcss yCKOpEHHE
MeIMKaMeHTO3HOTo (GUOpUHOIM3a.

YCTaHOBIIEHO, UTO MPH NMPOUYUX PABHBIX YCIOBUAX, Bo3aeiicTBue Y3
pasNMYHOM WHTCHCHBHOCTMA BBI3bIBAET OoOJiee 3HAUYMMOE pa3pyIlICHHUE
KPOBSIHOTO CTYCTKa 110 CPAaBHEHUIO C (PUOPHHOBBIM. DTO CBUIETEJIEC TBYET O
ero Oojpmiell YYBCTBHTENLHOCTH K TakOro poOJa  BO3JCHCTBHAM.
OrMedeHHBIe pa3Idus B CTETICEHH Y3 pa3pylIeHUs MOTYT OBITH CBSI3aHBI C
MEHBIIEH yCTOWYHMBOCTBIO KPOBSHOTO CIyCTKa K MEXaHHYECKOMY
BO3/ICHCTBUIO M3-3a HAJTUYHSA YPUTPOIMTOB. V3BECTHO, YTO NMPUCYTCTBHE B
(uOpUHOBON CEeTH IPUTPOIMTOB OKA3BIBACT OTPHLATEIHHOE BO3JCIHCTBUE
Ha nonuMepusauuoo ¢Gubpuna in vitro [17]. B pesymbrate B crycrkax
HEeNbHON KpOBM MO  CpaBHEHHMIO C  (UOPHMHOBBEIMH  0Opa3yroTCs
3HAYHUTeIbHBIE MO Pa3Mepy IOPHI (B CPeIHEM 0 5 UM), HATUYHE KOTOPHIX,
6e3yCcIoBHO, OTpPHUIATEIBHO BIMAET HA HMX YCTOHYHMBOCTh K BHEIIHUM
Bo3zeicTBUAM. C pyroil cTOpOHBI, BO3AeHCTBUE Y3 Ha KPOBSHOM CIyCTOK
HOPHUBOJUT K Pa3pyIICHUIO KIETOUHBIX 3JIEMEHTOB, BXO MIIUX B €TI0 COCTaB,
4T0 CcrmocoGCTByeT 00pa3oBaHMI0 eCTeCTBeHHBIX mojocTei [18]. B memom
9TH NPOLECCH MOTYT MOTEHIUPOBATh KaBUTALIMOHHBIA MOTOK U CHUKATh
MOPOT KaBUTAIlUH, YTO JICKUT B OCHOBE BEICOKOH 3 heKTHBHOCTH JAeiic TBUS
V3 Ha KpOBSHBIE CTYCTKH.

IIpucyrctBue CK  oka3piBaeT  3HAQYUMOE  BIHSHHE Ha
aKyCTOMH y[[HUPOBaHHBIE HM3MEHEHUS CTPYKTypsl (pUOPHMHOBOTO CTyCTKa,
NpOSBIAIOIIEeCS B JaJIbHEHIIEM YMEHBIICHHM JUIMHBI W IOIEPEYHOTO
pasMepa (uOPMHOBOTO BOJIOKHA, a TAKXKE YBEIMYCHHH pa3Mepa Iop.
MOHO MpPEemoNOXKUTh, YTO B OCHOBE OTMEUEHHBIX M3MEHCHHH JIEXKHT
HapyIIeHHe I[eJIOCTHOCTH (UOPHHOBOTO BOJOKHA MOA AciicTBHeM Y3,
KOTOpOE CIOCOOCTBYeT YBEIMYEHUIO IMPOHUKHOBEHHUS CTPENTOKUHA3bI
BHYTpb CryCTKa, M, 3a C4YeT YBEJIMYEHHS JOMOJHUTEIBHBIX MECT
CBSI3bIBAaHMS JUI IUIA3MUHOTCHA/TUIA3MMHA ¢  (QUOPUHOM, YCHIMBAET
NPOTEOJMTHYECKOE €ro paciueruieHue. [lomydeHHble HaMM pe3yJbTaThl
9JEKTPOHHOW MHKPOCKOTIMH TOJTBEP)KAAIOTCS JTaHHBIMH JIATCPATYypPHI,
KOTOpPHIE CBHJCTEIBLCTBYIOT, YTO pa3pyleHHe (HHOPHHOBBIX BOJIOKOH,
OTIOCPENIOBaHHOE IUIA3MHUHOM MPOHUCXOJMT MyTeM  IBIDKEHHS (poHTa
JM3UCa CHApyXM BOJIOKHA BHYTph, YMEHBIIAs IPH ITOM €ro JmameTp
BoJiokHa [19].

B ocHoBe 0OHapyXEHHBIX 3aKOHOMEPHOCTEH JEXKHUT LENbIHd Pl
CIOXHBIX (U3UKO-XUMUYECKUX SBICHUH, BO3HUKHOBEHHE KOTOPBIX
obycnosneno geiicteuem VY3. Ilpm 3ToM KaBHUTamus U aKyCTHYECKUE
MUKPOTIOTOKH SIBJIIFOTCSI OCHOBHBIMH JIeHCTBYIOIIMMH MeXaHH3MaMHu Y3-
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paspymenust pom6oB [20, 21, 22]. OGpas3oBanme B XKHAKOH cpeje
KaBHUTALHOHHOTO IIy3bIpbka C TOCJIEAYIOUIMM €ro  pa3pblBOM MpH
COOTBETCTBYIOLIMX YCJIOBHSX CONPOBOXIaeTcsd (OPMHUPOBAHHEM YIApHOIi
BOJIHBI, KOTOpasi U BBI3bIBACT yCTAHOBJCHHOE HAaMH M3MEHEHHUE CTPYKTYPBI
¢ubpunoBoro crycrtka. Kpome Toro, mpu pacrnpoCTpaHEHHH B >KHJIKOCTH
MOII[HOTO aKyCTH4ECKOTO MOJs B HEH BO3HMKAIOT aKyCTHYECKHUE TEUCHHUS,
KOTOpBIC OOBIYHO HOCAT BHUXpeBoil xapaktep [23]. U3BectHo, 4TO
AaKyCTHYECKHE MHKPOIIOTOKH YBEIMYUBAIOT W((PY3HOHHBIE IPOIECCH
Mexay reteporeHHbIME (hazamu [20]. B psijie paboT mokasaHo, 4TO 4aCTH IIbI
KHUJIKOM Cpenmpl NpH BO3JCHCTBHMM Ha Hee Y3 HaYMHAIOT KoJieOAaThCS C
ompeneieHHOM ckopocteio [20,22,24]. Hanpumep, npu nHteHcHBHOCTH 10
B1/cM? ckopocts wactun jpocturaet 10 cm/cek [25]. Ilpm nosiBnenun
aKyCTHYECKHX  MHUKPOIOTOKOB  CKOPOCTh  YacTHI[ eme Oonibpime
yBEIUYUBAC TCH. CooTBE TCTBEHHO, pu TAKOM OBICTpOM
“MHKpONepeMelINBaHuN”  cpelbl  HaOmMoJaeTcs — paspbiXieHHE U
pasMsrdyeHue IMOBEPXHOCTH TpoMOa, YTO Hapsily C KaBHTAIlMEH Takke
MOXET OKa3aTh OJIATONPUATHOE BIUsHUE Ha JUQPPY3UI0 TPOMOOIUTHKA
BHYTpPb CTYCTKa.

Buigoow

[lpucyTcTBHE CTPETOKMHA3Hl OKa3bIBACT 3HAYNMOC BIMAHHE Ha
aKyCTOMH Iy [[HUPOBaHHBIE HM3MEHEHUS CTPYKTYpH (UOPHHOBOTO CryCTKa-
YMEHBIICHUH UIMHBI U TONEPEeYyHOro pa3Mepa (GUOPHHOBOTO BOJIOKHA M
yBenmmueHun paszmepa mnop. [Ipu peiictBuu Y3 BbICOKON MHTEHCHBHOCTH
Ha0JroJae TCS y CKOpPEHHE MEeANKaMeHTO3HOTO (puOpHHOI3a.

Bny tpucocymuctoe BO3JEHCTBUE BbICO KOUHTEHCH BHOTO
HHU3KOYacCTO THOTO Y3 B COYCTAaHMU C BBEJCHHUEM CTPENTOKHHA3BI SBIACTCS
3¢} ¢ eKTMBHBIM METOZ0M BOCCTAHOBJIEHHUS PO XOJAUMOCTH TPOMOOTUUECKOM
OKKJIIO 3UH.
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OcTaHHE  JECATHNITTI B  poO3poOIli MeOUYHOI  TeXHIKU
XapaKTepU3y€eThCs PO3IMMUPCHHSIM AacCOPTUMEHTY amapaTtypd Ha OCHOBI
pi3HUX ¢ IBUYHUX METOIB BIUIMBY Ha TKAHWHH Ta CTBOPEHHS 1HHOBAIIHHU X
XIpyprivHMX TEXHOJIOTIH Ha iX ocHOBI. lle pi3HOro pody KOaryJsiTopu Ta
BaIlOPU3aTOPH, SIKi MPAIFOIOTH 3aB/IKA TEPMIYHUM e(eKTaM KOTepPEHTHOTO
Ta HEKOTEPCHTHOTO BHUIPOMIHIOBAHHS, BHCOKOYACTOTHI KOaryJsiTOPH,
TiIpO-CKaJIbIIe i, TIJIa3MOBI XIpypridHi anapatd.
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CyTTeBe Micme B IbOMY MEpeNiKy 3alMaioTh IHHOBAINifHI
TeXHOJNOTi Ta amapaTypa 3BaplOBaHHS JKMBHX TKaHHH, OOpOOKH
iH(}iKOBaHUX Ta XPOHIYHHX THIHHUX paH, AKi PO3pOOIAOTECS B [HCTUTY TI
€JIEKTPO3BapIOBaHH iM. €.0.IlaTona HAH VYxkpainu. Haii6ibm
HEepCIeKTUBHUMKM ~ Ha  Hamly  JAyMKy €  OaratodyHKuioHaibHi
tepmoxipypriuni amapatn «IIATOHME/», sxi 00’e€qHyIOTh IepeBaru
BHCOKOYACTOTHOTO 3BapIOBaHHS Ta PI3aHHSA 1 KOHBEKIIHHO-IH()paduepBOHY
caHamnifo iH(piIKOBaHMX TKaHWH, TEMOCTa3 paH MapeHXIMAaTO3HMUX OpTraHiB Ta
ry6gactmx KicTok. IIpoBeieHi JOCIi/DKEHHS HaIpaBlieH1 Ha IO€JTHAHHS
mepeBar 3acTOCYBaHHS pPI3HHX TePMOXIPYPridHMX TEXHOJOTIH Yy
MOCTIIOBHOCTI, 10 3a0e3nedye MaKCUMalbHy €(eKTHBHICTh XipypTidHHX
MaHIITyJIAI i Ta MiHIMi3y€ MOMJIMBI yCKJIQAHEHHS Ta HETAaTHBH i BILIM BH.

PesynpTaTi eKcepUMEHTalbHUX JOCTi[DKEHb HaBeleHI B
Ta0JmMII.

HocnimkenHs Oynu TpoBeleHi Ha TemJIOMITaTopi JIOAMHU 3
BUKOPHCTaHHAM OIOJIOTTYHUX TKAaHMH JabopatopHuX TBapuH. OTpumani
JIaH1 MiATBEPAUIA MOYKIMBICTh 3IHCHIO BATH PO3pPi3 TKAHUH 3 OJHOYACHUM
reMOoCTa30M JpiOHMX CyJMH Ta 3aCTOCOBYBaTH TEXHOJIOTII «OE3KpOBHUI

PO3THH.
Tabmmms

OCHOBHI XipypTiuHi MaHIMyJAI i1, IO MOXYTh 31IHCHIOBATUCH B IIIEJICTTHO-
JMIEBid Xipyprii Ta cToMaToJIOTii 3 3acTOCyBaHHAM 0araTo()yHKIIOHAIBHOT
TepMmoxipyprignoi amapatypu i « [TAT OHM EJ]»

XipypriuHi Maimy s ii Tpamuuiiina BTXA-200C
Xipypriuaa «ITATOHM EZl»
TE XHOJIOT sl
Po3tuH M’sakux TkaHuH 3|  He moximBuit B nmoBHoMy 06’emi, BU-
OJIHOYACHUM koMmoHeHT, 200BT
reMoCTa30M CYJIHUH JI0
3 MM
beskpoBHMiT po3THH He moxmBu it B moBHOMY 00’€Mi,
M ’SIKH X TKAHUH Ha KOHBEKII ifHO-
ITMOWHY 10 4 MM B iH(ppagepBOHA
TIPOEKIIii CyMH JI0 KOMIIOHEHTa 65 BT,
3MMm TpauI iiH Wit
IHCTPYMEHT
I'emocrta3 B nyHIi Tammonama 20-60 KousexuiiiHo-
XB iH(ppagepBoHa 00pOOKa
65 Br, 1-2 xB.
Jesundekuis paneBoi He mosxsmBa KonBekuiiiHO-
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HOBEPXHi iH(ppagepBoHa 00pOOKa
65 Br, 1-2 xB.
IpodinaxTnka AHTH-0i0TH KO- KonBexkmiitHo-
iH}p ek iHHI X Tepamis iH(ppagepBoHa 00pOOKa
YCKIaIHEHb IS 65 Br, 1-2 xB.
THIHUX paH
3’eqHaHHA TKAHUH Haxnmanenus ta 3BaproBanus, BU-
BHMJIAJIEHHS LIBIB koMmoHeHT, 200BT, 3-7
c
Bunanenns CJIEKTPOKOYTEP PizanHs 3 reMmocTazom,
rinep IpodoBaHU X BU-kommnonent, 200Br,
YACTHH SICCH 3-7¢
DopMyBaHHS EIEKTPOKOYyTEP 3BaproBanHs, BU-
MDK3yOHOTO COCOUKa xommnonent, 200BT, 3-7
SICeH c
JlikyBaHHS TpaHyisoM | Pesekmis BepxiBku | BY abmimis rpanymsoMu
3y0a,
Bu nanenns
3y0a,
JlixyBanHus iH(pikoBaHHX| Pesexuis BepxiBku | BY abmimis rpaHyasoMH,
IpaHyJIbOM 3y0a, BU JaJICHHS Pesexiris Bep XiBKHY,
3y0a, KOHBEKIIIHHO-
aHTUO I0TU K1 iHppauepBoHa 00poOKa

IMpoBomMTH HamiiiHMH remMocTa3 CyAuH mameTpoM jgo 10 mwm.,
reMOoCTa3 paH MapeHXIMAaTO3HUX OPTaHiB 32 paxyHOK (GOpPMYBaHHS IUIIBOK
KOaryJLoBaHOi KpoOBi, JiM(pH Ta MK KJITKOBOi PiIMHU Ha TMOBEp XHI
TKaHUHH. [Ipy [HBOMY BICYTHI ypa)X€HHsS MapeHXIMH OpraHy BHCOKOIO
Temrepatypor. OcoOMMBOCTI TEPMIYHOTO Ta €JIEKTPOTCPMIYHOTO BIUIMBY
Ha TKAHWHH HAJAal0Th MOXJMBICTe Oe3medHoi poboTH B 00JACTI BENMKHX
CyMH 1 TOPOXHHCTUX opradiB. OCOONHBOIO TIEpeBarol0 amapartiB
«ITIATOHME]]» wmoxmuBicTs cTepuiidamii iH(IKOBAaHHX 1 XPOHIYHHUX
THIHHEX paH B TOMY YHCII i OQHOYACHO 3 FeéMOCTa30M IIPH KPOBOTEUAX 3
cymH 10 3 mM. Cepen IHIINX IepeBar, sKi BUAULIOTh IO anapaTypy cepen
IHIIMX € BiACyTHICTh AMMY Ta HENPUEMHHUX 3amaxiB poOouill oOmacri,
JNOCTATHICTb 3BUYAMHOT MiATOTOBKM MEIUYHOTO NEepPCOHaTy, HpPOCTOTa
Miro TOBKKM amaparty A0 poOOTH, BIICYTHICTh BHUTpATHHX MaTepiaiiB Ta
razy. Bapricte anapatypu npu poMy B 8-10 pa3 HmKYa 3a amapatH iHIOIHX
(GipM 3 MEHIIUMH TeXHOJIOT TYHIMH M OKJIMBOC TAMH.

[MowkoHKeHi CyAMHH AlaMeTpOM [0 3MM TepMETH3YIO ThCs
KOHBEKIIIfHO-1H(pauyepBOHUM MOTOKOM, CYJIMHHU 3 JIaMETpOM MOHAa 3 MM
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3aBapIOIOTHCS 3 BUKOPUCTAHHSAM BHCOKOYACTOTHOTO KOAryJsiTOpa B PEXKHUMIi
aBTOMaTUYHE 3BaproBaHHA. [Ipu HEoOXiTHOCTI omepariifHe BTpyYaHHS
3aBEpILIY€ETHCS HOBTOPHOIO CAHALIEIO PaHH.

TakuM YWHOM, aHal3 XipypriyHUX MaHINyJSMid,  AKi
BUKOHYIOTbCSI TIPH HPOBEICHHI ONEpaTUBHUX BTPY4YaHb B CTOMATOJIOTIL,
HIeNICTHO-JIMIEBIA  Xipyprii Ta  €KCIEPUMEHTAJNbHI  JOCHiDKCHHS
MiATBEPIMII, 1O JUIi 0aratoQyHKIIOHAIBHOTO TEPMOXIpYpPTiYHOTO
amapaty crtomaroyoriaHoro BTXA-200C «ITATOHME/» mnotyxHicTh
BHCOKOYaCTOTHOTO KoMIOHeHTy B 200 BT, a koHBek1ifiHO-iH(padepBOHOTO
KOMIOHEHTY 65 BT € [NOCTaTHROIO IJI1 BHKOHAHHS YCBOTO TIEpeNiKy
XipypTiTHUX MaHITy AT .

MHHOBATIMO HHBIE METOJIUKH UCIIOJIb30BA HUSA
BUOAKTUBHO KEPAMUKH HA OCHOBE ®OC®D»ATOB
KAJBIUA I BOCCTAHOBJIEHUA AJIBBEOJIAPHOI'O
OTPOCTKA

Tonomapenko Bikmop Onezosuy Llenmpanvua cmomam nonikiinika MO Vipainu eyn.
Kymyzosa, 14 Kuis 01133, Ypaina, +3800503310194, E-mail zub_ua@ukr.net
Vavsinwawy Hamanis Boo oumupiena Incmunym npoo.iem mam epiano3Haecm éa
im. 1M Ppanyesunwa HAH Vipainu eyn bamwsaxa, 65-A, k85 Kuig 02097 Vipaina
+38 050 353 28 62 E-mail ulnata@ukr.net
Xyoeyvruti leop FOnianosuy Incmumym enexmposeaproganns im. € O.Illamona HAH Yipainu,
eyn.Foorcenxo, 11, Kuis, 03680Vrpaina, +38067283001 1, E-mail igorkh@paton.kiev.ua

Bce Gonee momyssipHBIM METOJIOM BOCCTAHOBJICHHUs 3yOHOTO psina
CTAaHOBUTCSl YCTAHOBKA KOPHEBBIX UMIUIAaHTATOB. Ilo JaHHBIM yKpaMHCKUX
CTOMATOJIOTOB, MPAKTUYECKH Yy KaKIOTO MalMeHTa, 0O0pallaroIierocs Mo
MOBOJYy BOCCTAHOBICHHS 3yOHOTO psa, CYIIECTBYIOT 30HBI OOJBIIOTO
pa3pexeHHsT KOCTHOW TKaHU M KOCTHBIE JIe)eK ThI

B MupoBoii mpakTiKe I IIACTUKHA KOCTHBIX JIE(PEKTOB IMHPOKO
UCTIONB3YETCST OCTEOTPOIHAS KepaMHKa Ha oCHOBe (hochaToB Kaybnus, a
WMEHHO, THIPOKCUJIATIATHTA WM [-TpUKaisiuiidocdara, sBISIOIICHCS
Xopomed ajbTepHATHBON ayTo- M aio- KOCTH. OTH MaTepHaJIBl
HIPOJOHTHPOBAHO CIOCOOCTBYIOT peHapaTUBHBIM IpoIeccaM B KOCTHOM
TKaHH U 00pa3yIoT MpsIMOIl KOHTAKT ¢ KOCTHOH TkaHbIO 0e3 0Opa3oBaHMsA
¢ubpo3Hoil kancynbl. Takue MaTepuaibl UMEIOT OOJIBIIOE TMPEUMYILECTBO
nepej OMOMHEPTHBIMH MaTepHalaMHM U psii NPEeUMYIIECTB IMepe] ayTo-,
aJuIo- U KCEHOTPaHCIIAaHTATAMH.

B Vkpaune octeoTpomHble MaTepualbl Ha OcHOBe (ocdaTos
Kajdpuusl u3ydarorcss B TedeHue 20 Jyer. 3a 3TO BpeMs HaJlaXEHO
NPOU3BOJICTBO  TOHKOJUCIIEPCHOTO  TOPOMIKA, TpaHyJd pPa3JIUIHOMN
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JUCTIEPCHOCTH, HJIOTHOCTH U IOPHCTOCTH, KEPAMHUYECKHX MOPUCTBIX H
IUIOTHBIX OJOKOB Y WHIMBHAYaNbHBIX U3JICIUH pa3snuIHON (HOpPMEI
(pupmennoe HnazBanme KEPI'AII, a 3atem buomun), mnpoBeneHbI
TOKCHKOJIOTHYECKHE, UMM YHOJIOTHYECKHUE, TUCTO-MOP(OJIOTHIECKHE
UCCIIEJOBAaHUS, MONy4YEHO paspelleHne Ha MpHUMEHEHHE B KIMHMKAX
Ykpaunsl, uMeeTcsl OONBLIION OMBIT NMPUMEHEHUS B KIMHHKaX KOCTHOM
natogoruy. V3MeHeHHWEe mapaMeTpOB CHHTE3a MO3BOJSET MHOTydaTh
OCTCOTPOTIHEIC MaTepHallbl C pa3HOH MOpQOJIOTHEH YacTHI, Pa3IMIHOTO
(¢a3oBOTO CcOCTaBa, CTCNEHH KPHUCTALUIMYHOCTH, JAC(PEKTHOCTH, YTO
NPUBOJUT K W3MCHEHHIO ¥ OHOJIOTHYECKHX CBOIMCTB HMIIJIAHTATOB.
CBolicTBa WMIUIAHTATOB B KaXJOM KOHKPETHOM KIMHHYECKOM CIydae
OTIpeleIIIOTCS  pa3MepaMu  JAedeKTa, CTENeHBIO MOPAXEHUS KOCTH,
Jokanu3anueil nedexra, Harpy3Kod, KOTOPYIO JOJDKEH HECTH UMIUIAHTAT,
BO3PAacTOM TaNMEeHTa. Pa3Mepsl MOJOCTM B KOCTH, 3alOJHIEMBIC
6uomuHoMm, BappupoBamu oT 0.1 go 600 KyOMYecKHMX CaHTHUMETPOB.
IMopomox # TpaHyNBl HCHONB30BAIUCh B psific CTOMATOJOTHYECKUX
omepaluif o0 BOCCTAHOBJICHHMIO KOCTHOHN TKaHH, B TOM YHUCIE NPHU CHHYC
TMPTHHTEe W ayryMEHTAIMM - HapallMBaHUM KOCTHOM TKaHU TIiepen
YCTaHOBKOI KOPHEBBIX MMIIJIAHTATOB. Pe3ysbTaThl MCIOJNb30BaHUS IPaHyl
MOKa3aJy IIOJHOIICHHOE BOCCTAHOBJICHHME KOCTHOH TKaHM uepe3 4-6
MeECSIIeB B 3aBUCHMOCTH OT JiepeKTa M HCIIOJIB3yeMBIX Ipany [ 1, 2].

Hempto 5TOoit  paboTBl  sABIIETCS HW3YyYEHHE  BO3MOXKHOCTH
UCTIONB30BAHMS KEPaMHUYECKHX OJIOKOB M3 OHMOMHHA I yCTaHOBKH
THTAaHOBBIX HMMIUIAHTATOB B Cllydae OOJBIION MOTepH KOCTHOM TKAaHHU.
Oco6eHHOCTBIO PabOTHI ABIIETCA TO, YTO UMIIIAHTAT YCTAHABIMBACTCS HE B
pereHepar, MOTyYeHHBIH C TOMOIIBI0 KOCTHOIIIAC THYECKOTO MaTepuana, a
HENOCPEJCTBEHHO B KepaMHU4ecKMi OJIOK, dYTO HCKII0YaeT O JHO
oTiepaTUBHOE BMeEIIaTe IbC TBO MOCIE BOCCTAHOBIICHUS KOCTHOM TKaHH.

Ilpy wucnonp30BaHUM  KEpaMUYECKUX HMMIUIAHTATOB  Ba)XHO
YUHTBIBaTh, KAKyl0 Harpy3Kky OyJeT HECTH MMIUIAHTAT IOCJC UMIUIAHTALNH
U Kakoe BpeMs OH He OyzeT HarpyxaTbcs. Ecimm Harpyska Ha o0nacTs
nedexTa IoJpKHa OBITh HM3HAYalNbHO MAaKCHUMAalbHOM — HCHOJB3YIOTCS
IUIOTHBIE HMIUIAHTATHI, KOTOpBIE, HMHTCTPHPYSICH C KOCTHOH TKaHBIO,
COXPAHAIOTCS Ha MPOTDKCHWH IMTEJBHOTO BpeMeHH. Ecim ke Harpyska
Ha WMIUIAHTAT OyJeT MOBHIIATHCA ITOCTCIIEHHO, MOXHO HCIOJB30BaTh
HOPUCTYI0 KEPaMUKy, KOTopas OBl TOJIBKO IpHJaBaja OIPEACIICHHYIO
¢dbopmy paszpylIeHHOH KOCTH. B 3TOM cilygae KOoCTHas TKaHb IIPOpacTaeT B
HOpBI KEPaMUKH, YyIPOUHAET ee, 00pa3yeTcss KOCTHO-KepaMHYECKHH OJIOK,
KOTOpBIM IOCTENEHHO 3aMEIIaeTcs IOJHOLEHHOW KocThlo. IlnmoTHas
KepaMHKa HCIOJb3yeTCs TOJBKO B TeX CiyudasdX, KOrJa Harpys3ka Ha
UMIUIAHTAT OyJIeT MaKkCUManbHON cpa3dy mocie omnepauuu. [lostomy, mpu
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U3rOTOBJICHUM I1JI0 THOM K€PaMHUKHU, IJIABHOM XapaKTepUCTUKOIL ABIIETCS €€
OPOYHOCTh, KOTOPYI0 MAaKCHUMaJbHO HYXHO MPHONM3UTE K IPOYHOCTH
koctd. HecMoTpst Ha TO, 4TO MOPUCTOCTb 3aMETHO Y Xy AIIAET IPOYHOCTH
HNOPUCTOH KEepaMUKH, B OCHOBHOM, HpPU MJACTUKE KOCTHBIX Je(eKToB
UCTONB3YIOT HMMEHHO TMOPHUCTYI0 KepaMHKy IOTOMYy, 4YTO IIpHU
UCIIOJIb30BAHUN TOPUCTOH KepaMuKHM HalOmozaeTcss Ooiiee BBIPa’KCHHBIIH
HOpoLEeCcC KOCTHOrO 0Opa3oBaHUs, YeM IpPH HCIHOIb30BAHUU KOMIAKTHOMN
KepaMuKd. [Ipudem KomaecTBo HOBOOOpa3oBaBHICHCs KOCTH HAXO JUTCS B
HPSIMOH 3aBUCHMOCTH OT YHCJIa MaKpOTOpP.

Kepamudeckue Oyokn OHOMHHA [JII TAKOTO HCITOJIb30BAHHS
TOTOBUJIUCH ¢ nOpUCTOCThI0 100-400 MUKPOH [ IpOpacTaHUs COCYJIOB U
6omee OBICTPOTO CO3JAHHUA KOCTHO- KEPAaMUYECKOTO KOMIIO3UTA, IPH 3TOM
U3HaYaJbHasl IPOYHOCTh UMIIJIAHTATA co3laBaliack He MeHee 20 MIla. Jlna
npuaHuS 0aKTePUIU JHBIX CBOMCTB B CTPYKTypy MaTepuana ObUIO BBEJICHO
cepebpo 0,05 Bec.%.

B LenTtpanpHoit CTOMATO JIOTUYECKO M TI0JIM KJIM HUKE
MunuctepctBa OOOpOHBI YKpaWHBl IIMPOKO TNPUMEHSIOTCS METOAUKU
BOCCTAHOBIIEHUS a/bBEOJIPHOTO Kpas M CO3JaHHMA YCIOBHA B KOCTHOM
TKaHH [ TIPOBEJCHUS NEHTaJIbHOM MMIUIAHTaUUH. TpajuIOHHO, KOrja
YCTaHOBUTH MMIUIAHTAT HE IIPEJC TABIACTCS BO3SMOXKHBIM H3-32 OTCYTC TBHS
JOJDKHOW BBICOTBI WJIM INUPHHBI aJBBEOJIIPHON KOCTH mpHOeramm K
BOCCTAHOBJICHHIO KOCTHOM TKaHM COOCTBEHHOW KOCTBIO WM JPYyTUMHU
BUAMH KOCTHOIUIACTUYECKHX MaTepuanoB. B psme ciaydaeB IpoBO M
cuHyC JMPTUHTY (110 AHATHS HA TAMMOPOBOM Ma3yXd) C HMCIIOJIb30BAaHHEM
OCTEOTPOTHEIX MATEPHAJIOB B BUJIC IOPOIITKA WM TPaHyII.

Takas TakTMka  ONEpPAaTUBHBIX  BMEMIATENICTB HE  JaeT
BO3MOXXHOCTH  TPOBOJUTh  OJHOBPEMEHHYI0  HMIUIAHTAIMIO  U3-3a
HEBO3MOXXHOCTU IOTy4EHUS MEPBUYHOI CTAOMIBPHOCTH MMILIAHTATA U TEM
caMbIM yBEIMYMBAeT CpPOKM YycIpaHeHMs Jedekra 3yOHOro psga
npakTHyecku B 2-3 paza. C 1eibio YMEHBIICHUS] CPOKOB peaduiuranun 6e3
yiepba MOJIOKUTEIPHOMY pe3yJbTaTy A INIACTUKM KOCTHOTO aedexTa
HCIIOJIB30BANINCh KepaMHUYecKHe OJOKOB B KOMOWHAIIMH C KOPHEBBIMHU
UMIUAHTATAMHA. OJTO JaeT BO3MOXHOCTh YyCTAaHABJIMBATH KOPHEBEHIC
UMIUTAHTATEl HEIIOCPEICTBEHHO B KOCTh B MOMEHT HapalWBaHHUA KOCTHOMH
TKaHH TPeOHs, COBMeEIas aJalTanuio 0JoKa ¥ UMIDIaHTaTa. JT10 B 2-3 pasa
COKpaIIaeT CpoK ycTpaHeHus aedekrta. Taxke y HaC HET OTpaHHUYCHHS IO
pasmepam u ¢Gopme Omnoka. EcTe BO3MOXKHOCTh MpeABAPHTENBHOMN
HOJTOTOBKM 0JIOKa BHE IOJIOCTH PTa ¢ MOcHedyromeil crepuimsanueii. B
HEepPCIEKTHBE €CTh BO3MOXKHOCTh Hcnosb3oBanuss CAD-CAM T1exHoOrnu
(usroToBneHue 0JIOKa Ha (QpPE3epHOM CTaHKE) MO NAHHBIM KOMIIBIOTEPHON
TomMorpaduy, 4T0 MHHHMHU3UPYET IOATOHKY OJIOKa B TOJIOCTH pPTa W
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U3rOTOBJICHHE IOCAJOYHBIX OTBEPCTUH I MMIUIAHTATOB. DTO, B CBOIO
odepenp, I03BOJIIE T H30€KaTh OMUOOK IPU yCTAHOBKE UMILIAHTATOB.

Jlure paTypa
1. Hcnomb3oBaHue CHHTE THYECKOTO KepaMHUeCcKOro
rugpokcunanatita ( KEPI'AII ) nns perenepaumm xoctHO# Tkanu. H.B.
VibsHuNY, T.I' .JIuxuskeBuy. Oprone mus, TPaBMaTOJIOT U u
npote3upoBanue, 2000, Ne2, ¢. 138-141.
2. Buxopucranus OCTEOTPONIHUX  MarepiaiiB Ha  OCHOBI

TIIPOKCUTATIATATY U1 JIIKyBaHHSA ITApOJOHTHTA XIPYPriUHUM METOJOM.
B.I'.byprouckuit, H.B. Viesauna Xypnan "IIpo6iaemsr Octeosnoruun" Tom
3, Ne 4,2000r. c1p.81

TPAHCO®OPMA YA NTPUBPEXKHBIX 9KOCUCTEM IIPU
YI'JIEBOJOPOJHOM 3AT'PSI3HEHUU (HA IPUMEPE
KEPYEHCKOTI O II-BA)

1Kyc)pu1< H./Z.,zMuxwzbuumuH P.B., *Fensigcruii C.T.
1Kept¢eHc1<uﬁ 20¢y0apcmeeHHblil MOPCKOU MEXHOI02 U eCKULl YHUSepcumen.
98309, AP Kpoim, 2. Kepuv, yi. Oposconuxudze, 82, men. pa6.(06561)6-34-95,6-35-
85 E-mail: inna_kudrik@mail.ru
2Kepuenckuii mopckoii puiouwiii nopm, 98000 Ap Kpvim, 2. Kepuv, yn. Ceeponosa
49, men. pa6.(06561) 9-03-23
r 0Cy0apCcmeenHas K002 U4ecKas akaoemust NoC1eOUNnIOMHO2 0 00PA3068aHUs U
ynpasnenusi, 03035, 2. Kues, yn. Ypuyrozco, 35, men. m06.:0638458695

WHTepec k 3ToMy paifioHy oOycmoBieH TeM (aktoM, dYTO
MHOTOUYHCIICHHBIE 3aMephl COAepKaHHsA HEPTEIPOAYKTOB AHATHOCTHPYIOT
npespimenne [IJIK B 2-3 pasa (mo maHHBIM OTHeda aHAJIMTHYIECKOTO
3KOJOTHYECKOTO KOHTPOJISI M MOHMTOpuHra Peckomskopecypcos Kpsima,
AKKpEJIUTOBAHHOM Ha IpaBO BbINOJNHEHUs u3Mepenuil Arrectar Ne PE
18/2005r., ot  24.03.2005r., Beimanuelii  Kpeimckoit  ['CCMOC).
Oxpykaromas IpUPOAHAS Cpeia U3ydaeMOo TeppUTOPUHN HECET OTPOMHYIO
HAarpy3Ky BCJEACTBME MAacIITA0HOTO M MHOTOJIETHErO0 3arpsi3HEHUs
yIIeBOJOPOJaMH. DKOJOTHYECKOE COCTOSIHME 3a0pOILIEHHBIX He( TAHBIX
CKBa)KUH, TPOSBICHUE IPS3€BOTO ByJIKaHM3Ma COMPOBOXKIAIOTCS HaOOpOM
OTIPEJICIICHHBI X BHU/IOB BO3JCHCTBHS M COOTBETCTBYIOIIUMH (PU3NYECKUMH,
XAMUYECKIMH W OHOJIOTMYECKHUMH HApyIICHWSIMH B  IIOYBCHHO-
pacTUTEILHOM cJoe TMPHOPEXHBIX 30H M akBaTopuil. Kpome Toro, Ha
wIomanay 5-8 KB. KUJIOMETPOB 10 TPELUHAM B NIMHUCTHIX OTJIOKEHUSX U B
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MOHIDKEHUS X pelibeda UAST MOCTOSTHHOE MPOsBIeHHEe HEPTU U IIACTOBBIX
BOJ, MHTEHCHBHO MUHEPaJM30BaH HBI X U HACHIIIEHHBI X He(ThIo. [locnenmnue
SBIAIOTCS. OCHOBHBIMM  HCTOYHHMKAMH  3arpsS3HEHUS  OKpY>Kalouleu
npupoaHoi cpenpl. KommyecTBo mNposABISIOIMMXCS — IUIACTOBBIX  BOJ
BapbHUpYyeT B MIUPOKHUX Mpeaenax, ot 5-6 mo 100 M B cytku. OHU BBICOKO
MUHEPaIN30BaHbI, MHOTOKOMIIOHEHTHBI u XapaKTepU3yIoTcs
HETIOCTOSTHCTBOM XHMHYECKOro coctaBa. OOmIas IUIOMIAAb HCCIIE Ty eMOit
TEPPUTOPUU COCTABHJIIA OKOJIO 20KMm>. PaccmatpuBasi TOT (akt, 4T0 JaNKe
HEBBICOKHE  KOHICHTPAIlMM TIOMIOTAHTOB H3MEHSIOT  €CTECTBCHHOE
(YHKIMOHMPOBAaHUE IMOYBEHHOTO TIOKpOBa M BOJHOW CpEJbl, BBHI3bIBAS
KOMIUIEKC  (PU3UKO-XUMUYECKUX pEaKIuid ¢  MHUKPOOHOJOTHIESCKHX
npeoOpa3oBaHuii, OTpHLIATEJFHO BIUSIOT HA pa3BUTHE JKUBOTHOTO H
pacTMTENFHOTO  MHpa, a, CJeJOBaTeJbHO, X Ha 0E€30IacHOCTH
JKU3HEe ITeIbHOCTH  YesoBeKa. Takas CHTyaluss CO3/JaeT OIAacCHOCTb
300POBBIO JIOJEH, BMecTe ¢ TeM, yreBoJoponsl (YB) ucCHBITHIBAIOT
TpaHchOpMaIMIO B MOYBAX, KOTOpas MOXET MPOTEKaTh B HECKOJbKHX
HaOpaBJICHUAX: YaCTb COEJAMHEHUH OKHUCISETCs [0 YIVIEKUCJIOTO rasa u
BOJBI, YacTb BBIHOCUTCS M3 IOYBEHHOTO IOKpOBa B BHUJE HPOJIYKIOB
HEIOJIHOTO OKHCJICHHS, 4YacTh IpeoOpa3yercs B TepMOIMHAMHUYECKA
yCToW4YMBEIe coemuHeHUs. HampaBleHHOCTH TpoIleccOB TpaHCHOpMAIUU
3aBUCHT KaK OT OCOOCHHOCTEH MOYB, TaK M OT KAa4eCTBEHHOTO COCTaBa
MOJIFOTAHTOB, MX KOHIICHTPAIIUI U MeXaHM3Ma IMOCTYIUICHU I B IOYBY.

B pe3ynpTaTe Hammx ucclieJ0BaHUN YCTaHOBJIEHO, YTO COXpaHEHHE
INIOAOPOUS TOYB OMIpefeisercss TIyOHMHON NPOHUKHOBEHHUS HEPTH U
TIyOWHOM pa3MelleHUs B MOYBE OPTaHOB BETETATUBHOTO Pa3MHOKECHHS
pacteruif. Jlerpaganus (UTOLEHO30B MPOUCXOMUT KaK OT HPSAMOIo
BO3ZCHCTBUS He(TH, TAK U OT KOCBEHHOTO €€ BJIMSIHMA: yBEIHUYEHUE
ruapopoOHOCTH, YCHJEHHE aHadpOoOHBIX ycnoBHi. OTpHlaTeIbHBIH
3 dexT ycunmBaeTCs TaK K€ 3a CYET TOro, 4T0, OOBIYHO, HE(PTIHOMY
3arpsI3HEHUIO  CONYTCTBYE€T HMHTEHCHUBHOE  3acCOJIeHME II0YB  HU3-3a
HACHIIICHHOCTH  HE(QTH  MUHEPAIM30BaHHBIMH  BOJaMHU. A 3To
COTIPOBOYK/IACTCA JeTpajalveil, yXyAlmIeHHEM arpOHOMHYECKHX CBOMCTB,
yBeJMYEHHEM THIPO(QOOHOCTH W YMEHBIICHHEM BO3Iy X0O0OMEHa B IIOUBE.
U, teM He MeHee, M1 TOYBH, KaK JKMBOTO OMOKOCHOTO BeIECTBa,
XapaKTepHO CaMOBOCCTAHOBJIEHHE, HO MEXaHH3M CaMOBOCCTAHOBICHHS
9KOCHCTEMBI IIOCIe HE(PTIHOTO 3arpsA3HEHMS [HOCTATOUHO cioxeH. C
HNOMOIIBI0O  arPOTEXHHYECKUX IPUEMOB MOXHO YCKOPHUTh HpoIecc
CaMOOYHUIIeHUsT HeTe3arpsA3HEHHBIX MOYB Iy TeM CO3JaHUsl ONTHUMAJIbHBIX
yCJIOBUI Il NPOSIBICHUS MOTEHIMAJbHONW aKTHBHOCTH MUKPOOPTaHU3MOB,
BXOASIIMX B COCTaB €CTECTBEHHOro MuKpoOuouenosa. IloceB Ha
HedTesarpssHeHHyo mouBy Jnonepusl (Medicago) u apyrux 60060BBIX
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kyapTyp (Fabaceae), TpaB ¢ pa3BeTBJIEHHON KOPHEBOW CHCTEMOii
CHOCOOCTBYET yCKOPEHHIO Pa3JIOKEHHS YTIEeBOAOpoJoB. [lonoxuTesHOE
BO3JIEIICTBME ITOCEBOB CEJIbCKOX03AWCTBEHHBIX PACTEHUIH, U B YacCTHOCTU
MHOTOJIETHUX TpaB, OOBSACHSIETCS TeM, YTO CBOEW pPa3BUTOM KOpHEBOU
CHCTEMOH OHHM CIOCOOCTBYIOT YIIYYIICHHIO Ta30BO3/yIIHOTO pPEXHMa
3arpsI3HCHHOM  ITIOYBBI, 00OTalmaloT MOYBY a30TOM M OHOJOTHYECKU
aKTUBHBIMH COEJMHEHUSIMHU, BbIJICIIEMBIMH KOPHEBON CUCTEMOI B IOYBY B
npolecce JKU3HENCATeNBHOCTH PACTCHHH. DTO CTHMYJIHPYET pOCT
MHKPOOPTAaHH3MOB W COOTBETCTBEHHO HMHTEHCH)HUIMPYET pa3loKeHNe
HedTH 1 HeTenpoayKkToB [3.4.5].

ConeprxaHue TBEpIBIX METAHOBBIX YITIEBOJOPOJOB (mapadmHOB) B
HOYBaxX He3HaunTeIbHOE. [lapad)MHEI He TOKCHYHBI I KU BBIX OPTAHU3MOB
U B YCIOBHSX 36MHOHW TOBEPXHOCTH MEPEXOASIT B TBEPAOE COCTOSHHE,
mumas He(Th MOJBMIKHOCTH. TeM He MeHee, TBepAblii mapauH OYEHB
TPYAHO pa3pylIaeTcs, MI0X0 OKUCIAeTCs Ha Bo3dyxe. OH HAaJONT0 MOMKET
«3areyaTaThy BCE MOPHI MOYBEHHOTO MOKPOBA, JIMIIUB ITOYBY BO3MOXKHOCTU
cBO0OJHOTO BIarooOMeHa U bl XaHus. DT0, B IEPBYIO OUepeib, IPUBO IUT K
NOJHOHM jerpajanuu OHOLEHO3a. AJKaHbl ACCUMUIMPYIOTCS MHOTUMU
MHKpPOOPTaHU3MaMU (P O%OKH, TPUOBI, OakTepun). Jlerkue HeTenpo Ay K ThI
THIIA JM3EJIHHOTO TOTLIMBA IIPH NEPBOHAYAIGHOW KOHICHTPALMH B MOYBE
0,5% 3a 1,5 mecsaua perpagupytot Ha 10-80% OT HCX0THOTO KOJMYECTBA B
3aBUCHMOCTH OT COJIEpKaHUS JICTY4HX YTIeBoJopoaoB. bonee mosmoe
pasnoxxenue npoucxomT npu pH 7,4 (64,3-90%), B xucioit cpene (pH 4,5)
pasmaraetcst numb g0 18,8%. ApomatHdaeckue yrieBoJOpOJbl - Hanbomee
TOKCHYHBIE KOMIIOHEHTHI He( TH. B xoHneHTpanuu Bcero 1 % B Boae oHM
yOuBaloT Bce BOAHbIE pacTeHus. Hammune B HepTH apoMaTHIECKHUX
yreBoopooB (30-40%) 3HaUMTENBHO YTHETaeT POCT BBICHIMX pac TeHUil.
MoHosaepHble YIIeBOAOPOIb! - OEH301 U €r0 TOMOJIOTH, OKa3bIBAIOT Oolee
ObIcTpOC TOKCHUECKOE BO37eiic TBUE Ha OpTaHU3MBI, qeM
noiuapoMarudyeckue yriaesogopoasl (ITAY), Tak kak oHM MemleHHee
NPOHUKAIOT Yepe3 MeMOpaHnsl kieTok. OnHako, B uenom, ITAY neiicTBytoT
Oonee MTENBbHOE BpeMs, SBILLICH XPOHWYECKHMH TOKCHKaHTaMH. B
coctaBe [IAY mpeoOnamaronM COCIMHEHUEM SBISIIOTCS MHPEHBI, 3,4-
OeH3-a-TIMpeHBl TPHUCYTCTBYIOT B 3aMETHBIX KOJIMYECTBAX M TOJNHKO Ha
YPOBHE CJIeI0B 00HapyKHUBAIOTCs HadTaIHMHEI U (eHaHTpeHsl. Co aepkaHue
U OTHOCHTENbHOE pacmpenencHue [TAY B mpobax U3 3arpsA3HEHHBIX IOYB
MOXET CIyXUTh MOKa3aTeleM Jerpajanuu HehTH U HePTENpOoIyKTOB B
nouBe [1,2.5]. BpeaHoe 5xojJoruyeckoe BIMSHHE CMOJHCTO -
ac¢anbTeHOBBIX KOMIIOHEHTOB Ha MOYBEHHBIE 3KOCUCTEMBI 3aKIIOUAETCS HE
B XUMHUYECKOIl TOKCHYHOCTH, a B 3HAUMTEIbHOM H3MEHEHUH BOJHO-
¢usnyecknx cpoiicT8 mouB. Ecim HedTh mnpocaumBaeTcs cBepXy, ee
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CMOCTO - ac(aJbTeHOBBIC KOMIIOHEHTHI COPOHPYIOTCA B OCHOBHOM B
BEpXHEM, TYMYCOBOM TOpPHM30HTE, HHOTJA NPOUYHO IEeMeHTupys ero. IIpu
9TOM  yMEHBIIaeTcd IMOPOBO€  MNPOCIpPaHCTBO  mouB.  CMommcTo-
achanbTeHOBBIE ~ KOMIIOHEHTHI  ruApo¢oOHBl.  OOBoJakuBas  KOPHHU
pacTeHMH, OHU PE3KO yXy MIIAI0T MOCTYIJIEHHE K HUM BJAru, B pe3ysibTaTe
4ero pacTeHus HorubaroT. Ot BEILEC TBA MaJIoJ0C Ty THbI
MUKpOOpTaHM3MaM, IIPOLECC HMX MeTa0oiu3Ma HIET OYCHb MEIJICHHO,
WHOTJA JECSITKU JIeT. B menom, Mpu OKUCIHTEIFHON JAerpajanuu HeQTH B
MOYBaX, HE3aBHUCHMO OT TOTO, IPOMCXOJUT MEXaHHYECKOE BBIMBIBAHHE
3arps3HAIONMX BEIIECTB WJIM HET, HIAST HAKOIIJICHHE CMOJIICTO -
achanrpTCHOBEIX BEIIECTB. Pa3pymieHne W BBIHOC KOMIIOHEHTOB YB
(pakmy IpOUCX0 AT ropasno OvicTpee. B mouse HeTs U HETENPO Ty K THI
HOJABISAIOT JKU3HEACSATCIBHOCTh AKTHHOMMUIIETOB, a30TQUKCUPYIOUIHX,
OJINTOHUTPO(UIBHBIX, HHTPOGUIMPYIOMUX, IEJI0I030pa3pyAOIINX
Gaxrepuii, a U3 BoJOpOCIEH - AMATOMOBBIX U KEITO-3€JICHBIX; CHUXKACTCS
cojiepaxaHue azoTa U Gocdopa, Hcue3aroT HUTPATHI, - BCE ITO CKA3bIBACTCS
Ha TUTATENbHON LEHHOCTH TMOYB. 3arpsA3HeHue He(TbIO YCUIMBAeT
aKTMBHOCTb JeHHUTpu(puKatopoB. Ilo TOoKCcHUeckoMy HEHCTBHIO Ha
HOYBEHHYI0 MHUKPO(IIOPY YITICBOAOPObI HE(PTH COCTABILSIIOT CJIEIYFOLIHI
psamx  apomartHdeckue > HaQTeHH! > mapaduHBI > CchIpas HedTb.
Tokcmdeckoe BO3NEHCTBHE Ha  OKPYXKAIONIYI0 TPHPOAHYIO  Cpexy
OKa3bIBAIOT TAaK)Xe Ta3000pa3Hble HapadWHOBBIE YIEBOAOPOIBI (METaH,
9TaH, MPOTaH), a TAKKe apOMAaTHUECKUe Y IIIeBO A0po bl (0€H30I1, TOMYO H
U X IPOU3BO THEIE).

BricokOMUHEpaNM30BaHHEIE  IUIACTOBBIE  BOJBI  HE()TCHOCHBIX
MectopoxaeHuii  KepueHckoro moiiyoctpoBa [S]  xapaKTepu3yloTcs
XJIOPUIHO-HATPUEBBIM  cocTaBoM. OTHOCATCS K  TIHAPOKapOOHATHO-
HaTpUEBOMY TUIy. MuHepamm3anus Bo sl 21 o/mm; conepxur 37 mr/ >
Woma u 24 MF/Z[M3 6poma. Hedh1h, 00Mamast KOHTAKTHBIM TepOUITUIHBIM
Jefic TBHEM, MOBPEXKIAE T TOJBKO Te YaCTU PACTEHUH, KO TOPbIE 3aMa3yueHBI.
OTMHpaHHe MHOTOJIETHUKOB MPOUCXOJUT IMOCHE 3arPSA3HEHUS KOPHEBHIIL,
OT KOTOPBIX OHH €XXEroJHo BO300HOBIIOTCA. CoXpaHEHHE JIKHBOTO
Ha/MTOYBEHHOTO MTOKPOBA OTpeaessieTcss ITyOnHOW MPOHUKHOBEHHS HeQTH
U DIyOMHON pa3MeIleHHs B II0YBE OPTaHOB BETETATUBHOTO Pa3MHOXKCHUS
pactennii. Jlerpaganus (GUTONEHO30B TNPOUCXOJUT KaK OT TIPSIMOTO
BO3/ieHiC TBUS HE()TH HA ITOI3EMHBIEC OPTaHBI PACTCHHH, TAK H O T KOCBEHHOTO
ee BIMAHHS Ha TIIOYBCHHBIC YCIOBHS: YyBelIM4eHHe TruapodoOHOCTH,
ycyryOieHne aHa’dpoOHBIX ycnoBuit B mouBaX. OTpHuIaTeNIbHBIA 3¢ (dexT
YCHUIIMBAEeTCs TeM, YTO HE(PTIHOMY 3arps3HEHHIO COMYTCTBYyEeT COJIEBOE U3-
3a HACBHIIEHHOCTH He()TH MMHEpPaIM30BaHHBIMU BojaMu. lIpu oOGBanoBke
pa3nmBoB He(TH, pPEKyJbTUBHpPYEMBIE YUYacTKM OKasblBalOTCA eIie U
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nepeyBIaKHEHHBIMH, a 3TO BeJIeT K 3acoyeHuto. U 3arpssHenne HeThIO U
3aCOJICHHE TOYBBI BEJET K €€ AeTPajallMH, yXy JIICHUIO arpo(u3nIecKux
CBOMCTB, YBEJIMUEHUIO TUAPOPOOHOCTH M YMEHBIIEHUIO BO3Iy X000MeHa B
noyse. BblenepeyncieHHble MPOOJIEMbl OKa3bIBAIOT OTPHULATENHHOE
BJIMSTHHUE HA BCXOXKECTh CEMSIH U BOCCTAHOBJICHHE PAaCTUTEJLHOTO 110 KPOBA.
Ha 3amasydeHHBIX mouYBax 3aMelUBieTcs Ipoliecc pocta pacteHuil. Ha
u3ydeHHoU Tepputopun Oonee 90 % pa3mBOB TPeOYIOT PEKYJIBTHBAIUH,
HAIpABICHHON Ha CHIDKCHHE B IOYBE OCTATOYHBIX HE(TENPO IyKTOB M
co3maHne cyOcTpaTa, MIPHUroAHOTO U IPOPACTAHUS CEMSH, YKOPCHEHUS U
BEDKMBAaHUS BCXOJOB JAPEBECHBIX W TPaBSHUCTHIX pacteHuid. [lpm
NPOBEACHUN MAapUIPYTHBIX HCCICAOBaHUHA HedTe3arpsa3HEeHHBIX yYacTKOB
Op OOHApY’KEHBI TAKHME PACTCHMS, KaK 3BE3A4aTKa CpPEIHSS, NbIpei
noJBy4Hid, KypuHoe npoco. [lono6Has yCTOHYMBOCTD JAefaeT BO3MOKHBIM
UCTIONB30BAHUE 3 THX PACTCHUH M CHJACpaIUy IpH (UTOPEKyIbTHBALIUH.
[2,3,4].

