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TH®OPMAI[IHHI TA TEJAEKOMYHIKALIIHHI TEXHOJIOTIT

RESEARCH OF AN AUTOMATED SYSTEM FOR ANALYZING
FEEDBACKS OF INTERNET SERVICES USERS
Yarosh 1., sen. lect.,
Cherniak T., assist.,
Donetsk National Technical University, Pokrovsk

It is a time of the Internet and information technologies rapid development.
Services, websites and systems for acting from home appear almost everyday.
Examples of such actions include online purchases, paying for utilities, and buying
tickets. User feedback is an important driver for these services. It enables
development and improvement. Based on user feedbacks, developers introduce
changes, and other users gain experience about service or product. Feedbacks are
everywhere on the Internet. Whether a feedback is given on a movie, a product, or a
seller on e-commerce platform, it helps other users decide if they want to watch this
movie, buy this product, or choose another one, order something from this seller, or
prefer another one. Feedbacks also have a positive effect on the service or website
itself, as they improve its ranking among search engines, expanding page content
with certain criteria and words. Feedback analysis systems are usually developed for
internal use in services and websites to better assess the state of affairs. They are also
used in various browser extensions for e-commerce platforms to rate sellers, so that
the user could understand if particular seller worth contacting him/her, or it is better
to buy the same product from another one.

According to statistics:

— 50 or more feedbacks on a product allow increasing its conversion rate by
4.6% (Reevoo data).

— About 63% of consumers prefer online stores where products are
accompanied with feedbacks (iPerceptions data);

— Users who read feedbacks in an online store and have the opportunity to ask
a question about a product place an order twice as often as those who are “not
curious”, and they spend 11% more money (Bazaarvoice, ConversationIndex data).

— The level of trust in consumer feedbacks is almost 12 times higher than the
level of trust in the product description (eMarketer data).

— Product feedbacks can increase sales by an average of 18% (statistics
collected and analyzed by Reevoo).

Search engines are very sympathetic to sites that are frequently updated,
especially if the update represents unique content publication. User feedbacks are a
great example of the unique content for e-commerce. Owners and managers of such
platforms are not willing to work on product descriptions (or pay for them) and use
those provided by supplier/manufacturer. Pages with identical texts go up in the
search results owing to user feedbacks on a product. Content generated in that form
has a positive effect on positions with low-frequency queries.

The aim of the work lies in creating a system for analyzing feedbacks to study
their impact on making a decision about buying product, or using service, site, and to
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review methods for analyzing feedbacks. Research on how positive and negative
feedbacks impact online services, websites and platforms. Analysis of algorithms for
intelligent automated text information processing. Dividing information into classes
and tone.

The system is divided into two functional parts: a parser and a feedback
analyzer. Achieving high accuracy of results on software operation requires large
amount of data, which should be obtained from various web services.

The parser implements the process of collection information about the product
and the feedbacks about it and storing this information in the database for convenient
subsequent use, allowing to avoid the frequently repeated data parsing process, which
Is long-term and depends on system resources.

After studying the subject area, it was determined that determining feedback
text tone is appropriate for analyzing and classifying feedbacks.

The feedback analyzer uses machine learning techniques to solve issues related
to natural language processing (NLP). One of them is the automatic detection of text
data tone (positive, negative, neutral), i.e. sentiment analysis.

Moreover, the analyzer has a representation function. In other words, it
displays analysis results obtained from the previous step in a user-friendly form,
thereby facilitates decision-making process.

Thus, the software provides for quick analysis of big data, as well as its
classification and representation. The results obtained can be used by a typical user
and owners/managers of internet services websites, e-commerce platforms, and other
websites. The feedback system (parsing) can be extended to function either with
many other web resources or as a separate software product.

Conclusions: Conducted research was focused on the problem of collecting
user feedbacks from Internet resources, its analysis and representation. A method for
solving this problem by creating a feedback collection and intelligent processing
software system has been proposed. The system architecture, consisting of a parser
and a feedback analyzer, has been developed. Using the developed system, a
feedback database was created, and the impact of feedbacks on the user, as well as on
owners and managers of internet service websites, and e-commerce platforms was
studied. A direct connection between the availability and correct presentation of user
feedbacks about a product or service and the increase in website visits and use of
services was found. The research subject is proved to be relevant for further
development and implementation.

References
1. Chetviorkin 1., Braslavskiy P., Loukachevich N. Sentiment Analysis Trackat ROMIP
2011, In Computational Linguisticsand Intellectual Technologies: Proceedingsof the International
Conference «Dialog 2012». — Bekasovo, 2012.
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RESEARCH OF COMPONENT APPROACH IMPLEMENTATION
FEATURES IN JAVASCRIPT FRAMEWORKS
Yarosh 1., sen. lect.,
Cherniak T., assist.,
Donetsk National Technical University, Pokrovsk

Nowadays, businesses use multifunctional, heavy, and complex web
applications that require specific web technologies. Frequently, product complexity is
decreased by dividing it into small simple parts, so-called components that isolate
some subsystems from others. This component-based approach reduces complexity,
improves the system structure, and increases teamwork effectiveness.

The component approach develops in two fields: JS frameworks and at a lower
level - HTML5 WebComponents.

The aim of the work lies in identifying the most promising approaches in
component development, creating and studying reuse components on a test web
application.

The research object is JS frameworks and JS libraries with an implemented
component approach.

The research subject is ways of components implementation in different
frameworks.

First, we analyze and specify the requirements for the test web application. It
represents the website of an educational institution that has an authorization system, a
database, and the feature of viewing, adding, and editing information. Data entry and
other operations require the appropriate components.

Then, we review the rollout of the component approach in web development.
Initially, the web application complexity has been mainly regulated on the server by
dividing it into separate pages. After AJAX and related technologies were introduced,
developers were able to refuse of switching between different web application pages.
Single-page applications (SPA) appeared. The logic of client SPA applications
becomes more complex, and sometimes it is even more complex than on the server.
A possible solution to this complexity may lie in further separation of the logic into
components and its isolation within a single page or document.

JavaScript code included on the page has access to the same global object. Like
other programming languages, JavaScript has scopes that provide some privacy level
to the function code. These lexical scopes are used for the isolation of variables and
functions from the other global environment.

Many JavaScript frameworks and libraries start using the MVVC model (Model-
View-Controller), which helps implement the component approach. The key goal of
applying the concept is to separate business logic (model) from its visualization
(representation, view). This separation increases reusability.

Some existing JavaScript frameworks and libraries based on the component
approach are described below.

AngularJS is an open-source JavaScript framework designed for developing
single-page applications. It is used for the extension of browser applications based on
the MVC template. The framework functions with an HTML page that includes
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additional attributes (directives) and links input/output areas of the page to a model
that represents regular JavaScript variables. The parameters of these variables are set
manually or get from static or dynamic JSON data. Version 1.5.x was enchanced with
components that almost completely replace directives.

Angular 2.0 is significantly different from the previous version, and almost
everything is rethought here. Many differences are caused by the fact that it uses ES6
with annotations or types, and the TypeScript language. An Angular 2 application
consists of components and represents their tree. The idea is similar to
WebComponents, even the markup of Angular 2 components is placed in the Shadow
DOM. The components and services themselves are ES6 classes with annotations.

React.js is an open JavaScript library for creating user interfaces designed to
solve the problems of partial web page content updating, which emerge during the
development of single-page applications. React.js features: one-way data transfer (a
component cannot change directly the properties transmitted to it, but it can change
them via callback functions), virtual DOM, JSX language.

Vue is a progressive framework for creating user interfaces. Unlike monolith
frameworks, Vue is designed for gradual implementation. Its core primarily solves
view-level tasks, which simplifies integration with other libraries and existing
projects. Another important Vue concept is components, and this is one of the most
powerful Vue features. Components extend basic HTML elements, allowing
encapsulation of reusable code.

Conclusions. The research course included considerations of advantages of the
component approach in web applications, as well as studies on modern Javascript
frameworks and libraries that allow using the component approach in development,
and their advantages. It should be noted that Angular 2.0 is the best option for
development because the entire implementation is written in components that have a
weak connection with others and can be reused.

References
1. Kaufman N., Templier T. Angular 2 Components. PacktPublishing, 2016. 168 p.
2. Freeman A. Pro Angular. Second Edition. Apress, 2017. 788 p.
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BUKOPUCTAHHSA 3ACOBIB SMIIIAHOT'O HABYAHHA
B 3AKJIAZTAX BHIIIOI OCBITH
3anyoscua I'.B., k.¢h.-m.H., Ooy.,
Haguanvno-nayrxosuti npogeciiino-nedazociunuii incmumym
Vipaincvkoi inoceneprno-nedazoeiunoi akaoemii, m. baxmym

VY mporieci MiATOTOBKU CTYJICHTIB BUKOPUCTOBYIOTHCS K TPAJUINMHI, TaK 1
1HHOBAIII}HI 3acO0M HAaBYaHHS, TOMY IOCTa€e mpobiemMa eeKTUBHOTO TIOETHAHHS Ta
BUKOPUCTAaHHA y HaBYAJBbHOMY TIpolieci 3aco0iB TpaJMIIIHHOTO, KOMI IOTEpPHO-
OpIEHTOBAHOTO, JWUCTAHIIIMHOTO Ta MOOUIBHOTO HaBUYaHHA. BupimeHHIM 1Ti€i
mpoOJeMU € BIPOBAKEHHS HOBOI (opMU opraHizarii HaBYAIBHOTO MPOIECY —
3MIIIAHOTO HABUYaHHS, SIKE CYMPOBOKYETHCS IMOENHAHHSAM PI3HUX TEXHOJOTIH Ta
CTparteriii HaBYaHHA (OYHOTO, AUCTAHIIHOTO, MOOLTLHOTO, OHJIAaH-HaBYaHH:) [1].

B cyuyacHux ymoBax HaiyacTillle BUKOPUCTOBYETHCSI OH-JIaliH HaBYaHHsS. AJie
Jy>K€ 4acTO BHUKJIa/Ja4ul MOMIYar0Th, IO MIAXIJ 10 OH-JailH HaBYaHHS HE CIPAIbOBYE
Tak €(pEeKTUBHO, K ayJJUTOPHE HABYAHHSI.

3wmimane HaBuyaHHS abo Blended learning — 1ie ocBiTHIM HampsiM, B pamKax
SAKOTO CTYJCHTH MAloTh 3MOT'Y OTPUMYBATH 3HAHHS SK CaMOCTIHHO, TaKk 1 OYHO 3
BHKJIaJa4deM. 3MilllaHe HaBYaHHS € BIJIHOCHO HOBUM ITiJIXOJOM Y CBITI BHIIOi OCBITH
B YkpaiHi. Takuil miAXi Ja€ 3MOry KOHTPOJIOBATH Yac, Miclle, TeMIH 1 HUISIXU
BHUBUYEHHS MaTepiainy. [lepeBaru takoi opmu HaB4aHHS [2]:

— CTYJICHT Ma€ 3MOTYy OBOJIOJIITH OCHOBHUMH HOBUMH 3HAHHSIMHU CaMOCTIHHO 3a
JIOTIOMOTOI0 €JIEKTPOHHUX PECYpCiB, a Ha AyJUTOPHUX 3aHATTSIX 3aKPIMTUTH BUBUCHUN
Mmarepian;

— peani3yeTbCsl MNPUHUUIT 1HAMBIAYaJbHOTO MIAXOAY 1O CTYAEHTa IpH
BHUBYEHHI MaTepialy pi13HOi CKJIaIHOCTI;

— BPaxOBYIOTHCS 1HAMBIIyalTbHI MOXJIMBOCTI CTYJCHTIB IIMOJAO CIPUUHSTTS
1H(bOopMaIii;

— CTUMYJIOE€ThCS BUPOOJICHHS y CTYJ/ICHTIB HaBUKIB CAMOHABYAHHS Ta MOIIYKY
1H(bOopMaIii;

— EKOHOMIsl 4Yacy Ha 3aHATTSIX BUHECEHHSM OKpPEMHUX TE€M Ha CaMOCTilHE
BHUBYCHHS,;

— B3a€EMHUW KOHTPOJIb 3a MPOIIECOM HaBYaHHS K 3 OOKy BHKJajada, Tak 1
CaMOKOHTPOJIIO 3 OOKY CTYICHTA;

— MOCTIMHUMA JOCTYN O HABUYAJbHUX MarepiaiiB 1 MOXIHUBICTh MOCTIMHOTO
YAOCKOHATIOBAHHS 3HAHb 1 HABUYOK;

— TIABUIIEHHS SKOCTI KOMYHIKAI[ll M1’ CTYJIEHTOM 1 BUKJIAJJaueM.

HuHi icHye mmpokuili BUOIp IHCTPYMEHTIB IJisi Oprasi3auii HaBYaJlbHOTO
nporiecy. [loenHaHHs Ta BUKOPUCTAHHS TEXHOJOTIM TPaJUIIITHOTO, KOMII FOTEPHO-
OpPIEHTOBAHOTO, IUCTAHIIIMHOTO Ta MOOUIBHOTO HABYaHHS JAa€ 3MOTY CYTTEBO
BJIOCKOHAJIMTH TPOIIEC HAaBYAHHS, 3MIHUTH PETPOJIYKTHBHE 3aCBOCHHS 3HAHb HA
aKTUBHY MISUTHHICTH IOJO OBOJIOJIIHHS BMIHHSMH 1 HaBHYKaMU Ta 3a0€3MEUUTH
€(eKTUBHICTB 1 AKICTh MATOTOBKA MalOyTHHOTO daxisiis [3].

3MmilmaHe HaBYAaHHS TMOEAHYE TIEPEBard TPAAMIIIHHOTO, KOMIT FOTEPHO-
OpPIEHTOBAHOTO, JUCTAHIIITHOTO Ta MOO1JILHOTO HABYAHHS.
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Tpanumiitai 3acoOM HAaBYaHHS € OCHOBHMMH B 3aKjaJaxX BHWIIOI OCBITH.
HapyanpHi miapydHUKH 1 TOCIOHUKH, Pi3HI BUJIM HaBUYAJIBHO-METOJMYHOI JIITEPATypH
BUKOPHUCTOBYETHCS 1 HAOYHO, 1 3 KOMIT IOTEPHOIO MIATPUMKOIO. Ajie e(EeKTUBHICTD
BUKOPUCTAHHSI TPAJUIIMHUX 3ac00IB HAaBYAaHHS B TMOEAHAHHI 3 KOMII IOTEpPHO-
OpIEHTOBAHUMH 3aCO0aMU 3HAYHO 3POCTAE.

HoBi koM’ roTepHO-OpI€EHTOBaHI 3acoOM HaBUaHHS MOXHA PO3MOJIIUTH Ha
TaKl HalpsIMU: TEOPETUYHI MIATOTOBKA, MPAaKTUYHA MiArOTOBKA, JOMOMIXHI 3ac00H,
KOMIUIEKCHI 3aco0u HaB4aHHs. BakimuBe micie B oprasizaiiii HaB4aJbHOI IisIIBHOCTI
BIIIrparOTh MYJIBTUMEIIWHI 3acO0M HaBUYaHHA, SIKI JAalOTh 3MOTY IMIpAIfOBaTH B
IHTEPaKTUBHOMY PEKMMI Ta 3a0€3MEeYNTH YYACHUKIB HAaBYAIBHOTO MPOLIECY PIZHUMHU
BUJaMU MOJAHHs MaTepiary — TeKCT, rpadika, 3ByK, BiJ€O.

JlucraHiiiiHi 3aco0M HaBYaHHSA MOXXYTh B II€BHIIM Mipi MOJIETIOBATH AiSUIbHICTD
BHUKJIaJladya — TOJAaHHS HABYAIBHOTO MaTepially, opraHizaiis poOOTH IIOAO0 HOTO
3aKpPITUICHHS], KOHTPOJIb 32 HABYAJIBHOIO JIISITbHICTIO TOLIO.

Mo01s1bHI 3ac00M HaBYaHHSA JIal0Th 3MOTY BIIPOBAAUTH HOB1 (JOPMHU OpraHizallii
HaBYaHHA, 5Kl Iepe10ayaroTh KOMYHIKaIlilo cy0’€KTiB HaBYaHHS MIXK cOOOIO 1 ITiJT 4ac
3aHATH, 1 mo3a HuX. J{o mmx 3aco0iB BITHOCATHCS: MOOLIBHI JIOJATKH, MOO1NIBHI
caliTu, coIllalbHI Mepexi, MeJaroriyHi mporpamHi 3acoOH, JOMOBHEHA pPEabHICTD
TOIILIO.

Tak, 8 HHIIIII Buknagayi (iHOA1 CyMICHO 31 CTYJICHTAaMHU B PaMKax BUKOHAHHS
KypCOBHUX, KBaM(piKaiitHUX poOIT) MOCTIMHO JOMOBHIOIOTH METOJIUYHI €JIEKTPOHHI
pecypcu 3 JUCIHUIUTIH PO3pOOKaMH MYJbTUMEAINHUX HaBYAJbHUX TMOCIOHUKIB,
JOBIJTHUKIB, B1JICOPOIUKIB TOIIIO.

Pi3HOMaHITTS pecypciB  €JIEeKTPOHHOI CKJIaJOBOI  3MINIAHOTO HAaBYAHHS
BIJIKpUBA€ HOBI MOXJIMBOCTI MPE3EHTAIlll HAaBYAJIILHOTO MaTtepiajly B JOCTYIHIM Ta
mikaBiid (opmi. EXeKTpOHHI TEXHOJOTIi 3/1aTHI 3HAYHO MOJINIIMTH 1 ONTHUMI3yBaTu
YMOBU OTPUMAaHHS 3HaHb. AJle 3aJIMIIAETHCS IIe 0arato MUTaHb MO0 KPaIioro
BUKOPUCTAHHS TEXHOJIOT1H /7151 €EeKTUBHOCTI HABYAJILHOTO MIPOILIECY.

Jliteparypa

1. Kyxapenko B.M. Teopist Ta npakTtuka 3mimanoro HasuanHs / B.M. Kyxapenko, C.M.
bepesencrka, K.JI. byraiiuyk Ta iH.; 3a pea. B.M. Kyxapenka — XapkiB: «Micekapyk», HTY
«XIII», 2016. — 284 c.

2. Jliceupknii K.A. Moneins 3MilIaHoro HaB4augs B cucrteMi Buioi ocsit / K.A. Jlicenpkuii
// MIXKKyIbTypHa KOMYHIKaIlisi B €BpONEHChKOMY MOBHOMY BuMipi : MaTtepianu II MixHapoaHoi
HayKOBO-TIPAKTHYHOI 1HTepHeT-KoH(epeHuii. — Ne4. — 2015. [Enextponnuii pecypc] — Pexum
nocrymy: http:// irbis-nbuv.gov.ua

3. Tkauyk I'.B. Ananiz 3aco0iB 3MIIIaHOTO HaBYaHHS y Mpolleci MiArOTOBKM MalOyTHIX
yuuteniB iHpopmatuku / I'.B. Tkauyk, H.M. Crenenxo // HaykoBuii yaconuc HITY imeni M.IL
HparomanoBa. Cepist 5. Ilemaroriuni Hayku: peainii Ta mepcrnektuBu. — Bumyck 60. — 2018. — C.
173-176.
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BUKOPUCTAHHS ISPRING SUITE IJ1S1 CTBOPEHHSA
MYJbTUMEIIHMHOT O HABYAJIBHOI'O IIOCIBHUKA
3anyoscua I'.B., k.¢h.-m.H., Ooy.,
Qininnosa F0./]., 3006y8au euujoi ocgimu 0py2020 pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Vkpaincvkoi inogceneprno-nedazociunoi akaoemii, m. baxmym

B nmanmii dac 1mugpoBi OCBITHI pPeCypcH AO3BOJSIOTH 30araTUTH MPOLEC
HABYaHHS, [OMOBHIOIOYM HOTO PI3HOMAaHITHUMHU MOKJIMBOCTSAMU KOMITFOTEPHHUX
TEXHOJOT1H, poONATh WOTro MpH IbOMY OLIBII I[IKABUM 1 NpUBAOIUBUM IS
CTyACHTIB. BUCOKHUII CTYIiHb HAOUYHOCTI MPEACTABICHOTO MaTepiaidy, B3a€EMO3B'sI30K
PI3HUX KOMIIOHEHTIB KypCy, KOMILJIEKCHICTh Ta 1IHTEPaKTUBHICTH pOOJIATH IU(POBI
OCBITHI pecypcd HE3aMiHHMMHU TMOMIYHMKAMH 1 A CTyJeHTa, 1 A BUKIajaya.
3aBASKA KOMIUIEKCY PI3HOMaHITHUX MYJIbTUMEIIMHUX MOXKIIMBOCTEH, IpoILIeC
HaBYaHHS CTa€ O1IbII €()EKTUBHHM 1 I[IKAaBHUM.

MynbTUMEIIMHUN HaBYAJIbHUN MOCIOHUK — 1€ KOMITIOTEPHUN IeIaroriyHui
MporpamMHuil 3aci0, KWW CIyrye i 1HIUBIIyaJIbHOTO HaBUYaHHSA 1 JO3BOJIIE B
oOMexeHii (opMi TecTyBaTh OTpUMaHI 3HAHHS 1 BMIHHS CTyJeHTIB. Bubip
IPOrPaMHOr0 MPOAYKTY JJIsi HOro po3pOOKU € HEJNEeTrKuM 3aBaaHHAM. KpiM HasBHOI
(YHKI1OHATBHOCTI, HASBHOCTI METOJUYHOI MIATPUMKH, HEPIAKO BUPIMIATEHUMU
apryMeHTaMHu CTalOTh BapTICTh MPOTPaMH, HAasBHICTb OE3KOIITOBHOI a00 MpPOOHOI
BepcCli.

Ha cphoroaHimHii A€Hb PUHOK MPOTPAMHOIO 3a0€3MeUYeHHs Jisi pOo3pOOKHU
€JIEKTPOHHUX HABYAJIBHUX IOCIOHUKIB HEYXWJIBHO PO3MIMUPIOEThCA. 1o HalOIbII
NOMYJIIPHUX TIporpaM  BigHOcAThCs  1Spring  Suite, Moodle, Adobe Captivate,
REDCLASS Course, Document Suite, Easygenerator, CourseLab ta 6araro iHImx.

Byno mnpoBeneHo aHami3 MOXKIMBOCTEH PI3HUX MporpaMm Jjsi CTBOPEHHS
€JIEKTPOHHOTO HABYAJIBHOTO TMOCIOHMKA JUIsi CaMOCTIMHOI POOOTH CTYJEHTIB 3
muciuiuiiHg «OCHOBH €HEpPro Ta pecypco30epeskeHHs». 3p00JIeHO BUCHOBOK, 10 IS
JAHOTO KYpCy 3pYYHO CTBOPUTH MYJIBTUMEIIMHUNA TIOCIOHMK CHCTEMaMH,
3aCHOBAaHMMHM HAa  BHUKOPUCTAHHI  IHCTPYMEHTAJIBHMX  3ac00iB  3arajibHOTO
npu3HaueHHs — makera Microsoft Office (3okpema, mporpamu PowerPoint) 1
nporpamMu i epeTBOpPeHHs npeseHTailiii PowerPoint y dopmar durern — iSpring
Suite.

ISpring Suite — me mporpama aisi po3pOOKH JUCTAHIIMHUX KYPCIB, SIBJISE
co0010 HalIp THCTPYMEHTIB AJiI CTBOPEHHS IHTEPAKTHUBHUX €JIEKTPOHHUX KYpCIB 3
TeCTaMH, ONMUTYBAHHSIMH, IHTEPAKTUBHUMHU E€JIEMEHTaMH, a TaKOXX aydio- Ta Bieo
cynpoBojioM. [Iporpama konBeprye PowerPoint-mpe3eHraiiii B IiJIiCHI HaBYaJlbHI
KypcH, iHTerpoBati B 0ynb-siky SCORM / AICC - cymicHy cucTeMy AMCTAHIIITHOTO
HaByaHHs [1].

[HcTpy™MeHnTH iSpring nsi CTBOPEHHS KypCiB BCTAHOBIIOIOTHCA B Gdopmi
HaaOynoBu nis PowerPoint. Bei pynkuii iSpring noctynHi Ha okpemiit BKJIaLl, 10
JI03BOJISIE TIEPETBOPIOBATH MPE3CHTAIll] B HABYAJIbHI MaTepianu npsimo B PowerPoint.

OcHOBOIO HaBYAJILHOTO Kypcy 1Spring € mpe3eHTarlis, creopeHa B PowerPoint.
[Ipu wouBepraiii kypcy B ¢dopmar Flash, iSpring 3abesneuye miaTpumMKy BCIX
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edektiB PowerPoint: animaniii, epextiB nepexony, SmartArt-¢piryp 1 HaBiTh TpHUrep-
aHIMaIlii Ta rineprnocuiaHb. [loBHA MiATpUMKA TpUTep-aHIMAIN € YHIKaJIbHOIO
0COOJIMBICTIO MPOAYKTIB 1Spring.

Opniero 3 mepeBar €JIEKTPOHHOTO KypCy € MOKJIMBICTb aKTHBHOTO
BUKOPHCTAHHS MYJIBTHMEIIHHUX pecypciB. iSpring mo3Boisie  JodaBaTH B
IpE3CHTAIllI0 MyJIbTUME 1A 00'€KTH, SIKI JOCUTh CKJIaJHO (ab0 B3araji HEMOKJIMBO)
BcTaBuTH 3acobamu PowerPoint.

[Topsn 3 iHdoOpMaIi€ro, BKIOYEHOIO B HABYAIBHUN KypcC, CTyACHTaM
3Ha00JATHCS TOATKOBI MaTepianu mo Temi. lle MoxyTh OyTH METOIWYHI BKa31BKH,
KHUTH, KpeciieHHs. Knonka «[locunanHusy Ha maHesi IHCTPYMEHTIB 1Spring 103BOJISIE
MPUKPIILTIOBATH J0 Kypcy ¢aitnu 1 BeO-ToCHIaHHs.

Takox MOXJIMBO MPUKPIIIIIOBATH N0 Mpe3eHTaii (aimm pizHux (opmaris,
BKurovarouu .doc, .pdf, .jpg 1 6arato iHmmx. /711 BeO-mocuians MOKHA HAJAITYBAaTH
CIIOC10 BIIKPUTTS: B TOMY K BIKHI a00 B HOBOMY BIKH1 Opay3epa.

CtBOopeHuil HaBUaJbHUN KypC BIIOOpaXKA€THCS B CHEIAIBHOMY ILIEEP]
(puc. 1). 3oBHIMHINA BUMISLA 1 (QYHKI[IOHAIBHI MOXJIMBOCTI IIeEpa MOXYTh OyTH
1HMBITyaJIbHO HAJAIITOBAHI 1Jisi Kypcy. Kpim Toro, Mo>kHa 10J1aTy B IIEEP JIOTOTHUII
Ta 1H(OopMaIlio Mpo I0MOBigaviB Ta aBTOPIB.

n
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Pucynok 1 — HanamryBaHHs mieepa CTBOPEHOTO NOCIOHHUKA

[Ipn 3aBaHTaXeHHI HABUYAJHLHOTO KYpPCy B IHTEPHET BAXKIMBO 3a0€3MEUYUTH
3aXMCT BMICTY B1JI HECAHKIIIOHOBAHOTO JOCTYMYy. 1Spring MPOMOHYE YOTUPU BUAH
3aXMCTy KypCy: Tapojb; BOASHUN 3HAK, OOMEXEHHS 3a 4acoM; OOMEXEHHS IO
JIOMEHY.

3a3Buuaii epeKTUBHUI €NEKTPOHHUIN KypC BKIItOUa€ B ce0€ HE TITBKH CIIalIu 3
HaBYaJbHUMHU Marepiajiamu, a ¥ TEeCTH JJIsl NEPEeBIPKM 3HAHb CTYJEHTIB. 1Spring
JTI03BOJISIE TIBUJKO CTBOPIOBATH 1HTEPAKTHUBHI TECTH 1 OMUTYBAaHHS 3a JIOMOMOTOIO
BOy/10BaHOIO 1HCTpYMEHTY 1Spring QuizMaker.

CTBOpeHM eIEeKTPOHHUN HaBYAILHUHN MTOCIOHUK MOJIETIIUTD MPOIeC HaBYaHHS
CTYJICHTIB CBOEIO CTPYKTYPOBAHICTIO, MPOCTOTOIO HAMMKMCAHHS, aJallTUBHICTIO.

Jliteparypa
1. [Inardopma ans opranizauii AucTaHuiiHOro HaB4aHHs 1Spring [Enekrponnuii pecypc]. —
Pexxum noctymy: https://www.ispring.ru/ispring-learn
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THTEPAKTUBHUM IVIAKAT SIK EJJEKTPOHHUHA OCBITHIM
3ACIb HOBOI'O TUI1Y
3anyoscua I''B., k.¢h.-m.H., Ooy.,
Hlanaiixin A.IO., 3006y8ay suwoi oceimu,
Haesuanvro-nayrkosuii npogpecitino-nedazociunuti incmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

CydacHi Tmemaroriydi METOAM HaBYaHHS BXKE BaXKO ysIBUTH 0e3
MyJbTUMEAINHUX 1HTEPAKTUBHUX TEXHOJOTIH, SKi JO03BOJIAIOTH BUKOPHCTOBYBATH
TeKCT, rpadiky, aynaio, Bileo, MyJIbTUIUTIKAIII0O B PeXuMi aianory. BisyanpHUil 1
3BYKOBHMI CYIpPOBIJ JOMOMAaraiTh AakTHUBI3yBaTH OOpa3HE MUCJICHHS YYHIB, MIO
crpus€e OUIbLI IUTICHOMY CHOPUMHATTIO JOCTIAKYBAHOTO MaTepiaiy 1 IiJBUICHHIO
SIKOCT1 OCBITH TI€IarOTIYHOTO TPOIIECY.

Cepen cydacHMX MYJIbTUMEIIMHUX 3acO0IB  HaBYaHHS MOMYJSAPHICTIO
KOPHUCTY€EThCS IHTEPAKTUBHUMN IJIAKAT SIK «EJIEKTPOHHUN OCBITHIM 3aCi0 HOBOTO THUITY,
AKUM 3a0e3reuye BUCOKUUM piBEHb 3aJ(it0BaHHs 1H(GOPMAIIHHUX KaHATIB CIPUUHSTTS
HAOYHOCTI HaBuajgpHOTO Tpouecy» [1, 2]. IntepaktuBHumii mnakar (II1) B mepury
4yepry NOKJIMKaHUM 3a0€3MeUnTH BUCOKHUI pIBEHb HAOUHOCTI HaBYAJIbHOI'O MPOLECY.
[HdopmartiitHO-KOMYHIKAIIAHI ~ TEXHOJIOT1i  JIO3BOJISIIOTH ~ peali3yBaTH  HOBI
TEXHOJIOT14HI PIIICHHS JJI1 CTBOPEHHS 1HTEPAKTUBHOIO IJIaKaTa.

OcHOBHE NpU3HAYEHHS IJIaKaTa — HAOYHE YsABJIEHHs iHpopmamii. s Toro,
100 €JIEeKTPOHHMIM HABYAJbHMUI IUIAKAT BIAMNOBIIAB OCHOBHOMY NPHU3HAYEHHIO, BIH
MOBUHEH BIMOBIAATH HACTYITHUM JUIAKTUYHUM BUMOTaM:

- CTBOPIOETHCS 3 TIEBHOI TeMHU (200 ii YacTUHM);

- MICTUTh ~ MIHIMYM  TE€KCTy (OCHOBHMII  TEKCT  BIJOOpa)Xa€eTbCsi B
«MPUXOBAHOMY» PEKHUMI MOKAa3y);

- peTebHO MPOoayMaHa CTPYKTYpa BIAMOBIIHO JIO JIOT1KK MO/IaHHS;

- BOJIOJII€ HEJIHIWHOT CTPYKTYpOIO, IHTEPAKTUBHICTh Tiependavae mnepexia 1o
Oy/b-5IKO1 YACTUHU TaKOTO TIJIaKaTa;

- MPOAYMaHU JU3alH, PETENbHO MiAI0pani mIpu@T 1 KOJTipHA raMMa;

- SIKICHI rpadiyHi, ayjio, BiieoMaTepiaim.

OcHOBHI eTanu po3poOKM 1HTEpaKTUBHOro miakara: 1) BubOip temu III; 2)
BU3HAYCHHS IIUJICH 1 3aBllaHb; 3) po3poOKka ciaiiia-«3actaBkuy»; 4) miadip NoTpiOHUX
MyJIbTUMEAIMHUX MaTepianiB; 5) ontumizanis [I1.

EnexTpoHHI HaBYalbHI IJIAKaTH OYBAalOTh OJJHOPIBHEBUMU 1 OaraTopiBHEBUMU.
Le 3anmexuTh BiJl 00CATY BMICTY, IO PO3MIILYETHCS HA HHOMY.

OpHopiBHEBUI IIakatr sBisie co00K0 poOouyy 00JacTh 3 1HTEPAKTUBHUMH
efneMeHTaMu. Y poOodiil 00JacTi po3MIITy€EThCS Ha3Ba IUIaKaTa, TEKCT, LIIOCTpAIlii,
aHiMarii, MOJeNl, TPUBUMIPHI 00'€KTH 1 T.M. IHTEpAaKTUBHI €JIEMEHTH SBIISIOTH COOO0I0
KEepyIo4l KHOIIKH, TEKCTOBI TIIEPIOCHIaHHS, TpadiuHi 300pakKeHH-TINEPIIOCHUIIaHHS,
€JIEMEHTH 3 TPUTePaMH TOLIO.

bararopiBHeBuli TIIaKat sBISE€ COOOK0 CYKYIHICTH IUIaKaTa IEPIIOTO PiBHS
(mock Ha 3pa3oK MEHI0) 1 MOB'I3aHUX 3 HHUM I1HIIMX OJHO- a00 OaraTopiBHEBUX
MJlaKatiB, OKpeMux ¢aiiiB, BeO-pecypciB 1 T.0. 3a JOMOMOTOK IHTEPAKTHUBHUX
€JIEMEHTIB OPTaHi30BYETHCS «PEXKUM TMPUXOBAHOTO 300paKEHHS», KOJIH TpHU
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HATUCKaHHI Ha I1HTEPAKTUBHUN €JIEMEHT 3'SBISETHCS TOSICHIOBAIIBHUMA TEKCT.
I'nepnocunanHs J03BOJIAIOTH IMEPEXOJAUTH HA 1HINI Mpe3eHTalli, TEeKCTOBI
JIOKYMEHTH, Bifcodaiinu, ayaiodaiiam, BeO-pecypcH.

IcHytoTh  pi3HI  TEXHOJIOTII  CTBOPEHHS  IHTEPAKTHMBHOIO  IIJlaKkaTa.
HalinommpeHimuid 10AaTOK AJii CTBOPEHHS €JIEKTPOHHUX HaBYAJIbHHUX ILJIAKATIB —
Mmaiictep mnpeseHtaniii Microsoft PowerPoint. III Mo)kHa CTBOpUTH TakoX B
cepenoBuill mporpamyBaHHsi Scratch. [Ins ctBopennst III 3pydHO KopucTyBaTucs
cnemianizoBanumu cepBicamu. Jleski 3 wux: Glogster, Scribblemaps, Popplet,
RealtimeBoard, ThingLink, Speakingimage, Padlet, Pinme, Prezi.

[TpoBiBIIK MOPIBHSIbHY XapaKTEPUCTUKY OHJIaH-cepBICiB 1711 cTBOpeHHs 11,
oopamm  ThingLink [3] — cepBic, IO A03BOJIIE TIEPETBOPIOBATH CTATHCTHYHI
KapTUHKU B IHTEPAKTHUBHI 00'€KTH, A€ AJs KOXKHOTO 00'€KTa Ha 300pa’keHHI MOXKHA
BUOpaTH 1 BCTAaHOBUTH TOCWJIAHHS Ha BeO-CTOPIHKY, MPE3CHTAIlil0, ayaio, BiJeo.
Inakmie kaky4yu, cepBiC CTBOPIOE 1HTEPAKTHUBHI MYJIbTUMEJIMHI IJIaKaTH, Ha SKi
HAHOCSITHCSI MapKEpH.

3a momnomororw cepBicy Thinglink Oynu CTBOpeHi IHTEpaKTHBHI IUIAKaTH 3
KOMIT'IOTEPHUX JUCHUIUIIH Ha Aekiibka TeM. [Iporec mporpamuoi peamzarii 11
«Bumn komm'totepHoi rpadiku» CKIagaBcs 3 JIEKUIBKOX €TamiB: BHOIp OCHOBHOTO
300paKeHHsI i1 1HTEPaKTUBHOTO IUIakaTta; BHOIp KHOMOK (IKOHOK), IO
HAKJIaJAl0ThCsl HA IHTEPAKTUBHUX TUIAKAT; HAIIOBHEHHSI MaTepiajioM KOXHY KHOTIKY;
CTBOPCHHSI IOAATKOBUX MMOCUJIAHb.

3acTOCyBaHHSI Cy4YaCHUX MYJIbTUMEIIMHUX 3aco0iB HaBUaHHS, a came
IHTEPaKTUBHHUX IUIAKATIB, KOMIKCIB, COpPHSIE IMIJIBUILIECHHIO €(EKTUBHOCTI HABYaHHS,
KpaIioMy 3aCBOEHHIO CTy/ICHTaMU HABYAJILHOTO MaTepiaiy.

Jlitepatypa
1. XKenizusak JI. IHTepakTHBHMH IUlakaT sSK cyd4acHuiM 3aci0 HaBuaHHS [EnexkrponHwuii
pecypc]. — Pexxum moctyy: http://osvita.ua/school/lessons_summary/edu_technology/38576
2. Ilaxina LIO., Inpina O.1. [HTepakTHBHI MJIaKaTH B OCBITHIN JisIbHOCTI [EnekTpoHHMIA
pecypc]. — Pexxum noctymy: https://archive.kpi.kharkov.ua/files/48550
3. Thinglink — caiit. [Enexkrponnuii pecypc] — Pexxum noctymy: https://www.thinglink.com
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BITPOBAI)KEHHS IHOOPMAIIMHUX TEXHOJIOI'TH B
MPODECIVHINA JIAJbHOCTI POBITHUKIB 3AJII3HUYHOI'O
TPAHCIIOPTY
3emcoros M.B.,euxnaoau, 3a6idyeay Gi00LIeHHAM,
baxmymcokuii konedoic mpancnopmuoi ingppacmpykmypu

3 MeTol MiABUIIEHHS €(GEeKTUBHOCTI POOOTH 3ali3HUYHOTO TPAHCIOPTY
VYkpainu, TpOBENEHHS €IWHOI TEXHIYHOI TMOJITHUKH B Traimy3i iHpopMaTu3alii,
ONTHMI3aIlli BUTPAT HAa PO3POOKY, BIPOBAKEHHS Ta EKCIUTyaTallio iHpopMaIiitHo-
TEJICKOMYHIKAIIITHIX CHCTEM Ta TEXHOJIOTIH, MiABUIIECHHS €(EKTUBHOCTI 1HBECTHIIIH,
aKIlOHEpHE TOBApPUCTBO «YKpaiHChbKa 3ali3HULIS» MPOBOIUTH P 3aXOJiB, CEPen
SKUX:

— BIOPOBa[KCHHS ABTOMAaTH30BaHOI CHCTEMHU KEpPYBaHHA BaHTAXHUMHU
nepesezenHsmu (ACK BIT V3);

— IOETaNHE CTBOPEHHS €JIEKTPOHHOTO JOKYMEHTOOOITY B cdepi BaHTaKHUX
[IEPEBE3CHB;

— 1oOyJ0oBa KOPHOPATUBHOI aHANITUYHOI CHUCTEMH 3 BaHTAXHUX Ta
MacaXUPChKUX IEpeBe3eHb Ha 0a3l €IMHOTO CXOBHINA JAaHUX Ta 1HPOPMAIIHMHOTO
noprainy; MoOyJoBa MEpUIOi 4Yepru €IUHOI Mepexl Mepeaadl JaHuX 3aji3HULb
VYkpainu (EMILJ] V3);

— CTBOPEHHSI MEPLIOT YePTH KOPIOPATUBHOI CUCTEMH 1HPOPMALIIAHOT OE3MEKH.

ABTOMaTH3aIlisg PoOOYMX MiICIlb, IIO TICHO B3aEMOJIIIOTH MiX C00010, Ha
BITUM3HSHUX 3a113HULAX TPOBOAMIACS TEXHOJIOTIYHO Ta OpraHi3aliiHO KOMIUIEKCHO,
CTBOpIOIOYM €IuHYy KoMepuiHy miacuctremy ACK BII V3, 3abesneuyroum ii
B3a€EMOJIII0 3 OTIEPATUBHO-IUCIIETYEPCHKOI0, (PIHAHCOBOIO Ta THITUMU MiJCUCTEMaMHU.
[Tpuznauenusam komepuiitHoi miacucremu ACK BII V3 € ynpaBniHHS BaHTaXHOIO 1
KOMEPIIITHOIO pOOOTO Ha 3aM3HUINX 1 1X Migpo3aiigax A0 sAkoi BXxoasTh APMu
TOBApHUX KacHUpiB, MPUHOMO37aBaIbHUKIB, IPUHMATIBLHUKIB MOI3/1B, JTUCIETYEPIB -
Baropo3noAUTHLHUKIB 1 1HImM. Ak HOBul enemeHT B IC APMiB peanizyerbes QyHKITIs
aBTOMAaTH3allli IMATOTOBKM JIOKYMEHTIB. HeoaMiHHOI yMOBOK peamizailii Iri€ei
¢byHKuii € opranizaiis equHoi 6a3u nanux (bJl) 00'ekra ynpaBiiHHS Ta opraizaris
¢aiinis-kinacudikaropis IC APMiB ynpaBmiHChKUX TMpariBHUKIB. KoHIenTyanbHa
BinMiHHICTE APMy Ha ocuHoBi I[IEOM Bin mpocto [IEOM mnonsirae B ToMy, 1m0 B
APMi Biakputa apxitektypa [IEOM ¢yHKkIioHanbHO, (PI3UYHO Ta €pProHOMIYHE
HAaCTPOIOIOTbCS HAa KOHKPETHOro KopucTyBaua (mepcoHanbHe APM) abu rpymy
KopucTyBauiB (rpynose APM).

BnpoBamxennss eannHoi cucremu o0poOku nanux AT «Ykpzanizauis» (ACK
BII V3-€) € dpynnameHTaIbHUM KPOKOM 0 3MIHM TEXHOJIOT1i pOOOTH Ta YIpaBIiHHS
BUPOOHUYHMM MPOIECOM B aOCOIOTHO YCIX TOCTOIapCTBaX 3a13HUYHOI rajy3i.

€nuna iadopmamiitna cucrema ACK BII V3-€ 3paTtHa BUpIimmMTH CKITaIHI
3aBHaHHS 3a0€3MEUCHHs] EKCIUTyaTaliitHoi poOOTH 3ali3HUYHOTO TPAHCIIOPTY B
yMoBax pedopMmyBaHHS Tany3l, Ha 1I OCHOBI MOXXHAa BHUOYIOBYBAaTH 1HIII
(GyHKIIOHANIbH1 CUCTEMH, SIK1 HaBITh MPONIOHYBATUMYTh YIPABIIHCHKI PIIICHHS.

Cepelr OCHOBHHX IIepeBar HOBOi IHTETPOBAHOI CHCTEMHU:

— TIABUIICHHS JOCTOBIPHOCTI iHQoOpMaIlii 3a paxyHOK CKacyBaHHS OOMiHY
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MaHUMH MDXK IICTHOMA 3aI13HULISIMU;

— TIJBUIIECHHS JOCTOBIPHOCTI Ta OMIEPATUBHOCTI PO3PAXyHKIB Ta 3BiTiB;

— 3MEHIIEHHS KIJIBKOCT1 PI3HUX JIOBIJIOK 3a paXyHOK KOHIIEHTpallii iHpopmarii
B €JIMHIN 1HGOpMaIliiHIN Oa3i.

JIns koMepIiitHOTO rocrofapcTBa YKp3ali3HUIl CTa€ MOXKIIMBUM OpraHizailis
po0OOTH MO TepeajpecyBaHHIO BaHTAXIB Ha NUIAXY MPSIMYBaHHS; HANpallbOBYETHCS
iH(opMaris Il TPOBEACHHS MapKETUHTOBUX JOCHIIKEHbB; 3IIMCHIOETHCS KOHTPOJIb
3a BaHTQXHUMH, 30KpeMa, KOHTPEWJIEPHMMH TOi3JaMH Ha BCbOMY MUIAXY
NpsIMyBaHHS;, y cdepl TpaH3UTHUX TIEPEBE3CHb, CTAHINI BXOJYy Ta BHUXOIY, IO
3a3BUYAil 3HAXOAATHCA HA PI3HUX 3alI3HULAX, KOPUCTYIOUUCH CHUIHHOIO
iHdopmariiiHoto 6a3oro, Temep Oe3mocepeHhO «0adaTrh» pPoOOTYy OIHE OTHOTO B
PEXHUMI PEaIbHOTO Yacy.

BBenennss eauHOi 1HQOpMAIIITHOI CHCTEMH TaKOX CHpHUSAE MOKPAIICHHIO
B3a€MOJIIi YKp3adi3HUIl 3 BAHTAKOBJIACHUKAMHM Ta BaHTAXOBIJAIMPABHUKAMH 32
pPaxyHOK CIPOIICHHS POOOTH 3 EJICKTPOHHUMH TEPEBI3HUMH JOKYMEHTAMH Y
BHYTPIIIHHOMY Ta TPAH3UTHOMY CIIOJIyYEeHHI.

Y JOKOMOTHBHOMY TOCIOAAPCTBI CHPOIIYETHCA IJIAaHYBaHHA Ta 0OpoOKa
MapHIpyTiB MalIUHICTIB, 001K POOOTH JIOKOMOTHBIB 1 JOKOMOTHBHHX OpUTraj MiX
3aTI3HUISIMH.

VYrpaBiiHHS BaroHHUM TOCIOAAPCTBOM MalOTh MOXJIMBICTH O€3MOCEPEIHbO
0auuTHU CTaH BaroHHOro mapky (06e3 oOMiHYy 1H(pOpPMALI€0 MK 3aJTi3HHUISIMHU) MpU
MEPECUJIaHHI HECHPABHUX BAaroHIB B PEMOHT Ta MNpu OOJIKYy MpoOIriB BaroHis,
YHACIIJJOK YOTO CIPOIIYETHCS KOHTPOJIb HaJ BarOHHUM TAapKOM Ta MOKPAIIyEThCS
TOYHICTb 1 ONEPATUBHICTH 1HPOPMALI] 11010 TEPMIHIB Ta IKOCTI PEMOHTHHUX POOIT.

['onoBHe  ympaBniHHA  IHQOpMaUmIMHUX  TexHoJoridi Ta  ['ojoBHMI
iH(popmaniiiHo-o0uncmoBanbHuil HeHTp AT «YKp3ami3HULS», BUKOPUCTOBYIOUH
enquHy 1HGopmMaliiHy OazoBy cucteMy ACK BII VY3-€, MamTh MOXIUBICTH
3MIMCHIOBATH €IMHUM KOHTPOJIb 3a JIOTICTUKOK Ta yHIidikamiero podoTH
3aJII3HUYHOTO TPAHCIIOPTY.

BucHoBku. €nuHa aBTOMAaTHM30BaHa CHUCTEMa KEpPyBaHHS BaHTAXKHUMU
MEePEeBE3CHHAMU cTasla (YyHIAMEHTOM IS IEHTPaIi30BaHOTO KEPYBAaHHS Taly33i0 B
OTIEpaTHBHOMY PEKUMI B MacIITadax BCie€l YKpaiHu.

Jlitepatypa

1. 3y6enko B.O., HypymraeBa P.P.OcobmuBoCTi yIOCKOHAJICHHS  KOPIMOPATUBHOL
iHpopMaliiHOi CHUCTEMH Ha 3aJIi3HUYHOMY TpaHCHOpPTi//BicCHUK €KOHOMIKM TpaHCHOPTY 1
npomucioBocTi. — XapkiB: YkpJIA3T, 2015. - Ne52.-c. 110-114.

2. Hanpsimu BripoBapkeHHs [T Ha Tpancnopti — [HpopmariiiHi TEXHOIOTI Ha TPaHCIOPTI:
[EnexTponnwuii pecypc] — Pexxum noctymy: https://pidruchniki.com/ (nata 3sepuenns: 16.11.2020).

3. Odiuiitnuii Be6-caiit AT «Ykp3anizuuus» [Enextponauil pecypc] — Pexxum nocrymy:
http://uz.gov.ua/ ( nara 3BepHenns: 16.11.2020).
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3ACTOCYBAHHSA ®IBNYHOTI'O EKCIIEPUMEHTY JJIsA
MOHITOPUHI'Y EOEKTUBHOCTI BUBOPY ITAKETIB
KOMIT'FOTEPHOI'O MOJAEJTFOBAHHA
Jlimsinosea M.b., 0.neo.n., x.¢h.-m.H., ooy.,
bynamos O.C., 3nunyxin A.O., 3000y8aui suwoi ocgimu,
Xepconcwvka ¢inia Hayionanvnoeo ynisepcumemy
Kopabnedyoysanus imeni aomipanra Makaposa

Ha meit yac icHye Ouiblle AecsiTKa MOMYJISPHUX TMaKeTiB KOMII'IOTEPHOTO
mozemoBanHs (IIKM), KoxkeH 3 SKHX pO3BUBAETHCA CBOIM LUISXOM, HAapOUIYHOUH
¢dbynkionan, 3atpebyBannii Ha npaktwmi [1, 2]. Tlpm iX po3poliii peam3yrThes
MEBHI QJITOPUTMH PIIICHHS HAyKOBO-TEXHIUYHUX 3aBAaHb, 37IaTHI ONTHMAJILHO
3aJIOBOJIBHUTH TMOTpeOu KopuctyBauiB [3]. OmgHak HaBYaHHS KOMITIOTEPHOTO
MOJICJTFOBaHHS K PO3POOHUKIB, Tak 1 KBadi(piKOBaHMX KOPHUCTYBAUiB, 3aJUIIAETHCS
HENPOCTUM (4aCTO €BPUCTUYHUM) TPUBAIUN POLECOM.

Bucoka BapTICTh NakKeTIB MOJEIIOBAaHHS B CYKYIIHOCTI 3 3aKpHUTICTIO
IPOrPaMHOT0 KOAY, CTBOPEHOTO0 PO3pOOHUKAMU CEPEIOBUIIIA MOJEIIIOBAHHS, 3 TOUKH
30py HaBUaHHS HE JIal0Th MOXJIMBOCTI MO3HAHOMHUTUCS 3 BHYTPIIIHBOIO CTPYKTYPOIO
[IKM, 3 tumu mnpoOieMaMu, 3 SKUMH aBTOMATHUYHO TIOBMHEH CHPABIATUCS
IHCTpYMEHT MoJjieitoBanHs. [laHa mpobGiema B BUPOOHHYUX yMOBax, 0€3 CYMHIBY,
YCYBA€THCS MUIAXOM 31CTaBICHHS PE3yJIbTaTiB MOJEITIOBAHHS 3 JAHUMH, OTPUMAHUMHU
Ha EKCHEpPUMEHTAJIbHIM YCTaHOBLI. AJleé HaiyacTille BUPOOHUYUN EKCHEPUMEHT
3IMCHIOETHCS OAHIEID 0CO00K0, @ HOro MOJAEIIIOBAHHS - 1HIIMM. [HXXeHep-TIporpamicT
Ma€ CIpaBy TUIBKM 3 17€aJbHUM O00'€KTOM 3 OOMEXKEHHMM HaOOpOM MapameTpiB,
HaJlaHUX EKCIepPUMEHTATOpOM. BiH He MOXe OIIHUTH BHECOK BCIX I1CTOTHHX
YUHHUKIB, SIKI BIUIMBAIOTh Ha POOOTY Mozeni. Y ToWl ke 4Yac QaxiBelb, SKHM
MPOBOJIUTh EKCIEPUMEHT, HE 3aBXKJIW KOMIICTCHTHMM B HaJaHHI JaHUX s
3a0e3MeYeHHs] ONTUMAJIBHOIO TPOLECY MOJEIIOBaHHSA (HE 3HA€ MOXKIUMBOCTEH
CepeIoBHILa MOJIETIOBaHHs). B pe3ynbTari Moenb KopucTyBaya MOXe MPU3BOAUTU
710 HEKOPEKTHOI MaTeMaTUYHOT CUCTEMI, SIKYy CBIJJOMO HEMOXJIMBO BUPIIITUTH.

TomMy po3poOHUK IporpaMHOTro 3a0e3Me4eHHs MOBUHEH OyTH KOMIIETEHTHH B
MOCTAHOBLI (PI3UKO-TEXHOJIOTTYHOTO €KCIIEPUMEHTY Ta OIIHII HOT0 pe3ysbTaTiB AJis
MOPIBHSUIBHOTO aHali3y MOKJIMBOCTEN, MPOIYKTUBHOCTI 1 TOYHOCTI BiJTBOPEHHS
pIlIeHHS PI3HUX MaKeTiB MoJemoBaHHsA. Hamu mpononyeThes miaxia 10 GopMyBaHHS
JaHO1 KOMIIETEHI1 Y MalOyTHIX 1HXEHEPIiB-IPOrpamicTiB Ha OCHOBI 3aCTOCYBaHHS
(13UYHOTO EKCMIEPUMEHTY Ha 3aHATTIX 3 KOMI'IOTEPHOTO MOJIeNtOBaHHsS. B naHuii
yac B YHIBEPCHTETaX METOJWYHO 3a0e3leyeHa 1 IIHUPOKO 3afisHa KOMIT'IOTEpHA
MIATPUMKA OCBITHBOTO MPOIECY 3 (PI3UUHUX 1 TEXHIYHUX JUCHUIUTIH. Y TOM ke 4Yac
TeXHOJOTisI (OpPMyBaHHS KOMIICTCHIi 3 KOMITIOTEPHOTO MOJCIIOBaHHS 3
BUKOPUCTAHHAM (DI3UKO-TEXHIYHOTO EKCINEPUMEHTY SK B YKpaiHChKUX, Tak 1 B
3apyOKHHUX YHIBEPCUTETaX MPAKTUYHO HE 3aCTOCOBYETHCSI.

3anponoHoBaHa HAMU METOJIMKA CKIIAJA€THCS 3 HACTYIHUX €TalliB:

1. caMocCTiiiHE TIPOBENICHHS CTYACHTOM (DI3UYHOTO EKCIIEPUMEHTY;

2. MOJICTFOBAHHS JTAHOTO €KCIIEPUMEHTY 3 BUKOPUCTaHHAM JieKiibkoxX [TKM;

3. 3icTraBneHHs pe3ynabTariB Bukopuctanux [IKM 3 pesynbpratamu (izugHoro
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EKCIIEPUMEHTY, TMOMNIYK MPUYUHU I1X MOXKIJIMBUX PO3ODKHOCTEH, HAJIAr0KEHHS
MOJICJICH;

4. NOpIBHAUIBHUI aHaNi3 pe3yJbTaTiB MOJICTIOBAHHS, BUSBJICHHS NepeBar i
HEJI0IIKIB KOKHOTO0 3aa1ssH0ro [TKM.

[IponoHyeThcs po3risaaatu Moaudikaii 3aaa4, Mo € HauOUIbII MOMTUPEHUMHU
1 IpUCYTHI B OUTbIIOCTI 610mioTeK cTanaapTHUX Mojened [TKM (nanpukiaz, 3agada
MOJITY TiJIa, KKHYTOTO MiJ] KyTOM J0 TOPU30HTY).

Jlisg sIKiCHOTO HaBYaHHS HEOOXIJHO, MO0 CTYAEHT AETalbHO 3pPO3YMIB, SIKU
O0COOJIMBOCTI MOXE MaTH MOBa MOJETIOBaHHA. TOMYy KOPHCHO 3MYCHTH WOTO
OMHUCYBaTH MOJENI W Ha HAWOLIbII HU3BKOMY PiBHI - B TeKCcTOBil (opmi. Came B
TakoMy (opmarti 103BoJIsI€ TpoBOANTH HaBuaHHs nakeT OpenModelica. B Toit ke yac
HE TOTPIOHO ITHOPYBAaTH MOXJIMBOCTI KJIACHYHMX TMAKETIB MaTeMaTUYHOTO
MozemoBanHs, Takux sk Mathcad. O3naueni maketu (OpenModelica i Mathcad), mo
MalTh  PpI3HI OPUHIUIIA  OpraHizaiii Mporecy MOJEIIOBaHHA, JOLUIBHO
BUKOPUCTOBYBATH JUIsl MOPIBHSUIbHOTO aHamizy mokiuBocted [TKM. Ilpu mpomy
MOXYTh BHUKOPUCTOBYBATHCS 3aBAaHHS HE TUIBKH 3 PI3HUX po3AUIB (izuku (3
MEXaHIKH, €JICKTPUKHU, ONTHKU Ta 1H.), @ 1 eKCIEPUMEHTAJIbHI 3aBJIaHHS OY/b-IKUX
IHIIMX TMPEIMETIB, B KypCl SKUX IMepeadaueH0 BUKOHAHHS J1abOopaTopHUX poOiT, a
TaKOX EKCIIEPUMEHTH, 1110 MPOBOJSTHCA B paMKaX KypCOBHX Ta JMUILUIOMHHUX POOIT
(BIAMOBIAHUH MPUKIIA]T JUTUIOMHOTO TIPOEKTY HABEJIEHO B pOOOTi [4]).

3anponoHOBaHa METOJWKA 3aCTOCYBaHHS CKCIEPUMEHTY Ha 3aHATTAX 3
KOMIT'FOTEPHOT'O MOJIENIIOBaHHS 111 MOHITOpUHTY edekTuBHOCTI BUbopy [1KM mix
yac TMIAroTOBI MaNOYTHIX pPO3POOHUKIB MPOTrpaMHOrO 3a0E3MEUCHHS Ma€ Taki
nepeBaru. [lo-niepiie, popmye KoMIEeTeHI[I0 BUOOPY 1 OIiHKK MoxuBoctei [TKM
JUTSI BUPIIICHHS TTOCTaBJICHOTO 3aBnaHHA. [lo-apyre, BUHWKAe HaBUK aHATITHIHOTO
31CTaBJI€HHS YMOB MPOBEJICHHS BUPOOHUYOr0 €KCIEPUMEHTY 1 BUXIIHUX MMapaMeTpiB
JUI  KOMIT'FOTEPHOTO MOJICIIIOBAHHS, BMIHHSA BHUIIATA (PAaKTOPH, CYTTEBI IS
nociipkyBaHoro mporecy. Ilo-tpere, mocsin anamizy IIKM Ha oCHOBI peaabHUX
3aBJAaHb € OCHOBOIO JUIsl TMOJAJIBIIOT PO3POOKM CYy4acCHOTO CTaHJIApTy B 00JacTi
MOJICITIOBAHHS.

Jliteparypa
1. Maniep P.B. KoMmmnberoTepHOE MOAEIMPOBAHUE: MOJEIMPOBAHUE KAaK METOJ HAY4YHOIO
[IO3HAHUA. Komnsrorepusie MOJEIU u Ux BUJIBL. Hayunsrii JJIEKTPOHHBIN

apxuB. URL.: http://econf.rae.ru/article/6722 (nara 3Bepuenns: 07.10.2019).

2. Konecos 10.b. Maremarnueckoe MOJeIUpOBaHUE THOPUIHBIX JAUHAMUYECKUX CHCTEM:
yue0. [Tocobue. CII6. : U3n-Bo IonurexH. yH-Ta, 2014. 236 c.

3. Camoswmii M.IL., Tlogompuropa H.B. Ta iH. XMapo opieHTOBaHi OCBiTHI cepelOBHIINA Y
HaB4aHHI ¢i3uku Ta iHGopMaTHKH: KojekTuBHAa MoHorpadis. Kponusnunpbkuii: 11 «Exckito3us-
cucteM», 2019. 372 c.

4. Politicin B.M., Shtanko O.D., Litvinova M.B., Karpova S.O. Energy recovery device for
the internal combustion engine // Naukovyi visnyk Natsionalnoho hirnychoho universytetu. 2017.
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25


http://econf.rae.ru/article/6722

METOAUKA BUKJIIAJAHHSA BA3 JAHUX
Menvnixosa H.O., suknaoau,
Cnos’sincbkuti (haxosuti KoaeoHc mpancnopmuoi ingpacmpykmypu

3anponoHOBAaHO  METOJAWKY BHUKJIQJaHHS 0a3 JaHUX JUIsl  CTYJICHTIB
crietiasibHOCTI  «TemekomyHikarii Ta paaioTexHika». PaaioTexHika € OCHOBOIO
1H(popMaIiTHO-KOMIT FOTEPHUX TEXHOJIOTIH, K1 OXOIUTIOIOTH BC1 MPoOJIeMH Tiepeadi,
npuiiomy, oOpoOKku Ta 30epiraHHs iH(opmarii, a 00’€KT HAyKOBOI [iSJIBHOCTI
¢daxiBis — HayKOBE BHMBUYCHHS MEXaHI3MIB, CHCTEM 1 KOMIUJIEKCIB YIpPaBIiHHA, a
TaKOX PO3pOoOKa, TEXHIYHE 0OCITYyTOBYBaHHS Ta BJOCKOHAJICHHS KOMIT FOTEPU30BaHUX
cucteM oOpoOkH 1HpOopMAITii.

Jlst BXO/DKEHHS B MalOyTHIO CHEIIalibHICTh CTYICHTH IMITYIOTH PO3POOKY
iHpopMariiHoi 0a3M JaHMX BIACHOTO MIANPHUEMCTBA, Ha MPUKIAAlL SIKOTO 1
IPOBOJUTKLCS TOJIajbIla MoeTanHa nodynosa 6asu nanux. CkiaaaHa Juisl CIPUNRHATTA
pesiiitHa Teopisa 6a3 JaHUX MEPEeoCMUCIIeHA 1 T0-HOBOMY C(pOpMYJIbOBaHA Y BUTJISI
MIPOCTUX TIPUKIIA/IIB.

[TonsiTTss mpo 06a3u JaHMX TOBUHHI BBOJUTHCS Ha OCHOBI 3alliKaBJIECHOCTI
BUKOPUCTAHHA Yy TMPAKTUYHIN AISUTbHOCTI, HANIPUKJIIAJ, HA MIANPUEMCTBI 0aThKIB a00
Ha MIIPUEMCTBI, Ha SIKOMY CTYACHT MPOXOUB MPAKTHUKY.

Jl71st o0y 10BU MPOTOHYIOTHCA TaKi €Taru:

1. Inest ctBopeHHs mianpuemcTBa (cdepa AisIbHOCTI, IPOAYKI[IS YU HOCTYTa).

2. ®opmyJOBaHHS OCHOBHHMX 3ajad, SKI MOBUHHA pPO3B’SI3yBaTh MalOyTHS
CUCTEMA Ha MIANPUEMCTBI.

3. B110ip ocHOBHMX 00’€KTIB Ha OCHOBI 3alPONOHOBAHUX 3a/1a4.

4. BuOip OCHOBHUX O3HAK 00’ €KTIB.

5. IToOynoBa iHTerpailii 00’€KTiB 3a JOMOMOTOIO MPOIECIB.

6. [ToOynoBa 3B’ SI3KIB.

7. Po3poOka inTepdeicy i CHCTEMHU 3BITHOCTI.

Ha mnepmiomy erami mpaiffoe irpoBa TEeXHOJOTIsA: iMiTamiiiHa Tpa — «Bu
(cTyneHT) — KEpiBHUK MIANPUEMCTBA HAJAHHS TEJICKOMYHIKAIIMHUX MOCITYT»,
nuaaKkTU4dHa rpa «SkOu Bu (cTyAeHT) BUPIIIIM BCTAHOBUTU CHCTEMY YIIPaBIIIHHS
MOCIyraMu Ha MmiaAnpueMcTB». CTyJIEHT OMUCY€e TEXHOJIOTIIO HamaHHsa mocayr. Llei
MIATOTOBYMI €Tall J103BOJIsA€ C(POPMYBATH 3arajibHE YSIBJICHHS MPO MiIMPUEMCTBO.
Hanani Bcl eranu JEMOHCTPYIO Ha OTPUMAHHI TEJIEKOMYHIKAUIMHUX TOCIHYT, SKI
PEryiIol0Th BIAHOCHMHM MK ONEpAaTOpaMH, MpOBaliepaMH TEIEKOMYHIKAIINd 1
CIOKMBA4YaMH TEJIEKOMYHIKAIITHUX MOCTYT.

Ha ocHOBiI mepimioro eramy BHUHHUKAalOTh 3ajadi, MOB’S3aHI 3 ISUTHHICTIO
MINPUEMCTBA. 3po3yMiio, o TmpobieMa ¢GoOpMyJIOBaHHS 3ajlad PO3POOHUKAM
BJIACHUKOM € TPAAMIIIHHO BaXXKOID, TOMY O3HAWMOMIJICHHS CTyJEHTa 3 TaKolo
npo0JIeMaTUKO0, TaKk OM MOBHUTH, 3CE€pelUHU OyJe NyXe KOPUCHUM Y MOJajbIIii
nisibHOCTI. Ha nmpyromy erarni CTyA€HT BUCTYIA€ K TTOCTAHOBHHK 3ajlay, a Jlajl sk
PO3pPOOHUK.

CdopmoBani 3a7adi Ha TPETHOMY €Talll MalOTh OyTH 3alHMCAHUMU Y BUTJISAIL
MPOCTUX YW CKIAAHUX peueHb. CTyIeHT MOBUHEH OOpaTH IMiJIMETH 1 MpsAMi JOJIaTKH,
SIK1 BUPQ)KEHI 3a JIOIMIOMOTOX0 IMEHHHKIB. 3BICHO, 1€l METOJ] MO>KE BUSIBUTH HE TUIBKU
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aKkTyanpHl 00’€KTH, SKi OepyTh ydacTh y 3a/Jayax, a ¥ BUAAJIUTH 3aiiBl y mporueci
PO3pPOOKH.

Jlns mpencTaBieHoi Ha pyroMy eTari 3ajadi npoBeaeMo aHami3. Hanpuknan,
3a 3aMOBJICHHSIM a0OHEHTA HaJaHHS IMOCTYT (BIIKIIOYEHHS 1HTEPHETY) NMPUIIUHUTH
Ha 3a3HAYEHUH  CTPOK 3a YMOBU BHECEHHS a0OHEHTHOI IUIaTH 3a IMepioj
BIIKJIIOUEHHSI Ta OIUIaTH IIi€l mociayrd. MaemMo o0’ekTh (3aMOBJICHHS, aOOHEHT,
OCIyra).

YerBeptuit etan. OnucyemMo axkTyalbHI BJIACTHUBOCTI (O3HAKH) OOpaHHUX
00’exTiB. Hanpukiman, 6a3a ganux ckiagaerses 3 Ta0muin: 1) ABOHEHT (OcoGoBuii
paxyHok, IIIb kmienta, O3naka BrnacuHuka [lOpuamuna/®@izuuna ocoba], Haszpa
Bynuii, Homep Oyaunky, Homep kBaptupu, Jlata miaxkirodeHHs);

2) ABOH. ®I3. OCOBA (OcoboBmii paxynok, IIIb xmienta, [larta
HapOKCHHS);

3) ABOH. IOPUJI. OCOBA (HaitmenyBanusi 6anky, Oco0oBull paxyHOK,
Opranizariiis);

4) CIIIBPOBITHUKMU (Ilocana, ITIb cniBpobiTHHKa, J[aTa poOodoro yacy).

[I’stuit etan. s iHTerpamii B KUTTI MDK 00’€KTaMHu MPaIOIOTh IPOIIECH,
noOy0BaH1 00’ €KTHU, MOXKJIMBO CTaHYTh TAOJIUIISIMH, & MOXKE TTOAUIATHCS Ha IEKIIbKa
Tabnuilb, mpolecu OyayTh ¢hopMyBaTH 3B’sI3KM MDK TaOnmuisiMu. Ha ganomy erari,
y’K€ HEMOXJIMBO OOINTH camy Teopito Hopmamizalii. i1 poOOTH 3 HOpMaTbHUMU
(dbopmamu Tpeba 10JaTH BUSHAUYEHHS 3B’ SI3KY 1 IOHATTS PO KIFOYOBE IOJIE.

[Hoctuit eramn. Jleski 3B°s13KM Bke MOOYA0BaHI M1 YaC BUKOPUCTAHHS NEPILO],
Ipyroi Ta TpeTboi HopMainbHUX (GopM. [eski Tpeba noOyayBaTtu st 3B’SI3KYy MIX
00’exktamu. Hanpukiaz, Oyze omiiara mociyr uyepe3 kacy abo uepe3 OaHK TOIIO.

Po3yminHg HOpMmanbHUX (opM 1 NOpUHOMIY TOOYAOBH 3B’S3KIB Mailke
JOCTaTHBO I aJ€KBATHOTO YSBJICHHS OCHOB 0a3 JaHMUX CTyACHTaMHU. AJle HaBiTh Y
CIPOIIEHOMY BHWIJISIII HOpPMalibHI (OPMHU TOBHUHHI CIPUUMATHUCS HE TMPOCTO SIK
MpaBujIo, MO MOTpedye MEXaHIYHOrO 3armam’ sITOBYBaHHS, a K HEOOXIJIHICTh, SKa
PO3B’sI3y€ TIEBHI TPOOJIEMH.

CrpoMmuii etan. 3 ypaxyBaHHSIM MOOa)aHb KiHIIEBUX KOPUCTYBayiB OYyIyeTbCS
1HTEpdeEiic.

BucHoBkn. Ha o0CHOBI 3amporoHOBaHOI METOAMKHA OyJlIO TPOBEIACHO
MOTepeIHINi aHami3 1H(OJOTIYHOT CTPYKTYpHU ISIIBHOCTI MIANPHEMCTBA HaJIaHHS
TEJEKOMYHIKAIIHUX TOCIyr 1 MOoOyIOBaHI YAacTHMHHM MPOEKTy Oa3um naHux 0e3
BUKOPHUCTAHHS CKJIAJHUX BU3HAUYEHb 1 €JIEMEHTIB TEOPil peNsiiiHuX 0a3 JaHuX.

[TominiieHHsT 3aCBOEHHS TEMATUKHM HA OCHOBI METOJAMKH OyJiM BHUSBIEHI SIK
CTaHJAAPTHUMH METOJaMU OIIHIOBAHHSI, TaK 1 3a JOIIOMOTOI0 TECTOBUX METOJIUK.

Jlitepatypa
1. IlInopteko O.B. Po3pobka 6a3 manux CYBJ[ Microsoft Access: Ilpaktukym s
CTYJCHTIB BUIIUX Ta Y4HIB MpodeciiHO-TEeXHIYHUX HaBYaIbHUX 3akiafiB — K.: BugaBauunii nim
«Konmop», 2018. — C. 4-6.
2. Taitmapxu B.1., I3Bapin 1.B. basu nanux B iHpopmarniiiaux cucremax — Kuis: «Ykpainay,
2018. - C. 114-116.
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AHAJII3 MACHITABOBAHOCTI HAPAJIEJIBHUX AJITOPUTMIB
MATPUYHOI'O J1OBYTKY
Haszaposa 1. A., k.m.u., ooy.,
Knumenxo A.FO., 3006ysau suwoi oceimu opy2o2o pigHs,
JIBH3 «/[oneybkuil HayioHAIbHUU MeXHIYHUl YHigepcumemy, [10Kkposcvk

Matpuii Ta omepailii HaJ HUMH I[IUPOKO BUKOPUCTOBYIOTHCS IIPH
MaTeMaTUYHOMY MOJICIIOBaHHI HAWPI3SHOMAHITHIIIMX TPOIECIB, SBUIL 1 CHUCTEM, a
TaKOXX CKJIAJal0Th OCHOBY OaraThOX HAyKOBUX pO3paxyHKiB. 3Bakarouu Ha
OOYHUCITIOBAIEHY TPYAOMICTKICTh, MAaTPUYHI OOYHCIICHHS € KIIACHYHOIO 00JIaCTIO
3aCTOCYBaHHS TMAapaJebHUX KOMITIOTEpiB. 3 OJHOTO OOKy, BHKOPHUCTAHHS
BHCOKOIIPOAYKTUBHUX TMapajeIbHUX CHUCTEM JI0O3BOJISIE ICTOTHO  TiABUIIUTH
CKJIQJIHICTh 3aBJiaHb, SIKI PO3B’A3YIOThCS. 3 I1HIIOTO OOKY, Yepe3 CBOE JIOCTAaTHBO
npocte (OpMYIJIOBaHHS MAaTpU4YHI orepallii HaJaloTh MPEKPACHY MOKJIUBICTH IS
3aCTOCYBaHHA Ta PO3BUTKY OararboX NPUIMOMIB 1 METOMAIB Teopii mapaieabHUX
00YHCIICHb.

Hexait o6uncmoerbess MaTpuuauii 1o0yTok C = A X B ju1st 1BOX KBaJpaTHUX
IIUIbHUX MaTpullb A Ta B po3mipy m:

C=AXB,Cij = ,7,"=1air><brj, (1)
ne A = ||ag[|, B = ||by|. € = [|ei;f|. &.j = 1,m.

[TocnigoBHI alropuTMu, 1O peanidyloTh onepamito MJI 3a dbopmynow (1)
HA3UBAIOTh CTAHJAAPTHUMH 200 TPAJAMIIIMHUMU HA BIIMIHY BiJ] MIBUAKOTO MHOXKECHHSI
Ha OCHOBI pekypcuBHOro ainroputmy llltpaccena.

OOGuuciaoBaNbHA CKIAIHICTh MOCHIIOBHUX anroputmiB MJI C = A X B i
BXI1JIHUX JJAHUX PO3MIPY M CKJIAJa€:

1) Tpamuniiini anroputMu — O(m3);

2) mBUIKE MHOKEHHs 3a MeTooM lllTpaccena — @(mlogg) = O@(m?81) a6o 3a

. . 4
meronioM llItpaccena-Konnepemira-Binorpana — ©(m!o9z) = @(m?37°).

Jlns GaraTbOX METOJIB MATPUYHUX OOYMCIIEHb XApaKTEPHUM € IMOBTOPEHHS
OIHUX 1 THX >X€ OOYMCIIOBaJIbHUX MAifl AJIg pI3HUX €JEeMEHTIB Marpuub. Jlanuii
MOMEHT CBITYUTH MPO HASBHICThH Napajei3My 3a JaHUMHU [P BUKOHAHHI MATPUYHUX
PO3paxyHKIB 1, IK Pe3yJbTaT, pO3MapaieltoBaHHs MATPUUHUX OTEpaIliii 3BOJAUTHCS B
OUTBIIOCTI BHUIAJKIB JO PO3MOALTY OOpPOOTIOBAHMX MATPHUIb MK IPOIlECOpaMu
BUKOPUCTAHOT OOYMCITIOBAIBHOI CHUCTeMH. Bubip cmocoby pos3mnoairy MaTpHilb
NPU3BOAUTh JO BU3HAYCHHS KOHKPETHOTO METOAY MapajielbHUX OOYHUCIIEHb;
ICHYBaHHSI PI3HUX CXEM pO3MOAUTY [aHUX TMOPOJDKYE UM psAJ MapaiebHUX
AITOpUTMIB MaTpuyHUX oOuucieHb [1-3]. HaiGinpmr 3aranpHi 1 IMIMPOKO BiIOMI
CrocoOM PpO3MOJUTy MaTpullb 0a3ylThCS Ha PO3AUICHHI JaHUX Ha CMyTrH (3a
BEPTUKAIUIIO a00 TOpPU30HTAILI0) a00 Ha MPAMOKYTHI (pparmeHTu (0s10km). Takum
YUHOM, 3a CIIOCOOOM PO30UTTS JAaHWUX METOJM MATPUUYHOTO MHOKECHHS MOJIUISIOTHCS
Ha Taki kiacu (puc. 1): 6mokosi (chessboard block) ta crpiukosi (block-striped):
ropH30HTANBHI (FOWWISE) abo BepTuKaibHi (columnwise).

B noxnani po3rasgaroTbes mapaniesibHi alfOPUTMH Ta iX MPOrpamHi JTOAATKU
U1 ABOX OJiokoBuX anroputmiB: KeHHoHa Ta dokca, CTPIUKOBUX 13 TOPU3OHTATILHUM
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Ta BEPTUKAJIbHUM PO3OUTTAM Ta [Js MOJIAIrOpUTMIB Ha 0a3zl PEeKypCHUBHOTO
mBuakoro MHoxkeHHs llltpaccena, momudikamiss MJ[ Kennona mjas TpuBUMIpHOT
CITKH Ta JUISI PSIMOKYTHUX MaTpPHIIb.

Eessis

Pucynoxk 1 — [Ipuknanu po30UTTS e1eMEHTIB MaTpULb

J171s1 KOYKHOTO 3 aJITOPUTMIB PO3pOOICHO OOUMCITIOBATILHI CXEMU BiTOOp aKEHHS
HA KOHKPETHI TOMOJIOTIi MapajeibHuX apXIiTeKTyp 3 TOIMOJIOTISIMH Kinblie, 2D-Top Ta
rinepky6. OTpruMaHO aHATITUYHI BUpa3H JUisl 0a30BUX JUHAMIYHHUX XapaKTEPUCTHUK
AKOCTI  MapajesiMy: KOe(DIlieHTIB NPUCKOPEHHs, S, Ta epekTuBHOCTI, E), ,
3arajJbHUX BUTpAT Ha mapaienism, Ty Ta MPOBEJACHO eKCIEPUMEHTANIbHI TOCTIIKEHHS
B cepenoBuili Microsoft Visual Studio 13 3actocyBannsim C++ Ta iHTEepdeiicy
nepeaadl nosigomisieHb y Bepcii MS MPI. Ha ocHoOBI TeopeTMuHuX 3acaj
130€(pEKTUBHOIO aHaJ3y MPOBEICHO JOCHIKEHHS pEabHOI Ta aCUMIITOTHYHOI
MacmTabOBaHOCTI PO3pOOJEHUX NapajieIbHUX aAITOPUTMIB Y BIJIMOBIIHOCTI 0
pO3Mipy 3aj1adi, KUIBKOCTI TPOILIECOPIB Ta TUMYACOBUX MAIIMHO-3aJIEKHUX KOHCTAHT
TaKMX SK: JATEHTHICTh Ta Yac Ha Mepeady CiIoBa Yy Mepexi 3’ €THaHHS MPOIIECOPIB Yy
napajieibHii cucTeMi Ta BenuauHu Quiomy [2-3].

BucHoBku. YV nokiazi HaBeeHO Pe3yJbTaTH PO3B’sI3aHHS aKTyalbHOI 3ajadl
po3po0KKM Ta aHamizy e(eKTUBHOCTI/MacmITabOBaHOCTI MapajebHUX aJlfTOPUTMIB
MaTPUYHOTO JOOYTKY Al OOYMCIIOBAIIHUX CUCTEM 13 PO3MOJUICHOI0 Mam’ATTIO.
[IpoBeneHi mOCHiKEHHS AO3BOJISIIOTH 3pOOUTH BUCHOBKH, IO YKOJIEH 3 HABEJCHUX
QITOPUTMIB HE Ma€ CYTTEBUX IEpeBar nepes] IHIIMMH B 3arajbHOMY BHUIIAIKY, TOOTO
JUTsL IOBUIBHMX MMapaMeTpiB 3adadl 1/ad0 mapanenbHOi cCUCTeMHU. Ajle BUKOPUCTAHHS
130€(DEKTUBHOTO  aHAI3y JO3BOJMJIO MNOOyAyBaTH o00acTi  Tak  3BAaHOIO
MPIOPUTETHOTO 3aCTOCYBaHHS JJISI KOHKPETHOTO MapasiebHOTO alrOpuTMy, TOOTO
BU3HAYUTH Takl HaOOpU MapaMeTpiB, € HOro AMHAMIYHI XapaKTEPUCTUKH CTalOTh
KpaIIMMHU HIX Y 1HIINX, 32 paXyHOK TOPiBHSHHS 3aralbHUX HAKJIaTHUX BUTpPAT.

Jliteparypa
1. Grama A., Gupta A., Kumar V., Karypis G. Introduction to Parallel Computing. —
Addison Wesley, 2003. — 856p.
2. IlapanenbHi OTHOKPOKOBI METOJM YMCENIBLHOr0 po3B’si3aHHs 3a1aui Komri: MoHorpadis /
JLII. ®enbnman, [.A. Hazaposa. — Honeusk: [IBH3 «lonHTY», 2011. — 185 c.
3. Hazapona L.A., ImutpieBa O.A. IlapanenbHi o04YHcIeHHS: HaBYaIbHUNA MOciOHUK / LA.
Hazaposa, O.A. JImutpieBa. — [Tokposcek: JIBH3 «lorHTVY», 2020. — 246¢.
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PO3POBKA TA JOCJIIKEHHA E@EKTUBHOCTI ITAPAJIEJIBHUX
AJI'OPUTMIB PO3B'SI3AHHSA 7/KOPCTKUX 3AJAY KOLIT AJIA
MYJbBTUKOMIT'IOTEPIB
Hasaposa 1.A., k.m.u., ooy.,
JIBH3 «/[oneybkuil HayioHabHUU mexHiuHul yHigepcumemy, [10kpo6cvbk

OcCHOBHI TeHJIeHIIii TTPH MOOY/I0B1 CyYaCHUX YHMCEIBHUX METOIIB PO3B'SI3aHHS
3amaui Komr s cucteM 3BHYatHHX J:[H(bepeHumHHx piBusnb (C3/IP) mos's3ani 3
npoOyiieMaMy JKOPCTKOCTI 1 BEJIMKOi p03M1pH00T1 NPAaKTHYHUX 3aBAaHb [1-2].
Hp06neMa e¢(eKTHBHOCTI YHCEJIIBHOTO IHTETpyBaHHA Yy OaraThb0X BHUIAJKaX
BUPIIIYETHCS 32 PaXyHOK 3aCTOCYBaHHS MapajienbHuX oOuncnens. OHAK, 3BAKAIOYU
HAa OCOONMBOCTI UHMCEIBHMX METOMIB 1 apXiTeKTypH 6araTonpouecopHHx
OOYHCITIOBAIbHUX CHUCTEM, MapayiefibHa pealizallisi YUCeIbHOrO 1HTETPYBaHHS SIBIISE
c0o000 HETPUBIAIBbHY 3a7a4y 1 TAKOXK BUMArae OKpeMoro JOCH1KEHHS.

B noknani HaBeeHO pe3ysibTaTH NPOCKTYBAHHS Ta aHalizy peaiizaiii
napajieJibHUX aJITOPUTMIB PO3B’sI3aHHS MMOYATKOBOI 3a]a4yl HA OCHOBI HEABHUX a0o0
HaIlIB'SIBHUX YMCEIIbHUX CXEM, IMOOYJIOBU iX BIJOOpaKEHHS Ha apXITEKTypu 3
PO3MOIICHOIO MTaM’ITTIO, OI[IHKH SIKOCT1 3aCTOCYBAHHS Mapalienizmy.

Posrnsimaerbest  umcenbHe po3B’s3aHHsA  3amadl  Komn, acomiiioBane 3
po3B’s3anHsM C3 1P nepiioro mopsiiaky 3 BiJOMUMHU MOYATKOBUMH YMOBAMU:

"= F(x,5(x)), 7 (x0) = ¥, (1)
7€ TIpaBa YacTHMHA CUCTEMHU € B 3arajlbHOMYy BUIAJKy HENIHIHHOIO (DYHKIIIEIO, IO
3amae Bigoopaxkenns F = f : RxR™ —» R™,

3amporoHOBaHO MapaiesibHI Bepcii po3B’si3aHHS 0AaraToOBUMIPHOI JKOPCTKOT
3amadl Komi gimst C3/IP Ha oCHOBI MOBHICTIO HEIBHUX OaraTocTaJiiHUX METOMIB
tuny Pynre-Kytu (ITHMPK), 610k0BUX HESIBHHX OJHOKPOKOBUX METOJIB Ta
HamiB siBHUX cxeM PosenOpoka [3-4]. i KOHTPOIIO TOYHOCTI Ta KEpyBaHHIM
KPOKOM 1HTErpyBaHHS BHKOPHCTOBYBAJIMCS BIJIOMI METOJIM OIIHIOBAHHS
JIOKaJIbHOI amocTepiOpHOi MOXMOKM, TaKl K AYOJIOBaHHS KPOKY 3a IPaBUIOM
Pynre, BkiazeHi ¢opMH Ta TEXHOJIOTIS JIOKaJdbHOI eKkcTpamoJsiuii Piuapacona-
PomGepra. Po3poOka Ta omuc mnapaieabHUX OOUYMCIIOBAIBLHUX CXEM METOJIB
MPOBOJMJIACH 3 BHKOPHUCTAHHSM JEKOMITO3MLINHOI 1€papXi4yHOT METOIUKU Ta
rpadiB BminBy. OOMIH JaHUMU BUPAXKAETHCA 3a JOMOMOTOIO BiAMOBIIHUX
MPUMITHUBIB 3B'A3KYy, TOCTYINHHUX Yy BCIX 3arajbHHUX KJIACUYHHUX TOIOJIOTISX THITY
«TOYKA-TOYKa»: TinepKkyO, Top Ta Kiible. Po3pobieHi nmapanenbHi Bepcii METOIIB
BUKOPHUCTOBYIOTh CUCTEMHHUI MapaJiesii3M Ta BHYTPIMIHINA mapajenai3M METOyY.

3HauHe Miclle B JOCHIDKEHHI 3aiiMaroTh OJIOKOBI ab0 6araroToykoBi
napayiesibHi METOAM PO3B’si3aHHA 3aaadi Ko, siki 0cOOIMBO akTyaiabHI, OCKIIBKA
no0pe Y3TO/KYIOThCS 3 apXITEKTypOK IMapajelibHUX CHUCTEM 1 HE BHUMAraroTh
oOYHMCIICHHS 3HAYeHb Y MPOMDKHUX TOYKAax, M0 3HAYHO MiJABUINYE €(hEKTHUBHICTDH
po3paxyHKiB. [laHl METOIM BOJIOJIIOTh JOCTATHIMHU XapaKTEPUCTUKAMU CTIAKOCTI 1 €
no cBOik cyTi mnapanenbHUMU [3-4], 060 JO3BOJISIIOTH OTPUMYBATH PO3B’SI30K
OJIHOYACHO Y JIEKIJIBKOX TOYKaX CITKU IHTETpyBaHHS.

PiBHSIHHSI OAHOKPOKOBHMX OJIOKOBHX PI3HMIIEBUX METOJIB Y 3aCTOCYBaHHI JI0
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C3/IP anst 650Ky 3 K TOUOK MOXKYTh OyTH 3aITUCaHi TAKUM YHHOM:

3_/11,1 yn0+lh[b Fn0+21— aij n]] [ = Lk;n:l'_N- (2)

Ha BinMiny BiJ ssBHUX MeToJiB po3B’si3anHs C3/IP, peamizaris 3aco0iB OIIHKK
JIOKaJIBHOI MOXMOKK HAa OCHOB1 OJIOKOBHX METOJIB TIOB'sSI3aHA 3 PSIIOM OCOOTHMBOCTEH:

— HEMa€ BIAMOBITHUX MOCIIJOBHUX aHAJOTIB, OTKE, MOTPIOHO OYJI0 pO3pOOUTH
1 00IpyHTYBAaTH METO/ OLIIHKH JIOKAJIbHOT TOXHOKH;

— 3MiHa KPOKY IHTETpyBaHHS MO>KJIMBA JIUIIE MICJIi BUKOHAHHS OOYHUCIICHb y
BCiX k By3/1ax MOTOYHOTO N-TO OJIOKY;

— MpU YMOB1 HE3aJ0BUIHHOI OINIHKM JIOKAJbHOI MOXHOKH IPAKTHYHO BCl
OOYMCIIEHHS JJIs1 TOYOK OJIOKY BUSIBJISATHCS JAPEMHUMU (J€sK1 3BEpHEHHS J0 IPaBoOi
gacTuHu C3 [P MOXyTh OyTH BUKOpPUCTaH1 3HOBY).

TakuMm ymHOM, PO3pOOJIEHO MapanenbHl aIrOpUTMHU Ta BIAMOBIAHI MPOrpaMHi
AogaTKu ans po3B’sizaHHA KopcTkux C3JIP Ha OCHOBI HEsIBHUX/HAIMIB SBHHUX
yrcenpHuX cxeM. OTpUMaHO aHANITUYHI BUpPa3d UId JUHAMIYHUX XapaKTEPUCTHUK
AKOCT1 MapajelbHUX OOYUCIEHb — KOE(DILIEHTH MPUCKOPEHHS Ta €(PEeKTUBHOCTI,
BU3HAYEHI HAKJIAIHI 3aTpaTd Ha mnapanenidMm. [IpoBeneHO yucenbHI €KCIIEpUMEHTH
po3B’si3anHss C3J[P pi3HOrO CTYINEHIO KOPCTKOCTI [5] 3 BUKOPUCTAaHHAM 3aco01B
IporpaMyBaHHsl Uil THapajelibHUX CHUCTEM PpO3MOAUIEHOI mHaM’sTi Ha OCHOBI
iHTepdeiicy mepemaui moBimomieHb [6] (peamizamis MS MPI). Ha ocHoBi
TEOPETUYHOI0 aHaJli3y BUKOHAHHS Ta QHAJIOTIYHUX €MIIIPUYHUX JIOCHIKEHb MOKHA
3pOOUTH BUCHOBOK, IO JJI OYJb-IKUX 3aCO01B OI[IHKU JIOKAJIbHOI TOXUOKHU OJIOKOBI
0araTroTOYKOBl OJHOKPOKOBI METOAU € HaWOuIbIl e()EeKTUBHUMU 3 TOYKU 30Dy
OOYMCIIIOBAJIbHUX BUTpAT y TOPIBHSAHHI 3 MOBHICTIO HESIBHUMH MeTojgamu PyHre-
Kyt Toro x mopsinky tounocti. Meronu Po3eHOpoka MOxXyTh OyTH 3aCTOCOBaHI
JUTSl pO3B’A3aHHSI aBTOHOMHUX 3a/1a4 Kouii cepeiHboi KOPCTKOCTI.

BucHoBku. VY  po0OOTI pO3B’S3y€ThCA  aKTyajdbHa 3ajada  poO3pOOKHU
QJITOPUTMIYHOTO Ta MPOrPAMHOTO 3a0e3neueHHs i1 €(EeKTUBHOIO PO3B’sSI3aHHS
KOPCTKMX  JAWHAMIYHUX  TOYATKOBUX  3aJad  BEIUKOTO  po3Mipy  Ha
MYJIBTUKOMIT FOTEPax 3 PO3MOALICHOO ITaM SITTIO.
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MMAPAJIEJIBHI OBYUCJIEHHA 3A TEXHOJIOT'TEKO CUDA
Hegwvooosa I.B., k.¢h.-m.1., Ooy.
Henuckin C.B., 3000y8au éuwjoi oceimu opy202o piens,
Hasuanvno-nayroeuti npogeciiino-nedazociunuii iHcmumym
Vkpaincvkoi inogceneprno-nedazociunoi akaoemii, m. baxmym

[TapanenbH1 00YMCIICHHS — CIIOCIO KOMIT IOTEPHUX O0YMCIICHB, IIPU OpraHi3allii
SKOTO TIPOTPaMH PO3POOJISIOTECS SIK  HaOlp B3aEMOIIIOYNX OOYHMCITIOBATBHUX
MPOIIECIB, IO MPAIIOIOThH TMapajielbHO (0JAHOYACHO). TepMiH OXOIUIIOE CYKYITHICThH
NUTaHb Tapajeli3My B MPOTpaMyBaHHI, a TaKOX CTBOPEHHS €(EKTUBHO MIIIOYHX
amapaTHUX peaizalliil.

Cepen ycix obmactedl mapajelbHOrO MPOTrpaMyBaHHS CHOTOJHI KJIacTepHi
OOYHCIIEHHS! € HAMOLIbII MEPCIEKTUBHUM 1 JIOCTYITHUM HANpsSIMKOM PO3BUTKY 1/1ei
napajiebHOro nporpamyBaHHs. [IpakTUuHe 3aCTOCYBaHHS 1 MIKMPOKa 00JacTh 3ajad,
AKa 3 KO)KHUM POKOM TUIBKH PO3LIMPIOETHCS, 3yMOBHJIA 3POCTAHHS 3alliKaBJIEHOCTI
CBITOBUX BHPOOHHUKIB BIJICONPUCKOPIOBAYIB IO MOXJIMBOCTEH MapaieabHUX
00YHCIeHb 1, K HACIIJIOK, TTOSIBU TEXHOJIOT1i HErpaiyHUX PO3PaxXyHKIB 3arajibHOTO
npu3HadeHHs Ha rpadiunux nporuecopax (GPGPU, General-Purpose computation on
GPUs). PosmnapanemoBanHsi 0o04YMClIieHb Ha TpadiuHUX IMpolecopax JH0CATaloTh
3aBISIKH CTPYKTYpI1 siapa myastumnpoiiecopa GPU, mo npairtoe 3a npunuunom SIMD
(single instruction, multiple data; oqun noTik komMaH, 6araTo MOTOKIB JAaHUX) 1 €, 1O
CyTi, MapaJieIbHUM MPOIIECOPOM, 110 A€ 3MOTY BUKOHYBATH CIELIANIbHI MapaliesibHi
aIrOpUTMU 00pOOKH NaHuX. [1]

OpHi€ro 3 TAaKUX TEXHOJIOTIHN pealti3allii napajieiabHuX HerpapiyHuX 00YMCIICHb
Ha rpadiuaux mnponecopax € TexHojoria CUDA (Compute Unified Device
Architecture) Bix kommnanii NVIDIA.

CUDA - mnporpaMHo-anmapaTHa apXiT€KTypa, IO JI03BOJISIE TMPOBOJAUTH
oOuucieHHss 3a gomomoror Tpadiunux mnpouecopiB  NVIDIA. ['padiunwmii
npuckoptoBad  (GPU) posrasgaerbess K CHEUiaibHAW — MPUCTPIN, MO0 €
MacHBHOMNAapajIeIbHUM COIPOIeCOpOM IieHTpanabHoro npuctporo (CPU), mae BiacHy
nmam’siTh Ta 3/1aT€H OJIHOYACHO BUKOHYBATH BEJUKY KUIBKICTh MiANpPOrpaM — TPEIiB.
[Ipu Bukonanni nporpama Ha CUDA BUKOPUCTOBYE K IEHTPAJIBHHUI MPUCTPIH, TaK 1
rpadiunmii. TumoBa cxema BUKOHAHHS MPOTrpaMu HACTYIIHA:

1. Buninennss obnacti nmam’sati Ha GPU Ta xomitoBanHs nmanux 3 CPU vy
BUJIJIEHY oOnacTh mam’ati GPU.

2. 3amyck sApa — nmapajeabHOl YaCTUHU Iporpamu, 1o BUKOHyeTbesa Ha GPU.
3anyck BUKOHYe Ta kepye HuM CPU.

3. KomiroBanHs oTpuMaHux pe3yibrariB 3 nam’sati GPU no CPU Ta ouunieHHs
BUJIIJIEHOT I1aM ’AITI.

OcunoBuuii npouec CUDA BukoHyeTbcsi Ha TojoBHOMY mpuctpoi. CPU-kox
iimianizye GPU, posnoninise maM'aTh BiI€OKapTH Ta CUCTEMHY TaM'siTh, KOIIIIOE
BUXIJHI JaHl B THaM'siTh BIJICOKAPTH, 3IIMCHIOE 3aMyCK SlEp, KOIMIIE OTPUMAaHi
pE3yNbTaTH 3 BieONam'siTi, 3BUIbHSIE MMaM'sITh 1 3aBEPIITy€E POOOTY.

Amapatno tpadiuni npuckoproBaui NVIDIA, mo miaTpuMyrOTh TEXHOJOTIO
CUDA, cxnagatotbes 3 Habopy CUDA-snmep, KoxHE 3 SKHX 37aTHE OJHOYACHO

32



BUKOHYBAaTH NEBHY KUIBKICTh TPEIiB. YCI TpPeAM MiAMOPAIKOBYIOTHCS HACTYIHIN
iepapxii. BepxHili piBeHb ie€papxii — CiTKa — HIANOPSAKOBYE YyCl Tpeau, IO
BUKOHYIOTH s171p0. CiTKa sIBJIsIE COO0I0 OJTHO- a00 TBOBUMIpHUI MacuB 0J10KiB. KoxkeH
0JIOK — 11€ OJTHOBUMIPHUM a00 TBOBHMIPHHMM MacuB TPEIiB, IPUUIOMY BCi OJIOKH, 110
YTBOPIOIOTh CITKY, MalOTh OJIHAKOBI PO3MIPHICTh Ta PO3MIp. 3BEPTaHHS 10 OKPEMHX
TpeaiB BiIOYBAa€TbCS 3a JOMOMOTOIO 1HJEKCIB: KOXKEH OJIOK y CITHI Mae ajapecy
(imgexc OJIOKY Y CITIIl), aHAJIOTTYHO KOXKEH Tpex y OJIoIll Mae CBIM BJIACHHUM 1HJEKC
BCEpenrHl OJIOKY; TaKUM YHMHOM, KOKHUN Tpel Ma€ YHIKaIbHHM 11eHTH(IKATOP.
Tpenn MoOXyTh B3aeMOMIATH MK COOOIO JIHMINE BCEPEAMHI OJHOTO OJOKY; Iif
B3aEMOIIEI0 PO3YMIETHCSI BUKOPUCTAHHS OKPEMOi JJIsi KOKHOTO OJIOKY Tak 3BaHOI
CHUIbHOI TaM’sTi, a TaKOX CHHXPOHI3allisd TPEAiB, M0 MOXe OyTH 3AiiiCHEHa MiX
TpelaMu OKpeMoro OJIOKy, MpoTe He Moxke OyTu 3iiiicHena Ha Bcbomy GPU.
[Iporpama GPU (si1p0) BUKOHYETHCS HaJ CITKOIO OJIOKIB MOTOKIB. [2]

TakuMm 4YMHOM, PO3AUIAIOYM OCHOBHY 3aJladyy Ha CYKYIHICTh MiJ3ajady, 10
MOXYTh BHKOHYBAaTHCh HE3aJICKHO OJHA BIJI OJHOI, 1 PO3B’SI3yl0ud IIi IMija3ajadi,
BUKOPUCTOBYIOYM OJIHOYACHO BHUKOHYBAaHI TpEIU, JOCATAETHCS Mapalielizm
BUKOHAHHS aJITOPUTMY .

Texnomoris CUDA — 1me cepenoBumie po3pooku Ha C, sKa Jd03BOJISE
mporpamictaM 1 po3poOHHUKAM MHUCATH MporpamMHe 3a0e3MeUeHHs JJiS BUPIIICHHS
CKJIQHUX OOYMCIIIOBAJIBHUX 3aBJlaHb 3a MEHIIWWA Yac 3aBAsSKU OaraTosiiepHIN
0OYHMCITIOBANIbHIN MOTYKHOCTI TpadiuHux npouecopis. [Ipoctime kaxyuu, rpadiuyna
niacucreMa kKomm'rotepa 3 miaTpuMmkoro CUDA moke OyTHM BHKOpPUCTaHa, SIK
00YHUCITIOBATIbHA.
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IMPOTPAMMU, 1O PEAJII3YIOTHh METO/I CKIHYEHHUX EJIEMEHTIB
Hegwvooosa I.B., k.¢h.-m.1., Ooy.
Kones B.B., 30006y8au suwjoi ocsimu 0py2020 pigHs,
Hasuanvno-nayroeuti npogeciiino-nedazociunuii iHcmumym
Vkpaincvkoi inogceneprno-nedazociunoi akaoemii, m. baxmym

Meton ckinueHHux eneMeHTiB (MCE) € oaHum 13 HalOLIbII MOIIMPEHUX
YHCENbHUX METOJIB PO3PaxyHKY KOHCTPYKIiH. [lomymspHICTH HOTrO MOSCHIOETHCS
VCHIIIHUM TO€JHAHHSIM MOPIBHSAHO TPOCTOrO  QITOPUTMY 3  MOXKIIUBICTIO
3aCTOCYBaHHS HWOTO J0 pO3paxyHKy CHCTEM JOBUIBHOI CKJIamHOCTI. BiH mgyxke
3pyYHUH ISl IpOrpaMyBaHHS U 103BOJISIE BPAXOBYBATH JOAATKOBY 1H(POPMAIIIIO PO
pO3B'si3yBaHy 3a/Jauyy B THUX BHUMAJAKaX, KOJU BIAETHCS OACPKATH TEOPETUUHE
OOTpYHTYBaHHSI HOT'O 3aCTOCOBHOCTI.

Pozsutok MCE 3apa3 BinOyBaeTbCs y JBOX MNapajiebHUX HaNpsIMKax, SKi
JOMOBHIOIOTh OJUH OAHOTrO. OIMH 13 HUX, 1 ICTOPUYHO MEpIIMH, MOB’SI3aHUI 3
IHKEHEPHUMH po3paxyHkamu 1 TiymadeHHsM MCE sk wmeromy po3paxyHKY
KOHCTPYKIIIH IUIIXOM CUHTE3Y 3 OKPEMHUX €JIEMEHTIB (MIKOHCTPYKILii) [1].

Hpyruit HampsiMoK, MareMatuyHui, posrisigae MCE sk BapiaHT 4HMCENbHUX
METO/I1B, BITHOCSIYM MOTO JI0 TPYIIU TaK 3BAaHUX BaplalliiHO-PI3HUIIEBUX METO/IIB.

[Iporpamu, mo peamizyiotb MCE, MOXyTh MaTu pi3HE NpU3HAYCHHS: BIJ
porpam, 0 BUKOHYIOTh MOPIBHSHO MPOCTI PO3PAaXYHKHU €JIEMEHTIB KOHCTPYKIIM 3
HEBEJIMKOKO KUIBKICTIO HEBIJOMHX, /10 YHIBEPCAJIbHUX MPOrPAMHHUX KOMILJIEKCIB 13
MOTYKHUM MPOrpaMHUM 3a0e3MeueHHsIM ycix etaniB anroputmy MCE. [2]

Buxoasuu 3 nuien, siki 10CAratoThCs B MPOIECI BAKOPUCTAHHS TOTO UM 1HIIIOTO
MPOTPAMHOTO MPOAYKTY, MOXHAa BHJAUIUTH JB1 3arajibHi TPynu MPOrpamMHUX
komiuiekciB: CAD-cuctemu (Computer-Aided Design) i CAE-cucremu (Computer-
Aided Engineering).

CAD-cucremu sBISIIOTH COO0I0 TIPOrpaMHI KOMIUIEKCH, MpPU3HAYCH] IS
aBTOMaTHU3alli Tpolecy NpoekTyBaHHS. OCHOBHA MeTa TAaKUX CHCTEM IIOJIATAE B
onmTtuMizaiii 1 TIABUIIEHHS €()EKTUBHOCTI TMpali MPOCKTYBAIbHHKA, MOKJIMBOCTI
BUKOPUCTOBYBAaTH HaOIp IHCTPYMEHTIB 1 TEXHOJOTIH JJIsi MIATOTOBKH MPOEKTHUX
kpecnensb 1 3D moxeneit. [Ipukinanamu CAD-cuctem € Taki mpoaykTu, sk AutoCAD,
Revit, SoliDWorks, KOMITAC.

CAE-cuctremMu mnpu3HAuU€HI JJs MOJCNIIOBaHHS 1 aHami3y pi3HOMaHITHUX
(GI13UYHKMX NPOLECIB, TAKUX K HABAHTAXXCHHS OalKu, pyiHYyBaHHS KOHCTPYKLUII 1 T.II.
binburicte cydyacHnx CAE-cucteM 3acCHOBaHA Ha MOBHUX MAaT€MaTUYHHUX MOJIETSX,
Kl TPEACTaBISAIOTh COOOK CHUCTEMHM pPIBHSHb 3 YAaCTUHHHUMM TMOXIJHUMH, SKi
BUPINIYIOTBCS 3a JIOMIOMOTOK0 METOMAIB KIHIEBUX PI3HUIb, KIHIIEBUX O00’€MIB 1
CKiHYeHHUX eneMeHTiB. Buxopuctanus CAE-cuctem 103BOJIss€ MiAIPUEMCTBAM
ICTOTHO €KOHOMHUTH MaTtepiajbHl 1 4acoBI BUTpAaTH HA HATYPHHX BUIIPOOYBAaHHSIX
MakeTiB BUpPOOiB, a TOJIOBHE — MMIIBUIITYBATH SAKICTh MIPOIYKIIIi, IO BUMTYCKAETHCS [6].

