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ARTIFICIAL INTELLIGENCE AS A MECHANISM FOR CALCULATING
THE COST OF CONSTRUCTION PROJECTS

Developing a project estimate necessitates extensive knowledge and
experience in the relevant field. The precision of the estimate improves as the
project advances and additional information becomes available. The accuracy of
the estimate is only established once the project is finalized, and the actual cost is
known.

In order to achieve optimal economic outcomes in construction project
implementation, emphasis must be placed on cost management. Nevertheless,
continuous cost management using human resources increases construction costs
and impedes long-term enterprise development [1].

Artificial intelligence application in calculating construction project costs
allows for rapid comprehension of the actual level of construction work and
analysis of progress deviation. Advantages of utilizing artificial intelligence for
cost estimation in construction include:

Increased accuracy: Al algorithms can analyze large amounts of data to
estimate costs more accurately than traditional methods. This can help prevent cost
overruns and delays;

Faster turnaround time: Al algorithms can quickly process large amounts of
data, which can lead to faster turnaround times for cost estimates;

Cost savings: Accurate cost estimates can help prevent unnecessary expenses
and reduce overall construction costs;

Improved risk management: Al algorithms can identify potential risks and
predict cost variations, allowing construction companies to proactively manage
risks and make informed decisions;

Increased productivity: By automating the cost estimation process,
construction companies can free up time and resources that can be used for other
tasks, which can ultimately increase productivity.

The Dubai Land Department (DLD) has been investigating the potential of
artificial intelligence (AI) in the construction industry [2] to enhance and
streamline various processes. Specifically, the DLD has been implementing Al in
the acquisition of building permits and estimating the cost of construction work.
The use of AI algorithms enables the DLD to analyze and process permit
applications with greater speed and accuracy than traditional manual methods.
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Furthermore, the Al system can identify any errors or inconsistencies in the
application, thus reducing the likelihood of delays or rejections. Additionally, the
DLD is exploring the use of Al-powered drones for building inspections and
monitoring construction sites for compliance with safety regulations. These drones
capture high-resolution images and videos that can be analyzed using Al
algorithms to detect potential security breaches or hazards. Apart from building
permit applications and inspections, the DLD is also exploring the use of Al in
other areas of the construction industry such as project management, cost
estimation, and resource allocation.

By integrating Al into these processes, the DLD aims to enhance efficiency,
minimize expenses, and improve the overall quality and safety of construction. An
analysis of the obstacles and factors affecting the impossibility of integrating Al
into Ukrainian construction companies is presented in Table 1.

Table 1 — Obstacles to the integration of artificial intelligence in construction

Obstacle/Disadvantage Difficulty of Implementation/Solution

Lack of data and digitalization — The lack of standardized and digitized data
for construction projects makes it difficult to
implement Al

Resistance to change — The creation of a centralized database with
standardized data would require significant
effort and investment.

Cost of implementation — There is a need to create standards for data
collection and management.

Limited availability of skilled | — Many companies and individuals in the

professionals construction industry may resist the adoption

of Al technology due to fear of job loss or
lack of understanding of the technology.
Ethical and legal concerns — Education and training programs may be
necessary to address these concerns and
encourage adoption of Al

The table 1 outlines the disadvantages and obstacles to the integration of
artificial intelligence for cost estimation in the construction industry in Ukraine. It
highlights the main challenges that need to be addressed for successful
implementation. From the analysis, it is evident that lack of data and insufficient
knowledge about Al technology are the primary obstacles to the adoption of Al in
the construction industry. Also, the high cost of Al systems and limited funding for
research and development are other significant barriers that need to be addressed.

Moreover, to ensure the successful implementation of Al in the construction
industry, there is a need for collaboration between different stakeholders, including
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the government, private sector, and academic institutions. This will help in sharing
knowledge and resources and promoting innovation and development in the sector.

The peculiarity of using artificial intelligence to calculate the cost of
construction projects is that it allows for more accurate and efficient cost
estimation, as well as improved decision-making. By analyzing vast amounts of
data and using complex algorithms, Al can provide more accurate and detailed cost
estimates for construction projects. This can help to reduce the risk of cost
overruns and project delays, which are common problems in the construction
industry [3].

Another advantage is that it can help to identify potential cost-saving
opportunities. By analyzing data from past projects, Al algorithms can identify
patterns and trends that can be used to optimize construction processes and reduce
costs. This can include identifying the most cost-effective materials, suppliers, and
construction methods, as well as predicting potential cost overruns or delays.
Overall, the use of Al in construction cost estimation can help to improve
efficiency, reduce costs, and increase the accuracy of project planning and
execution.

Artificial intelligence in construction may become an advanced technology,
but only in the future. At the moment, the technology is in its infancy phase and is
relevant for some operational purposes. It requires additional investment, scientific
research and practical testing. But such an approach is possible only with the
support of the state and the interest of construction company directors.

In conclusion, despite the challenges, the integration of Al for cost estimation
in the construction industry in Ukraine has enormous potential to enhance
efficiency, reduce costs, and improve accuracy in estimating construction works.
Therefore, it is essential to address the obstacles outlined above and create an
enabling environment that promotes the adoption of Al technology in the industry.
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3HW)KEHHA MIITHOCTI METAJIEBUX KOHCTPYKIIIA YEPE3
HASIBHICTDb JE®EKTIB 3BAPIOBAHHS

Jnst 3a0e3neueHHs] KOHTPOIIIO SIKOCTI 3BapHUX 3’€JHAHb Ta 1X MPUAATHOCTI
JI0 eKCIUTyaTalii NOTpiOHO 3HATH, SIK 30BHIIIHI Ta BHYTPILIHI Je(EKTH BIUIUBAIOTH
Ha MIIHICTP KOHCTPYKMii. J[OCTi/KeHHS MbOTO MUTAHHS ITOB’S3aHO 31 3HAYHUMHU
BUKJIMKAaMH 3 MIPAKTUYHOI Ta TEOPETHYHOI TOUOK 30py. 3a3BHYail BIUIMB IIEBHOTO
BUy e(eKTy Ha e(heKTHBHICTh KOHCTPYKIIH BCTAHOBIIOIOTH EKCIIEPHMEHTAIBHO,
MIPOBOISTYN BUIIPOOYBAaHHS 3pa3KiB 3 HeekTamu Ta 0e3 HHX.

Maibke B yciX Talmy3siX MPOMHCIOBOCTI 3yCTpIdalOTBCS 3BapHi CTaleBi
KOHCTPYKIIi, SKi MiATArOTbCA UUKITIYHAM HaBaHTaXCHHAM. Lle MoxyTp OyTu
KapKacH IPOMHCIOBUX OyJiBelb, BHUCOTHI CHOPYIH, MOCTH, TpyOOmpoBoaH,
pe3epByapu, IMOCYJHMHM THUCKY Ta iHIIe. BimmoBimHo 1m0 BUMOT Jlep»aBHOTO
CTaHIApTy YKpaiHW, HAAIWHICTh TaKUX KOHCTPYKIIH MoJsirae B iX 3MaTHOCTI
(YHKI[IOHYBaTH MPOTSATOM BCHOTO MEPioAy IX pPO3paxyHKOBOi TEPMIHOBOI CIIyKOH.
[MTokpamieHHss METOAMKHA HOro pO3paxyHKYy 3 TpiIMHONOAIOHMMHU aedeKTaMu
BIIHOCHO iX EKCIUTyaTallifHMX yMOB Ta BpaxyBaHHS B3a€MOBIUIUBY IIMKIIB
HABaHTAXKEHHS Ha IiXHIH pPO3BUTOK Ta TPHUBAIICTh CIYXOM € BaXIMBOIO
poOIEeMOIO.

3BaproBaHHs - IIMPOKO BUKOPHCTOBYBAaHA TEXHOJOTiS Yy BHPOOHHITBI
METaJIeBUX KOHCTPYKIIH pIi3HOTO MpPH3HAYCHHS, BiJ JpiOHUX BHPOOIB 10
MacmTabHUX iHQPACTPYKTYpHHUX 00’ €kTiB. OgHAaK AeeKTH 3BaprOBaHHS MOXKYTh
MOCTABUTH MIiJ] 3arPO3y SIKICTh 1 IUJICHICTh 3BApHUX KOHCTPYKIIii, 1[0 MOKE MaTH
cepilo3HI HACIIIKK 3 TOYKH 30py OE3MeKH Ta eKCIUTyaTaliiiHNX XapaKTepUCTHK.

ToMy po3ymiHHS TOTO, SK JAe(DEKTH 3BapPIOBAaHHsS BIUIMBAIOTH HA MIIHICTh
METaJICBOi KOHCTPYKIIil, Mae BHUpIIIAIbHE 3HAYCHHS ISt 3a0€3MeUYCHHST HA I THOCTI
Ta JIOBrOBIYHOCTI 3BaPHUX BUPOOIB.