Taxum 006pa3zoM, HCCIIEJOBAHUAMH yC TAHOBJICHO, YTO

-OCHOBHBIMH 3arps3HSIONIMMU KOMIIOHEHTAMH OKPYJKaroleH Cpeipl
paiioHa SBIAIOTCSA: HEe(Tb, BHICOKOMUHEPAIN30BAaHHBIE IIIACTOBBIE U
HOJI3¢MHbIE BOJBI, IOy THbIC HE(TIHBIC Ta3bl;

-He(TAHOE 3arpsi3HEHHE CO37]aeT HEOJArOIPHA THYIO SKOJIOTHYECKYTO
00CTaHOBKY, YTO TPHUBOAUT K TIyOOKOMY H3MEHEHHWIO BCEX 3BEHBEB
eCTCCTBEHHBIX  OHONIEHO30B HMJM HUX [MOJHOW  TpaHCHOpPMAIHH.
OcoOeHHOCTRIO  He() Te3arpsIBHEHHBIX  [MOYB  SIBISIETCS ~ W3MCHEHHE
YUCJICHHOCTH U OTPAaHWYCHHE BUIOBOTO Pa3HOOOpa3us MOYBCHHON Me30- U
MHUKpPO(}ayHbI, MEKPOGIOPEI;

-KOMIUIEKC MOYBEHHBIX MHKPOOPIaHU3MOB OTBE4aeT Ha He(PTIHOE
3arps3HEHUE  IOBBINIEHMEM  BaJlOBOH YWCIEHHOCTH M  YCHJICHHEM
AKTUBHOCTH. DTO XapaKTepHO I YIJie BOJOPOJOKUCIAIOMUX OaKkTepui,
KOJIMYECTBO KO TOPBIX PE3KO BO3PACTAET B 3arPsI3HCHHBI X II0YBAX;

-nojaBisgeTcs (OTOCHHTE3UPYIOUas AaKTHUBHOCTh PAaCTUTEIBHBIX
opranusMoB. [Ipoucxoaur 3amMeHa U MpHUCIOCOOIeHHE O JHUX OPraHU3MOB
JPYTHMH, OT YacCTHYHOTO BBINAJCHUS OTICIBHBIX TPYNI WM IIOJHOW
rubenr Bcero cooOIecTna;

-CHIDKaeTCs aKTHBHOCTh OOJBIIMHCTBA ITOYBEHHBIX (EPMEHTOB.
IlonaBnenst L€ JUTKO JIO30JIM THY ECKa 4, HUTpU(UKAITHOHHAS u
KaTaJMTHYeCcKass AaKTHBHOCTH TOYBEL. B ommume oT (OHOBBIX
HE3arps3HEHHBIX [10YB, OTCYTCTBYIOT MUKPOMHUIIETHI, CPEAN TPO(PUIECKUX
TPyHI OTCYTCTBYIOT OJMTOHUTPO(HIIBI, CHIDKEHO Ha 4-5 MOPSAKOB IO
CPAaBHEHHUIO C He3arpsA3HEHHON MOYBOW KOJMYECTBO aMMOHH(HKATOPOB,
HUTPUPUKATOPOB U OJTUTOTPOOB;
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- He)Th, MOMAZAIOIIAs B BOJHYIO Cpeldy, Pa3pyIIaeT 3KOCHUCTEMY
o3epa ToOednk.

Wzydenne TpaHchopManud TOYB MOMHUMO (yHAAMEHTAIbHBIX
3HaHMW HUMeEeT MNPUKIAJHOW acnekT. I[loBceMecTHoe pacnpocTpaHeHHe
9TOr0 MOMOTAHTA MPHUBOJUT K TOMY, YTO Ha OJHOM M TOM € ydacTKe
MOXET OBbITb HECKOJIbKO 3arps3HSIOMMX MCTOYHHMKOB. [lpm 3TOM
JOCTAaTOYHO CIIOXKHO YCTAaHOBHTh IPaHMIBI UX BIMSHMA U BKJajd B oOliee
3arpsi3HeHre. Ha OCHOBe HAImIMX HCCIeIOBAaHWH 3Ty NPoOJIEeMy MOXKHO
pemmuTh C TIOMOUIGI0 TPUMEHEHHS KOMIUICKCa ()H3UKO-XMMHIECKHX
METOJIOB HCCTIe IOBaHUs, 3HAaHUS 0COOEHHOCTEH MHUTPAIUHX IO JFOTAHTOB, UX
Ka4eCTBEHHOTO COCTaBa, a TaKKe POJM IOYBEHHOTO IIOKPOBa B WX
nepepacupenenennu. Ocoboe 3HaueHWe Takue pabOThl HMMEIT MpHU
pacmpenereHIN 3eMebHBIX PECYPCOB IO CEIbCKO X0 351 C TBEHHBIE YTO ISl
T.x. mo4BHI B paifoHaX HE(TEIIPOMBICIIOB, KaK MPABUIIO, HE UCTIOIB3YIOTCS B
CEeJIbCKOM XO34HCTBE U HE SABIAIOTCS OONACTIMH MacCOBOTO ITPOKUBAHUS
HaceleHus. YTJIeBOJOPOJbl, Monanas B akBaTopuio UepHOTo M A30BCKOTO
Mops um KepueHckoro nposinsal 5]

Jn1st MOpCKOH 3KOCHUCTEMBI YIIIEBOJOPOJHOE 3arpsI3HEHHE MPOSBATCS
B Oonee cnoxxHoM Buze. IIpexne Bcero, cieqyeT 0XHAATb HW3MEHEHUH
THAPOJIO THYECKOTO pPeXUMa M CTPYKTYypHI IeNb(OBBIX BOM, BICKYIIHX 3a
co0oif TpaHChOpPMAINIO UX THAPOXIMHUYECKOTO pexknMma. [lapamirensHo
9TAMH TIpOLeccaMy OyIeT y Xy AaThCs M Ka4eCTBO MOPCKUX BO T M IOHHBIX
0CaJIKOB.
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AHAJI3 ICHYIOYOT'O 113 1J151 PO3POBKH
BEB-CANTA CTATUCTUYHOI 3BITHOCTI
PO BYUMHEHHI HOTAPIAJIBHI JI11.

0.4.Kpasuyx, A.B.Apoyvkuii
XmenvhuybKutl HayioHalbHUll yHigepcumen
kravchukoa@mail.ru, dRImmmI@ukr.net

Y cmammi 30iiicneno ananiz npoepamnoco 3abe3nevenns 6 2any3i
6edennsi  Homapianvhux  Oit.  [lpusedeno  ocHOGHI  QPYHKYIOHATLHI
MOHCIUBOCT NPO2PAM, AKI BUKOPUCTNOBYIOMbCA HOMAPIYCOM HA MEPUMOPIT
Yipainu. Cgopmyrvosani ocnoeui @QyHKyioHanvHi eumocu 00 npozspam
cmamucmu4Hoi 36iMHOCMI NPO GYUHEHHI HO MAPIaabHi Oil.

IocTanoBka npo6aemu. HoTtapiycu Ta iHmI mocamosi ocobu, siki
BUMHIIOTh HOTapialbHi Aii y CBOiM AiANBPHOCTI KepyIOTbCs 3aKOHAMU
Vkpainu, mnoctaHoBamu BepxoBHoi Pamm VYkpainu, ykazamu Ta

PO3NOPSHKEHHAM U [Ipe3unenta VYkpainu, MOCTAaHOBaMH Ta
posnopsypkeHHsMu  KaOinety MinictpiB  Ykpainu, a Ha TepuTopii
PecnyOmiku Kpum, kpiM TOTO, - 3aKOHOIAaBCTBOM PecmyOmiku Kpum,

Haka3zaM¥u MiHicTpa focTHIil YKpalHH, HOPMaTHBHUMH aKTaMH OOJACHUX,
Kuicpkoi Ta CeBac TOTIOIBCHKOT MICHKU X JISPIKaBHUX &M iH iC TpaITiid.

Horapiycu y BCTAHOBJICHOMY TOPSIIKY B MEKaX CBO€i KOMIIETEHIIT
BUPIIIYIOTh MUTAHHS, [0 BHUILIMBAIOTh 3 HOPM MDKHAPOJHOTO TpaBa, a
TAKOXK YKJIQJCHUX YKpalHOK MDKACPKABHAX yrold B 3B’sa3ky 3 mum
BUHHUKJIA HEOOXiMHICTh y CTBOpPEHHI CHenudiyHOTO MPOTPaMHOTO
3abesneuenHs (I13), ske 6 MakCHMalbHO CHPOCTUIIO Ta aBTOMAaTHU3yBalo
ueit mpouec [2] .

AHani3 gocsirHeds i nmyOmikaniii. HoTtapiaymbHi nii BUMHSIO ThCS
micas iX OmIaTH B JEHb IMOJa4i BCiX HEOOXIHHUX NOKYMEHTIB. BunHeHHS
HOTapiaJlbHUX i MoXke OyTH BiOKIaZieHO B pasi  HeoOXiAHOCTI
BUTPeOYBaHHA JOJATKOBHX BIIOMOCTeH ab0 JOKYMEHTIB BiJl MOCAJOBHX
oci0 MANPHEMCTB, YCTAaHOB 1 OpraHi3alliii a00 HanmpaBlICHHS NOKYMCHTIB Ha
ekcrieptu3y. CTpOK, Ha KU BiJKJIAJA€ThCS BYMHCHHS HOTAp iaJdbHOT Iii y
U X BUTIA IKA X, HE MO TIEPEBUIYyBATH OJJHOTO MicsIis [3].

3 po3BUTKOM iH(GOPMAIIHHIUX TEXHOJIOTIH KUIBKICTh JONATKIB Ta
CUCTEM € JIOCTATHBOIO JUTS BHOArIMBO IO KOPHCTyBaua.
My e yHKII0HATIE HUH IPOTPaMHUIT IPOAYKT 3 3pyYHHM Ta iHTYITHBHO-
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3po3yMimmM  iHTepdeiicoM gae MOXMBICTH KOMGOPTHO KepyBaTH
BUMHEHUMH HOTapiansHuMH Jismu. [puknanom takux goxatkis € DVSoft
Notariat, sixuii motpebye iHcTamsiii Ha mepconamsuuit komm’otep (I1K),
aje B SKOMY BIJICYTHS MOJJIMBICTh HaJaHHS OOCTyHy IO iHGopmaui 3a
nonoMoror Mepexi Inteper. B mamomy Bumajaky noTpioHe O uibine
3pyYHE Ta He3aJIe)KHE P iIIEHHS 13 BUIKAM JOCTYIIOM JI0 iH(pOpMAaIil.

Meta po6Goru. IIpoBesieHHS aHaNi3y ICHYIOYOTO MPOTPaMHOTO
3abe3neuenns ([13) i BeeHHS HOTApiabHOTO MIJIOBOJCTBA 3 METOIO
chopMmymoBaTd  OCHOBHI  ()YHKIIOHaJbHI BUMOIHM 1O BeO-caiiTa
CTATHCTHYHOI 3BITHOCTI IIPO BYMHEHHS HOTApIiaJbHUX Jii, SKi ITOJETIIaTh
Ta TPUCKOPATH poOOTy HoTapiyca, a oOTKe 3poOysTh {1 OinbId
e() eKTUBH IIIOTO.

OcHoBHa yacTuna. HoTapiyc - me rpomansauH YkpaiHu, KU Mae
BUIy IOPUANYHY OCBiTy (YHIBEPCHTET, aKajeMis, IHCTUTYT) i IpPOHIIOB
CTa)XyBaHHS MPOTATOM IIECTH MICALIB B Jep>KaBHIN HoTapiajbHIA KOHTOP1
a0o y HoTapiyca, IO 3aiiMa€TbCcs MPUBATHOIO HOTapiajdbHOIO MPaKTUKOIO,
CKJIaB KBasi(piKamifHUI iICIIKT Ta OJepaB CBIAOITBO MPO MPaBO Ha 3a HATTA
HOTapiaIbHOIO MISJIBHICTIO.

Y 4YMHHOMY 3aKOHOMABCTBI YKpaiHM TMpo HOTapiaT HE JaHO
BH3HAUCHHS T[OHATTI HOTApiaJbHOT /i, X04 weil TepMiH MIHPOKO
BHKOPHUCTOBY€EThCsi. Pa3oM i3 TUM, BHXOISYM 31 3MICTYy Ta IPaBOBHX
HACMAKIB iX BYMHEHHS, I HOTapialbHUMH [iSIMH CJiJ PO3YMIiTH
MOCBiTUEHHS 0e3CHIpHUX MpaB Ta (aKTiB, M0 MAIOTh IOPU IUIHE 3HAYCHHS,
a TAaKOXX BYMHEHHS IHIIMX i, CIPSMOBaHUX HA 1103aCYZ0BY OXOPOHY NpaB
i iHTepeciB 0cib, MO HaNeXKaTh 70 MOBHOBAXKCHD HO TAPiaJIbHAX OPTaHiB.

HortapianpHi aii B YkpaiHi MOXyTh BIUHSATUC S

- Iep>KaBHUMU HOTap iycaMu;

- IpUBaTHUMH HO Tapiycamu;

- IHIIMM ¥ TIOCAIOBUMH 0C00aMH, 1110 He € HoTapiycamu [3].

Ha punky I3 VYkpaiHi mpejicTaBieHO KiJIbKa PIi3HHX KOMILICKCIB
NporpaMHUX IPOIYKTIB I HOTapiaTy. KoxeH 3 HUX Mae CBOi mepeBaru Ta
HENOJIKA, SKi BiA3HAYAIOTh KOpHCTyBadi. OCHOBHHMH KOPHUCTyBadaMu
naxoro Buny I13 € HoTapiycu.

Ipoananizyemo Taki mporpamui npoaykta sik: DVSoft Notariat,
notarzvit.com, Ta po3po6JroBaJibHUI BeO-caiiT B Tabumuni 1.

Tabmurs 1 — IopiBHSUIBHA XapaKTepUC THKA

DVS(_)ft notarzvit.com po3po6m0132v1m)H1/11/1
Notariat BeO-caiiT
1 2 3 4
beskomToBHMI Hi Hi TaK
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3po3ymimit
iHTepdeiic

1 2 3 4

Dopmye piaHIH

. TakK TaK TakK
3BIT

1By axuii moctyn

! Hi TaK TakK
1o iHpopmanii

IMotpebye
iHc Tasstii Ha T1K

Hakonmuye 6a3y
KIIEHTIB 106 ’€KTiB

dopmye ¢hiHaHCOBI
3BiTH TIPO
ITi SUTB HiC Tb TaK TaK TaK
HOTapiyca 3a 0y Jib-
SIKHI TIep 101

Dopmye
CTATHCTUYHI
3BITH TIPO
T SUTG HIC Th
HOTapiyca 3a Oy Ip-
SIKMY TIep 101

TaK TaK TaK

Mae 3acobu
nepcoHipikoBaHOTO
JIOCTYIy 10 PI3HUX
(dyHKIIH nporpamMu

3 Tabmmui 1 BUHO, IO pO3pOOIIIOBATLHIIA BeO -caiiT Oy Jie MaTH psij
nepesar, Taki sSiK: IBUAKAN A0CTyN 0 iH(OpMAaIlii 3 OyIb-sIKOT0 MicCIs Jie €
Mepexka IHTepHEeT Ta BeO-Opaysep, He motpebye iHcTamanii ma IIK, mae
3pO3yMUIMH Ta 3pyYHHI iHTEpeEHC 1, TOJIOBHE, BIH OE3KONITOBHHA.
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3akputu (Esc)

DINLTP MO AATI 44 NPOMDKKY Yacy aBo NOWYK 33 HOMEPOM Al (i 2
UJVKG‘I‘M | Ans dlaLTpy No AaTi 4 npombxky Yacy abo nowyky
""""" BBEAITb KPWUTEDIA, AK B OQHOMY i3 NpMKNagis HaBEAeHWX
HIKYE, T HATUCHITL KNasiwy Enter a60 KHONKY

LBMAKE DiNbTPK:

o |pava | pin Uy, || Pemarysamw,
50 | 24.12.2011  Rosipeicrs wa paso posmopnixessi i HUEREEIEN BRUI R
49 | 20.12.2011 | IHwi AOroEopK 501-520 - nokasati afl 3 501 no 520;

48 |18.12 2011 | 3acsigueno sipricTs kenin ((oTokonif) AoKY” 3a AaTOR:

47 |18.12.2011 |MNoceinYeH0 AOBIPEHICTL {iHWY) 31.11.2012 - 33 OAWH AeHb;

31.11 - 33 OAWH AeHb Y MOTOYHOMY poul;
45 | 18.12.2011 | 3aceigueno sipHicTy Konii (qoTokoniv) aokyr 1,11.2012-10.11.2012 - 33 10 AHB;
1.11-10.11 - 32 10 AHIB ¥ NOTO4HOMY POLY;

43 [18.12.2011 | 2aceigueno gipHicTe Konii (oToKONH) oKy
(b ) A%V 41,2012 - 3a nwcronaa;

41 [18.12.2011 | 3aceigueno sipHicTy Konii (oTokoniit) gokyw 11.201_2712.2012 - 33 NMCTONaA Ta rpyaeHb; A/

38 (07.12.2011 | 3acBigueHo BIpHICTL Koni (GoToKonii) Aoy gs:rlng:‘ii :: g?::;:::{' A. / BuA.
37 |07.12.2011 | 3aCBIgHEHO CNPABXHICTD NANWCY Ha AcKyMeH TAKOX AOMYCTUMI 3aNMTH: BYOPA, NO3aB4opa; MicAUb 1. / 8w,
36 |07.12.2011 | Baceiauero CAPaBXHICTS NAANCY Ha AOKYMEH. - s A/

35 |07.12.2011 | 33cBigUeH0 CAPABXHICTD MANUCY HA AOKYMEHTAX 100,00 K 1- / Bu
34 |07.12.2011 | 3aceigYeHo BIPHICTE KON ((oToKONIA) AoKyMeHTIs 10,00 pea. / Bl

Puc.1.llomyk 3a kpuTepiem y «notarzvit.com»

BucnoBkn. HorapiampHi aii 34HCHIOIOTECS  3TiHO  IMPaBHII
BUMHEHHsI HOTapialpHUX Jil, ki Bu3HaueHi 3akoHoM YkpaiHu “IIpo
HOTapiaT’ Ta IHIIMMH HOPMATHBHO-TIPAaBOBHMH aKTaMHU Ta IHCTPYKIiSIMHU.
JoTpuMaHHSs 1MX [PaBWJI TapaHTy€e IPAaBWIBHICTE  O(OpMICHHS
JOKYMEHTALlil Ta yCyHEeHHs HOMUJIOK BYMHEHHS HOTapiaJIbHUX Aiil.

VY cratTi 34idCHEHO aHaji3 MpPOrpaMHOro 3a0e3ledeHHs B raiysi
HoTapiaTy. HaBeneHo OCHOBHI (DYHKIIIOHAIbHI MOJKJIMBOCTI MpoTrpam, sKi
BUKOPUCTOBY€E HOTapiaT Ha Teputopii Ykpainn. CHopMybOBaHO OCHOBHI
(yHKIIOHATBH1 BAMOTH JI0 MPOTPaAMHOTO MpoayKTy. Ha ocHOBI aHai3y, 1110
OyB NpOBEJCHUI, BCTAHOBIICHO, UL CepH HOTApiaTy MOKHA CTBOPIOBATH
MTOBHOI[IHH 1 TPOTPaMHi IIPO Ay KTH.

Jlitepatypa

1.  HOwmxkosa E. IO. Hactonbnas xuHura sHoTapuyca./ E. FO. FOmkosa.
—M., 2003. — 80c.

2.  Horapiat[EnextpoHHuit pecypc] - Pexum JOCTYIIY:
http://zakon2.rada.gov.ua/laws/show/3425-12.
3. Horapiyc[EnexTpoHuuit pecypc] - Pexum JOCTYIY:

http://www.pravo.vuzlib.org/book 71684 page_66.html.
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PE3YJIbTATBI UCCJIEJOBAHUSI MATEMA TUYECKO
MOJEJIX CO3JAHHOU HA OCHOBE AHAJTU3A
JUHAMHUKHU S KOHOMHUYECKOU CUCTEMbI

Yenuose Mepab Axaxues. Hncmumym mexanuxu Mawun, yi. Munoenu 10, Tounucu,
0112, I'pysus, men. 2965316, merabchelidze@yahoo.com

B 19-om cronetne, T. Mantyc, C.®punmaH 1 MHOTHE JpYTHE TIPU3-
HaBaJM CYIIECTBOBAHHE KPHU3UCHBIX ILHUKJOB, T.€. KOMIIOHEHTA KOJICOaHMIA
B DKOHOMHUKE. TeM He MEeHee, OCHOBATeJIM KIaCCHYECKOH 3 KOHOMHMUYECKOM
mkoJysl A. Cmut u 1. Puxapao o TBepriz BO3MOKHOCTb TJI00aIBHBIX 3 KOHO-
MHYECKUX KpU3UCOB. HecMOTps Ha MPUHATHIX MEP MOJUTUKOB, YKOHOMHUC-
TOB, OM3HECMEHOB U MHUCIHMTeNel-TeopeTnkoB K. Mapkca (karmutan), J[x.
Keunnnca (perymupyembiii kanutamusm), M. Opumena (MoOHUTOpHAas
Teopusi), SKOHOMHUYECKMII MOAbEM BCEerJa 3aKaHYMBAeTCs CHAZ0M
(peuecueit). ChopMHUpPOBaHHBIC THIIOTSTHISCKUEC TMPUYUHBI, BBHI3BIBAIONINE
KPU3HUCHl OCTAIOTCS HENOKAa3aHHBIMU, TO €CTh "UEpHBIA AMUK" OCTaeTcs
HepacKpbIThIM. 3aMuBUT 1996, Mokyp 2003, bannok 2009, baxnep 2010,
Bap6ep 20011 momgepKkuBarOT, 4TO SKOHOMHUKA BCETIA COJAEPKUAT KOMIIO-
HEHT KOJICOaHMII M €CTeCTBEHHO BMECTO OOpBOBI ¢ KOJICOAHMSIMH B
SKOHOMHKE, HAM CJICAyEeT M3ydaTh M YYUTHCS HCIIOJIH30BaTh X - [1].

JleiicTBUTe TbHO, HEMOCPEC TBEHHOE HAOIIO IcHUEe HA IMHAMUYECKUX
nporeccax B 9 KOHOMHKE MOKa3bIBAE€T, YTO B3aUMOJCHCTBHE MPOMU3BEICH-
HOTO TIPOJYKTa W JAEHer (ToBap-ACHbTH-TOBAp) MEXJAY NPOU3BOACTBOM U
PBIHKOM SIBJISI€TCS LM KIMYECKUM MpoLeccoM (KoJsiebaTesibHbIM IBHXKEHUEM )
[2-5]. D10 naeT BO3MOKHOCTH, ¢ MOMOIIBIO Mu((epeHnanpHOro ypaBHe-
HUSI HAUMHAsl CO BTOPOTO MOPsJKa, ONUCATh JUHAMUKY OCHOBHBIX IpOLECC-
COB B DKOHOMHUKE [2], MOJMOOHO DJICKTPOMATHUTHBIX, OTITHUYECKAX, TEPMO-
JIMHAM MYECKUX U MEXaHUICCKH X CHCTEM.

d*x dx
—+2h—+q> (x+px°) =1 (t o
e i q, (x+px7)=1,(t)

MeTozioM MaTeMaTHYeCKOTO OSKCIEPHMEHTa II0Ka3aH, 4YTO KOTrla
00beM HPOU3BEACHHOTO TOBapa M €ro TeMIl (YacToTa ) MOJa4YHd Ha PHIHOK
COOTBETCTBYET NMOTPEOHOCTH PHUHKA (HACTPOCHUHIO MO Tpeduteseid) (., TO
npu HauMmeHsblueil 3atpate cpencts f,(f) ycraHOBIMBaeTCS MaKCHMaJbHBIN
06bpeM ToBapoobopoTa X puc. | yuactok be. B motpebHOCTH pHHKA TOApa3y-
MeBaeTcsl He TOJILKO JKEJaHUE MEPHOMYECKOro IPHOOPETeHHUs ONpe/eieH-
HOTO 00beMa ToBapa, HO M cpelcTBa (BOBMOXKHOCTH) MO3BOJISIO MIKE Kea-
€MBbIC MOKYIKU. 3aHIKCHHBIH TOBAPOOOOPOT COOTBETCTBYIOIIETO N0 Pe30-
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HAHCHOTO ydYacTka ab, ¢ TOYKH 3peHHs IKOHOMHYECKOTO COOOparkeHHS,
BBI3BAH JIC(QUIUTOM MOCTABJIEHHOTO TOBApa, a Ha 3a pe3oHaHCHbIH Cd n3-3a
3aJI0KEHHUS TOBapa CBS3aHHOTO C HM30BITOYHONW NMOCTAaBKOW. YBeNIMUEHHE
fo(t) HeckoNBKO pa3 MPUBOUT K yBEJUYEHHIO OOBeMa TOBapoOGOpOTA
yuacTkoB ab u cd 10 ypoBHS bc HO 3TO HEBUTOJHO W3-32 JIOMAJHH TEJHBIX
MOBBIIIEHHBIX 3aTPAT, KATOPAas XapaKTepHa HEPUHOYHOM, TO TAIMTAPHOU H
XPOHUYECKH PEIIECCHBHON YKOHOMHKE.

X
X
//-' iy e
a a_——
0.9 1 1.1 fr-‘:/qm 09 l l fm/qm
Puc.1- Pe3onancHasi kpuBas Puc.2 - Pe3onancHasi kpusast
JINHEHOI cucTeMbI HeJIMHeiHOH cucTeMbl

Ha ycToiiunBOCTH 3 KOHOMHUYECKOHW CHUCTEMBI, PEIIAIOUICE BIMSIHUE UMEET
HAcCTpOoeHHe (NCHXMKa) MOTPEeOHTEeNsI, KOTOPOE HEIMHEHHO CBSI3aHHO C
TEMIIOM II0Ja4¥ TOBapa Ha pPHHOK. I[ICMXMKAa HWHEPIHMOHHASA, MOITOMY
YeJIOBEK MOCTENIEHHO HacTpauBaeTCd HAa TOBAp U 10 Mepe MPHUBUKAHUS, C
y4eTOM BO3MOXHOCTH, Oojblle M dame ymorpebusier ero. HenmueitHoe
OTPEGUTE ICKOE HACTPOCHHE BXC, B MATEMATHYCCKOH MOJIEIH YKOHOMHUYEC-
KOM CHCTEMBI, BBIpAXKEHO B Buje ckeneTHOW kpuBoit fb puc.2. Henmueii-
HOCTh BBI3BIBACT MOSIBJICHHE [BYX CTAOMIBHBIX PEXKUMOB (Pa3BUTON CH u
orpaHndeHHO# §d) mpu OJHOM M TOM XK€ TeMIIe ( OAaYH TOBapa.

%
X
a ~ a—" [
e = | = a| """-1.,_,_
0.9 1 1.1 fo 0.9 1 1.1 fa/do
Puc.3- Pezonancuas kpusast npu  Puc.4- Pe3onancnasi kpusas npu Mea-
OHCTPOM M3MeHeHHii TeMmna JIEHHOM M3MeHeHHUsl TeMIa MoAa4YHn
Moa4u ToBapa TOBapa, HO MPH 00JILIIOM LIare

Ha puc.3 noka3aHa pe3oHaHCHas KpUBas, KOTOpas MOJydaeTcst Ipu ObIc-
TPOM H3MEHEHHs TeMma (IepHOAMYHOCTH) MOJAa4YM TOBapa Ha PHIHOK. B
JAHHOM Cllydae, U3-3a HeJJOCTOTOYHOCTH BPEMEHH, M0 TpeOuTeNib He ycIie-
BaeT MPHMBUKHYTh K TaBapy. CreJoBaTebHO, TOBApOOOOPOT HE pa3BUBaACT-
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cs. IlosToMy pe3oHaHCHass KpuBas UMeEET €]Ba 3aMETHBIM MUK puc. 3. A
MpH MOCTPOCHUU PE30HAHCHOM KPUBOM, MPU MEAJICHHOM U3M€EHEHUH yBeIH-
YeHHUs TeMIla MoJa4d ToBapa, HO 3-4 pa3a yBenMYEHHOM Iare puc.4. He
HOSBISIETCSI C-e-D yyacTok (peskrM ) Xapak TepHbIH HETMHEWHBIM CHCTEMAaM.

Ha ocHOBe aHami3a MaTeMaTU4ECKOTO 3KCIIEPHUMEHTA YCTAHOBJICHO,
410 B 00JacTH €b puc.2. ocTpoe M3MEHEeHHE MapaMeTpoB: BEJIUYUH MPOU3-
BEICHHBIX NPOIYyKTOB X, TeMIla 00ECHECUCHUs PUHKA TOBAPOM (O, PBIHOY-
HOTO TpeOOoBaHUs (HaCTpOeHHs MOTpeOuTeNei) ¢y, K03 PUIMeHTa HAIOTOB
2h u onepatuBHoro ympasienus fy(t) mpuUBoAMT K HapyIICHUIO YCTOWYH-
BoCTH cucTeMbl. OCOOCHHO HEIONMYyCTUMO OCTPOE M3MEHEHHE HACTPOCHUS
noTpeOuTe s (ITaHUKa, PEBOJIOLUH | T.11.). B TAHHBIX CiTydassX MEHSCTCS HE
TOJLKO (opMa CKelleTHOM KpuBo#l eb pmc.2. HO W pe3bko MeHsercs
HacTpoeHus obmiectBa (motpebuTeseii). B obmactu €b He3HauwTE b HBIC
W3MEHEHHS BBIICNICPEUNCICHHBIX ITapaMEeTPOB BEI3MBAIOT PE3KHH CKAdOK
ot cb k gd. He3naumTenpHOE CHMI)KEHHE TOBapoobopora B obmactu hd
(YOUTKH ) IPUBOMT COKPANICHHUIO TIPOU3BO JCTBA U YBOJLHEHHIO 00CITYKH-
BAIOIIETO MepCcoHana (MOBBIIICHHIO 0e3paboTrIly), T.e. emle 0oJiee CHIDKAET
HOKyHaTeNbHYI0 CIOCOOHOCTh pUHKA MPUBOIAIIIEE Ja THEHIIEeMY CHUKEHHIO
TOBapo0oOOPOTa M TaK Jajiee MPOIecC MOBTOPSAETCS, MOKA HE YCTAHOBUTCSA
paBHOBeCHE MOTPEOHOCTH PUHKA M TEMIIa [MOJAYd TOBapa Ha 3aHIKCHHOM
ypoBHe ToBapoobopoTa. O6patHsiii nepexos ot gd k Ch yBeMueHreM CHIIbI
ynpasnenus f,(t) (cy6cumausmu) npaktuaecku He Bo3MoxeH. Heo6xommo
CHIDKCHHE TOBapoOOOpOTa, T.e. CHW)KEHHE IPOU3BOJACTBA M YBOJILHCHUS
o0ciykuBaroIero nepconana (mokortepamnus). CuctemMy ciieryeT BEpHYTh
UCXOJHYIO TOJIOKEH 0. YOe IMTeIb HO MOKHO CKa3aTh, YTO CTOYKH 3PCHUS
HOPUYMHON BBI3BIBAIOIINIA KPU3UCOB B 3KOHOMHUKE ydacTok eb sBisiercs
BEChbMa OTIACHBIM U €ro Hasxo m30eraTs. [{Jst cTaOHIIBHOCTH 3KOHOMHYECKOH
CHCTEMBI HEOOXOIMMO C OJIHOI CTOPOHBI, CTAOMIbHOE HACTPOCHHE olmiec-
TBa U C JPYroi CTOPOHBI, MUHUMYM paHbllle, Ha 2-3 roJa CIpOTHO3UPOBAThH
O’KHIaeMO€ M3MEHEHHE HACTPOCHHUS O0IIecTBa M Pa3sBUTUS NMPOMU3BOICTRA.
OTo JacT BO3MOXHOCTh YHPABIMIOIUM CHJIAM IOCTCIIEHHO M IUIABHO
peann3oBaTh HEOO XOAMMbIe KOPPEKTHBHI HY KHBIX apamMeTpOB.

B npuHIHIIE, MOIYYEHHBIX PE3yJIbTaTaX MPAKTHYECKH BPOJEC HOBOTO
Huyero Her. Tak Kak it CTAOMJIHOCTA DKOHOMHUKH, TAK WM HHA4Ye, UX
JaBHO yYHTHIBalOT. OZHOKO BCE 3TH MapameTpbl MOJYYCHBI C MOMOIIBIO
MaTeMaTHYe€CKOM MOJEIH CO3JaHHOW Ha OCHOBE HEIMHEWHON CHUCTEMBI
BTOPOTO MOPSIKa, KOTOpasi HATIII THO TOKA3bIBAIOT, IIPUYHHBI BO3H HKHOBE-
HHSI BO3MO>KHOTO SKOHOMHYECKOTO Kpr3uca (crama).

Pe3ynpTaTel MaTeMaTHYeCKOTO MOJCIMPOBAHMS JIOBOJIBHO XOPOIIO
COBMAJAIOT C JUHAMHYECKAMH IPOIECCaMU 3KOHOMUYECKOH CHCTEMBI, B
YacCTHOCTH IIPOIECCaMHU TOBapO-ICHEXKHOTO 000pOTa MEXIy NPOU3BOI-
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CTBOM M MapKeTHIoM. JlaibHelllee YyTOUHEHUE MAaTeMaTHYeCKOd MOJeIu
JacT BO3MOXHOCTh IOJTy4HTh Ooyiee KOPEKTHBIE MHapaTeTphl, KOTOpHIE
obecrnieuyT CTaOWIbHBIE MPOLECCH TOBapO-AEHE)KHOTO 000poTa U
u3bekaHue KPUTHUECKMX PEXHMOB. YMEHBIIEHHE PHCKAa pPELeccHud B
9KOHOMMKE MMEET OOJIbIINE 3HAUYEHHE, KaK JJI1 OTICJIbHBIX QUPM, TaK U B
MaciuTabe Uit CTpaHbl U MUpa.
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MOJEJIIOBAHHSA ITPOLECIB OXOPOHU KOPJOHY
TA 3ABE3ITEYEHH! BE3IIEKH KOPTO HIB.
orJjsa MOAEIEN

Ylpau I.B., 2[pay OII.
X venvnuybruti nayionanenuii yrisepcumem, cogitare@list.ru,
2Hayionansna axademis JJepacasnoi npuxopoonnoi cnyscou Ypainu im.
b . Xmenvrnuyvkozo

SIk  BiIOMO, OXOpOHa JEpXXKaBHOTO KOPJOHY € OJHI€I0 3
HaWBOKIMBINIMX QYHKITH JepKaBH MO0 3a0e3neucHHs Oe3nekn Y KpaiHu,
sKa BKJIOYa€e B ceOe 3MIHCHEHHS MOJITHYHUX, ¢KOHOMIYHHX, TPaBOBHUX,
BINICRKOBUX Ta IHIMNX 3aXOAIB IIOJO 3aXUCTy IHTepeciB JAepiKaBH,
CyCHiIbcTBA 1 OCOOMCTOCTI B HPHKOPAOHHHX mpoctopax Ilpm mpomy
OCHOBHA POJIb HAJIGXKHUTh NMPUKOPAOHHIN ciyx0i YkpaiHu, RiIbHICTs SKOT
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TPYHTY€TbCSA Ha BIMOBIMHUX TEOPETHYHHX PO3pOoOKax i OaraToBiKOBOMY
JIOCBiIi 0XOPOHU AEPKABHOTO KOPIOHY.

Jna GaraTboX JIep)kaB y JaHHH Yac akTyalbHOIO € mpobiema
6opoTOM 3 TOCTIHHO 3pPOCTAIOYOI0  MDKHApOJHOIO  3JOYHHHIC TIO
(Tepopusm, KOHTpabaHa, HeJie rajbHa Mirparis Ta iH.).

MoemoBaHHs MPOIECiB OXOPOHU KOPJOHY, 3a0e3Me4eHHs Oe3IeKH
KOPJIOHIB CII0YaTKy BHKOHYBAaJIOCS B paMKax JIOCII/[DKEHHs omepariit [1],
110 B HAHKOPOTINi TSPMIHU JI03BOJIIIO OTPUMATH MEBHI pe3yibTaTu. [IpoTe
B [IOJIAJIBIIOMY, B CHJIy PO3MUTOCTI 00'€KTa OCIIHKEHHS, IIe TIPU3BEJIO 0
nepeKocy B OIK MepeBaKHOTO BUKOPHUCTAHHS METOJIB, THTIOBHX MPHU aHAJi31
OoioBHX Jilf, aje He 3aBXIM HPHUCTOCOBAHUX 1O Teopil 1 MPakTHKH
OXOPOHH JIeP>KABHUX KOPAOHIB.

IcayBanHs cnemm¢ ivHOT 00MacTi AiMBHOCTI mepemdadae TaKOX
CTBOPEHHS CIELiali30BaHMX MoOJeNed, sKi OIHCYyIOTb BCi CYTTeEBI
napameTpu i pakTopH, 0 BIUIMBAIOTH HAa OE3MeKy Jep>KaBHUX KOP IOHIB.

[piopureToM y w1pOMYy ODIAI € HE MMHUPOTA OXOIMJIEHHS
onyOJikoBaHKX POOIT, a crpoba PO3MIIHYTH CydacHi 0a30Bi poOOTH, AKI
MO>XYTb Oy TH IIOKJIa ICHI B OCHOBU IIOTPaHOMETPHUKH.

CxJylaJHICTb TIPOLECIB, IO MPOTIKAIOTh B IPUKOP JOHHU X IPOCTOPAX,
ix cmabka QopmamizoBaHICTh, NPHUIYCKAaE 3aCTOCYBAaHHSI KOMIUIEKCHOTO
HiaX0 Ty, 3aCHOBAaHOTO Ha BHKOPHCTAHHI MaTeMaTHYHUX, HpOpMamiifHHX
MoJene, crieHapiiB i eMmipnuHUX MaHuX. HasgBHa eMmipudHa iHpOpMalis
MoOXxe OyTH BHKOPHCTAaHA I MEPEeBIpKH MOJeNeil. Y cBOIO "4epry, MoJjemi
MOXYTb BHKOPHCTOBYBATUCS AJII OOIPyHTYBaHHS CIIEHAPiiB.

IorpanoMeTpuuni MoOJeNni pPoO3pOOISIOTECS 3 METOK peanizamii
HACTYNHHUX (YHKIilf MOJemoBaHHs [2]: AecKpUNTHBHA abo Mi3HaBaJbHA (3a
paxyHOK abcTparyBaHHS MOJEINb J03BOJISE IOSCHIOBATH CKJIAJHI MpOLecH
peanbHOCTi), MpOorHocTHYHa (mependayeHHss MaiOyTHiX BJacTHUBOCTEH i
CTaHIB MOJENBbOBAHMX CHCTEM) 1 HOpPMaTHUBHA (HO3BOJSIE TOOYIyBaTH
HOPMATHUBHUI 00pa3 iCHYIY0T CHCTEMH).

KnacudikyBati morpaHOMeTpUYHI MOJENI MOJXKHA, 30KpeMa 3a
TAKAMU ITifcTaBaMu [2, 31:

1. 3a MacITabOM peabHIUX CUCTEM

- piBHS JepkaBH (MOJIEIO BAHHS il JEK1JIbKO X BiIOMCTB);

- pIBHS IPUKOP AOHHOT CITyX0WH;

- piBHS perioHy;

- piBHA ipo3ainy;

- piBHS IPUKOP AOHHOTO HapsAy (TeXHIYHOTO 3aco0y).

2. 3a IpUKOPIOHHUMH 3aBIAHHIMU :

- MOJIeJIi 3aXHCTY Ta OXOPOHH KOPJOHY;

- MOJIeJI1 PEKHMY KOPJIOHY Ta MIPHKOPAOHHOTO PEXHUMY;
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- MOJICJTi PEKUMY B IIYHKTAX MPOITYCKY;

- MoJeJi peKUMY BUKIIIOYHOI (MOPCHKOT) EKOHOMIYHOT 30HH;

- 3a BUJaMH 3a0e3reyeHHs 1 T. 1.

3. 3a mpeAMETOM yIpaBIiHHA :

- BJACHEC IOTPAaHOMETPUYHI MoOJeNi (MOJICIIOBAaHHS MPIMHUX Ta
iHGOpMAaIIHU X BIJIMBIB HAa 30BHIIIHI CYy0'€KTH ),

- IOTPaHOMETPHYHI OpPTaH i3aIiiH1 MO I JIi.

4. 3a BUJaMH IisTBHOCTI:

- OTepalifiHi MOJeNi: ONTHMIi3alliil i ICHyloOUMX CHJI i 3aco0iB;
MOBCAKICHHOT Ta TIOCHJICHOT OXOPOHHM KOPJOHY; MPUKOPIOHHOTO IIOIIyKY
Ta CHeliaTbHU X OTIepalliif i T.1.;

- IPOEKTHI MOJIeNi (ONITHM 13allis M TaTHOTO CKJIady CHJI i3aco0iB).

5. 3a MeTo JaM¥ MOJIEIIIO BAHHS |

- TEOPETUKO-IrpoBi Mogedi (HEKOOMEpaTHBHI, KOOIEpaTUBHI,
MOBTOPIOBaHi, iepapXiuHi, pede KCUBHI irpn ),

- onTUMi3aliiiHi MoJeni (Teopis WMOBIpHOCTEH, Teopis onTUM i3aii,
midepeHNiiiHi piBHAHHA, ONTHMAaJlbHE YMPABIIHHA, JIOTIKO-JTIiHTBIC THYHE
MOJICJIFOBaHHSI Ta iH.).

B oxpemy rpymy ciig BHIUIMTH KOHIENTYalbHI MOJCN, Je
BUSBJIIIOTBCSA Ta HA SKICHOMY 1 KUIBKICHOMY pIBHSAX aHali3yIOThCS
(haxTopw, MO BILUMBAIOTH HA MPUKOPJOHHY Oe3neKy; (HOpMYIFOIOTCS IIiJIi
Tl TPUKOPJOHHUX CHUCTEM, BiMMOBimHI M kpuTepii i 1.4, KoHmnenTtyambHi
MOJIeT 3a3BHYail po3pOOITIOTECS (PaXiBISIMHU B 00JIaCTi AepKaBHOT O€3MeKH
1 OXOpPOHH KODPJIOHY, IOPHUCTAMH, IOJITOJOTaMH, €KOHOMICTAMH TOIIO.
Konnentyamsai moxeni po3pobmamn C.Xagman («AHani3 iMMirpanifaoi
nomtukmy), ['erpi Bimric («Ominka edexTBHOCTI O€3MeKH KOPIOHY MK
nyHKTamMu npomnycky»), Lymos B.B. («Iadopmaniiino-matematnyna
MOJeNb 711 OOIpYHTYBaHHS PIBHIB MPUKOPAOHHOI Oe3mexu»), IBneBa A.,
Hogikos /I.A., JletyHoBChKkH it B.B. Ta iH.

PosrnssHeMo MaTteMaTd4Hi MoJeJi B cdepi NPOILECIB OXOPOHHU
KOpJOHY Ta 3a0e3rmeyeHHs 0e3ne K1 KOPAOHIB.

1. Mo zieJti 0 XOpOHH KOPJIOHY .

JI.Beiin 1 A.MoOTcKiH B cTaTTi « AHadi3 HarioHAIBHOT Oe3neku CIIA
- MEKCUKaHCHKU U KOPIOH» [4] omucaiy ONTHMI3aIliifHy TeOpETHKO-IrpOBY
MOJIeNb, IO JO3BOJIIE MIiHIMi3yBaTH HMOBIPHICTH O€3kapHOTO B'i3Ay Ha
teputopito CIIIA Tepopwucrtis.

VY exoHomeTpuuHii Moaeni [5] M.AHmpKenyydi aHami3ye BIUIMB i
npukopronHoi cmyxk6u CIIA Ha moTik HenerampHOI —Mirparii,
BUKOPHCTOBYIOUH 3BiTHI AaHi3a nepioa 1972 - 1993 p.p.

V¥ poborti [3] onucana MaTteMaTHyHa MOJENb OXOPOHH KOPJOHY Ha
JUISTHIN TPUKOPIOHHOTO MiApo3/ity. B sAkocTi kputepiiB eheKTHBHOCTI
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BUKOPHUCTOBYIOTECS: HMOBIPHICTh HEJOMYILICHHS NOPYIICHHA KOPJOHY,
3a0e3neueHHs BIACHOT Oe3Mme K.

2. Mogeni onTtuMmizamii 3acTocyBaHHS PYyXOMHUX HMPUKOPIOHHUX
3ac00iB.

VY po6oTi [3] po3risfHy Ta aHTaroHiC THYHA Tpa, B SKill MPUKOPIOHHA
CTOpoHa o0upae uac J00M (CTaH NOroJM) 3acTOCYBaHHS Py XOMOTO
MPHUKOPJIOHHOTO 3ac00y (030py).

B. KpeitHoBnu Ta iH [6] po3poOWiM irpoBYy MOJETb OITAMI3alii
TPA€EKTOP il MOJMBOTY OC3MINOTHHX JITANbHUX anapariB IPH IMaTPYJIO BAHHI
KOPJIOHY.

3. Mo neni NpUKOPAOHHOTO TIONIYKY.

Ipo6iemoro momryky oO'ekTiB mouami 3aiMaTHUCS B POKH JIPYTOi
CBiTOBO{ BilfHH. Y MOJANbIIOMY NPHUKIAJHI IOIIyKOBO-IrpOBi 3aBJAHHS
CTajii MpeIMeTOM BUBYEHHS B JIOCiDKe HHI onepariii [1].

VY poboTi [7] BupimeHi 3amaui onTuMi3alii TpaeKTOpill yXuUJEeHHS
OJMHOYHO1 (ONTUM i3allifiHa 3a7a4ya, MMHAMI4HE MpOoTrpamMyBaHHs) i [PyHOBOi
(irpoBa 3aja4a) Iiled HAa TJIOHMHI Ta B MPOCTOPI BiA BHABJICHHS
HepecifyBadeM 3 00MeKEHOI0 30HOIO CIIOCTEPEKEHHs (K0JIo abo CEeKTop) B
YMOBAaX 3aCTOCYBaHHS 11 1JIMH OMMIJIKOBH X IIEPEIIKO].

Hlukin i Uxaprimsini [8] 3BepHym yBary (axiBIiB Ha KOMIUICKCHE
BUPIMICHHS IIOITYKOBHX 3aJad - MOEJHAHHI MaTeMaTHYHHX METOXIB i
KOMI'IOTepPHUX TEXHOJOTiH, MOMAaBINM OTAA TCOMETPUYHHX METOMIB
KOHCTPYKITilf, pEKOMEHJIOBAaHUX JI0 BUKOPHUCTAHHS UL PO3B’SI3aHHS 3a7ad
JMHAM I9HOTO TIOIIYKY.

VY po3Butky reometrpuynoro miaxoay [9] ukin i bepe3in 3Haimm
psAA MOIIYKOBUX 3afad y MPHUIYIIEHHI, [0 MONIYKOBI CHCTEMH MAalOTh
nepeBary y IIBHIKOCTI Ta HIykaHi o00’exktd - y moiHpopmoBaHOCTI
(mryxaHoMy 00'€KTy 3aBXIM BiIOMO MICIle PO3TALIyBaHHS BCiX MOIIYKOBHX
CHCTEM).

Yombeprn [10] posmismae  Oap'epHi  irpH, SAKI  MOXYTh
3aCTOCOBYBAaTHCS NPU MOJETIOBaHHI 3aJad MOPCHKOTo  (PIiYKOBOTO,
OJIHOPITHOTO CYXOIYTHOTO KOPIOHY).

MartemaTiuHa MoJeib 3abe3meueHHs Oesneku aepomopty [11]
3aCHOBAaHA Ha l€papXiUHUX irpax (mepmmil xix poOuTh ciyxba Oe3mekn) i
BUKOPHCTOBY€ OaitecoBChKy piBHOBary Illtakem0epra.

VY mociOnuky [3] po3rmimaeTecs MOJENs MHONIYKy (TOIIYKOBOI
omeparii) Ha CyXOMyTHIA IiIAHII KOPAOHY, MPHU3HAYEHA UL 3aBYACHOTO
IUTIaHY BAaHHSI.

Otxe, npobiemu 3abe3neueHHs] Oe3NeKH Iep>KaB y MPUKOPIOHHUX
HNpOCTOpax HOCSITh KOMIUIEKCHMH XapakTep 1 3ajexaTh BiJi MHOHHH
¢daxtopiB (MDKHapoJHe Ta HaIiOHaJbHE 3aKOHOJABCTBO, COI[iajbHO-
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eKOHOMIYHI Ta TONITWYHI (AKTOPH, MOMNJIMBOCTI Ta TaKTHKAa Jii
HNPUKOPJIOHHHUX CHII i cy0'eKTiB BIJMBY 1 T.A.) JI7Is 0 TpUMAaHHS aJeKBaTHUX
NOTPAaHOMETPUYHUX MOJEJICH BaKIIMBOIO HEOO XiTHOI0 YMOBOIO € MO0y I0Ba
KOHIENTYaJbHUX MoOJeNed i3 3ajydeHHsM (axiBUiB pPIBHUX HAYKOBHX
TCLIUITITIH.

Jlo Terep po3po0JieHO CyvacHi MaTeMaTHYHI MOJIE T YHIBEPCAILHOTO
xapaktepy (MOJeJIi MONIyKy, epeciiyBaHHs 1 HaBe ASHHsI, irPOBi MOJEJ 1
T.J0), 110  JO3BOJIIOTH  OITHUMI3yBaTH  3aCTOCYBaHHS  OKPEMHX
NPUKOPIOHHUX CHJI Ta 3aco6iB. Cmig 3a3HaunTH OOMEXEHY KUIbKICTh
KOMIIIGKCHUX MOJeNiell  OIIHKA e()EeKTHBHOCTI Ta ONTUMI3aIii i
NPUKOPJIOHHUX CHII Ta 3ac00iB Ha Pi3HUX PIBHAX YIIPABIIiHHSA.

JlitepaTypa

1. Teiimep 1O.b. BBenenue B Teopuio HccCieA0oBaHHA omnepanuid. M.:
Hayxa. I'JI. pen.¢us.-mat.aut., 1971. C.24-25, 263-264, 271-274.

2. HoBukoB A.M., HoBukoB J[.A. Metomonorus. M.:CUHTEI", 2007.
668 c.

3. lllymor B.B. Beexnenue B oOuryro morpanoMeTpuky. M.: KHmkHBIH
noM «JIMBPOKOM», 2011. 240 c.

4. W L., Liu Y., Motskin A. Analyzing the Homeland Security of the U.
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http://www.stanford.edu/~amotskin/index files/USM Boder:pdf.

5. Angelucci M. U. S. Border Enforcement and Net Flow of Mexican
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9. Iuxun E.B., bepesun C.b. Tlouck o006bekToB, JIuHamuka.
T'eometpusy. I'paduxa // OyHnaMmeHTanbHAss W NPHUKJIAaJHAs MaTeMaTHKA.
2005. T.11. Nel. C. 3-34.