Yacto CAD- 1 CAE-cuctemMu BHKOPUCTOBYIOTHCS CIIJIBHO, SIK €Tamu
MPOEKTYBaHHS, 110 JOMOBHIOIOTH OJUH ofHOoro. Came ToMy pO3pOOHHMKH IpParHyTh
o0'eqHaTH B OJAHOMY MPOTPAMHOMY KOMIUIEKCI BJIACTMBOCTI 000X cucTeM abo
CTBOPHUTH MEXaHI3MU B3a€MO/I1i, iHTErpallii Ta 0OMiHY TaHUMU MI>K HUMHU.
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Jo maitbinemr  Bimomux CAE-cucteM HeEOOXiTHO BiTHECTH MPOrpaMHi
komruiekcd NASTRAN (NASA, Jloc-Anmxenec, CIIIA), ANSYS (X rocTOHChKHIT
HaykoBo-focuiaaui  1eHtp, CIIHA), ADINA (MacadyceTchbKuii TEXHOJOTIUHUMA
iHcTuTyT), ASKA (ITyrraprcekuii yHiBepcuter), KACKAJI-2 (KopabnedyniBHuii
iHctutyT, Cankt-IlerepOypr), CYMPAK (InxeHepHO-OyliBEIbHUIM 1HCTUTYT, M.
Kazann), TepmoynpyrominactudyHocts (KuiBChbkuM TOMTEXHIYHUN  1HCTUTYT),
[MPOYHOCTD (KuiBchkuii iHkeHepHO-OyA1BEIbHUN THCTUTYT) Ta 1H.
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OPI'AHIBAIIS IOJATKOBOI OCBITH IIKOJISIPIB Y CYYACHHUX
YMOBAX
Hegwvooosa I.B., k.¢h.-m.1., Ooy.
Henomauosa O.0., 3000ysau suwoi oceimu opy2020 pieHsl,
Hasuanvno-nayroeuti npogeciiino-nedazociunuii iHcmumym
Vkpaincvkoi inogceneprno-nedazociunoi akaoemii, m. baxmym

JlomaTkoBa ocBiTa JiTell chpsiMOBaHa Ha ()OPMYBaHHS 1 PO3BHUTOK TBOPYHX
3M10HOCTEHN MiTeH, 3aJOBOJICHHS iXHIX 1HAMBIAYAIbHUX MOTPEO B IHTEIEKTYaIbHOMY,
MOpajJbHOMY Ta (DI3UYHOMY BJIOCKOHAJIEHHI1, (POPMYBAHHS KYyJIbTypH 3I0POBOTO 1
6e3nedHoro crmocoOy >KUTTS, 3MIIHEHHS 370pOB's, a TakoXX Ha OpraHizamiio ix
BUTbHOTO 4acy. JlomaTkoBa ocBiTa niTed 3a0e3meuye iX aganTaiiio 70 JKUTTS B
CYCIIIBCTBI, MpodeciiiHy Opi€HTAIli10, BUABICHHS Ta MIATPUMKY AITEH, SKi MPOSIBIIN
BUAaTHI 3110HOCTI.

JlonaTtkoBa OCBiTa Ha/la€ MUTUHI aJbTEPHATUBY BUILHOTO BUOOPY, OCOOJIUBO
HeoOX1THOTO 715t (OpMyBaHHs 3aTpeOyBaHUX B JIaHUW Yac skocTeil. BoHo HailineHne
Ha PO3BUTOK MPAKTUYHUX 1 TEXHOJOTIYHUX 3HAHb 1 YMiHb MIKOJSPIB. 3a JOMOMOTOIO
JI0JIaTKOBOi OCBITH MOXHa MOCTYIOBO BU3HAUUTHCA Yy BUOOpI IHTEPECIB, a 1HOI
HaBITh 1 mpodecii.

VY Hamniil kpaiHi AiF0Th pi3HI BUIU YCTAHOB JOJATKOBOI OCBITH IITEH: LIEHTPH,
najany, OyAMHKMA JUTSIYOi TBOPYOCTI, KIyOW, AMTSYl CTyAll, CTaHlii (FOHUX
HATypaJiCTIB, TEXHIYHOI TBOPYOCTI, TUTAYOr0 Ta FOHAIBKOIO TYypU3MY 1 €KCKypClid
TOIIO), AWTAYl MApKW, IMIKOJU (32 PI3HUMH OO0JACTSIM HAyKH 1 TEXHIKH, BHAAM
MHUCTEITBA a00 CIOPTY), My3€i, JUTAUYl 03J0pOBUO-OCBITHI Tabopu. OCTaHHIM YacoM
J0JJaTKOBA OCBITa aKTUBHO PO3BUBAETHCS K BapiaTUBHUNA KOMIIOHEHT HAaBYaJIHHOTO
MJIaHY 3arajJbHOOCBITHIX MK, IUTSYMX CAJIKIB Ta 1HIIMX 3aKJIaJiB OCBITH.

Ane y cydyacHMX yMmoOBax MaHjeMii poOoTa BCIX ITUX YCTaHOB OOMEXeHa 1
BUHMKAE TpoOJieMa 3 OpraHizaii€lo Ta MPOBEJAEHHSM POOOTH 3 J0JIaTKOBOi OCBITU
TITEMN.

YacTkoBUM PIMICHHSM IIi€] MPOOJIEMU € BUKOPUCTAHHS €JIEKTPOHHUX OCBITHIX
pecypciB, sIKI JO3BOJISIIOTH OpaTH y4acTh B MPOIIECI OCBITH HEOOMEKEHOMY UYUCITY
oci0, He3aIe)KHO BIJT X MICIIC3HAXOJPKEHHS.

B pesynbrari BUBUEHHS HAsBHUX Ha JaHUM MOMEHT €JIEKTPOHHUX OCBITHIX
pecypciB, MOKHAa 3pOOMTH BUCHOBOK, IO PECYpPCiB CHPSAMOBAHMX HA JOJATKOBY
OCBITY IIKOJSPIB, $SKI JIO3BOJISIIOTH BHUOYJOBYBAaTH 1HAMBIAYaJbHY TPAEKTOPIIO
PO3BUTKY Yy4YHS (BIAMOBIZHO O HMOTr0 CXWUJBHOCTEH Ta 1HTEpECiB) 3 MPULILIOM Ha
peanbHy TPOEKTHY Ta mpodeciiiHy AisIbHICTh, HA JaHUM MOMEHT HEMae, Xoya 1
poOJISATHCA YUCIEHHI cipoOu iX cTBOpeHHs. Bci ocBiTHI pecypcu abo € THIOBUMHU
iHpopMaLiiHUMK  pecypcaMu, 1€ MPOCTO PO3MIIIEHI MaTepiadud Jjs poOoTH
IKOJIsIpiB. AGO CIpsIMOBaH1 Ha IOTIOMOTY O OCHOBHIM IIKUIBHIM MpoTpami, B TOMY
YUCII HaJal0Th MOCIYTH perneTuTopiB. AOGO € KaTajoramMu opraHizaimiil T0AaTKOBOI
ocBiTH. TomMy € HEOOXiIHICTh aKTHBI3yBaTH pOOOTY 3 MIATPUMKU MPOIECY
oprasizailii 10JaTKOBOi OCBITH IIKOJISIPIB 3aco0amu 1HPOPMAIIHHO-KOMYHIKAIITHUX
TEXHOJIOT1H.
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BUKOPUCTAHHSA IHOOPMAIIMHO-KOMYHIKAIIIMHUX
TEXHOJIOT'T HA YPOKAX AHIIIMCBKOI MOBH
Hecmopyxk H.A., k.neo.u.,0oy.,
Tpemsauenxo A.C., 3006ysau suujoi oceimu 0py2020 pieHs,
T'opniecvkuti iHcmumym iHO3eMHUX MO8
JIBH3 «/Jonbacvkuii 0epacasnuii nedazocivHuli yHigepcumemy, baxmvym

B mHam gac po3BUTOK iHGOPMAMIMHNX TEXHOJIOTIM Mae BEIMYE3HUN BIUIMB HA
NOBCSKAeHHE XUTTS. [IBUAKICTH IILOTO PO3BUTKY TaKOXX OOyMOBJEHA THUM, IO
JIOM, BOAUalouu KOPUCTH BiJl HOBUX TEXHOJIOT1H, BCe OLIbIIE IHTEIPYIOTh iX y pi3HI
chepu CBOET KHUTTEMISLIBHOCTI. MU MOXXEMO BHIUIMTH 5 OCHOBHHMX HAmpsMIB iX
3aCTOCYBaHHA: po3Bard ((PinbMH, My3WKa, KHUTH, ITPH), CHUIKYBaHHS (COIliaJIbHI
Mepexi, eIeKTPOHHA MOIITa, YaTH 1 T. [.), HAAaHHS TOCTYIy 110 iHpopMallii (HOBHHH,
IpPOTHO3 TMOroau 1 T. 1.), 00poOka iHdopmMmalii (mMporpaMu MaTEeMaTHYHOTO
pO3paxyHKy, pedakTopu rpadiku, 3ByKYy 1 Bifieo 1 T. J.), HaBYaHHS (HABYAJIbHI1
MOCIOHUKH, IHTEPAKTUBHI YPOKH, BeOIHAPU, JTOBIIHUKH).

Hamioro rojsoBHOMO 3a/1a4€t0 MOCTaJ0 BUBUEHHS POJIl 3aCTOCYBaHHS Cy4acHHX
TEXHOJIOT1M came B HaBYaHHI.

Ha akTyanbpHICTh HAIIOTO JTOCHIIKEHHS BKa3yIOTh HACTYIHI (DaKTOpH:

— BIUTUB 1H()OpMaIIHHO-KOMYHIKaTUBHUX TEXHOJIOT1M HAa YCHIIIHICTh Y4YHIB,;

— BaxxuBicTh BUKopuctanud IKT 115 po3BUTKY nUTHHY;

— IepcrneKTuBH noAanpioro 3acrocyBanHs IKT Ha ypokax aHTIHCEKOI MOBH;

[Ipu npoBeneHH1 JOCTIKEHHSI HaMU OYJ10 BUPIIIEHI HACTYIHI 3aB/IaHHS:

— 00rpyHTOBaHO poJib 3acTocyBaHHs IKT Ha ypokax aHTIICEKOT MOBH;

— ompalboBaHo 111 3actocyBanHs IKT;

— 3’gcoBaHo nepcnekTuBy po3BUTKY IKT.

Cnin 3a3HaunTH, MmO 1HGOPMAIIHI TEXHOJIOTII HABYaHHS — 1€ TPOIEC
MIATOTOBKH 1 Tiepeaadi iHGopMallii yuHio, 3aC000M 31HCHEHHS SIKOTO € KOMITHOTEp
[1, c. 497], mo, B CBOIO Uepry, € mposiBoM 1H(opMaTu3allii ocBiTH, TOOTO MpoIeCy
BIIPOBA/HKEHHS B OCBITY 1H()OpMAIIHHUX 3HAHB, METOIB, TEXHOJIOT1H. 3BaXKalouu Ha
Te, 0 nepenaya iHpopMarii 311HCHIOETHCS 3a JOTIOMOT0I0 KOMII FOTepa, MU 3 BaMU
MOKEMO 3pOOUTH BUCHOBOK, 10 10 3aco0iB IKT mokHa BigHecTH pi3HOMAaHITHI
CJIKTPOHHI MIAPYYHHUKH, BIZCO Ta aylioMaTepiald, MPOrpaMu TECTyBaHHS, KaPTHHKH,
OCBITHi iHTEpPHET pecypcH, TOIIO. IX MOKIMBOCTI MAIOTh AyKe IIUPOKUH CIIEKTp, a
BKJIaJl, II0 BOHU BHOCSTh B OCBITHIM MpOIEC, HEMOXKIWBO TMEPEOIIHUTH. 3a
nonoMororo IKT BuuTens Moxke MOTHBYBATH 3100yBadiB OCBITH, PO3BUBATH IX
TBOPYY Ta PO3yMOBY aKTHMBHICTh, HABUUTH CAMOCTIIHO ONpalbOBYBaTH 1HPOpPMaILIILO,
a00 HaBMaku — poOOTI y KOJIEKTHBI HaJ CHUIBHUM MPOEKTOM, Ta MPOBOJUTU
KOHTPOJIb 3HAHb.

3a Kanuninoro A. 1. Bukopucranus IKT Ha ypokax came aHTTIMCHKOT MOBU Ma€
TaKi OCHOBHI 3aBJaHHS:

— TMIABUINCHHS MOTHUBAIll Ta 3aI[iKaBJICHHOCTI JO BHBUYCHHS IMPEAMETY,
Oa)kaHHS CIUIKYBAaTHCS 1HO3EMHOIO MOBOIO;

— PO3BUTOK MOBHOI KOMIETEHII{: BMIHHS PO3YMITH I1HIIOMOBHI TEKCTH,
rpaMaTHYHO Ta JIEKCHYHO MPABWIHHO MepeaaBaTH iHGOpMaIliio;
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— MOLUIUPEHHS 3HAaHb IIPO KYJIbTYPY Ta 3BUYal KpaiHU MOBA SIKOI BUBYAETHCS;

— PO3BHUTOK 3/1I0HOCTI Ta TOTOBHOCTI CaMOCTIMTHO BUBYATHU AHTJIACHKY MOBY
[2].

3Buuaiino, B Hail yac IKT mo3BossioTh 6e3 nmpobiem 311MCHUTH 111 3aBJIaHHS,
ajie MU TaKOX MAaeEMO MaTH Ha yBasi, [0 B yMOBax ix 0e3MepeBHHOTO PO3BUTKY HaM
NoTpi1OHO ¥ Ha/laji MOJIMIITYBATH YMOBH X BUKOPUCTAHHS, 110 B CBOIO YEpry HA/lacThb
MOXJIMBICTh OTPUMaHHs 3J00yBayaMHM OCBITH OUIbII SIKICHMX 3HaHb. ChOroJiHI
ICHYIOTh 0€31i4 pI3HHX MporpaMm, SKi MOXKYTh YCIIIIHO 3aCTOCOBYBATHUCH NpHU
HaBYaHHI. AJle TYT MH 3yCTpidaeMo 2 mpoOjaeMu 3 iX eKCIUTyaTyBaHHSIM: HEAOCTATHS
MOTYXKHICTh IIKUIBHUX TEPCOHAIBHUX EJICKTPOHHO-OOYMCITIOBAIPHIUX MAITUH Ta
BapTICTh MPOTpam, sIki MOTJIM O BUKOPHCTOBYBATHCS Ha YPOKaX 3aJ1sl IPOSKTYBAaHHS,
MOJICTTIIOBAaHHs, KOHCTPYIOBaHHs TommIo [3, c. 150-151].

Bzarami, nepcriektuBu po3Butky BBy IKT Ha HaBuaHHA HeE MOXHa
HEJIOOIIIHIOBATH. SICKpaBi MPUKIIAIA MU MOXKEMO O0auuTH BKe CborojHi. Bee OunbIe
KJIaC1B OCHAIIYIOTHCA 1HTEPAKTUBHUMHU JIOIIKAMH, TPOCKTOPAMHU Ta MEPCOHATLHUMHU
KoMIT'toTrepamMu. Bce OuIbII HOBITHIX TEXHOJOTIH MOXYTh 3aCTOCOBYBATHCS B
HaBuaHHi. CbOro/JHI HAaBITh TEXHOJOTIIO BIPTYaJbHOI PEATBHOCTI MOKHA
BUKOPUCTOBYBaTH B IMii cdepi, ane, 3BUYANHO, BapTICTh Ta MOTpeda B IMEBHHUX
yMOBaxX HE JI03BOJISITh MacOBO KOPHUCTYyBaTHCs UM 3acobom. el mpukian Oyio
HAJIaHO JIUIIE JIJISi TOro, 00 MPOJIEMOHCTPYBATH BEIUYE3HUN MOTEHI[IAT PO3BUTKY
BIuMBY 3actocyBaHHs IKT B HaByaHHI. Ajle MM HE MOXXEMO HEJOOIIHIOBAaTH HaIlll
MoxuBocTi 'y BukopuctanHi IKT na ypokax B Hamn jHi. IIIBHAKICTH cydacHOro
ITEPHETY J03BOJISIE HAM CIUIKYBaTUCS 3 JIIOAbMHU PI3HUX KpaiH Ta KyaeTyp. Ha
ypoKax iHO3eMHOI MOBH II¢ MOYKHAa BUKOPHUCTOBYBATH 3a 11 BIOCKOHAJICHHS MOBHOI
KOMIIETEHIII1 Ta BUBYAHHS 1HO3€MHOI KYJIbTYpPH.

BucnoBku. Otxe, ponb 3actocyBaHHs IKT B cydacHidl HIKOJII HEMOXKIMBO
MEepeoliHUTH. BOHM MO3BOJIAIOTH PO3BHBATH TBOPYI Ta PO3YMOBI 311I0HOCTI,
MOTHUBYBaTH 37100yBayiB OCBITH, TIONIUPIOBATH I1X 3HAHHS, MPUBYATH IX JO
CaMOCTIMHOI Ta KOJEKTHBHOI poOOTH, POOOTH Haa MPOEKTaMH TOIIO. TeHaeHIi
po3Butky BIuiBy IKT Ha HaBUanbHy AISUIBHICTH HE MOXIJIMBO HE TTOMITHUTH: MaiKe B
KOXKHOMY KJ1acl € CBIH MEePCOHANBHHUI KOMIT I0TEp a00 MPOEKTOP, AK1 JOTIOMOTAIOTh B
3MIMCHEHH] TaKWUX 3aj/iad, SIK MPOBEJECHHS ayIilOBaHHS, €JIEKTPOHHOTO TECTYBaHHS,
Hao4yHOI JaemocTparii, Tomo. lle Bce 3yMoBIIO€ IHIIe 30UIBIICHHS IOTPEOH
nokpaiieHHs skocti 3aco01B IKT y maildOyTHbOMY.
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OPI'AHI3AIISI THOOPMAIIIMHOI'O CEPE/IOBHIIIA JIIKAPHI
HA BA3I MEJUYHO IH®OPMAIIMHOI CUCTEMHU «HELSI»
Oobuoennosa T.C., k.e.H., ooy.,
Koesaniscoka C.O., 3000y6au suwjoi oceimu 0py2oco pieHs,
Ykpaincoka inoiceneprno-nedaecociuna akademis, Xapkie

Y XXI cTomTTi B CHCTEMax OXOPOHM 3J0pPOB'S KpaiH CBITY BHUSBICHO PSI
npoOsieM, pIIEHHS SKUX 3HAXOAUTHCS B IUIONIMHI 1HQOpPMAITHUX TEXHOJIOTIH.
Benuue3Hi MacuBHM PpI3HUX JAaHUX, MEPEBAXHO B MANEpPOBOMY BHUTIIIA[l, BaKKO
MigIar0Thes 00poOI 1 aHami3dy; mamepoBa poOOTa, IO BIABONIKAE JHKApsS BiX
BUKOHAHHS OCHOBHUX OOOB'SI3KiB, a 3HAUUTh 3HWXKYE €(HEKTHBHICTH MEIWYHOI
gormomord B 1igoMy. Kpim 1mporo, BiACYTHICTH 1H(OPMALIMHUX 3B’S3KIB MIXK
JTIKYBaJIbLHUMH 3aKjIaJlaMH BUMAarajo BijJ TMalli€HTa 3aBOJUTH MEAWYHI KapTKH B
KOXKHIM TIOMIKJIHII, JIarHOCTUYHOMY II€HTpl, KyJau BIH 3BepTaBcs. [lamepoma
MEeIMYHa KapTa, KpiM YChOTrO 1HIIOrO, II€ W HE TrapaHTye 30epeKeHHs
KoH(DimeHIiiHOCTI TaHux. Bee 11e, a Takok BUMOTH CYCIUJIBCTBA MOJIMIIUTH SIKICTh
MEIAUYHUX TOCTYT (0COOJMBO TOCTPO L€ MPOSIBISETHCA B KpaiHaxX 3 MepeBakaHHSAM
CTpPaxoBOI MEIWIIMHU) 1 MPUBEIO HANOUIbI PO3BUHEHI KpaiHM A0 HEOOX1THOCTI
iHTerpyBatu cydacHi IT-texHosorii B cuctemy oxopoHu 310poB's. Ilpu npomy
HaWO1IBIIOrO MOMIMPEHHS HAOYJINU TaK 3BaHI «EJIEKTPOHHI MEIUYHI KapTKW», iK1, SIK
MPaBUJIO, PEali3yIOThCS Ha 0a31 XMapHHUX TEXHOJIOTIH.

E-menunyHa € BIJHOCHO HOBHMM TE€PMIHOM OXOPOHHU 3J0POB'S 32 MIATPUMKH
€JIEKTPOHHUX MPOLECIB 1 KOMYHIKalllid, I10 M04YaB HA0YBAaTH PO3MOBCIOI)KEHHA Y CBITI
3 1999 poky. Enextponna menunuaa (Big anri e-health; rakox e-meaununa) — 1ie
JISUTBHICTh 3 BUKOPHCTAHHSM €JIEKTPOHHUX 1H(OpMaIiHUX pecypciB y cdepi
OXOpPOHU 3JI0POB's Ta 3a0€3MEUECHHS ONEPATUBHOTO JOCTYIY MEIUYHUX IMPal[iBHUKIB
Ta MaIl€HTIB 10 HUX.

B Vkpaini ocHoBHUM po3poOHUKOM TexHiuHOro siapa eHealth € eZdorovya.
eHealth — enekTpoHHa crcTeMa OXOPOHH 30POB’s, 10 3a0e3neuye 0OMiH MEIUYHOIO
iH(pOopMaIli€ro Ta peaizalliio NporpaMu MEAUYHUX TapaHTIi HaCEIEHHS.

Cucrema eHealth cxinamaerscs 3:

- 1neHTtpansHoi 0a3u ganux — LB/l (amminictpatop JII “Enexrponne
310poB’s”);

- eJIEKTPOHHUX MennyHuX 1Hpopmariitnux cucrem — MIC (cuctemu, siki 1at10Th
3MOT'y aBTOMATHU3yBaTH poOoTy Meazakiais 3 LIB/I).

MiHicTepcTBO OXOpPOHU  370pOB’s peryitoe  BrnpoBamkeHHs eHealth Ha
HOPMAaTHBHO-TIPaBOBOMY piBHIi. HamionansHa ciy:x0a 3710poB’a  YKpaiHM yKiagae
JIOTOBOPH 3 MOCTaYaTbHUKAMU MEIUYHHUX TOCTYT; aHaJi3ye Ta BUKOPUCTOBYE JIaHi 3
METOI0 TPOTHO3YBaHHS TOTPeO HACENEHHS Yy MEAMYHUX TOCIyraxX, pO3poOKH
MporpamMu MEIUYHHX TapaHTii, BCTAHOBJICHHS TapuQiB, 3MIMCHEHHS MOHITOPUHTY
JIOTOBOPIB; 31WCHIOE OTJIATH 3a MEANYHI MMOCITYTH HAa YMOBAX JOTOBODPY.

BignoBigHo 10 BHMOr MeawdHoi pedopMH TpoMaAsHH YKpaiHM TOBHHHI
obpatu CiMEHHOro Jikaps Ta IMANUCATA 3 HHM JEKJIapaliio Ipo MEINYHE
OoOCITyroByBaHHs, a 3aKjaJl OXOPOHU 3JIOPOB’Sl TOBHHEH MiJKIIOYUTUCS O
€JIEKTPOHHOI CHUCTEMH OXOpOoHM 3a0poB’s. Came peamizaiis MeaudHOi pedopma
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https://en.wikipedia.org/wiki/eHealth

JI03BOJIMJIA Peali3yBaTU MPUHIUI «TPOIIl 33 MAI[IEHTOM», KOJU JIKap OTPUMYE
OIUIATy 3a HaJlaHl MOCIYTH B 3aJ€KHOCTI B KUIBKOCTI MIAMUCAHUX JACKJIapalii i
3aKpIIUICHUX 32 HUM MAII€HTIB, a 3aKJIaJ] OTPUMYE KOIITH 3a MPOJIIKOBaH1 BUMIAKH.

3 xoBTH 2018 poky no MenuuyHoi pedopmu nonydmiock KomyHanbHe
HEKOMepIIiiiHe manpueMcTBO «Michbka nuUTsI4a KiiHIYHA jJikapHs Ne 19»: y 3akmani
Oynmo mignucano Outemie 15000 pexnapariyi mpo BUOIp JKaps Ui HaJdaHHS
NEPBUHHOI MEJMYHOI JOMOMOTH, 110 CTAHOBUTH 98% BiJ HACENIEHHS, SIKE MPOKUBAE
Ha TepUTOPii 00CITYyrOBYBaHHSI.

B wmicti XapkiB 3 Oepe3nst 2020 poky Oyno CTBOPEHO €IWHUN MEAMYHUIN
1HGOpMaLIHHUN TPOCTip HA OCHOBI MenU4HOI iH(opmaiitHoi cuctemu «Helsi».

3a mepioxm 2019-2020 poky y 3akmami Oymo 3akymieHo 30 KOM'IOTEpiB,
CTBOpeHO 86 pobOoumx Miclb, SKI OynWd TMIAKITIOYEHI A0 €IWHOI MEIUYHOI
iHpopMmarniinoi cucremu «Helsi» Ta HeHTpanpHOI EIEKTPOHHOI  CHCTEMHU
MinicTepcTBa 0X0poHH 310poB st eHealth.

3 kBiTHS 2020 pOKy BCi1 CTPYKTYpHI MIAPO3/IUIHN 3aKJIaay MMOYaid CTBOPIOBATH
CJICKTPOHHI MEIUYHI 3aIIUCH Ta HaJaBaTH ix 10 cucremu eHealth,

Byab-skuii nikap caMOCTIHHO MOXKE€ OTpUMYBATH 1H(OpPMAIIIIO PO MAIlIEHTIB,
MpocTo yBIAMIOBIIM Ha cat «Helsi.pro» y cBiii 0OJiKOBMIf 3amuc B CHUCTEMI 3
KOMITIOTEPIB MEJIWYHOTO 3aKjaay, a TaKoX Ma€ MOJIMBICTb: BEJEHHS 1CTOpii
xBopoOu marrieHTiB Ta EMK oOHaliH, omnepaTMBHO OTPUMYBAaTH pPE3YJIbTATH
JTIarHOCTUKM Ta AaHai31B, JIETKO BHKOPHCTOBYBAaTH KJIIHIYHI TMPOTOKOJIU Ta
KOM(pOPTHO TMpallOBaTH Yy CBOEMY OOJIIKOBOMY 3amucl JJisi BEACHHSA MNPUHOMY
MalI€HTIB, POPMyBaTH NOTOYHY 3BITHICTh TA OTPUMYBATH CTaTUCTUYHI JaHI.

[TpoTtsirom 2020 poKy KUIBKICTh CTBOPEHHUX €JIEKTPOHHUX MEIUYHHUX 3aIHCIB
30utbmnack 3 500 1o 79 tucsay

BucHoBku. Y poOOTI BUpillleHa akTyalbHa 3ajja4a CTBOPEHHsI 1H(OpMaIIiTHOTO
CepelloBHUIlA JIIKAPHI MUISXOM BIPOBAHKeHHS MenuuHoi iHpOpMaIiifHOI cucTeMu
«Helsi». BukopucrtanHs onuMcaHUX MNPOrPaMHUX JOJATKIB ICTOTHO IOJIETIINIIO
po0OTYy JiKaps, M030aBUBIIN HOTO BETUKOTO 00CITY anepoBoi poOOTH.

Jliteparypa

1. Caiit Menuunoi inopmarriiitoi cuctemu «Helsi» https://helsi.me/reform

2. Cair https://ehealth.gov.ua

3. I'mobGanpHi iHOpMaIliiiHI cuUCTeMH Ta TexHoJorii (Moaeni e(peKTUBHOrO aHami3y,
ompaitoBanHs Ta 3axucty nanux) / B.B. Ilaciunuk, I1.1. Xexuuu, P.b. KpaBeus Ta iH. — JIbBIB:
Bun-so HanionansHoro yHiBepeutety «JIbBiBChbKa momitexHika», 2006.- 350 c.

4. XMapHi TexHOJNOril (HaBYAJbHO-METOJAWYHUI TMOCIOHHMK s JIIKapiB-1HTEPHIB,
npoBi3opiB-inTepHiB) / PmwxoB O.A., IBanbkoBa H.A., AHmpocoB O.I. — 3amopixoks: BHI-BO
3api’KCHKOTO JACP’KaBHOT'O MEIUYHOTO yHiBepcuTeTy, 2018.-76 c.
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FIGMA-CEPBIC JJI1 PO3POBKH IHTEP®ENCY I TIPOTOTUITYBAHHSI
Caoicko I'1, x.neo.n., ooy,

Hawyx P.C., 3006y8au suwoi oceimu,

Ykpaincoeka inocenepno-nedacociuna akademis, Xapkiea

Figma — onaiin-cepBic aj1s1 po3poOKHu iHTEP(EHCIB 1 MPOTOTUIIIB. [HCTpyMEHT
i BeO-mu3aiiHepiB 1 po3poOHMKIB. CepBic JOCTYMHUH 3a TepeaIiaToro,
nependadyeHnit  Oe3KOIITOBHMM TapudHUN TUIaH [AfS  OJHOTO  KOPHUCTyBaua.
KirouoBoro ocobnusictio Figma € ii xmapuicts. Takox Figma mae oddnaita-Bepcii
s pizaux miatdopm (Windows, macOS, Linux).

CepBic Mae MUPOKI MOXIMBOCTI JUig IHTErpamii 3 KOpPHOPAaTUBHUM
mecenpkepoM  Slack 1 1HCTpyMEHTOM MJii BHCOKOPIBHEBOTO MPOTOTHITYBaHHS
Framer.

Figma miaxoauTs sIK JJisi CTBOPEHHSI MPOCTUX MPOTOTHIIIB 1 AU3ANH-CHUCTEM,
TaKk 1 CKIAQMHUX TPOEKTIB (MOOUIbHI  JOJATKH, IOPTadd, CKIagHl 1
BHCOKOHaBaHTaxeH1 iHTepdeiicu) [1]. YV 2018 pomi mnardopma crtana oIHUM 3
HaWO1IBII MBUJIKO PO3BUBAIOTHCS IHCTPYMEHTIB JJI1 PO3POOHUKIB 1 IM3aliHEPIB.

Figma mae psin nepesar, a came:

1) CninbHe penmaryBanHsA. Google Docs BigMIHHO MMOKa3aid, IO TPyroBa
poboTa Hajx MOKyMEHTaMM IIOJIETIIYe€ KOMYHIKAII0 1 IPUCKOPIOE pe3ysbTaT. 3a
noromororo Figm'n au3aitHepu, MPOEKTHI MEHEIKEPH 1 KITIEHTH MOXYTh OJJHOYACHO
KOMEHTYBAaTH, CTAaBUTH 3alMTaHHSA 1 MpaBUTH MakeTH. KpiM TOro, BU MOXKeTe
OOMEXHUTH CTaTyc Il KOXHOTO Yy4yacHMKa, Hampukian read-only, mo He
MEPEeKUBAIOYH, 10 XTOCh MOPYIIMTh TapMOHIIO B AW3aiHI. [ cnuibHOI poboTH
MOTP1OEH JIUIIIE IHTEPHET 1 Opay3ep.

2) AxktyanpHICTH Bepciii. Bcei Bepcii 1 3miHM 30epirarotbess B Figma i Bu
MOKeTe B Oy/lb-IKUIi MOMEHT TTOBEPHYTHUCH J0 TOTpiOHOi. Bam Gibiie He moTpiOHO
30epiraTul JecsaTku (aiiiiiB Ha KOMIT'IOTEP1 1 mam'siTaTu, B sikoMmy (aiim au3aiin OyB 3
THUM €JIEMEHTOM, KMl MpuOpaTH, a Tenep X04eTe MOBEPHYTH.

3) 3pyuHuii BOyJOBaHUN PEKUM I pO3POOHHUKIB, B IKOMY BOHU HE MOXKYTh
BIUTMBATH Ha JM3aiiH, aje MOXYTh OTPUMATH 3 MakKeTa BCE HEOOXimHE M s
MOJAIBIIOI POOOTH: 300paKEHHS, BIIACTUBOCTI 00'€KTIB 1 BIICTaH1 Mi>kK HUMH, TEKCTH
1 T.nI.

4) InTepakTWUBHI MPOTOTUIM 1 aHIMOBaHI mepexoau. Figma HamaraeThbcs
OXOMUTH BCIO 0071aCTh pOOOTH 3 MPOTOTUIAMH, TOMY 3 MEPIIUX BEPCiil TYT € PyHKIIT
IHTEPaKTUBHUX TMPOTOTHUIIIB, SKI CTAaOUIBHO pEryjasipHO OOpPOCTAalOTh HOBUMU
¢imkamu. 3apa3 1e 1 aHiMOBaHI NEPEXOAM MK MakeTaMu, 1 ¢ikcailisi OJIOKIB Npu
MPOKPYYYBaHHI, 1 MOKJIMBICTh BIJpa3y NOJAUBUTHUCS MAKET HA MOOLIbHOMY TeneoH1
Yyepes J0JaTOK.

Orxe, Figma mocTiiiHO PO3BUBAETHCS 1 BBOAWTH TMOHOBICHHS. [locTymoBo
HEJOJIKIB Mepes KOHKYpEHTaMH y LIbOro JoJaTKa JUIsl JAU3aiiHy CTa€ BCE MEHIIIE.
Hampuknan, panime B Figma He Mo)kHa Oy710 KOPUCTYBATHUCS TUIariHAMU: iX MPOCTO
He Oymo. I me Oyno OgHUM 3 OCHOBHHUX MIHYCIB MpOrpaMu. AJie HEI[0JIaBHO
po3poOHukn  Figma  gomoMornu — JIOASM — BUKOPHUCTOBYBAaTH — MOMKIIMBICTh
KOPHCTYBAaTUCSl CTaHJAPTHUMU IUIAariHaMH 1 CTBOPIOBATH CBOI. A IlI€ HEIIOAaBHO
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cTaio MOXJIMBMM fojgaBaté B Figma animamiro. Takox B Figma mocriitHO
3'SIBIISIFOTHCS HOB1 1HTErparlii 31 ctopoHHIM codTom, Hanpukiaz 3 Flinto 1 Principle.

Jlitepatypa
1. Figma. Figma — cepsic s po3poOku BeO-mu3aiiny. [Emexrponuit pecypc]. — Pexum
nocrymy : https://www.figma.com/

OCULUS & UNITY: IPOEKTYBAHHSA JU3AMHY I PO3POBKA
JOJATKIB JJJIAA VR
Caoicxo 'L, x.neo.u., ooy,
Cisiykuii B.B., 3000y8au euwjoi oceimu,
Ykpaincvka inoceneprno-nedazozivna akademis, Xapkie

Unity - me irpoBuii JBMXKOK, IO JO3BOJISIE CTBOPIOBATH IrpW Iij OLIBIIICTH
MONYJISIPHUX TUIATGOpM. 3a JOMOMOTOI0 JaHOTO JABUXKKA PO3POOISIOTHCS ITPH, SKi
3aIyCKalThCAd Ha MEPCOHATBHUX KoMmM'toTepax (ki mpaioroTh mig Windows,
MacOS, Linux), Ha cmaprdonax Ta mianmerax (10S, Android, Windows Phone), Ha
irpoBux koHcoisix (PS, Xbox, Wii) [1].

Oculus VR - amepukaHchbka KoMIaHis, 3acHoBaHa [lampmepom Jlaki,
bpennanom Ip6irom, Maiikiiom AutoHoBuM U Heittom Mituenom B minH1 2012 poky
B IpBiHi. 3apa3 mtab-kBapTupa KommnaHii 3Haxoautbest B Menno-Ilapky. Oculus VR
CIIELIATI3yEThCSI B CTBOPEHHI arapaTHOroO Ta MPOrpaMHOro 3a0e3MeyeHHs IS
BIPTyaJIbHOI peanbHOCTI [2].

VR-TexXHONOr1i CTBOPIOIOTH BIPTyaJdbHUN HPOCTIP, IO 3aHYPIOE CTYJIEHTIB B
CBIT OyAb-sIKOI TEMH, IONOMAararo4v CKOHUEHTPYBAaTHCS Ha ii BUBYEHHI. BuBuaroun
XIMIYHE PIBHSIHHA B KJIACHIM KIMHATi, 00JIaJHaH1{ 13 3acTOCyBaHHs VR-TeXHONOrIH,
CTYJIEHTH MOTPAIUIAIOTh BCEPEAMHY XIMIYHOI peakilli, CHOCTepIraloyu 3'€THaAHHS
YaCTUHOK.

3acTocyBaHHS TEXHOJIOT1H BIPTyaIbHOI peajbHOCTI B HABYAHHI JO3BOJISE:

* IaTH CTYJICHTY O€3MOCepe/IHIN, a HE TEOPETUYHUM, TOCBII;

* 3MCHIIUTH BIUIMB BIJIBOJIKAIOUYMX YWUHHHUKIB, III0 IEPEIIKOKAIOTh
CIPUIHSATTIO 1H(OpMAIii;

* MOSICHUTHU CKJIQJIH1 /ISl PO3YMIHHS SIBUINA U TIpeaAMETH [3].

VY npomy BeceocspkHOMY Kypel Big Oculus m Unity Bu Ji3HaeTecs, IK KPOK 3a
KpOKOM CTBOpPIOBATH iMepciitHi VR-irpu. MeTta uporo Kypcy, npu3HadeHa JJjis JIIoAeH
13 cepenHiM piBHeM 3HaHb Unity, - HaBUMTUCA NPOEKTYBaTH, pO3pOOIATH U
posroprati aojgatku VR. Bu 3MokeTe BUBYMTH IIUPOKUN CHEKTP MPUHLUIIB U
MEepPEeIOBUX TMPAKTHUK: BiJl TEpeCyBaHHSA 1 MPUCYTHOCTI PyK 1O ONTHUMI3aIii M
TECTyBaHHS, POOOTH 3 KOMEPIIIHHUM KOPUCTYBAYEM i CTpATETii BUXOy Ha PUHOK.

[Tin kepiBHuTBOM ekcnepTiB 3 Oculus 1 Unity BU CTBOpUTE BEpTUKAIbHHIA
dbparMeHT Ha MPOTs3i BChOTO Kypcy. Xoua Kypc CHpsIMOBAaHUN Ha PO3POOKY s
Oculus Rift, onucani npuHIMIM Takok 3acTocoBHI 70 Oculus Quest, i Bu HaBYa€eTeCh
VHIKQJIbBHOMY BUPINICHHIO JCSIKAX TOMMPEHUX TIOMUJIOK, SIKi, SK MH 0OaduMmo,
BIIUyBa€ PO3pOOHUK Mpu BiAmpaBil cBoro aogatky B Oculus Store. IligBumiyiite
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CBOI HAaBMYKHM BIPTyaJlbHOI pEaNbHOCTI HAa HOBHUIl PIBEHb 3a JOMOMOTOI0 IIHOTO
IMOOKOTO 3aHYPEHHSI B IPUHIIUIIN PO3POOKU BIPTYalIbHOI peaabHOCTI.[4].

Moxna 3pobutd BHCHOBOK, 1m0 npoekt OCULUS & UNITY s
OE3KOIITOBHOTO HaBYaHHS po3podIi VR-momaTkiB qo0pe miaXoauTh IJis JIFOACH 3
cepenHiM piBHeM 3HaHb Unity.

Jlitepatypa

1. Unity [Enekrponnmii pecypc]. - Pexum moctymy no pecypcey: https://itkeys.org/about-
unity

2. Bikinenis. Oculus VR [Enextponnuii pecypc]. - Pexxum goctymy 1o pecypcey:
https://ru.wikipedia.org/wiki/Oculus_VR

3. BipryanbHa peanbHicTh B HaBuaHHi [ Enekrponnmii pecypc]. - Pexxum nocrymy

1o pecypcy: h https://webinar.ru/blog/virtualnaya-realnost-v-obuchenii/

4. Oculus i1 Unity [Enexkrponnuii pecypc]. - Pexum goctymy 10 pecypcy:
https://learn.unity.com/course/oculus-vr/?tab=overview/

JOAJATOK IJIAA POBOTHU 3 JOIMTOBHEHOIO PEAJIBHICTIO —
WIKITUDE STUDIO
Caoicko 'L, x.neo.n., ooy,
Yaiika A.B., 3000y8au suwoi ocgimu,
Vkpaincvka inoicenepro-nedazoziuna akademis, Xapkis

Wikitude Studio — 1ie mpocTuii iHCTPYMEHT, IO 103BOJIsIE OUIBIT €(EeKTHBHO
J0/1aBaTH, BUIAIATH, peJaryBaTH 1 MIATPUMYBATH IUJIBOBI 300pa)keHHS, 00'€KTH 1
CIICHHU.

Wikitude Studio - opieHTyeThCcsl Ha HaJaHHS MOXIHUBOCTEH 3a JIOIMOMOTOFO
nomoBHEeHOI peanbHOCTi. [lo-mepie, kommoneHnT Studio (panime Target Manager)
OyB po3poOaeHuii s ontumizaiii mpoekti A1t Wikitude SDK 1 MinimizaIlii 3ycuiib
MpU CTBOPEHHI LUIbOBUX KoJieKiiil 300paxkenb (WTC) 1 LiIbOBUX KOJIEKI[IH 00'€KTIB
(WTO). Ilo-gpyre, interparmis 31 Studio Editor mo3Bosisie mBHAKO 107aBaTH
JIOTIOBHEHHSI 70 BalllUX IMUJIEH, a TaKoXX TECTyBaTH 1 poOUTH MOXIUBOCTI AR
JOCTYITHUMHU JUIsl KIEHTIB BcepeauHi mporpamu Wikitude, abo BcepennHi Bamoro
BJIACHOTO JI0JIaTKY, CTBOpeHoro 3a gonomororo Wikitude SDK.

Wikitude Studio mae 6arato KOpuCHUX MOXKJIMBOCTEH, a caMe:

1. Mownitopunr Ta BiacrexxeHHs. Y Wikitude Studio € 3acobu BiacTe)eHHS 1
CKJIaJIaHHS 3BITIB, BKJIIOYAIOYM KUIBKICTh KJIIKIB, BIICTS)KCHHS 1HJIHUBITyaIbHUX
JIOTIOBHEHB 1 0araTo 1HIIIOrO.

2. lomaBanHs  Micig s 30epiranHsa.  Heszane:xxHo Bim  TOro, 4
BukopuctoByere Bu Wikitude's Studio ans mpocToro po3miieHHs 1 YIpaBIiHHA
BaIllMMU IUISIMH, JIJIs1 peJJaryBaHHsI BAIIOTO JOCBIY JTIOMOBHEHOT PeaIbHOCTI a00 AJis
TOro 1 iHmoro, omiis Storage Add On 103BoJIsSIE BaM «POCTHU T10 XOTY».

3. Ilpaitroe 3 po3mizHaBaHHAM 1 BifICTEXEHHAM 300paxkenb. LI[o0 1e 3podutu
MOTPIOHO 3aBAHTAXKUTU LUIBOBI 300paXKEHHS B PENAKTOpP pa3oM 3 OakaHUM
HU(DPOBUM OBEPIICEM.

4. Po3nizHaBaHHs 00'ekTiB 1 ciieH. OQHUM 3 OCHOBHHX MOJIMNIIEHL HOBOI'O
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penaktopa Studio € ¢yHKIis po3mizHaBaHHS 00'€KTIB 1 clieH Ha ocHOBI SLAM.
IaTepdeiic m03BOJsIE CTBOPUTH TPUBHMIPHY TOUYKOBY KapTy BallOi METH, MPOCTO
3HIMarouH ii, a6o 3a qonomoro SDK 8, pororpadyroun ii.

5. Po3mnizHaBanHs 300pakeHb.

B sapi Wikitude Studio € Power Search. Ile mumo3 3a T0IOMOIoO SKOro B
1udpoBiit GopmMi JOMOBHEHOTO KOHTEHTY MOKHA IMOOAYMTH IIOCHh HOBE HABKOJO
KopucTyBada. Hampukiaa, kommaHii MOXyTh HamaTd Bam ko momyky, sKi
6e3mocepeIHbO MPHU3BOAATH /10 TieBHOTO ocBiAy AR. IIpocto moTpiGHO BBECTH HOTO
B T0JI€ MOITYKY Y BEPXHIM YaCTHHI.

Wikitude Studio mo3Bossie moGaunTh TPIMIKK OibIe, HIXK Balll 04Yi MOXYTb
3axonuTH. llel momaTok SK «KOMITIOTESpPHHUH 3ip». TexHooris Sk maris 1 3'€IHye
KOPHUCTYBaviB 3 aOCOJIOTHO HOBHMM CBITOM. J[0MaTOK BHKOPHUCTOBYETHCS B SKOCTI
IHCTpyMEHTY, 100 BUIPOOYBAaTH JOMOBHEHY pEajbHICTh KOHTEHTY: KaMIIaHii,
MPOEKTH, aKIlii, irpu Ta 6araTo iHIIOTO 3a JOTIOMOTOI0 IPOCTOTO CKaHyBaHHS.

Otxe, Wikitude Studio poOUTh CTBOpEHHS JOMOBHEHOI PEaIbHOCT1 TOCTYITHUM
U1 BCiX. JlomaTok Mae 3po3yMisly HaBIralir, JIO3BOJISE J0JIaBaTH 300pa’KCHHS,
00'€KTH 1 CIIEHH, a TaKOX PO3MIIICHHS B JOJATKYy-3pa3Ky 1 0araTo iHIMUX (QYHKIIIH.
Ile migxomuTh aJis TMOYATKIBIIB, $IKI 1€ HE BMIIOTh MpOTpaMyBaTH, aje€ XOYYTb
MOMPAIIOBATHU 3 IOTIOBHEHOIO PEANbHICTIO.

Jlitreparypa
1. Wikitude. Wikitude Studio [EnexkropHHmii pecypc]. — Pexxum moctymy 1m0 pycypcy:
https://www.wikitude.com
2.  Wikitude [Enexropuuuii  pecypc]. — Pexum  goctymy g0  pycypey:
https://play.google.com/store/apps/details?id=com.wikitude&hl=ru&gl=US

OPENCART - CMS OPIEHTOBAHA HA PO3POBKY IHTEPHET-
MAT'ABUHIB
Caosicko I'.1. , x.n H., Oou,
Yepneyovxuii M.B., 3006ysau euwjoi oceimu,
Ykpaincvka inoiceneprno-nedazozivna akademis, Xapkie

OpenCart — me mBuUAKa 1 HE BUMOINIMBA JO pecypciB cepBepa CMS,
OpIEHTOBaHAa Ha CTBOPEHHs IHTEepHeT-MmaraszuHiB. Lle — myxe HaniliHe 1 mpocTte
pimieHHs Ay OakalouuMX CTBOPUTH CBIM OHJIAiiH Mara3uH IpU MiHIMAJIbHUX
Butpartax. [Iporpamue 3a0e3neueHHs HamuMcaHo Ha MoBi mporpamyBanHs PHP, a B
apXxITEKTypl BUKOpUCTaHU m1absioH npoektyBanHs MVC.

Ha 6a31 OpenCart MOKHa CTBOPUTH 1HTEPHET-Mara3uH Oy/Ib-IKO1 CKJIaJHOCTI.
CninbHota OpenCart cknanaerbes 3 noHag 46 000 ydacHUKIB 3 yChOTO CBITY,
3aBIsAKU sikoMy icHye Outbire 9000 Oe3KOITOBHUX 1 KOMEPIIWHUX JOMOBHEHbB, SIKi
JI03BOJIIIOTh 3MiHIOBATH a0o0 JOMOBHIOBATH (yHKIioHaN Marasuny Ha OpenCart
caMuM pi3HUM YUHOM. A Ouabiie 1000 pi3HOMaHITHMX FOTOBUX JAU3alHIB BiJl aBTOPIB
3 YChOTO CBITY, JIOMOMOXYTh CTBOPUTH TapHHUI MarasuH B HAWKOPOTII TEPMIHHU.

[lepeBaru s Kimi€eHTa:
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Peectpariss mokymmiB. Bci 3amoBneHHst 30epiratoThess B 0a3i JaHWX IS
MIBUJKOTO 1 €(PEeKTHMBHOIO mMoIIyKy (ICTOpis MOKYHoK s mokymiiB). Kimientu
MOXKYTh TIE€PETIISIATH ICTOPIIO 1 CTaTyCH CBOIX 3aMOBJICHb. TUMYACOBUI KOIIMK JJIs
rocreil 1 mocTiHui ana kiieHTiB. [Buakuit  iHTepdetic mnomyky. besneka 3
niaTpumkoro SSL. 3pyuHa HaBiraiiss mo caity. KimeHT Moke MaTtu KulbKa ajpec
JIOCTaBKH y CBOIH aJpecHii KHU31.

[lepeBaru asis BIacHUKa MarasuHy:

Cyuacna mardopma. llIBuakuit  crapt. 3mMiHa  (yHKIIOHATY  CHJIAMU
CTOPOHHBOTO TIPOTrpaMicTa a0 BCTAHOBJICHHSIM JOAATKOBHUX MOAymiB. [lomipHi miHH
Ha JIOJATKU 1 mociayrd. MiHIManpHI BUTpaTH NpU MPOEKTYBAaHHI MarasuHy. besneka
cuctemu 1 SEO opieHTOBaHiCcTh. Pi3HI crtocoOu omiatu Ta JOCTaBKH.

[lepeBaru miis agmiHicTpaTopa:

OpenCart migTpumye HEOOMEXEHY KUIBKICTh MPOAYKTIB 1  PO3ILTIB
kareropii. [linrpumka Gb13ugHUX 1 BIpTyaJIbHUX (3aBaHTaXyBaJIbHUX )
ToBapiB. JIETKICT, PE3epBHOTO KOMIIOBAaHHS 1 BIJHOBIEHHA JaaHux. CTaTucTuka
TOBapiB 1 3aMOBHUKIB. bararomoBHa niaTpumka. IligTpuMka TeKIJIbKOX BTIOT.

[lepeBaru asis mporpamicra:

Cymichicte 3 PHP 5x 1 MySQL 4.X, 5.X.Kox BiamoBijjac OCHOBHUM
npuniunam natepny Model-View-Controller. CymicHicTh 3 yciMa OCHOBHUMH
Opay3epamu. BOynoBana 0OararoMoBHICTh. HeoOMexkeHa  KIIBKICTH  PO3ILIIB 1
toBapiB. [linTpumka 1m1abnoHiB, MOIymiB Ta AomnoBHEHb. [linTpumka «Ocmod»
(Virtual Quick Mod), 1m0 3HaYHO CIPOIILY€E PO3POOKY PO3IIMPEHD 1 X MEPECHECCHHS
npu oHoBJIeHH1 Bepcii OpenCart.

VY mani nomrykoBoi ontumizamii OpenCart n03BoJisle MPONKUCYBAaTH MeETa-
teru. Tak camo, 3 OpenCart ocTaBJISIETBCS MOAYJIb JJIsl T€HEpallli KapTu calTy JJis
nomrykoBux 00TiB Google. B OpenCart onTuMi3oBaHU# MOUIYK J103BOJISIE CTOPIHKAM
OyTH MPOIHIEKCOBAHUMH y BCIX OCHOBHHX MOIIYKOBHX CHUCTEMax 1 BKIIIOUa€ B ceOe
MIATPUMKY KOPUCTYBAIIBKUX MPOAYKTIB 1 KATETOPiii METa-TET1B.

3a 3aMoBuyBaHHSM opencart 30upae TpW BUAM CTATHUCTHKU: 3BIT MPO
nponaxi(BBaxkaroTecsi Tpojaxy 3a JI€Hb, TIKIEHb 1 Micsilb.); [lepermsau
toBapiB(KopucHo mms BimoOpakeHHs HAWOUIBII TMOMYJSPHUX ToBapiB.); Kyreni
npoaykTi(BupaxoByroThCs HAWOIBI MPOIABAIOY1 TOBAPH. ).

OpenCart Habupae OUIBIITY ayIWTOPilO, SKa MOCTIHHO HOro pO3BUBAE Ta
CTBOPIOE OLIbIIIE JOMATKIB, SIKI CIIPOITYIOTh PO3POOKY CalTy.

Jlitepatypa
1. OpenCart — CMS mist po3poOku iHTepHET-Mara3uHiB. [EnekTponuii pecype]. — Pexum
noctymy : https://www.opencart.com/
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XMAPHI CEPBICH SK 3ACIb HIATPUMKHN OCBITHU B YMOBAX
3AITPOBA/KEHHA KAPAHTUHY
Taxmaposa 1. A., suxniadau suwoi kamezopii,
baxmymcokuii konedoic mpancnopmuoi inppacmpyxmypu

BropoBamkeHHs: cydacHUX 1H(QOpMAIIHHUX TEXHOJIOTIH B OCBITHIM IIpoIliec
BIJIKPMBA€ HOBI MOJKJIMBOCTI BHUPIIICHHS PI3HOMAHITHUX TMEAaroriyHuX 3aBlaHb. 3
MOMIMPEHHAM ITM(GPOBUX TEXHOJOTIA HaBYAaHHS TpuitmMae (Gopmu Oe3repepBHOTO,
1HMBIAyaTbHO-OPIEHTOBAHOTO, THYYKOTO 1 JMHAMIYHOTO MPOILIECY.

[HTepHET-TeXHONOr1l, fAKI I[IBUIKO OCBOIOIOTBCA CYYaCHHUMH JIThbMH Ha
MOJIOJIIO, JAl0Th iM BIEBHEHICTh y C00i, CTBOPIOIOTH KOMGOPTHI yMOBH JIS
camopeainizallii Ta TBOPYOCTi, MIABUIIYIOTh MOTHBAIIIO J0 HaBYAHHS, 301JIBIIYIOTH
KOJIO CIIUJIKYBAaHHS, HA/TAIOTh BEIMKUN 00CIT PI3HOMaHITHUX OCBITHIX pecypciB. Aue i
JUISL TIeJlarora BOHU BIAKPUBAIOTh 0€3J114 MOKJIMBOCTEH: OUIBII ITMOOKO BUCBITIMTH
TEOpEeTUYHE MUTAHHS, 110 JOMOMAarae yyaCHUKaM HaBYaJIbHOTO MPOIIECY JI€TaIbHIIIE
BHUKHYTH B TPOIIECH 1 SIBUINA, Kl HE MOTJIM O OyTH BHBUYEHI 0€3 BHUKOPUCTAHHS
IHTEpaKTUBHHUX MOJICJICH; 11€ 1 HEOOMEKEH1 MOXKIMBOCTI JIJIA pealti3allii 1HKI03UBHO1
OCBITH TOILIO.

Tenepimue 1 MailOyTHe HaIIUX YYHIB Ta CTYIEHTIB — 1€ iHdopmarliiiHe
cycniibeTBo. Bucnosnenns akangemika A. I1. CemenoBa «Hapuutu nouHy *UTH B
1H(OopMaIIiHOMY CBITI — HallBaXKJIMBIILIE 3aBJAHHS CY4YacHOI IIKOJIN» TOBUHHO CTaTH
BU3HAYAJIBHUM y pOOOTI KOKHOTO Cy4acHOTo meaarora. I 3apa3 BUXOIATh Ha YlJIbHE
MiICIIE CHCTEMH JUCTAHIIMHOTO HaBuaHHsI. [l1 cucTteMm IOCHTH JAaBHO BIIOMI
BHKJIaJ]ayaM 3aKJIaJlIB BUILIOI OCBITH. A OCb IIKOJIM Ta 3aKjaau (paxoBoi nepea BUILOT
OCBITH BIAKPWIH AJI ce€0e eIEeKTPOHHE (AMCTAHIIIITHE) HABYAHHS HEJIABHO, Y 3B’ A3KY
3 KapaHTUHOM, 1 Oynu 3MyILIE€HI OCBOIOBATM WMOr0 MaKCHMajdbHO HIBUAKO. ICHye
Oaratro HapikaHb 3 OOKy MeaaroriB, 0aThKIB 00 OpraHi3allii AMCTaHIIHOTO, a0
3MIIIAHOTO HAaBYaHHS B OKPEMHUX 3aKjazax OCBITH. AJle Tpeba PO3yMiTH OJHE -
JYCTaHIlIifHA OCBITa y IIKOJII — II€ HE HOpMa, ajie Ii¢ HeoOXiaHicTh. Tomy Tpeba
MaKCUMaJbHO BUKOPHCTOBYBATH IHTEPHET-PECYpCH ISl Kpamioi oprasizaiii came
JUCTAHIIIHOT CKJIaJ0BO1 3MIIIIAHOTO HABYAHHS.

3a J0MOMOTOI0 JHUCTAHIIMHUX OCBITHIX TEXHOJOTIH MOXHA HE TUIBKH
MEepeKJIacTH Ha IUIedl KOMIT'IOTepa psii PYTUHHHUX TENaroriyHuX [id, a u
OpraHizyBaTh MO-CIIPaBXHbOMY SIKICHE, IHAMBIAyalbHE, JudepeHUiiioBaHe
HaBYaHHS.

Ha cporomHi BiAOMO IIOHANMEHIIE TpPU MOTYXHI CHUCTEMHU O€30IJIaTHOrO
OUCTaHIIMHOTO HaByaHHA: Moodle (akTMBHO BUKOPHCTOBYETHCS 3aKjiaJaMH BHUIIOI
ocBitu 3-4 p.a. ), Edmodo ta Google Classroom (Hai611b11 nomysisipHa rmiatdopma
3aKJIaJiB CEPEIHhOI OCBITH).

Google Classroom € omuum 3 goctynmHux Google-cepBiciB, ToMy y mepioj
BECHSIHOTO KapaHTHHY 1€ J01aTOK HaOyB nomynspHocTi. ChoroHi Oyab-sKa JH0ANHA
3 Google-akayHTOM MOX€ pO3MOYaTH BUKOPUCTOBYBaTH Horo. Jlany cucremy
HAaBUYaHHA MOXXHA BHUKOPHCTOBYBAaTH SIK Ha KOMIT'IOTEPl, TaK 1 Ha IUIAHIIETI YH
cMapTdoHi.

[Ipu mpoekTyBaHHI OHJIAWH-KJIACY BUKJIAJa4 MOBUHEH JOTPUMYBATHUCh TaKUX
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MIPUHITUTIIB:

— HAYKOBOCTI 1 MOCUJIBHUX TPY/AHOIIIIB,;

— JIOCTYNHOCTI HaBYaHHS;

— HAO0YHOCTI;

— CBIZJOMOCTI 1 TBOPYOi aKTUBHOCTI;

— PO3BHBAIOYOTO 1 BUXOBHOT'O XapaKTepy HaBUYAHHS;

— CTBOPEHHS MMO3UTUBHOTO €MOLIIMHOTO (POHY.

Y kmaci MOXHa BHUKOPHUCTOBYBATH 3aBaHTAXKYBATHU IMIJIPYYHUKH, JICKII,
MPE3eHTAIli] 32 TeMaMH, a TaKOX BimeoMatepianm 3 YouTube.

Y Google Classroom yumrteni (BUKIagadi) MOXKYTh JIETKO 1 IIBHAKO
CTBOPIOBATH Ta MEPEBIPSITH 3aBJaHHS B €JICKTPOHHIA (opMmi, a TaKoXK BKa3yBaTu
TEepPMiHM 37a4i. 3aBlaHHs 1 pOOOTH MPU ILOMY aBTOMATHMYHO CHUCTEMATU3YIOTHCA Y
CTPYKTYpY Marok i 1okymeHTiB Ha Google [ucky, 3po3yminy 1 megaroram, 1 y4Hsim
(ctynentam). 3a JOMOMOTOI0 CEpBICY MOXHA BiApa3y MOOAYUTH 3aBIaHHS, SKi
BUKJUKAIM MpoOieMu Tpu BHKOHaHHI. Llg mmardopma mayxke moOpe miaTpUMYeE
3BOPOTHI 3B'sI30K BUKJIa/1aya 31 CTyICHTaMH (YUHSIMU).

[lepeBaramu cuctemu «Google Classroom» € Taxi:

- GyHKIIOHAT: MOXIIMUBICT  MyOJIIKYBaTH TEOPETUYHHUM  MaTepial,
3aBJIaHHSI, BUCTABIISITH OLIIHKU B JKypHaJl, KaJIeH1ap Ta iH.;

- oprasizatis CliJIbHOi poOOTH;

— OC3KOIITOBHICT;

— HIATPUMKA YKPATHCHKOI MOBU;

— openn — Google Bci 3HaIOTh 1 BAKOPUCTOBYIOTb;

— IIMM CEPBICOM MOYKHA KOPHCTYBATHCS SK MEPCOHAITBHOMY KOMIT IOTEPI,
Tak 1 Ha cMapT(doHI Ta IUIAHIIET], y T.4. 3a JOIMOMOIOI0 CHEIliaIbHUX MOOLIBHUX
IOIATKIB.

BuninmuMo 1 HeIOIIKU TaKoro PIlIeHHS - 1HTEp(eiic CUCTEMH HE € IHTYITUBHO
3pO3yMIJIUM, TOMY YYacCHHUKaM OCBITHBOTO TIpoliecy Tpeba crmoyaTKy BHUBYHUTU
0COOJIMBOCTI pOOOTH JTOAATKA.

3acTocyBaHHS XMapHUX CEPBICIB JIMCTAHIIIMHOI CKJIQJ0BOI  3MIIIAHOTO
HaBUaHHS, TIO-TIEpIE, HAIa€ MOXJIMBICTH TPOJOBKYBATH HABYAHHS Yy TIE€PIOA
MaHaeMii, To-JIpyre, CIpHsIE aKTUBHOMY Ta MPOAYKTHBHOMY 3aCBOEHHIO HABYAJIBLHOTO
Marepianay, aKTUBI3y€ B YUHIB Ta CTYAEHTIB MOTpeOy 3A1MCHEHHS TOCHITHOIO BUIY
JUSITBHOCTI. SIK MOKa3ylTh 3aHATTS, MPOBEACHI M1/l 4Yac KapaHTUHY, IHTEPEC YUHIB Ta
CTYICHTIB J0 TaKUX TEXHOJIOTIM MOCTIMHO 3pOCTa€e, MO0 € JI0Ka30M JOLLUIBHOCTI
BIPOBA/KEHHSI XMAapHUX CEPBICIB B OCBITHIN MPOLEC IIKOJIM YU 3aKJIady BUIIO0i, a00
(haxoBoi Iepe] BUIIOT OCBITH.

Jliteparypa
1. Muponosa M. 1., MuponoB lO. b. Bukopucranus cepBicy Google Classroom y
HaBYaJIbHOMY Ipolieci. AKTyallbHI PoOJIeMH HETIEPEPBHOI OCBITH B 1HGOPMAIITHOMY CYCIIIbCTBI:
Mmatepianu MixkHap. HayK.-ipakT. KoHd. (M. Kui, 29-30 tpaBusa 2020 p.). — K. : Bua-so HITY imeni
M. I1. Iparomanosa, 2020. — 398 c.
2. Yymak JI.O. MoxnuBocti cepBiciB Google ans oprasizaiii HaBYaibHOTO Iporecy //
Bicuuk [TpuaHinpoBchKOi 1epkaBHOI akageMii OyaiBHUIITBA Ta apxiTekTypu. - 2018.
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PO3POBKA ITPOIT'PAMHOI'O CEPEJIOBUIIA BI3YAJII3ALIL TA
AHAJII3Y 'PA®OBUX MOJEJEN
Yuxynos I1.0.,x.m.H., ooy.,
Caghonos M.O., 3000ysau euwjoi oceimu,
Heizmaiinos /1. A., 3000y6au suwoi ocgimu opy2o2o piens,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Cyd4acHi MIKpPOIIPOIIECOPH XapPaKTEPU3YIOTHCS HAIMIPHOI TEXHOJOTIYHOIO
ckiaaHicTio. Ha croronni 6ararbMa BUpOOHHMKaMU IpoIecopiB, 30kpema Intel, AMD,
IBM, ARM mnopanpiie 30UIbIICHHST YHCIA SAEp MPOIECOPIiB BU3HAHO SK OJUH 3
OPIOPUTETHUX  HAMpsIMIB  30UIBLICHHS  MPOAYKTHUBHOCTI  MIKPOIIPOIIECOPIB.
Hanpuxmnan, xommaniss Cerebras Systems BumycTHIIa HalOUIBITy MIKPOCXEMY B
ictopii. 3 miomero 46225 mm? 1 1,2 TpJIH. TPaH3UCTOPIB BOHA B 56 pa3 Oujiblle, HIXK
Han6inpmmit GPU (21,1 mapa. Tpan3uctopis, 815 Mm?).

Binomo, 1m0 BX1IHUMU JaHUMH AJi1 KOHCTPYKTOPCHKOTO MPOEKTYBaHHS Oynb
AKO1 PaJloeNIeKTPOHHOI anapatypu abo udpoBUX/MIKPOIPOIECOPHUX MPUCTPOIB €
pe3ynbTaTH, OTpUMaHi Ha QyHKIIOHATBHO-JIOTTYHOMY PiBHI MPOEKTYBAHHS.

KoHcTpykTOpCchbke MNpPOEKTYBaHHS MIKPOIPOIECOPIB MICTUTh Yy COO1  psij
npouenyp. Omnepallis po30UTTS TMOJSATa€ B TPYIMyBaHHI KOMIIOHEHTIB 3a KpPUTEPIEM
3B’SI3HOCTI, 1110 HEOOX1HO a00 AJIs pOo3MILIEHHS (DOPMOBAHUX I'PYIl B OKPEMHUX YHITAX
npyu OaraTOKpHUCTAJbHOI —peamizamii, abo i BHU3HAYEHHS iX B3a€EMHOIO
po3TalryBaHHs B OJHOMY KPHCTajl B MPOIECi BUKOHAHHS MPOLEAYPH IJIaHYBaHHS
Kpuctany. /lanl BHHHMKaIOTh NpPOUEAYPU PO3MILIEHHS KOMIIOHEHTIB, TpPaCyBaHHS
3'€lHaHb, CTHUCKY TOIOJOTIYHOI CXEMH, MEPEBIPKM BIAMOBIIHOCTI TOMOJIOTIYHOI 1
MPUHIUMIIOBOI CXEM 1 T.II.

AKTyaJlbHUM 3aBJIaHHSIM € pO3poOKa MPOTrpamMHOro 3a0e3MeyeHHs, 3a
JOTIOMOTOI0 ~ SIKOTO ~ MPOEKTYBAJIbHUK  MIKPOIPOLECOPHOTO MPUCTPOIO  MOXKE
BHUKOHYBAaTH  OITHMI3aIlil0  TIOYaTKOBOI  KOMIIOHOBKH IS  (hYHKI[IOHAIBHOT
Bepu(ikallli Ha BeHTUJILHOMY PIBHI Ta PiBHI PEECTPOBUX TIEpeiay.

MeToro nOCHIPKEHHS € BHUPIIIEHHS MpoOJeMU CTBOPEHHS MPUKIAIHUX
nporpaM JUisi aBTOMAaTH30BaHOTO MPOEKTYBAHHSI MIKPONPOILIECOPHUX IMPHUCTPOIB, 13
3aCTOCYBaHHSM CTaHJApTHUX aJIrOpUTMIB Teopii TpadiB, Mmo mnepeadaydye
MIJBUILIEHHS HAAIMHOCTI MPUCTPOIB MIKPOIMPOLIECOPHOI TEXHIKH, €()EKTUBHOCTI Ta
AKOCTI1 MPOLECIB ii MPOEKTYyBaHHS, BUPOOHUIITBA 1 €KCILTyaTallii.

Jloriyni enemeHTH UU(GPOBUX NPHUCTPOIB 3a3BUYAN MOJAIOTHCA Y BUIIISLL
CXEMHU 3'€JHAHHS JIOTIYHUX E€JEMEHTIB, 10 BUKOHYIOTH MEBHI onepauii. [Ipu mpomy
IS TIOJIETIICHHS POOOTH 31 CXeMaMH B HUX MOXKYTh OIYCKaTHCS JIAHIIOTH KUBJICHHS
Ta 1HIII 3'€THAHHSI, BIJICYTHICT SKUX HE MPU3BOJIUTH JI0 3MIHU JIOTIKH POOOTH CXEMH.

[cHy€e KibKa B3a€MHO OJTHO3HAYHUX CIOCOOIB MEPEXOAy BiJ MOAYJIBHUX CXEM
MPOEKTOBAHMUX ITUGPOBUX NMPUCTPOiB A0 Tpadis [1]. Haitbiabm nmpupoaaum € cmocid
iHTepnperanii cxemu TpadoM, TPH SKOMY MHOXKHHI MOMAYJIB CXEMH B3a€EMHO
OJTHO3HAYHO CTABUTHCSA Y BIAMOBIIHICT, MHOXHWHA BepIIMH rpada, a MHOXKHUHI
3'€eTHaHb CXEeMH — MHOXKUHA pedep rpada.

AnroputMu  po30MTTS  TpadiB  3aCTOCOBYIOTHCS  TMPH  IMITAIIHTHOMY
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MOJIETIIOBaHHI IUGPOBUX MPUCTPOIB A (QyHKIIOHANBHOI Bepudikamii Ha
BEHTWJIBHOMY PIBHI 1 piBHI perictpoBux Imepenad [2]. EdexkTuBHI mOCIiI0BHI
aNropuT™Mu po3ouTTa rpadis 3 ckiaaaHicTio O(n) Oyiau oTpumadi 1ie B cepeauni 70-x
POKIB. AJle dYepe3 3pocTarody pO3MIPHICTh 3aBJaHb IOCTIAOBHI aJIrOPpUTMU HeE
CHpAaBISAIOTECA 3 HUMHU. TpamuIiiHi aaropuTMud po30OHUTTS HE 3a0e3MeUyIOTh
epeKTUBHOTO BUKOHAHHS MOJICTIOBAaHHS Ha MPOAYKTHBHUX  MapayieJbHUX
KoMI'toTepax. Jlis BUpIIEHHS IbOTO 3aBIaHHS ICHYIOTH aNTOPHUTMHU THMYacOBO1
ckiaaHocTi O (log2n). IcHye Oe3nid eBpUCTUYHUX METOIB PO3OUTTS rpadiB: mpsmi
METO]I, METOAM MEPEMIIICHHS TPy, CIIEKTPaIbHI METOIM, MOJICITIOBAHHS BiIAIY.
CimeiictBo R monrpado rpada G mokpuBae BepmuHH G, SKIIO OyIb-ska
BepmrHa Tpada Hanexutb omgHomy moarpady 3 R. [ToKpuTTS, M0 CKIaTa€ThC 3
HEMEepeciuHuX Mo BepiIuHax noArpadoB, Ha3uBaeTbesa po30uTTsIM pedep G. Lllykani
pO3OUTTS TOBMHHI BIJMOBIAATH TEBHMM BUMOTaM. 3aBAaHHA pO30OHUTTA Trpada
G =(X,V) nomsrae B po36utti rpada G Ha miarpadu G, =(X,.V,), iel ={2...m}, 1e

M — gucio nmoarpados.

IcHye kinbka KjaciB po30uTTS. SKio mpu po30UTTI rpada B KOXKHY YACTKY
MOTpAaIIsi€e TO OAHINA BEpIIMHI, TO TakKe PO30UTTS HA3UBAETHCS MOEIEMEHTHHM.
Po30UTTS HasMBa€ThCs MM, KO B(G,)={G}. [loenemeHnTHe i Ifie po3OUTTS

TPUBIAJIbHI 1 HE CTAHOBJIATH MPAKTUYHOTO 1HTEpecy. PO30UTTs mOBHOTO rpada Takox
HE Ma€ CEHCY.

[Iporpamui 3acobu ayig pobotu 3 rpadaMu MO>KHA YMOBHO PO3JAUIATUA HA TPU
BUJIM: 3aco0M Bi3yamizarii rpadiB 06e3 po3paxyHKiB, 3acO0M MJisi PO3PaxXyHKIB Ha
rpadax 6e3 ix Bizyamizaiii; 3acobu Bizyasnizailii rpadiB 1 po3paxyHKiB Ha rpadax. B
JaHUN Yac y BUIBHOMY JOCTYI BIJICYTHI MpOrpamMHi 3aco0u JJii pO3paxyHKIB Ha
rpadax, sSKi MIOXONATH 3asBIeHUM LUIsAM. 11 pobotu 3 rpadamu 3acTOCOBYIOTH
yHIBepcaibHy 00’€KTHO-OpieHTOBaHa O10mioreky kiaciB AGraph [3], sxa Hazgae
BHCOKOpPIBHEBI 3aco0u st poboTH 13 rpadamMu Ta MIATPUMYE OpPIEHTOBAHI Ta
HEOpIEHTOBaHI rpadu, 3BaxkeH1 rpadu, 1epeBa, TPAaHCIOPTHI MEPEXI.

ABTOpamMu  po3po0JeHO  MNporpaMHU  3acid  MIATPUMKH  TPOLECY
aBTOMATHU30BAHOTO TIPOCKTYBaHHS MIKpPOIPOIIECOPHUX TPHUCTPOIB B  BUIIISII
CepelloBHUIla Bidyalizallii Ta aHami3y rpadoBUX MOJENEH, IO J03BOJISE BUPIIIYBATU
NesKl TeopeTUKo-rpadoBi 3ajadi: BU3HAYCHHS 3B SA3HOCTI Tpada Ta 3HAXOKCHHS
KOMITOHEHTIB 3B’3HOCTI Tpada; mody 0By MaTpPHIIl 3B’ SI3HOCTI, MATPHUIl TOCSKHOCTI
Ta MaTpuIl BifacTaHed rpada; moOymoBa HaWKOPOTIIOrO OCTOBHOTO JiepeBa rpada;
MONIYK XPOMAaTUYHOTO YKCIIa; BU3HAYCHHS TUIAHAPHOCTI Tpada.

Jliteparypa

1. MenuxoB A. H., bepmreiin JI. C. I'mneprpadsl B aBTOMaTruszanuy MNpPOEKTUPOBAHUS
IHMCKPETHBIX ycTpoiicTB //PoctoB-Ha-Jlony. M3a-Bo PI'Y. — 1981.

2. K. Schloegel, G. Karypis, V. Kumar. Graph partitioning for high performance scientific
simulations. Early Draft of CRPC Parallel Computing Handbook, 2000.

3. UepnobOaer A.A. IlporpaMMHas cucTeMa T€HEpallMd MOJEKYJISIpHBIX rpadoB C
HCIOJIb30BAaHUEM METPHUK Ha rpadax: aBroped. auc. kaHi. ¢.-M. Hayk. MOCK. roc. YHUBEPCHUTET,
Mocksa, 2000.
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PO3POBKA JIABOPATOPHOI'O NIPAKTUKYMY 3 JJUCIUIIJIIHA
«(I'PADIKA TA BI3YAJII3ALISA»
Yuxynos I1.0.,x.m.H., ooy.,
Oxmam J{.M., 3006y6au euwoi oceimu opy202o pieHsi,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

['padika Ta Bizyamizaiis — 1 CydacHa AWCUUIUIIHA BUBYA€E Pi3HI rpadivni Ta
HAo4H1 (JOPMHU MPEACTABICHHS CTATUYHUX Ta JUHAMIYHUX 300pakeHb 3a JOMOMOT OO
TEXHIYHUX 3aC001B Ta MPOTPAMHOTO 3a0e3reueHHs. MeTor BUBUEHHS AUCIUILTIHH €
O3HAOMJICHHSI 3 OCHOBAMM KOMIT IOTEPHOI I'paikud Ta METOAOJOTIE€I0 Bi3yamizarii
HAyKOBHUX JaHUX. TakoX TyT BUBYAIOTH Pi3HI Cy4acHi 1HCTPyMEHTH Ta O0i0mioTexu
st poOOTH 3 KOMITIOTEpHOIO rpadikor. [0 TONOBHUX pO3IITiB AUCITUILUTIHH
BIIHOCATBCS ICTOPUYHUN OIJISIA rpadiuHUX TEXHOJIOTIH Ta MPUHIIMIHN BiATBOPECHHS
rpadiyHUX JaHUX 3a JIOMOMOTOI0 KOJhOPIB Ta rpadiyHUX MPUMITHUBIB.

Camoro HaouHOIO (hopmoro niepenayi rpadiunoi iHpopMmarii € Bigeo. LLlo6 #oro
CTBOpUTH Tpeba MaTu Bineokamepy abo cmapTdoH, SKUA HE OyXKe YCTyNae
npodeciitnuM BijieokamepaM. Ha amaTtopcbkomy piBHI cMapTdoHa OyJie T0CTaTHBO.

Omxe mo me Tpebda mMaTH, mo0 3poOUTH Bijieo Ta oOpodutn ioro? BuxigHe
oOnanHaHHS — TenedoH 3 BIACOKAMEPOIO Ta JIOJATKOM Ui MOHTaXy. 3HIMaeMoO
NnOTpi0HI BiieoparMeHTH, 3 AKUX MOTIM OyleMO CKIagaTH posiuk. Tpeda po3ymiTH,
110 Ba)KHO TPUMATH OajaHC MIX 3aHAATO 00’€MHUM a00 HEJOCTATHIM MaTepiajioM.
Axmio wmatepiany Oyne HEIOCTaTHbO, TO OyAe BaXKO MOro 3rpynyBaTv s
«ckneiikn» (¢parmenrtiB. Skmo Marepiany Oyne 3abarato, iCHye IMOBIPHICTb
3aIUIyTaTUCh Y HbOMY Ha CTafli MOHTaxy. TakoX HEOOXITHO TpuMatu y coOl B
roJioBi MNpHUOJM3HUN IUIaH pojMKa (MOCIIIOBHICTh (PparMeHTIB Ta TEKCTOBUX
BCcTaBok). [Ilicig 3akiHYeHHS OMEpPaToOpChKOi pOOOTH MPUCTYHNAEMO 1O ONepairii
MOHTaXYy. 3 HOCIsI 3aBaHTaXXUMO BII3HATUN MaTepian Ha »opctkuil quck [1K. Tpeba
CTBOPUTH MamkKy s BigeopparMeHTiB, mo0 MOTIM HE IIyKaTh iX Ta MiCIs
3aKiHYeHHs poOOTH (32 HEOOXITHICTIO) IIBUIKO X MO30YTHUCS.

KoxkeH MOHTa)X pO3MOYMHAETHCS 3 CTBOPEHHS MPOEKTy Ta 0a30BHUX
HajamrTyBanb. Ha TalimiaiiHI CTBOpPIOEMO 3aroToBKy pojuky. I[loTpiOHiI Ham
dbparMeHTH 00pi3aeMO Ta PO3TAIIOBYEMO Yy HEOOXiIHOMY mMmopsaky. Hactymaum
KPOKOM TIPAIIOEMO 3 MepexoaaMu. BaxmBo po3yMmiTH, MO X BCTaBISIOTh Y MPOEKT
TUIBKK TICJIS TOro, sk Oyjle 3aKiHuYe€Ha OCHOBa POJUKY, 0O SIKIIO 3HOBY IMOYaTH
nepedrpaT OCHOBHY JIiHII0, TO MU BUJAIMM MEPEXO/IA Ta BTPATUMO 3aTpaueHU yac.

[ToTiM BUKOHYEMO KOPEKI[110 KOJIbOpoBOi cxemu. [1]00 Bizeoposuk OyB Jerkum
JUISL CIPUIHATTS, Tpeba 1ol cyciHi ¢pparMeHTH OyJau NPUOIU3HO PiBHI IO KOIBOPY
Ta OCBITJIEHHIO. Jlayi po3milryeMo Ha TalMIIaiiHI TEKCTOBI BCTaBKH, TaM Ji€ BOHU
notpiOHi. Ha mouatky posnka BkazyeMo Ha3By Ta aBTopa. [lepenuBnsemoch xia Ta 3a
moTpe00I0 BHOCMMO TpaBKU. EKCIOPTYyeMO KIiHIICBUH BapiaHT y HEOOXITHHIA
Bimeodopmar. OOupaemo KoedillieHT CTUCKaHHA, pO3MIp Ta BigeodopmMar,
Hanpukiag MPEG2.

Omxe Mu MaeMO MpUONMM3HUN TUTAaH PoOOTH. Maiike 3aBXKIU TPAIUISIOTHCS
HEe3aruIaHOBaHI CUTYaIlli 3 SKUMU CJ1JI pO30UPATHCh Y TIPOIIeCi TBOPUOi POOOTH.
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EJIEKTPOEHEPI'ETHKA, EJIEKTPOTEXHIKA TA EIEKTPOMEXAHIKA

TEOPETUYHE OBI'PYHTYBAHHSI MOKJABOCTEMN
ABTOMATHYHOI'O TAJIBMYBAHHS NIIMOMHUX MAIIINH
Tozo B.b., 0.m.H., npog.,
Kanunuuenxo B.B., k.m.n., oou.,
Miwuwun /].K., 3006y8au suwjoi’ ocgimu 0py2020 pisHs,
JIBH3 «/[oneybkuil HayioHaIbHUU mexHiuHu yHigepcumemy, [I0kpo6cobk

AKTyanpHUM JUIsl BYTUIBHMX IIAXT YKpaiHU € TEOpeTUYHE 1 MpaKkTUYHE
BUPIIICHHS MpOOJIeMH 3MEHIICHHS KOB3aHHS KaHATIB MIJAOMHUX MalluH. 3a
pe3ylbTaTaMu A0CTIKEHb €()eKTUBHUM HAIPSIMOM BHUPILICHHS 03HAYEHOI MpoOIemMu
€ CTBOpPEHHS CHUCTEMH aJalTUBHOTO aBTOMAaTHYHOTO PETYIIOBaHHS 3amo0iKHUM
raneMmyBaHHsIM (AAP3IY). Taka cucrema mae OyTW 3acCHOBAaHOIO Ha MPHUHIIHUII
a/IaITUBHOTO aBTOMATHUYHOTO CTEKECHHS 32 BIAXWICHHSIMH (PAaKTUYHUX JUHAMIYHUX
3MIHHHUX TIIAOMHOI MallvuHU (TIEPEMIIICHHS, MBUIAKOCTI, YHIOBIJILHEHHS TOIIO) BiA
BIIMOBIJIHUX 3alaHUX 3Ha4YeHb y d4aci. llpy npomy «ananTuBHICTB» Mae OyTH
3a0e3neyeHa CUCTEMOIO EJEKTPOHHUX [aT4HKiB, II0 4Yepe3 Mporpamy KepyBaHHS
HiAHOMOM y pealbHOMY 4acl CTEKUTh 3a MpoLecoM. B 3aleXHOCTI BiJl BEJIWYUH
BIIXWJICHb  MapaMeTpiB  MaHINyJIsATOpaMH  BIANPAIbOBYETHCS  CIELiaJIbHE
pEryJIIOBaHHS 3a KEPYIOUMMU CUTHAJIaMM Ha BIJIIOBIIHE TaJIbMIBHE 3YCHILIIS.

3a MpOBEIEHUMH JIOCIHIKEHHSIMH LIbOTO MHUTAHHS BaXJHMBUMH € TEOPETUYHI
nepenymoBu peamsamii AAP3I, 3acHoBaHI Ha TOMy, IO BUpa3 IS TaJdbMIBHOTO
momenty M, (t), sk anepiogMdHOi JNAHKK pPeryJoBaHHs, Mae OyTH y BHIVIAAI

3arajbHOTO pillieHHs TU(EePEHIIIHHOTO PIBHSHHS MEPIIOTO MOPSAKY:

dm
T LM, =My, (1)

e 32 M04aTKoBOXO yMoBOwO M, (0) =0 mpu t=0.

Axuo npaBy yacTuHy piBHAHHA (1) 3amucaTtu sk (YHKIIOHAN, IO CTEXUTh 3
BIIXWICHHSIM JWHAMIYHMX 3MIHHUX MIMOMHOI MamuHU (32 TMEepEeMILIEHHSM,
IIBUJIKICTIO, MPUCKOPEHHSIM TOIIO Y 4aci) BiJ BIAMOBIIHUX 3aJaHUX 1 3a3/1ajierilib
OOYHCITIOBAaHUX iX 3Ha4YeHb, TO JIHINHI BEJIMYMHU TaKUX BIIXWIEHb (POpPMAIBLHO
MOXXYTb YIPABIIATH MTOTOYHOIO 3MIHOIO TAJIbMIBHOTO MOMEHTY. Lle Burisigae Tak:

1 2 1
TT%-I_MT:MmaX 1+ kzz(z_zl)-i_ﬁ(%_d_z)-i_k_w d_ZZ_d_z . ()
dt gT gr\dt dt) gldt® dt
Je Z — TEpPeMIlleHHs MallMHU (MaeThCSd Ha yBasl MEpeMilIeHHS Oyib-sSKOoi

TOYKM Ha KOJI HAaBUMBKM KaHATYy); 7 — 3aJaHUM 3aKOH MEpPEeMIIEeHHS MalllMHHU B

nporeci ranemysannst; K, ,K,,K, — nmesxi mocriiini 6Ge3posmipui koedinientu
MPOTIOPINIAHOCTI (KOS(IIIEHTH PETYIIOBaHHS); § — MPUCKOPEHHS BUIBHOTO TaJIIHHS;
T — nesixka KOHCTaHTa, 1[0 Ma€ PO3MIPHICTh Yacy, Ky BU3HAYMMO Mi3HIIIIE.

3a mpaBuiamMu O€3MEKW JJis BYTIIBHUX MIAXT MIHIMAQJIBHO JIOMyCTUMA
BEJIMYMHA YIMOBUIBHEHHS IIiJI 4Yac CIIyCKYy BaHTaXy 1 MiAXOAl JI0 HHXKHBOTO

NpUIMaTEHOTO MaliJAHYMKy CTAaHOBHTE [a, |=15m/c?. YV Toii e ac MaKCHMAIbHO
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JOMyCTUME YMOBUIBHEHHS BaHTAXy MiJ 4Yac migioMy JUisl 3amoOiraHHs HaOiraHHs
CYAMHHU Ha KaHAT, TaK 3BAHOTO «IiACTPHOYBaHHA» BAaHTAXY, HOPMY€ETHCS BEIIMYMHOIO
[a,]=5m/c?. dns migiioMHuX MaliH 3i MKiBAMJ TePTS y AKOCTI IUX 9HCET MOKYTh
OyTH BETMYMHU BIATNOBIIHUX «KPUTUYHHUX» YIOBUIbHEHb, NpPHU SKAX BHUHHUKAE
KOB3aHHs KaHaTiB. MU mpuiiMaeMo, 0 y 3aJeKHOCTI BiJl HaMpPsSMKY pyXy KaHaTy 3
BaHTaXXeM y TMpolieci 3amoODKHOTO TalbMyBaHHS MiJl «IIPUCKOPEHHS a» Oyaemo
MaTH Ha yBa3i BETUYUHU [ac] abo [an]. OTxe,

2 2
d-z' dz' , t
97 ]9 _fakav, =[] 4vit, 3
2 H H
dt dt 2
ne V, — moyarkoBa IMBHU/KICTb, IO 3aJIEKHUTh BiJl IOTOYHOI IIBUAKOCTI MAIIHU
B MOMEHT I01a4l KOMaH/{ Ha TaJlbMyBaHHs, a TAKOX BiJl BEJIMYMHH Yacy XOJOCTOTO
Xony raneMiBHOI cucremu t . Immmmum cinosamum, V, =V, —a,t ., e a, -

8 ~xx !

YHOBUIBHEHHS BUIBHOTO BHOITY, 1110 BUBHAYAETHCA CITIBBIIHOIIEHHSM (2).
PiBHAHHA (2) B 3anexHOCTI Bif KoedilieHTiB perymoBanHa K,,K,, K, Moxe
MaTH pIilIeHHS, 0OMEKEHEe B Yaci, 3BaHE CTIMKHUM PIIICHHSIM, a TaK0oX HEOOMEKEHe,
3BaHE HECTIMKUM pimeHHIM. OueBHAHO, W0 €(PEeKTUBHICTh PETyJIbOBAHOTO
rajbMyBaHHA Mo)ke OyTu jume B obnacti 3MiH napamerpiB K,k ,K,, ki
MOPODKYIOTh HU3KY pillieHb. JIJIsT BCTAHOBJICHHS TAKOTO PIIICHHS 3aITAIIEM PIBHSIHHS
(1) i3 3amiHOIO pymriiiHOTO 3ycHist F Ha ramsmiBHe 3ycumis —M, /R (R — paniyc
Oapabana) y hopmi audepeHIiitHOro piBHIHHS:
d?z
mzdt—2+MT/R+APcm=0, 4)

ne AP, = —(qy -q FXH —22)g +(m1 -m, )g — MOTOYHA PI3HUIEI CTaTUYHHX
HATATIB KaHaTIB, SIKA XOYa 1 3ISKUTh B 3araJlbHOMY BUIIQJIKy B Z, ajie MPOTATOM
TIOPIBHSIHO KOPOTKOYACHOTO Tporecy ransmysansst AP, normycTimo BBaskaTH HOCTIiHOIO
BEJTMYMHOIO, PO3TTISIAI0YN Y [IHOMY BUIIAJIKY Z SIK TTapaMeTp.

V pieusHHI (4) nepenGauaerbes, mo rambMiBHHi MomeHT Mp >0 — mpm

migifomi Bantaxy, i M; <0 — mpu coycky, NpHYOMy MO3MTHBHHII HANpPSIMOK

MEPEMIIIIEHHS Z BBAXKAETHCS 30IMAETHCS 3 HANPSIMKOM IIBHJIKOCTI MAIIMHA B MOMEHT
Yyacy MoYaTKy rajibMyBaHHs (MOXKIIMBI TAKOX 1HIII YTOJH).

BucHoBok. Jlyi1  CTBOpPEHHS CHUCTEMH  aJalTHBHOIO  ABTOMAaTUYHOIO
pPEryIlOBaHHS 3anOODKHUM TaJlbMyBaHHSM MIJIHOMHUX MAIMH IIIAXT OCHOBOIO €
TEOpETUYHE OOIPYHTYBaHHS MPAaKTUYHUX 3aXOJIB 13 3aJy4eHHSM PIBHSIHb
PEryJIIOBaHHS AMHAMIKU PYXYy KaHATy Ta BAHTAXY 13 3MIHOIO BIJMOBITHUX 3yCHIIb.

Jliteparypa
1. MeroauuHi BKa3iBKM J0 pO3paXxyHKy TaJbMIBHOIO MOMEHTY 1 IepeBipOYHOro
pO3paxyHKy Ha HE KOB3aHHS KaHATIB y PEKUMaxX 3aro01KHOTO TaTbMyBaHHS IMIMOMHUX MAIIIUH 31
mkiBamu tepts. — Joneusk: HAII'M im. M.M. ®enoposa. 1989. — 154c.
2. €nuHi mpaBmwia OE3MEKH TpU po3poOIll PYAHHX, HEPYTHUX 1 PO3CHIHHUX POIOBHUII
KopucHHX KomnanuH mimseManM crocobom (ITb 03-553-03). Cepis 03. Bun. 33 / Kon. aBT. — M.:
I'VIT «HTL «ITpomuciosa 6e3mekay, 2003. — 200c.
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AHAJII3 PO3PAXYHKOBWX MOJEJIEHN 130JIAIII TOTY XKHAX
TPAHCO®OPMATOPIB
€eopos O.b., k.m.u., ooy.,
Mapmipocvsany A.A., 3006y8ay suwoi oceimu,
XapkiecbKuil HAYIOHANLHUU YHIBEpCUMEM
Mmicvkoeo eocnooapcmea im. O.M. bexemosa

Po3paxyHKu BHYTPIIIHBO1 130JIAL11 TOTYXKHUX TpaHC(HOPMATOPIB SBISIE COOOIO
3iCTaBJIEHHS PO3PaXyHKOBUX BIUIMBIB 13 MPUITYCTUMUMH 3HAYECHHSIMH HAIPYXEHOCTI
CJIEKTPUYHOTO TOJIsA. Y TMpoliecl MPOEKTyBaHHS PIBEHb PO3PAaXyHKOBHUX BIUIMBIB
BHU3HAUYAIOTh 3a JOMOMOTOI0 CIHELiali30BaHOTO MPOTPamMHOro 3a0e3leyeHHs, a
MOPUITYCTUMI 3HAYEHHS - MO METOJMKAaX, 3aCHOBAaHUX HA EKCIEPHUMEHTAIbHOMY
TOCITIKEHH] eJIeKTPUYHOI MimHOCTI 13oysmii [1]. BaxkiauBuM mNHTaHHSIM TIpH
IPOEKTYBaHHI € 3aCTOCYBaHHS TaKHUX CIIPOLIEHb PO3PAXYHKOBHX MOJENEH, SKI
J03BOJISITh MIHIMI3yBaTH BUTPATH Ha 1i CTBOPEHHs, ajié NpU LbOMY OYIyTh
3a0e3nevuyBaT HEOOX1IHY TOUHICTb.

[Ipu mpoBeneHHI PO3PAXyHKIB TOJOBHOI 130JA11i Ba)JIMBUM € THUTAHHS
3aCTOCYBAHHS PO3PaXxyHKOBHUX MOJENEH, 10 3a0e3neuyloTh HEOOX1JHYy TOYHICTb
PO3paxyHKIB €JEeKTPUYHOIO TOJISI 3 TOrpimiHicTI0 He Outbin 5%. JlocmimkeHHs
€JICKTPUYHUX TIOJIB, MpoBeaeHi B [1, 2], mokaszaiu, IO MPHUIIYCTUMO B MOACIHI
TOJIOBHOI 130JI5IL1i MPEACTAaBUTU TUIBKKM PO3PAXYHKOBI KOTYIIKH, MOOJIU3Y SIKHX
MOTPIOHO BU3HAYMTH €JIEKTPUYHY MILHICTh MACISIHUX KaHATIB, a TAKOXK JOJATKOBO
1-2 KOTYyLIKH, pO3TAIOBAHUX MOPYY 13 PO3PAXYHKOBUMH, MPU [ILOMY MEPETHH 1HILIOI
YaCTUHU OOMOTKM TMPEACTABUTH MNPAMOKYTHHKOM 3 JIHIAHUM  pPO3HOJLIOM
MOTEHIIIaTy M0 BEPTUKAJILHUX HOTO CTOpOHAX.

Jns  3a0e3nedeHHs  HEOOXIAHOI  TOYHOCTI  PO3PAaxXyHKIB  CEpEeIHIX
HaIpYy>KEHOCTEH JOCUTh MPEJICTABUTH YaCTUHA BUCOTH OOMOTKH, OOMEXUBIIM ii Ha
sigcrani H = (1,5-2)S,,, Bix po3paxyHKoBUX KOTYLIOK, 1€ Syo Haibinbina BigcTaHb
MK oOmoTkamu (puc. 1). Ilpu BHKOpHCTaHHI LIMX PEKOMEHJALIA MOTPILIHICTh
PO3paxyHKiB MOJIS B IIOPIBHAHHI 3 BEIMKMMM MOJEIAMM He nepesepmye 1-2%.

T

H

— [

u
Il

(@]

a) | | )
Pucynok 1 - @parmMeHTH po3paxyHKOBUX MOJI€NIeN TOJIOBHOT 130JIA1LII1:
a) Bepxus yactuna oOMoTok; 6) CepeniHa BUCOTH OOMOTOK
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Oxpeme Micie 3aiiMae po3paxyHKH TOJOBHOI 130JISI1i MPHU BILTUBI TPO30BOTO
iMImysieCcy. [Ipu HasBHOCTI OUIBIIMX TPAJIEHTIB HANIPYTU MK CYCITHIMH KOTYIIKAMH
HEBpPaxXyBaHHS PEAJbHOrO PO3MOJITY HANpyrd MO0 OOMOTKAaX MOXE MPUBOAUTH 0
CEepHO3HMX TMOMWIOK B aKClaJIbHIM CKJIQJOBOi MOJISI W 3aHMKEHUM pe3ysibTaTaM B
OI[HI[, IO BIUIMBAIOTh CEPE/IHIX HAMPYKHOCTEH Yy MEpHIMX MacCIsSHUX KaHajax.
Takum 4MHOM, MPHU pO3paxyHKaX HEOOX1AHE BIATBOPEHHS MO OOMOTKAX PO3MOJILITY
HAIpPYTH, OTPUMAHOTO 3 PO3PaXyHKY IMITYJIbCHUX MEPEXiTHUX MPOIECIB B 0OMOTKAaX
[3].

3HaueHHS PI3HUIL TOTEHIIANB, NPUKIAICHUX JO TMPOMIDKKIB TOJOBHOI
13051511111, 3MiHIOIOTECS B 4aci. [Ipu npomy mae miciie po30iKHICTH MOMEHTIB Hacy,
MpU SIKAX JOCATAIOTHCSI MAKCUMaJIbHI PI3HMIN TMOTEHIIANIB IS OKPEMO B3STHX
OpOMDKKIB. BiAMOBITHO 10 BITYM3HSIHOI MPAKTHUKU A TpaHCPOpPMATOPIB KIIACiB
Hanpyru Binx 110 kB y mpoMy BHUManky aisi KOXXHOTO TOJIOBHOTO TPOMIKKY
PO3paxyHKH CIiJ] IPOBOAUTH JIJIsl AEKIJILKOX MOMEHTIB Hacy:

* MOMEHTY 4acy, NpU SKOMY JOCSTa€ThCsl MAKCUMaJIbHA PI3HUIS MOTEHLIANIB,
MPUKIIAJEHA 10 TPOMIXKKY;

* MOMEHTIB 4Yacy, BIAMOBIAHUX JI0 MAaKCUMAJIBHOI PI13HUII MOTEHITIAIIB CYCITHIX
KOTYIIIOK OJHIET OOMOTKH.

[limBoasiuM TMiJCYMKH, MOXKHaA CGhOPMYIIOBAaTH peKOMEHAAIlli 3 Mo0ya0BH
PO3paxyHKOBOI MOJIEN JUIsl cepeIuHu 0OMOTKH [1]:

1. ITpu po3paxyHKax TOJIOBHOI 130J511i CepeIuHH OOMOTOK Y 3arajlbHOMY
BUMAJKYy HEOOX1THE BIITBOPEHHS PEaIbHOTO PO3MOJILTY HAIPYTH 10 0OMOTKAX.

2. Ilpn po3paxyHkax o005acTi cepequHHM OOMOTKH B 3araJlbHOMY BHIIAJIKY
PO3paxyHKOBY OOMOTKY MOKHA TPEACTABUTU JEKUTbKOMa KOTYIIKAMH, a TEPETHH
1HII01 YaCTUHU OOMOTKH MPEACTABUTH IPSIMOKYTHUKAMU 3 BITKOBOIO 130JISILIE€I0.

3. BukitoueHHs 3 PO3paxyHKOBOI MOJENI 130JIAIii CYCiTHBOI OOMOTKH TIPH
criBBigHomenni Sy, /d =60, ne d - mumpuHa KaHady MK KOTYIIKaMH, €

BUIIPaBAAHUM 3aCO00M CHPOILEHHS pO3paXyHKOBOI MOAEI, IO JO3BOJISIIOTH 3HAYHO
CKOPOTUTHU PO3PAXYHKOBY MOJIENb 1 Yac ii OOYMCIICHHS.

4. JIns 3a0e3meyeHHs BUCOKOT TOYHOCTI PO3PAXYHKIB CEPEAHIX HANPYKHOCTEM
JIOCHUTH MPEACTABUTU YaCTHHA OOMOTKH, OOMEXHUBIIM ii 3BEpXy W 3HU3Y HA BIJCTaHI

H=(1,5-2)S,,, Bix po3paxyHKOBUX KOTYILIOK.

Jlitepatypa
1. Emsley, A. M. The kinetics and mechanisms of degradation of cellulosic insulation in
power transformers. - Polymer Degradation and Stability - 1994, 44.3. — Pp. 343-349.
2. Fuhr, J., et al. Detection and location of internal defects in the insulation of power
transformers. - IEEE transactions on Electrical Insulation. - 1993, 28.6. Pp. 1057-1067.
3. Eroposa O. FO.; Eropos A. b. K Bompocy omnpeenieHust TeKyIIero ocTaTogHoro pecypca
W30JIALUH JIEKTPUUECKUX MAIIUH — TexHUuueckne HayKu — OT TeopHuH K npaktuke — 2013 — 28.
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AHAJII3 BIIJIUBY TEOMETPII AKTUBHOI YACTHHHU HA
XAPAKTEPUCTUKHU ACUHXPOHHOI'O JIBUT'YHA
€eoposa O.10., k.m.u., ooy.,
Xapkiecbkuii HQYIOHANLHUL MEXHIYHUL YHIGepCUmen
cinbcvbkoeo 2ocnooapcmea im. 11, Bacunenxa

[IpobGnema 3HM)KEHHS €HEPreTUYHUX BUTpAT, Ipodiema eHeproz0epeKeHHs
CTaBaTH yce OUIBII aKTyaJbHOI HAa CBHOTOAHIMIHIN JeHb. JIJIs TiaBUIIECHHS
CHEPreTUYHUX XapaKTePUCTUK CHEProe(PeKTHBHOTO ACHMHXPOHHOTO JBUTYHA ICHYE
nBa nuisixu [1]:

* TPOCKTYBaHHS CHEProe(EKTUBHOTO ACHHXPOHHOTO JBHUTYHa O€3 3MiHH
reoMeTpii MONEPEYHOTO Mepepisy;

* TPOEKTYBaHHS ONTHUMAIBHOTO €HEProeEeKTHBHOTO aCHHXPOHHOTO JABUTYHA
3 HOBUMH PO3MipaMu MONEPEYHOTO TIEpepizy.

Mertoto naHoi poOOTH € aHaNi3 BIUIMBY (POpMU MMa3a cTaTopa Ha €HEPreTUYHi
XapaKTEpUCTUKU acMHXpOHHoro jBuryHa (AJl) y pamMkax oONTHUMaJIbHOIO
MPOEKTYBaHHSI €HEProe(eKTUBHOTO ACHMHXPOHHOTO JBUTYHA 3 HOBUMHU PO3MipaMu
MIOIIEPEYHOTO TIepepizy.

EneproedekTrBH1 ABUTYHH - JBUTYHH, SIKI pOOJISATH Ouiblie poOOTH Ha
OJIMHUITI0 C€HEepTrii, YOMy 3BHYailHI aHAJIOTH, BOHM MarTh Ouabil Bucokui KKII,
MaroTh MIABUIIEHY HAJIIHHICTh, OB HU3bKI MOKa3HUKHU 0 IIyMy H BiOpauii. binbmr
Bucokuid KKJI o3Hauae OuIblll HHU3bKE EHEPrOCHOXKHMBAHHS. 3BIACK W Jpyra
3HAUYEHHEBA Ha3Ba - €HEPro30epiraroyi JBUTYHH [2].

[IpoextyBanHst A/l 31 3MIHOIO T€OMETPii MOMEPEUHOr0 MEePEPi3zy MOXKIHUBO 3a
paxyHoK 3MiHM (opMU Ta3a cTaTopa ¥ MIABUIIECHHS €HEProe(eKTUBHOCTI
ACUHXPOHHOTO IBUTYHA. [TokazHukamu eneproedekTuBHOCTI A/l €:

* KoehIEHT KOPUCHOI [ii; 10 TMPEICTABISE BiTHOMICHHS KOPHCHOI
MOTYXKHOCTI JBUTYHa, BHUPAXKEHOI B KUIOBaTax, JO aKTHBHOI TOTYXHOCTI,
CIIO’KMBAHOI IBUTYHOM 3 MEPEXK1, BUPAKEHOT B KLJIOBATaX;

* koedimieHT MOTY»)HOCTI (COS), 10 MPEACTaBiIs€ BiIHOMICHHS CIIOKHBAHOT
aKTUBHOI MTOTY>KHOCTI, BUPAKEHOT B K1JIOBaTaX, JI0 MOBHOI MOTYHOCTI, CIIOKHUBAHOT
3 MEpEeXi, BUPAXKEHOI B K1JIOBOJIBT-aMIIepax.

VY Tabn. 1 npeacraBiieHl eHepreTUYHI MOKa3HUKU M HOMIHAJIBHI J1aHi 0a30BOT0
i1 eHeproe()eKTUBHOTO JABUTYHIB.

Tabmuug 1 — EHepreTnyuHi NOKa3HUKKA ACHHXPOHHOTO JABUTYHA

4A160S4 | 5AM16054
Puowm, kBT 15 15
K3amnos. 0,75 0,71
COS 0,86 0,86
KK, % 88,4 89,5

VY pe3ynbrari TEOPETUYHUX 1 EKCIEePUMEHTAIBHUX JOCIHIKEHb BaXXJIUBO
BU3HAUUTH Hailkpamii aOCONMIOTHI W MHUTOMI EHEPreTHYHI XapaKTEePUCTHKU
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ACUHXPOHHOTO JBUTYHA, BUXOJSYM 3 BHUMOT, MPOMOHOBAHHWX 0 PEryJIbOBAHOTO
€JICKTPOJIBUTYHA 3MIHHOTO CTPYMY.

Jani Tabn. 1 MOXJIMBO OJEp)KaTWU M TMOJINIIUTA TpH 3MiHI (hopMHU T1asza
cratopa (Puc. 1).

BeS {/R‘ZS
— ReS
72 BkS
hzS BkS
BeS . et T o et
vl 7 .5]
2 5

a 0
Pucynok 1 - ®opmu nasziB: a) opMma masza ctaTopa, 10 3aCTOCOBYETHCS B 0a30BUX
JIBUTyHaX; 0) popma maza cratropa eHepro30epirarouoro ABUryHa

[Tpu 3MiHI PpopMu maza KepyBaIuCs HACTYITHUMHU BUMOTaMHU:

* IJTOIIIA TIa3a MOBMHHA BIJAMOBIAATH KUIBKOCTI W pO3MipaM pO3TalllOBYBAHUX Y
HbOMY MPOBITHUKIB OOMOTKH 3 YpaxyBaHHSIM YCI€i 130141111,

* 3HAYCHHS 1HAYKII B 3y0ax 1 sApMi cTaTopa MOBUHHA MepedyBaTH B MEBHUX
MeXax, IO 3aJieaTh BiJl TUITY, MOTYXHOCTI, BUKOHAHHS MAIIMHK ¥ BiJ MapKu
€JIEKTPOTEXHIYHOI CTalll CEPICUHHKA.

[IpoBeneHi MOCTIKEHHS J103BOJISIIOTh 3pOOUTH BHUCHOBKH, IO CIPOEKTOBaHI
ACUHXPOHHI ABUTYHH 31 3MIHEHOIO (POPMOIO 11a3a CTaTOpa MAIOTh HACTYIIHI MEpEBaru:

* binbi Bucokuit KK/, yomy y 3BUYaiiHuX aHAJIOTIB.