[TporoHyeThCs PO3IISIHYTH, SIKHM YHHOM Je(DEKTH 3BapIOBAJIBHUX 3’€JJHAHD
BIUTMBAIOTh HA MII[HICTh METAJICBUX KOHCTPYKIIIN:

[Minpi3 € HeOe3meyHUM 30BHIMIHIM JIePEKTOM, SKHH HE JOIMYCKaeThCcs B
KOHCTPYKILISX, IO MNpAIOIOTh IiJ JAWHAMIYHUMH HaBaHTaKeHHsAMH. HeBenmuki
Hifpi3y, IO MOCHalIIIoITh Iepepi3 mBa He Ouibmie HiK Ha 5%, BBOXAIOTHCS
JIOITYCTUMHUMH B KOHCTPYKIISX, 110 NPAIOIOThH ITiJl CTATHYHUMH HaBaHTaKEHHSIMH.

Haxmnectn 3wmiHIOIOTH (OpMy CTHKIB 1 YTBOPIOIOTH KOHIIEHTPATOPH
HaNpy>XKeHb, 3HIKYIOUH MIIHICTh KOHCTPYKLiH. Benmuki HaxIecTH BBaXKaroThCA
HENPUITYCTUMUMH  JiepeKTaMu 1 MiAIATaloTh PEeMOHTY. HeBenuki JIoKanbHi
HAIUIMBH € JIOMYCTUMUMH Ae(eKTaMu.
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Kparepu Ta omiku 3aBXAM BBaXKalOThCS HENPHUITYyCTUMHUMH JedeKTaMu 1
HiuIraloTs peMoHTy. Kparepu MoxxyTh OyTH PKEpEeIOM PO3BHUTKY TPIiIIMHH.

HenpoBapu mocnabiroTh pobounii mepepi3 i CTBOPIOIOTh KOHIICHTPAIIO
HarpyXeHb Yy 3BapHOMY IIBi. Y KOHCTPYKISIX, IO MpPAIIOIOTh MiJi CTATHYHUM
HaBaHTaXeHHSIM, 10-15% nedekr mo TOBIIMHI HAIJIABICHOTO MeETaly HE Mae
ICTOTHOTO BIUIMBY Ha EKCIUTyaTaliiHy MIIHICTB, ale € HeOe3nedHuM Ae(eKToM,
SKIO KOHCTPYKIIS TPAITIOE ITi[] BiOpamiiHIMY HAaBaHTAKCHHIMH.

iAeansHUi Wos TRIWMAHK nopu
v % Ee
nippis po36pu3KaHHA

e Gl
W/IaKOBE BRKADYEHHSA

Y % v

HEenoBHe 3/AUTTA HENOBHE NPOHWUKHEHHA

nepexkpuTTA

Pucynok 1 — [epenik ocHOBHUX JehopMalliii 3BaprOBAILHOTO IIBA

PosrmsinyTi nedopmaii 3BaproBanpHOro mBa (puc. 1), KOTpi MOXYTh HpHU
3HAYHI} KUJIBKOCTI NPU3BECTH JI0 TIOAAJIBIIOTO PYHHYBaHHS METaIEBOi KOHCTPYKLIT
MPU X CBOEYACHOMY HEBHUSBJICHI.

3MEHIIIEHHSI KyTa MDK TMOBEPXHEI0 OCHOBHOIO METally Ta IUIOLIMHOIO,
JIOTHYHOIO JI0 MOBEPXHI 3BApHOTO IIBa, BEJAE J0 3HIKEHHS MEXI BUTPHBAIOCTI
3BapHOro 3’eqHaHHs. Taki jeeKTH MOXYTh CIPHUYMHUTH BTpPATy YCiX IEpeBar,
OTPUMAHMX B Pe3y/IbTaTi ONTHUMI3allii TEXHOJIOTIYHOTO MPOIECY 3BapIOBAaHHS 3
METOIO TOJIIIIECHHS SKOCTI MEeTally IIBa B 3BapHUX 3’ €JIHAHHSX, [0 MPAIIOIOTH 3a
JTUHAMIYHHUX, TIOBTOPHO-CTATUYHUX Ta BiOpaliifHMX HaBaHTakeHb. Lle cBimUuTH
PO BaXJIMBICTh BpaxyBaHHs BIUIMBY 30BHIIIHIX 1 BHYTpIIIHIX Ae(eKTiB Ha
MIIHICTh 3BapHUX 3’€IHAHb T4 KOHCTPYKIII ITiJi 4aC KOHTPOJIIO SKOCTI Ta OIHKH
NPUIATHOCTI 1X J10 eKCILTyaTarfii.

[IpakTHyHa KOPHUCTh AaHATI3y TMOJIAra€ y MOXKIHUBOCTI B MailOyTHROMY
MOKPAIIUTH aJTOPUTM PO3PAXYHKY METAJCBHX KOHCTPYKIIH, MICIs BUKOHAHHS
BIJIMIOBITHUX €KCIICPUMEHTIB Ta MOJETIOBaHHS, 100 BUSIBHUTH, SKHM YHHOM
KOMOiHaIisl JIe(eKTiB BIUIMBA€E HA JOBrOBIYHICTE Ta MINHICTh. OHHM i3
MOJMJIMBUX WIAXOMIB O BIOCKOHAICHHS KoedillieHTa Moxxe OyTH BKIIOUYCHHS
IMOBIpHICHOT MoJesli, sIKa BpaxOBY€ CTATHCTHYHHH PO3MOALT pPO3MIpIB 1
po3ranryBaHHA JAe()EKTiB y 3BapHUX 3’€IHAHHAX. [HIIUM MiAX0q0M MOXe OyTh
BUKOPUCTAHHSI CYYaCHUX METOJIB HEPYHHIBHOTO KOHTPOJIO JUIS BUSBJICHHS Ta
KIJIbKICHOI OLIHKH JIeeKTiB y peaTbHOMY Yaci i yac 3BapiOBaIBHOTO MPOLECY, a
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TaKoX BIJNOBIIHE KOpPHUIYyBaHHA KoeQillieHTa Ha OCHOBI CepHO3HOCTI Ta
pO3TalIyBaHHs BUSBICHUX JE(EKTiB.

KpiM 1poro, po3ymiHHSI Ba)KIMBOCTI PO3IVISIHYTOI TEMaTHKH CHOHYyKaTHMeE
peTeNibHINIE BHKOHYBaTH TIepeBipKy 3’e€qHaHb. [loTpiOHO po3ymiTH, IO
HEMO>KJINBO BUTOTOBHTH 1/I€alibHO 3BapeHy CTaleBy KOHCTpYKIii, ajie HeoOXiqHO
MIiHIMI3yBaTH HasfBHICTh [Ie(EKTiB I 3HIDKCHHA X BIUIMBY Ha MOHAJBIIY
eKCILTyaTalliio.

YK 69.07
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IHTEI'PAIISA CAIIP TEKLA STRUCTURES 3 IHIIUMHU
MMPOTPAMHUMM IHCTPYMEHTAMM JIJISI ONTUMI3AILIIT
POBOYMX ITPOIIECIB

VY OyniBenbHiN ramy3i eeKkTUBHE 1 TOYHE YNpABIIHHS NPOEKTAMU MaE
Ba)XJIMBE 3HaueHHs Jis ycmiHoi peanmizanii npoekty. CAIIP Tekla Structures €
HIMPOKO BUKOPHCTOBYBAaHMM IHCTPYMEHTOM MAJIsl CTPYKTYPHOTO HPOEKTYBaHHS Ta
netamizamii B OyziBenmbHINM ramysi. OmHak, mis omTuMizamii poOoYuX mHporeciB i
MOJINIICHAS OpTaHi3allifHIX eNEeMEHTIB, IHTerpamis 3 IHIIUMH HpPOTPaMHUMH
IHCTpYMEHTaMH CTa€ Bce OUTBII HeoOXimHoo. Taka iHTerpamis TO3BOJIIE
3a0e3neyuTH Oe3mepeOiifHui TOTIK iHpOpMarii MiX pI3HAMH MPOTPaAMHAMHU
IHCTpyMEHTaMH, BIIOPS/KYBaTH TMPOLEC TPOEKTyBaHHA 1 OyJaiBHMITBA Ta
MiABUIINTA TPOAYKTUBHICTE. B HaBeneHil iH(popMarii 34iiiCHEHO OIS MepeBar
inrerpauii CAIIP Tekla Structures 3 iHIIMMH TPOrpaMHUMU IHCTPYMEHTaMH 1 AaHi
JIesKi NPUKIaAM TOro, SIK ISl IHTerpaiis MOe IMOJIMIIUTH pobodvi mporecH i
MIABUIUTH MPOAYKTHBHICTh B Oy IiBEJIbHIN ramys3i.

VY cyuacHiii OyaiBesbHIN ramy3i iHTerpaiis NpPOrpamMHOro 3a0e3reyeHHs
CTaja KIIOYOBOI BHUMOIOK JUisi e(QEeKTUBHOI Ta pe3yJbTaTUBHOI IisJIbHOCTI.
IHTerpyroun pi3Hi MpOrpamHi IHCTPYMEHTH, OpraHi3auii MOXYTh ONTHMIi3yBaTh
cBOi po0OYi MpoLecH, MOKPAIUTH KOMYHIKaIil0 Mi>K WICHaMH KOMaH/IH.