10. Washburn A.R. Barrier Games // Military Operations Research,
15(3), 2010, pp.31-41.
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11. Pita J., Jain M., Marecki J., Ordonez F., Portway C., Tambe M,
Western C., Paruchuri P., Kraus S. Deployed ARMOR Protection: The
Application of a Game Theoretic Model for Security at the Los Angeles
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PO3B’A3KY 3BOPOTHHUX 3ATAY
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Hegagicko  cnexmu  nupiz, mawouu

peyenm, ma 4u MONCHA HANUCAMU

peyenm, CKyuwimysaeuiy nupie ?
Puuapo Deiinman (1964)

B poboti aBTOpaMmH TpoOaHaNi30BaHI NPUYUHM HECTIHKOCTI
HEKOPEKTHUX 3BOPOTHHX 3ajad. BimMideHo, mo BHXiAHI JAaHI HEKOPEKTHO
MOCTAaBICHUX 3aJad OJCPXKYIOTHCS 3a3BHYAil B pe3ylbTaTi BUMIPIOBaHb i
MICTATH BUIAAKOBI Mo XuOku. Tomy mpu moOyIoBi HAO JIMXKEHU X PO3B SA3KiB
1 mpu oumiHmi iX MOXMOOK, B 3aJeXKHOCTI BiJ XapakTepy BHUXiIHOI
iHpopMaIllii, MOKIUBUI K HeTePMIHOBAHWHA MiAXiM, TaK 1 IMOBIPHICHHUH.
OnHak aBTOpU CXWBIIOTHCA IO JyMKH, IO OCKUIBKM EKCIIEpPHMEHTalbHi
JIaH1 3aBKIW BUIIa/IKOBI, O UTh IIl IPUPOTHOIO € OCTAHOBKA 3BOPOTHUX 3a 124
B paMKaX Teopil CTATHCTHYHOI OI[iHKM HeBimoMuXx mapaMmerpiB. Came
CTOXACTUYHICTh QOPMYBaHHS JAHUX € MPUINHOIO HECTIHKOCTI pO3B’sSI3KiB.
CyTp HeCTIiKOCTi, fKa € (yHZAMEHTaJbHOIO TPOOIEMOI0 PO3B’SI3KY
3BOPOTHHX 3a]a4, MOJTa€ B TOMY, IO B MEXaX HNPHUPOJHUX BiIXUICHB
BeJMUUH (MOXUOOK BHMIpIOBaHb, (IyKTyami Imymy i T.II.) 3 JaHUMH
CHOCTePE)KEHHS IPUOJM3HO B OJHAKOBIA Mipi y3romKyeThCS MHOKHHA
MOKJIMBHX OLIHOK BHXiTHOI 0 00’€KTa, BKJIIOYAIOYH i Ti, sIKi Bigx Hboro
CYTTEBO Bipisusorses [1].

OuinnMo HecTIHKiCTh JiHIHHOT Mozeni GOopMyBaHHS AAHUX THITY
CHUCTEMH JIIHIHHN X ajrebpaiunuXx p iBHsHb (CJIAP).

A=y, @
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ne A - npsamoxyTHa MaTpuis miicHEX umcen posmiprocti N XN, BekTOpP
neizomux (06°ekt) X € R", Bextop mannx crocrepexens Y € R". Slkmo
3amicTh cucteMu (1) HacmpaBi pO3B’A3yETHCS CHCTEMa

A(X+AX) =Yy + Ay, )
TOOTO eJeMEeHTH ILIyKaHOTo BeKTopa i mpaBoi wacTwHH (1) MaroTh Aeski
HeBinomi abcomothi moxubku (AX,AY Bimmosimmo), mo 3amexaTe Bix

TOYHOCTI KOHTPOJIbHO-BUMIPIOBAJILHOT ammapaTypu, MAEMO HEPIBHIC Th

A A

I I )
X I

me C(A) - umcmo obymommenocti matpuui A. I3 mepismocTti (3)

BUIUIMBAE, MO /UL MATPHIh 3 BEIMKHAM YHCIOM OOYMOBJIEHOCTI BiZHOCHa
noxnOka po3B’S3Ky CHCTEMH pIBHSAHB (2) MOXeE 3HAYHO IIepPEBHIIYBaTH
BiJIHOCHY ITOXHO Ky B IIPaBiif 9ac THHI.

Binpm 3MiICTOBHI pe3yibTaTH MOKHA OTPUMATH NPHU OOYHCICHHI
abcomoTHOT MOXMOKK po3B’si3Ky [2]. AGcomoTHa moxubOka, abo paaiyc
JoBipuoi 06sacTi 30ypeHu X po3B’si3KiB, TOPIBHIOE

1
[Ax]| < —]Ay.]. @)
o-min
e Gmin >O -  HalMeHIe CUHIYJLIDHEC 4YHUCIO y CHHIYJEIPHOMY

poskmananni matpuni A, ”Ayr” - nomxwuHa npoekuii AY Ha paHroswmii
npoctip Matpumi A (s (1) maemo ”Ayr”: ”Ay”) B upomy Bumagky

inmKkaTopom «moranoi o6ymosnenocti» € 0< o <1, npuuomy uucrno

00yMOBIIEHOCTI OB sI3aHE i3 CHHTYJSIPHUMH YUCJIAMH BHPA30M

(o2
C(A) = Tmx | ©5)
min
I O oy Omin - BIIMOBiIHO HalOinblie 1 HaiMEHINE CHHTYJIAPHE YHCIO

matpuui A . Ockinbku HopMa ”Ay” Moke OyTH OIliHeHa i3 MaTepialiB

eKCIIEPUMEHTIB JOCTAaTHBO TOYHO, 3a (opMmyrnoio (5) MOXHa BH3HAYUTH
a0COMOTHY MO XUOKY PO3B 3Ky .

HeoOxiHO BiM3HAYMTH, MO TyT NOBXKHHA ”AX” 3aJIEKUTL HE

TUIBKKA Big BEIMYHHU ||Ay||, ane i Bix manpamy sekropa AY. s
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imocTpartii posrnsemMo morano o6ymosineny matpumo (C(A)=86,99)

(6) i poss’s3ox CJIAP s pisnx BexTopis b, .

A< 7] g t(A) = 2 6
= y e = .
4 3 ®©)
7
Hexaii b0 =( j - TouHe 3HauyeHHs npaBoi yactnau CJIAP, Toai Tounwmit

pO3B’A30K cucTeMu X, =(1j. Skmo xoediieHTH MICTATP MO XUO KK

7,20
3,08

BUMIpIB, HAMPHUKIAI b1 =( J i TOBKMHA BEKTOpa MOXUOOK BHMIp iB

1,00

HETOTaHWil pe3ylnbTaT, amke He3paxaoun Ha Bemke uncio C(A),

4] _ ool

[XI vl

BUMIpax oJiepxaHi KoeQillieHTH b2 2(

0,02
||Ayl||:0,22, TO 30ypeHHid pO3B’I30K OyIe Xo:( j Ile

=0,03. Hexait Temep mnpm OiTbIl peTeTBHHUX

6,97
3,05

j, T00TO JOBXHWHA BEKTOpa

-0,22
HOXHOOK BHUMIPIOBAaHb ||Ay2|| =0,06. Toni X, 2( j Lleit

1,31
pe3yJbTAT HE MOYKHA BBaXKaTH 3a0BUIGHUM, OCKIJILKH TOXHOKa PO3B’SI3KY
JOCSTNIA CBOTO HAMO ILIIOTO 3HAYECHHS ||AX2|| = 0,39:i||Ay2|| ,

min
BIJHOCHA 110 XUOKa ” ” =0,39> M =0,01.

il v
B LBOMY OpUKIaai ”bo - b2|| < ”bo - b1|| s ane

||XO—X2||>> ”XO—Xl”, TOOTO MeHII MOXHOKHM Yy BHXITHHX JTaHUX

BHKJIHMKAIOTH 0iJb11i 30ypeHHs1 Y po3B’A3KY, Hixk Oinb i moxudkn! Lleit
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napajokcanbHuil eexr mos’ssanuit i3 TaM, mo Hanpsm AY, - HalGinbm
CHPUATINBHH 1 CHIBIAJA€ 3 HAIPSIMOM IEPIIOTO BIACHOTO BEKTOPa MaTPHUIi
A, a nHanpsm AY, - HailGinbln HecpUATIMBHI i CHIBIAaJae 3 HANPAMOM

JpYTOTO BIACHOTO BekTopa (puc. 1).

- E]
5
%
o, .
%@ I il
‘?-‘,3 i "E'&:I-T'L;f
. 4 &_Miﬁf
b%; l.-*"':'.dw
B Ay
AyE
= e = 0 IH] 5 =
-
" —
.-""f il

Puc. 1. BekTopu noxudok Ayi i Brachi BekTopu matpuui A

OGepratoun Bektop AY, IOBKHHOIO ||Ay2|| =0,06, oxepxumo o6macts

nonyctuMuXx oiiHok (OJ1O) y BUIJIAAI CHJIBHO BHJIOBXKEHOTO einca (puc.

2), NOBXUHH IIBOCEH SIKOTO MPOMOPIIHHI 3HAYCHHIM CHHIYJISPHUX YHCEI

matpui A (0,=13,19, 0,=0,15). OO0 cumerpuuno BimHOCHO
0

TOYHOTO PO3B’sI3KY X, = 1) Ipu cunbHii anizotponii OO Ti obnacTi,

AKI 3HAXO IAThCA JANEKO BiJi TOUHOTO PO3B’A3KY X, 3a0€31e4yI0Th, OJHAK,

JIOCTATHBO MPUNHSITHI BIIXUJICHHS BiJl JAHUX CIIOCTEPEKEHbD.

IpoBenennii aHami3 TOKa3ye, IO OCKUIBKH 3HANTH «TOYHHI»
PO3B’SI30K 3BOPOTHHX 3agad JUIl CHUCTEM, SIKi OIMHUCYIOThCA IOTaHO
o6ymosieHnMu CJIAP, HeMOXIMBO B IPHHIIMITL, MOBa MOXe€ HTH JIMIIIE IPO
HaOmKeHUH po3B’si30K. JIJi MiIBHINEHHS TOYHOCTI TAKOTO PO3B’SI3KY
HeoOxiHo 3By xyBat OJ]O.

BciBigomi MeTo 1 po3B 13Ky noraHo ooymosinenux CJIAP mo cyri
HalpaBleH1 Ha MiIBUIIEHHS CTIHKOCTI CUCTEMH LUIIXOM Jii HAa MaTpHULIO
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A 3 wmeroro 3mwkeHHs ii umcma oGyMoOBIEHOCTI. BpaXoByroum K
CTAaTUCTHYHHH XapakTep BUMIPIOBAJbHUX BUXITHUX XapaKTePUCTHK, MOKHA
3aCTOCYBAaTH HOBHUH aNTOPUTM MiABHIIEHHS TOYHOCTI PO3B’S3KIB MOTaHO
obymoBnerux CJIAP, cyTs SIKOTO y HACTyTHOMY .

i iLA
nE na 1,1 il i1 ,F DA
Puc. 2. Cxemarnune 300pa:kennsi O IO nas cucremu i3 marpuunero (6), ToUHIM

3HAYEHHSAM NMPaBoi YaCTHHH boi NoXHOKOI0 ||Ay2|| =0,06

Ominku (3) 1 (4) maroTh JUIIe MaKCUMaJbHO MOXIIMBY II0 XHOKY,
gKa HE JO03BOJIE CYJMTH TPO Te, HA CKIJIbKHA JaJeK0 YH OJU3BKO
KOHKPETHHH poO3B’s30K Bix icTmHHOTO. OTpuUMaHU PO3paxyHKOM
pe3yJbTaT 3aJIeKUTh, 30KpeMa, BiJl Ti€i KOHKPETHOI i HEB1AOMOI O XUOKH,
sgKa Ma€ Micle y MOMEHT BUMipioBaHb. HeBizjoMmi, 0 TpuMaHi B pe3yibTaTi
PO3B’SI3KY cucTeMH (2) mo OaraTOKpaTHO MOBTOPIOBAJILHUM B OJHAKOBHX
YyMOBax BUMIpIOBaHHSM eJleMEHTiB Bektopa Y i matpuui A, MoxyTs

HaObyBaTn OyIp-IKMX 3HAUYeHb BCEpeIUHI OOMEXEHOro iHTepBaiy,
BEJIMYMHA SIKOTO BH3HAYaeThes oliHKaMmu (3) i (4), TOOTO po3rimmaTHCh 5K
BUITAJKOBI  BEIMYMHM, SAKi MIIHOPAIKOBYIOTECS TIEBHUM  3aKOHAM
posnoginy. I3 OO (puc. 2) o4eBHIHO, IO SKIIO UIS KOKHOTO i3 IIy KAHUX
MePBUHHUX (PaKTOPiB, AKi PO3IIAIAIO THCS SIK BHUIIAIKOBI BEIMYHMHH, 3HAH TH
MaTeMaTH4Hi CIIO IiBAHHS, TO BOHU 1 OyAyThb ObK4e BCHOTO JIO ICTHHHHX
pe3yibTaTiB.

Y  Bumaaky, KOJM  BHUMIpIOBaHI  €JEMEHTH  BEKTOpa
HiMOPSAKOBYIOTECS. HOPMAIBHOMY 3aKOHY pPO3INOJiTY, 3 HaAiHHICTIO Y
MOJKHA 3aIIHCATH, IO
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SIKIIO BepXHsA PAHHISA BiJHOCHOT MOXHOKH O IIyKaHOT BEMUHHE
3amaHa, To 13 HepiBHOCTI (3) 3 BpaxyBaHHAM (7) MOXHa BKa3aTH
MaKCHMalbHy KUIBKICTh peamidaniit [l BUMiploBaJIBHMX BEJMYHH,

tS
y(,,—y||3ﬁ- )

HeoOXiHy Wi 3abe3meueHHss yMoBH [MaX u =0 ,100T0

||x||
2 2
>~ C(A) 8)
5 Ivll)

AmnanoriyHo i3 (4) MO)kHa mokaszaTu, o po3s’si30k CJIAP moxxHa

| , MigiopaBmm

OTpUMaTH 3 Oy[b-IKOI0 Halepe 3aJaHO0 TOYHIC TIO ||AXmax|

HEeoOXiJHy KiNbKiCTh BUMipIoBaHb [l BeqMYHH, O BXOIITEY VY !
t?’S* 1
n>t—-.——-—. ©)
[A% ]

BucHoBku. Bimomi MeToau 30inNbIIEHHS TOYHOCTI 1 OJEpKaHHA
CTIHKMX po3B’sa3kiB moraHo oO0ymoBireHux CJIAP HampaBieHi Ha
3MCHIICHHS YHCJIa OOYMOBJICHOCTI MaTpHIli, a TAKOK HAa HAOJIKCHHS 0
ICTHHHOTO PO3B’SI3KY 3a JOTIOMOTO0 OIIIHKH MaKCUMyMy
MPaBIONOIOHOCTI, HaWMEHIMUX KBaJapaTiB, OaillecCOBChbKOTO mMiaxonmy. B
0araThOX MPAKTUYHUX 3ajadaxX JOCHIIHUKH 1 IHXKCHepH HE MaloTh
yHIBEpPCAIBHOTO MiAXOAy IO PO3B’SA3KYy HEKOPEKTHUX 3ajad. ABTOpamMu
3allpOTIOHOBAHO CTATHCTUYHHN METOI PO3B’SI3Ky IIOTaHO OOyMOBICHHX
CJIAP, mo po3Boisle OTPUMYBATH PO3B’SI3KM i3 Hamepex 3aJaHOIo
TOYHICTIO. MeTox Moe OyTH BUKOPHCTAHUH SK OKpEeMO I 301iNbIICHHS
TOYHOCTI PO3B’SA3KiB, TaK 1y KOMOiHaLil i3 BITIOMUMHU METOJAAMH.
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3amad. — M.: ®DM3MATIINUT, 2005. - 376¢.
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OUILXiB, HaJaHHS 11i€i (QOHAOMICTKOI 1 CE30HHO MpaIoyoi raiysi
HOJIATKOBHX IIJBT 3aJHUIIAETHCS 32 JEPKaBOIO. AJjle Ha IIIXYy PO3BUTKY
BOJHOTO TPaHCIOPTY MOBMHEH OyTH 3yCTIpiuHMA pyX 1 JAepkaBu, 1
i IPUEMCTB caMoOi rajys3i.

Jnst  3Ha4HOi  YAaCTUHM  YKPalHCBKUX  BOJHO TPAHCIOPTHUX
i IPUEMCTB JI0 cepeuHn 90-X XapaKkTepHi HAC Ty ITHI MPOOJIeMH:

— CTPYKTypa OCHOBHHMX BHPOOHMYMX (OHIIB Oyyia po3paxoBaHa Ha
MacoBi IepeBe3eHHs 0e3 ypaxyBaHHS peEalbHOrO IIIaTOCHPOMOXKHOTO
HOIHTY;

— [IEHTPAi30BaHUN  PO3MOJIJ OCHOBHMX BHPOOHUYMX (DOHIIB
NPH3BEJH JI0 TOTO, IO Ha MiIPHEMCTBAaX 30CepePKeHA Maca 00Ja JHAHHS,
SKe He BCTAHOBJICHE, He (DYHKI[IOHYI0YOTO, 32 sIke He0O XiTHO Hapa Xo ByBaTH
aMOPTH3aLiiH1 BiipaXyBaHHS;

—OCHOBHI BHpOOHWYI QoHmM GBUYHO, GYHKIIOHAIBHO i
€KOHOMIYHO 3aCTapifii, 3HAXOJIThCS B KPUTHYHOMY CTaHI IPH CepemHix
TepMiHaX CiyxOm obOnamHanHs Oinmpmre 30 pokiB, mo B 4-5 pasiB Buime
CBITOBH X CTaHJIAp TiB;

— BJIACHI KOIITH HA OHOBJICHHS TPAHCHOPTHOTO (IIOTy y OijbLIOCTI
OiAOpUEMCTB TPAKTHYHO BiAcyTHI. 3a crammcTukor Oimsme  50%
HOiQIpUEMCTB  raimy3i 30MTKOBi, a amMopTu3alis, K M[paBuio,
BHUKOPHCTOBY€ETHCS HE 32 TIPU3HAYCHHSIM
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— icTopu9HO chopMoBaHI  BHCOKI  MaTepiaJIOMiCTKiCTh i
(hoHIOMICTKICTE TPaHCHOPTHOT MPOAYKII BU3HAYMIM IHEPIIF0 MHUCICHHS
KepylOUHX Cy/JHOIUIABHUMH KOMIAHIIMM, iX HE3JaTHICTh NpHUiMaTH
pillleHHs BiJMOBIJHO J0 BUMOT PUHKOBO I € KOHOMIKH;

— opraHizaniiiHa CTpyKTypa MiJIpHEMCTB HE BiAMOBimae moTpedam
PUHKOBOI € KOHOMIKH;

— HU3BKHUH PiBEHb HTETPAIbHOTO MOKA3HUKA BUKOPHUCTAHHS (GIOTY -
BaJOBUI MNPOMYKTUBHOCTI (JOTy 3a BciMa BHJAMH, L0 CBiTUUTH NPO
HE3aJI0B UJIb He BUKOPUCTAHHS OCHOBHUX BUPOOHNYMX (DOH JIiB;

— aHaJli3 NOKa3y€e HENPUIYyCTUMO BHCOKHH DIBEHb HEHOPMOBAHUX
omnepauii  TPaHCHOPTHOTO  NpOLECY TPOTH iX  PEKOMEHJOBaHHX
HOPMAaTHBHH X 3Ha4€Hb, TOOTO PU3UKKM KOMIIAHIH CIJIAYy€ KIIEHT.

OueBuzHO, IO B MOAIOHIHM CHTyalil MiIpHEMCTBAa HE MOXKYTh Oy TH
iHBeCTHIIHHO TpuBab/MBUMHU. HekomIeHcoBaHI BHOYTTS OCHOBHHX
BUpOOHNYNX (DOHMIIB HABITh Ha MIMIPHEMCTBAX, TPAHCIIOPTHA IPOIyKIIisA
akuX Oyya 3a0esnedeHa CTIMKAM IIaTOCIPOMOKHAM TIOTUTOM, HEMHUHYYE
NpHU3BEJIO JI0 PO3KPYUYyBaHHS IpoIeciB peiHBecTyBaHHA. (OO0B'I3KOBa
yMoBa 11 (YHKIIOHYBaHHS MigIpHeMcTBa (HE3aJeXHO Bin iforo
OprasizanifiHo - mpaBoBOi (GOpMH) - MPHUILIMB HPSIMHX iHBeCTHIiN abo
JIOBIOCTPOKOBOTO TIO3MKOBOTO KamiTaly - 6yno mopymieHo. Vime macose
0aHKPYTCTBO HiANPHUEMCTB.

Bce  BumeBuKIazeHe — JI03BOJSIE  3pOOMTH  BHCHOBOK:  BCi
MiTPUEMCTBA Tay3i YBIHIIIM B OCTAHHIO (ha3y )KUTTEBOTO LHUKJY AiJTOBOT
aKTUBHOCTI. SIKIO He Oyy Th 3HAW IcH1 KOHCTPYKTUBHI PIllicH HI, HEMHUHYYa
CaMOJIIKBiJaIlis MiANPUEMCTB B ICHYIOUOMY BHIVIAMI, aJjie ie Oyae o3HadaTH
Jumie 3MIiHYy BIACHHUKIB 1 TOI-MEHEDKMEHTy. Ha momomaHHS BCiX
nepepaxoBaHMUX MPOOJEM 1 HalpaBlIeHa ONEPAaTHBHA PECTPYKTypH3alis, K
OJIH 3 OCHOBHHX €JIEMEHTIB aH THKPH30BOTO YIPABIIHHS HA MiATIPHUEMCTBI.

Ipu po3poO1ii mpoTrpaMu OIEPATHBHOTO 03I0POBICHHS HiAIPHEMCTB
HEOOXi]HO MPHUOITATH OCOOIMBY yBary BHKOPHCTAHHIO IEpPEBaXKHO
HEBUTPATHUX CIOCOOIB BHPINICHHS EKOHOMIYHHMX MpoOneM, IO CTOSATh
nepea MANPUEMCTBOM. 3 M€l TOYKH 30py AOLUIBHO MPOBEACHHS TaKHX
3aX0/iB, AK:

— 3HIDKEHHS BUTpaT BUPOOHHUIITBA (mepeBe3eHHs,
nepeBaHTaXyBaJbHI po60TH);

— MpOBeJIeHHS IHBEH Tapu3allii,

— BIIPOBAPKEHHS HOBUX MPOTPECUBHUX GOPM 1 METO JiB yIpaBIiHHS;

— CKOPOYEHHS YHUCEIBHOCTI IIepCOHAY;

— TMMYacoBe IPU3yIMHEHHS KalliTaJIbHOTO Oy AiBHUI[TBA;

— IIpOJIaxk 3aBOTO yCTaTKyBaHH:, MaTep ialiB, F'O TOBUX BUPOOiB;

— IIPOJIaXK He3aBEPIIEHOTO BUPOOHUIITBA;
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— MIpoJIaX AOUIpHIX (ipM i9acTOK y KamiTasai HIINX MiIPHUEMCTB;

— pecTpyKTypu3allis 60proBUX 3000B'13aHb NUIIXOM II€PETBOPEHHS
KOPOTKOCTPOKOBHX 3a00ProBaHOCTEH B IOBTOCTPOKOBI O3 KY;

— onTuMi3anisg 1e0 iTopchko 1 3a00pToBaHOCTI;

— BIIOCKOHAJICHHSI OpTaH i3amii mpart;

— KalliTAHAN PEMOHT, MOJEepHi3alis OCHOBHMX (OHAIB, 3aMiHa
3acTapinzoro o0a AHAHHS, IPUA0AHHS J0Ja TKOBUX OCHOBHHX (DOH/IB.

B yMoBax pHHKOBUX BIJHOCHH HAMITHJMCS CHOUIbHI IUIIXH
niguiieHHs: eexktnBHOCTI mignpueMumuTBa. Lo cTocyeTbecs BEMMKHX
aKI[IOHEpHUX TOBAPUCTB YACTO OJHOYACHO peali3yloTbcsl sK Ou  ABi
MPOTHIIEHKH 1 TEeH JCHII1T: JmBepcudikamis BUPOOHHUIITBA, TOOTO
CTBOPIOIOTHCSI HOBI BMCOKOTEXHOJIOTIYHI BUPOOHHUIITBA HAa HOBIi TeXHIIl],
II0 BHUIYCKAalOTh HOBI TOBapW JJI 3alOBHEHHS e iUTy pPHHKIB abo
BUTICHEHHSI KOHKYPEHTIB; MOJiJl OCHOBHOTO IHTETPOBAHOIO BHPOOHHMIITBA
32 BHJAMH JiIBHOCTI, NMPOMDKHHM 1 KIHIICBHM BHJAaMH TPOXIYKIIT i
KOMIUICKTYIOYHM 1 T.iH.

3p0o3yMiNo, B PI3HUX rally3siX eKOHOMIKH I[i MPOIECH MAOTh CBOIO
crnenn¢iky i HaBiTh B OAHIM Trajy3i € ICTOTHI BiIMIHHOCTI, HAIPHKJIAJ IO
perioHax. Y BeJHKIA Mipi Ile MOSCHIOETHCA PIBHEM TOIN - MEHEDKMEHTY,
ToOTO KBamipikamiero 1 JOCBiOM BHIIOI JIAHKKM ympasiaiHHA. [l
CYy[IHOIUIABHUX KOMIIaHiM, $K TIOKa3ajla TIPaKTHKa, e(EeKTHBHOI €
CTPYKTypHa peoprasizaiis KoMnaHii, To0T0 BUIIJIEHHS Y BUTJIS 11 JOUIpHiX
HiIpUEMCTB HENPOQiIbHUX BHUIIB HiAJAbHOCTI, a iHOAl 1 TpodimbHUX.
3BHYaiiHO, 1€ BEJIMYC3Ha HAYKOBO-METOAMYHA Ta OpraHi3amiiHO-
MpakTAYHa po0O0Ta, OCKUIbKHM BUMIIJCHHSA OYIb-1KOTO BHIY MiSJIBHOCTI Ha
CaMOCTIHHMI OalaHC BUMarae: mo-mepiie, po3poOKH BiAMOBITHUX Te XHIKO-
E€KOHOMIYHH X OOTPYHTYBaHb, @ IOTIM IEePETJI Iy OpTaHi3amiifHOI CTPyKTypH
yOpaBIiHHA, (QYHKIH ympaBiiHHA 1O ciyx0ax 1 BigailaM KoMIIaHii,
OOJIKOBOT TONITHKH KOMMaHii (CHCTeMH OyXraaTepchKOTO  OOJIKY,
(iHAaHCOBOTO MEHEDKMEHTYy 1 T.iH.); TO-Ipyre, pPO3POOKH CHUCTEMU
MOTHBaIii MPaIiBHUKIB KOMIAHIi 32 KIHIEBUMHU pe3yIbTaTaMH Tpall, II0
00yMoOBIIOE  OOTpyHTyBaHHS  BimmoBimHOI (OpPMH  TOCHOIAPCHKOTO
PO3paxyHKy SIK € KOHOMITHOTO METOJy CTHMYJIFOBAaHHS IMpalli.

Bci ui 3aBaHHSA BU3HAYUTH, JOKAJ3yBaTH 1 BUPIMIUTH BUHUKAIOY i
npoOneMu 37aTH1 TUIBKM BHCOKOKBai¢ ikoBaHI HaykoBLi Ta (axiBui, sSKi
rmboko 1 mpodeciiHo 3HAIOTh CHEU(iKy Taiy3i i 3arajbHi TpoOIeMHu
CKOHOMIKH, 1 TyT, Ha Hall MODIJ, HEOOXIIHO 3aJydeHHS TIaily3c¢BOTO
0i3Hecy JI0 MiATOTOBKH KaJp iB 1 pO3BUTKY rajly3eBOi HAyKH.
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Odessa Mechnikov National University, Department of Management and
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2 Dvorianska str., Odessa, Ukraine, 65000,
Phone: 8 (048) 726-14-40, e-mail: chmp@ukr.net

The development of innovative processes, the deployment of
evolutionary processes of informatization of society, the processes of
gradual transition to a knowledge economy are intrinsic parts of the current
stage of development of the economic relations. Innovative development of
companies in the current environment is an integral part of their primary
business, since it helps to improve the competitiveness of their products, as
well as of the organization as a whole.

The most important stage of the innovation process is an idea
generation, as well as research for ideas supporting the commonly accepted
strategy of development. At the first look this process seems to be
spontaneous. In fact, idea generation effectivity can be significantly
increased using proper instruments of information systems.

Relevance of the topic increases with the current requirements.
Among them: increasing commercial success of innovation (Statistics
proves that out of 3000 ideas, one becomes a commercial success) [1], the
need to generate ideas in a limited time under strict deadlines, the nessecity
of organization of group interaction due to increasing complexity and
information saturation.

Brainstorming is one of the most widely used and effective methods
of creating ideas. The essence of brainstorming is generation of all sorts of
ideas, which are offered spontaneously by participants. All ideas are
recorded, even the most absurd ones. Criticism or evaluation of expressed
ideas is not allowed. The development and combination of ideas i
encouraged during brainstorming session. The quantity of ideas is more
important than their quality. During the application of the method, the ideas
are combined and improved (illustrating the principle of transformation of
quantity into quality, growth into development). Brainstorming is a
powerful tool for creative problem solving, it helps to generate new
productive ideas and create effective solutions. Lack of criticismencourages
creative thinking and does not let to shut down the ideas that at first glance
may seem absurd. The method is useful when you need: a detailed idea of
the directions in which development may take the researched process, a
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wide range of possible solutions to the problem, the range of factors to be
taken into account when selecting the final solution of the problems.

The lack of criticism, however, may have a negative impact on the
quality of solutions and the development of criteria for evaluation. Ways to
deal with this deficiency were developed through the modifications of the
method  (reverse  brainstorming, brainstorming massive, double
brainstorming method,» conference of ideas," and others).

In addition a significant drawback of the method is its likelihood to
shift into a chaotic, uncontrollable, complicated process. One way to deal
with these shortcomings is to use mental maps (mindmapping) while
brainstorming (both in groups and individually).

Mindmapping - is a convenient and effective technique for
visualizing thinking and alternative recording, which allows us to improve
the visualization of the process, dynamism and convenience of information
presentation, the quality and amount of information perception, visualize
relationships, structure and logic. It allows us to use both hemispheres of the
brain, to form the integrity, completeness, and emotional expressiveness of
the image [2]. Mindmapping is a new approach to brainstorming, which
allows you to generate more original and effective ideas at a higher rate.
Individual mindmapping becomes more effective than chaotic group
brainstorming through the transition from one-dimensional linear logical
thinking to a multidimensional, unlimited. Mindmapping allows you to
easily track the relationship of ideas and search for alternative solutions,
facilitating the implementation of ideas in the future. It also guarantees the
effective improvement of ideas for the future use.

The source [3] proves the reasonability of use of Mindmapping
technology and tools in managing IT projects, as the means of increasing
the quality of visualization of business requirements. This is particularly
evident in their most critical phase, associated with the formation of user
requirements to the information system.

Mindmapping effectiveness depends on the quality of intelligence
maps, and can be improved using colors, pictures, symbols and
abbreviations. In recent years, the global IT market received a whole class
of software, featuring Russian (Explain 1.5 — O.Nabatov) and Ukrainian
developers (ConceptDraw MindMap - CS Odessa) among others,
facilitating the work with maps of the mind. Market analysis allowed us to
formulate the parameters of comparison and selection criteria for the
software. Products vary by number of criterias. First one is the assortment
of functional: from working with the cards of mind to building plans,
schedules, charts, diagrams, SWOT-tables, creating block schemes,
organization charts, site templates, UML diagrams, mental maps, prototypes
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of software and other kinds of diagrams, brainstorming strategy formation,
organization of interaction with the software business modeling and project
manage ment. Second, the presence of the various libraries (Concept Draw
MindMap and iMindMap contains up to 150 standard libraries with the
catalog of standard models, Bubble.us and Glinkr do not include such a
variety of standard libraries, instead are guided by the breadth and freedom
of imagination). Third factor is price, with programs price varying from free
(Explain 1.5, FreeMind, Bubble.us, Glinkr), to as much as $ 200-500 per
seat or $5-$30 per month using the SaaS model. Next goes delivery method,
with programs separated into either packaged (ConceptDraw) or cloud form
(LucidChart, iMindMap). Fifth factor is the language of the interface:
English (Bubble.us, ConceptDraw MindMap, iMindMap), Russian (Exp lain
1.5, MindMeister), or multilingual (Glinkr). Programs can be ako sorted
depending on the operating system they are supported by (Windows,
Macintosh, cross-platform solutions). Other important criterias include
convenience of user collaboration, the ability to export and convert (in jpg,
png, xml or html), flexible configuration of image, print, export, graphics
cards and card format notes libraries, user support, etc. The last but not the
least comes the convenience and simplicity of an interface. The ease of
development, visibility, user friendliness, comfort, focus on a broad user is
a cornerstone for this class of programs.

The recent trends feature the emphasis on the support of web-and
mobile devices, as well as desktops (iMindMap), the usage of exclusive
tools (expediting: SmartLayout, MultiMaps and Audio Notes from
iMindMap, quality - Adaptive grid work surface models and patterns of
ConceptDraw MindMap); development of training services (webinars,
workshops, educational videos).

Efficiency, quality of generated mind maps, the choice of
brainstorming strategy can be significantly improved by using the modern
software took. Moreover, the practical opportunity of combining the
individual and group work during the brainstorming session becomes
feasible.
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IIpucrocyBaHHs1 BUPOOHMITBA JI0 HOBUX PUHKOBHUX YMOB IOTpeOye
(dopMymoBaHHS HOBOi KoHUeNuUii Oi3Hecy, MOKJMKAHOI OITUMAaJlbHUM
YUHOM BIJPEryIOBAaTH MEXaHi3M PHHKOBUX BiJHOCWH. BimmoBimHo IO
KOHIICTIIIT MapKETUHTY BCS CUCTeMa Oi3Hecy MOBUHHA OYTH Opi€HTOBaHA Ha
puHOK abo crmoxuBada. 3aBJaHHS, WIO CTOITh Mepes aBiallifHUM
MapKeTHHIOM — MaKCHMIi3yBaTH NMPUOYTOK BiX MPOJaXy TOBapiB Ta MOCTYT
NpH HallMEHIIMX BUTPATaX MPOTATOM TpUBajoro dacy. KoHmemnmis Bu3Hae
3aMopyKoI0 YCIIiXy Te, IO CIOYKKUBaY, 3aJ0BOJICHUH KOMIIAHIEI0, Oyie MaTH
CIIpaBy 3 Ii€10 KOMIAHIEI0 W HaJATi.

JocBin 3acToCyBaHHS MapKeTHHTY B PHHKOBI JIisSUIbHOCTI
3apyODKHUX aBia KOMIIaHINA MMOKa3ye, M0 MPOoLec MapKeTHHIY MICTUTh y c001
pAn QyHKIIH, TAaKU X SIK: BU3HAYEHHs () OPMYBaHHS Ta 3aJ0BOJICHHS IOTIUTY .
ABIaKOMMaHISIM HEJIETKO 3aly4yduTd ¥ yTpuMatH y cdepi CBOro BIUIMBY
KIIEHTYpY, TOMY 110 Ha PUHKY MDKHapOJHHUX aBialliifHNX NepeBe3eHb Hue
KOPCTOKa KOHKYpPEeHTHa 00poTbba, 3 SIKOT BOHM IOBHHHI BMITH BHHTH
HepeMOXKIAMHU. AHaN3 ICHYI0UOl NPaKTUKH KOHKYpPEHTHOI OOpoThOH y
CBITOBOMY TIOBITPSHOMY TPAHCIOPTI A€ MOXJMBICTD BHIUIMTH JBa
OCHOBHHX BHIM KOHKYypeHIIi - I[IHOBY 1 HeI[iHOBy. ABiakoMmaHii, IO
3aliMaloTh NPOBIHE IOJIOXKEHHS B CBITOBOMY HOBITPSTHOMY TPaHCIIOPTI, B
iJIOMYy 3a Kpalle BHUKOPUCTOBYBATH HEIIHOBI 3aCO0M KOHKYPEHTHOI
6opoTsbu, MmO B sKifich Mipi [A03BOMMIO cepemHIM 1 ApiOHMM
aBiaKOMIAHIIM NPOHUKATH HA PUHOK CBITOBUX aBiallifHUX MEpeBe3eHb 1
3aBOMOBYBaTH TaM II€BHI MO3HMIIi 3a JOMOMOTOI0 THYYKOI KOMEpIiHHOI
MOJITHKHU B 00J1acTi I(iH. Beimki aBiakoMIIaHil MarOTh BEJHMKI MOKJIMBOCTI B
CBOiii mporpami 3poOWTH YNOp Ha MiOBUIIEHHS SKOCTi 0OCIyroByBaHHS,
aKTHBYBAaTH pPeKJIaMy, 301JbIIMTA YHUCJIO areHTIB 3 MPOJaXy. ABiaKOMIaHil
HOBUHHI NPUAIIATH HaliCepHO3HIlly yBary BUBUEHHIO Ta IPOTHO3YBaHHIO
KOH'TIOHKTYpPH CBITOBOTO pPHHKY aBiallepeBe3eHb, TOMY IO pH3HK,
NOB'I3aHUN 3 TAJIHHAM MONHUTY Ha MOBITPSIHI NMEpPEBE3CHHS B CBITi, AyXKe
BeJIMKHWI: BiH MOB'I3aHWH 3 BEJMKAMH (PiHAHCOBUMH BHTpaTaMu i B
OKPEMHX BHIIQAKaX MOXXE IPUBECTH, AK BXKE HEPIAKO Tparusiyiocs, 0
(hiHaHCOBOTO KpaXy OKPEMHX aBiaKOMIaHiil.
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Po3BuHEHa Mepeka TPAaHCIIOPTHUX KOMYHIKAI[iil € MOTy>HO0 623010
JUIs yd9acTi YKpaiHu B ro0adbHUX Ta PEeTiOHANBHUX IHTeTpalifHuX
npoiecax.

Ane B JgaHuii 4yac icHyloTh mpobremu  (QyHKUIIOHYBaHHS
aBIaIIPOMHMCIIOBOTO KOMIUIEKCY, OCHOBHUMH 3 SIKUX €: KpU3a BHY TPIIIHHOTO
PUHKY LHWBIIBHOT aBialliifHOT TEeXHIKM, IIO TOB’s3aHa 3 BIJACYTHICTIO B
aBiallifHUX KOMIIaHIH HEOOXiMHUX KOWITIB JUI1 BIJHOBJICHHS MapKy
eKCIUTyaTOBAaHMUX MOBITPSHUX CYJCH; BIiJACYTHICTP B aBIallpOMHCIOBOMY
KOMIUIEKCI BIIACHUX (D iHAHCOBHX PeCcypciB, HEOO XiTHIX I HOTO PO3BUTKY;
pi3ke CKOpOYEHHS EKCIOPTy IMBIIBHUX MOBITPSHUX CyJICH; BiICYy THICTH
CTUMYJIB Uil BITYM3HSAHUX 1 I1HO3eMHHX (DIHAHCOBUX CTPYKTYp O
BKJIAJICHHS iHBECTUIil B aBialifHO-0yiBEIbHY IPOMUCIIOBICTh Ha YMOBAX,
OJM3BKUX 10 YMOB OJiepXaHHS (PiHAHCOBUX peECypCiB IHO3EMHUMHU
BUpOOHMKaMU aBiallifHOT TeXHiKK; OOPOTHOA, 1[0 3ar0CTpUIIACS B OCTAHHilt
Jac, 3a MpaBa BIACHOCTI 1 BiACY THICTh KOHTPOJIO 3a MiANPUEMCTBAMH MU
opraHizanisiMu aBialliii HOT IPOMHUCIOBOCTI Ta iH.

ITo cTOCy€EThCS OCHOBHHUX IPpOOJIeMaM IMBLIL HOT aBiallii, To
OCHOBHHMMH 3 HUX Ha JIAHUH Yac €: 3HIDKCHHS 00’ €MIB aBialliifHUX
nepeBe3eHb; PI3MYHUN 1 MOpaJbHUI 3HOC MAPKy IIUBUIBHUX MOBITPSHUX
CYJIcH, HEB1NTOB1IHIC Th T€ XHIKO-€ KOHOMITHU X XapaKTePUCTHK
eKCIUTyaTOBAaHU X TIOBITPSHU X CY I€H NOTMEPEIHBOTO TOKOJIIHH S CYyYaCHUM
CBITOBHM BUMOTaM; CTPYKTyPHA PO3APOOIICHIC Th BITYM3HAHUX aBiallifHIX
HiANPHUEMCTB HE3JATHUX Y PSAA1 BUIA IKiB 3a0e3Me9n T HeoO XiTHUH piBeHb
HOCIyT NpH 3A1CHEHH] aBiallifHI X TTepeBe3eHb; BiICTABAHHSI PO3BUTKY
MatepiaJbHO-Te XH{4HOT 6a3u 00 €K TiB aBiaIiifHOT iHGPACTPYKTypH Bifx
Cy4YacHHUX BUMOT Ta iH.

3 ypaxyBaHHSM BHUSBJICHUX MPOOJIEM B YMOBA X KOPCTKOT
KOHKYpeHLI{ aBiakoMMaHii HOBUHH1 Opi€HTyBaTH CBOIO IISUIBHICTH Ha
33I0BOJICHH S 110 TPEO 1 3aIM TiB CIIOKMBAY iB, 3aiiMaTHCS M TAHHSIMH
MOINYKY i peanizaii iCHYI0UH X Ta MEePCIEeKTUBHU X PHHKOBUX
MOJKJIMBOCTEH, HacaMIepel — MOKIMBOCTEH IHHOBAI[IHHOTO PO3BUTKY. [IJist
ILOTO HEOO XiJTHO MaTH HAMO LTk Il TOBHY 30BHIINITHIO, CTOCOBHO Cy0'eKTa
rocrojapIoBaHHs iHPOpPMAIIio, 0 XapaKTePU3ye Pi3Hi C TOPOHHU
PHMHKOBOTO cepesioBuIna. BiamosimHo mo tpidHa iHbopMarliiiHa cucteMa,
sKa BUKOHyBasla 0 GyHKii 300py, HAKOIIMYEHHSI, 30epeKeHHS, TIepepOOKH
¥t aHani3y iH(pOpMaIlii mpo mpolecH, mo Big0yBaO ThCs HA PUHKY, TIPO Iil
cy0'exTiB puHKOBOI AistapHOCTI. [IpoBigHA POJBE MapKETHHTOBOTO
3a0e3meueHHs iHHOBaLiif HOT AiSJIbHOCTI a Bia KOMIaHii Mo Jisirae B opieH Tamii
JisUTb HOCTI Ha O 1761 MOBHE, HDK Y KOHKYPEHTIB, 3a IOBOJICH HSl ICHYIOUHX
noTped KIIEHTIB 32 TOMOMOTOI0 CBOEPIIHUX IHHOBALIN, y popMyBaHHI Ta
CTUMYJIFOBaHH1 MOTUTY Ha MPHUHIMIIOBO HOB1 IHHOBAIIifH1 1K BUPOOH, TaK i
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HOCIyTH, IO TIPpU3HAYEHi T 3a JOBOJICHHS HAasABHUX IO TpeO y HOBUIL, ae
HeTpaau it Huil croci0, a TAKoXK MPUXOBaHUX (HEABHUX) MOTPEO UM HOBUX
noTpeo.

[IpakTHyHa [isJIBHIC TP MAPKETHUHTY NOCTIHHO BIJIMBAE HA JIO ACH,
Oyb BOHM MO Ky, TPOJaBIi abo psoBi rpoMaisiHy. MapKe THHT IparHe
JI0 IOCSTHEHHS MAKCHMaJIbHO MOXJIMBOTO CII0KH BaHHS TOBapiB 1 MOCJIYT,
yepes 3aJ0BOJICHHS TTOKYIILiB, HaJAI0UX iM MaKCHMaJIbHO IMPOKHUH BUOIp i
M ABUIIEH HS TKOCTI KU TTS .

EXOHOMIYHUI 3MiCT MapKeTHHTY CKJIa JAETHCS B IPUCKOPEHHI
BiJmadi BUpoOHUINX GOHAIB HimpreMcTBa a00 OpraHi3amii, ITiBU IEHHIO
KOHKYPEHTO3JaTHOCTI Ha pHHKY, MOOITbHOCTI BUPOOHHMIITBA . 30BCIM SICHO,
mo 6arateoM (pipMam HOTPiIOHO BAOCKOHAIIO BATH Ol iifHO MPUHHSATI B
HHU X CHCTEMH IJIaHyBaHHS i KOHTpommo. [TocTiliHe NpUIHATTA p I3HOTO POy
pillleHs He 3aMiHse co000 MIaHyBaHH. [l miMIPUEMCTBA TIAHYBAaHHS €
JUiSUTH HIC TIO BUILIIOTO MOPSIAKY, 10 HEP1IKO IPUBOIMTH 10 10 JiMIISHHS
MOKa3HUKIB 30yTy i NpuOyTKiB

3aBOiKM MapKeTHHIY Ta ONTUMI3alil NpOIEciB MOXHA JOCATTH
BUCOKOT €()EeKTHBHOCTI IHHOBAI[ii: 3HU3UTH KIUTBKICTh HEMEpCIEKTHBHUX
pO3p00OK 1 CKOHIEHTPYBATH 3YyCHUII Ta pPECypcd Ha HaHOIbII
NPIOPUTETHUX HAmNpsMKaX 1 TPHU3BECTH B  KIHICBOMY  PaxyHKY
aBiaKOMIIaHII0 0 yCHiXy depe3 IHHOBamiiiHWMI po3BHTOK. KirouoBumu
ACTIeKTAMH YIPABIiHHA MapKeTHHIOM IHHOBAIif Ha WIANPHEMCTBI €:
NpUTAMAHHICTE  peani3anii MapKeTHHTy  IHHOBANilf  CTpaTeTrigHOTO
xapakrepy; iHpopMamniifHa 3a0e3MedeHICTh, yNpaBIiHHS HPpPACTPyKTypoIo
IHHOBAaIHHOTO MAapKeTWHTY; YHPaBIHHI PO3pOOIECHHSIM  KOHIETIil
MapKeTHHIy IHHOBaIlii, ympaBmiHHA MapKeTHHTOM IiHHOBalii B CTPYKTypi
IHHOBAIIHHOTO MpoOIIeCy.

Po3BUTOK PUHKOBHX BiJHOCHMH B YKpaiHi HE TUIBKH 3yMOBIIOE
HEOOXimHICTh  3a0e3medeHHs  KOHKYPEHTOCHPOMOJXKHOCTI  MPOIYKIIil
BITYM3HSAHUX aBIlalliIfHUX MIiANPUEMCTB, IO TMepeadavyac IHTCHCHUBHHMA
pPO3BUTOK BHUPOOHHWNTBA, aje 1 BUMAarae YyAOCKOHAJICHHS METOMMK
opraHizamii BUPOOHUYO-TOCTIONAPCHKOI MisSUILHOCTI, 30KpeMa CHCTeMU
PHHKOBHX IHCTPYMEHTIB IIIIITPHEMCTBA, OCHOBHOIO 3 KX € MapKeTHHTOBa
I SUTB HIC Th.

TakuM grHOM, 3a0€31eueHHs e()eKTHBHOTO CTPATETiTHOTO
YHpaBIiHHSA MAPKETHUHIOM HA MiAMPUEMCTBI TO3BOJIMTH O TPEMATH BHCOKI
pe3yNbTaTH 1 JOCSTTH CTI{KOTO IHHOBAI[IHHOTO PO3BUTKY HA aBialliHHOMY
i IPUEMCTBI.

35AJTAHCOBA HA PO3BUTOK EKOHOMIYHUX CUCTEM
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Abioynnaes M.C.
Kanouoam eKoHOMIYHUX HAYK, O0YeHm
doyenm kagedpu QiHancie niONpuEMcme ma CmpaxyeaHHsi,
Taspiticokuii HayionanvHull yHigepcumem imeni B. 1. Bepnao coxoeo,
M. Cimghepononw,npocnexkm Beprnadcwkozo, 4, E-mail: memrel@mail.ru

PimenHst mpo0OyieM 30alaHCOBAHOTO PO3BUTKY CKOHOMIYHUX CHUCTEM
aKTyaJlbHO SK Ha PiBHI OKPEMOTO IiMIPHEMCTBA, TaK 1 Ha PiBHI perioHy,
kpainn. Ha piBHI mignpueMcTBa UL JOCSATHEHHS MaKCHMalbHOI
NPOMYKTHBHOCTI Tpari HeOOXiTHO JOTpUMAaHHS BiJAMOBIMHOCTI MDK
MOJIMBOCTIMUA BHUKOPUCTOBYBAaHOTO OOJIAJIHAHHS Ta TEeXHOJIOTIH 1
3HAHHAMHY, BMIHHSAMH, HaBHYKaMHU IIEPCOHATY IBOTO MiampueMcTBa. Kpim
TOro, MOTPIOHO 3a0e3MeunuTH 3BaXKEHE Ta EKOHOMIYHO OOIpyHTOBaHE
IHBECTyBaHHS BKa3aHMX (akTopiB BupoOHHITBAa. Ha piBHI periony
HEOOXiIHO MPOBOUTU MOJITUKY, IO CTUMYJIIOE TeXHOJOTiYH1 3Minu i HTTI
VI TPHUCKOPCHHS EKOHOMIYHOTO 3pPOCTaHHsA. Alle Taka MOJITHKa
CTUKA€ThCS 3 HU3KOK COIaIbHUX MPOOJeM. BiNbIIo Miporo 11e HacligoK
e(exTy 3aMillleHHs Mpalli KamiTajJoM. SIKIo MOJIiTHKa perioHy crnpsiMOBaHa
Ha TOsSBY Yy BHPOOHHUITBI HOBHX HAyKOMICTKHX, 3 BHCOKOIO
MPOMYKTUBHICTIO TEXHOJIOTIH, CJIiJI 0YIKyBaTH BHBUIBHEHHS JOCUTH BEIUKOT
KIJIBKOCTI TIPAIiBHHUKIB, SKAX HEOOXiTHO 3aifHATH B IHIIUX cdepax
€KOHOMIKH.

HeoOxifHO 3a3Ha4uTH, M0 y CYYAaCHHUX JOCIHIDKEHHSX Ta Pi3HHX
JIep)KaBHUX IporpaMax He MPHUJIJICHO JOCTATHBOI YyBard Ba KIMBOMY
YUHHUKY PO3BUTKY €KOHOMIYHHMX CHCTEM, IO MPOXOIUTh CKPi3b Bci iforo
¢a3u, a came: PI3HOMAHITHUM BHUJAM TPYJIOBOI MisTPHOCTI JIOACHKUX
pecypciB. Bixg piBHa kBamidikamii mpamiBHUKIB, iX MOpodecioHambHOT
KOMIETCHTHOCTI 310 UIBIIOTO  3aJICKUTh  HASABHICTE  HEOO XiJTHOTO
IHHOBAI[IHHOTO PO3BUTKY IMiTPUEMCTB Ta HOTO SKIC Th.

B acnekri moJOKeHb TeOopil PO3BUTKY MIAMPUEMCTB HEOO XiJTHO
BpPaxXoByBaTH  BKa3zaHWi  (akrop IHHOBAUIHHOrO  PO3BUTKY, SKHH
HNPUBHOCHTh «TBOPYE PYHHYBAaHHS» EKOHOMIYHHX CHCTEM Ta CYTTEBO
nopymye 30aJaHCOBAHICTh iX CKJIANOBHX. UMHHUK, SKWH, 3 OJHOTO OOKYy
MopyImrye Ii 3MiHM, a, 3 IHIIOTO, MO BIUIMHYTH Ha 30aJaHCyBaHHS
PO3BUTKY IiANPHEMCTB, € WOTO IHOJACBKMHA pecypc. Pi3HiI KaTteropii
HepcoHally MAaloTh BiUOBIJHMII BINIMB Ha PO3BUTOK IIIPHEMCTBA B
I[iToMy, TOMY HEOOXiZHO BH3HAUEHHS pIBHIB TAaKOTO BIJMBY Ha IIiif
CKJIa IHUH TpoLec.