* binbin HU3bKE €HEPTOCTIOKUBAHHS, Y PE3YJIbTaTi 3HWKEHHS eKCIUTyaTalliitHIX
BUTpAT.

* 3HMKEHHS PIBHA WIyMy i BiOparii.

* Bucoka HaJ1iiHICTh 1 TEPMIH CITYKOH.

* Huspka TtemmepaTypa OOMOTKM €JEKTPOJIBUTYHA, 32 PaXyHOK 3HIDKCHHS
BTpaT y AJl, y pe3ynbTaTi NpoJOBXKEHHS TEPMIHY CITYKOH 130JIS1111.

Jliteparypa
1. Gandzha Sergey; Kotov Anton; Neustroev Nikolay. Geometry optimization of
asynchronous synchronous alternator with using generalized variables - In: 2019 International Ural
Conference on Electrical Power Engineering (UralCon). IEEE — 2019 - Pp. 373-377.
2. Florentsev S. N.; Izosimov D. B. Features of the design of traction induction motors. - In:
2012 2nd International Electric Drives Production Conference (EDPC). IEEE — 2012 - Pp. 1-6.
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BUKOPUCTAHHSA MATEMATHUYHOI'O MOJAEJIFOBAHHSA J1JISA
MOJEPHI3AIII ACHHXPOHHUX JBUI'YHIB
€eoposa O.10., k.m.u., ooy.,
Xapkiecbkuii HQYIOHANLHUL MEXHIYHUL YHIGepCUmen
cinbcvbkoeo 2ocnooapcmea im. 11, Bacunenka

EnexTpuuHi MallMHU € OCHOBHMMH €JIEMEHTaMU Oy/b-SKUX EJIEKTPUYHHUX,
EHepreTUYHUX CUCTEM, MPHUBOJIB a00 yCTaHOBOK. B yMoBax cy4acHOi €KOHOMIYHOI
KpU3U BEJIHMKE 3HAUYEHHS HaOyBarOTh POOOTH, MOB'SI3aHI 3 MIABUIICHHSIM SKOCTI U
TEXHIKO-€KOHOMIYHUX MOKA3HUKIB €JIEKTPOTEXHIYHOI MPOAYKIIii, [0 BUITYCKAETHCS.
Taxox akTyasbpHI 3aBIaHHA MO €KOHOMIT €JIeKTPOEHEPTii i pecypciB, pO3B'sI30K AKUX
MoJIATa€ B TPOBENCHHI 3aXOIB MO0 CKOPOYCHHS CIHOXKMBAHHS EHEPTETUUHHX
pecypciB, palioHaJTbHOMY iXHbOMY BHUKOPHCTAHHIO, @ TaKOX pO3poOKa il BHITYCK
eHepro30epiraroyoi MPOAYKINi 31 3HMKEHOI0 MaTeplaOEMHICTIO ¥ 3MEHIIEHUMHU
rabapuTamu.

B ocHOBI MareMaruyHOi MOJI€Jl OIIIHKKA BIUIMBY EJIEKTPOMATHITHUX
HABaHTa)XCHb HA MOKA3HUKHU SKOCTI aCHHXPOHHUX JBUTYHIB [1] J€XUTh cTaHIapTHA
METOJIMKAa  €JIEKTPOMAarHiTHOrO  pO3paxyHKIB ~ ACHUHXpPOHHMX  JIBUTYHIB, sKa
BUKOPHUCTOBYETbCA IPH MNPOEKTYBAHHI E€JIEKTPUYHUX MalMH 1 iX cepiil. [lana
METOJIMKa SIBJsiE cO00I0 (PI3MUHY MOJENb ACMHXPOHHOI MAallMHM B MaTeMaTH4HIN
dbopmi Ha 3BHYAMHIA ainreOpaiyHid MOBI, a pe3yJbTaTH pPO3PaXyHKOBHX
€KCIIEPUMEHTIB 33J0BOJIbHAIOTH IPHUITYCTUMOI OTPIITHOCTI [2].

BuxigHuMu JaHUMU MaTE€MaTUYHOI MOJENl € OCHOBHI €JIEKTPUYHI BEIIMYUHU
(DOTYXHICTh MalllMHW, HOMIHAJIbHA JIIHIHA HAIpyra, 4acToTa MEpEeKli, CHHXPOHHA
yacToTa 00epTaHHs, KUIbKICTh Nap MOJIOCIB 1 TaK Jal).

MopnepHi3alliss aCMHXpPOHHHMX JIBUTYHIB, HacamIiepel, IOBUHHA OyTH
CIpsIMOBaHa Ha MOIIYK OLIbII €EeKTUBHOTO BapiaHTa aCHHXPOHHOTO JBUTYHA, SIKUN
MOK€ 3a0e3MeYUTH BUKOHAHHS IMO3HAUYEHUX 3aBIaHb Kpalle 1HIIUX. Y Cy4acHHUX
€KOHOMIYHHMX yMOBax IEpIIOYEPrOBUMH 3aBIaHHSIMHU MOJIEpHI3allii € IMiABUIICHHS
E€HEPreTUYHUX MOKA3HUKIB 0€3 3HWKEHHS PIBHS SKOCTI €IEKTPOTEXHIUYHOT MPOTYKIIii.
ToMmy mOKa3HMKHM SKOCTI ACHHXPOHHHMX JBUTYHIB CIIyXaTh OOMEXKEHHSIMH TpHU
MOIIYKY Kpalioro BapiaHra.

EnexTpoMarHiTHI HaBaHTaXEHHS! BIAIrPalOTh OCHOBHY POJIb B €(EKTUBHOCTI
BUKOPHUCTaHHA OOCATY aKTMBHOI YAaCTUHH MAaIllMHH W BiJ iXHBOTO MPHU3HAYCHHS
3aJIeKaTh EHEPreTHYHl TMOKAa3HUKU EJEKTPOTEXHIYHOTO BHpPOOY B  IIIOMY.
Hanpuknazn, yum Oiibllie eJIeKTpOMarHiTHI HaBaHTa)XKEHHs, TUM OLIbIIe KoedilieHT
BUKOPUCTAaHHA OOCSTY aKTUBHOT YACTHMHM M MiJABUILYETHCA KOE(PIIEHT KOPUCHOI [ii
ACHHXPOHHOTO JBUTYHAa. TOoMy B MaTeMaTU4YHIM MOJel 3MiHY €JeKTPOMAarHiTHUX
HaBaHTAXXEHb PO3IJISHYJIM SIK 3MiHHI BEJMYMHH, BIUIUB SKHUX OI[IHWUIM Ha BUXOJI
4yepe3 MOKa3HUKH SKOCTI aCHHXPOHHUX JIBUTYHIB [3].

VY SKOCTI HE3JIeKHUX 3MIHHUX BUOpA 3MiHU JIOBXKMH CEPJICUYHUKIB CTaTOpa
i poTopa, 6€3 3MiHU TeOMeTpii MOMePEeyHOro Nepepi3y ABUTYHA.

Takum YUHOM, JOCTIKYBAJIM 3MIHU JOBXHH CEpJIEYHUKIB CTaTopa, YyOIK
3MEHILIEHHS 1 30UIbIICHHS, 3 YpaxyBaHHSIM 3MIHU €JIEKTPOMArHITHUX HAaBaHTa)XEHb,
a OTpUMaHI MPHU PO3paxyHKaX MOKA3HUKH SKOCT1 CIIy>KaTh OOMEKEHHSIMU.
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MarematuuHa Mozenb pealizoBana B mporpamMHomy cepeaosuii MATHCAD.
Pe3ynbTaTi po3paxyHKOBOTO €KCIEPHMMEHTY Ha IMPUKIAAI aCHHXPOHHOIO JIBUTYHA
cepii AIP132M4 npencrasieHo B TaOiuill 1 — 301IbIICHHS JOBXUH CEPIACUYHUKIB.

Ta6mui 1 — 3anexHICTh MapaMeTpiB BiJ IOBKUHH CTaTopa
L, % 100 105 110 115
L, M 0,175| 0,184 | 0,193 | 0,201
cos 0,89 | 0,894 | 0,888 | 0,884
KK/, % | 87,7 | 87,5 88,5 88,8
I, B.0. 7,4 7,2 7,8 8,4
Mo, so. | 2,9 2,7 3,2 4,4
Mm, Bo. | 4,1 4,2 3,9 3,3

AHai3 pe3ynbTaTiB MOKa3aB TCHICHIIIIO: TpU 30UIBIIICHH] JOBKUHUA OCEPes
cTaTopa €JIEKTPOMAarHiTHI HABAaHTAXXEHHS 3MEHIIWINCS, EHEPreTUYHl MOKa3HUKHU
MOKPAIIWINCS, 3pI1C KOEPIIEHT KOPUCHOI 1.

3anponoHOBaHa MaTeéMaTH4YHA MOJENb MOXK€ OyTH BHKOPHUCTAHA IIPU
MOJIEpHI3alli ACUHXPOHHUX JIBUTYHIB U1 PO3B'A3KY 3aBJaHb [0 MOJIMIIEHHIO
C€HEPreTUYHUX IMOKA3HUKIB ab0 JUIsi €KOHOMIii 3aTpauyBaHMX Ha BUTOTOBJICHHS
MarepiaiaiB aCHHXPOHHUX JBUTYHIB. TOMy, MOCIHIIPKEHHS BIUTUBY €JIEKTPOMArHITHUX
HABAHTAXKEHb Ha KOE(IIIEHT KOPUCHOI [ii ¥ MaTeplaJioEMHICTh ACHHXPOHHHX
JIBUTYHIB CBO€YACHI ¥ aKTyajbHI MPU BJOCKOHAJIEHHI HIMPOKO 3aCTOCOBYBAHHX Y
MIPOMUCIIOBOCTI aCUHXPOHHUX JIBUTYHIB.

Jlitepatypa
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motor parameters - Scientific Bulletin of National Mining University - 2020, 3 — Pp. 64-71.
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3. Han, Qinkai, et al. Stator current model for detecting rolling bearing faults in induction
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1010 MOBYJIOBU HOBOI JIBOKOJIOBOI TOBITPSIHOI JITHIT
330 KB «<KYII’'SIHCBK — KPEMIHCBKA)»
3anyoscua I'.B., k.¢h.-m.H., Ooy.,
Haesuanvro-nayrkosuii npogecitino-nedazociunuti incmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Bianosinno no minaniB IIpAT «HEK «Yxkpenepro» B mepion mo 2022 poky
nepenbavaeThesi mepexiny 00’eaHaHoi eHeprerwdyHoi cuctemu (OEC) Vkpainu Ha
napajesbHy poOoTy 3 eHeprocucteMamu eBpomneichbkux kpain ENTSO-E. B takomy
pexumi podotn OEC VYkpainu OyayTh BIIKIIOYEHI 3B’S3KM 3 E€HEPrOCUCTEMaMH
Pociiicekoi ®enepanii ta binopycii, mo morpeOye 3a3naneriap nependayuTd Ta
peali3yBaTh TPOEKTH 13 3a0e3MeYeHHs] HOPMATHBHUX YMOB POOOTH EIEKTPHUUHUX
Mepex Ha npuieriux a0 Pociiicbkoi @exaepartii Ta binopycii Tepuropisx.

bynisaunreo I1C 500 kB «Kpewmincbka» posnouanocs y 2017 p. 3arajibHOIO
BapricTio 1,3 miupna rpH. Pobotn Bukonye TOB «KuiBcbka eHepreTruHa OyliBesIbHA
KOMIIaHis», 110 MEepPEeMOoriia 3a pe3yibTaTaMy TeHIepa. «YKPEHEpro» 3aleBHSE, 110
[1C «KpeMiHCcbhKa» 3HAYHO MIABUIIUTH HAIIHHICTH €HEPIOMOCTAYaHHS MOOYTOBUX Ta
MIPOMUCIIOBUX CMOXKBauiB MmiBHOYI JlyraHcebkoi o005acTi, a TakoX JO3BOJIHUTH
CUHXPOHI3YBaTH CUCTEMY €JIEKTpoIocTayanHs miBHoYl [Jonbacy, sika HUHI Npalioe B
pexumi «octpoBay, 3 OEC Vkpainu [1].

Hapasi 3aBepmieno 6yniBaunto I[IC 500 kB «Kpemincbka» 3 3axomamu I1J1
500 xB Jlonbacbka — JloHchka Ta HOBOIO JBOKOJIOBOIO [IJI 220 kB Kpemincbka —
OgBineitna. byniaunrso I[IC 500 kB «KpeMiHchka» 3 BIANOBIAHUMHU JIIHISIMU
3a0e3Ne4YnTh HAJIMHE EJEKTPONOCTaYaHHS CIOXKHUBAYiB MIBHIYHOI YAaCTHHH
JIyrancekoi obnacti (IIC 220 kB «IOBineiiHa» Ta «JIucnyaHchka») HE3aNEKHO Bij
pexxkumiB podotr Jlyrancekoi TEC [2].

[Ipore mpu mepexoai Ha po3aUTbHY poOoTy pexum poodotu I[IJI 500 xB
Honcbka — Kpemincbka 3 TIC 500 kB «Kpeminchka» 3a3Ha€ CyTTEBUX 3MiH.
[Totyxknicte Byrneripcekoi TEC, sika panime nepegaBaiack Ha [IC 500 B
«/lonceka», B manomy Bumanky Oyne uepe3 IIC «Kpeminchka» mepemaBaTHCh B
Jlucuuanchkuii eHeproBy3en, a 3 Jlucuuancekoro eneproByszna JiHismu 110 kB
nepenaBatucs B paiton Cnom’ssacekoi TEC (IIUI 110 xB IOBineiitna — HIIC —
baxmytcrka — Conp) Ta I1C 330 kB «Kym’saceska» (I 110 kB Py6ixxae — CBaToBo
— KypuniBka tsrosa). To6to Bkazani Tpan3utu 110 kB Oyayte oOMmexyrounm
eneMeHToM noTykHocTl JIyrancekoi Ta Byrneripeskoi TEC.

BianoBiiHO 0 OLIIHOYHUX PO3PAaxXyHKIB B PEKUMaX MAaKCUMAJIbHUX 3UMOBHUX
HaBaHTaxkeHb npu BiakimoueHHi [1JI 330 kB JlonbGackka — Cnor’sincbka TEC
3azHaveni JdiHii 110 kB nepeBantaxatbesa npu reneparii Jlyrancekoi TEC Ha piBHI
470 MBTt Ta Byrneripcekoi TEC Ha piBHi 700 MBT (po3paxyHOK 3 BpaxyBaHHSIM
oyaisuunTsa I1JI 330 kB Kypaxiscbka TEC — Binuipbka).

Hacninkom OoioBux niid, mo BinOyBamucs Ha Cxomi Ykpainun y 2014-
2019 pokax, crano yrBopeHHs «JIyraHChKOTOo eHeproocTpoBy». s 3abe3neueHHs
HAJIHHOTO eNeKTpornocTayanHs crnoxuBadiB | 1 |l kaTeropii 1mporo perioHy craio
HEOOXITHUM IIIyKAaTH MOKJIMBOCTI ISl BITHOBJICHHS 3B’SI3KY 3 EHEPreTHYHOIO
CHUCTEMOIO KpPalHH.
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3 mi€ro MeTor Oylio PO3TJISHYTO JEKUIbKa BapilaHTiB, CEpel SIKUX MepeBary
Bigmano crnopymkenHio HoBoi [IC 500/220 kB 6ina IIJI 500 kB «JloHchKa-
Jlon6acekay 1 HOBOI I1JI 220 kB Big Hei mo I1C 220 kB «tOBineitHay.

VYci pobotn mo OymiBHULTBY HOBOI mijacTaHIli «KpeMmiHCbKay MOBUHHI OyTH
3aBepiieHo 710 30 tpaBHs 2020 poky [3]. Ajle BUHUKIM CyIepeWINBI MOMEHTH 1IHOTO
IPOEKTY:

1) BukopucTanHsa obsagHanHs Hanpyroro 500 kB, 1mo 61k npuTamMaHHe IS
eJIEKTPUYHHX Mepex Pocii,

2) po3TalryBaHHA MiACTaHIII y JJICOBOMY MacHBi, 1[0 y CBITJI OCTaHHIX MO
BHMarae BKMBaHHSI MIEBHUX 3aXO0/[IB MMPOTHUITOXKEKHOT OXOPOHH.

OnnuMm 3 kpokiB y BignosiaHocTi A0 miaHiB [IpAT «HEK «Ykpenepro» mpo
nepexin OEC Ykpaiau Ha mapanenbHy poOOTy 3 €HEprocUCTeMaMHu €BPOIEHCHKUX
kpain ENTSO-E € OyniBaunrso mnositpsHoi dmiHiT 330 kB  «Kym’sHcebk —
Kpemincbkay.

[Tpu Bu3HAUEHHI MapHIpyTy MaOyTHBOT JIiHIT CJIiJT OpaTh O yBaru HaCTYIIHE:

— MIHIMaJIbHI BUTPATH TP OYA1BHUIITBI;

— 3pYUHICTb;

— Oe3IeKy.

BpaxoByroun 1i (axtopu, 1 po3rIasSHYBIIN TonorpadiuHuii miaH MICHEBOCTI,
HaWOIBII BIPOTAHUMHU € TaKi MapIIPyTH:

1) [IC «Kym’ssuebk» — H.1. KpuBommiBka — I1JI 500 kB «/loHckka-/{onOacbka
—IIC «KpemMiHCBbKay;

2) TIIC «Kym’saucek» — H.11. 3enenuit ['aif — H.1. HeBcbke — TIC «KpemiHchkay.

BucHoBku. Bukopucrtanus B maitdOytHpomy Hampyru 500 kB B Ykpaini He
nependoavyaeTbes. ToMy Juis 3a0€3MeUeHHs HaIIMHOCTI €JIEKTPUYHUX Mepex Ha Cxol
KpaiHU CIij] po3MpuTH Mepexi kiacy 330 kB.

Jliteparypa

1. IMinctanmiro «KpeMincbka» miaKIrOUMIu A0 JdiHil enekrponepenadi 500 kB Jlonbacbka-
Jouceka [Enextponnuit pecypc] — Pexkxum goctymy: https://ua-energy.org/uk/posts/pidstantsiiu-
kreminska-pidkliuchyly-do-linii-elektroperedachi-500-kv-donbaska-donska

2. IMipcranuis «KpemiHCbKa» MIAKIOYEHA O €HEProCUCTEMH, MPOXOAUTh BUIPOOYBaHHS
obnannanus [Enextponnuii pecypc] — Pexum nmocrymy: https://ua.interfax.com.ua/news/general
1662230.html

3. Bepnyts Jlyranckyro o0aacTe B eIMHYIO dHeprocucteMy YkpauHsl. Kak crpoutcs camas
coBpemenHasi nojctania Ykpaunbl — [IC 500/220 kB «Kpemenckas» [Enektponnuii pecypc] —
Pexxum moctymy: https://elektrovesti.net
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KOMIIETEHTHOCTHOE PA3ZBUTHUE CIIELHIUAJIUCTOB
MEXAHUYECKOI'O ITPO®UJIA
Kanagpamosa JI.I1., 0.m.u., npog.,
Iyeanckuii B.C., couckamenw gvbicuieco 00pazo8anus,
I'BY3 «/loneykuu nayuonanvHult mexuuyeckuu ynueepcumem, Ilokposck

DKCIepUMEHTAIbHBIC UCCISOBAHUS SBIISIFOTCS OJHOM U3 MPOM3BOJICTBEHHBIX
byHKIMIA WHXEHepa, KoTopas OOYCJIOBJIEHa HEOOXOIWMOCTBIO OpraHU3allud
WCTIBITAHUM CO3/1aBa€MbIX OIBITHBIX OOpa3loB WJIM OPUTHHAIBHBIX MOJENEH,
HCCIIEIOBAHUEM KOHCTPYKIIMOHHBIX MAaT€pUaliOB U TOMY MOJI00HOE.

N3yueHne NOpakTUKU TOATOTOBKH OyAylIMX HWHKEHEPOB-MEXaHUKOB K
AKCIIEPUMEHTAIIbHBIM HCCJICIOBAHUSIM B KOHTEKCTE COLIMOKYJBTYPHBIX YCIOBUIA
pa3BUTHUS oO1ecTBa, CBsI3eH AKCIEPUMEHTAIILHON JeSITeILHOCTH v
KOMITETEHTHOCTHBIM Pa3BUTHEM CIICIIUATMCTOB MEXAaHUYECKOTO TPOQHUIIS MO3BOJIUIIO
OCO3HAaTh 3HAYUMOCTh  HCCIEAyeMOoW TMpoOsieMbl JJisg  MPOodheCCHOHAIBHOM
MOATOTOBKH, KOTOpas JO/DKHA oOOecreyumBaTh HE TOJIBKO HAJIeKAIIUKA YPOBEHb
TEOPETUYECKUX 3HAHWM, HO M JOCTATOYHBIA OMNBIT JIKCHEPUMEHTAIBHOU
NEATEIIbHOCTH B MHKEHEPHOH cdepe — To oTpaciu, 1l MpodhecCHOHATBHON KU3HU
B KOTOPO# TOTOBUTCS crienuaiuct [1].

B nHXeHepHOH NesATEeNTbHOCTH, KaK U BO MHOTHUX JIPYTHX, OJHUM U3 METOJIOB
MO3HAHUSI BBICTYNAET WHXXEHEPHBIM sKcrepuMeHT. OH HCIHOJIb3YeTCS B IMPOEKTHO-
KOHCTPYKTOPCKUX pa00Tax, Ha OINBITHO-IKCIEPUMEHTAJIbHBIX 3Tamax pa3padoTKu
HOBOM TEXHHUKHU U TOMY Moj100HOe. BMecTe ¢ TeM, B mpoliecce TEXHOJIOTHYECKOW WU
AKCIUTYyaTallMOHHOM  JIESITEIbHOCTH HWHXKEHEPHBIM  SKCIEPUMEHT TMPUMEHSETCS
OTPAaHUYEHHO, a IIMPOKO OH HCIOJIB3YETCS MPHU MPOBEJACHUU SKCIEPUMEHTATBHBIX
WCCJICIOBAHUIM.

OrpaHuuyeHHOE  NPUMEHEHHE  ODKCIEpPUMEHTa B JKCIUTyaTalldOHHOM
NEATEeIbHOCTH CBSI3aHO C TEM, YTO IOCJICAHSS OPUEHTHUPYETCS Ha OOCIIyKHWBaHHE,
PEMOHT MPOMBIIIJIEHHBIX CUCTEM, a TAK)KE€ TPAHCIIOPTUPOBKY, XPaHEHUE, TTOJATOTOBKY
K HCTOJIb30BAaHUIO 110 HAa3HAYEHUIO (B TOM YHCJIE MOHTaX, MUCIBITAHUS M HAIAJIKa)
MIPOM3BOJICTBEHHOT'O 000PYAOBaHUA. DKCILTyaTallds MpeaycMaTpuBaeT KOHTPOIb 3a
paboToii 00OpyIOBaHUS C IEJIbI0 OOECICUYCHUS ONTUMAJIBLHOIO pPEXHUMa €ro
(YHKITMOHUPOBAHUS, YIIPABICHHS €ro (QYHKIIMOHUPOBAHUEM.

Ecau roBopuTh O COBpPEMEHHBIX ACHUHHUIUSAX ITOTO TOHSATHS, TO MOYXKHO
BOCIOJIb30BaThCSI HECKOJIBKUMH MOAX0JaMH, Tpe3eHTOBaHHbIMU JI. M. Uepuukom:

«IKCIIEpUMEHT — 3TO CUCTEMA ONEepaLMil Wik HaOJIOIeHUI, HAIPABJIEHHbBIX HA
noiayuyenne wuHbopManuu 00 OOBEKTE TPU UCCIEAOBATEIBLCKUX HCIBITAHUSX,
KOTOpPBhIE MOTYT TMPOBOJUTHCS B €CTECTBEHHBIX M HMCKYCCTBEHHBIX YCJIOBHUSX MpH
M3MEHEHHM XapakTepa MPOXOXKICHHUS TIpolecca. ODKCIEPUMEHT — OTO CHoco0
WCCIICIOBAHUS SIBJICHHUM, IMPOLECCOB IMYTEM OpraHu3alliy CIHEHHAIbHBIX OIBITOB,
KOTOpbIE 00ECTeUNBAIOT WU3yYEHUE BIMSHHUS OTACIbHBIX (DaKTOPOB TPH YCIOBUU
MOCTOSIHCTBA JIPYTUX YCJIOBHI WM MOJECIUPOBAHUE SIBJICHUN M MPOIECCOB Ha
npakTuke» [2, c. 8].

[TockonbKy B cHCTEME MOATOTOBKH CHEIHAIUCTOB MEXaHUYECKOTO MPOuIs
MPUCYTCTBYET BHYIIUTEIBHBIM MEPEUEHb TEXHUYECKUX AUCIUIUIMH U UX Y4COHBIMU
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mporpaMMaMy MPEAyCMOTPEHO TPUMEHEHHUE HE TOJIBKO TEOPETHYECKHX, HO U
SMIIUPUYECKUX  METOJIOB MPUOOpPETEeHUs 3HAHUW, TO  IKCIEPUMEHTAJbHBIC
UCCJICIOBAHUS TPU HU3YYEHUU ITUX JUCHUIUIMH JIOJDKHBI OBITh HEOThEeMIIEMOU
COCTaBJISIIOLIEH OOyUeHHUs.

«IIpeqMeroM H3yuyeHUS TEXHUUECKUX JUCIHUIUIMH SIBISIOTCS peajbHbIC
OOBEKTHl TMPAKTUKA — MEXaHU3MbI, YCTPOICTBA, MAIUHBI, CPEICTBA UX
KOHCTpYHUpOBaHus, 3Q(HEKTUBHOCTh UX (HYHKIMOHUPOBAHUS U TOMY MOJOOHOE. DTH
JTUCITUTUTMHBI TTOABEPTAIOT MCCIIEIOBAHUIO OOJIBINKE KIACChl OJHOPOIHBIX OOBEKTOB
(TEXHUYECKHUX YCTPOUCTB M MAIlIMH OMPEICIICHHOTO KJIacCca) U UIIYT COOTHOIICHUS U
npeoOpa30BaHus, MO3BOJISIONINE CBECTH CIIOKHBIC W TPOMO3IKUEC 3314l U PACUCTHI
K TpocThIM. [Ipu 3TOM TeopeTHdeckre 3HaAHUSI HE OTICISIOTCS OT MPAKTUKHU (KaK B
€CTECTBEHHBIX HayKaXx), a COUETaloTCs ¢ Hel» [3, ¢. 52].

DKCHepUMEHTAIbHBIE HCCIIENOBaHUS B MPOGECCHOHANBHOU JeATEILHOCTH
MHKEHEPOB-MEXaHUKOB HEOOXOIUMBbI Juisi (opMHUpOBaHUS TPODHECCHOHATBHBIX
KOMITETEHIIMM (Ka4yecTB) CHENHAINCTa, AKTUBHOTO YIPABICHUS IO3HABATEIbHBIM
MPOIIECCOM, CBSI3AHHBIM C  AHAJM30M KA4YECTBEHHBIX U  KOJIMYECTBEHHBIX
XapaKTEPUCTUK TeX OOBEKTOB, CBOMCTB, KadyeCTB, MapaMeTpPOB, BEIMYUH H JIp.,
KOTOpbIE HCCIeAyloTcss B dKcrepuMeHTe. Crnenupukod SKCHEPUMEHTAIbHBIX
MCCJICIOBAHUM B IEITEIIbHOCTH MEXAHUKOB SIBIISIETCS TO, YTO OHU MTPOBOJISATCS JISI:

- TEOPETUYECKOTO TOJYyUYCHUSI AaHAIUTUYECKON 3aBUCUMOCTH, YTO OJJHO3HAYHO
Y MCYEPITBIBAIOIIE XapaKTEPHU3YET UCCIIEAYyEeMbIi TTPOIIece;

— YCTaHOBJICHHE 3aBHCHUMOCTH TEOPETUYECKHM IIyTeM, YTO BEAET K POCTY
00beMa IKCIIEPUMEHTA);

— peanu3amyi TMOWCKOBBIX MEPOINPHUATHH 10 YCTAaHOBJICHHIO 3aBHCHUMOCTECH,
KOTOPBIE HE YIAI0Ch MOTYYUTh TECOPETUICCKUM ITyTEM.

BriBogpl. Ha 0CHOBE M3ydeHUs NMPaKTUKU MOATOTOBKH COMCKATENIEH BBICIIETO
o0pa3oBaHMsI MEXaHMYECKOTr0 NpO(Hs YCTAaHOBJIEHO, YTO HJKCIEPUMEHTAIbHBIC
UCCJICIOBAaHMUSI B TMpOIECCe M3Y4YeHHS Npo(hecCHOHATBHO OPHEHTHPOBAHHBIX
(TEXHUYECKHX) AUCIUIUIMH MEXaHUYECKUX CIEIUaTbHOCTeH NUMEIOT BEIYIIYIO POJIb B
dbopMupoBaHUN Y OYIyIIUX CIIEIHUATUCTOB KOMILIEKCA KOMIETEHITUH, TOCTATOUYHBIX
TSl IPO(PeCCHOHANIBHOM JEATEILHOCTH B YCIOBHUSX PEABHOTO MPOU3BOJICTBEHHOTO
WM y4eOHOro MpoIecca, a Takke 00OCHOBaHbI KOMIIETEHTHOCTHBIE TPEeOOBaHUS K
OynylMuM WHXEHEpaM-MeXaHUKaM 10 (POPMUPOBAHUIO Y HHUX CHOCOOHOCTH K
MpoQeCCUOHAIBHOM AESITENbHOCTH.
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1. Hecropyk H. A.  ExcnepuMeHTanbHI  JOCHIDKEHHS B  KOHTEKCTI  (OpMYyBaHHS
eJIEKTPOMEXaHIYHO1 KOMIIETEHTHOCTI MaiOyTHIX 1H)KEeHepiB-TIeAaroris. URL
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JNESIKI ACHEKTU BUKOPUCTAHHS IIAXTHHUX BO/JT,
Kanunuuenxo B.B., k.m.H., oou.,
Bimep C.I'., Maoicapa O.C., 3000y8aui suwjoi oceimu 0py2oco pieHs,
JIBH3 «/[oneybkuil HayioHaIbHUU mexHiuHul yHigepcumemy, [10kpo6cvbk

BononocrauanHsi HacelleHUX MyHKTIB Ta MPOMUCIOBOCTI JloHe1bKo1 00nacTi €
OJIHOI0 3 TIepIle 4YEeproBUX 3a7ady Ta AaKTyalbHUM TMHTAHHSIM, sIK€ NOTpedye
BUpIIICHHA 3 MOYaTrKy OoioBuX niii Ha pgaHii Teputopii. Hacenenni myHkTH
JIOHEYYHHU OTPUMYIOTh BOJLy TUTBKH 1O BojoBoay «CiBepchkuit Jlonens — Jlonbacy,
KU (PI3UYHO Ta MOpaAIbHO 3HOMIEHUH. TakoX B HACEJIIEHUX MyHKTaX € MpoOiIeMHu 3
BOJIOIIPOBITHOIO Mepeskero (Hampukiaa, Mmicta [TokpoBcbk, Mupnorpan, Ponunceke
Ta iH.), Ic¢ BTPATH BOJU B JEsKI mepioan csraroTh 50% Ta Oumbmie. JIjis BUPIICHHS
[[FOTO MUTAHHS € HACTYMHI HUIAXU: MPOBEICHHS KaliTaTbHOIO PEMOHTY aBapiiHUX 1
MOIIKO/PKEHUX TiJ] yac OOMOBHX I JUISHOK MAi040oro BoJIoBOAY «CiBepChKUIMA
Honeur — JlonOac» Ta OyAiBHUITBO JApyroi uepru kanamy «JlHinpo-JlonGacy;
CTBOPEHHSI JIOKAJTHHUX CHUCTEM BOJIONOCTAYAHHS BiJl MICIEBUX JIKEpel; MaciTaOHa
MOJIEpHI3aIlis MICIIEBUX MEPEK.

[Tepmy yepry BomoBoay «CiBepcbkuii [lonens — JlonbGacy, skuii Ha
TerepiHii yac ¢Gi3MYHO Ta MOPAJIbHO 3HOIIEHUN, Oyno modyaoBano B 1928-1930
pokax, apyry uepry — B 1949-1954 pokax. Woro PEKOHCTPYKIIis MpoBoauiIack B 1975
poui. Toxi >k Oyrna npokJiajaeHa nepiia yepra kanany «J{ainpo-Jlondacy, 1o >KUBUThH
XapkiB Ta IHIII HaceleHl MyHKTH. [pyry dyepry kKaHamy, Ajs Hojaadl BOAW [0
Kapniscbkoro BogocxoBunia 1 gani B [IokpoBCbk Ta HalONMKY1 HaceNeHl MyHKTH, HE
MOXyTh ToOynyBatu 3 1980-x pokiB. Kpim Toro, yactuHa kaHanmy «CiBepChbKuil
Honeup — [lonOac» NpOXOAWUTh MO TEPUTOPISIM, TUMYACOBO HEMIJIKOHTPOJIBHUM
ypsiny Ykpainu. Ilig nocTiiHuMu oOCTplIaMK 3HaAXOAAThCS JUIBHULI TPyOOIIPOBOY
B aBJIiBCHKIM MPOMMCIOBIA 30HI Ta JiHIT €JIEKTPONOCTavyaHHs, M0 3a0e3MeuyoTh
enekTporoctayands HacocHoi cranmii [l miniiomy kanamy «CiBepchkuii JJoHerps —
Honbac».  3ynunku  [liBnenHo-/loHO0acbkoro  BOJOMPOBOJY  CIPUUYUHSIIOTH
B1JICYTHICTbh BOZy Ha KapiiBchkiii pinbTpyBaibHIN CTaHIII, B/l AKO1 BOJIOMOCTaYaHHS
smiicHoeThest 10 MmicT  KypaxoBe, VYkpaincek, Cenuaoe, HoBorpomiska,
Mupnorpan, IlokpoBcek, Pomunceke, JoOpomumis. Ile cyTrTeBo  3HUXKYE
CIIPOMOXKHICTh KOMyHasibHOTO mianpuemctBa «Kommanis «Boga JlonGacy», Ha
OanaHci sitkoro 3HaxoauThbesl kaHan «CiBepcbkuid Jlonenns — Jlonbacy, 311HCHIOBATH
Oe3nepepBHE MOCTa4aHHSI HEOOX1AHOI KUIBKOCTI BOJU JO0 BUIIEHA3BAHUX HACEJICHUX
MyHKTIB.

Jlns 3a0e3nedeHHs cTiikoro BojgomnoctadyaHHa llokpoBchka, MupHorpaga Tta
HaWOMMKYMX HACEJCHUX IYHKTIB HEOOXIJHO: BHKOHATH PEMOHT MOIIKOJKEHUX
nunstHok BojoBoay «CiBepchkuii Jlonens — Jlon6ac» (B HalOLIbII aBapiiHOMY CTaH1
3HAaXOJUThCS JUIsIHKA [[pyroro MOHENbKOro BOAOBOAY IOBXKHMHOKO 20KM, BapTicTh
3aMiHu TPYO ckiagae Outs 1 Mup. TPpH.); BUPIIIUTH TUTaHHS 3 OyAIBHUIITBOM JIPYTroOi
yepru kananmy «Jlaimpo-{onbac» (BapTicth ckiamae He MmeHmie 4 mupa. rpH.). Ll
MUTaHHSA HEOOX1THO BUPINIYBATH HA JCP)KAaBHOMY PiBHI, TaK SK MICIIEBl OIOJKETH HE
3MOXYTb 3IHCHUTH Take MacuTaOHe (iHAaHCYBaHHS.

Jlnst  3a0e3medeHHs CTIMKOTO BOJOMOCTAYaHHS HAa MICIIEBOMY pIiBHI 3
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JOJATKOBUM 3QJy4CHHSIM KpPEAUTHUX Ta OJIarOJIMHUX KOIITIB MIKHAPOJHUX
opratizailiii HeoOX1JJHO CTBOPEHHS aJlbTEPHATUBHOI (PE3EPBHOI) JIOKAIBHOT CUCTEMHU
BojomnoctayanHs [TokpoBcbka, MupHOrpasa Ta iHIIUX HACEIEHUX MYHKTIB 3 PI3HUX
mkepen. st iboro HEOOXIJHO MO-Tepile BUKOHATH 1O PO3BIAYBaHHS IMiJI36MHUX
JDKepeNl Ta ayJIuT JpKepell BoAonocTadaHHs. Tak, MOXIIMBI JIKEpesna pe3epBHOIO
BojonoctayanHs [lokpoBcbka Ta MupHOrpaga MOXyThb OYTH BOAM  IIaxT
«Kamitanpaa» (mputox ckmamae 200 m*/rox.) ta «lleHTpansHa» (IPUTOK CKIALae
600-650 m°/rox.) JeprkaHoro mianpremcTa «MupHOrpaaByrimis. [Ipuaomy Bojga
maxtu «leHTpampHay 3 ropu3oHTy 217M TrTapHOi SKOCTI 3a XIMIYHHUM Ta
GaxTepionoriunnM ckmagom (mputok 4700-5000 M*/106y), Tak sk BOHa ige 3
CYMDXKHOI 3aKkpuToi maxtu «HoBatopy. Jlyis BUKOPUCTAHHS 111€1 BOAM B AKOCTI MUTHOI
HEOOX1IHO BCTAaHOBUTH OKpeMuil cyudacHuil BimneHtpoBuil nHacoc tumy HCII Ha
ropu30HTI 217M Ta 3aMIHUTH 3aCTapUIMi MeTaJeBUi TPyOOIPOBil Ha BUKO MIIIHUN
MOJIMEPHUH, SIKUM BIIPI3HAETHCS JOBMOBIYHICTh Ta MOCTIMHUM IPOXITHUM OTBOPOM,
mo 3a0e3neunTh BUCOKY eHeproedexTuBHiCTb. Ha moBepxHi HeoOXinHO Oyne
3MIMCHUTH OyMIBHUITBO (UIBTPYBAJIBHOI CTaHIli, $Ka TMepeadadyae TEXHOJOTIT
MikpodiibTparii, yibTpadiibTpaliii Ta 3BOPOTHOTO ocMocy. o TOro »* MOXIJIMBO
OypiHHS CBEpJIOBUH JIJIsi OTPUMAaHHS BOJIM Ha BJIaCHI oTpedu (mpukian, JlepxaBHe
nianpueMcTBo «ByrimbHa xomnaHis «KpacHonmmaHChkay, ska MoOxe 3a0e3NmeduTH
BO/I0I0 MicTo PonuHcbke). 3arajibHa BapTICTh TAKUX IPOEKTIB MOYKE CSITHYTH 0
500 muH. rpH. Ha 110 cyMy MOXIJIMBO OTpuUMaTu Kpeaut min 7% piuaux Ha 30 pokiB
(peasibHa crTaBka, Hampukian, B EBPP). 3araibHa cyma Bumiar ckiaae O
1,3 muipA. TpH. 3 piYHUM TUIaTexeM Oisg 40 MITH.TPH., IO € JOCHTHh PEATbHUM IS
[ToxpoBchbka 3 Horo piuHuM OromkeroMm Outst 1 muipa. rpH. [HBecTcKIanoBa Mpu UX
BUTpaTax Oyse 6imst 2 rpr./m°,

BucHoBok. Omxe, g BUpPIINIEHHS  aKTyaJbHUX MUTaHb  CTIMKOTO
BOJIONIOCTaYaHHs, 3MEHILEHHS BUTpPAT MPHU TPAHCHOPTYBAaHHI BOAU /O CIIOXKHBaya
HEOOXITHO HE TUIbKHM 3IIMCHUTH PEKOHCTPYKIIIID MEPEXI BOJOMOCTAYaHHS, aye 1
CTBOPUTH PE3EPBHY CHUCTEMY BOJIONOCTAYaHHS, BUKOPUCTOBYIOUM IIaxTHI Boau. Lle
3a0€3MeunTh HE TUTHBKW YUCTY MUTHY BOJY 3aBIISKU HOBIN (PUIBTpYBaibHIN CTaHII Ta
OHOBJICHHIO MEpeX1 BOJOIPOBOJIIB, aje 1 3HU3UTHh Tapud Ha Boay Ha 20-25% y
nopiBHsHHI 3 Tapudom «Boau JonbGacy» 3a paxXyHOK 3MEHILEHHS 1HBECTHLIMHOI
CKJIaJIOBOi, BUTpAT Ha JIOCTABKYy BOJM Ta OUNBINN €KOHOMIi CKHIy BOAW TIPH il
ounilieHHi. J[J11 HaceleHHs 1€ AacTh HOBI PoOOYl MICLsl, MOKPAIIEHHS €KOJIOTii Ta
3MIIIHEHHS 3/I0pOB’S JIIOJINHHU, sIKA CTIOKUBAE YUCTY MTUTHY BOAY.

Jlitepatypa
1. Jle3noB b.C. Enepro36epexenHst 1 peryJibOBaHUM MPUBOJI Y HACOCHUX YCTaHOBKax. - M.:
UK «robpa» buonndopmcepsuc, 1998. - 285c.
2. Kaprasuit M.I'., Tomopko A.A. lllaxTHi cramioHapHi ycraHoBkd. - M.: Hazapa, 1978. -
263c.
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HIZIBULHEHHSA E@EKTUBHOCTI EJIEKTPOIIOCTAYAHHS
BUJIOBYBHUX AIJIBHUIIb
Kanunuuenxo B.B., k.m.n., oou.,
T'auoyk B./l., Maxees B.C., 3000y8aui éuujoi ocgimu opy2020 piens,
JIBH3 «/[oneybkuil HayioHabHUU mexHiuHul yHigepcumemy, [10kpo6cvbk

Jns edexTtuBHOI poOOTH TIPHUYOTO MIANPHEMCTBA HEOOXIAHO 301IBITYBaTH
BHUJIOOYTOK BYT1JUIS, a 1€, B CBOIO Yepry, BUKIIMKAE TABUIIICHHS €HEPrOOCHAIICHOCTI
BU00YBHOTO OOJIaHAHHS, HacamImepe] BUIOOYBHOIO KoMOaiiHa Ta CKpeOKOBOTO
KOHBeepa. 3HAYHUM 1HTEpPEC MPENCTaBISIIOTh CHCTEMHU  EJIEKTPOIIOCTavYaHHs
BHCOKOIIPOAYKTUBHUX BYIJICBUAOOYBHUX JUIBHHIIL 1 BHU3HAYCHHS TapaMeTpiB
JDKEepeT eeKTPOIIOCTAaYaHHs I 3a0e3neYeHHs IXHhOI HaMIHOCTI, EKOHOMIYHOCTI 1
6esneku. IlepemoBi migmpueMcTBa YKpaiHH 3aCTOCOBYIOTH BHCOKONPOAYKTHUBHY
BUJOOYBHY TEXHIKY, SIka MOTpeOye BEJIMKOi €HEePrOOCHAICHOCTI; HANmpHKIaa Ha
[TAT «IlaxToynpaBiinus «IlokpoBcbKe»  MpallOlOTh  JIBAHAIUATH  JIaB,  SIKi
3a0e3neuyoTh 3arajibhuii  1000Buil  BUoOyTOK A0 37 THC. T. CTBOpEeH1 psiA
yHI1(IKOBaHUX €NEKTPOJABUTYHIB BUCOKOI HaAIiHOCTI MOTYykHicTio 160 — 500 kBT 15t
MpUBO/a BHUJIOOYBHMX KOMOaiHIB 1 CKpEOKOBUX KOHBEe€piB. biibla MOTYXHICTH
JIBUTYHIB TOTpeOye 301IbIICHHS Hanpyru >kuBjieHHs (moHaiiMenme no 1140 B).
Bubyxo3axuche enekrpoycrarkyBaHHsi Ha Hanpyry 1140 B crBoproBanocs y 1970-1
POKM 3  METOK  ICTOTHOrO  30UIBIIEHHS  €HEProOCHAIEHOCTI  HOBHUX
BHCOKONPOJYKTUBHUX BYTJEBUJAOOYBHUX KOMIUICKCIB JUIsl TOJIMIIEHHS SKOCTI
€JIEKTPOIIOCTAaYaHHs (3HMKEHHSI TMTOMOI BUTPATU M €KOHOMII €JIEKTPOEHEPT1i, Mi1),
a TaKoX [JIs MIJBUILEHHA HAJIMHOCTI 1 TEpPMIHY CIYXOHM TIPHMYOI TEXHIKH.
HeoOxigHicTh po3poOku 0OyMOBIIOBajacs TUM, IO MPU MOTYXKHOCTI KOMILICKCIB
400 — 500 kBt HemoximBO 3a0e3MeunTH 3a70BUIbHE EJIEKTPONOCTadYaHHs TpU
HOMIHAIBHIN Hampy3i 660 B. Il Tenaenis — 3arajbHa i CBITOBOI BYT1JIBHOI
IIPOMUCJIOBOCTI: €HEPronocTadyaHHs OCHOBHUX MEXaHI3MIB BHJIOOYBHUX JIJIbHUIIb
3MIIMCHIOETHCS BiJl KOMIUIEKTHUX TpaHcpopmaropuux mifctaniii (KTII) moryxHicTio
no 3000 kBA npu nanpysi mo 6600 B, B Ykpaini — mo 1140 B Bxmrouno. Sk
MMOKA3yIOTh PO3PaxyHKH, MPHU MOTYKHOCTSAX MPUBOJIB KombaiHa Oimemn 200 kBT 1
ckpeOkoBoro koHBeepa Outbmr 110 kBt, moBxkuHi gaBu monan 200 M 1 BijcTaBaHHI
B1Jl HET PO3MOAUIBHOTO MYHKTY OUThIN Hik Ha 100 M mepexia Ha eNeKTPONOoCTauaHHs

Harpyroto 1140 B — eauHo MoximBe 1 eQEKTHUBHE pIIIEHHS MOpoOeMH
eHepro3ade3neyeHHs CYy4YaCHUX BHUCOKOIPOIYKTUBHHUX BYIJIEBUI00YBHUX
KOMILJIEKCIB.

[IpencraBisieTbecsl IIJIKOM CBOEYACHOI IMOCTAHOBKA MHUTAHHS TMPO PO3POOKY
BUOYX03aXHCHUX TEPECYBHUX TPaHC(HOPMATOPHUX JKEPEN >KUBICHHS BUIOO0YBHHX
TUTBHUIB MOTYKHICTIO ToHaa 1000 kBA 3 ypaxyBaHHAM OCTaHHIX JIOCSTHEHb Y 1M 1
CYMDKHIA Taiy3sX, y TOMY 4YHCJIl HOBITHIX iH(popMauidHux TexHonoriii. Ha
BYTUJIPHUX IIaXT YKpaiHW BUKOPHUCTOBYIOTh BHOYX03aXHCHI KOMIUIEKTHI MepecyBHI
tpanchopmaropHi miacranmii Tumy KTIIB moryxsictio 1o 1000 kBa. 3actocyBanHs
Ha JUISHII JEKUTBKOX TIJCTaHIlN, IO CepiiHO BUIMYCKAIOTHCSH, TMOTYKHICTIO
1000 kBA a6o MeHm crpuumHsie 30UIbIIEHY BUTpaTy yciX BUAIB pecypciB. [lpu
IbOMY BapTO BKa3aTd, IO B peaJbHUX yMOBaX €KCIUTyaTalli B JAESIKUX BHUMaJKax
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Tpeba mepenabayaTy Ha OUIBHHIN BU3HAYEH! PE3EpPBHI MOTYXHOCTI. Tak Ha IIaxTi
«1/3 HoBorponiBcekay  JlepkaBHoro — mianpueMcTBa  «CenuaiBBYTUULS IS
BU00YTKY BYTuLIsi BukopuctoByBaiu komoOaitn K/IK-500 i3 neurynamu OKB4-250
noTyxHicTio 250 kBT koxHuii (aBa JIBUTYHM Ha KomOaiini). lleit komOaitH
YKOMIUIEKTOBAHO TaKOXK ABoMa cepiiHuMmu aBuryHamu OKB2,5-30 mis mexaHizmy
nojayl noTyxHicTio mo 30 kBT i ogHUM ABUTYHOM NOTYXHIcTIO 4 KBT /1 cuctem
rigponpuBoy. CXeMOI0 €JNEeKTPOINOCTaYaHHs AUIBHUIN TepeadayeHe >KUBIICHHSA
koMmbOaiiHa Bix TpaHcopmaroproi minctanmii KTIIB-1000-6/1,2-Y5 i3 BTOpHHHOIO
HOMIHANbHOIO Hampyroro 1140 B mo ABox mapanenbHO MPOKIAJCHUX THYYKHX
kabemsix KI'OUI nepetunom 70 MM, Y CHUCTEMY 3pOIICHHS KOoMOalHa Ta
OXOJIO/DKCHHS HOro JABUTYHIB TOJaBajacs BoJa 13 IMAXTHOTO ITOXKEXKHO-
3polryBalibHOTO  TpyOompoBoxy. Bim apyroi ogHOTMOHOI — MiACTaHII, IO
3HAaXOJUTHCS Ha JAUTBHUIN, OyNIM MiJKIIOYEHI TaKOXK I1HII MeEXaHI3MH JIaBU 1
BEHTUJISILIIAHOTO 1ITpeKy (ckpeOkoBuil konBeep saBu KCJ/I27, HacocHi craHIii
CH/1300/40, mepeBantaxkyBau IITK1000 Ta iH.) 3 yCTaHOBJIEHOIO MOTYXHICTIO
785 kBr. IIpu HaBaHTa)XK€HHI JBUTYHIB KOMOaiiHa OlbIlle HOMIHAJIBLHOTO 3HAYCHHS
TpaHchopMaTopHa MiACTaHIlSl HOMiHaNMBHOIO mnoTyxHicTio 1000 kBa mnpartoe B
HOMIHAJIBHOMY pEXHMI. YMOBa IIyCKy JIBUTYHIB BHJIOOYBHOTO 0OJIaJHAHHS
BUKOHYETHCS ISl BCIX croxkuBayiB. OJHAK, 3 METOI 3MEHIICHHS BTpaT HaIpyTH,
MIJBUIICHHS 11 SKOCTI 1 BIJAIMOBIIHO 3a0e3MeYeHHs BHCOKOMPOIYKTUBHOI POOOTH
OaxaHO mependaunuTH B CXEMl1  EJNEeKTPONOCTayaHHS JAUIBHHIN  YKUBJIEHHS
enekTpocnoxuBayiB Bi oaHiel KTII niaBumeHoi mo10 po3paxyHKOBOi MOTYKHOCTI
3 OJHOYACHUM HAOJMKEHHS 1i 4O BUOOIO Ta 30UIBIIMTH TMEPETUH OCHOBHUX KU
Ka0ebHOT MEPEXI.

BucHoBok. OauH 3 akTyaJlbHMX 1 NEPCHEKTUBHHUX HAIMPSMKIB MiJABUIICHHS
e(DEeKTUBHOCTI €JIEKTPONOCTaYaHHs, MOJIMIICHHS SKOCTI HANpyTW >KUBJICHHS Ta
smenienHs ii BTpaT B KTII it kaGenbHii Mepexi TITBHUII — 1€ TIepeXi] Ha HACTYITHY
CTYIMiHb HAaNpyryd >KUBJICHHS 3abiiiHoro ycrarkyBanHs 3000B, mo Bxke Oyno
BHUKOHAHO IS BUAOOYBHOro oOJagHaHHS MIaxT 3axigHoi €Bpomu. 3 METOM
3a0e3rneueHHs SIKICHOTO €JIEKTPONOCTaYaHH BHUJIO0YBHHUX JIUILHHULD,
YKOMITJIEKTOBAHUX CYyYaCHHUM €JICKTPOYCTaTKyBaHHSAM, 3MEHIIEHHS coOiBapTocTi 1 T
BYIiJUISI  3a  CKJIQJOBOI0  CHEProBUTpPAaT  HEOOXiAHI  MiA3eMHI  JUIBHHYHI
TpanchopmaTopHi mifcTaHIii notyxHicTio 10 2500-3000 kBa 3 mHanpyroro oOMOTOK
HU3bKOro 00Ky 1140 B u BuIIE.

Jlitepatypa
3. Mensenes I'./]. EnexTpoobnagHanHs Ta €IEKTPOIOCTAYaHHS TipHUYHMX MiANPHEMCTB.—
M.: Henpa, 1988. —356 c.: i11.
4. 13r00an B.C., Puman f.C., Macusiit A.K. CripaBouyHUK 3HEpPreTuKa yrojbHOM MIaxXThl. —
M.: Henpa, 1983.
5. AnekceeB I'M., Anekceenko A.®., I'apmamr W.JI. COopHuk 3amad 1o ToOpHOU
AJIEKTPOTEXHUKE: YueOHUK A TexHukyMoB. — M.: Henpa, 1988, 271c.: ni.

66



HNIJIBULLIEHHSA EHEPTOE®EKTUBHOCTI CTPIYKOBHX
KOHBECEPIB I'PHUYUX ITIAITPUEMCTB
Kanunuuenxo B.B., k.m.H.,
Muxanxo M.II., 3006y8au suuoi ocsimu 0py2020 pieHsl,
JIBH3 «/[oneybkuil HayioHabHUU mexHiuHul yHigepcumemy, [10kpo6cvbk

[NpHuyl mianpueMcTBa YKpaiHU YacTillle MaloTh BEJIHMKI PO3MIPU IIAXTHOTO
MoJis Ta BIANOBIIHO MPOTSHKHICTH TIPHUYMX BUPOOOK MOXKE CSraTd JECSATKU
kitomeTpiB. OCHOBHMM TPAHCHOPTHUM 3aCOO0OM TIpHHYOI Macu MO MiJ3€MHUM
BUPOOKAM IAXTH € CTPIYKOBI KOHBEEPH, IO 0OYMOBJICHO PSJIOM IepeBar (Impocra Ta
HAJIMHICTh KOHCTPYKTHBHHMX €JIE€MEHTIB, 3PY4YHICTh EKCIUTyaTallli Ta TEXHIYHOTO
OOCITyroByBaHHs, BeJIHMKa TPOAYKTUBHICT Ha OyAb-sKI BIJICTaHI, HEBEIUKE
MoApIOHIOBAaHHS BYTULIS TMPHU TPaHCHIOPTYBaHHI Ta iHII). B 3amexHOCTI Bim Micis
BCTAHOBJICHHSI BOHM JUIATBCS HA MaricTpajibHi, IO BCTAaHOBJIIOIOTHCS B
MaricTpaJibHiii BHpOOI (MOXWI, KBepuuiar, OpemcOepr, MOJIbOBUM KOHBEEPHUM
MTPEK), Ta JUIBHUYHI, 10 BCTAHOBIIOIOTHCS BHUPOOKaX BHUJOOYBHHX Ta
MPOX1THUITBKUX JIIJTHHHII.

Bubip CTpiukOoBUX KOHBEEPIB 4YaCTIEe 3IIHCHIOETbCS 3 YpaXyBaHHIM
MaKCHMaJIbHOTO XBHUJIMHHOI'O BAaHTAXOIMOTOKY, IO HAIXOAWUTh 3 BUAOOYBHOI abo
MPOX1THUITLKOT JTIJIBHUIN Ta 3aJIKUTh SK BiJ] TIPHUYO-TCOJIOTTYHUX YMOB TakK 1 BiJl
TEXHIYHUX XapaKTEPUCTHUK 3aCTOCOBAHOIO o0OyagHaHHsA (BUOOOyBHOro  abo
MPOXITHUIBKOTO KOMOaiiHa, CKpeOKOBOTO KOHBEEPY Ta MEXaHI30BAHOT'O KPIIJIEHHS B
naBi). I[Ipu poOOTI BMAOOYBHUX Ta NPOXITHUUBKUX AUIBHHUIIL OTPUMYEMO IIMCHY
CEpEIHIO MPOIYKTUBHICTh 3HAYHO MEHIIY HIK pO3paxyHKOBY. Sk maricTpaibH1 TaK 1
TUIBHUYHI CTPIYKOBI KOHBEEPU B PEATBHOCTI, SIK MOKA3aJIM JIOCHIIKEHHS, TPALIOI0Th
mue 30-40% mnpu 3aBaHTa)XeHOCTI OJMM3BKIN 10 po3paxyHKoBoi. lle Hacammepen
MOB’S13aHO 3 HEPIBHOMIPHICTIO BAaHTAXOMOTOKIB 3 BUIAOOYBHUX Ta MPOXITHUIIBKUX
TIIBHUIb, MIHJIMBICTIO TIPHAYO-TCOJOTIYHMX YMOB 3ajJsraHHsA IUIacTiB  Ta
HEToJIaIKaMu OO0JIaJIHaHHS HAa CYMIXHUX JUIBHUISX IIaXTW. BUHUKAIOTH BUIAJIKH,
KOJIU CTPIYKOBUI KOHBEEP MPAIO€ HE 3aBaHTAXKEHUM TPUBAJIUN 4ac (TPUBAIICTH
poboTu BxosocTy nocsirae 20-25% 3a 100y). BianoBigHO 11€ BUKIMKAaE HEBUIPABIAHI
BUTPATH €JIeKTpoeHeprii. Takox MOxIrBa podOTa CTPIUKOBUX KOHBEEPIB, OCOOIMBO
MaricTpaJibHUX, 3 MIHIMaJbHUM 3aBAaHTAKCHHSM, KOJU Ha 1€ KOHBEEp MOTpPAILIse
BAHTAXKOMOTIK B ACKIIBKOX BHIOOYBHHMX Ta MPOXIAHUIBKUX IUIbHULL. OCOOIHMBO
BEJIUKY HEPIBHOMIPHICTh HAXO/PKEHHSI BAHTAXKOIMOTOKY Jat0Th BUAOOYBHI AUIHHUIII.

JInst miBUILIEHHS €Heproe(eKTUBHOCTI CTPIYKOBHX KOHBEEPIB Ta BiAMOBIIHO
3MEHIIEHHS TUTOMUX EHEPrOBUTPAT MOXKIIMBO BCTAHOBIIOBATH MiJI3eMHI OyHKEpH,
Kl OyIyTh YCEpEIHIOBATM BAHTAXKOIMOTIK Ta aKyMyJIOBaTH TIpHUYY Macy IpH
MaKCUMaJbHIN MPOAYKTUBHOCTI BHJIOOYBHMX a00 MPOXiAHMIBKUX MIbHULB. Lle 1
BUKOHYETHCS B JIAHITIOTAX IMIJI3€MHUX CTPIYKOBUX KOHBEEPIB, aje HE 3aBXKIH.
OOumamtyBaHHsS HOBOTO MIA3€MHOTO OyHKEpa BHKJIMKAE€ HEOOXIHICTh MPOBEICHHS
HOBUX Ta PO3IIMPEHHS CTapuX BUPOOOK, MOTpeOye 3HA4YHI KariTaJOBKIaJICHHS,
MOHTaX Ta OOCIYyroBYBaHHsS JOJATKOBOIO OOJIagHAHHS, YCKIIATHIOE CHCTEMY
aBTOMATHU3aIlli KEpyBaHHS TPAHCIMOPTHUM JIAHITIOTOM. bBUIbII JOMITBHUM  JIS
IIJIBUINICHHS €HEproe()eKTUBHOCTI CTPIYKOBHX KOHBEEPIB € ajarTarlis IIBHIKOCTI
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PYXy KOHBEEPHOI CTPIUKH IiJl BAHTAXKOIOTIK, 1110 OTparuisie Ha KoHBeep. [Ipu nupomy
IJIaBHA 3MiHA IIBUAKOCTI PYyXY KOHBEEPHOI CTPIUYKH BIJMOBIJTHO BaHTaXXOMOTOKY
3a0€3Me4YnTh 3MEHIICHHS] MUTOMUX BUTPAT €JIEKTPOCHEPrii 3aBISAKU ONTUMAJIHLHOMY
CHIBBIHOLIEHHIO BUTPAT €HEprii Ha TPAaHCHOPTYBaHHS TIPHUYOI MAacH JO BHUTpAT
€Heprii Ha MepeMillleHHS PYyXOMHUX YacTUH KOHBeepa. B sKocCTi enekTpompuBona
CTPIUKOBUX KOHBEEPIB  4YACTIIIE 3aCTOCOBYIOTh  ACHMHXPOHHI  JBUTYHH 3
KOPOTKO3aMKHEHHM pOTOpOoM. JlJisi peryiroBaHHs YacTOTH OOepTaHHS TaKUX
JABUTYHIB MOXIIMBO 3aCTOCYBAaTH YacTOTHUHM TIepeTBOpIOBad, BHOyXx00e3meuHi
aHaJIOTH /IS MiI3EMHUX YMOB BHUITYCKAIOThCS SIK B HAIIli KpaiHi Tak 1 32 KOPIAOHOM.
Jlo TOTO X TaKWii YaCTOTHUIM MEePETBOPIOBAY 3a0€3MEUNTD MIJIABHUH IMyCK CTPIUKH, 110
MO3UTHUBHO  BIJOOpa3sUThCS HA  eKCIUTyaTamlii BCIX  €JIEMEHTIB  KOHBEEDY.
HalinpocTimmii, Ha Ham TOMMIA, CHOCIO aJanTUBHOTO KEpPYBaHHSA UIBUAKICTIO
CTPIYKA B 3aJE€KHOCTI BiJl BaHTAKOMOTOKY — II€ KOHTPOJIb CTPYMY HPUBOIHHUX
JIBUTYHIB 3a JIOTIOMOT'0I0 TpaHC(POPMATOPIB CTPYMY, 1110 BCTAHOBIIIOIOTHCS Ha Kaberl,
10 >KUBUTH JaHl JBUTYHHU. [[iama3oH peryiroBaHHS WIBUJIKOCTI PyXy KOHBEEPHOI
CTPIYKM Ma€e OOMEXKEHHs 3a NPUWMaJIbHOIO 3JATHICTIO NIl KOXKHOIO KOHKPETHOTO
KOHBEEPA, 110 BU3HAYAETHCSA HIMPUHOIO CTPIUKH, KYTOM BCTAaHOBJICHHS KOHBEEpA B
ripHu4ii  BUpoOLl, (I3UMYHUMH BIACTUBOCTSMU BaHTaXy Ta MPaBUIIBHICTIO
LEHTPYBaHHS CTPIYKU BIIHOCHO POJIMKOOIOP 3a BIJCYTHOCTI NPOCHUIIAHHS BAHTAXY.
JUIs KOXKHOTO CTPIYKOBOTO KOHBEEPY B 3aJIEKHOCTI Bl BAHTAXKOMOTOKY, IO
MOTparuisie Ha JaHUW KOHBEEP, HEOOX1THO BCTAHOBIIOBATH CHUCTEMOIO aBTOMATH3allll
CBOIO YacTOTy OOEpTaHHS MPHUBOJHOIO JIBUTYHA Ta BIANOBIIHO MIBUIKICTH PYXY
cTpiuku. Jjist BUOOpy Aiana3oHy peryitoBaHHS HEOOXiJHO BpPaXxOBYBATH MOTY>KHICTh
MPUBOJHUX JBUTYHIB, MapaMEeTPU BAHTAXKOIOTOKY, TOBXKHHY Ta KyT BCTAHOBJICHHS
CTPIYKOBOTO KOHBeepPy. Takok KOHBEEPH 3 YACTOTHUM IPUBOOM IPHU BIAMOBIIHIN 1X
JIOBXKWHI MOXJIMBO BUKOPUCTOBYBaTH B SIKOCTI CBOEPIAHUX OYHKEpIB IS
aKyMYJIFOBaHHS TpHUYOi MacHu Ha cTpidii. [Ipu boMy HacTymH1 CTPIYKOBI KOHBEEPU
32 HampsIMKOM pyXy BaHTaXOMOTOKY MOXYTh OyTH THMYacoBO 3yHHHEH1 (10
3aMIOBHEHHS CTPIUYKM KOHBEEpA TIPHUYOID MACoi0), 10 OCOOJIMBO CIPHUSTINBO MPHU
HEBEJIMKNX BAHTAKOMOTOKAX, TAKUX SIK 3 MPOX1THUIIBKUX J1IbHUIIb.

BucHoBok. [l migBUIEHHS €HEProe(EeKTUBHOCTI CTPIUKOBUX KOHBEEPIB
TIpHUYUX MANPHEMCTB HEOOXigHA ajanTailis IMBUAKOCTI PyXy CTPIYKH ITij
BAHTAXKOMOTIK, M0 TOTpaIvisie Ha JaHud KoHBeep. Jlms 1mporo HEOOX1THO
BUKOPHCTOBYBaTH YacCTOTHO-PETYIbOBAHUN  EJIEKTPONPUBOA 3 ACHHXPOHHUMHU
nBuryHamu. JlogaTkoBuil e(exkT BiJl PEryiarOBaHHS IIBUAKOCTI PYXy CTPIYKH
KOHBeepa 1 ajanTailii MmiJi BaHTAXKOIMOTIK IMOJATae B MIJABUIIEHHI CTPOKY CIYKOU
IpUBOJAa KOHBEEPA, MEHIIOMY 3HOCY KOHBEEPHOI CTPIYKM Ta POIUKOOIOP, IO
3arajioM IiJIBUIIY€ HAIIMHICTh Ta JOBIOBIYHICTH CAMOTO TPAHCIIOPTHOTO JIAHITIOTA.

Jliteparypa
1. Mengenes I'.l. EnekrpoobnanHaHHs Ta €JEKTPONOCTauYaHHS TIPHUYUX MiANPHEMCTB.—
M.: Henpa, 1988. — 356 c.: in.
2. CoBpeMeHHas TEOpHsl ICHTOUHBIX KOHBeHepoB ropHbIx npennpusaruii / B.W. I'ankun, B.I.
Jmutpues, B.I1. [Ipsuenko u ap. —M.: MITVY, 2005. — 543 c.
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HNOBBIHNNEHUE D9®@®EKTUBHOCTHU NH/IUKAIIUU ITEPEKPBITHUS
BbICOKOBOJIbTHBIX N30JIMPYIOHIUX ITOJABECOK
Kum EJI., 0.m.n, npog.,
Yuebno-nayunviii npogeccuonarbHo-neoacocudeckKuli UHCMumym
Vrpaunckoii unscenepno-nedazozuueckol akademuu, baxmym,

DKCIEpUMEHTAIIBHBIM HMCCJIEA0OBAaHUEM IIOKa3aHa BO3MOYKHOCTb HCKIHOYEHUS
TPAEKTOPUH pa3psia MEPEKPBITUS HU30JUPYIOIIEH MOJBECKM BHE HHAMKATOPA, YTO
JOCTUraeTCs IIyTEM COBMEIIECHHSA CTaHAAPTHOTO HWHIAUKATOpA C HWHIUKATOPOM
CTapeHMs U30JISILIMH, BHIITOIHIEMOr0 Ha OCHOBE TapesIbuyaToOro U30JIsITOpa.

KitroueBble c0Ba: H30JIMPYIOIIasl MOJIBECKA, IEPEKPHITUE, HHAUKATOP.

Cocrostnue Bompoca. K coBpeMeHHBIM TpeOOBaHUAM, MPEABSIBISIEMbIM
BBICOKOBOJIbTHOM BO3AYIUHOM JIMHUM 3JEKTPONEpPENadd, OTHOCUTCA WHAMKALUSA
U30JIMPYIOIIUX TMOABECOK, MOJBEPTHYTHIX TOKAMHU KOPOTKOTO 3aMBIKaHHS MPU HX
IIEPEKPBITUM W CBOEBPEMEHHOE BBIIIOJIHEHUE PEMOHTHBIX MEPONPHUATHI IO
BOCCTAHOBJICHUIO MOBPEXIEHHBIX OOBEKTOB.

OOBeKT HccaenoBaHus: U30JSIIIMOHHAS TOJIBECKA U3 MOJIMMEPHOTO H30JTOpa
tuna JIKI10 ¢ mocienoBaTenbHO MPUCOEIWHEHHBIM HHAMKATOPOM NEPEKPBITUS U
WHJMKATOPOM 3JIEKTPUYECKOr0 CTapeHUs n30Jsuud [1].

OOmiasi MeToAMKa WCIBITaHUS 3akioyanach B cieayrouieM. K ucnbityemon
MO/IBECKE C PA3JIMYHBbIM BAPUAHTOM PACIOJIOKEHHUS MHIWKATOPOB MPHUKIIAIBIBATIOCH
pa3psIHOE HAIpPSKEHUE MEPEMEHHOr0 TOKa M HANpsKEHHWE T'PO30BOIO UMITYJIbCA B
COOTBETCTBUM C OOLIECNPHUHATHIM cTaHaapTaM [2]. DUKCUPOBAIUCH HAIPSKEHUS
nepekpeiTust U (oTorpapupoBauch paspsaasl He MeHee 10 pa3 s Kaxaoro
UCIIBITYEMOI'O BapUaHTA.

Pe3ynbrathl onbiToB. Ha puc.l mokaszansl xapaktepHblie hoTtorpadguu paspsiion
BJI0JIb MOJBECKU. 1IpH pacronokeHnn HHAMKATOpa MEPEKPBITHS, COINIACHO ITPUHATOM
TEXHOJOTMH, HAa CTOPOHE 3a3eMJICHHOW TpaBepChl OBLJIO OTMEUEHO, YTO HapsLy
0’KMIa€MOTO NIPOTEKAHUS TOKA pa3psiia Yepe3 UHAUKATOP MEepeKphITHs (CM. puc.la),
BCe ke He MeHee 3 pazpsaa u3 10 3apepiranvch BHE HHIUKATOpA (CM. purc.10).

BmecTte ¢ TeM npu nepeHoce MHAMKATOpa MEPEKPHITUS Ha MOTEHIUAIBHYIO
CTOPOHY M IPHUCOECIMHEHWU C MUHAUKATOPOM CTAPEHUs, BBIIIOJIHEHHOIO HAa OCHOBE
TapenbyaToro  M30JATOPA,  JOCTUTAETCS ~ TapaHTUPOBAHHOE  IEPEKPBITHE,
COOTBETCTBEHHO, MPOTEKAHUE COMPOBOXKIAIOIIET0 TOKAa KOPOTKOI'O 3aMbIKAHHS CETH
yepe3 HMHAMKATOp MEPEeKPBhITHS Kak MPU HMIOYJIbCHBIX HANpPSOKEHUAX, TaK TIpH
HaIpsHKEHUU TPOMBIIIEHHON 4acTOThI (CM. puc.1B).

BeiBogpl. B ciiyyae craHaapTHOro pacrlojiOKEHHs] WHIUMKATOpa MEepPEeKpPBhITHS
CBEpXY IOJBECKHM OTMEYEHO, UTO, KAaK IMpPU MEPEMEHHOM HAMNPSKEHUH, TaK MpH
HANPsOKEHUSX TPO30BOr0 MMIYJIbCca, 0KoJIO 30% ciydasx omopHas TOUKa pas3psija
pacnoJiaraeTcsi BHE 3JIEKTpoAa MHIAMKATopa. M3 ombITa 3JIEKTPUYECKUX HCIBITAHUN
MOXHO OXHUJaTh, YTO TE€M JUJIMHHEE H30JMPYIOIMIAasl MOJABECKAa (YEM BBIIIE KJIACC
HANpPSDKEHUs1), BCIEICTBUE «d(PQeKTa 3aTCHEHUS» HKPaHHOW apMaTypbl CHU3HUTCA
BEPOSITHOCTH MEPEKPBITUS YEPE3 HHIUKATOP.
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[Ipu pacnonokeHrr UHANKATOPA NEPEKPBHITUS + UHIUKATOPA AIEKTPUUECKOTO
crapenust JIK cHU3y MOABECKU MpU €€ MEPEKPHITUH BEPOSITHOCTh MPOTEKAHUS TOKA
KOPOTKOT'O 3aMBbIKaHUs CETH Yepe3 HHANKATOp mnpakTthudecku coctaBisier 100%.

KoMOuHanusga uHAuUKaTopa NEPeKpbITUS C HWHAUKATOPOM AJIEKTPUYECKOTO
CTapeHuss Ha OCHOBE TapelibuaToro HM30JIATOpa CYIIECTBEHHO IOBBIIIACT
3¢ ()EKTUBHOCTH KOHTPOJIS 32 COCTOSIHUE MOJIUMEPHON U30JISIUU B LIETIOM.

Pucynoxk 1 — ®@oT0 pa3ps10B B0JIb U30JUPYIOIIEH ITOIBECKU

Jlureparypa
1. Kum E.JI., Tapan B.H., 3anyxnas I'.B. OniaiiH 1uarHocTuka BHYTPEHHEH W3O0JISLIMU
JUHEWHBIX ToMUMepHBIX u3omsitopoB / Bicamk HTY «XIIl»: Enepreruka: HamiiiHiCTh Ta
eperoedexTuBHICTH: XapkiB 2019. — Ne 29 (1354) 2019. — C.81-87.
2. IEC60060-1:2010 High-voltage test techniques — Part 1: General definitions and test
requirements.
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CYUYACHHH CTAH I HAITIPSIMKHA PO3BUTKY CUCTEM
EJEKTPOIIOCTAYAHHA 10 MAJINX HACEJIEHUX ITYHKTIB
Ilonomapwos I1.€., k.m.u., ooy.,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Manuii HaceineHud NyHKT (200 MICTEYKO) — MOCEJICHHS, sKe OuIbIle, Hixk
CITbCHKMI HACEJICHWH TYHKT, aj€ MEHIIe, HiX MiCcTO. XapaKTepHOI PHUCOI0 IS
TaKUX TIOCEJICHb € Te, M0 OUIBIICTh HACEICHHS, SK MPABUJIO, OTPUMYE AOXIA Bia
BUPOOHUYOI MPOMHCIIOBOCTI, TOPTiBii a00 IHIIUX TOCIYr, a HE BiJ CLIBCHKOTO
rOCI0/IapCTBa.

3a yaciB CPCP ronoBHHM NpPIOPUTETOM pOCTY E€KOHOMIKH OYyB PO3BUTOK
BaYXKOT NMPOMMCIOBOCTI, 30CEpPEKEHOI y MICTax 1 HaWOUIblIa yBara MpUIUIIACh
YIOCKOHAJICHHIO X CHUCTEM eJeKTpornocTayaHHs. EnexTpomnocTayaHHs A0 I1HIIUX
HAceJeHUX NYHKTIB OyAyBalloCh K Il 00’€KTIB CUIBCHKOTO TOCHOJApCTBa 3a
OCTaTOYHUM MPUHIIUIIOM 1 OCHOBHOIO CHCTEMOIO HAIPYTH JJIsi HROTO CTalla CUCTEMA
110/35/ 10/0,38 kB [1] 3 yMOBHUM pO3/UIOM JIXKEpEN >KUBJICHHS (MIJACTaHINN) Ha
paionHi TtpaHchopmatopui miacranmii (PTII) 1 TtpanchopmartopHi miacTaHiii
cnoxkuBauiB (TII). Jlo octaHHIX HajexaTh KOMIUIEKTHI TPaHC(POPMATOPHI TJCTaHIIT
35/0,4, 20/0,4, 10/0,4 1 6/0,4 xB.

[lepexin 10 PUHKOBOI €KOHOMIKHM TO3HAYUBCS IIJIOK0 HU3KOK HETAaTUBHUX
MPOSIBIB:

1. BaxkaHHd 3€KOHOMHUTH $IK MOXHA OLJIbIlle KOIITIB, CHUPAIOYUCh Ha
Koe(ilI€EHTH 3aracy 3aKjajJieHl Py MPOEKTYBaHHI €JIEKTPOOOIIaIHAHHS PAJISTHCHKOTO
BUPOOHUIITBA 1 BiJICYTHICTh HAJIEKHOTO OIOKETHOTO (DiHAHCYBAaHHS TPUBEIU [0
toro, mo Oumpbme 40% miHiA 3 Hampyroro MeHme 35 kB 3HaxomsaTees y
HE3a/10BIJIBHOMY TEXHIYHOMY CTaHi [2].

2. Ilepexim g0 pi3zHMX (GOPM BIACHOCTI IMO3HAYMBCS THM, IO JUIS JSSIKUX
HACeJICHUX IYHKTIB Pi3HI YaCTHHU ICHYIOUMX CHUCTEM EJIEKTPONOCTAYaHHS CTalld
MIAMOPSJIKOBaHI PI3HUM CTPYKTypaM. XapakTepHuM mpukiagaoMm € IlapackoBiiBka
baxmyrcekoro paitony Jlonernpkoi 001. EnekrpomoctauaHHs 1i TOJOBHOTO
MIAMPUEMCTBA 3IMCHIOETBCS BiJ po3TamoBaHoi moonu3y miacradmii 110 xB
«I1leBueHKO» MIAMOPSAIKOBAHOT 3aTI3HMIN, 11 JKHUTIOBO-TIOOYTOBOTO CEKTOPY Bif
30BHINIHIX MOBITPSHUX JIiHINA 3 HANpyror 6 kB.

B Toil e wyac po3BUTOK (epmepcTBa 1 Majgoro MIAIPUEMHUIITBA
CYNPOBOKYBABCS BIPOBAHPKCHHIM HOBUX TEXHOJIOTIN 3 IMTMPOKUM BUKOPHUCTAHHSIM
€NEeKTPOOOJIaTHAHHSA, A  TaKOX  30UIbIIEHHS  KUIBKOCTI Yy  HAaceJIeHHs
€JIEKTPONOOYTOBUX MPUIIAIIB 1 €JIEKTPOIHCTPYMEHTA MOCUJIWIA HABAHTAKEHHS Ha
icHyroui enekTpuuHi Mepexi [3]. BignoBigHO TOBCTaJM MHTaHHS 1010
3a0€3MCUCHHS] HAIIMHOCTI EJICKTPONOCTaYaHHS 1 SKOCTI EJIEKTPOCHEprii, 1o
HAJXOJUTH J0 KIHIIEBUX CMOXKUBaviB. J[J1s X BUpIIIEHHS MOBUHHI OyTH BIPOBAKEH1
HACTYIIHI 3aX0/IU:

- MIJBUINCHHS KBami(ikalli nepcoHany;

- palioHaJbHa OpTaHi3allisg TEXHIYHOI eKCIUTyaTaIlli 1 pEMOHTIB;

- 3a0e3neyeHHs aBapiHUX 3aMaciB MaTepiaiiB 1 yCTaTKyBaHHS;
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- CKOPOYEHHS pajlycCy [ii eIeKTPUIHUX MEPEK;

- pe3epBYBaHHS i aBTOMATH3AIlisl €IEMEHTIB EJIEKTPUIHUX MEPEK;

- TEPEOCHAICHHS Cy9aCHUM 1 HaIMHUM 00J1aTHAHHSM.

VY niaHi TEXHIYHOTO MEPEOCHAICHHS HalO1IbIIe TOITUPEHHS OTPUMAaJIH:

- BcranoBieHHs Ha [LJI 0,4 kB caMOyTpUMHHX i30JbOBaHHMX IPOBOJIB, IO
J03BOJISIE 3HM3UTH BUTPATH HAa Marepiaid Ta OOJagHAHHS, Ta EKCIUIyaTaIlito
OHOBJICHUX JIIHIM;

- 3amiHa JIepeB’SHUX OMOp Ha 3aJ1i300€TOHHI,

- BCTAHOBJICHHS peKﬂoysepiB Ha [IJI-10kB, , mo m03BOJIE€ CEKITIOHYBATH
JiHIT 1 TPHU MOIIKOKEHHI 6YJ1yTB 3H€CprMJ’IeH1 JUIIIE CIOKUBAYl IO KUBJISATHCS
BiJl MOIIKOKEHOI MUISTHKH 1, BIAMOBIJHO, 3MCHIICHHI BUTpPATH Ha IOIIYKH MICIIS
TTOTITKOIPKEHHS;

- aBTOMarwW3allii, BMIPOBA/HPKCHHS aBTOMATHU30BAaHOI CHUCTeMH 300py Ta
00pOoOKH TaHUX OOJIIKY €JIEKTPOCHEPTi.

BucHoBku. PO3BUTOK CLIBCHKOTOCIIOAAPCHKOTO CEKTOPY €KOHOMIKH YKpaiHH 1
MaJoro MiAMPUEMHHIITBA BUMAra€e CyTTEBOTO MEPEOCHAIICHHS €JIEKTPUYHUX MEPEXK 3
Harpyroto 0,4 — 10 kB. Ilpu ckinagaHHi HOBUX MPOEKTIB Ta BIPOBAHKEHHI 3aXO0/IIB
IIJIBUIIICHHST HAIMHOCTI CHUCTEM EJICKTPOIIOCTAaYaHHS CJIiJ] BPaXOBYBAaTH HE TIIbKH
Cy4yacHi moTpeOu, a W MOMIIMBE 3POCTAHHS OOCATIB CIOXUBAHHA B HANMOIMKYOMY
MalOyTHHOMY.

Jlitepatypa
1. Dnexkrporexnuueckuit cnpaBounuk B 3 T. T.3. B 2 xu. Ku.l. IlpousBoactBo u
pacrnpenesieHue 3IeKTPpUIecKoil s3Hepruu. — M.: DHeproatomuszgat, 1988.
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3. Kosupcekuii B.B. EnexrponocrayanHsi arponpoMHCIOBOTO KOMIUIEKCY | Miapyd4. /
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BUKOPUCTAHHS AMOP®HUX CTAJIEH B MAT'HITOITPOBOJIAX
EJEKTPUYHUX MAIIINH I AITAPATIB
Pomanywa B. O., k.¢h.-m.n., ooy.,
Haguanvno-nayrxosuti npogeciiino-nedazociunuii incmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Pi3HOMaHITHICTh CHCTEM €JEKTPONOCTAYaHHS 1 €JIEKTPOKUBIICHHS CIOKHMBAyiB
CJIEKTPUYHOI €Heprii BHMara€ CTBOPEHHS KOHKYPEHTO3aTHUX KOHCTPYKIIIH
CJIEKTPOTEXHIYHUX MPHUCTPOIB, M0 MalOTh HE JHIIEe Maii radaputd i Bary, aue i
BHUCOKY HAJIWHICTh, CYYaCHHUMH CHCTEMaMHU YMpPaBIiHHS pasoM 3 JNOCTaTHLOMO
IIBUIKOIEI0 iX CHpanbOBYBaHHS TPU aBapiMHUX CHUTyarisx. Taki BUMOTH, B
OCHOBHOMY, BIJHOCSTBHCS JIO HHU3BKOBOJBTHHX EJICKTPUYHHUX amaparTiB, sKi
HalyacTilie BU3HAYAIOTh pPOOOTY EHEPreTMYHMX KUI Ha JOUISHII BKJIIOYEHHS
€JICKTPOIPUIMAaYiB.

VY CBITOBIM TMpakTUlll I TOJIMIIEHHS XapaKTePUCTHK CIpPallbOBYBaHHS
CJICKTPOMATHITHUX CHUCTEM JIEIKHUX KOMYTAIIMHUX HU3bKOBOJBTHUX EICKTPUYHHX
amapariB BHKOPHUCTOBYIOTh MAarHiTOM ki (epoMarHiTHi Marepiaiv, SKi MaroTh
BHUCOKI 3HAUEHHS MAarHiTHOi MPOHUKHOCTI, MarHiTHOI 1HJAYKIli HACUYEHHS, HU3bKY
KOEPIMTUBHY CHUITY 1 iHIII nepeBard. Ha cBiTOBOMY pUHKY, Y TOMY YHCII 1 B YKpaiHi,
B OCHOBHOMY BHKOPHCTOBYIOTHCSI MAarHiTOM fIKi CIUIaBH PI3HUX MAapoK, Takl SK
CJICKTPOTEXHIYHI CTalll, epMaioi, peputy 1 iHmi. AJe, Ha >Kalb, Il MaTepialid He
MOBHICTIO MOEAHYIOTh HEOOXiJHI BJIACTHBOCTI, SIKI BHU3HA4YalOTh POOOTY
CJIEKTPOMArHiTHUX CHCTeM. Hampuknaa, mnpu BHKOPHUCTaHHI TEpMajold B
CEepJCYHMKAX MAarHiTONPOBOJIIB HE 3aBXAU 30epiraloThcs HEOOX1JHI MAarHiTHI
BJIACTUBOCTI 4Y€pe3 BHUCOKY UYYTJIMBICTh MaTepialy A0 MEXAHIYHUX HaBaHTAKCHb.
KpiM TOro, BUTOTOBJEHHS MArHITONPOBOIIB 3 IME€PMAJOK BHUMAarae TPUBAJIOi
MiATOTOBKH i BHCOKO BAKYYMHOr0 Bimmamy mpu temmeparypi 1000 °C, mo 36ismye
BUTPATH HA BUTOTOBJICHHS €JIEKTPOMATHITHUX CHUCTEM EJICKTPUYHHUX araparis.
Henonikom (epuTiB € X KPUXKICTh, @ TAKOXK T€, IO 13 3pOCTAHHSAM TEMIEPATypH iX
MATOMHUN OIIp 3MEHIIYEThCS, IO BUKIMKAE 30UIBIICHHS BTPAT Bl BUXPOBHUX
CTPYMIB.

Bxkazani npo6yiieMn BU3HAUAIOTh aKTYaJIbHICTh TEMU I111€1 pOOOTH, OCKUIBKU OYJI10
BCTAHOBJICHO, II0 HA CHOTOJHI HE ICHYE ONTHUMAJIBHOTO BHOOPY MAarHiTOM SKHX
MarepiayliB il MarHiTOMPOBOJIB €JIEKTPOMArHITHUX CHUCTEM HHU3bKOBOJIBTHUX
€JIEKTPUYHUX amapariB, sKi Majld O OJHOYACHO XOpPOIIl MArHiTHI 1 MEXaHiuHi
BJIACTHBOCTI, 1 HE BUMAaraji 3HAYHUX BUTPAT Ha BUTOTOBJICHHSL.

JUiss  gochmipkeHb 1 pO3paxyHKy — MapamMeTpiB  BU3HAY€Ha  MOJEINb
€JIEKTPOMATHITHOT CHCTEMHM, IO IMITy€ KOHCTPYKIIIIO PO34iIiioBaya PUCYHOK 1,
SIKUH BUKOPHUCTOBYETHCSI B aBTOMAaTUIHOMY BUMHUKAMI.

Po3paxyHok Mofielni e1eKTpPOMarHiTHOI CUCTEMH, 3aCBITYMB OUEBH]IHI TIepEeBaru
Mar”iTonpoBojaa 3 amopdHoi craii Mapku 7421 B MOPIBHSHHI 3 €IEKTPOTEXHIYHOIO
CTaJLITIO.
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JIst po3paxyHKy MarHiTHOTO TMOJIsI CTBOpEHA MoOJeih Oyna IMImopTOBaHa B
nporpamy FEMM. B nporieci po3paxynky B FEMM Oynu Bu3HaueHi 3aBIaHHS 1 TUII
MarHiTHOr0 po3paxyHKy, a TaK caMO MapamMeTpH, HEOoOXiaHl I MOoO0YyI0BH
PO3IOIITy MarHiTHOTO I0JIs, BU3HAYEHI MaTepiaJid KOHCTPYKIIIT eIeKTPOMArHiTy.

Wy

THa

TOKOBEOYIITAad

20,0

Pucynok 1 — Mojenb eJ1eKTpOMarHiTHOro po3viruiroBaya 3
SAKOPEM, 1110 BTATYETHCS

Pe3ynbratu po3paxyHKy pO3HOJUTY MAarHiTHOro mojisi (PUCYHOK 2) IMOKa3ajiu
repeBary 3acToCyBaHHS amMop(HOi cTajli B MAarHiTONPOBOJAX €JIEKTPOMArHiTiB
3aMICTh  €JIEKTPOTEXHIYHOI CTajll 1 MIATBEPAWIM PE3YJIbTaTH aAHAJIITUYHOIO

PO3paxyHKY.
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Pucynok 2 — PCSYHIBTa:FI/I poépakyHKy pognoz[iﬂy MATHITHOTO H(;'ISI €JIeKTPOMATHITY
Ut MaTepiamy Mapku 7421 ripu & = Omm, sikip: B=1,54 Tm; H=32,4 A/m;
marHitornpoBia: B=1,48 Tn; H=29,38 A/m
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EJEKTPOIIOCTAYAHHSA HEXY TEXHIYHOTI'O OBCJIIYT'OBYBAHHSA
TA PEMOHTY KOMYHAJIBHOI'O IIIAITPUEMCTBA EJIEKTPUYHOI'O
TPAHCIIOPTY

Yuxynos I1.0.,x.m.H., ooy.,

JImimpies 11.0., cm. suki.,

Kyniwos €.1., 3006y8au suwoi oceimu opy202o pigHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincvkoi inoceneprno-nedazoeiunoi akaoemii, baxwym

AKTyalbHICTh 1 BaXJIHMBICTh NHUTaHb MiAOOPY ONTUMAJIBHOTO BapiaHTy
€JICKTPOTIOCTAYaHHA 1[€Xy TEXHIYHOTO OOCIyrOBYBaHHS Ta PEMOHTY KOMYHAJIbHOTO
MiANPUEMCTBA EJIEKTPOTPAHCIIOPTHOI Traiy3i OOyMOBWIM BHOIp TeMH, MeETy 1
MTOCJTIIOBHICTh BUKJIQJICHHS MaTepiaiy.

Meta nociipkeHHST — OOIPYHTYBaHHS METOJOJIOTIi BHOOPY ONTHMAJIBHOTO
BaplaHTy  €JEKTPOIOCTAYaHHS KOMYHAQJBHOTO  HIANPUEMCTBA  €IEKTPUYHOTO
TPAHCIOPTY 3a paXyHOK BHUKOPUCTaHHA €HEProe(eKTUBHUX TEXHOJIOTIM Ta
3abe3neueHHs HaiOLIbIoro KK/ eHepreTHuHuX yCTaHOBOK.

O06’exTomM JOCTIIKEHHS € pOLECH €JIEKTPONOCTaYaHHS Ta
eHepro3ade3neueHHs 11eXy TEXHIYHOTO0 0OCIyroByBaHHS Ta PEMOHTY KOMYHaJIbHOIO
IIIMPUEMCTRA.

[IpeameTom poOOTH € METO/IM Ta 3aCO0H, 1110 BUKOPUCTOBYIOTHCSA JIJISl IKICHOTO
Ta paliOHANTBHOTO PO3PAaXyHKY CHCTEMH €IEKTPOIOCTavyaHHS KOMYHAaJIbHOTO
MIJIMPUEMCTBA, BUOOpPI CXEM MOro IEXOBHX Ta 3aBOJCHKUX MEpPEX Ta Migoopi
BIIMOBITHUX MPUCTPOIB aBTOMATUKHU Ta PEICHHOTO 3aXUCTY.

Jlnst ctBopeHHs HallexkHOi cucteMu enekrtponoctadans (CEIl) komyHanbHOTO
MiANPUEMCTBA, SKE OKa3ye HACEJICHHIO TOCIYTd 3 TIEPEeBE3CHHs TPOJIeHOyCHUM
TPAHCIIOPTOM, MOTPIOHA peTesibHa PoO0Ta 3 TOUKH 30py TEXHOJOrIi, OyAIBHUIITBA Ta
CJIEKTPUKH, a TaKOX 3a0e3MeYuTH HaJliiHEe OIAJUIMBE €JIEKTPONOCTauyaHHs, IO
BI/IMOBIJTa€ YMOBaM JJAHOTO BUPOOHHUIITBA.

["onoBHA MpoOayKIlis KOMYHAIbHOIO MiANPHUEMCTBA — EKCILTyaTallis, TEXHIYHE
OOCITyrOByBaHHSI 1 PEMOHT MEpPECYBHOIO CKJIaay (KOMYHAJIbHOIO TPaHCHOPTY).
TexHiuyHe 0OCIyroByBaHHS 1 PEMOHT TPOJIEHOYCIB BUKOHYETHCS B LI€XY TEXHIYHOIO
OoOCIIyrOoByBaHHSI Ta PEMOHTY TpoiseiibycHoro jgeno. Ha komyHambHOMY
MIJIPUEMCTBI TOBMHHA [ISTH CUCTEMAa I[LJJAHOBO-TIONEPEAKYBAaJIbHUX PEMOHTIB
pyxomoro ckiany. Cucrema MjaaHOBUX Ta IUIAHOBO-TONEPEIKYBAIbHUX PEMOHTIB 1
KOMIUIEKCIB TEXHIYHOTO 00CIyTOBYBaHHSI HOCSThH PO ITaKTUUHUN XapaKTep.

B pe3ynabTaTi nOpoOBENEHOrO JOCHIIKEHHS BHpIIIEHAa 3agada BUOOpY
ONTUMAJIFHOTO BapiaHTy €JEKTPOIMOCTaYaHHS XYy TEXHIYHOTO OOCIIyrOBYyBaHHS Ta
PEMOHTY KOMYHAJbHOTO TMIANPUEMCTBA. Y  pe3yJbTaTl aHali3y pealbHOro
TEXHOJIOTIYHOTO TMpOLECy Ta BUKOHAHUX EJIEKTPUYHUX PO3pPaxXyHKIB CHCTEMHU
CJICKTPOIIOCTAYaHHs OOpaHWil ONTUMAILHUN BapiaHT EHEPro3ade3medyeHHs IIeXy
TEXHIYHOTO 06CJ’IyTOByBaHH}I Ta PEMOHTY KOMYHAJILHOTO H1AIPUEMCTBA.

BukoHanuii aHami3 CTPYKTypu YHpaBIiHHS KOMYHAJTLHOTO HiANPUEMCTBA
MICBKOTO  €JIEKTPOTPAHCHOPTY. BuKOHaHUII aHaii3 perjJlaMeHTy pEMOHTY 1
0OCITyrOByBaHHSI €JEKTPOYCTaTKyBaHHSA y I€Xy TEXHIYHOTO OOCIYroByBaHHS Ta
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PEMOHTY  KOMYHAJIbHOTO  MiANpHEMCTBA. BukoHaHwii aHami3  mapameTpiB
€JIEKTPUYHOIO HABAHTAXKEHHA Y TEXHOJIOTIYHOMY Tpoueci. 3a BUMOraMu
0e31mepeOIMHOCTI SIEKTPONIOCTAYaHHs CIIOKUBAYl 1IeXy TEXHIYHOTO 00CIyTrOBYBaHHS
Ta PEMOHTY [UIATbCA Ha TpuU Karteropii. EnexTpornocradanHs KOMYHaJIbHOIO
HiIPUEMCTBA 3IMCHIOETHCS B1J] IBOX HE3aJICKHUX JyKepen skuBieHHs: Big TELL, sika
NpUMHKAE 10 MaliJaHYMKa 3aBOJY 1 B1J] EHEPrOCUCTEMHU.

BukoHaHO po3paxyHOK IIEXOBOi Ta BHYTPI3aBOJCHKOI MEPEXK Ta PO3PaXyHOK
CJIEKTPUYHOTO OCBITIICHHS Il 1I€Xy IUTAaHOBOrO pemMoHTy. Ha  Tteputopii
MIIIPUEMCTBA  BCTAHOBJICHO YOTHUPH JBOTpaHc(OpMATOpHI  MiJACTaHINi, IO
otpuMytoTh xkuBJlieHHs Bia L[PI1 kabenpHMME HMiHISIMEU 6 KB.

OOpani KoOMyTaIilfHO-3aXMCHA anapaTypa Ta >KUBJISYl MPOBIIHUKH 3aBOJCHKOT
MepeKi MepeBipeHi Ha JOMyCTUMICTh Ta TEPMIUHY CTIMKICTh HA OCHOBI PO3pPaxyHKY
KOPOTKHUX 3aMUKaHb. Po3poOieHa cucTeMa eleKTpONocTadaHHs, 0 3abe3mneuye
HaJlliHe Ta Oes3rnepeOiliHe JKUBJICHHS MiANPHEMCTBA €JICKTPOCHEpricro. BukoHaHMit
BUOIp THUITY 1 MapaMeTPiB PO3MIIICHHs TpaHCHOPMATOPHOI MIACTAHIIIT JJIs dKUBJICHHS
LeXy TEXHIYHOIo OOCIyrOBYyBaHHSI Ta PEMOHTY KOMYHAJIBbHOIO MiJIIIPUEMCTBA.
CkiageHa kaprorpama HaBaHTaKE€Hb KOMYHAJIbHOIO MIJIPUEMCTBA E€JIEKTPUYHOIO
TPaAHCIIOPTY HA KPECIECHHI IeHepaIbHOIo IUIaHy MiANPUEMCTBA.

BukoHanuii po3paxyHOK CTPyMiB KOPOTKOTO 3aMHUKaHHS, SKUH HEOOX1THHI
JUIsI TIEpEBIPKM BUOpaHUX BUMHKAYiB 1 KabelniB. BU3HaueHO: MepiognyuHy CKIIAIOBY
ctpymy Ttpudaznoro K3 B mnouarkoBuidi momeHT uacy IIIO, mnepioanuny Ta
anepioJuyHy CKJIaJIOBI B MOMEHT PO3XO/KEHHsSI KOHTAKTIB, yaapHuii ctpyM K3 Ta
TeroBul immyisc BK.

BukoHanuii aHami3 cTaHy OXOpOHH Mpalli Ta HaBKOJUIIHHOTO CEPEOBHINA Y
LEXy TEXHIYHOTO OOCIyroByBaHHA Ta PEMOHTY KOMYHAJIBHOIO MiANPUEMCTBA
€JIEKTPUYHOIO TPaHCHOPTY. PO3rsiHYyTI CUCTEMHI Ta TEXHIUHI PIIIEHHS 3 0€3MeYHO1
eKcIuTyaTarii 00'€KTy eJleKTporocTadaHHs. PoO3risHyTI OpUMHATI KEPiBHUIITBOM
MIANPUEMCTBA TEXHIYHI pIIMIEHHS 3 3a0€3MeuUeHHs] Tirl€eHW Tpami 1 BUPOOHUYOI
caniTapii. TakoX pO3TISHYTI MPUUHATI PIMIEHHS IMOAO0 3a0€3MeYeHHS MOKEKHOT
0e3MeKn y 1IeXy TEXHIYHOTO 00CIIyTOBYBAaHHS Ta PEMOHTY.

Bukonanuii po3paxyHOK BapTOCTI poOIT 3 TMPOEKTYBAHHS CHCTEMH
€JIEKTPONIOCTAYaHHA 1I€Xy TEXHIYHOTO OOCIyroBYBaHHsS Ta PEMOHTY KOMYHaJIbHOIO
HIANPUEMCTBA 1 BU3HAYEHHS EKOHOMIYHOI JOLUIBHOCTI NPOEKTOBAHOI CHCTEMH.
Busnaueno BWTpaTH Ha HAYKOBO-AOCTIAHI Ta MPOEKTHO-KOHCTPYKTOPCHKI poOOTH
IS CTBOPEHHS 1 BIPOBAXKEHHSI HOBOT CUCTEMH €JIEKTPONIOCTAYaHHS O KaIbKYJISIi
KOLUTOPUCHOT BapTOCTi. BUKOHAHO PO3paxyHOK WIKOJM Bl OJHI€T TOJUHU MPOCTOIO
CUCTEMH EJIEKTPOMOCTaYaHHS KOMYHAIBHOTO TMIANPUEMCTBA 32 BUPOOHUYOIO
coOIBapTICTIO Ta BHUPOOHMYMMM BUTpaTamMu. BuH3HA4YeHO pIYHI aMopTHU3aliNHI
BiJIpaXyBaHHS 1HHOBALIMHUX BKJIAJ€Hb B PO3POOKY CHUCTEMHU E€JIEKTPOINOCTaYaHHS
MPSMOJTIHITHIM METOJIOM.

Jliteparypa
1. Peiiuen €. O., Cipomr C. B. Oco0auBOCTI pO3MILIEHHS 1 €KCIUTyaTalii TATOBUX
MIJCTaHII{ MICBKOTO MAacaXMPChKOrO TPAHCIOPTY Y MicTax YKpaiHM Ha CydacHOMY eTami
//MicToOynyBaHHs Ta TepuTOopiainbHe anyBanus. — 2013. — Ne. 47. — C. 525-533.
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PO3PAXYHOK ITAPAMETPIB HEJITHIMHUX OEMEKYBAUIB
IHNEPEHAIIPYT'U
Yuxynos I1.0., k.m.u., ooy.,
3abapa P.C., 3006ysau suwoi oceimu opy202o piHsl,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inocenepno-nedazociunoi akademii, baxmwym

B enexTpuyHNX Mepexkax 4acTO BUHUKAIOTH IMITYJIbCHI CIUIECKH HANPYTH, IO
BUKIIMKAaHI KOMYTAI[isIMU €JIeKTpoarnapaTiB, aTMOCHEpHUMH po3psaaMu abo 1HIIMMU
npuunHamMu. He3Bakaoun Ha KOPOTKOYACHICTh TakKoi MEpEeHANpyrd, BOHA MOXeE
MPUBECTH JIO0 MPOOOI0 130T 1 TOJATBIIOr0 KOpOTKOro 3amukanus. [1[o0 ycynytu
AMOBIpHICTb KOPOTKOTO 3aMHMKaHHsS, MOXKHA 3acCTOCOBYBATH OUIbII HaAlHY
130J4111f0, ajie¢ 1€ TPU3BOJAUTH JO 3HAYHOrO 30UIBLICHHS BapTOCTI Ta Baru
oOnagHaHHS. Y 3B'SI3KYy 3 IIMM B €JIEKTPUYHUX MEPEKax JOIIIBHO 3aCTOCOBYBATU
PO3PSAHUKY, HATIPUKIIA PO3PSAHUKH.

Heniniitnuit oomexysau niepeHanpyru (OIMH) — e po3psianuk 0e3 iCKpoBUX
MIPOMIXKKIB, TOOTO 11€ €JIEKTPUYHI arapaTy, 10 MPU3HAYECHI JIs1 3aXUCTY 00JIaTHAHHS
CUCTEM EJIEKTPOTIOCTaYaHHs BiJ] KOMYTallIMHUX 1 T'PO30BHUX MEpEHANpyr. AKTHBHA
JaCTHHA CKJIAJIA€ThCS 3 MOCIIIOBHOTO HA00OPY HEIIHIMHUX PE3UCTOPIB — BAPUCTOPIB.
[IpunHiun aii 3acHOBaHUI HA TOMY, IO TIPOBIIHICTh BAPUCTOPIB HEJIIHIMHO 3aJI€KUTh
B1Jl IPUKJIAJIEHO1 HanpyTu. Y HopMmaiibHOMY pekumi OITH He npomyckae cTpym, aie
AK TUIBKM Ha JAUISIHII Mepexl BUHUKae mnepeHanpyxeHHs, omip OIIH pizko
3HUKYETHCSI, YUM 1 OOYMOBIIOETHCS €(EeKT 3aXHUCTy Bl nepeHanpyru. HaiOuibin
TPHBaNa JOIyCTUMa Hanpyra Ha anapari Uy, 4 IMOBHHHA NEPEBUILYBATH HAHOLIBIIY
pobouy ¢da3ny Hanpyry mepexi. Ilicis mpoxomxenHs pospsay uyepe3 OITH, itoro
omip 3HOBY 3pocTae. [lepexin 3 «3aKpUTOTO» B «BIIKPUTE» CTaHy 3aiimae MeHie 1
HAaHOCEKYHAM (Ha BIIMIHY BiJ PO3PAIHUKIB 3 ICKPOBUMHU MPOMDKKAMH, Y SIKUX LU
4ac JOPIBHIOE KIJIbKa MIKPOCEKYH/T). TaKoX MPUCYTHS CTaOUIbHICTh XapaKTEPUCTUKU
BApUCTOPIB TICIS HEOJHOPA30BOTO CHPAIbOBYBAHHS JIO 3aKIHYCHHS 3a3HAYEHOTO
qacy eKcIuryaTarfii.

Heniuiitnuii oOMexxyBau mepeHanpyr CKJIaJaeTbCs 3 BapHCTOPIB, 310paHUX B
KOJIOHKY, Yy TOJIMEpHOMY 130is1iiHOMy Kopmyci. OCHOBOIO KOpIycy €
CKJIOTUIACTUKOBA TpyOa, IO CTBOPIOE HEOOXIJHY MEXaHIYHY MIIHICTh, Ha SKY
HAaHECEHO 3aXHUCHE peOpHucTe NOKPUTTS 3 KpeMHidopraHiyHoi Tymu. TpyOa
IrePMETU3Y€ETHCS B SI3KO-€JIACTUYHUM  KPEMHIMOpPraHiYHUM  KOMIAyHJAOM 1
3aKpPUBAETHCA (DIAHISIMU 3 €JIEKTPOTEXHIYHOT0, CTIMKOTO 0 €po3ii alfoMiHi0, 10
BUKOHYIOTh POJTb KOHTAKTHUX BUBOJIIB amapary.

[Ipu BurotornenHi OIIH HeoOXifHY KIJBKICTh BapUCTOPIB 3'€IHYIOTH
MOCJIIOBHO B KOJIOHKY. 3alexHo BiA HeoOxigHux xapakrtepuctuk OIIH, ioro
KOHCTPYKIIi 1 HASIBHUX Ha MIIIMPUEMCTBI BApUCTOPIB 0OMEKYyBay MOXKE CKIIAAATHCS 3
OJIHI€1 a0 3 Py KOJIOHOK, 3'€THAHUX MK COOOI0 TIOCIIIOBHO ab0 TapasiebHO.