Tekla Structures — e MHMPOKO BHKOPUCTOBYBAaHE NpOrpaMHe 3abe3neyeHHs
JUIS aBTOMaTH30BaHOTO MPOEKTYBaHHS B OyaAiBeNbHIN ramysi. IHTerpyroun ioro 3
IHIIUMY IPOTPaMHHAMHU 1HCTPYMEHTaMH, TaKHMMU SIK IIPOTrpaMHe 3a0e3neyeHHs 1
ynpaBiiHHsA TpoekTamu, BIM Ta KomropucHe mporpaMHe 3a0e3ledeHHS,
opraHizauii MOXYTb IOKpalIUTH cBOi poOOYi mpolecH Ta OTPUMATH Kparui
KOHTPOJIb HaJl CBOIMH IIPOEKTaMHU.

Iaterpamiss Tekla Structures CAD wMoxe mNpuHECTH 3HAYHY KOPHCTH
OymiBenbHIM TIPOEKTaM, ONTHMI3YIOUH poOOYi MpOIEcH, 3MEHIIYIOYH KiJIbKiCTh
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MOMMJIOK 1 MiZBHINYIOUN ePeKTUBHICTh. OHIEI0 3 HAMIOMIMPEHIIUX IHTerpanii €
iHTerpamisi 3 MmporpaMHUM 3a0e3nedeHHsM I8 1HPOpMaliiHOro MOJENIOBaHHS
oyxiBens (BIM), 1o m03BOJsSE€ MOKPAIIMTH CIIBOPAII0 Ta KOOPAHMHAINID MiX
pI3HMMHM KOMaHJaMu Ta AUCIMIUIIHAMU, 3aTy4eHuMH 110 npoekty. Tekla Structures
TaKoX MoOke OyTHW IHTEerpoBaHa 3 IHCTPYMEHTAaMH YIPABIIHHS IPOEKTAMH,
KOIITOPHCHAM MPOTPAMHUM 3a0€3MEYCHHSM 1 MPOrpaMHAM 3a0e3ledeHHsIM s
BHUPOOHUIITBA.

Hanpuknan, imrerpamis 3 Autodesk Navisworks mo3Bomsie kpaime
KOOPAWHYBAaTH 1 Bi3yalizyBaTH NPOEKT, a TaKOX BHABIATH 1 BHUPIIIyBaTH
koHmiktu. IaTerpamist Tekla Structures 3 TakumMu iHCTpyMEHTaMH YIIPaBIiHHA
npoexTamy, sk Trimble Connect i Procore, mo3Bossie xpare BiICTeKyBaTH MPOCKT
1 CHOUIKyBaTHCS MK pisHUMH KoManaamMud. Ha puc 1. BimoOpaxkene poOoue
CepelOBHILE HABEICHOTO MPOTrPaMHOT0 KOMIUIEKCY JUIs HA0UHOCTI.

I"q:nﬁigu;m”_ﬂ. |.?no-2:' ] e [ B

=y =1

Pucynok 1 — Po6oue cepenosumie Tekla Structures

[HIIMM TIPHKIaZOM B3a€EMOJIS 3 MPOrpaMaMH Ul BUPOOHHMIITBA, TaKHM SIK
FabTrol i Peddinghaus, mo m03BONsS€ MiIBUIIATH TOYHICTH 1 IIBHIKICTH
BUPOOHMYMX MpoIEeciB. [HTErparlist 103BOJsIe OE3MEPENIKOIHO TepeaaBaTH IaHi
MDK pI3HMMH CHCTEMaMH, 3MEHIIYIOYHM MOTpe0y B pyYHOMY BBEJICHHI JaHHX 1
MIiHIMI3yFOUH TOMHJIKH.

Opnnieto 3 nikaBux TenaeHin B interpaunii CAITP Tekla Structures 3 iHmmmu
NPOTPaMHUMH 1HCTPYMEHTAMH € 3pOCTaroue BUKOPHCTAHHS XMapHHUX ILIAT(GOpM.
XmapHa iHTerpaiisi JI03BOJISIE CIIBIPALIOBATA B PEXKHMI pEalbHOTO 4Yacy,
MOKPAIIUTH KOMYHIKAaIlilo Ta ONTUMI3yBaTH poboui mponecu. Hanpukman,
inrerpaniss Tekla Structures 3 XmapHMM mnporpaMHHM 3a0€3MEYECHHSIM IS
YIpPaBJiHHS NPOEKTaMH MOJKE JJO3BOJIMTH MEHE/DKEpaM ITPOEKTIB MeperiisiiaTy i
BIZICTE)KYBAaTH XiJl POEKTY, KOHTPOJIOBATH PECYPCH 1 YHpaBIATH OIOJDKETOM B
PEXUMI PEATBHOTO Yacy.

IHmoro TeHneHmieo € B3aemonis 3 13 st iHpOpMAIIHHOTO MOJACITIOBaHHS
Oynisenr (BIM), takum sk Autodesk Revit. Ils iHTerpamis m03BOJISIE
Oe3nepemKkoaHo  TepenaBaTH  iHQopMmariro MK ~ JBOMa  MPOTPAMHHUMH
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IHCTpYMEHTaMH, MOKPAIlyl04d KOOPJHMHAII0 Ta KOMYHIKAaIlll0 MK KOMaHJaMHu,
110 MIPALIOIOTh HaJl PI3HUMH aCIIEKTaMHU IPOEKTY.

Takum umnoM, inTerpauis CAD Tekla Structures 3 iHIIMMH NPOrpaMHUMHU
IHCTPYMEHTaMH Ma€ TMOTCHIal JJIs PEBOJIONIT B OyMiBENbHIH Taly3i 3aBAsKH
onTuMizanii poOOYHX MPOLECiB, MOKPALICHHIO CIIBIIPalll Ta KOMYHIKaIii, a TaKoX
migBuIIeHAI0 eeKkTuBHOCTI. [IpUHHABIIM IF0 TEHICHMI0, OyIiBeNbHI KOMMaHii
MO>XKYTh BUIIEPEIDKATH Yac 1 3aIUIIATHCA KOHKYPEHTOCIIPOMOXKHIMU Ha PUHKY, IO
MOCTIHHO 3MIHIOETHCS.

YK 691.88

Imenxko O.C.!, Imenxo C.C.2

! crapmr. Bukit. HY «3anopisbka nosiTexnika”
2acn. HY «3anopizbka NoJiTeXHiKa»

EJJEMEHTHU KPIIIVIEHHSA AJ15 IOPUCTUX CTIH 3 TASBOBETOHY

[IpoGnema HamiiHOTO KpiIUIeHHs O0’€KTIB J0 Tra300€TOHHUX KOHCTPYKHiN
Jno0pe BimoMa He Juile OyAiBenbHUKaM. TpamumiiiHi KpiNMWiIbHI €JIEMEHTH He
MiAXOAATh Uil LBOTO 3aBIAHHS, OCKUIBKM HE MOXYTh 3a0€3MEUUTH JIOCTATHIO
Hecyuy 3aaTHicTh. OJHAaK aHKep Uil a300€TOHY MOXKE BIIOpAaTHUCS 3 1AM
3aBJAHHSM.

Li xpiruteHHsS MOXYThH MPANIOBATH 33 PI3HUMHU MPHUHIUIIAMH, alleé BCi BOHU
BIIMIHHO CIIPaBISIOTHCS 31 CBOIM OCHOBHHM 3aBJaHHAM — 3a0€3MeUYNUTH HaTiiHE 1
JIOBTOBIYHE KPIIICHHS 00’€KTiB, HABITh BAXXKHX, 10 OyMiBEIbHUX KOHCTPYKINH 3
razoberony. [IpuHIMT nii aHKepa UL Ta300€TOHY MOKe OyTH MEXaHiYHHM abo
XIMIYHUM, 3aJIe)KHO BiX pi3HUX (akTOpiB, B TOMY YHCII BiJ THUIY MaTepiamy
00’€eKTa OyMiBHUIITBA.

MexaHi4Hi ra300€TOHHI aHKepH SIBJIAIOTH COOOK MillHI MeTaieBi CTPUIKHI,
SKi 3a0MBalOThCs ab0 BKPYUYYIOThCS B IOBEPXHIO 00’€KTa, IO KPINHUTBCS, 1
3a0e3neuyroTh HajiliHe KpIIUIEHHS HaBiTh B TAaKMX IOPUCTHUX Marepiaiax, sK
razo0etoH. [Ipu 11bOMy HaBaHTa)XXEHHS PO3MOALIIETHCS Maike pIBHOMIPHO 110 BCil
TUIOLII 30BHILIHBOI OBEPXHI KPIIUICHHSI.

YcranoBka 1o0eniB B ra3o0eToH

MexaHIYHUI aHKep, NMPHU3HAYEHWH /IS MOHTaXy B Tra300€TOH Ta iHII
MOPUCTI Martepianu, 3aBIsKM CBOiH YHIKaJIbHIH CTPYKTypi OTpHMaB Ha3BYy
«Metenuk». [Ipn BkpydyBaHHI pi3pOOBOrO eneMeHTa poOOYMH KiHEIp HBOTO
KpIJIEHHsT po3najaeThcs Ha OKpeMi MENIOCTKH, Harajyrouyd MeETeJHKa,
3abe3rneuyroun HaliiHy (ikcamilo B 3a3/aJieTib IpOCBepaAIeHOMYy oTBOpi. OmHaK
BUKOPUCTAaHHS Oonra abo pi3bOOBOTO CTPIDKHS MOXKE IOIIKOAWUTH OTBIp B
Tra30CWIIKaTHOMY a00 MiHOOJIONI, TOMY MEXaHIYHWA aHKep id Ta300eToHy
OCHAIIIEHUH CIIeliadbHOI0 BTYJIKOI0 a00 000/10M, 00 3amobirtu mpomy. Llei tum
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aHkepa epeKTUBHUHI ISl HA/lIHHOTO KPIIUIEHHS PI3HUX MPEAMETIB J0 ra300eToHy,
ra30CHJIIKaTHUX OJIOKIB Ta iHIINX MOPUCTUX MaTepialiB.