AxTuB3alis  poJii  JIOACBKMX  pecypciB 1  NPUCKOPEHHS
TEXHOJIOTIYHOTO  PO3BHTKY €  B3aEMOINOB'SI3aHUMH  MpoOIeMaMu
30aJJaHCOBAHOCTI Ta JTMHAMIYHOTO PO3BUTKY €KOHOMIYHHX cucTeM. Crocid
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3'efHAaHHS TPAIiBHUKIB 13 3ac00aMH BHPOOHHUITBA CTAHOBHTH OCHOBY
opraHidanil cycninpHOi mpani. HeoOXximHO pO3pi3HATH Oprasizamiro
cycnibHO1 mpami SK cmoci0 BH3HAYEHHS, YNPaBIiHHA Ta WiATPUMKHU
HaNOUIbII PaLiOHAaIFHOTO B3a€MO3B'A3KY TEXHIKHU 1 JIIOAEH 13 TOUKH 30py
0COONMMBOCTEH pIBHIB PO3BUTKY 3ac00IB BHPOOHMIITBA 1 JIFOJCHKHX
pecypciB. PO3BHTOK TEeXHIKM 1 JOJACHKHX PECYpCiB MOJMIJIMBO TpH 1X
OpOoJyMaHOMY IHBECTyBaHHI. B JaHWid dYac TeOpeTMYHO 3a3HAYCHI
npoOJeMu He Po3p00JICHO 3 ypaxyBaHHSIM 3MiH, SKi BiOYJIMCS B €KOHOMIIII
XXI cTopivqus.

CydacHH# COMIaIbHO-€KOHOMIYHHMIA PO3BUTOK YKpaiHH, Ha HaIl
MO, MOXKHA OXapaKTePU3yBaTH 3MIIIAHKUM THIIOM BIIOMHUX HOTO CTa Iii:
iHAycTpiambHOI, MOCTIHAYCTpiadbHOI Ta iHpopMamiiiHOi. OdueBHAHO, IO
BITYM3HSHA EKOHOMIiKa BHMarae peai3amii aZeKBaTHHX 3aX0MiB IO JO
nepexo Ay Ha O 1JIbII BHCOKI CTafii, ie KMIOYOBUM PECYpPCOM CTA€ JIFOJUHA 5K
OCHOBHMH Cy0'eXT Hakomu4eHHs iH(popMauiiHOro OaraTcTBa CyCHiJIbCTBA.
BigznaunMo, 1mo 3 cepeJuHHd MHHYJIOTO CTOJITTI PO3BHTOK CYCIILILCTBA
XapaKTepu3y€eThes MOC TiH Iy CTpiabHOT CTamicro, y AKiid MpOayKTUBHI CHIH
JIOJMHU peani3yloThcss y (opMi JIIOACHKOTO Kamitainy. 3 TOYKH 30Dy
FEeHETHKO-ICTOPUYHOIO IMIAX0Jy BIH mpencTaBisge co00I0 BiAOBIAHY
MOCTIHYCTpiaJIbHOT enoxu (GOPMOI0 BHPAXEHHS MPOAYKTUBHUX CHII
JIONIMHU, & caMe SKOCTeH, BJIACTUBOCTEH, 3Ji0HOCTEeH, 3HaHb, (QYHKIIH,
poJell, MO BKIIOYEHI IO CHCTEMH COI[AILHO-OPIEHTOBAHOI E€KOHOMIKH
PUHKOBOTO THUNY B SKOCTI OCHOBHOTO €JIEMEHTY CYCHiJIbHOTO BiJTBOPEHHS i
BHUPIMIAJBHOTO YHHHI KA €eKOHOMIYHOTO 3pOCTaHHSI.

OcTaHHIM YacoM 3MEHIIYEThCS pPOJb (GiBUYHMX 3Ai0HOCTEH Yy
¢opmyBaHHI IHIMBiAyambHOI TPOAYKTHUBHOCTI Ipalli, Ta 3pOCTaE —
PO3YMOBHX, TBOPUYMX 3OIOHOCTE TNPEACTABHUKIB  Ipale3JaTHOrO
HaceneHHs. Cyd4acHUil pO3BUTOK CKOHOMIYHHX CHCTEM CYIMPOBODKYETHCS
YCKIaJHEHHSIM BHUPOOHHYHX MPOIECIB Ta MOTPeOy€e 3aCTOCYBaHHS OibII
kBaiiikoBaHoi mpami. ILle#ft mnpomec CynpoBOKYETHCS MOTIHO JICHHIM
noaily mpami  (ocobmmBO  MDK  (i3MYHOI Ta  PO3yMOBOI  mpairi),
TeXHOJIOT{YHIM PO3BHTKOM OUIBIIOCTI rajy3eil Ta BUPOOHHUIITB, U IKUX €
HEOOXiTHIM HasBHICTH CHEUiabHUX 3HaHb. 3POCTAHHS POJIi CIIEIiaIbHUX
3HaHb Ta TBOPYHMX 3MIOHOCTEH y mporieci mpari BifoOpaxxaeTbes y IMOSBI
HOBHX BHUJB NMPOAYKI(ii Ta IMOCIYT, yIOCKOHAJICHHS TeXHOJIOT1i, 3pOCTaAHHS
YaCTKU MpaliBHUKIB BUCOKOI kBaui( ikamii (BueHHX, iHKEHEPIB, M€ JaroriB
TOIIO) Y 3aTaIbHOT YUCEIFHOCTI HACEICHHS .

BigM ituMo0 OKkpeMo, 10 BUMOTH JI0 SIKOCTi iHHOBAI[IHHOTO PO3BUTKY
HiIPUEMCTBA BUMArae Ta CHpHs€e MEPETBOPEHHIO JIIO IMHU SIK MpaliBHUKA,
MiJBUIIEHHIO PiBHA HOro OCBiTH, PO3LIMPEHHIO Ta OHOBICHHIO 3HaHb 1
BUPOOHHYUX HABHKIB 3 MCTOK 3aCBOEHHS HOBHX HAyKOBHX ined Ta
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e(eKTMBHOTO BHKOPHCTAaHHA NOTEHI[ialy SKiCHO HOBOi TeXHIKH Ta
TEXHOJIOTii BUpOOHHUII TBA.

Ha xamp, K TmOKa3yloTh CTATUCTUYHI JaHi, HAOpHUKIAJL, Y
AptoHoMmHOi Pecny6nixu Kpum timeku 30% mnpamiBHHKIB MaroTh MOBHY
BUIIYy OCBITY, IIIO € TOCUTh HU3bKUM MOKA3HUKOM y KOHTEKCTI CTa HOBJICHHS
iHpOpPMAIIIHHOTO CyCHiIbCTBA. 3 TOUKY 30py HETaTHBHOIO BIIJIMBY PIi3KOTO
3pOCTaHHS 3apoOiTHOT TUIATH MpaIlliBHUKaM BHUINOT KBadidikamil BkazaHa
KIJTBKICTh 3p00ONTE HOoTO TIOMipHEM. CTaTHCTHKA OTIJIATH Hparli B YKpaiHi He
UroCTpye€ 1 audepeHItiairo 3rifHo kBaridikarii npamiBHUKIB, MO € JOCUThH
CTPUMYIOUMM YUHHHKOM Yy KOHTEKCTi iIHHOBAIIIHHOTO PO3BHTKY Ta PO3BHBAE
HeTaTHBHE SBHIIE — TIHFOBY OIUIATY IpaIlli.

3a3HaueHi migxoaM Mmoo 3a0e3nedeHHs 30alTaHCOBAHOTO PO3BUTKY
JI03BOJSIIOTh 3pOOUTH BHCHOBOK, IO HEOOXAHO IIMPOKO BPaXOBYBATH
JMOACHKUM UYMHHHUK PO3BUTKY IIANPUEMCTB 33 OKPEMHUMH BHJIAMHU
€KOHOMIUHOT AiSJIb HOCTI, 10 O3BOJUTH 3 OJHOTO OOKY MPUCKOPHUTH TEMIIU
IHHOBAI[IHHOTO PO3BUTKY, MOCHJIUTH KOHKYPEHTOCTIPOM OKHICTb
BITYM3HAHOT E€KOHOMIKH, a 3 IHIIOTO — TMIiABUIIUTH PIBEHb [0 XOIIB
TpOMaJIsH, IO 3aMHATI y PI3HUX Tajly3siX HaI[IOHATHHOI EKOHOMIKH, Ta, SIK
HACJIJIOK, T1ABUINUTH A0OPOOYT CYyCHUIbCTBA Y IIJIOMY.

TakuM YHHOM, BIJICYTHICTh KOMIDIEKCHOTO Ta OOIPYHTOBaHOTO
TEOPETHKO -METOI0 JIOTIYHOTO JOCTI/DKCHHS MiTHATHX BHINE HPOOJIEMHHX
NUTaHE OOYMOBIIOE aKTyalbHICTh CHCTEMATH30BAaHOTO JOCIiDKCHHS
30a1aHCOBAHOTO PO3BUTKY MiAIPHEMCTB, IIO HAacaMIIEpel BPaXOBYE
30a1aHCOBAHICTh TEXHOJOTIYHOTO Ta JIHOJACHKOTO PO3BUTKY HAa HOBOMY
BUTKY HayKOBO-TeXHIYHOTO NPOTPECy Ta BIMIOBiAHHX 3MiH y BHMOTax 0O
AKOCTi JIOJCHKOTO KamiTady, JOpPOOKM METOJOJIOTH Ta TMPaKTHKU
BUPILICHHS LUX NPOOJIEM Ha KOHKPETHUX 00'€KTaX JIOCIiPKSHHS .

THE ESSENCE OF PROFESSIONAL SKILLS OF
TRANSLATORS AND INTERPRETERS

Svitlana Amelina
National University of Life and Environmental Sciences
Ukraine, Kiev, 15, Geroiv Oborony str.
0676092231, svitlanaamelina@ukr.net

In globalized world, the provision of a large number of services
without a team of translators is virtually unthinkable. Business, technology,
international legal relations - without the expertise and linguistic skills of
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interpreters and translators that bridge the gap between languages and
between cultures would therefore overcome, many remain poorly
understood.

The demands that are placed on a translator are very diverse and
extensive, but the profession is also quite diverse. The competition on the
market, however, is quite large, because the profession of translation is not
protected.

Translators and interpreters are experts when it comes to the
transmission of speech and other written words going in a different
language. They are the ones who are allowing customers and business
partners who do not speak the same language, to commun icate.

A successful translator needs today more than just good language
skills - technical skills, IT skills, basic skill in business and key skills ("soft
skills™), such as the ability to work in a team and under stressful conditions,
are just a few characteristic features of a good translator.

Translators and interpreters must not only master the foreign
language award, but also the culture and history of the countries to be
familiar and they understand and comprehend. They must also be confident
in dealing with the typical communication patterns. Thus, the conditions for
a successful career as an interpreter or translator are a good general
education, the safe handling of native and foreign language, knowledge of
the cultural context of other countries, expertise and the ability of
specialized texts in a different language to communicate appropriate and
specific target groups. Similarly, methodological knowledge is essential to
deal with problems that typically occur in translation and interpretation. As
interpreters and translators work mainly freelance, they must have the
necessary stamina to be successful on the market.

While interpreter transmitted spoken words orally, translator is
responsible for the reproduction of written texts in another language.
Interpreters can be found at meetings and conferences, as part of the
negotiations or in court, and on the side of celebrities or politicians.
Moreover, it often happens that an interpreter is responsible for the
organization of a team including the appropriate technology for a
conference.

In this career field an experienced and intellectual appearance and
behavior as well as a vast general knowledge are essential. Furthermore,
careful preparations are necessary before the actual event, so that the
interpreter with the appropriate topic is completely familiar. This may
include access to the official documents and preparatory talks. In his actual
work situation, the interpreter relies on his mental resources, knowledge.
Not an easy task - in a moment an interpreter will take the statements in
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context and properly communicate in another language, without the ability
to make practical changes.

Interpreters perform their work in two ways - either simultaneously
or consecutively. Simultaneous interpretation means the almost
simu ltaneous whisper of what is said in the target language, what happens
live or have the appropriate equipment. In the case of live broadcasts it
occurs together with the interpreter on the speakers, in case of transfer by
means of technical equipment, the interpreter sits away from the speaker,
where is to ensure that speakers and guests get instant translation through a
tiny earpiece. Consecutive means that the content of a speech in the other
language are reproduced after the speaker has finished his presentation.

Specialists pay attention to the following factors that determine the
complexity of interpretation: psychophysiological discomfort that is
associated with the fact that you need to talk and listen at the same time,
mental stress due to the fact that the speaker cannot be stopped and cannot
be asked to repeat what was said, mental stress, due to a large audience of
listeners and complexity fix transfer; psychophysiological workload
associated with a rapid rate of speech, simultaneous interpreter must speak
quickly, or "fall behind" the speaker.

Translator shall be responsible for the written word. By a qualified
translator is expected to present the text carefully analyzed, to keep in mind
the purpose of the translation, and then create a targeted translation.

Therefore, a translator must not only understand the meaning of
individual words, but also consider any hidden meanings and stylistic
features in order to understand the respective language background and
observe.

He is also able to efficiently handle electronic aids such as
terminology management systems, desktop publishing programs, and
translation memory systems.

Meanwhile technical translation plays an increasingly larger part of
the translation market. Manuals for cars or technical equipment,
documentation, or the adaptation of computer software also provide a lot of
work for translators represent particular areas such as the above require a
good knowledge of the language patterns of the countries and, perhaps more
importantly, thorough knowledge about the subject. Finally, someone who
tries to understand a text to translate on semiconductor technology without
the content, do not provide high-quality translation.

Above all, the interpretation requires good people skills and a secure
communications capability. Simultaneous translation is very tiring and
requires concentration, while by others talks, the translation in detail and
little error can be well tolerated.
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Any errors in translation or interpretation may have far-reaching
consequences, not only in the communication of two or more States, but
also in the translation of court documents.

The rapid growth of computerization and the rapid spread of the
latest technological tools, change the content and conditions of the modern
professional translation work. Under modern conditions are necessary
competencies such as the ability of the translator to work in a stressful
environment, analyze, compress, edit the text, within the limits of time, to
feel the language characteristic of video, make quick decisions and take
responsibility for the quality of the translations to customers, television
campaigns, video distributors, manufacturers, SD, to work in a team, to
work with specialists in other industries and different levels of
authoritarianism, legal literacy.

Educational institutions that prepare future translators, form deep
core knowledge (technical or economic) specialty and professional
competence of a professional translator, which allows future professionalk
to work effectively, quickly navigate in a dynamic environment, to improve
their skills.

Quality training translators requires constant updating, expansion
and improvement of knowledge of foreign languages, and specific areas of
activity, which poses new challenges for universities competence in the
field of translation.

WAYS OF TRANSITION TO ORGANIC PRODUCTION IN
AGRICULTURAL ENTERPRISES OF UKRAINE

luliia Amelina
Dnepropetrovsk State Agrarian University
Ukraine, Dnepropetrovsk, 25, Voroshilov str.
0677997252, uliaamelina@mail.ru

Production of quality food without using the impurities, that could be
harmful to human health - is the basis of food security of any country. The
trend of going away from the intensification of agriculture in favor of
natural agricultural products clearly formed after the Second World War.
Organic farming is supported worldwide by organizations such as the World
Health Organization, European Food Safety Authority - EFSA, International
Federation of Organic Agriculture - IFOAM, Research Institute of Organic
Agriculture (FiBL), and others. In Ukraine there are such projects as Swiss-
Ukrainian Project "Organic Market Development in Ukraine” and Organic
Federation of Ukraine.
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According to the publication "Organic Agriculture. A step towards
the Green Economy in the Eastern Europe, Caucasus and Central Asia
region, Case studies from Armenia, Moldova and Ukraine" published by
United Nations Environment Programme in 2011, organic activities started
in Ukraine in the 1970s. In the late 1990s the first organic farms were
certified for export to the Netherlands, Germany and elsewhere, and today
there is more than 200,000 hectares of organic land in the country. A big
difference is that in Ukraine some organic farms are very large. Organic
agriculture in Ukraine is oriented to arable crops such as grains and oil
seeds. There is one local organic certification body, Organic Standard,
while 15 foreign certification bodies are active. The Government of Ukraine
has had very little involvement with organic farming. There is, in the State
Program of the Ukrainian agriculture development until 2015, which was
published in 2007, an official target that 10 per cent of the production
should be organic by 2015. However, the subsequent measures to make this
happen were never implemented. A third attempt to pass an organic market
law is currently in Parliament. Foreign donors, in particular the Swiss and

German development agencies have been very active in the
promotion of the organic sector in Ukraine.

According to Organic Federation of Ukraine organic cereals, juices,
syrups, jams, fruit and vegetables, dried fruit, honey, meat and dairy
products are produced in Ukraine, the total area of certified organic
farmland is 270 226 ha and the number of organic farms is 142.

Scientists in Ukraine work to spread of the principles of "green”
agriculture, to develop and to adapt the technology of organic crop and
livestock production especially for Ukraine, to conduct market research and
to select marketing approaches with a view to enlargement, among them are
M. Shikula, L. Sokol, T. Stefanovskaya, V. Pidlisnyuk, V. Saiko,
E. Milovanov and N. Ridey.

Organic farming in Ukraine involves not only large agricultural
enterprises but also private farms.

The main ways of transition to organic production in Ukraine are:

— creation of an entirely new enterprise;

— transfer a part of existing enterprise to organic production;

— transfer of whole existing farm to organic production;

— cooperation of several companies with different inputs for

production of organic products.

All methods start with the certification of land. Then there is a
choice for entrepreneurs, which is associated with the presence of
investment in "green" business. Completely new enterprise requires
continuous investment for several years before receiving the first revenue
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from organic production. The process of transfer a part of land to organic
production provides an ability to invest the share of income froman existing
business in organic production. Translation of an existing enterprise enables
the use of the assets and resources of the previous business in organic
production, which significantly reduces the initial costs. Cooperation of
several companies can reduce the costs of certification, storage, processing
and sale of products in its production cost by dividing the total amount for
all participants and the use of existing assets of participating enterprises.

The method of transfer to organic production for every entrepreneur
is different, because in addition to the general conditions, there are also such
as the territorial situation of land, quality and soil fertility, availability of
points of storage and processing of organic raw materials, finished products
distribution channels, availability and purchasing power of consumers, etc. .

Ukraine is a promising country for organic production: for many
centuries, it is an agricultural country, has fertile soil and suitable climate.
Systematic and accurate calculation of performance, quality materials and
customer focus would help Ukrainian agricultural enterprises to integrate
successfully into the organic business.

DPAKTOPHA MOAEJIb IMIJIKY IIILAIIPUEMCTBA B
YMOBAX PEAJIIBAIIT CTPATEI'TE BUXO/Y HA HOBI
3APYBIKHI PUHKU

Paouenxo O.A., HAY, m. Kuis, Ykpaina

®DiHAaHCOBO-CKOHOMIYHA KpH3a CTajia MiIIPYHTAM Ui JeTajlbHOT
JIAaTHOCTHKM HA MiAnmpueMcTBaX (pakTtopiB BHYTpIIIHBOTO i 30BHIIIHBOTO
CepesioBHINA, CTpaTeTii pPO3BUTKY 3 METOI0 30CpeKeHHS IMO3WIIN
HiANpUEMCTB Ha BITYM3HAHUX 1 3apyODLKHUX pHHKax IMik migmpuemcTsa
MOCTa€ OJHMUM 13 CTpaTerivHux (paxTtopiB Horo po3BUTKY i 3aiiicHIOE Bce
OimpImMii BIJMB HAa HOro KOHKYPEHTOCIHPOMOXHICTH, a pa3oM 3 THM
MiJBUIIY€ MOro BapTICTh 1 BIJIMBAa€E HA XapakTep B3a€MOBIJHOCHH 3
napTHepam¥, JEp)KaBHUMH  yYCTaHOBAMHM 1 OpraHaMH  MiICIIEBOTO
CaMOBDSIly BAHHSI, HACEJICH HSIM.

IMuTaHHAM (GopMyBaHHS IMIDKY TPHCBSYEHI mpaili 3apyObKHUX i
BITYM3HAHUX BYCHHX. IIpoTe NpakKTHYHO BIACYTHI POOOTH, B SKHX
MPOBEJICHO aJamnTaIlifo 3apyODKHOTO JOCBiy IO CYYacCHHUX YMOB BEICHHS
T TPUEM HUTIBKOT TISITBHOCTI B Y KpaiHi.

IMpobmemam QopMyBaHHS IMiMKy MiOUIPHEMCTB, a TAaKOX
NUTAHHSAM BUXOMAy MIANPHEMCTB Ha 3apyODKHI PHHKM NPHUCBSYEHI poOoTH
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bnexa K., dayminra I'., Ixi b., Komiepa @., Jlam6ena XK.-XK., [anexu O,
Iepemurinoi O., [loyenmosa I'., Xomynernko T. i 6araTb0X IHIIUX BYCHUX
[1, 2-5, 7].

Metra pobotu -  pO3pOOUTH  TEOPETUUHO-METO AUYHOTO
3a0e3MmeyeHHs] MABHIICHHS IMIDKY MiIMPUEMCTBA SK OCHOBH CTpaTerii
BUXONy Ha 3apyOikHi puHKH. OO0’€KTOM JOCHIKEHHS € TPOoIec
(dbopMyBaHHS IMIDKY MiINIPUEMCTBA B YMOBAaX BUXOJy Ha HOBI 3apyODKHI
PHUHKH. Y SIKOCTI IPeMETy J0CITiHKEHHS OCTAE TCOPETUYHE Ta METO IUYHE
3a0e3nedeHHs (GOpPMYyBaHHSA IMIDKY IiINpHEMCTBAa SIK OCHOBH CTpaTeril
BU X0 Iy Ha HOBi3apyODKHI pHHKH.

IMimx migmpueMcTBa € TOJOBHWUM aKTHBOM  ITiMPUEMCTBA,
TPUBAJICTh JKUTTI SIKOTO 3HAYHO MEPEBUIIye TepMiH ICHyBaHHSA
BUPOOJICHNX TOBapiB i caMux mimmpueMcTB. Sk 3a3nagae Kommep ®., «Bce
KOMITQaHMU-TIPOU3BOJMTEM CTpeMSATCs K (HOPMHPOBAHHIO YCTOWYMBOTO,
GJIArOTPUSITHOTO MMU/DKA CBOMX Mapok» [7, €.25], miag BIUIMBOM SIKOTO
(hopMyIoThCA A1l CHIOKMBAYa [0 BiTHOLICHHIO J0 MPOIYKTY 200 MOCIYTH.

3TiZHO BU3HAYCHHS y CJIOBHHKY €CTCTHKHU, «IMIi/DK — IIe YSBIICHHS
00 pedeil Ta Jonei, sike GopMyeThes (SK MpaBUIIO, LiJECHPSIMOBAHO)
3MI, Bkimovaroyu pexnamy» . HaBemena nedinimis iMimxy 06asyeTbcs Ha
MIiX0 i, 3TIHO JI0 SKOTO IMIIX € pe3ysibTaTOM PEKIaMHOI MisIbHOCTI. Y
BU3HAYCHHI IMIJDK PO3IIHYTO Yy IUIOIIMHI pedeill i Jrojed, ToMy y X
JIAHOTO JIOCIIDKEHHS MOTpeOye JO0pOoOKHM 1 TepeHeceHHS Ha IUIONIMHY
(yHKIIOHYBaHHA Cy0 €KTIB MiANPUEMHHUIBKO I TSITBHOCTI.

Kotnep @. HaBOAWTh BU3HAYCHHS IMiIKy, 3aCHOBaHE Ha CHCTEMI
BpaXXE€Hb: «UMHUDK — 3TO Ha0Op MpEICTaBICHUH, WJAEH W BIEYATICHUH
UHJMBU/IA O KOHKPETHOM 00Bekte» [7, €.392]. BusHaueHHs He PO3KpPHUBAE
MexaHi3My (GOpPMYBaHHS IMiIKy, HE KOHKPETHU3Y€ IHOUWBiZa, y SKOTO
dbopMyeThCs aHa cHcTeMa YSBICHb, 1 HE TMOSCHIOE BiIMIHHOCTI MDK
YSBICHHSM, 17IC€I0 1 BPAXXCHHAM NPO KOHKPETHHH 00’€KT, a TOMy moTpedye
KOHKPETH 3aIlil.

Xomynenko T. 3a3Havae, MO «IMIIK y IHAPOKOMY PO3YMIiHHI —
KOMIIJIEKC CBOEPIHUX PHC 1 XapaKTCPHUCTHK PI3HOTO MO XODKCHHS, K1 €
3aco60M (OpMyBaHHS B ayIMTOpPil MEBHOTO YSBICHHS MpO Oy/ab-sKHii
npeaMeT, IHCTATY T a60 ocoOy» [14, c¢.12]. Cnix 3a3HaYMTH, MO Y IBOMY
BU3HAYCHHI IMIDK HE OTOTOXHIOETHCS 3 YABICHHSAM IIPO INEBHHUIN 00’€KT,
CTBOPEHHM 3a JOTIOMOTOI0 MEBHUX YMHHHUKIB, & BHCTYNa€e y POJi 3aco0y
(¢opmyBaHHA ySABICHHA. TakKuM UYHHOM, IMiIDK HOCTA€ HE PE3yIbTATOM
BIUIMBY, a 3aco0oM Horo peamsanii. Ha gymky aBTopa, iMimk € CTilikor0
(haxTOpHU30BaHOIO CTPYKTYPOIO y TOPIBHAHHI 31 CXWIBHUM [0 3MiH
VSBICHHSAM, a TOMY BHCTyIIa€ [0 BiJHOIICHHIO JO OCTAHHBOI'O
PE3yJIbTYI0UO0I0 BEJIMYHHOIO.
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TakuM YWHOM, Ha OCHOBI MPOBENICHOTO aHAJi3y MOYHA BHILINTH
TPY MiAX0 M JI0 JOCIiDKEHHS IMiJDKY IiIIPUEMCTB

— Ha OCHOBI CCTEMU Bpa)KeHHS;

— Ha OCHOBI CHUMBOJILHO I CHC TEMH;

— SK pe3yJbTaT PEKJAMHOT s JIbHOCTI.

VY nauHiii po60Ti MU OyJeMO BUKOPHUCTOBYBATH BHU3HAYCHHS IMiDKY
MPOMHUCIIOBOTO  MiApHEMCTBA, HajgaHe  UYyOykoBoro  JI..  iMimk
MPOMHMCIIOBOTO TIANPUEMCTBA - IEIOCTHOE YCTOMYMBOE MpEJCTaBICHUE
Pa3TMYHEIX CyOBEKTOB B3aUMOJCHCTBHS O NPENIPHATHH, CO3/[aBaeMoe
yepe3 mpouecchl komMMmyHukaimu» [15, €.8]. Tak, y nmaniit  medimimii
OKpeclieHO cyO0’ekTH, 3ajisHi y mporneci GpopMyBaHHS MKy, Xapaktep i
CYTHICTbh, 8 TAKOK MEXaHi3MH CTBOPEHHS IM1DKY.

CtpykTypa iMipKy TiCHO MOB’s3aHA 3 (paKTOpamu, AKi BILIMBAIOTh
Ha (opmyBaHHS iMimKy opranizamii. Op6an-JlemOpux JI. 3a3Hagae, 1o
«IMimK opraHizaiii Ta mepcoHaly Mae 30BHIIIHIO Gopmy (omdr, MaHepa
MOBEAIHKH ) 1 BHY TPilIHii 3M icT (MPOBiHA 17€s1), IPO B3a€EMOBIANOBIIHIC Tb,
JMHAMIYHY €IHICTh 1 piBHOBAry SKMX CJia a0atk mocTiiHO» [9, €.543] 1
MiJKpecoe, 10 Ha IMUDK opraHizamii Ta ii TepcoHany BiTdyTHO
BIUTM BAIOTh CUMBOJIM, aTpUOYTH, Ha3Ba, (ipMOBHil (TOBApHHIT) 3HAK, JICBI3,
¢dipMoBHIf CTHII Ta iH.

T'oposuii /1. i KoBanboB [I. BUAINSAIOTH ()aKTOPU 30BHINTHHOTO Ta
BHYTPIITHBOTO CEpPENOBHINA, IO BIUIMBAIOTH Ha IMIK MigIPHEMCTBA,
HpeacTaBieHi Ha pUCYHKY 1 [6, ¢.78]. [lo rpynu ¢axTopi BHY TPIIIHEOTO
CepeoBHINa, MOB’SI3aHUX 31 CTA0IMBHICTIO OpraHi3amnii, aBTOPU BiTHOCATH
JOBipy pOOITHHKIB 10 KEpiBHUIITBA, MO3UTHBHHH IMi/UK KepiBHUKa,
(iHaHCOBI MOKAa3HUKK Po6OTH; 10 (akTOpiB, MOB’S3aHUX 3 MO3UTHBHUM
iMi/DKEeM Ha PUHKY Mpalli — MOBEAIHKY YJIeHIB opraHizauii, i1 3ryp TOBaHiC Tb,
e(heKTUBHY COILliaJIbHY TOJITHKY.

ABTOpH TiJAKPECIIOIOTH, 110 Ha GOPMYBaHHS MO3UTUBHOIO M iKY
MiIPUEMCTBA Ha PUHKY Tpalli CBild BIUIMB 3/iiCHIOE e()eKTHBHA COIliaJbHa
MOJITHKA, 1[0 «IIOBHHHA BKJIOYATH B ceOC 3aX0 M, SKi IPUHOCATH KOPUCTH
CyCIICTBY B IIIJIOMY HE JHIIE dYepe3 3aJ0BOJICHHA MOTped CBOiX
NpaniBHUKIB, ajie i HANPSAMY 3aJ0BOJBHSIOYM TOTpeOW, B Mepury dYepry,
CI0HBaYiB (3a0BOJICHHS MMOTOYHHUX NOTPeO, BpaXyBaHHS JOBrOCTPOKOBHX
iHTEepeciB, iHGOPMYBaHHA CIHOXHBAa4iB MpPO MiMIPHEMCTBO, HOTO
OPOIYKIi0 i BUAM AiSUIBHOCTI), @ TAKOXK PEIITH HACENCHHS KpaiHu (3aXUCT
HaBKOJIMIIHBOTO ~CEPEJIOBHINA, Y4acTh MIAIPUEMCTBA B COLIaJbHUX
3arajbHO Jep>KaBHUX Iporpamax, BipaXyBaHHsS MiJIPHEMCTBOM KOIITIB y

OnaromiiHi boumm, dbopMyBaHHA comianbHOoi  mpUBaOIMBOCTI
i IPUEM CTBA)»
[6, c.78].

133



Ha nmymky aBTOpa, HaBejeHa cxeMa (DaKTOpiB, IO BIIMBAIOTH Ha
iMimK mianpueMcTBa, 3ampornoHoBaHa loposmm JI. i KoBamsoBum [,
BuMarae Outpmoi aeranizaitii. Tak, He BCl €JIEMEHTH CXEMH BITHOCITHCS [0
(axTopiB BHY TPIIIHBOTO 1 30BHIMIHBOTO cepenoBuina. Jo ¢akropi, 1m0
BIUIMBAIOTh Ha IMI[DK, MOJXKHA BIAHECTH: MO3UTUBHHMH IMITX HA PHHKY
mpary, cTabiNbHICTh opraHizalii, HaAIHICTH, OpraHi3amil, 3HAHICTh Ha
puHKy. HaTOMICTh, iHIII €IeMEHTH CXeMHU BITHOCATHCA He N0 (akTopiB, a
JI0 CTPYKTypHHX €JeMEHTIB IMiIKy (OBeJiHKAa YJICHIB opraHizalii,
3rypTOBaHICTh oOpraHizamnii, edexTMBHa comiaJbHAa TONITHKA; JOBipa
pOOITHUKIB 10 KEpiBHMI[TBA, IMO3UTHBHHHN IMIIX KepiBHHKa, (iHaHCOBI
MOKAa3HUKH DPOOOTH;, BHKOHAHHS IMAapTHEPCHKUX 3000B’d3aHb, TapaHTiiHI
3000B’sI3aHHS; pEeKIaMHAa KOMIAHIA, Tyd4HHH OpeHn, 3B™s3KH 3
TPOMAJICHKICTIO).

Heo6ximHO 3BepHYyTM yBary Ha MAOTPUMAHHsS CTAaHIAPTIB, IO He
BUMararmoTe cepTudikanii, mpoTe SBISIOTECS BarOMHM IHCTPYMEHTOM
MiJBUIIEHHS IMi[pKy mianpueMcTBa. Hampukiaa, €Bponeichbki cTaHapTH
cepii EN 29000 i EN 45000, 1m0 periaMeHTyIOTh PO3pOOKY CHCTEM SIKOCTI,
OIIHIOBAHHS BiJMOBIAHOCTI, cepTHdikalii cMcTeM SKOCTI Ta aKpemu Tailil
oprauiB 3 ceptu ikarrii.

Jlo TakuX cTaHAAP TiB BigHOCHTRCS 1 M bkHapoaHuit ctanmapt 1SO
26000 - KepiBHHIITBO 3 comiajbHOI BiMTOBimAJBLHOCTI - IO 3a0e3meuye
y3roJpKeHE YIPABIiHHS B OpTaHi3allisiX IPHBATHOTO 1 JIEPKaBHOTO CEKTOPIB
€KOHOMIKM MUIIXOM 3alpOBa/DKEHHS COIAIBHOT BiMOBigadbHOCTI B
yceomy cBiTi. Cranmapt ISO 26000 chopsmMoBaHuii Ha JOCSTHEHHS
HACTYTIHHU X IIUJICH

- TEOpETUYHE 0OTpyHTYBaHHS MOHATTA coIiaJbHOT
BiJMOBinaabHOCTI O13HECY;

— BUPOOJICHHS PEKOMEHJalliil 100 MPUHIMIIIB 1 YMOB BeICHHS
COIliaJIbHO BiJMOBIJABHOTO Oi3HECY;

— HAKOMMYCHHS i MOINUPEHHS MIOCBiAy IIOJNO 3alpOBa/DKCHHS 1
YCIIIIHOT peai3aliii comiaJbHO BimoBigasHOTO O i3HeCy.

ISO 26000 moxHa DOOPOBIIFHO 3aCTOCOBYBATH IO BiJHOIICHHIO
J0 opraHi3amiii Oyap-1KOTO THIY, Y TOMY YHCII JIep)KaBHHX CTPYKTYp, 3
METOI0 IABHUINEHHS PIBHA COIaJIbHOT BiANOBIJANIBLHOCTI ITiIPUEMCTBA.
3anposamkeHHs cTapmapty ISO 26000 Ha miIPUEMCTBI CHIPUSTAME
i JBUIICHHIO HOTO IMi/DKY 1 YKp iMJIEHHIO MPUHIIMITIB B ICHHS € KOHOMITHOT
IisUTHHOCTI Ha 3acajax colliaabHO i BiIOBIIAILHOCTI.

3 METOI0 MiABUIIEHHS KOHKYPEHTOCIIPOMOKHOCTI IiNPHUEMCTBA, B
YyMOBax BHUXOIy MiJIpUEMCTBA Ha 3apyODKHI PHUHKH HEOOXIHUM €
npoBeseHHs pecepTudikanii Ta ayauTy Ha IO TPUMaHHS BUMOT 3apyODKHHX
crangapTis. Hanmpukian, Himernpkoi areHuii 3 cepru¢ikamii Tuf aGo

134



¢paniysbkoi Bureau Veritas Ukraine. Tak, Bureau Veritas Ukraine, mo mae
HpeICTABHUI[TBA y MepeBaXkH il KiMbKOCTI KpaiH CBiTy, IPOMOHY€E MIUPOKUI
CIEKTp cepTHd iKalifHUX TMOCHYr, cepell SKUX AiLIPHOCTI MiInpHeMCTBA
BimmoBimarote ceptudikatu OHSAS 18001 (ympaBiiHHS pH3HKAMHU —
npodeciiina 6e3neka i oxopona mpaiii), 1ISO 9001 (MeHeMKMEHT AKOCTI) i
SA 8000 (cTanmap T coliajgbHO 1 BiANOB1IABHOCTI).

IMpoBimHi ykpaiHChbki KOMMaHii MPUIUIIOTE BEJUKY yBary
(hopMyBaHHIO IMIDKY MiMIPUEMCTBA Yy CTPATETIYHOMY IIaHYBaHHI CBOET
nmisutbHOCTL. 27 BepecHs 2010 poky raszeroro «[lemo» Oyio omyOiikoBaHO
peHTHHT HaWJOPOXKYMX TOPTIBENHPHHX Mapok YKpaiHw, po3polseHnii 3a
yuacti  ¢diHancoBo-anasmitiyHOi  rpymu  «IIpo-Koncamtuur»  [17].
PospaxyHky npoBOAMIMCH Ha OCHOBI MeToauku kommadii Interbrand
OIIIXOM BH3HAYECHHS PO3MIipy HOXOJIB, sIKi TeHepye Bimomuit Openn. o
ydJacTi y mpoekTi 0yno momydero 70 ykpalHChKHX OpeHAIB HaI[iOHaIBbHOTO
MacmTaldy 3a BUHATKOM TOPTiBEJLHHM MapOK MPOMUCIOBHX i () iHAHCOBHX
kommaniid. [lepenik Hall JOPOKUIM X yKPATHCHKUX OPEH 1B 0UOJIHIIa KOMIIAHS
«KuiBcrap», BapTicTh TOProBeJbHOI Mapkum sKkoi 3a po3paxyHKaMH
ekcriepTiB ckiana 2,52 mapna. monapis CIIA. o Tpilikk nigepiB TaKoX
yBiifinm kommanii «Eminentp» 1 «Hama Psba», BapTicTh OpeHIy SKHX
ckiana 691,67 1 599,48 mnu. nonapis CIIIA BiamoBimHO.

TakuM YHHOM, YCIX [SJIBHOCTI MIANPHEMCTBA 3AICKUTh HE
TUIBKK Bim mpoayknil i yMoB ii BUpOOHHMIITBa, a i Bix ioro iMimky. Tomy
(¢opmyBaHHS, TMIATPUMAHHS Ta PO3BUTOK IMIJUKYy MOTpeOye BHBaXEHOI,
TPYHTOBHOI MiIBHOCTI MO0 CTBOPEHHS, 3aKpIilJICHHA, 1 MHOCHICHHS
MO3UTHBHOI TPOMaJCBhKOT Ty MKH.
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TEHJAEHINI TA TEPCIIEKTUBA PO3BUTKY
KOHKYPEHTO CHPOMOKHOCTI CYYACHOT'O PUHKY
nPAII MOJIOAI B YKPAIHI

Mopos I.B., KCY, Omemvuenxo O.€. YC3 m.Kuis

BerynmHa wacTHHA. AKTyasbHICTH JAaHOI TEMH JIOCIHIJDKCHHS
00yMOBJICHA BaYUIMBOIO POJUTIO Ta (PYHKI[IIMH MOJIOJII B € KOHOMIII KpaiHu.
Came Moyoali O, 3aBIJKH CBOid MOOUIBHOCTI Ta BHCOKOMY
[HTeNeKTyalbHOMY IOTCHIlIAy, € TOJOBHOIO PYIIIHHOIO CHJIOI Cy4acHOTO
CBiTy, MalOTh MOXJIMBICTh BIJIMBATH HA CYCHINBHHI MPOTPEC, BU3HAYAIOUH
MaliOyTHE CyCHIIbCTBA Ta ACPKaBH.

Coria TbHO-€ KOHOM {YHHI IO TeHITia)I KpaiHu Hapa3i i Ha MaiOyTHE
OesnocepeHbO 3aNEKUTh Bi TPYIOBOI AaKTHUBHOCTI MOJIOMI, IS SKOT
y4acTb B EKOHOMIYHIH  AiIBHOCTI €  3HauymmM  (akTtopom
COLIOKYJIb TypPHOTO Ta MPOo¢eciiHOro CTAHOBJICHHS .

Ha punky npaui He BUKOPHCTOBYEThCS 3HAUHA YaCTHHA TPYIOBOTO
HOTEHIialy MOJIOJI, sIKa YacTo He BUTPUMYE KOHKYPEHTHOi O60poThOH i3
NpEACTABHUKAMM CTApPIIMX BIKOBUX IOKOJIHb. PO3BUTOK MOJIOAIKHOTO
CEeTMEHTYy PHHKY Tpalli XapaKTepU3yeTbCs TOCWICHHSAM JUcOaNaHcy MK
MOTINTOM 1 IPOTIO3MIIIEI0 TIPAITi, 3HIDKCHHAM PIBHA €KOHOMIYHOI aKTHBHOCTI
MOJIOJ, 3pOCTaHHSIM piBHSA 0e3po0iTTsI, 30 UTBIICHHSAM YacTKU MOJIOJHX
Jmonel, 3alHATHX y HepopMalbHIi cdepi EKOHOMIKH, 30 UIbIIEHHSIM
YUCEIBHOCTI MOJIOJUX TPYAOBUX MIrpaHTiB. B OCHOBI IMX HEraTHBHHX
TEHICHI[ il JIe)KUTh He JOCKOHAJICTh MEXaHI3MIB JCPKABHOTO PETyIIIOBaHHS
MOJIOADKHOTO CETMEHTY PHHKY Hpalfi.
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IocuneHHs KOHKYpEHTHOI OOpOoTEOM Ha CBITOBMX pHHKAX i
BCCOXOILJIFOI0YA TJ00ami3ais eKOHOMIYHOTO PO3BUTKY IMOCTABMIM YKpaiHy
nepea HeoOXiTHICTIO BHOOPY, SKUH Mae JOJEHOCHE 3HAYeHHS: WTW paui
IUIIXOM EeKCTEHCHBHOTO DO3BUTKY, BTpadalo4yd peajbHy EKOHOMIUHY
HE3aJICKHICTh, IO 3arpoXXye€ MEPEeTBOPEHHSAM KpaiHM Ha CHPOBHHHUIA
IPUIATOK Ta MOCTadalbHUK JeIeBoi pobouoi cuimm, abo akTuBi3yBaTH
BKJIIOUEHHS BHY TPIIIHIX JDKEPENT € KOHOMIYHOTO IMiTHECeHHs, TepeayciM, 3a
paxyHOK 3pOCTaHHSI KOHKYPEHTOCIIPOMOJXHOCTI Ha OCHOBI 3aCBOEHHS
IHHOBAI[IHHOT MOJICJTi PO3BHUTKY .

BukiyianeHHsi ocHOBHOro marepiany: CydacHuil CTaH PO3BUTKY
CBITOBOI EKOHOMIKM  XapaKTepu3yeThcs IHTeHCH(ikaliero Tmporecis
IHTepHaLioOHami3amii, TpaHCHaIioHam3anmii i iHTerpamnii, mo e HiArPyHTIM
peambHOTO  (QOpMYyBaHHS  CBITOBOTO TOCHOJApCTBA  SIK  3araJibHOL
€KOHOMIUHOT 1iTicHOCTi. BogHOUac cocTepirac€Thesi TUHAMIYHHUNA PO3BUTOK
HaI[lOHATPHUX EKOHOMIK, IOCHJIEHHS KOHKypeHIii, oOMexeHHs cdepu
mpaii, Cepio3Hi CTPYKTYpHI MEpeTBOPEHHsS, LI0 BHMAara€ HasBHOCTI
BIJIMOBIMHUX TPYJAOBUX PECYPCiB.

TlinBuIIeHHsT SKOCTI OCBITHIX TOCIYr Ha OCHOBI ()OpPMYBaHHS
cucremu 6esnepepsuoi oceitu “life-long education” 3 meroro omrumizamii
npodeciiftHO-KBaTi(iKaIifHOT CTPYKTYpH poOOYOi CHIM € OJHUM 3 JIEBHX
HaNpsMIB 3pPOCTaHHA pIBHSA KOHKYPEHTOCIIPOMOJKHOCTI HAI[iOHAaJIBbHOT
po60Y0i cuim. AaITOBaHICTh CHCTEMH OCBITH Ta MPOQECiiiHO T ITi Iro TOBKH
J0 JWHAMIYHUX 3MiH KOH IOHKTYpH IONHTYy Ta HPOMO3WIIl Ha CBITOBHX
puHKax mpami, 3a0e3meyeHHs] MIATOTOBKA poOodoi cuim, mpodeciiHo-
KBaliGikanifHi mapameTpn SKOi BIANOBIZAIOTE MHOTpedaM coLiaIbHO-
€KOHOMIYHOTO PO3BUTKY CYCHLUIbCTBA — BH3HAUaJbHi ()aKTOPHU 3POCTAHHS
KOHKYPEHTOCIIPOMOXHOCTI JIIOACBKUX pecypciB. B ymoBax ¢opmyBaHHS
IHHOBaIIHHOTO CYCHUILCTBA (PYHKIIOHAJBHUMH OCOOJMBOCTIMU OCBITH €
HE TIIBKU “...371aTHICTh HAaJaBaTH THM, XTO HABYA€THCS, HATPOMA/DKCHUH Y
HomepeaHi pOKH 00CAT 3HaHb Ta HABMYOK, a M IIIBUIIYBaTH 3[aTHICTH 1O
CIPUHMHATTA Ta BUKOPUCTAHHS Ha MPAKTULI HOBHUX HAYKOBUX 1JeH,
TeXHIYHUX IHCTPYMEHTIB Ta MeETOJAIB BHpOOHHWNTBA, (GoOpMyBaTH B
NpaniBHUKaX HOBATOPCHKI 3II0HOCTI, iHIMIATHBY Ta IiXMPHEMIHBICTE...”
[5, c. 34].

KoHKypeHTOCTIpOMOKHICTh MOJIOAI Ha PUHKY NpaIli BU3HAYAETHCS
OCBITHBO-TIpO( eCiitHIM piBHEM, npodeciitHoI0 MOOUIBHIC TIO,
XapakTepUCTHKAaMH i  370pOB’d, €KOHOMIYHMM CTAaHOBHIIEM Ta
MEHTAJPHUMHU pHucaMHd. HeraTMBHMMHM 4YMHHHKaMHM, 10 BIUIMBAIOTH Ha
KOHKYPEHTOCIIPOMOXHICTh ~ MOJIOJi, € HEJOCTATHICTh MPaKTUYHOI
MirO TOBKM, BIACYTHICTh NPAKTHYHOTO JOCBiZy poOOTH, MOTIpLICHHS
3M0pPOB’S, HU3bKUH piBeHb JOXOJiB, OiJbllla BPa3IMBICTh 10 COIIaJHLHO
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00yMOBIEHI X XBOPOO Ta aHTHCOIaIbHOT MOBE MHKH. [Ipu mbOMY OCBITHI
YUHHUK TIO3UTHBHO BIJIMBA€ HAa KOHKYPEHTOCIPOMOJKHICTH MOJIOJI,
OCKiTbku Oinpina il yacTka 3aJ0BoJieHa 00paHOI0 MPO(Eci€lo Ta SKiCTIO
HaBYaHHA, 3000yBae JOJATKOBI 3HAaHHSA, Mae€ OCOOHMCTHH  IJIaH
npodeciiiHoro po3BHUTKY.

PesynpraTn ommtyBaHHA (y pamkax oOctexxeHHs «Moiomp
VYkpaiHu») mnpanodoi YacTHHH MOJOJI 3 MHTaHb, SKi CTOCYIOTbCA
xapakrepy ii mpodeciiHoi 3aifHATOCTi, CBiq4aTh, M0 3PEIITO0 3a (axoM,
NEepBUHHO HaOyTHM y HaBUAJFHOMY 3aKiaji, IPAIlo€ JIMIIE TPOXHA MEHIIe
TIOJIOBUHH MOJIOJWX JHonel 1o. Jlemo MeHme 2/5 mpamrorounX MOJIO IUX
PECHOHJCHTIB 13 PI3HUX NPHUYMH MPANIo0Th He 3a Habytoro y BH3 abo
[ITH3 cnemianbHICTIO, a KOXEH ACCATHH OTPHMAB iHINY CHENiaJbHICTh Ta
HpAIIoe 3a HETO.

IlinTBepmkeHHSM TOrO, 10 B YKpaiHi Hapa3i He ICHye€
e(heKTUBHOTO MEXaHi3My, SIKMi 3a0e3nedyBaB OM Tepexin BiJ OCBITH 10
3alHATOCTI, CJIYTYIOTh OTpUMaHi pe3yJbTaTH NOCTiDKEHHS NPUYUH, Yyepes
AKi 3ailHATA MOJIOJp NpAIIoe HE 3a Ha0yTol0 y HaBYaJbLHOMY 3aKiaji
CHemialb HIC THO.

Haii0inpia dvacTka pecrnmoHACHTIB (JBOE 3 KOXHUX I'SITH) TPHU
BU3HAYCHHI TAKUX MPWYMH MOCJANacs caMe Ha JeQiluT poOovrX MiCIb 32
¢axom. KpiM TOro, nOCTAaTHRO BaroMHM YHHHHKOM Hee(eKTHBHOTO
BUKOPHUCTaHHSA TPYJOBOTO IOTEHIIANy MOJIOJI Y IBOMY AacIleKTi € HaITo
HU3bK1 CTAHJAPTU OIJATH Mpali y [iJIOMYy Ta 3a pSIOM CIeiaJIbHOCTEeH
30KpeMa, ampke Ha (DIHAHCOBY HEMEPCIEKTUBHICTE pobotu 3a QaxoM
nociajach Maibke 1/5 wactmHa pecnmoHaeHTiB. Pasom 3 TuM, Taka cama
yacTka ONHMTAHUX 3asBMJA IIpO 3MiHy oco0ucTHX ymomoOaHp Ta
npodecifHuX IUIaHiB SK NPUYUHY POOOTH HE 3a CHeLiaJbHICTIO, Maiike
KOKeH ABaHAMUSATHHA BHUSBHMB, IO poOoTa 3a (paxoM € HeTBOpUOIO abo
HEILIKa BOIO TOIIO.

HenocTaTHs miATPUMKA TAJIAHOBUTOI MOJIOJI MOE NPHU3BECTH MO
3HAYHUX BTpaT “3HAHHEBOTO” KamiTaJly KpalHd y MaiOyTHhOMY BHACIIIOK
YCKIAIHEHHS TIPoIleCy pearmizamii BJIACHUX MOJJIMBOCTEH MOJIOII,
BIZICYTHOCTI Ti€BOT MiATPUMKH OCBITH MOJIOZI 5K 3 OOKy JepXKaBH, Tak i3
0OKy HaBYANBHHX 3aKkianiB, poOoTomaBmiB. CyTTEBO  yCKIAJHIOE
NOJIMIIEHHS SKOCTI MOCHyr 3 MIATOTOBKM YNPABIIHCBKHX KaJpiB
30epexeHHs 3HAYHO1 KiJIbKOCTI HaBUaJbHUX 3aKJAIiB, SKi HAJJAI0 Th OCBITHI
HOCIyTH HeBimmoBimHoI sikocTi. 3okpema, kimbkicTe BH3 mepxkaBHOT Ta
KOMYHaJIbHOI BJACHOCTI, fKi 3IiCHIOIOTh MIiATOTOBKY 3a JaHUMU
creriajgb HoCTAMH, 3MeHImIack y 2008/09 u. p. (mopisusiHO 3 2000/01 H. p.)
Ha 16,1%, Toai K KiNIbKICTh HEAep>KaBHUX HaBUaJbHUX 3aKJaJiB 3pocia 3a
e xe nepioguacy Ha 20,3% [3, c. 26].
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HenepxaBHi HaBYampHi 3aKimaju, sKi Hamarajucs OTPUMATH
mineH3ii Ha mpaBo HaBUaHHA Ta BHJa4i cepTudikaTiB Tpo OCBITY,
CHeIiali3yloThCs, B  OCHOBHOMY, Ha  HaByaHHI CTyIeHTIB 3a
CIEIaJbHOCTAMHU, ULI0 KOPHUCTYIOThCS momuToM y chepi Oi3Hecy
(MEHeDKMEHT, MapKETHHT, OaHKiBCbKa crpasa, €KOHOMIKa,
fopuctpyaeHmis). He3pakaroun Ha 31iIHCHEHHS MOHITOPUHTY 1 KOHTPOJIIO 32
AKICTIO OCBITH JAEPKaBOI0 IIIIXOM BHUKOPHCTAHHS CHUCTEMHM aKpeuTaii,
BU/adi JNEeH3il Ha NpaBO OCBITHROT IISUIBHOCTI, HaBYAJbHI 3aKjagdl y
MepeBaXkHiH OIMBIIOCTI HamaraJmcs Ta HaMaraloThCsS OTPHMYBATH i
mineH3ii, He BPaXOBYIOYH JIOBTOCTPOKOBMX TEHICHINH 3MIH MOMUTY Ta
nporo3uilii Ha puHKY mpami. Lle Moke i Hazasli 3arOCTPIOBATH PU3HKH
3000yTTI HESAKICHOI OCBiTHM, IO MOTIpIIyBaTHME SKICTh BiTYM3HIHOI
po6odoi cum.