Bapucropu, OCHOBY SKHX CKJIaJa€ OKCHJ IIMHKY 3 JOJIaBaHHSIM OKCH/IIB
JESKUX 1HIINX METaNIB, Bepie Oyiu BUTOTOBJICHI B 50-X pOKax 1 3aCTOCOBYBAIHCS
B pamioTexHimi. [loka3HUK HETIHIHHOCTI TaKHX BapUCTOPIB MPH IIUIBHOCTI CTPYyMY
1,5+104+16 Alem?® ckmamac 0,01+0,02, mo Ha TOPSIOK MEHIIEe KapOOPYHIOBUX
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HEMHIMHUX BapUCTOPIB. 3 JOMOMOTOK TaKUX BAPUCTOPIB YAAETbCA OOMEXKHUTU
KOMYyTalliiH1 nepeHanpykeHs 10 piBHA 1,55+1,75 Uy, 4. 1 IpO30B1 IEpEHANPYKEHHS
1o piBHA 1,9-2,2 Uy, 4.

MeToro oCHiKEHHsI € MiATPUMKA MpolleciB po3paxyHKy mapamerpis OITH
U1 eneKkTpoycTaTkyBanHsa mifctanmii 110-150 kB 3a pomomororo mporpamHoro
3a0e3ne4eHHs], 1110 MOBMHHE BIAMNOBIAATH BUMOTAM CHCTEMHOCTi, KOMIUIEKCHOCTI,
OTIEPaTUBHICTh, TOYHOCTI Ta JIETKOCTI Y BHUKOpHMCTaHHI. JIJIsi aHaI3y MOKJIHMBOCTI
3aCTOCYBaHHS BapHUCTOPIB PI3HUX THIIB HEOOXIAHO pO3paxyBaTd BOJbTaMIIEPHI
XapaKTePUCTHKH, IO BIJAMOBIAAIOTH YMOBI HaIIHHOI POOOTHM TMpH HANOUIBIION
po6oyoi (hazHoT Hampy3i MEpexKi.

Jlns peanmizamii mporpaMHOro 3a0esneueHHs po3paxyHKy mnapamerpiB OITH
HEoOX1IHO 00paTu OE3KOITOBHMI 3acid pO3pOOKH, SKIIO BiH OpPIEHTOBAaHWUU Ha
HIBUJKICTh PO3POOKH, Ma€e IHTYITUBHUI iHTepdeiic 1 3abe3neuye COpUHHATTS KOAY
IPOrpamH.

Po3paxyHok mapametpiB 30BHimHbOro pedbpa OITH BukoHaHO y cepenoBuII
KkoMi1 totepHoi anreopu MathCad Ha ocHOB1 aliropUTMy, HaBeJIEHOMY Ha puc. 1.
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Pucynox 1 — Ilpuknag po3paxyHKy napaMeTpiB 30BHIIIHbOro pedpa OITH
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OXOPOHA IIPALlI TA TEXHOJIOI'T9HA BE3IIEKA

BUXOBAHHS KYJbTYPU BE3INEKU 3/IOBYBAUIB BUIIOI OCBITHU
Anmonosa A.M., cm. euxa.,
Hasuanvno-nayrxosuti npogeciiino-nedazociunuii incmumym
Ykpaincokoi inocenepno-nedazociunoi akademii, baxmym

[Tonsarts "kyapTypa Oe3neku" BIiepiie 3'sSBUIOCS B MPOIIEC] aHali3y MPUYUH U
HACJI1JIKiB YOPHOOMILCHKOT aBapii, 3A1HCHeHOro M1iKHapOIHIM areHTCTBOM 3 aTOMHOT
eneprii (MAI'ATE). Byno npu3HaHo, 110 came BICYTHICTb KyJIbTYpU O€3IEeKH cTalia
OJIHIEIO 3 PUYMH Tpareii. [4]

[Tonsitra "kynbTypa Oesneku" BUSABHIIOCS 3aTpeOyBaHUM /il BCiX oOiactei
JIOACHKOT JIAIBHOCTI, KOPETIOI0YN 3 TaKUMHU TOHATTAMH, SIK "TIOACHKUN (akTop",
"aHTponoreHHa Hebe3mneka", "HaAIHICTh epcoHaty" 1 [eIKUMH IHITUMH.

[Icuxosorist Oe3MeKn € OCHOBHUM AaclEKTOM aHTPONOTeHHUX HeOe3neK, SKi
3a4inarTh MPOOJIeMy POJIi JIIOAUHU SIK OCHOBHOTO YYaCHHMKA HEIIACHUX BUMAJKIB 1
aBapiii. Y 1eHTpl BCiX BHU/IB 1 PIBHIB O€3IMEKU 3HAXOJUTHCS JIOJIMHA 31 CBOIMHU
iHTEepecaMu 1 NOTpedaMu, HAMBAXIMBIMIMMH 3 SKUX € IHTepecH 1 MOoTpeOu B
0e3MeYyHOMY MTPOJIOBKEHH1 KUTTENISIIBHOCTI TP IOCTATHLOMY PiBHI SKOCTI1 JKUTTH.

IcHyroua Ha CHOTOJHINIHIA JIeHb CHCTEMa OCBITH B YKpaiHi Mae 0e3niy
CYTTEBUX HEJOJIIKIB, CEpeJl IKUX OCOOJIUBO CJIiJT BII3HAYUTH:

- HEJIOCTaTHICTh ~ BUKOPUCTAHHSA MPOTPAMHO-IITILOBOTO  MIJIXOIy B
oprasizailii HaBYaJIBHOI'O IMPOIIECY, CIHPSIMOBAHOTO Ha (OPMYBaHHS OCOOHCTOCTI
0€3MEeYHOr0 TUITY TIOBEIIHKH;

- 3aCTOCYBaHHS 3acTapuIMX METOAIB 1 (OpM HaBuUaHHS, SIKI HE 3J]IaTHI
3a0e3Me4YnTH BIJAMOBIIHUN pIBEHb KOMIIETEHIIIM, 3HaHb, YMIHb 1 HABUYOK CYYaCHHMX
3100yBayiB BUILOI OCBITH 1 rapaHTYBaTH iM HEOOXIJIHY SIKICTh MIATOTOBKH, OCOOJIMBO
B ITIUTAaHHAX O€3MEeYHOI KUTTEIISIIBHOCTI,

- BIJICYTHICTh [JII€BOI CUCTEMH KPHUTEPIiB Ta MOKA3HUKIB, 3a JOMNOMOIOIO
AKUX MOYKHA OLIIHUTH PiBEHb C(POPMOBAHOCTI OCOOMCTOT O€3neKu JoauHu [3].

HeoOxiaHICTh YCYHEHHS 3a3HAUYE€HUX HENIOJIKIB BUMarae (popmainizanii oJIHI€0
3 TOJOBHUX TMpPOOJEM Cy4aCHOrO CYCHIJILCTBa - BHU3HAYCHHS MIAXOMIB [0
TpaHchopmarlii CUCTEMU BUXOBAHHS KYJIbTYpU Oe3IeKkH 3700yBadiB BHUIOI OCBITH,
K1 OyTyTh 3aJJ0BOJIHATH ICHYIOUUM TICUXOJIOTO-TIEIarOT'1YHIM YMOBaM 1 HOpMam.

dopMyBaHHS KyJIbTypu Oe3nekd 3100yBadiB BHIIOI OCBITH IIJIECIIPSIMOBAHO
3IIMCHIOETHCS 32 JOTIOMOT'OI0 HACTYITHUX TICUXOJIOTO-TIeIaroriyHuX 3ac001B:

* iHopmyBaHHS, Nepegaya HOBUX 3HAaHb, HABYAHHS O€3MEUHI MOBEMIHIN 1
MPaBIJILHOMY BUKOHAHHIO POOOTH;

* OPUMHATTS POJI 3pa3Ka s HaciaiAyBaHHS, (axiBls, aBTOPUTETHOTO B
MMUTAaHHAX OC3IICKH;

* 3aI[iKaBJICHHA 1€IMHU, HACTPOSMH, IO MIATPUMYIOTh IHILIATUBY B IMOUIYKY
3aco01B, 110 MiICHIIOI0TH O0€3IeKY;

* MATPUMKA MOTUBAIIIT;

* YBaXHE CTaBJICHHA N0 MpoOJjieM 37100yBadiB BUIIOi OCBITH, IO CHPUSIIOTH
3HUKEHHIO CAMOKOHTPOJIIO;
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* TOJIEpAHTHE CTaBJCHHS [0 3A00yBaua BHUIIOI OCBITH, SKUH MHMOBOJI
TIOMIJIMBCS, HATAaHHSI JIOTTIOMOTHY B aHaJi31 MPUYMH HETIPABWIIBHHUX Jil.

be3neka MoBHMHHA BXOJHWTH iCTOTHHUM €JIEMCHTOM B CHCTEMY OCOOHMCTICHHUX
KUTTEBUX IIIHHOCTEH 1 OCOOMCTICHMX CEHCIB, SIKI 3HAXOJIUTh B POOOTI I1HAMBI.
OcCoOHuCTICHI JKUTTEBI IIIHHOCTI B3a€EMOOOYMOBJICHI TPYJOBOK MOTHBAIIEID 1 B
CYKYITHOCTI BU3HAYAIOTh PO3BUTOK MPOIECy (hOPMYyBaHHS IICHUXOJIOTIYHOI YCTaHOBKH
Ha BUKOHAHHS BUPOOHUYHX ITPOIICCIB.

TakuMm 4YHHOM, KyJIbTypa O€3MeKH € TPOCKTOM TICHMXOJIOr0-TIeAaroriyHoTo
BUXOBaHHA  3M00yBauya  Bumoi  ocBiTu.  KymbTypa  Oe3leku  MOBHUHHA
BUKOPUCTOBYBATHCS SIK JI€BUM TMPOEKT NPOOYKEHHS 1HTEpeCY 1 BHUXOBAHHSA
ncuxodi31070TIYHOT 1 TICUXOCOIiaTbHOI HATIHHOCTI KOXKHOI JIFOAWHHM B TIporeci ii
1HIWBITyJIBHOT KUTTENISUTBHOCTI.
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®OPMYBAHHSI KOMIETEHIIIN 3 BE3NEKA
KUTTEAATIBHOCTI Y MAUBYTHIX IH)KEHEPIB-TIEJAT'OT'IB
Anmonoea A.M., cm. 6uxi.,
Haguanvno-nayrxosuti npogeciiino-nedazociunuii incmumym
Ykpaincokoi inoceneprno-nedazoziunoi akademii, baxmym

CTpiMKHUI PO3BUTOK TEXHOJIOTIA BHMAarae BIJAMOBIIHOTO YAOCKOHAJICHHS
METOJIMK HaBYaHHS Oe3meKku MpoQeciiiHOi AisNIbHOCTI 3700yBaviB BHILOI OCBITH 1
CKJIaJy OCBITHIX MpOrpaM, SIKi MOBHHHI BPaXxOBYBaTH HE TUIbKH CydacHI BUMOTH
HAyKH 1 TEXHIKH, a i IEPCTIIEKTUBH iX po3BUTKY. KpiMm TOr0, 6araTo muTaHh BUKIUKAE
3MICT HaBYaHHA 1 XapakTep BCTAHOBJIEHHS MUDKIUCIHMIUIIHAPHUX 3B'SI3KIB  MIXK
3arajJbHOOCBITHIMHU, TEXHIYHUMH 1 CHEIIaIbHUMM JUCIUILIIHAMH.

[Ipomec ¢dopmyBaHHS KyJbTypu Oe€3leKu 3700yBadiB BHUIOI  OCBITH
nependayae TMOCHIIOBHE MPOXOJUKEHHS HACTYIMHUX  €TamiB: J1arHOCTUYHO-
IIPOEKTYBaJIbHOI'0, KOHCTPYKTUBHO-PEAII30BAHOTO 1 pe(hIeKCUBHO-KOPEKIIIHHOTO.

MerToto nepmioro (11arHOCTUYHO-TTPOCKTYBAIBHOIO) €TAIly € aHaJll3 BUX1JHOTO
piBHS c(POPMOBAHOCTI KyJIbTypHU OE3MEKHU KUTTEIISIILHOCTI Ta po3po0Ka Mporpamu
dbopMyBaHHS JIOCTIDKyBaHOTO ()EHOMEHA. YMIHHA 3100yBayiB BHIINOi OCBITH
MPOTHO3YBATH MISUTBHICTh 3 TMO3UIIM Oe3meKy, mpuiiMaTH HaOUIbII pailioHalbHE
pIllICHHS B €KCTpeMalIbHIN CHUTYyallli, a TaKoX CTYyMiHb BOJIOAIHHS crocoOamu 1
3aco0aMu MiHIMI3alli HEraTUBHOTO BIUIMBY MO’KHA JI1arHOCTYBaTH B MPOLECI
IMITOBaHUX MPOOJIEMHHUX CUTYaII}.

OcHOBHa MeTa  KOHCTPYKTUBHO-PEAJI30BAaHOTO  €Taly -  CTBOPEHHS
MarepiaabHOI OCHOBH 1 BIPOBAKEHHS PO3POOJIEHOI TEXHOJIOTI] Ha MPaKTHIII.
KoHcTpykTMBHAa YacTMHa [JAHOTO e€Taly BKIOYae B cebe TNomyK 1 BHOIp
ONTHUMAJIBHUX TMEJaroriyHuX 3aco0iB (po3poOka Ta KOMIIO3MIIS HaBYAJIBLHOIO
Marepiany) Juisl I11KaBOi, Mi3HABaJIbHOI, pe3yJbTATUBHOI CIIBIpAIll BHUKJIaaaya 1
CTYJICHTIB, CIIPSIMOBAHO1 Ha MIABUIIICHHS PIBHS KyJIbTYpH Oe3mekH. [2]

PedrnekcuBHO-KOpeKITiiHUN  eTanm  mnepeadadae  JIEMOHCTpAIlII0  KOXKHUM
3100yBaueM BUIIOi OCBITHM CBOiX pe3yJbTaTiB, JIOCATHYTHX 3a MIJICyMKaMU
dbopMyBaHHS KyJIbTYypU O€3MEUHOI KUTTEAISUIBHOCTI, 1X KOJEKTHMBHE OOTOBOPEHHS,
aHaJ13, TOPIBHSIHHS 3 aHAJIOTITYHUMU JJOCSITHEHHSIMHU OJTHOTPYITHHKIB.

[IporonytoThcss HaAcTymH1 (QOpPMYIIIOBAaHHS KOMIIETEHIIIH, CHOpMyIbOBaH1
1HBAP1aHTHOT 10 BUY NMPOEeCIHHOI AISIBHOCTI:

1. Bosozi€ KyJbTypOr O€3MeKH 1 PU3MKOOPIEHTOBAHMM MUCIECHHSIM, MpH
SIKOMY TTUTaHHsI O€3IeKH 1 30epeKEHHST HABKOJIUIITHLOTO CEPEIOBHUIIA PO3MIISAAIOTHCS
B SKOCT1 HAMBAXXJIUBIIIKMX MPIOPUTETIB B JKUTTI 1 JISTILHOCTI;

2. BOJIOJIE€ B3HAHHSAMM, HEOOXITHUMH IS PO3YMIHHS MPOOJIEM CTajoro
PO3BUTKY, PU3UKIB, MOB'I3aHUX 3 ISJIbHICTIO JIIOJMHHU, METOJAMH parlioHami3amii
TISUTBHOCT1 3 METOI0 3HMIKEHHSI aHTPOIIOT€HHOTO BIUIMBY Ha IMPUPOJIHE CEPEIOBHILE
Ta 3a0e3nevyeHHs 0e3MneKr 0COOMCTOCTI Ta CYCIIbCTBA,

3. TOTOBHUI 3aCTOCOBYBATH 1 HApOIIyBaTH OTPUMAaHI 3HAHHS MPO MPHUPOIHI i
TEXHOTE€HHI HEOe3MeKH 1 METOAU 3HWKEHHS PHU3HKIB B TOBCSIKICHHOMY KHUTTI 1
npodeciifHii TisITbHOCTI,
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4. 3paTHuil 11eHTU(IKYBaTH HEOE3MEeKH 1 OLIHIOBAaTH PU3HKU B cdepi CBOET
npodeciiHOl TIsUTbHOCTI;

5. TOTOBUM 3aCTOCOBYBaTH OTpUMaHi MpodeciiiHi 3HaHHA JIs1 MiHIMI3aIlli
HEraTUBHUX EKOJIOTITYHMX HACIIAKIB, 3a0e3leueHHs1 Oe3NeKu 1 MOJIMIIEHHS YMOB
npaiii B cepi cBo€l mpodeciifHOl MIsUTbHOCTI. [3]

O3nakamMu (opmyBaHHS KyJIbTYpH O€3MEKU KUTTEASUIBHOCTI B YMOBax
BUIIOTO HABYAJIBHOTO 3aKJIay MOXHA BBAXKATU:

- TpoIec CIEeMmialbHO  OPTraHi30BaHOTO TBOPYOTO  MIKOCOOHMCTICHOTO
CHUIKYBaHHS 3/100yBayiB BHUIIOI OCBITH 3 BHKJIAJadyeM, KM € HOCIEM KYyIbTypHU
OC3IEKH XKUTTEISILHOCTI,

- BIATBOPEHHS B MISJIBHOCTI KyJbTYypU O€3MEKH >KUTTEAISUIBHOCTI, PO3BUTOK
TBOPYHUX CHJI 1 310HOCTEN 10 MPOITAKTHKY PU3UKIB, MONEPEHKEHHS Ta 3MEHIIICHHS
IITKO/IH;

- CTBOPEHHSI CIPUSATIIMBUX YMOB OCBOE€HHS 3HaHb, YMIHb 1 HABUYOK, 3BHYAIiB,
HOPM, I[IHHOCTEH, BIOCKOHAJIEHHS CBITOTJISIIHOI, 1HTEIEKTyaJlbHOiI, MOpajIbHOI Ta
IICUXOJIOTIYHOI ~ TOTOBHOCTI  3/100yBayiB  BHINOI  OCBITH A0  Oe3mevyHoi
YKUTTEQISIIBHOCTI,;

- JISUTBHICTH MO BKJIFOUEHHIO 3/100yBauiB BHINOI OCBITH B JKHUTTS, IO CHpPUSIE
dbopMyBaHHIO OCOOMCTOCTI, TOTOBOi [IATU B HemepeadaueHux (B TOMY YHCII
HEOEe3MeYHUX 1 eKCTpeMajbHUX) YMOBaX, M0 TMparHe JO0 TOCTIMHOIO
CaMOBJIOCKOHAJICHHS 1 peari3allii HOBUX MOKJIUBOCTEH.

[linroroBka  MalOyTHIX  1HXKEHEpIB-TIEAAroriB 3  HAJEKHUM  YUHOM
c(hOpMOBAHOIO KYJIBTYpPOIO OE3MEKU BIANOBIAHO 1O Cy4aCHHUX BHUMOI OCBITH 1 3
ypaxyBaHHSIM OCTaHHIX JIOCSITHEHb CBITOBOI HAYKU 1 TEXHIKU € KJIIFOYOBOIO JIAHKOIO B
3M1MCHEHH] poOIT 13 3amoOiraHHs aBapisiM Ta TpPaBMATU3My Ha BHUPOOHHMITBI Ta
M1JIBUIIICHHS 3araJIbHOTO PiBHS 0€3MeKH B KpaiHi.
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OPT'AHI3AIIISI OXOPOHHU ITPAIII Y BINCHKOBIN YACTHHI TA
PO3POBKA 3AXO/IB IIOA0 NIJABUIIEHHS I EOPEKTUBHOCTI
baknanos O.M., 0.x.1., npog.,
Kughapcovka A.O., 3000y8au suwoi ocgimu Opy2o2o pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inocenepno-nedazoziunoi akademii, baxmym

AKTyallbHICTh JaHOi poOOTH MOB’sI3aHa 3 HEOOX1IHICTIO aHAI3y 0COOIMBOCTEH
IIOJI0 OpTraHi3aiii OXOpPOHH Ipalll y BIACHKOBIM 4YacTUHI Ha mpukiaai JlepxkaBHOT
npuKopaoHHOI cmyk0u Ykpainu (I[ICY) Ta po3poOiii 3ax0/1iB MO0 MM ABUIICHHS ii
€(EeKTHBHOCTI.

Meta poOotu: 1)anami3 ocoOnMBOCTeH oprasizaiii OXOpOHM Tpami Yy
BIMCHKOBIN YaCTHHI; 2) PO3p0oOKa 3aXO0iB MO0 MiABUIIEHHS €(PEKTUBHOCTI OXOPOHH
mpaill y BIiChKOB1M YacTHHI.

O06’€exT TOCTIKEHHS] — 0COOIMBOCTI OXOPOHU Tpalll Y BIMCHKOBINA YaCTHHI.

[IpeameT pocmiKeHHs - CTaH OXOPOHHM Tpalll y BIHCHKOBIM YaCTHHI Ta 3aX0AH
10J10 MiABUIICHHS €(pEKTUBHOCTI OXOPOHH Ipalll.

PesynbraTtu poboTu Ta ix HOBU3HA. [IpoBeneHO aHali3 cTaHy TpaBMaTH3MY Yy
Jlep>xaBHii TPUKOPIOHHIHN Cityx01 Bripo1oBxk 2020 poky, sSIKMil CBITYUTH, 1110 86 %
BUIIAJIKIB TPAaBMYBaHb BIMCHKOBOCITYKOOBIIIB CTAJIM Y TI03aCTY>KOOBHII Uac.

HaiiGiap1m BpaskarounMy YMHHUKAMHU, K1 PU3BOIWIIN 0 TPAaBMYBaHHS CTAJIH:
l)naminns min yac mepecyBaHHS - 38%; 2)manmiHHs/3a00i y moOyti — 16%; 3)
rocrnogapcbki  /peMoHTH1I  pobdotn — 20%; 4HATII - 6%; S)nodurrs
BICHKOBOCITYXOOBIB — 12 %; 6)3ansaTTs crioptoM — 9 %; 7)ykycu tBapun — 3%;
8)omiku — 1%.

Po3po0JsieH1 HOBI TEXHIYHI 3aXO0/IM 1010 MOKPAIICHHS CTaHy OXOPOHHM Iparlil Ta
Oe3IeKu mpaili MPUKOPAOHHHUKIB:

1. ConboBa cyMilll 3 TOHMKEHUM BMICTOM XJIOpuay HaTpiro «Ko3zambkay as
MIIBUIIEHHS PiBHSA OE3IMEKH Mpaill B yMOBaX arpeCMBHOIO BIpyCHOTO OTOYEHHS. 2.
CremiaibHa KyXOHHa CUTb JJIsi TPUKOPJIOHHUKIB, IO HE 3JEKYEThCs, 0e3
depomianiny kamito. 3. CnemiasibHa Xap4oBa jJo0aBKa Uil TPUKOPIOHHUKIB JJIs
MTOKPAIIICHHS PO3YMOBOI JISJILHOCTI Ta IMABUIICHHS 3aTHOCTI MPAIFOBAaTH B YMOBax
3HAYHOTO TICMXOEMOIIHHOTO HampykeHHs. [logaHi 3asBKM Ha KOPUCHI MOJENl 0
YKpnaTeHTy.

PexoMeHnpanii o0 miABUIIEHHS piBHA Oe3mneku mnparti iHcnekTopiB IICY -
CJIiJI TOCTYMOBO nepeiiTu Ha crannaptd HATO:

- 3SMEHIIUTH TPUBAIICTh poOouoro aHs iHcnekTopiB AIICY nHa 15 %,

- BCTAHOBUTH KOMIUIEKC CIELiaJbHUX Tra30BOXpOMAaTOrpadiuHux MPHUCTPOIB
(enextponnuii Hic) Ha Biactani Bix 200 o 1000 m Bim OKIIII gis cBoedacHOro
BUSBIICHHS BUOYX1BKH Ta 30pOi;

- BCTAaHOBUTH KOMIUJIEKC 3 BiJICOKaMEep Ta CIEIMAIbHOTO MPOrPAMHOTO

3a0e3reueHHs 3 0a3010 JaHUX Ha 3JI0YMHINB 1 TepopHucTiB Ha Biactadi Big 1000 M 1o
OKIIITI.
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HNIABUIIIEHHS PIBHSA BE3IIEKU TA OXOPOHMU ITPAIII ITIJT YAC
IPUBEJIEHHS BINCBKOBUX YACTHUH J0 BUIIIOT'O CTYIEHA
BOMOBOI TOTOBHOCTI
baknanos O.M., 0.x.1., npog.,
Kughapcokuii O.A., 3000y6au euwjoi ocgimu 0py2020 pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Buma ctymias 60HOBOT TOTOBHICTI — 1€ CIIPOMOKHICTh BiHiChKa 0 HETAWHUX
OoroBux niii. BilicbkoBi wacTuHHM JlepkaBHOI HPUKOPAOHHOI CiykOu YkKpainu
(ATICY) 3aBxau 3HAXOAATHCS y CTaHI BUIIOTO CTYIEHIO O0OWOBOT TOTOBHOCTI 1 3/1aTHI
HEraiiHO BTYNUTH B Ol AJis 3aXHUCTy TEPUTOPIajbHOI IIUTICHOCTI KpaiHW 1 HaJaHHSA
MO>KJIMBOCTI Ta Yacy IIOA0 PO3TOpTaHHS BIHCHKOBUX YaCTUH MEPUIOT JiHIT 000pOHU Yy
0COOJIMBHI TIEP1OI.

AKTYaJbHICTb JaHOT pOOOTH OB’ s3aHa 3 HEOOXITHICTIO aHalli3y 0COOIUBOCTEH
010 OpraHizarii OXOpOHHU mMpaili Ta 0e3NeKH BIHCHKOBOI YaCTHHI IPHUBEJICHOI J10
BUILIOTO CTYIEeHs 00ioBoi roToBHOCTI Ha npukiami JIICY 1 po3pobili 3axo/iB 110,10
I1IBUIIICHHS 11 €()eKTUBHOCTI.

Meta poGoTu: 1) migBuIeHHS piBHA O€3MEKU Ta OXOPOHU Tpalll MijJ Yac
MPUBEJCHHSI BINCHKOBUX YACTHUH JI0 BHUIIOrO CTymeHs OOHOBOI TOTOBHOCTI, 2)
po3po0Ka 3axo/iB MO0 MiABUIIECHHS piBHs Oe3neku y BikicbkoBid yactuHi JIICY.
OO0’ekT nmochmiKeHHsT — Oe3leKa BIMCHKOBOCTYKOOBLIB MiJ Yac MPUBEICHHA
BIIICBLKOBOI 4YacCTMHU JO BHUIIOTO CTymneHs O0o0#oBoi roToBHOCTI. [lpeamer
JOCIIIJIKEHHSI — PIBEHb O€3MEKH BINCHKOBOCIY>KOOBIIIB y BINCHKOBIN YaCTUHI M1 Yac
MPUBEICHHS 1i O BUIIIOTO CTyMHeHs 00H0BOT TOTOBHOCTI.

Pe3ynbraTu poboTH Ta ix HOoBU3HA. [IpoBenaeHO aHali3 0COOJIMBOCTEN OXOPOHU
mpaii Ta Oe3MeKH I 4Yac MPUBEICHHS BIMCHKOBHX YaCTHH JI0 BHIIOTO CTYIEHS
00OBOi TOTOBHOCTI.

PekomeHmoBaHO  Jii  3MEHINEHHS  IICHXOEMOIfHOro Ta  (hi3UYHOrO
HAaBaHTAXKEHHA Ha BiicbkoBocHyxk00BIiB JIICY y ocobnuBuii mepiog Ta
MIJBUILEHHS PIBHSA O€3MEeKu CIiJ MOCTyrnoBo rmepeitd Ha cranpapta HATO:
l)ocHacTuTH yCi NPUKOPAOHHI 3aroHU OE3MUIOTHUMH JITATHHUMH arapaTaMu:
croctepiradyaMu Ta YyJIapHOi [ii; 2)BCTAaHOBUTH KOMIUJIEKC 3 BiJleOKaMep Ta
crietiasibHOrO Tporpamuoro 3abesneueHHss HATO na Biactani Big 1 g0 5 kM Bif
MICLIb MOXJIMBOT'O PO3TAIllyBaHHA BIIICEKOBOI YaCTUHU B OCOOOBHII MEPIOJ.

3anponoHOBaH1 HOBI TEXHIYHI HAYKOBI PO3POOKH MIOJ0 MOKPAILIEHHS CTaHy
OXOpOHHU Tpall Ta 0e3neKu mpami NPUKOPJAOHHUKIB Y 0COOOBUI NEPIOI:

1. xap4doBa noGaBka ISl CIIY»KOOBUX COOAK ISl TT1JIBUILICHHS HACUYEHHSI OpraHi3My
KHCHEM 1 30UIBIICHHS CIeIiaJbHUX MOXKJIHUBOCTEH; 2. cleliaibHa XapyoBa COJIbOBa
no6aBKa JuIsl IPUKOPIOHHUKIB JJIs1 OKPALIEHHS CTaHy 30py Ta KOHIEHTpallii yBaru y
nepioJ] 3HaYHOTO MCUXOEMOIIIMHHOTO HAaNpyKEeHHS; 3. clelialbHa KyXOHHA CUIb JUIs
MPUKOPJIOHHUKIB  JUIS  IIJBHUINCHHS 3JaTHOCTI TICPECHOCUTH 3HAYHI  (hiI3UUHI
HABAHTAXKEHHS B YMOBAaX MCHXOEMOIIIHOTO HarpykeHHs. [liqrotoBieH1 3asBKU Ha
KOPHUCH1 MOJIETII.
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AHAJII3 CTAHY OXOPOHMU IMPAII B CKJIAJJAJIBHOMY LHEXY
MAHMWHOBYAIBHOTI'O NIAITPUEMCTBA TA PO3POBKA 3AXO/IIB
HOA0 NOKPALIEHHSA YMOB ITPAILI
baknanos O.M., 0.x.1., npog.,
3ibopoe B.B., 3006y8au euuoi ocgimu 0py2020 pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

MammHoOyAiBHI MIAIPUEMCTBA € TpaBMoHeOe3neyHnuMu, Tak y 2019 pori Ha
MiANPUEMCTBAX MAaIIMHOOYAYBaHHS 3apeecTpoBaHO 15 HemacHMX BHMAJKiB Ta 4
npodeciiHux 3axBopioBanb. binbm sik 50 % TpaBMyBaHb MMOB’S13aHO 3 MOPYIICHHIMU
npaBuII Oe3MeKy IpU poOOTI HA MEXaHIYHUX BEPCTATaX.

Merta poGotm: 1)aHami3 cTaHy OXOpPOHM TIpalli B CKJIAIAJbHOMY IIEXYy
MaIIMHOOYAIBHOTO TIAMPUEMCTBA; 2)po3poOKa 3axoJiB IIOJO0 IOKPAIICHHS YMOB
mpaiti. O0’€KT MOCHIKEHHS — OpraHi3alliiHi 1 TeXHIYHI 3aXOJH IO IiJIBHIICHHIO
piBHA Oe€3leku Yy CKIaJalbHOMYy ILeXy MamuHoOyaiBHOro 3aBofdy. Ilpenmer
JOCHIJDKEHHSI — CTaH Oe3MeKH mpalll y CKIaJalbHOMY LEeXy MAallMHOOYIiBHOTO
3aBOJY.

Pesynbrat poboTM Ta iX HOBU3HA. B xoai BUKOHaHOI poboTu OyB
IIPOBEJCHUI aHali3 CTaHy OXOPOHU Mpalll B CKJIaJalbHOMY LIEXy MallnHOOYAIBHOTO
MIIMPUEMCTBA Ta OyJId po3p00JIeHI 3aX0AH 11010 TOKPAIIEHHS YMOB Ipallii.

[TpoBeneHi goCHiIKEHHST YMOB Tpalli CIItocaps CKIaAalbHUKA Y CKIaAaTbHOMY
LeXy MalIMHOOYJIBHOIO MiAnpueMcTBa. [IpoaHani3oBaHO TEXHOJIOTIYHUN MpOIIEC,
JOCIIKEH] YMOBH Mpalll, BAKOHAHO OI[IHKY YMOB Ipalll.

BcraHoBiieHo, 1110 HAOUIBII MIKIIMBUMUA YMOBaMU TIpalll € Takl.

lym, mpu 1pOMY piBEHb WIYMYy BiJ CKJIaJaldbHOI MAIlIMHH TIEPEBUIILYE
nomyctumuii — 80 1b 1 cknaB mijg yac nepeBipku 85,8 1b (kimac ymoB mpaiti 3.2).

BMicT OKCHIY ByIJIELIO CKJIaB IIiJ 4ac mepeBipku - 15,1 Mr/m° mpu HOpMi He
6inbie 10 Mr/m® (kaac ymoB mpari 3.3).

KoedimienT mynbcarttii ocBiTiaeHHs - 24, npu HopMi He Oubine 20 (kjac yMOB
mpari 3.1).

BaxkicTe mpami cirocaps CKJIaladbHUKA BIIHOCUTHCA JO BaXKOi, IO
MOB’SI3aHO 3 BEJIMKOKO KUIBKICTIO py4yHOi mpaii — 70 %, Ounbin sk 75 % 4dacy 3MiHH
ciocap Mpalioe y He3pydHill 1o3i cTosdyi — Haxuwiu Tynyby Oimbumr sk Ha 35°
(momyckaetnes 110 60 % yvacy 3miHN).

Jis  mokpamieHHs yYMOB Tpaii  CItocapsi  3alpolOHOBAHO — HACTYIIHE:
3aMpOBaJUTU MICHEBY BEHTHJIALIID 3rAHO BUKOHAHMX PO3PaXyHKIB; BCTaHOBUTHU
cucteMy copOmiiHo — karaimituuHoi ouuctku «CTOITPKP-1,5-3,5», mo 3maTHa
3a0e3Me4YnTH TOMYyCTUMI YMOBHM Mpall; JUisl 3MEHILIEHHS PIBHS LIyMYy 3alpOBaJUTU
CHUCTEMY IPUMYCOBOTO 3MallleHHsS KOPOOKHM Iepenad aBTomMaTa i CKJIaJaHHs
BEIIMKOTa0apUTHOIT TEXHIKH.

[Ticns peamizamii peKOMEHIOBAHUX TEXHIYHMX Ta OpraHI3aIlliHUX 3aXOiB
YMOBH TIpaIli clirocaps CKJIaladbHUKA MOKpamniaThes 3 kiacy 3.4 no kiacy 3.1.
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AHAJII3 OCOBJIMBOCTEM BE3NEKHU MMPAIII Y HABUAJIBHOMY
3AKJAI - BUIIIOMY YUYWJIMIII OJIMIIFCBKOI'O PE3EPBY TA
PO3POBKA 3AXOAIB OO0 NOKPALIEHHSA CTAHY OXOPOHH
IMPAIII

baxnanos O.M., 0.x.1., npog.,

Koszouxin B.B., 3006ysau éuwyoi ocgimu 0py202o pieHs,

Hasuanvro-nayxosuii npogecitino-nedazoeiyHutl incmumym

Ykpaincvkoi inocenepno-nedazoeiunoi akaoemii, baxmwym

[TpoGnemi Ge3meKkr CTYACHTIB Ta BUKIIAMAYiB BUIMX YUWJIHIL OJIMITIACHKOTO
pe3epBy JepkaBa MPUILILE Tyke Benuky yBary: Yka3 Ilpesumenta Yipainu “IIpo
JIesIK1 3aX0/IU MI0/I0 BIOCKOHAJICHHS CUCTEMHU (PI3MYHOTO BUXOBAHHS JIITEH Ta MOJIOII
Yy HaBYAJBHHUX 3aKJIaJiaX 1 PO3BUTOK AWTIYOTO Ta FOHAIIBKOTO CIOPTY YKpaiHu
(2009), TlocranoBa KabGinery MinictpiB Ykpainu Ne 993 Bim 05.11.2008 “IIpo
3arBepKeHHs [1010KeHHs PO TUTAYO-IOHAIBKY CIIOPTHUBHY IIKOIY .

PoGota, 1o mpucBsvueHa aHamily OCOOJMBOCTEW O€3Meku Tmpami y
HaBYAJIBHOMY 3aKjaJl - BUIIUANA IIKOJI OJIMIIIMCHKOTO PE3epPBY € aKTyaJIbHOK 1
HEOoOXiaHOW I YKpainu. MeTa po6oTH - 1) aHajIi3 CUCTEMH YIIPABIIiHHSI OXOPOHOIO
npaili B BUIIOMY YYHJIHINI OJIMIIHCEKOTO pe3epBy; 2) po3poOKa opraHizaiiiHuX Ta
TEXHIYHUX 3aXO0JI1B II0JI0 MOKPAIIEHHS CTaHy Oe3MeKH Iparil.

OO’eKT JOCHIIKEHHS — OpraHi3aiiiiHi 1 TEeXHIYHI 3aXOJW MO MiJABUIICHHIO
piBHs O€3MEeKU y BUIIOMY YUMJIMII OJIIMITIMCBKOTO pe3epBy. [Ipeamer qocimixeHHs -
cTaH O€3MeKW y BUIIOMY YUYWJIMILI OJIIMIIMCHKOTO PE3EpBY, a TAKOXK 3aXOJU IIOA0
MOJIMILIEHHS CTaHy O€3MEeKH.

Pe3ynpratn poboTn Ta iX HOBHM3HA. Hamu Oyno BUKOHAaHO aHami3 CTaHy
OXOpPOHM TMpaili Ta Oe3neKku B CHEIiadi30BaHUX CHOPTUBHUX HaBYAIBHUX
GI3KYIBTYPHUX 3aKJIAaX.

BcranoBneno, mo B IIJIOMYy B CIEIIali30BaHUX CIOPTUBHUX HaBYAIBHUX
3aKiafax YKpaiHM cTaH O€3NMeKH Ta OXOpOHU Tpail € 3a7oBUTbHUM. Tak, y
JIoOHEeIbKOMY BUIIIOMY YUYWJIHUII oOiMITiiickkoro pesepBy iMmeni Cepris byOku Ha
MpOTSI31 OCTAaHHIX TPhOX POKIB HE OyJI0 JKOJHOTO HEIIACHOTO BUIMAJKY.
3aXBOPIOBAHICTh TMpAIlIBHUKIB Ta CTYJACHTIB HE TEpPEeBHINyBaja JOMYCTUMHX
MOKa3HUKIB.

PekoMeH10BaHO /JIs OKpPAILEHHs CTaHy O€3MEeKH IMpall HACTYIHI 3aXoau : 1)
KOXKHI IIBPOKY HPOBOJUTH NEPEMOTYBAaHHS MOXKEXKHUX PYKaBIB 3TiIHO BHUMOT
3akoHy YKpaiHU PO MOXKEXKHY O€3MeKy 31 CKIaJaHHSIM BIAMOBIIHOTO aKTy; 2) OJIUH
pa3 Ha pIK MPOBOAUTA NPOOHUH MYCK BOAUM 3 BHYTPIIIHBOIO TMOKEXKHOTO
BOJIOITPOBOJTY 3TiJTHO BUMOT 3aKOHY YKpaiHU IPO MOXKEKHY Oe3MeKy 31 CKIagaHHsIM
BIIMIOBITHOTO aKTy; 3) MPOBECTH JOCHIDKCHHS IIOA0 IMOBIPHOCTI BUHHMKHEHHS
MOXKEXK1 1 pO3POOUTH BIMOBITHUH TUTaH 3aXO/I1B.

3anponoHOBaHi /Bl CHeIliadbHI HAYKOB1 PO3POOKH ISl CIIOPTCMEHIB:

1) besmeyna KyXOHHA CiJib 3 MOHMXKEHHM BMICTOM XJIOPUAY HATPIlO IS
MoKparnieHHs (i3MIHOTO CTaHy CIIOPTCMEHIB;

2)KyxoHHa Cilhb 3 TOHIDKEHMM BMICTOM XJIOPUIY HATpIO 17l Oe3MmeyHol
KOpPEKIIii MacH Tijia ciopTcMeHiB. [1iAroToBeHI 3asBKU HA KOPUCHI MOJIETI.
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AHAJII3 BIIJIMBY HA HABKOJIMIIIHE CEPEJOBHUIIE AEC TA
PO3POBKA 3AXOAIB OO0 SMEHIIEHHS HETATUBHOI'O BIIVINBY
baknanos O.M., 0.x.1., npog.,
Kowapa K.I1., 3006ysau suwoi oceimu 0py2020 pisHs,
Haguanvno-nayrxosuti npogeciiino-nedazociunuii incmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

SlnepHa eHepreTuka BITHOCUTHCSA 0 HAMOLIbII HeOe3MeuHuX 00’€KTIB MO0
HAaBKOJMIIHBOTO cepenoBuiia. HebOesnmeka Nel. HeOesmeka, 1m0 BHHHKAaE 3
npo0sIeMOoI0 paaioakTUBHUX BiaxofiB. HeGesneka No2. HeGesneka BuTOKy pamiarii.
He6e3neka Ne3. HeGesneka BUKOPUCTAHHS S/IEPHOI TEXHOJIOTII y BICHKOBUX IIJISX.
Hebe3neka Ne4. HeGesmneka 3a0pyiHEHHS! HAaBKOJIHUIIIHBOTO CEPEOBUIIA B PE3ysIbTaTi
TEXHOTC€HHHUX BHUKHIB, sIKI MAIOTh MICIE TIpH poOOTI aTOMHUX peakTopiB. Hebesmneka
No5. Hebe3neka aBapii BHACHIOK «IoAchbkoro» ¢aktopy. Hebesneka Neb.
HebGe3neka mogoBkeHHSI TEPMIHY €KCIUTyaTallii Ta MiABUIICHHS MOTY>KHOCTI TTOHA]T
HOMIHAJIbHY.

AEC npu HOpManbHOMY peXHUMI POOOTH MNPU3BOJATH /10 3HAYHO MEHULIOrO
3a0pyIHEHHS PaJl0aKTUBHUMH PEYOBMHAMHU HAaBKOJUIIHBOTO cepenoBuiia Hixk TEC.

Opnak 1 npu excruryaraiii AEC y HOpMalnbHOMY peKHMi ICHYIOTh HACTYIIHI
HEraTHBHI BUAM BIUIMBY Ha HABKOJMIIHE CEpeoBUINE: 1)XiMiuHE, TEmIoBe 1
pajloOaKTUBHE  3a0pyJHEHHS HAaBKOJIMIIIHBOTO  IIPUPOJHOIO  CEpPEOBHINA
(atMocdepHOro TOBITPs,, BOJHUX 1 3E€MEIBHUX pecypciB, 00'ekTiB Olocdepn);
2)IIyMOBUIl Ta €JIEKTPOMArHITHUM BIUIUB Ha OOCIYrOBYIOUMU MEpCOHA;
3)BIIIy4YEHHS 3€MEJNbHUX PECYPCIB IiJl €HEpreTUUHe OYA1BHULITBO; 4)BUKOPUCTAHHS
BOJJHUX PECYpCIB Ui  BUPOOHMYMX TMOTPeO; S)akTuBizallisi  €K30I€HHUX
re0JIMHaMIYHUX MPOLECIB Y CUCTEMI EHEPTETUKHU — F€OJIOTTYHE CEPETOBHILIEY.

AKTyanpHICTh POOOTH BU3HAYAETHCS HEOOXITHICTIO 3MEHIICHHS] HETaTUBHOTO
BIIMBY AEC Ha HaBKOJIUIIIHE CEPEOBUIIIE.

Merta poOoTH - aHani3 BIMBY Ha HaBkoauiHE cepenouiine AEC ta po3poOka
METOJIMKH OIIIHKH PIBHS O€3TIEKH CUCTEMHU OXOJIOMKCHHS SJIEPHOTO PEaKTOpy.

O06’ext gocmimkeHHs — BIiiB AEC Ha HaBKOJIMIITHE CEPETIOBHUIIIC.

[Tpeamer nocmimkeHHs: — HaBKouITHE cepenopuine AEC.

Pesynbpratn pobotm Ta ix HoBu3HA. [IpoBeneHi cucTeMaTH4HI JOCIHIIKCHHS
I0JI0 aHali3y OCHOBHUX BHUAIB BIUIMBY AEC Ha HaBKOJIMIIHE CEpelOBHUILE.
[ToxazaHo, 1110 OCHOBHHMH BHIaMH MO>KJIMBOTO BIUIMBY Ha HABKOJIUIITHE CEPEIOBUIIIC
npu podoti AEC € pagianiiinuii, XiMiuHui 1 ¢pizuunuid. Lle crocyeTbcss HOpMambHUX
yMOB. B ymMoBax aBpiit pagiaiiifHuil BIUTUB CTA€ TOMIHYIOUHM.

Bukonano anani3 BruBy Ha qoBkiuis AEC. BukoHnana oriHka piBHS Oe3MeKH
CUCTEMH OXOJIOKEHHS SIAEPHOro peakTopy nepiuoro eneproonoky AEC.

Po3po6iena mpuHIIMIIOBO HOBA METOJMKA OO MiABUINCHHS PiBHS Oe3meKu
CUCTEMH OXOJIOJKEHHS IMEPIIOro eHepr06J10Ky AEC 3 BUKOpHUCTaHHSIM TEIUJIOHOCIIB
AEC conboBOoro tuiy i COHOJIOMIHICHEHTHOI crekTpockorii. Po3pobiena HoBa
Xxap4oBa j00aBKka s miaBUIIeHHs piBHA Oe3neku nepcoHany AEC y pasi Butoky J-
131. IligroToByeHi 3assBKM Ha KOPUCHI MOJISIII.
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OCOBJIMBOCTI OPTAHI3AIIIl OXOPOHMU MPAILI HA IIITPUEMCTBI
T'POMAJICBKOI'O XAPUYBAHHS TA PO3POBKA OPTAHIBAILIMHUX 1
TEXHIYHUX 3AXOAIB IOA0 NIIBUIIEHHSA PIBHS BE3ITEKHA

baknanos O.M., 0.x.1., npog.,

Maxapan O.C., 3000y8au suwoi ocgimu 0py2020 pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

[TignpuemMcTBa TPOMACHKOTO XapuyBaHHS 1€ 30HA MIBUIIICHOT HEOE3MEeKH.

KpiMm 3BHuaiiHux BHpOOHMUYMX (HAKTOpIB, SIKI TMPUTAMaHHI OUIBIIOCTI
MIIIPUEMCTB Ta YCTAHOB: YAaCTHHW MAIllMH Ta MEXaHi3MIB, IO PYyXaroThCs,
CIEKTPUYHUNA CTPYM, Ha MIANMPUEMCTBAX TPOMAJCHKOTO XapUyBaHHS HA MPAIIOI0UHX
Aif0Th 1 crneuudiudi BUPOOHHMYI (akTOpH TpUTaMaHHI caMe MiJIMPHEMCTBAM
IpPOMaJICLKOI0 XapuyBaHHs: HaJAMIpHA crielu(iyHa BOJIOTICTh 3 MPUTAMAHHUM TUIBKH
MIMPUEMCTBAM T'POMAJICBKOTO Xap4yyBaHHs 3amaxoM (BUKJIMKAHO JIEI0 BIAMOBIIHUX
xapuoBuX  Oaktepiil); mncuxodizionoriudi  ¢gakropu |y poOITHUKIB  cdepu
o0cmyroByBaHHS — O(iIlaHTH; ITiJIBUILIEHA TeMIlepaTypa Ha (JOH1 HU3BKOT pyXJIUBOCTI
MOBITPS; MIKIJUTMBI aepo30Ji, 10 MICTATh HeOe3neyHy OakTepiaibHy Ta aJepreHHY
MikpodIIopy (KyXHs Ta KyXOHHI arperatu i 00JiaJHaHHs).

AKTyanpHICTh POOOTH TMOB’s3aHa 3 HEOOXIJHICTIO BUKOHATH aHalli3 CTaHy
Oe3IeKH Mmparil Ha MiIITPUEMCTBI TPOMAJChKOI0 XapuyBaHHS.

Merta pobGotu -1) anamiz 0coOMMBOCTEH oOpranizaiii OXOpOHH TMpaii Ha
MIIIPUEMCTBI TPOMAJICHKOTO XapuyBaHH; 2) po3po0OKa OpraHi3aliiiHUX 1 TEXHIYHUX
3aXO0/I1B 1100 MiABUIIEHHS PIBHS O€3MEKHU.

OO0’€eKT TOCHIIKEHHS — OXOpPOHA Ipalll, TEXHIKa Oe3MeKH Ha MiJNPUEMCTBAX
IPOMAJICBKOTO XapuyBaHHS, a TaKOX CaHITAPHO-TITIEHIYHUN aHai3 MiANPUEMCTBA
IPOMAJICEKOTO XapuyBaHHS.

[Ipeamer mocCHipKEHHS — BIOCKOHAJCHHS OXOPOHM TMpalli Ta CaHITapHO-
TIT1IEHIYHOTO aHATI3y MiAIPUEMCTB TPOMAJICBKOTO Xap4uyBaHHS.

Pesynpratn pobotm Ta ix HoBH3HA. [IpoBeneHi cucTeMaTH4HI JOCIHIKCHHS
10JI0 OCOOIMBOCTEW OXOPOHU Tpalll Ha MIAMPUEMCTBAX TPOMAJCHKOTO XapuyBaHHS
Ha MPHUKIIAII.

Po3po6ieni opranizamiiiai Ta TEXHIYHI 3aX0IH 11010 3MEHIIICHHS HETaTUBHOTO
BIUIMBY WIIKIJJIMBUX Ta HeOe3MeYHUX (PAKTOpIiB HA MPALIOIOYMX HA MIAIMPUEMCTBAX
rpomMajickkoro xapuyBaHHs. Po3poOneHa pernentypa HOBOI KyXOHHOI COJ MJis
MPUTOTYBaHHS M sICHUX cTpaB. Ciab Mae mpoUIAKTHYHY [AiI0 MIOA0 TINepTEeH3ii.
Po3pobrnena penentypa cremiaibHOI Xap4yoBOoi J00aBKU [l 3MEHIIEHHS PIBHS
MICUXOEMOLIIMHOTO HaIpy>KEeHHs 0(DiliaHTIB, MOKPAIIEHH] iX ()I3UMYHOrO 30pPOB’S Ta
3MEHIIIEHHS PU3UKY MPOQECiitHOTO 3aXBOPIOBAHHS — BAPUKO3HOTO PO3IIUPEHHS BEH.
Po3pobniena crnemianbHa xap4yoBa Jqo0OaBKa ISl MPAIIOIOUMX B YMOBaxX KyXHI.
JlobaBka mpu3HaueHa Il 3MEHIICHHS PU3UKY MI0JI0 aJepriyHUX 3aXxBOPIOBAaHb
MpUTAaMaHHUX TIPAIIBHUKAM KYyXOHb 1 CKJIQJAQ€ThCSA 13 CHEMiaNIbHO Mmiai0paHux
POCIMHHUX KOMIIOHEHTIB Ta MOPCBKOi COJIi B SIKOCTI KOHCepBaHTY. [liarotomnieHi
3asIBKM Ha KOPUCHI MOJIEIII.
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CIHHEKTPO®OTOMETPUYHE BU3HAUYEHHI
BMICTY XPOMY Y PO3COJIAX 3 BUKOPUCTAHHSAM
KOHHEHTPYBAHHSA CINIBOCAJIZKEHHSAM
baknanos O.M., 0.x.1., npog.,
Muxaiinux K.M., 3006y8au suwoi ocsimu 0py2020 piHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

AKTyalbHICTb TeMHU. XPOM BIJHOCHUTHCS 10 TOKCHYHUX MIKPOEJIEMEHTIB, SIKi
MaIOTh KaHIIEPOTeHHY Jif0. FIoTo BMIiCT periaMeHTyeThes B MUTHiH BOJI Ta XapuoBHX
npoaykrax. ['pannmuno mgomyctumuii BmicT(I'IB) Xpomy (III) y murtniit Bomi 0,5
mr/am° Xpomy (VI) — 0,1 mr/am’. 3 XIOpHAHO-HATPIHOBHX PO3COMIB HA XiMiuHHX
MiAMPUEMCTBAX BUTOTOBISIOTH PI3HOMAHITHI XiMiuHI TNpoAykTu:1) MeTaneBuii
HaTpid; 2) XapyoBy Ta TEXHIYHY cOay, 3) TiApOKcHA HaTpiro. Po3conmm Takox €
CUPOBMHOIO JJIi OTPUMAaHHS TaKWX BUIIB KyXOHHOI coji: 1) BakyyM-BUIIApHOi
KyxoHHOi comi «Ekctpa» - TOB «CnoB'siHChKa cojieBUJOOYBHA KOMIAHIsH); 2)
OaceitHoBoi KkyxoHHOi conl 1 (['ennueckbkuit Ta ['epodChbKUIl COJIETPOMUCTH).
XJIOpUIHO-HATPIAOBI PO3COIU CKJIAMAIOTHCS 13 HACTYMMHUX KOMITIOHEHTIB: 1)Xjopumay
Hatpito — 50-85%, 2)xjopuaiB Martito, Kajibllilf0o Ta Kaiito, 3)cyiabdariB HATpIIO,
kamito, wmarhiro — 10-40 %. Kpim Toro, y poscoiax MNpUCYTHI HACTYIIHI
mikpoenementu: 1) I[lmomOym; 2) Kynpywm, 3) Kammiii, 4) Mepkypii, 5) Xpowm, 6)
Apcen; 7) Hunk, 8) Pepym, 9) bop Ta iHmi. Ilepmi micTe MIKpOEIEMEHTIB €
TOKCUYHUMHU, 1HII — O10aKTUBHUMH. BMICT TOKCUYHHUX €JIEMEHTIB y KyXOHHINA COJIl
CTPOrO PErIaMEHTYEThCA. 3TIIHO CaHITAPHO-NPOTUBOEHIAEMIYHUX Ta CAHITAPHO-
MPOTUBOTOKCUKOJOTIUHNX TpaBui Ta HopM CaHIIiH 42-123-4089 Bwmict Xpomy y
KyXOHHIM coil He mnoBHHEH nepeBuiyBatd 3,0 wmr/kr. OnHak, HasgBHICTh Y
MPUPOTHUX PO3COIaX XPOMY MPHU3BOAUTH 10 HOTO MOSBH 1 B KyXOHHIN coui. Tomy,
HEOOX1THO KOHTPOJIFOBATU BMICT XpOMY Yy PO3COJIax.

Kadenporo ximiunoi merposnorii XHY imeni B.H. Kapaszina ta xadenporo
OXOpPOHHM Tpari Ta ekojoriunoi Oesmeku YIITA 1 BIIAIIIOM KOHTPOJIO SKOCTI
XapuoBUX TMPOAYKTIB YKPaiHCBKOTO HAyKOBO-AOCHITHOTO 1HCTHTYTY COJISTHOI
npomucioBocti  (YkpH/Icinp) y 2018 pom ©Oyna po3pobiieHa METOIMKA
EJIEKTPOTEPMIYHOTO aTOMHO-a0COPOLIHOTO BHU3HA4YeHHS XpoMy B po3cojiax 1
KyXOHHO1 coii. Takox, /sl BU3HauUeHHS BMICTY XpoMy B poscojiax B YkpHJIIciib
OyJ1I0 pO3p00JICHO METOJIMKY aHalli3y PO3COJIB Ha BMICT TOKCUYHUX MIKPOEJIEMEHTIB
3 BUKOPUCTaHHSAM TMOJIyM sIHOI aToMHO-a0copOuiiHoi cnektpomerpli (AAC) micns
€KCTPaKILIMHOTO KOHLIEHTPYBAHHS y BUIJISAAl JIETUIAUTIOKapOaMartiB B XJI0popopM
a00 YOTUPUXJIOPUCTUN KapOOH 3 HACTYIHOK PEEKCTPAKIIE XJIOPOBOIHEBOIO
kuciotoro (1:1). [ns pyiiHyBaHHS pPO3YMHHUX OPraHIYHUX PEUYOBUH XpOMY
BUKOPHUCTOBYBanacs 1is yiabTpa3Byky (¥Y3) uactororo 18-44 xl'u, inTencusHicTio 10-
12 Br/em®.

Opmnak, po3poOJIeHI METOJHUKH COJICHIANMPUEMCTBA HE MAalOTh MOXKIMBOCTI
BUKOPHUCTATH Yepe3 BIJICYTHICTh ATOMHO-a0COPOIIIITHOTO CIIEKTPOMETpa.

Y 3B’s3ky 3 uuM, YkpcosbnpoM [epxkxapuonpoMmy VYKpaiHM [OCTaBHB
3aBAaHHS IIOA0 PO3pOoOKM MeTtomauku crnekrpodoromerpudroro (C®D) BuzHaueHHS
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BMICTY XpOMY y pO3COJIax.

[Ipsme CO® BuzHaueHHsT XpOMY y PO3COJIaX € HEMOXJIMBUM Y 3B’SI3KY 3i
3HAYUHUMH MAaTPUYHUMH BIUIMBAMU Ta HEJOCTATHHOIO YYTIMBICTIO. Y 3B’SI3KY 3 UMM,
BUKOPHUCTOBYIOTh MOTIEPEIHE KOHIIEHTPYBAHHS €KCTPAKIII€I0 a00 CHIB OCAIXKEHHSM.

KoHIeHTpyBaHHS €KCTPAKII€I0 CHIBHO 3aJICKHUTh BlJ MiHepaiizallii po3coiy,
BUMAara€ BHUKOPUCTAHHS TOKCHYHHMX OpPTraHIYHUX PO3YMHHHKIB, IO CYNEPEUUTh
NPUHIMIAM «3eJIeHOi XiMii». KOHIeHTpyBaHHS CHIBOCA)KEHHSIM MEHIIE 3aJIeKUTh
BiJl MiHepami3alii po3COMy HIXK EKCTPaKIliiiHe KOHILIEHTPYBaHHS 1 HE BHUMAarae
BUKOPHUCTAHHSA TOKCUYHHUX PEYOBHH, TOOTO BiAMOBIA€ MPUHIIMIIAM «3EJICHOT XIMIT».

OO0’exT AOCHIMKEHHS — MPOLECH CIIBOCAHPKEHHS XpOMY 3 PO3CONIB Ha
TIAPOKCHIII Mar”iro Ta Ha JBOKOMIIOHEHTHOMY KOJEKTOpPI TiAPOKCHII MarHiro —
KapOOHAaTI KaJbIIilo.

[TpenMeT mocmiKeHHs] — MPUPOIHI PO3COIH, YIbTPA3BYK, OpraHiuHi 3 €JaHHS
Xpomy y po3conax.

Meta poOoTu - po3poOKa METOAMKH BHU3HAYEHHS XpOMY B MPUPOJTHHUX
PO3C0JIax 3 BUKOPUCTAHHSIM CITIBOCAPKEHHSIM Ha KOJIEKTOPI TPOKCH/II MarHito Ta Ha
JTIBOKOMITOHEHTHOMY KOJIEKTOPI1 T1IPOKCHI1 MarHiro — KapOoOHaTI KaJbIIiio.

Metonu ananmizy Tta npuiiagu: crekrpodoTomerpis, cunekrpodoromerp CD-46
(Pocis).

PesynpTatn poboTHM Ta iX HOBM3HA. BuBUEHO cmiBocapKeHHS XpoMy Ha
TIAPOKCH]II MarHito. 3anporOHOBAHO MEXaH13M CH1BOCAIKEHHS.

BuBueHO BHUKOpPUCTAaHHS HAJBUCOKOYACTOTHOrO Y3 Ta OJIHOYACHOI [ii
HAaJIBUCOKOYACTOTHOTO T4 HU3bKOYACTOTHOTO Y3 1715 IHTeHCU]iKalii CI1BOCAIKEHHS
Xpomy.

BcranoBieHo, 1m0 BU3HAYadbHUMH (PakTopamu Jii Y3 Ha KOHUEHTPYBAaHHS
CIIBOCA/KEHHSM € JIMCIIeprytoya 1 nepeminyroya aisa Y3.

Pozpobnena C® BusHaueHHs XpoMy Yy po3cojiaX 3 BHUKOPHUCTAHHIM
criBoca/pkeHHsT Ta Y 3-inTeHcudikaiii. BecranoBneHo BMICT XpoMmy B MPUPOIHUX
po3conax VYkpainu. Iloka3zaHo, 10 3acCTOCYyBaHHS JBOYACTOTHOTO YJIBTPa3BYKY
JI03BOJISIE TIJIBUIATH CTYMiHBb BUWIydeHHS Xpomy 3 90-93 no 96-98%, mominmuTu
METPOJIOT1UHI XapaKTEPUCTUKHU PE3yJIbTATIB aHAJI3y PO3COJIIB.

Takox mpoBeAeH! MOCHIPKEHHS 3 BUBYEHHS (OpM ICHYBaHHS XpoMy Yy
po3coiax Ta pO3UMHAX KyXOHHOI coJii. BCTaHOBIEHO, 110 OCHOBHY YaCTUHY
OpraHiyHOi PEYOBHMHHU BUBUYEHUX PO3CONIB CKIanatoTh GynbBokuciotu (PK) (61nb
99 %). Cnin Bim3unauutH, mo PK mpeacraBieHi pedyoBMHAMHU 3 OUTBII HU3BKUMU
MOJIIpHUMH MacaMmu (MoJispHO-MacoBuil posnoain {MMP} 300-3500 r/mMoms) HIXK
piukoBi ®K (MMP 6000-27000r/momb). HacTka peyOBUH 3 BEIUKOI MOJSPHOIO
Macorw (>1500 r/momns) y @K kyxoHHOi comi Tpoxu Buie, Hix y @K poscomnis. 1le
MoB's13aHo 3 TUM, 110 @K 13 G100 MOJISIPHOIO MAacolO B MEPIIY Yepry BUMAAAI0Th
B OcaJ IpH 301nbIIeHH] MiHepai3allii. Takok BCTaHOBJICHO, IO XPOM 3HAXOJIUTHCS
B KyXOHHIN coii 0aceiHOBOro 3aco0y BHpPOOHHIITBA Ta B MPUPOJIHUX PO3COJIAX B
OCHOBHOMY y (hopmi 3’enHanb 3 @K, a He y BUIIISIAI XJIOPUIAHUX KOMILUIEKCIB, SIK 11€
BBakasiocsi padimie. [le mMoB’s3aHO 3 BENMKOI KUIBKICTIO OPraHIYHUX PEUYOBUH —
Hacamnepen @K y nux 06’exrax. Tomy cnin nepernsnytu Bumoru CaHITiH 42-123-
4089 mono BMicTY XpoMy y IPUPOJTHHUX PO3COJIAX 1 KyXOHHIN COJIL.
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AHAJII3 BIIVIMBY HA HABKOJIMIIIHE CEPEJOBHUUIE
COJIEHNIAITPUEMCTBA 3 BUPOGHUIITBA BAKYYM-BUITAPHOI
KYXOHHOI COJII TA PO3POBKA 3AXO/IB IIIOJI0 TOKPAIIIEHHS
CTAHY HABKOJIMIIHBOI'O CEPEJIOBUIIII

baxnanos O.M., 0.x.1., npog.,

Huuunopyk B.B., 3000y6au euwoi ocgimu opy2o2o piens,

Hasuanvro-nayxosuii npogecitino-nedazoeiyHutl incmumym

Ykpaincvkoi inocenepno-nedazoeiunoi akaoemii, baxmwym

TexHonoriss BUpPOOHHUIITBA BaKyyM-BHIIAPHOI KyXOHHOI COJi MAa€ CYTTEBI
HEJIOJIIKH, 1110 TTOB’S3aHi 31 3HAYHOI KIJBKICTIO BIIXOJIIB — MAaTKOBHUX PO3COJIIB, IO
CKIIQZIAI0ThCs 13 Cyib(haTiB HATPIIO, MArHIIO Ta KaJbIIO 1 XJIOpuAy Kaubiito. JlaHi
PO3COJH 3aiiMalOTh TEPUTOPIi y COTHI TE€KTApiB, II0 OTPUMAIH Ha3BY «OiTl MOPS».
«bia1 Mopsi» 3a0pyAHIOIOTh HABKOJIMIIHE CEPEOBUIIE Yepe3 YTBOPEHHS COJITHOTO
MUJTY Ta aepo30JI0, 3aiiMal0Th COTHI TE€KTapiB 3eMellb, 1110 MOTJIM OyTH BUKOPUCTAH1 y
HapoJIHOMY rocroapcTBi. CONSHUN MU 1 a6PO30J1b i AI€I0 BITPY MEPEHOCATHCS HA
3HAUYHI BIJICTaHI, 110 HETaTUBHO BIUIMBA€ HA JOBKULISA 1 CTaH 370pOB’S MEIIKAHIIIB
HaceJICHUX MYHKTIB Yepe3 MOXJIMBI ajepriuHi peakuii. Kpim Toro, coyissHuil i ta
aepo30Jib YTBOPIOIOTHCSA 1 y IIJaMOHAKONMUYyBadax. Y TEXHOJOTIYHOMY ITUKIII
nepepoOKH PO3CONIB B IPOLEC] OYMILEHHS HEOYMIIEHOrO PO3COdy Oe3nepepBHO
YTBOPIOETHCSl IIJITaMOBa CYCIEH31s. BUIUIEHHS MUIaMOBOI CyclieH3li BiOyBaeThCs
IpU  BIJCTOIOBAHHI MIJICPITOTO HEOYMILEHOIO PO3CONY 3MIIIAHOTO 3 COJI0OBO-
KaYCTUYHUM PEAreHTOM 1 pO3UMHOM (DJIOKYJIIHTA Y BIJCTIMHUKAX.

TakuM YHHOM AOCHIKEHHS CTaHy HABKOJHUIIHBOTO CEPEIOBHINA, a TaKOX
pO3po0OKa 11070 3MEHIICHHS HETaTUBHOI Ji1i COJSHUX MIANMPUEMCTB HA JIOBKULIS €
aKTyaJlbHUM 1 HeoOxigHuUM mia Ykpainu. Mera poOGotu: 1) aHami3 BIUIMBY Ha
HABKOJIUIITHE CEPEJIOBUIIE COJICMIAMPUEMCTBA 3 BHPOOHMIITBA BaKyyM-BUIIAPHOT
KYXOHHOI coji; 2) po3poOka 3axo[liB /I MOKpAIIEHHS CTaHy HaBKOJIHUIIIHBOTO
cepenoBuia. OO0’€KT MOCTIIKEHHS — OXOpPOHA HABKOJUIIIHHOTO CEpPEOBHINA Ha
COJICTIITPUEMCTBI 3 BUPOOHHUIITBA BaKyyM-BHIIAPHOI KYXOHHOI COJIi; MPOIIECH, IO
MPOTIKAIOTH TP aHaIi31 PO3COJIy HAa BMICT OCHOBHO1 PEUOBMHU Ta JIOMIIIOK METOIOM
COHOJIFOMIHICIICHTHOT crekTpockomii. [IpeaMer MOCHIKEHHS — TMPOIECH IIOJ0
yTHITI3a111i MATKOBUX PO3COJIIB, @ TAKOXK METOJIU MO0 JKBIAAIT «O1TUX MOPIBY.

PesynpTaTt poOoTu Ta iX HOBH3HA. lIpoBeneHi MOCHiKEHHS Ta PO3pOO0IIeHI
pEKOMEHAITIi 11010 3MEHIIIEHHS. HeTaTUBHOTO BIUTMBY MiINPHEMCTB 3 BUPOOHHIITBA
BAaKyyM-BUITAPHOI KyXOHHOI COJIi Ha JOBKULIL. Brepiie po3po0sieHO MpUHITUIIOBO
HOBY aBTOMATHYHY TEXHIYHY CHUCTEMY 3 BHKOPHUCTAHHSIM COHOJIOMIHICIICHTHOI
CIIEKTPOCKOMIT JJIsI MiABUIIIEHHS PiBHS O€3MeKH BaKyyM-BUIIapHOTO amaparty. Lle nae
3MOTY MIJABUIIMTH pIBEHb O€3MEKH eKCIUTyaTalii BaKyyM-BHUIIAPHUX amnaparis.
Po3pob6neno aBTOMATUYHY TEXHIYHY CUCTEMY 3 BUKOPHCTAaHHSM
COHOJIFOMIHICIICHTHOI CIEKTPOCKOIIi ISl MIABUIICHHS pIBHA O€3MEeKH BaKyyM-
BUITAPHOTO amaparty. [liAroToBneHa 3asBka Ha KOPUCHY MOJIeNb Ha COCIO Ta mpuiiaa
JUTSI T IBUIIICHHSI PIBHS O€3MEKH OTPUMAaHHS BaKyyM-BUIIAPHOT KyXOHHOT COJII.
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YIOCKOHAJIEHHSI OPTAHIBAIIIMHUX 3AXO/1IB TA TEXHIYHUX
3ACOBIB OO0 MOKPALHIEHHSA YMOB ITPALI TA HIIBULLIEHHSA
BE3NEKHW MPOAYKIII MOJIOYHOI T'AJTY3I
baknanos O.M., 0.x.1., npog.,
Puuax M.M., 3006ysau euwoi oceimu 0py202o pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Ha TenepimHiii yac Ha YKpaiHi MO PiBHIO 1HBECTHIIIM Ta IO TEMIIaM PO3BUTKY
cepen MANPUEMCTB XapyoBOi Tady3l Ha MEPIIOMY MICTI 3HAXOJATHCS MOJIOYHI
mignpueMcTBa. HallbimbmuMu TeMIiaMu PO3BUBAETHCS MOJIOYHA Taly3b y 3aXimHii
VYkpaiHi, Ky 3a BUCOKY €KOJIOT1YHICTh HA3UBAIOTh Y KpaiHchkoto [1IBetiapieto.

Opnak, TpW [IHOMY MOJIOYHI MIAMPUEMCTBA - 1€ OJHA 3 HAWOUIBII
TpaBMOOpMYyIOUMX Taly3edl B VYkpaiHi. ['0J0BHA MNPUYMHU ILOTO TIOJIATAE B
JUHAMIYHOMY 3pOCTaHHI CaMUX TMIANPUEMCTB TPU HEIOCTaTHINM  KUIBKOCTI
KBaTi(hiKOBAaHUX POOOUMX KaJIpiB Ta €HEKTUBHUX YIIPABIIHIIIB.

Takum uymHOM, po0OOTa, IO MPHUCBSIYEHA YJIOCKOHAJICHHIO OpraHi3alliiHuX
3aXO/IB Ta TEXHIYHMX 3acO0IB IIOAO MOKPAIIEHHS YMOB Tpaill Ha MiIIPUEMCTBAX
MOJIOYHOI raiy3i 1 po3poOil TeXHIYHMX 3aXOIB MO IiJIBUIEHHIO PIBHS Oe3meKu
MPOJIYKIIIi MOJIOYHOT Tally3l € aKTyaJIbHOIO 1 HEOOX1THOIO JIJIsl YKpaiHu.

Meta poGotu: 1) yIOCKOHAJIGHHS OpraHi3alliiHUX 3aXO/iB Ta TEXHIYHUX
3aco0iB MI0JI0 TMOKpAIEHHS YMOB Tpalli Ha MiANPUEMCTBAX MOJOYHOI ramysi; 2)
pO3p0O0Ka TEXHIYHMX 3aXO[IB MO MIJBUIIEHHIO PiBHA O€3MEKH MPOIYKLII MOJOYHOI
rampysi.

OO0’€eKT TOCIIKEHHS] — OXOPOHA Mpalll 1 0e31meKka NpoayKIii Ha MiINPUEMCTBAX
MOJIOYHOI ramty3i.

[Ipenmer moCHIPKEHHS — 3aXOAM MO0 BIOCKOHAJICHHS OXOPOHU TIpari i
MIBUILEHHS PIBHA O€3MEeKU MPOAYKIIT Ha MAMPUEMCTBAX MOJIOYHOI ramy3i YKpaiHu.

Pesynbpratn pobotm Ta ix HoBH3HA. [IpoBeneHi cucTeMaTH4HI JOCIHIIKCHHS
I0JI0 OCOONMMBOCTEM Oe3meku mpail Ta Oe3MeKdu MPOIAYKIii Ha MiAIPHEMCTBAX
MOJIOYHOI ramy3i.

BukonaHo anaii3z TpaBMaTU3My Ta 3aXxBOPIOBAHOCTI Ha IMiJMPUEMCTBAX
MOJIOYHOI Tally3i 3a OCTaHHI TpW pOokH. [loka3aHO 3MEHIIIEHHS TpaBMaTHU3MYy Ta
3aXBOPIOBAHOCTI, IO MOSICHIOETHCS 30UIbIIEHHAM (PiHAHCYBaHHS WIOJO0 OXOPOHH
mparl Ta 3J0pOB’s MPALOIOYMX Ha MiANPUEMCTBAX MOJIOYHOI ramy3i.

Bnepmie mnpoBeneHi cUCTEMATW4HI JOCHIKEHHS I0JI0 BUKOPUCTAHHS
OHOYACHOi il HAJABHUCOKOYACTOTHOTO YJIBTPa3BYKy Ta YJIbTPa3BYKy HH3BKOT
4acTOTU JUIsl 1HTeHCU(IKaIii MOKpPOi MiHepalli3alii MOJIOKOIPOAYKTIB MPHU po3pooii
METOJMKN BU3HAUYEHHSI PIBHS O€3MEKU MOJOKONPOAYKTIB. 3alMpONOHOBAHO MEXaHI3M
Tii yIbTpa3ByKy.

Po3pobrniena excripecHa METOMKA OIIHKU PIBHS O€3MEKHU MPOIYKITT MOJIOYHOT
ranysi. [ligroroBnena 3asBka Ha KOpUCHY Mojnenb «CrociO OIiHKM piBHS Oe3meKu
MOJIOYHOT MPOAYKLID».
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OXOPOHA IMPALI TA JOBKILJUJIA I YAC PO3TAIIYBAHHSA YACTHUH
TA IIAPO3AIJIIB HA TOJITOHAX TA I YAC TPOBEJIEHHSA
HABYAHDb TA 3AHSATDH

baknanos O.M., 0.x.1., npog.,

Dininosuy C.0., 3000y8au 8uwoi oceimu 0py2o2o pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

AKTyalbHICTh JaHOI poOOTH MOB’s3aHA 3 HEOOXIIHICTIO MOKpAIEHHS CTaHy
OXOpPOHM Tpalli Ta JOBKULIS MiJl Yac pO3TAallyBaHHS YacTHH Ta MiAPO3AUTIB Ha
MOJTIrOHAX Ta TIiJ] 9ac MPOBEACHHS HaBYaHb Ta 3aHSATh.

Merta pobGoTu: aHami3 CTaHy OXOpPOHHM TIparli Ta JOBKULIA TIiJ dYac
pO3TarTyBaHHS YaCTHH Ta MiAPO3AUTIB Ha TOJITOHAX Ta i Yac MPOBEJCHHS HaBYaHb
Ta 3aHSTh.

OO6’ekT AocCHiJKEHHST — Oe3rneka BiIMCHbKOBOCIYKOOBIIIB Ta JOBKULISA TPH
HaBUYaHHAX Ha TOJIITOHAX.

[Tpeamer mociKeHHs — cTaH O0€3IeKH BIICHKOBOCITY)KOOBIIIB Ta JOBKIUIS I
4yac po3TallyBaHHS YacCTHUH Ta MIAPO3LIIB Ha TMOJIrOHaX Ta IiJl Yac MPOBEICHHS
HaBYaHb Ta 3aHSTh.

PesynpTaTtn poboTu Ta ix HoBM3HA. [IpoaHanizoBaHi 3aXx0au OE3MEKH IiJ] Yac
BIMICHKOBUX 3aHATHh B YMOBaXx IOJIITOHY.

[TokazaHo, 1m0 HaWOLIBITY yBary mnpoOiemMaM O€3MeKU BiCHKOBOCIIYKOOBIIIB
CIi NPUAUINTA TpH NpoBeAeHHI: 1) OoioBHX CTpuUIbO; 2) MaHEBpIB yHOUl;, 3)
MaHEBpIB Y TIPCHKUX YMOBaXx.

PekomeHoBaHl crneniajgpHl 3axoaud O€3NeKH TMpU MEepeBE3€HHI BIHCHK
3QJII3HUYHUM TPAHCIIOPTOM, IO TIOB’SA3aHO 3 MOMKJIMBICTIO CaMO CITajJaXxyBaHHSI.
PexoMeH10BaHO TIPOBECTH JOJATKOBI 3aHATTS 3 OCOOOBHMM CKIJIQJIOM IOJO TacCiHHS
MOKEXK Y PyXOMOMY CKJIaJIl MOi3/iB, 0COOJMBO B yMOBaX TPCHKUX TYHEIIB.

Hamu 3ampornonoBana HOBa pe4oBHHA — J00aBKa J0 BOJM JJIsl TACTHHS MOXKEX
Ha(TOMPOIYKTIB Ta NESIKUX BHUJIB BUOYXIBKM — CHEIllaIbHUI 3MOYyBad HACTYITHOTO
CKJIaJy: alKUICyIh(OHAT HATPIIO: OKCHJ KPEMHII0 TOHKO PO3MOPOIIECHUN (JiameTp
gactok MeHm 10° MM) y BimmoBigHoMy criBBiHomreHHi. ITiAroToBIeHa 3asBKa Ha
KOPUCHY MOJIEJb.

[loka3aHo TakoX, LIO MIJ Yac NPOBEIEHHS BIMCHKOBUX 3aHATh B YMOBAX
MOJTITOHY BinOyBaeThes WOTo 3a0pymaHEeHHS. J[71s TOBEpHEHHS 3€MeIb 0 HApOIHOTO
rocrofapcTBa HEOOXiTHO TPOBOAWTH PEKYJbTHBAIiI0O 1 Memiopamio. [lpwu
3a0pyJHEHHI Ha(TONMpPOAYKTaMH 3€Melb HEOOXITHO 310paTH OCHOBHY YaCTHUHY
HaQTOMPOAYKTY 3 TIOBEpPXHI TPYHTY 3a JIONOMOIOI pI3HUX abcopOyrodux
MarepiaiiB — TUpcH, Topdy, Kepam3uTy Tomo. Jlani HEoOXiHO BUKOPHUCTATH
010J10T19H1 3aCO0M OYUCTKH.

[Tpu mpoBeneHH1 yu60BUX CTPUIHO CiIij 310paTh 3amuIIKK BiJ OO€nmpHIiaciB Ta
BiAnpaBuTu iXx Ha ytumizamito. st npuennanus 1o HATO VYkpaini ciig mOoBHICTIO
MepPEeNTH 10 CHeriaabHuX ekosoriunux HopM kpain HATO.

Takoxx Hamu po3poOJIeHa creriaabHa XapdoBa J00aBKa MJIsI BiMCBKOBHX
«ConpoBa cymim BilicbkoBay. [lonana 10 YkpnateHTy 3asiBKa Ha KOPUCHY MOJIEIb.
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CAHITAPHO-TITIEHITYHA OIIHKA HNIJITPUEMCTBA OJIIHHO-
"KIUPOBOI T'AJTY3I TA PO3POBKA 3AXO/IB IO NIJIBUIIIEHHIO PIBHS
BE3INEKU BUPOBHUILITBA

baxnanosa JI.B., k.x.1., oou.,

beskposna A.0O., 3000y6au suwoi oceimu dpy2o2o piens,
Hasuanvno-nayrxosuti npogeciiino-nedazociunuii incmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

CaHITapHO-TITIEHIYHA OI[IHKA MIANPHEMCTBA Mae OaraTOrpaHHHUM XapakTep 1
HepeILGaqae' l)caHiTapHo-ririeHquy OILIIHKY pO3TalIyBaHHs HiANpUEMCTBA; 2)
CaHITapHO-TITIEHIYHY OI_IIHKy BHyTleIHBOFO cepeoBHIIa M ITPUEMCTBA: HOBlTp}I
poOouoi 30HH, napaMeTp1B OCBITJICHHSI 1 MIKpOKJIiMAaTy, n06yTOBI/1x MIPUMIIICHB,
MATHOT BOAM Ta 1Kl 10 BXUBAIOTHh MPAIIBHUKH, OCOOMCTOI TITiEHN TPAIIO0UnX; 3)
CaHITApHO-TITIEHIYHY OIIIHKY HaBKOJHUIIHBOI'O CEPEJIOBHINA Ta HOTO BIUIMB Ha
MPAITIOIOYUX 1 Ha TPOYKIIIIO MIAIPUEMCTBA; 4) CaHITAPHO-TITIEHIYHY OI[IHKY CUCTEM
3a0€3MeUeHHs MIIMPUEMCTBA: CUCTEMH KOHIUOIIIHYBaHHS, CHCTEM BEHTWJIAIT Ta
OTMAaJICHHS; 5) CaHITapHO-TIT1€HIYHY OLIHKY MPOAYKIIIT MANPUEMCTBA.

Ha remepimHili Yac HEIOCTaTHBO JIOCTIHKEHO BIUIMB PI3HOMAHITHUX
cnenu@iuHuX BUPOOHWYMX (AKTOPIB HA CaHITAPHO-TITI€HIYHE OJaronoxyqus
MIIPUEMCTB Ta Ha CTaH 370POB’S MPAIIBHUKIB 1 SIK pe3yjbTaT — HA CTaH OXOPOHH
mparl Ha MiJNPUEMCTBAX OJIHHO-)KUPOBOI Tairy3i. TakoX HEAOCTATHHO JOCIIIKEHO
pPIBEHb TOKCUYHUX €JIEMEHTIB y IPOAYKIIi OJIHHO-KUPOBOI Taily31 4Yepe3 BIACYTHICTh
METOJIMK €KCIIPECHOTO aHaIi3y OJI1M Ta )KHUPIB HA BMICT TOKCHUYHUX €JIEMEHTIB. TakuMm
YUHOM, po0OTa, IO MNPUCBAYEHA aHaji3y OCOOJMBOCTEH CaHITAPHO-TIT1€HIYHOT
OI[IHKM CTaHy MHiJIPUEMCTB OJIMHO-KUPOBOI Tally3l Ta poO3poOIl OpraHizamiiiHux 1
TEXHIYHMX 3aXO/I1B 100 MiABUIIEHHS PIBHS O€3MEKU € aKTyaJIbHOO ISl Y KpaiHu.

Meta pob0oTH — caHITapHO-TITi€HIYHA OIIHKA MIAMPUEMCTB OJIIMHO-KUPOBOI
rajy3i Ta po3poOKa OpraizalliiHUX 1 TEXHIYHUX 3aXOMIB MO TMiJBUIIECHHIO PIBHA
oesnekn. OO0’€KT MOCHIUKEHHS — CaHITapis Ta Tiri€eHa mpail Ha MiAIpHEMCTBaX
OJIIHHO-XKUPOBO1 ramy3i. [Ipenmer mocnmiKeHHS — BIOCKOHAJIGHHSA caHiTapii Ta
ririeHau mpari Ha iJIpHUEMCTBAX OJIMHO-)KUPOBOI rainy3i YKpaiHu.

Pesynpratn pobotm Ta ix HOBH3HA. IIpoBeneHi cucTeMaTH4HI JOCIHIKCHHS
1010 CaHITAPHO-TIT1€HIYHOT OIIIHKHY MIAMPUEMCTB OJIIHHO-)KHPOBOT TaTy3l.

Bnepmie mnpoBeneHi cHUCTEMATW4HI JOCHIKEHHS 100 BUKOPUCTAHHS
HaJIBUCOKOYACTOTHOTO YJbTPa3BYKY JJIsi 1HTEHCU(IKalll KHUCIOTHOI eKCTpakKiii
KUPIB Ta OJIIA MPHU PO3pOOIl METOAMKU BU3HAYEHHS PIBHS O€3MEKH 1€l MPOAYKIII.
3anmpornoHOBaHO MEXaHI3M il HaJBHCOKOYACTOTHOrO YJIbTpPa3ByKy. Po3polbieHo
€KCIIPECHY METOJMKY OLIHKM piBHS Oe3neku NpoAyKili omiiiHoi ramysi. [logana
3asiBKa Ha KopucHy monenb «Crocid Bu3HaueHHsA Oesneku omii». [lokazano, mio
BUKOPUCTAHHS Y TEXHOJIOT1i BUPOOHHUIITBA OJI1M TOKCHYHUX OPTaHIYHUX PO3UMHHUKIB
MO’K€ TIPU3BECTH JI0 HAKOMMMUYEHHS 1X MapiB y MOBITPI 1eXy, 0 BUMArae MiABUIICHOT
yBaru 710 KOHTPOJItO Oe3reku moBiTpsi. Po3poliieHi opraHizamiitHO-TEXHIYHI 3aX01U
11010 3MEHIIIEHHSI HABAHTAKCHHS HA HABKOJIMIITHE CEPEIOBUIIIE.
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MIABUILIIEHHSA PIBHSA BE3IIEKU HA 3AJIIBHUYHOMY TPAHCIIOPTI
TA PO3POBKA 3AXOAIB IIOAO MOKPALHIEHHSA CTAHY OXOPOHH
IMPAIII
baxnanosa JI.B., k.x.1., oou.,
benoycos C.B., 3000y6au suwoi oceimu opy2o2o pigHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inocenepno-nedazociunoi akademii, baxmym

Crenu¢iyHICTh YMOB POOOTH Ha 3allil3HUYHOMY TPAHCIIOPTI, OCOOJMUBOCTI
BUPOOHUYMX TMPOLECIB 3aJTI3HUYHOTO TPAHCHOPTY, CKIAIHICTh Ta PI3HOMAaHITHICTDH
TEXHOJIOT1/, 3HaYHa IIBHJIKICTh MAIIMH 1 MEXaHI3MiB, CKJIaJHICTh 1 IEBHA HeOe3meKa
MPOLIECIB X 00CITYyroByBaHHs BUMAraroTh IPUILISTH OCOOIMBY yBary OXOpOHI Ipaiii.

AKTyanpHICTh pOOOTH BUXOIWTH 13 HEOOXITHOCTI MIABUIICHHS PIBHS OC3MEKH
Ha 3a]i3HUYHOMY TpaHcnopTi. OO0’ €KT AOCHIIKEHHS — OpraHizaliifiHi Ta TeXHIYHI
3aX0JM IO MIJABUINEHHIO PIBHSA O€3MeKH Ha 00’€KTax 3ali3HUYHOIO TPAHCIOPTY.
IIpenmer nocmipkeHHS — OCOOJMMBOCTI Oe€3lMekd Ha 00 €KTax 3alli3HUYHOTO
TPaAHCIOPTY, a TAKOXK 3aXO0/AU LI0J0 MOJIIIIEHHS CTaHy O€3MEeKH.

Pesynbratu pobotu Ta ix HoBM3Ha. IIpoaHanizoBaHo craH Oe3mekH mpaili Ha
3aJII3HUYHOMY TpaHcHopTi YKpainu 3a nepiof 3 auctonaga 2010 poky no aucronan
2020 poky. IlokazaHo, mo craH Oe3meKkW Tmpaill Ha 3aJTI3HUYHOMY TPAHCIOPTI
VYkpainu € 3aaoBUIbHUM. [IpoBeneHI eKCIEepUMEHTANIbHI JOCIHIJKEHHS I10]10
aTectauii podbodoro Micra mamuHicta. [lokaszaHo, M0 yMOBHU Ipall MallMHICTA 3a
pIBHEM IIYMY BIAMNOBIAAIOTH KJiacy yMOB mpari 3.1, 3a Hanmpy>KeHICTIO mparl - Kji1acy
yMoB mparti 3.2; 3a BaxkkicTio mparmi — 1.0, a 3a iHmmmu mokazHukamu — 2.0.
PekoMengoBaHO s 3MEHIICHHS IIKIJJIMBOTO BIUIMBY 30BHINIHBOTO IIyMy Ha
OpraHi3M MOJIIMIIUTH 3BYKOI30JISILII0 KaOIHU YNpaBIiHHS JIOKOMOTHUBY. 11 1bOro
CII PpETEeNbHO TepPMETH3yBaTH JIBepi, BIKHA Ta MICIs J€ pPyXOMl YaCTUHU
MOTPAIISAIOTh Y KaOiHy 3BYKOIOTJIMHAIRHUMU Martepiagamu. J[ias 3MeHIeHHs
HaIpPY>KEHOCTI TPYJIOBOTO MPOIIECY CJIiJI MPOBOAUTH PETYJISIPHI OTJISINM MAIIUHICTIB
MICUXOJIOTaMH, HEOOX1THO TaKOK OPTaHi3yBaTH y MICIAX BIAMOYMHKY JOKOMOTHUBHHUX
Opuraj KIMHATH TICUXOJIOTTYHOTO PO3BAHTAXKECHHSI.

Po3pobneni 3axonuM 100 TIABUINEHHS PiBHSA O€3MEKd TEPEeBE3CHHS
3aII3HUYHUM TPAHCIOPTOM OAaceHOBOI KyXOHHOI coii. Jle HeOesmneka moB’s3aHa 3
MOJIMBICTIO BUAUIEHHS MepKypilo y MeTalbHii (popmi. Mepkypiii y MeTUIIbHIN
¢dbopmi mae y 100 pasiB O1IbIILY TOKCUYHICTh HIXK MepKkypiil y HOHHIN Gopmi (+2).

Po3poOneHa cremialibHa KyXOHHa CUIb JJi MOKPAIEHHS CTaHy 3J0pOB s
MAaIIMHICTIB JOKOMOTHBIB B YMOBAaX BIPYCHOTO OTOYEHHS Ta 3HAYHOTO (PI3UYHOTO Ta
MICUXOEMOLIIMHOTO HaBaHTaKEHHs. Jlo ckilaly KyXOHHOI COJii BBEJIEHI CIELIalibHI
pPOCIIMHHI J00aBKH, IO CHPUSIOTH MIJBUIIEHHIO IMYHITETY, MOKPAIIEHHIO 30pY,
MICUXOEMOIIIMHOTO CTaHy, PO3yMOBOi MISJIBHOCTI Ta HIBUAKOCTI INCHXOMOTOPHHX
peakmiii. [lama KyxoHHa ciTb po3poOiieHa Yy CHIBaBTOPCTBI 3 (haxiBUSAMH
3QJII3HUYHOTO TPAHCIOPTY, IO MAalOTh MPAKTUYHHUI JOCBIA pOOOTH MaIuHICTa 1
TeopeTuyHi 3HaHHA. [loaHa 3asBKa Ha KOPUCHY MOJIENb.
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OCOBJIUBOCTI T'ACIHHA ITOXKEXK HA 3AJIIBHUYHOMY
TPAHCIIOPTI TA PO3POBKA 3AXO/IB I1OJ10 NIJIBUIIIEHHS MOT'O
E®EKTUBHOCTI
baxnanosa JI.B., k.x.1., oou.,
benoycosa F0.A., 3000ysau suwoi oceimu opy2o2o pisHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

[IpormoHyeEMO yIOCKOHAIUTH TAaKTUKY TaCiHHS TMOXEX Ha 3alI3HUIHOMY
TPAHCIOPTI. 3 aHami3y JITepaTypHUX [JaHUX 1 JAaHUX JIEPKABHOI CTATUCTUKH
BUXOJHTh, IO HAWOUTHIT €(EeKTHBHUM JUIsl TAaCIHHS TOXEXK Ha 3aJi3HUYHOMY
TPAHCIIOPTI € BHUKOPUCTAHHS CHEIIAIbHUX TMOXKEeXHUX Moi3aiB. OmHak, 3riHO 3
MOJIOKEHHSIM TIPO TMOXKEXKHI MOi3/1M, BIANPABICHHA MOXKEXHOTO MOTATY 31 CTaHLIi
JUCIIOKAIl] TOBUHHO MPOBOAUTHUCH HE mMi3Hilme 20 XBUJIMH 3 MOMEHTY OTpPUMAaHHS
YeproBUM IO CTaHIII HAaKa3y Ha BIAMPaBICHHS MOXKEXKHOTO Moi3da, a MpUOYyTH 0
MICTa MOXKEXKI1 3T1THO TOTO K MOJIOKEHHS TTOKEKHUN MOTAT MMOBUHEH HE MI3HIIIEe HIXK
yepe3 1,5 roauHu micng BiAmnpaBlieHHs. K Moka3dye aHalli3 HaBiTh HaBEJCHUX
CTaTUCTUYHMX JIaHUX 32 TaKUX YMOB MOXXEKHUM TOTIr uyepe3 1,5 ToauHu 3/1aTeH
JKBIAYBaTH TUIBKM HACHIJIKM TOXEXi, a He caMy mnoxkexy. Ha Hamy nymky e
MOB’SI3aHO 3 THM, IO CHEIIalibHI TOKEXHI MOoi31 YKpaiHU HEe MalOTh JIOKOMOTHUBIB.
JIOKOMOTHB BUIAETHCS MMiJI TIOKEKHUH IOI3 TUIBKU IICIsS OTPUMAaHHS HAaKazy Ha
Horo BiampaBieHHs. A 11e 3aliMae 6arato yacy. KpiMm Toro, B IKOCTi JIOKOMOTUBY J1JISI
MOKEXKHOTO TOTATY MPUYCIULIIOTh TOH JIOKOMOTHB 1m0 € abo Ha CTaHIii
3HAXOJ[PKEHHSI CIEIIaIbHOTO TOXKEXKHOro Moi3ay abo maneko 3a ii Mexamu. Kpim
TOTO MpHU TMOXKEKI PYyXOMOTO cKiaay Ha enekrpudikoBaniit gopo3i HEBAXKAHO
BUKOPHCTOBYBAaTH CaM€ CIICKTPOBO3 Yepe3 MOKIWBE BIAKIIOUCHHS EJICKTPUKH.
[IpormoHyeMO OCHACTUTH KOXXKHUW TOXKEKHHUH O3] CIELialbHUM TEIUIOBO30M.
Takox peKOMEHAYEMO 3HAWTH TpOINl AJisi MPUAO0AHHS CIEIIaJbHOTO MMOKEKHOTO
notTsary BupoOHunTBa HiMeuunnu a6o IlIBetimapii. IX TONIOBHOIO BiI3HAKOK Bif
ICHYI04YOi TeXHIKM B YKpaiHl € Te, 0 KOXXHUW BaroH €BPOMEHCHKOTO MOKEKHOTO
MOTATY € aBTOHOMHHMM 1 MOKE TPAaIIOBAaTH MO CHCTeMl 0aratbOX OJMHUILL, IO
J03BOJISIE  TIOXKEXKHOMY TOi3ly THYYKO 3MIHIOBaTH CBiil coctaB. Baron s
MOXKEKOTACIHHS MAa€ Ha JaxXy BOJIOMETHY MOMITY, YIIPABIIHHS SIKOIO MOKE BECTUCH 3
kaOiHu BoAisl. MOTOpHUM BIJACIK 3 JMU3EIBHUM JBUTYHOM [IJIi TIPUBEICHHS B JIiIO
BOJISHOTO HACOCY, 110 BCTAHOBJIEHUM Ha 1HIIIOMY KIHI[l TPAHCIOPTHOIO 3aco0y Ta
nucTepHy, o Bminrye 50 M * Boau. KpiM TOro, KOKHHUI MOTAT MICTUTh aBTOHOMHUM
pATYBaJIbHUN BaroH [JIsi pPO3MIIICHHS BPSATOBAaHUX, TaKUil BaroH OCHAICHHM
CICLIAIPHOK CHUCTEMOI (UIBTPYBAHHS TOBITPsA. Y TaKOMYy BaroHi MOXJIMBO
PO3MIIIICHHS BPATOBAaHUX Ha CIEIIAIbHUX HOCUJIKaX, CUJISIYl Ta CTOSYI.

[IpomonyemMo 171t TaciHHS JIETKO3AMMHUCTHX PEYOBHH BHUKOPHCTOBYBATU
CHeliaJIbHUN 3MOYyBay - alKUICYIb(OHAT HATPIIO - OKCHJI KPEMHIIO y BIJMOBIIHOMY
ciiBBigHOmeHHI. [Ipu womy, Ha koxHi 100 mitpiB Bogu cmin gomaBatu 2,0-2,5 Kr
Takoro 3MouyBaua [linrorosnena 3asBka Ha KOpUCHY MoAesb. E(peKkTHBHICTh TaciHHS
MOKpPAIIyeThCs y 3-4 pa3ul mpy 3MEHIIICHHI KUTBKOCTI BOJM Y 2-5 pas.
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AHAJII3 BIIVIMBY HA HABKOJIMIIIHE CEPEJOBUIIE TEC TA
PO3POBKA 3AXOIB IIOJ0 NOKPAIIEHHSA CTAHY
HABKOJIMIIHbBOI'O CEPEJOBHLIA
baxnanosa JI.B., k.x.1., oou.,
byeaenxo T.1., 3006ysau suwoi oceimu 0py2020 pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Haii6inpiny mkoy eKoJorii HaBKOJUIIHIX perioHiB 3aBaatoTh TEC, ocobnuBo
Ti, IO TIPAITIOIOTH HA BUCOKO 30JIbHOMY BYT1JLII.

B xozi BukoHanoi po0oTu OyB MpOBEICHUI CUCTEMHUI aHaji3 CTaHy BUKHUIIB
TEC B atmocdepy, rigpochepy Ta mitochepy. 3anpormoHOBAaHO HOBY CXEMY OYHCKU
ctiuaux Bog TEC 3 BUKOpHUCTaHHS YIbTPa3BYKY.

Takoxx Oynu TpoaHai30BaHi NPOOM TMOBITPS HA BMICT TOKCHYHHX 1
010aKTUBHUX KOMIIOHEHTIB Ha TEPUTOPIi CTAHI1 1 y 30HAaX BIUIUBY CTAHIIII.

Byno BCTaHOBJIEHO, MO0 BMICT TOKCHMYHUX KOMIIOHEHTIB y 30HAX BIUIMBY
BIIMIOBI A€ AIFOYUM IPAaHUYHO JOIMYCTUMHUM KOHIICHTPAITISIM.

Opnak, mpu CUJIBHUX TOpPUBax BITPY BiAOyBaeThcsi He3HauHe (1m0 10%)
nepeBunieHHss ['JIK nuiny y paifoHax posrtamryBaHHS 30JI0CXOBHIN. MicieBe
HACEJICHHS CKapKUThCS Ha 3allUJICHICTh MOBITPSI.

J{nst 3HOKEHHS 00’ €MiB BUKUIIB TUJTY B aTMOC(hepy MPOMOHYEMO HACTYIIHE:

- 3pOLIYBAaTH BOJIOIO 30JI0B1ABAIM Y aBTOMAaTUYHOMY PEKHUMI KOKHI 2 TOAUHMU;

- IPOBECTH pOOOTHU IIOJI0 3aKPIIJIEHHS 30BHIIIHIX BIJIKOCIB Ta IpeOEeHI0 JaMOu
IIUISIXOM BHUPOIIYBaHHS TPaB;

- 3aKpINUTH BHYTPILIHI BIIKOCH OTOPOIKYIOYOi JaMOH IIapoM OETOHY 3
BUKOPHCTAHHSM IIIJIAKY;

- TEPIOMYHO 2 pa3u Ha JICHb MMOJMBATH 3€JIEHY CMYTY 1 30BHIIIHI BIIKOCH
1aMOU 30JI0B1JIBAITY;

- BHBE3EHHS 30JI0IIJIAKOBUX BIIXO/(IB 3TI3HUYHUM TPAHCTIOPTOM JI0
3aKPUTHUX BYT'UIBHUX IaXT, ajie JUIs I[bOTO MOTPIOH1 CrieliaibHI BaroHH, IKUX B
VYkpaini Hemae.

AHani3 CTIYHUX BOJI MIOKA3aB MEPEBUINECHHS BMICTY TOKCUYHUX KOMITOHEHTIB Y
CTIYHHUX BoAaxX 1 SK pe3ynbTaT — HaOmmwkeHHs a0 piBHA ['JIK koHmeHTpariit
TOKCUYHUX eJeMeHTIB y BojaocxoBuilli TEC Ta mnepeBUIIEHHS PEKOMEHIYEMOTO
BMICTY 010aKTUBHOT'O €JIEMEHTY — KOOAIbTY Yy KOJIOSA3HIN BO/II.

PekoMeH/I0BaHO BCTAaHOBHWTH JOJATKOBY CHCTEMY OYMINCHHS CTIYHHX BOJ —
61ockpyoep.

AHaJli3 TPYHTIB TOKa3aB ixHIO BianoBiaHicTe gitounMm ['JIK. Opnak, crifg
3a3HAYUTH, 110 PE3yJbTaTh BHUMIPIOBAHb BMICTY TOKCHYHHMX €JEMEHTIB XOY 1 He
nepesuiytots ['IK, ane 3HaxonsaTecs B goctatHiid OnmusbkocTi. Ha Hamy aymky
BpaxyBaHHS HAIMX MPOIMO3UIIN MPU3BEAE JO0 TMOKPAIICHHS E€KOJOTIYHOTO CTaHy
HABKOJIUIITHLOTO CEPEIOBUIIA B IIJIOMY 1 3MIHUTh JAWUHAMIKY 3 MIIBUIICHHS BMICTY
TOKCUYHUX €JIEMEHTIB Ha MOCTYIOBE 3MEHIIICHHS.
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YAOCKOHAJIEHHSA TEXHOJIOI'I TACIHHA IMMOXKEX TA
IPOBEJIEHHSI ABAPIHHO-PATYBAJIBHUX POBIT HA
HIAITPUEMCTBAX EHEPTETHYHOI TAJTY3I
baxnanosa JI.B., k.x.1., oou.,
I'ypros O.B., 3000y8ay suwjoi oceimu 0py2o2o pisHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmwym

3amaya cucteMu O€3MEKM EHEPreTHYHoi Taiy3i: 1)0esmeka mnepcoHaiy;
2)0e3mexka HaBKOJUITHBOTO cepefoBHINa; 3) Oe3reka 0O0JIaqHAHHS CHEPTreTHUIHUX
00’ €KTIB.

3BUYaiiHO, 10 po0OOTa MOKEKHUKIB, SIKI MOXYTh OyTH 3a/isiHI Ha TaciHHI
TakuX HeOe3MeuHuX O00’€KTIB BUMarae ocoOJMBOi (PI3UYHOT Ta TCHUXOJIOTTYHOI
niAroToBKU. Bimomo, mo poboTta B ymMOBaxX INCHUXOEMOIIIHHOTO HAIPY>KEHHS MOXKeE
IPU3BECTH 10 3aXBOPIOBAHHS Ha TINEPTEH31I0, 10 CYHNPOBOIKYETbCA HAIMIPHUM
3TYIICHHSIM KpOBI 1 MOXX€ TPHU3BECTH N0 IHCYIBTIB. J{OCHiJKEHHS Yy TMepeoBUX
KpaiHax mokazaju, 1o Oubir 40 BiICOTKIB KOJHUIITHIX IMOXEXKHUKIB HE JOXKHBAE 0
60 pokiB. DaxiBlll 1€ MOB’SA3YIOTh 3 HAAMIPHUM (I3UYHUM Ta MCUXOEMOIIHHUM
Harnpy>keHHsaM. Ha Hamry g1yMKy 11€ CBIIYUTh MPO HEOOXITHICTh MPUITICHHS O1IBIIOT
yBaru noxexxuukaM. Lle 1 pobora ncuxosoris, crieniajibHe TPEHYBAaHHS Y MOEIHAHHI
31 choeulaibHUM XapuyBaHHsAM. OcoOnuBy yBary ciifi HOPUAUIMTH CIHEUIaJbHUM
Xap4yoBUM J0OaBKaM.

Mera poGotu: 1) yIOCKOHAJEGHHS TEXHOJIOTii TaciHHA TMOXEX Ha
MIJIPUEMCTBAX E€HEPreTUYHOI Traiy3l; 2) yJOCKOHAJEHHS TEXHOJIOTIl MpPOBEIECHHSA
aBapiiHO-pATYBaJbHUX pOOIT Ha NIANPUEMCTBAX €HepreTuyHoi ranysi. 06 ‘ekm
00Cni0XcenHs: — OpraHi3alliiiHl Ta TEXHIYHI 3aX0AM MO MIJIBUILIEHHIO PIBHS O€3MEKH Ha
00’€KTax eHEepreTUYHOI ramysl. [IpeaMer MoCHiKeHHs] — TEXHOJIOTIT TaCiHHS MOXKEX
Ha 00 €KTaXx EHEPreTHYHOi Tally3l, a TaKOoX 3aXOAW MO0 TMOJIMIIEHHS CTaHy
MIPOTHUIIOKEKHOT OE3MEeKH.

PesynpTaTtu pobotu Ta ix HOoBM3HA. 3a 10 pokiB 3 muctomana 2010 poky 1o
muctonan 2020 poky MOXKeXi B €HepreTHYHIN ramy3i Ykpainu cranoBuiu 33 % Bia
3arajbHOI1 KUIBKOCTI MOXKEX, a 30MTKUT ckianu Outbi sk 60 %. lana indgopmarris
MOKa3y€e€ HEOOXIIHICTh MPUIUIATH OUIBbIy yBary MiATBEPKYE HEOOXITHICTh
OPUIIIATH TiABUIICHY yBary CTaHy IPOTUIOXKEXKHOI OE3MeKH Ha EHEePreTUYHHX
o0'ektax. Po3pobiieHa cnenianbHa KyXOHHA CUTb 3 MOHM)KEHOK KUIBKICTIO XJIOPUIY
HATPIIO, 1[0 MICTUTh KOMIOHEHTH POCIUHHOTO MOXOHKEHHS, 10 3JaTHI 3MEHIIUTH
noTpedy MioKapay B KHCHI, MIJBUIIMTA BUTPUBAIICTH OPraHizaMy 10 (I3UYHUX Ta
MICUXOEMOLIMHUX HaBaHTaXEHb, HOPMAJI3yBaTU apTepialbHUN THUCK Ta 30UIBIIUTH
yBary. [logana 3asiBka Ha KOPUCHY MOJEITb.