Bubip aHkepa 3a1eXHTh BiJ] HABAHTA)KCHHSI.

XimiuHi aHkepH (anaresiiiHi aHKEpPH) 3aCTOCOBYIOTHCS, KOJNM 00’€KT, IO
KPIMUTBCS IO KOHCTPYKILIT 3 MHOOETOHY 200 ra30CHIIKaTHUX OJIOKIB, Ma€ 3HAYHY
Bary, sIKy H¢ MOKyThb BUTPUMAaTH MEXaHIYHI KPIIUIeHHSA. Ba)kIiBo Big3HAYNTH, 110
TaKM{ aHKEp MpAIIOe 3a MPUHIUIIOM MEXaHIYHOTO aHKEpa 1 BCTaBIIETHCS B
MiATOTOBIICHHUH OTBIp 3a JOMTOMOTOIO CIIEIiaTbHOTO KIEHOBOTO CKIIAMY.

Po3mimmenHs XiMigHOTO aHKEpa B Ta300€TOHI

MoHTax aHKepHHX 00nTiB ab0 ro0eriB XiMIgHOTO THIY, SIKi HOPMYIOTH 3
OyIiBeNTbHIMH KOHCTPYKIISIMHA MPAKTHIHO HEPO3’€MHI 3’€THAHHSI, CKIANAETHCA 3
TaKUX €TaliB, SK:

— TIAroTOBKA MOCAIKOBOTO OTBOPY (VIS ILOTO MOXKE BUKOPHCTOBYBATHCS

3BUYAIHUIN eNeKTPUIHUI APHIIb);

— OYHIIIEHHS OTBOPY Bijl OYiBEILHOTO MUY Ta IIMATOYKIB Oy iBEIILHOTO

Marepialy, IO BHMKPHIIMBCS B HOr0 BHYTPIIIHIO TOPOXHUHY (IUis
BUKOHAHHS IIi€i MpoLeaypy MOXXKHAa BUKOPUCTATH 3BHYANHY MEIUYHY Tpylry abo
HOPKUK BIATOBITHOTO iaMeTpPy);

— BCTaHOBJICHHS B IiITOTOBJICHUH OTBIp CHEiaJbHOT KAIICYJIHN 3 KICHKOIO

Macoro abo 3aKadyBaHHS KIICIO 3 TyOH;

— BCTaHOBJICHHS B OTBIp A00ENS 3 pi3bOOBUM €JIeMEHTOM ab0 XiMITHOTO

aHKepa;
— TIOBHE 3aCTUTaHHS KJIEHOBOTO CKIIaJy, Ha 1[0 MOXe 3Hajmooutucs a0 48
TOJIUH (uac, HEOOXIIHUI JUISE IIOBHOT'O 3aCTUTaHHS KJICHO,

BUKOPHCTOBYBAHOT'O MiJl YaC MOHTa)Xy aHKEpiB y ra300€TOHi, 3aJI€KHUTh HE TUIbKU
BiJl CKJIa/ly KJIEHKOi MacH, a i TaKoX Bijl TEMIEpaTypH HaBKOJIMIIHBOTO TIOBITPSI 1
HH3KH 1HIIUX 30BHIIIHIX YUHHUKIB).

Buan i chepu 3acTocyBaHHs

Sk Macy, SIKOFO 3aIIOBHIOIOTH OTBIp ISl aHKepa abo Mr00ems XiMiYHOTO THITY,
BUKOPHCTOBYIOTh PEYOBHHH Ha OCHOBI TAKMX THIIIB CMOJ:

— EIMOKCHIHOI;
€TIOKCHAKPHIIATHOT;
OJIieCTEPOBOT,
BiHLJIECTEPOBIH.

KneiioBi xommno3wumii, HaIpUKIag, HA OCHOBI BiHUIOBOrO edipy MiIXoasTs
JUII CTBOPEHHS aHKEPHHUX 3 €lHaHb, SKi (QYHKIIOHYIOTP TPU HHU3BKHUX
TeMIIepaTypax, i MaloTh IIePeBary B TOMY, 10 MOXYTh (iKCYBaTH aHKEPHI OOITH y
BOJIOTUX OTBOpax, HE CTBOPIOIOYM BHYTPINIHIX HANpyXXeHb B OyIiBeIbHOMY
Mmatepianmi. Lli cmMomm MOXHa BHKOPHCTOBYBATH JUIS YCTaHOBKH pi3bOOBHX 1
TIaJKUX IIMAJIBOK B Ta300€TOHI, a TaKOX BOHM HE MICTATh CTHPOIY, SIKUH €
IIKIUTUBUM JUUISL 37J0POB’ S JIIOJJHHU.
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Iopsim 3 yciMa mepeBaraMu KIICHOBHX CKIQiB IEPEePaxOBaHUX THIIIB,
MaTepialli Ha OCHOBI CIOKCHAKPUJIATHUX CMOJ BIIPI3HSE IE W BHCOKA MeExa
Boruectiikocti — R120. Ileii mapamerp Bka3dye Ha Te, IIO HABiTh 32 YMOBH
OpsSMOTO BIUIMBY BOTHIO Ha 3a(iKCOBaHMiA 3a JOMOMOIOI TaKOrO KIICIO
KPIMIWIHHHMA SIIEMEHT 3 HUM HIY0TO HE CTAHEThCS MPOTIroM 120 XBUITUH.

Knei Bimpi3Hse i pisHHi mepion, HEOOXiTHHNA AN IXHBOTO CXOIUIIOBAHHSA 1
MOBHOTO 3aTBephiHHA. Tak, 4ac CXOIUTIOBaHHSA / 3aTBEPAIHHS CTAHOBUTH IS
CKJIaJiB:

— enokcuaHux — 7—180 xBumun / 7-48 roaux;

— Ha OCHOBI noJriecTepoBUX cMoiI — 2—30 xuiwH / 25—180 XBHITHH;

— BiHiNecTepoBUX — 2—60 XBWInH / 15 XBUIHMH — 24 TOANHY;

— emokcuakpuiaTHUX — 2—24 xpwiuan / 15—180 XBHIHH.

VY kommiekramii XiMIYHHX aHKepiB JUis Ta300€TOHY BUKOPHCTOBYIOTh
pi3bOOBI LIMWIBKH, NiaMeTp SKUX MOXE CTaHOBHUTH Bl 5 10 30 MM, NOBXHHA
TaKUX pi3bOOBHX EIEMEHTIB JOXOAUTH 10 380 MM.

YK 697.8

Hazapenko O.M.!, Imenko C.C.?

! kanp. TexH. Hayk, gou. HY «3anopisbka momiTexHika»
2 ac. HY «3amopisbka IOTITEXHIKa»

KOAKCIAJIBHUM BUXIJ BIIITPAIIbOBAHUX I'A3IB

Y 3B’S3Ky 3 0cCOONMBOCTSIMM KJIIMaTy Hamloi KpaiHW IUMOXOAaM
NpUALIIETEC Bce Oinplne yBarm. OCHOBHE 3aBIaHHS — 3a0€3IEUUTH ITOBHE
BUJAJICHHS MPOIYKTIB 3TOPSHHS BiJ MOOYTOBMX Ta30BHX MPWIANIB y 30BHIIITHE
cepeloBHILE Ta 3aro0irT! iX MOIMPEHHIO Y BHYTpilIHI npuminienHs. Hapasi icHye
JIBa TUIH JUMOXO/IB: IIAXTHI Ta KOAKCIaJIbHI.

KoakcianpHi AMMOXOIU MPAIIOIOTh 3a MPUHIMIIOM «Tpyda B TpyOi» KoIu
JIBOKOHTYpHa Tpy0a MEHIIOro0 JiaMeTpy BCTaBISETbCS B TpyOy OlibIIOro
nmiamerpy. TpyOm 3’€qHYIOTBCS CrieliajbHUMK NEepeMUYKaMH, 00 3anodirtu
TXHbOMY 3ITKHEHHIO.

KirouoBa nepeBara Takoi cuCTeMH BiJIBEI€HHS ITPOIYKTIB 3TOPSIHHS TIOJISITAE
B TOMY, IIO TMOBITPs, HEOOXiAHE UIS MINATPUMKHA TOPIHHS, TMOMAETHCS 330BHI,
3a0e3IeuyroUr CBIKICTh 1 HACHYEHICTh TOBITPS B MpHUMileHHI kucHeM. Kpim Toro,
ISl CUCTEMa BUPILIYE KijibKa Mpo0iieM, OB’ sI3aHMX 31 3BUYaiHUMH TUMOXOJaMH Ta
OTITIOBILHUMU NPUIIATAMHU.