Ha >xanp, 61IbIIiCTS peKOMEHAANiH MapJaMeHTChKHX CIIy XaHb Ta
OKpeMi pO3IUIM MNPOTpaMHUX JOKYMEHTIB ypsAAy, IIO CTOCYIOTbCA
CTaHOBHIA MOJOAI B YKpaiHi, HE BTUIOIOTECA B JKUTTA, €(EKTHBHOTO
JIEPXKABHOTO MEXaHI3MYy MiATPUMKH MOJIOI JI0 I[bOTO Yacy He c(hOpMOBaHO.
Mosxna moromutuchk i3 €.1.BopoaiHuMm, sKud, NOCTIDKYIOYH PO3BUTOK
JIepKaBHOT MOJIOJDKHOT TIOJMITHKH, TPHHAIIOB J0 BUCHOBKY, IO pi3HI
nporpaMy Ta KOMIUIGKCHI 3axoqd y cdepl MITPUMKH MOJOAl, SKi
3aTBEp JUKYBAINCS PI3HUMH ypsAZaMH Ta TapJlaMEeHTAMH, «OIIiKyBaJHCs
OMHAMH ¥ THMH CaMHMH THTaHHAMH HOBOi reHepanii. IlpoTte
CTBOpIOBajiacs CHTyallis, KOJM BCi CTAaBWJIM MaibKe OJHAKOBI 3aBJaHHS,
3a0yBarOYN aHANI3yBaTH IPUIHHU X HEBUKOHAHHM) [4].

JocniquBIIy CUTyaIif0 Ha PUHKY Ipani B YKpaiHi, BASHUYHUBIIN 1i
CHIBHI 1 cmabKki CTOpOHH, MOXEMO HaJaTH TaKi peKoOMeHpamii Moo
MiJBUIIEHHS! KOHKYPEHTOCIPOMOIKHOCTI po0040i CHiM, 30KpeMa, cepen
MOJIOZIOTO HACEJICHHS |
1. 3abe3neveHHs 3aHHATOCTI, IKHH Tependayae HU3KY 3aX0 JIiB:

- TpaneBlallTyBaHHS BHUIYyCKHHKIB HaBYaJIbHMX 3aKIaJiB B YyMOBax
PHHKOBOT € KOHOMIKH;

- CTBOPCHHS SKICHUX 1 BUCOKOIHHOBAII HU X POOOYHX M iCIIb;

- Y3r0 JDKEHHS TIOTpeO PUHKY i3 MPOTIO3MIIIEI0 MOJIOJMX OCI0, MO BUXOATH
Ha PWHOK TIpali, TMOBHHHO BINOYBaTHCh dYepe3 YpPeryJIIOBaHHSA PHHKY
OCBITHIX TIOCIYT INUISIXOM EKOHOMIYHOTO CTHMYJIFOBAaHHS HaBYAJIBHUX
3aKia(iB 10 MiATOTOBKH (axiBIiB 32 TUMH HAmNpsSIMaMH, K1 y TIepCIeKTHBi
MaTUMYTb MOTIMT HA PUHKY Ipall;

- 3alydeHHS MOJOAI J0 IiJIPHEMHHUIBKOI MiAbHOCTI, CTBOPEHHS
BIMOBINHUX yMOB (YHKUIOHYBaHHA Ta €(QEKTMBHOTO  PO3BUTKY
MOJIOJDKHOTO i MPUEMHHUITBA;

139



- CTUMYJIIOBAaHHS CTAHOBJIGHHS CETMEHTy BHCOKOKBalihikoBaHOI pobouoi

CHJIH.

2. TlocusileHHs 1HBECTUI[IMHMX Ta IHHOBAIL[IMHUX BKIAJEHb B JIOJICHKI

pecypcH, sike MOBUHHE BiA0YBAaTHCh 32 TAKMMH HANIPsIMaMH:

- 3abe3neueHHs IMOCTYIOBOTO IEpPeXoly [0 BHICPEIKATBHUX TEMIIB

IHBECTHIIIH B MiArOTOBKY MpOQeCciOHaNiB Ha BHUPOOHUIITBI TOPIBHIHO 3

BKJIAJCHHIMHU y (GI3UIHHUNA KamiTaji (JI0 TPUMaHHS TeHICHIIl, TpUTaMaHHOT

E€KOHOMIYHO PO3BHHEHHM KpaiHaMm);

- 3aIpPOBaHKEHHS y TPAKTHKy YIPaBIiHHA IEPCOHAJIOM, IO 3aHMAacThCs

BIPOBa/VKEHHAM  IHHOBAIlifl, OI[IHKY Ta  CTHMYJIOBaHHI  HOTO

KOHKYPEHTOCIIPOM O0KHOCTI.

3. CTuMyIFOBaHHS NOCTIHHOTO IMiIBUINEHHS KOHKYPEHTHOTO PiBHS pobouoi

CIUIM MpAaniBHUKIB, 10 3a0e3nedye KOHKyPEHTHI IepeBard HaI[ioHaJIbHOI

€KOHOMIKH B I[IIOMY, BKJIFOYA€ TaKi HAIPSIMH:

- 3aIPOBAKEHHSI BITYU3H THOT MOJIEJ11 MOTUBAIIHHOTO MEHEDKMEHTY ;

- IpaBOBUH 3aXWCT NpPAUiBHUKIB, 3alHATHX Ha yMOBaX 3aCcTOCYBaHHS

MOTOMHHO | OTUIATH TIPAIli B MPOIECI TPY IOBOT AT ALHOCTI,

4. 3pocTaHHS SKOCTI OCBITAHCHKHX IOCIHYT, HIJSIXOM 3AiCHEHHS TaKHX

3aXOMIB:

- pedbopmMyBaHHS OCBITHROI CHCTEMH B Tpolleci BCTymy YKpaiHuW 10

BononcwKoTO Mponecy;

- 30UIbIIEHHS YacTKM BUTpPAT HAa HAYKOBO-IOCHIJAHI Ta JOCJIJHO-

KOHCTPYKTOPCHKi pobotn 10 3% BBII;

- CKOPOYEHHS PO3PHUBY 3B'S3KIB MDK OCBITAHaMH 1 poOOTOIaBISIMHU, MDK

ceporo OCBITH 1 pHHKOM IIpai;

- CTUMYIIOBaHHS MPOIECIB HAYKOBUX JOCII/DKEHDb Y 3aKJIaJaX OCBiTH, SIKi €

OCHOBOIO  YHIBEpCUTETCbKOi MiArOTOBKU. lIpupiBHSHHSA  yKpaiHCBKOI

CHUCTCMH HAYKOBHUX CTYICHIB 0 3arajbHO€BPOMEHCHKOI I CIIPOLICHHS

MOOUTLHOCTI BUKJIAZa4 iB 1 HAYKOBIIiB B €BpoTIi;

- MIABHUILIEHHS SKOCTI OpraHi3amii BUpOOHHYOT MPAKTHKKA YYHIB 1 CTY JICHTIB

Yyepes NOKpaIleHHS MaTepiaJlbHO-Te XHITHO 1 031 Ha BYaJIbHU X 3aKJIaIIB.
BucnoBkn: TakuM YWHOM, NMPOAHAN3YBaBIIN CHTYaIliF0 MOXXEMO

3poOHWTH BHCHOBOK, IIO HAaMBIIMBOBINIMMH YWHHHKAMHU 3a0e3MedeHHS

KOHKYPEHTOCIIPOMOXHOCTI MOJIOJII B YKpaTHU € : MOCUJICHHS 1HBECTHUII HTHIX

Ta IHHOBaImiMHMX BKJIAJCHb B JIHOJACHKI PECypcH; MOXKIMBICTH

MpaleBIam TyBaHHS MOJIO Ii; ITiJBHIIEHHS IiJro TOBKUA ()axiBI[iB, MIJIIXOM

po3po0KM HOBHX CTaHAAPTIB 70 HABYAIBHUX MAUCIMILIH, CHCTEMH

OIIIHIOBAaHHS HaBYAJIbHUX JOCSITHEHb, SKOCTi OCBITHIX MOCIIYT 3TiAHO BUMOT

PUHKY Tparii.
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POJIb TA MICIHE PETTOHAJIBHOI'O MAPKETHUHI'Y B
CUCTEMI PEI'MOHAJIbHOI IOJII TUKA

buyikosa JI. A. Xmenvhuy bkuii HayionareHuil yHigepcumem,
eyi. Incmumymcorka 11, m. Xmenvnuyoxuit, liliya_mark@mail.ru

TeMIn €KOHOMIYHOTO PO3BUTKY B YKpaiHi 3HAa4HOIO MIpOIo
BU3HAYAIOTECA piBHEM pedOpMyBaHHSI EKOHOMIKM B peErioHax, SKHi
Oe3mocepeHbO 3aJIeKUTh BijJl SKOCTI 3aCTOCOBYBaHHX MoOJeel i METOIIB
VIpPaBIiHHA COIMIAIbHUMH Ta €KOHOMIYHHMH MpPOIECaMHU PEerioHaLHOTO
po3BHTKY. PasoM i3 THM, B CHJIy BIIHOCHOT HOBH3HHM pETiOHAJBHOT
NOJITHKH, SK Tajly3i HAayKOBHX 3HaHb 1 sIK HANpsAMKYy JCpP>KaBHOTO
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perymoBaHHS €KOHOMIKH, 3HAXOIThCA y CcTalii opMyBaHHS, MO poOUTH
aKTyaJbHUM CIPOOY 3aCTOCYBaTH B JaHiil cdepi HOBI METO M JOCJIiIKEHb
Ta IHCTPYMEHTH, Y TOMY YHUCIHi i perioHanbHUN MapketuHr. HeoO xigHicTth
(¢bopMyBaHHS i BUKOPHCTAaHHA K IHCTpYMEHTa 3JIHCHEHHS perioHajbHOI
€KOHOMIYHOT  MOJITMKM  PETiOHAJILHOTO  MapKeTHHry  o0yMOBICHA
HACTyITHUMH IPUYHUHAMU:

- BIIOYBAETHCA 3POCTAHHSA KOHKYPEHIi 13 MpUBaTHUM
CEKTOPOM, [iSIJIbHICTh SKOTO yce OUIble OpiEHTOBaHA HA 3aXOIUICHHS
PHUHKIB;

- HU3LKUI piBEHb AKOCTI pOOOTH Jep>KaBHUX YCTAHOB, SAKi
HE 37]aTHI B TOBHOMY 00Cs31 32 IOBOJIBHS TH 110 TPEOH HACEIICHH S}

- 3MCHITY€EThCSA (IHAHCYBaHHS Jep>KaBHUX TIporpaM i

TOCTIYT;

- KOPIOpPATHBHI 1L amapaTa BJIQJM BHIIEC IHTEPECIB
CyCHUIbCTBA;

- BiNOyBalOThCI ~ 3MIHM B COIMIaJbHIA  CTPYKTypi
CyCHUIbCTBA;

- BiNOyBaeThCs A epeHIranis NoMUTy Ha PUHKY MOCTYT i
TOBapiB.

PerioHanbHUN MapKeTHHT SBJISIE COOOIO IEpPEJIOBY iNer0 po3poOKH
W peamizamii JOBrOCTPOKOBOi KOHIEMIii KOMIUIEKCHOTO PO3BHTKY
rocrojapcTsa i conianpHOI chepu TepuTOpii Yepes opicHTAIlI0 HA IO Tpedu
KII€HTIB 1 LiTbOBI TPYNHU CHOXKHUBAYIB 32 PaXyHOK KpPAaIOr0 BUKOPHUCTAHHS
HasIBHU X KOHKYPCHTHU X TIepeBar.

3araJbHUMHK IUIAMH, 1[I0 BJACTHBI PETiOHANBHIA  MOJITHIN
VYkpainu €:

- 3a0be3neueHHs iX CTajoro poO3BHTKY B iHTepecax yciel
VYkpaiiu, TiIBUINCHHS PIiBHS JKUTTA HACENCHHS, MOJOJIAHHS OINMHOCTI Ta
6e3po0itTs, GopMyBaHHS CEpeIHHOTO KJIacy;

- e()EeKTUBHOTO BHKOPHCTAHHSI CKOHOMIYHOTO, HaAyKOBOTO,
TPYJOBOTO TOTEHIlay, MNPUPOJHHX Ta IHIIMX pECypcCiB, a TaKOX
0COOJMBOCTEH PETIOHIB I JOCSATHEHHS HA Iif OCHOBI IiJBHUINCHHS PIBHSA
JKUTTS JTIOJICH, OTITIMaJTh HOT CITeliai3alii perioHiB y BUpOOHHIITBI TOBapiB
Ta MOCIIYT;

- CTBOPEHHS PIBHUX  yMOB JUTS JIMHAM I9HOTO,
30a1aHCOBAHOTO COIliaIbHO-€ KOHOMYHOTO PO3BHUTKY pPETioHiB YKpaiHu;

- 3a0e3neUeHHsT  JOJIEPKaHHS ~ BHU3HAYCHHX  JICPIKABOIO
COIliaJIbHUX TapaHTill I8 KOKHOTO TPOMaJsSHWHA HE3aJIeKHO BiJ MicIs
HOTO MIPO>KUBAHHS;

- MOJIOJNIAHHS JEPECUBHOTO CTAHY OKPEMHX TEPHUTOPIA,
CBO€YACHOTO 1 KOMIIIEKCHOTO PO3B'A3aHHS NPOOIEM 0 XOPOHH IOBKiIII.
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Kynikosa €.C. perioHaJbHAN MapKeTHHT PO3TIAAa€ B MIHPOKOMY
(mismpHICTS (ipM, Opi€eHTOBaHA HA TOM UM IHINMH PHUHOK (M ICLEBHIA,
Hal[lOHAIbHUM, 30BHIMIHINA, «EKCHMOPTHHUI») 1 By3bKOMY (MOB'SI3aHMN 13
3aXUCTOM IHTepeciB perioHy SK IIJIOTo 1 MOXe 3[iiCHIO BaTHCA
JIepKaBHHUMH, MYHIOUIAJbHUMH, HEKOMEPUIfHUMHU 1 KOMEpPIiHUMHU
OpraHi3aIisiM1) CEHC1 CJI0BA.

Ane Take BH3HAYCHHS HE IMOBHOIO MIPOI0 MOKA3y€ MOYKIUBOCTI
pEeTiOHAILBHOTO ~MapKeTHHTy, TOMY IO HE I[IOKa3aHa MOXIMBICTh
BUKOPHUCTAHHSA MApKCTHHTOBHX IHCTPYMEHTIB 3 METOI0 EKOHOMIJHOTO
PO3BUTKY TEpHUTOPII.

IBanoB M.IO. nmocnimpkye MapKeTHHT Ha piBHI peTioHy Ta 3a3Hadae,
IO POJIb PEriOHATFHOTO MApPKETHHTY IOJITae B JOTPUMAaHHI iHTepeciB BCix
CTOpiH, o OepyTh y4yacTh B Ipoleci perionanizamii. Takoxx Haroiomye Ha
HEOOXiAHOCTI CTBOpPEHHS €IWHOTO MAaKpOEKOHOMIYHOTO TPOCTOPY, IO
OXOILTIOETHCS.  €IMHOK0 JICPIKABHOK MAapKETUHIOBOIO CTpPATEri€ro, IO
iHililoe (QopMyBaHHS pErioHaJBLHOIO CTPATETIUHOTO MAapKETHHTY Ta
CTBOPIOE CEPEIOBHUIE, SKE JOMOBHIOE Cepely, CTBOPIOBAHY MapKETUHIOM
3araJlbHOTO PIiBHS, B SKid (QYHKI[IOHYIOTh CyO0'€KTH BHY TPIIHHOTO PHUHKY
JUIS JOCSITHEHHS cTpateridHol Metn. OJHAK Takuil MiAXil HE MICTHTh
iHdopMaii mpo IHCTpyMEHTapii perioHaJIbHOTO MapKe THHTY.

VY pob6ori JlaBpoa A.M., Cypuina B.C. perioHaJIbHUI MapKe THHT
nependadyae BUBYCHHS PHHKY, MOMHTY 1 I[iH Ha CYKYIHY MpPOJIYKIIifO
perioHy, peani3allifo BCbOTO HOTo MOTEHIiaTy K 3 TOYKH 30py BHYTp iITHIX
(perioHanbHUX), TaK 1 30BHINHIX (32 MexamMu periony) motpe6. Tomy
perioHaPHUN MapKETUHT MOKIMKAHUN 3aJ0BOJILHSATH IHTEpecH 1 wLimm
HiANpUEMCTB 3 perioOHaNPHUMH, IOTOKYBATH IHTEpeCH TPhOX PIBHIB
cy0'eKTiB rocmnoaaproBaHHs.

VY SKOCTI OCHOBHUX LijJed perioHaJIbHOTO MAapKEeTHHTY MOYXHa
BUI1JIM TH HAC Ty ITHi:

- IiJIBUIICHHSA abo 30epeIKCHHS KOHKYPEHTOCIIPOM 0KHOCTI
pPO3TAIOBAHUX Y perioHi CyO'eKTIB TOCHOMAPIOBAHHSA 1 SKOCTI JKHTTA
HaCeJICHHS — Taka I[UIb y3T0 [DKY€ IHTepecH CIOKIBaY iB;

- TIONNIIEHHA CTYTeHS iNeHTU]IKAIii TPOMaaIH 31 CBOEIO TEPUTOPIEIO
MPOXXUBaHHSI Ta (OPMYBaHHS CTAaHAAPTIB COIlalbHOT TOBEMIHKH W
MO3UTHBHOT TPOMAJCHKOT JyMKH — CIIPSIMOBAaHA Ha 3aJ0BOJICHHS iHTEpeciB
CyCHIbCTBA;

- 3alyd4eHHSA B PEriOH HOBUX IHBECTOPiB, 3a0e3MedYeHHS MPUOYTKOBOCTI
BiJl KOMEPIUIHHO{ AiLIPHOCTI B perioHi Ta 30iMbIICHHS AOXiAHOT YaCTUHH
PerioHaNbHOTO OIO/DKETY — 3aJ0BOJICHHSI 1HTEpECiB perioHaJlbHUX OpTaHiB
JIeP>KaBHOTO KEepPyBaHHSI.

143



3 CyTHOCTI i1 minel perioHaTbHOr0 MapKETHHTY MOXKHA BUUIMTH
HOTO MPUHLIMIN :

- TIPUHUUN UiTbOBOI1 CHPSIMOBAHOCTI — HAIUIEHICTh Ha KiHIEBUH
NpakTUYHUNA pe3yJbTaT, TOOTO EKOHOMIYHY cheliaii3alilo perioHy B
CHUCTEM1 TEPHUTOPIALHOTO PO3MOMAITY TMpalli. TAKAH NPUHIKI O3HAYAE
OBOJIOJIHHS pPHHKAMHM, IIO 3rOJOM MpH HPOBEJICHHI KOHCTPYKTHBHOI
MapKETUHIOBOI MOJITUKH, NPUBEAEC 10 YTPUMAHHS 1 PO3LIMPEHHS 4YHCIa
PHHKIB 32 MEXaMH PETIOHY Ta peaji30ByBaTH MOBHOIO MIpOIO MOTCHIIIAT
periony;

- TPUHIHUI CHPSIMOBAHOCTI y MaiOyTHe — opieHTamis perioHy Ha
po3pobKy 1 peamizanifo JOBrOCTPOKOBOT KOHIEMI[iT KOMIIJIEKCHOTO
PO3BUTKY EKOHOMIKM 1 comiaibHOI cepm, mo mepenadadae CTBOPEHHS
KOHKYPEHTHHX PUHKIB Y pErioHi. peami3amis IbOTO NPUHIUIY Hependadae
OCBOECHHS B TMOBHIH Mipi MapKeTHHTOBHX MiAXOiB JO peEriOHaIbHOI
€KOHOMIKH;

- TPUHUUN KOMIUIEKCHOCTI — 3aCTOCYBAaHHS B € IHOCTI 1 B3a€MO3B'A3KY
TAKTHKHU 1 CTpaTeTii aKTHBHOTO MPHUCTOCYBAHHS iHGPACTPYKTypH B pETIOHI
JI0 BUMOT, IO CKJAIHCS i IO TEHIIfHUX CIOXHUBAYiB IUIIXOM (OPMYBaHHS
KOMIIIEKCY PETIOHaJIbHOTO MapKe THHTY.

Jlnsa peamizanii TakuX Iijed perioHasHUA MapKETHHT MOBUHCH
Oyl TepcoHipiKOBaHWHA y BHTJAAI OKpeMoi perioHambHOT ciayX0m ado
neHTpy. ToOTo €JMHOI MOKIHMBOIO (HOPMOIO iCHYBaHHS PEriOHAIBHOTO
MapKeTHHTY € CTBOPCHHS pPerioHaIbHOI MAapKETHHTOBOI CHCTEMH, sika Oy 1e
HiJCUCTEMO0 eKOHOMIYHOI CUCTeMU KEePYBaHHS PEriOHOM, IO CIPSIMOBaHA
Ha BUSIBJICHHA Ta e()eKTHBHE BUKOPHUCTAHHS B yNPABIIHHI PETIOHOM, TAKOXK
(opMyBaHHA KOHKYPEHTHUX IepeBar, MO3UTUBHOTO IMiKy H CTalbiIbHOTO
PO3BUTKY € KOHOMIYHO{ i coliaibHOT IHPPACTPYKTYpHU pETiOHY.

MPOBJIEMHU 3AMHATOCTI HACEJI EHHS

Muponenxo T., Yepnoobai A.
Kageopa npedcmagHuymea inmepecie 2pomaosit i 0epicasu y cyoi ma Ha2 10y 3a
000epaHcanuam i 3acmocysannam saxonie Hayionanwnoi akademii npoxypamypu Yxpainu

SIKII0 TOBOPHTH PO COLIaIb HO-eKOHOMI4HI NMPOOJIEeMH B yMOBax
pUHKOBOI  TpaHChoOpMalii eKOHOMIKH  YKpaiHH, TO OJIHIi€I0 3
HalCKIAMHIMMX TpobieM € (GOopMyBaHHS HAIIOHAJEHOTO DPHHKY MpAIli.
Moro (opMyBaHHS CyNpOBODKYEThCS 3DOCTAHHAM pIiBHS Ta TPHBAIOCTI
6e3po0iTTsa, PpO3BUTKOM BHMYIIEHOI HENMOBHOI Ta HepopMalbHOI
3alHATOCTI, HEJIeTaIbHO I TPy I0BO1 M irpariii Tomo.
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IpioputeTOM pOepkaBHOT MOMITUKH 3a I[MM HANpsSMOM IIOBHMHHA
CTaTH KOHIICHTpAIlif 3yCHIb Aep>KaBHUX OPTaHiB, COIiaIbHUX MapTHEPiB Ta
IHIMX cy0’eKTiB pUHKY Mpalli Ha OXOMJEeHHS 0QiniiHOIO 3alHATICTIO BCiX
npane3faTHUX TpoMajsdH, o0coOmMBo 0e3pOOITHHX, CTBOPEHHS HOBHX
POOOYHX MICITh 1 TiBUIIEHH 1 KOHKYPEHTOCTIPOMOXKHOCTI pOO0UO0T CHITH.

3 MeTolo BHUpINICHHS MHUTaHb CTAOIIBHOTO  (YHKI[IOHYBaHHS
BITYM3HSHOTO PHUHKY Mpalli MOKJIMKaHUH 3akoH Ykpainu ,[Ipo 3alHATICTH
HaceneHHs”, npuitHA T 5 yunHs 2012 poky.

Pazom 3 TmM, maHmii 3akOH Mae CyTT€BI HENOJTIKH, SIKI MOXYTbh
BUHMKHY TH TiJ 9ac HOTO 3aCTOCYBaHHS, IO HE JIO3BOJIMTH y TOBHIH Mipi
po3B’s3aTé poOIeMH e(pEeKTHBHOTO BUKOPHCTAHHS JEp)KaBHUX KOUITIB HA
peani3aniro MOTITHKH 3aHHATOCTI Ta HOKPAIIUTH CTAHOBHIIE OKPEMUX IPYTI
1 KaTeropill y4aCHHUKIB TPy AOBUX BiTHOCHH.

Tak, 3akoH He BpaxoBye TOJOXeHHS JlepkaBHOi IiNbOBOT
coILiaJbHO 1 MpOTrpaMHu 3 MOJOJIAHHS Ta 3amo0iraHHsa 0igHOCTI HA mepioa 10
2015 poKy B 4aCTHHI pery JJIOBaHHS HAaJOMHOT mpaili.

3akoHoM VYkpainm ,JIIpo 3afiHATICTe HaceJeHHA” He YCYHYTI
CYIEepPEYHOCTI B YaCTHHI BiKy, 3 SIKOTO 0co0a HabyBae cTaTyc 0e3po0iTHOTO.
ITynktoM 2 ctatTi 1 3akoHYy JaHO BH3HAYEHHS ,,0€3pOOITHHN”, SIK 0COOHU
BikOM Bin 15 1o 70 poxiB, sika 4yepe3 BiACYTHICTh pOOOTH HE Ma€e 3apo0iTKy
abo 1HmMMX mependadyeHUX 3aKOHOJABCTBOM JIOXONIB SIK JDKepelia
iCHyBaHHS, TOTOBa Ta 3MaTHA NPUCTYNUTH 10 pobotn. Bommouac,
BimmoBinHo 10 ctarTi 188 Konekcy 3akoHiB mpo mpairo YkpaiHu ocobamu
Mparne3IaTHOTO BiKy BBa)Karo ThCs 0COOM BIKOM BifJ 16 pOKiB, a TaKOX Taki,
AKi HE JOCSATIM BCTAaHOBIEHOTO cTaTTelo 26 3akony Ykpainu ,Ilpo
3araJbHOO0OB SI3KOBE JiepXKaBHE MEHCIMHE CTpaxyBaHHSA MEHCIMHOTO BiKy
(55-60 poxie st xiHOK 1 60 poxiB st wosoBikiB). Kpim Toro,
npane3faTHUMU oco0uMaMu BH3HAu€HI 0coOM BikOM Big 16 pokiB, sKi
NpPOXHUBAIOTh Ha TepuTOopii YKpaiHW 1 3a CTAHOM 3IOPOB’S 3JaTHI 1O
aKTH BHOT TPYJIOBO 1 TISUTHHOCTI.

KpiM Toro, Bu3Ha4YeHHS TepMiHy ,0€3pOOITHHN’ He CHiBajgae 3
BU3HAYCHHIMU CTATYCY ,0e3po0iTHOro” M bKHApOIHOT opraHizalii mparri.
Ha Bigminy Bin Bm3naueHHs MOIl wunauit 3axkon VYkpaiaum ,,Ilpo
3aifHATICTh HACEJICHHSI  BIPATHB BAXKJIMBHU €JIEMEHT JIAHOTO BH3HAYCHHS,
K 000B’SI3KOBICTh MOMIYKY poOoTH (B T.4. 0c06010 3 iHBamgHicTI0). To6TO,
y HOBOMY 3aKOHi 3HAYHO PO3MHUPIOETHCS KOJO OCi0, sSKi MarOTh MPaBO
npeTeHAyBaTH Ha cTaTyc Oe3poOiTHuX. J[o HBOro MOTpamisie 3HAaYHA
KiJbKiCTh HEIPANIOIOUMX 3 MO3UIIIEI0 YTPUMAHIB, SKi HaBiTh HE OyIyTh
Hamaratiucsl IIykaTd poOoTy. Y 3B’S13Ky 3 YUM BHHHUKAE NHUTaHHA
JOLINBHOCTI yTPUMaHHS 3a3HA4YeHOi KAaTeropild HaceJieHHS 3a JAep KaBHi
KOILTH, THM CaMHM 30UTBIIYIOYH B JATKA Ha 1X COI[iaJIbHUAN 3aXHCT.

145



ITynkrom 10 ctarti 1 3akony Ykpainu ,IIpo 3aifHATICTs HaceneHHS
MOJIOJMM TPAIiBHUKOM BHU3HAY€HO TpoMaasHMHA YKpaiHu BikoM g0 35
POKIiB, BHITyCKHHKAa HpPOQecCiiiHO-TeXHIYHOTO a00 BHIIOTO HABYAJIHLHOTO
3aKiafny, SKUM Yy HIeCTUMIiCAYHUI CTPOK Micis 3aKiHYCHHS HaBYaHHS
HpaneBialTyBaBcs CaMOCTIHHO a00 3a HamlpaBleHHSM HaBYAJILHOTO
3aKIaZly 9¥ TePUTOPIaIbHOTO OpraHy LEHTPAJIbHOTO OPTaHy BHUKOHABYOi
BJaJM, IO peayidye NepKaBHY MOJITHKY Y chepi 3alHATOCTI HACEICHHS Ta
TPYAOBOT Mirpamii, Ta TPOJOBXKY€E IMpPANIOBaTH IPOTATOM TPHOX POKIB 3a
KBaJTi(iKaIliero, IKy BiH HaOyB Mix Yac HABYAHHSI, B TOMY YHCII HE3aJI)KHO
BiJl MiCIII TIEpIIOTO MpAaNeBJIANITYBaHHA. AJle Take BH3HAYCHHS BiKy 0e3
HIDKHBOI ~ MeXi  BCTyIly OCOOM [0 pHHKY IIpami, HE BH3HAUYCHHS
Hpane3gaTHOCTI MOJIOJOTO MpaliBHHKA Cymnepednts cTaTTi | 3akony
VYxpainu ,,IIpo cnpustHHS COLiaTbHOMY CTAHOBJICHHIO Ta PO3BHUTKY MOJOAL
B Ykpaini” 1a ctatri 1 3akony ,,[Ipo 3alHATICTS HaceNeHHS .

3akoHOM He mepeadaueHo LiJiecpsSMOBaHy AEPKABHY IMOJITHKY Y
chepi TpynmoBoi mirpamii ykpaiHCHKMX MpalliBHUKIB, OCKUIbKH Yy IaHOMY
3aKoHi BOHa HE BH3HAYEHA KO JHOIO0 HOTO cTaTTelo (MIpEeJCTaBJIeHA JIMIIE Yy
MepesTiky HampsAMIB Jep KaBHOT MOJNITHKH y chepi 3alHATOCTI HACeJe HHSA, Ta
n.16 cT. 22 — 11e €1MHA 3TaJIKa PO TPYJAOBY MIrpaIliro 1mo3a MexamMmu Ha3BU
»OpPTaH BHKOHABYOI BIIAJM, L0 peaiidye JAep)kKaBHY TMOJITHKY y cdepi
3aiHATOCTI HACENEeHHA Ta TpyJoBOi Mirpamii”).

Crnmcok BUKOPUCTAHOT JIiTEpaTypH.

1. 3axon VYkpaiuu ,IIpo 3aiiHsaticte HaceneHHs” [EnektpoHHMi
pecypc] - Pexum JOCTYITy -
http://zakon2.rada.gov.ua/laws/show/5067-17.

2. 3akon Ykpainu ,,IIpo 3araisHO0OOB’SI3KOBEe [ep)kKaBHE IEHCiHHE
crpaxyBanHs” [Enextponnuit pecypc] — Pexum mocrymy -
http://zakon2.rada.gov.ua/laws/show/1058-15.

3. Kopmekce 3akoHiB mpo mparo Ykpainu B pemakiii Big 09.12.2012
[Ene ktponHuit pecypc] - Pexxum JOCTYIITy -
http://zakon2.rada.gov.ua/laws/show/322-08

4. 3axoH Ykpainm ,,JIpo cHpHsSHHA comiaJlbHOMY CTAHOBICHHIO Ta
po3Butky Mosoni B Ykpaiui” [Enextponuuii pecypc] — Pexum
Joctymy - http://zakonO.rada.gov.ua/laws/show/2998-12
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CEKIMSA OBIMX NEJAT'OI'MYECKHUX
I[IPOBJIEM

®OPMYBAHHSI HAYKOBOI'O CBITOCIIPUMHATTSA B
YYHIB 3AT'AJIbHOOCBI THIX HIKIJI

Kysvmenxo Bacunv Bacunvosuu
Xepconcwka akademis nenepepsHoi o ceimu
eyn. Konvyosa 43, k6. 62, m. Xepcon, 73034, Vrpaina
050-604-123-1
kuzmenkovasiliy@gmail.com

@opMyBaHHIO CBITOTISAHOT MO3UIT JIOJAMHM B YCi ICTOpUYHI
nepiod TOpHIULIIacsS 3HaYHA yBara. 3 PO3BUTKOM HAyKd 1 CyCIiIbCTBa
BOHA 3HAYHOIO MIpOI0 (opMyBajacs Ha OCHOBI OTPHUMAaHUX 00'€KTHBHHX
3HaHb KOXKHOIO JIFO IMHOF. OCOOIMBO TOCTPO IMOCTANO MM TAHHS O TPUMaHHS
MIKOJIIpaMH HayKOBHX 3HAHb Y 3B'I3KY 3 IHTCHCHBHUM HAayKOBO-TEXH [THUM
Ta EKOHOMIYHHUM pO3BHUTKOM XX CTONITTI. YpaXoByIOUH, IO OCHOBHI
HAyKOBiI 3HAHHS JIOJWMHA OTPHMYE IiJl 4ac HABYAHHA B IIKOJI, Oarato
HAYKOBIIIB IPUCBATHIIN CBO 1 IOCHiDKEHHS caMe ITiif mpoOiemi.

Ha mouatxy XX cTONITTI mapChKHil ypsAA IMOYaB MPUCTOCOBYBATH
CTapy CHUCTEMY OCBITH JI0 HOBHX COIliaJIbHO-€ KOHOMIYHUX yMOB. PeapHuM
pe3yabTaTOM MAIUTBHOCTI KOMIcCii cTamM 3MiHM B TOYaTKOBiid ocBiTi. Tak,
Oylno UpPHUHHATO HOBY MpOrpaMy 3 MPHUPOJNO3HABCTBA 3 HACTYIMHHM
PO3IOAITIOM HaBUAJBHOTO MaTepiaiy: HexuBa npupoga (1 xmac); pocinuHu
(2 xmac); TBapuHH i o auHa (3 kmac). Y pe3yabTaTi pi3HOOIUHOT AisIIbHOCTI
JepKaBHUX OPraHiB Ta TPOMAJCHKOCTI Ha II0YATKy CTOJITTS IOKOJH
MOCTYIIOBO IOYalM PO3MIMPIOBATA OXBAT MiTCH HaBYaHHSAM, MOCTIHHO
30UTBIIyBaiach KUTBKICTh YYHIB Y IIKOJNAX PI3HOTO THIY, OOCAT 3HAHB i
SKICTh HaBYaHHJA, IIKiJIGHA OCBiTa HAOIM3WIach 0  BBEJIEHHS
000B’I3KOBOTO ITOYAaTKOBOTO HaBUaHHSA JiTell Tomio. Ile mo3mTHBHO
BIUMBaJO Ha (OpPMYyBaHHA B YUYHIB IPHUPOJHHYO-HAYKOBOI, COINAJIBHOI,
MOBHOI, XyJIOXHBOI, TeXHIYHOT Ta IHIIUX KapTWH CBiTy. Pasom 3 M
MOXJIIMBOCTI (pOpMyBaHHS B AiTell HAyKOBOI KapTHHHU CBITy dYepe3 3MiCT
HMIKUTbHO T 0CBiTH OyJM 0OMEKeHi, OCKIJIbKH TiIb KM He3HAYHA YACTHUHA JiTel
BiJIBi/lyBajia IEPEBa’KHO MOYATKOBI IKOJIH.

IlepebynoBa mkomu B VYKpaiHi B MicaipeBOIOUIHHUI Tepion
BimOyBajacs MiA Yac TMOCTIHHMX 3MIiH BJAJM 1 COI[iajdbHO-TOJITHIHHX
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nepetBopeHb. KoxHa 3 HUX HparHyia pegopMyBaTH OCBITy i Ha CBiil
po3Cyn BUpillyBasla MUTAHHS OpraHizamnii # 3MiCTy HaB4aHHSA, ajge Maibke
BCi BOHM CTABUJIM MPIOPUTETHUM 3aBJAHHSAM CTAHOBJICHHS HAIliOHAJIBHOT,
0e3omiatHo i, 000B’s13k0BO1 KoM . [Tounnarouu 3 1918-1919 HaByansrHOTO
pPOKy B po30yI0BI OCBITH MPOBIAHOIO CTaja ifesd TPYAOBOT MIKOJIH.
[MicnapeBomoNiiHI POKM BBIHIIIM B ICTOPiO SIK TMEPION aKTHBHOTO
TBOPEHHS HOBOT MIKUIHHOT HAI[IOHAIBHOT CUCTEMH, KA 1IEWHO 1 3MiCTOBHO
CIpssMOBaHOI Ha TOOYJOBY pPaAsgHCEKOT KOMYHICTHYHOI CIIIJTBHOTH Ha
3acazaX KJACOBOTO i TPYJIOBOTO IITXOIy Ta MapKCHCTCHKOT METOJO0JOTii.
Bunnkann HOBI THNM HaBYAIBHHX 3aKIafiB, YIPOBAaPKyBaJHCS HOBI
CHCTEMH HABYaHHS, KOTPi HAOIIDKAIM HaBYAHHS 10 KUTTI miomsipa. Lle
BUKJIMKAJIO Pi3Ky 3MiHY CHCTEMHU OCBITH: METOIOJIOTi{, MIPHHIUIIB, 3MICTy,
CTPYKTypH, GopM, METOAiB Ta 3aco0iB HaBUaJbHO-BUXOBHOT poOOTH Yy
HIKOJIA X.

dopMmyBaHHS MaTepiaiCTHYHOTO CBITOT I 0y BBa)KaJocs
HAMBaXIMBIIIMM 3aBJAHHSAM IOKOJHM 3 CAMOTO II0YaTKy ICHYBaHHS
PapsgHcbKO1 BagM 1 TOMY KapJMHaJbHI 3MIHM O HaBYAJIBHHX IUIaHIB 1
nporpaM MoYajd BHOCUTH 3 BUXOJOM JEpPXKaBHUX IOCTaHOB. JIOKyMeHTH
CIPSAMOBYBAJM  JisUTbHICTh HABYAJHHUX 3aKJaJiB Ha (OpMYyBaHHS
MaTepiaic TAYHOTO CBITOTJI Ty, HAYKOBO -aTeiC THYHE BUXOBAaHHS Ta 3HAYHE
PO3IMIMPEHHS TPYAOBOI MiATOTOBKM YYHIB. YTIPOBAKYBaJMCSI METOMHM |
(¢hopMu HaBUaHHS, OPIEHTOBaHI HAa AKTHBHE O3HAHOMJICHHS IIKOJSIPIB 13
HAaBKOJIMITHIM  CBITOM Ha  OCHOBI  JiaJie KTHKO-MAaTep iallic TAYHOTO
CIpuitMaHHS SBHII 00 €K THBHOTO CBIiTYy.

IIi poku XapakTepu3ylOThCs MIBHIKMM PO3IIMPEHHSIM HayKOBHX
3HaHb Ta 3POCTAHHIM HAayKOEMHOTO BHPOOHHUNTBA (y MepIly uepry s
BilicbkoBUX 1OTpe0), pPO3BUTKOM 3aco0iB  MacoBoi  iH(opmarlii,
MexaHi3alli€l0 Ta aBTOMAaTU3alli€l0 BHUPOOHHMLTBA TOIIO. EKOHOMIYHMH
PO3BUTOK KpaiHW BUMAaraB Cy TTEBOT TEOPETHYHOT i PAKTHYHOT 1170 TOBKH
CTIEIIaICTIB JJI1 PI3HUX TaJiy3edl HapOJHOTO TOCIOIApPCTBA, (POPMYBaHHS
JIOJUHHA HOBOTO THITY, s’Ka BOJIO Jlijla O MEBHOIO CYMOIO Cy4acHHX HAYKOBHX
3HaHb.

HoBi migxom 1m0 ¢opMyBaHHS 3MICTYy OCBITH BHHHKIM IIPH
MoCJIA0JICHHT TapTIHHO-AEP KaBHOT TEH3YPH, MEPEOIIHKOI0 TONBIIIB Ta
CBITOTUBIIHUX MO3MIiH, 3MIHOI0 CYCHIJIBHOI CBIIOMOCTI, MEPEX0J0M Bix
TOTAJNITAapU3My [0 IWJIOpani3My, IO BHXOBAaHHA HAa 3arajbHONIOJICHKHX
3acazax (Ha MiATPYHTI HANIOHAJBHOTO BiJPOJKEHHS) Ta HAPOCTAHHIM
npoleciB aeMokpartu3alii y Bcix cepax KuTTi, iHbopMaLiliHUM BUOY XOM
B YCiX HayKOBHUX Tajly3iX, B COLIQJIbHUX Ta MCHXOJIOTO-TIeJarOTT9HIX
HaykaX. MibKHapogHe  CHIBpOOITHMIITBO,  PO3BHUTOK  IMBLJIi3aLii,
IHTepHAI[IOHATI3alli €KOHOMIYHHX 3B’SI3KiB, TiCHAa B3aeMOJiA KpaiH i
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HapoJB BUMaraJii epexo/y /0 IUIAHE TAPHOTO MUCJICHHS SIK CYCHUIbCTBA B
iJOMY, TaK 1 OKpeMOi 0COOUCTOCTI. 3HAUHHUN BIUIMB Ha CBIiTOCHPHUHHATTA
Y4HIB 3p00HJI0 3pOCTaHHS CaMOCBIIOMOCTI YKpaiHIliB, 1[0 BUMAarajo 3MiHH
MirO TOBKM IIKOJAPiB, 3aBIKM SKiH y HHUX (opMmyBajocs O HayKoBe
PO3YMIHHS €KOHOMIYHHUX, €KOJOTIYHU X, HAIIIOHATBHUX, JeMOTpadidHUX Ta
IHITU X IPOOJIeM JTIOJICTBA .

B Yxpaini no 1991 poky Oyiu BiICYyTHI IIKOJH, SIKi O MpaIioBajy 3a
BIACHMMH HAaBYAJbHHUMH IUJIAHAMH, [pOTpaMaMu, MiApYYHAKAMH i
NOCIOHMKaMHU 3 HaBYAJIBHHUX INPEAMETIB. YUHI 3aCBOIOBANH CYCIIJIBbHI i
NPHUPOTHUYO-HAYKOBI JUCIUILIIHA 32 TPOTpaMaMH 1 MiIpyJIHUKaMH, KOTpi
Malli i7eoJIOTIYHE CIPSMYBAaHHS 1 BHJABANUCS I BCiel paasHCHKOT
kpainn. Pa3oM 3 THM pO3IIMPIOETHCS BHOPOBAPKEHHS I1HTErPOBAHOIO
BUKJIQJAHHS ~ JUCHUIIH, iHQOpMaTu3amis HaBYAILHOTO  MpPOIECY,
npumisiaacs yBara OifbII TICHUM MODKIPEAMETHUM 3B SI3KaM TOIo. 3a
PaxyHOK IIbOTO LIKiJIbHE HAaBYaHHS, MEPEHINI0 Ha SIKICHO HOBUH piBEHB,
CIIPOMOKHUH cpopMyBaTH B EPEBAXKHO 1 O b IIOCT] YUHIB LiJICHY HaYKOBY
KapTHHY CBITY.

PedhopMyBaHHs OCBITH B He3aJieXHIH YKpaiHi BigOyBasiocs Ha Tl
JOKOPIHHUX TEePEeTBOPEHb Yy CYCHUIHHO-TIOJITAYHOMY JKHTTI KpaiHw,
BIIMOBM BiI TAaHIBHOT KOMYHICTHYHOI METOJOJIOTIi, BIiAXOMy Bin
IO JIOTTYHNX MITAMIIB 1 CTEPEOTUITIB YHACITIIOK YOTO INKUIBHA CHCTEMa
nepeinu@a BiJy KOMYHIC THYHOTO BHXOBAaHHS MiJPOCTAIOYOTO TOKOJIHHS IO
HAIlIOHATFHOTO Ta, Bi/MIOBITHO, 3MiHWJA OCBITHI OpPIEHTHPH CTBOPHBIIHU
OCHOBY pedopMyBaHHA 3MICTy OCBiTH. Po30yaoByBasacsi SKiCHO HOBa
OCBITHS CHCTEMa Ha OCHOBI 3ampOBaPKEHHS JEPKaBHUX CTAHJAPTIB,
yHOpOBaUKEHHS IHHOBALIMHUX, KOMIT'IOTEPHHX TEXHOJIOTi HaBUaHHS,
IHTETPOBAaHUX JUCLUMUIUIIH, BHIaHHS BIACHOI HABYaJIbHO-METOAMYHOT
JMTepaTypH, albTepHATUBHUX Ta OPUTIHAIbHUX HiAPYYHHKIB, HaBUAIBHO-
METOJIMYHUX KOMIUIGKTIB ToIo. IIpiopHTeTaMu LBOTO MPOIECY CTaIH
MPHUHIMIY TyMaHizalii # AeMokpaTtu3anii Ta HalliOHAJIbHO T CIPSIMOBAHOCTI.
Pasom 13 TuM, Tic s JTKBiAAIii i1e0 JJOTIYHOTO THCKY BHHHUKJIA TTOPOXKHEYA B
CBITOTJIII CYCITIJIbCTBA TA OKPEMU X JIFOJICH, 1[0 TIOCTYIOBO 3allOBHIOBAJACH
acTpoJIoTi€l0, MapaHayKaMH, ByJbrapHUMH BHSBAMY PEJIrii, yciM THM, IO
He Tepeadadae HayKOBOT ITi/Ir0 TOBKH Ta OCOOJIMBHX 3yCHIIb IS 3aCBOEHHS.
Sk HacHmiNoOK, TaJiHHS TNPECTH)KY HABUAHHS, BUHHKHEHHS mpoOieM 3
BiJBiyBaHHSAM YYHSMHU IIKOJM, IEJATOTIYHUMH KaJpaMH, Matep iajabHO-
TeXHIYHMM OCHANICHHSIM Ta HABYAJbHO-METO JMIHUM 3a0e3MeUCHHIM
HABYAJILHO-BH XOBHOTO MPOIIECY 3arajbHOOCBITHIX 3aKJaliB.

3MiCT OCBITH Yy He3aleXHId YkpaiHi 3MiHIOBaBCS LIJSIXOM BiJXoay
Bil OJHAaKOBOI OCBITM [ BCiX JiTeil depe3 pedopMyBaHHS
3araJlILHOOCBITHLOT IIKOIM Ta 30 b IIEHH KIJILKOCTI JileiB, riMHa3ii ToIo.
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3’ABIIOTECS HOBI 3araJlbHOOCBITHI 3aKjajy 3 MOTIMOJICHUM BHBYCHHSM
npeaMeTiB ¢ i3MKO-MaTeMaTHYHOTO, CYCIUIBHO-TYMaHITapHOTO, XiM iko-
010JI0TIUHOTO, XyI0’KHBO-MY3HUHOTO Ta IHIIMX IMKIIB 1 HAOpsAMIB, IO
HAJaBaJIO MOXJMBICT 3HAYHO PO3MHUPUTH (GOPMYBAaHHSI HAYKOBOTO
CIPUHHSTTA CBITy KOXHOTO YYHS 3 ypaxXyBaHHSIM HOro 31i0HOC TeH.

Orxe, MOXHa 3pOOMTM BHCHOBOK, IO CBITOCHPHUHHATTI Y4YHIB
3ajekaTh Bif 00’€My Ta IUTICHOCTI HAyKOBOT KapTUHH CBITy IIKOJsApa.
BoHa Mae KOHKPETHO-ICTOPUYHHH Xapakrep, OCKUIBKH (OPMYETbCS TIix
BIUIMBOM HAsfBHOI KapTHHU CBiTy B CYCIUIBCTBI H 3HaHb, OTPHMAaHUX
JIOJMHOIO B IOKOJ. Y CBOIO 4epry 3HAHHSA € HOCIEM HasBHOT HayKOBOI
iHpopmamii TEeBHOI emoXd 1 BHU3HAYAIOTECS 3MICTOM OCBITH  SIKHA
peayidyeThCsl 'y HaBYaJbHMX IUIAHAaX, IporpamMax, MigpydyHHKax Ta
oprasi3amiero i 3a0e3medeHHAM HaBUaJbHOTO mpoiecy. lle # Bu3Hadae
c(hOPMOBAHICT y MIKOJIP iB CBITOCTIPUHHATTS.

IICUXOJIOTI O- NEJAT'OI'TYHA IIIATOTOBKA
CIHHEIUAJIICTIB B YKPIHI: PEAJIII U IEPCIIEKTUBU

3aseopoons Temsana Kocmanmunisna. IIpuxapnamcokuil HayioHAbHULL
yHigepcumem imeni Bacuns Cmeganuxa, 76018, m. leano-Dpanxiscwk, ey
Hlesuenxa, 57, men.: (380-3422) 75-23-51, ¢paxc: (380-3422) 3-15-74, e-maii:
inst@pu.if.ua

OnHiel0 3 aKTyaJbHUX TPOOJIEeM CBOTOJCHHS € ONTHMIi3aIlis
npodeciiiHol TAroTOBKM (QaxiBmiB, IO TMOB’SM3aHE 3 HEOOXiAHICTIO
3MIITHEHHS aBTOPUTETY 1 KOHKYPEHTOCIIPOMOJKHOCTI YKpaiHM Ha
MDKHapOJHiH apeHi..

OsHaueniil npoGaemi nmpucBsueHi myOuikanii 6araTboX ykpaiHCBKHX
BueHNXx (L3umuss, [.3ssron, H.Kiuyk, B.Kpemenp, C.Hikonaega,
H.Huukano, Jl.Pomanummu, O.CaBuenko, C.CucoeBa, O.CyXOMIUHCHKA,
P Xmemoxk, O.Hokyp Ta iH.). OmHak, BpaxoByrouH, mo XXI cTomiTrs — ne
ernoxa BUXOJy MOJIOJI Ha apeHy CBiOMOi TBOPYOCTI, I10JAJbIIOTO
JNOCII/DKEHHS  BUMAarae npodOiieMa MiATOTOBKH il /O OKHUTTI B
00aai30BaHOMY, IH)OPMATH30BAHOMY CYCIHUIBCTBI.

CTyneHT — MaiOyTHINH (axiBelb, y TaHOMY BHIIAIKy OCOOHCTICTb,
CIpsMOBaHa JI0 KOHKPETHOI raiysi, B mepmry 4depry mpodeciii HanmpsMy
«IOAMHA —  JHOJWHA», [OBHHEH MaTH  BeJMYE3HY  KUIBKICTh
B3a€MOTIOB’SI3aHU X CYCIIJIBHO IIHHUX pHC (PO3YM, €MOIIii, BOJIS, BMIHHS,
NepeKOHaHHs, IHTyTIif, 3MaTHICTH [0 CaMOKOHTPOJIO, CaMOKPUTHYHICTb,
m000B, HEHABHC Th, MPUCTPACTh, IMITYJIBLCUBHICTH TOMIO ). Lli sikOCTI MarOTh
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K TPUPOJHI pHUCH, Tak i Ti, mo (opMyIOThCA y TpoIeci NMCUXOJIOTo-
[eJarorivHoi maroToBKH.