3anponoHOBaHO YAOCKOHAJIWTH TakTUKy TraciHHs noxex Ha TEC. Hamu
3alpONOHOBAHO JUIsI TaClHHA Ma3yTy Ta BYTUIBHOTO MWy BHKOPHUCTOBYBATH
cnenianbHui 3MouyBau. [Ipu yomy, 3aBasku HasBHOCTI [TIAB + Si0O; kinbkicTh Boau
JUIA TaciHHS BYTUIBHOTO NWJIy MOKe OyTH 3MeHIIeHa y 3-5 pa3siB, a AJisl TaciHHS
Ma3yTy y 3-6 pasiB. IligrotopneHa 3asiBka Ha KOPUCHY MOJIEIIb.
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YIOCKOHAJIEHHSI OPTAHIBAIIIMHUX 3AXO/1IB TA TEXHIYHUX
3ACOBIB HIOJ0 IMTOKPAIIEHHSA YMOB IIPALI TA NI IBUINEHHSA
BE3IEKHU TOPI'IBEJIBHOI'O HEHTPY
baxnanosa JI.B., k.x.1., oou.,
Kaninkina T.B., 3000y6au euwoi ocgimu opy2o2o piens,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

3amaua cuctemu Oe3neku ToprisensHoro neHTpy (TII): 1)0e3neka BiaBiyBadiB
Ta mepcoHary; 2)oe3neka oOgaaHaHHS Ta TOBapiB; 3) Oe3meka MO0 HEeIOMyIICHHS
KPaJKOK.

[Ipy dYoMy o0cCOONMHMBY pOJIb Yy CHCTEMI OE3MEKH HAJICKHUTh CHCTEMI
MIPOTHIIOKEKHOT Oe3nekn, 60 mpu nokapax y TL, 3aBasiki CKyIMUEHHIO BEITUKUX Mac
JIIOJIeH, MOYKE MOCTPaXKIaTH 3HAYHA KIJILKICTh MPalliBHUKIB Ta BIABIyBayiB [ICHTPY.

3BUYaiiHo, M0 poOOTa y TAKOMY BUCOKOTEXHOJIOTITYHOMY MiAMIPUEMCTBI SIKUM
€ cyuvacHi TII Bumarae camoBiijayi, 3HAYHOTO TICUXOEMOIIIHHOTO HaIMpPY>KEHHSA
MpaIliBHUKIB IIEHTPY.

Meta pobotu: 1) ymOCKOHAJCHHS OpraHi3aliiHUX 3aXOJiB Ta TEXHIYHUX
3ac001B 11010 TOKpAIIeHHS yMOB Mpaill Ta MiABUIICHHS OE3MEKH TOPriBEIbHOTO
LEHTPY; 2) po3po0Ka CrelianbHOI KYXOHHOI COMI Ui MpalliBHUKIB TOPTiBEIbHHX
LEHTPIB.

OO’eKT MOCIIJPKEHHS — OpraHi3ailiiiHl Ta TEeXHIYHI 3aX0AM MO MiJABUIIECHHIO
piBHs Oe3neku y TLI.

[Ipeamer pochimkeHHss — crtaH Oesmexku y TI[, a Takoxx 3axoau 110110
MOJIIMILIEHHS CTaHy O€3MEeKH.

Pesynpratn poboTM Ta ix HoBu3Ha. [IpoaHamizoBaHi yMOBM THpaili, CTaH
Oe3MeKu mparli Ta MPOTUIIOKEKHOT OE3MEeKH TOPT1BEIBHUX IIEHTPI.

[lokazaHo, 110 craH Oe3mekw TMpail Ta MPOTUMOXKEKHOT Oe3MeKu
TOPTiBEJILHOTO IIEHTPY BIJAIMOBIIAIOTh 3aKOHOJABCTBY YKpainu. I[IpoanamnizoBaHi
npuunan noxkex y T y 2018-2020 (o nuctoman) p.p. [lokazano, mo HaiOiIbIIa
KUIBKICTh TOXEX BigOyBaJlacs BHACTIAOK HeAOAIbCTBA TOCAIOBUX OCIO Ta
HEJI0/IepKaHHS TPAaBWJI TMPOTHUMOXKEXKHOT Oe3meku mpariBHukamu — 30%, Takox
3HaYHa  KUIBKICTh  IOXKEXK  BIAOYBA€ThCS  BHACHIJIOK  BHXOAYy 3  JIaay
enexkTpoobsagHanHs — 25 %, HaBMUCHI mianaiu Ta auBepcii -15 %. Ha iwmm
MPUYMHA  TPUXOIATHCS ~ HACTYIHI:  CaMOBO3TOPSHHS 3 HEBIIOMHUX  Ta
HernependauyyBaHUX MPUYHH, 3aTOPSHHS BHACTIOK Jii COHIYHOTO BUIIPOMIHIOBAHHS,
yaap OnMckaBkM Ta iHII. BceraHoBneHo, mo npauiBHuky TLI mpairoroTh B ymMOBax
3HAYHOTO TICUXOEMOIIIHOTO HamnpykeHHs. [Ipu 1ipoMy dactuHa 3 mpaiorouux (50
%) Mae 3axBOpIOBAaHHS Ha TIMEPTEH3i0 Ta MAa€ HAAMIpHY rycTuHy KpoBi (16 %).
Po3pob6niena crnemnianbHa KyXOHHA CUIb 3 MOHMKEHOIO KUIBKICTIO XJIOPUAY HaTpiio,
[0 MICTUTh KOMIIOHEHTH POCIMHHOTO TOXOJ/KEHHS, M0 37aTHI HOpMalli3yBaTH
T'YCTHHY KPOBI Ta apTepianbHuil TUCK. [lomana 3asBka Ha KOPUCHY MOJIETTb.

Bukonano po3paxyHOK TpoOIeCy MOKIIMBHX CIIEHApiiB MOXEX1 1 MOoKa3aHa
TaK0 MOXIJIMBICTh MICLIEBOT MOYKEKXHOT YACTUHU JIIKBIYBATH MOXKEXKY.

99



PO3POBKA OPTAHIBAIIIMHAX TA TEXHIYHUX 3AXO/IB IIIOJIO
MOKPAIIIEHHSI CTAHY MPOTHUITIOKEXXHOI BE3IIEKHW Y TUTSYOMY
CAJOUYKY

baxnanosa JI.B., k.x.1., oou.,

Manotino JLB., 3000y8au suwoi ocgimu opy2o2o piens,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

JuTsdi  caJouykd Ta O3A0POBYl AWTAYl TAaOOpPH /O 3aKJIagiB MacoBOTO
nepeOyBanHs mrofeil. 3akon Ykpainu Big 30.12.2009 p Ne 384 «IIpo Oesmeky
OyaiBenb 1 Cropya MPU3HAYEHHUX JJII MAcOBOTO TepeOyBaHHA JIIOJIEH» BCTAHOBIIOE
MiHIMaJIbHO HEOOX1JHI BUMOTH J10 OYZiBEIb 3 BOCBMHU BH/IIB O€3MEKH, CEpe/l AKHX Ha
Apyromy Micii (Tiicyis MexaHiuHO1 0e3MeKH ) 3HaXOIUThHCS TOkKeKHa Oe3meka.

3akoH Ykpainu «IIpo mokexxHy Oe3neKy» BIIHOCHUTHh JUTAYl Cagouku 0 I
rpynu MOTEHLIMHO HeOe3neyHuX 00’€KTiB, MJIAHOBA MEpPEeBipKa SKUX 31MCHIOETHCS
mopiyHo cuiamu Jlep>kaBHOi ciay»OM 3 muTaHb mpami Ta Jlep)KaBHOI 1HCHEKIIii
[IMBUIBHOTO 3aXUCTY.

Hamma po0oTta mpucBsiueHa po3poOlii OpraHi3aiifHuX Ta TEXHIYHUX 3aXO0JIIB 10
M1JIBUILIEHHIO PI1BHS O0€3MEKU Yy TUTIUMX CaJ0YKax Y KpaiHu.

Mera pobGotu — po3poOka opraHizallifHUX Ta TEXHIYHMX 3aXOMIB IIO
MIJBUILEHHIO PIBHSA NPOTUIIOKEXKHOI Oe3nmekn y auTsuux cagkax. OO0’ekT
TOCITIDKEHHS — TATSYUN CaZJ0UOK K 00’ €EKT MPOTHUTIOKEIKHOTO 3aXHUCTY .

[IpenMer AOCHIIKEHHS — 3aXOAM IIOAO0 TMOJIMIIEHHS CTaHy MPOTUIIOXKEKHOT
Oe3IeKu y AUTIIOMY CaT0UKy.

Pesynbratn poOoTu Ta ix HOBU3HA. [IpoBelneHI KOMIUIEKCHI JOCIIIKEHHS
II0JT0 MIPUYUH TIOKEXK Y TUTAIUX CaIOUKaX.

BcranoBneHo 1m0 cepei OCHOBHUX MPUYMH MOxex - 30% BUTAIKIB TOMXKEK
B1I0yBaIOTHCS Y€pe3 HECTPABHOCTI €NEKTPONPOBOAKHU 1 eNeKTpoycTatkyBaHHs. 70%
BUIAJIKIB 3arOpsiHHS BUKIIMKAHI HENPUUHATTSIM CBOEYACHHMX 3aXOJIB TOCAJI0BUMU
oco0aMM, BIAMOBITAJILHUMHU 3a 3a0€3MeUYeHHS MOXKEXKHOI Oe3lekH, HemdaIiCTIo
pOOITHUKIB TIpU TATIHHI, KOPUCTYBaHHI €JIEKTPONOOYTOBUMHU TpUIIAJaMH, a 1HOI 1
XaJIATHICTIO B JOTPUMAaHHI BUMOT MOXKEXKHOI O€3MEKH.

BuxopucroBytoun pe3yiabTaTH OO4YHCIIEHb, OTPUMaHl TpU BHU3HAYCHHI
HEOOXITHOTO 1 PO3PAaXyHKOBOIO 4Yacy e€Bakyalli, 3p0o0JICHO BHCHOBOK, WIO
PO3paxyHKOBHM 4Yac eBakyallli Jjrojeid 3 mnpuMimeHHs tp = 1,32 XB MeHIe
HEOOX1HOTO Yacy eBakyalii tHo = 3,8 XB, 0TKe, 3arpo3u JIIOJISIM HEMAE.

BukopucTtoByoun pe3ynbTaTH OOYUCIIECHb IOAO BH3HAYEHHS MOKJIMBOCTI
PO3MOBCIOJIKEHHS MOXKEX1 1 OLIHKK CTIHKOCTI Oy1BEIbHUX KOHCTPYKIIiH, 3p00JIeHO
BHCHOBOK, IOJI0 HAsBHOCTI 3arpo3u OOBAJICHHS HECYYMX KOHCTPYKLIM MiJl dYac
MOXKEXKi. 3ampOIIOHOBAHO KOMIUIEKC TEXHIUYHMX il ISl 301IbIIEHHS BOTHECTIHKOCTI
HECYYUX KOHCTPYKIIIH.

PexomeH10BaHO TakoX MpHUI0aTH MOHA] HOPMOBAHY KUIBKICTh BOTHETACHUKIB
tuny OII-5 Ha 15 %, mo 30UIBIIUTH MOXJIMBOCTI HIOJO TaciHHS MOXex Oe3
BIIKJTIOUCHHS CJICKTPHUKH.
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AHAJII3 CTAHY OXOPOHMU ITPAII Y IUTAYOMY CAJIOUKY TA
PO3POBKA OPTAHIBAIIIMHUX TA TEXHIYHUX 3AXO/IB IO
HIABUIIIEHHIO PIBHA BE3IIEKHN
baxnanosa JI.B., k.x.1., oou.,
Howenko B.M., 3006y8au suwoi ocgimu 0py2020 pisHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

PoGoTta mpucBsiueHa po3poOIll oOpraHizalliiHUX Ta TEXHIYHUX 3aXOJIB IO
MIIBUIIEHHIO PIBHA OC3MEKH y MUTAYMX caToukax YKpaiHu. B skocti 00’ekta s
JOCIIKEHHSI HAaMH 00paHO JOMIKUIPHUN HAaBYAIBHUHN 3aKjIa] KOMIIGHCYIOUOTO THITY,
mutsaunid caiok Ne 24 «Coneukoy», M. baxmyT, Byn. HalikoBckkoro, 0. 81.

Merta pobotu — po3poOka oOpraHizamifiHUX Ta TEXHIYHUX 3aXOJIB IIO
1JIBUIIICHHIO PI1BHS OC3MEKH JITIaXiB Ta MEPCOHANY Y TUTAUYMUX CaJKaX.

OOG’eKT MOCHIIKEHHS — OpraHi3aiiiHi 1 TeXHIYHI 3aXOJHW IO IiJABUIICHHIO
piBHSI O€3MEKHU y TUTIYOMY CaJIOUKY.

[IpenmeTt AOCTiIKEHHS — CTaH OE3MEKH y AUTIYOMY CaJ0UKy, a TAKOXK 3aX01
I[0JI0 TMOJITIIICHHS CTaHy OE3MeKH.

Pesynpratn Ta ix HOBH3HA. [IpoBeneHI KOMIUIEKCHI JOCIHIKEHHS II0JI0
oprasizailii OXOpOHH Tpalll y IUTAYMX cagoukax. BcTaHOBIIEHO 10 cepesi OCHOBHUX
HelllacHUX BUMNaAKiB OJu3bk0o 40% 1moB’s3aHO 3 JIIOACKKUM (DaKTOPOM — HEAOATICTIO
nocagoBux oci0; 10% mnoB’d3aHO 3 TaIIHHAM CIIY>)KOOBOrO MEpCOHANy MpuU
HEJIOCTATHHOMY PiBHI KOHTPOJIIO 31 CTOPOHHU KepiBHULTBA; 10 % - 3 TinepakTUBHICTIO
JIT/IaxiB, K€ HEMOXKIIMBO BpaxyBaTH 4epe3 MEpPErnoOBHEHICTh AUTAYNX canoukis; 40
% BUKIMKAHO TEXHIYHUMHU MPUYMHAMU — HECIPABHOCTI E€JIEKTPONPOBOAKUA Ta
€JIEKTPOYCTAaTKyBaHHS.

Hamu Takox 3amporioHOBaHa pelentypa KyXOHHOI COJIi 3 TOHM)KEHUM BMICTOM
XJIOPUIY HATPIIO, 110 MOXKE OyTH BUKOPHCTaHA y KOMIUIEKCHOMY XapuyyBaHHI JITeH
JUISL TIOKpaIIeHHS CTaHy IMYyHHOI CHCTEMM 1 WIJCWJICHHS 3JaTHOCTI OpraHi3my
JIIOJTMHU TIPOTUCTOSTH BIPYCHUM 3aXBOPIOBAHHSM.

KyxoHHa ciib € €AMHUM XapuoOBUM MPOIYKTOM SKui BxkuBae Oubin sk 90 %
HACEeJICHHS 1 KUIBKICTh SKOTO MOXJIMBO MEpef0aYuT 3 JOCTATHHOIO TOYHICTIO. 3a
HOopMamH BcecBITHBOT oOpranizaiii 370poB’s JIOJMHA TOBHHHA BXHBATH S5-6 T
KYXOHHO1 COJII Ha JEHb, JAesiKi 0coOM BXHMBarOTh 0 10 I KyXOHHOI COJIi Ha JICHb.
Tomy, came uepe3 HACHYEHHS KYXOHHOI COJi HEOOXiTHUMH KOMIIOHEHTaMU
B11I0YyBAa€THCS MPOQiTaKTUKA 3aXBOPIOBAaHb OB’ A3aHUX 3 HECTayero hopay, propy ta
NesKuX BITaMIHIB 1 MiHepamiB. Benuke 3HadeHHA ISl 3AaTHOCTI JIFOJAWHU
MPOTUCTOSITA BIPYCHUM 3aXBOPIOBAHHSM Ma€ CTaH 1 IMYHHOI CHUCTEMH, JIs
MOKpAIICHHS CTaHy SIKO1 BXKMBAIOTh CHELlaJbHI PEYOBMHM MIJACWIIONYl IMyHHY
CUCTEMY —IMYHOCTHUMYJISITOpH. B OCHOBY pO3pOOKH MOCTaBICHO 3a/1a4uy 301IbIICHHS
TepMiHy 30epiraHHs, MOKpPAIICHHS IMyHOCTUMYIOYOi Jii Ta aHTUTINIEPTEH3UBHOI il
MPOQLITAKTUIHOT KyXOHHOT COJI1 3HIKEHUM BMICTOM XJIOPUY HATPIIO.

[TocTaBnena 3amaya BUpIIEHA TUM, 10 NMPO(IIAKTHYHA KyXOHHA CLTb MICTHTh
XJIOPHUJ HATPIiI0, CyXi MOPCHKI BOJIOPOCTI (JTamiHapisi) moaApiOHEH1 10 MUJIOMOIOHOTO
CTaHy, Cyxl KBITH, KOpIHHS Ta JHUCTS exXiHamei MyprmypHOi MOApiOHEHI 0
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NUJIONONIOHOTO CTaHy, CyXMM Kpill 3 HACTYIMHHUM CHiBBIJHOIIEHHSM KOMIIOHEHTIB,
mac.% :
XJIOPUJ HATPIIO Y BUTJISA/II MIBUIKOPO3UMHHOI JIycKaToil KyXoHHO1 coJii 40-50;

CyXa MOpCbhbKa BOJIOPICTh (JlamiHapis) moapiOHEHa

JI0 muIoTo10Horo crany - 10;

CyXl KBITH, KOpPIHHA Ta JIMCTA €XIHamei NypImypHOi TOApPIOHEHI [0

nusionoaioHoro crany — 30-40;

KpiMl CyXHii, moapiOHeHui 10 nmunonoaioHoro crany — 10.

Buxopucranas xjopuay HaTpil0 y BUIVBIAI JIyCKaToi KyXOHHOI —coui
0OyMOBJICHO HACTYIHHUM: JIycKaTa KyXOHHa CUTh 3aBISKH OCOOJMBIN KpHCTATIYHIN
CTPYKTYpl Ma€ OUIbII IIBUAKY PO3YMHHICTH 1 OUNBII COJNEHUN cMak, TOOTO ii
KUIBKICTh Y MOPIBHSAHHI 31 3BUYAaWHOIO CULTIO Moke Oyt 3MeHmieHa. Kpim Toro,
JycKaTa KyXOHHA CLIb HE 3JIKYEThCS IPOTATOM POKY, TOOTO HE MOTpeOy€e BBEACHHS
JI0JTaTKOBHX aHTHU3JIEKYBATbHUX TOOABOK.

Cyxa mopcbka BojopicTh JaMmiHapis mictuth y 100 r 100-120 mr iony.
[lepeBara BojopocTeil mepen IHIIUM HOABMICTHUMH MPOAYKTAMH B TOMY, IO Y
BOZIOPOCTSIX 710 95% #o/ly 3HAXOIUTHCA Yy BUTIIAJIl OPTaHIYHUX CIONYK, 3 sKkux 10%
MOB'A3aHO 3 OUIKOM, 10 Ma€ BAXKIWUBE 3HAYEHHSA, TaK SK 3aCTOCYBaHHS
HEOPraHIYHOTO MOaY HE 3aBXKIU €(PEKTUBHO, 1HO/1 MOXKE MPUBECTH O HETAaTUBHHUX
HACJIIJIKIB , BUKJIMKAIOYH SBUINE «HOAU3MY» (QJIEpTIYHUM HEKUTH, BUCHII). ﬁon, 10
MICTUTBCS Y BOJOPOCTAX, 100p€e 3aCBOIOETHCS opraHizMoM [9]. KuibKicTh BOIOPOCTI
— 10 % po3paxoBaHo 13 HeoOxigHOCTI 3a0e3nedyeHHs BMmicTy Hoxay 3rigHo JACTY
4207: 2004. Cinb KyxoHHa HomoBara. Texuiuni ymosu - (40£15) - 107 % (40£15) -
10" %.Cyxi KBiTH, KOpiHHS Ta JHCTA eXiHauei NypIypHOI MAlOTh CHJIBHHMIA
IMyHOCTUMYJIIOIOUUM epeKT Ta mpoTuBipycHHi edekr. KommoHeHTH exiHaiei -
MoJlicaxapuau - KPOXMAaJlo, IIENIOJIO3M W TeMINEN0NIo3U, I1HYJIIHY 1 MEeKTHHY
JI0TIOMAararoTh OpranizMy 0OpoTHCS 3 BIpycamMH Ta OYHUIIAIOTh TKAHUHH B1J] YpaKEHUX
KJIITUH, OCKIJIbKM CTUMYJIOIOTH BHUpPOOJieHHS T-miMporuTiB 1 30UIbIIYIOTH
AKTUBHICTh OlTMX KpOB'AHUX Tulelb. CyXxuil Kpill BBOJUTHCA B SIKOCTI CMakKOBOI Ta
apoMaTu3yro4oi J00aBKH, 10 3MEHIIYE TIPKUM MPUCMAK COJIed MarHilo Ta Kaliio i
Ma€ LU0 BJIACTUBOCTI MJIS BCHOTO OpraHizMmy mtoauHu. Kpinm € HalKkpaiioro
¢iTon00aBKOIO ISl KOMIUIEKCHUX NPO(UIaKTUKKA Ta JIIKyBaHHI rineptensii. Kpin
MO3UTUBHO BIUIMBAaE€ Ha poOOTY cepls, 3MIIHIOE 1 JIKYE CYIAWHH, PO3IIUPIOE
KPOBOHOCHI CYJIJUHH, 3MEHILIYIOUH apTepiaabHuid TUCK. CIpHsie OUMIICHHIO CYIUH Bij
IIKIJIJTUBUX JKUPIB 1 XOJECTEPUHY, MOKPAITyIO4H MOTIK KpoBi. HaBenena komOiHaltis
KOMITOHEHTIB TPO(MUIAKTUYHOI KyXOHHOI COJII 3 TIOHIKEHUM BMICTOM XJIOPUILY
HATPII0 POOUTH ii MPUCMAK TAKUM SIK 1 3BUYANHOT KyXOHHOI COJIi, TOOTO JItoiUuHA Oyie
BXKMBATH TaKy KUIBKICTh MPOIMOHYEMOi HOMOBAHOT KYXOHHOI COJIi 3 TOHMKEHUM
BMICTOM XJIOPUJY HATpil0, CKUIBKK 1 3BHYAWHOI MOJ0BAaHOT KyXOHHOI COJIi, TPH
IIbOMY KUIBKICTh XJIOpHIY HaTpito, 10 Oyze BXKUBATH JIIOJAMHA 3MECHIIHUTHLCS 1 TAKHUM
YUHOM 3MCHIIUTHCS HETATUBHUNM e(PEeKT BiJ BXKMUBaHHS KyXOHHOI  COJI.
[IpodinakTuyHa KyXOHHI CUIb 3 TMOHWKEHUM BMICTOM XJIOpUAY HaTpilo 3a
MPOTIOHYEMOKO ~ peLENTYypor0 OyJie KOPUCHOW Il MOpOo(iTaKTUKU BIPYCHUX
3aXBOPIOBaHb.
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AHAJII3 CUCTEMMU YIIPABJIITHHA OXOPOHOIO ITPAIII B YUBOBOMY
3AKJAJI TA PO3POBKA OPTAHIBAIIMHUX I TEXHIYHUX 3AXO/IIB
HOA0 NOKPALHIEHHS CTAHY BE3IIEKU ITPAILL

baxnanosa JI.B., k.x.1., oou.,

Yanaux M.C., 3006y8au suujoi oceimu 0py2020 pisHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

AKTyalbHICTh pOOOTH TOB’sI3aHa 3 HEOOXITHICTIO MOKPAIICHHS CTaHy Oe3IMeKu
mpaili B ya00BOMY 3aKJIai.

Merta poboTu — 1) aHaIi3 CUCTEMH YIIPABIIIHHS OXOPOHOIO Mpalli B y400BOMY
3aKIIaji; 2) po3poOKa opraHizaliiHuX 1 TEXHIYHUX 3aX0JIiB II0JI0 MOKPAIICHHS CTaHy
Oe3meKu mpatii.

Pesynbratn po0GoTM Ta iX HOBH3HA. BUKOpHUCTOBYIHOYM JaHl JAep>KaBHOI
CTaTUCTUKU YKpaiHM MPOBEIEHO JOCIIDKEHHS Ta aHaji3 3aXBOPIOBAHOCTI 1
TpaBMaTU3My 3a OCTaHHI 3 POKM y Kojemkax YKpaiHu. BcranoBineHo mio cepen
OCHOBHHMX HEIIACHUX BMIIAJKIB 0113bK0 60 % IOB’s3aHO 3 HEIOATICTIO, XaJaTHICTIO
Ta HEXTYBaHHSAM CIIY»KOOBUMH 000B’s3kamu mocanoBux oci0; 10% - moB’s3aHo 3
HEI0AICTIO BUKIAMa4iB Ta oOcimyroByrouyoro nepconany; 10% - mnoB’s3aHO 3
TEXHIYHOIO HECMpaBHICTIO JlabopaTtopHoro oOnaaHanHs; 20% - moB’s3aHO 3
TEXHIYHOIO HECITPABHICTIO €JIEKTPOO0OJIaTHAHHS.

Ha ocHOBI oTpuMaHMX JaHUX OyJHM CTBOPEHI pErpecHi MOAEI, 0 JT03BOJIUIN
MIPOTHO3YBaTH CTaH HEMpPalE3aTHOCTI Ha HACTYNHI POKU 1 BPaxOBYBaTH OTpPUMAaHI
JaH1 IpH MOJEPHI3allli CHCTEMH yIpaBIiHHS O€3MEKOI0 Mpalll B ya00BOMY 3aKiajl.

BizoMo, 1o y HamIiii MiCIIeBOCTi € HelOCTaTHS KinbKicTh Momy y TpyHTi i sk
pe3ynbTaT — HENOCTaTHS KilbKicTh Moy y MiCIEBMX HPOAYKTAaX XapuyBaHHSI.
Hecraua Ioay mnpu3BOmuTh 10 pPi3HOMAHITHHUX XBOpOO, MOB’S3aHUX 3 OO
Hectauero. Takox Mo € BKpail HeoOXiIHIM eTeMEHTOM IS PO3yMOBO] IisUTBHOCTI,
TOMy HecTauya Moy B opraHi3Max CTYJICHTIB Ta BHKIAJadiB MOXKE IPH3BECTH IO
HeOaxauux Haciiakis. ToOTO HecTaya ﬁoz:y MOK€E TIPU3BECTH K A0 HOJ ASDIIUTHUX
3aXBOPIOBaHb, TAK 1 10 OCJIA0JICHHS PO3YMOBOT AiSUTHHOCTI.

Hamu 3ampomonHoBaHa creriaabHa HoOJOBaHA KyXOHHI CLIb. Y  SIKOCTI
HOMBMIIIYIOU0i PEUOBMHM BHKOPHUCTAHA CyXa BOJOpIcTh JamiHapis. Cyxa mMopchka
BoopicTh JamiHapis mictuth y 100 r 100-120 mr itoxy.

[lepeBara BogopocTeil nepesl IHIIUM HOJIBMICTHUMU MPOJAYKTaMH B TOMY, 110 Y
BOJIOPOCTAX 10 95% Moy 3HAXOMMTBCA y BUMMIAMI OPTaHIUHKX CIONYK, 3 AKuX 10%
MOB'A3aHO 3 OLIKOM, [0 Ma€ BAXKIUBE 3HAYEHHA, TaK SK 3aCTOCYBaHHS
HEOPTaHIYHOTO WOy HE 3aBXJU €(EeKTUBHO, 1HOJI MOXKE MPUBECTH O HETaTHBHUX
HACJIAKIB, BUKJIMKAIOUU SABUIIE «HOAU3MY» (aJepridHUI HEKUTh, BUCHIT).

Mox, 1o MiCTHTBCS y BOAOPOCTSX, 100pE 3aCBOIOETHCS OpraHisMoM. KinbKicTh
BozopocTi — 10 % po3paxoBaHa i3 HeoOXinHOCTI 3a6e3nedenns BMicTy Moy 3riaHo
JICTY 4207: 2004. Cinp kyxoHHa HonoBaHa. Texmiuni ymou - (40+15) - 107 %
(40£15) - 107 %.

103



OCOBJIUBOCTI OXOPOHMU MMPAILI HA ITPOMUCJIOBOMY
HIIIPUEMCTBI Y HAJI3BUYAHHUX YMOBAX
baxnanosa JI.B., k.x.1., oou.,
Ll]epbak B.IO., 3000y6au suwoi oceimu opy2o2o pigHs,
Hasuanvno-nayxosutl npogecitino-ne0azociunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

AKTyanpHICTh JaHOI pOoOOTHM BH3BaHA HEOOXITHICTIO OIIHKHA MO>KJIHUBOCTI
CTifikOi pOOOTM MPOMUCIOBOTO  MIANPHEMCTBA HAa BUMAJAOK BUHUKHEHHS
Haj3Bu4aiiHoi cutyarii (HC).

Meta poOOTM — JOCHIIKEHHS BIUIMBY pI3HOMAHITHUX (aKkTOpiB Ha
e(eKTUBHICTh pOOOTH MPOMHCIIOBOTO MIANPUEMCTBA y HAI3BUUAHUX YMOBax, BUOIP
METOJMKA OIIHKKM CHCTEM >KMTT€3a0€3MEUYCHHsS] MPOMHUCIOBOTO TMIANPUEMCTBA,
PO3paxyHOK CUCTEM KUTTE€3a0€3MeUEHHS TPOMKCIIOBOTO M1ITPUEMCTBA.

OO0’ €eKT TOCIHIIKEHHS — POMHUCIIOBE MIANMPUEMCTBO y HaJI3BUYAHHUX YMOBaX.

[IpeameT mOCHIIKEHHSI — OXOpOHA Tpalli Ta CTIAKICTh POOOTH MPOMHUCIOBOTO
MIIIPUEMCTBA y HaJI3BUYATHUX YMOBAX.

Pesynbratn pobotu Ta ix HOBU3HA. lIpoBeaeHi cucTeMaTWyHi JOCIIIHKEHHS
[0JI0 TIJABUIIEHHS PIBHA Oe3meKku poOOTH MPOMHUCIOBOTO MIAIMPUEMCTBA Y
HaJ3BUYAHUX yMoBaX. BUKOHaHa OI[IHKa 3aXMCHUX CIOPYIKEHb MiIPHUEMCTBA
n[0/10 30E€pEeKEeHHsS JKUTTA Ta 3[0pOB S MpAIIBHUKIB B yMOBaxX HaJ3BUYAITHUX
CUTYaIlIH.

Po3pobrnena choemiajibHa KyXOHHA CUlb JJI1  MIJABUIIEHHSA  3AaTHOCTI
MpAaIiBHUKIB TPOTUCTOSATH A1l pallOAKTUBHOIO ONPOMIHEHHS.

Binomo, 110 BxkMBaHHS (GTOPUIY HATPIIO Y KUIBKOCTI 15-20 Mr Ha 100y cripusie
MMOBHOMY BHUBEJICHHIO PaJIIOHYKJIIIIB 3 OpraHi3aMy JIOAUHU, 00 (TOpua HATpPilO y
Takiil KUTBKOCTI Ma€ BIJIACTUBOCTI PaAiONPOTEKTOpPY. Taky KIJIbKICTh MOKJIMBO
OTpUMATH TP BXKUBAHHI PEKOMEHJOBAHOI KIJTBKOCTI (DTOPOBAHOI KYXOHHOI COJII.
3rigno JACTY 3579 Bmict ¢Topuay HaTpito y GTOpOBaHIM KyXOHHIM COJIi OBUHEH
ctaHoBUTH 2,5 T Ha 1 Kr KyxoHHOi comni. ToOTo BkuBaHHs pekoMeHaoBaHoi BO3
KUIBKOCT1 KyXOHHO1 coii y 6 T Ha 100y 3a0e3leuyuT MOCTa4aHHS 70 OpraHi3My
moauHu 15 Mr dropusy HaTpiro Ha 100Y.

Kopucna wmomens BIJHOCHTBCS JI0 CHOCOOIB BUPOOHMIITBA (PTOPOBAHHOI
KYXOHHOI COJl 1 MOXe OyTM BHKOPHCTaHA B COJISIHIM 1 XapyoBId ramy3sx
MIPOMHMCIIOBOCTI, @ TaKOX ISl CHOPUSIHHS BHUBEACHHIO PAJIOHYKIIJIB 3 OPraHi3zMy
JFOVHH.

B ocHOBY KOpHCHOT MO/IeJTl TOCTaBJIEHa 3a/1a4a 30UIbIIEHHS CTPOKY 30epiraHHs
KIHIIEBOTO MPOAYKTY — (PTOPOBAHHOI KyXOHHOI COJII Ta MiJBUIIECHHS PIBHS O€3IMEKU
MPOJYKTY Yepe3 BHUKIIOYEHHS MOXJIMBOCTI MIrpaiii 4actok (Topuay HaATpilo 3
[IEHTPY MAaYKh KYXOHHOI COJIi 10 ii KpaiB uepe3 MIKpOKanuIsIpHUN e(eKT.

[TocraBnena 3agaya BUpILIEHA TUM, 11O JJs (PTOPYBaHHS BUKOPUCTOBYIOTH
IIBUAKOPO3YMHHY JIyCKaTy KyXOHHY Culb, a (TOpHI HaTpil0 pPO3TUPAIOTH 0
NWIONONIOHOTO CTaHy 3 po3MipoM yacTok < 2 MKM. JlyckaTa KyXOHHa CuUIb
ckianaeTbess Ha 99 % 13 XJOpuay HATpitO 1, 3aBASKM OCOOJIMBIA KpUCTAIYHIN
CTPYKTYP1 HE 3JIEKYETHCS MPOTITOM POKY, TOOTO HE TOTpeOye BBEACHHS JT0JATKOBUX
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aHTHU3JICKYBAJIbHUX 100aBOK. TakoX, JyckaTra KyXOHHa CUIb Ma€ riauOOKi, CKIaaHOT
KoH(pirypamii mopu, KyAud TMOTpaIvise€ MiJ dYac TMepeMIllyBaHHA PO3TEPTHH 0
nujaonoaioHoro crany ¢ropua HaTtpito. [Ipyu 1bOMy, 3aBASKH HAasIBHOCTI BOJIOTH Y
CKJIaJll TPOJYKTY BiAOYBA€ThCA YACTKOBE PO3YMHEHHS 1 HACTYIIHA KpHCTaIi3allis
KyXOHHOI COJi - 3aKarcyJisiis GTOPUAY HATpiro y JycKaTii KyxoHHiH coimi. ToOTo,
BiOYBa€ThCS 130JISII1is1 4acTOK (DTOpUIY HATPiIO 1 SK pe3ylnbTaT — 3MEHIIYEThCS
MO>KJIBICTh OKHCHEHHSI KHCHEM TIOBITPAI.

®opmyna kopucHoi mogmeni. Crnocid oTpumanHs Oe3nedHoi (TOPOBAHHOT
KYXOHHOI COJIi, ITI0 BKJIFOYA€ BBEACHHS MTOPUIY HATPIKO Yy KuTbKocTi (250£50) r/Ty
KyXOHHY CLTb 3 HACTYITHUM TIEPEMIITyBaHHSAM, SIKAW BiAPI3HIETbCS TUM, IO IS
¢dbTopyBaHHS BUKOPHUCTOBYIOTH IIBUIKOPO3UYMHHY JIyCKaTy KyXOHHY Cillb, a TOPH]
HATPIIO0 PO3TUPAIOTH JO MUJIOMOI0HOTO CTaHy 3 PO3MIPOM YaCTOK < 2 MKM.

Tabmuis 1 — [HopiBHsHHS cioco0y oTpuMaHHs (PTOPOBAHHOI KyXOHHOT COJi 3a
MPOTOTUIIOM (CTaHAAPTHUI) Ta 3a CIIOCOOOM, 1110 TPOTIOHYETHCS (32 BMICTOM
(dTopuy HATPIIO)
3HaitneHo Gropuay HaTpito, I/T Mpodu coi

Ne
npodu

4 5 6 7 11 12 13 14
MIC. | MiC. | MIC. | MIC. | MiC. | MiC. | MIC. | MIC.
Crnoci0, 1110 TPONOHY€EThCS
1 254 | 245 | 239 | 234 | 228 | 210 | 192 | 183
Croci0, 1110 TPONMOHY€ETHCS, TIBKH PO3MIP YaCTOK (PTOPUJTY HATPIIO
O0yB > 2,5MKM
2 | 250] 245 | 231 | 210 | 200 | 173 | 148 | 135
Crioci0, 110 MpOonoOHY€ETHCA, TITBKH PO3MIP YaCTOK (PTOPHUIY HATPIIO
OyB > 3,5MKM
3 246 239 | 220 | 200 | 179 | 145 | 129 | 101
Croci0, 110 NpONOHY€ETHCA, TIIBKH 3aMICTh JIyCKaTOi KyXOHHOI COi
B3sTa 3BUYaiiHa KyxoHHa ciib (JII1 «Aptemciimy, p. 4)

4 235 | 224 | 212 | 193 | 134 | 102 | 81 | 65

Croci6 3a mpoToTUNIOM(CTaHIapTHUM C1oci0)
5 231 | 218 | 202 | 181 | 125 | 68 | 49 | 34

I3 pe3ynbTaTiB HaBeACHUX y TaOJUIll BUXOAUTH, IO CIOCIO IO MPOMOHYETHCS
3abe3reuye OTpUMaHHS MPOAYKTY, 10 30epirae CBOi BIACTHBOCTI 12 MiCSIIIB.

Buxopucranns ¢roputy HaATpito 3 OUIBIIUM PO3MIpPOM 4acToK 3MeHIny. CTpok
30epiraHHsi IPOAYKTY Yepe3 BTpaTu GTOpUly HATPIIO.

BukopucTanHs 1HIIOI KyXOHHOI COJIl 3aMICTh JTyCKaTOl TaKOX He 3abe3neuye
CTPOK 30epiranHs NpoaykTy y 12 micsiiB.
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BUPOFHUYE CEPEJIOBUIIE TA MOI'O BIIJIUB HA OPT'AHI3M I
MNPAHE3JATHICTD JIIOAUHUAU
boopuxoea F0.C., k.neo.x., ooy.,
Bonveau A.11., 3006ysau euwoi oceimu opy2o2o piehs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Vkpaincokoi inoceneprno-nedazoziunoi akademii s, M. baxwym

Cran 310poB’S 1 piBEHb MPale3AaTHOCTI MPAIIBHUKIB BEIUKOIO MIpPOIO
3aJIeKUTh BiJl BUPOOHUYOTO CEPEIOBHINA, B IKOMY B1/I0YBA€ThCS TPYAOBA TISIIBHICTD.
BupoOnuye cepenoBuiie 0e3mocepeiHbO BIUIMBAE€ Ha MPOIYKTHUBHICTH mpari. Y
HECTIPUATIUBUX YMOBAaX BUPOOHMUYOTO CEPEAOBHUIIA MPAI[IBHUK HE TIIbKA BUKOHYE
TPYIOBI Aii, aje ¥ 3a3HAa€ JOJATKOBOTO HABAHTAXEHHS HA OPTaHi3M y 3B’SI3Ky 3
HEOOX1/IHICTIO BUKOHYBATH (H1310JI0TTYHY pOOOTY 3 METOIO MMPUCTOCYBAHHS JI0 TUX YU
1HIUX (aKTOPIB.

[Tin BUPOOHMYMM CEPENOBHILEM PO3YMIIOTh B3AEMOIIOB’SI3aHUNA KOMILUIEKC
TEXHIYHUX, TEXHOJIOTIYHUX Ta OpraHizamiiHuX QakTopiB, SKi BIUIMBAIOTh Ha
€HEPreTUyH1 3aTpaTH, HEPBOBO-M’SI30BY 1 NCUXIYHY MAiSUIBHICTH MpalliBHUKA, HOTO
3JI0POB’sl Ta MPOAYKTUBHICTH mparii [1].

HailiBaxxnuBimmmu pakTopamMu BUpOOHUYOTO cepe/loBUINA € (Pi3uyHi, XIMIYHI,
010J10T14H1 Ta MCUXO0(1310J0T1YHI, K1 32 IEBHUX YMOB MOXYTh OyTH HEOE3MEUHUMU 1
IIKIJJIMBUMUA ~ JUJIL  3I0pOB’d  mpauiBHUKIB. HeOe3neyHMMu 1  MIKIAJUBUMH
Ha3UBAKOTHCS (PAKTOPH, AKI HPU KOHTAKTI 3 OPraHi3MOM JIIOAMHU Yy BHIAJKY
MOPYLIEHHS BUMOI O€3MEKH MOKYTh BHUKJIMKATH BUPOOHWYI TpaBMH, HpodeciiiHi
3aXBOPIOBaHHS a00 BIAXWJIEHHS Y CTaHl 370pOB’S, IO BUSBJISIOTHCS CYyYaCHUMH
METO/JaMH, SIK y MIpOLECcl Mmpaii, TaKk 1 y BIAJAJEHI NEepioJy KUTTA CYy4acHOTO Ta
MaliOyTHHOTO MOKOMIHB [3].

Jo rpynu (izuyHuX HEOE3MeYyHUX Ta UIKIIJTUBUX BHUPOOHUYMX (HAKTOPIB
HaJjeXaTh: 3a0pyJHEHICTh 1 3ara3oBaHICTh IMOBITPS, MIABUINEHA a00 3HIKEHA
TeMIeparypa, MiABUILEHUN piBEHb IIyMy 1 BiOpauii, MiJABULICHUN a00 3HUKEHUN
atMoc(epHUIl THUCK, PyX 1 BOJIOTICTb MOBITps, 10HI3allis MOBITPS, HEIOCTATHE
OCBITJICHHSI, M1/IBUILIEHA SICKPaBICTh, 3HH)KEHA KOHTPACTHICTb.

['pyna XiMiyHMX HeOE3MEeYHUX Ta MIKIJIMBUX BUPOOHUYMX (DAKTOpIB
NpeJCTaBlICHa 3aralbHOTOKCUYHMMH, MOAPA3HIOIOYMMH Ta KaHUEPOr€HHUMU
pEYOBHUHAMH.

['pyny OiosoriuHux HeOE3MEeYHUX Ta MIKIJUIMBUX BHUPOOHMUYUX (PAKTOPIB
CTaHOBJISITh MIKPO- Ta MAaKpPOOPTraHi3MH.

[Icuxodizionoriyni HeOe3MeyHl Ta WIKIIJIUBI BUPOOHUY1 (PaKTOPHU MOB’sI3aHI 3
(I3UYHUMH Ta HEPBOBO-TICUXIYHUMHU MTEPEBAHTAKEHHSIMH MPaLlIBHUKA.

®dakTopy BHUPOOHMYOIO CEPEIOBUINA CHPABIAIOTH SK MOPSIMUN, Tak 1
OTIOCEPEIKOBAHUIN BILJIUB HA CTaH, MPOAYKTHBHICTH Ta SIKICTh pOOOTH TpalliBHUKA.
Hanpuxnan, npsmuii BIUIMB IIyMy BUSIBISIETBCS y CTBOPEHH1 MEPEIIKOJ IUis
CHUIKYBAaHHS TpPAIliBHUKIB, MPUHOMY 3BYKOBHX CHUTHAJIB, a TaKOX Y MOHMKEHHI
roctpotd ciayxy. OmnocepenKOBaHHUN BIUIUB IIYMY BHUSIBISIETHCS B MOTIPIICHHI
maMm’siTi 1 KOHIIEHTpaIlli yBaru, 3HUKEHHI IIBHUJIKOCTI CEHCOMOTOPHHMX peEakKIlii,
HETaTHBHUX E€MOIIIMHUX CTaHaX IpaIliBHUKIB.
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BrnuB ¢akTopiB BUPOOHMYOTO CEpEeloBHUINA 3al€KHUTh BiJ iXHBOI (Di3UUHOT
CyTi, CHUIH 1 TPUBAJIOCTI ii.

3a XapakTepoM BIUIMBY Ha OpraHi3M IpalliBHUKa (aKTopu BUPOOHUYOTO
CepeloBHUIIA TOAUISAIOTHCS Ha Bl TPYH:

. aJIalTUBHI,

. HEaIallTUBHI.

Jlo ajmanTUBHUX HalexaTh (PAKTOPH, IO SKUX OpraHi3M JIIOJUHU MOXKE B
MEBHUX MeEXaxX MPHUCTOCYBATHCA LUIIXOM MOOiM3amii eHeprii st nepeOopeHHs
iXHPOTO HETaTMBHOTO BIUIMBY. 3HIDKEHA MPale3JaTHICTh BIIHOBIIOETHCS 3aBISKH
3aMpoBa/DKEHHIO TIEpPEepB Ha BIANOYMHOK Ta peamizaiii (¢i3KyJIbTypHO-TITIEHIYHUX
3aXO0/IiB.

Jlo HeamanTUBHUX HanexXarh (AKTOpH BHPOOHHUYOrO CEPENOBHINA, SKI
CHpaBISIOTh HE3BOPOTHUW BIUIUB HA OpraHi3M JIOAWHUA (IIPOMUCIOBUN MU,
IPOMHUCIIOBI OTPYTH, KaHIIEPOT'€HHI Ta 10HI3YI0Ul PEYOBHUHHU, BUIIPOMIHIOBaHH:) [2].

31 30UIBIIEHHSM CWJIM BIUIMBY (akTopa MiABUIILYETHCA peakiis Tiel
(GYHKIIOHATBHOT CUCTEMHM, SIKa MIITPUMYE DPIBEHb PETYJAIIl HaMOLIBII BaXKJIMBHUX
st opraHismy Qyskmii. Illomo aisibHOCTI, TO 3a PaxXyHOK JPYropsSaHUX ii
napameTpiB HIATPUMYIOThCS Ha IOCTaTHROMY PiBHI OCHOBHI IapamMeTpu poOOTH.

3aBAsSKM KOMIICHCATOPHUM MEXaHI3MaM OpraHi3My MOXJIMBE MiATPUMaHHS
Mpare3[aTHOCTI Ha MOMEpPeIHbOMY piBHI, HE3BaKaro4yu Ha Jit0 ¢akTtopa. OgHak
KOMIIEHCATOPH1 MOKJIMBOCTI OpraHi3My MaroTh MEBHI MEX1 1 3MEHIIYIOTbCS 1O Mipi
30UTbLIEHHSI CHJIM 1 TpuBajocTi aii ¢aktopa. CaMe UUMU MeXaMU BU3HAYAETHCA
JOMYCTUMUMN Yac Jii TOTO Y 1HIIOTO (hakTopa.

dakTopu BUPOOHMYOrOo CepeoBHUINA MalTh fAK (Pi310J0riyHI, TaK 1
MICUXOJIOTTYHI MexXi1. D1310J0r1YHa MeXa XapaKTePU3YEThCS TAaKUMH HOPMAaTHUBAMH,
MEPEBULIEHHSI AKUX MOTpedye mpunuHeHHd pobotu. IlcuxonoriuHa Mexa
XapaKTEepU3y€e€TbCsl TIEBHUMHU HOPMATUBAMM, TIEPEBUILECHHSA SIKUX BUKIHMKAE Y
MpaliBHUKA BITIYTTS JUCKOMDOPTY.

Axmo gis pakTopa TpuBaTUME MOHAJ JOMYCTUMHM Yac, TO y CTaHi 370pOB’S
MpalliBHUKa HACTYMUTh TMOTIPIICHHS 1 3HU3UTHCS HOTO TMpale3laTHICTh. 3BIACH
BUIUIMBAE HEOOXIJHICTH HOPMYBaHHSA (PaKkTOpiB BHUPOOHUUOTO CEpEeNOBHINA 1
MIATPUMAaHHS X Ha HaJIEKHOMY PiBHI, TOOTO CTBOPEHHS CIIPUSATIMBUX YMOB Iparli.

Jlitepatypa
1. OcnoBu oxoponu mnpaui: Iligpyunuk. / K. H. Tkauyk, M. O. XanimoBcekuii, B. B.
3amapuuii, J[. B. 3epkanos, P. B. Cabapno, o. I. TTonykapos, B. C. Ko3ssikos, JI. O. MuTtiok. 3a
pen. K. H. Tkauyka 1 M. O. XamimoBcekoro. — K.: OcHoBa, 2003 — 472 c.: i1
2. XKunenskuii B. L. OcHoBu oxoponu nparii. [ligpyunux. — JIeBiB: Adima. 2004 — 230 c.
3. benpiit A. 1., Ixurupeir B. C., Kumactok A. 1. ta in. Oxopona mpami: HaBgameHuit
nocionuk. — JIpBiB: [ITB® "Adima", 1997. — 258 c.
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TEXHOT'EHHE 3ABPYJHEHHS JOBKIJLJIA 'A3SOIINJIOBUMUA
BUKUJAAMMU INTPOMUCITOBUX HIAITPUEMCTB K ®AKTOP
EKOJIOT'TYHOI HEBE3NIEKA
boopuxosa 10.C., k.neo.x., ooy.,
Pewemosa €.0., 3000y6au euwjoi oceimu 0py2020 pieHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Vrpaincokoi inosceneprno-nedazo2iunoi akademii, baxmym

Bucoka sKicTh HaBKOJMIIHBOTO MPHPOJHOTO CEPENOBUINA — TOJIOBHA Ta
HeoOXi/IHa yMOBa 3/I0pPOBOTO Ta TPUBAJIOTO KUTTS HACETCHHS, SIKE, B CBOIO YEpry, €
OCHOBOIO BHMCOKOTO pIiBHSI E€KOHOMIYHOTO pO3BUTKY KpaiHu. [0JOBHI CycHijbHI
OpIOPUTETH, fAKI UYITKO BimoOpaxeHi B mpoekTi Konmemniii cTamoro po3BUTKY
VYkpainu, NoJsIraloTb B €KOJIOTIYHOMY, €KOHOMIYHOMY Ta COIiaJIbHOMY 100poOyTi
HACEJICHHS, a/PK€ HEMOXJIMBO MOJIMIIMTH YMOBU KUTTS HACTYIMHOTO MOKOJIHHSA,
AKIIO €KOHOMIYHUHN MITHOM He OyJie CyNmpOBOHKYBATUCH COLIAIbBHUM KOM(MOPTOM 1
3MEHILIEHHSIM TEXHOT€HHOTO HaBAHTAXXCHHS HA JIIOAUHY.

Tak caM0 HE MOXYThb €KOJOTIYHI MpoOJieMH BHPINIYBATUCh 3a PaxXyHOK
3ropTaHHs MPOMUCIIOBOTO PO3BUTKY Ta MOTIPIIEHHS COIIAJIbBHO-TIO0OYTOBUX YMOB.

3pocTaHHsi MaciiTabiB  TOCMOAAPCHKOI  AISUTBHOCTI, HAYKOBO-TEXHIYHUI
IIPOrPeC 3yMOBIIIOE MTOCUJIEHHS aHTPOIIOT€HHOTO THCKY Ha JOBKLUIA Ta MOPYIIECHHS
pIBHOBaru B HABKOJMIIHBOMY MpPHUPOAHOMY cepenoBuii. lle, B cBowo uepry,
MPUBOJANTH JI0 3arOCTPEHHSI COLIAJIbHO-€KOHOMIYHMX mpoOnem. Ilopsn 3
BUYEPIIaHHSAM 3amaciB MPUPOAHUX PECcypciB 3pocTae 3a0pyaHEHHS TOBKIJUIA,
0COOJIMBO BOJHUX peECypciB Ta aTMocdepHoro mnoBiTps. lLle cyTTeBo minpuBae
MPUPOTHO-PECYPCHUI TOTEHIIa]l PO3BUTKY JI€p)KaBH, HETATUBHO BIUIMBAE€ Ha
100poOyT 1 3M0POB‘Sl HACENEHHSI, Ta TaKOXK CTBOPIOE 3arpo3y €KOJIOTI4HIN Oe3relri
JepxaBu. AHTPOIIOT€HHE 1 TEXHOT€HHE HAaBAaHTa)XKCHHS Ha HABKOJIMIIHE MPUPOIHE
cepenoBuille B YKpaiHl y KUIbKa pa3iB TMEPEBUINYE BIJMOBIIHI TOKAa3HUKU B
PO3BUHYTHUX KpaiHax CBITY. TpuUBaliCTh XUTTS B YKpaiHi CTAHOBHUTH Y CEPEIHHOMY
05M3pK0 66 POKIB. 3HAYHOIO MIPOIO 11€ 3yMOBJICHO 3a0pyJIHEHHSIM HABKOJIUITHBOTO
MPUPOJTHOTO CepeOBHUIIIA.

[IpomuciioBl MiANPUEMCTBA € OCHOBHMMH JDKepelaMu  3a0pymIHEHHS
HaBKOJIMIIHBOTO CepeloBHIAa B IuloMy W atmocdepu 30kpema. Yepes
HEJJOCKOHAIICTh TEXHOJOTIYHUX MPOLECIB 1 YCTaTKyBaHHS JIIOYMX MIJMPUEMCTB B
atMocepy HaAAXOIATh Ta3H, IO MICTATh PI3HI MO TOKCUYHOCTI Tra30mo/1i0Hi
KOMITOHEHTH, TapyU OPraHivyHUX PIIUH, APIOHOAUCTIEPCHI KpaIlli i TBEpAl YaCTUHKHU.

CucremMH Tra3004MILEHHS MIANPUEMCTB 3acTapull, 4acTo po3poOsuHcs
BIPOBAKYBAJIMCA 0€3 BpaxyBaHHs Cy4aCHUX €KOHOMIYHHUX 1 €KOJIOTTYHUX BUMOT.

[le mpuBeno g0 TOro, MmO B TMPOMHCIOBO PO3BUHEHUX PETIOHAX KpaiHu
KOHIICHTpAIlli IIKIAJUBUX PEUYOBUH Yy Oarato pasiB mepeBUIlyioTh HOpMmy [1]. ¥V
3B'SI3Ky 3 EKOJOTIYHOI OOCTaHOBKOIO, IO MOTIPIIYETHCA, MpoOIeMa OYMIIECHHS
ra30BUX BHKHIIB Bij Ta30MOMI0OHUX 1 JUCIIEPCHUX JOMIIIOK JIABHO CTaja IpoOIeMOr0
3araJbHOHAI[IOHATLHOTO Xapaktepy. OcoOnmBe 3HaueHHS BOHa HalOyna B Hallii
KpaiHi 4epe3 Te, L0 MPUPOJOOXOPOHHUM 3axXo/laM HE MPUAUISETHCS JOCTATHBHOI
yBaru.
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OCHOBHMMH TpPHUYMHAMH, IO 3YMOBIIOIOTH HE3aJOBUIBHUN CTaH SKOCTI
aTMoc(epHOro TOBITPS B HACENEHUX IMMyHKTaX, € HEIOTPUMAHHS MiIIPHUEMCTBAMHU
pPeKUMY eKCIUTyaTalii MUIOra3004rcHOro OJaJHaHHS, HEBUKOHAHHS 3axOJiB i3
3HIDKEHHS 00CSTY BUKHIIB 3a0pYIHIOIOUUX PEUYOBHH JI0 BCTAHOBICHUX HOPMATHUBIB,
HU3bKI TEMIIM BIOPOBA)KCHHS HOBITHIX TexHoJorii [2]. Tomy BuUpiIEHHS
€KOJIOTTYHOI Mpo0IeMu 30epeKeHHS SIKOCTI aTMOC(EPHOTO MOBITPS HEMOXKIIMBE 0€3
BIIPOBA/KCHHSI MIPUPOJOOXOPOHHHUX 3aXOMiB, fKI BKJIIOYAIOTh 3aCTOCYBaHHS
BUCOKOC(EKTUBHOTO  Ta300YMCHOTO  OOJAJAHAHHA,  3JAaTHOTO  MIHIMI3YBaTu
KOHIIEHTpAI110 3a0pYyTHIOIOUUX PEUOBUH Y BUKHJIaX MPOMHCIOBUX MIATPUEMCTB.

Jliteparypa
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npuponokopuctyBanss / JIJI. Thsyk, JILJI. I'ypens, O.A. Tlonoxiit // Bichuk Kpemenuyrpkoro
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C. 127-129.
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MMPOBJIEMMU BE3NEKHU B KUBAHHS KYXOHHOI COJII. EKCIIPECHE
BU3HAUYEHHS Y KYXOHHIN COJII BMICTY HEPO3UMHHUX B BOJII
PEYOBUH
lononepos I.B., k.m.u., ooy.,
bimioxosa €.0., 3000ysau suwoi oceimu opy202o pigHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Y HEpO3YMHHOMY y BOJI 3aJHIIKy KyXOHHOI COJIi 32 JaHUMH Y KpaiHCHKOTO
HAyKOBO-AOCTIHOTO 1HCTUTYTY MICTUTbCS B 15-25 pasiB Oijbllie TOKCHYHUX
€JIEMEHTIB HIK Y PO3UMHHIA 4yacTHHI. TOMy BHU3HAY€HHS BMICTY HEPO3YHMHHOTO Y
BOJI1 3QJIMIITIKY KYXOHHOI COJII € OJTHUM 13 HAaWBKJIMBIIINX 3aX0/IiB III0J0 BUSHAYCHHS
0e3MeKn KyXOHHOT COJi.

Opnak, BU3HAYEHHS BMICTY HEPO3UMHHHUX Yy BOJI1 JOMIIIOK KYXOHHOI COJi 3a
CTaHJIapPTHUM METOJ0M 3aiiMae 9-10 roauH.

CrangapTHUI METOJT BU3HAYEHHS Y KYXOHHIHM COJIl BMICTY HEPO3UMHHUX Y BOJII
PEYOBHH, IO BKIIOYAE HACTYMHI cCTanii: 1)3BakyBaHHS KyXOHHOI cojii; 2)
PO3YMHEHHS KYXOHHOI COJIl y JUCTWUJIBOBAHIA BOJAI TMPU HArpiBaHHI MPOTATOM
TOJUHHU, HE JOBOAAYU A0 KHUMIHHS; 3)KUIBKICHHM NMEpEeHOC HEPO3UMHHHUX Y BOAI
PEYOBHMH Ha IMAIEpOBH (QiIBTP «CHHSA CTPiuKa» 3 MPOMHUBKOIO Trapsdoro (60-70 °C)
JTUMCTUIILOBAHOIO BOJIOIO /IO BIJCYTHOCTI peakii Ha xjop (mpoda 3 a30THOKHCIUM
cpibiom); 4)BucymryBanHs (GiaBTpY 10 MOCTiHHOT Macu npu Temmeparypi 105 °C ;
5)oxonomxeHHss (GUIBTPY [0 KIMHATHOI TEMIEpAaTypu 1 3Ba)KyBaHHS. HaI/I61J'IBI]_I
TPHUBAJIOIO CTATIEI0 AHATITHYHOTO MPOLIECY € BUCYIIYBAaHHS COMi JIO TOCTIHHOI MacH,
o 3aiMae 110 90 % gacy.

Hamu po3B’si3aHO BaXIWBY 3ajauy Uil MiABUILEHHS O€3MEKH BXKUBAHHS
KyXOHHOi cOJli, II0 Yy JaHOMYy BHIAJKy € 3MEHILIEHHS TPUBAJIOCTI MPOLECY
BU3HAYCHHS Y KYXOHHIH COJIl BMICTY HEPO3UMHHHX Y BOJII PEYOBHH.

[TocTaBneHa 3amgada BUPINIYETHCS THM, [0 BUKOHYIOTH OOpOOKY (inbTpy 3
HEPO3YMHHHUM Y BOJI1 3QJIUIIKOM aIlle€TOHOM TIJ JII€l0 YIbTpa3ByKy yacTtoToro 40-100
k[, inTencuricTio 1,0-2,0 Br/cM® Ha mpoTs3si He MeHm 1 XB. 3 HACTYIHHM
BUCYIIYBaHHAM (QuUIbTpY mpu Temmeparypi 57-60 °C, nmpu 4oMy KidbKiCTh alleTOHY
nmoBrWHHA OyTH HEe MeHI 30 M.

BukopuctanHs NpOMUBKU (QUIBTPY 3 HEPO3UYMHHUM Yy BOJI 3aJIUIIKOM
allETOHOM OOYMOBJIEHO HACTyIHUM. AIETOH TOBHICTIO 3MIIIYEThCA Y BCIX
CHIBBIAHOLIEHHSX 3 BOJOK. AIIETOH Ma€ BUCOKY JETIOYICTh, TEMIIEpATypa KUIIHHS
56,25 °C, nuroma TerutoTa mapoyTBopeHHs 525 kJI/Kr (TeMiieparypa KHUITiHHS BOIH
100 °C, nutoma TerioTa mapoyTBopeHHs 2256 kJ[k/Kr.

To06TO y MICIIX KOHTaKTYy BOJM 3 alleTOHOM BiI0YBAE€ThCS MOBHE 3aMIILICHHS
BOJM AalleTOHOM 32 YMOBHM JIOCTaTHbOI KUIBKOCTI OCTaHHBOIO. 3aBISKU YOMY
HIBUJAKICTh BUCYIIYBaHHS HEPO3YMHHOTO Yy BOJAl 3ajUIIKy KYXOHHOI COJIl
cKopouyeTbes 3 8-9,5 roaun 10 34-40 XBUIUH B 3aJI€KHOCTI Bl BUAY KyXOHHOI COJIL.
[IpomuBka (iIBTPY 3 HEPO3UMHHHMM Yy BOJI 3aJUIIKOM alleTOHOM TIiJ €0
yIBTPa3ByKy dactoToro 40-100 xI['w, inTencusaicTio 1,0-2,0 Br/cM® Ha mpoTssi He
MeHI | XB 3a0e3neuye MOBHE 3aMIIIEHHsI BOJU alleTOHOM. T0OTO, BUKOPHUCTAHHS
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yJIBTPa3ByKy caMe TaKuxX MapaMeTpiB 3a0e3neuye y BCboMy 00’ €M1 HEPO3UMHHOTO Y
BOJA1 3aJMIIKy IMOBHHUUA KOHTaKT BOJM 3 all€TOHOM Ta HACTYIHY 3aMiHy Ba)KKO
JIETIOYOT BOJIM HA JIETKO JIETIOUMI aneToH. BucyuryBanHsIM QiiabTpy 3 HEPOZUUHHHUM
y BOJI1 3JIMIIIKOM (0OpOOJIEHOT0 alleTOHOM T JII€r0 YAbTpa3ByKy dactororo 40-100
k[, inrencusaicTio 1,0-2,0 Br/cM® Ha mporssi He MeHm | XB) came mpu
temmeparypi 57-60 °C 0OyMOBICHO HaHMEHIIOI CYMAapHOK KiJIBKICTIO 4Yacy, IO
CKJIQJAEThC 3 Yacy HEOOXIAHOro [Isi TOBHOIO BHCYIIYBaHHS QUIBTPY 3
HEPO3UYMHHUM Y BO/JI1 3AJIUIIKOM Ta 4acy HEOOXITHOTO AJIsi OXOJIOKEHHS (DUIBTPY A0
KIMHATHOI TEMIEpaTypH 1 K pe3yJabTaT — Ha 3arajbHUI 4ac BU3HAYCHHS BMICTY B
KyXOHHIH COJIi HEPO3UMHHUX y BOJII peuoBUH. KiJIbKICTh alleTOHY, 110 MOBUHHA OyTH
He MeHI 30 M1 00yMOBJIeHa HEOOX1HICTIO TTOBHOI 3aMiHU BOJH HA alleTOH Y BChOMY
00’e€My HEpO3UYMHHOTO Y BOJIi 3aJIUIIKY KYyXOHHOI COJII.

Cnoci6 30iticHI010mMb HACMYNHUM YUHOM.

bmuzeko 10 r© KyxoHHOI com (s KyxoHHOI coyii copTy Excrpa OepyThb
HaBaxKy 50 T) 3BayroTh 13 TouHicTIO 10 0,0002 T 1 mEPEHOCATh B XIMIUHY CKJISIHKY
emuicTio 400 mu, mpwimBaoTh 200 MJI JUCTUIHOBAHOI BOJU M MIIOTH YJITPa3BYKOM
yacToToro 18-44 kI, inTencusHicTiO 1,4-3,5 Br/cm? npotsromM 20-25 c.

[Ticnst 1bOTO, CKISIHKY 3aJIMIIAIOTh CTOSTH Ha M'STh XBWJIMH JJIS OCAJ[KEHHS
HEPO3UYMHHUX Yy BOAl peuyoBHH. [IOTIM po3uMH, 0OEpPEKHO IEKAHTYIOTh Yy KOJOY
bynzena emnictio 500 oM’ yepe3 IMOMepeHbO BUCYIICHUH 0 MOCTIMHOT Macu W
3BaXEHUN pa3oM 3 OrokcoM mnamnepoBuil (UIbTp "CUHSA CTpiuka', MOKIAJECHUN Y
BOpoHY broxHepa; BoIy BiJICMOKTYIOTH 3a JOTIOMOTOI0 BaKyyMHOTO Hacocy. Jlami
ocax Ha (iaeTpi mpommBaroTh Tapsyoro (60-70 °C) IUCTHMIILOBAHOK BOJOK [0
BIJICYTHOCTI peakiiii Ha XJop (mpoda 3 a30THOKUCIUM Cpi0JIOM).

Y memooi, wo npononyemuvcs GUIBTP 13 0CaAOM MPOMHUBAIOTH rapsdoro (60-70
°C) IMCTHIBOBAHOK BOIOK O HEraTHBHOI peakiii Ha Xmopuia-ioH (mpoba 3
A30THOKHUCIIUM CPi0JIOM), TIOTIM QUIBTP 13 0CaaOoM MpoMHBaOTh 30 MJI alleTOHY TpH
nii ynbTpasByky dactororo 40-100 kI, intencusHictio 1,0-2,0 Br/cM® Ha mpoTsisi He
MeHIn 1 XB. 1 mepeHocsITh y O0r0kc. BucymiyioTs y cymmibHil madi npu temiepaTtypi
57 — 60 °C ma mporszi 15 xBuimH. IToTiM OFOKC i3 0CaIoOM OXOJOMKYIOTH 0
KIMHATHOI TeMIepaTypy B €eKCUKATOPi 1 3BaKyIOTh 3 TouHICTIO 110 0,0002 T.

BMicT HEpO3YMHHOTO Yy BOJII 3aJUIIKYy KyXOHHOI COJIi BH3HA4YalOTh 3a
dhopmyoro, mac. %:

x=(b-c)*100/a, %;
JIe X - BMICT HEPO3YMHHOIO Y BOJIl 3AJIMIIIKY B TTPOO1 KyXOHHOI coi, %;
a - Maca HaBa)XKU KyXOHHOI COJIi, IO TiepepaxoBaHa Ha a0COIIOTHO CyXy PEUYOBUHY,
r;
B — Maca OroKca 3 KPUILKOI0 Ta GUIBTPOM 3 HEPOZUMHHUM Yy BOJI1 3aJIUIIKOM, T;
¢ - Maca OloKca 3 KpUILIKOIO Ta (PUIBTPOM, T.

Koxen nmocmin (3 KOKHOIO POOOI0 KYXOHHOI COJii) MOBTOproBaiu Tpudi. Kpim
TOTO, TpUYl MOBTOPIOBAIM JOCHIA 3 KOXHUM BHJOM KYyXOHHOI COJIi 3 BBEICHOIO
B1JIOMOIO KUIBKICTIO HEPO3YMHHOTO Y BOJI1 3AJTHIIIKY.

JI71st IbOTO 3 KOYKHOTO BUYy KYXOHHOI COJII TTOTIEPEIHBO BUIUISIIA BiMIOBITHY
KUIbKICTh HEPO3UMHHOTO Y BOJI 3aJIMIIKY, BUCYIIYBaJIl MOro A0 MOCTIHHOT MacH Ta
BBOJIMJIN Y KYXOHHY CLJTb.
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PO3 BA3AHHS ITPOBJIEM BE3IEKH JIABOPATOPII 3 AHAJII3Y
KYXOHHOI COJII. BUBHAYEHHSI IOTJIMHEHOI AKY CTUYHOI
EHEPTII METOJOM COHOJIIOMIHECIEHIIIT
lononepos I.B., k.m.u., ooy.,
Bonakonynosa 1.B., 3000y6au suwoi oceimu opy2o2o piens,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

HakonuueHHs akyCTHYHOT €Heprii po3YuHaMH KyXOHHOI COJIi TiJ] 4YaC BUKOHAHHS
XIMIKO-aHaMITHYHUX pOOIT CTAaHOBUTH HEOE3MeKy Uig CIIBPOOITHUKIB XIMIYHOI
nabopatopii. ToMmy po3poOKa EKCIPEeCHOro METOAY BHU3HAYCHHS KUTBKOCTI
MOTJIMHEHO1 aKyCTUYHOI €HepTii po3unHaMU KyXOHHOI COJIl HaJA3BUYAHO BaXKIIMBA.

3acTocyBaHHS ~PO3pPaxXyHKOBOTO METOMy JJii BHU3HAUYEHHS MOIJIMHEHO1
akyctuuHoi eHeprii (ITAE) ne 3a0e3mnedye oTpuMaHHsS JOCTOBIPHHMX pe3YJIbTaTiB,
OCKUIBKM JIMIIIE YacTHHA C€HEprii BHUKOPUCTOBYETHCS CHCTEMOIO JUJIs iHIIAmii
3BYKOXIMIYHUX peakiiid. BukopucTraHHd > mNpuiagiB 3 M'€30€IEKTPUUYHUMH 1
MarHiTOCTPUKIIHHUMU YyTIUBUMU eJeMeHTaMu fae iHpopMmariiro npo [TAE nume B
OKpEeMO Y3SITI Kpamili 1 He J03BOJISIE BU3HAYUTH BEJIMYUHY €HEpPTii, MOTIMHEHOIO
BCI€IO0 CUCTEMOIO.

VY nanuii yac mpUHATO, 10 HANOUIBII TOYH1 pe3yabratu BuMipioBanHs [IAE
Jla€ TOPIBHSUIbHUN KAJOPUMETPUUYHHUM METOJI, OCKIJIBKM KIHEIb KIHIIEM aKyCTHYHa
€HEeprisg MPaKTUYHO MOBHICTIO MEPETBOPIOETHCS Ha Terio. MeToi 3acHOBaHMWI Ha
MOPIBHSAHHI MIBUAKOCTI MiAHOMY TeMIepaTypH Iij BILTMBOM YAbTPAa3BYKOBOT'O IMOJS 1
CJIEKTPUYHOTO HarpiBada, BKIIOYEHOTO Ha TaKUM K€ TMPOMDKOK dYacy, MPHUOMY
MOTYXKHICTh €JEKTPUYHOIO HarpiBada MiIOMpaeThcsl Tak, 100 xix kpuBux T(t)
MPaKTUYHO CIIBNaAaB, TOOTO €JIEKTPUYHA MOTYXHICTh, U0 MIABOJUTHCSA, OEpeThCs 3a
€KBIBAJICHT aKyCTUYHOI MOTY>KHOCTI. [IpoTe BUKOpHCTaHHS IILOTO METONY 3B'S3aHE 3
JNESKUMH  €KCIIEPUMEHTAIbHUMU  TPYAHOIIAMH, TIOB'SI3AHUMHU 3  HEOOXIJIHICTIO
HassBHOCTI BiJTIOBITHOTO yCTaTKyBaHHS.

VY 3B'SI3Ky 3 UMM, IIUPOKOTO MOIMUPEHHS HA0YB METO/I XIMIYHOT JI03UMETPIi, 1110
BUKOPHUCTOBYE BIJMOBIJIHE KallOpyBaHHS IO TMOPIBHSJIBHOMY KaJIOPUMETPUUYHOMY
MeToy. SIK XIMiuHI JO3UMETPH BHKOPUCTOBYIOTHCS HACTYIIHI T€CT-CUCTEMM: BOITHHMA
pPO3UMH HMOAMAY Kajlilo, HACHUYEHUUW YOTUPUXJIOPUCTHM BYIJICIIEM, pPEaKIlis
TIAPOOKCUIIIOBAHHS COJII  (PTajeBOI KHUCJIOTH, PEaKiisi OKUCHEHHS XJIOPOLIETOBOT
KHCJIOTH 3 YTBOPEHHSIM XJIOPUA-10HIB 1 TMEPOKCUAY BOJAHIO, PEaKIis OKHUCHEHHS
cynbdary 3amniza (I1). HaliOuboro nomupeHHs: HaOyiu Bl OCTaHHI CUCTEMHU.

Hamu Bukopuctano aist BusHaueHHs [IAE conomoMinecteniito. Bigomo, 1o
JUTSL BOJIA 1 BOAHUX PO3YMH JESKUX PEYOBHH, 30KpEMa alleTOHY, JIIOMIHOMY, (popMiaTy
HaTPII0 3aJICKHICTh IMOTOKY COHOJIFOMIHECIICHIIIT BiJl IHTEHCUBHOCTI Y3 Ma€ JIHINHUN
xapakTep 11 iHTeHcuBHOCTeH Y3 > 0,8 Br/cm®. Brums inrencuBHocTi V3 Ha
IHTEHCUBHICTh COHOJIIOMIHECIICHIIIT PO3YMHIB XJopuy HATpil0 HE BHUBUCHUU 1 B
mTepaTypl He omucanuii. He BuBuUamacs TakoX 1 MOXIJIMBICTh BH3HAUYCHHS
IHTEHCUBHOCTI Y3 10 BUMIPIOBAaHHIO MTOTOKY COHOJIFOMIHECIICHII]].

Jlyist BUBYEHHS BIUTUBY 1HTEHCUBHOCTI Y3 Ha MOTIK COHOJIOMIHECIICHIIIT HaMHU
po3po0ieHa 1 BUKOpUCTaHa JJabopaTOpHA YCTaHOBKA, BUTOTOBJIEHA Ha 0a3i aTOMHO-
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abcopmiitnoro  cnektpomerpa AAS-3  (Himewuwmna), 110 CKJIamaeTscs 3
TEPMOCTATOBAHOTO peakTopa-1, B IKUH MO uep3i BBOASITHCSA Pi3HI MarHiTOCTPUKIIIHHI
BUMPOMIHIOBaYl - 2, TMIAKIOYEHI JO MOJIEPHI30BAHOTO  YJIBTPa3BYKOBOIO
mucnepraropa Y3/IH-1M, mo 103Bojsie CTBOPIOBATH B PO3YMHAX, IO BUBYAIOTHCH,
yJIbTPa3BYKOBl KoJIuBaHHsA 4acTtoToro 18-47 kI'm, inTeHcuBHicTiO Bix 0,05 mo 25
Br/cM?. Peaktop BBEICHHIT 3aMiCTh GIOKY MalbHHKA CIIEKTPOMETPA, 32 JOMOMOTOI0
CIIELIAJIPHOTO IITAaTHBA KOPCTKO MPHUKPIIUICHOro 10 cTiHW. lle HeoOxigHO mis
BHUKJTFOUCHHS TIEpe1adi MOXKIIMBIH BiOpaliii BiJ peakTopa 10 creKTpodoToMeTpa.

VY 3B'si3Ky 3 HEOOX1IHICTIO BUBUEHHS 3araJIbHOTO MOTOKY COHOJIOMIHECIICHIIIT,
MOHOXpOMATOp 3  ONTHYHOI  CXEMH  CHEKTpOPOTOMETpa  BHBEACHUH 1
BUMPOMIHIOBAaHHSI TOTparuisie  Oe3mocepeHh0 Ha  (OTOMOMHOXKYBAad — 4epes
BIJIMTOBITHE ITWJIIHAPOBE BiBeAeHHS (puciol).

[TomoxkeHHsT  peakTopa IIOAO  BIABEAEHHS, KOPCTKO TIOB'SI3aHOTO 3
($OTONMOMHOXKYBaueM, FOCTUPYETHCS 3a JOTIOMOTOIO Bi/MTOBITHUX TBUHTIB, HASIBHUX B
mraTuBl. KBapiieBe BIKHO peakTopa CyMillleHe 3 BIKHOM BIJIBEACHHS 3a JOTIOMOIOIO
CBITJIOHETIPOHUKHOTO KOXYyXa, BUTOTOBJICHOTO 3 IIUIbHOI TKaHWHU. CUTHaIH
COHOJIIOMIHECIICHI[IT BUBOJSATHCA Ha JMCIUICH CIEKTpoMmeTpa-3 1 Ha aucruied - 4,
MIIKII0UYEHOTO J0 CIIEKTPOMETpa MePCOHATIBHOIO KOMIT'TOTEpa

HZ
L 3 4

Puc. 1. Cxema nabopaTopHOi yCTaHOBKHU
1 - TepMocTaTOBaHUM peakTop, 2 - MArHITOCTPHUKIIIITHI BUIIPOMIHIOBAYI,
3 — CIEKTPOMETp, 4 — AUCIUICH NMePCOHAIIBHOTO KOMIT'IOTEPa

PO3YHHHM XJIOPHIY HATPiI0 KOHIEHTpauiero Bix 50,0 mo 150,0 r/mm°® BBOAMIH B
peakTop, HaCMYyBaJId KUCHEM 1 BIUMBaIM Y3 BHOpaHux mnapameTrpiB. Buznauanm
BEIMYMHY  TIOTOKY  COHOJIIOMIHeCHeHIli.  OCKUIbKH  BEJIWYHMHA  ITOTOKY
COHOJIFOMIHECIIEHIIII MPAaKTUYHO HE 3ajekaja BlJ 4YacTOTH B Jiana3oHi Y3, Mo
BuB4YaBcs, — 18-47 x['1, To B moganpImmx A0CTiAaX BUKOPHUCTOBYBAIHM YacTOTy Y3 —
20 xI'u. Yepe3 neBHI TPOMIXKKHM Yacy BIAOMpanu NpoOM pO3UMHY 1 BU3HAYAIH BMICT
nepokcuay BoaHo. [Ipu nboMy, momauy ra3zy He npunuHsId. CKUIaHHS HAIMIPHOTO
TUCKY 3I1MCHIOBAJOCS uepe3 3amo0ikHUM kianaH. [lapanenbHO 1pOBOIMIH
KOHTPOJBHI JIOCHiAM 3a Bu3HaueHHIM [IAE 3 BUKOpUCTaHHSM MOPIBHSIBLHOL
KATOPUMETPUYHOT ~ YCTaHOBKH.  [lOTyKHICTP  TIJIAaTHHOBUX  CJIEKTPUUHUX
MIKpOHAarpiBa4iB eKCEPUMEHTAIBHO MiAOUpaIH Tak, 00 MPU BKIIOYSHH] HA OJIUH 1
TOM ke vac (4,1 ¢) MIaTUHOBUX MIKPOHArpiBayiB 1 yIbTPa3BYKOBOT'O BUIIPOMIHIOBaYa
(wacrota 20 xI'm), xim kpuBux T(t) mpaktuuHo cmiBmanaB. Busnauenns I[IAE
3MIMCHIOBANIM TaKOX 1 3 BUKOpucTaHHsIM 0,1 M po3unHy XJIOPOLIETOBOI KHCIIOTH 3a
BMICTOM TEPOKCHUIY BOJHIO 1 XJOpUI-10HIB. Po3paxoByBamu iHTEHCHUBHICTh Y3 1
MOPIBHIOBAIM OTPUMaHI pe3yJbTaTH BU3HAYCHHS 1HTEHCHUBHOCTI 13 3HAWJICHUMH 3a
BEJIMYMHOIO TTOTOKY COHOJIFOMIHECIIEHII].
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JOCJII)KEHHS COPBIII CBUHIIO TA KAJIMIIO HA BYT'IJIbHUX
COPBEHTAX SIK HAVMIBAYKJIMBIIINM ACTIEKT IIJIBULIEHHS PIBHS
BE3INEKH NTPAIIOIOYUX Y XIMIYHUX JIABOPATOPIAX

lononepos L.B., k.m.H., ooy.,

Kyzvmuna C.0O., 3006y8ay suwjoi oceimu opy202o pigHs,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Y XiMIYHHX Ja0opaTopisiX Ha TMpaliBHUKIB [IIOTh Mapud OPraHivHUX
PO3UMHHUKIB, IO BHUKOPHCTOBYIOTHCSA [UIsl €KCTpakiii. bBuIbLIicTh oOpraHiyHux
PO3UMHHUKIB — XJOPO(OpM, HYOTHPU XJIOPUCTUH BYIICIh € TOKCHYHUMH Ta
KaHLEPOTeHHUMHU. TOMY 1X y CydacHUX XIMIYHUX JJAOOPaTOpifix 3aMiHSIOTh COPOILII€I0
Ha TPUPOTHUX a00 OE3MEYHNX CUHTETHYHHX copOeHTax. OMHUM 13 HalOe3meuHIINX
copOeHTiB € Byriusi. OnHak, mporecu copOrii Ha IUX copOeHTax AyXKe TpUBali 1
3aiimMatoTh Outbine 1 roguHu. J{Jis MmiIBUIIEHHS] €KCIIPECHOCTI copOIlli Ha BYTUIBHUX
copOeHTax HaMH JTOCITII)KEHO BUKOPUCTAHHS YIBTPa3BYKY.

JocnikeHo BIUIMB MapaMmeTpiB yiabTpa3Byky (Y3) Ha cranmii copOIiiHOrO
KOHIIGHTPYBaHHS, Ha PO3MIp YacTOK CycIe3iii, Ha CTIHKICTh CyCIeH3il 1 Ha YMOBU
MOJIUTY CYCIIEH3II.

Bukopucrannsa Y3 it ofgepxaHHs CycneH31i ByTJUIsl T03BOJISE:

- 3MEHIIUTH PO3Mip YacTOK cycneHsii Bia 1,95-2,55 mxm 1o 0,35-0,40 Mxm mipu
BUKOpPHUCTaHHI HuU3bkoyactoTHoro Y3 # mo 0,05-0,10 MM mnpu BHUKOPHCTaHHI
OJTHOYACHOTO BIUIMBY YJIbTPA3BYKY BUCOKUX 1 HU3BKUX YaCTOT;

- MIJBUINUTH CTIHKICTh cycrensii (dac ocimanHs 10 % wyacTok cycmneHsii),
cTidKicTh 3pocia B 10 - 60 pa3iB (i3 Tpprox xBwIKH 10 30 1 180 XBUJIMH BIMIOBIIHO);

- MPUCKOPUTH TPOILIEC OJiepKaHHs cycnensii B Tpu pasu (3 30 1o 10 xBuun).

Opnnak, BUKOpPUCTaHHS Y3 BUMAarae i TOJAUTY CHUCTEMU BUKOPUCTaHHS
nentpudyrysanns npu 20000 06/xB 1 OibIIIe.

Jlnst onmepkaHHS CymeH3li BYruuisi 3 aOpUKOCOBUX KICTOYOK HaMOUIbII
ONTUMAJIBHUM € BUKOPUCTAHHS OJTHOYACHOTO BIUIMBY YJIbTpa3ByKy yacToToro 18 kIt
i 1 MI' npu intencuBrocti 12 Br/em® mpotsrom 10 xB. IIpu mpoMy omepiyBaHa
cycnien3is Mae posmipu < 0,05 mxm 1 ctiiika mpotsrom 180 XxB.bumbln BHCOKY
e(eKTUBHICTh TPHU OJEP’KaHHI CYCIEH31i BUKOPUCTAHHS OJAHOYACHOTO BIUIUBY Y3
BHCOKHX 1 HU3bKHUX YaCTOT Y MOPIBHSHHI 3 BUKOPUCTAHHIM Y3 TUIBKU OJIHI€] YACTOTH
MOXKHA TOSICHUTH HAaCTyHMHUM. Y KaBITalUlMHOMY IOJII YTBOPIOIOTHCS MYXUPI JTBOX
TUMIB: Beduki aepopmoBani nyxupui (BIII), ski oOymMOBIIOIOTE (13MKO-XIMIYHI
e(eKTH: OYMIIEHHS MMOBEPXHi, MaCOOMIH, €po3ii0 1 T.1., 1 ApiOHI chepuyHi MmyXupii
(ICIT), mpu po3mieryieHHI SKUX BHHUKAIOTh  3BYKOXIMIUHI  peakiii i
coHosmominecteHiis. [Ipu BukopucTanHi criibHOI A1l Y3 Bucokoi (1 Mrir) 1 HU3bKOIO
gactoT (18-47 «I'm) mpw piBHUX I1HTEHCHUBHOCTAX HHU3BKOYACTOTHOTO M
BHCOKOYACTOTHOTO Y3 YyTBOPIOETbCA onTHUMalibHE criBBiHOomeHHs MacH JICII 1 macu
BII, o o0ymMoBtoe O611bI1 BUCOKY €(DEKTHBHICTh TUCIIEPTYBAaHHS, MIEPEMINTyBaHHS
i yTBOpY CycrHeH311

OnHak, MpaBWIBHICTh Ta BIATBOPIOBAHICTH PE3YJIBTATIB COPOIIHHOTO aTOMHO-
a0CopOIiitHOTO aHai3y MPU BU3HAYCHI CBUHITIO Ta KAJMIIO 3aJIEKUTh HE TUTHKU BiJl
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CTaOUILHOCTI CycreH3ii Ta po3Mipy ii 4acToK, HO 1 BiJ MPOIECiB Ha cTajli copOIi.
Hamu nocaimkeHo BIiMB mapaMeTpiB Y3 Ha cTaaii cOpOLIHOTO KOHIICHTPYBaHHS,
Ha BEJIMYMHY BIIHOCHHX XapaKTePUCTHYHMX Mac 1 Ha BIITBOPIOBAHICTh PE3yJIbTaTIB
BUMIpY aOCOpOIIIMHOCTI MpU aTtomiszailii KOHIEHTpary. BapiroBamum dacToTy Ta
IHTEHCUBHICTh Y3 MpHU MOCTIHHOMY ONTUMaNIbHOMY 4Yaci copOirii 10 xB. BumiproBaiu
aHAJIITUYHUNA CUTHAJ KaJMIiI0 Ta CBUHIIIO y BOJHIN CyCHEH31l COPOCHTY-KOHIICHTPATY
(2,5 wmr/mut), po3paxoByBaJdu BIJHOCHY XapakTepucTHuHy Macy (koedimieHT K) 1
BIITBOPIOBAHICTh pe3yabTaTiB (S;). OTpumani maHi MO3BOJWIN CHOPMYITIOBATH
TEHJCHII 3MIHM MapaMeTpiB, IO  XapaKTepU3ylOTh  NPAaBWIBHICTH  Ta
BiJITBOPIOBAHICTh MPH 3MiHI YaCTOTH Ta 1HTEHCUBHOCTI Y3 Ha cTajii cOpOLiifHOTrO
KOHIEHTPYBaHHS. 3HWKEHHS BeIMUMHU KoedimieHTy K, mo xapakrtepusye BuXin
aHaJIITIB y KOHIICHTPAT, 1 BEIMYUHH S, TIPH 301IbIIEHH] IHTEHCUBHOCTI 1 4acTOTH Y3
OB 'sI3aHO, IMOBIPHO, 13 POCTOM YAacCTOK CYCINEH31i Ta BTPATOIO JESKOI YaCTHHU
COpOEHTY 3a paxyHOK MIKpOpO30OpHU3ryBaHHS, a TaKoXK 13-3a necopOuii. Ciig Takox
3a3HAYUTH, 110 TOKPAIICHHS BIATBOPIOBAHOCTI PE3YJIBTATIB aHAII3y MPH 301JIbIIIEHHI
gyacToTh Y3 Moke OyTh TOB'Si3aH€ 1 3 OUIBIIOK CTaOUIBHICTIO POOOTH
I €30€JICKTPUYHOIO BUIPOMiHIOBaYa Y3 y TMOPIBHSAHHI 3 MAarHITOCTPUKIIHHUM
(BuKOpHUCTOBY€EThCA Ha yactoTax Y3 > 100 kI'r). Kpim Toro, nmpu Bukopuctanti ¥3 3
ONTHMAJIBHAMH TIapaMeTpaMU, XJIOPHI HATPIIO TMPAKTUYHO HE BIUIMBAE HA BUXIJ
aHaAMITIB Yy KOHUEHTpAaT 1 Ha BIATBOPIOBAHICTh pe3yJbTaTiB aHanmizy a0 100 r/n
BKJIFOYHO, 110 JIa€ MEpPEBaru Mpu aHalli3l KyXOHHOI COJIl, pO3COJIB Ta MIHEpPAIbHUX
BoJI. Po3po6nena ribpugHa atoMHO-aOcopOIliiiHa METO/IMKAa BH3HAUCHHS CBHIIIO Ta
KaJIMII0 Y BOJIaX, PO3COJIaX Ta KyXOHHIM COJIi, Y TOPIBHSIHHI 31 CTaHJAApTHOIO JaHa
METO/IMKa OUIbII EKCIPECHA, HEe TOTPE0y€e BUKOPUCTAHHS TOKCUYHUX PEaKTHBIB.
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ABTOMATH3AIIIA TA KOMIPIOTEPHO-IHTET'POBAHI TEXHOJIOITT

THE USING OF MULTIDIMENSIONAL QUALITY CONTROL CHARTS IN
THE ANALYSIS OF DRINKING WATER

Tychkov V. V., Cand. Sc. (Eng.), Assoc. Prof.,

Halchenko V. Ya., Dc. Sc. (Eng.), Prof.,

Trembovetska R. V., Cand. Sc. (Eng.), Assoc. Prof.,

Litvinenko P. Yu., aplicant higher education,

Cherkasy State Technological University, Cherkasy

The source of water supply in the Cherkasy city is the Dnieper River. To
convert river water into drinking water that would meet current standards, it is
necessary to perform a full technological cycle of purification using reagents:
coagulants, flocculants, chlorine, ammonia.

In recent years, «CHERKASYVODOKANAL» has undergone significant
changes in water treatment technology: first, it was possible to abandon aluminum
sulfate as a coagulant and switch to more modern reagents that can significantly
reduce the aluminum content in water and improve the quality of processing.

Water quality control is carried out at all stages of treatment: before supply to
the water distribution network and in the system of water distribution networks of the
city. The control is carried out by the laboratory of « CHERKASIVODOKANAL,
which in 2018 received a certificate of recognition of measuring capabilities.

Today, drinking water quality control is carried out daily on 10 indicators,
weekly - on 14, and monthly on 58 indicators. Information of the complete chemical
and bacteriological analysis of drinking water is submitted for acquaintance of
consumers monthly.

To simultaneously monitor many parameters of water quality [1-4], in addition
to the use of one-dimensional and multidimensional quality control charts, we use the
automation tool STATISTICA. For simultaneous three-dimensional F-Al-pH control
of water quality by ionometric method multidimensional charts were used: hoteling
T2 charts for individual observations and for averages control, MEWMA charts for
individual observations and averages control, multidimensional CUSUM charts,
multidimensional flow with X-bar and MR, R, S charts s.

A

f S—

Figure 1 — T2 charts hoteling for individual observations and for control of averages
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MEWNMA KapTi Anisi OTA€nbHbIX HaGMioAeHMit
MEWMA kapTei Ans KOHTPOAS CPeAHiX

MHorowms

Figure 2 — MEWMA charts for individual observations and control averages

ok ¢ X-bar v MR kapramn

MuoromepHbie CUSUM kapTsl

Figure 3 — Multidimensional CUSUM charts and multidimensional flow with X-bar
and MR charts

ok ¢ X-bar u R kapTamu
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zzzzz

,,,,,

ccccc

Figure 4 — Multidimensional flow with X-bar and R charts and S charts

Conclusions. An automatic system for measuring the quality of drinking water
by the ionometric method using control charts has been developed.
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JAUNATHOCTHYECKASA BUOTEXHUYECKASA CUCTEMA
Jlanma C.C., k.m.H., Ooyenm,
Hayuonanvnoiii mexnuueckuti ynugepcumem
"Xapvrosckuii nonumexuuueckuti uHcmumym",
Conosvésa O.U., k.m.H., doyenm,
Xapvkosckutl HayuoHanwbHwull YyHusepcumem Bozoywnvix Cun um. H. Kodsceodyoa,
Jlanma C.H., 0.m.n., npogheccop,
XapvKroscKutli HaYUOHAILHBIU Ne0a202u4ecKull YHUGepcumem

[Ipemmaraercst HoBasi Onorexamyeckas cuctema (bTC) nuarHOCTHKYM JTaTEeHTHOTO
caxapHoro nuabera 2-ro tuna (C/[2). OHa umeer TpaguUMOHHYIO CTPYKTYpY,
npusaATyio B Teopun bTC, cocrosmyro w3 OHMOJIOTHYECKUX M TEXHHUYECKUX
AJIIEMEHTOB, O0BETMHEHHBIX B €IMHYIO (DYHKITMOHABHYIO cucTemy [1]. B oTimuune ot
cymectBytomux auarHoctuueckux bTC, nHoBas BTC Ha ocHOBE ee HayKOEMKOIO
0510ka TIyOOKOM 00pabOTKM KIMHUYECKOW HH(POPMAIMKU TO3BOJISIET HCCIENOBATh
BHYTPEHHHE CBOMCTBAa OpraHM3Ma 4YeJIOBEKa, HEJAOCTYIHBIEC JJI HEMOCPEICTBEHHBIX
AMITUPUYECKUX METOJIOB.

i ucnonb3oBaHuss B OJoke OOpaOOTKM KIMHUYECKOW uHGOpMAaIuu
MaTeMaThyeckass MOJENIb CHUCTEMbl PETYJISIUU  YIJIEBOJHOTO OOMEHa JI0JDKHA
aJIcKBaTHO OTOOpaXkaTb €€ COCTOSIHWE TMPU JIOOBIX BO3MOKHBIX BHEIIHHX
BO3JCHCTBUSIX HA Hee © OBITh JocTaTOYHO mpoctoid. Takyro wmozens (1),
YIOBIICTBOPSIONIYIO BCEM NEPEUNCICHHBIM TPEOOBAHUAM K HEH, yIaIOCh TIOCTPOUTH
JIWIIb HEAABHO [2,3].

OTa MOJAENb WHBAPUAHTHO OTHOCUTEIBLHO BHEUIHHUX BO3JCHCTBUN OINKCHIBAECT
TNIMKEMUYECKAEe W WHCYJIWHEMHYCCKHE KPWBBIC W3BECTHBIX B OSHIOKPUHOJOTHU
TECTOB TOJEPAHTHOCTH K TIFOKO3€: MEPOPAIbHBIN TECT TOJEPAHTHOCTH K TIIFOKO3E
(IITTT), BuyTpuBeHHBI TecT TodepaHTHOCTH K riokoze (BTTI) u IITTI mo
[rayoy-Tpayrorry (IITTI2) [4]. Hakonen, caMbIM CIOXHBIM B TIPOBEJIECHUU
aBisieTcsi pa3padoTtanHbiii Ha ocHoBe BTTI uH(Y3MOHHBIA TECT. DTOT TECT MOA
Ha3BaHUEM  THUIEPIIMKEMUYECKUN 3axuMm”’ Ojarogaps ero uHGOPMATUBHOCTU
npuoOpes MIUPOKYIO TOMYJSPHOCTh, H TPU3HAH ‘‘30JI0TBIM  CTaHIAPTOM™
I1abeTOJIOrHYSCKOTO HCCICA0oBaHMs [5,0].

3anuceiBas 0aaHC BCEX MOTOKOB MPOIIECCOB, MOBBIMIAIOIINUX M MTOHUKAIOIINUX
YPOBEHb TIIMKEMUU g(t) (uacynuuemun i(t)), TOMy4aeM MHMHMMANBHYIO MOJENTbH

TJIFOKO30MHCYJIMHOBOTO METa0oJiM3Ma B BHJIE CHUCTEMBI NBYX IU(d(epeHIMaTbHbBIX
ypaBHEHHUM 1-r0 mopsiika ¢ 3ana3pBarouM aprymeHTom (1).

Uucnosbie mapameTpbl Mozaenu (1) momiexar wuaeHTUPHUKAMKA — TI0
KJIMHUYECKUM JaHHBIM. OHa MPOBOIUTCS coriiacHo Mapuyky [7].

[Tpu sTOoM mapameTpuyeckyro uaeHTHGUKAIIIO MoAenu (1) MOXKHO MPOBOAUTH
MOATAMHO OJjlarojiaps TOMY, YTO TIEPBOE €€ ypaBHEHUE SIBISICTCS €€ aBTOHOMHBIM
OJIOKOM [JIsi AMHAMUKH Tiaukemud. YucieHHbld aHanmu3 mojenu (3) OCHOBaH Ha
pelIeHu! €€ YpaBHEHUN METO[0M MOIIIaroBOro MHTETPUPOBAHUSL.

B pabote [2] Obuium omnpeneneHbl KPUTEPUU JIMATHOCTHKU COCTOSIHHS
MEXaHM3Ma peryJISIlIUd  YIJIEBOJAHOTO oOOMeHa Yy TalueHTa 10 MOACIbHBIM
napametrpaMm. [IpoBepka ux >(PPEKTUBHOCTH HA KIMHUYECKUX TIIMKEMHUYECKUX
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JAHHBIX C WM3BECTHBIMU HKCHEPTHBIMM JAHAarHo3aMu W3 kKiauHuUku ['Y “HHCTUTYT
npoOJieM SHIOKpUHHOU matojioruu umenu B.S. JlanuneBckoro HAMH VYkpaunsr”
MO0Ka3ajga UX CYIIECTBEHHOE IMPEBOCXOJCTBO B BbIsBICHHM jJareHTHOro CJI2 Hax
opumanbHBIMU 00beKTUBHBIMU KpuTepusimu BO3-2006.

, (1_av)fv(t)
g (t){(1_apyp(t)}—ﬁy(t—f)—vEs (y(t-1) -

—%Q(t—1)-8Es(g(t -1) - g*) — A o(t), t>0,

i'(t) = {QVIVEH +x Q(t—1)+ BEs (y(t - r)}/x + (1)
Gplp

+o(t)-¢[it-1)-io], t>0,

y(t) =o(t), j(t)=olt) —1<t<0.

[Ipennaraemas nuarnocruueckas bTC BeisiBnenus narentaoro CJ/I2 Bnepsbie
MO3BOJISIET MPOBEACHUE KOJIMYECTBEHHBIX HCCIEIOBAHUM BHYTPEHHHUX CBOWCTB
OpraHu3Ma YeJOBEKa, HEIOCTYIHbBIX JIJI1 HEMOCPEACTBEHHBIX U3MEPEHUIA, HA OCHOBE
TPAJAUIMOHHBIX KIMHUYECKHX JAaHHBIX, MOJYYEHHBIX Ha NepUPEpHH OpraHu3Ma
MaluyMeHTa, U UX TIyOOKOM MojelbHOM 00paboTku. Orta guarHoctuyeckas BTC
HOBOT'O ITOKOJIEHUs SIBJSIETCS TNOKAa €IMHCTBEHHOM B JaHHOM HOBOM Kkiacce BTC.
OnHako, HECOMHEHHO, 4YTO C pa3BUTUEM MaTEMaTHYECKOTO MOJICIHPOBAHMS
(U3HONIOrMYECKUX CHCTEM OpraHM3Ma YellOBeKa, C pa3paboTKOl WX aJleKBaTHBIX U
3Q(EeKTUBHBIX MaTEeMAaTHUYECKUX MOJIEJIEH, CBS3bIBAIOLICH  JOCTYNHbIE IS
KJIMHUYECKOIO0  M3MEepeHHs  (U3MOJOTMYECKHE  JIaHHble C  BHYTPEHHUMHU
XapaKTEpUCTUKAaMU  OpraHuM3Ma  4YeJIOBEKa, MMEIOIUMMU  HENOCPEACTBEHHBIN
auarHoctTuyeckui cMeicl, psia Takux BTC HoBoro mokosieHus OyaeT paciupsThbes.
3a HUMU Oyayliee MEIUIIMHCKOTO MPUOOPOCTPOCHUSI.
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JOCJIIKEHHS RFID-TEXHOJIOTTIA B CHCTEMAX KOHTPOJIIO
JOCTYIY
Heuunopenko O. B., k.m.u., ooy.,
Kpasuenko I1. B., 3000y6au euwoi ocgimu opy202o piens,
Yepracovkuil 0eparcasHUull mexHol02iYHULl YHIgepcumem

Panmiouacrotna inentudikamis (anri. Radio Frequency IDentification, mami
RFID) — cyyacHa mporpecrBHa TEXHOJIOTiS aBTOMATUYHOI ieHTH]IKAIll 00’ €KTiB,
IO JI03BOJISIE ABTOMATWM3YyBaTH IIPOLIEC 3YMTYBaHHS Ta o0OpoOku iH(popMarii
OE3KOHTAKTHUM CIOCOOOM 3a JOMOMOTOI0 PalOCUTHAMTIB, IO 3YUTYIOTHCS 3 AaHHUX
3anucaHux Ta 30epeKeHUX B TaK 3BaHUX TpaHcmoHaepax, abo RFID-miTkax.

3aBmaHHAM Oynb-AKOi cUCTeMH 1MeHTH]IKalli € 30epekeHHs 1HpopMaIli mpo
00’€KT Ta MOXJIMBICTH 1i 3pPy4HOrO OTpUMaHHS. Taki CHUCTEMH, SK MPaBHIIO,
CKJIaJIAIOThCA 13 3UMTyBava 1 MiTKA. MiTKa MOK€ MICTUTH JIaHi PO THUII 00'€KTa, HOTo
BapTICTh, Bary, TEMIEPATypy, /1aHi JOTICTUKH, a00 OyIb-AKy 1HITY 1H(QOpMaIlito, sKa
Moke 30epiratucs B 1udpoBomy dopmari. MiTKH BUKOHYIOTHCS Y BUTJISII KapT 13
MarHiTHOIO CMYTOIO, IITPUX KOJIIB, €JICKTPOHHUX KIIIOYIB, YIMOBUX a00 O€34imOBUX
KapTok igeHTudikamii. Ha cporomni pamiodactoTHa igeHTH(IKAIISA, IO € JTOCHUTH
MOIIMPEHOI0, BUKOPUCTOBYETHCS [JIsI TOTO, MO0 11€HTU(]IKYBaTH, MPOCTEKHUTH,
PO3COPTYBATH, KOHTPOJIIOBATA MEPCOHAN B poOOYl TOJAMHU 1 BUABUTH HEOOMEKEHY
KUIBKICTh ~TIPEIMETIB, JIIOJIed, JOKYMEHTIB, TPAHCIOPTHUX 3aco01B, OJATY,
KOHTEWHEPIB TOIIO. Takok TEXHOJOrid MOXe OyTH BUKOPHUCTaHa JJIsl aBTOMaTH3aLli
BUPOOHUYHUX TMPOLIECIB, aBTOMAaTHU3allli CHCTEM YIMPABIIHHSA, OpraHizalii CHCTEM
KOHTPOJIO JOCTYIy Ta CHUCTeM O€3MeKH, KOHTPOJI 1 00Ky poOodoro wyacy,
moOyJ0Ba JUCKOHTHUX 1 JIOTICTUMHHUX CHCTEM, 3aXUCTy TOBapiB Ta JOKYMEHTIB BiJl
M1IPOOOK.

Buxopucranns 1i€i TexHOJOTiT B po3ApiOHIM TOPTIBII Ja€ MOXJIUBICTh HE
TUTBKM MATPUMYBATH HEOOXITHY KUIBKICTh TOBapy Ha CKJIaji, ajge 1 1CTOTHO
MIPUCKOPHUTH MPOBEACHHS KACOBUX po3paxyHKiB. KpiMm Toro, 11e 103BOJIsI€ 3aXUCTUTH
TOBap Bia Kpaabkok. ObnanHaBmm 6ank 1okyMeHTa RFID-MiTKoOrO 13 3anMcaHiMu B
il mam’aTh HOMEPOM JIOKYMEHTa 1 1HITUMHU HEOOXITHUMHU JTaHUMH, 3a0€3MeUy€eThCs
J0IATKOBA Mipa 3aXUCTy OJIaHKa BiJl MOXKJIMBOI MiApoOKu Ta kpaaikku. RFID mitkwu,
K €JEMEHT EJIEKTPOHHOTO 3aXHCTy, BUKOPUCTOBYIOTHCS B 1AeHTH(IKAIITHUX
JOKyMEHTaX 0aratbox KpaiH.

Benuuesna KidbKICTh JIOAAaTKIB, B SKUX BUKOpHcTOBYyeThcs RFID, 1
HEOOXIHICTh B3a€EMOJIII MK PI3HUMHU CHUCTeMaMH BuMmarae cranaaprtuzaiii RFID-
texHoJsorii. Meroto crangaptiB RFID € cTBOpeHHs 0JJHAaKOBOCTI B raiy3i 1, OTXKe,
nigsuileHHs epextuBHOoCcTi RFID-cructeM Ta po3mmpeHHs raity3eil 3acToCyBaHHS.

Hani, sgaxi BukopuctoBytoTbcsi B RFID-miTmi  mepesanucyroTbest  Ta
JIOTIOBHIOIOThCST Oarato pasiB. /s RFID-3unTyBada He moTpiOHA mpsiMa BHIUMICTh
MITKH, JiJIsl TOTO 100 3unTaTu 3 Hei iHdopmarlito. BzaemHe po3ramryBaHHS MITKH Ta
pizepa He BIUIMBaE Ha ix poOoTy. MiTka Moxke OyTH 34HWTaHa 4Yepe3 yMaKOBKY, IO
703BOJISIE 3poOUTH 11 MEHIN BUauMOIO. [[ns 3umryBanHs iH(MOpMaIli, TOCTaTHBO
MOTIACTH B 30HY ii [Tii, B TOMY YHUCJI1 TPU MEPEMIIIEHH]1 HAa BUCOKINA MIBUIKOCTI.
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OO6oB’s13k0BUM eneMeHTOM po3poOku RFID-cucteM crae aHami3 MOTEHIIHHUAX
3arpo3 1 3abes3neueHHs 3axucTy iHdopmalii Ha (Pi3MYHOMY piBHI OOpPOOKH JaHUX,
3axucT eineMeHTiB RFID-cuctem Bin danbcudikaiii, miapoOKu 1 HECAaHKIIIOHOBAHUX
N, a TakoXk 3abe3reueHHs 1HGOPMAIIHHOI OE3MEeKH 1 pPO3BAaHTAKEHHS JIOT1YHOTO
(indopmariitHoro) piBHSI OOpPOOKH BijJi HAPOCTAKOYOTO YHCJIA TPaH3AKIIIHA 1 BEJTUKOTO
MOTOKY 1H(opMaIlii, 04iKyBaHOTO 1 ijae 3 (pI3UIHOro piBHSA 0OPOOKH JaHUX, B MIpY
PO3BUTKY 1 TOIIMUPEHHS OE3KOHTAKTHUX 1H(opMaIiitHO-TeIeKOMYyHIKAIlIHHUX
CHCTEM.