— B pe3yJIbTaTi 3ITKHEHHS 3 BHYTPIIIHbOIO TPyOOIO 30BHILIHE MOBITPS, IO
HAJXOJIUTh B KaMepy 3TOpsiHHs KOTJa, Ma€e OUIbIll BHCOKY Temreparypy. Takuit
(bakTop BIIMBAE Ha 3MEHIIEHHS TEIJIOBTpaT. BimnoBimHo 36imbrryerhest KK
yCi€l cuCTeMH OTaieHHS;
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— Oinbm Bucokui piBeHb KKJI KOT/Ia TaKOX yTBOPIOETHCS 38 PaXyHOK TOTO,
1110 BiZI0YBAETHCS MOBHE 3TOPSIHHS IIPUPOIHOTO rasy;

— BHACJIIZIOK TOTO, IO BHYTPINIHSA Tpy0a OXOJOMKYETHCS IPUILIMBHUM
MOBITPSIM, BOHA CTa€ HE TaKOIO po3mnedeHor. Lle, cBoero ueproro, pizko 3HUKYE
pU3MK 3aliMaHHs KOHCTPYKLIH y MicIsIX 3iTKHeHHs. Lle 0coOnMBO BaXJIHBO Yy
OyIHMHKaXx, 10 MafOTh JAEePEB’IHI CTiHM;

— OCKUTBKH KOaKCiaJbHI AMMapi BUKOPHUCTOBYIOTHCS B Ta30BHX KOTIax i3
3aYMHCHOI0 KaMEpOIO0 3TOPSAHHSA, TO BHKIIOYAE€THCS MOXKIMBICTh MOTPAIUISTHHS
IIKIJIMBUX TPOAYKTIB TOPiHHS, TaKUX SK YaJHUH Ta3 Ta IUM, Yy MPHUMIIICHHS.
3HaxomKeHHS Jronedl  ycepemmHi ctae  koMdoprHimmM. He mortpibHO
BCTaHOBJIIOBATH JOJAaTKOBI CHCTEMHU BEHTHIIALIL;

— HIMPOKHH aCOPTUMEHT (paCOHHMX YaCTHH JO3BOJISIE BUOpATH HEOOXimHMIA
BapiaHT BiABEAEHHs JUI Ta30BHX KOTJIB 3 PI3HOIO IOTYXKHICTIO: — Taki JuUMapi
MarOTh HEBEJIMKI PO3MIpH, L0 I03BOJISIE 3201 PKyBaTH KUTIOBHH IIPOCTIp;

OCHOBHUM HEJOJIKOM BCTAQHOBJICHHS TOPHU30HTAJIBHOTO KOAKCIaJIbHOTO
JUMOXOJY € HOTO CXWJIBHICTh 10 0OMep3anHs. [ToyaTKoBI MOZETI ITUX TUMOXOIIB
He Oynu po3paxoBaHi Ha HHU3bKI po0OOYl TemmeparypH, LIO CIPHYHHSIIO
MOXIIMBICTh OOMEp3aHHS AMMOXOAY 1 BHXOLY 3 JIaAy TEIUIOTCHEPYIOYO0Tro
arperaty. OCHOBHOIO NPHYMHOIO OOMEp3aHHS € HENPaBWIbHUI TEIIOTEXHITHUH
PO3paxyHOK, KONM 3MCHLICHHS [iaMeTpa BHXJONMHOI TPYOM NPHU3BOAMTH [0
MaJgiHHA TEMIepaTypy AMMOBHX Ta3iB HIDKYE TOUYKH POCH, B PE3YIbTaTi 4OTO
YTBOPIOETHCSL KOHAEHCAT 1 oOmep3anHs mumoxoxmy. 11lo0 3amobirt mpomy,
30UIbIIEHHS JiaMeTpa TPyOHM MiJBHIIMTH TEMIEpaTypy BiJpalbOBaHUX TIa3iB.
[MpaBunbHO miniOpaHi KoakciajdbHI TUMOXOIM He MOoBUHHI 3amep3atu. llle ogniero
MepeBarol0 Oro THUIY JTUMOXOJY € BiICYTHICTh HEOOXIJAHOCTI Y BEPTUKAIHLHOMY
KaHaJl JJisl BUBEJCHHS MPOJYKTIB 3rOPSIHHS, OCKUIBKHU X MOXXHa BiJIBOTUTH 4epes3
30BHILIHIO CTiHY NPHMIIIEHHS 3TiJHO 3 IHCTPYKII€I0 BUPOOHHKA 3 MOHTaXY
ra3oBOro OOJIaIHAHHS, 3 YPaxXyBaHHSIM KOHKPETHHUX YMOB Ha BiJICTaHI HEe MeHIIE 2
METpIB Bil PiBHS MOBEPXHIi 3€MIIi;

MiHIMaJIbHA BiJICTaHb 10 JABEPEH, BIKOH 1 BIAKPUTHX BEHTUIIALIHHIX

pemnriTok (0TBOPIB) IO TOPU30HTAII TOBUHHA cTaHOBUTH (0,5 MeTpa;

MiHiMallbHA BiJICTaHb J0 BEPXHBOI MEXIi IBepeil, BIKOH 1 BiTKPUTHX

BEeHTIIAIIIHAX PEmIiTOK (OTBOPIB) Takok Mae cTaHoBHUTH 0,5 MeTpa;

BiJZICTaHb 110 BEPTUKaJII BiJl BIKOH, PO3TalllOBaHNX HaJl OTBOPOM JIUMOBOTO

KaHay — Bix | meTpa;

B paiioHi 1,5 MeTrpa Big KoakciaibHOI TpyOH HEe MOBUHHO OYTH HiSIKMX

MePEeIIKo/I, CKaXKiMO, CTiH, CTOBIIIB i T. T.

HumoxigHa TpybOa, SKIIO HEMae KOHJEHCAaTo30ipHWKA, MOBHHHAa OyTH
BCTAHOBJIIGHA I KyTOM JO 3€MJi, HE MJaf0o4d KOHJCHCATy CTiKaTH Ha3aj.
OnTuManbHUHN YXHI CTAHOBUTH 6—12°.
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SIKIIo AMMOBHIA KaHAT PO3MIIICHUH miJ OaJKOHOM, HaBicOM a00 KapHU30M
JMaxy OymWHKY, TO BiH TOBHHECH BHXOJWTH 3a Mexi koja 3 pamiycom R. Bin
JIOPIBHIOE MIMPHHI BUCTYTIAl0401 HA/l AMMOBIIBOJIOM YaCTUHH Oy IiBIII.

JluMoBHiT KaHAJI HEe NMOBHHEH, Yepe3 30BHILIHIO CTiHY, BUXOAUTH B MPOI3aH
(apxwu), mia3eMHi epexoau, TyHew i i T. 0.

JloBXHMHA TOPU3OHTANBHOI MIMSHKKA KaHATY IPH BUXOMAI dYepe3 CTiHy He
MIOBUHHA TICPEBUIIYBaTH 3 METpPH, X04a AesKi BUPOOHUKH JOITyCKAIOTh Bapialfii.
Hanpuknan, Ferroli momyckae makcumansHy nosxuHy 4 metpu (60/100) abo 5
MmetpiB (80/125), a Navien — nume 3 merpu. ToMy mepea MpPOEKTYBaHHSAM IyXKe
BaXJIMBO YBA)XHO MPOYUTATH IHCTPYKINIO IO Ta30BOTO OOJAIHAHHSA, OCKUIBKH
pi3HI KOTIM MOXYTh MaTh cynepewinBi mapamerpu. CydacHUH miaxix 10 BUOOpy
JTUMOXO/Y JO3BOJISIE BUPINIUTH TEXHIUHI MPOOJIEMHU 3 JOTPUMAHHAM Oy IiBEIbHUX
HOPM.

KoakcianbHuii BiIBEICHHS TUMOBHUX Ta3iB € )HUTTE3AaTHOI AIbTCPHATHBOIO
TPaAMLIHOMY IIAXTHOMY BiJIBEJICHHIO, SIKE IIOB’si3aHE 3 OUIBLIOK KUJIBKICTIO
TEXHIYHUX MHUTaHb, BUIIUMH CTAaHJIApTaMHU O€3NeKH Ta OLIBLIIMMH BUTpaTaMy Ha
OYIiBHHIITBO.

VK 697.9

IMomazan M.J1.!, Imenko C.C.2

! kan. TexH. Hayk, gou. HY «3anopisbka momiTexHika»
2 acn. HY «3amopisbka nosiTexHika»

OCOBJIMBOCTI BEHTUJIALIT BOMBOCXOBMII]

[IpoTsrom OCTaHHIX JECATWIITH HUBUIbHE OYAIBHHITBO B YKpaiHi He
BPaxOBYBaJIO MOXJIMBICTh BiifHH, 1110 MPHU3BEJIO [0 BiJCYTHOCTI 6OMOOCXOBHII Y
Oinbmocti OyaiBenpb. IlinBamu € €IMHUM BapiaHTOM THMYACOBOIO YKPHTTS, alie
BOHM HE NPHUJATHI JJsl TPUBAJIOTO NPOXKMBAHHS, OCKUIBKM HE MAlOTh HaJIeKHOT
BEHTHWIAIII1, HEOOXITHOT /I BIDKUBAHHS JIFOeH. X0ua crcTeMa BEHTUJISIIIT iCHYE,
il MeTa — MATPUMYBATH CTPYKTYPHY LUIICHICTH OyIiBIIi, 3a1100iral0u 3pOCTaHHIO
rpubKa i HaJMipHOT BOJIOTOCTI.