B nepmry yepry, e crocyeTbesi HEOOXiTHOCTI TOTyBaTH CHEIialicTiB,
siK1 3110H1 1 TOTOBI ITOCTIHHO W CaMOCTIIIHO OHOBIIOBATH CBOT 3HaHHs. CaMe
TOMYy Mepea BHKJAZa4aMH IIOCTA€ 3aBJaHHS: HE MPOCTO JOHECTH [0
ClIy xa4diB MEBHUH 00’eM (pakTHYHOTO Matepiaiy, KU BOHH (B Kpamomy
BUITAJKy!) MAacCMBHO 3amaM’sATal0Th, a HOTIM BiITBOPSTh, ajic HABUYUTH
CTy/ICHTA CAaMOCTI{HO OBOJIOJIBAaTH HOBHMH 3HAHHSAMH, NOOYBAaTH HOBY
iH(popMarifo,i caMe TOJIOBHE - BUXOBATH B HBOTO NMOCTIHHY MoTpeOy B Hiit
HE TUTbKH VI OTpUMAaHHSA HeoO XimTHOT OIiHKH, a ¥ JUI1 IpalmeBiam Ty BAHHSI
B yMOBaxX PHHKOBOI €KOHOMIKHM, YCHIIIHOTO Kap’€pHOTO 3pOCTAaHHA, M
BOJHOYAC — JUII CAMOCTBEPDKEHHS Ta CAMOBAOCKOHANCHHsA. O/THAK B JXXUTTI
YacTO BHHUKAE€ HEBIANOBIAHICTE MDK BHCOKMM  3HAUEHHSIM, SKE
PECIOHACHTH HAJAI0 Th MaTepialtbHOMY H0OpOOYyTy i MOPIBHIHO HEBHCOKUM
PEHTUHTOBUM IOKAa3HUKOM, IOKIMKAaHUM 3a0e3meuyBatd A0OpoOyT —
«ao0pa ocBita». A 11e 03Hauae, U0 CTyACHTH He 6ayaTh HEOO XiAHOCTI OyTH
OCBIYCHOIO JIFOJUHOIO, TIOCTIHHO 3aiiMaTHCs caMOOCBiTOr. s TOoTO, 1100
pO3B’sI3aTH Lie MPOTHPIYYS HEOOXiAHO, B mepiry d4epry, chopMmyBatd y
CTy/ICHTIB NTEPEKOHAHHS, IO TUIPKK HEIEpEepBHA OCBiTa HA MPOTA3i YCHOTO
X )KHTTA 3MOXKe 3a0e3MeINTH M TOCTOIHE ICHYBaHHS B CBITi, SIKHH IIBUIKO
3MIHIOETECS. 3pOOUTH IIe MOJKIIMBO, KOJIM ICHy€ aKTHBHA W piBHONpaBHa
B3a€EMOJIiS B OCBITHROMY TIpOIIeCi yUHS W y9HTeI, CTy JCHTa Ta BHUKJAJada.
HaBite MoOXHa ckazaTé, MO B MiaNOTIYHIA Mapi — CTyICHT-BHKIAJa4 —
mepiie, BH3HAYaJbHE MICIe MOBHHHO HaJe)kaTH HE BHUKJAJadeBi, a
CTyfeHTOBi. Baxxkicte MaliOyTHROI mepeOyaoBH TMoOJsrae me #W Yy
HEOOXiZJHOCTI  NepexoJqy B  HABYAIBHO-BUXOBHOMY  Mpoleci Bix
KOJIEKTUBHUX JIO IHIMBidyanpHUX, NepcoHipikoBaHUX (OopM 1 MeETOAB
pob6oTu.

Kpim ToTO, HaBYANBHU T Mpollec Mae OyIyBaTHCS Ha MOCIiIOBHOMY Ta
[IJeCIPAMOBAHOMY  BKIIOYEHHI CTyJeHTa Yy  JOCTIOHY  JisUThHIiCTh,
NOYMHAIOYHN 3 MEPIIOTO Kypcy. 3AIHCHUTH 116 MOKJIMBO TiJIBKU IPH YMOBI,
110 BHKJIAJa4 OTPUMYE MOKJIMBICTh 1HJMBIJyalbHO MPAIIOBATH 3 KOXHUM
CTyICHTOM,  KOHCYJbTyBaTH  HOTO,  MOBCAKJACHHO  I[iKaBISYHCH
pe3yibTaTaM¥ HOTO HaBYaJIbHOI Ta TOCHiAHO i poOoTH.

Bzarani y HaBYanbHO-BHUXOBHOMY TIpolleci Tpeba BpaxoBYBATH, IO
CydYacHi CTyJIeHTH — 1€ 3Ae01poro Mool roau y Bimi 18-25 poxis. Llei
nepios HaHCHPHUS TIUBIIUA U1 HaBYaHHS 1 mpodeciiHOT MiATOTOBKH, IS
¢opmyBaHHA IHAUBiAyaJdbHOTO CTWIIO JifabHOCTL.  HaliBakmmBima
30aTHICTb, K0T CTyIeHT Ma€ HaOyTH y BUILOMY HaBYaJbHOMY 3aKnaii, — Le
30aTHICT> HABYATUCS, @ TOJIOBHOIO OCOOJIMBICTIO CTYyAEHTICHKOTO BiKy €
YCBIIOMJICHHSI CBO€T1 1HAMBiAyallbHOCTI, HEMOBTOPHOCTI B CTaHOBJICHHI
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camocBigomocti i GopmyBaHHs BmacHoro “S”. Jlns miABHINEHHS pPiBHA
HaBUaJbHOI [MJBHOCTI CTyIEHTIB cnix ¢GopMyBaTH y HHX 3arajbHi
PO3yMOBi Aii 1 mpUHOMHU pO3yMOBOI HisUIbBHOCTI, OCHJIIOBATH MOTH BaIlil0
HaBYaHHS, a TaKOX BUKOPUCTOBYBATH TpaAulliiHi Ta HOBiI HaBYaJbHI
TeXHOJIOTi, cydJacHi iHQOpPMAaIiifHI TEeXHOJOril, 0 AaKTUBI3yIOTh Ta
IHTeHCH(1KYIOTh HaBYATLHO-TI3HABAJLHY NIAJILHICT. AJie BCE L€ BUMArae
ITPYHTOBHOT TCHXOJIOTO-TIEATOTTYHOT MiATOTOBKHA SIK CTyJACHTIB, TaK 1
BHUKJIJIAIb KOTO CKJIa Ty

Onnak y mporeci npodeciiHoi MirOTOBKH CTyICHTAa e HE CTaB
NPIOPUTETHUM Y i€papXis IIHHOCTEH PO3BUTOK 0COOMCTOCTI, a JIIIE MOTIM
npodecioHanizanis i creriam3anmis.

3a cnoBamu Biktopa AHpymeHKa, I PO3B’S3aHHS HU3KU
CYyNepeuyHOCTe y BUINIA MIKOJI HEOOXiMHO 3AIHCHUTH «3a0e3MeueHHs
MMeJaroriygoi MmiArOTOBKM U1 BCiX». IloACHIOETHCS 1€ THM, IIO,
BUKOHYIOUH OyJIpb-sKi mpodeciiini ¢yHKIii, 10 MHa 3aBXK AU peanizye cede
K OCOOHCTICTh, IIUTICHO pearyloud Ha MeBHI CHUTyalii, BCTyHalo4u Yy
B3a€MOJII0 3 IHIIMMH yYacHHUKaMHU TMpo¢eciiHol MisiibHOCTI, BOJHOYAC
dbopMyroun CcUCTeMy IHIMBimyanbHHX I[iHHOCTeH. Came BinCyTHICTh
TOTOBHOCTI JI0 BUKOHaHHs Mpo¢eciiHuX 000B’3KiB HE JNO3BOJISIE 3HAYHIN
yacTHHI BUNYyCKHWKiIB BH3 rmoBHiCTIO peani3yBaTH CBif  TBOpYHH
MOTEHI[ia), YTPYIHIOE TPONECH COMialbHOT 1 mpodeciiHol amamTamii,
HNEPEIIKOKAE OBO JIOAIHHIO BUCOKHMH  piBHAMH  mpodeciifHol
MaiCTepHOCTI.

Bzarani mopmHa, He OCBiUEHA B Tally3i MEJATOTIKM 1 NCHXOJNOTIi
yacTillle oMaja€ IiJ{ BILIMB HeTaTHBHHUX (pakTopiB, mepexuBae 0COOUCTICHI
nedopmarii, 3aBJjae MCUXIYHUX TPaBM JIHOAAM, 3 SIKUMHU CIIIKYyEThCS Ha
MixocoOucTicHoMy uu npodeciiinomy piBHsax Tomy cyuacHuit daxiBeup y
moOiii ranmy3i NOBHHEH BOJOJITH 3HAYHUM 3alacoM CIHEUialbHUX
TICH XOJIOTO-TIEAATOTIYHU X 3HaHb, YMITH MOIOBHIOBATH, PO3BUBATH 1 TBOPYO
3aCTOCOBYBAaTH X y mpodeciiiHiii qisiapbHOCTI. JIUCKyCisd, 4u € HeoOXiTHOIO B
mobomy BH3 mncuxonoro-nemaroriyia miAroToBka, OesminctaBHa. lLls
rajgy3b 3HaHb y OyAb-SIKHX yMOBaX, )KHTTEBHX OOCTABHHAX, HA KOXKHOMY
eTali iHAMBIyalbHOTO XKUTTS, MpodeciiiHOl MiSIBHOCTI CTOCY€eThCS Oy /Ib-
skoil yroauHA. OCKUTBKM METOK MeJarorikk sK HayKd 1 HaBYaIbHOI
JUCIMIUIIHM € BHXOBaHHA, (OpMyBaHHI OCOOHMCTOCTI, TOMYy caMme
chopMoBaHa OCOOHMCTICT, HMOBMHHA IOBHIMIE po3yMitn cebe ¥ IHMHMX
mojel, THyYKille BUPITyBaTH MpoOiaeMu B ocobucTiit cdepi i mpodeciiinii
JisUTb HOCTI, TPYHTYIOUHCH HAa HA JIMHUX MCUXOJIO TO-TIe JaTOTYHU X 3HAHHSAX,
a He BHACJIJOK BJacHOI IMIyJbCHUBHOCTI. OIHaK CbOrOJHI MOJKHA
KOHCTAaTyBaTH, L0 piBEHb MCHUXOJIOTO-TIE€ JATOTTYHOT MiATOTOBKU MaOyTHiX
(haxiBIliB pI3HUX TaJTy3eil MOKHU M0 3aJIMIIAE THCSA HE JOC TATH M.
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B 3anexxHocTi BiA ramy3i miaroToBku ¢axiBusg HaBYAIbHUN IIJIaH
NMOBUHEH y IMKJi TyMaHiTapHi a00 ICHX0JOTO-MeAaroriyHi JuCIUILTiHA
nepenpbavatd Ti, SAKi HeoOXimHi a1 mpodeciiHOro  CTaHOBIICHHS
BUITY CKHUKIB B YMOBaX KOHKYPEHIi1 pUHKOBHUX BiTHOCHH.

I pobutn 1e mNOTPiIOHO TOAI, KOJMM CTYACHT 3iMITOBXHYBCS
Oe3mocepelHFO 3 NPOOIIeMaMH, CTOCYHKaMH Y KOJICKTHB, KOJIM MaiOyTHii
(haxiBelh MOYMHAE I[IKABUTUCS 1 3aTrJIMO JIFOBATUCS Y TICH X0 JIOTO-TIE IArOT I Hi
npobnemMu sk (pakTop mpodeciiiHoi HeoOxinHocTi. CaMe TONI BHHHUKAE
Oa’kaHHSA MOTIMONTH OTPUMaHi IICH X0 JIOTO-TIe JATOT {YHI 3HAHHSA, 030poTrncs
NPAaKTHIHHUMH ~ PCKOMEHIAIIIMH, HEOOXIJHUMH BKEC  KOHKPETHOMY
(haxiBIro, WISt BAKOHAHHS CBOIX MpodeciiiHnx 000B’I3KiB.

CONCEPTS AND TECHNOLOGIES OF TEACHING

Tverezovska Nina
National University of Life and Environmental Sciences of Ukraine
Ukraine, Kiev, 15, Geroiv Oborony str.
0675061935, tverezovskaya@gmail.com

The training can provide at least the content (what to teach),
procedural (how to teach), motivational (as revitalize the students) and
organizational (how to structure activities of the teacher and students) side.
Each of these corresponds to the number of sides of the concepts. Thus, the
content side with the concept of meaningful generalization, generalization
of educational material, the integration of academic subjects, integration of
didactic units and others of process - the concept of programmed, problem,
online learning and other, motivational - motivational concept of the
educational process, the formation of cognitive interests and other,
organizational - the idea of humanistic pedagogy, pedagogical concept of
cooperation, etc. In our opinion, these concepts, in turn, provides
technologies.

For example, the concept of problem-based learning techniques
corresponds with problem-training dialog, task-a task, problem-algorith mic,
problem-context, problem-modeling, problem-modular, task-computer
training.

We consider these technologies in accordance with each of the
parties to the learning process. Concept and technology integration of
didactic units is widely used in student teaching from elementary to high
school in all subjects. Moreover, the study of each of the subject builds its
technology on the basis of the above guidelines.
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The basis of this technology is the so-called multi-component task,
derived from multiple heterogeneous logically, but psychologically stacked
in integrity of parts, such as:

1. Decisions usually "finished" the task;

2. compilation of the inverse problemand its solution;

3. drafting of a similar problem in that formula or equation and its
solution;

4. compilation problems on some elements in common with the
original problem;

5. decision or making problems generalized for various parameters
of the original problem.

Of course, the first in an aggregate exercise can enter only some of
these variations. The main thing is that all the components as possible were
performed in sequence on the same lesson. The emphasis on the need to
combine spatial and temporal elements of consolidated knowledge has
psychological reason: according to the current scientific data, all
information, perceived by man, circu lates in the so-called memory for 15-20
minutes, after which "leaves" for storage in long-term memory. Phase of
memory is the most optimal for all possible conversions of information to
transform knowledge.

Why is this technology? What should be the purpose of its use? It is
necessary for a person to be in less time possessed a large amount of solid
and effective knowledge. For this technology integration of didactic units
uses hidden reserves of thinking, greatly increases the effectiveness of the
learning process.

The concept and technology of online learning based on the
phenomenon of interaction (from the English «interaction», the impact on
each other). The training is cognitive interpersonal communication and
cooperation of all its subjects.

The development of the individuality of each student and his or her
personality education occurs in situations of communication and interaction
with one another. Adequate from the point of view of the proponents of this
concept, and the most frequently used model for such situations is the game.
Educational game features used in the learning process: the teacher games
provide opportunities associated with the reproduction of learning outcomes
(knowledge, skills and abilities), their application, processing and training,
taking into account the individual differences of students involved in the
game with different levels of education. However, the games carry the
possibility of substantial emotional and personal effects, the formation of
communicative skills, values, relationships.
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Under the interactive learning technology, we understand how the
system of interaction of the teacher and students in the form of educational
games, which guarantees a pedagogically effective cognitive
communication, in which the conditions for the successful experiences of
the students of the situation in training activities and enrichment of their
motivation, intellectual, emotional, and other areas.

The motivational aspect of the learning process served motivational
concepts and technologies of the educational process.

The organizational side may be represented by concepts and
technologies. We briefly review the main points of the concept and
technology of concentrated training.

The technology of concentrated learning is an organization of the
educational process in which the attention of teachers and students is
focused on the study of one or two items at the same time by reducing the
number of disciplines, the concentration of educational material for the
study of certain (quite long - up to several weeks), recurrent periods of time.
Depending on the unit of consolidation (a subject, school day, school week)
can be several types of these technologies.

There is a technology of concentrated study of one subject. Duration
into the subject then is determined by the peculiarities of its content and
logic of learning by students, the total number of allotted hours to study it.
In this case, the total annual number of hours i divided almost equally into
four parts. Next 4-6 lessons per day is studied only the subject for the time
dedicated to the study of the curriculum of this part. It turns out that during
the school year is four dives in one subject.

Another kind of technology involves enlargement of the second
business unit - the school day. Number of subjects in the week unchanged
and corresponds to the curriculum, but their study concentrated in time:
during the school day two or three of the subjects are studied.

The third type of study involves enlargement of the week. The
number of subjects planned for the year remains unchanged and
corresponds to the curriculum, but it changes the structure of the training
week: during the school week study no more than two or three disciplines.

Scientists point out advantages of concentrated learning
technologies:

— The elimination of multi-disciplinary and scattered schedule
relieves the tension of students and teachers, has a beneficial effect on the
physical condition and health of children;

— Consolidation of the organizational forms of the learning process
contributes to the integrity of the (at least, reduces fragmentation) in the
development of the motivational sphere (no permanent change of motives
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for learning), intellectual (focused attention on the end of the block relative
to the training material, successfully shaping the way mental actions
productively develop educational and training skills systematically and
thoroughly assimilated knowledge) and other areas;

— The concentration of learning offers significant savings of study
time.

Concluding this brief survey of modern educational technologies, we
draw attention to the fact that the whole process of training teachers to use
mu ltip le technologies, serving different side of it. But in actual practice, this
provision is not always realized.

The fact is that often the teacher seeks above all to learn and apply in
practice, any one technology or some of its elements superficially attractive.
In this event, the principle of integrity: the learning process requires a
comprehensive software to various technologies, technologies give
themselves pedagogical effect only when integrity.

T'EHAEPHI NIPOBJIEMHU B OCBITI

Cmiocapenxo H. B., Kysvmenxo O. M.
Xepconcvkuii deporcagnuti yHisep cumem
050-604-10-48, ninaslusarenko@gmail.com;

Xepconcvka akademis nenepepsHoi o ceimu
050-136-37-01, kuzmenkovasiliy@gmail.com

B ocraHHI [ecATMMTTI HEOOXiOHICTE ypaXyBaHHSA TCHIACPHHX
ACIIEKTIB Y HaBYaJbHO-BH X0 BHOMY MPOIECI 3arallbHOOCBITHBOT IIKOIH HE
BUKJIMKA€ KO JHUX CyMHIBiB i 3anepedens. Ha mymky B. Kpasms, ,,0ocHOBHa
ines cTaTeBOrO MiAXOAy B OCBITI — B ypaXyBaHHI cmenudiku BIIMBY Ha
PO3BHTOK XJIOMYMKIB 1 JIBYATOK YyCiX (haKTOpiB HABYAIBHO-BUXOBHOTO
npouecy (3MIiCT, METOJM HaBYaHHS, OpraHizalis MKUJILHOTO J>KUTTY,
nejaroriyHe CrilkyBaHHS, HaOip mpeaMeTiB Toio)” [2, c¢. 9]. YpaxoBytouu
BUINIE3a3HaYCHE CIiJ MOAO0ATH MPO CTBOPEHHS yMOB I CTaTEBOIO 1
TeHJEPHOTO BHX0BaHHSI IIKOJIAP iB YCiX BIKOBHX TPYIL.

3ynMHUMOCS OUThIII JETAJIbHO HAa TeHICPHUX MPOoOJieMax B OCBITI.
3aMiTHMO, MmO X YMMajo, OCKUIbKM B TIOMEPEHI ICTOPHYHI Mepioau I
npoOJeMH He TiJIbKH He BUP ilIyBaJjH, a i He CTABUJIM HA MOPSIJIOK JCHHUA.
IIlo6 momoaTy YMCIEeHHI I'eHAepHI MPOOJIEMH B OCBITI, Tpeba PO3IMOYHHATH
i3 3araJlbHOOCBITHIX HaBYaJIbHMX 3akiajiB. Hacammepesa, BaxJIMBO
3’CyBaTH, SKOIO iHPOpMAIi€l0 3 TeHJepHOI MPOOJIEMAaTHKH BOJIO NiFOTH
Jnopocin, mo OepyTh y4acTb Y BHXOBaHHI HiJPOCTAIOYOTO MOKOJIHHSA, a
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TaKOX Ji3HATHCS YM BBAXAIOTh BOHM 3a JOWiNbHE (HOPMYBAHHSI Ta
peaiizarfito B YkpaiHi reHiepHOI O I THKH.

Uu He HaWBa)JIMBIILIOI0 YMOBOIO € IPOCBITA MEJAroTIYHMUX KaJpiB Ta
OatpkiB yuHiB. [lepenyciM BOHM MalOTh 3aCBOITH BiNOBiTHUN MOHS TIHHMIA
amapat, 30KpeMa HaBUMTHCS YiTKO PO3PIBHATH TaKi TEPMIHH, SK: CTaTh 1
TeHJep, CeKcyalbHa 1 TeHJepHa collianmi3alis, CeKkCyaJbHa 1 TeHJepHa
OCBiTa, CEKCyalbHE 1 TEHJCpHE BHXOBaHHs, CEKCyallbHa 1 TeHJCpHa
KyJIbTypa Ta iH.

KpiMm TOTO siK y4HMTeniB, Tak i OaThKiB MOIUIBHO O3HAHOMHTH 3
MCHXOJIOTO-TIEIATOTITYHUMH OCHOBaMH T'€HICPHOIr0 BHXOBaHHs mitedl. Lle
MOJKHA 3[IMCHUTH HAa METOJUYHUX 00’€JHAHHSX, 30KpeMa Ha METOAMIHHUX
00’eTHAaHHIX KJIACHUX Kep IBHUKiB, 02 TEKIBCHKHX 300pax, a TAKOXK IIJIIXOM
opraHi3amii Ta MpoBeJeHHS CIelliaJIbHUX ceMiHapiB abo yepe3 caMOOCBITy.
Tak, mmsd BYMTENiB MOXHa MPOBECTH ceMiHap ,,llcnMXoJioro-me maroridi
OCHOBH T€H/ICPHOTO BHXOBAaHHS HIKOJAPiB”, JI&¢ pO3TIAHY TU MUTAHHSI: CTATh
JIOAMHU SIK OJHA 3 HAMBaXXJMBIIMX ICTOPUKO-KYJIbTYPHUX, MEIUYHHX Ta
COILIIAIbHO-TICU X0 JIOTIYHUX KAaTeropidd; MOHATTI CTaTh 1 TeHJep Ta iX
BUKOPHMCTAHHSA [ TO3HAYEHHS aHATOMO-(i3i0JIOTIYHUX OCOOJMBOCTEH
JMoJel, Ha OCHOBI SIKMX JIFOJCHKI ICTOTH BH3HAYAIOTHCS SK YOJOBIKM abo
KIHKH; pPO3MaiTTd COIJiaJIbHAX XapaKTepUCTHK JKIHOK 1 YOJIOBIKIB;
mmdepeHmianis CTaTeBUX poJiell W TOB’SA3aHUX 3 HUMHU CTCPEOTHIIIB
MacKyJIiHHOCTI 1 (eMIHIHHOCTI; 9YONOBIYi Ta >KiHOYI BHIM IiUIBHOCTI;
TeHAepHUH MiAXiJ 0 opraHi3anii HaBYaJIbHO-BUXOBHOI poOOTH B MKOJI Ta
iH. [3,c. 77-78].

Jan ByuTeaIM HEOOXiJHO BHUSBUTH MOJKJIMBOCTI HAaBYaJbHO-
BHXOBHOTO IpoLeCcy Uil peanisalii 3aBJaHb T'CHICPHOTO BHXOBaHHS Ta
noadaTH Mpo HaJexHy iX peanizaunito. [IeBH1 MOXIMBOCTI IJI T€HIEPHOTO
BUXOBaHHS YUYHIB HaJal0Th Maibke Bci HaBYaIbHI Jucuuniiad. Ilpu
BUKJIAJIAHHI 0araThOX i3 HUX TaKi MOJKJIMBOCTI € NOCHUTh CyTTEBHMH. A
MOJJIMBOCTI BHXOBHOI po0OOTH He OOMEXeHi. 3a TaKMX YMOB, pOJb
3araJbHOOCBITHBOI IIKOJM HIOJO TI'€HACPHOTO BHXOBAaHHS YYHIB 3pOCTAE€.
Tum OuTbile, MO BOHA, HA aJlb, JOBTI pOKH OyJa mo30aBiieHa TeXHOJOTIT
KOHCTPYIOBaHHS YOJIOBIYOTO 1 JXKIHOYOTO cyO’ekTa W Opi€HTyBallacs Ha
(dhopMyBaHHS OCOOMCTOCTI, IO HE Malla MEBHOT CTATEBOI MPHHAJCKHOCTI,
Oyma ocobow ,cepemHporo poxay”’. Bci HampsmMu 3MicTy BHXOBHOI
JiSUTbHOCTI IIKOJHM, 30KpeMa pO3yMOBe, MOpajbHE, €CTeTHYHE, TPYIOBE,
(¢i3MuHe BUXOBaHHA, JOBTi poku Oymi cupsMoBaHi Ha (OpPMYBaHHS
TrapMOHIHHO PpO3BMHEHOI MOIUHM, a He Ha (OPMYBAaHHS TapMOHIiIHO
PO3BHHEHOTO YOJIOBiKa a00 *IHKM. SIK HACHIOK, Y XJIOMIIB i AiBYaT YacoM
BUHHUKAaJIM HE 30BCIM aJeKBaTHi YSBJEHHS NMpPO MalOyTHE AOpOcCie >KUTTH,
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npo 000B’SI3KM YOJOBiKa i APYXWHHU, OaThKa 1 MaTepi, a TaKOXK TCHICPHI
CTEPEOTHIIH.

Taxa cumyayin xapaxkmepua i 014 cbocooenus. Iliomeepoocye
suwezaznauene oocniodcenns €.Ivina, pezyromamu K020 npeodCmasieHi 8
pobomi , Ilon u cendep” [1]. Ha scans, y Monooi cknascsa neguuii oopas
Yyonogika, AKUU Mae HaOIp puc, RNOG'S3aHul i3 COYIANbHO  He
06MeACYBANLHUM CHIUTIEM NOBEOIHKU, KOMNEmeHYiclo ma payioHAIbHUMU
30ibHOCmAMU, akmugHicmio U egexmugnicmio. Tunosutl 06pas JciHKu,
HANaxu, BKIYAE COYIANbHI MaA KOMYHIKAMUBHI GMIiHHSA, mMeniomy i
eMoyioHanvy niOompumKy. B yinomy, ax He OueHo, 40I0GIKAM OiMu YacoM
npunucyioms 0ilvbue NO3UMUGHUX sKocmet, Hidc dcinkam. Kpim moeo
pe3yremamy ONUMY8aHHA NOKA3ANU, WO YABNEHHA NPO HON08iuHicmb ma
JICTHOYHICMb AK Y XAONYI8, Max i y 0igyam 6 OCHOBHOMY CNignadaroms i3
MpaouyiiHuMU cmepeomunamu, NOOAHUMU Y 8ULE32a0AHOMY 00 CEOINC eHHI
€. Invina.

I_HKOJISIpaM TaKkoX Oyno 3arpOTIOHOBAHO  HA3BATH BIIOMHUX
HO.HITI/IKIB 613HCCMCHIB CHOpTCMCH]B MICHbMEHHUKIB Ta HOGTIB
BUHAXITHUKIB, AaKTOpIB, JbOTUWKIB, KOCMOHABTIB, BIiHCHKOBHX,
MopsakiB. OCh IesKi OTpUMaHi pe3yibTaTH: 1) cepel MONITHKIB
Ha3BaHi Jmme kitbka kiHOK  (FO. Tmmomrenko, M. Tertuep,
X. Kninron, A. Mepkens), a YONOBIKIB 3HAYHO Oiibie (OKpiM
YKpaiHChKMX MOJITUKIB Oy/u HepepaxoBaHi NMPEe3HIEHTH Ta BiOMI
TIOJIITUK Y 0araThoX JepXkaB); 2) cepe]] 013HECMEHIB JKIHOU1 MP3BUIIA
He OynM Ha3BaHi, a YOJNOBIKIB BusBWIOCS jaekiibka (P. AxmeTos,
b. I'eitrc, JI. Copoc, B. Xopomkoscwkuii, [1. [Topomenko); 3) cepen
CIIOPTCMEHIB  KIHOK Ha3BaHo Junie kimbka (5. Kioukosa,
JI. Tlinkonaera), a cepell YOJOBIKIB — Oararo BiTOMHX OOKCEpIB,
IUTOBIIIB, (yTOOMICTIB TOLIO.

HesBaxaroun Ha Te, IO B IIUIOMY YSBJICHHS MPO KIHKY 1 4OJOBIKa y
MIKOJIIP iB 3aJMINAIOThCS CTEPEOTHITHUMH, 0araTo XTO 3 HHX BBaXKae€, IO
Miclle JIOJIMHU B CYCHiJbCTBI HE MOBHMHHE BH3HAYATHCS HAJEKHICTIO TO
CTaTi.

V 1ol caMuil 4ac KUTTS KOXKHOT JIFO IMHHU IOB’si3aHE 3 BUKOHAHHSIM
HEeBHOT coliaJIbHOT pouti, MiATOTyBaTUCS 10 SIKOT HE 3aBa/MJIO O Yy HIKiJbHI
pOKH, a JIOIIOMOTITH B IIbOMY IOBHHHI IeJaroru. 3 onsigy Ha ILie, BapTo
HaraJaTi OCHOBHI 3aBJaHHS I'€HJIEPHOTO BHMXOBAaHHS, SIKi IOJSTAOTh Y
(dbopMyBaHHI: ,,COIIaNbHOT BIMITOBINATbHOCTI y B3a€EMHHAX MDK CTATAMH,
NepeKOHaHHs, MO 1 B cdepi IHTUMHUX BiJTHOCHH JIIO IMHA HE € He3aJIC)KHOIO
BiJl CyCIiJIbCTBA; MpParHeHHS MAaTH MIMHY, OPYXXHY CiM'I0, IO BiAIOBimae
CydJacHHM BHMOTaM CyCIIUILCTBA: PIBHONPABHICTE OaThka W Matepi B ciM',
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HApO/DKEHHS KUIBKOX [iTeH; CBimoMe 1 BiAMOBiNadbHE CTAaBIEHHS MO 1X
BHUXOBaHHS AK JI0O CBOTO OOOB'I3Ky Iepeja CyCHiIbCTBOM 3arajioM, CBOIMHU
OaTpkaMH¥ 1 JiTbMU; 3[aTHOCTI PO3YMIHHA IHIIMX JIOAEH 1 MOUYYTTS MOBaru
IO HHUX He JMIle SK J0 JIoJed B3araii, aje W SK 1O NpeJCcTaBHHUKIB
YOJIOBIYOT YH KIHOYOT CTaTi, 3JaTHOCTI BpPaxoByBaTH W MOBa)XkaTH ix
CTieIU(UHI CTaTeBi 0COOJMBOCTI B MPOIIECi CMIJIBHO T AiSILHOCTI; 31aTHOCTI
H TparHeHHs OLIHIOBaTH CBOT BYMHKMA CTOCOBHO IHIIMX JHOJCH 3
ypaxyBaHHSAM CTATeBOi HAJIGKHOCTI, BHPOOJATH MOHATTSA XOpONIOro W
MOTAaHOTO BYMHKY B cdepi OUX BiAHOCHH; YyCBIIOMJICHHA cebe
NpPEICTABHUKOM CBO€] CTaTi, IO MiATPIMY€E CaMOOIUHKY 1 MOYYyTTA
CcaMOIIOBarM, BIEBHEHICTP 1 MOTEHIia] caMmopeanm3anii; HeoOXiJIHuX
HABUYOK CIIUTIKyBaHHS I B3a€MOPO3YMIHHS, a TaKOX 3JaTHOCTI MpUAMAaTH
yCBiOMIIeH1 pimeHHs B cepi M DKCTATe BUX CTOCYHKIB; YMIHHS JIPY>XUTH 1
mobutH, A0CBidy HecTaTeBoi moOoBi” [2,c. 175].

Peanizamis umux 3aBjaHb Mae OyTH CHpsIMOBaHa Ha TEHIEPHY
inentudikanito xmonuis i gipyat. 106 nocArt OoCcTaHHBOTO, MEJATOTH Ta
0aTbkd YYHIB TOBHMHHI, MepeayciM, OYTH NPHKJIAIOM Y CTaBJCHHI 10
NPOTWICIKHOT CTAaTi, a TaKOX IPOBOJUTA 3 IMIAPOCTAIOYUM IOKOIIHHIM
MPOCBITHUIIBKY Ta iHIITY POOOTY 3 TCHICPHOTO BUXOBaHHS.
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HoBuii etam poO3BHTKYy iCTOpHKO-TIeJaroriyHOi HayKu, IO
poO3MoYaBCs MCNIsT TNPOTOJIOMICHHS He3anekHoi YKpafHChKOT JepikaBH,
MO3HAYMBCS JOKOPIHHMM IEPEOCMHCICHHAM KOHIEMIH, SKi HOCTYIOBO
BTpavyaid iAeoJsioriyHe 3a0apBJICHHS, MO30aBISJIMCS MEBHUX CTEPEOTHUIIIB,
HAMOBHIOBAJMCS  HOBOIO  IHTepmpeTaliclo  (GakTiB, JOCITIDKYBaIHCh
3aMOBYYBaHI a00 MaJOBiIOMi TOMi1 MHHYJOIrO, BHBYAJIOCh JKUTTA 1
JUSUTbHICTh 0CI0, sIKi Opanu ydacTh B yKpalHChKOMY HAIllOHAJILHOMY pyCi i
Oopoth0i 3a coOopHy VYikpaiHy. B ocTanHi pokm crmocTepiraetbes
TiABUICHHS I[HTepecy HAyKOBIIB JO COMiaJbHOI TeMaTHKH i, 30KpeMa
icropii iHTenirenmii. [TocuneHns yBaru 10 BUBYCHHS ITi€l COMiabHO T TPy N
3yMOBJICHE, HacamIepes, i crenudiyHO POJUIO B KUTTI CYCIiIbCTBA.
Ajpke 1 comianbHa Tpyla Bifirpana Yu He HAWBaXIHBINIy pOIs B
€KOHOMIYHOMY, MOJITHIHOMY Ta Jy XOBHOMY JKHTTI CyCIIIBCTBA, @ TAKOXK y
npoueci ¢popMmyBaHHS yKpaiHchkoi Hamii. Bona Oyna HocieM HalioHanIbHOT
inei, mponaryBana ii cepes] LIMPOKUX BEPCTB HACEJEHHs, a Ha MOYATKy XX
CT. CTajla MOJITUYHUM TPOBITHUKOM Hapoay B OopoTebi 3a moOynoBy
HalliOHaJbHOT JeP>KaBU.

Baromy 4acTky y ¢ TpyKTypi IHTETITEHITil MPOTATOM JIOCIiHKYBAHOTO
nepiony mocimamu Buxiami 3 mpodecifiHuX Tpym ciyxooBmiB (10%),
nemaroriB (8%), poOirHukiB i MimaH (8%). OCHOBHHMH OCEpeIKaMH,
JOBKOJA sKAX BinmOyBanocs QopMyBaHHS yKpaiHCBbKOI iHTeNmireHiii,
30kpeMa B [aymuwuHi, Oyim cepeiHi Ta BHINI NIKOJHM, a TAKOX CTYJICHTCHKI
TOBAapUCTBA. 3a Mepio]] HAaBYAHHSI Yy MOJIOJI KpHCTATI3yBallCsS XapakTep,
CBITOTJIIZI, ICUX0JIOTIYHA CTPYKTypa i CyCIiIbHa MOJENb 3P0l MOAHHU. A
3000yTi B IeH d9ac 3HAHHA CKIAJAJIH JKUTTEBY iH(popMamiiiHy 06asy
ocobuctocti. Yepes HiANbHICTP YUCICHHUX HAayKOBUX TYPTKiB i 0i0ioTex
BOHM HaMmarajucs CIOHyKaTH Ii3HaBaJbHy AaKTUBHICTb CTyICHTCTBA,
CIpHATH peaizauii Horo HaykoBHX iHTepeciB, (opMyBaHHIO HayKOBO-
KPUTUYHOTO CBITOIIBiAY 1 HaWroyioBHIime — a0aiM INPO YJOCKOHAJCHHS
(daxoBoro piBHA CBOiX wWieHiB. CTyIEHTChKI OpraHizaiii TakoX pOOWIH
HAaroJoc Ha  HANiOHAJIbHO-NATPIOTUYHOMY  BHXOBaHHI  MaWOyTHBOT
iHTemirenmii [1,c.5-6].

B Toif e dWac iCHyBaJl0o YMMaJ0 YHWHHHKIB, IO TaJbMYBaJH
CTAaHOBJCHHSA YKpalHCHKOI IHTENIreHIlii SK OKpeMOoi ComiaJbHOI TPYTIH.
HeratnBHO BIUIMBanmyM Ha CTAHOBJICHHS IHTENITEHIIl OpIEHTAIS CepeHix
HaBUAJIbHUX 3aK/a/{iB HA KJACHYHY OCBITYy 1 IPAKTUYHO BiJACYTHICTh Y HUX
HallioHaJbHOTO BHXOBaHHS. HaBuanbHUI mpolec He chpusiB (HOopMyBaHHIO
y MOJIOAi CaMOCTIfHOTO MUCIEHHS i HayKOBO-KPUTHUYHOTO CBITOTJIIAY.
CuTyauis B rajy3i BUILOI OCBITM TaKOX NEPELIKODKAJa CTaHOBJIEHHIO
HaI[iOHAIbHO CBiJOMOI YKpaiHChKO1 iHTemireHiii.
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Ha mpomec miaroToBkM MaiOyTHBOI yKpaiHCBKOT IHTeNireHImii
CYTTEBO BIIMBAJIO MaTepiallbHe cTaHOBHINE Mojoxi. Yepes ¢iHaHCOBY
CKPYTY 4acTO MOJIO Ib MEIIKaJIa y MPUMiIIeHH X He BiMOB1IHUX CaHiTapHO-
TirieHIYHUM BUMOTaM, MOTaHO XapuyBajacs, a iHoxi W romomysama. 11lo0
3apaauTd Takii cHTyallii, CTyIeHTH 3MyIleHi Oymu mpamtoBati. [lomiOHI
yMOBH ()i3MYHO BHCHaXXyBaJM YaCTHHY MOJIOJI, 3MYIIyBaldu 1i JieKiJibKa
POKIB HaBYaTHCsA Ha OJHOMY Kypci abo 3aiuInaTi HaBYaHHS. 3arajioM 3a
I’ATh MOBOEHHUX POKIB HUMHU OyJIO MiIroTOBICHO 17 THC. CremialicTiB
[3,c.8; 2,c.7]. ¥ 1949-1950 1. p. 3 15 TiC. CTyACHTIB MicIEBHX OYJIO JIHIIIE
39%, y texrikymax — 29%. Bo qHOUac BinOyBayiocs 3HIDKEHHS CyCIUTBHOTO
IpecTH Xy Po3yMOBOI mpari, 3HaHb. Lle icToTHO mAedopMyBano MpHUpo HUI
XiJ{ Ty X0 BHOTO IO TeHI[ia Ty, FaJbMyBao ioro.

Y 1952 p. y JIeBosi mismo 13 BH3 i 30 TexmikymiB, y SKHX
HaBuajocst 35 Ttmc. ocib. Came croau OylIo CKEpOBaHO pI3HOMAaHITHI
3yCWIUIl BJAAM, CIOPSMOBAaHI Ha MIBUAKI 3MIHM B HalliOHaJbLHOMY 1
COILiaJIbHOMY CKJIaJli CTy ACHTCTBA 1, K HACTiJIOK, MaiOyTHBO1 iHTemireHuii.
Ilpyn KOMIUIEKTYBaHHI CTyACHTIB BUKOPHCTOBYBAaBCS KJIACOBHH NPHHIIMIL:
MepeBard HaJaBaJICh pOOITHUKaM, CeITHAM Ta TXHIM JiTIM. BaxximBy posib
y 3MiHI COMIaJIbHOTO CKJIaly CTy ICHTIB BiJlirpaBajia 3a04Ha i Be4ipHsI OCBiTa
poOiTHIYO-cems HCBKOT Moo . [Ipn 1bOMY BiJICOTOK BHXIIIIB 3 3aXiTHHX
obuyactelt Ykpainu cepen cTy ieHTiB OyB HH3bKUM [3,¢.9].

B ymoBax HOBOT paJsHCHKOT MIHCHOCTI PO3TOPHYIH [isJIBHICTH
HAYKOBIIl, BYUTENI, MACPMEHHUKH, XyJIOXKHHKH, NiT9i MY3UKH 1 TeaTpy.
OO6MexeHi B TeMAaTHIl, iIeWHO-XyDOXKHIX 1 MaTepialbHHX 3ac00ax, BOHU
30eperm  OakaHHSA TpaIfoBaTH 3aIs  pigHoro Hapondy. Ilopsx 3
110 JIOTTYHUM THCKOM IIOJO iHTeTeHIl PeKHM MUPOKO BUKOPUCTOBYBaB
penpecii — 3BibHEHHS 3 po0OTH, IeOPTaLlii, yB’ I3HEHHS .

UuMmano BUYMTENIB IIKiJA COPOMOITIHCA €()EeKTUBHO Hajaro IuTa
HaBYaJIbHO-BUXOBHMI Ipolec, JaBaju y4HsIM J00pi 3HaHHs, 30arauyBain
MeJaroriyHy HayKy OPHUTIHAJbHUM JOCBiOM. [IeBHHX pe3ysbTaTiB JOCAT
npodecopChbKO-BUKIAMAIIbKUHA CKJaJ BHIIMX 1 CEPEeNHIX CHeIiaTbHIX
3axiamis [3,¢.9].

Bomrodac mepeximui moxii 90-x pp. XX cT. mokasaymm i iHImE —
CXIIBHICT 3HAYHOI YaCTHHH IHTEJITeHIii 0 MOJiTHIHOTO KOoH(OpMiZmMYy,
Oe3mwnHUX mUCKycilf, TpoMamgHChKoi macuBHOcTi. Cepen rocTpux
npobiem, sfiki B Tepmry depry ciig Oysio mojoyaTH, CTajla mpobsema
yYKpafHCBKOTO HALIOHAJBHOTO HITUI3MY, HAIiOHaJIBbHOI COpOMIMBOCTI abo
MeHmoBapTocTi. [ peamizamii ykpaiHi3aliiHOI mporpaMu B CepelOBHINI
YKpaiHChKOi iHTeNireHuii BUKopucToByBaiucs pisHi metoaun i popmu. Cepen
HaNOLIBII PO3MOBCIOMKEHUX OyJ0 HABUaHHS YKpaiHChKii MOBI 1 3HalOMCTBO 3
YKpaiHChKOIO KyJbTYypOIO,  BHUXOBaHHS  yKpalHChKOi  IHTEJreHItii,
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CTUMYJIIOBAHHS TPALIBHUKIB 10 BUBYCHHS MOBH, KOHTPOJIb 32 CTAHOM 3HAaHb,
3aKOHOJABYMI METOJ TOIO0. MeToa BHMXOBAaHHSA HAIIOHAJLHOI IHTEIreHIii
3HAXOJUB CBO€ BTUIEHHS HE JIMIIE 3aBAAKA 30UIBIIEHHIO YHCEIbHOCTI
CTyJEHTIB-yKpaiHI[iB, aCIipaHTIB, a i MOKPAIIEHHIO CUCTEMH OCBITH 1 ii 3MiCTy
B IIKOJaX. BHpoBa/pkeHHs 3aKOHOJABYOIO METOMy 3MifICHIOBANOCS depe3
BUJIABHUIITBO JICKPETIB, ITOCTAHOB. BiH OyB OCHOBOIOJIOKHMM, 1 came Ha
HbOMY 0a3yBamcs iHmi Meto [3,¢.10].

Orxe, iHTedireHIis Oyma pymIieM BU3HAYHUX ICTOPHIHHX IT0 Aii
OLTPII HDK JeCATUPIYHOT TABHOCTI Ta CTBOPIOBajJa IHTENEKTYalIbHY 1
Iy XoBHY 0a3y &1 NOCATHEHHS He3aJe)XHOCTI YkpaiHu. JleMOHCTpyroum
HaTpio TH3M, CaMOBIJJAHICT, BOHA 1 HHUHI NPOJOBXKYE OYTH aKTHBHUM
YYaCHUKOM CYCHUIBHO-TIOITHYHOTO JKATTA, HAIlIOHAJIBHO-KYJbTypPHOTO
OymBHUITBA, IHIIATOPOM pIBHONPABHOTO BXOJKEHHS YyKpaiHCHKOT
JIEp’KaBu B CBITOBE cHiBTOBapuCTBO [ 1,¢ 2].
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YOUTH SOCISAL DIALECT AND SCHOOL/COLLEGE
OR STUDENTS’ SLANGS

Shkurko Tatiana Anatolievna, Stolyarchuk Olga Vladimirovna, Makeyevskiy
Institute of Economics and Humanities, Ostrovskogo str., 16, Makeyevka, Donetsk
region, Ukraine, (0623)222227 2daytash@rambler.ru

Language is not a still formation as every new generation brings
something new into it. Today’s youth as well creates their own language in
order to emphasize their uniqueness and difference from their parents. Their
lexicon interacts with and penetrates into the so-called literary language,
either enriching or clogging the last [5, 22]. Therefore, examination and
analysis of the youth lexicon are important.

The aim of this study is to define the concept of the youth slang,
taking into account definitions given by various researchers and specific
features of slang as a variant (type) of the social dialect. We also establish
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the relationship between general-purpose slang and school/college and
students’ slangs in English, German and Ukrainian languages.

The tasks of the article are to define the notion of "youth slang" as a
type of social dialect, analyze and compare general-purpose and
school/college or students’ slangs of the previously mentioned languages.

Various aspects of slang have been studied by prominent English,
German and Ukrainian researchers, such as Eric Partridge, Henry Louis
Mencken, Helmut Henne, Herman Ehmann, Michael Freidank,
V.Khomyakov, T. Belyaeva, |. R. Galperin, and others.

Nowadays, there are many contradicting definitions of slang. The
term ‘social dialect’ is convenient for a definition of various and unlike
language formations united by a common feature: they are used for
communication purposes of certain social groups of people [4, 30]. Thus,
slang is only a variant of a social dialect; it is not a form of language
because social dialect has no phonetic and grammatical levels and is based
on the rules of the language of a certain group [9, 329]. Besides, the borders
of youth slang as well as of any other social dialect are difficult to define.
To single it out, as a closed subsystem or as an object of observation, is
almost impossible. Gradual distribution of youth slang goes from the center
to periphery [11, 190].

The youth social dialect is not a homogeneous language substance; it
consists of general-purpose youth slang, specific youth slangs, some
borrowings from criminal slang, slang of addicts, various professional
social dialects, etc.

The general-purpose youth slang makes only a part of youth slang
that includes terms and notions, understood and accepted by all social and
age groups of youth. Its lexicon is in condition of constant change in order
to meet the requirements of ever-changing fashion [7].

In youth slang, it is possible to single out some layers: school/college
and students’ slangs, slang of some youth subcultures (Goths, rappers,
skinheads, Emos, etc.). Specific youth jargons are developed by some social
group of young people at a certain historical period. Traditionally, these are
school/college and students’ sociolects [9].

The common features of school/college and students’ slangs of the
languages under the study include the distribution of vocabulary into
general-purpose and specific school or students” lexicon.

The first part comprises the words and phrases understood and used
by all pupils or students. Examples from school/college slang:

Eng.: to ace a test “to get the highest mark”, teacher’s pet “teachers
favorite”, [2]; Germ.. die Folterkammer “sports facilities”, das
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Rauchenmelder “teacher who keeps an eye on students so they do not
smoke at school” [8]; UKr.: domawura “homework”, napa “D grade” [10];

Examples fromstudents’ slang:

Eng.: a birdcage “a hostel”, a braniac “an intellectual” [3]; Germ.:
die Warmflasche “hot girl”, der Azubi-Trimmer “a teacher at a technical or
specialized school” [8]; UKr.: asmomamom “getting a score without taking
an examination, based on the performance and activity of students during
the school year”, exeamop “the middle of the education period at
universities”, orca6nux “a hostel” [6].

This part of lexicon usually includes common names for different
kinds of learning activities, subjects, school or university personnel,
assessments, places, some attributes of school or college life.

The rest of school/college and student slang is comprised of specific
words and concepts which are understood only to pupils or students at
particular school, college or university. They touch some specific facts or
concepts which share the students of some region, university, or school:

Eng.: Hexy “Trevelyan College, Durham University”, Revolver
Sunday “a party arranged by Durham Students' Union” - Durham
University students’ slang [1]; Germ.: der Besenstall “female school” [8];
UKr.: Kymvox “Kyiv National University of Culture and Ars”, poeu i
rxonuma “National Agricultural University of Ukraine (NAU)” [6];

This part of lexicon of school/college and students’ slangs includes
special facilities available at this very school/college or university, events
related to the life of this institution, nicknames of some teachers.

The analysis of school/college and students” slangs shows that some
certain lexical units of these slangs can enter the general-purpose youth
slang, but only if some conditions are followed. It should be words that pass
under some of these points:

1. They refer to the things young people care about.

2. They catch attention of the youth due to their brevity.

3. They name some new concepts which, though being widely
adopted, have not got any name.

Only those words which are of no practical use or importance to a
large percentage of the youth or appear to be not witty enough are left
behind and *“die” within some time.
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CEKIIA TEOPUM UM METOIMKHU
BEICHIET'O INPOSECCHOHAJIBEHOTI'O
OEBEPA3OBAHUA

AIM AND ACTIVITYOF PASKIEV STATION

Henryk Sobczuk, Danuta Sobczuk
PolishAcademy of Sciences
Scientific Station in Kiev
Kiev, Bohdana Kmel'nyts'koho 49
01044 Kiev, Ukraine
+38 0968532681
Henryk.sobczuk@pan.pl

Polish Academy of Sciences, Scientific Station in Kiev was
established in June 2012, and started to work in November 2012. The unit is
created from scratch in Kiev, by the Polish Academy of Sciences, in
consultation with the Ministry of Higher Education and Science and the
Ministry of Foreign Affairs of Poland.

Main aims of the Station Activity are:

Popularize the achievements of Polish science in Ukraine,
organizing conferences, lectures, seminars, exhibitions and other scientific
events, organize contacts between Polish and Ukrainian scientific
institutions, organize contacts of Polish researchers who come to Ukraine
and Ukrainian research institutions. Publish scientific publications resulting
fromthe activities of Station.

Submission of proposals and suggestions on the directions of the
Polish - Ukrainian scientific and technical cooperation are important task.
Supportstudents and doctorants exchange betweenbothcountries.

Station operates in accordance with the Statute given by the
President of the Polish Academy of Sciences. National Academy of
Sciences of Ukraine - due to the high level of scientific research in many
fields of science, carried out inResearchinstitutes and Universities in
Ukraine - is one of the most important foreign partners of the Polish
Academy of Sciences

Many Polish Universities and Institutescooperate closely with
Universitiesand Institutesin Kyiv, Kharkiv and Lviv, as well as in other
cities of Ukraine. Station isestablished to maintain and furtherdevelop
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scientific and scientific-technical cooperation between the Republic of
Poland and Ukraine. Station is working in this area together with the Polish
Embassy in Kiev, Ukraine National Academy of Sciences and Universities,
organizations and research centers in the country.

As important, should be considered a declaration of the President
of the National Academy of Sciences of Ukraine, prof. B. Paton to establish
alsothe Center of the Academy in Warsaw.

Station is taking part in organizing joint conferences in various
fields of science and joint publications of Polish and Ukrainian scientists in
major scientificmagazines.

Joint development, patents, implementationswill be assistedalso by
Station.

Important field of activity is a participation in cross-border
andcooperative projects thatcontaintechnical and research partsin various
fields of the science and technology.

As the Station starts to work, all the external initiatives are
welcome and will find a support.