[TpaBuibne BuxopuctanHs RFID no3Bomsie mepekpuTu HECaHKIIOHOBAHUN
JIOCTYIl Ha TEPUTOPit0, B OYAIBIIO, OKPEMi MTOBEPXU Ta MPUMIIICHHSA. AJie B TOH e
4ac BOHH CIPOIIYIOTE po60Ty, a came: HE CTBOPIOIOTh MEPEIIKOA ISl MPOXOAY
MEepPCOHAITY 1 Bl,[[BlI[yBa‘-IlB B JIO3BOJICHI JJI1 HUX 30HU. Hempsimuit (OHepaTI/IBHI/II/I)
edeKT TmoJsirae B IMiIBHINCHHI HAIHHOCTI MPOITYCKHOTO PEXUMY, YCKIIaIHCHHI IS
3JI0BMUCHHKIB TPOHUKHEHHS Ha 00'€KT.

Haii6inpm nomymnsspauM goaatkom Oyzae BukopuctanHs RFID B moricTuin ta
Mepekax TMOCTaBKH, J€ HOBI TEXHOJIOTIi 3MOXYTh MHIAHATH €(PEKTUBHICTH BCHOMY
JAHIIOTY TOCTaBOK BiJi BUpoOHuKa 10 mpoaaBil. Kpim toro, RFID-cuctemu 3
yCHIXOM BHUKOPUCTOBYIOTH B TaKUX HIIIaX pPUHKY, K O010J10TeKH 1 MacoBi
NIEPEBE3CHHS.

B ormsai Juniper Research BigzHadeHo, 110 KIOYEM Ha MUIAXY IO IIAPOKOTO
nommpenHa RFID-texnomnorii crana yroga mpo cranaaptu EPC Gen-2. Kpim
Himeyunan 1 Anrmii, RFID-cuctemMu HaWOLIbII YCHIIIHO BIPOBAKYIOTHCS B
lNomnmanmii, Janii 1 [Beinapii. s BUKOPUCTaHHS B JIAHIIO31 MOCTavyaHb OyAyTh
3aCTOCOBYBATUCS MOOUIBHI pimeHHs, Ae TexHojoria RFID noeanyerscsa 3 GPS a6o
GSM.

[IpoBeneHo aHami3 cydacHUX O€3APOTOBUX TEXHOJIOT1HM 3 METOIO BUSIBICHHS iX
mepeBar Ta HEAOJIKIB MPU OpraHizailii KOHTpOJ Aoctymy. B pesymbrari Oyso
3'sicoaHo, mo TexHonoriss RFID wmae psg mepeBar B MOPIBHSHHI 3 1HIIWMHU
PO3MIITHYTUMHU TEXHOJIOTISIMU JIJIsl OpraHi3ailii CUCTEMU KOHTPOJIIO JAocTymy. Takox
OyJI0 KOPOTKO OIMHMCAHO BiJl YOTO 3aJICKUTH NalbHICTh Aii RFID-TexHomortii.
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JOCIIIZKEHHA OCHOBHUX TAPAMETPIB 3BYKOBIITBOPIOIOUUNX
MPUCTPOIB

Heuunopenxo O. B., k.m.H., ooy.

Jlanaes O. IO, 3000y6au suwoi oceimu 0py2oco pieHs,

Yepracvkuil 0eparcasHUull mexHoI02iYHULL YHIgepcumem

B Hair yac 3ByKOBIATBOPIOIOYI MPUCTPOI MIBUIKO PO3BUBAIOTHCS 1 TUM O1JIBIII
BUMOTH J0 HUX CTaBiAThCA. ChOronHi, moO 3aJ0BOJBLHUTH TMOTPEOW CITOKMBada
3aMajo0 CHUCTEMHU 3 CTEpeo 3BYKOM. Bike BUTOTOBIIEHI CHCTEMHU 3 KBaJpO 3BYKOM,
€JIEKTPOHHUMH PETYJISATOPAMH 3BYKY, TEMOpyY, OanaHcy.

PerynroBanHss mapamMeTpiB 3BYKOBOI'O CHUTHAJy B aKyCTHUHIA cHCTEMI
MIPOBOAMUTHCS 3 TIOTIOMOTOIO PETYIIATOPIB, SIKI € YACTUHOIO aKyCTUYHOI cucteMu. Kpim
TOTO B MEPCOHAIBHUX KOMM'IOTEPAaX € CIeliajdbHI MPOrpaMu, 3 JOTMOMOTOI0 SKHX
MO>KHa TaKO>X 3MIHIOBAaTH MapaMeTpH 3ByKOBOTO CUTHAITY.

XapakTep 3By4YaHHS BH3HAYalOTh HE TUIBKM IapaMeTpHd BCTaHOBJICHHUX
BUIIPOMIHIOBAYIB, a i 1X B3a€EMHE PO3TaIlyBaHHs, KOHCTPYKIIiS KOPIYyCy, BOY/IOBaHi
MacUBHI PUIBTPHU 1 6araTo 1HIIMX €JIEMEHTIB aKYCTUYHUX CHCTEM.

Y  JomoBiAi  PO3TASHYTO  CHUCTEMH, TNpHU3HA4YeHI Uit  €(EeKTHUBHOTO
BUIIPOMIHIOBaHHSI 3BYKY B IMOBITPSHOMY CEpPEIOBUII, IO BKJIIOYA€ OJIUH abo
JEKUJIbKa 3BYKOBUX BHUIIPOMIHIOBAYiB B aKyCTHYHOMY OGMOPMIICHHI. 3a3HauyeHO
nepeBaru Ta HEOOJIKM AaKyCTHUYHHUX CHUCTEM B 3alleKHOCTI BiJ] aKyCTHYHOTO
opopmiienns. Hampukian, Kopmyc axkyCTHKH 3aKpUTOTO THIY SIBIsiE Cc000I0
TepMETUYHO 3aKPUTHH SIIMK 3 BHUBEACHUM Ha (PpoHTanmbHy maHenb audy3opom
(BUIIpOMiHIOBaYE€M 3BYKY) JAuHamika. Hemomikamu Takoi aKyCTHKM € HH3bKa
YYyTJIUBICTh Ta HE HAATO rIMOOKMil Oac. [lo mepeBar BITHOCATH IPOCTOTY KOHCTPYKIIIi
1 XOpollll NepexigHl XapaKTEPUCTUKH, SIKI TapaHTYIOTh HU3bKUI PIBEHb CHOTBOPEHD U
TOYHE BIATBOPEHHS 3BYKY.

AKYCTUYHI CHUCTEMHU BIAKPUTOTO THUITy 3YCTPIHalOThCA Iy>K€ PIAKO, B HHUX
KOpIyC SIBJII€ COOOI0 TOBCTY MaHENb, B SIKYy BCTAHOBJICHI JTUHAMIKH. Taki cucTeMu
3a0e3MeuyloTh aKyCTUYHE BUIIPOMIHIOBAHHS JUIOJBHOTO THIY, TOOTO 3BYKOBI
KOJIMBAHHSA BiJI KOJIOHKU TOIIHUPIOIOTHCSA K 3 (POHTY, TaK 1 3 THIIY. 3aBISIKH I[bOMY
BCl HETaTHBHI BIOpallii, IKi BAHUKAIOTh TIPU PE30HAHCI B KOJIOHKAX 13 ‘‘3BUYalHUM
KOPITyCOM, B HUX 3BE€JICHI IO MIHIMyMY.

Jnst Toro mo0 po3poOUTH CTPYKTYpHY CXEMY 10 aKyCTHYHOI CUCTEMH ISl
MEepPCOHAILHOIO0 KOMM'IOTEpa MOTPIOHO MaTH TMEBHI BUXIIHI JaHl, Takl SK: CUCTEMa
MOBMHHAa OyTH cTepeo(OHIYHOIO; AKYCTHYHA CUCTEMAa IMOBHMHHA MAaTU PETYJATOP
TYYHOCTI, Peryyiarop TeMOpy (ChiabHUR Ayt 000X KaHaliB); MOTYXHICTh CHUCTEMH
noBuHHA OyTH He MeHmma 10 BT; akycTnyHa cucTemMa IMOBHHHA BiATBOPIOBATH CUTHAIT
B nmiama3oHi 20-20000 I'u; st KMBJIEHHS CHUCTEMU TMOBUHEH BUKOPHUCTOBYBATHCH
0JIOK >KUBJIeHHS 3 cTadurizaTopoM. OKpiM IHMX CKJIAJO0BHUX, 10 CKJIaJy aKyCTHYHOL
CUCTEMHU BXOAUTH OJIOK >KMBJICHHS, JJI 3a0e3meueHHs poOoTu miacuitoBadiB. biok
KUBJICHHS CKIIAJIA€ThCS 3 TpaHchopmaTopa, BUlipsmiIsda, piibrpa, crabimizatopa. Ha
pUCYHKY | mpuBEeNeHU OJUH 3 BapiaHTIB CTPYKTYPHOI CXEMH aKyCTUYHOI CHCTEMH
JUJIs1 TIEPCOHAIBHOIO KOMIT'IOTEpA.
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Pucynok 1 — CtpykTypHa cxema aKkyCTU4YHOI CUCTEMU

OTxe aKkycTU4YHa cucTema Oyze CKIaJaTucs 3 TakKuX (PYHKII1OHAJbHUX BY3JIIB:
PEryJIATOp TYYHOCTI, PEryjisTop TEeMOpy; MOMEpeaHidl MiICUtoBay; IMiJICHII0OBAaY
MOTY>KHOCTI1; TYYHOMOBII1; OJIOK KUBJICHHS.

[IpoananizoBaHi BUMOTH JO OCHOBHUX MapaMeTpiB aKyCTUYHHX CHUCTEM, IO
CYTT€BO BIUIMBAIOTh Ha SIKICTh BIATBOPIOBaIBbHOI iHGopMarii. Hanpuknan, miamna3on
B1ITBOPIOBAIbHUX YACTOT MOBUHEH BMIIIATUCA B JI1alla30H, SIKUW CTIpUHAMAE JIIOJICHKE
Byx0, T00TO Bi7 20 10 20000 ['1. BaxmBum mapamMeTpoM TaKOX € KiIbKICTh CMYT,
TOOTO MiJlana30H CHEKTpa BIITBOPIOBAHUX aKyCTHUHOIO CHCTEMOIO YacTOT, Ha SIKY
po30UTUI YaCTOTHUM Jiana3oH KOJIOHKM. CHUCTEMH 3 BEJIMKUM YHMCIOM YacCTOTHUX
CMYT 3/1aTHI OUTBII SKICHO 1 TOYHO BIATBOPIOBATH 3BYK. 3a3HAUEHO, IO XapaKTep
3BY4YaHHS 3aJIEKUTh HE TUIBKH BlJ IMapaMeTPiB BCTAHOBJIECHUX BUIIPOMIHIOBAYIB, a U
B/l iX B3a€EMHOIO pO3TAlllyBaHHS, KOHCTPYKLIi KOpHIyCy, BOYJOBaHUX IACHBHUX
(GIBTPIB TOILO.

BucHoBku. Y poOOTI BHpillleHa akTyaldbHa 3aJadya CTBOPEHHS aKyCTHUYHOI
CUCTeMM JUIsl TepCoHaIbHOro Komm'rotepa. Jlo mgaHoi cucremu po3pobiieHa
CTPYKTypHa CX€Ma Ta CXeMa eJIEKTpU4Ha MPUHUUNOBA. B poOOTI MICTUTHCS OIMKC
poOOTH TIPUCTPOIO Ta TMEpPEBipKa MOro OCHOBHUX MapaMmeTpiB. Jlo mepeBar mokHa
TaKOX BIJTHECTH JOCUTDH 3pYUHHUI Ta MIHIMATICTUIHUM TU3AMH.
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METOA 3SMEHIIEHHS ITOXUBKU BUMIPIOBAJIBHOT'O
HEPETBOPIOBAYA JIUIA CUCTEM YIIPABJIIHHA OCBITJEHHSAM
Cemeneuyw J[.A., k.m.n.,00u.,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Vkpaincvkoi inogceneprno-nedazociunoi akaoemii, m. baxmym

CydacHa aep>kaBHA MOJIITUKA €HEPro30epeskeHHs] 00YMOBIIIOE KOPCTKI BUMOTH
70 CHUCTEM IITYYHOTO OCBITJCHHS, 30KpeMa J0 aBTOMAaTH3allii TaKHUX CHCTEM.
3a0e3meueHHss  CaHITApHUX  BUMOT  OJHOYACHO 3  BHCOKHM  pIBHEM
eHeproe(peKTUBHOCTI BUMAara€ sIKk BUKOPHCTAHHSA CyYaCHUX JDKEpeN CBITIA, Tak 1
Cy4aCHHUX E€JICKTPOHHUX CHUCTEM YMPaBIIHHS (cTaOUIi3a1il) OCBITICHOCTI, BaXKJIUBUM
KOMITOHEHTOM SIKUX € BUMIpIOBaJIbHUI nepeTBopioBay (BII) piBHSA OCBITIEHOCTI.

dotopesucTtopu IS BUMIPIOBAaHHS  BHUJUMOTO  CHEKTPY  ONTHYHOTO
BUIPOMIHIOBaHHSI MalOTh MOPIBHSHO BEJIMKHUM 4ac BIATYKY (TUIOBE 3HadeHHsS — 50
Mc). TemuoBuit omip — mopsaxky 1 MOM 3HMKYETbCS HENMIHIAHO 13 3POCTAHHSIM
ocBiTieHocTi J0 mnpubiam3zno 1 kOm. TemneparypHa cTaOUIBHICTH HEBEIMKA 1
3aJIeKUTh BiJ CKJIaay, METOJ]Y BHUTOTOBJICHHS 1 piBHS ocBiTieHOcTi. Kpim Toro,
HYJIbOBE 3HAUEHHSI OMOpY MIHSEThCS 3 4yacoM B mexax a0 20% 3a 1000 roauH.
3acTocyBaHHS LUX MpUIaiB OOMEXKEHE, OCKUIBKM BOHU HEMPUIATHI JUIsl IIBUJKOTO
BIAryKy a0o TouHoro BumiproBanus [1],[2]. TIpote, 1i KaT4uku TOCTATHHO YYTJIHBI i
BUPIIICHHA 3a7]a4 3aCTOCYBaHHS iX B JIOKQTbHUX CHCTEMaX YMPaBIiHHS OCBITICHHSIM
€ aKTyaJIbHHUM.

[Ipuy  noOymoBi  emektponHux BII 3 ¢ortopesucropamu  MoOkHa
BUKOPUCTOBYBAaTH JEKIJIbKa METOMIB, IO 3a0€3MeYy0Th OTPUMaHHSA HEOOXI1THUX
rapameTpiB TOYHOCTI 1 0a)KaHUX XapaKTEPUCTUK. B CyKymHOCTI METO/IIB, B)KUBaHUX
JUISL  TIOJIMIIEHHS METPOJIOTIYHUX XapaKTePUCTUK, MOXKYTh OyTH BHJLJIEHI:
napamMeTpuyHi; 3 BUKOPUCTAaHHSAM 3BOPOTHUX 3B's3kiB (33); KOMIIEHcaliiHl 1
MOCTOBI; CTPYKTYpPHI1; TECTOBI; aITOPUTMIYHI; MOTyJIALIiHI [3].

Jlo CTPYKTypHMX METOMIB BIIHECEHI TI METOAM, TPH BUKOPHUCTAHHI SKHX
3aBISKM  HAsBHOCTI  pEryjibOBaHUX a00  HEPEryJbOBaHUX  BHCOKOTOYHHUX
(GYHKIIOHATBFHUX BY3/iB 1 KOMIIOHEHTIB, 200 3MIHU CTPYKTYPH MEPETBOPIOBAIBHOTO
MPUCTPOIO, MOKHA OTpUMATH Oa’kaHi METPOJIOTIYHI XapaKTEPUCTUKH HaBITh 0e€3
BHUKOPHCTaHHS HETaTUBHOT'O 3BOPOTHOTO 3B's13KY [4].

Ha npaxtuiii npo6iemu 13 3a0€3MeUeHHsIM CTIMKOCTI € 3aBXKAU, OCKIJIBKU TIPU
CTBOPEHHI BHUCOKOTOYHHUX €JEKTPOHHUX (PYHKIIOHAJIbHUX BY3JIB B OUIBIIOCTI
BUMAJKIB 3aCTOCOBY€ThCS 33 B TOMYy a0o0 1HIIOMY BUIIISAL. CTPYKTYpHI METOAU
3aBX/IM BUKOPUCTOBYIOTHCA y MOEAHAHHI 3 MapaMeTpuuHuMH 1 Metoaamu 33. Ilpu
pllIeHH] TeXHIYHOI 3ajay4i miBUILEeHHS TouyHOCTI BII cTpyKkTypHI MeTOIU € ApyrUMHU
10 3HAUYYIIOCTI MiCJIsl METOJIiB 3BOPOTHOIO 3B'A3KY. IX XapaKTepHOIO 0COOIMBICTIO €
(GyHKIIOHaNIbHA CTIMKICTH 1 BIACYTHICTD SKUX-HEOYIb POOJIeM 3 11 3a0€3MeUeHHSIM.

Y  mpencraBneHii  poOOTI  MpoaHATI30BAaHWUW  HAWOLIBIN  JOCTYIMHUUN
CTPYKTYPHUH METOJ TiJIBUIIEHHS TOYHOCTI TPHU PO3poO0Ill BUMIPIOBAIHHOTO
nepeTBoproBaya Ha 0a3i (oropesuctopiB. CTpyKTypHa cXema 3ampONOHOBAHOTO
BHUMIPIOBAJILHOTO MEPETBOPIOBAYA MOKa3aHa Ha puc. la.

Ocuosuuit BII, mapameTpu sSIKOTO MOMIMIIYIOTHCS, Ma€ (PYHKITIFO IEPETBOPEHHS
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K. HeoOxiaHa QyHKIIis nepeTBOpeHHA no3HadyeHa sk K. Y CTpyKTypi € nperu3iiHui
3BOpOTHMM TiepeTrBoproBau 3BII, QyHkIis neperBopeHHs skoro piBHa Kox = I/K.
ITorpimHOCTI KOXKHOTO 3 KOMIIOHEHTIB CTPYyKTypH nosHadeHi AK , AK,, AK,.
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Pucynok 1 — CtpykTypa CTIHKOTO TOUHOTO €IEKTPOHHOTO BUMIPIOBAIBHOTO

MepeTBOprOBaya

CyTb MeTOy MOJSATae B TOMY, IO 3@ JOIIOMOT'0O0 3BOPOTHOTO MEPETBOPIOBAYA
1 IPUCTPOIO NOPIBHSHHSA BHU3HAYAETHCS 3HAUEHHS MOTPIIIHOCTI, MPUBEIEHOI A0
BxoJly. CHUTHajg MOrpIIHOCTI MEPETBOPUTHCS Y BUXIJHUM CHUTHaAN 3a JOIOMOIOIO
nopatkoBoro BII, aHamoriyHOro OCHOBHOMY, Ha BHXOJIl SIKOTO 3'SBJISIETbCS CUTHAJ,
OJNIM3BKUI 3a 3HAYEHHSM JO0 TOTPIIIHOCTI BUXIAHOTO CUTHaiy ocHoBHoro BIIL
[TincyMoByrOUM CUTHAN MOTPIUIHOCTI 3 BUXITHUM CUTHAJIOM OcHOBHOTrO BII BraeTbcs
1CTOTHO T1JIBUIIIUTH TOYHICTh MEPETBOPEHHS 1 MOJTINIIHUTH XapakTepucTuku II1.

OTtpriMaHa KUIbKICHA OLIHKA BIUIMBY Ha (PYHKIIIO NEPETBOPEHHS JOJATKOBUX
(yHKII1OHATBHUX BY3JiB:

Y:X-K(l—

AKlAKZ+AK3+AK2AK3+AK1AKSJ )
K? K K?

OTxe, Mpyu BUKOPHUCTAHHI CTPYKTYPHOTO MeTOMy Kopekiii norpimmHicts BII B
MEPIILy YePTy 3aJIeKUTh Bl TOUHOCTI OTPUMaHHS HEoOXiaHOT (QyHKIIIT IEpeTBOPEHHS
y 3BOPOTHOTO IepeTBoproBaya 3BI1.

AHani3 OTPUMAHOrO PIBHSIHHS J03BOJISIE COPOCTUTH CTPYKTYPY 10 BUIIIALY,
MMOKa3aHoro Ha puc.106.

OTpuMaHi  pe3yJabTaTH Jlal0Th  MOMJIMBICTh ~ BU3HAUUTH  MOXJIUBICTh
BUKOPUCTaHHA PI3HUX THIIIB IEPETBOPEHHS 0nopy GOTOpE3UCTOPY y 1H(POopMaLiiHuI
CUTHAJ B 3aJE€XKHOCTI Bl e€JeMEHTHOi 0a3u, sKa BUKOPUCTOBYETHCA Y
BUMIPIOBAJILHOMY M€PETBOPIOBAYL.
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KOMIBIOTEPHO-MOJEJBHBIA AHAJIOT
«'MHNEPTJINMKEMMNYECKOI'O 3AKUMA»
Cokon E. U., 0.m.u., npogheccop,
HTY "XIIN", Xapvkos
Jlanma C. C., k.m.u., douenm,
HTY "XIIN", Xapvkos
Conosvésa O. U., k.m.u., douenm,
Xapvroseckuti HayuoHanbhvill yHusepcumem Bozoywmnvix Cun um. U.Koocedyba

“I'unepraukemudeckuM  3axumoM  (hyperglycemic clamp)” Ha3biBaeTcs
COBPEMEHHBI BHYTPUBEHHBIH WH(QY3UOHHBI TECT TOJEPAHTHOCTU K TIIOKO3E,
pa3paOOTaHHBIN /A BBIIBICHHUS Tpeauadbera — JAaTeHTHOW (OpPMBI caxapHOTO
muadeta (CJI) 2-ro tuna (C/12), mpu KOTOpOH yKe pa3BHBAIOTCS MO3IHUE TKEITBIC
COCYIUCThIE M HEBPOJOTUYECKUE TUIMYHBIE OCIOXHEHHS auadbera. DTOT TecT
MO3BOJIAET UCCIIE0OBATh OCHOBHBIE (pakTophl pa3zBuTus CJI: HapylleHus: B CEKpeluu
WHCYJIMHA ToKenyaouHod keneso npu CJ[ 1-ro tuma (CHAl) u B
BOCHPUMMYHMBOCTA HWHCYJIMHA (MHCYJUHOPE3UCTEHTHOCTH) TKAaHSIMH OpraHu3Ma
nanuenta npu CJI-2. OH npuobpen MUPOKYIO MOMYJISIPHOCTh Y SHAOKPUHOJIOTOB B
JaJlbHEM 3apy0OeXbe B KauyecTBE TaK Ha3bIBAEMOIo ‘30JI0TOr0 CTaHjaapTa‘
UCCIICIOBAHUS CUCTEMBI PETYIISIUH YIIIEBOTHOTO oOMeHa [ 1-3].

OpHako, TEXHUYECKAs! CIIOAKHOCTh B IPOBEICHUH U HEOOXOJUMOCTh B HAJTUUHH
YHUKAJIBHOTO 000pYJOBaHUs, a TaKkKe OOpPEMEHUTENbHOCTh U HEOE30MacHOCTh IS
MalnyMeHTa OOYCJIOBWIM HEBO3MOXXHOCTh  KIMHUYECKOIO IPUMEHEHHSI TecTa
“TMNEPIIINKEMAYECKUN 3aKUM . B  KIMHUYECKOW IIPAKTHKE [JIs1 BBISBIICHHS
npeauadeTa NPUMEHSIOT MPOCTOM, Oe30MacHBIM Il MallMeHTa MEepOopajbHbIA TECT
TonepaHTHOCTH K ritoko3e (ITTTT).

ABTOpaM  JaHHOTO JOKJIaJa  yJaajoch  pa3paboTaTh  MHUHUMAJIbHYIO
MaTEeMaTHYECKyl0 MOJENb TJIFOKO30MHCYJIIMHOBOTO METa0O0JM3Ma B BHUJE CHUCTEMbI
ABYX AuQdepeHraIbHbIX YpaBHEHUH 1-To mopsiaka ¢ 3ama3IbIBatoliuM apryMEHTOM
[4].

OTa MOJenb M 3HAYEHUS OCHOBHBIX €€ IapaMeTpoB, IMOJIYYEHHBIX NpPU €€
napaMeTpuueckod  HMACHTU(UKALUUK 1O  KIMHUYECKMM JaHHBIM  MalUeHTAa,
VMHBAPUAHTHBI OTHOCUTEIBHO BHJIA HArpy304HOIO TECTa, MPOBEAEHHOIO Yy HETO.
[loaToMy uX 3Ha4YeHHs SBISIOTCA OOBEKTUBHBIMU XAPAKTEPUCTUKAMHU CHCTEMBbI
perysiiuy yrieBoAHOro OOMEHa y MaleHTa W MOTYT ObITh HMCHOJb30BaHbl IS
JUArHOCTUKH €€ COCTOSIHUSI.

bonee Toro, mpu mnapaMeTpuuecKol HUACHTU(UKAIMU MO0 KIMHUYECKUM
JaHHBIM O€3pa3IMYHO, KAKOTO M3 TECTOB TOJEPAHTHOCTHU K TIIIOKO3€, MPOBEACHHOTO
y ONpENENIEHHOTO MallUeHTa, 3Ta MOJIEJIb CTAHOBUTCA WHAMBUAYAJIU3UPOBAHHON K
Hemy. llenecooOpa3zHo 111 MOCTPOEHUS HWHAWBHUIYATU3UPOBAHHOM K MAIUEHTY
MOJIETTM CHCTEMbl PEryJsilMd YIJIEBOAHOIO OOMEHa Yy HEro HCIOJIb30BaTh
KJIMHAYECKHUE JaHHBIE CAMOT0 IMPOCTOr0 M3 TIIOKO30TONEpaHTHbIX TecToB — [ITTT,
IIPOBEICHHOIO Y HEro. 3aTe€M Ha 3TOW MHAMBUAYAIU3UPOBAHHOM K MMALIMEHTY MOJAEIIN
MOXXHO  IIPOBECTH, B  YacCTHOCTH,  KOMIIBIOTEPHO-MOJENIBbHBIA  aHAJIOr
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“THNEepPTIMKEeMUYEecKOro  3axuma” € TOJy4yeHHeM  Bcedl  OOBEKTHBHOMU
JMarHOCTUYECKOU UH(OpMAIUH, CBOMCTBEHHON ATOMY TECTY.

B kagectBe mpumepa Ha puc. 1 gaHel B rpadUuecKOM BHUJE PE3YJIbTaThI
napaMeTpuYecKol HIASHTU(PUKAIIMU MOJEIN TIIOKO30MHCYJIMHOBOTO MeTabomM3Ma
10 TJIMKEMUYECKUM U UHCYJIMHEMHYECKUM KinHu4YeckuM naHHbM IITTI. Ha puc. 2
NPUBEACHBl  PE3YJbTAaThl MPOBEACHUS KOMIIBIOTEPHO-MOJAECIBLHOIO BUPTYIHHOTO

aHaJjiora TecTa “IUnepriuKeMUYeCcKUi 3KAM Ha 3TOHU MOJICIIH,

uneHtuuuupoBanHoi o ganueM [ITTI Ha puc. 1.
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Pucynok 2 — MojienbHbIe KpUBBIC
riaukemud (a), nacynmuHemud (b) u
WHTEHCUBHOCTHU CEKPEIMU UHCYJIMHA (C)
TeCTa “TUMEPIrIUKEMUYECKUN 3aKUM”

Pucynox 1 — ['mukemuueckue (a) u

uncyauHemuueckue (b) moaeapHbIC

KPUBBIC, HICHTU(UIIMPOBAHHBIC TIO
KJIuHU4eckuM ganHbeiM [ITTT,
M300paKEHHBIX 3BE3JJ0YKOMN *

OnuncanHyro mpoueaypy KOMIIBIOTEPHO-MOJEIBHOTO IPOBENEHUSI TeCTa
“THNEepriIMKeMUYECKU 3aKUM™~ Ha MOJIENH TIFOKO30MHCYJIMHOBOIO METaboju3Ma ¢
napameTpamu, IpeIBapUTEIbHO UACHTU(UUUPOBAHHBIMU IO JAHHBIM ITPOBEIEHHOIO
y nanuenTa [ITTI, MmoxxHO paccmaTpuBaTh Kak €AUMHBIA HOBBbIH KOMOWHHUPOBAHHBIM
TECT BBISIBJICHUS npeauabdeTa. 0)¢ obJyiagaer MH(POPMATUBHOCTHIO
“IUMEeprivKeMUYECKOr0 3aXnMa W MPOCTOTOM HATYPHOTO MPOBEACHUS, a TAKKE
6e3onacHocTbio 1715 manuenta [ITTT .
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KOMIPIOTEPHO-IHTET'POBAHE CTATUCTUYHE MOJAEJIOBAHHSA
BJIACTHUBOCTE MOHOKPHUCTAJIIB A°B°
HImanvxo O.J]., k.¢h.-m.1., Ooy.
bonoapenko C.B., Kpuxnusoti M.A., 3000y6aui suwoi oceimu,
Xepconcoka ginia Hayionanvnoeo yuisepcumemy
Kopabnedyoysanus imeni aomipanra Makaposa

MoskHa HEe CyMHIBaTHCS, II0 B Cy4aCHOMY MaTepialo3HABCTBI KOMIT IOTEpHE
MOJIETIIOBaHHSI CTPYKTYPHHUX BJIACTUBOCTEH KPUCTANIB 3aiiMae MPUHIIMIIOBO BaXKJIHBE
MiCIle B TIpOIeCi BIOCKOHAJICHHS TEXHOJOTIM iX OTPMMAaHHS 1 3aCTOCYBaHHS.
CyTTeBOI0 MPOOJIEMOI0 KOPEKTHOTO aHalli3y CTPYKTYpH 1 BIAMOBITHUX (PI3MUHHX
mapamMeTpiB KpuCTamiB € OaraTodakTOpHICT, iX B3aeMHOro BrumBy [1, 2].
CrangapTHUH MiIX1A 10 BUBUCHHS B3a€EMO3B'SI3KY OYZOBH KpUCTAMTIB 1 X (I3UUHUX Ta
XIMIYHHUX BJIACTUBOCTEM 0a3yeThCs Ha BCTAHOBJICHHI KOPEJALINHOT 3B'sI3Ky 3a JIBOMa
napameTpamMu 1npu (IKCOBAaHOMY 3HAUYEHHI IHIIUX: BPAXOBYIOThCA iX aOCOIIOTHI
BEJIMYMHU, 4 HE TOEJHAHHA 1 3MIHM IUX BETUYUH. BUIbII JOCKOHAIMM € METO
MHOXHUHHOI KOpPEJIAIii, SIKWA Ma€e BHUCOKY €(EKTHUBHICTh IMPHU CTBOPEHHI TOYHUX
Makpomozened (pi3uuHuX cucteMm. JlaHMM MeTol XO4Y 1 3aCTOCOBYETHCS B
MaTtepiajgo3HaBCTBI, ajie 00JIacTh HOT0 3aCTOCYBaHHS MOXeE OyTH ICTOTHO PO3IIMpPEHA
3 ypaxyBaHHSM MOJIMBOCTEN CydaCHUX MPUKIATHUX KOMITIOTEpHUX Iporpam [3, 4].

Haii6iabmni npobnemu 3 6araroakTOpHICTIO 3B'S3KIB (DI3MYHUX BIACTUBOCTEMN
BUHUKAIOTh TPU JOCTI/DKCHHI HECTeXiOMETpUYHUX KpuctaimiB [5]. 3a3Hauene
XapaKTEPHO JJIsI CTPYKTYPHOIO MOJEIIOBAHHS 3'€IHAHB A’B® i, 30KpeMa, apceHiay
rainito. Tomy 6araTOKOMIIOHEHTHE KOMIT FOTEpHE MOJICTIOBAHHS BIACTUBOCTEH TaKUX
KpUCTaJiB, 0€3CyMHIBHO, BUMArae peaii3anii MHO)KMHHOTO KOPEJSILIHOrO aHai3y
Ta e(pEeKTUBHICTh MOr0 3aCTOCYBaHHS MOK€ OyTH MpPOJAEMOHCTPOBaHA HA IBOMY
Marepiaii.

MeToro JochmiKeHHsT € PO3riis] e€(HEeKTUBHOCTI BUKOPUCTAHHS MHOXHHHUX
KOPEJSIIIHHOTO  aHamizy [yl BHUBYEHHS 1 KOMII IOTEPHOTO  MOJIEIIOBAHHS
CTPYKTYPHUX, €JEKTpO(PI3UYHUX 1 MEXaHIYHUX BIJIACTUBOCTEH KPHUCTAIIB 3
O0araroakTOpHUM 3B'A3KaMH Ha TMPUKIAII MOHOKPHUCTAJIIB HAIMiBI30JIIOKYO0TO
nenerosanoro (HIH) GaAs.

Jns nocsirHeHHST MeTH OyJIM TIOCTaBJIeHI TaKl 3aBJaHHS:

— BUJUIMATU BHUXIJIHI JIlaHi, HEOOXIAHI JJI KOPEJALINHOTO aHai3y (hi3UUHUX
xapaktepuctuk B MoHOKpuctami HIH GaAs 3 BHUKOpUCTaHHSAM KOMI'FOTEPHUX
nporpam Exel, STADIA 1 SPSS Statistics 17.0;

— MoOyIyBaTH PO3PAaXyHKOBY MOJIENb 1 3AIMCHUTH PO3PAXyHOK OCHOBHUX
MOKa3HUKIB 3B'sI3KYy KOpEJSIiiiHOro anamsy Jj1s napametpi kpuctana HIH GaAs;

— TMpoaHaNi3yBaTW pe3yJbTaTh MHOXXHHHOTO  KOPEJSIIHHOTO  aHalizy
kpuctaniB GaAs 1 y3aradbHUTH X JJISI KOMIT FOTEPHOTO MOJCIIOBAHHS (DI3UUHUX
BJIACTUBOCTEH 1HIITMX MaTepiaiB.

Buxopucranns komn'rotepaux mporpam Exel, STADIA 1 SPSS Statistics 17.0
J03BOJIMJIO TIPOBECTH PO3PAXyHKOBY MPOLEAYPY MHOXHUHHOTO KOpEJSIiHHO-
perpeciiiHoro aHamizy aisi KpHUCTaliB apceHigy ramito. Jlana mnpouenypa Oyia
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€(eKTUBHOIO NJS OI[IHKM BIUIMB KOXXHOTO 3 (PakTOpiB, IIO0 YTBOPIOIOTH MOJEIb
KPUCTAIIYHOI CTPYKTYPH 3 0araro(hakTOpHUM 3B'I3KAMHU.

Ha miacraBi y3arajabHEHHs pe3yiabTaTiB MIPOBEICHOIO PErPECIMHOr0 aHaji3y Ta
00JIIKy aHajli3y 4acTKOBHUX KOpeJsiiil Oyyo ojiepKaHO HAcTymHe HacTymHe. Kpim
BIJIOMHUX paHillle pe3yJbTaTiB - 3B'SI3KYy MEXaHIYHUX HaIpyXeHb, IIIIBHOCTI
JTUCIIOKAI 1 TMOKa3HWKAa BAaKaHCIMHOTO CKJIaAy KpHUCTala, a TaKoX 3B'S3KY
KOHIICHTpAIIll KPEMHIIO 3 BaKaHCIHHUM CKJIaJIOM KpHCTaia, OyJ0o oJepkaHo 1 JOCUTh
HECTO/IBaHl pe3yibTaTh. Tak 3'AICOBaHO, IO KOHIEHTpalis KpemHilo Nsi He
3aNeKUTh BiJl 3HAYCHHS MEXaHIYHHX HampyKeHb, aje IMOB's3aHa 3 KOHLEHTPALIEI0
nenTiB EL2.

3anexHicTh, 0 Oysa BCTAaHOBJICHA, HAWOLIBII WMOBIPHO, Ma€ TaKy IMPHUPOY.
Hedextu EL2 € aHTUCTPpYKTypHHUMH, TOOTO € aTOMaMU MHUIN'AKY, IO 3aiMaroTh
TO3UIIIT aTOMIB Tajito Asg,. IX KOHIEHTpallisl 3pocTae, KO Ha (PPOHTI KpUCTaTizamii
30UIBIIYETHCS KOHIIGHTpAILllsl BaKaHCIM rajito, sSKi ¥ 3aiiMae pyXJIMBUUA MMII'SIK.
He3Baxatoun Ha Te, 10 B apCeHiAl Tajil0 KPEeMHIM B OUIBIIOCTI JOCHIIKEHb
BBaXKA€ThCSA aM(OTEPHOIO JTOMIlIKO [6], y crmeriajibHO HE JieTyeMOMY MaTepiali
B1IOYBA€EThCS MOT0 MEpeBaKHE OCAPKEHHS Ha BakaHCIsAX rajiio. Tomy yMmoBH
BOY/IOBYBaHHsI KPEMHII0 Ha (POHTI KpHCTai3allii aHaJOT14HI YMOBaM (OpMyBaHHSI
nentiB EL2. IIpu nboMy 3aJIMIIIKOBI MEXaH14YH1 HaIpy>KeHHsS (POPMYIOTHCS Mi3HIIIE B
MPOIIECi OXOJIOMKEHHS KpHUCTalla 1 He BIUIMBAIOTh HA MEPEPO3NOILT ITUX J1e(DEKTIB.

3 miei K caMoOi MNPUYMHM MEXaHIYHI Hampy>KEHHS HE BIUIMBAIOTh Ha
KOHLIEHTPAII}0 JOMIIIKH BYTJIEIO, SIKA, SIK BCTAHOBJIEHO, Y 3HAYHOMY Jl1alla30H1 I
3Ha4eHb Nsj BU3HAYAETHCS TIIBKU BaKaHCIMHUM CKJIQJOM KpucTaia. Tomy MoxkHa
TOBOPUTU TMPO BIACYTHICTh MEPEPO3NOALTY (OHOBUX JOMIIIOK B MpPOLECI
oxonomxeHHs kpucrana HIH GaAs.

TakuM 4YMHOM, Ma€ MICIIE€ Y3TOJKEHICTh PO3PaXyYHKOBUX PE3YJIbTATIB METOIY
MHOXMHHOTO KOPEJSIIHHOTO aHaji3y 3 BIJIOMUMH XapaKTEPUCTUKAMHU KpPUCTAJIiB
GaAs 1 BUSIBIICHHSI HOBHX, HEBIJOMHX paHillle BIACTHBOCTEH KPUCTAJIB apCeHIIy
raniro. OTpUMaHui pe3ynbTaT € MepeayMOBOIO JIJIsl TpaHC(EPy PO3TIASTHYTOTO METOY
Ha TPOILIEC MOJCIIOBAHHSA CTPYKTYPHUX BJIACTHUBOCTEH OUIBII CKIAQAHUX CHUCTEM
3MIHHOT'O CKJIamy.
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CYYACHI IIPOBJIEMH YIIPAB/IIHHA HAIIIOHA/IBHOIO,
PEI'TOHAJIBHOIO TA I'AJ1Y3EBOIO EKOHOMIKORO

METHODS OF ECONOMIC INCENTIVES FOR THE EFFECTIVE USING
OF LABOR POTENTIAL
Ataeva O., Candidate of Sciences in Economics, Docent Lecturer,
Educational scientific professional pedagogical Institute
Ukrainian Engineering Pedagogics Academy, Bakhmut

The creation of a mechanism for economic incentives for the effective using of
labor potential at the local and regional level is relevant and has significant scientific
and practical significance for the socio-economic reorganization of the national
economy of Ukraine.

Known scientific works in this direction mainly consider methods of
stimulating labor, taking into account individual motives through the wage system
and incentive mechanisms of wage systems. Economic methods of stimulating the
efficiency of using the labor potential of enterprises and regions have not been
considered in the works of many authors, and there is no mechanism for stimulating it
in the economic practice of Ukraine.

The existing system of taxation of profits, as a tool to stimulate production, is
of a fiscal nature and therefore, as such, cannot be attributed to stimulators of labor
potential, because the source of profit is not only functioning labor, but also other
production resources.

The main features of the proposed mechanism of economic incentives for labor
potential are based on the following provisions:

- an objective definition of the essence of the "mechanism";

- disclosure of the relationship of economic interests of production and
management spheres;

- development of the stimulating part of the "mechanism" in the effective using
of labor potential.

The interrelation of the elements of the "mechanism™ is ensured by the
harmony of economic interests of various levels of labor potential management
(workers, enterprises, regions, state).

The proposed "mechanism" meets the following requirements:

- encourages enterprises and regions to predominantly use the labor potential,
expressed through a decrease in the labor intensity of production, and not to increase
its mass;

- the elements of the "mechanism™ are: the current system of taxation of profits,
permanent standards for adjusting deductions to the income tax budget depending on
the level of labor potential and labor intensity of the products;

- the stimulating function of the "mechanism", encourages to increase the
efficiency of the using of labor potential and takes into account the corporate interests
of labor collectives.

The approbation of the "mechanism” of the Donetsk region revealed its
stimulating part in improving the using of labor potential and the ability to predict
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changes in the amount of tax revenues to the budget depending on the efficiency of
its use.
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ASSESSMENT OF HUMAN RESOURCES OF THE ENTERPRISE AS A
TOOL OF HUMAN RESOURCES MANAGEMENT
Obydiennova T., PhD of Economic Sciences, Associate Professor,
Demchenko N., Ermolenko D., applicants higher education,
Ukrainian Engineering and Pedagogics Academy, Kharkiv

In the modern approach to human resource management, staff is considered the
most important resource, and employee capacity development — a strategic goal to
achieve effective operation of the enterprise. Employees are the object of the overall
corporate strategy, a factor of competitive advantage.

The formation of personnel strategy of the enterprise requires significant time
and is to develop a long-term comprehensive plan of measures aimed at increasing
productivity, solving personnel problems (reducing violations, absenteeism and
complaints, staff turnover, labor conflicts, developing motivation, etc.), ensuring
competitive advantage and consolidating their positions in the existing market in
accordance with the mission and goals of the enterprise.

In conditions of constant need to intensify personnel policy, without which it is
impossible to get out of the socio-economic crisis of production, the question of
forming a human resources management program becomes an urgent problem. The
human resources of the enterprise in the broadest sense of the word are the skills and
abilities of employees that can be used to increase its efficiency in various areas of
production, in order to generate income (profit) or achieve social effects.

Working with staff is the most important function of a manager's managerial
activity. Today, one of the key factors in improving the efficiency of the enterprise is
the attitude to the personnel of the enterprise. In order to have highly qualified
specialists who make up the core of an industrial enterprise, to create an incentive for
them to work effectively, managers are forced to use a human resources management
system.

Recruitment for any company is a very responsible and complex process.

An effective method of evaluation and selection of personnel provides for the
following procedure. Defining the general goals of the enterprise, then determine the
intermediate goals that the enterprise must achieve for the existing human resources.
In the course of the analysis it becomes clear which positions are missing and which
are superfluous. At this stage, there is a need for both new vacancies and replacement
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of existing staff. Then, within a specific unit, the final result (which must be obtained
from the employee) is determined, which in turn determines the selection criteria.
Also important are not only indicators of skill of the applicant, but also his
psychological features. In other words, the more detailed in the dissertation the true
state of affairs of the enterprise, the easier it will be to choose tactics and methods of
personnel selection in the future.

The most common method of assessment today — the method of «360». A score
of «360» is the systematic collection of data on the performance of an individual
worker or group, obtained from stakeholders and the use of feedback.

The rationale for applying this method is that the estimate «360°»:

— allows the organization to realize the importance of consistency between the
behavior of the head, the behavior of the employee, the results of the unit and
consumer expectations;

— recognizes the complexity of management and the value of information
coming from various sources, while assessing not only professional but also
leadership qualities of the employee;

— allows you to develop a plan for employee development in relation to his
professional, managerial and leadership competencies, his maximum integration into
the organization, which, of course, affects both employee satisfaction and efficiency
of the company.

The basis of the personnel selection system should be a qualitative perception
of the applicant. Different aspects of his personality should be diagnosed: emotional
and volitional sphere, intellectual level of development, peculiarities of attitude to
other people, behavior in the work environment and character traits. But most
importantly, when conducting a "performance interview" you can determine what
personal qualities prevent a person from carrying out productive activities.

The final decision on hiring should be made on the whole set of results. If the
applicant will be highly motivated, then minor negative character traits can be safely
relegated to the background. The ideal option is when a person is driven not only by
financial motivation, but also personal.
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INTRODUCTION OF A MODERN INFORMATION SYSTEM AS A BASIS
FOR INCREASING THE EFFICIENCY OF ENTERPRISE MANAGEMENT
Slastyanikova A., PhD of Economic Sciences, Senior Lecturer ,
Volkova K., Krivenko M., aplicants higher education,
Ukrainian Engineering and Pedagogics Academy, Kharkiv

For effective operation of the enterprise must be provided with the necessary
resources: material, financial, informational, human.

Material resources include means of labor and objects of labor. The objects of
labor include the material objects to which the process is directed in order to modify
them. As a result of the final modification of the objects of labor, a product is formed
as a result of the process. The product of the process can be works and services.
Means of labor include working conditions as well as tangible and intangible tools.

Information resources can be interpreted as a set of enterprises, between the
enterprise and the external environment of messages needed to manage and control
business transactions.

The various information flows circulating between the elements of the logistics
system, between the logistics system and the external environment, form a kind of
logistics information system, which can be defined as an interactive structure that
includes personnel, equipment and procedures (technologies) combined with the
information flow, which is used by logistics management to plan, regulate, control
and analyze the operation of the logistics system.

Informatization of the modern enterprise is associated with certain difficulties
of technical, economic, cultural and even psychological nature. To implement a
modern information system it is necessary:

1. expansion and modernization of the existing infrastructure of enterprises
(namely computer fleet and structured cable networks) - only then can you create a
local area network, and on their basis - an effective information system;

2. creation or strengthening of appropriate structural units at enterprises - the
development and further operation of the system requires large and fixed costs and
depends on the professionalism and organization of the team of performers;

3. Improving the culture of using modern information technologies - the vast
majority of users do not have the necessary knowledge and experience of using
computer networks, databases, Internet services. This can lead to rejection of
innovations and even active opposition to them. Personnel resistance management is
designed to create conditions for the successful implementation of the developed
measures by supporting change; actions to motivate change, actions to support
effective control. Support for change is aimed at creating a favorable atmosphere and
appropriate organizational culture using moral values, symbols and style of behavior.
To strengthen the motivation for change, it is proposed to form a clear idea of the
future state of the enterprise. The implementation of feedback in order to effectively
monitor the implementation of measures to implement a modern information system
should be carried out by analyzing the attractiveness of the enterprise and job
satisfaction through surveys, staff surveys, taking into account the approach to
employees as «internal customers» of the organization. Such analysis is an indicator
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of the success of strategic measures to strengthen motivation and staff formation, in
accordance with the chosen business strategy of the enterprise.

4. development of the mechanism of gradual reorganization of work of the
enterprise in the directions of increase of efficiency in the conditions of wide use of
information resources and modern technologies.

The directions of personnel development of enterprises should be singled out,
which provides for the application of procedures for analysis, planning and
organization of personnel development, in particular: analysis of the existing level of
professional and educational training of employees; planning the need to increase it
in accordance with changes in the external and internal environment of the
organization; development of programs, strategic and operational plans for staff
development.

Conclusions. The technological basis for improving the efficiency of enterprise
management is the organization of control, the exclusion of the subjective factor in
the main processes, quantitative accounting of raw materials and products, accurate
control of technological regulations, control over the actions of technical staff. An
alternative solution to these issues is a computerized management system, automation
of each part of the production process, ways to reduce production costs and generate
high profits. The introduction of a modern information system will provide an
opportunity to obtain new reserves to improve the efficiency of enterprise
management.
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SAKYHIBJII JIS IIOTPEB OBOPOHH 3A JOIMTOMOI'OIO E-KATAJIOTY
PROZORRO: IIEPEBAI' TA HEPCIIEKTUBHU PO3BUTKY

Amaesa O.A., k.e.n., ooy.,

Tpybina I'.B., 30006y8ay suwoi oceimu,

Hasuanvro-nayrkosuii npogpecitino-neda2o2iuHutl iHcmumym

Ykpaincvkoi inoceneprno-nedazoeiunoi akaoemii, baxmwym

MiHicTepcTBO 000pOHU — 1€ MEpPIIEe MIHICTEPCTBO, SIKE 3aIPOBAINUIIO CUCTEMY
3akymiBenb ProZorro. Ha ganuit MOMEHT crcTema BiKe JI0BeJia, 110 BOHA BUKOHAHA Ha
HaWBHIIOMY PIiBHI 3 TOYKH 30py TEXHOJIOTII 1 BIJIMOBIJA€ BCIM CBITOBUM CTaHJapTaM
13 €JeKTPOHHUX 3aKyIliBellb, SIKI 3apa3 ICHYIOTh y CBiTi. Taka Ji€eBa Ta cydacHa
CUCTEMA EJICKTPOHHUX 3aKyIliBesb Oyina BBeneHa MinicrepctBom O6oponu Ykpainu
y uepBHi 2015 poky.
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[Tpoext "Enextponni 3akymiBm" craptyBaB 25 ciung 2015 poky. Y mrotomy
B1IOYJIMCH TEpIl TECTOBI Mporeaypu 1 podoTta 3 BupoOHUKaMu. 31 Oepesns Ypsa
HaJaB PO3MOPSIHKEHHS 100 MOYaTKy eKcrnepuMeHTty. 18 depBHa y Min’tocTi OyB
3apeectpoBanuii Hakxa3z MinicTepcTBa 00OpOHM MPO BUKOPUCTAHHS €JIEKTPOHHUX
TOPTIB, 1 BXKe 27 4epBHA BiH BCTYNHB y CUITy. 3a JEKUIbKa MICSALIIB BiJ] BIPOBAI>KEHHS
€-KaTaJIOTOBUX 3aKyIiBellb, KOJHM PiBEHb JOBIpH J0 MiatrGopmu OyB HU3BKUM, OyiI0
BXKE MPOBEJCHO 69 3Hauymmx 1y 000pOHU TeHJEepiB Ha cyMy Osm3bko 400 MIH.
TPH. Ta y TpPOIECi IUX 3aKyliBelb 3eKOHOMJIEHO 65 muH. TpH. Hapasi B cramii
NPOBEJCHHS 1€ COTHI TEHAEepiB Ha cymy moHaa | wmupa. rpH. llpu uwomy y
cepenHboMy 62% TeHAEpIB MPOXOAATH TMepiog OOOB’S3KOBUX YTOYHEHb Ta
PETENbHOTO MOTIMOICHHS IeTall TIsJIFHOCTI Ta pemyTallii y4acHUKIB TeHaepy (¢hipm,
MOCTaYaJIbHUKIB MOCYT), Y 33% -o4iKyBaHHs MMPOIO3HUIIIN BiJl 3aMOBHHKIB, a y 5% —
Bi0yBaeThcsl aykmioH. OIWH 3 TMOKAa3HUKIB, Ha KU Tpeba 3BEpHYTH YyBary,
KUIBKICTh TIPOMO3UIlIA Ha orojiomeHHs. B cepemnboMy 1e 2,5 mpomosumii Ha 1
OToJIONICHHS TIpo neBHY MoTpedy. [To MOY — 1ie 4,38, ToOTO BABIYI Kpallla CUTYaIIis.
I el moka3HUK pocTe 3a paXyHOK aKTUBHOI po0OOTH 3 mocravanbHukamu. Lli naHi Ta
g iHGopMallsl Jal0Th HaM YSABJICHHS Ta YCBIJOMJICHHS TIPO TOTYKHICTb,
HEYTEePEIKEHICTh Ta HaAIMHICTh MIPOBEJICHHS 3aKyMiBEIb 3a JOIIOMOTOI0 €-KaTajory
ProZorro.

BBeneHHsT €NeKTpOHHUX TOPTIB MPHU 3IACHEHHI 3aKyIiBeldb — 1€ HE JIUIIE
aBTOMAaTHU3allisl PYTUHHHUX TMPOIECIB  B3a€EMOAIl  3aKyHiBEJIbHUX OpPraHiB 3
MOTSHITIHHUMY TIAPSTHAKAMH, a ¥ 3HWKCHHS BUTPAT Ha BUKOHAHHS 3aKYITiBEITLHUX
MPOIEAYp Ta Pi3Ke CKOPOUYEHHSI TEPMIHIB MPOBEACHHS IIUX OIeparliii. A BaXXJIMBUMHU
YMOBaMH 3aCTOCYBAaHHS €JIEKTPOHHHX TOPTIB € PO3BHMHEHE 3aKOHOJABCTBO Yy cdepi
PEryJIIOBaHHS BUKOPHCTAHHS 1HTEPHET-TEXHOJOTrIA 1 3aco0iB 3B’S3KYy, 3aXUCTy
iH(dopMarli, a TaKOXK HasgBHICTh 0A30BHX CTAHJAAPTIB OE3MEKH JIsI KOMIT IOTEPHUX
Mepex. Apke iHpopMalliifHl pecypcu 3a0e3MeuyoTh peasizailiio TaKUuX MPUHIIUIIIB,
K IyOJNIYHICTh TIPOILIECY 3aKyIliBeJlb MTPOAYKIII s Jep’KaBHUX TOTpeO,
PIBHOIIPABHICTh Yy MPOIECl 3aKymiBelb 1 BIAKPUTHHA AOCTyn A0 iHopmarii 3a
YKJIaJCHUMHU KOHTPAKTaAMHU.

binbmicte mponeayp 3aKkymiBenib We 3riAHO 3 HOBUMHU TE€XHIYHUMU YMOBaMH.
Crapi migxoau a0 SKOCTI 3a0€3Me4eHHs y HAc MPOCTO 3HUKAIOTh. Temep KoKeH
TPOMAJITHUH Ma€ 3MOTY B PEXHMI PEAbHOTO 4acy CIIJKyBaTU 3a MPOBEICHHSIM
eJeKTPOHHUX TOpriB MO, a TakoX MEeperyisiHyTH ICTOpII0 MPOBEACHHS ayKI1OHIB,
JOKYMEHTH TOCTa4alIbHUKA-TIEPEMOXKIIS TOIIIO.

BrnpoBajpkeHHST  €EKTPOHHUX  3aKyIiBeJlIb €  KIOYOBOKO  pedopmoro
MiHOOOpPOHHM, OCKUIBKM IHCTPYMEHT €JIEKTPOHHUX TOPriB € OAHUM 13
HaWBaXJIMBILIMX KPOKIB HA NUISIXY /10 TOBHOTO BUKOPIHEHHS KOPYMIIT HA BCIX PIBHSIX
3a0e3nedeHHs 30poiinux Cun Ykpainu.

Jliteparypa
1. https://defense-reforms.in.ua/
2. http://nbuviap.gov.ua/index.php?option=com_content&view=article&id=2175:0sobliva
-protsedura-zakupivli-dlya-potreb-oboroni&catid=8:golovni-temi&Itemid=350
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MITPAIIIAHI BUKJIUKH COIIAJIBHO-EKOHOMIYHOMY PO3BHUTKY
YKPATHH
Muxanvuenxo I'.I"., 0.e.n., oou.,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inocenepno-nedazociunoi akademii, baxmym

MirpartiiiHi BUKIMKH, SKI TIOCTAJIA Mepea OUIBIIICTIO KpaiH CBITY, HE3aJICKHO
BiJl pIBHS COIIaJIbHO-€KOHOMIYHOTO PO3BUTKY, Oy/yTh BUMaraTH HOBUX MIAXOAIB J0
iX po3B’si3aHHA Ta YHNOPSAIKYBAaHHS Y BIAMOBIAHOCTI JI0 ICHYIOYOTO 3aKOHOJABCTBA i
CTaHy pO3BUTKY €KOHOMiK. He nuBmsuuch Ha Te€, MO OCHOBHI MIAXOAHW O
BU3HAUEHHS Mirpaiii, 0COOIMBOCTI JEpKaBHOI MOMITUKH, BU3HAUEHHS MO3UTHUBHHUX
Ta HEraTMBHUX HACHIAKIB Mirpamii A KpaiHH Ta MIDKHApOJHOI EKOHOMIKU
MPOAHANI30BaHO TPYHTOBHO ¥ BCeOIYHO B MpalsdX BITYM3HAHUX W 3apyOiKHUX
JOCJIITHUKIB, HOB1 MirpaliiiHi BUKJIMKA OyJyTh BUMAaraT IOINIYKY HOBHX IIJIXOJIB
70 1X PO3B’SI3aHHS, HIBEJIOBAHHSA I1X HEraTUBHUX HACTIAKIB YU TO3UTUBHOIO
BUKOPUCTAHHS JJI1 TOJAJBIIOr0 COIaJIbHOTO €KOHOMIYHOTO PO3BUTKY KpaiHU B
HOBUX YMOBaX.

Tenepimmniit 2020 pik 3 nommpenusm COVID-2019 nocraBuB nepen JTr0absMu
HOBI TIPOOJIEMHU 3aKPUTUX KOPJOHIB, 3BYKCHHS HAI[IOHAIBHUX 1 CBITOBUX PHHKIB
mpaiyi, HomupeHHs: O0e3poO0ITTSA, HEPO3YMIHHS MOJANBIINX MEPCHEKTUB PO3BUTKY
€KOHOMIK Ta TpaHC(OpMaIlil0 CBITOBOTO MIrpauiiHoOro npoctopy. OCTaHHIM 4acoMm
€KOHOMIKa 0araTbOX €BpPOIEUCHKUX KpaiH IMpalioBajga 3a PaxyHOK 3aly4yeHHS
MITpaHTIB, 00 Majia MpOoOJIEMHU CTApPiHHA BJIACHOTO HACEJIEHHSI, 3MEHIIIEHHS KIIBKOCTI
TPYJOAKTHBHOTO HACENEHHS, IO MPHU3BEIO [0 aKTUBI3aIlil 3alydeHHs TPYIOBUX
MITPaHTIB 3 IHIIMX KpaiH, BpaxoBYOUH 1 ykpaiHuiB. TooTo aediuut podoyoi cuiid Ha
PUHKY Ipalll NpuTaMaHHUN Maiixke BciM kpaiHam €Bponu. Tak, y 2018 porii B kpainu
€C npudymno 4,4 muH. ocib, a 3,1 muH. nokuryaun €C [2]. Hanpukian, ekoHOMiKa
[Tonpmii 3a HeOIIMHUMH JaHUMH 3a0e3reuyBajacs 3a paxyHOK TPYAOBOi mirpartii
Ounbiie 1,5 MUTBIOHY YKpaiHIIB, a MOJISIKA TPYJ0AKTUBHOTO BIKY MPAITIOIOTH B OUIBIII
po3BuHyTuX KpaiHax €C. TakuM YWHOM, 3aJUIIAETHCS HE3PO3YMUIMM SIK Came
3MOXYTh (PYHKIIIOHYBAaTH €KOHOMIKH 0araTbOX KpaiH B yMOBaX 3a4MHEHHUX KOPJOHIB.

Ao po3risnatd  HAIlOHAIBHHM JIOCBIZ, TO B YKpaiHi, BpPaxOBYHOUH
MparHeHHsi MoOyAyBaTH COLIAJIbHO-OPIEHTOBAHY Ta MPABOBY JEpKaBy, 3a0€3MEUUTH
JIOJICBKUM PO3BUTOK HA OCHOBI 3aJ0BOJICHHSI COIlalbHO-EKOHOMIUHHMX TOTpeO
HAceJeHHs, BUMOI 1HTerpamii 10 €BpOCOIO3y, MOCUIIOETHCA  3HAYCHHS
aeMorpadiuHOro pPO3BHTKY KpaiHM, SIKE MOXKIMBE JIMIIE 32 YMOBH PO3pPOOKH Ta
BIPOBAKEHHSI €()EKTHUBHOI CUCTEMH 3aXOJIIB JIepKaBHOI AeMOrpapiyHoOi MOJIITHKA
Ta e(h)eKTUBHOTO JAEP>KABHOIO PETYIIOBAHHS MITPaLIfHUX MPOLIECIB.

AJle He IUBJISIYMCH HA YUCJIEHHY KUIBKICTh 3aKOHOJIABUMX aKTiB, MirpaiiiiHi
MPOIIECH HACeJCHHS YKpaiHU 3aJMINAIOThCS HEAOCTATHBO BPETYJIbOBAHMMH Ta HE
BIJINOBI/IAlI0OTh CYYaCHUM BHKJIMKaM COIIaTbHO-€KOHOMIYHOTO Ta JeMorpadidyHoro
pO3BUTKY Kpainu. Tak, Hampukiaa, maibke HEBpPETyJbOBaHI JOTOBIPHI BIJHOCHHH
II0JI0 TICHCIHHOTO 3a0e3MEeUeHHS HAIMX TPOMAJSH, SIKI MPAIIOI0Th 3a MEXKaMu
KpaiHu, ane OyAyTh OTPUMYBATH MEHCIT B YKpaiHi.

Bapro Bim3HauMTH 1 HU3BKE 3adydeHHS JIO0 PETYJIIOBAHHS MIirpariitHoi
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MOJIITUKA OpPraHiB MICHEBOTO CAaMOBpPSAyBaHHS, HE [UBISYHCH, Ha Te, WIO
ONTUMI3AIlIS MITpallifHUX MOTOKIB, X €()eKTUBHE PETryJIOBAHHS JI03BOJISE BITUBATH
Ha (OpMYyBaHHS PEriOHAJLHUX PUHKIB Mpalli, 3HWKYE PiBEHb 0€3p00ITTs, MOKpaILy€e
pIBEHb JKWUTTA HaceJeHHs, Woro mo0podOyr. Lle cTpumMye He TUIBKH COIIaJIbHO-
€KOHOMIYHHI PO3BUTOK PETiOHIB, a i HAIIIOHAIBHOT €KOHOMIKH [3].

3araqoM €KOHOMIYHO OOYMOBJIEHI KOJHMBaHHS KUIBKOCTI HAceJICeHHsS Ta
MOB’s13aH1 3 UM MIrpaliiiHi pyXH ICTOTHO BIUIMBAIOTh HAa PO3BUTOK HAIIOHATBHUX
E€KOHOMIK Y CEpeIHbO- Ta JOBTOCTPOKOBIN MEPCHEKTUBI, MEPETBOPIOIOUUCH 3
THMYACOBOTO SIBUIA HA CTPYKTYPHHUI €JIEMEHT €KOHOMIKH 0araTh0X KpaiH 1 MOTYyKHE
JOKEPENO 11 PO3BUTKY.

[TpoGnema MmirpariiHuX MOpOIECIB HACENCHHS KpaiHM, 3arOCTPIOETHCA Yepes
3yOOXKIHHS 3HAYHOI YAaCTUHU YKpPAiHIB, HEMOXJIMBICTh 3a0€3MEUYUTH JTOCTATHIN
piBEHBb JJOXO/IIB, BTpATy BIEBHEHOCTI Y MalOyTHROMY CBO€1 poauHH. EkoHOMIYHA 1
coriagpHa AudepeHIalis, MacoBa Majo3abe3neueHicTh Ta OiTHICTh, OOMEXEHHS B
OTpPMMaHHI JIOCTaTHBOTO PIBHA OCBITH Ta OXOPOHHU 3JI0POB’S, TMPHU3BOMAITH JIO
pyHHaIlil JIOJICBKOrO0  KamiTally Ta TIOWUPEeHHS (PEHOMEHY  «COI[aIbHOIrO
BIITOPTHEHHS» B YKPATHCHKOMY CYCIUIBCTBI. B pe3ynbrari 4oro KijibKiCTh TPOMAJIsH,
0 MIyKaloTh pPoOOTYy 3a MekamMu YKpaiHW, 3a pPI3HUMH CTaTUCTUYHUMHU Ta
CKCIIEPTHUMH OIlIHKaMH CTAHOBUTH Bix 5 10 9 MinbioHIB 0c¢i0 [2, 4], xoua odimiiiHa
CTAaTUCTUKA MAJIOE OUIBII MO3UTUBHY KapTUHY MITPAIIHHOTO PyXy HACEJICHHS, aJie
HaBITh 32 LIMMU JAHUMU KUIbKICTh NMpUOynux 3 2014 poky MOCTIHHO CKOPOUYY€ETHCS, a
KUIBKICTh BUOYJIUX TOCTIMHO 30UTBIITY€ETHCS.

Tabmuis 1 — Mirpauniiinuii pyx Hacenenns y 2015-2018 poxkax, ocib

Poxu Yci moToku mirpaii VY 1. 4. MiKIepKaBHA Mirparist
KUTBKICTD | KUIBKICTh | MIrpamiiHui KUIBKICTh | KIJIBKICTh Mirpariiaui
npuOyIux | BUOYIMX MIPUPICT, npuOynIux | BUOYIHX HPUPICT,

CKOpOYEHHS (—) CKOpOYeHHS (—)

2015 533278 | 519 045 14 233 30 659 21 409 9 250

2016 256 808 | 246 188 10 620 14 311 6 465 7 846

2017 | 442287 | 430290 11 997 28 360 20234 8 126

2018 629 276 | 610 687 18 589 39 307 24 252 15 055

Iobyoosano 3a: [1].

OTxe, Ha CHOTOAHINIHIA J€Hb, YKpaiHa BTpaydac JIOJACHKUM MOTEHIal Yy

MIrpaiiHoMy oOMiH1 HACEJIEHHAM 3 1HIIMMH KpaiHaMH, [0 BUCTYIA€ CTPUMYIOUUM
(hakTOpOM J1J1s1 PO3BUTKY HAI[IOHAJILHOI €EKOHOMIKH.
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BUKOPUCTAHHSI DSS IIPU PO3POBIII EFEKTUBHUX
ITYBJIITYHO-YIIPABJIIHCBKUX PIIIIEHDb
Obuoecnnosa T. C., k.e.n., oou.,
Mscuixoea H.A., Kapikos C.QO., 3000y8aui éuwoi oceimu,
Ykpaincoka inoiceneprno-nedacociuna akademis, Xapkie

[TpudHATTS MyOI1YHO-YIIPABIIHCHKOTO PIIIICHHS 3aBXX/IH MOB's3aHe 31 300pOoM 1
aHaimizoM iH(popmamii, ToMy ii SKICTb € OJHHM 3 HaWBaXJIMBIMUX (PaKTOPIB,
BIUTMBAIOTh Ha KIHIEBUU pe3ynbTar peamsalli pimenHns. Etan BinOopy iHdopmariii
OpU TPUAHATTI MyOMIYHO-YIPABIIHCHKOTO PIIIEHHS B JaHUNA Yac JAETaJbHO HE
PO3KpUTHH 1 SABIISIE COOO0I0 aKkTyanbHy cdepy mociaimkenns. [ minei omrumizartii
myOII9HO-YIPaBIIHCHKUX pimeHb JOLITBHO OIIHIOBATH SIKICTH JDKepesa, TOMY IO
came JpKepena, a He OKpemi iHGOpMaIiitHI TOBIJOMIICEHHS CTBOPIOIOTH 0a3y s
OPUUHATTS PIICHb 1 JTIO3BOJSIOTh PETYJSPHO OHOBJIIOBATH MOTOYHY 1 OTPUMYBATHU
HOBY 1H(OpMAIIiTO.

VYxBaneHHsl MyOJIIYHO-YNPABIIHCHKOTO PIIIEHHS — II€ MPOMDKHHUM eTam Mix
Ge3ImocepeIHbO PIllICHHSIM 1 BIUIMBOM, TOOTO 3IifiCHEHHSM HAHOrO pimeHHs. Horo
€(EeKTUBHICTh OIIIHIOEThCS YKYMi 3 €(EeKTUBHICTIO PO3POOKH PIMIEHHS Ta HOTO
BTUICHHS B JKUTTA.

VY nyGniuHOMYy yOpaBiiHHI NPUUHATTA PIIICHb MAa€ MEBHY CHENUIUHICTD 1
3aBX/IM HOCUTh (pOpMaJi30BaHMI XapaKTep, TaK SIK MPUUHATE 1 peasli30BaHe PIILICHHS
CTOCYETBCSI HE OJHIET 0COOMCTOCTI 00 HABITh TPYMH JIOACH, a CyCIUIBCTBA B LIJIOMY
a00 €AMHUX CYCHUIbHUX BIAHOCHH B paMKaX OKPEMUX TEPUTOPIATbHUX YTBOPEHb.

Buxin 3 Oyap-skoi cuTyamii Moke OyTH 3A1MCHEHUH 13 3allyd4eHHSIM
PI3HOMaHITHHX 3ac001B, JOBUIBHUMH IIISIXaMU Ta y Pi3HI TEPMIHH. YCl Il ACIIEKTH
MOBMHHI BpaxoOBYBAaTUCh NpH PO3POOI MyOJIYHO-YNPABIIHCHKOTO  PILICHHS.
[Tonanpiioro BUBUEHHS B Cy4aCHMX yMOBAax MOTpeOye Mpouec NPUHHSTTA myOJ1yHO-
VOPABIIHCHKUX PIllIEHb B HEMPUOYTKOBUX oOpraHizamisx. Jlume 3a HasBHOCTI
BUCOKHX MPOGEeCIHHUX SKOCTeH CHiBPOOITHUKIB, IOTPUMAHHS KOHIETTYyaIbHUX
OCHOB €IHOCTI (hYHKIIIOHYBaHHS HEMPUOYTKOBUX OpraHizaiiii CTaHe MOKJIUBUM
3a0€3Me4eHHs COLIAIbHUX 3alUTIB CIIOYKMUBAUIB MOCTYT HEMPUOYTKOBUX OpraHi3alliil.

Po3pobka  edexkTuBHUX  MyOJIYHO-YMPABIIHCHKUX  pIillleHb  MOTpedye
3aCTOCYBaHHS Cy4YacHUX 1H(MOPMAIIHHUX TEXHOJOTIN, 110 3a0e3MeuyoTh MOBHOTY,
CBOEYACHICTh 1H(QOPMALIMHOIO BIJIOOPAaXEHHS MPOLECIB, MOXIJIMUBICTH IXHBOTO
MOJIETIIOBAaHHS, aHAITi3Y, TPOTHO3YBaHHSI.

Cucrema miaTpumkn npuiiHaTTs pimenb (Decision Support System, DSS) —
KOMIT I0T€pU30BaHa 1H(QopMaliiiHa CUCTEMA, KA MIATPUMY€E BUPOOJEHHS PILIECHb Y
TSJIBHOCTI O13HECOBMX Ta IHIIMX oOpradizamii. 3a gomomorow (DSS) moxnHa
MPOBOJIUTH BUOIp pIMIEHb Yy MEBHUX HECTPYKTYPOBAHMX 1 CIa0OCTPYKTYpPOBAHHUX
3aja4yax, y TOMYy YMCHl ¥ THX, [0 MalOTh OaraTto KpUTEpiiB.

DSS 3a cBOIMU XapaKTepUCTHUKAMMU:

1) DSS, sx mpaBwio, cnpsiMOBaHI Ha BUPIIMICHHS MEHII CTPYKTYPOBaHUX
po0Jiem, 3 SKUMH 1 MaltOTh CIIpaBy MEHEIKEPU BEPXHHOTO PiBHS;

2) y DSS namararotbcst mo€THyBaTH BUKOPUCTAHHS MOJieTiel a00 aHAIITUYHUX
METO/IIB 3 TPAAULIHHUMU QYHKIISIMU AOCTYITY 1 MOIIYKY AaHUX;
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3) y DSS ocobmuBy yBary npumiiasitoTh OCOOIMBOCTSM, SIKI poOIATH iX
JIETKUMHU Y BUKOPHUCTAHHI;

4) y DSS mnikpecioTh THYUKICTh 1 IPUCTOCOBAHICTh 3 YPaXyBaHHSAM 3MiH Y
HABKOJIMIITHBOMY CEPEIOBHUILI 1 MPUUHATTS PIIIEHb 3 ypaxXyBaHHSIM OCOOIMBOCTEH
X0y KOpUCTyBaya.

TumnoBa 1HQpopMmarllis, IO BUKOPUCTOBYETHCS IS MIATPUMKH TIPUHHSATTS
pimeHb (decision making) Moke MICTUTH B cO01 1 IPECTaBIISIE COOO0IO:

— 3amacu 1HGOpPMAIIHHUX AaKTUBIB, Yy TOMY YHCII JDKEpENd apXiBHHUX 1
persmiianx  nannx, OLAP-ky6iB, cxopumr jganux (Data warehouses) Ta kiockiB
nanux (Data marts);

— MOPIBHSUIBHI MOKAa3HUKH MPOAXKIB 32 Mepiofamu;

— TMOKa3HMKH 3a MPOrHO3aMH JOXOJiB Ha OCHOBI MPUITYIIEHb MPOAAXKiB
MIPOJTYKITii.

BucnoBok. Takum urHOM, 1HGOpPMAIlIHI CUCTEMHU B OpraHi3aiisx po3po0JieHi
JUISL JIOTIOMOTH MEHEJDKepaM pealizyBaTh (YHKII MapKEeTHHTy, BUPOOHHUIITBA,
00JIiKy, yIpaBIliHHS MEPCOHAJIOM Ha KOKHOMY piBHI. HailOibin BaXkiivBi, HANIEBHO,
ynpaBiiHChKI 1H(opmaliiiHi cuctemu (MIS) Ta cuctemu 3a0e3nedeHHs] NMPUNWHATTA
pimenHss (DSS). ¥V MIS nani 30upatorbes, 0OpoOJSIOTHCS M MOJAIOTHCS
MEHEJ[XKEPOB1 TAKUM YMHOM, 1100 3a0e3MmeuynTH orepaTUBHE yrnpaBmiHHs. [Ipuknanu
iHpopmMmarii, sxka GopmyeTbcst B 0a3zax JMaHMX: I[IHU, BUXIJ MPOAYKIl, MIBUIAKICTB,
KUIBKICTh PO3MOPSAKEHb, HASBHICTH PECYpPCIB 1 NOTOKH pobouoi cwin. DSS
BIIPI3HAIOTECA Big MIS TuM, 1o MeHemkep 3a3BUyail € BHYTPIIIHIM KOMIIOHEHTOM
DSS, a He 30BHINIHIM, siK Y MIS.

HasBHICTP Cy4YaCHHUX TEXHOJIOTIM, TMPUKIAJHUX [AKETIB MPOrpamMHOro
3a0€3MeUeHHs], 3ac001B TeJEeKOMYHIKallii Ta oQicHOro o0OJiaJHaHHS TIO3UTUBHO
BWJIMBAE Ha AKICTh YIPABIIHCHKOI poOOTH. AJie Clii mam'atatv, IO KUIbKICTh
KOIITIB, BKJIAJICHUX B aBTOMATHU3AIIII0 PO3POOKH IMyOIIYHO-YIPABIIHCHKOTO PIIICHHS,
HE TIOBUHHA IIEPCBUIIYBATH MOXJIMBUN JOXOJ BiJ YIPOBAIKEHHS BiAMOBITHOT
CUCTEMH.
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IICHXOJIOI O-IIEJJAT OT'T9HI ITPOBJIEMH THXKEHEPHO-IIEJATOT'TYHOI
OCBITH B YMOBAX CYYACHHX BUKJ/IUKIB

THE CHOISE OF PROFESSION DETERMINATION
Malazoniia S., assoc. prof. of Psych.,
Educational scientific professional pedagogical Institute
Ukrainian Engineering Pedagogics Academy, Bakhmut

In this article we consider how personal development affects the choice of
profession. The present rapid growth is determined by psychological problems related
to the professional development of future engineers-teachers. The attention of
scientists is highlighted by the need for a new socio-economic and professional
experience.

L.S. Vygotsky was engaged in the question of the development of a personality
of a professional in the twentieth century. According to his theory, due to the
interaction of natural and social factors, in the process of socialization, potential
opportunities become relevant.

B.G. Ananiev used the concept of "individuality" for the opus of higher human
abilities of his vivid manifestations and creative activity.

F. Barron believes the ability, with the help of creativity, to selfdesigning as the
main function of the individual.

The development of the students' interest in their future profession and
development needs for self-transformation and self-development is the main goal of
highly school.

The development of personality involves the formation of new needs. They
arise only when the person feels the readiness for self-realization. Baseline
characteristics of the individual as focus, competence, emotional and behavioral
flexibility is a form of the creative and professional potential of man.

The psychological readiness for self-realization is a systemic phenomenon, and
it is a dialectical unity of psychic states and personality traits.

Along with personal self-realization, one should consider the idea of readiness
for self-realization at the level of social consciousness. This is the notion of
"collective subject of life-creativity".

Social psychological readiness is created by the integration of individuals. The
psychological foundations of personality are such characteristics as personality
orientation, behavioral flexibility and professional competence. These characteristics
will enable the future professional to implement special value standards.

Psychological well-being, life satisfaction, personal growth is either a result or
a means of professional and personal development.
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KEWCOBI TEXHOJIOT'TI B ITPOIIECI HIITOTOBKH ®AXIBIIIB 3
OXOPOHM ITPALI
Axcaxosa H.O., k.icm.n., ooy.,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmwym

KeiicoBi TexHojorii HaBuaHHS (TIOpsii BUKOPUCTOBYETHhCS 1 Ha3Ba Keic-
METO/IM) TIOYaIl 3aCTOCOBYBATHUCSA 1€ Ha movyaTky XX CTOJITTSA B 00iacTi mpama i
MemuiuHu. Inest X BukopucTaHHS HanexuTh [apBapacekiii Illkoni biznecy. Y
nepion 13 1909 mo 1919 poku HaBuaHHS TYT BiAOYBajocCs 3a CXEMOIO IMiJATOTOBKU
MPAKTUKAHTIB Yepe3 BUKOPUCTAHHS KOHKPETHOI cuTyalii (MpoOiaeMu) 3 MOAaNbIINM
il aHami3oM Ta BUPOOJICHHSM BIAMOBIMHUX peKOMEHmarid. Tak TpamuimiiHil JeKiii
Oynu 3aMiHEeH1 TUCKYCIEIO 11010 KOHKPETHUX BUIIAJKIB 3 €KOHOMIYHOI MPAKTUKH. Y
NoJAIBIIIOMY TYT OyJi0 310paHo OaraTuii Martepial Mo iX BUBYEHHIO, IO J1aJI0 3MOTY
PO3BUHYTH Il MIAXOAU JO CaMOCTIIHOI KoHIemili HaB4yaHHs. Keic-meTon mmpoko
BUKOPUCTOBYEThCS y Oi3HEC-HABUaHHI B BCbOMY CBITI 1 TPOJOBXKYE 3aBOMOBYBATH
HOBUX MpUXWIbHUKIB. Tak, 3 50-X pOKIB JBaISATOTO CTOMITTS Oi3HEC-Keilcu
Ha0yBalOTh MOWIUPEHHS y 3axigHid €Bpomi. Y Hammil KpaiHi KeWcu Mmovaiu
nommproBatuck 3 KiHI 90-x pokiB XX cromitrsa. [lpore, Bukiagauamu, 110
MPaKTUKYIOTh KEMCOBHI METOJ, MO PI3HOMY PO3YMIETHCS MOTO CYyTHICTh. BizbMemo
32 OCHOBY HACTYITHE BU3HAYCHHSI.

Meton xeiiciB (Bim aurn. Case method, kelic-mMeronm, KeMc-cTami, METOJ
KOHKPETHHUX CHTYaIlid) — TEXHOJIOTIS HaBYAHHS, [0 BUKOPHUCTOBYE OMHUC PeaTbHUX
€KOHOMIYHMX, COIlaIbHUX, O13HEC Ta IHIIUX cUTyarii. Ti, 0 HaBYaIOTHCS, TOBUHHI
MpoaHaIizyBaTH CUTYaIlll0, po3i0paTucs y CyTl mpoOJieMH, 3alIPOTIOHYBATH MOKIIUBI
INUISXU 1 pillIeHHd Ta BUOpatu kpammid 13 Hux. Keiicu 0a3yroThCs Ha peasbHOMY
(dbakTHYHOMY MaTepiaii, a00 K HAOJIMKEH1 JJ0 peaabHOi CUTYaITi.

Mera keiica — MaKCUMaJIbHO aKTUBI3YBaTHU KOXKHOTO 3 THUX, XTO HaBYAETHCH, 1
3aIly4UTH WOTO JI0 MPOIIECY aHaTI3y CUTYaIlll Ta MPUAHATTS PIIlICHb.

Bumoru o 3MicTy Keiica: y Keicl pO3TsgacThCsi KOHKPETHA CHUTYyallis, 1110
BiloOpakae TOJIOKEHHSI TAIPUEMCTBA, HABYAJILHOTO 3aKJaay TOIIO 3a TICBHUM
MPOMIXKOK 4acy; y OMUC CUTYyallii BKIIOYAIOThCS OCHOBHI BUNAAKHU, (PAKTH, PIIICHHS,
[0 MaJM MICIIe MPOTATOM IILOTO Yacy; KeWc Moke OyTH CKJIaJIeHUH Ha MiJCTaBl
y3arajibHEHOro JI0CBIly; KEWC MOBMHEH MICTUTH MAaKCHUMAaJlbHO PEaIbHy KapTUHY 1
JEKUIbKa KOHKPETHUX (PaKTIB.

Opranizaniss poOOTH Tpyly IPHU 3aCTOCYBAHHI KEHCOBOIO METOY IOJSTae y
PO3MOLTY 11 Ha Majil IPYNH YUCENBHICTIO 3 — 5 4oJoBiK. UMM MeEHIe YYaCHUKIB Y
Majii rpymi, TUM OLIbIIa 3aTy4YEHICTh KOXHOTO 3 HUX y poOoTy Hana keiicom. o
TOT0 K MIJABUIIYETHCS 1X EPCOHATBHA BIAMOBIIAIBHICTh 3a pe3yibTar. Ckiiaa Majnoi
rpynu (KOMaHau) Moxke (OpPMYBATHCh SK THUMH, XTO HAaBUAETHCA, 3a IX OaKaHHSM,
Tak 1 Oe3mocepenHhO BHKIamadeM. KokHa KomaHAa BHOHMpae KepiBHHKA
(MonmepaTopa), ab0 BiH MpU3HAYAETHCA BUKIanadeM. [IpakTuka mokasye, 1m0 Ha
MOYaTKy 3aCTOCYBaHHS KEWCIB OpraHizamiiiHi 3axoJM Kpalle B3ATH I1HXEHEpPY-
Mearory, CHOUPAYUCh MPU I[bOMY HA PE3yJbTaTH IICUXOJOTO-TIEAArOTIYHUX
XapaKTEPUCTHUK TUX, XTO HaBYAEThCS. [[e moB’s13aH0 3 HEMOCTATHIM JTIOCBIZIOM pOOOTH
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YY4HIB 32 METOJOM 1 HENpOAYKTMBHHUMH BTpaTaMH 4Yacy Ha BHpPIIICHHS
opraHizalifHuX nuTaHb. Poiab MojepaTopa mojsrae y oprasizamii podotu manoi
IPYIH, PO3MOJLII MUTaHb MDK YYaCHUKAaMHM Ta YXBaJlloBaHH1 pimeHHs. [lics
3aBEepIICHHS] POOOTH MO TeMi 3aHATh MOJAEPATOP POOUTH JOMOBIAL MPO PE3yIbTATH
TUSITBHOCT1 CBOET MaJjIoi TpyIu.

AKTHBHE BIPOBA/KEHHS B TIPOIIEC IMiATOTOBKA MalOYTHIX MEaroriB Cy4acHUX
TEXHOJIOTi HaBUaHHS, 3YMOBJICHHX  TJoOami3allifHUMU Ta CHHEPTCTUYHUMH
TEHJICHITIIMA PO3BUTKY CYCIIJILCTBA, MIO3BOJUTH  T€AaroraM Ha HOBOMY piBHI
CBITOCTIpUHHSATTS MPOCKTYBATH MEAATOTIYHY A1SUTbHICTb.

OpHak, aKTUBHE BIPOBAKEHHS CYYaCHUX TEXHOJOTIH radbMy€eThCs 4epe3 Psij
MIPUYHH:

— HEJOCTaTHIO METOJOJIOTIYHY Ta METOIMWYHY PO3POOKY HayKOBUX MiIXO[IIB
010 1X peai3allii B yMoBax MeIarorivHol JisUTbHOCTI;

— (pparMeHTapHO BIPOBAKYETHCS HA MPAKTHUII MMPAKTUYHI BTUICHHS y MPOIIEC
HaBYaHHS CICIIUCIUILIIH JUIOBUX IrOp, TPEHIHT1B, KEHUC-TEXHOJIOT1H;

— BIJICYTHI TEXHIYHI MOXJIMBOCTI 3aCTOCYBaHHS B MYJbTUMEIIMHUX
TEXHOJIOT1M Ta KOMIT FOTEPHOTO HAaBYAIbHO-METOJUYHOTO0 KOMILIEKCY 3 MpeaIMeTa.
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TPEHIHI'Y TA JIJIOBA T'PA SIK EJEMEHT IHOBAIIIIMHNUX
TEXHOJIOT'TH ITPU MIATOTOBII IH)KEHEPIB-TIEJJATOT'IB
Axcaxosa H. O., k.icm.n.,00u.,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazoziunoi akademii, baxmym

[HHOBaIIIIHI Ta IHTErpaliifHi MpOIeCH CY4acHOTO CYCHIJIbCTBA HE OMHUHYJIH
CBOIM BILTMBOM 1 Tally3b MPOQECiitHOi OCBITH, sIKa, 3BICHO, HE MOIJIa OYyTH OCTOPOHb
OHOBJICHHS CBHOTOJHIMIHBOTO cychinbcTBa. Came 1el OypXJWBUH PO3BUTOK
CIPUYMHHUB 3HAYHI 3MiHM y mpodeciitHiii miarotoBui ¢axisuis. Ha Bumory uwacy
OCBITHS PEAJBHICTh BIAMOBIIIA CTBOPCHHSIM I1HHOBAIIIHHOT MOl OCBITH, IO
OpIEHTYETHCS HA CYO’€KTHY aKTUBHICTD 1 TUX, XTO HABYAE€THCA, TaK 1 TUX, XTO HABYAE,
Yyepe3 3aCTOCYBaHHS IHHOBAIIMHWX TEXHOJIOTIM HaB4YaHHS. [losiBa Takmx cydacHUX
TEXHOJIOTIM HaBYaHHS JETEpPMIHOBaHA MpoliecaMu rioOanmizallli, 1HTerpamii Ta
inteHcudikaiii. Came ToMy MalWOyTHIM medaroraM HEOOXIJIHO  OBOJIOJITH
BIMIOBIIHUMH TEXHOJIOTIAMH IOJ0 CHUCTEMATH3aIll BJacHOI MISUIBHOCTI 3 METOIO
(dhopMyBaHHS KaHaJIB CAMOBJOCKOHAJIICHHS Ta CAMOPO3BUTKY.

[ToHSTTS «IHHOBAIliS» MAa€ JIATUHCHKE TOXO/KEHHS 1 B MEPEeKIIajil 03HA4yae
OHOBJICHHS, 3MiHY, BBEJICHHS HOBOTO. Y MEAroriili MOHATTA «IHHOBaLIsD - 1€ hopma
oprasizailii IHHOBAIIHHO1 AiSUTbHOCTI, CYKYITHICTh HOBHX MPOQECIiiHUX Mii meaarora,
CIOPSIMOBAaHUX HAa BUPILIEHHS aKTyaJbHUX MPOOJIEM BUXOBAHHS 1 HABYAHHS 3 MO3ULIN
0COOUCTICHO-OPIEHTOBAHOI OCBITH.

Sk BBaXaroTh JIESIKI JOCJIIHUKU, 1HHOBAIli — 1€ ¥ 1€, 1 mpoiiecH, 1 3acodu, 1
pe3yabTaTH, B3AT1 Y €JHOCTI KICHOTO BJOCKOHAJIEHHS MEIarorivHoi CUCTEMHU.

VY HamoMy JOCHIPKEHHI MpOaHaNi3yeMO, SKI K Cy4acHI TEXHOJOrIi €
HaWIMOMIMPEHIIIMMU Ta Hai3aTpeOyBaHIIIMMU B MPOLECI MIATOTOBKM MallOyTHHOIO
nejarora.

BypxnuBuii po3BUTOK TpeHIHTIB po3noyaBcs y 60-70-x pokax XX-ro CTONITTS,
Binkonu y CHIA 1 3axigniii €Bporii moyanau akTUBHO 3aCTOCOBYBATH ICHXOJIOTIYHI
TpeHiaru. Lle Oyno moB’s3aHO 3 paguKAIBHUMHU COIIAIbBHUMH 3MiHAMH, JO SIKUX
JIIO]TA TIOBUHH1 OYJTU TICUXOJIOTIYHO a/IallTyBaTUCH.

HaBuanbHuil TpeHIHT — 11€ IHTEHCUBHA (hopMa TpynoBoi poOOTH, Y AKiH aKIIEHT
poOUTbCST HE CTUIBKM Ha Tiepedady iHQopmarlii, CKIJIbKM Ha OTPUMAaHHS
0COOUCTICHOTO JOCBITY MpodeciiiHOol AiSTBLHOCTI.

[lepeBarn HaBYaNbHUX TPEHIHTIB: 1al0Th MOKJIMBICTh MIABUIIUTH YIIEBHEHICTh
y CBOiX Tpo(eciiiHuX MOKIMBOCTSAX; HABUAIOTh BUXOIY 3 KPUTHYHHX CUTYaIlild y
npodeciiiHiil IsUTBHOCTI 13 HaMMEHIIMMH BTpaTaMu; MOKPALIYIOTh KOMYHIKaTHBHI
AKOCT1; JO3BOJISIIOTH BHUpPIIIYBaTH MNpodeciiiHi MmpoOJeMu B aKTUBHOMY PEKUMI;
Jal0Th 3MOTY OTPUMATH HOBI 3HAHHS NUIIXOM aKTHBHOI Y4acTi y pO3B’si3aHHI
HaWBAKIIUBIMNX TPO(ECIHIX >KUTTEBUX CHUTYaIlll; PO3MIUPIOIOTH MEX1 YSBJICHb
mpo cebe 1 mpo CBIT, AAIOTh PO3YMIHHS CBOIX MIWCHUX IIIHHOCTEH 1 IJIEH, CBOTO
Miciis y ipodecii; po3BUBaIOTh iIHHOBAIIHHUHN TTOTEHITIa 0COOUCTOCTI.

BBakaeThcs, 1m0 ICTOpUYHI BUTOKHM ITPOBUX METOJIB HaBUaHHS O€pyTh CBiit
MOYATOK BiJ MariuHux OOpsAIB CTApPOJAaBHBOI JTIOAWHU. Tak, BUKOHYIOUN PUTYyabHI
TaHIIl, MUCIIUBII BiITBOPIOBAJIM MPOIIEC MOTIOBaHHS 710 oro moyaTky. Ha 111 miiicTBa
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MOKJIAJINCh TOAI HE JWINe MaridHi, aje W HaB4ambHi QyHKI. Ao
pOaHaji3yBaTU 3 MO3UIIII Cy4yacHOI HayKH Ha JIOJCHKY MISUIbHICTH, TO BHSBUTHCA,
0 Tpa B HIA 3aliMae 4YUIbHE MICIlE, 1 AK JISUIBHICTh BOHA € OJIHIEID 3 TOTPed
mojactBa. Ha OiorenHoMy piBHI — 1e¢ moTpeba pyXxoBoi aKTHBHOCTI, Ha
ncuxodi310JI0TIYHOMY — TOoTpeda B €MOIIMHOMY HAaCHYEHHI, Ha COI[IOTCHHOMY —
norpeda B CaMOBHMpa)XXEHHI, Ha TBOPUOMY — MOTpeda MOAOJAHHS, MPOSBU BOJII.
3aBnaHHS PO3POOKM KOHIICMIli IrpOBOIO HABUYaHHS IIOJSATaE B TOMY, 00
MiATOTYBAaTH YMOBHU JJIsi TIOBHOTO CHUHTE3Y, ISl TIEPETBOPECHHS HUHINTHLOI CHCTEMHU
HAaBUYaHHA B ITPOBE HABYAHHSI, B AWIAKTUYHY CHCTEMY, SKa XapaKTepU3YEThCS
BJIACHOIO OPTaHi3aIl€r0, TEXHOJIOTIEI0 Ta TEXHIKOIO HaBYaHHS.

[Ipo BukIIOYHE 3HAUYeHHA TpU Yy (QOpMyBaHHI OCOOHMCTOCTI CBIJUUTH
ncuxoJioriuna teopis gisutbHOCTI (JI. Burorcekuii, O. Jleontses, C. PyOiHIITEHH), ¥
AKIf 1rpoBa AISUTBHICTH TOPSA 13 TPYJOBOIO Ta HAYaIbHOIO BU3HAUYAETHCS Y SIKOCTI
HalBaXJIMBIIIOro YnHHKUKY. Himenpkuit ncuxomor K. I'pocc, skuil mepmmM y KiHIi
XIX cromiTTs 3poOuB cripody cuctemaTu3alii MiaXoiB 10 BUBYCHHS TP, HA3UBA€E
Irpd TIOYATKOBOIO IIKOJOK TMOBEMIHKHU. [IeBHOIO MIpo0 10 JyMKY MO>KHa
EKCTPaIoJIIOBaTH ¥ Ha BUILY IIKOJY, /e I'POBI METOJU JI03BOJISIIOTh MaiiOyTHHOMY
¢daxiBieBl 1€ Yy CTIHaX HABYAJIbHOTO 3aKJaqy 3aKjacTh Mojeni mpodeciitHoi
MOBEIIHKA 3aBISKH MOXMJIIMBOCTI iMiTarmii mpakTHuHuX curyamni. CydacHa
MeJaroriyda OcBiTa MMUPOKO BUKOPUCTOBYE ITPOBI TEXHOJIOTIT IIe ¥ TOMY, III0 BOHU
HaOUIbII BIAMOBIAAIOTH 1/1€1 p030y/10BU 11 HA KOMIIETEHTHICHIM OCHOBI.

3HaHHS OCHOB PO3POOKHU IUIOBOI I'PU CTA€ MIATPYHTAM ISl MOAAIBIIOT POOOTH
BIIMIYAIOTH PsIi NOCTIHUKIB, OJHIEIO 3 MPOOJIeM, 110 TaIbMYyIOTh MPOLIEC BTIICHHS
JUIOBHX 1TOp 'y HaBUAJIbHUWA IIPOLIEC, BHUCTYNA€ HEAOCTAaTHA PO3BUHEHICTH
TEXHOJIOTIYHUX TMIAXOMIB MIOA0 iX po3poOku Ta peanizamii. [ls mnpobrema e
XapaKTEPHOIO 1 JUIs 1HKEHEPHO-TIeIaroriyHol OCBiTH. ToMy Halla mojaibiia podoTa
Oysa cpsiMoBaHa Ha i1 BUPIIICHHS.
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JINCTAHIIMHE HABYAHHSA Y MO3AINKIJIJII
bezcmepmua IO.B, memooucm,
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JIBH3 «/Jonbacvkuii 0epacasnuii nedazocivHuli yHigepcumemy, baxmvym

HaraimpHUM TNHTaHHSAM Yy Hall Yac SBISEThCSA SKICHE HAJaHHS 3HAHb Ta
PO3BUTOK THX YMiHb, SIKI CPOPMYIOTH Yy MallOyTHROMY IOpPOCIY OCOOMCTICTH, SIKa
3MOK€ KPUTHYHO MHCIIUTH Ta 3aCTOCOBYBATH CBOI 3HAHHS Ta BMIHHS Yy XHUTTi. Tomy
HOB1 pedopMHU OCBITM B YKpaiHi COpPSMOBaHI Ha JAUTWHO LEHTPU3M, BU3HAHHA 11
KITFOUOBOIO (DITypOI0 B OCBITHROMY ITPOIIEC.

Buia ocBiTa choroiHi He MOXKe O01UTHCS 0€3 BIPOBaKEHHS 1HPOPMAIIITHIX
TEXHOJIOT1H, 30KpeMa y JUCTaHIIHHOMY HaB4YaHHI. [le ocBiTHS cucteMa 21 cTopivus,
Ha SIKYy pOOUTHCS BEJIMYE3HA CTABKA.

Mertoro naHoi poOOTH € BU3HAYEHHS MPOOJIEMHU AUCTAHI[IHHOTO HaBYAHHS Yy
CUCTEMI OCBITU YKpaiHHM, a TaKOX BU3HAYEHHS OCHOBHHUX TEpEBar BIPOBAKEHHS
JTUCTAHIIIMHUX KypCiB y HaByYalbHUM mpouec. JlucTaHIiiHe HaBYaHHA €
IHHOBAIIHHOIO CHCTEMOIO0 HaBUaHHS, sIka B KOPIHb BIJPI3HSAETHCA BiJ] OYHOrO abo
3a0YHOTO HaBUYaHHA. AKTYaJbHICTh MPOOJEMHU NUCTAHLIMHOTO HABYAHHSA TOJSATAE Y
PIBHOMY 3aJIy4eHHIO TEXHOJIOr1d Ta 1H(opMalii y OCBITHIM mpouec. Buxoasun 3
1boro, mpodeciiiHe 3HaHHS CHOTOJHI HEOOXIMHO MOCTIMHO BIOCKOHAJIIOBATU Ta
po3BuBaTu. J[ucTaHililiHa OCBiTa CHOTOJHI € MAaCOBUM SIBUIIEM, KOTPE BUJIMBAE Ha
PI3HI TUISTHKY HAILIOTO XKUTTS.

MoxHa ckazaTd, 110 JUCTaHIIHE HAaBYaHHS ChOTOAHI € Hale(EeKTUBHIIIO
CUCTEMOIO MIATOTOBKH BUCOKOKBaJI(DiIKOBaHMX (paxiBLIB PI3HUX JaHOK.

Jucraniiiine HaB4YaHHS TMepeadadae ocoOMMBI METOAM Ta OpraHizarliiitHi
(dbopMu HaBYAHHS JIJIs1 YCiX JJAHOK:

— CTY/ICHTIB;

— IIKOJIAAPIB;

— acmipaHTiB;

— TIpaIliBHUKIB OCBITH;

— Bukianayis 3BO.

JlucraHiliiine HaBYaHHS € YHIBEPCAJIBbHOI CHUCTEMOIO OCBITH, KOTpa Mifiije
Ui BOPOBA/DKCHHS Y HABUAIBHMX 3aKiagax pi3HOro Tuiy. Y AHCTAHIIHHOMY
HAaBYaHHI IIMPOKY yBary NOPUAUIAIOTE KOMII'IOTEPHUM  TEJIEKOMYHIKAIIsM,
IPYKOBaHUM 3aco0aMH, KOMITAKT-AMCKaM, IHIIMM HOCISIM 1H(oOpMalli, a Takox
Mepexi [HTepHer.

JMIakTHYHUMU ~ TIPUHIMIIAME ~ OpraHizaiii JWCTaHIIMHOTO HaBYaHHS €
aHAJIOT1YHI MPUHIIUITHA, KOTP1 XapaKTepHi sl O4HOI OpMHU HABUAHHS, a caMe:

— IHTEPAKTUBHICTb;

— THYYKICTBb;

— IHUBITyaTi3aIlis;

— eKOHOMIS Yacy;

— BUKOPUCTAHHS B HABUAJTLHOMY IMPOIIECi HOBUX 1H(POPMAIIHHUX TEXHOJIOTIH;
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— e(peKTUBHICTHh BUKOPUCTAHHS HABYAJIbHUX IJIOL] Ta TEXHIYHUX 3aCO01B;

— SIKICTh Ta JIOCTYIHICTh OTPUMAHHSI OCBITH.

JucraHiiiina ¢gopma HaBYaHHS HE MMOCTYMAETHCS Y AKOCTI OUHOMY HAaBYAHHIO.
Ile mocsraeMo 3aBIsSKH MIATOTOBIN AUAAKTHYHHX 3aCO01B HAaBYAHHS, O PO3POOKH
SKUX 3aJIy4aloTh HaWKpalMxX BHKIAAayiB, mpodecopiB, a TakoX HaBYaJIbHO-
METOIUYHI MaTEPLIH.

OCHOBHOIO TPOOJIEMOIO UCTAHLIWHOTO HABYaHHA B YKpaiHi — € 3aXUCT
aBTOPCHKUX Ta IHTENEKTyaJIbHUX IpaB Ha YHIKalbHI TEKCTOBi, (oTo il Memia
MeTepiaiu, KOTpl BAKOPUCTOBYIOTHCSA Y HABUYAJILHOMY MPOIIEC.

BucnoBku. B Ykpaini quctaniiiine HaBuaHHsI Ma€ Habarato OuIblIe mpoosieM,
aHDK 3aXUCT aBTOPCHhKUX MpaB. Ha mpeBenukuii jxaib yci mpobieMu AUCTaHIIIHOTO
HABYaHHS BUMAaraoTh JETabHOTO 1 BCEOIYHOTO BUBYCHHSI.
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KPATKASA UCTOPUSA NU30XPOHHOI'O MASITHUKA
bepecmoesoii A.M., k.¢p.-m.H., ooy.,
Yuebno-nayunwtii npoghecuonanvro-nedazocuieckuti UHCMuUmMym
Ykpaunckoii unsiceneprno-nedacocuyeckou akaoemuu, baxmym

[IpencraBneHHbIi MaTepuan CYUIECTBEHHO pPacIIUpSET MO3HAHUS CTYJEHTOB,
KOTOPBIM OHM M3Yy4aroT B Kypce (pU3uku B paznaene «'apMoHHUYecKre KOJIeOaHusD».

['. Tanmuneil TpOBOAMI pAa3IMYHBIE ONBITHI, CBS3aHHBIE CO CBOOOIHBIM
MaJeHUEM TeJl, C JIBU)KEHUEM TeJ IO HAKJIOHHOM IUIOCKOCTH, M 3a HEUMEHUEM
CEeKYHJIOMepa U3MeEpPsI Bpemsi ynapamu cBoero cepamna. Ho ognaxasl B 1583 romny
[anuneit Bo Bpemsi Gorociyxenuss B I[luzanckom cobope, oOpaTuii BHUMaHHE Ha
JOCTPY, NOJABEUIEHHYIO K MOTOJKY, KOTOpasi MEAJICHHO pacKauyuBallach. AMIUIUTY/a
KoJie0aHUM JIOCTPhl YMEHbIIANACh CO BPEMEHEM, HO, KaK €My IM0Ka3aJloCh, MEpUO]L
KoJieOaHuM (UM BpeMsl OJTHOTO KayaHHsl) OCTAETCS OCTOSTHHBIM.

[anunedt pemma NPOBEPUTH 3TU HAONIOACHUS M TPOBEJI CBOM ONBITHI Ha
CaMOJIeJIbHBIX MasiTHUKAX: K HUTKaM OH MPHUBSI3bIBAJ Pa3jIM4HbIC IPY3bl U HAOIIOJaM,
KaK OHU KauyaroTcs, 0 MPEXHEMY U3Mepsst Bpems 110 myJibey. [lepBblil BBIBOA — eciu
Ipy3bl BUCSAT Ha HUTKE OJJMHAKOBOM JJIMHBI, TO OHU KayaroTcsl OAMHAKOBO. BTopoii —
4acTOTa KayaHWM 3aBUCHUT TOJIBKO OT JUIMHBI MasgTHHKA (HO OTHIOJIb HE OT MAacChl
rpy3a). [Janee 'anuneit mogoOpan Takyro JUIMHY HUTKH, YTOOBI 4acTOTa KOJeOaHUM
rpy3a COBHajia C YacTOTOW OuweHus wummyibca. [IpoBoAs OMBITBEI C pa3HBIMU TIO
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BEJIMYMHE yIjla OTKJIOHEHWUSMH MasTHUKA, [aymned caeman BbIBOA (Kak IOTOM
0Ka3aJI0Ch HE COBCEM IPABHWIIBHBIN) — BPEMS OJTHOTO KauyaHUsS 3aMETHBIM 00pa3oM He
MEHSIETCSI, OCTACTCS OJIMHAKOBBIM.

N3BectHO, uT0 nuddepeHnnalbHOE YypaBHEHHE CBOOOJHBIX KOJICOAHMIA
MaTEeMaTHYECKOTO MasTHUKA TPU MaJbIX yIiaX €ro OTKJIOHEHHS OT IOJIOKEHUS
paBHoBecHs (5-6°, To sing~y) 3amUCHIBACTCS TAK:

d’¢ . g
——+2¢=0.
az 7

OTO ypaBHEHHE COBIAJaeT C ypaBHEHHEM AuQepeHlInaIbHbIX KoJeOaHuH,
OTKYy/1a CIIEyeT, YTO

T=2r £

g

Orta ¢Qopmyna CBUACTENBCTBYET O TOM, 4YTO TMEpPHOJ  KojeOaHui
MaTEeMaTUYECKOr0 MAsITHUKA JUIsl JAHHOM MECTHOCTH 3aBHCHUT TOJIBKO OT JJIMHBI HUTH
¥ HE 3aBHCHT OT MAcChl Ipy3a. JUIs yIIoB OTKIOHEeHHs 5-6° ommbka m3MepeHuii He
npesbimaet 0,05%. OxHako, MpU 3HAYXTENBHBIX YIVIaX OTKJIIOHEHHS] KOMITBIOTEPHBIE
BbIuKcieHud nat 18%.