OnHak, y 3B’A3Ky 3 BIHCHKOBHUMHU JiSIMM B YKpailHCBKMX MiCTax BHHHKIA
HEOOXIJIHICTh NEperJITHYTH NPHHIUNN OyAiBHUITBA, 1 TUIAHYEThCS IEPEHHATH
13paifbCchbKy MOJIENIb 3BE/ICHHA JKMTIOBHX OYyJMHKIB, SIKI BKJIIOYalOTh B cebe
6omOocxoBumia. Yci HOBOOynoBM B I3painmi MaroTh mif3eMHI HapkiHra abo
NPWIETITI MPUMIIIEHHS, SIKi CIYTYIOTh O0MOOCXOBHIAMHM, a OLIBLIICTH KBapTHP
MaloTh «KIMHAaTH Oe3NeKW», SIKI MOXYTb 3aXMCTHTH MEIIKaHIIB BiJl OCKOJIKIB
cHapsaiB un 00MO. I3painbpCchKi MiCTa Tak0XK MarOTh J0Ope MiATOTOBIEHY OCBITHIO
Ta MEIUYHY iHQPaCTPYKTypy, SKa MOXE BIIOPATHCS 3 yciMa THUIAMH BiHCHKOBUX
HeOe3neK, BKIIOYAloYM sAepHi, XiMidHi, OIOJIOTi4HI Ta PaFiOJNOTIYHI 3arpo3u.
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Hanpukian, onepauiiii i3painbChKUX JiKapeHb CHPOEKTOBaHI TAKUM YHHOM, 11100
BUTPUMYBATH NPSMI pPaKeTHI BIy4aHHs.

OCHOBHI BUMOTH JI0 CHCTEMH BEHTHJIALIT B 60MOOCXOBHITIAX

BombocxoBuia nuIATH Ha Kacu 3a PIBHEM 3aXUCTy BiJl yIapHOI XBHJIL.
Takox 1X knacuikyroTs:

— 32 KUTBKICTIO JIIOJIEH, SIKi OTHOYACHO MOXKYTh MepeOyBaTH B IPUMIIICHHI;

— 3a po3tanryBaHHsM (y OyaiBii abo mopyd i3 HEl0);

— 3a 3a0e3MeYeHHAM 00JaTHAHHIM TS BEHTWIALIL Ta QiIbTpalii moBiTps.

Po3paxyHOoK BeHTWIALII BpaxoBye Kinmbka ()aKTOpiB, TaKWX SK TEXHIUHI
XapaKTepUCTHKH OyAiBIi, MiClle pO3TallyBaHHSI Ta KUIBKICTh JIEOACH, MI0
nepeOyBaloTh y MpUMIMIeHHI. TakoX BPaxOBYETHCS NMPU3HAYCHHS NPUMIIICHHS —
YM BHUKOPHCTOBYETHCS BOHO BHKIIIOYHO sK OOMOOCXOBHMINE, YW BUKOHYE iHII
¢$yHKUIT B MUpHHH Yac.

B I3paini, Hanpukian, 60MOOCXOBHIA CIIPOSKTOBAHI SIK iIrpOBI KIMHATH LIS
Jited, mo0 BOHM BiguyBanu cebe koM(opTHile mig yac BifickkoBuX Aii. OHak,
sKiCHa BEHTWIALiS Ta (inprpamiiiHe oOnaaHaHHA € O0OB’S3KOBHMMH BHMOTaMH.
YKpUTTS HOAUSIFOTHCS HA BIJKPUTI Ta 3aKPHTI.

Jlo mepmmx HaiexaTb MiA3eMHI CHOPYAW, NMPUAATHI A KOPOTKOYACHOTO
3aXUCTy, TOAI SK JPYTi MOXKYTh NPHUIMATH JIOxed A0 OBOX Ii0 i HMOTpeOyTh
CHUCTEM BEHTWIAIIl JUI1 3aXUCTy BiJ yIaMKiB, CHapsAmiB, XIMIYHOTO Ta
010JIOTIYHOTO YpaXKCHHSI.

Cucremn QinpTpamii TOBITPS 3amo0iraloTh NPOHUKHEHHIO TOKCHYHHX
peyOBUH i 0i0JOTIYHUX aepPO30JIiB 330BHi.

Bentusuiitne o0naaHanHs Ta THIU QiIbTPIB 17151 60MOOCXOBHIIL

ITig gac G6oioBHX [iff 9acTO TPAIIISIOTHCA Mepedoi 3 eNeKTPONOCTadYaHHIM,
SKi MOXYTb BifOyBaTHCsi B OyJiBisiX a00 LIMX MicTax, caMe TOMY y BEHTHIISLIT
00MOOCXOBHII] BCTAaHOBIIIOIOTh MEXaHIUHI NPHUIUIMBHO—BHUTSDKHI cHCTeMH. Y
MEeBHUX CHUTYyallisIX Moxke OyTH BHTiJHO OyqyBaTH YKPHTTS, SIKIi MOXYTh OyTH
MOBHICTIO 130JIbOBaHi BiJ] 30BHIIIHBOTO TOBITPS. Y TaKUX BHIIAIKaX CHCTEMa
MIOBUHHA PETEHEPYBAaTH BHYTPIILIIHE MOBITPS HPOTATOM 6 TOJIHH.

KoHcTpyKuist BEHTHISIIIHHOT CHCTEMH BKIIIOUA€ HACTYITHE O0JIa(HaHHS:

— 3abipHi KaHAIK MOBITPS, IO MPALIOIOTH Y KITBKOX PEKUMAX;

— TPOTUBHOYXOBI IIPUCTPOI 3 POUINPIOBATBHUMHI KaMepaMH Ha 3a0ipHHX Ta

BUTSDKHHX KaHaJlax;

— aHTHUNWIOBI GiNbTPH;

— (inpTpHU-IIOTIMHAYI, IO OYMIIAIOTH BXiJHE MOBITPS BiX pamiamiiHOTO

HITy, O100T1YHIX aepO30IiB, XIMIYHIX PEYOBUH;

— TeruoeMHi GiTbTpH;

— TepMeTHYHi KJIalaHu;

— BEHTWIATOPH Ta CHCTEMa MOBITPOBOIIB.

24



Jnst 6omOOCXO0BHIIL, SIKI PO3paxOBaHi HAa BUKOPHCTaHHS B yMOBax HOBHOT
i3omsiii  mpoTtsAroM 6 TOAMH, OOOB’SI3KOBE BCTAHOBJICHHS OOJagHAaHHS JUIs
pereHepailii BHYTPIIIHBOTO TOBITpA. Taki CHCTEMH OYHINAIOTH TOBITPSA Bif
MoHookcuay Byriemo (CO) i miokenay Byraemo (CO2) 1 miaTpUMYyIOTH
ONTHMAIBHUN CKiIaj moBiTpst: KoHneHTpaunis CO2 no 3%, kucHio — 0 17%, CO —
10 30 Mr/m>.

BentmmoBanHs Ta (inpTpamis y 60MOOCXOBHIAX € TOJOBHUM (HaKTOPOM
BIDKMBAHHS y HAIIPY>KCHUX YMOBaX BOEHHOTO cTaHy. Came TOMy 00JialITyBaHHSIM
3aXHUCHAX CHOPYZ LWBUTBHOI OOOpOHHM MAaroTh 3aliMaThcs Jmmre mpodeciiiai
imkeHepu. A MaTepianu Ta oONagHAaHHS, IIO 3aCTOCOBYIOTHCS, IIOBHHHI OyTH
BHCOKOSIKICHUMH 1 BIATIOBIAATH CTaHAAPTAM.

YK 004.8:69
MockansoBa A.B.
ctya. rp. BAJI-111 HY «3anopi3bka mosiTexHikay

PO3YMHI BY AIBJII: AK IHTEI'PAIIA JATYUKIB, AHAJI3Y JAHUX 1
TEXHOJIOI'TA MAIIIMHHOT'O HABYAHHS TPAHC®OPMY€
BYAIBEJIBHY I'AJIY3b

KopucHicts TexHomnorii «Po3ymanit OyamHOK» He 0OMEKY€EThCS 3pYUYHICTIO
Ta JIOCTYTHICTIO. BOHa Tak0ok Mae MOTEHIIiiHI €KOJIOTIYHI ITepeBary, ONTHMI3yIOUH
BUKOPUCTAHHS €HEprii Ta 3MEHINYIYM KiIbKICTh BimxoziB. Bona mae 3mory
30MpaTH JaHi PO3YMHHUMH JATYHKAMU 1 WPUCTPOSIMH, IO MOXYTh OYTH
BHUKOPHUCTAHI JJIS IMiIBUIICHHS 3araibHOi e()eKTHBHOCTI Ta Oe3eKu Oy IuHKY.