NPIOPUTETHICTh HAYKOBOI POBOTHY
XMEJIbHULBKI il I'Y MA HI TAPHO- IIEJAT OT TYHIA
AKAJIEMI{

Llopo6ypa Inna Muxaiiniena,
pexkmop XmenvHuybkoi eyManimapHo-nedae oe iHoi akademii, 0OKmMop neoae o2 MHuxX

Hayk, npoghecop,
Yrpaina, 29013, m.Xmenvhuywxuti, syn.llpockypiscokoe o nioninis, 139, men.:
(0382)72-09-23,
e-mail: shorobura@gmail.com

dyHIaMeHTaJIbHE OHOBJICHHS HaI[IOHAIBHOT CHUCTEMH OCBITH
nepeadavyae HOBHU piBeHb IHTETpallii HayKW 1 MeJaroriyHoi OCBITH.
KynmeTypa Tpetsoro THCSUONITTI — iHGOpMamiiiHa. HeoOximHo, mo0
KOXKHUI Mejaror CTaB HAyKOBLEM, JOCHiJHHKOM, BMIB TOCTiiHO
HaBUYATHCS, KepyBaBCS B CBOTH MISIBHOCTI 3JATHICTIO MPOAYKYyBaTH HOBI
inei, rimoTe3u, 3HaX0 MM TH ;M epeHIiiioBaHi crtocoON BUPIMIECHHS MPpo0IeM,
MPOSIBISIB  BUHAXIUJIMBICTh, CAaMOCTIHHO CTBOPIOBaB HOBi 00pasu, IO
peanizyloThcs B MEAArOTIYHUX TEXHOJOTIIX. MeToro HayKoBoi poboTu y
XMeNnpHMIBKIH TyMaHiTapHO-TleJaroriuHoi akajgeMii € ¢dopmyBaHHS
METOJIOJIOTIYHOI KyJIFTypH Iearora; CTBOPEHHS yMOB IS CTaHOBJICHHS
foro sk iHHOBaLiHHOT IO IMHU . 3aBAaHHAMHU HAyKOBOI poOOTH B akajaemil
€: GopMyBaHHS IMBEPTCHTHOCTI Ta PU30MATHYHOCTI MUCJICHHS; ITiAITOTOBKa
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JI0 IHTEJIEKTyabHOT aKTHBHOCTI; BUPOOJICHHS 3MaTHOCTI IO iHHOBAIIItHOTO
MHCIICHHS; 3a0€3MeueHHs] CBITOTIIJHOT MOOUIFHOCTI; PO3BUTOK TBOPYOCTI
AK apXeTUIy IKUTTEAISUIbHOCTI Teparora, BKIOYalo4duW npodeciiiny.
OCHOBHUMH MNPUHIHUIAMH HAyKOBOi pPOOOTHM BU3HAYEHO: CHUCTEMHICTB,
HACTYyIHICTh, JIFO JMHOBHUMIPHICTh, CBITOTJISIMHUN TUIIOPaNi3M, COIliajbHy
CIPSIMOBAHICTh, €JTHICTH TEOPii | PAKTH KU, M DK IUCITUTIITi HAP HIC Th.

HaykoBa poGoTa y XMeNbHUIBKIH TyMaHITApHO-TIEeIarOTTIH ikl
akazeMii 3IIACHIOETHCS BIANMOBIAHO JIO HOPMATHBHO-NIPABOBOi 0asu.
3aralbHUMHM HampsMaMH peanizaiii HaykoBol po0OOTH €: opranizamis
MiATOTOBKM KaJpiB BHIIOI kBauidikamii;  (QyHKIIOHYBaHHI HAyKOBHX
CTPYKTypPHHX TIiJAPO3ALTIB, pEriOHaJbHUX JabopaTopii; PO3BUTOK
HAyKOBH X 3B’SI3KiB, CIIBIpals 3 MPOBITHUMHU HABYAJHHUMH 3aKiIaJaMH i
HAYKOBO-IOCHIJHUMH YCTaHOBaMH YKpailHH Ta IHIIUX KpaiH CBITy;
BIPOBa/VKEHHA  Pe3yJIbTATiB HAYKOBHUX JIOCHI[DKCHb Yy  HPAKTHKY;
NPOBENEHHA Ta ydyacTh Yy HayKoOBUX KOH(pEpeHLiIX, ceMiHapax,
NEeJAaroriyHuX YUTAaHHAX TOWIO; [iSIIBHICTh CTYyACHTCHKOTO HAayKOBOTO
TOBApUCTBA, CIIJIKA MOJOJMX BYCHHX Ta AacHipaHTIB BIANOBIJHO IO
CTATYTY; Y4acTh CTY ICHTIB B OJIIMITiaJaX, KOHKypCax pi3HOTO PIBHA Ta iH.

3a ocTaHHIA pIK B akajeMii 3axXWIIeHO JIOKTOPChKYy 1 18
KaHIU JATChKUX JUCep Tallil, OTpUMAaHO aTecTaTH mpodecopiB i AOTCHTIB.
BaxxmmBrM HampsMOM HaykKoBoi poOotm akamemii € (yHKIiOHyBaHHS
acmipaatypu. [IpoBemeHo MiXHapomHi, BceyKpaiHCBKi, perioHaNBHI i
MDKBY3iBChKi HAayKOBO-TIDaKTHYHUX KOH(epeHIii, BCeyKpaiHChKi HayKOBi
ceminapu (B T.4. B pexxumi On-lain) ta menaroriuni ynTaHHsA. 3HAKOBUMHU
Oyym MDKHapOHI Hay KOBO-TIpaKTHYHI KoH(epeHtii ,,[loainpchka emirpamis
B KOHTEKCTi €BpOINEHCHKOi Ta CBiTOBOI Ky bTypu”, ,,KymbTypHO-icTOpHuHa
cnamuuHa [lonpmi Ta VYkpalHM SK YMHHUK PO3BUTKY MOJIKYJIbTypPHOL
ocBitn”, ,,@epenn Jlict i Ykpaina. ®@epenn Jlict i oximnsa. My3uuno-
nejaroriyHuil acnekt”’, ,,Bacuibp CyxXOMJIMHCBKHE y Jialio3i 3 Cy4YacHIC TO:
JMOMIKIJUIT — TOYaTKoBa INKoJa”, “XMeJbHHYYMHA B KOHTEKCTI icTOpii
VYxpainu”, “BuxoBaHHS CTyJCHTCHKOi MOJIOJI B Tpoleci mpodeciiHoi
HiATOTOBKK: CydYacHW CTaH, mnpobieMH Ta TMEPCHeKTHBH’ Ta  iH.
TpamuuifiHO TPOBOIATECS BCEYKpAlHCHKI MeNAaroTiyHi YHWTaHHA I1aM sTi
MM JJapmancekoro. HaykoBii axanemii B3sSM yd4acTh B MDKHapOIHIH
HAyKOBO-TIpakTWUHIH  KkoH(pepewnmii  ,,OcBita B  MOJIKYJIbTypHHX
cycninbetBax” y [onpmii Ha 3amponieHHss BUimoi mkoau meaaroriaHoi (M.
BapmaBa) Ta Bsutoc TOKCHKOTO YHIBEpPCUTETY.

B akazemii BupaeThCcs 30ipHUK HayKOBUX Mpalb ,,Ilemaroriqaauii
JUCKypc”, 30ipHUK Npamb MOJOAMX BUYEHHX Ta acmipaHTiB ,,Haykosi
3alUCKU’”’, CTy JEHTChKa raszera ,,HaykoBuil BicHUK” Ta MaTepiaji HayKOBO-
MPaKTUYHU X KOH(DepeHIlii, ceMiHapiB, MeJaroTiYHN X YU TaHb TOIIO.

168



Buxiamauamu akagemil BUgaHo MoHOrpadil, MmapyIHHKH (B T.U.
3  rpupom MOHmomomscmopTy  YKpaiHH), HaBYaIbHO-METO AMYHI
MOCIOHUKH.

Ha 6a3i akanemii ¢yHKUiIOHYIOTH perioHaipHi nabopaTtopii Ta
BinmineHHs: PerioHanbHa  ;mabopatopis  mpodeciiiHOi  cTymeHeBol
TiJIr0 TOBKK i€ IATOTIB MOYAaTKOBOI JIAHKM OCBITH [HCTHTYyTy TeaaroriqHoi
ocBith 1 ocBitn nopociux HAIIH Vkpainu; PerionansnHa mabopatopis
COIIJIbHO-TIC JATOTIYHUX TPOOJIeM ajanTamii CTyACHTIB JO HaBYaHHS B
yMmoBax ctyneneBoro BH3 VwiBepcurety MmenemkmeHTy ocBith HAITIH
VYxpainn; Perionanmsna maGopatopis npobiem dinocodii ocsita [ncTMTY TY
Bumoi ocBitu HATIH VYxpainn; JlabopaTopis mnemaroriyHoi craIMHU
B.O.Cyxommacekoro  HAIIH  Vkpainu; Periomamsra mabGopatopis
I'ymannoi Ienmarorikn cuimbHO 3 BeeykpaiHCBKOIO Ky JIb TypHO-OCBITHBOIO
acomiauiero I'ymannoi [lemaroriku; Ilomineceke BimmpineHHs [HCTHTYTY
MHCTEITBO3HABCTBA, (POJBKJIOPUCTUKU Ta eTHoJorii iMm. M.T.Punbcbkoro
HAH VYkpainn.

Ha cporomni 3apeectpoBaHo 1 OTpUMain Jep>kaBHI HOMeEpH
HayKOBO-IOCHiaH1 podoTH: ,,IIpodeciiiHa cTymeHeBa MiAroTOBKa MeAaroris
MOYaTKOBOT JJAHKU OCBITH”, ,, YTIpaBIiHHA MpoIiecoM npodeciiHoi afamn Taiii
0COOMCTOCTI y CHUCTEM 1 HEmepepBHOI Ieaaroriynoi ocsiru”, ,JHHOBAIIT y
BUx0BHOMY mpomneci BH3”, ,Po3BuUTOK TBOpYOi 0COOHMCTOCTI CTyeHTA B
CHCTEeMI CTYIICHEBOI I1e JaroTigHoi ocBitH”, ,,KyJIbTypHO-OCBITHS OiIBHICTR
NpoCBITHUIBKAX ToBapucTB Ha Ilomimri B kiami XIX — Ha mowatky XX
ctositrst”, ,,Po3BUTOK mIKiThHOI mpupomHH4U0i ocBiTH Ha IIpaBoOepexHiit
VYipaini (XIX-XX cr.)”.

BaxxymBuMHU opraHizaniifHumu ¢GopMamMu 3alydeHHs BHUKJAJAdiB
Ta CTyJACHTIB [0 HAyKOBOi pOOOTH € [ifJIBHICTh HAayKOBUX TYpPTKIiB 1
npobnemHux rpyn. CTyaeHTH akajgemii 6epyTh aKTUBHY y4acTb i CTalOTh
HepeMOoXIAMHU 1 mpu3epamMu BceykpaiHCBKHX CTyAEHTCHKHX OJIIMITIaJ,
BceeykpalHChbKHX KOHKYPCIB CTYJIEHTCBKMX HayKoBUX poOiT. B pamkax
npoBeJeHHs B akajemii TKHS HayKu CTyJIeHTH Ta BHKJAJadi 3BITYIOTh
PO HAayKOBI JOCSATHEHHS .

Y 2012 pomi maypeataMu 0OJaCHOTO KOHKYypCY HayKOBO-
JOCHiMHMX poOiT cTa;mm HaykoBi pobotm ,JllpakTwdHa miATOTOBKA
MaiOyTHIX y4HTeiB MOYATKOBHX KJAaciB y XMEIbHHIBKiH T'yMaHITApHO-
neparoriuniii akagemii” (1 mpewmis) Ta ,,HaykoBi mopoOku Ilo aimbcbkoro
BiJiNieHHs [HCTUTYT MHCTENTBO3HABCTBA, (POJILKIOPUCTUKU Ta €THOJOTII
iMm. M. T.Punscskoro HAH Vxpaiau” (11l mpemis).

Axaznemis MiATpUMYy€ MDKHApOJHI HayKOBi, KyJbTypHO-OCBITHI
3B’sI3KM 3 OaraTbMa 3aKjaJaMU OCBITH 1 HAyKH 3apyODbKHUX KpaiH, 30 Kpema
Pocii, Bimopyci, Momanosu, Jluteu, Iloaemii, ®PH, CIIA, Benukoi
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Bputanii. J[lie 45 wMbkHapogHux yrog mpo cmiBmpamoo. Axaaemis
HaJlaro ijia CHIBpOOITHHLTBO 3 3apyODKHMMH By3aMH-TIap THEpaMU, IO
crpusie HaOJIMKEHHIO OCBITHIX MPOLECIB J0 PiBHA CBiTOBUX CTaHJapTiB,
B3a€MOOOMIHYy HayKOBUM Ta MEJATOTIYHUM  JOCBiIOM. AKaJemis
criBrpairioe i3 [actutyTom I'ete y M. Kuesi, i3 M bkHapoHOIO OpraH i3aiieio
“Kopnyc Mupy”, mpeacTaBHHKaMH HayKOBOT MDKHApOJHOI OpraHi3arii
Oynbpaiit. Bimmosigno mo Yromm 3 Kopmycom Mupy CIIA taka po6ota
MO3UTHBHO BILIMBAE HA SKICTh IT1r0 TOBKH (axiBI[iB 3 IHO3eMHOT (iJI0JIOT 1.

CywyacHa cHcTeMa HaBYaJIbHO-HAyKOBOI  TISJIBHOCTI  BHIIOTO
HaBYAJBHOTO 3aKJaay — OCOOMCTICHO-30pi€HTOBaHA, TOOTO CHpsIMOBaHa Ha
BUXOBAaHHS HAyKOBOi KyJIbTypH OCOOHMCTOCTI 3 MaKCHMaJIbHO MO>KIMBOIO
IHIMBigyari3ali€lo, CTBOPEHHAM YMOB IJII CAMOPO3BUTKY, y TBEPIKCHHIM
npodeciifHoi eTuku.

POJIb IMTPOU3BOICTBEHHO Il TIPAKTUKHA B
COBPEMEHHOM OBPA30BAHUU

Yceunosa Jlenapa IOcyghosna, kanouoam nedae o2 uveckux Hayx, OoyeHm
PBY3 «Kpvimckuil undicenepro-nedae oe uieckuil yHueepCcumeny,
2. Cumghepononw, nep. Yueononi, 8, e-mail: memrel@mail.ru

B cucreme ¢QopmupoBaHus mHpodeccHOHATbHO-NPAKTUIECKOM
KOMIIETEHTHOCTH Oy IyLIero MH)eHepa-leJarora OCHOBHAs poOJb I0JDKHA
OTBOJMTHCS  IMPOU3BOJCTBEHHOM  IpakTWke, B  IE€pHUOJ  KOTOPOH
UHTCHCU(UIMPYETCS ~ Opolecc  NpO(eCCHOHANBHOTO  CTAHOBICHUS
CHCUHANICTA, anpoOUPYIOTCS HAKOIJICHHBIE 32 BpeMs OOyYeHHSA W
yOIyONAI0TCS B peallbHOM MPOW3BOJCTBEHHON CHTyalUd TEOPECTHYCCKHE
3HAHWS, AaKTHBU3HPYyeTcs (GOpPMHUPOBaHHE TPOU3BOJCTBEHHBIX YMCHHI,
HaBBIKOB ¥ OTIBITA.

OrMeTHM, YTO B YCIOBHAX BHEJPEHHS B YUYeOHBIH mpoiecc
NoJIO)KeHUH BonoHCkoM Jeknapanuy, TrapMOHU3alUU OTEUYECTBE HHOI'O
00pa3zoBaHMS C EBPONCHCKUMHU CTaHIAPTAMHM MpPAKTHYECKas ITOATOTOBKA
CTYZEHTOB B YCJOBUSX TMPakTAKH MpuoOperaeTr oco0oe 3HAYCHHE,
HOCKOJBKY packpbIBaeT 0 TeHITHA T VH JUBHTy aJIbHOCTH u
CaMOCTOSTENILbHOCTU CTYIEHTa, CIOCOOCTBYE T 3a KPEIUICHUIO TEOPETUUECKH X
3HAHUH U MIPUBUTHIO PO ECCUOHAIBHBIX YMEHHH 1 HAaBBI KOB.

IlpakTuueckas  MOArOTOBKa  OyAylIero  cleuudajlucta  Ha
NPOTDHKCHUH BCETO Meproaa oO0ydYeHHs B 00IIEeM BHIC pellacT CIIeayonIne
3a/a4u: 3aKpeIUIAeT 3HaHMs, IOJY4YEHHbIE BO BpEMs TEOPETUYECKOTO
oOyduenus; QopMupyeT Ha HaydaJbHOM OJTale TMOJTOTOBKH yMEHHUS
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IPAaKTUYECKH MPUMEHATh PaHee IOIy4YECHHBIC TCOPETUYECKUE 3HAHUS 110
3aJJaHHOMY alTOPUTIMY; (OPMHUpPYET Ha MOCIEAY IO X 3Tanax CI0COOHOCTh
K ONpEACICHHOMY YPOBHIO peJIEKCUBHBIX JAeHCTBUNA U YMEHHH TBOpUYECKU
NPUMEHATh I  pElIeHHs  KOHKPETHOM  NpakTUYecKOW  3ajadu
TeOpeTHYECKHe 3HAHHMA U3 PasHbIX NMpeAMETHBIX oOnacTeil; BrIpabaTeIBaeT
HEOOXOAMMBI MHMHMMYM HaBBIKOB B 00JacTd CHELUMATM3aALUHA U
npopwmsanuy  OyAymiero  BBITYCKHHUKA, OOYCJIOBIMBAIOIIMNA  €ro
NpoECCHOHANBHYIO ~ CaMOCTOSITEJILHOCTh;  JONOJNHAET HAa  JTame
OPOU3BOJACTBEHHBIX  IPAKTMK  paHee  MOJYUYEHHble  CTyJAEHTaMHU
CIelHaIbHbIE TEOPETUUECKNE 3HAHUA U T.J.

He menee BaXHBIMH, Hapsay C COJIEPIKAHHEM, SBISIOTCS METOJBI
TEOPETHYECKOTO M  MPAKTHYECKOr0  OOydYeHHs, KOTOpBIe  HEMb3s
OTOXAeCTBIATh. IIpakTHueckoe OO0ydeHHE C WCIOJIB30BAHHEM TOJBKO
HAIUBIJHBIX M CJIOBECHBIX METOJO0B ManodddextuBHo. m1 TOro, 4T0OBI
OBJIAJETh YMEHHSAMH, HY>KHO ITPAKTHYECKA O3HAKOMMTHCS C HUMHU, OILy TUTh
ux. UyBCTBEHHOE IO3HAHWE SIBISETCS HEOO X0 MMBIM YCIIOBUEM IIpoLecca
(hopMHUPOBaHUS MPAKTUYECKOTO YMEHHUSI.

[lpousBojaCTBEHHAsT NpaKTHKAa IPOBOJUTCS B LEJSIX aJalTaluu
CTyJeHTOB K Oynymemy paboueMy MecTy B YCIOBHAX pealbHOTO
MPOU3BOJICTBA, OCBOCHHS JyUIIETO OIBITA, IPHOOPETCHNS MPAKTHICCKAX U
OpPTaHM3aTOPCKUX YMEHHH ¥ HaBBIKOB I 3((EKTHBHOTO BHIITOJHEHUS
(yHKIMOHATBHBIX 00s3aHHOCTeH. [IpakTHdeckas MOATOTOBKAa CTyICHTOB
Kak JJIEMEHT mpoliecca (GpopMuUpoBaHUs TMPO(QecCHOHATFHO-TTPAKTHIECKON
KOMIETCHTHOCTH CHOCOOCTBYeT: yTiIyOJIeHHIO TEOPETHYCCKHX 3HAHUI Ha
OCHOBE TPAKTUUECKOTO 00ydeHUs; BBIPAOOTKE y OyAyIMX CHENMAJHCTOB
YMEHMH U  HaBBIKOB  IPAKITUYECKOM  JEATCIBHOCTA B CUCTEME
npodeccuoHalbHO-Te XHUYECKOTO ~ oOpa3oBaHusi;  (OPMHUPOBAHHIO U
PasBUTUIO NPO(PECCHOHAIBHBIX YMEHMH M HaBBIKOB MU IPUHATHA
CaMOCTOSITEJbHBIX PELIEHHH BO BpeMsi KOHKPETHOH paboTel B pealbHBIX
PBIHOYHBIX M IPOU3BOJACTBEHHBIX YCJIOBHAX, a TakKe (OPMHUPOBAHUIO
TBOPYECKOTO HCCIIEI0BATE THCKOTO MOJIXO0 f1a K  HPaKTHYECKOii
JIeSI TSIBHOC TH.

Ilo HameMy MHEHHIO, TPOW3BOJCTBEHHYIO MNPAKTHKY HEO0O0XOJMMO
paccMaTpuBaTh Kak OCOOBIN BHI CaMOCTOSTCNILHON paboOTHl CTyICHTA, B
nporecce KOTopod OH mpuoOperaeT HEOOXOMMBIH Oaraxk MPaKTUIECKHX
YMEHHUH U OIBITA B COOTBETCTBHHU C (DYHKIIMOHAJBHBIMYU TPEOOBAaHUAMH €TI0
Oymymed mpodeccun, dYT0O W BiIedeT 3a coboii  QopmHpoBaHUE
npodeccuoHaIbHO-TIPAKTHIE€CKOH KOMIIETEHTHOCTH.

B ycnoBusx pa3BUTHS PHIHOYHBIX OTHOIIEHWH B Halled cTpaHe,
nepexozia K HOBOMY MHHOBAllMOHHOMY TUITy OOINECTBa M IIPOM3BOJCTBA, a
TAKKE BXOXKJICHUS B eBpoIleiickoe o00Opa3oBaTel]bHOE IPOCTPAHCTBO
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BO3PAaCTaeT pOJb IOATOTOBKH KOHKYPEHTOCIOCOOHOTO CIENHAIICTa,
UMEOIero, MOMHUMO (YHIAMEHTAIBHOM TEOPEeTHUYECKOH IO o TOBKH,
YCTAHOBKY Ha CaMOCOBEPILCHCTBOBAHME W BBICOKHII YpOBEHb Pa3BUTHS
MEXaHH3MOB MpodeccuoHaNmbHOro oOmeHus. Jlng pacmmpeHus H
yDIyOJICHUsT ~ TEOPETHKO-METONOJOTHYECKOH M Ipo¢)ecCHOHAIBHOI
HOJTOTOBKM WHXEHEPOB-TIEIATOTOB  MOCPEJICTBOM  IIPOM3BO/IC TBE HHOI
HPaKTHKHU CTy ICHTA TIPO XOJST He00 X0 IMMBIH ITyTh BX0KACHUS B Oy AyIIyI0
npodeccuio, NpUOOpPETAIOT  MEepBOHAYANGHBIE  YMCHHS W OTIBIT
JIe TeIBHOC TH. [lpakTueckass  NMOATOTOBKA  SBIIETCS  BAKHBIM
KOMIIOHEHTOM TpO(EeCCHOHATFHOTO OO0Y4YeHHS CTYIEHTOB HHI>KEHEPHO-
MearOrHIecKOM BYy3e.

Takum oOpa3om, eme pa3 MBI HOPHUXOAUM K BEIBOAY, YTO I
HOJIHOLIEHHOTO (b opMupoBaHUsL npodecCHoHaTbHO-TIPaKTHIECKOH
KOMIETEHTHOCTH HMHXXEHEPOB-TIeIaroroB, 3¢ (}EeKTUBHOTO  BBINOJHEHUSI
CBOMX (YHKUMA OHM JOJDKHBI OBITh HOCHTCJSIMH KaK IIPHUKJIAJHBIX
TEOPETUYECKU X 3HaHUH, yHoTpeOsieM bl X 1o JAHHOMY
npodeccuoHaIbHOMY NPOQWII0, TAK M yMETh NPUMEHSATh 3TH 3HAHUS B
JesiTeabHOC TH. DYyHIaMEHTOM 3TOMY CITy>KH T IIPaKTHKA.

O4eBHAHO, YTO NPOU3BOJCTBEHHAS IPAKTHKA SBJSIETCS OJHUM W3
CaMBIX CJIO)KHBIX M MHOTOACIIEKTHBIX BHJOB YYEOHOH IesiTeNIhbHOCTH,
CBS3aHHAs C MHOXECTBOM MPOOJEMHBIX BOIPOCOB OpPTaHW3aHOHHO-
METOJMYECKOTO M IearoTHYecKoro oOecledeHns W MNpsMBIM  00pa3oM
BIUSIET Ha (dopmupoBaHue podeccHoHaTbHO-TIPaKTHIECKOH
KOMIETeHTHOCTH Oy Aymero WHXeHepa-megarora. VMeHHO B xone
HNPOU3BOJICTBEHHON MPAKTUKU IPUXO0 JUT OCO3HAHNE MPABUIIBHOCTH BEIOOpa
cnenuanmpHOCTH. CTyJIeHTsl ajanTupyroTcs K Oyaymed mpodeccud,
OLICHMBAIOT CTENEHb CBOEGH TOTOBHOCTH K CaMOCTOATeNIbHOW paboTe B
YCIOBHAX peajbHOrO MPOM3BOJCTBA MM B Y4YEOHBIX 3aBeJICHUAX,
HOHMMAIOT CYIIHOCTh MHXKEHEPHOTO TpY[a, MPUOOPETAIOT 3HAHUS U OIIBIT,
Pa3BUBAIOT OIIPE/ICJICH HbIE CIIOCOOHOCTH.

B mporecce mpon3BoACTBEHHON NPAaKTHKU CTy JCHTHI HE3aBHCHMO,
OT TIPOM3BOJCTBCHHOW OTpaciu, MPEKJe BCEro 3HaKOMSATCS C: a) oOImei
CTPYKTYpOH TIpeAnpuATHS, HAyIHO-TIPOM3BOJICTBECHHOTO YUPEXKICHUS,
(YHKIMAMHA 1 B3aUMOCBS3BIO O TIEJBHBIX IIEX0 B, O TAECJIOB, YYACTKOB H TIp.;
0) HOBeHImMM 000pyAOBaHUEM, aNMapaTypoH, BEIYUCIUTEIBHON TeXHUKOH
U JPyTUM TIPOHM3BOJACTBCHHBIM OCHAIICHHEM; B) OpraHu3amueil Tpyma u
pabouero MmecTa, OpraHM3anUeld YIpaBICHUS, CHCTEMOHW CHAaOXEHH,
OCHOBHBIMH TEXHUKO-DPKOHOMHUYECKUMH IOKa3aTeIMU INPOU3BOICTBA; T)
TeXHUKOH 0E301acCHOCTH M OXpaHOW TPyJia MPUMEHHTENILHO K TeM pabodyuM
MeCTaM, Ha KOTOPBIX MPOBOJMTCS MNPAKTHKA; 1) ONBITOM OpraHU3aluH
HAay4HOH, palMOHAIM3aTOPCKOH M HM300peTaTeqbCKOM  JIesi TeNb HOCTH,
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0011ecTBEHHO-MAaCcCOBOI pabOThI Ha IPEAIPHUATHH.

Ilpu >TOM B TeueHHE BCEro NEPHOJA NPOU3BOJACTBCHHON NPAKTHKH
CTyEHTbl SABISIOTCS YJIEHAMH KOJIJIEKTHBA TOTO MPENIPHUATUS WU
YUpEXICHUs, e OHU MNPOXOMIT NPAKTUKY, IOTIMHATCS PEXKUMY €ro
paboTel, MPUHUMAIOT  ydacTHeé BO  BCEX  OOIIECTBEHHBIX U
HPOU3BOJICTBEHHBIX MEPONPUITHAX.

B 3akmoueHne OTMETHM, 4YTO BBITYCKHHK €O c(OpMHUpOBaHHOMN
po¢eCCHOHANBHO-TIPAKTHIECKOH KOMIICTCHTHOCTBIO CHOCOOEH IPaMOTHO
OpPraHW30BaTh U PEaTM30BaTh IMPOU3BOACTBEHHYIO JACATCIBHOCTb, OBITH
KOMIIETEHTHBIM CIIELIATIUCTOM.

MMPOEKTUPOBAHUE CAMOCTOSATEJBHO I PABO ThI
CTYAEHTA — ®PAKTOP YCIHHEINIHOI'O OBYYEHUA

Tapxan Jlenysza 3anaesna
Kpuvivuckuii unsicenepro-nedae o2 uveckuil yHugepcumen,
2. Cumgpepononw, yr. Cesacmononvckas, nep. Yuebnviii, 8
men. (0652)241-506, mo6. (050)6554474

e-mail: lenuza-t@ukr.net

Ha coBpemMeHHOM »7Tame pas3BUTHS BBICIIETO OOpa30BaHUSA, IPH
CYIIECTBEHHOM YyBEJIMYCHHH KOJMYECTBA MHPOPMANNH, 3HAHUHA U yMEHHH,
KOTOpBIE JOJDKHBI MOJyYHTh U OCBOUTh CTYICHTHI B IpoIecce oOydeHH,
aKTyaJbHOW CTAaHOBUThCS 3ajada BKIIOUEHHS KaxJIOTO CTyJeHTA B
CHCTEMATHYECKYI0 CaMOCTOSATENIbHYI0 ayJUTOPHYI0 U BHEayIUTOPHYIO
paboTy.

CamocTtosATenbHas paboTa CTyIEHTOB SBIAETCS HEOTbEMJIEMOI
COCTAaBISIIONIEl 00pa3oBaTeJbHOTO Ipoliecca B  BhICHIEM  y4eOHOM
3aBesieHN U. [l11 ee yCIEeIIHOTO BBIINOJHEHHST HE0O XOAMMBI IUIAHUPOBaHHUE U
KOHTPOJL CO CTOPOHBI  IIperojaBaTesiel, OIpeAesieHHe o0beMa
CaMOCTOSATeNILHONW pabOoThl B YUEOHBIX MJaHAX MpoQumpyoomumMu kaden-
pamu, yaeOHOH 9acThio, METOIMIECKUMH CITy>KOaMu By3a.

Poms  camocrostenmsHOM  pabotsr  cTtymentoB (CPC) B mx
[O3HABATEJIbHOW JEATEIbHOCTU YpPE3BbIUaliHO BeJMKa. JIETMOTUBOM BCex
crateit u Mouorpaduii o CPC sBmfeTcs BOCHHTAHUE CO3HATEIBHOTO
OTHOIICHUS CAMUX CTYJICHTOB K OBJIa ICHUIO TEOPETUUECKUMH U IIpaKTUIec-
KUMU 3HAHUAMH, MPUBUTHE MPUBBIUKU K  HampsHKEHHOMY
MHTEJUIEKTYallbHOMY TpyOy. DTO CUUTAeTCs OJHOW M3 BaKHEHWIIMX 3a1ad
oOpazoBanusa. OJHAKO Ba)XXHO, YTOOBI CTYJEHTHI HE MPOCTO MPUOOpeTan
3HaHWS, HO W OBJNAJeBajM CrIocob0aMu HX JAOOBIBaHUS, T.. HAay4HTh
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CTylCHTOB y4YHTbCA YacTo OBIBaCT BaXkKHEe, UYEM BOOPYXHUTb UX
KOHKPETHBIMH TIpE€ AMETHBIMHU 3HAH HSIMH.

Kak mnokasbiBaeT NpakTHKa, IOTAaJasi B HOBbIE YCJIOBUSI BY30BCKOTO
00y4eHHs MocJe IKOJIbI, MHOTHE CTy JEHTHI HE cpa3y aJal THPYIOTCS K HUM,
TEepsIOTCS B BHIOOpE NPHUEMOB caMoCTOsITeNbHON paboTsl. Tak, Hanpumep,
10 80 % cTyeHTOB IIEPBOTO Kyp ca HE UCIIOJIb3YIO T IPUEM CHC TeMaTU3ALNH
MaTepuaiia Uil €ro Jydmero NnoHuMaHus. VMeHHO mosTomMy onHa u3
OCHOBHBIX 3aJ]a4 TIPEIofaBaTe sl By3a — IIOMOYb CTyICHTAM B OpTaHU3AINN
HX CaMOCTOSITE ILHOM pabOTHI.

CamocTtosaTenbHas paboTa Kak MeToJ OOydeHHs pa3BHBAacT yMEHHE
paboTaTsh co CHennanbHO I M TePaTypoH, CIIPaBOYHHKAMU,
MEePHOANYECKUMHU U3MaHUSAMU, VIHTepHETOM; y4UT OBITh OPTAHU30BAHHBIM,
JUCIMIUIMHUPOBAHHBIM, WHUNHWATHBHBIM, MPOSBIATh AKTUBHOCTH B
peIIeHNHN TOCTaBJICHHBIX 33 Ja4.

Ha wam B3rispg, camoctosTesibHas paboTa CTYJIEHTOB MOXKET
BKJIFOYATh B CeO:

" CaMOCTOSITENGHBIN ~ MOMCK ~ HEOOXOIMMOW  JmTepatypsl |
palnnoHaIbHas OpraHu3anust 00pabOTKH JIMTepaTypPHBIX HCTOYHUKOB U
T.1;

® [IOATOTOBKY K ayAMTOPHBIM 3aHATHSM (JIEKIUSAM, MPAKTHYECKHUM,
CEeMUHApPCKUM, JAa0OpaTOpHEIM paboTaM ¥ [Ip.) W BHIIOJHEHHE
COOTBETC TBYIOIIM X 3aJaHU I;

® CaMOCTOSITCNIBHYI0 pa0OTy HaJ OTHACILHBEIMH TeMaMH yd4eOHBIX
JUCIUILIMH B COOTBETCTBUH C Y4eOHO-TEeMaTHIECKUMU M1JTAHAMH;

® MIOATOTOBKY K MPAKTHUKAM H BHIIOJIHEHUE HPETyCMOTPEHHBIX HMHU
3aJaHUM;

® BBINOJHEHUE ITUCHMEHHBIX KOHTPOJIbHBIX U KYpPCOBBIX paboT;

" [OJrOTOBKY KO BCEM BHJAM KOHTPOJIbHBIX HCIIBITAHUH, B TOM
YHCJIe UKJIOBBIM M KOMIUIEKCHBIM K3aMEHAM M 3a4eTaM;

" [OJrOTOBKY K HTOTOBOI TrOCYIapCTBEHHOM aTTeCTallMiM, B TOM
YHCJIe BBINOJHEHHE BBIMYCKHON KBaJM(UKALMOHHON (JMIIOMHOR)
paboTh;

= paboTy B CTyICHYECKHX HAyYHBIX 0OIIecTBaxX, Kiybax,
ceMHuHapax;

= ygacTie B paboTe (aKy IbTaTHBOB, CIIEIICEMUHAPOB U T.IL.;

" ygacTHe B HAy4YHOH M HaydHO-METOAMYEecKoi pabote kademp,
(axyIpTe TOB BYy3a;

® ygacTHe B HAyYHBIX U HAyYHO-TIPAKTUUECKHX KOH(EpeHLUIX,
CeMHHapax, KOHrpeccax u T.II.

HopmatuBHoe o6ecneuenne CPC npeamonaraer paspaboTky

HEepedHsi  JOKYMEHTOB, pEryJHpYIOIIMX CaMOCTOSITEJbHYI0  paboTy
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CTyZEHTOB: TpaduK y4yeOHOro mpolecca, MOJ0KEHHE 0 CaMOCTOSTEIbHON
paboTe, moyoxxeHWe OO0 aTrecTauMd (IO BUAaM), TpeOoBaHUS H
PEKOMEHALNU K KYpCOBBIM U KBaTM(PUKAIIMOHHBIM paboTaM, MOJIOKEHUE O
NpakTUKax U T.J.

MartepuanbHO-Te XHUUEeCKoe 00ecreueHre caMoCTosATeIbHOM paboTsl
JOJDKHO OBITh HAmNpaBJICHO Ha pa3paboTKy W UW3JaHWe y4deOHO-
METOJMYECKUX KOMIUIEKCOB JUCLHWIUIAH, SJCKTPOHHBIX MocoOuil u
Y9eOHUKOB, BO3MOXXHOCTh  PaboTaTh B  KOMIBIOTEPH3HPOBAHHBIX
Ay MTOPHSIX.

MeTomueckne MaTepHaibl 110 OpTaHH3alUU  CaMOCTOSTENBHOM
paboThl CTYIEHTOB pa3pabaThIBAIOTCS TpeErojaBaTe sIMH Kadenphl, Te
(GhopMyIHpYIOTCS LETM OpPTaHHM3alUU CaMOCTOSTENBHOW pPadoThl, 0O0IIme
HOJIOXKEHUSI 10 MJAHUPOBAHWIO, OPTaHMU3ANUHU, KOHTPOMIO M OICHKE
CaMOCTOSITENIbHOM  paboTel  CTy ACHTOB, JAIOTCA PEKOMEHJAIMH IO
HalMCaHUIO M O(OpPMIEHHIO OTACJBHBIX BHIOB paboT, pedepartos,
JOKJAJ0B U T.J.

CamocrosatenbHass paboTa JOJDKHA OBITH MPOJACNAHHONW JIMYHO
CTYIEHTOM WJIM SIBJSITCS CAMOCTOSITENIBHO BBIMOJIHEHHOW 4YacTbiO
KOJUICKTUBHOM paboThl; MPEACTaBIATH COOOH 3aKOHYCHHYIO pa3paboTKy
WM 3aKOHYCHHBI 3Tam pa3pabOTKH, B KOTOPBIX PAaCKpPHIBAIOTCA U
AQHAM3UPYIOTCA  aKTyaJbHBIE TMPOOJEMBl W3y4aeMOW MUCHWIUIMHBL U
COOTBETCTBYIOIIEH Cepsl MPAKTHISCKON AesTeNHHOCTH; IEMOHCTPUPOBATh
JOCTAaTOYHYI0 KOMIETCHTHOCTh CTyJCHTA B PAacKPHIBAEMBIX BOIPOCAX;
UMETh ydeOHYyI0, HayYHYI0 W/WIM TpaKkTHICCKyI0 HAMpPaBICHHOCTh U
3HAYMMOCTb; COJICPIKATh OIpPeIeTICHHBIC IEMEHTHl HOBH3HBI.

B opraHmsamuu caMoOCTOSITENbHOH paboTel CTyICHTOB OCOOEHHO
BaXXHO MPaBWILHO 0003HAUYUThL 00BEM CoOJepkaHUs yueOHOTro MaTepuana,
KOTOPBIH  BBIHOCHTCS Ha CaMOCTOATEJbHOE H3y4YeHHe, a  Takke
HEOOXOIMMBIA  OMOPHBIA  JMAAKTHUECKMH  Matepuan (MHCTPYKLUH,
METOJMYECKUE YKa3aHUs 110 BBHINOJHECHUIO JA00PAaTOPHO-PAKTUIECKUX
paboT, KypCOBBIX, KOHTPOJIBHEIX PabOT, BONMPOCHHUKH, 3aJaYHAKH H T.1.),
KOTOpPBIE JIa Ty T BO3MOYKHOCTb PEIIHTh PSI OPTaHH 3aI[HOHHO-METOTUIECKU X
npoOieM, CKOPPEKTUPYIOT paboTy CTYIEHTOB M IOBBICSAT €T0 KAadecCTBO.
Ilppgem B HacTosmiee BpeMs yKa3aHHBIH MaTepwaa JOJDKeH OBITh
HOJTOTOBICH C IOMOINBI0 KOMIBIOTEPHBIX TEXHOJNOTHH (3JIEKTpOHHEBIE
y4eOHUKH, WHTEpAaKTUBHBIC HPOTPaMMHBEIE OOOJOUYKH, TECThI, MEYaTHBIC
KOHCTICKTHI JIKIUH U T.II.) AJISI MOTHBUPOBAHHOTO TIJIAHUPOBAHUS U3y UCHUS
KOHKPETHBIX 3HAaHUH M yMeHUH no aucuuiuinHe. s 3HAUYMTENbHOU
SKOHOMHH BpEMEHHM B3aUMOJEHCTBHE MEXIy IpenojaBaTesieM H
CTyZJ€HTaMHM B TpOLECCEe CaMOCTOSITENbHOM TOJTOTOBKUA  JOJKHO
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OCYIIECTBIATECA C TMOMOIIBI0 HWHPOPMAIUOHHBIX M KOMIIBIOTEPHBIX
TE€ XHOJIOTHH,

[Momomp ke mpemnojaBaTessi BBIpaXKaeTcsi B TOM, YTO OH CO37AeT
MOTHBALIMOHHBIA  HACTPOW, MOJrOTABJIMBAET  Yy4yeOHO-METOIHYECKOe
obecrieueHre, OCYLIECTBISIET  HENMOCPEACTBEHHOE  PYKOBOJACTBO U
yHpaBJeHHE CaMOCTOSTCIBHON paboTON KaKJOTO CTyJACHTA Hall yYCOHBIM
MaTepHagoM, TOTOBUT KOHTPOJIbHO-OLIEHOYHbIE MEpPONPUATUSL.
[InaHupoBaTh W OPTAaHWU3OBHIBATH CAMOCTOSITENILHYIO palbOTy CTyJICHTOB
HaJ0 Tak, YTOObl OHAa HOCHJA TOCICIOBATCIHHBIHM, CHCTEMAaTHYECKUN W
TBOPUYECKUH XapaxkTep.

Haymuue y cTyJeHTa TBOPYECKOIO MOJAX0JA K CaMOCTOSITEJIbHOM
paboTe co3macT MPEANOCHUIKM OCBOCHHS HCCIJIeIOBATEIIbCKUX YMEHHIH,
(hOpMUPOBAaHUIO HAYYHOTO CTHJISI MBINUICHHSI, OBJIAJICHUE COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, CPeJICTBAMHU MHTCHCHU(UKAIIMKA TBOPYECKOW NesI TeNb HOCTH,
MOMCKa HOBBIX HJAEH, aJrOPUTMU3UPOBAHHBIMU U IBPUCTUUECKUMU
METOJJaMHU pEIleHUs] MelaroruiyeckuX 3ajad, YTo eCTeCTBEHHBIM o0pa3oM
nepeHeceTcs B 0y IyIIy 0 MpoQeCCHOHANBHYIO e TEIbHOCT.

Hos JOCTUXXEHUS  YCIELUIHOIO  pe3yjbTaTa  OpraHU3aluu
CaMOCTOSITCIEHOW  paboTel HEOOX0IMMa yCTOWYMBAasT MOTHUBALUSA —
MMOHUM aHHEe CTYICHTOM M10JIE3HOCTH BBITIOJIH IEMO M paboTh:
MICUXOJIOTHUECKUI HACTpOW Ha H3yUEeHHE JUCHUILIMHBI, TOHUMAaHHE
Ba)KHOCTH BBITIOJHSEMOW pabOThl, MPOSBICHIE HHINBH IyalbHOCTH, KaK B
iaHe Mpo¢eCCHOHAIPHOW TOIOTOBKM, TaK W B TIJIAHE PACIINPEHUs
KOMIIETEHTHOCTH.

MODERN TEACHING OF JUNIOR SPECIALISTS IN
ECOLOGY: FOR AND AGAINST

Tverezovska Alexandra
Separate subdivision of the National University of Life and Environmental Sciences
of Ukraine "Boyarsky College of Environment and Natural Resources"

The main purpose of education is not to
prepare young people for a career, but
to instill in them respect for life.
(N. Cousin, American environmentalist).
At the present stage of society the main role in summarizing
sections of modern ecology (bioecology, geoecology, technoecology)
belongs to socioecology. Environmental sciences, such key areas as
environmental education, ecological culture, environmental law, urbanity
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ecology, environmental management, environmental economics, and,
finally, the local, regional and global environmental policy are focused in
this section.

It is no secret that the importance to humanity of environmental
education does not require proof. Throughout the world, the issue received
much attention. We can say that our time is a period of total environmental
awareness; the basics of environmental knowledge are taught everything
from childhood, in schools and institutes, in various seminars and courses,
on radio and television, and increased levels of environmental education
leaders at all ranks in all countries, on all continents.

In developed countries various programs and concepts of
environmental education, programs, and plans for environmental experts at
present level are developed and perfected. Over the past few years, a huge
number of manuals and textbooks, non-fiction and journalistic literature are
published and recommendations of environmental and educational content
are developed. In most countries, the environment has become a
compulsory subject in all schools and universities, in many higher
educational establishments the departments or faculties of the
environmental profile are created, hundreds of national and international
seminars, conferences and congresses are held.

The most environmental education work is done all over the world
by organizations of "green" society for the protection of nature, among
them: " Greenpeace", "Legambiente” etc.

These processes, important to the civilization of ecological
consciousness of the population, the formation of the new ecological world,
a new ecological awareness are quite typical for Ukraine.

In recent years the state programs and the concept of
environmental education have been developed, manuals and textbooks, the
journals of general environmental, environmental, economic, environ mental
Geography content ("Ecumene”, "World in your hands", "Snowdrop",
"Germ", "Native Nature ", etc.) are issued.

Both formal environmental education (in schools, universities,
training institutes), and informal (through the media, movies, museums,
exhibitions, events, environmental companies, etc.) are actively developing.

Unfortunately, to date training program for environmentalists in
colleges is designed so that students study two years the school general
curriculum. There's no denying that it is necessary to know. But the spread
of specific environmental subjects in the first and second years is huge. The
transition to the status of students changes attitudes to learning. Chosen
field, students tend to get it for different reasons. Survey data showed that
most students realize choosing their future profession consciously, not
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forced by parents. The students demonstrated the interesting, in our view,
vision of a future profession. Thus, 32.7% of students see themselves as
experts in the field of meteorology, 16.2% - biotechnology, 51.1% -
ecology. Motivating students to obtain a degree is reduced to obtaining
working profession. According to the pilot study, the results of tests and
sessions, it is safe to say that the knowledge of students is better
demonstrated on special (environmental) disciplines.

And finally as a wish and demand, in order to support positive
motivation, it is advisable to study general education courses to complete
the first year. That is an incentive to the students for their future profession.

KOHTPOJIb AKOCTI HABYAHHSA SAK HEOBXI/THA
CKJIAJOBA IIII'OTOBKHU ®AXIBIIB B HAYKMA

leanosa Hamania FOpiiena, Koponvosa Onvea Oneziena
Hayionanvnui ynisepcumem «Kueso-Moeunancoka akademisny,
04655, m. Kuis, eyn.. Ckogopoou,?2
425-77-37, 425-17-33, ivanovanu@ukmackiev.ua, korolyovaoo@ukma.kiev.ua

OnHnieto 3 mnpobjeM, Ha SKy TOCTIHHO 3BEpPTAlOTh YyBary
MpeACTAaBHUKKA PUHKY Tpalli € mpobjeMa BIIOBIHOCTI 3HaHb BUITY CKHUKIB
YVHIBEpPCHTETIB CYYacHHM BHMOTaM cycnimecTBa. CaMe SKICTh OCBITH
BUITYCKHUKIB € KOMIUICKCHUM ITIOKa3HMKOM YCIIIIHOCTI  [isITIHOCTI
BITYM3HSAHUX YHIBepcHTeTiB. TOMYy NHTAHHS IiIBUIIEHHS SKOCTI OCBITH €
[EHTPAIFHHAM TIPU MiArOTOBII ¢axiBiiB B HarioHamsHOMY yHIBepCHUTETI
«KueBo-Morungacbka akaaemis»

1. PiBenn miaroToBky abiTypieHTIB:

- ans 3a0e3meyeHHs] SIKOCTI MiArOTOBKM (axiBLiB yHIBEPCUTET
BCTAHOBJIIOE BUMOTH AJA a0iTypieHTIB Ta KpUTepii OIIHKM 1X BiAMOBITHOCTI
nuM BuMoraMm. Ha cboroaHi piBeHb MiATOTOBKMU a0iTypi€HTIB OIiHIOETHCA
JIepKaBoro, OJJHAK BUMOTH, siki BucyBae HaVKMA no aGiTypieHTiB, OibIi
BUCOKI HDK B IHIIMX HaBYAJIBHUX 3akiagax. [lo-mepiie, Ha KOXKEH HaNpsM
mimrotoBki HaYKMA Bumarae nmBa npodiJbHUX TpeIMeTd 3aMicTb
0JIHOTO, &, TO-TpyTe, Ha PO UIbHI MPeIMETH BUMAararo ThCcsl BUCOKi Oamm (B
cepemabomy Bix 160 no 185).

2. IndopmaniiiHo-MeToAMYHe 3a0e3NevYeHHs] HABYaJIbHOIO
npouecy:

- ¢opMyBaHHS Ta BIOCKOHAJICHHS HAaBYAJIBHHUX IJIAHIB Ta poO0oYnX
nporpaM, KOMIUIEKCIB METOAMYHOTO 3a0e3MedeHHs AWCIHILIH, MaKeTiB
KOHTPOJIbHUX 3aBJaHb I IEPEBIpKU 3HAHb Ta iHIIE;
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- MiATOTOBKA IHCTPYKTUBHO-METOIUYHHX MaTepiaiiB, MOCIOHUKIB,
po0OOYNX TEeMAaTHYHUX IJIAHIB, yMOB BU3HAUEHHS PEHTHHTY 3 AUCLUIIIHY;

- BIIPOBADKEHHS IHHOBAL IMHU X METOIUK MIPOBEICHHS

HABYAJLHOTO TPOIIECY.

Xapakteproto ocobmuBicTio HaVYKMA € 3amydeHHs 1o
HABYAJILHOTO MPOIECY MPOBIAHUX 3aXiTHUX BHUKJIAMAadiB, SAKi MPOBOIATH
HaBUaJbHI 3aHATTI AHIJIIHCHPKOI MOBOK 3 BHKOPHCTAHHSAM CyYacHHX
3aXiTHUX METOJM K.

Kpim toro, HaYKMA poOuTh aKkIeHT Ha MPaKkTHYHY HiATOTOBKY
CTYZeHTIB. 3 T1[i€l0 METOI0 B HaBYAIBHWHA TMpPOIEC 3aTydaroThCs
BUCOKOKBaJi ikoBaHi (axiBmi 3 Oi3Hecy, NepKaBHHX YCTaHOB, OpPTaHIB
BJIa M, HAYKOBO-JOCTITHUX iHC TUTY TiB.

Hdyxe BaXIMBUM NUTAHHSAM € MPAlEBJAITYBaHHS BHUILYCKHHUKIB.
ToMy Ha ¢akyIbTeTi EKOHOMIYHUX HAyK PETyIIPHO MPOBOIATECS MalcTep-
KJacu sSK CTaTH ycmimHuM B OizHeci. Malictep — KJiacu TPOBOIATH
BUIIYCKHUKHU (aKyJbTeTy, sIKi JOCATIM 3HAYHMX PE3yJNbTaTiB y CBOEMY
BJaCHOMY Oi3Heciabo mpalroYu 3a HaitMOM.

3. Kpagidikanis npodecopchKo-BHKIANAUbKOI0 CKIALY Ta
crnemiamicTiB kadenp i Aexanaris:

- MJABUIICHHS MOTUBAIlli BHCOKOSKICHOT pOOOTH BHKJIAJAYiB
OUIXOM pPO3POOKH Ta BIPOBA/VKCHHSA PEHTHHIOBOT CHCTEMHM OIHKH
epexkTMBHOCTI poOOTM BHKIANA4YiB 3a BciMa HampsMaM#u poOoTH 3
mmpepeHIIIoBAaHHAM OIUIATH Mpami Ta  BpaxXyBaHHAM pEHTHHTY NpH
HIPOJOBKEHHI KOHTPAKTY;

- CTBOPEHHS YHIBEpCUTETCHKOT CHCTEMU ITiBUIICHHS KBaTidikarii
BUKJIA/IA4 B Ta y IOCKOHAJEHH S e AaT0TiYHOT MalCTepHOCTI BUKJIaJay iB;

- MiABMIIEHHS KBajid ikamii cmemiaicTiB kadenp Ta AeKaHATIB Ta
NpOBENeHHs iX aTecTalii 3 AUQEpEeHIIIOBaHHAM OIJIaTH Mpalli BiIOBiJHO
JI0 pe3yJIbTATiB aTeCTAIlil.

B HaYKMA po3po0OineHa aHkeTa Ui OI[IHKK SKOCTI BHKJIAJaHHS
KOHKPETHOTO BHKJIajada. Pe3yibTaToM O0OpOOKM aHKET € peilTHHTH
BUKJIAJIAY 1B, SIKi BPaxXOBYIOTHCS IPH BH3HAYCHI HpeMild 1  yKJaJaHHI
KOHTPAKTIB.

Kpim T1orO, Ha (hakympbTeTi €KOHOMIYHMX HAyK BHITYCKHHKAMH
(daxkynpTeTy 3acHOBaHI BHKIAaJanbka cTuneHIis «Haify moOmneH immmid
BHUKJIAJa4», @ TAKOXK 2 BHUKJIAJALBKUX IPAHTH, SIKI BPYYaroThCs 32 BAroMuit
BHECOK B p030y 0By (hakyIbTeTy.

Crin 3a3anaunti, Kiy6 BUIyCKHUKIB (haKyJIbTeTy 3aCHyBaB IPaHT
Halikpamomy cnemianicty ¢akynbtery. Lleii rpanT € yHikanbHHM, HOTO
HasBHICTh MiAKPECIIOE BaXKJIMBICTh Mpalli creniamic TiB kadeap i AekaHaTy.

4. SIkicTh MiATOTOBKH HABYAJIBLHOI 0 MPOIIECY:
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- TOTOBHICTh Kape[p 0 HaBUAIHLHOTO POKY 3 MIAHYBaHHS pOOOTH
3a  HampsMaMH: HaBYaJIbHO-METOJMYHA,  OpraHizaliiHO-MeTouYHa,
HAyKOBa-METOMYHA;

- BOPOBa PKEHHS T XHIYHU X 32C001B Ta IHHOBAIIHHU X Te XHO JIOT iif;

- IKICTh 1 CBO€YACHICTh Bejie HHSI 00J1IKOBO -3BITHOT IOKYMEHTA IIi1.