['foifreHc nmpeanoXun HUKIoOUAaIbHbIN (1), ycTaHOBUB B OOBIYHOM MasiTHUKE
OrpaHuyeHue JABUXKEHUs B (opme HUKIouabl. [Ipu 3TOM Touka mojaBeca MasTHHUKA
CMEUIAeTCs, yMEHbIIAas JUIMHY HHUTH. L{MKIOWIaIbHBIE OTPAHUYUTENN SIBIISIFOTCS
KOMIIEHCATOPOM IepuoAa KojeOaHui MasTHUK. Pacuerbl, MNpoBeIEHHbIE Jis
MaKCUMaJbHBIX YIJIOB  OTKJIOHEHHUS, IOKa3aldd, 4YTO MEepuoj  KoJieOaHWi
LHUKJIOUAAIBHOIO MasATHHKAa BCE XK€ OTIMYAECTCS OT MEpPHOJa TapMOHUYECKUX
Kosjebanuii Ha 4%.

B paGote (2) BbI MOXKETE O3HAKOMHUTBLCS C TOUHOW MAaTEMaTUYECKOU MOJIEIBIO
M30XPOHHOTO MASTHHKA UUKJIOMJANIBHOIO THMNA B LIMPOKOM JIMANa30HE YIJIOB
OTKJIOHEHUS U HAaWJEHO YPAaBHEHHE COOTBETCTBYIOLIEW OTPAHUMYMBAIOIIEH KPUBOU U
TPACKTOPUM JBHIKEHUSI MASITHUKOBOTO I'py3a, KOTOPHIE MOTYT OBITh MCIIOJIb30BaHBI
JUTSl IOCTPOCHUS (PU3NYECKUX MOJIENIEN TAKOTO MAsITHHUKA.

Jlureparypa
1. ®usnveckuit FHIMKIONEANYECKUl cioBapb —M.: CoBeTckas sHIuKIOneAus, 1983.
2. A. bepecroBoii, A. Jlebens, . I'ypos. 30xpoHHBIN MaTeMaTuueckuili MasTHUK. Hay4Ho-
metoamueckuii coopauk (Bermyck XLVI), Cnassiack. - 2009, ¢ 61-63.
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BIIPOBA/KEHHSI EBPUCTHYHUX METO/IIB JIJIS1 AKTUBI3AILIT
JAIAJTBHOCTI CTYAEHTIB IHHKEHEPHO-IIEJAT'OT'TYHHUX
CIIEIIAJIbHOCTEM TP BUBYEHHI
COOIAIBHUX JTUCLHUILJITH
boecoanosa H. I'., 0.¢h.n., npod.,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

CydacHUH EKOHOMIYHHMH 1 COIIaJdbHUA PO3BUTOK YKpaiHu MoTpedye
Hepe6yIlOBI/I BUIIOI IIKOJM Ta BHU3HAYAE CEPEJl IHIIUX TaKl HAMPSMKUA: PO3BUTOK
aKTUBHOCTI, CAaMOCTIMHOCTI 1 TBOpUMX 3Ai10HOCTEH MalOyTHIX  (axiBIIiB;
3a0e3neyeHHs JAepKaBu KBali(piKOBaHUMHU, 1HIIIIATUBHUMH KaJpaMu, K1 MO-TIepIIe,
MaTUMYTh TPYHTOBHY TE€OPETUYHY 1 MPAKTUYHY MIATOTOBKY 3a (axom, Mmo-apyre,
3MOXKYTh CaMOCTIMHO MHpUHMATH PIIICHHS, IMOB'3aHI 3 MalOyTHBHOIO Mpodeciero,
TOOTO CTBOPIOBATH BIACHUMM CHJIaMH HOBI HAyKOBO-TEXHIYHI I[IHHOCTI B
MaiOyTHpoMy. Ha ’xanb, cTyleHTH, HEe3BaXar4yu Ha Te, 10 MalTh TEOPETUYHY
HiArOTOBKY, YacTO BIJYYyBalOTh HEBIIEBHEHICTh 1 CTUKAIOThCA 3 TPYJIHOIIAMU B
CUTYallisiX, JUIS PO3B'SI3aHHS SKUX MOTPIOCH TOCBIJ TBOPUOI AISUTBHOCTI. Yce 1ie €
CBITYEHHSM TOTO, 10 MaWOyTHIX @(axiBIiB 3  I1HXEHEPHO-MEIAroriYHIX
creriaJbHOCTe Tpeda HaBYATH TBOPYOTO MIIXOY JO pOOOTHU 1€ TOJ1, KOJU BOHU
nepedyBarOTh Ha CTYJEHTCHKIM JIaBi.

[IpoGnema [OCHIIKEHHA € TMONIYK HaWOIbIl €()EKTUBHUX EBPUCTHYHUX
IPHUIOMIB Ta METOMAIB OCOOJIMBO BAXKJIMBHUX ISl PO3BUTKY TBOPYOTO MHUCJICHHS TpHU
BUKJIQ/IaHHI COLIANIbHUX AUCHUILTIH. OCOONMBO BaXKJIIMBUM ISl MPOLIECY PO3BUTKY
y3arajibHEHOr0 MUCJICHHSI € OpraHi3allisi eBpUCTUYHOrO HABYAHHS.

[Ipy anami3l MCUXOJIOro-NMEJaroriyHoi 1 METOAMYHOI JITepaTypd A0 JaHOI
MpoOJIeMU MOXHA BUJIUTUTH ITICTh OCHOBHUX (DaKTOPIB, SIKI BIUIMBAIOTH HA PO3BUTOK
y3araJbHEHOT0 MUCJICHHS CTYJEHTIB 1 (pOpMyBaHHS iXHBOI TBOPUYOI OCOOMCTOCTI:
1HIMBIAyasi3allis HaB4aHHs, TudepeHItiamis HaBuaHHs, CaMOCTIHHICTh, CEPEIOBHIIIE,
3JIaTHICTH /10 HABYaHHS, (POPMYBAHHS €BPUCTUYHOT MisUTBHOCTI.

Binomo, 110 BUBYEHHSI COLIaJIbHUX JUCLUIUIIH PO3BUBAE€ MUCJICHHS: JIOTIYHE,
abcTtpakTHe, oOpa3He 1 T. 1H., PO3BHUBAE€ NaM'siTh, BUTPUBAIICTb, TEPIIHHI,
cyMiiHHICTh. OTXe, camMe B IMpOLECl BUBUEHHS COLIAJIbHUX JWCUUIUIIH, HaBYaHHS
PI3HOMaHITHUM €BPUCTHYHUM MpuiiomMaMm (HOpMye €BPUCTUUHY IISJBHICTH 1 OLIbII
€(EeKTUBHO CHOpHUSIE PO3BUTKY TBOPYOTO MHCIEHHSA. AHam3 MNpoOJIEeMHHUX
MeAaroriyHNX CHUTyallidi Ha 3aHATTAX, AKTUBHHUM IMOIIYK BUXOAY 3 HHUX CIIpHE
HAOYTTIO CTy/IGHTaMH YMiHb 3aCTOCOBYBATH METOJIM Mi3HAHHS NJs1 IPOHUKHEHHS B
CYTh COLIIAJIbHUX SBHII 1 POLIECIB, ONTUMI3Y€ PO3BUTOK IXHBOI'O MHUCJIEHHS, CIIpUSE
O1IbII TTTMOOKOMY 1 CBIJOMOMY 3aCBOEHHIO 3HaHb. ColllaJibHI POOJIEeMH 1 cUTyalli
OpPIEHTYIOTHh CTYACHTIB Ha CHUCTEMaTHYHE 3aCBOEHHS HAYKOBOi JTEpaTypH,
GOpMyIOTh YMIHHS TBOPYO TIAXOJUTH JI0 PO3B'SI3aHHS IKUTTEBUX MPOOIIEM,
J0TIOMAararoTh JOJaTH TUIIOB1 AUJAKTUYHI 1 BUXOBHI YTPYIHEHHS.

Axmo Ha JeKIi BUKJIANay, CTBOPIOIOYHM MPOOJIEMHY CHUTYaIlilo, aKICHTYE
yBary CTYyJIEHTIB Ha OCHOBHHUX eTamax 1 cnpo0ax ii po3B's3aHHs, BIH TUM CaMHUM
dbopMye B HUX yCTAaHOBKY Ha TBOpPUY MPAIllo0, MOTPEOY B CHCTEMATHYHIN pPO3yMOBIN
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JISUTBHOCTI, TO Ha MPAKTUYHUX 3aHATTAX, IPU 3HAYHOMY 3pPOCTAaHHI Mi3HABaJbHOI
CaMOCTIMHOCTI MaiOyTHIX (axiBIIB 3 1HKEHEPHO-TIEJAroriyHuX CIelialbHOCTEH,
BUPIIIYETHCA 3aBIAaHHS 3aKpIUICHHS y HHUX HABUYOK JOCHIAHUIIBKOI pPOOOTH.
[ToB'sa3ytour HaBUAIBHUN Matepiai 13 mpobieMaMu Cy4acHOi HayKH, B JIGKI[IHHOMY
npolieci HeOOX1AHO MIKUPOKO 3aCTOCOBYBATH Cy4acH1 METOJU €BPUCTHUYHOTO MOUIYKY,
BUKOPHUCTOBYIOYH MTPOOJIeMHI 3a1a4i podeciitHoT CpsIMOBaHOCTI.

CemiHapchKi 3aHATTSA 3 COIIATBHUX JUCHMILIIH HEOOX1THO MPOBOAUTH Y hopMi
IUCKyCii; BHBYCHHA HOBUX TNUTaHb MOXHA TMOEIHYBaTH 3 HAMNHUCaHHAM 1
perieH3yBaHHIM pedepatiB Ha BiAMOBIAHI TeMu. EQeKTHBHUMHE 1715 ITHOTO BUSBIIIACS
eBpucTUYHI Oeciau Ta quckycii. [Ipuiiom, 0 CTUMYJIIIOE TUCKYCIIO, - 3aCTOCYBaHHS
3aBlaHHS Ha TOPIBHAHHA PI3HUX PO3B'SI3aHb OJIHIET TPOOJIEMH, pPELEH3YBaHHS
3aBJlaHb, B SIKMX PO3B'SI3aHHS HAJA€TbCA HEMPaBWIBbHO, TOIIO. HeoOxinHo mopydaru
CTyJACHTaM IUIaHyBaHHS 1 BU3HAYCHHS KOJIa 3aBJaHb Ta 3HAXOJIUTH TaKi MUISXU
PO3B'sI3aHHS, III0 MOKYTh 3aI[IKaBUTH YCIX.

OcHOBHE 3aBAaHHS HayKOBO-JIOCIIHOI pOOOTH MOJISIrae B TOMY, 11100 030poiTh
CTYJICHTIB JOCIITHUIIbKUMU HaBUYKaMHU, METOJaMU HAyKOBOIO JOCIIHPKCHHS, 5IKi B
KIHIIEBOMY PE3yJIbTaTi CHPHUSIOTh (HOPMYBaHHIO MOTPEOM B TBOPUOMY IMIJAXOJ1 JO
pO3B's13aHHA 3aBaHb NPO(ECIHHOTO XapaKTepy.

CamocriiiHa po0oTa y TICHIM B3a€MOJil 3 HABYAIBHUMH 3aHSATTSIMU CTBOPIOE
OCHOBY I HAayKOBO-AOCHIAHOI pOOOTH CTYJEHTIB, $Ka BIAKPUBAE BEJHKI
MO>KJIMBOCTI JIJISl PO3BUTKY TBOPYMX 3A10HOCTEN MailOyTHIX (axiBLIB 3 1HKEHEPHO-
NeJaroriyHux —cnemjanbHocted. Haegeni Buiue ¢GopMu, MeTOaM 1 NpUHAOMH
oprasizailii HaB4aJbHO JOCIITHUIIBKOI pOOOTH CTYJIEHTIB HE € BUUEPIHUMHU. Jl0 HUX
MO>KHA JIOAATH 1€ U Takl, K B3aEMHE ONaHyBaHHS KypCOBUX 1 pedeparTiB, CKIIaJaHHS
PI3HOIO BHJy COLIAJILHUX 3aJa4, Po3poOKa JOCIITHUIBKUX 3aBAaHb TOLIO. Baxkko
MOKA 1[0 BHU3HAYUTU 1 CTPOTY IMOCHIJIOBHICTh BUKOHAHHS 3aBAaHb, 1 CTYIIHb
e(eKTUBHOCTI KOXHOro 3 HuX. OjHak mepir pe3yiabTaTd MOKa3aid, 1o
3aMpOBaKEHHS CICIIAIbHUX 3aBJaHb Yy TMOEIHAHI 13 BIAMOBIIHUM KOPHUTYBAaHHSM
3MICTy HaBYaJbHUX 3aHATh, CAMOCTIHHOI POOOTHM CTYACHTIB, 3BHYANHO, 3a
3M0HOCTEH, IMOrIMOJICHHIO JOCTIIHUIBKUX IIOMIYyKIB, a W IJABUIIEHHIO SKOCTI
npodeciitHoi MiArOTOBKY MalOyTHIX 1HKEHEPI1B-TI€/IaroriB.

BucnoBku. Ilpu BuKIIamaHHI COMaJIbHUX AUCIMIUIIH TpeOa SK HalOlIbIIe
BUKOPUCTOBYBAaTH €BPUCTHUYHI METOAM 1 NPUMOMHM HABYaHHA, M1 TOro oo
chopMyBaT 1 PO3BUTH Yy MaHOyTHHOTO (axiBlsl 3 1HXEHEPHO-TIEAAroriyHuX
creniaJbHOCTe a0CTpaKTHE MUCIICHHS, 1HIIIaTUBHICTb, BIIACHY OOIPYHTOBAaHY TOUKY
30py, TBOPUMM MiAX1]T JO CBOET CIIpaBU Ta 1HII Oa)kaHi JI Cy4acHO1 JIFOJIUHU SIKOCTI.
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INCUXOJOI'TYHA ITPUPOJA CAMOOLUIHKHA
bopozenyesa T. B., k.neo.x., ooy.,
Bnracos H. I1., 3000y8au suwoi ocgimu opy202o pieHs,
T'opniecvkuti iHcmumym iHO3eMHUX MO8
JIBH3 «/[onbacvkuii 0epacasnuii nedazo2ivHuli yHieepcumemy, baxmvym

Y cydacHOMy CyCHUIbCTBI IOHAlIbKUM BIK TIOB'SI3YIOTh 3 HaBYaJIbHOIO
TISUTBHICTIO, TIEPIOZOM HaBYaHHS 1 OBOJOMIHHS mpodeciero. Y 3B'A3Ky 3 LUM
CTAaHOBUTH 1HTEpPEC T€ MUTAHHS, SK Pi3HI BUIU TISIBHOCTI, OBOJIOAIHHA MPOdeECiero
BITMBAIOTH HA CAMOOIIIHKY OCOOJIMBOCTI B IOHAI[bKOMY BIIIi.

CamMooI11iHKa 0COOMCTOCTI, TPYHTYIOUNCh Ha YSBJICHHI 1HIWBiIA TPO CamMoro
cebe, BoHa GopMye sIAPO OCOOMCTOCTI B MPOIIEC comiami3aliii, B mpoIeci MisUTbHOCTI
Ta B Ipiieci Mi>kocoOucTicHoi B3aemoii. Bxke 1. KanTt roBopus mpo moaBiHIiCTh «S1»,
BUIUIAIOUN «S» gk cyO'ekT mucieHHs Ta «S» sk o0'ext mizHanusa [1, c.135]. ¥V
Cy4YacHIi TCUXOJIOTII MPUUHATO BUIISATH B HaW3arajabHINIOMY BUIJISAL JIB1 (popMu
«SI» - KoHmemniii — peanpHy Ta 1JiealibHy, NPUYOMY IIiepiia He mepeadadae

[IpeameToM CaMOOLIIHKKM MOXYTh CTaTW (i3U4HI AaHi, 3/110HOCTI, COIlalbHI
BITHOCHHHU 1 O€3J114 1HITUX 0COOUCTICHUX IPOSIBIB OCOOMCTOCTI.

Hocnmiguuku JI. Yenc 1 Jlx. MapBemi, 1mo npoaHaigizyBajdu Pi3HI KOHIISHIIIT
y3arajbHEHOi CAMOOI[IHKM Ta BUIUIMIA TP OCHOBHI PO3YMIHHS CAMOBIZHOCHH: 1)
JIto60B 10 cede; 2) CamonpuiinatTs; 3) [louyTTst KoMneTeHmii.

K. Pomxepc posrisgae camMONpPUUHATTA — SK HPUUHATTS cede B LIIOMY,
HE3aJIeKHO BIJ] CBOIX BJIACTUBOCTEH 1 JIOCTOTHCTB, a TaKOX BHUJILISAE CAMOOILIHKY -
CTaBJICHHS JI0 ce0¢ K HOCIH NIEBHUX BJIACTHBOCTEH 1 JJOCTOTHCTB [4].

Y  BITYM3HSIHIA TCHXOJOrIi  HAWOUIBII  PO3POOTEHOK €  KOHLEMLIS
caMmocBijomocTi, 3amnporoHoBana B. B. Cromiaum [6]. 3aranbHi ysSBICHHS IIpO
CaMOMI3HAaHHS 1 CaMOBITHOCHMHHM crnuparoThesa Ha iaei O. M. JleoHTbeBa TIpO
TISUTBHICTb, CBIJOMOCTI OCOOMCTOCTI, Ha YSIBJICHHI MPO OCOOUCTICHHUM CEHC SIK OJTHI€T
3 OCHOBHHX SIKa YTBOPIOE CBiJIOMiCTh. CamMOCBiIOMICTh, 3rigHO O. M. JIeoHThEBUM
[3], po3ymierbcs He SK CaMOOMMC, CaMOIi3HaHHA a00 KOMIUIEKC OI[IHOK.
CaMocBIIOMICTh OCOOMCTOCTI HamnpaBjieHa Ha TE€ OCHOBHE, IO CTAHOBUTH ii
IICUXOJIOTIYHY CYTHICTb, a Ha ii BITaCHUI 0COOMCTICHUM c1oci0 1HTerpalii JisSIbHOCTI,
1HTerpauii 1 iepapxizanis ii BIaCHUX MOTHBIB.

3a B. B. CromnHuM mpouec camMOCBIIOMOCTI BIIOYBa€TbCS y BUIIISI
NepeKHBaHHSA KOHQIIKTHUX 3MICTIB, B XOJl SKOrO i OCOOMCTOCTI CTa€e
3pO3yMLINM, 1110 BOHA MOK€ MOI0JIaTH, a [0 3MYCHUTb i1 BIACTYIHUTH.

[Ipruomy caMOBITHOIIICGHHS] MA€ BIACTUBICTh aIUTUBHOCTI, K€ BUPAKAETHCS B
TOMY, 1[0 KOKHE 3 €MOI[INHUX KOMITIOHEHTIB CAaMOBITHOIIICHHS BHOCUTh HE3aJICKHUMN
1 OJHOMOPSAIKOBUH BHECOK B IHTerpajpHe mouyTTs «S». «I['nmobanbHe
CaMOBIJIHOIIIEHHS, - 3a3Ha4yaB B. B. CromniH, - Moxe OyTH NpEACTaBICHO SIK CyMa
€MOILIIMHUX KOMIIOHEHTIB. AIMTUBHICTH, TJI00OQJILHOIO CaMOBIIHOIIEHHS II[0J0
OCHOBHHX €MOIIMHUX CKJIAI0BUX Iepeadadae, 1m0 JSIKUH acTeKT BITHOCHHU MOXKE
3QIMIIATHCS TOCTIMHUM, XOoYa 1 TJIo0ajJbHE CaMOCTABJIICHHS — II€ MOXIIMBO IIPH
KOMITEHCATOPHOMY 3POCTaHHI 1HIIMX KOMIIOHEHT Oyzie poctu» [6, c.78].
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3rimHo 3 pe3ynabTaTamu fgociimxkeds B. B. CtonnHa, B OCHOBI CaMOCTaBICHHS
JIeXKaTh TPU €MOLIMHUX BHUMIPHU: caMOIloBara, ayToCHUMIIATisl 1 OJIM3bKICTh 10 cede
caMOIHTepec, fKl 3a PaxyHOK aJIMKTHUBHOCTI II€i CTPYKTYpH I1HTEIPYIOThCS B
3arajibHe MOYyTTs MO3UTUBHOTO YU HETATUBHOTO CTaBJICHH: JI0 cebe [2, €.56].

Sk MoxHa OOAUYMUTH, IO CaMOOIIIHKA Mae 0e3/114 XapaKTepUCTHUK 1 MPOSBIB.
Bunukae mnutanHsa (ski? abo sky?) &yHKIOiT BUKOHYe camooliinka. H. L
CapkBenan3e BHUAUISE MIICTh OCHOBHUX (yHKINNA: 1) DyHKIS «13epkaiay s
byskiis BigmoOpaxkae cebe — 3aKiOyaeTcs B TOMY, IO JIOJAMHA BiroOpaxae
CBIZJOMICTb OTOYYIOUHX, TMEPEHOCUTH CBOE «BITOOPaKEHHS» BCEPE/IIHY. MoxxHa
MPUIYCTUTH, IO 1€ BlI[6yBa€TI>C$I 3 METOIO0 caMOBmo6pa>1<eHH;1 i CaMOKopeKI_Ill 2)
OyHKIIs caMOBHpaXeHHA 1 camopeanizamii; 3) OyHkuis caMopermeun 1
caMOKOHTpoJt0. Jlume Maroum chopmoBaHi ysBICHHS MPO cede 1 EBHUM YHHOM
CTaBJISTYNCH JI0 cebe, OCOOMCTICTh 3/1aTHA PETYJIOBATH Ta KOHTPOJIIOBATH CBOIO
TUsIbHICT; 4) DyHKIS 30epeKeHHsT BHYTPIIMIHBOI CTAOUIBHOCTI «S» - BHYTpIIIHS
y3roJKEHICTh; 5) @DyHKIIS IHTpakoMMyHikarii. [[ns camoi cebe 0coOUCTICTh
BHUCTYIIA€ Y BUTJISAJII COLIIYMY, B3a€EMOJIIF0YH 3 CAMUM COOO0I0 1 BCTYIAIOUH B <«JI1aJIOT;
6) OyHKIIISI ICUXOJIOTTYHOTO 3aXUCTy [9, ¢.140].

VY Oinbimiocti e TPOSBISETbCS TEHACHINS 10 CaMOOIIIHIOBAHHS SIKE €
TPOXHU BHUIIE CEpeIHbOro. B CBOIO uepry - 1e J03BOJISIE 3pOOUTH BHCHOBOK, IO
JIIOJTMHI BJIACTHUBA MOTpeda B JOCUTHh BUCOKINM CAMOOIIIHII, TOOTO, KOKHOMY XOUEThCS
nmoBakatu cebe. CamomoBara — € OJMHUM 3 BHTOKIB TIICHXOJOTIYHOI CTIMKOCTI,
rapHOTO HACTPOIO.

TakuMm uynHOM Ha (DOPMYBaHHSI CaAMOIIOBArv 1 CaMOOIIHKM BIUIMBAIOTh O€3714
(dakTopiB, MO AIIOTh BXXE B PAaHHHOMY JUTHUHCTBI, a CaMme: CTaBJIEHHS OaTbKiB,
MOJIOKEHHS cepe]l OAHOJITKIB, CTaBJIEHHS NEAAroriB TOMIO. 31CTaBIIAIOYH JYMKY IIPO
caMoro cebe, Mpo OTOUYIOUUX JIIOJAEH, JOoAUHA (OPMYE CAMOOLIHKY, MPUYOMY
I[IKaBO, IO JIFOJWHA CIIOYaTKY BYMTHCS OIIHIOBATH 1HIIHX, a TOTIM BXKE OI[IHIOBATH
ceoe.
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CYYACHI KOMIT’IOTEPHI TEXHOJIOT'TI TA IX BUKOPUCTAHHSI
Y HIKOJII

€gimos J[.B., k.neo.u.,

T'opniecvkuti iHcmumym iHO3eMHUX MO8

JIBH3 «/Jonbacvkuii Oeparcagruii nedazoeiynuil yHigepcumemy, baxwym

CydacHuil eTanm pO3BUTKY CYCHIJIbCTBAa XapaKTEPU3YEThCS IHTEHCHUBHICTIO 1
rMMOMHOI  1HpopMaTH3allli BCiX WOro 1HCTUTYTIB. ToMy BOpPOBaKEHHS
KOMIT'IOTEPHUX TEXHOJOTI B OCBITY MOXKHa OXapaKTepu3yBaTH SK JOTIYHUN 1
HEOOX1THUN KPOK Y PO3BUTKY Cy4acHOro 1ch0pMau1HH0r0 CBlTy OcBiTH1 iHHOBAIII1
— IIe TakKi CUCTeMH, SIKi BIIEpIIE BJIOCKOHAJICH1 1 3aCTOCOBaHI B OCBIiTi, BOHU ﬂ06pe
MOJTIMIITYIOTh PE3YJIBTATH OCBITHBOI MisTbHOCTI. OT)Ke IHHOBAIIMHICTD — I1€ 31aTHICTH
710 OHOBJICHHSI, BIIKPUTICTH HOBOMY [1].

[lomroBXOM 10 YMManuX OCBITHIX TIEPETBOPEHb € TPUCKOPEHUH,
BUIIEPEHKATBHUM, 1IHHOBAIIMHUN PO3BUTOK OCBITH HUISIXOM OHOBJICHHS 1i 3MICTY Ta
oprasi3ailii HaB4ajabHO — BUXOBHOTO IIPOIIECY 3aKJIa/liB OCBITH [3].

Po3BUTOK cucTemMHu cepeqHbOI OCBITH MOTpeOy€e BUBUEHHS Ta BIPOBAKCHHS
IHHOBAIlIMHUX CyYaCHUX TEXHOJIOTIH Ta HOBHUX METOMIB HABUaHHS JITEH.
InHoBamiina AisUIbHICTE B YKpaiHi mnependadueHa 3akoHoMm Ykpainu «Ilpo
MIPIOPUTETHI HANPSIMU 1HHOBALIMHOI JiSJILHOCTI B YKpaiHi». 3aBISKHA 1HHOBAIISIM B
OCBITI X 3alpOBA/KEHHS JO03BOJISIE BUPIIIUTH PO30LKHOCTI Ta CYNEPEUYHOCTI MIiX
TPaUIIIMHOIO CUCTEMOIO 1 MOTpedaMu B sIKICHO HOBiM ocBiTi [1]. OTxxe MoBa Hje mpo
MIPOBA/IPKEHHS IEBHUX 1HHOBAIIIH y cepl OCBITH.

JlocmmKeHHSIMU 1HHOBAIIMHUX TEXHOJOTIA B OCBITI ITOYaM 3alMaTHCS IIE 3
KiHIA 50 — X pokiB XX cTOpivYs 1 BEAYThCS MO CbOTOJHINIHIN A€Hb [2].

Y  HaBYaJIbHOMY TIpolleCi MOBHUHHI BHUKOPUCTOBYBAaTHUCh PI3HOMAaHITHI
1HHOBAI[IHHI TEXHOJIOT1i, OCHOBY SIKMX € IHTEPAKTHUBHICTb:

— iIrpoBi Ta AUCKYCIHHI (hOPMU OpTaHi3allii;

— KOMIT FOT€pHE MOJICJIFOBaHHS;

— IHTEpPaKTUBHI TEXHOJIOT1I.

[leBHi BuAM I1HHOBAIIH MalOTh CBOi OCOOJMBOCTI, HANpPHKIad, CHCTEMHI
1HHOBAIII, 110 CTOCYIOTHCA JACSKUX 3MIH B OCBITI, TOTPEOYIOTh Ta MOPOHKYIOTH 1HIII
BHJIM 1HHOBAIlIM: OpraHizalliiiHi, COIllaJibHI, IE€Jaroriydi Tomo. SKII0 ) pPIBEHb
HOBU3HU YACTKOBUH, TO 3MIHM BIJIOYBAIOTHCA JIMIIIE B MEBHIM PYHKIIIOHANIBHIN cdepi.

[IpiopuTeTHe 3HAYEHHS MPHU IILOMY MalOTh KOMIT FOTEPHI KJIacH 3 JOCTYIIOM B
Intepuer. Tak sk B yMOBaxX IHTEHCHBHMX I1HHOBAI[IHHUX TEXHOJOIIH HaBYaHHS
BUKOPUCTAaHHSA KOMIT IOTE€pIB y HaBUaHHI, AOCIIHPKEHHI, KOHTPOJII Ta CAMOKOHTPOJII
Kpail He0OX1THO.

Han3BuyaiftHO pi3HOMIIAHOBOIO 1 MIMPOKOIO € CYKYINHICTh ICHYIOUMX METOJIHUK 1
TexHOoJIOT1H. OcoOMMBO HEOOXITHUMH BUSBHJIMCS TEXHOJOTIT 13 BUKOPUCTAHHIM
KOMIT IOTEpHUX 3aco0iB. [mei po3BuBambHOTO HaBYaHHS OuIbIl  €(EKTUBHO
peaNi3yloThCs 3aBMSIKU 1X 3ampoBaKeHHIM. KoMIT I0TepH1 TEXHOJIOTIT JOTIOMAararTh
BUUTEIIO y BUPILICHH] HU3KU OCBITHIX 3aBJaHb, MiIBUIYIOTh MPOIYKTUBHICTH HOTO
TISUTBHOCTI;  JTO3BOJISIIOTH ~ KOPETyBaTH — XapaKTEepHI  IIKOJsApaM  MOPYIICHHS
IHTEJIEKTyaJIbHOTO PO3BUTKY; JOTIOMAraroTh PO3BUTKY 3B’SI3HOTO MOBJICHHS; JAlOTh
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3MOTYy KOHTPOJIO Ta CaMOKOHTPOJIO TIPOIeCY BHKOHAHHS 3aBAaHb Ta IX
MpaBUJIbHICTh, OE3yMOBHO BIUIMBAlOTh Ha pIiBE€Hb OCBIUYeHOCTI Jitel. OTxe,
OCHOBHMM YMHHUKOM pO3BHUTKY Yy4YHIB BHUCTYNAIOTh KOMIT'IOT€pHI 3aco0u, siKi
bopMyIOTh MEpeyMOBH JIsi peati3alii po3BUBAJIBbHOI, Mi3HABAIBHOI, €CTETUYHOI,
BHUXOBHOI ()YHKI[iT OCBITHBOI'O IIPOIICCY IIPH BUBYECHHI OKPEMHX MpeameTiB [5].

I3 BnpoBaPKeHHSAM AUCTAHIIMHOTO HaB4YaHHA y Oepes3Hi 2020 poky IIKOIU
Bciei VYKpaiHu TmpaioBaid B OHJIAHH-pEXUMI. 3a JIOMOMOIOK 1HHOBAIIMHUX
KOMIT FOTEPHUX TEXHOJIOT1 BUYMTENl JAEMOHCTPYBaJIHM TpE3CHTallli, BiJCOPOJIUKH
tomo. CydacHUW 3MICT OCBITH TIOBUHEH OpIEHTYBATHCS Ha BHUKOPUCTAHHS
1H(GOpMaIIHHUX TEXHOJIOTIH, MOUIMPEHHS 1HTEPAKTUBHOTO, €IEKTPOHHOIO HAaBYaAHHS
3 IOCTYMHOM 0 IIU(POBUX PECypCiB Ta IHTENEKT — HABYAHHSA U1 MalOyTHBOTO [4].

BucnoBku. OTxe, IHHOBaIliiHI KOMIT FOT€PHI TEXHOJIOTI] y 3aKjafax 3arajibHOl
CEPEeIHbOI OCBITH — II€ MPOIEC TBOPCHHS, 3alMpPOBA/HKCHHS Ta TOIIHWPEHHS HOBHX
3aco0iB, 1JIe, TEXHOJIOTH, y pe3yJbTaTi SKUX BIAOYBAEThCA MEpeXiJ CHUCTEMH [0
SKICHO 1HIIOTO cTaHy . OjHI€0 13 aKTyaJdbHUX MPOOJeM y Cy4aCHOMY OCBITHbOMY
Mpolieci 3ajMIIa€Tbes MpodiieMa 1HHOBAIIMHUX METOMIB HaB4yaHHsI. OTxe
BUKOPHUCTAHHS 1HHOBAILIMHUX TEXHOJIOT1H Ta BIPOBAIKEHHS iX B OCBITHIM IIpOIIEC
CydyaCHHUX IIKUI CHOpHsi€ 1HAUBIIyami3alili HaBYaJIbHOI dISUIBHOCTI, O€3yMOBHO
BIUIMBAE€ HA AKTHUBI3AIlIO0 MI3HABAJIBHOI TISJILHOCTI, CIPHUSE€ BCEOIYHOMY PO3BHUTKY
mKoJsipiB. Sl BBaxkaro, 10 1HHOBAIIWHI KOMIT IOTEPHI TEXHOJIOTII NMPU BUBYEHHI
OKpeMHX TMpEeIMETIB Yy 3aKjajax 3arajlbHOl  CEpelHbOi  OCBITH  OyAyTh
YAOCKOHAIOBATHCS ¥ Hajai.
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AHAJII3 IICUXOJIOTTYHUX HAITPAMIB BUBUYEHHS NIHHICHUX
OPIEHTAIIN OCOBUCTOCTI
Kosanenxo C.O., k.neo.u., oouy.,
Haguanvno-nayrkosuti npogecivino-nedazoziunuii incmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

Ha cporogHimHiii A€Hb AOCTIKEHHS LIHHICHOI chepr OCOOMCTOCTI MIMPOKO
MPEICTABJICHE Y 0araThb0X MCUXOJIOTIYHUX HATIPSIMKAX.

VY 1ICUXOJIOTiI0 TOHATTA «IIIHHOCTI» 1 «I[IHHICHI Opi€HTAIlll» NPUHUILIIO 3
3ax1JTHOT COIIOJIOTIT 1 Briepuie Oynu mpenacrasiieHi B poborax: O. I'. 3npaBomuciona,
JI. B. Onpmancekoro, B. O. fnoBa. Jlani aBTOpM BKa3ylOTh Ha Te, IO I[IHHICHI
Opi€HTaIlli € HaWBaXJIUBIIMIMM KOMIIOHEHTOM CTPYKTYpU OCOOHCTOCTI, B HHX
BIJIOMBAETHCA BECh KUTTEBHM  JIOCBI OCOOMCTOCTI MpuaOaHUM HEIO B
1HIUBIAyalbHOMY pO3BUTKY. IIpy 1bOMYy, HUTICHICTH OCOOMCTOCTI, ii CTIMKICTh B
COLIIAJIBHOMY IUIaHI BUCTYIA€ SIK CTIMKICTP ii LIHHICHUX OpI€HTalli, 0COOUCTICHOT
no3wuttii [1], [2], [3].

[{iHHICHI Opi€HTALll PO3IJISAAIOTECA K METa, MPAarHeHHs Ta JKUTTEBI 171€alu
0COOHUCTOCTI, K1 IPUIHATI y TPYNOBIN CB1IOMOCTI [2].

[{iHHICHI Opi€HTalll MarlOTh CKIAIHYy CTPYKTYpy, SKa BKJIOUae B cele:
KOTHITUBHUNA KOMITOHEHT, SKUW BigoOpa)kae COIIaJIbHUI JOCBIJ OCOOMCTOCTI,;
EMOIIIHHUN KOMITOHEHT, IT[0 XapaKTEePU3YEThCS HASBHICTIO CTABIICHHS OCOOHCTOCTI
710 IIHHOCTEH 1 PO3KPUBAE 3MICT I[LOTO CTABJICHHS; MOBEIHKOBUI KOMIIOHEHT, SIKUW
MICTUTD IJIAHU A1l CTOCOBHO KOHKpETHOI cuTyaiii. [liHHICHI opieHTallli € OgHUM 13
[EHTPAIbHUX OCOOUCTICHUX YTBOPEHb, AKI XapaKTEPU3YIOTh BHYTPIIIHIO CTOPOHY
cyO'ekTa, a TaKOXX MOTO CTaBJIEHHS JI0 JIKCHOCTI ¥ TICHO MOB'si3aHi 13 (popMyBaHHSIM
CMUCJIOBOI CTOPOHU CIIPSMOBAHOCTI OCOOMCTOCTi, BOHU € PETYJIATOPOM MOBEIIHKH,
T, BUNHKIB JIFOJUHU 1 OCHOBOIO ii CBITOTJISITY.

OTxe, MOXHa CKazaTH, IO I[IHHOCTI CHIBBIAHOCATh CYO €KTUBHHH 1
00’€KTUBHMI CBIT, MEPETBOPIOIOYM MPEAMETH 30BHIIIHBOTO CBITY B 00 €KTH
IHTEpECIB 1 IParHeHb JIOIUHU.

[{eHTpanpbHMM, 3 HAIIOi TOYKH 30pYy, € TICUXOJOTIYHWNA HAmNpsM BHBYCHHS
IIHHICHUX OPI€HTAIli{, 110 PO3TJIsAIa€ HIHHOCTI SIK €JIEMEHTHU CTPYKTYpPHU CB1JIOMOCTI
0coOUCTOCTI. PO3KPUTH 3MICT MOHATTS LIHHOCTEH € HAA3BUYATHO BaXKJIUBUM JJIS
3’sICyBaHHS CYTI LIIHHICHUX OpPI1€HTAIlli 0COOMCTOCTI.

C. JI. PyGinmreitn 1 mpencraBHUK MiHHICHOro miaxoxay B. II. Tyrapunos
BUXOJSYM 3 TOrO, IO BCl SIBHINA OIMCHOCTI BHU3HAYAIOTHLCS SIK I[IHHOCTI, SIKI
BUPAXAIOTh Cy0’€KTUBHY OIIIHKY 1HIMBIIOM ITUX SIBUII 3 TOUYKH 30pYy HEOOXITHOCTI,
KOPUCHOCT1 JJII MOTO SKUTTEMIIbHOCTI. [lpu 1mmpomy ¢opMyBaHHS MOTHBAIIHO-
moTtpeboBoi  cepm  ocobmcTocTi  Ta  BHU3HAYEHHA il CHPSAMOBAHOCTI
OTIOCEPEAKOBYETHCSI TIPOIIECOM IHTEpiopu3allii TUX YM IHIIUX KaTeropii, TPyl
CYCHUTBHUX LiHHOCTEH [4; 5].

B. C. MyxiHa po3risiiae IIHHICHI Opi€HTAIil SK I00aJbHY NCUXOJOTIYHY
XapaKTEPHUCTHKY, BBAXKalOUH, II0 OCOOMCTICTh MPHUBIIACHIOE B TIPOIIECI OHTOTCHE3Y
CYCH1JIbHO-3HAUYIIII IIHHOCT1 Yepe3 ColliaibHI HOPMU 1 yCTaHOBKH [6].
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3rinuo I'. JI. bByaunaiiTe cTaHOBIIEHHS OCOOMCTICHUX IIHHOCTEH TOB’s3aHE 3
JTIMHAMIKOIO TIPOIIECIB YCBIJIOMJICHHSI, SIK1 BKJIFOYAIOTh P13HI BUIAM BepOai3allii 1 3CyB
M13HABAJIbHO-OCOOMCTICHUX 3yCWJIb Ha BJIACHY cMHUCIOBY cdepy. Ilepexin Bia
OCOOUCTICHUX CMHCIIB JI0O OCOOHCTICHMX I[IHHOCTEH TIPUITyCKAaE€ 31HMCHEHHS
Cy0’€KTOM cCIIeIiabHOI aKTHBHOCTI OJHOYACHO Ii3HABaJBLHOTO 1 OCOOHMCTICHOTO
XapaKTepy 3 METOI OCBOEHHS OCOOMCTICTIO CBOTO BHYTPIIIHBOTO CBiTy [Ommékal
HcTouHMK CCHUIKH He HaliIeH.].

JlocmikeHHsT MIHHOCTEH 1 MIHHICHUX OPI€HTAIlli 0OCOOMCTOCTI TOKAa3aju, IO
IIHHOCTI PO3IJIAJAINCH 3 PI3HUX TOYOK 30py, a caMme, SK: MEXaHi3M 3a JIOTIOMOTOI0
AKOTO  (DOPMYIOTBCS  OCOOJIMBOCTI  Ta  XapakTep  IIHHICHOTO  CTaBJICHHS
(b. C. Kpyrnog) [8]; sik moe1HaHHS y eqmne 1171 BCIX MPOIIECIB, K1 BiMOBITAIOTH 3a
TOCSITHEHHSI METH sIK ineanry B comianbHii cuctemi (T. Ilapconc) [9]; y 3apyOixkHiit
TICUXOJIOTIi TIOHSATTSI «CaMOCTI» PO3TIATAETHCS 3 TOYKH 30py IIIHHOCTEH, a0 ii
CTPYKTYpH BXOJSATh SIK O€3MOCepeHbO MEPEeKUTI OPTraHi3MOM, TaK 1 3aIll03UYeHI,
I[IHHOCTI, SIK1 JIFOJJMHOIO MIOMKJIKOBO 1HTeprpeTytoThes sk BiacHi (K. Pomkepc) [10];
PI3HI THUIU COIIAJIBHOTO XapaKTepy OOYMOBIIOIOTH CIPSIMOBAHICTb OCOOMCTOCTI Ha
BiNMOBIIHY cuctemy miHHocte (E. ®pomm) [11]; mepeTBOpeHHsS 30BHINIHIX
I[IHHOCTEH B BHYTPIIIHI BIJOYBAa€TbCS 3aBASKA TpaHcpopMmallli MEBHUX 3HAHD
(I'. Onmopt) [12]; B mporeci yCBIAOMJICHHS IIIHHOCTEH OCOOHUCTICTh J0Ja€ iM
00’€KTUBHOTO, YHIBEPCAJIBHOTO XapakTepy, 3HAUYIIICTh I[IHHOCTI IMOBHUHHA
CYNPOBO/KYBAaTHUCS ~ YXBAJCHHSAM  BIANOBIJAIBHOCTI 32 11 peai3alliio
(B. ®panki) [13]; miHHOCTI BH3HA4YalOTh 00 €KTHY CHPSMOBAHICTH OCOOMCTOCTI,
L[IHHICHI Opi€HTalll OOYMOBIIOIOTh CIPSAMOBAHICTH OCOOMCTOCTI Ha Ti ab0 1HIII
minHocTi (B. I1. TyrapinoB) [14]; miHHOCTI BU3HAYAIOTHCS CIIBBIJHOIICHHSIM CBITY 1
moauan  (C. JI. PyGinmreitn) [15]; comiaJbHUl CcTaTyc OCOOMCTOCTI CIpHSE
(hopMyBaHHIO  CHUCTEMH  COILIAJbHUX  poJieM 1  LIHHICHUX  Opl€HTaIil
(b.T'. AnanbeB) [16]; o0coOMCTICHI IIIHHOCTI PO3IISIIAIOTBCS 4Y€pe3 CMHCIIOBI
yrBopeHHs ocooucrocTi (b. C. bparycs) [17].

OcoOuCTiCHI I[IHHOCTI PO3TJISAIAIOTHCS SK CKJIaJHA 1€papxiyHa CUCTEMa, sKa
3aiiMae MicIle Ha TEpPeTHHI MOTHBAIIHHO-TIOTPEOOBOI cdepu 0COOMCTOCTI 1
CBITOTJIATHUX CTPYKTYpP CBIJIOMOCTI, BUKOHYIOUM (DYHKIII peryiasitopa akKTUBHOCTI
monuau: b. C. bparyce, C. C. by6uoBa, I'. JI. bymunaiite, €. I. I'omoBaxa,
I'. €. 3aneccokuii Ta iH.

TakuM YUHOM, Ha OCHOBI HaBEJICHUX BUIIE MipKyBaHb, MOKHA BiJI3HAYUTH, 1110
3 TICUXOJIOTIYHOT TOYKH 30py MOHSTTS IIHHICHI Opi€HTaIlli XapaKTepU3yIThCS THM,
[0 BOHM SBJISIOTH CO0OI0 TJIOOAJbHY XapaKTEPUCTUKY OCOOUCTOCTI 1 €
B1IOOpaXEHHSM TOTO COILIaTbHO-€KOHOMIYHOTO CEpPEJIOBUILA, B SIKOMY ICHYE
OCOOUCTICTb.

Jliteparypa
1. 3apaBomeicioB A. I'. [Torpebnoctu. Uutepecsl. Llennoctu / A. I'. 3apaBombicioB. — M.:
IMomutusgat, 2006. — 223 c.
2. Onpmanckuit . B. [Monutuko-nicuxonoruueckuit ciosaps / JI. B. Onpmmanckuit. — M.:
Axanemuueckuii [Tpoekrt, 2002. — 576 c.
3. SlnoB B. A. O n1ucCno3MIMOHHON peryssiiuu coluansHoro noseneHus / B. A. SnoB //
MeToo1orn4YecKue mpooaeMBbl COMATBHON reuxoioruu. — M., 1975. — C. 89-105.
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4. Pyounmreiin C. JI. OcHoBsl o6mieit ncuxonoruu / C. JI. Pyounmreiin. — CI16.: [Turep,
2002. — 720 c.: un. — (Cepus «MacTepa ICUXO0JIOTHI).

5. Tyrapunos B. Il. U36pannsie gunocodpckue tpynstl / B. II. Tyrapunos. — JI., 1988, —
291 c.

6. Myxuna B. C. BospactHas mncuxonorus: (EHOMEHOJOTHS pa3BUTHUSA, JETCTBO,
OTpOYECTBO: YYEOHHWK s CTyld. BY30B. — 4-e¢ wm3m., crepeorun. / B. C. MyxwmHa. — M.:
W3narenbckuil neHTp «Axkagemus», 1999. — 456 c.

7. bynunaiite I'. JI. JInuHOCTHBIE IIEHHOCTH M JTUYHOCTHBIE MPEANoCchlIku cyonsekTa / I'. JI.
Bynunaiire, T. B. Kopaunosa // Bonpocsr ncuxonoruu. — 1993. — Ne 5. — C. 99-105.

8. KpyrioB b. C. Ponb 11eHHOCTHBIX OpueHTaIuii B GOPMUPOBAHUH JTUYHOCTH IIKOJbHUKA /
b. C. Kpyrnos // Ilcuxonoruueckue 0COOEHHOCTH (POPMHUPOBAHUS JIMYHOCTU INKOJIBbHUKA. — M.,
1983. - C. 4-15.

9. TMapconc T. O. O crpykrype commanbHoro neiicteus / T. O. Ilapconc. — M.:
Axanemuueckuit mpoekt, 2000. — 880 c.

10. Pomxepc K. O cranoBnennu n1m4yHocThio. [lcuxoTtepanus rinazamu ncuxoreparnesra / K.
Pomxepc. — K.: PSYLIB. 2004. — 314 c.

11. ®pomm 3. berctBo ot cBobGoabl / D. @pomm. [mep. ¢ anrm. I1. C. I'ypeBuual. — M.:
[Iporpecc, 1990. — 272 c.

12. Ommopr I'. Jlmunocte B icuxosnoruu / I'. Onmopt. [mep. ¢ aara.] — M., CII6., 1998. — 345
c.

13. ®panki B. Yenosek B mouckax cmbicia / B. @pankit. — M.: IIporpecc, 2000. — 366 ¢

14, Tyrapunos B. I1. U36pannsie punocodekue tpyast / B. I1. Tyrapunos. — JI., 1988, —
291 c.

15. Pyounmreitn C. JI. OcHoBbl o6mieit ncuxonoruu / C. JI. Pyounmreiin. — CII6.: ITurep,
2002. — 720 c.: mn. — (Cepust «MacTtepa ICUXOJIOTHIY).

16. Ananbes b. I'. K ncuxonoruu crynendeckoro Bo3zpacta / b. I'. AnanbeB // CoBpeMeHHbIE
ncuxod.-ne. npodnemsl Beicul. wk. — JI.: M3a-so JIT'Y, 1994. — C. 35-54.

17.  bparycs b. C. Anomanuu nuunoctu / b. C. bparycs. — M.: Mebicis, 1988. — 301 c.

MHNPAKTHUYHI 3AHATTS SIK IPIOPUTETHA ®OPMA MOPAJIBHOTI'O
BUXOBAHHS YUHIB IITH3
Kosanenxo C.O., k.neo.u., oouy.,
Hasuanvro-naykosuii npogecitino-nedazo2iuHuti incmumym
Ykpaincokoi inoceneprno-neoazoeiunoi axademii, baxmwym

Busznatoun BaxJiMBe 3HAYEHHsS JIEKIIHHUX Ta CEMIHApChbKUX 3aHATh Y
MIATOTOBII MaWOyTHIX 1HXKEHepiB-mienaroriB 10 ¢opmyBanHs B yuHiB [ITH3
MOpaJIbHUX IIHHOCTEH [1], BCe 3K BBaXKaeMO, 110 MPIOPUTETHOIO (POPMOIO OpraHizallii
HAaBUYaHHS CTYACHTIB y 3a3HAYEHOMY HaIpsiMl € TMPAKTH4YHI 3aHATTA, CIPSMOBAHI
MepeBaXHO Ha HaOyTTS MaillOyTHIM TeJaroroM Ta pO3BUTOK MpodeciitHux
1HKEHEPHO-TIEJArOriYHNX YMIHb Y [ISJIbHOCTI, HAONMKEHIA [0 peaJlbHUX YMOB
poOoTHu 1HXeHepa-neAarora. Taki 3aHSTTS CTBOPIOIOTh LIMPOKI MOMIJIMBOCTI IS
dbopMyBaHHS y CTYJEHTIB aKTHUBHOI MPO(eCiiiHO-I[IHHICHOI MO3Ullli Y MUTaHHSIX
MopasibHoro BuxoBaHHs yuHIB IITH3, okpim Toro, memaroriyHi OpuiioMH, SIKI
CTYJACHTH Ha MPAKTUUYHOMY 3aHSTTI 3aCBOIOIOTH «i3 CEPEAMHM», CKIAJAI0Th 3HAYHY
CKapOHUITIO MEIaroriyHOTO JOCBIAY, 0 SIKOTO TMOTEHIIAHUN 1HXXEHEP-TIeIaror MOXe
3BEpTATHCS TIPU MPOXOKCHHI TMEJaroriyHoi MpakTUKH abo B  MaHOyTHIH
npodeciitHii AiSTBHOCTI.
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VY nporeci miarotoBku ¢axisisg 10 popmyBanusa B yuHiB [ITH3 mopanbauX
IIHHOCTEN MOUIIbHUM € BUKOPUCTaHHS Ha MPAKTUYHHUX 3aHATTAX 31 CTyJIEHTaMU
JTUJOBUX Ta poaboBUX 1rop. Il wac mnpoBeaeHHS MOUIOBUX IrOp CTYACHTH Y
CHellajJbHO 3MOJCIIbOBAHUX YMOBAaX HAaBYAIOTHCA BUPIIICHHIO CKIATHUX MpoOieM,
MOB’S3aHUX 13 I[IHHICHO-MOpAJbHUM OpIEHTYBaHHSAM Yy TmpodeciitHid cdepi,
3aCTOCYBaHHSAM 3acO0iB MOpPAJIbHOTO BHUXOBAHHS JO PO3B’SI3aHHA IMEJAroriyHuX
npobneM. IligroroBka ¢axiBusg 10 (GopMyBaHHS MOpaJIbHUX IPUHLMIIB Yy YYHIB
[ITH3 nependavae mpoBeACHHS AUIOBUX ITOpP Ha 3aKpIMJICHHS YSIBJICHb MPO peanii
1H)KEHEPHO-TIEaroriyHoi AisUIbHOCTI, (OPMYBaHHS HABUYOK MPUUHATTS PIIICHbD,
dbopMyItOBaHHS KOHCTPYKTUBHUX Ta KOHKPETHUX MUTaHb, PO3YMIHHS 0COOIMBOCTEN
neAaroriyHoi B3aeMOfili 3 y4HAMH Tomio. JlijoBa rpa He JHIIe MO3UTHBHO
HAJIAIITOBYE, CTBOPIOE HEOOXIAHY MOTHBAIII0 HAa 3aCBOEHHS TEMH, IIiJIBUIIYE
Mi3HaBAJIbHUN 1HTEpeC 10 ii COPUUHATTS, @ ¥ PO3KPHUBAE MPAKTHUHY 3HAYYIIICTH
HAaBYAJILHOTO 3aBJaHHS, HAOIMXa€ MISUIBHICTh CTYJICHTIB 13 MOro BUKOHAHHS 10
peanbHUX 3aBAaHb NPOodECiifHOT TiSITBHOCTI.

PonboBI irpu XapaKTepu3yIOThCS HAsBHICTIO TeMHU ab0 TBOPUOTO 3aBAaHHI,
aHaii3 abo po3B’s3aHHS SKOro Iependadae MmMyOJiyHE BUKOHAHHS TEBHUX POJICH.
Mertoro Takux irop € opMyBaHHS Y CTYJI€HTIB CTaBJI€HHS 1O KOHKPETHUX KUTTEBUX
a60 npodeciiHux 00CTaBUH, HAOYTTS JTOCBITY PO3B’s3aHHS MPOQECIHHUX CUTYaIlii,
3alliKaBJICHHS Yy 3aCBOEHHI TEMH, 3aKpIIJICHHS IEBHOIO HABUYaJIbHOIO MaTepiaiy
4yepes eMolliifHe HoTo mepeKBaHHS.

Ha npakTU4HMX 3aHATTAX 13 NIATOTOBKM MalOyTHIX 1HXEHEPIB-NENaroriB a0
dbopmyBanns B yuHiB IITH3 1iHHICHOrO CTaBiEHHS A0 Mpaill MPOMOHYEMO TaKOX
BUKOPUCTOBYBAaTU TaKy (OpMYy I€IaroriyHoi B3aemojii sk TpeHIiHr. OCOOIMBICTIO
i€l CKIagHoi (OpMU HaBYAHHS € aKTHBI3Alllsl HAa 3aHATTI IHTEPAKTUBHOI I'PyHOBOI
B3a€MO/III, 110 3a0e3Meuy€e BUCOKY IHTEHCHUBHICTbh PO3BUTKY OCOOMCTOCTI CTYJIEHTIB.
[IpakTrka BWIIOT IIKOJIM MPOMOHYE 3HAYHY KUIBKICTh TMCHXOJIOTO-TIeAaroriyHux
TPEHIHTIB, €JEMEHTH SKHUX MOXYTh YCHIIIHO BUKOPUCTOBYBATHCS B IATOTOBII
daxiBusg 10 popmyBanus B yuHiB [ITH3 Mopanbaux minnocreit. [Ipomonyemo Takosx
aBTOPCHKI MPAKTUYHI 3aHATTA 3 €JIeMeHTaMu meaaroriunoro Tpexinry: «lIpodeciitni
Ta OCOOMCTICHI IIIHHOCTI IH)KEHepa-menarora: JOCBi peduiekciiy, «MopanbHi
IIIHHOCT1 B 0COOMCTOMY JOCBii», «B3aeMoaieMo 3 IeBlaHTHUM TiUTITKOM Y CHTYaIlii
MOPaJIbHOI'O BUXOBAHHSD.

Kpim 3a3Hauenux ¢opm, peamii nenaroriyHoi aistibHOcTi BH3 HanmawoTh
IIMPOKI MOKJIMBOCTI JUIsl BIPOBA/KEHHS PI3SHOMAHITHUX PI3HOBHUAIB MPAKTUUYHUX
3aHATH, 1€, 30KpeMa: 3aHATTS 3 BUKOPUCTAHHSAM MPOOIEMHHUX CUTYaIlii, «MO3KOBOTO
HITYPMY», CTBOPEHHS 1HAUBITYAIbHO-OCOOMCTICHUX MapLIPYyTiB BUXOBAHHS, TBOPUUX
BIIPaB, KOHKYPCIB, «KIHOKIIyOY», aKkIii, (paemmo0iB, «TPYJOBUX JIE€CAHTIB» TOLIO.

Jliteparypa
1. KoBanienko C. O. Ilegaroriuni ymoBH mpodeciiHoi miAroToBKM MaiOyTHIX iH)XKEeHepiB-
nefaroriB A0 (GopMyBaHHS B Yy4HIB NpoQeciiiHO-TeXHIYHUX HaBYAJIbHUX 3aKJIaJiB I[IHHICHOTO
craBieHHs 10 npaui: (moHorpadis) / C. O. KoBanenko. — baxmyr: HHIIIII VIITA, 2016. - 136 c.
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MIATOTOBKA MAWMBYTHIX IH)KEHEPIB-IIEJATOT'IB J1O
COIIAJIBHO-TIEJAT'OT'TYHOI POBOTH
Kosanenxo C.O., k.neo.u., oouy.,
Hasuanvno-nayxosutl npoghecitino-nedazoeiunuii iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

3a CcydacHMX YMOB MOJIEpHI3allli Ta YyJIOCKOHAJEHHS BHUIIOI OCBITH
aKTyai3yeThcs MpoOeMa COIiaJbHOTO BUXOBAHHS CTYJEHTCHKOI MOJIOMI, OCKIIBKA
OCBIUEHA JIOJUHA — HE Juile KBaiipikoBaHUN (QaxiBelb, 3AaTHUNH NPAKTUIHO
peanizoByBaTH 3aCBOEHI 3HAHHSI, YMIHHS, HABUYKH, aJle i OCOOMCTICTh, CIIPOMOYKHA
aKTUBHO, TOJIEPAHTHO, BIATIOBITHO JISITH Y PI3HOMAHITHUX cepax KUTTEISILHOCTI.

BaxxnuBuM eneMeHTOM y CTPYKTYpi colianbHO-Tienaroriyoi po6otu H3BO e
CTBOPEHHS COLIAbHO-TIEJArOTIYHOTO CEpPEJOBHINA, IO PO3YMIETHCS SK CKIIA0Ba
BUXOBHOT'O TPOCTOPY, B AKOMY (OPMYETHCS COIIAIbHICTh OCOOMCTOCTI 3aBISKH
[IJIECIPSIMOBAHIN, CHCTEMHINH 1 HAayKOBO-OOTPYHTOBaHIN COLiaJIbHO-TICAArOT14HIMi
JUSUTBHOCT1 3aaJii €(pEeKTHUBHOTO COIIaJIbHOTO CTAHOBJICHHS JIIOJIMHU, AKTUBHOIO
IepeTBOPEHHS 11 Ha Cy0’€KT COIlaIbHOTO PO3BUTKY caMoi ce0e 1 coriyMmy.

BuyTpimHiii  piBeHb  colliaibHO-TIeAarorivdoro  cepemosuima  H3BO
XapaKTEepU3yeTbCcsl TakUMHU cdepamMu: HaBUaHHSA, CaMOBPSIyBaHHS, TPaAMIIi,
IrPOMAaJICHKO-TIOITHYHA JiSIBbHICT, TIO3BIUIS, CoIliaabHa poOoTa.

30BHIIIHIA PIBEHb COIIAJBHO-TIEIArOTIYHOTO CEPEOBUILA XAPAKTEPUIYE
B3aeMO3B’s130k H3BO ¥ 1HImIMX coLlaJIbHUX 1HCTUTYIIM, OpraHizailiii, 3akiajiB
(ciM’s, comianbHl CcIoykOW, TpPOMAJACHKI Oprasi3amli, BHUPOOHULITBO, MEIMYHI
oprasizaiii, KyJbTypHO-A03BUIbHI 3aKJiagu, peiiriiiHi opranizauii, 3akiagun MBC,
3aco0u MacoBoi iHpOpMaIlii, OPraHu YIPABIIHHS).

BBaxkaemMo, 1m0 HE MEHII Ba)JIMBOIO CKJIAIOBOIO TMPOIECY COLIaTbHOTO
BUXOBHOTO IMPOCTOPY, HDXK COIIaJbHO-TIEIaroTiyHe CEPEeAOBHINE, MAa€ OyTH 3MICT
npodeciitHO-TIeIaroriyHo1 MArOTOBKM MalOyTHIX 1HKEHEP1B-TIeIaroriB.

BBaxkaemo, 1m0 s 3a0e3medeHHs IMATOTOBKM MaWOyTHIX  1H)XKEHEPIB-
MeJIaroriB 10 COIiaJbHO-TICAArOrivyHO1 JMISUTBHOCTI YBECh 3MICT iX mpodeciiHo-
MeJaroriyHoi OCBITH, a, B TEpIIy Yepry, AUCHMIUIIHA IUKIY mnpodeciiHol Ta
MPAKTUYHOI MIATOTOBKH, HEOOX1JHO HACUTUTU MPOOJIEMATHUKOIO 3 OCHOB COIlIaJIBHO-
MEeJaroriyHoi AISUTbHOCTI, MTUTAHHSMHU, 10 3a0€3MeUyI0Th PO3YMIHHS CTyJIEHTaMH ii
aKC10JIOTIYHOTO CEHCY, MPoOJIeMaMU PO3BUTKY LIIHHICHOT c(hepr OCOOUCTOCTI YUHIB Y
HaB4aJIbHO-BUXOBHOMY Tmponieci [ITH3, BimomocTsiMu 100 AI€EBUX NUISXIB Ta
3ac001B 3aIy4€HHS YYHIB J0 COILIaIbHOT MiSUTBHOCTI. AKCIOJOT1YHO-3HAYYII 3HAHHS
CTalOThb OCOOJMBO HEOOXITHMMHU BpPAXOBYIOUM, IO y B CTYACHTCHKOMY BILlI
0COOJIMBOTO CMHMCJIOBOTO HaBaHTa)KEHHS HAaO0YBarOTh MPOIECH TyXOBHO-MOPaIbHOI
aBTOHOMI3allli 0COOMCTOCTI, (I3UYHOTO 1 MOPAJIBHOTO CaMOBIOCKOHAJICHHS,
COLIIAJILHO-TICUXOJIOTIYHOT afanTalii, no 3a0e3neuyoTs GOpMyBaHHS I'YMaHICTUYHOT
ocobuctocti Moioa01 JoauHu. OOTPYHTOBYIOUM 11€ TBEP/KECHHS, 3BEPHEMOCH 10
imeit  yuenmx (T. Coxpansiea, lO.DokiH Ta 1H.), 3TIIHO SKUX OCHOBOIO
npodeciiHoro Ta 0COOMCTOrO PO3BUTKY, 30KpeMa MW Tij dac mpodeciitHo-
neAaroriyHoi MiArOTOBKM (paxiBIliB, BUCTyMHAa€ Mpolec HaOyTTs JIOJUHOIO CBOET
JIOJICHKOT CYTHOCTI.
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[linm mporecoM CTaHOBJICHHS JIOJACHKOTO Yy JIIOJWHI MH, TEpII 3a BCE,
po3ymiemMo (OPMYBaHHSI CUCTEMHU I[IHHOCTEH, IO € KyJIbTYPHO-MOPAJIbHUM LIEHTPOM
ocoOucTOCTl. Y IIbOMY BHIIQJIKy 3MICT BHINOi OCBITM Ma€ BHKOHYBaTH (PYHKIIIT
32/I0BOJICHHSI TIOTPEOM OCOOMCTOCTI B 11 JyXOBHOMY 3pOCTaHHI Ta 3a0e3MeueHHs
3aCBOEHHSI HAKOMUYEHOr0 JIIOJCTBOM COLIAILHOTO JOCBIAY, HEOOXITHOTO JUIs
BIITBOPEHHS CYCHIIBHOTO XHUTTSA . TOX OJHUM 13 HAWBAKJIMBIIIUX TPHUHITUIIB, HA
OCHOBI SIKOTO HEOOX1JHO BM3HAYaTH 3MICT HaBYAJIbHUX JIUCIMILIIH, Ma€ OyTH HOTo
crpsMyBaHHS Ha (GOpMyBaHHS y MaWOYyTHIX 1H)KEHEPIB-TIEAAaroriB CBITOTJISTHUX
I[IHHOCTEH, a came, 30CepeKeHHsI HaBYAIbHO-BUXOBHOTO BIUTUBY Ha OCOOMCTOCTI
CTyleHTa, Ha (opMyBaHHI 3AaTHOCTI MO ii CaMOpO3BUTKY 1 camopeanizamii. B
mpoleci akTyamizamii akcioJOTIYHOTO TMOTEHIlaNy JIUCHUIUIIH PI3HUX LHUKIIB
npodeciiHol MArOTOBKH MaiOyTHIX (haxiBIIB y CTYJEHTIB BUHUKAIOTh CBITOTJISIIHI
3MiHHM, SIKI TIPOSIBJISIIOTHCSI B aKTHUBHIM B3a€MOJIIl CB1IOMOCTI Cy0’€KTIB HaBYaHHS 31
3MICTOM HaBYaJbHOTO MaTepially, 0 CIPSIMOBYETHCS M OPTraHi3yeThCsl BUKIIAAAueM.
3roJioM I[IHHICHE CTaBJCHHS CTYACHTIB JO IMpolleCy HaBYaHHS Ta MaWOyTHHOI
npodeciiiHoi  JiSTBHOCTI, J03BOJIAE iM  €(EKTUBHO OpPraHi3oBYBaTH IIPOIIEC
caMOHaBYaHHS Ta CAMOPO3BUTKY.

[Tocunarounch Ha pe3yJbTaTH BUKJIAJICHOTO BUIIIE, MOKEMO CTBEP/IKYBATH, 1110
JUIS  MATOTOBKM MaMOyTHIX 1HXKEHEpIB-TIEAaroriB J0 CoIiadbHO-TIeAaroriyHol
JUSUTBHOCT1, HEOOX1THO TTOCUJIMTH BUCBITICHHS 3TaJIaHUX MOMJIMBOCTEH COILIAIBHOTO
BUXOBaHHA $SK Yy ICTOPUKO-NENAroriyHOMY, TaK 1 TEOPETUKO-METOAUYHOMY
KOHTEKCTaX. 3aCBOEHHS CTYJACHTAMH 3a3HAYCHUX MMHUTAaHb 3a0€3MEUNUTh 1X 3HAHHIMH
Ta BMIHHSIMH, HEOOXIJHUMHU JUIsi TBOPYOTO PO3BUTKY I[IHHICHOI c(epu BIACHOI
OCOOHMCTOCTI Ta OCOOMCTOCTI Y4YHIB, CTBOPEHHS Ha ypoul arMoc(epu TBOPYOCTI,
100pPO3UWINBOCTI 1 CBOOOIU, PO3KPUTTS TBOPUYOTO MOTEHIIATY YUHIB.

Jliteparypa

1. Xapuenko C. f. Tpynosa comiamizauis aiteit ta momoxi / C. 5. Xapuenko, H0. M.
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[leBuenkay. — JIyrancek : Bua-so /I3 «JIHY imeni Tapaca llleBuenka», 2015. — 200 c.

2. CepatokoBa O. SI. @opmyBaHHS MEJAroriyHoi KOMIETEHTHOCTI MalOyTHIX 1H)XXEHEpiB-
Me/1aroriB y HaBYaJbHOMY IPOIECI BUIIOIO HABYAIBHOTO 3aKyady : aBToped. Juc. Ha 3100yTTs
HayK. CTyNeHs KaHJ. nel. Hayk : creu. 13.00.04 ,Teopis 1 metoauka npodeciitnoi ocsitu” / O. 1.
Ceparokosa. — JIyrancek, 2013. — 200 c.

3. JIeizp H. A. OOpa3oBartenpHasi KOMIIETEHTHOCTH CTYAEHTOB Kak (aKTOp KauecTBa
Bbicuiero oopasosanus / H. A. JIei3b // Ilenaroruka. — 2014. — Ne 5. — C. 67-76.

PO3BUTOK MOTHUBAIIMHO-IIIHHICHOI'O CTABJIEHHSI MAMBYTHIX
TH)XEHEPIB-TIEJIATOT'IB JIO TPYJIOBOI JISIJIBHOCTI

Kosanenxo C.O., k.neo.u., oouy.,

Hasuanvno-nayxosutl npoghecitino-neoazoeiunuii iHcmumym

Ykpaincvkoi inoceneprno-nedazoeiunoi akademii, baxmym

CphOrosiHi MOCTYIIOBO aKIIEHT BCE OUIbIIE 3MIIIYETHCS B CTOPOHY CaMOCTIHHO1
HABYaJbHOI ISUITBHOCTI CTYJEHTIB, IIO0 BHMMAara€ HOBHX MIAXOAIB JO oOprasizaiii
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Mo3aayAuTOpHUX (HOpPM, BIJICOTOK SKUX y 00CSI31 3araJlbHOTO HABYaJILHOTO
HABAHTAXKEHHS CTYACHTIB HAOIMKYETHCS 10 MI)KHAPOIHOT TPAKTUKH.

VY miarorosii MakOyTHIX 1HXKEHEPIB-TIEAroriB Take MOETHAHHS ayJUTOPHOI Ta
M033ayIUTOPHOI POOOTH € aKTyaJIbHUM, OCKUIBKM 3a0e3nedye 3pOCTaHHS
0COOMCTOCTI Te/larora, PO3BUTOK MOr0 TBOPYHUX 3A1I0HOCTEH, 00JapyBaHb, CIpHSE
BUpPOOJICHHIO Y ¢axiBisl HedOpMaJbHOTO MiAXOAY J10 MalOyTHBOI 1HXKEHEPHO-
MeJaroriyHol JISJIbHOCT1, CTUMYJIIOE PO3BUTOK KYJIBTYPHU Ta MPodeciitHOT TBOPUOCTI.

Jlisg onTuMizalii MOTEHIIaNy Mo3aayJuTOpHUX (OpM Ta METOJIB HaBYAHHS
II0JI0 PO3BUTKY MOTHBAIIIHHO-I[IHHICHOTO CTaBJICHHS OCOOHCTOCTI CTYICHTIB [0
TPYJAOBOi MISUTBHOCTI CHpPUATAME pPO3pOOKa TUCTAHIIIHOI (OpMU TMeAaroriyHoi
B3aemMoii (eJIeKTpOoHHI Bepcii Jiekiid, npenacraBieHi Ha CD ta DVD, naBuanbHi
MaTepialii, pO3MIIICHI Ha HaBYAJIbHHUX IHTEpHET-CATax Ta B EJIEKTPOHHUX
Mepexkax). I3 1i€l0 MeTol MOXYTh TaKOXX BHUKOPHUCTOBYBATHCS HaBYaJbHI
KOMIT FOTEpH1 MPOTpaMM, B TOMY YHCJII TIMEPTEKCTOBI, MyJbTUME/1a, IHTEIEKTYallbHI,
0 J03BOJISIIOTH HABYATHCS Y JBOX PEXKHUMax — 1H(OpMaIiiHO-I0BIIKOBOMY Ta
KOHTPOJIbHO-HaBYaIbHOMY. Taki HOBI, cydacHi ¢OpMH HaBYaHHS € HAOIMKECHUMU JI0
noTped MoJIoAl Yy BIPTYaJbHOMY KOMIT IOTEPHOMY CIUIKYBAaHHI, OBOJIOJIHHI
IHHOBAIIMHUMH (pOpMaMM TEXHIYHOI B3aeMmojlii. Tomy, NIl CTYHIEHTIB, OCOOJIMBO
1HKEHEPHO-TEXHIYHUX CIEHIAIbHOCTEH CTBOPEHHS TaKUX MOXJIMBOCTEH s
CaMOCTIHHOI poOOTH CTBOPIOE 1OJIATKOBY MOTHUBALIIIO JJO HABYAHHS.

BaxuyBuMu 711 pO3BUTKY MOTHBAIIWHO-I[IHHICHOTO CTaBJIEHHS OCOOMCTOCTI
CTYJEHTIB JI0 TPYAOBOi MJISUIBHOCTI € 1 Taki (opmMu camocCTiiiHOi poOOTH, SIK
IHAUBIyaJlbHA  HAyKOBO-JIOCHIJHMIIBKA  JOISUIbHICTH  (myOmikamii, ydacTtb Yy
KOH(epeHLisX, onimMIiazax Ta IHIIMX KOHKYpcax), po0oTa B HaBYaJIbHO-METOAMYHUX
ka0iHeTax, J1adopaTopisix y Mo3aHaBUYaJbHUN Yac, poO0oTa B IHPOpMaLIMHUX Mepexax
1 OMpaloBaHHs JOJATKOBOI JITepaTypu (OCTaHHS BinOyBaeThcs 0O€3 KEpiBHULITBA
BHUKJIa/Iayua).

VY Mexax Haiioi poO0TH BaXKJIMBO TIKPECTUTH, 10 €IEKTPOHHI MaTepiaiu Jjis
cCaMOHaBYaHHS CTYJIEHTIB cJiJ 30aradyBatd 1H(OpMaIli€ro, 3aTHOIO MOCHIIOBATU
PO3BUTOK MOTHBAIIMHO-I[IHHICHOTO CTaBJIEHHS OCOOMCTOCTI MallOyTHIX 1HXXEHEpiB-
MeJaroriB 10 TPYAOBOi JismbHOCTI. Hampukan, po3milgyBaT Bifieo-mMaTepiaiu, sKi
JEMOHCTPYIOTh BIAKPHUTI 3aHSTTS CTYJEHTIB-TIPAKTHUKAHTIB 13 TPY/IOBOTO HAaBYAHHS
VUHIB, JIEKII1i BUKJIQJIa4yiB 13 [IbOTO MTUTAHHS, B1JICO-3BITH MPO PE3yJIbTaTU KOHKYPCIB,
KOH(epeH1iid, ceMiHapiB 11010 NpoOJeMH PO3BUTKY LIHHICHOI chepr 0cOOMCTOCTI
Y4HiB, (JOPMYBaHHS B HUX LIIHHICHOTO CIIPUMHATTS Ipali Ta 6araTo iHILOTO.

Jlitepatypa

1. KoBanenko C. O. IlinroroBka MailOyTHIX 1H>KEHEpIB-TIEaroriB 10 GopMyBaHHsS B YUHIB
npodeciiHO-TeXHIYHUX HABYAIBHUX 3aKIJaJiB LIHHICHOTO CTaBJICHHS JO Tpalli: aBToped. AuC. Ha
3M00yTTS HayK. cTyneHs kauia. men. Hayk : cmer. 13.00.04 «Teopis 1 Meroamka mpodeciitnol
ocsitn» / KoBanmenko C.O. — Cnos’sueek : JIBH3 JIJIITY, 2014. — 20 c.

2. JIsp H. A. KoOMIETEHTHOCTHO-OPHEHTUPOBAHHOE OOyUYEHHE: OIBIT BHEAPEHUS
unnoBanwmii / H. A. JIe3s, A. E. JIs3b // Beiciiee oopazoBanue B Poccun, 2009. — Ne 6. — C. 29-36.

3. BaBesioBa E. II. CoBMecTHass nesTeNpHOCTh TIpeNojaBaTeleid W CTYIEHTOB B
OpraHu3ali CcaMoCTOATENbHOM paboTel cTyaeHToB / E. I1. 3aBbsuioBa; [DnekTpoHHBIH pecypc].
— Pexxum nmoctyny: http://www.asu.ru
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®OPMYBAHHS Y MAWUBYTHIX IHJKEHEPIB-IIEJJATOT'TB AKTHBHOI
COLIAJIBHO-IIIHHICHOI TO3UIIIl B YMOBAX H3BO
Kosanenxo C.O., k.neo.u., oouy.,
Haesuanvro-nayrxosuii npoghecitino-nedacociunutl iHcmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

CdopmoBani y MailOyTHIX 1H)KEHEpIB-TIeIaroriB OCOOMCTICHI IIHHOCTI YacTo
0a3yloTbCcsl Ha MIHJIMBUX I[IHHICHUX TpIOPUTETaX CHOTOJEHHS U HE MAalOTh
IPYHTOBHOI OCHOBH, 3M00YTTSI $KOi 3a0€3Medy€eThCsl aKTHBHOIO COILIAJBbHOIO Ta
KUTTEBOIO TIO3MITIEIO IMiJT Yac HaB4YaHHA. Taka cuTyarlisi Ipu3BOAUTH 10 0OOMEKCHHS
MOKIIMBOCTEH MalilOyTHHOTO 1HXKEHepa-TieAarora BUPIIIyBaTH B YMOBax MpodeciitHol
TISUTBHOCTI yce€ pO3MAiTTS 3aBlaHb, MMOB’SI3aHUX 13 BHUXOBAHHSM YYHIB, TBOPYO
3aCTOCOBYBATH 3aCBOEHI MiJ] 4YaC HaBYAHHS 3HAHHS Ta BMIHHS Y poOOTI 3 MiUTITKAMH,
30KpeMa, TpH oOpraHizaiii CHiBIpalll IeJaroriB Ta Yy4YHIB IiJ 4Yac BUPIIICHHS
PI3HOMAaHITHHUX CITPaB BUXOBaHHSI.

MaiiOyTHI 1HXEHEpHU-TIeIarord MaloTh MPAKTUYHO OBOJIOJITH HABUKaAMU
BIUTMBATH HA YYHIB CBOEI0 OCOOUCTICTIO, XapaKTepoMm, MpodeciiftHOI0 MalCTEPHICTIO
B YMOBaX, MaKCHMaJbHO HAOMMKEHMX JI0 >KUTTA mimmitka. Jlis 3a0e3nedeHHs
HaOyTTs MalOyTHIMH 1H)XKCHEpaMH-TIeJaroraMd TaKUX MOXJIMBOCTEH OCHOBHI
ycraieHi B ymoBax H3BO ¢dopmu opranizaiii HaBYajIbHO-BUXOBHOTO TIPOLIECY
(Jilekmisi, ceMiHapChKi Ta TMPAKTUYHI 3aHATTS) MaloTh TpaHcPopMyBaTUCA W
HACUYyBaTHUCS HOBUMH METOJaMH, 3ac00aMu, IpUioMaMi BUKJIaIaHHSI.

TeopernyHe AOCHIUKEHHS CYYacHOI MPAKTHKU MIATOTOBKM MaHOYTHIX
1H)KEHEpIB-TIEJaroriB  HaJa€ HaM MOXKJIMBICTh BH3HAUUTH YMOBY TMpOLIECY, fKa
MOB’s13aHa 3 PO3pOOKOI0 Ta BIPOBAKEHHSM Yy TPOIIEC MIATOTOBKU CTYJECHTIB (hopM
Ta METOJAIB HABUYaHHA, CIPSMOBAHHUX Ha 3aCBOEHHA MalOyTHIMU IH)KEHEpaMu-
relaroraMyu aKTUBHOI COIIaIbHO-IIIHHICHOT TO3HUIIII y TMUTAHHSIX BUXOBAaHHS YYHIB
[ITH3.

Hacammepen 3ocepenumocsi Ha  BHCBITJIICHHI  I[IHHICHO(GOPMYBaJbHUX
MOKJIMBOCTEH Ta MPAKTHUYHO-TICAArOT1YHOTO TMOTEHINaNy JIEKI[IHHUX 3aHSATh 1070
030pO€HHST CTYACHTIB MpodeciiHO-TIeAArOriYHUMH  3HAHHSIMH Ta YMIHHAMH Y
HanpsiMi BUXoBaHHs y4HIB. CaMme Ha JICKIIMHUX 3aHATTAX 3aKJIaJal0ThCsl CBITOTIISIHI
OCHOBH YSIBJICHb IPO BUXOBHY MIISUIBHICTH, (POPMYETHCS 1HTEpPEC M0 ManlOyTHHOI
MEeJaroriyHoi mpami, BiJOYBA€TbCSI PO3BUTOK OCOOMCTOCTI CTYJIEHTa, a TOJIOBHE,
3aKpIIUTIOETHCSL [IHHICHE CTaBJIEHHA JO BHUXOBHOI AisibHOCTI. IIpore, wacTto,
JekuiiHa (Gopma 3aHATTS CHPUMMAETHCS BUKIAJadyeM JIUIIEC SIK TOJIe IS
TEOPETUYHOI MIJITOTOBKU CTYAEHTIB, TOAl fIK, Taka (popMa MICTUTh y €001 3HauHI
MOXJIMBOCTI IIO/I0 MepelaBaHHs JOCBITY BUXOBHOI JISUIBHOCTI, 3aHYPEHHS CTYJICHTIB
y BUXOBHI CUTYyallli, BAPOOJEHHS MPAKTUYHUX MEJArOTIYHUX YMiHb, HEOOXITHUX IS
MaiOyTHBOT BUXOBHOI JISTTBHOCTI.

[linkpecmumo, IO CydYacCHMM apceHall PO3POOJICHHX Yy4deHUMU (opM
MPOBEJICHHS JICKIIMHUX 3aHSATh BIAKPHUBAE IMHPOKI MOMKIMBOCTI JUIA aKTUBi3aIii
MpOoIIeCy MIATOTOBKM MaWOYTHIX 1H)KEHEPIB-TIEearoriB 0 BUXOBHOI MisUTBHOCTI, IS
3a0XOUEHHS  HOBATOPCTBA 1  TBOPYOCTI, PO3BUTKY  JOOPO3UWIMBOCTI 1
CHIBPOOITHULTBA SIK OJIArOJaTHOTO IPYHTY Ui CIIBTBOPYOCTI, B3a€MHOI IOBarw,
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PO3BUTKY 1 CAMOPO3BUTKY CTYJICHTA Ta BUKJIa/1aya.

Hampuknan, Ha Hamy JIyMmMKy, 3a3HAUEHOMY CHPUATHME BIPOBAKEHHS
IOPOTATOM JIEKI[IHHOTO 3aHATTA €JEMEHTIB COKPATUYHOTO MIaJioTy 31 CTYACHTaMH,
KOPOTKMX TECTIB K Ha BUSIBJICHHS 3aCBOE€HUX 3HaHb, TaK 1 Ha CaMOJAIarHOCTUKY
0COOHCTOCTI, 30KpeMa 11010 CTaHy PO3BUTKY COIIaIbHUX I[IHHOCTEH.

Peamizariist JeKIIHHUX 3aHATH 13 €JE€MEHTaMH COKPaTUYHOTO Jiajory,
poOJIEMHOT0 TOIIYKY, JEKIIIH-Bi3yai3allii, ,JIeKIIH yaBOX ’, JEeKI1H-KoHpepeHIIii
Ta JEKIINA-TIPaKTUKYMIB y Tporieci mpodeciiiHoi mAroTOBKA MaiOyTHIX 1HXEHEPiB-
nmejaroriB  3a0e3medye pPO3BHTOK Yy HHMX BJIACHOI IHHICHOI TMO3WINI y miaiiosi,
TBOPUYOCTI Ta HEOPAMHAPHOCTI AHAJTITHUYHUX BHUCHOBKIB, YMIHHS CaMOCTIHHO
MUCJIUTH; HaJIa€ CTYJIEHTAaM YIIEBHEHOCTI B 3aCBOECHUX Y MPOIECi HABYAHHS 1CTHHAX;
030poro€ iX YMIHHSM BIJICTOIOBAaTH OCOOMCTI TEPEKOHAHHS TEpen ayAUTOPIElO.
BuxopucTtanss Takux JeKIii, 0COOJMBO MPHU 3aCBOEHHI MaTepialy 100 BUXOBAHHS
yuHiB [ITH3 Moe 3HaYyHO CTUMYJIOBaTH PO3BUTOK OCOOMCTHX Ta MpodeciiiHuX
IIHHOCTEH Yy CTYACHTIB, HaJaTH iM YIEBHEHOCTI Yy BIACHIA TMeAaroriuHini
CITPOMO>KHOCTI.

[lenaroriyauii BIJTUB HA CTYJEHTIB Y pI13HUX (popMax HaBUAIBHOI JISIILHOCTI
B1JIOYBAETHCS 32 JIOMOMOTOI0 HU3KHU MEJAaroriyHuX METOIB, 10 TaK0X MOTPEOYIOThH
MalOyTHIX 1HXKeHepiB-niegaroriB 10 QopmyBanHa B yuHiB [ITH3 comianbHo-
IIHHICHOT MO3MUI] .

VY uinomMy, BUKOPUCTAHHS 3a3HAYEHHUX METOJIB Y KOMIUIEKCI 3a0€3MEeUUTh
JOCTATHIN PIBEHb MEAAroTriyHOl B3a€MO/IT MK BUKJIaJJadyeM Ta CTYJEHTAaMU Yy PI3HUX
(dbopMax HaBUAIBbHOI MISUTBHOCTI, IO 3a0e3nedyBaTUME 3aCBOEHHS MalOyTHIMU
IH)KeHepaMH-TielaroraMyd  aKTUBHOT ~ COLIAJIBHO-IIIHHICHOI TO3ULIi y THUTaHHSAX
BUxoBaHHA yuHiB [TTH3.

Jliteparypa

1. CeparokoBa O. 5. @opmyBaHHs MEAAroriyHOi KOMIETEHTHOCTI MalOyTHIX 1HXEHepiB-
Me/IaroriB y HaBYAJILHOMY IPOIECi BHIIOTO HABYAIBHOTO 3aKJIady : aBToped. Tuc. Ha 3100yTTs
HayK. cTymeHs KaHn. mea. Hayk : crmeil. 13.00.04 «Teopis i meroauka mpodeciitHoi ocBitTi» /
O. 4. Ceparoxosa. — JIyrancek, 2011. — 20 c.

2. Xapuenko C. f. TpynoBa comiamizamis pmited Ta wmomoxi / C. . XapueHko,
0. M. ®iminmos, H. JI. Otpomenko, E. I'. €muena ; depx. 3akn. «Jlyran. Hai yH-T iMeHi Tapaca
[leBuenkay. — JIyrancek : Bun-so /I3, «JIHY imeni Tapaca [lleBuenkay, 2010. — 200 c.

3. KoBanenko C. O. IliaroroBka MailOyTHIX 1H>KE€HEpiB-TieAaroriB 10 (OpMyBaHHS B yYHIB
npodeciiHO-TEeXHIYHUX HABYAIBHUX 3aKIJaJiB LIHHICHOTO CTAaBJICHHS N0 Mpalli: aBToped. AWC. HA
3100yTTA HayK. cTyneHs kaHna. nen. Hayk : cmer. 13.00.04 «Teopis 1 Meroauka mpodeciiinol
ocsitn» / KoBanenko C.O. — Cnos’sucek: JIBH3 JIJIITY, 2014. — 20 c.
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IIJISIXA OPTAHI3AIII CAMOCTIMHOI POBOTHU CTYJIEHTIB
THXKEHEPHO-TIEJAT'OTI'TYHUX CHENIAJIBHOCTEMR Y
MO3AAYJIUTOPHUM YAC
Kosanenxo C.O., k.neo.u., oouy.,
Haguanvno-nayrxosuti npogeciiino-nedazociunuii incmumym
Ykpaincokoi inoceneprno-nedazociunoi akademii, baxmym

MaiiOyTHI 1HXEHEPHU-TICIaroTd MAalOTh NPAKTUYHO OBOJIOMITH HABUKaMHU
BIUTMBATH HA YYHIB CBOEIO OCOOUCTICTIO, XapaKTEPOM, npO(beCH/IHOIo ManCTEpHICTIO
B YMOBax, MaKCUMaJbHO HAOMMKEHUX 1O XKUTTA miamitka. Jlyisg 3a0e3nedeHHs
HaOyTTS MalOyTHIMH 1H)XKCHEpaMH-TIEJaroTaMd TaKUX MOJKJIMBOCTEH OCHOBHI
ycTajleHi B yMOBaX HAaBUaJbHOTO 3aKJIaJy BHINOI OCBITH (OPMHU OpraHizarii
HaBYAJIbHO-BUXOBHOTO Tpolecy (JIeKIis, ceMiHapChKi MpakTH4HI Ta J1abopaTopHi
3aHATTS) MalOTh TpaHC(HOPMYBATHUCS 1 HACUUYBATUCS HOBUMHU METOJIaMH, 3aC00aMH,
MpuiioMaM¥ BUKJIQJaHHS.

[Tizkpecnumo, 110 OJIMH 13 BAXKIMBHUX IUISIXIB OpraHizarii caMoCTiHHOT poOoTH
CTYJICHTIB Yy I03aayJUTOPHUN Yac TOJISITae€ y COpsIMyBaHH! MOTEHIATY JOMAIIHIX
3aBJlaHb Ha PO3BUTOK MOTHBAIIIWHHO-I[IHHICHOTO CTaBJEHHS OCOOUCTOCTI CTYJICHTIB
710 MaitOyTHHOT MPOeCiHHOT AISITBHOCTI.

Jns uporo 3aBAaHHS PEKOMEHJYEMO CaMOCTIHHI JIOMAllHI  3aBAaHHS
BHIIEPEHKATBHOTO TIEPCIIEKTUBHOTO XapaKTepy, TOB’s13aHi 3 OCHOBHUMH PO3I1JIAMA
HaBYaJbHUX MPOrpPaM, 1110 BUKOHYIOTHCSI B YMOBaX CTBOPEHHS MO3UTHUBHUX HACTAaHOB
Ha MaiOyTHIO MpodeciiHy AISUTBHICTh, HAJaHHS JUAAKTUYHUX MOpaja, MaTepialis,
JiTepaTypHu.

[lopsin 13 JOMamIHIMM 3aBJAHHSIMH, OJHAKOBUMHU JIJIi BCIX CTYJICHTIB,
MIPOTIOHYEMO 3aCTOCOBYBaTH AUGEpEeHIIINOBaHI 1HIUBITyaIbHO-IOCII/IHI 3aBIaHHS,
0 JO3BOJIAIOTh MaWOyTHIM BHMXOBATEJISIM MPAIIOBAaTH BIAMNOBIIHO JI0 BJIACHUX
iHTepeciB, Oa)kaHb, PIBHS CBO€I MIATOTOBKHW. BUKOHAHHS 1HIWBIAYaJIbHO-IOCIITHUX
3aBJaHb Ma€ BEJIMKE MOTHBYIOYE 3HAYEHHS y MIATOTOBII MaWOYyTHIX 1H)KEHEpIB-
MEJaroriB, OCKUIbKM Takl 3aBJIJaHHS CIIPUAIOTh PO3BUTKY 1HAMBIAYaIbHUX 3[10HOCTEH
CTYJIEHTIB 5K Cy0’eKkTiB mpodeciitHoi misuibHOCTI. BomHOoYac Takoro poay 3aBaaHHs
CTUMYJIIOIOTH PO3BUTOK TBOPYOCTI, COPUSIIOTH OOMiIHY 3HAHHSIMH Ta MPOoQeciiHUM
JOCBIIOM Ha HABYAJIBHUX 3aHATTAX, CTBOPIOIOTH TBOpUy arMocdepy, palicTb
npodeciiiHoro CrHiKyBaHHS. [l BUKOHAaHHS 1HAWBIAYaJbHO-IOCTIIHUX 3aBIaHb
HEOOXITHI TOTOBHICTH JI0 MPOGEeCIHHOTO CaMOpPO3BUTKY, CaMOYCBIJIOMJICHHS
JOLIJIBHOCTI PO3BUTKY WIHHICHOI c()epu BIACHOI OCOOMCTOCTI; MparHeHHs 0
MOCTIITHOrO HAOYTTS HOBUX 3HAHb, 3aCBOEHHS OCHOB MPO(ECIHOI MOBEIHKH.

VY xoni po3poOKK caMOCTIMHHMX 1HJIUBIAYaJIbHO-IOCTITHUX 3aBJIaHb HEOOXITHO
BUXOJMTH Hacammepes 31 3MICTy MalOyTHbOI MpoQeciiHOl TIAIbHOCTI CTYIEHTIB, 3
aHajizy TpPyAoBUX (YHKIIM 1HXEHepa-Tiegarora, BUKOPUCTOBYBAaTH MDKIIPEIMETHI
3B’A3KHU, CIIUPATUCS HA HAIBHUM y CTYACHTIB OCOOMCTICHUI Ta mpodeciiHuil JOCBII.

Jlitepatypa
1. Kosanenko C. O. Ilegaroriuni ymoBH Mpo@eciifHOi MiAroTOBKH MaiOyTHIX 1H)KEHEpiB-
nefaroriB 10 (GopMyBaHHS B Y4HIB Npo(deciiiHO-TEeXHIYHUX HAaBUAIBHUX 3aKJaJiB I[IHHICHOTO
craBneHHs 10 nparti : (moHorpadist) / C. O. Kosanenko. — baxmyr: HHIIIII VIITA, 2016. — 136 c.
2. JIes H. A. OOpa3oBarenbHas KOMIIETCHTHOCTh CTYACHTOB Kak (akTop KadecTBa
Bbicuiero oopasosanus / H. A. JIei3b // Ilenaroruka. — 2011. — Ne 5.
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MHNPOEKTYBAHHSA CONIAJIBHO-IICUXOJIOTTYHUX TPEHIHI'IB ¥
MPOIECI HIATOTOBKU MAMBYTHIX BUKJIAJTAYIB IICUXOJIOTTI
Koweneea H.I'., k.neo.u., ooy.,
T'opniecvkuti iHcmumym iHO3eMHUX MO8
JIBH3 «/[onbacvkuii 0Oeparcagruil nedazoeiunuil yHigepcumemy, baxmym

AKTyaJIbHICTh T€MH O0OYMOBJICHa HEOOXITHICTIO BJIOCKOHAJICHHS METOIUYHOI
MiATOTOBKHU 3700yBauiB OCBITH JIPYroro (MaricTepchbKOro) piBHS 3a CHEIIaJIbHICTIO
053 «llcuxonorisi»y. Taka MIATOTOBKA 3IIHCHIOETBCS Yy TMPOILECI BHUBYEHHS
MarictpanTamu auctumutian «llemarorika i METOJMKA BHUKJIQaHHS TICUXOJIOTIIHUX
TUCITUTUTIHY, a 3700yTa METOIUYHA KOMIIETCHTHICTh TEPEBIPAETHCS Ta KOPETYETHCS
miJ Yac TPOXO/KEHHS AaCHUCTEHTChKOI MPAKTHKH, KOAM MailOyTHI BHKIIagadi
3amy4yaloThCs 10 BUKJIAMAHHS TICUXOJOTIYHHUX JUCHHMIUIIH Uil OakanaBpiB-
MICUXOJIOTIB. 30KpeMa JJisi MPOBEJEHHS MPAKTUUYHUX 3aHATh 3 TAKUX JUCLMIUIIH, SIK
«CorianbHa nicuxosoris», «llcuxonoris TpeHiHTiB», «lIcuxooris MeHEHKMEHTY,
«IIcuxonorisi CHIIKYBaHHS» Ta 1H., €()EKTUBHUM METOJOM HaBUYaHHS € COIliaJbHO-
MICUXOJIOTIYHUNA TPEHIHT SK aKTHBHA TpyNoBa TMIArOTOBKA, CHOpsIMOBaHa Ha
MIJIBUIICHHS  COIIAIbHO-TICUXOJIOTTYHOT KOMIIETEHTHOCTI CTYJEHTIB. TomMy BapTo
chopmyBaT y MalOyTHIX BHKJIAJayiB TICUXOJOTIl TPAKTUYHI BMIHHSA IIOJO
PO3pOOKH 1 MPOBEACHHS COLIAIBHO-TICUXOJIOTTYHUX TPEHIHT1B.

Merta pobOTH — ONHMC METOAMKM MPOEKTYBAaHHS COLIATbHO-IICUXOJIOTTYHHUX
TPEHIHTIB y MPOIECI MIATOTOBKA MalOyTHIX BUKJIaAa4iB IICUXOJIOTTII.

ColiaJIbHO-TICUXOJOTIYHUM ~ TPEHIHI — METOJ] AaKTUBHOIO  HAaBYaHHS,
CIIpSIMOBAaHUN Ha PO3BUTOK KOMYHIKATUBHUX 3H10HOCTEH, MIKOCOOUCTICHUX
BIIHOCUH, YMIHHSI BCTAaHOBJIIOBATW Ta PO3BHBATH PI3HI BUAU B3aEMUH MIXK JIIOJIbMH
[2, c. 94]. [lepmmii eTan NpOEKTYBAHHS TPEHIHTY — 1I€ aJanTyBaHHS HOro 3arajbHOl
MeTH (MOJCIIOBAHHS CUTYAIll MI>KOCOOUCTICHOT B3a€MOII1 B MIPOIIECT AISUIBHOCTI) 110
TEMHU KOHKPETHOTO 3aHATTA, Hanpukiag «KoHGIIKTH 1 mUisixu X BHPIMICHHS.
@dopMyIIIOBaHHS METH Ma€ BIAMOBIIATH CYYacHUM 3alUTaM Ha «IICHXOJIOTTYHY
TEXHOJIOT1I0»: YOMY BHHHUK KOH(IIKT 1 sIK 0adaTh KOH(IIKTHY CHUTyaIlll0 pi3HI
VYaCHHUKHU, SK OO0 €KTHUBHO OI[IHUTH BIIACHUW PIBE€Hb KOH(IIKTHOCTI, SIK JISITH B
KOH(DITIKTHIN cuTyali, sIKy CTpaTeriro BHpIIIEHHS KOH(IIKTY BapTo oOpaTH B
KOHKPETHOMY BUNAAKy 1 yoMy Ta iH. lle dopmyntoBanHsS mMae OyTH MakCHMalbHO
YITKUM 1 KOHKPETHUM, OCKUIbKH BHUXOSYMU 31 CKJIQJOBUX METH Jalll MPOEKTYEThCS
3MICT 3aBJaHb 1 CHUTyalllll TPEHIHTY Ta OOMpalOThCd METOAWYHI MPUHOMH HOro
MIPOBEICHHS.

Hpyruii etan — po3poOka 3MICTy TpeHIHTY. MaricTpaHTH MaloTh CIIPOEKTYBaTH
CIIOYaTKy HOro 3arajbHy CXeMy Ha OCHOBI copmyiboBaHOi MeTu. Hanpuknan,
KOpOTKa cucrteMarusaniss 0a3oBoi iHdopmalii npo KOH(IIKT — BIOpaBa Ha
YCBITOMJICHHS TPUYHMH KOH(MIIKTIB — TICUXOIarHOCTUYHA PoOO0Ta 010 3’ ACYBaHHSI
piBHS BiacHOi KOH(IIKTHOCTI — BIpaBa Ha NOOYJOBY 3arajJibHOi MoOJemi
KoH(miKTHOT cuTyarii —  iHGopmamiiHuii 0610k «Ctparerii MOBENIHKH B
KOH(DJIIKTHUX CUTyaIlisX» — TMCHUXOTIMHACTHKAa —> POJIbOBI ITPU 3 MOJEIIOBAHHS
MpoIiecy BUPIIEHHS KOH(MIIKTIB Y KOHKPETHUX CUTYaIsIX — pedIieKcis 3aHaTTs.
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Tperiit eram — BuOIp METONMYHMX MPHUIAOMIB TPOBEIACHHS TPEHIHTY.
OCHOBHMMH 3 HHUX € TpymnoBa [JUCKYCisl Ta pOJbOBI IrpH, JTONOMDKHUMH —
NCUXOrIMHACTUKa 1  TMCHXOAIarHOCTUYHI ~ Metoau.  ['pymoBa  JucKycis
BUKOPUCTOBYETHCS JUIsl IPUNHATTSA TPYNOBUX pillieHb. POJBbOBI Irpy HEOOXITHI IS
MOJICJIIOBAaHHSI ~ peaJIbHMX  CUTyaliii 1 OTpUMaHHA  JOCBIy  IOBEIIHKH.
[lcuxomiarHOCTHKa 3aCTOCOBYETHCS 3 METOIO MPABWJIBHOIO YMPABIIHHS TPEHEPOM
(BUKJIajauem) Mmpoienyporo TpeHiHry. IlcuxoriMHacTiKa MiATPpUMY€E TICUXOJIOTTUHUN
TOHYC 1 npauesz(aTHwa YYaCHUKIB TpeHIHTy. Bubip KOHKpETHHX METO[iB
MariCTpaHTH MalOTh 3/11MCHIOBAaTH, BUXO/ITYM 3 METH Ta 3araJIbHOT CXEMU TPEHIHTY.

YeTBepTHil eTam — KOHCTPYIOBaHHS Oe€3MOCEepeHbO CLEHAPil0 TPEHIHTY,
po3poOKa MOBHOTO 3MICTY BIIpaB, irop, 3aBAaHb, cuTyauii. [Ipu oMy opieHTyeMO
MalOyTHIX BUKJIQJauiB HA 3arajibHy CTPYKTYpPy TPEHIHI'OBOTO 3aHSTTS, SIKOI BOHH
MOBUHHI TOTPUMYBATHUCh: BCTYITHA YacTUHA (BCTYII, 3HAMOMCTBO, IPUIHATTS MPaBUII
poOOTH IpyIy, BIpaBU HA BU3HAYEHHS OYIKyBaHb I'PYIH), OCHOBHA YaCTHHA (BIpaBU
Ha OI[IHIOBaHHS PpiBHA 1HQOPMOBAHOCTI YYaCHUKIB TpPEHIHTY, BIpPaBU Ha
aKTyai3alliio npoOJIeMu TPEHIHTY, BIpaBU Ha HaJaHHS 1H(opmalli Ta hopMyBaHHS
MpPaKTUYHUX HABUYOK 1 BMIHb), 3aKIIOYHa 4YacThHa (MIABEIEHHS IIJCYMKIB
TPEHIHTOBOT'O 3aHSTTS, BU3HAYEHHS 3 OYIKYBaHHSAMH Bl TPEHIHTY, MNO3UTHBHHMA
BUXI1] 13 TpEHIHTY) [2, c. 95].

[ m’aTuii eran — caMOMiArOTOBKA BHUKJIAJaya: BIH MPOJYMYE CBOIO MOBEAIHKY
Ha TPCHIHTY (K CTaBUTH NHUTaHHS, SK pearyBaTd Ha BIAMOBiAI a0 perutikd, Ha
CyNepewInBl CUTYyalli; ApaMaTU3yBaTH CUTYAII0 CyNepedku ado MOroKyBaTHCS 3
OJIHIEIO 31 CTOPIH; BUCJIOBIIIOBATUCA caMOMY a0O BMMaraTtu BapiaHTIB PIIIEHHS BiA
YYACHUKIB TPYNH; K pearyBaTd Ha SIBHO HEMPABUJIbHI PIIIEHHS; SIK 1 KOJIH POOUTH
y3arajbHIOIOUl BHCHOBKHM; 3a IO 1 AK OLIHIOBATH aKTHBHICTh CTYJEHTIB IiJI Yac
TpEeHIHry 1 T. 1H.) [1, c. 92].

BucnoBku. Takum yuHOM, pO3pOOKa COILIAIBHO-TICUXOJOTIYHUX TPEHIHTIB
MalOyTHIMU BHKJIaJlayaMy T[ICUXOJIOTii, HE3Ba)KAalOUU HA TEBHY METOJIUYHY
CKJIQJHICTh, € OAHUM 13 €()EKTUBHUX 1HCTPYMEHTIB (DOPMYBaHHS IXHBOI METOJUYHOI
KOMIIETEHTHOCTI Ta 3a0e3neuye cydacHUM MiaXiJl 10 MPOBEJAEHHS MPAKTUIHUX 3aHATh
3 TICHUXOJIOTIYHMX JUCIMIUNIH JUIsi OaKallaBpiB-TICUXOJOTIB. TpPEHIHTH CIPUSIOTH
(hopMyBaHHIO  KOMIIETEHTHOCTI, aKTHBHOCTI 1  COIliaJbHOI  CIPSIMOBAHOCTI
OCOOHMCTOCTI CTYAEHTIB, JOMOMAara€ iM 3acBOIOBATH 1 3aKpIIUIIOBATH TEOPETHYHI
3HAaHHSA 3 TICHXOJIOTIYHUX JWCHHUIUTIH HA PEAJbHUX KHUTTEBUX CUTyallisx. Tomy,
BBa)Xa€MO, (pOPMYBaHHS BMiHb MailOyTHIX BHKJaJayiB MCUXOJOTI MO0 PO3POOKU
COIIaJIbHO-TICUXOJIOTIYHUX TPEHIHTIB € BaXXJIMBUM 3aBJaHHSAM IXHBOI METOAMYHOL
MM1ITOTOBKH.

Jlitepatypa
1. bBanpmaeB b.1[. Meroanka npenoiaBanus NCUXOJIOTUH: yue0.-METO/. TT0C00. sl TMPEMo/I.
u acnupaHToB BY30B. M.: ['ymanut. uza. uentp BJIAJOC, 1999. 304 c.
2. Opranizanig 1 METOAMKA COILIAJbHO-TIEAroriYHOr0 TPEHIHTY: HaBdY. Moci0. / yKian.:
O. M. IlleBuyk. Ymans: 111 XKostnii, 2011. 133 c.
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OBYUYEHME HIKOJBbHUKOB TEOPUU SJIEKTPUUYECKHUX IIENNEN C
IMPUMEHEHUEM BUPTYAJBHOUN ®U3NUYECKOM JIABOPATOPUN
Jlanma C. U., 0.m.H., npogp.,
XapovroscKutl HAYUOHAILHBLI Neda2o2u4ecKutll YHusepcumem

N3BecTHBI MpoOJIeMbl COBPEMEHHOM 00111€00pa30BaTEIbHOM CPEHEN IIKOJIbI
0 KAa4eCTBEHHOMY IMpernojaBaHuio Kypca "Ousuka" B YCIOBUSAX COKpAIICHUS
o0beMa H3JI0KEHUS U HEOCTATOYHOIO JIabopaTopHOro obopyaoBanus. OpgHOW H3
HanOoJjiee TMEpPCHEKTHUBHUX BO3MOXKHOCTEH JUIsi MX MPEOJOJEHUS  SBIAETCA
MpUBJICYCHUE K YUeOHOMY MPOIECCY COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTH.
W3BecTHO, YTO OHU SIBISIOTCS BBICOKOI(P(PEKTUBHBIM HHCTPYMEHTOM, MTO3BOJISIIOIINM
MpHUIaTh HOBOE KA4eCTBO 00pa30BaTEIHLHOMY IMPOIIECCY MPU MEHBIINX 3aTpaTax CHII
U BPEMEHU KaK YUMTEJIeHd, TaK U YYEHUKOB. OTH TEXHOJIOTHH IO3BOJSIOT TaKKE
BBEJICHUE JMCTAHIIMOHHOTO WHAWBUAYAJIU3UPOBAHHOTO OOYYEHUSI U TIPOBENICHUE
BUPTYaJIbHBIX KOMIIBIOTEPHBIX TA00OPATOPHBIX padoT MO (PU3HKE.