3a3HaueHa iHHOBaWis Mae OaraTo TepeBar, 30KpeMa MOJKIIUBICTh
KOHTPOJIIOBATH Ta aBTOMATU3YBaTH Pi3HI CUCTEMHU B OYy/MHKY (TakKi sSIK OCBITJICHHS,
omajeHHs, Oe3neka Ta po3paru). Lsi TeXHOIOTIs 0COOMMBO KOPHCHA IS JIFOCH 3
OOMEXEHUMH MOXJIMBOCTSIMH a00 JII0Jiel TOXWIIOrO BIKY, SKi MOXYTb MaTh
TpynHOUIi 3 (Pi3MYHUMH 3aBJAHHSIMH, a TAKOX sl MPOoQecioHaniB, SKi X04yTh
ONTHUMI3yBaTH CBil IOJIEHHUI PO3MOPSIOK JTHS.

OcoOnuBicts mnossrae B 3aatHocti «Smart House» iHTerpyBaT pi3Hi
HPUCTPOI Ta CHCTEMH B €IMHY B3a€MOIIOB’si3aHy Mepexy. Lle Bumarae rimmbokoro
PO3YMIHHS PI3HHX JUCLUIUIH, BKIIIOYAIOYM 1H(OPMATHKY, EJIEKTPOTEXHIKY Ta
Ju3aiiH  iHTepdeiicy kopuctyBaya. OCKIIBKM ISl  TEXHOJOTIS IPOIOBXKYE
PO3BUBATUCS 1 BIOCKOHAJIOBATUCS, 3’SBISIOTHCS 3aXOIUIIOI0YI MOXIIMBOCTI JUIS
MOAAJBIIMX 1HHOBALIM Ta BIIKPUTTS Y LIUX raimy3sx. [IponoHyeTbCsl pO3IIISIHYTH
OCHOBHI IlepeBary BiJi BUKOPHCTaHHS:

[TigBumeHHs KoMpOPTY Ta 3pYIHOCTI y MOBCAKICHHOMY JKHTTI;

ExoHOMist eHeprii 3aBISKHM CTBOPEHHIO ONTHMAJIbHOTO MIKPOKITIMaTy Ta
KOHTPOJIIO BUTPAT HA ONAJICHHS Y BEIUKUX OYIMHKAX;
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KoHTponb OCBITIIEHHS B KIMHATaX 3 MOXKJIMBICTIO BMHKATH CBITJIO TOJIOCOM
a00 aBTOMAaTUYHO IIPH BXOJli B KIMHATY;

KommnekcHuid KOHTpOdb 1MOOYTOBOI TEXHIKH, 3 MOJKIJIMBICTIO 00’ €IHAHHS
IUKJIB 1 yIIPaBIiHHS JEKIIbKOMA IPUCTPOSIMH OJJHOYACHO;

Bignanenuit moctyn i1 kepyBaHHsS 31 cMapT(OHa, 3 IOBIIOMJICHHSAMH B
peamsHOMY Yaci B pa3i iHI[HICHTIB.

Sk i OGaraTo IHIINX TEXHOJIOTIH Ta TPHCTPOIB, «POSYMHHH IiM» Mae CBOI
Henoniku. [lo-mepire, enekTpoHHE 00NagHAHHS CXIIIBHE M0 300iB i 3aBHCaHb, IO
BHUMarae py4HOr0 HAJIATOJUKEHHS OKPEMHUX EIEKTPOHHUX CHCTEM i KOMIIOHEHTIB y
OyIb-sIKUif MOMEHT.

[Mo-apyre, BapTicTh OONagHAaHHS € BHCOKOIO 1 KonuBaethes Bia $4,000 mo
$10,000, 3anmexxHO Bij KOMIUIEKTAIlii, IPOTPAMHOTO 3a0e3MeYeHHs Ta YIoa00aHb
3aMOBHHKA.

[HTerpallist TEXHOJIOTIH «PO3yMHOT0 OYAMHKY» B CydYacHi JOMOI'OCIIOapCTBa
CTBOPIOE MOTEHIIIHI PU3MKH, MOB’SI3aHi 3 MPUBATHUM JKUTTAM. XaKepU MOXKYTh
OTpPHUMATH JIOCTYII 10 NIEPCOHAIBHUX JaHUX, BIICTEKYBAaTH NIEPECyBaHHS JIIOIMHU 1
HABITh 3JIaMaTH CHCTEMH BimeocrocTepexeHHs. Ll 3arpo3a ocoOIMBO akTyaabHa
UL 3aMOXKHUX JIFOfeH, 4ns KOH(DimeHIiiHA iHpopMamis MOXKe CTaTH MIIICHHIO
3m0BMHUCHUKIB. 11106 3HM3UTH LeHl PHU3WK, EKCIEPTH PEKOMEHIYIOTh BCTAHOBUTH
MOTYXHY MiHI-€JI€KTPOCTAHIII0O 3 TEHEpPaTopoM 1 MPUCTPOEM ABTOMATHYHOTO
BBeZlcHHST pe3epBy (AVR) mns 3abe3neucHHs Oe3mepeOiifHOrO eNeKTPOKUBICHHS
CHCTEMH po3yMHOTO OyauHKY. Lleft 3axin momomMoxe 3armo0irTé BiIKIIIOYSHHIO BCiX
cucTeM Oe3MeKH B pa3i BIIKIFOYEHHS €IeKTPOCHEPTii.

Texnouorist «Po3yMHuii OynuHOK» Aae 3Mory TpaHcdopmyBatu OyIiBenbHY
rajgy3b LUIIXOM BIIOPSAKYBaHHS Tpolec OyAiBHUIITBA, 3a0e3Nmedyiodd Kpalry
CHIBOpAIF0 MK PI3HUMH KOMaHIaMH, 3aly4eHHMMH 10 OyMIiBHHUIITBA. 3aBIsSKH
BUKOPHCTAHHIO PO3YMHHUX JaTYUKIB Ta aHAIITHII JaHUX 3’SIBUJIACS MOKJIUBICTH
30upary JaHi npo Xij OyIIBHUITBA B PEKUMI pEajbHOTO 4Yacy Ta ONTHUMIi3yBaTh
poboui mponecu. lle mnpHU3BOAUTH M0 3MEHIICHHS 3aTPUMOK, ITOKpAIICHHS
KOMYHIKaIIil Ta OiIbIIl €)EeKTHBHOTO BUKOPUCTAHHS PECYPCIB.

Hesin’eMHOIO mepeBarorw € MiIBHUIICHHS €KOJOTigHOCTI OynaiBems. Po3ymHi
JaTYNKA Ta CHUCTEMHM aBTOMAaTH3allii JOIMOMAaraloTh 3MEHIIMTH CHOXXHBaHHS
eHeprii, ONTUMI3yI0YH CHCTEMHU OCBITJICHHS, OTAJICHHS TA OXOJIOKEHHS. 3aBASKN
MOHITOPHHTY Ta KOHTPOJIO BHKOPUCTAHHS eHeprii OyZiBili MOXYTb cTaTd OiibII
eHeproeeKTUBHUMH Ta 3MEHIIUTH CBilf ByIieneBui ciix. B cBoro uepry,
BUKOPUCTAHHS MPOTPAMHOTO 3abe3NmedeHHs Ui iHQOpMAIiifHOTO MOIETIOBaHHS
Oynisens (BIM) mo3Bossie apxiTeKTOopaMm Ta iHXKeHepaM CTBOPIOBATH AeTalbHi 3D-
Mojeni OyaiBenb, SKi MOYKHa BHKOPHUCTOBYBATH JJIS iMiTarlii poOoTu OymiBmi 3a
pisaux ymoB. lle momomarae BHWSIBUTH MOTEHIIIMHI MpoOJeMHU IIe 10 TMOYaTKy
OyIiBHMLITBA, 3SMEHIIYIOYH PU3HUK ITOMUJIOK 1 MiHIMI3yIOUH BiIXOIH.
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KpiM TOro, BUKOpHUCTaHHS PO3YMHHMX MIATYMKIB 1 CHCTEM aBTOMaTH3aLlil
migBuirye Oesneky OyniBenb. PO3yMHI JaTYMKM MOXYTh BHSIBIISATH IOTCHINIHI
HeOe3MeKH, Taki K BHUTIK razy abo Imoxexa, i monepekaTd MEIIKaHIIB OymiBii
abo aBapiiiHi ciyxOu. BukopucTaHHs cucTeM aBTOMaru3alii B yIpaBJiHHI
OyniBI€I0 TaKOXX 3MEHIIye MOTpedy y BTPy4YaHHI JIIOAMHM B MOTEHLIIHO
HEeOe3MMeYHNX CUTYAITisX.

Texnomorist «Smart House» Oyme TNpomoBXKyBaTH  PO3BHUBATHCA,
BIOCKOHAJIFOBATUCS 1 CTaBaTH OINbII JOCKOHAJIOK 3 MOSBOI0 HOBHX PO3YMHHX
MAaIllMH 1 TEXHOJIOTiH, MpU3HAYeHNX s OyIWHKIB a00 KBapTHp, IO B KiHIICBOMY
MiACYyMKYy Tpu3Bene A0 OLThIl KOM(OPTHOTO KHUTTA. A 1€ A€ MOXKIHMBICTH
NPOJOBXKHUTH PO3BUTOK KpaiHH, BHKOPHCTOBYIOYHM HPAKTUKH E€BPONEHCHKOTO
COI03Y, Ta BUKOPUCTOBYBATH 3a3HAUCHY IHHOBAIIIIO SIK TEXHOJIOTiI0 Mail0yTHHOTO.