[lpoTiroM HaBYaJLHOTO POKY CHIBpPOOITHHKH HaBYaJIbHO-
METOJJMYHOTO BiJidy MPOBOJSITH MEPEBIpKA HAABHOCTI Ha Kadeapax i B
JeKaHaTaX BCiei HE0OXiTHOT HaBYaJbHO-METO IMYHOI Ta OOJIKOBO - 3BiTHOT
JIOKyM CHTAII .

5. 3anpoBajgskeHHss 0araTopiBHEBOro MOHITOPHUHIY SIKOCTI
miAroToBKH:

- IPOBENCHHA JBa Pa3W Ha PiK PEKTOPCHKOTO KOHTPOIO PIBHA
3HaHb CTYJICHTIB 32 IMKJIAMH JUCIHILIIH Ta P iBHAMH I1Ar0 TOBKH;

- NPOBEJCHHS NIAHOBUX Ta MO3AIJIAHOBUX IIEPEBIPOK SKOCTI
NPOBE/CHHS HaBUAJbHU X 3aHSATH;

- opraHi3amisi KOHTPOJIO TPOBEJICHHS HaBUAJbHUX 3aHSTh:
nepeBipka po3kiaay, poOOYMX HaBUAJBHMX IJIAHIB Ta HaKa3iB Ha CKJIaj
py1;

- aHaJi3 pe3yJbTATIB CeCiif Ta CUCTEMH BiJpaXyBaHHS CTyICHTIB 32
aKaJieM iYHy HEYCIilIHICTb;

- IPOBEJICHH s aHKEe TyBaHH S CepeJl CTy ICHTIB;

- BIPOBAaPKCHHS KOHTPOJIO 3a OpraHi3alielo 1 IpOBeIeHHAM
caMOCTIHHOT poOOTH CTy ICHTIB;

- KOHTPOJIb OpTaHi3aIii Ta IKOCTi MPOBE ICHHS NPAKTUK;

- 3/1i{CHEHHS KOHTPOJIIO 33 MJIATIaTOM.

Jnst  3ampoBajKeHHsS 0araTOpiBHEBOTO MOHITOPHHTY  SKOCTI
nigrotoBku B HaYKMA Oymu pospo6reni Bci HeoOximHi I[lomosxeHHs,
HCTpyKuUii, MeToanuHi1 BKa3ziBku. KpiM TOro, HEO AHOPA30BO MPOBOAMIHMCS
METOJMYHI CeMIHApU 1 3aHATTI i3 cheliagicTaMu kadeap i JeKaHaTiB.
Pe3ynbTaTH MOHITOPHHTY SKOCTI A0 TOBKH PETYJIIPHO PO3IIIA TAIOTHCS Ha
3acimanHsx Buenoipam HaYKMA.

6. SIkicThb iHp pacTpyKTYpH:

- 3a0€e3MeveHiC Th HaBYaJIb HOTO MPOIECY ayMTOPHUM (OHIIOM;

- HajJeXHe KOMIT'IOTepHE 3a0e3ledeHHs Ta  BOJIOJIHHS
iHGOpMAaIIfHUMH Ta IHHOBAIlIH UMY T€ XHOJIO TISIMU Ha BYaHHS,

- 3a0e3medYeHiCTs CTyACHTIB MiAPYyYHHKAMY, HaBYAJIbHUMH
HNOCIOHMKaMU K B MANIEPOBOMY TaK i B €IeKTPOHHOMY BHTIAL.

Cryx06010 Bille-Ipe3ueHTa 3 HaBUaIbHOI poOOTH OYB NPOBEICHUI
aHami3 3a0e3NneyeHOCTI HaBYaJbHOTO MpOIeCy ayaMTOpHUM (oHIOM, a
TAKOXK aHalli3 yCTaTKyBaHHS ay MTOpii Cy4yacHOIO MYJIbTUMEIHHOIO
TexHiKor. Pe3ynbTaTn aHanizy oOroBoproBaiucs Ha 3acifzanHi BueHoi pamm
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HaVKMA, 6yna ctBopeHa poboua rpyma, 3aBJaHHSA SKOI MOJATae y
PO3po01Ii mIany il 00 MOKpAIIeHHS CHTYyallii.

ITo no 3a6e3medeHoCTi CTyACHTIB MiAPpyYHUKAMHU Ta HABYAJIbHHUMHU
nocionukamu, 10 B HaVYKMA cTBOpeHa onHa i3 HaiicydacHIIIMX
VHIBEpCUTETCHKUX 0i0MOTeK HaBYalbHOi 1 HAyKOBOi JiTepaTypw.
bibioteka obcnyroBye He ymmie ctyaeHTiB HaVKMA, ane # cTyaeHTIB
IHIMK X YHIBEPCUTETIB.

Takum uYmHOM, MOXHA cTBEep/KyBatH, mo B HaVKMA icHye
JiffoBa KOMIDIEKCHA Mporpama MiJABMINEHHS SKOCTI HaBYaHHA, OJHIEIO 13
CKIIAJIOBUX KO € 6a3a MaHWX KOHTHHICHTY Ta JaHUX Ui aHaji3y SIKOCTI
HaBUAHHS B YHIBEPCHUTETI.

BUKOPUCTAHHS NI MATHCAD TIPY BUBYEHHI
JIIC IUTIJITHA « MMII» CTYIEHTAMMY CIIEIAJIbHOCTI
«ITPOT PAMHA THXKEHEPISI»

Kpasuyk Onvea Apradiisna
XmenvHuybkuti HayionatbHuil yH isepcumem
kravchukoa@mail.ru

3 OypXmBHM pPO3BUTKOM HayKH Ta TEXHOJOTIH 3aBXIU
aKTyali3ye€TbCsl NMUTAHHA Y3TOJDKEHHSI PE3yNbTaTiB HAyKOBO -TEXHIUHOTO
nporpecy Ta 3Mmicty ocBith. Iloctae mpobiema po3poOku HOBUX (GopMm
opraHizaimii HaBYAJBHOIO MpPOIECY, BUKOPHUCTAHHSA HOBITHIX 3ac00iB
HaBUYAHHS 1 CYTTEBO PO3MIMPIOE TA 3MIHIOE TaKe MOHATTSA, K «TCXHOJO Tist
HaBYAHH», 3MIIIy€ HOTO y HAmpsMi CHCTEMHOTO aHaIi3y Ta MPOEKTyBaHHS
npollecy HaBYaHHS Ha OCHOBI iHQOpMamifHHUX TexHOJOTIH. B ictopil
MEeJaroTiYHOT HAYKH 3aBXJIH Ma€ Miclle TOCTIHHHNA TOMYK yce OiibIn
JOCKOHAIMX METOJIB i MpUHOMIB HaBYAHHS Ta IiJTOTOBKHM KajpiB. AHami3
HAYKOBO-METOAMYHUX JAOCHiPKeHb CBIMUMTh, IO OCTAaHHIMHU POKAMH Ha
Vkpaini Ta 3a if MexaM¥ iHTEHCUBHO TPOBOJISATHCS JOCITIIKCHHS 3 U TaHb
BIOPOBaDKCHHA iHpOpMaNiffHUX TeXHOJOTiH B HaBYAIBHHUII mpoIec
[1;3;4;6]. Ix 3anmovyatkyBaym A.Il.€pmos, M. Kangak, C.1.Ky3uenosa,
B.I'.PosymoBcbkuid, FO.C.Pamcbkuii.

CtyneHT  TpeThOro  Kypcy  cmeniambHocTi  «IIporpamua
IHXKCHEPisA» ONMAHOBYIOTh MUCHUIIIIHY «MaTeMaTHyHi METO M MPOTpaMHOi
irKeHepi». MeToro 1 3aBmanHsaM auciiiiian « MMII» e: dopmyBaHHs
BMIHb Ta HAaBHYOK BHKOPHCTAHHS DO3JIUIIB CydacHOi MaTeMaTHKH It
€KOHOMIKO-MaTeMaTHYHOTO MOJEMOBaHHA Ta edexTHBHOT pobdotn 3
IpOTpaMHUMH 3aC00aMH, OBOJIOJIHHS (hYHIaMEHTAIBHIMHE JIOCATHEHHIMHU
MaTeMaTHYHUX Ta iHGOPMATUBHAX HAYK Ta ixX peamizaris Ha EOM.
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VY pesynbTaTi BUBYEHHS KypCy CTyJCHT IIOBHHEH 3aCBOITH HACTYIHI TeMU:
MaTeMaTM4HEe Ta EKOHOMIYHE MOJEIIOBAHHSA, METOAM 3aCTOCYBaHHSI
MaTeMaTHYHUX (QYHKIiH, MaTpUYHUX OMepaLii, CUMBOJbHI 0OYHCICHHS,
pO3B’sI3aHHA ~ PIBHAHb Ta CHUCTEM pIBHAHb, OOYMCICHHS MNOXIJHHX Ta
IHTerpaiiB, po3B’s3yBaHHs 3amadi Komri 1y 3BUdaiHu X mudepeHIianbHu X
PIBHSHB

[IpoGnemMa METOMKK BUBYECHHS IIMX PO3/ALIIB IIOJITa€E y TOMY, IO
pO3B’sI3yBaHHs OUIBIIOCTI MOMIOHMX 3aJad rpoMi3ake i BuMarae 0arato
gacy. lle mpuBomUTH 10 TOTO, IO yBara KOHIEHTPYETHCS HA IPYTOPSIAHUX
JeTansiX, BUKOHAHHI 3BHYAHUX MATEeMAaTHYHHUX OOYMCICHb, a BaXJIMBI,
CYTTEBI MOMEHTH 3aJIMINIAI0 THCS 1032 YBArolo.

Metoro naHoi crarTi €  OOrpyHTyBaHHS  JOWIJMBHOCTI
BukopuctanHs  nakety MathCAD  npum  BHBYEHHI  JMCUMIUTIHA
«MaremaTHuHi METOJIM MPOTPaMHOI  IHXeHepid»  cHemiaJbHOCTI
«IIporpamua iHXeHepis».

3aBpaHHs 3aMpOIOHOBAHOI METOAMKH TOJArae y ToMy, 00
HaJaTH CTyJCHTAM MOJJIMBICTH Kpallle 3aCBOIiTM MaTeMaTH4YHI METOJH Ta
YHHUKHYTH PyTHHHHX OOYHUCIICHD.

VYV pi3Hi mepiomM dYacy, B 3aJ€KHOCTI BiJi HasBHOT TEXHIKH 1
MOJKIJIMBOCTEH TeXHOJIOTIH 110 POOIeMy BUPIIIyBaJM p i3HUMH CITOCOOaMHU.

3 MOSBOIO KaJBKYJIATOPIB TPOMI3Ki OOUHCICHHS BUKOHYBAJIIChH 3a
iX TOTIOMOTO0, TOTIM, i3 PO3BHTKOM KOMIT'FOTEPHOI TEXHIKH 1 TeXHOJIO Til
3’SBHJIACSI MOXJMBICTh IEpeKimafaTH Ha OJHY 3 MOB MpOrpaMyBaHHS
(Beiicuk, IMackamp, C TOmO) aXrOpUTMH PO3B’SI3yBaHHA 3ajad i poOutH
00YNCIICHHS 32 IOMOMOTO0 KOMII T0Tepa.

HaiiBumum JOCSATHEHHSIM KOMIT'IOTEPHOI MaTeMaTHKU, CTald
cucTeMH aBTomatu3oBaHoro mpoekrtyBaHHsa (CAITIP), 3 anrmiicekoi —
Computer-Aided Design (CAD). OcHOBHHM 3aBIaHHAMH MaTeMaTUYHUX
HaKeTIB € MOJETIECHHS (41 MOBHA aBTOMATH3ALlis1 ) Py THHHOT ITpaIli JII0 IMHH.
B ocTaHHE AECATUIITTA CHOCTEPIra€ThCs CYTTEBHHA IpoTpec y po3pooii
IHTETPOBAHMX MATeMAaTHYHUX CHUCTEM, AKi 3HAYHO 3MCHIUWIM TPUBAIICTh
yacy Ha iX omaHyBaHHs i nporpamyBanHs. CHCTEMHU Maike Ha MPHUPOIHIN
U1 JHOIMHA MOBI JO3BOJISIOTH OiTBINE yBarm NPUAUITH IIOCTaHOBII
npoOieMHu, MaTeMaTHIHOMY MOJICTIOBAHHIO PEabHUX CHTYalild, aHaIizy
pe3yibTatiB. Ha manuit MoMeHT po3poOiieHo 6arato pi3HUX MaTeMaTHIHUX
cucteM: Maple, Matlab, Mathematica.

Bubip mnakety MathCAD oOrpyHTOBYy€TbCS ~ HACTyHHUMH
YHUHHUKaMH.

IMaker MathCAD xommnanii MathSoft (nuni HazuBae eest Insightful
Corp.) IpoTATOM TPUBAJIOTO Nepiody dacy 3aiiMae mepenoBi Mo3uiii cepen
HayKoBOro mporpamHoro 3abesmeuenns. MathCAD e yHiBepcaisHUM
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MaKeTOM U1 NPOBEJCHHS MaTeMaTHYHHX Ta IHKEHEPHUX PO3PAXYHKIB i
KOPUCTY€EThCS IMUPOKHM BU3HAHHAM cepel (haxiBIiB.

MathCAD  Hamae  kopucTyBauy 3pydHe  OOYHCIIOBAIbHE
CepeloBHILE, IO MOEOHYyE B OAHIA 0O0O0JOHII MaTeMaTHyHEe SApO,
TEKCTOBUHU MPOLIECOpP, MOTYKHY IpadiuHy CUCTEeMy OOpOOKH pe3ysbTariB i
3aco0u KOMYHIKaIiil. Y Hi#l 3HaimIa BigoOpakeHHs TMepenoBa TeXHOJIO Tist
LDI (Live Document Interface), BimmoBigHO 10 SAKOI KOXXHA Jis
KOpHCTyBada 3 BBE ICHHSI MaTeMaTHYHOTO BUPa3y HETaiHO iHTepPIPETyETHCS
CHCTEMOIO 1 ITiCJIT BiAMOBIMHUX OOUYHCICHb BiOOpaXkaeThCs B JOKYMEHTI.
Ilicimst ToTO, K 3HAKOBO-CHMBOJIbHA MOJIEJh PO3B’S3aHHSA 3allCaHa y
Bupazax MathCADy, kopuctyBad mpocTo 3amae motpibHiI HoMmy naHi i
HEeraHO OTPUMY€E pe3yJbTaT. [HIIUM BaXKJIMBMM IPUHLHUIIOM CHUCTEMH €
OpuUpoHE, TOOTO NpUHHATe B MaTeMaTUYHIA JiTepaTypi, MOJaHHSA (HOPMYI
i BupasiB. lleil mpuHIUN y MO€IHAHHI 3 PO3UIMPEHHMH MOXIMBOCTIMHU
¢dopmaryBanns meperBopioe  MathCAD wHa MOTryTHIH iHCTpyMeEHT
MirOTOBKM MaTeMaTHUYHUX MyOMiKaliid, sKi MOXXHa OTPUMYBAaTH SK Yy
NarnepoBOMY, TaK 1 B EJICKTPOHHOMY BHUDIAAL. OCHOBHHUM JOKYMEHTOM
cucreMu € poboua obmacte - Worksheet. V nokymentax Worksheet
BIIOOpaXarOThCA AK JaHi, IO BBOITHCS KOPUCTyBadeM, Tak i 0OYHCICHI
pesyibrat. Koxna ¢opmyra, TekcToBHid 010K, a00 Trpadik y JOKYMEHTI
BB@)XAIOTBCS HOTO OKpEeMOI0 00JylacTio. 3 OCTAHHIMH MOXKHA IIPOBOUTH
TpaJMIIMHI i1 - HepeMilaTH, BU AaIsI T, KOmioBaTH 1 T.1. (puc.l).

MpUKAaD 4.3. PO3B'A30K CHCTEMH AMOEpeHUiWHMX piBHAHHE 2-ro nopanky

2 2 TaGAHLA pO3B A3KY:
Lx=ay Lw=ay-2x P y; .
At At n 13 b4 ¥ X i

MouatkoBi ymoew: Bupaz nepuwoi noxinHol: 0 1 2 3 +
.5 7 [i o] 15| 15 1 1

o= 100 B R R T

15 2-ya

v=| Dt ¥ = 3| ooz 153 154 102 102
B 3| 00315461861 1.02] 102

1 4-y3-2-¥o 4| 0.04[1.562[1.582[1.041 [1.081
3anaHHA MeTORY Nouyky pPo3e’ AIkY: 5| 0051572 |1.802 [1.051 [1.081
Z = tifized(y,0,1 ,n,T0) | 00B|1534 (1624 10621062
poez O} goz i1 gz @ Z=[7| 007| 16116451073 [1.072
rNAaciyHe NMNPACTARAPHHE NNAR"A3IKUZ 8 0.08)1.627 [ 1.667 | 1.083 | 1.083
p a | 0.09[1.643[1.688 [1.004[1.004
0| 01| 166 1711105 (1108
o8 11] 0111678 [1.733 [1.116 [1.116
®  ig SrLl s 12| oaz 16951788 [1a27 [1z7
ez [EIICEEN EEZEN EEEC A EREC) EREL
Shoce ..p:-*-‘-'""—"‘f 14] 014 (1731 |[1.801| 116 115
1z 18] 01517481824 [1162 1181
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Puc. 1

MathCAD Hamae gocTym [0 IIHPOKOTO Ha0Opy 3arajibHUX i
crieriajJb HUX MaTeMaTHYHU X QyHKI 1. OnuiieMo 0CHOBHI iXHi rpymnu.

* I'pyna cuMBOJILHUX 004HCIIeHb. [0 HUX BiZTHOCATBCS OCHOBHI onepartii
anreOpu i aHamizy:

- 3HAXO JDKE HHSI 1O XiAHU X, IHTe TPaJIiB, TPAHHUIIb, CYM 1 TOOYTKIB;

- IIepeTBOPEHHS BHUpas3iB (CIIpOmIeHH:, (haKTopH3aLis, IpHUBE ICHHS
MoMIOHU X, pO3KIafaHHs B psigu Tetnopa);

- CHMBOJIbHE PO3B SI3aHHsI PIBHSHB 1 CHCTEM;

- MaTpu4Ha anredpa;

- mepetBopeHHs (Dyp'e, Jlammaca i z-mepeTBOPEHHSN).
= TI'pyna uncempHHX omnepamnid. IlifTpUMyeThCs BeNMKAa KUIbKICTH
BUCOKOE(EKTUBHU X YHCEIbHUX aJITOPUTMIB, 10 SIKUX BiTHOCSATHCS :

- 3HaXO JDKE HHSI KOPEHIB PiBHAHB Ta CUCTEM PIBHSHb;

- pO3B’s3yBaHHI ONTUMI3AI[IMHUX 3a7a4  (3HAXO DKCHHS
eKCTpeMyMiB G YHKIIIH, 327291 JIIHIHHOTO POTpaMyBaHHS);

- 4YHCeNbHE PO3B’A3yBaHHSA JEAKHMX THNIB mudepeHiiats HuX
PIBHSIHB.

- TiHIiHA 1 KyOi4HA THTePIOJIAIis, 3171 PKYBaHHS TaHUX;

- IiH{f{HEe TPOTHO3YBaHHS.
= ®@inancoBi ¢yskuii. Cyuachi Bepcii MathCAD wmicite 6e3miu
¢iHaHCOBUX (QYHKIIH, AKi MOXYyTh OyTH BHKOPHCTaHI Uil PO3PaXyHKIB
IHBEC THIIIH 1 KpEUTiB.

I'padiuni 3acodbu o6poOku pesynbratiB o6unciens MathCAD e
OMHHMMH 3 KpaIluX cepe]] aHaNoTiB. J[BoBUMipHi rpadiku MoxkHa OyIyBaTi
B JICKapTOBUX 1 MOJAPHUX Koop auMHaTaX. [ koxkHOT KpuBOi nependayene
3aBJaHH S KOJBOPY, TOBUIMHHU, CTHIO 1 T.1. 74 rpadika y mijgomy 3aaaroTh
BUIJIIZI OCIB  KOODJMHAT, HAMKCIB, MacmTabW Ta IHIII MapaMeTpH.
MathCAD migrpumMye HAcCTyNHI OCHOBHI TWIM TPHBHMIPHHX Tpadikis:
rpadik y BUDIAAI MOBep XHi (3a1aHOT IBHO 200 MmapaMeTpuyHO), KOHTYPHUH,
TOUKOBHUH, CTOBOYACTHH, y BMIJIAAI BEKTOPHOTO MONA. I1X MOXKHa
BiZOOpaxaTH y TPhOX KOOPIMHATHHUX CHCTEMAX: ACKapToBilf, chepudHiid i
mTHApHYHIA. KpiM Koibopy, TOBIMHM JMiHIH 1 IHIIUX TpagumiifHAX
mapamMeTpiB  MOXHA  3aJaTH  OOepTaHHSA, HaXWJ, IiJCBiUyBaHHS,
MEPCIEeKTUBY, PiBEHb NPO30pPOCTI U iHmIi crenianbHi edextr. Takox
rpadiku MOXHAa CTBOPIOBATH, IMHOPTYyIOYH iX 3 aimB rpadigaux
¢opmatiB. 3a JOMOMOrol0 aHIMamifHMX (yHKHiH noOymosaHi rpadiku
MO>KHa " 0KHUBUTH".
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Baxn1BOI0 MOKIHBICTIO € Te, IO MaKeT MIATPUMYE KiTbKa CUCTEM
BUMIpY, 1 KpiM TOTO, KOPHCTyBay 3 JETKiCTIO BBE A€ CBO1 0 MMHUIII i 3B'sKe X
13 y’Ke BiJOMHUMHU.

MathCAD wmae BrmacHWil iHCTpyMEHTApili Uil CTBOPEHHS
KOPHCTYBAlbKUX MPOTPaM, IO 3aMHCYIOThCs 0e3MOCepeIHEO0 B JOKYMEHTH
nakera. 3ayBaKMMO, [0 MOXJIMBOCTI mporpamysanHs B MathCAD ne
0COONMBO pO3BHHYTL. AJle TaKMid MiAXiZ OO0 BHYTPIIHIX MPOTPaMHHUX
3ac00iB BHKOPHUCTOBYETHCS YMHCHO, OCKUIBKH TOJOBHHM IIPHUHIHUIIOM,
SKOTO JIOTPUMYBAIMCh PO3POOHUKH CHCTEMH, € TMPOCTOTAa 1 HAOYHICTH
(HaBITH 32 paxXyHOK JesAK0T BTpaTH (yHKIIOHAIBHOCTI).

Kpim toro, maket MathCAD e nosaouinaum Windows momatkom i
JI03BOJIIE 0OMiHIOBaTHCS JaHUMH 3 HIMMH IporpaMaMu,
BukopuctoBytoun Oydep odbminy (Clipboard) a6o OLE - TtexHosorito
(Object Linking and Embedding — Ttexnouoris, sika HajJa€ MOMXIUBICTH
BKIIOYATH B OJMH JOKYMEHT O0’€KTH PI3HHUX MNPHUKIAJHUX MpOTpam).
IcHytoTh crmenianbHi KOMIOHEHTH AJsI B3a€MOJii 3 TaKMMH BiJOMHMH
nporpamami, sik MathLab, Axum, Excel, S-PLUS.

PoGoui mokymentn MathCADy ekcrnoptyrorbess B HTML i PDF
dbopMaTH JaNd HACTYNHOTO BHKODHCTAaHHS B IHIOMX JoJaTkax abo
ny6ikamisx B World Wide Web. Takum umnom, MathCAD e wmaiixke
iealbHIM CEpelOBHINEM I PO3B’S3yBaHHS HAaBYAJIBHMUX, HAYKOBUX,
MaTeMaTHYHUX, € KOHOMIYHUX 1 IHKCHEPHHUX 3aJad Y THX 00JacTIX HAYKH i
TeXHIKH, JIe 3aTajbHONPUUHATUM € TOCTAHOBKA 3ajadi y BHUTISII GOPMYIT
abo cucTeM piBHSHB.

IMaker MathCAD € nocutb epeKkTHBHUM y HaBYaIbHOMY HPOLECi
Ta MOXe OyTM BUKOPUCTAHMH y BHKIAJAHHI LIJIOTO psAAy HaBUAIbHHUX
JUCUUIJIIH, a caMme: BHIIOI MaTeMaTUKd, OQIBUKH, MaTeMaTUYHOTrO
MOJIETIOBaHHS, YUCEIbHUX METO/IB, Teopil iIMOBIpHOCTEH Ta iH. Ha OiNbII
BHCOKOMY PiBHi.

Bukopuctosyroun MathCAD, crymeHTH BHKOHYIOTH HAacCTyIIHI

nmabopaTopHi poOOTH:

1 MathCAD sik 3aci0 aBToMaTu3ailii po3B’s3aHHS MaTeMaTHYHHX Ta
€KOHOMIYHH X 32 BIaHb, 3HAHOMCTBO 3 CHCTEMOIO.

2. Ormepanii 3 MaTpHUIAMH, JOCTIIHKEHHS O THOPIHUX CHCTEM JIHIHHNX
PIBHSHB, pillle HHS MATPUIHUX P IBHSIHD.

3. IMobynoBa rpadikiB ¢pyHKIiH OHIET 1 JeKiTbKO X 3MiHHUX, SIKi 3a JaHi
pBHEMH crioco0amu, y pi3HUX CHCTEMaX KOOPAUHAT.

4. MeTtom po3B’sA3aHHS CUCTEM JHIHUX PiBHSIHB, HEPIBHOCTEH.

5 Po3B’s13yBaHHs 3a 124 JiHIHHOTO MpOTpaMyBaHHS.
6. IaTeprosis ¢yHKITA.
7 InTerpyBanHs GyHKINiH 0 AHIET Ta J1€ KiJIb KO X 3MIiHHHX.
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8. JudepenmitoBanus GyHKIiH 0qHiET Ta ISKUTHKO X 3MIHHUX.

9. Po3B’s3yBaHHs 3BHYailHMX mudepeHIiaJbHUX PIBHAHB MEPIIOro,
JPYTOTO MOPSAKIB.

10. Po3B’s3yBanHsl mudepeHIiaTbHIX CUCTEM PIBHSIHbD.

11. ExoHOMI4HE 00YHCICHHSI.

3acBoeHa B nporieci BuBueHHss «MMIII» cuctema MathCAD 6y e
TaKO)X KOPUCHA TPH BUBUCHHI IHIIMX MCIIUILTIH, TPH BUKOHAHHI KypPCOBHX
POOIT i MPOEKTIB.

BropoBajkenHs  iHQOpMamifHAX TEXHOJOTIf B HaBYaJIbHHUH
IpoleC € He TUIBKK 33Jadero BHKIagada iHpOpMAaTHKH, ajle i BUKJAJadiB
CremiaJbHUX 1 3arallbHOOCBITHIX  JWCHOWIUIH. [luHamiuHa  3MiHa
iHpOpMAaifHU X TEXHOJIOTIH BUMAarae BiI BUKJIAJA4iB i CTy ICHTIB IIBUAKOT
ajanTamnii 10 3MiH, Mo BinOyBatoThcs. Taki 3MIHH CTOCYIOTHCS HE TiJIBKH
U IAKTAYHUX MPHUHIUIIB Ta METOJMKH BHKJAJAHHS, alle i OCBITHHOIO
npouecy y uinomy. HoBi iHpopMmauiiiHi TeXHOJOTIi AO3BOJAIOTH 3HAUYHO
NiJBUIIMTA €()EeKTHUBHICTh 1 Ai€BICTH HaBYAJLHO-BUXOBHOIO MpOIIECY, IO
CIIPHSIE T IBUIIICH HIO SIKOCTI ITi/Ir0 TOBKU CIIEIiaIiCTiB.

JlitepaTypa

1. Tap6ep 3.A., Pymsnnes B.B., umrenckuii E.B. OnbiT BHE ApeHns
MH(GOPMANMOHHBIX TEXHOJIOTHH B y4YEeOHBIH Ipomecc MpH ITOATOTOBKE
UHKeHepoB. //MIHGopManMOHHBEIE TEXHONOTHM B HayKe, 0OOpa30BaHUH,
TenekoMMyHuKaruu u OusHece. IT +SE’2001. Maiickas ceccus. Tpy mst
XXIX MexnayHapoaHoi koHpepeHnun. Yxkpauna, Sdnta-I'ypsyd, 2002.

2. JlesxonoB B. MathCAD 2001 : yueGHbrit kype. — CII6.: TTutep, 2001.
-592c.

3. XKammak M.I, Pamcekuii FO.C. UucensHi MeToAd MaTeMaTUKU:
ITociouuk mas camoocsitd BunTelis. — K., 1984.— 206 c.

4. XKwumros O.b., Top6in .M. Buma wmatemaTdka 3 eJleMEHTAMH
iHdopMmaniiHIX Te XHOJOT i : HaBu. moci6. — K:MAVII, 2002. — 408 c.

5. Kupssuos [[.B. Camoyuurenss MathCAD 2001. — CII6.: Kopona
npuHT, 2001. — 544 ¢.

6. PepkmxoB IO.M. Pemenme  Hay9YHO-TeXHHYECKMX 3aJad  Ha
nepcoHambHOM KoMmmbioTepe. — CI16.: Kopona mpunt, 2000. — 272 c.

7. CniBakoBcekmit O.B. IndopmaniiiHi TexHonorili B peanizamii
KOMIIOHEHTHO - OPiEHTOBAaHOTO HaB4aHHS //Komm’roTep y mKoi Ta ciM’i. —

2003. - Ne 6 (30).
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3MICT METOJJMYHOI MIATOTOBKU CYYACHOT'O
BUYMTEJISA BIOJIOITI

Llypyne Onvea Anamoniiena,
HITY imeni M.I1. /[pacomanosa, m. Kuis, olgatsurul@ukr.net

CyyacHa BHINAa IIKOJIA TEpeXHUBAE Mepiox pedopM, 3yMOBICHHUX
Nepexo IOM 0 HOBO1 OCBITHBOI MapaJurMu, NpiopuTeTaMu SIKOi € iHTepecu
po3BUTKY ocobuctocti. IlpoBeneHHS mNepeTBOPEHb BH3HAYAIOTH TOSIBY
HOBHMIX IIIEl BHINOI MeJaroriyHoi OCBITH, SIKi MOJATalOTh Y JAOCATHEHHI
TaKOTO PiBHS OCBITH Ta MPOQECIHHOT TOTOBHOCTI 0COOMCTOCTI MAaHOYTHHOTO
BUHTEJI, SKHU 3a0e3nedye YCHINIHE PO3B’sI3aHHA aKTyallbHHX IpoOieM
NIKUTBHO T OCBITH.

BusnHauanpHOIO 115 OpPMYBaHHS METOJUYHOT KOMIIETE HTHOCTI
MaliOyTHROTO BUMTeN Oiosorii € HaB4ajbHA mUcHMIIIIHA «MeTomka
HaBYaHHS 010 JIOTi D).

Cipykrypa Ta 3MIiCT KypCcy METOIMKM HaB4YaHHSI O0ioJOTii,
OpraHi3amis pi3HHX BHJIB AiLIbHOCTI MalOyTHIX y4HTeNiB COpSIMOBaHI Ha
PO3B’sI3aHHSI HACTYIIHUX 3aBJIaHb!

—¢dopMyBaHHSI TOTOBHOCTI i Oa)kaHHS [0 MeJAroTiUHO1 MisSJIBHOCTI
Ta Mi3HABaJIbHOI B3a€MOJii 31 IIKOISIpaMu y Ipoleci HaBYaHHA 0ioJoTii Ha
OCHOBI cy0’ekT-Cy0 €KTHOI B3aEM O,

—OBOJIOJIHHA 3HAHHAMHU 3MICTy Ta 3aKOHOMIpHOCTEH HaBYajbHO-
BUXOBHOTO Tpoluecy 3 6iosoriiy cepennix 3H3;

—¢opmyBanHi mnpodeciiHO-METOMMYHUX yMiHb  (THOCTHUYHUX,
MOTUBALIfHUX, OPTraH3allIMHUX, TMPOCKTYBAIbHUX, KOHCTPYKTHBHUX,
JIOCJT1THHIb KM X, KOMYHIKaTH BHUX TOILO );

—ONaHyBaHHS METOJMKOIO OpraHi3amii HaBYaJbHO-BHXOBHOIO
nporiecy 3 0610JI0Ti1 B OCHOBHIM Ta CTAPIiil KO Ta HABHYKAMU pedIiekc il
BJIACHOT I1€JaTOTTYHOT IS JILHOCTI,

—HaOyTTs JOCBiJy TBOPYOI MISIIILHOCTI Ta IIHHICHO-MOTHBAI[iii HOTO
CTaBJICHHS JIO HET,

—PO3BUTOK TIEJATOTIYHOI CBIAOMOCTI Ta MpodecifHO 3HAYYIINX
AKOCTeH ocoOmcToCTI BUMTENs OioJorii, HOTo TpodeciiiHol KyJIbTypH,
IHIMBiMyalbHOTO CTWIO  JISIBHOCTI, ToTpebu y  mpodeciiiHoMy
caMoBJIIOCKOHaNeHHi [ 1].

Ha BuBYeHHS HaBYaJbHOI AMCHMIIIHU «MeToiMKa HaBYaHHS
Gionorit» BimBoauThes 216 roa. (VI— VIII cemectpm), 3 saxkux 42 roa. —
nekiii, 74 ron. — mabopatopHi 3aHATIA, 22 TOJ. — iHAUBIAyalbHi 3aHATTA
Ta 78 roa. — caMmocTiiiHa po60Ta CTyJeHTiB.
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3yNMHIMOCH JeTalbHIIIE Ha O0COOJMBOCTIX (hOPMYBAHHS 3MICTy
JeKI[IIfHOTO Kypcy Ta Horo cTpyKTypyBaHHI

Mooyns 1. TlpeqMeT MeTO IMKKM BUKJIAJaHHS 0I0JOTIT Ta mpobyemMu
KOHCTPYIOBaHHS 3MICTy LIKiIbHOI 0i0JIOTTYHOT OCBITH.

1.1. MeTouka HaBYaHHS O i0JIOTi K TaJIy3b I JaroT19HOT HAYKH.

1.2. IcTopis pO3BHTKY METOAMKH HABYAHHS MPHPOJO3HABCTBA 1
OioJorii.

1.3. Iini Ta 3aBJaHHS IIKIIHHOT 010J0TT4HOT OCBITH.

1.4. 3Mic T WK HOT 0 10JIOTTYHOT OCBITH.

Moodyns 2. 3aKOHOMIPHOCTI 3aCBO€HHA HABYAJLHOTO MaTepiay
MIKUIBHOTO Kypcy 0i0JoTii.

2.1. ®opmyBaHHS i pO3BUTOK 010 JIOTIYHUX MOHS Th.

2.2. ®opMyBaHHS yMIiHb Ta HABHYOK y IpoOIleci HaBYaHHS 010 JIOTii.

2.3. BuxoBaHHA YyuHIB 3aco0aMM HaBYAIbHOTO IpeaAMeTa
«bionoriay.

Mooynes 3. 3acobu, metomu, GOpMH oOpraHi3amii HaBYaHHS Ta
JaTHOCTHKK HAaBYaJbHHUX JOCATHEHD YUHIB 3 01010 Tii.

3.1. 3acoOu HaBuaHHs 0i0JOTIT.

3.2. MeTonu HaBYaHHS 0i0JOTIi.

3.3. OcoOMMBOCTI Te XHO JIOT1i HAaBYaHH A 010 JIOTi.

3.4. Pi3sHOMaHITHICTh OpM HaBUAHHS Oi0JIOTII.

3.5. JliarHOCTH KA HaBYaJIbHUX JIOCATHEHb YUHIB 3 010JI0Tii.

Mooyns 4. HaBuaneHO-MaTep iasbHa 6a3a MIKIIBHOTO Kypcy Oiomorii.

4.1. 3HaueHHS Ta CTPYKTypa HaBUaJdbHO-MaTepiaibHOI Oa3u. 3acobu
HaBYaHHA 010 JOTI1.

4.2. Ka6ineT 6io Jorii.

4.3. Ky To4OK ’HBO i IPUPOIH .

4.4. HaByanpHO-JOCIITHA 3eMEIbHA JiJITHKA .

Moodyas 5. Opranizaiiis 70 1aTKOBOT 010J0TIYHOT OCBITH 1 BUXOBAHHS
HIKOJISAP iB Ta MPO (¢ eCiiHOrO caMOBIOC KOHAJICHHS BUUTEJIA .

5.1. Mo3zakmacua po6oTa 3 6i0 JIOTI1.

5.2. Oco06mmBOC Ti MO3aMIKIIBHO I po60TH 3 610JI0TiT.

5.3. Cuctema nmpodeciiHOTO caMOBIIOCKOHAJICH HsI BAMTE IS O 10J10T ii.

I3 msam MomymB CKIAJAETBCS 1 MOIYJIBHO-TEMaTHYHMI IIJaH
Ta00paTOPHUX 3aHATh, a X 3MICT BINMOBiKA€ CTPYKTYpi IIKUIBHOT OioJoTii:
3arajbHi NMUTAaHHS METOAMKMA HABYAHHSA IIKiNBHOTO Kypcy «biomorisy,
MeToJMKa BUBYCHHSA Oionoriiy 7, 8, 9 kacax Ta cTapImiif KO,

OsHaueHUi 3MICT NEKIIHHMX Ta 1aOOPATOPHUX 3aHATh BU3HAYUB
aBTOPCBKY CHCTEMY 3aBIaHb i1 CaMOCTiHHOT po0OTM CTyAEHTIB 3
METOJMKH HaBYaHHA Oiojorii [2, 3], sika € oaHie0 i3 MpoBimHUX (Gopm
i Iro TOBKK Ma#OyTHiX (haxiBIliB y cyyacHomy BH3.
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OHOBICHHS 3MICTy METOIOMYHOI MiJroTOBKH, CTBOPEHHS HA HOTO
OCHOBI CY4YacHOTO HaBUaJbHO-METOJAMYHOTO KOMIUIEKCY, YIPOBaPKEHHS
HOBITHIX 3ac00iB HaBYaHHA 3a0e3MedaTh SKICHO HOBHH piBEHb METOIUYHOT
Miro TOBKM MalOyTHbOro BuMTeNs 010J10Tii, IO BiANOBiZA€ Cy4YacHUM
BUMOTaM PO3BUTKY YKpaiHCHKOTO CyCIUILCTBA.

JlitepaTypa

1. MeTo/mka HaBuaHHA Oiomorii. [Iporpama HaBuanbHO! AMCLMILTIHA ISt
nigrorosku ¢daxisuis OKP «bakanaspy» manpsamy 6.040102 «biomoris» y Bummx
HapyanbHUX 3akianax -1V pisuiB akpenuranii MiHicTepCTBa OCBITH 1 HayKH,
MOJIOZI Ta ciop Ty Y kpainu /aBTopu-yknamadi: I.B. Mopos, A.B. Ctenanioxk,
H.J. Mimyx, I'.5I. )Kupceka, JI.C. Bapna, O.J1. onuap, O.A. Llypyms. — K.:
HITY imeni M.IL. [Iparomanosa, 2012. — 28 c.

2. CamocriifHa po0OOTa CTYJEHTIB 3 METOAMK HaBYAHHS NPHUPOIHUUHX
JWCIIMIIIH: Teopis Ta npakTuka: moHorpadis / C.I'. KobepHik, I.B. Mopos3,
O.A. lypyns 1a in. — K.: HITY imeni M.I1. /Iparomanosa, 2011. - 315c¢.

3. Hypymb O.A. 30ipHHUK 3aBAaHb JJISI CAMOCTIHHOT pOOOTH CTYICHTIB 3
METOJIMKA HaBYaHHS 0ioJiorii: MeTtoquaHui mocioauk / Omsra Ilypyis. —
K.: HITY imeni M.II. [lparomanosa, 2010. - 61 c.

I'NIOTE3A O ITIPOIECCE CAMOPA3BUTHUA
JUHAMHMUYIECKOI'O HABOPA K/IIOYEBBIX
KOMITETEHIIA YYEHOTI' O

Kosybyos 1.H.
Hayunwviii yenmp ces3u u ungpopmamuzayuu Boernnoe o uncmumyma
menekomMmyHukayuti u ungopmamuzayuu Hayuonanvnolii mexuudeckuil
yHusepcumem Ykpaunul « Kuesckuili nonumexnudeckuii uncmumymy, Yxpauna

Ilocmanoska npoonemvl u c6sa3b ee C 6ANCHHIMU HAYUHBIMU
3adanuamu. Viccne oBaHUS Ha CTHIKE TpaHEH HayK, O KOTOPBIX OTOBOPEHO
B EBPOIEHCKUX PEKOMEHIAIMIX 00pa3oBaTeibHOTO bojoHCKOTO TpoIecca,
3aTpeOOBajM CMEHY CYLICCTBYIOIIEH NapaIurMbl HEOCMBICICHHOTO
o0ydeHuss Ha (HOPMHPOBAHUE OCMBICJICHHBIX 3HaHHA. CMeHa MmapagurMbl
IPpHUBCJIa K HOBOMY THUIIY HAaYYHOTO CTWUJII MBINUICHUA OT IIKOJIbBHHUKA 10
Y4C€HOTO. B Oomsmiom u JUHaAMHUYCCKOM I/IH(l)OpMaL[I/IOHHOM IIOTOKE YIXKC
HEBO3MOXXHO  OPHEHTHPOBAThCS 03  CHCTEMHOTO  MOAX0Ja |
MEXIUCIUIUIMHAPHOTO B3risiga. Bce akTyanbHel BoccTan BONPOC, KaKUM
xe 00pa3oM HaydHThCS YIUTECSA, CAMOOOYTaThCS.
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Takum  oOpa3oMm, BO3HHKAaeT MNOTPeOHOCTE  CHOPMHUPOBATH
IHaMu4deckuii Habop kmoueBblX kommetreHuuit (I HKK), ko Topsrit Takxke
HEOOXO MM YYEHHKY IIKOJIbI, KaK W ydeHoMy. OTimuueMm sBJseTcs
YPOBEHbD.

®opMyIHpPOBKAa HeJeill  craTbH. PaccMOTpUM  SBOJIIOIUIO
(GbopMHPOBaHUS MHAMUYECKOTO Ha0Opa KIOYCBBIX KOMIICTCHIMA OT
y4YeHHUKa UIKOJIbI U JI0 YUYEHOTO.

AHaIU3 MOCJeIHUX HccaeAoBaHuii W nyonukanui. Hayuno-
nonyJysipHass myOmukamms — E. KasizeBoir  «Hayumebp  yuwmtbess»  [1],
HATOJIKHyJIa aBTOpa Ha TOWCK AaKTyaJbHBIX IyTeH CO3MaHUS CHCTEMBI
HeOpMaILHOTO OO0y4YeHHs COBpeMEHHOW Mousonexu [2]. B ee ocHOBY
3aJI0KeHa MJed HEKOM CHHTE3MPOBAHHOW MEKIUCLMIIIMHAPDHOW HAy4YHO-
negarorudeckoid  kommereHTHoctd [3]. OHa, MO MHEHHWIO aBTOpA,
KoHKpetusupyet uaeto E. KuszeBoii [1], 4To m03BOMT pa3BuTh y yeloBeKa
METOIOJIOTHYECKHU i poliece CIOCOOHOCTH caM000yYEeHHIO.

OcHoBHOIl Marepuan wucciaegoBanusi. [lpunsta mMozens oOumMx
KIouyeBbIX KomneTeHTHocTei CoBetoM EBpombI, KOTOPHIMH JOJDKEH
o0mamaTe MoJoNION eBpomeen [4, 5], HE OTBEYaeT YCIOBHAM aJeKBaTHOCTH
(GbopMHUPOBaHUS W JMAarHOCTHPOBAHUS HX. BOJNBINYI0 4YacTe HEBO3MOXKHO
chopMupoBaTh 3a OTBSJICHHBIH Iepwo] OOydYeHHs, HO W, TaKKe,
marHoctupoBath.  I[loaToMy B uccnemoBaHuM  [3]  mpensioKeHO
chopMupoBath ajekBaTHBIN Habop kmoueBbix kommereHuin (HKK). Ono
COCTONT W3  TNpO(ECCHOHANPHONH  MEXIUCHUIUIMHAPHOW  HAYYHO-
MeJJAarOTHYECKOM KOMIIETEHTHOCTH.

besycinosno, HKK He 3aMeHMT M He MOJMEHHUT BCIO COBOKYITHOCTb
00X KIOYEBBIX KOMIETeHTHOcTed, B mpuHatoii CoBetoM EBpomsl
Mojnenu. JlanpHelIee ucclieIOBaHWE B 3TOM HAaIpaBICHUM IOATBEP AMIH
npeanooxenue o ToM, uto HKK siBnsetcst He TobKO KIIOYEBBIM HAOOPOM,
HO W JUMHAMUYeCKH H3MeH4YuBBIM. Ilonumanue muHamuuHoctn HKK
MO3BOJIJIO 00ECNeYUTh TapMOHUYHOCTh COIVIACOBAHUS, IPUHITOM B
JMCCEePTALMOHHOM MCCJIEJOBAaHU M, KaueCTBEHHO HOBOM KoHuenuuu [6] c
koHnemnueit ¢unocopun obpasoBanus long-life-learning. besyciosHo,
JMHAMWYHOCT  COBPEMEHHOH HAayKH OOBSCHACTCA  HM3MEHUYMBOCTBIO
OKpYy Karoled coBpeMeHHOI HaydHo# kaptuHel Mupa (HKM). Bremmsas
HKM 5o mxHa HaX0 1M Th aIEKBATHO CBOE OTpakeHue BO BHyTpeHHed HKM
YeJIoBeKa, KOTOPYIO OH Xa0 THYECKH CO3/aeT B CBoeM Mo3ry (puc. 1).
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JIuH3a,
yBenMuMTenbHas
MeXgucumnnmnHapHa

HayuHas
Kap TMHa

(BHeLHASR)
Puc. 1 K cpaBHeHUr0 moio0us BHenIHeH U BHyTpeHHeH HKM

B mpotiecce oOyuenus T.e. chopmuposannn HKK, ona nperepreBaer
nocTossHHOE wu3MeHeHwe. OHa CTAHOBHUTCSA IMHAMHYECKHM Habopom. B
UCCIIEJOBAaHUM MBI Hpemioxmmi Mojens camopassutus JJHKK momo6HOi
aweropun JHK. JTHKK B npouecce camopa3BUTHs 4€IOBEKa, KAK JMYHOCTU
uamensiercst nogo6Ho JIHK. Tlo amamormn JIHKK sBisercs nabopom
KOMIIETEHLIUH, KOTOpPBIA 00ecnedyuT HHIMBUAYYMY camooOpa3oBaHue. B
npouecce camMopasBuTHs UHIuBHAyyma pasBuBaerca JHKK. Takum
00pasoM, OYEBHJHO, Mbl MOIy4yUM 3a amleropudeckoil anamorueit JTHK
yenoBeka JJHKK, ko Topbiit HarsiaHO MpeAcTaBieH Ha pUC. 2.

Ha mam B3rmixg JHKK nomken HaumHaTe (OPMHpPOBATECS B
y4YeHHKa CcO INKOJBI. Jleso B TOM, 4YTO HpHOOpETeHHE KOMIICTCHIHH
NPONUCXOMT HE MTHOBEHHO, a IIOCTCTIEHHO, II0 YPOBHSAM CIJIOKHOCTH
pelraeMbIX )KH3HSHHBI X 3 JaHUH .

CrnenoBaTenpHO, 11 00€CIIEUCHNS TAPMOHUYHOTO 00pa30oBaHMS Ha
BCEM HHTEpBaje OT IIKOJBI K YYEHOH CTENCHH y 4YeNOBEeKa [OJDKEH
¢dopmupoBatecs equHbIH «cTepxkeHs» HKK. O mmHamMudecku u3MeHseTcs
U, cIeJ0BaTeIbHO, TADMOHUYHO COTJIACOBBIBACTCS C MPUHATON KOHLEMIIHEH
JHCCEPTALHOHHOTO HCClieioBanus (cM. puc. 3).
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Puc. 2. Mo iete fMHAMHUYHOTO Ha0Opa KIFOUEBEI X KOMIICTEHIT Uit
rre: [IK — npodeccuonanbHass KOMIETSHIIHS;
HK - HayuHas xoMneTeH 11us;
TIJK — me naroruyec kast KOMIETeH U,
HOK - Hay4yHO-0praHu3anoHHasi KOMIIETe HIUS;
HIIK — Hay4yHO-nIegaro rudeckasi KOMIIETeHLUS;
MK — MexxaucuuIIMHapHas KoMIeTe HIMS;
ITCK — ncuxosiornueckass KOMIETEHIM 5
CK - comnmapHas KOMTICTCHITUS;

Kak BuauM, BBIITyCKHOM YpOBEHb HIKOJbHUKA SIBJIIETCS HadaJbHBIM
(ctapToBBIM) ypOBHEM /misi BeIcIiero ydeOHOTO 3aBemeHus [-I1 ypoBHs
aKkkpequTanuu. TakuM oOpas3oM, CTy/ICHT B TedeHHE 4 JeT 10 Imporpamme
OakamaBpuata passuBaetr JJHKK cootBeTcTByIOIIETO 3TOMY YpOBHIO. DTOT
YPOBEHb, O4EBUJHO, JI0 JDKEH COOTBETCTBOBATh TpeOOBaHUIO
OTPENCNICHHOTO B 00pa30BaTesIbHO-KBaIM(DUKAIIMOHHOW XapaKTepHC THKE
OakamaBpa. Ilo »Toit amanorum pasBuBatotcs JHKK mnocremgyronmx
YpOBHEH, cMelnas IJaBHBIA aKUEHT Ha Hay4yHYl0 U IeJaroruyeckylo
HaIpPaBJICHHOCTD.

BoiBoabl M3 TaHHOTO0 HMccjaeqoBaHus. TakuM 00pa3oM, aBTOPOM
UCCIICIOBAaHUS IPEIJI0KEHO HaydyHOMY oOmecTBy Ha 00CyXJICHHE
JMHAMWYeCKUH HaOOp KIIFOUEBHI X KOMIICTSHI Hil.
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A
OHKK YpoBeHb
le————  «[loKTOpaHT»

«O» 3 roma
—_—— Y
A
A
YpoBeHb
|j«—— «AcnupaHT»
3ropga
\ A
L} L}
YpoBeHb
«Bbapbep» — — —
A
YpoBeHb
l«———  «MammcTp»
1rog
L . —
A
YpoBeHb

l«———— «Cneumamct»
lrop

A

YpoBeHb
«bakanaBp»
4 ropa
-~

Puc. 3. OBomouus passute ] HKK

B npomecce yueObl B ydueOHOM 3aBeJICHUM JIHMIIb JEKJIOPHUPYIOTCS
BO3MOJKHOCTH JINATHOCTHPOBaHUS (QopMupoBaHus kommneteHImH. Creayer
Npu3HaTh, YTO OOJBIIYIO YacTh KOMIETEHIMH HEBO3MOXXHO HHU
chopMupoBath, HH AMarHOCTHPOBaTh. I[IpennokenHsrii xe Hamu HKK
peasbHO  BO3MOXHO  cpopMHpOBaTh Yy UeJoOBeKa, M  aJeKBaTHO
JMarHOC TUPOBATh Ha 3K3aMEHaX.

IlepBoouepenHoii 3amavyeil Ha Hall B3IV SBJSIETCSA I10T0 TOBUTH
HAay4YHO-TIEIATOTUYECKMX Pa0OTHUKOB BBICHICH  KBanuuKauud it
nocJe Ty e IOJITOTOBKHU u IepernoroTOBKU yuuTenei
001e0o0pa3oBaTeNibHbIX  MKOJ. [IOrOTOBKY  Hay4YHO-TIEAArOTHYECKH X
PabOTHUKOB COIMABHO-9KOHOMHYECKUE U MEIecO00pa3HO OCYIIECTBIATh B
paspaboTaHHOW 00pa3oBaTEeIbHON KOHIICIIMU HAYYHO-TIEJArOT HISCKOM
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MOJIEJH aCTIUPaHTypHI [7].
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