Takue BuUpTyajgbHbIE PaOOThI MOTYT MCIOJIb30BAThCS HE TOJHKO KaK CamH IO
cebe, HO U B COUYETAHUU C TPATUIIMOHHBIMU PEaIbHBIMU JTA0OPATOPHBIMHU PabOTaMH,
npeaBapsisi UX, MO3BOJISIS JIy4llle TOJATOTOBUTHCS K HHUM, ObicTpee U 3¢ dexTuBHEe
IIPOBECTH HX.

[Ipennaraercss HCHOIB30BAHHE BHUPTYyaIbHOW Jabopatopuu 10  (U3HKE,
pa3paboTtaHHOM B XapbKOBCKUW HAIIMOHAIBHBIM TMEAArOrH4eCKUil YHUBEPCUTET
umenu I'. C. CkoBopopl, IpH MNpPOBEAECHUU OOydYeHHs IIKOJbHUKOB 11 Kiacca
AJIEMEHTaM TEOpHUH Lienen B Kypce "dusnka'.

ApXHUTEKTYpO# pazpabOTaHHOTO J1a0OPATOPHO-BUPTYAIBHOIO KOMILIEKCA ObLIO
BBIOpaHO mpuioXkeHue, mnpenocrasistoniee Web-untepdeiic. B kauecte Web-
cepBepa, cepBepa 0a3 JTaHHBIX M ONEPALMOHHOW CHUCTEMBI CepBepa ObLIA BHIOPaHBI
cBoOoHO pacripoctpansembie Web-cepeep Apache, cepsep MySQL u cuctema OS
Linux, cooTBETCTBEHHO.

Jlnst pa3paboTKu BUPTYaJIbHBIX MOjENIel OMbITOB Obla BhIOpaHa riaTdopma
Java. Monenb Kaxaoro omblTa MpeAcTaBlieHa Java-ammieToM — MPUKIATHOM
mporpamMmoil Ha Java B (opme OaiiT-konma. Java anmieTsl WM WHA4Ye (UBIETHI
BBITNIOJIHAIOTCS B BeO-Opay3epe ¢ HCHOJb30BaHHWEM BHPTYyaJbHOW Java MalmHbl
(JVM), i B Sun's AppletViewer, aBTOHOMHOM HHCTPYMEHTE JJISI TECTUPOBAHUS
anIJIeToB.

OcCHOBHBIM cpeicTBOM pa3paboTku (u3neToB sBiseTcs cpena Easy Java
Simulations (Ejs), kak wacte mpoekta Open Source Physics. B wactHocTH, EjS
co3JaeT Java-anmuieTsl, KOTOpbIE ABISIOTCS MIaT(HOPMEHHO-HE3aBUCUMbBIMU, U MOTYT
OBITH TIPEJCTABIICHBI JIIOOBIM BEO-Opay3epoM M MOITOMY PACHPOCTPaHSIETCS uepes
Nurepner. OHU 4MTAOT JaHHBIE M3 CETH, U MOTYT YHPABIATHCS, U3HYTPHU BeO-
cTpaHullbl. DU3NEThl UCHOJNB3YIOTCS ISl  MOPEIOCTABICHUS WHTEPAKTUBHBIX
BO3MOKHOCTEH BEO-TIPUJIOKEHUM, KOTOpbIE HE MOTYT OBITh TpemocTaBieHsl Hyper
Text Markup Language (HTML). ITockonbky Java 6aifT-koJ SBIIsieTCS HE3aBUCUMOM
maTdopMoi, Java anmiieTsl MOTYT BBIMOJTHATHCS Opay3epaMu MHOTHX ILIaThOpM,
Brirouas Windows, Unix, Mac OS u Linux.
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Pa3zpaboTanHblli HAMH HHCTPYMEHT IMOCTPOCHHS BUPTYaJbHBIX J1abOpaTopuit
no (U3MKE YCHEIIHO HCIOJIb3yeTcss B ydeOHOM Ipouecce B XapbKOBCKOM
HalMOHAJIBHOM nexarormdyeckom ynusepcutere umeHu [.C. Ckosoponbsl. Kpome
TOT0, 3Ta BUPTYyaJibHas JlabopaTopusi Obula MPUMEHEHA CTYJAEHTaAMHU-MaruCTpaHTaMU
OPU U3YYCHHM WIKOJbHUKAMHU IIPOCTBIX M CIJIOKHBIX LENEd ITOCTOSIHHOIO TOKa B
COUETAaHUM C TIPOBEJACHHEM pEAIbHBIX Ja0OPAaTOPHBIX pabdOT U C pElICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [Ipm 3ToM OBUIO OTMEUEHO IOBBIIIEHHE AKTUBHOCTH
YYEHHKOB Ha ypOKax, a TaKkXKe JIydllee IMOHMMaHHE MMM HOHATHI 3akoHa Owma,
9. /1.C. ucToyHrKa TOKa, pa3HOCTU NOTEHIIMAIOB U HAIIPSKEHUS.

Jliteparypa
1. Jlanta C.1., Ceprees B.H., Tokapes I1.JI., Mupxo B.A., JlutBunos 1O0.B. BupryansHbie
naboparopum 1jisi 00ydenus pusuke / Haykosi 3anmucku bepasHCBEKOTO IepKaBHOTO MEIarorigyHOTO
yuiBepcurety. Cepis : [lenaroriuni Hayku. — Bun. 2. bepnsaucek : BAITY, 2017, C. 92-98.

ACIIEKTbBI C®EPBI PABBUTHUSA IMUHOCTHU
Manaszonus C.B., k.ncux.u., ooy.,
Yuebno-nayunviil npogecuonanrbHo-nedazocuteckKutl UHCmumym
Ykpaunckoii unsicenepno-nedacocuyeckou akaoemuu, baxmym

K MOHATHAM, OTPAXAKOIIHUM ACIICKThI C(l)epbl Pa3BUTHA JIMYHOCTH, CICAYCT

OTHECTHU HOHATHE "camoomnpeaeneHue JIMYHOCTH" WA "TUYHOCTHOE
caMmooIipeiesieHue", pacnpoCTpaHEHHOE B TCUXOJOTUYECKOW M IeAarorm4ecKoiu
JuTepaType.

['oBopaAT o0 caMoompeAeieHu: JUYHOCTH, COLMAIBHOM, >KU3HEHHOM,
npodeCCUOHAIBHOM, HPABCTBEHHOM, CeMEiHOM, penuruo3Hom. Ilcuxonoruto
KEUHTEPECYeT B TMEPBYIO Ouepelb MPOIECC, T.€. NMCUXOJOTHUUECKHE MEXaHU3MBI,
KOTOpBI€ 00YCIaBIMBAIOT BXOXKACHUE HHIMBUIA B COI[UATILHBIE CTPYKTYPHI.

[Ipobnema camoonpenenenust paccmarpuBaiack C.JI. PyOuHmiteiiHoM B
KOHTEKCTE MpOoOJIeMbl JI€TEPMHUHAIIMK, B CBETE BBIABUHYTOIO WM MPUHIUIA —
BHEIIHUE TMPUYUHBI JCHCTBYIOT, TMPEIOMIISISACh YEpe3 BHYTPEHHHUE YCIIOBHS.
CamoornpeneneHue BbICTYIIAa€T KakK CaMOJETepMHUHAIUS, B OTJIMYME OT BHEIIHEH
JNETEpPMUHALIMM; B TOHSATUM CaMOOIPENECICHUS, BbIpaKaeTcs aKTHUBHAs MpHUpOa
"BHyTpeHHMX ycioBuit". Cama crnenu@uka dYeJOoBEYECKOrO0  CYIICCTBOBAHUS
3aKJIFOYAETCSI B MEPE COOTHECEHHUS CaMOOINPENIEICHUS W ONPEAENICHUs JIPYyrUMHU
YCIOBUSIMU HWJIM OOCTOSITEILCTBAMHU, B XapaKTepe CaMOOMPEIEICHUS B CBS3H C
HaJIMYUEM Y YeJIOBEKa CO3HAHUS U JICUCTBUSI.

Takum  oOpazoM, [Jis 4eJiOBeKa '"BHEIIHWE MPUYUHBI", "BHEIIHSSA
neTepMUHaNMsA" — OTO COIMaJbHBIE YCIOBUS U COLMAlbHAs JeTePMHUHALIMS.
Camoornpenenenue, Kak camMoOJ€TepMHUHAIUS, TMPEJICTABISIET COOOM, MEXaHU3M
COITMAJILHON JeTEepMHUHAIIUU. DTOT MEXaHM3M HE MOXET JICHCTBOBATh MHAYE, Kak
OyIy4s TpeIOMIICHHBIM caMuM cyObekToM. [IpobGiiema camoompeneneHus, 3TO
y370Basi mpo0siemMa B3anMOJICHCTBUSI MHAUBUAA U oOmecTBa. B Heil kak B ¢okyce
BBICBEUMBAIOTCS OCHOBHBIE MOMEHTHI 3TOTO B3aUMOJEHCTBUS:  COLIMAbHAs
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JAeTepMUHAINS WHANBUAYAIBHOTO CO3HAHUS (LIIUPE - ICUXUKH) U POJIb COOCTBEHHOM
aKTUBHOCTU CyOBEKTa B 3TOM JerepmuHanuu. Ha pasHeIX ypOBHSIX 3TO
B3anMOJIeicTBHE 00JaaeT CBOMMU CIEUU(PUUECKUMHU XapaKTEPUCTUKAMU, KOTOPHIE
HAllUId CBOE OTPAKEHHE B PA3IUYHBIX TCHUXOJOTMYECKHX TEOpHSX MO MpodiieMe
CaMOOTIPEICIICHHUS.

[Moxaxon, C.JI. PyOuninTeiina, pa3BuBaeT B cBoux padorax K.A. AOyibxaHoBa-
CnaBckasi, JJii KOTOpPOW IIEHTpaJIbHBIM MOMEHTOM CaMOOMpPEIEICHUS SIBISETCA
camMoOJIeTepMUHAIUs, COOCTBEHHAass aKTUBHOCTh, OCO3HAHHOE CTPEMJICHHE 3aHSThH
onpenenennyo nosunuio. [lo K.A. AOynbxaHoBoii-CiaBCKoOi, caMOOIpeAeIeHUE -
3TO OCO3HAHUE JIMYHOCTBHIO CBOEH TMO3WIMHU, KOTopas QOpPMHUpPYETCS BHYTpPHU
KOOpJIMHAT CHUCTEMbl OTHOIIEHHH. OHa MOAYEPKHBAET, YTO OT TOro, Kak
CKJIa/IbIBAETCS] CUCTEMA OTHOIICHUH (K KOJJIEKTUBHOMY CYOBEKTY, K CBOEMY MECTY B
KOJUIEKTUBE M APYI'MM €ro 4iE€HaM), 3aBUCHUT CAMOOIPENESIEHUE M OOIIECTBEHHAA
AKTUBHOCTb JTUYHOCTH.

Bce 5310 mo3BosiieT  ONpENENANTh  CYIIHOCTh  MPOQECCHOHAIBHOIO
CaMOONPEEICHNS KaK MOUCK U HaXO0XJI€HUE JIMYHOCTHOTO CMBICIIAa B BHIOMPAEMON,
OCBaMBAa€MOM U YX€E BBIIOJHAEMOUN TPYAOBOI NEATENBHOCTH, a TAKXKE - HAXOXKICHHE
CMBICJIa B CAaMOM ITPOLIECCE CAMOOIPEIEICHUS.

[Ipy TBOpPYECKOM MOIXOJE K CBOEH JKM3HU CaM CMBICI CO3JAECTCS YEIOBEKOM
3aHOBO. VIMEHHO B 3TOM cCiy4yae 4YEJOBEK IMpEBpalacTcsi B CyObeKTa
CaMOOIIPEACIICHUS, @ HE IPOCTO BBICTYIIAET KaK MPOBOJHUK KAKMX-TO '"BBICIIHX'
CMBICJIOB.

Jlureparypa
1. AbynbxanoBa-Cnasckas K. A. O cyObekTe ncuxuueckoit nesrenbHocti. M., 1999. 288 c.

2. Kpsrxne C. I1. Icuxomorust popmupoBaHus mpodecCHOHATBHBIX HHTEPECcOB. BuibHIOC,
2000. 196 c.

IMCUXOJIOI'TYHI TEXHOJIOI'TI KEPYBAHHS IICUXIYHUMHU
CTAHAMU OCOBUCTOCTI
Manaszouis C.B., k.ncux.n., ooy.,
Hasuanvro nayxosuii npogecitino-nedazoziunuil incmumym
Ykpaincokoi inoceneprno-nedazoeiunoi axademii, baxmwym

[TpuitHATO PO3PI3HATH JBa OCHOBHUX KJIACH CIOCOOIB KEpYBaHHS CTaHOM —
CIOCOOM 30BHINIHBOI PETYIIAIIT 1 TPYIy CIOCO0IB, MOETHYBAHUX HA3BOIO IICHUXIYHA
caMoperyJsiis» abo caMmMOBpsSIyBaHHA. PO3XOKEHHS MIDK I[IMMH — KJIacamu
MOJISITal0Th, HacaMmIepell, y TiM, 110 BOHU Peali3yloThCAd 4Yepe3 NMPUHLHUIIOBO PI3HI
MexaHi3Mu. CrocoOM 30BHIIIHBOT PEryJislii peani3yloThbCsl MO KaHajaX CyO'ekT-
cyO'ekTHUX a00 CcyO'eKT-00'€KTHHUX BIJIHOCHH, CaMOPETYJIALsl pealli3yeTbcsl depes
caMOCy0'e€KTHI BIJIHOCUHHU. Y XOJ1 BUKOHAHHS CIELaJIbHUX BIPAB IO CAMOPETyJIsIii
cy0'ekT 00'€eKTHBYy€E NUIAXOM BepOaiizailli CBIA cTaH, HIOM «JIMBUTbCS Ha cebe 3
OOKy».
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Jlo MeToauK TCUXOJOTIYHOT caMOperyiisiii CTaHiB BITHOCATh, Hacamrmepes,
TEXHIKOBI HEPBOBO-M'SI30BOi pejakcarllii, ayTOTpeHIHT, 1I6OMOTOpPHE TPEHYBaHHS 1
iXHi pi3H1 MoudiKaIii.

[IpyHIMIIOBUM ~ MEXaHI3MOM  ayTOT€HHOTO  TpPEHYBaHHA SIK  METOHdY
caMoperyysiii  craHy € «GhOpMyBaHHS CTIMKMX 3B'SI3KIB MIDXK CJIOBECHUMH
dbopMyNIIOBaHHSIMH («caMO HakKa3aMu») 1 BHUHMKHCHHSIM BH3HAYEHUX CTaHIBY.
Camoperymsiis Ha piBHI MOTHBAIlli, IO MpUITyCKae IepedyaoBy MOTHBAIINHOT
chepu, BIIOYBAEThCS NUIBIXOM «3HAUYCHHEBOTO 3B'SI3yBaHHA» — «OCOOJHWBIM
BHYTPIIIHIN poOOTi, CIPSMOBAaHOI Ha TMEPETBOPEHHS CIOKOHBIYHO HEHTPaIbHOTO
3MICTYy B €MOIIIMHO 3aps/DKCHE IUISXOM 3B'SI3yBaHHS HWOTO 3 MOTHBAIIHO-
CMHCIIOBOIO cpeporo ocobucTocTi». CTaHOBICHHS 1 (DYHKIIOHYBAaHHS TaKUX 3B'S3KIB
B 000X BHUMAJKax IIOB'SI3aHO 3 BUKOPUCTAHHSM PI3HOTO POJAY TCUXOTEXHIUHUX
3ac00iB: 00pa3HUX YSBIICHb, YSIBIIOBAHUX CUTYAIlil, 1 JECOMOTOPHUX aKTIB.

BunpoOoByBaHi B cTaHl ayTOr€HHOT'O 3aHYPEHHS CYO'€KTHUBHI NEPEKUBAHHS €
MPOJIYKTOM pe(dIEKCUBHUX aKTIB, 1110 MalOTh BHYTPIIIHIO CIIPSMOBaHICTh. [IpakTrka
3aHYpEHHSI B AyTOIr€HHUW CTaH NPUBOJUTH JO PO3BUTKY HABUYOK BHYTPIIIHBOT
pednekcii, pediexkcuBHOro «Sf», MmO omocepenKkoBye OOMIH 1H(OpMaIE0 MK
1HAUBIOM 1 cepenoBuieM. lle mMae 3HaYeHHS HE TUIBKU JUIS YJOCKOHATIOBAHHS
JOBUTHHOI peTyJIALi CTaHiB, aje 1 Uil peryJisiii Oy b-sSKoi 1HIIOI TISILHOCTI, Y TOMY
YUCJI1 TPYIOBOI.

[lcuxiyamii crtaH, koA y (QoOKycl yBaru cy0'eKTa 3HAXOOUTbCA HOTO
BHYTPIIIHIA CBIT, HA3UBAETHCS CAMOCBIJIOMICTIO — Y BY3bKOMY 3MICT1 LIbOTO CJIOBA.
BHyTpimHI nepexXuBaHHA 0OpH LOMY BepOali3ylOThCSA, OCMHUCIIOIOTHCH, 1, SK
HACJII0K, 3'IBIIIE€THCS MOXKJIMBICTh KEPyBAaHHS HAMH.

30CepeIPKeHHS yBaru po3risiaeThCs SIK OJIMH 3 OCHOBHUX MEXaHI3MIB J11€BOCTI
JOBUIBHOI  camoperysiaiii. @Di310J0T14HI 1 TICHUXOJIOTIYHI TepedyaoBU, IO
BiIOyBalOTbCSI B CTaHl  ayTOr€HHOTO  3aHYpPEHHSA, ICTOTHO  MOJINIIYIOThH
XapaKTEPUCTUKHU yBaru (MIepeMUKaHHS, 30CEPEIIKEHHS, CTIHKICTD).

Takum 4MHOM, CTaH ayTOTEHHOTO 3aHYPEHHS TO3BOJISIE YCBIAOMIIEHO KEpyBaTH
MICUXOJIOTIYHUMHU 1 (1310JIOTIYHUMH pecypcamMH opraHizmy, GopMyBaTH MOTPIOHMI
CTaH 1 KOHKPETHI MporpamMu MaiOyTHBOI MISJIBHOCTI, NPOTrpaBaTH BHU3HAYEHI
CTPECOTeHH1 €Tanu MJisSIbHOCTI, CTBOPIOBATH TMO3WUTHBHI MPOTpaMH pearyBaHHS Ha
HUX. Y XOIl 3aHATh AayTOTPEHIHTOM (OPMYIOTHCS BHYTPINIHI MEXaHI3MH
CaMOpETyJIALIl CTaHy, AISUIbHOCTI, 10 30UIbIIYE YaCTKYy OCOOUCTICHO PEryibOBaHOL
AKTUBHOCTI.

Jlitepatypa
1. F'opman U. [lpencraBnenue ceds apyrum B moBcenHeBHOH xwu3Hu / [lep. ¢ anrm. - M.:
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"EBpasus",2005. - 430 c.

169



@®OPMHU I METOJU MPOPECIHHOI'O BUXOBAHHSI MAMBYTHIX
®AXIBIIB 3AJII3BHUYHOI TAJTY3I
Mineiixic FO.C., suxniaoau, 201084 YuKI080i KOMICIi,
baxmymcokuii konedoic mpancnopmuoi inppacmpyxmypu

SxicHe mnpodeciiiHe BUXOBAHHS — TOJIOBHA METa, HAaJl JOCSITHEHHSIM SIKOi
MOCTIHHO TPaIlOIOTh BHUKIQJadl ITUKIOBOI Kowmicii «OpraHizaliisi IepeBe3eHb 1
YIOPaBIiHHSA Ha 3aJi3HUYHOMY TpPAHCHOPT» baxMyTChbKOro KoJemKy TpaHCHOPTHOI
1HGPACTPYKTYPH.

J10 OCHOBHUX KOMIIOHEHTIB IpO(ecifHOr0 BUXOBAHHS BiTHOCSTh: MOTHBAIIIIO
CTYACHTIB 70 TIHOOKOTO OCBO€HHS 0OpaHoi mpodecii, moTpedbu B camomi3HaHHI 1
CaMOBJIOCKOHaJIEHHI Ta QopMyBaHHS Tpo¢eciiHoi CHOpSIMOBAHOCTI B CHCTEMI
OCOOMCTICHUX IIHHOCTEH, YCBIJOMIICHHS CBOET COIIAIBHOT POJIi 1 3MICTY MIATOTOBKU
710 BUKOHaHHS MTpodeciitHuX 000B'SI3KIB.

B pesymbrari mnpodeciiHOr0O BHUXOBaHHA Y CTYJACHTIB IIOBHHHI OyTH
chopMOBaHI Taki SKOCTI OCOOMCTOCTI, SK MPAIbOBUTICTh, IIJICCIPSIMOBAHICTD,
€KOHOMIYHAa PaIllOHANILHICTD, MpodeciiiHa eTUKa, 3JaTHICTh MPUHMATH BIAMOBIIANIbHI
pillICHHSI, BMIHHS TpalOBaTH B KOJEKTHUBI, PO3BUMHEHI TBOpYl 3M10HOCTI Ta 1HIII
SIKOCT1, HEOOX1/TH1 CIEeIIaJIICTY.

®opmyBaHHA NpPOQECiiHUX KOMIIETEHTHOCTEH Yy CTYHIEHTIB KOJIEIDKY
3IMCHIOETHCS B PI3HUX (opMax.

@daxoBl KOMIIETEHTHOCTI (OPMYIOTBCS uepe3 BUBUEHHA CHELiaIbHUX
JUCLUIUTIH, Pi13HI BUAM NPAKTHK, €KCKypcCii Ha BHPOOHHMYI OO’€KTH Ta CTPYKTYpHI
MIIPO3LIM perioHabHOT (Pimii «JloHelbKa 3ali3HUIS» aKIIOHEPHOIO TOBApPHCTBA
«YKpalHChKa 3ai3HULIS, MPEAMETHI THUXKHI, OJIMIIAAU Ta M033aayAUTOpHI GopMu
BUXOBHOI pOOOTH.

Y npomeci ¢opMmyBaHHS I1HTErpaJIbHOT Ta 3arajbHUX KOMIIETCHTHOCTEH
BUKOPUCTOBYIOTHCA Taki opMu poOOTH:

- oprasizamiis poOOTH 31 CTyACHTaMHU MEpIIOT0 Kypcy 3 ajanTaiii 10
npodeciiiHoi cHUCTeMH HaBYaHHS, 3aCBOEHHIO HUMH TPAIUINN KOJEMKY 1 MpaBHII
MOBEIIHKHU;

- TMPOBEACHHS TIDKHIB IIMKJIOBOI KOMICIT Ta 3aJydeHHS CTYJIEHTIB [0
3aIUIaHOBAHUX 3aXO/1B;

- mpoBeAeHHs 3ycTpiueld 3 «lloyecHMMM 3ani3HUYHUKAMKY, KOJIMIIHIMH
BUITYCKHUKAaMHU KOJIEIDKY, SIK1 YCIIIIHO MPalo0Th Ha BUPOOHMIITBI;

- AaKTHBHA y4acTb y Hpo(eciiiHIii opi€HTalll BUITYCKHHMKIB IIKIJ, Y paMKax
AKOI MpPOBOAATHCA  (uiemiMoOu, JIHI BIIKpUTHX JABEpe 3a y4acTiO CTYJIECHTIB
BIJITIJICHHS

- y4acTb CTYAEHTIB y poOOTI OpraHiB CTYAEHTCHKOTO CAMOBPSITyBaHHS;

- y4acTh CTYACHTIB KOJICJKY Y peajtizallii CollaIbHUX MPOEKTIB.

[Iporpama mnpodeciiHOrO BUXOBaHHS CTYACHTIB Tiependadac MOCTAHOBKY
KOHKPETHHX 3aBJaHb Ha KO’)KHOMY CTYIIEHI HaBUaHHS Ta iXHIO MOETAHy peani3aliio
gyepe3 pi3Hi (GOpMH BUXOBHOI POOOTH.

Hampukinaz, Ha mepmioMy Kypci CTaBIATbCS HACTYIIHI 3aBJIaHHs PodeciitHoro
BHUXOBAHHS:
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- BHUXOBaHHs 1HTEpeCY A0 oOpaHoi mpodecii 3aTI3HNYHHIKA;

- 3HAOMCTBO 3 BHUMOTaMH JO OCOOMCTICHUX 1 TpOoQeciMHUX SKOCTEH
IpaIiBHUKIB TPAHCIIOPTY;

- PO3BUTOK KOMYHIKATUBHHUX HABUYOK  CIIUJIKYBaHHS, OCOOMCTICHOTO
3pOCTaHHS;

dbopMyBaHHS YMiHb 1 HABUYOK CAMOBUXOBAaHHS 1 CAMOOCBITH.

Ha nepromy etamni BUKOPUCTOBYIOTHCS Taki (POpMH BUXOBHO1 pOOOTH, SIK:

- TEeMaTH4YHI €KCKypcli 1Mo HaBYaJIbHUM Jabopatopis 1 KaOiHeTaM KOJIEIKY,
eKCKypcii Ha cTpyKTypHi miapo3aun «Cranmis baxmyt I» 1 «Cranmis baxmyT»;

- aHKETyBaHHS 3 METOIO BUBUEHHS MOTHBAIII] 10 0OpaHoi nmpodecii;

- KjmacHl roguHM: «/lewp 3anmi3HMYHUKa», «Mosi ManOyTHS mpodecisy,
«ITouecHi 3anizHnunuku JJoneuunnny, «L{ikaBi ¢aktu 13 icTopii 3ami3HuIl Y KpaiHu
Ta CBITY».

JIns  CTYIEHTIB CTaplIMX KypCiB MPOBOJATHCS KOHKYpcH mpodeciiinoi
cupsimoBaHocTi: «Haiikpamuii 3a npodeciero», iHTenekryanbHa rpa «lllo, de, Komum
Ha 3aJI13HUINY, MIJITOTOBKA Ta MPOBEJEHHS BUCTaBKU «Mo€ X001 — 3aJT13HULISH TOIIIO.

Tak, y 2018 pomui crynenti cnemianbHocTi 275 TpancnopTHi TexHomorii (Ha
3aNII3HUYHOMY TPAHCIOPTI) YBIMILIK 10 yucia (IHANICTIB KOHKYPCY «3ali3HUYHUK
2018», mo OyB iHimiioBannii b® «®Pona bopuca KomecHikoBa» 1 BiaBigamu
tpancnoptHuid popym Inno Trans 2018 y bepmini.

BucnoBku. Ilpodeciiine BUXOBaHHS € OCHOBOIO (DOPMYBAaHHSI 1 PO3BHUTKY
CTYJEHTIB Ta iX MIJATOTOBKM JI0 aKTHUBHOI TPYAOBOi AISUIBHOCTI Ta CYCHUIBHOIO
KUTTS, (popMyBaHHS TpodeciitHoi cBiToMocTi MaiOyTHIX (axiBuiB. BaxiuBow B
bOMY TIpOlleCi € OCOOWCTICTh BHKJIaJaya, MepeayCciM IUCHMILUIH (PaxoBOro
CIpsIMyBaHHS.
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MEHE//KMEHT B ObPA3OBAHUHN: KOHIHEHIUA OIITUMAJIBHO-
3ODPEKTUBHOUN OBPA3OBATEJIBHOM CPEBI JJISI COUCKATEJIENA
BBICIHEI'O OBPA3OBAHUA

Hecmopyk H.A., k.neo.u., ooy.,
T'opnosckuil uncmumym uHOCMPAHHBIX A3bIKOE,
I'BY3 «/lonbacckuii 2cocyoapcmeenHblil nedazocuyeckuil yueepcumem, baxmym

B cBere HOBBIX AePUHUIUHN TEIArOTHICCKUNA MEHEIKMEHT - 3TO KOMILIEKC
MPUHITUIIOB, METOJOB, OPTraHW3alMOHHBIX (OPM M TEXHOJOTHUYECKHX TPHUEMOB
yIOpaBJiIeHUST 00pa30BaTEIbHBIM MPOIECCOM, HAMPABIICHHBI Ha TOBBIIICHUE €0
s dextuBHOCTH. DYHKIMOHATHHYIO CHCTEMY TEIarormiecKoro MEHEIKMEHTa B
YIOPaBIECHUH COBPEMEHHBIM YYEOHO-BOCIUTATEIbHBIM YUPEKICHUEM COCTaBIISIIOT
TPU TJIaBHBIE TPYIIbl (DYHKIUNA: MO LEJISIM YNpaBieHUs (OpUEHTUPOBOUYHBIE), IO
COJIEPKAHUIO JICSITENIbHOCTU YUPEXJeHUs (colepiKaTellbHble) U M0 MpoIeccy
yhnpaBiieHuss UM  (ONEpallMOHHO-TEXHOJIOTHYECKUE). Ta rpymnna  (QyHKIHHA
MeJIarOrM4eCKOr0o MEHEI)KMEHTA JOJKHA o0ecreunBaTh LETTOCTHOCTh
YIPAaBJIECHYECKOT0 IUKIA JIESITEIbHOCTH PYKOBOMSIIMX M MEAArOTMYECKUX KaJpoB
yupexaeHus: oopazoanus [1, c. 205]. [legarorudyeckuii CTpyKTypaHT, Ha KOTOPOM
Oasupyercs mnpodeccuoHagbHash KOMIIETEHTHOCTh TMpEINojaBaTesisi HUIrpaeT poJib
O00BEKTUBHOTO (pyH/IaMEHTA, HA KOTOPOM (POPMHUPYIOTCS CYOBEKTUBHBIE KauecTBa (B
TOM YHUCJI€ U KOMIIETEHTHOCTHBIE) CHEIUAIUCTa U OMNBIT €ro IMeJaroruueckoi
nesrenbHocTd. Cpenn HanboJiee 3HAYMMBIX KOMIETEHIMM TakOro IjlaHa, KOTOPBIM
HE00X0AMMO C(POPMUPOBATH C IOMOIIBI YIPABICHUYECKOTO BIMAHHS, CIEIYET
OTMETUTH CIIEIYIOIIHUE.

[Icrx010r0-KOMMYHUKATUBHAS KOMIIETEHTHOCTb — XapaKkTepu3yeT
CITOCOOHOCTH CIIEUAIUCTA CTUMYIUPOBATh MO3HABATEIILHBIC HHTEPECHI COMCKaTeeH
BBICIIIETO 00pa30BaHUs HA 3aHATUSIX; OCYIIECTBISATH MOTHBAIIUIO KAXKIOTO Y4eOHOTO
3aHATHUS; ... CO3/1aBaTh MOJIOKUTEIIbHBINA ICUXOJOTUYECKUN KIINMAT Ha 3aHITUU.

VYrpaBneHueckass KOMIETEHTHOCTh  CIEIUAINCTa MPEACTaBIIeT CcoOO0M
CIIOCOOHOCTh ~ «IUJIAHUPOBATh, OPraHU30BbIBATH M  KOHTPOJHUPOBATH  Yy4eOHO-
BOCIIUTATEIbHBIM TIPOLIECC M CBOIO MPO(ECCHOHATBHYIO JEATEIBbHOCTh IS
JNOCTUKEHUS MPOTHO3UPYEMOTO pe3ysbTaTa» M MPENojaraeT HaJIU4Yhe YMEHHs
KOHKPETU3UPOBATH MPEAMETHBIC, Pa3BUBAIOIINE U BOCITUTATEIBHBIC 1EIH 00yUYEHUS;

ONpPEAEATh MEIarornyecKrue 3aa4l B COOTBETCTBHM C IpeaMeTom» [2, c¢. 7],
pa3pabarbiBaTh IPOrpaMMbl HHIMBUAYAJIBHOTO Pa3BUTHS CIyIIATEIICH.

[IpoekTHBHAsS KOMIETEHTHOCTh CIEHHMAINCTAa MOXET HCTOJIKOBBIBATHCS KakK
CIIOCOOHOCTh ~ TMPEABUJECTh TOCJIEACTBUS  MNPO(PECCHOHATBLHON  JEATEIBHOCTH,
pe3yabTaThl y4eOHO-BOCIUTATEIBHON NIESITEIIbHOCTH; CIIOCOOHOCTh «pa3padaThiBaTh
y4eOHBIC TUIAHBI U MPOTPAMMBI MO JUCHMIUIMHE; ... TUTAHBI 3aHATHI; TPOCKTUPOBATH
y4eOHBIN MPOIECC M MPOTHO3UPOBATH COOCTBEHHYIO MEIarOTUYECKYI0 JIEITeIbHOCTh
B COOTBETCTBHUH C MpeaAMETOM» [2, c. 8].

PedrnekcuBHass KOMIETEHTHOCTHh CIEIMATUCTAa OOBIYHO MBICIUTCA Kak
CIIOCOOHOCTh CHEIUAINCTAa aHAIU3UPOBATH PE3YJIbTaThl COOCTBEHHON NEATEIHLHOCTH
Y HAIIPaBJISITh COOCTBEHHBIE 3HAHUSI HA €€ YCOBEPIIIEHCTBOBAHKUE U TOMY MOJJ00HOE.
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VYrpaBnsieMOCTh CUCTEMOM MOATOTOBKM OyAYIIMX TEIaroroB 0OECIEYMBACTCS
Omarojapss ymnpaBIIEHYECKOMY BO3JCHCTBHIO TEAarorMYecKUM MEHEIKEPOM Ha
CJICYIOIIE KOMITOHEHTBI: IIeJIeNOJIaraHnue NIeATEIbHOCTH, KOTHUTUBHBIC METa(QOphI
monmenu [3] ydeOHO-podecCHOHABHON NeATEeIBbHOCTH; CHUCTEMY MOATOTOBKU
OyAylux CHEIUAIMCTOB KaK MCTOYHUK pe3yibTaTa, W MEAarorndecKue YCIOBHUS —
Kak BHEIIHHE (PaKTOPBI, pETyIHpyoIue Xoa nporecca. CienoBarenbHO, Ha TIPOIIECC
MOJATOTOBKMA  OYyAyIIMX TMEJaroroB MOXKET OCYIIECTBIATHCS  YIIPABIISIONICE
BO3JICHICTBHE UYepe3 M3MEHEHHUE TETarOorMueCKuX YCIOBHM, WM K€ KOPPEKTUPOBKA
XapaKTEPUCTHK M TMApaMeTPOB yueOHO-POGECCHOHANBHONU JEATEIHLHOCTH, KOTOPAs
COMPOBOXAAET  OCBOGHHE  OyAymMMH  MpodecCHOHaIaMH  COAEpKaHHEM
podeCCHOHATEHO-OPUEHTUPOBAHHBIX TUCIIUILIVH.

BriBo. YkazaHHOE BBITIE Ja€T OCHOBAHUS TOBOPUTH O TOM, YTO MPUBJICYCHUEC
CTYJICHTOB TIEIarOTUYECKUX CHEIHATBHOCTEH K MPOoheCCHOHATBHOW ACATEIHHOCTH
JOJHKHO MIPOUCXOIUTH Ha MOYBE psifia MEAAroTHISCKUX YCIOBHM, CpeIr KOTOPBIX MBI
CUMTaeM  TEPBOOYEPENHBIMU  HAJJIEKAllee  MaTepUabHO-TEXHHUYECKOE |
METOJMYECKOe OOECIeUeHHe; TMOITAHOCTh B IJIAHUPOBAHUM 0O0pPa30BaTEIBHOM
NESTEIbHOCTH; CO3JaHUE E€IUHOM  y4eOHO-METOJMYECKOW  Cpelbl; Haaudue
KOMILJIEKCA COOTBETCTBYIOIIMX yU4E€OHBIX JUCIUIUIMH, 00eCrieueHne OJIaronpusiTHOro
MOTHBALIMOHHOTO COMPOBOXKACHUS, IEIbI0 KOTOPOTO IMPEBpAIICHUE BHEITHUX
CTUMYJIOB BO BHYTPEHHHE, UCIIOJIb30BaHUE (PacHIUTAlNU, KOTOpasi MpPe/oiaracT He
MIPOCTO TIOMOIITh COUCKATENISIM BBICIIETO0 0Opa30BaHUs JOCTHTHYTH MX IIEJICH, HO H
CO3/IaHHe HEOOXOAWMOTO SMOIMOHATBHOTO (OHA JeATETbHOCTH. HO OCHOBHBIM
MeAarornYecKuM yCIOBUEM, KOTOPOE 00ECTIeunBaET peaanu3aluio KOMIIETEHTHOCTHO-
OpPMCHTHPOBAaHHOW  TEXHOJIOTMM  OOy4YeHHWs, SBISICTCS TNPUMEHEHHE  TaKuX
TUAAKTHYECKAX TPUHITUIIOB, KaK: JICTEPMHHHPOBAHHOCTh, CHCTEMAaTHYHOCTD,
muddepeHTMPOBaHHOCTh, BAPUATUBHOCTh, HHTETPATUBHOCTh M WHTECPAKTHBHOCTH
oOyuenus. Ilpu JaHHBIX YCJIOBHSIX JIOCTHUTAETCS ONTUMaIbHO-I((EKTUBHOE
oOpa3zoBarenpbHas Cpela COBPEMEHHBIX YYE€OHBIX 3aBEJACHHI, a OTCloja —
MOBBIIIAETCS  YPOBEHb MPOGECCHOHATBHOW KOMIIETEHTHOCTH  TIE€JarOrHYeCKUX
CHEIUAIMCTOB U KAYECTBO UX MOATOTOBKH K MPO(ECCHOHATBHOMN EATebHOCTH, YTO
JA€T BO3MOXKHOCTH BBITyCKHHKaM BY30B ObITh BOCTPEeOOBAHHBIMU Ha COBPEMEHHOM
pBIHKE  TpyHda,  YIOBJIETBOPSAS  pPa3HOOOpasHbIE  3ampochl  MOTpeOuTeNei
00pa3oBaTeNbHBIX YCIIYT.
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AKTYAJIBHBIE MTPOBJIEMbI PA3BUTUA COBPEMEHHOTI'O
OBPA30BAHUS YKPAUHBI
Hecmopyxk H.A., k.neo.u., ooy.,
Baxpywes C.A., couckamens 8vicuieco 06pazo8anus 6mopoco ypoeHs,
T'opnosckuil uncmumym uHOCMPAHHBIX A3bIKOE,
I'BY3 «/lonbacckuii 2cocyoapcmeenHblil nedazocuyeckuil yueepcumem, baxmym

B coBpeMeHHOM Mupe o00pa3oBaHHE UrpaeT OYEHb BAXHYIO pOJb B
OTIpEICNICHUN COLMAIBHOIO CTaTyca JUYHOCTH, MOpsjAKa M CTaOWJIBHOCTH, B
OCYIIECTBICHUHN COIMAIIbHOTO KOHTpois. Kpome Toro, obpaszoBanue, kak (hakTtop
BOCITPOM3BOJICTBA COLUAIBHO-NPO(ECCUOHATBHON CTPYKTYphI OOIIECTBA, SIBISETCS
OJTHUM W3 OCHOBHBIX U 3()(PEKTUBHBIX KaHAJIOB COMMAIIBHON MOOMIbHOCTH. KauecTBo
TPYJOBBIX PECYpCOB, a, CJEI0BATEIbHO, M COCTOSSHUE HKOHOMHUKH B IIEJIOM,
HAmpsIMYIO0 3aBUCSAT OT YpOBHS oOpa3zoBaHus. Takum o0OpazoM, MOAECPHUBHPYS
cucteMy oOpa3zoBanusi, SMoHUs cmorjia JOOUTHCA 3HAYUTENHHOTO MPOpHIBA B
skoHOMHUYeCcKO# cdepe. [ToaToMy ceroHs kauecTBEHHOE 0Opa30BaHUE BBHITOJHO HE
TOJIbKO YEJIOBEKY, KOTOPbI CTaHOBUTCS 0oJiee KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyJla, HO M OOIIECTBY B II€JIOM, TaK Kak oOecrneynuBaeT CTpaHy
BBICOKOKBTU(DUITUPOBAHHBIMU KaJpamu. Ot1o0 O3Ha4aeT MOBBIIICHUE
MPOU3BOAUTENILHOCTH TPY/la, BHEAPEHNUE HOBBIX TEXHOJOTUN U BBIXOJ Ha MEPEOBbIC
pyOexu O00IIECTBEHHOTO Pa3BUTHA.

Pa3Butne 00pa3zoBaHMs TMPOUCXOJUT B OYEHb CJIOKHOM  CHUTyallUH.
JlesiTenbHOCTh  00pA30BATENbHBIX YUPEXKACHUM JleCTaOMIn3upyercs (pakTopamu,
Cpeau KOTOPBIX OCHOBHBIMU SIBJISIFOTCSL:

— COLIMAJIBHO-D)KOHOMHYECKasi HECTAOMIBHOCTh B OOILIECTBE;

— OCTpasi HexBaTka ((JMHAHCOBBIX PECYPCOB B CBSI3U C KPU3UCOM B IKOHOMHUKE.

ManoyaoBieTBopuTebHOE (UHAHCUPOBAHUE SIBIISIETCS OJHOM W3 OCHOBHBIX
MPUYMH KPU3UCHOM CHUTyalluu B cucteMme oOpasoBaHusi. OCTpas HEXBaTKa CpPEJICTB
co3JaBaja PUCK TMOTEpPU JYYIIero, 4ro ObLJI0O U €CThb B CHCTEME OOpa30BaHUA.
[l'ocynapctBeHHble  00pa3oBaTeIbHBIC YUPESKICHUS OTKIIOYAIOTCA OT CHCTEM
KU3HEOOECTICYCHHSI B CBSI3M C OTCYTCTBHEM OFOJDKETHBIX CPEJCTB Ha OIUIaTy
OTOIUJICHUS, DJIEKTPOCHAOKEHHS U IPYTUX YCITYT.

OpHOM M3 OTIUYMUTENIBHBIX OCOOCHHOCTEW COBPEMEHHON 00pa30BaTeIbHOM
CUCTEMBl  SIBJISIETCSI TEPEXOJl OT TOCYJApCTBEHHOTO K  TOCYJIapCTBEHHO-
OOILIECTBEHHOMY  YIPABJICHUIO 00pa3oBaHHUEM. CyTtb rocyJapCcTBEHHO-
OOILIECTBEHHOI'O YMPAaBJIEHUS 3aKJII0YaeTcsi B OObEUHEHUN YCHIIMU TOCYyAapCTBa U
oOImiecTBa B pemieHuu rmpoodsiem odpasosanus [1, ¢. 115]. B cooTBeTcTBHM ¢ JaHHOU
MporpaMMoOi  TUTAaHUPYETCS  pa3padoTaTh  MEXaHU3Mbl  COBEPIICHCTBOBAHUS
B3aMMOJICUCTBUS U KOOPJWHAIMHK JACATEILHOCTH T'OCYJapCTBEHHBIX OPraHoB,
0o0BeIMHEHUN CUCTEMBI 00pa30BaHUS U OOIIECTBEHHBIX OPTAHU3AIUN MO PA3BUTHIO
CUCTEMBI 00pa30BaHUs KaK €IMHOTO KOMILJIEKCA.

PaccmarpuBast psn mpoOieM COBPEMEHHOTO 0O0pa3oBaHHUS XOTEIOCh Obl
CIeNIaTh BBIBOJ, O TOM, YTO MbI JIOJDKHBI aKTUBHO MCKaTh COBPEMEHHBIC COITMATBHO-
MearOrHYeCKue TEXHOJIOTHH JJIS Pa3BUTHSA oOpa3oBaHus. [IpexHsss TpaauluoHHas
MO3UIIUA — JKJIaTh YKa3aHWU CBEPXY CETOIHS, BEpOSATHO, HE cpaboraeTr. 3amada
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COCTOMT B TOM, YTOOBI HM3y4UTh NOTPEOHOCTH CYOBEKTOB 00pa30BaTEIHHOIO
npoliecca U co37aTh OJarONPHUATHBIC YCIOBUS ISl KX YIOBJICTBOPCHHSI.

Pemenne mpo01eMbl MMOBBITIICHUS KaueCcTBa 00pa30BaHuUsI, 0COOCHHO BBICIIICTO,
3aKJIF0YACTCS B aKTHBHOM ITOMCKE M BHEJIPCHHM WHHOBAIMOHHBIX (JOPM M METOIOB
oOydyeHus. DTO TMO3BOJSIET MPOBOJUTH OOyUYEHHME B HHTEPAKTUBHOM PEXKUME,
YBEIMYMBATh KOJUYCCTBO COMCKATEJCH BBICHIETO OOpa30BaHUs, 3aHUMAThCS
W3YYCHUEM  JINCHMIUIMHBI,  O0ydYaTb  METOAWKE  INPHOOPETEHUS  HOBBIX
COIMOJIOTUYECKHUX 3HAHUN, (OPMUPOBATH BaXKHBIC COIMAIIbHBIC HAaBBIKUA. BHEapeHME
HOBBIX METOJIOB M ()OPM pean3ariii y9eOHbIX KYpPCOB U CEMHHAPOB CTHMYJIUPYET
WHTEpPEC MOJIOAGKH K MPEAMETY, YTO OKa3bIBaeT BJIHMSHUE HA A(()EKTUBHOCTH €ro
YCBOCHUS, MPUBOJUT K PEIICHUIO yU4EeOHBIX 3a/lad B pEajIbHOW MPAKTUKE, SBIISCTCS
MOJICITbIO, TI0 AHAJIOTUH, WUMHTAINK, a 3HAYUT, YCTPAHSIET Pa3pbhlB B OTCYTCTBHH
MPAaKTUYECKUX  HABBIKOB Y  BBINYCKHUKOB,  TO3BOJSIET  OBITh  Oousee
KOHKYPEHTOCIIOCOOHBIM Ha COBPEMEHHOM PBHIHKE TPY/a.

OcHoBHBIMH  (OpMaMH  CaMOOpraHMU3alldd  Y4eOHOH  JeATEeIbHOCTH
coMCKaTele BwIciiero oOpazoBanus B BY3e sBIAOTCA TpaaullMOHHAs HAy4YHO-
HccleoBareNibckas padbora, 3ajlaHus MO0 TOJATOTOBKE K CEMHHAPCKUM 3aHSATHSIM,
KypcOBbI€ paOOThl M TMPOEKThI, paboTa CTYJIEHYECKOr0 HAy4yHOTO OOIIecTBa,
OakayaBpckue, MNPOohEeCCHOHAIBHBIE M MAruCTEPCKHUE aTTeCTallMOHHBIE PaOOTHI.
DddhexTuBHOM (GOPMON CaMOCTOSITEIBLHON pPaOOTHI CTYJCHTOB SBIAETCS Yy4eOHO-
HccleaoBaTeNbckas paboTa, KOTopas ClIoCOOCTBYET:

— aKTHBU3AIMH TTO3HABATEIHPHOU JIEATCILHOCTH, aKTyalu3allii W WHTETPAIluU
TEOPETHUCCKUX 3HAHUI M MCCIICIOBATEILCKUX YMEHHUM COMCKaTeNel 00pa3oBaHus;

— (hopMHpPOBaHNE HAYIHOTO MHUPOBO33PCHHUS,

— CHCTEMATHU3alMI0 HCCIIEAOBATEIbCKUX 3HAHUM W YMEHHH a TaK-kKe
(GOpPMHUPOBAHUIO  TEXHOJOTHYECKOTO  TMOAXOJa K  OpraHu3amuM  y4eOHO-
MTO3HABATEIILHON JIeATCIIbHOCTH,

—  ¢opMUpOBaHUIO  TPO(PECCHOHATILHOTO  CaMOOIPEACIICHUsT  OyIyIInX
CIEIUAJIICTOB.

BriBon. B 3akimroueHne XOTenoch MOAYEPKHYTh, UYTO HaIlla TJIaBHAs IEJb —
MHTEHCUBHO paboTaTh HaJl BCEMHU acTEKTaMHu COaJaHCHUPOBAHHOTO PA3BUTHS HAIIICH
cTtpanbl B cepe oOpazoBaHus. MbI TakKe CUUTaeM, YTO OBLIO OBI JIyYIlIE OTHIATh
npuoputeT TeM BY3am, xoTopeie pabOTarOT B PETrMOHE U COTPYAHHYAIOT C €ro
KPYMHEHIIMMH ~ KOMITAHWSIMH W TIPSATNPUATHIMHU, KOTOPBIE  TOJICPKUBAIOT
BBIITYCKHUKOB C WX HAYYHO-HCCIICOBATEIBCKUMH pa3pa0d0TKaMu, OOJBIIMHCTBO W3
KOTOPBIX YK€ CBSI3aHBI C OyAyImIMM MECTOM pabOThl MO MECTy TPOXUBAHUS WU
o0yueHus.

Jlureparypa
1. boysn VY. Breicuiee obpa3oBanue B mudpoByro smoxy. Mocksa: Uzn. Jlom Bricuieit
IIKOJIbI SKOHOMUKH, 2018. 224 ¢.
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IIJISIXU MOJOJAHHSA MPOBJIEM CYYACHOI OCBITH
B PEAJIISAAX CbOT'OAEHHA
Hecmopyxk H.A., k.neo.u., ooy.,
T'epacumenko K.A., 3006y8au suwoi oceimu 0py2o2o pigHs,
T'opniecvkuti iHcmumym iHO3eMHUX MO8
JIBH3 «/[onbacvkuii Oeparcagruil nedazoeiunuii ynigepcumemy, baxmym

OmHuM 3 HAWBaXJIMBIMIUX KPOKIB Y KHUTTI 1 OYyIb-AKOi JIOIWHUA €
OTPUMAaHHS CEPEIHbOI OCBITH. YMOBaMU HAOyTTS SKICHOI OCBITH € HE TUIBKU
CyMJIIHHE HaBYaHHA 31 CTOPOHM 3100yBayiB OCBITH, a W mpodeciiiHe HaaaHHSA
BHUCOKOSIKICHUX 3HaHb 31 CTOPOHU MEIaroriYHUX MEHEKEPIB.

CydacHa ocBitTa B YKpaiHi pO3BHBAETHCS, BIOCKOHATIOETHCA Ta MIAMAE€THCS
3MiHaM, aJjie BCE IIe HE € JIOCTATHbO KOHKYPEHTOCIPOMOKHOIO MOPIBHSHO 3 1HIIUMU
KpaiHamHu, Jic HaJlaHHS CePeIHbOI OCBITH € BUCOKOKBaJ1(DiKOBaHUM.

Cepen oOCHOBHHMX TpoOJieM, SIKI MOXKHa BHOKPEMHUTH €: BIJCYTHICTb
JIOCTaTHHOT'O TEXHIYHOTO OCHalIeHHs. OcOOJMBO SCKPAaBO MPOSIBISIETHCS MpoOieMa
HEOO013HAHOCTI Yy TEXHIYHUX MOJIMBOCTSIX B MEpioj] JUCTAHIIWHOTO HaBYaHHS.
['onoBHOIO TPOOJIEMOI0 € HEJOCTATHS OCHAIEHICTh TEXHIYHUMH 3ac00aMu
HaBUaHHSA, W0 3aCTOCOBYIOTHCS Y HaBYAJIbHO-BUXOBHOMY IIPOIIECI 3 METOIO
IT1JIBUIIICHHS HOTO €(peKTUBHOCTI.

Ko mpu cTamioHapHOMY MPOBEJEHHI YPOKIB Yy IIKOJI BYUTENS MOXYTh
BUKOPUCTOBYBAaTU 3BUYHI METOAM BUKIAJAHHSI, TO B TMEpioJ AUCTAHIIMHOTO
HaBUYaHHA 3 SBJSIOTHCS MEPEIIKOAU y BUIJIAMI BIJICYTHOCTI JOCTaTHBOI KUIBKOCTI
HOYTOYKIB Ta MPOEKTOpiB. Uepe3 1ie MOPYIIYEThCS 3BUYHUM PO3KJIAJ] HABYAIBHUX
3aHSTh, 1110 € HE3PYYHUM HE TUIbKHU JIJIs 3100yBaviB OCBITH, aJie ¥ JIsl eIaroriyHux
MeHekepiB. HexBaTka TEXHIYHOTO OCHAILEHHS BIUIMBAE 1 HAa MOMJIMBUW PIBEHb
BHUKJIAJaHHS MPEIMETIB, OCOOJMBO TaMm, JIe TakKa TEXHIYHA IMATPUMKA IPOCTO
HeoOXxigHa. Hampukiman, BUKIamaHHS 1HO3EMHHUX MOB, JI€ OJHHM 3 METOJIB €
HAOYHICTh Ta Bifieo — MeTo. [Ipo 1o npobreMy He Tpeba 3aMOBUYBATH, & BUHOCHUTH
MPUBCEIIOHO Ta TMOYMHATH BUPINIYBAaTU W UIYKaTH NUIAXHU, SKI OyayTh OUIBII
e(eKTUBHUMU, HI’K BOHH € 3apa3s.

OpHum 3 pilIeHb TAaKOi MPOOJIEeMH € 3alydeHHsI (piHAHCYBaHHS JEP3KaBoOIo,
3allydeHHsI Oprafi3alliid, ki MOXYTh HajaTH (iHAHCYBaHHA, MOJAHHS Ta Y4acTh Y
rpaHTax Tomo. [lepenkoaoro A SKiCHOTO BHUKJIQJIaHHS HAaBYAJILHOTO MaTepiany 3a
JOTIOMOTOK0 TEXHIYHMX 3ac001B HaBYaHHS € W HEBMIHHS MpalloBaTH 3 CaMUMH
3acobamu Ta mporpamamu. Ilemaroru, siKi MaroOTh MOBXHUM BIK, HE 3aBXKIU
CIIPOMOXHI MpaioBaTd 3 HUMH. [I[pUUnHOI0 MOXKE CIyryBaTM HE TUIBKU BIK, a U
BIJICYTHICTh BMOTHMBOBAHOCTI /IS HaBYaHHS, BHBYCHHS YOTOCh HOBOTO, aJie, 5K
B1JIOMO, MU, MEHE[P)KEPU OCBITH, IOBUHHI Ta CIIPOMO>KHI HABYATUCS Ta PO3BUBATHCS
BIIPOJIOBXK YChOTO JKUTTS. PilmIeHHsIM Takoi mpoOiieMH MOXeE CIIyT'yBaTH HaJlaHHS
3HaYyHO OUIBIIOI KUIBKOCTI OE3KOIITOBHUX KYpPCIB, /i€ IeaaroriB OyJqyTh HaBYaTH
BUKOPHCTOBYBATH y CBOiM BUKJIAAAIBKIN MISIIHOCTI Cy4acHI TEXHOJIOT1i HABYaHHSI.

Ha skicTb OCBITM MO3HAYA€THCSI HE TIIBKM OOMEXEHICTh B 3aCTOCYBaHHI
Cy4aCHHMX OCBITHIX TEXHOJOTIHM, a ¥ BIACYTHICTh 3a0e3ledyeHHs 37100yBayiB OCBITU
MiIpYYHUKaMH. 3  TakO TNPOOJIEMOI0 CTHUKAIOTHCA HE TIIBKA  CUIBCHKI
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3araJbHOOCBITHI 3aKJIau OCBITH, a ¥ MIChKI MKOJU. TakoX 3HAYHOIO MPOOIEMOIO €
BIJICYTHICTh OakaHHs OaThKIB BKJAJaTH TpoIll B HaBYaHHSA CBOIX JITEH, SKI HE
0ayaTh CEHCy KyIyBaTH iM pi3HOMaHITHI J0JAaTKOBI OCBITHI BuJaHHs. Hampukian,
po0OoUl 30IIMTH, Kl JIOJAIOTHCSA JI0 OCHOBHOTO TIJIPYYHMKA, SKI 3aTBEP/KCHHI
MiHicTepcTBOM OCBITH 1 Hayku VYKpainu. Buxomom 3 Takoi mpoOiemMu € abo
JOJIydeHHS JI0 IOTO MIChKHX (OHIIB, ab00 MPOBEICHHS T0JaTKOBUX 300pIB 3
O0aTpkaMH, Ha SAKUX Tpeba JeTaIbHO OOTOBOPIOBATH — JUII YOTO caMe MOTpiOHI
KOIITH.

BaxxnuBicTh BMOTHBOBAHOCTI B HaBUYAIBHIN MISUTBHOCTI 31 CTOPOHU MOJIOJI €
OJTHUM 3 KJTFOYOBHUX KPHUTEPIiB YCIINTHOTO OBOJIOMIHHS 3aC00aMHu TisITEHOCTI.

Ha npeBenukwii xaib, y OUIBIIOCTI MAPOCTAIOYOrO MOKOIIHHS 3apa3 BiICYTHS
111 MOTUBAIlisl. MU HE Ka)KeMO PO CTapIly MIKOTY, /1€ CTAPIIOKIACHUKH TOYNHAIOTh
BHU3HAUATUCS 3 MailOyTHBOIO mMpodeciero, oOMpaTH BHINI HABYAJIbHI 3aKJIagud Ta
OPUAUIATH OLIBITY yBary HaBUYaHHIO Ta JUCITUILIIHAM, OBOJIOAIHHS SIKUMH JTO3BOJIUTH
YCHIIIHO 37aTH  30BHINIHE HE3aJie)KHE OI[IHIOBaHHS. SIKIIO MM TOTJISIHEMO Ha
CEPENIHIO JIAaHKY IIKOJISIPIB, TO MEpe]] HAMU MPEJCTaHEe 30BCIM HE paiy’KHa KapTHHA.
VY G1ab110CTI 3100yBaviB OCBITH MTOBHICTIO BICYTHS MOTHBAIIiS 0 HABYAHHS, a JICSAKI
3 HUX HE HABYEH1 BUUTHUCH.

Jlnst cydacHUX IIKOJISIpIB IIKOJA HE 3HAXOAUTHCA B MPIOPUTETI. Takum
pe3yNbTaToOM €, Ha Halry AyMKy, Oarato ¢axrtopis. Ilepir 3a Bce, 11e 6aThbKH, 5IK1 HE
3aIlikaBJeHl B MPUIIJICHHI IOCTaTHhOI yBaru cBOiM AiTsAM. OCBiTa AUTHUHU MOBUHHA
MIPOXOJUTH HE TUTBKH 31 CTOPOHU IIKUIBHUX 3aKJIAJIIB OCBITH, a il 31 CTOPOHU OATHKIB.
BiacytHicTe MOTHBaIii 10 HaBYaHHS YacTO BeAE€ JO CTIMKOI HEYCHIIIHOCTI 1
IHTEJIEKTyaJIbHOI TACUBHOCTI. SIKILIO paHillie B TaKy KaTEropito AiTed NOTparuisuiv, B
OCHOBHOMY, IMIJIITKA — B 3B'A3KY 3 MEPEXITHUM IEPIOOM, TO TEIEP Taka MpoodiieMa
3 SIBJSIETHCS 1 B TTIOYATKOBIM IIKOJTI.

[amuM dakTopoM € HemopoOKa 31 CTOPOHM BHKJIaada. Sk BiIOMO, MOTHBAIIIs
Ta Kara JI0 HaBYaHHS HAMpsMy 3aJeXKUTh BiJl aTMochepH, sika GOpMYEThCS HA YpPOITi,
B1Jl CIOCO0Y Ta METO/Y HaJlaHHs MaTepianxy 3700yBadaM OCBITU Ta BiJl aKTyaJIbHOCTI
3HaHb. OCBITAHM HE PO3YMIIOTH IS 4YOTO iM TMOTPIOHO BHUBYATH TOW UM I1HIIMMA
IpeaMeT, a MOTHBAIllS OI[IHKaMHU JIi€ HEe Ha BCIX IMUIITKIB OJHAKOBO, TOMY TaKe
CylepewInBe MUTAHHS, K BCEJUTH MOTHBAIIIO B MOJIOJb € JOCTATHHO BCEOIYHUM.
HaiinermuM pimeHHsIM Takoi MOpoOJeMU € 3akJIageHHsS MOTHBIB Ta IJIed [0
YCHIITHOrO HaBYaHHS 1ie 3Majnedky. CKIagHIIow npobiemMa crae, Kojau e AUTHHA
MIJJIITKOBOTO BiKy. B 1IbOMy BUNAAKy AOJTy4YaTUCA 10 L€l MPOOJIeMU MOTPIOHO Y
TaHJeMl «0aTbKkH — negaroruy». TUIbKK NpU COUIBHIA poOOTI € Hafls Ha MO3UTUBHUMN
pe3ynbTart.

BucHoBok. OTxe, B YKpaiHCBhKHUX IIKOJAX 1€ € HEBUpILIEHI MpoOjemu, sKi
CTalOTh TEPEIIKOJIOI0 OCBITYCHOCTI MaWOyTHOTO KaJpOBOTO Ta HAyKOBOTO
MOTEHITIaTy OpraHi3aiiii Ta BUpOOHUIITB. Tpeda He 3BOJIKATH, a NIYKATH HUIIXH 1X
nojosianHsA. Jlumie B 1bOMy BUIAAKY OCBiTa Oyle NMPUHOCUTH Oa)kaHl, B peajisix
ChOTOZICHHS, pe3ynbTat. s mporo Tpeba OayuTH ¥ HENONIKHA, a HE TUIbKA
MO3UTHBHI 3MIHHU, SKUX B YKPaiHCBKIM OCBITI 3Ha4HAa KUIBKICTh. 3aBXau Tpeda
MIparHyTH J0 BJIOCKOHAJICHHS Ta CAMOB/IOCKOHATICHHSI!
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3ACTOCYBAHHSA TEXHIK TAMUM-MEHE/KMEHTY SIK CIIOCIB
MOJIOJJAHHS ITPOKPACTUHAIII
Hecmopyxk H.A., k.neo.u., ooy.,
Jlanoixk A.O., 3000y8au suwoi oceimu 0py2020 pieHs,
T'opniecvkuti iHcmumym iHO3eMHUX MO8
JIBH3 «/[onbacvkuii 0Oeparcagrnuil nedazoeiunuil ynigepcumemy, baxmym

Koxen HOBHII J€Hb — HOBHMM BHUKIMK Aisi KoxkHoro, 2020 p. mpuHic
HOBOBBEJICHHS B Halll JKUTTA. Temep BiJ BOJIOAIHHS TEXHIYHUMH HABUIKAMU
3aJeKUTh HE JIMIIE Hallla TBopya cdepa KHUTTH, aje i yci iHmi. HaBganns, podora,
pO3Baru — Terep yciM UM MU 3aiiMaeMoCh BioMa. Yacy HadueOTo cTano OuTbIie, aie
Ternep BCTUTAEMO 3HAYHO MEHIIE. YCl MU CTald 3apyyHUKaMu CBOIX OakaHb, a B
nepIry Yepry JiHi, ado sk i1 Ha3uBalOTh y MCUXOJOTIUHIN chepi — mpoKkpacTUHAILI.

Temi «IIpokpacTuHalliss» TPUCBIUYCHO BEJIMKA KUIBKICTh JOCTIIKEHB, X0U 1 HE
ICHy€ €IUHOTO YHI(IKOBAaHOTO BU3HAYEHHS JAHOTO TEPMIHY, MPOTE KOXKEH 13
JTOCHITHUKIB Tiakpeciioe — «lIpokpacTuHaliiss 1€ Tmpolec IiJIeHANPaBIeHOTO
BigkIaganus crpas Ha notimy (Crin [ipe, Jlet Yin, Kosunin Cepriit, [Tamagino) [1,
4, 5].

Komu Mm po3yMieMo 1 BMOBJISIEMO ceO€ BIJKIACTH BHUKOHAHHS OyIb-SKO1
crpaBH, abo 3ajadil — 1€ 03HaYae, 10 MU POKPACTUHYEMO.

Komu Mu po3yMieMo 1 BMOBISIEMO ce0€ BIAKIACTH BUKOHAHHS OyAb-gKO1
cripaBu, a0o0 3ajayi — 1€ O3HA4ae€, 10 MU MPOKPACTUHYEMO. 3aMiCTh TOTO, 100
3alHATUCH IIMCHO BAXKJIMBUM 3aHATTSAM, MOYMHAEMO CUIITH Y COIIAIbBHUX MEpPEkKax,
JUBUTHUCA CEplajid, TPAEMO B KOMII FOTEPHI ITpH, TPHUOUPAEMO, MOJIMUBAEMO KBITH,
rOTYeEMO 1Ky (HaBITh, SIKILIO HAIl XOJIOAWIBHHUK BJKE 3alIOBHEHMI ), B1IBOJIKAEMOCH Ha
kaBy. [li3HilIE 3 NPUYMHKU CaMOiCTBAa BUHUKAE MOYYTTS O€3MOPaJHOCTI 1 3HOBY MU
MOBEPTAEMOCH JI0 MPOKPACTUHYBAHHSI.

TakuMm YMHOM, I1ppPAIIOHANBHICTG TOBEIIHKH 1 PO3YMIHHS HEraTUBHUX
HACJIKIB OCHOBHI O3HAKH, SIKI CYIPOBOJIKYIOTh MPOKpacTHHaIlit0. bopotucs 3 mum
MO’Ha, BUKOPUCTOBYIOUM MPUHOMH TaliM-MEHEI)KMEHTY Ta IiJABUIIYIOUM BIACHY
BMOTHBOBAHICTb 10 Aii [3, ¢.74].

CrpoOyiiTe TOTPUMYBATUCh TaKWX MPABHWI JJIS TOTO, 1100 3MEHIIUTH BIUIUB
MPOKPACTUHAIIII:

1. Meton «Koneco GanaHCy KUTTS».

Jlnst Toro, mo6 JOCATHYTH KUTTEBOTO OanaHCy y KUTTI, HEOOX1AHO IPUBECTH
BCl chepu IKUTTENSIBHOCTI y opranizoBaHud unan. Lleir Merox Ao3BoJise
MpPOAHANI3YBaTH 1 BIOPSAKYBaTH BiacHe KUTTA. HeoOxigHO po3apyKyBaTu
KapTUHKY-ITA0JIOH 1 3allOBHUTH HOTO Bpy4YHY, a00 pO3paxyBaTh «KOJIECO» OHJIAiH
[2]. Koso po3ouBaemo Ha 8 cekiii, HeMoB Tiity. KoskeH cexTop - omHa chepa KUTTA.
Moxere BuOpatm cBoi, abo0 Ti, mo 3amporoHoBaHi. OIIHIOETE IOTOYHHH CTaH
koxHOT cdepu Bix 1 mo 10 6anis (1 - xxax, 10 - Bce uynoBo). 1 - Bcepenuni kona, 10 -
Ha 30BHIIIHBOMY KOJIi. Y MIJICYMKY, OTPUMYETE KOJIECO KUTTEBOTO OallaHCy Balloro
KUTTSL.

2. Posznounite Bectu «ll{ogeHHNK CIipaBy.
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[TnanyiiTe KOKEH CBii I€HB, TPOKUIATHCS 3paHKy Oyje JIerIie, Ko B TeOe €
MeTa, He 3Ba)kalouMu Ha Te, OyaHId 1ie AeHb, a00 BUXIAHUI. 3aBAaHHS MTOBUHHI OyTH
9iTKO c(opMyiIbOBaHi, KOpPOTKI Ta JAKOHIYHI, a iX KUIBKICTb HE IIOBUHHA
NepeBUINyBaTH 5, B ijeani Iie 2-3 3aBJaHHS Ha JIeHb. AJpKe BaM IOTIM Oyje
NpUEMHIIIE TyMaTH, [0 BM BUKOHAJIM BCE, 10 3allJIaHyBaJld, a HE MPOJOBKYBATU
KOpUTH cebe 3a Ti, sIKi BU HE BCTUIJIM 3pOOUTH. [HKOJM TOJIOBHY METY CKJIaJHO
JOCSITTH, aJK€ BOHA CKJIAJAETHCS 3 sy MaJEeHbKUX 3a7ad Ha SIKI TeX MOTPIOHO
BUTPATUTH HEMaTy 4Yacy. TOX BUKOPHUCTOBYIOUM TMPHUHIIUIT PO3AUICHHS, BU X0 1
MOBIJILHO, aJie BIIEBHEHO JOCSITHETE MOCTaBICHOI METH.

3. Bizyamizyiite cBOIO Mpito.

3a manuMu 0araThOX JOCTIIKEHB, T1 JIIOMU, SIKI YITKO YCBIJOMITIOBAIN CBOIO
OCTaTOYHY LiJb, Ta MOMICTHJIM MAJIOHOK-CUMBOJ Ha IMOMITHE MiCII€ YacTille 3a
THIIINX JOCSTANH ii, 1 MEHIIIE MPOKPACTUHYBAIH.

BucnoBku. [Ipokpactunaliito He MOKHa MPUPIBHIOBATH JI0 JIIHOIIIB, a/kKe 3a
CBOE€I0 CTPYKTYPOIO II¢ OUIBIN TIMOOKHH IPOIEC, B OCHOBI SIKOTO JieXkaTh 0a30Bi
KOHCTPYKTH TICHXIKH, SIKI CHOPMYBAJIMCh y JIOJUHHA B TIpolect 0aratoBiKOBOT
eBouMOIli. PO3BUTOK TCHUXOJOTIYHOT HAYKW JOMOMAra€e MOJOJIATH HOro 3yCHILISIM
BJIACHOI BOJI, TIJBHMINYIOYM BMOTHBOBAHICTh JIOJUHM 1 11 YCBIJOMIJICHOCTI
HEOOX1THOCTI 110 Miid. HeMoxJIMBO MpocTo HEe MOoMivaTH HasiBHICTh (PEHOMEHY, aJiKe
BIH TMPU3BOJAUTH JO OUIBII  TIMOOKMX  (pycTpalliiHuX  MpOIECiB,  SKi
CYHpPOBOJIKYIOThCS TOYYTTSAM BJIACHOI Oe3mopagHocTi 1 camoincta. [lizHime
PO3YMIIOYH, IO KUTTS IPOXOAUTH MOB3 T€OE, Yepe3 BJIIACHY O€3AISTIbHICTD JIFOIH, K1
CTpaXJaloTh MPOKPACTUHALIIEI PU3UKYIOTh HaI0aTH OUIbII TIIMOOKI MCUXOJOT14HI
mpoOJIeMH, BIOPATHCHh 3 SKUMH Oyae BKe Ckiaaadime. | HaBMmaku, SIKIOO MH
BIIYYBA€EMO, [0 MU KEPYEMO BIIACHUM YKUTTSIM, IMOBUIBHO, aJieé BIPHO MPOCYBAEMOCH
70 BJIACHOI METH, MIOJCHHO BUKOHYIOYHM IIOCTaBJICHI HAMM CaMHUMH 3aBJIaHHS —
BIIYYBAEMO 3aJI0OBOJICHHS 3aBJISIKM TOPMOHY panocTi (modamin), KU BUILISE HAII
MO30K, HEMOB OHM CXBaJIIOIOYM Hally MOBEAIHKY. Pa3oM 3 1M Halie >XUTTA
MEPETBOPIOETHCS B HACHMYEHE MOAISIMU TUIAX, SIKUM MU TUIIaeMoch. | mam’sitaiite,
HIXTO HE 3MYCUTH 1 HE ITOBXAaTUME BacC JI0 BaIloi Mpii, OKpIM Bac CaMuX.
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METOJOJOI'TYHI ACHEKTU AKTUBI3ALIII HABYAHHSA
OYHAAMEHTAJBHUM JIUCIHHUIIJITHAM
Cepeicnxo JI.I'., k.neo.u., ooy.
JIBH3 «/[oneybkuil HayioHaIbHUU mexHiuHul yHigepcumemy, [10kpo6cvbk

VY cmpaBl MoAaNblIOr0 MIABUIICHHS SKOCTI BHUKJIQJaHHS (YyHIAMEHTATbHUX
JTUCIUIUIIH BEJIMKY POJIb BIAITPAlOTh aKTUBI3AIlIS MI3HABAJIBHOI 1SIBHOCTI CTYJICHTIB
1 IepeTBOPEHHSI OTPUMAHUX 3HAaHb B TNIMOOKI 0COOUCTI IEPEKOHAHHSI.

Han3BuyaitHO BaXKJIMBO TP I[bOMY 3a0€3MEYUTH Ha HABYAIbHUX 3aHATTAX
JIE€BY TBOPUY pOOOTY CTYACHTIB, JOMaralOuvch BiJi HUX CaMOCTIMHOCTI CYI)KCHD,
BMIHHS aHaATI3yBaTH JOCIIIKyBaH1 SBUIIA Ta TPOLIECH.

Kadenpa Buioi MaremaTuku 1 G13UKH HAIIOTO YHIBEPCUTETY BPAXOBYE Y CBOIM
JISUTBHOCTI, 10 CaMOCTIMHE TBOpYE OCMMCIIEHHS MPOTrpaMHOr0 Marepiany KOXKHUM
CTYJCHTOM € Ba)KJIMBOIO CKJIaJI0BOI0 YACTMHOIO HABYAJIHHO-BUXOBHOTO IpOIIECy. 3a
OCTaHHI1 pOKHU Ha Kadeapi 3M1MCHEH] MPAKTUYHI 3aX0/, CIPSIMOBAHI Ha MiABUILICHHS
€(eKTUBHOCTI BCIX BHUJIB HaBYAJIbHHUX 3aHSATH 1 PO3BUTOK II3HABAJIBHOI aKTUBHOCTI
CTYJI€HTIB, II0 HABYAIOTHCS AUCHUIUIIHAM (PI3UKO-MAaTEMAaTUYHOTO HampsMKy. B
bOMY IUIaHI MEPEeryiiHyTI Ta MOJEpHI30BaHl BCcl poOodYl MpOrpamu, HaBYAIBHO-
METOJMYHI KOMILJIEKCH, METOJIMYHI BKa31BKU CTYJI€HTaM, CTPYKTYPHO-JIOT14HI CXEMH
Ta TEXHOJIOT14YHI [IJIaH-KapTH JIEKI1H, Ta00OpaTOPHUX Ta MPAKTUYHUX 3aHATh, TOPSIIOK
HAIMCAHHs Ta 3aXUCTy HUMHU KypCOBHX, pedepaTUBHUX, Ta0OPaATOPHUX POOIT TOIIO.
JlaBHO Ha Kadeapi BOPOBAHKYETHCS TPOOJIEMHHI METO]T HABYAHHSI, BUTOTOBJISIOTHCS
METOJMYHI PEKOMEHJAlli JO BUKOPHCTAHHS B HaBYAJIBHOMY HPOLECI 3BYKOBHX,
ONTHYHUX, JUCTAHIINHUX Ta EKPaHHUX (MYJbTUMEIIMHHUX) 3ac001B HaBYaHHS
(0co0nMBO y MOTOYHOMY pOL, MOB’S3aHOMY 3 IMEBHUX NPUYUH 3 JAUCTAHLIMHUM
HaBYaHHSIM).

[IpoBiAHOIO JIaHKOIO B HABYaJIbHOMY IMPOILIECi, SIK BIIOMO, € JeKuUisd. Tomy
0COOJIMBY yBary MM 3BEpPTaEMO Ha Te, MO0 JCKIl OyJd HaCHYEHI TEOPETUYHHUMH
dbyHIaMEHTAIPHUMU Ta COIIOJOTIYHMMH TIOJIOKEHHSIMH, SKI HAaBYAIOTh CTYACHTIB
0aunTH TPUYMHHO-HACTIAKOBI 3B'SI3KM SIBUII, aHAJI3yBaTH iX, POOUTH BIJTOBIJIHI
BUCHOBKHU. Y JICKIIHHOMY MaTepiaji BEJIMKE MICII€ BIABOJAUTHCS PO3'SICHEHHIO
MOHATIHHOTO amapary JOCHiIKYyBaHOI TEMH, 3B'A3KYy TEOPETHYHHUX TOJOXKEHb 3
KUTTSAM, TMPAKTUKOK, BUPOOHUUTBOM Ta HACTYMHOI MNPOQECIHHO HiSIbHICTIO
ManOyTHIX (paxiBIIiB.

Mu Hamaraemocs JOCSTTH PAIiOHAJBHOTO BUKOPUCTAHHS Ha 3aHATTAX
MpOOJIEMHOr0 METOAY HaBYAHHS. Y JIEKLISIX BUAUISIIOTHCA BY3J10B1 MPOOJIEMH, aHaI3
SAKUX JIO3BOJISIE YCBIJJOMHTH 3aKOHOMIPHOCTI TEXHOJIOTTYHOTO PO3BUTKY TMEBHOI
HayK{, MPUYUHHY OOYMOBIICHICTh HAWBXJIMBIIMIUX SBHIN 1 TOMIA HE TIUIbKU
comanbHOTO KUTTS. Ile pgomomarae B JOTIYHIM  ITOCIIJOBHOCTI  BHUKJIACTH
BIJINOBIJIHANA MTPOTpaMHUI MaTepiall.

3HaYHO AaKTHUBI3Y€ TI3HABAJIbHY JAISUIBHICTD CTYACHTIB CTBOPEHHS Ha
JEKIIIHHUX 3aHATTAX MPOOJIEeMHUX CUTYAIllH, 10 CIIOHYKAIOTh CTYJICHTIB 0 TBOPUOTO
mucienHs. [IpakThka mokasye, 10 Taki MUTAaHHS CIOHYKAIOTh CTYICHTIB THOIIE
OCMHCIIIOBATH HaBUYaJIbHY 1H(GOpPMAIIiIO, BYaTh iX 3ICTABIIATH Ta aHANI3yBaTH (PaKTH,
MPHUCKOPIOIOTH TIporiec (hOpMyBaHHS TBOPYOTO MHCIEHHS. MU MepeKOHAIUCs, 0
PO3BUTKY Mi3HABAIBHOI aKTUBHOCTI CTYJIEHTIB CHPUSIOTH A00pe MpOoayMaHi MUTAHHS
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npoOiemMHoro xapaktepy. [Ipy 1mbOMy BOHHM TIOBMHHI HE TUIBKM TPHUITYCKATH
pPENpOAYKTHBHE BIATBOPEHHS MPOUYMTAHOI JiTepaTypd, a i 3ale3meuyBaTu
JOCIITHUIBKUH, MOUTYKOBUHM MIIX1A 10 AOCTIIKYBaHHUX MOJIOXKEHb. MU Mparaemo J10
TOTO, MO0 CTYJIEHTH B CBOIX BHUCTYNAaX PO3KPHUBAIM MPIYUHO-HACIHIJIKOBI 3B'SI3KU
MOJIM, SIBUI, 3aKOHIB, a TaKOX, BHCIIOBJICHE CY/KEHHS JIOTIYHO JOBOIMIA Ta
apryMEHTYBaJIH.

Ha koXXHy CKIaJoBy TeMy Maiike 3 YCIX JUCHUIUIIH, SIKI BUKIAAIOThCS Ha
kadenpi, CKIaneHO TNPUONM3HUNA TEpeNlik HaBYAIbHUX MPOOJIEMHHUX MHUTaHb.
Busnayaroun 3aBgaHHST Ha KOXKEH YEpProBUM ceMiHap, BHUKIAIad IMPOIOHYE
CTYJIEHTaM JIJIsi CAMOCTIHHOTO OCMHCIICHHS JIBa-TPU TaKUX MHUTAaHHs. BiamoBicTu Ha
HUX HEMOKJIMBO 0€3 MIMOOKOT0 3HAHHSA CYTHOCTI MPOOJIEMHU, YCTAaHOBJICHHS 3B'SI3KIB
M1X 1 YaCTUHAMHU.

3po3yMisio, TOIIYKH BIJAMOBIJIEH Ha 11 MUTAaHHSA NEpea ceMiHapoM, OOMiH
AyMKaM# 0€3MOCepeHbO Ha 3aHATTSIX, AKTHUBI3YIOTh PO3YMOBY NisUTbHICTH CTYACHTIB,
10, B KIHIIEBOMY pPaxyHKY, BEJ€ J0 TOTIMOJICHOTO BUBUCHHS MTEBHOI TEMH, 3MYIITY€E
CTYJICHTIB BHBYAaTH JOJATKOBY HAyKOBY, a TakKOoX Mpo¢eciiHO COpSIMOBaHY
JiTeparypy.

JieBuM 3aco000M 1HTEHCH(IKAIli HABYAJIIBHOTO MPOIECY, MOJIMIIEHHIO SIKOCTI
BUKJIQJIaHHSI € KOMIUIEKCHE BUKOPUCTaHHS TeXHIYHUX 3aco0iB HaBuyaHHs (T3H) Ta
cydacHnx iHdopmaniiianx Texsomnoriii (IT). Ix 3acTocyBaHHS 3HAYHO PO3IIMPIOE
MOXJIMBOCTI BHKJaJadya B OCBITJICHHI HaBYaJIbHOTO Marepiaiy, MiJICHIIOE 1HTEPEC
CTYJIEHTIB JI0 TpeaMera, iX IMi3HABaJbHY aKTUBHICTh. Ha Hamii kadeapi B
cepenHboMy Osn3bko 60% HaBUYaIbHUX 3aHATH IMPOBOAATHCS 13 3aCTOCYBaHHSIM
TEXHIYHUX 3ac00iB HaBYaHH (B MOTOYHOMY ceMecTpi — 100%).

MeTtoauyHi BKa3iBKM 10 BUKOHAHHS CaMOCTIMHOI poOOTH TaKOX HAIllJICHI Ha
CaMOCTIIHUH MOUIYK HE0OX11HOi 1H(popMaiiii. BukoprctoByeMo MU i 1HIMBIAyaIbHI
3apaaHHs. [Ipy 11bOMy, CTYIEHTH TIOBHHHI 3HAWTH Ta 3aHOTYBAaTH 3 PEKOMEHOBAHO1
JTEpaTypu BHU3HAYEHHS OKPEMHX TIOHATh, CKJIAJAlOTh PO3TOPHYTI TUIAHU
JOCIIKYBaHUX TJ1aB 1 PO3/UIIB MEPIIOKEPE, K JOMAITHBOTO 3aBJIaHHS, TUCHMOBO
BIIMOBIAIOTh HA OKpeMi TMWTaHHS, 3a PEKOMEHAIIEI0 BUKJAJaya YHUTAIOTh
MOMyJISipHI  CTarTi, Opomrypu. TuM, XTO TPOSBISE TMiJBUIICHUNA I1HTEpPEC 0
pPO3IIIAIAEMUX TUTaHb, BUKJIAJA4 PAJUTh O3HAMOMUTUCS 3 OKPEMUMHU PO3ALIAMHU
MOHOrpaIYHUX JIOCHIKEHb, MIAIOpaTh CTATUCTUYHI MaTepiajid; MPOIOHYE
IIITOTYBAaTH TIEBHI OBIIOMJICHHS a00 TE3M CTATTI.

PoGoTa, cnpsiMoBaHa Ha aKTHBI3AIlIO IMI3HABAJIBHOI JISUIBHOCTI CTYJICHTIB,
MIPUHOCHUTH TIO3UTHBHI pe3yJabTaTH. 3HAHHS CTYACHTIB TIEPETBOPIOIOTHCA B IX
0COOHUCTI TEpEeKOHAHHS. Y CTYACHTIB PO3BUBAETLCS 1HTEPEC N0 MEBHOI HAYKH Ta
KUTTS B3arajli, BOHM TIIOCTyNOBO HaOyBalOTh 3HAHHS, BMIHHS Ta HaBUYKU
3aCTOCOBYBAaTH TEOPETHYHI IOJOKEHHA B MOBCAKICHHOMY >KUTTI Ta MaWOyTHIH
npodeciiiHiil AisIBHOCTI.

Jliteparypa
1. 3aransna ncuxomnoris: [Tiapyunnk / Ckpunuenko O.B., lonunceka JI.B., Oroponniituyk
3.B. Ta in. — K.: JIn6igs, 2005. — 464 c.
2. JInukiBceka . M. IHHOBaIiiHI ITemaroriydi TexHoorii: Hasu. moci6. — K.: AkageMBuaas,
2004. - 352 c.
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HIJIAXHW NOJOJAHHA HEYCHIIHOCTI 3JIOBYBAYIB BULLOI
OCBITH
Lxyponam M IO., k.¢hin.n., ooy.,
Hecmopyxk M.C., 3006y8ay suwoi oceimu,
T'opniecvkuti iHcmumym iHO3eMHUX MO8
JIBH3 «/[onbacvkuii 0Oeparcagrnuil nedazoeiunuii ynigepcumemy, baxmym

VY 3aknajl OCBITH IOBHHEH 3JIMCHIOBATHCS TAKWM ITJAX1J A0 HABYAHHS, SKHM
J03BOJIsI€ 3700yBavyaM OCBITH 3MIHMTH CTaBJICHHS 0 ITi€1 TISJIBHOCTI, PO3KPUTHUCS 1
cTaTu ycmimHuM. [IpUYMHKM HEYCHIIIHOCTI JIeKaThb HAa CTHKY JBOX CKJIQJIOBUX:
0COOJIMBOCTEM TiJIITKAa 1 oOcoOmuBocTe 3akiamy ocBity. lllykatu npudyuny
HEYCIHIIIHOCTI TIJILKK B caMOMy 3700yBaueBl OCBITH 0e3riy370. Hu3bka ycHinHiCcTh
IiJJTiTKA MOXe OyTH TMOB'si3aHa 3 THUM, IO MBHUAKICTh MPOTIKAHHSA TNCUXIYHUX
mporieciB 3/100yBaya OCBITH 1 BHKJIajJada He 30iraeTbcs. | 11e Moke MPUBECTH 0
MIOCTYIIOBOT'O BIJICTABaHHS B HAaBUaHHI, IEPETBOPEHHS B «JIBIEUHHKa». 3BIACH, TpeOa
BUYUTU MOJIOJb BYUTHUCS: HaBYaTH ONEpALisiM aHali3y, CHHTE3y, IOPIBHIAHHS,
y3arajibHEHHs, Kjlacu(ikalii, po3BUBaTH y HUX 3[aTHICTh JI0 3/IICHEHHS SIK TBOPYOI,
TaK 1 HAQyKOBOi pO3yMOBOI JIISNTBHOCTI.

3n100yBadi OCBITH, SIKI MalOTh BHCOKY 3[aTHICTh JO HaBYaHHS, OMAHOBYIOTh
MpuiioMaMi HaBYaHHS CaMOCTINHO, B MPOIEC] HABYAJIBHOI IISJIBHOCTI. A MIJIITKH,
K1 MalTh HU3bKY 3JAaTHICTh [0 HaBYaHHS, TOOTO, MOTEHIINHI «HEYCHIIIHI,
CaMOCTIIHO IIUMH TIPUIOMaMH OBOJIOJIITH HE MOXKYTh. | sikpa3 iM-To 1 moTpiOHO, 1100
iX BUWJIM HE CTUIBKM 3MICTY CamMoro MpeaMeTra, CKUIbKH TOMY, SIK IIUM 3MICTOM
OBOJIOJIITH.

[Ipodecionanu cepeaHbOi Ta BHUIOI OCBITM 4YacTO CTUKAKOThCA  3i
CTapIIOKJIAaCHUKAMH ab0 CTyJeHTaMH, SKI TaK OOSATbCS MPOBAIUTH ICIUT abo
3aBJaHHS, 110, BPEHITI-pElIT, CaM CTpax, a HEe CKJIAQJHICTh 3aBJaHHS, 3aBa)¥a€ iM
JIOCATTH CBOIX aKaJeMIYHUX LIUIEH.

Crpax HeBaaui. Ha BiniMiHY BiJl KOHKpeTHOI (o011 (Hanmpukiaa, 600a3Hb BUCOTH,
00s3Hb MAaBYKiB), 3aHENOKOEHHS Yy 3B'SI3Ky 3 OUIKYBaHUM MPOBAIIOM € Jy¥Ke
Cy0'€eKTMBHUM 1 4acTO PO3IUIMBYACTUM 3a CBOEIO MPUPOJO0. [Hakiie Kaxyuu, Ti,
KOTO HaBYAIOTh, OOSTHCSA HE HEBAAYl, a ICBHUX HETATUBHHMX HACJIJKIB, ITOB'I3aHUX 3
HEYCHIIIHICTIO. 3100yBayl OCBITH, SIKI BKa3ylOTh, YOIO BOHM HAaCIpaBl OOATHCH,
4acTO MOCUJIAIOTHCA Ha HACTYMHI HACHIJIKH, Cepel] IKUX OCOOUCTE: MOYYTTSI COPOMY
3a CBOIO HE3JIaTHICTH 1 HEKOMIIETCHTHICTh, OlJIb BiJ HEOOXIJHOCTI BH3HABATH CBOI
HEJIOJIIKK 1 OOMEXXEHHsI, TTOYYTTsI IPOBUHH 1 MApHOCTI; MI>KOCOOUCTICHI BITHOCUHH:
po34yapyBaHHS 0AaThKIB, OTPUMAHHS Ty3yBaHb BiJl OJTHOTPYITHUKIB 1 BTpaTa JAOBIpU i
MIATPUMKY BUKJIa/la4ya; TOB'sA3aH1 3 Kap'eporo: 3HWKEHHS 1IIAaHCIB Ha PUHKY TIparll Ta
3HIDKCHHSI MIAHCIB Ha T1THUHN JOX17 ¥ BIATOBIIHHM COIIaTbHUN CTaTYC.

Bu MoxkeTe miaTpumaTH 3100yBadiB OCBITH MPOCTO JOMOMAraruu iM Kpare
3pO3yMITH, YOTO BOHM OOSTHCS. SIK TUIBKM BOHM OUIbIIE YCBIAOMIISATH «CTpax 3a
CTpaxom» 1 HaBYAThCS BHU3HAYATH CBOi MPOOJEMH, BOHU 3MOXYTh IMOYATH JAYMAaTH
PO T€, SIK BIOPATHUCS 1 OI0NAaTH CBIM cTpax. Po3ymiHHs cTpaxy:
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— SKIIO, HAMPUKIAJ, 3100yBadi € 3aHAATO CTypOOBAaHWMHU PO3YapPyBAHHSIM
CBOiX 0aThKIB, OJHOJIITKIB a00 BUKJIaJa4iB, BOHM MOXYTh IMOIyMaTH PO BUPIIIECHHS
OCHOBHHX IPOOJIEM, MOB'SI3aHUX 3 TOCTABICHUMU Ha KapTy BIIHOCHHAMU;

— SKIIO CTa€ OYEBHJHHUM, IO 3700yBadyl B OCHOBHOMY 3alliKaBJICHI B
MO>KJIMBOCTSIX Kap'€pHOTO POCTY, BU MOTJIHM O CKepyBaTH THX, KOIO HaBYaeTe, OUIBIII
YBaKHO BHMBYMBIIM KpUTEpli BUOOPY, 1, MOXKIMBO, JOMOMOTTH iM 3PO3YMITH, IO
BIIMIHHI OIIIHKA HE € €JUHUM CIOCOOOM CIpPAaBUTH BPaXEHHS Ha MOTEHLIMHHUX
poOOTOIABIIIB TOIIIO.

CorrianbHi MOPIBHIHHS Ta OpieHTUPH. Pe3ynpTaTl ycminmiHOCTI, sKi 3700yBaul
BUIIIOT OCBITH CXUJIBHI IMIO3HAYATH SIK «HEBIIA4Yay, TyKe PO3PI3HAIOTHCS. Te, 10 OIuH
3100yBad MOXE PO3LIHUTU SAK «TITJHUA pe3ynbTar», IHIIAKA MOXE BBaXKaTH
«Benu4e3HuM mpoBasiom». CTyIeHTH, SKi MalOTh PpEATICTUYHI OYIKyBaHHS Ta
3/IaTHICTh OAYUTH CBOI MOTOYHI PE3yNbTaTU B KOHTEKCTI MUHYJIMX BHCTYIIB, MEHII
CXWJIbHI B1IUyBaTH BUCOKHM pIBE€Hb CTpaxy, HIXK Ti, XTO MOPIBHIOE ceO€ 3 1HIIUMH 1
HE 3HAIOTh, 10 HABITh MPU TIPIIOMY PiBHI YCHIIIHOCTI aKaJeMidyHa YCIIIIHICTh
JOCSITHYTA.

HaBuiTbest po3mizHaBaTu nodimniieHHs. [lompociTe cBOiX 3700yBadiB OCBITH
MOPIBHATH iX MOTOYHUM PIBEHb 3 MUHYJIMM PIBHEM HAaBUYOK 1 3HaHb. 3a3BUYall BOHU
MOTOKYIOTHCS, 10 BiH MOKPAIIUBCS, HE3JIEKHO B1JI IX MOTOYHUX OIIHOK. [TosicHITh
iM, 110 BU3HAHHS BJIACHOTO MOJIMIIEHHS 1 HE MOTPAIUISTHHS B MACTKy OTPUMAHHS
OLIIHOK B fAKOCTI OO'€KTMBHOIO I1HAMKATOpa PIBHA iX KOMIIETEHTHOCTI € KUTTEBO
BOXKJIUBUM I 30€pEKEHHS MOTHBAIlll 1 MO3UTUBHOCTI. PiBeHb BHINOiI OCBITH €
Ha0arato CKJIaJHIIIMM, HIDX OCBITa y cepeaHiil mkoml. OyikyBaTh TOTro, ILI00
YTPUMATH IIKUIbHI BIIMIHHI OLIIHKHA, KOHKYPYIOUHM 3 OJHOTPYIHUKAMH, SIKI MOXYTb
MaTH CHWJIBHIINIY ITiTOTOBKY B MEBHUX TeMaX, HepeadbHO. [HIMMMH cI0BaMH, BapToO
320X0UyBaTU THUX, KOIO HAaBYa€Te, XTO 3aryOMBCS B HENOTPIOHMX COLaIbHUX
MOPIBHSHHAX, CIIOHYKATH iX TIOPIBHIOBATH ce0e 3 CaMUM CO0O010, a HE 3 1HIIMMHU.

Bnopy#itecs 3 nmepexkoHanHsaMH. J[OCIIKEHHsSI OYiKyBaHb caMOe(EKTHUBHOCTI
MOKa3ye, IO JIFOAM, SKI BBAXKalOTh, 110 BOHU MOXXYTh JOCSATTH OakaHUX OOCTaBHH
CBOIMM 3YCHJIISIMH, 3aro0Iraloud HeBJiadi, MaloTh O1IbIIE IIAHCIB HAa ycHiX. butbr
TOT0, CTYJICHTH BIJIYyBalOTh ceOe Kpalle MiJArOTOBJICHUMHU 1 MEHII 3aHETIOKOEHUMHU,
SKIIO BOHU BBAXKAIOTh BaXKKE 3aBJaHHS BUKIMKOM, a HE 3arpo30lo; 0 BUKJIAgadi
BIpSITh B 1X 3JaTHICTH BIIOPATHCS 13 3aBIaHHSIM, 30CEPEIKYIOTHCS Ha TOTCHINIHHUX
MO3UTHUBHUX PE3yJIbTAaTax, a He Ha MOTEHIIMHUX BTpaTax ixX 3yCHJIb.

[Ile ogHe Ba)kIMBE OUIKYBaHHS, SIKE€ 3a3BMYail MarOTh 3/100yBadi BUIIOI OCBITH
3 HU3BKHM PIBHEM 3aHETIOKOEHHS, — 1€ T€, IO M BAACTHCS BIIOPATHCS 3 HEBAAUCHO,
SKIIO BOHA J1HMCHO BiaOyaeTbest! Takum 4rHOM, 3aMiCTh TOTO, 1100 3aM00IrTH YOTOCh
HEraTUBHOTO, LI CTYJIEHTH MOXYTh PO3CIAOMTHUCH 1 30CEPEUTH CBOI 3yCHIUIS Ha
aKaJIeMIYHUX 3aHIATTAX — 0€3 CTpaxy mpoBaiy.

BucnoBok. IlepeocMuciIroBaHHS TIOTCHIIIHHOI HEBJadi, Ha MOXJIUBICTh
HAaBUaHHS 1 3POCTaHHS, MOXXE OTIOMOTTH 3HU3UTH PIBEHb CTpaxy y 3700yBadiB.
OOroBOpeHHST TOCBIy HEBAA4, SK IIAHCY 3HAWTH albTEpPHATHBHI JDKEpena
CaMOOIIIHKMA HE€ TUIbKM 3a JOMOMOTOI0 YCHIIIHOCTI, a W JOCSITHEHb, MOXE OyTH
HaWKpaIow TOpajor, sIKy MOXKHa JaTH THM, KOTO HaBYa€Te, XTO OOpeThCs 3
mpo0IeMaMu TIPOTYKTUBHOCTI Ta CAMOOITIHKI.
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MNOBYJIOBA CTPYKTYPHO-CMUCJIOBOI MOJIEJII HABYAJIBHOI'O
IJIAHY THXKEHEPHO-TIEJAT'OT'TYHOI CIEIIAJIBHOCTI
Awyn T.B., x.m.H., ooy.,
I'pomos €.B., k.neo.u., ooy.,
Ykpaincoka inocenepro-nedacociuna akademis, Xapkiea

[linroToBKka MalOyTHIX BHUKJIAJa4diB 3aKkjiaaiB MpodeciiHOi OCBITH Yy
BIJIMTOBITHOCTI 70 BUMOT CHOTOJEHHS Ta 3 OISy Ha 3aBAaHHS, SKi iM ciig Oyze
BUPINIYBAaTH il Yac MaOyTHROI MpodeciiHO-Te1arori4Hol isIIbHOCTI, IPU3BOAUTD
70 HEOOXITHOCTI 3a0e3MeyeHHs] ONTHMAIbHOI CTPYKTYPH JIAHIIOKKAa HaBYAIBHHUX
KypCiB y JII0YOMY HaBUaJbHOMY ILJIaHi, SIKM OM MOBHOIO MipOIO MIATPUMYBAB IXHIO
CHAaJKOEMHICTh. BiACYTHICTP ONTUMAaNbHO CTPYKTYpOBaHMX HABYAJIBHUX IUIAHIB
HEBI'EMHO TIOB’si3aHAa 3 OpakoM BIANOBILAHMX 1H(OPMALIIHO-KOMI IOTEPHUX
TEeXHOJOT1. P03po0sieHHS Ta 3acTOCyBaHHS Takux 1HGOPMAaIIHHO-KOMIT IOTEPHUX
TEXHOJIOTIH J03BOJUTh ONTHMI3yBaTH pPOOOTY, CKOPOTHTH Yac Ha IMPOECKTYBaHHS
OCBITHBOTO TMPOIECY Ta MIABUIIUTH €(OEKTUBHICTh pe3yJbTaTiB HaBYaHHA. K
CBITYaTh HAsBHI PO3POOKH, KIOYOBUMU MOMEHTAMU Yy BHU3HAYECHHI ONTUMAJIbHOI
CTPYKTYPH HaBYAJIBHOTO TUIAHY MAalOTh CTaTH: BUIIJICHHS KIIFOUOBHUX MOHSTH KypCy,
BCTAHOBJICHHSI 1XHBOTO B3a€MO3B'S3KY Yy BUIUISNI MaTpuill ¥ rpada, omrumizaliis
Takoro rpajga 3 METOK OTPUMAHHS JIOTIYHO HECYNEPEWINBOIO JIAHIIOKKA
HaBYAJbHUX TUCHUIUIIH s (OpMyBaHHS HaBYaldbHOro IijaHy. Ha cbOromHimiHii
JI€Hb €JIMHOTO MiAXOAY, SIKWW Ou 3a0e3ledyBaB peani3aliio BUILEONUCAHUX €TalliB,
HE ICHY€. Y 3B'SI3Ky 3 MM OyJI0 po3po0JIeHO 3aCHOBaHMI Ha Teopii rpadiB MeTox i
HOT0 MporpamMHy peajizalito mo0yJJ0BU CTPYKTYPHO-CMHUCIOBOI MOJIE1 HABYAIbHOTO
IUTaHy, [0 JIO3BOJIAIOTH OTPUMATH ONTHMAJIbHUHM JIAHIIOKOK HaBYAJIBHUX
JTUCIIUILIIH.

CxI1aloBUMU METO/a CTAJIK TaKi y3arajibHEH1 eTamu:

1. [ToOymoBa cxemu B3aeMO3B's13KiB MOHATH (Tpad G = {V, I}).

2. [TobynoBa KBaJpaTHO1 MaTpHIl B32€MO3B'A3KIB M=/ m;j /,
BUKOpHCTOBYI0UYHM Tpad G. Po3MipHicTh MaTpuii AOpiBHIOE KUTBKOCTI N BHIIICHUX
MOHATH (MOTY>KHOCTI MHOKUHM V). 3aMOBHEHHS KJIITUH MaTPUIl HACTYITHUM YHMHOM:
SIKIIIO €JIEMEHT Vi TIOB'SI3aHMI 3 eJIeMeHTOM V, (V3—V,), To Ha mepeTuHi 1-ro psaka i
2-TO CTOBMIISI CTAaBUMO OAMHUINO (M;=1), B iHIIOMY BUMAIKy — HYJIb (M1,=0). Ilo
JiaroHaji MaTpMIl 3aBxau cToaTh HyJ (M=0, 1<k<N), ToMy 1110 eJIeMEHT HE MOXe
OyTu noB'si3aHui cam 13 coboro (puc. 1).

3. IlizcymoByBaHHS KOKHOTO PsAKA 1 KOXKHOTO CTOBMIS Mmatpuil. L{i cymu B
CTOBIIL 1 PSAAKY TMOKa3yKOTh KUIBKICTh BUXITHUX 1 BXIAHUX 3B S3KIB JJISI KOXKHOI
BepIIMHU Tpada.

4. Anamiz rpada (MaTpulll B3a€EMO3B'SA3KIB) Ha MPEIMET BHUSIBICHHS B HbOMY
KOHTYPIB 1 «<aBTOHOMHUX» BEPIITUH.

5. Po3knananHs BEKTOPIB Ha MIAPH.

6. [TobynoBa rpada B sipycHO-mapanenbHii hopmi (puc. 2). Takuit rpad sBisie
c000I0 ONTUMI30BaHy MOJIE€NIb HABYAJILHOTO IIJIaHY.

184



4 111

5 1

6 1

7 1

8

9 1
10 1

Pucynoxk 1 — YpuBok MaTpuili B3a€EMO3B'SI3KIB

Pucynok 2 — YpuBok rpady noHsTs B ;IpyCHo-napanenLHiﬁ bopmi

7. AHamiz rpada 1 (QopMyBaHHS TOCIIJOBHOCTI BHKIATy HaBYAJIbHOTO
Marepiany (Tadia. 1). AHani3 nossirae B moOy/10BI MHOXHWH 3 €JIE€MEHTIB, K1 TTOBUHHI
OyTH 3acBO€HI JI0 BHBYEHHS HACTYIMHOTO TOHATTA. B pesynpTaTi anHamizy
CTPYKTYPHO-CMHCJIOBA MOJI€NIb HABUaJbLHOTO MaTepially po30UBAEThCS Ha Pl
niarpadiB B spycHO-mapaneabHi GopMi, KOXKEH 3 SKHX € CTPYKTYPHOIO MOJCILIIO
OKPEMOi JUCIUTLUTIHH.

Tabnuus 1 — YpuBok Tabiuili 3 TOCIITOBHICTIO HABYAJILHUX KYPCiB
Jucrunninm ITocnioBHICTH BUKIJIATY
OcHoBu cyuacHux MoB niporpamyBanssl 2 3 ¥ 6 O [7 |[10[11]16[17[18[195
OcnoBu koMmm'torepHux Texnonorin  [12[13[14{1524202122]23

KoM toTepHi cUCTeMHU 1 Mepexi 2526[27128[29[30

[Iporpamuauii 3acid, 1Mo peanizye NpeACTaBlICHI BUIIE €Taru, po3poOJIeHO
3acobamun VBA s TaGmuunoro mporecopy MS Excel. Moro 3acrocyBaHHs
JO3BOJIMJIO OTPUMATH YITKYy CTPYKTYpy 1 TOCIHIJOBHICTh BHUKJIAAy HABYAJIBHOTO
Marepiaiay Ha MPUKIIaJl HaBYaJIbHOTO Tuiany cnemianbHocTi 015 [Ipodeciiina ocBiTta.
(Lludpori TexHoJIOTIT).

185



BucaoBku. Takum 4uHOM, OTPUMAHO ONTUMAJIbHY MOCTIOBHICTh HABYATBHUX
JTUCHUIUIIH JUISl OJHIET 3 1HXKEHEPHO-TIeJaroT1YHUX CHElIaIbHOCTeH. AHaTOTTYHUM
YUHOM MOXHA OINTHUMI3YBAaTH MPOIEC MIJATOTOBKHU 1HXKCHEPIB-TIEIaroriB B IILIIOMY.
[ToGynoBaH1 CTPYKTYpHO-CMHUCJIOBI MO/ HaBUYaJbHUX IIJIaHIB TOBUHHI CHPUITH
M1BUIICHHIO €(PEKTUBHOCTI MIATOTOBKA MallOYTHIX 1H)XEHEP1B-T1€1aroriB.
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