YK 69:007.52(4)
Manaxos 10.B.
ctya. rp. BAJI-111cn HY «3amopi3bka HOMiTEXHIKa»

POBOTHU3ALIA B BYJIBHULITBI: IEPEBAI'M TA HEJOJIKH.
€BPOINEMCHKUM JOCBIJ]

VY cydacHOMYy CBIiTI pobOoTH3amis — Ii¢ OIMH i3 HaWOUIBII aKTyalbHHX
HANPSIMKIB TEXHOJOTIYHOTO Tporpecy. Y OyIiBHHUITBI POOOTOTEXHIKa 3’ SBHIIACS
JIaBHO, aJie TUIBKU 3apa3 HaMaraeTbCcsl BUOMpaTH 00EpTiB, 3aBISKH 3POCTAIOYOMY
iHTEepecy 0 aBTOMaTH3alil mponeciB. IIpONMOHYETbCS PO3IISHYTH TIepeBaru Ta
HeIoNiKH poboTHm3amii B OyHIBHHIITBI, a TAaKOX JIOCBII 3aCTOCYBaHHS POOOTIB B
€Bporri.

OnHi€0 3 TOJOBHUX MepeBar poOoTu3ailii B OYAIBHUIITBI € IiJBUIICHHS
MPOJYKTUBHOCTI Ta SIKOCTI BUKOHAaHHS poOiT. PoO0TH 31aTHI BUKOHYBaTH OLIbLI
TOYHI Ta CKJIAJHI 3aBJaHHs], L0 JO3BOJISIIOTH 3MEHIIUTH KUIBKICTH IMOMHIIOK Ta
CKOPOTHTH 4Yac BHKOHaHHs poOiT. KpiM Toro, 3acrocyBaHHs poOIT J03BOJISE
3HU3UTH PU3UK BUHUKHEHHS HEIACHUX BHIIQJIKIB Ha Oy/iBENbHOMY MalJaHuUKY,
1110 BIUIMBA€E HA 3HIDKEHHS TPABMaTU3MY Cepe/| IpalliBHUKIB.

[Ile BaxMBOIO IepeBarol0 poOOTH3ALil € 3HIKEHHS BUTPAT Ha 3apoOiTHY
wiaty. Po6oTn MOXyTh mopyIlryBaTi pyTHHHI Ta MOHOTOHHI POOOTH, 1110 3BUIBHSE
NPaIiBHUKIB Bl Takux 3aBaaHb. lle 103BOJs€ NpaliBHUKAM 30CEPEIUTHCS Ha
OIBbII CKJIATHUX Ta TBOPYMX 3aBJAHHAX, a TAKOXX 3HWIKYE 3arajibHi BUTpaTH Ha
OIUIaTy Mpari.

OnHMM 13 TOJIOBHUX HEJONIKIB poO0TH3allii B OyAiBHUITBI € BUCOKA BapTiCTh
poOiT Ta iX 00CIyroByBaHHS. BiJNOBIIHO, HE KOXKHA OyJiBEIbHA KOMITaHIS MOXE
JIO3BOJIMTH COO1 BENMKY iHBECTHHIIO B poboToTexHiKy. Kpim Toro, poboTu3aris
MO>K€ TTPU3BECTH JI0 3MEHIIICHHS KUTLKOCTI pOOOYHMX MICIh Y OyIiBEIbHIN ramysi.
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Y €Bpomni pobororexHika B OyniBHMITBI BKe OuiblIe JECATH pPOKIB.
Hanpuknan, y IlIBeiinapii BurorosieHi pobotu i OyIiBHUITBa OYIMHKIB Ta
MocriB. B IIBerii 3acTOCOBYIOTECS poOOTH JJIsl pO3pOOKH Ta OY/IBHHIITBA IIAXT Ta
TyHeniB. Y @innsHzaii BUroToBIeHI poOOTH Ui PEMOHTY Ta OOCIYrOBYBaHHS
MOCTIB Ta IHIIUX iH)KeHepHUX cropya. Y HiMeuunHi 3aCTOCOBYIOThCS POOOTH A1
BUTOTOBJICHHSI Ta BCTAHOBJICHHS! KOMITOHEHTIB Oy/1iBEIb.

OTxe, MOXKHa 3pOOUTH BHUCHOBOK, IO POOOTOTEXHIKa B OYyIiBHHUIITBI Mae
CBOi TIepeBarm Ta HEIOJIKH, IPOTE €BPOICHCHEKHUIA JOCBi TIOKa3ye, IO
BUKOPUCTAHHS pOOOTIB JJO3BOJISIE MiABUIIUTH €(PEKTHBHICT Ta SKICTh BUKOHAHHS
POOIT, 3MEHIINTH PU3UK BHHUKHEHHS HEIIACHUX BHUIIAJKIB TA 3MCHIIUTH BUTPATH
Ha 3apo0iTHy mumaty. IIpore, mepex TWM, SK BIPOBAJKYBAaTH POOOTOTEXHIKY B
OyniBHULTBI, HEOOXiAHO BpaxyBaTH BapTiCTh POOIT Ta IX OOCIYroBYBaHHsS, a
TaKOX COLIaJIbHI JOCIHIKEHHS, IMOB’s3aHi 31 3MEHIICHHSIM KIUIBKOCTI PoO0OYMX
MicCLIb.

YK 721:69:004.925.84
beitnep H.B.!, Beitnep I1.C.2
1.2 xann .TexH. HayK, cTynd. rp. BA(3-112M HY «3anopisbka HOTiTEXHIKa»

IPUCKOPEHHA NIOHOBJIEHHA OBCATY XKUTJOBOI'O ®OHAY 3
BUKOPUCTAHHSM TEXHOJIOI'TI 3D IPYKY

BHacnigok pociiicekol BiiCBKOBOI arpecii B Ykpaini OyJio IMOIIKOMIKEHO Ta
3pyiiHOBaHO Oarato OynwHKIB. BimHOBICHHS i1H(PPACTPYKTypH Ta >KUTIOBOTO
(boHIy 3anMIIaEThCS OJHUM 13 HallBaXKIMBIIIUX MUTaHb. L{e mpouec, skuil BumMarae
3HAYHMX 3yCHJIb, PECYPCIB Ta 4acy.

3D-npyk € BITHOCHO HOBOIO TEXHOJIOTIEI0 y OYAIBHUIITBI B YKpaiHi, ane BoHa
BXKe HaOyJ1a NIMPOKOT0 3aCTOCYBAHHS Y BCbOMY CBITI. J|Jisl IBUIKOTO BiTHOBJICHHS
JKUTJIOBOTO (QOHIY TICHS TOIIKO/DKEHb 3aCTOCOBYEThCS 30ipHO-MOHOJIITHE
OyaiBHULITBO, epedabpuKyBaHHs Ta MOJYJIbHE OyMiBHUITBO. Tako) OCOOIUBOL
aKTyalbHOCTI HaOyBae Texnoioris 3D apyky (puc. 1)

Pucynok 1 — I[Ipuaiun 3D-npyky OyauHKY
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[epeBaru Bukopucranus 3D-apyky B nporeci BinOyI0BH KUTIOBOrO HOHIY
Ticysl BItHU MOXYTb OyTH TaKUMH:

1. llIBunke BiHOBJIEHHS: BUKOpUCTaHHS 3D-ApyKy MOKe 3HAYHO CKOPOTUTH
yac 3BeleHHS OyJiBeJdb Ta CHOPYJA, OCKUIBKM JpPYK TPUBHMIPHUX MOAENeH
OyniBeunb 3aiiMae HabaraTo MeHIIE Yacy, HiK TpaauliiiHe OyAiBHUIITBO.

2. CkopoueHHs Butrpar: 3D-Ipyk MOXe TaKOX JOIIOMOITH CKOPOTHTH
BUTpATH Ha OyIIBHHLTBO, OCKIMTBKK IJIST HOTO 3aCTOCYBaHHS HE MOTPiOHA BENHKa
KUTBKICTh POO0OYO0i CHIIM Ta MaTepiaiB.

3. THoxkpamenHs TouHOCTI: 3D-IpyK [OO3BOJSIE CTBOPIOBATH 00 €KTH 3
BHCOKOIO TOYHICTIO Ta JIETalli3alli€ro, MO MOKe OYTH OCOOIMBO KOPHCHUM IIPHU
BiTHOBJIECHHI OyHiBeNb Ta CHOPYZ, I TOYHICTh Ta IeTalli3allisi MaloTh BEJIHKE
3HAYCHHS.

4. 3meHIeHHs BigxoniB: 3D-Apyk € eKOJOriYHO OE3MEeYHINIUM CIOCOO0M
OyIiBHHIITBA.

OnHaxk € ¥ iesiki HeI0JIiKK BUKOpUCTaHHs 3D-pyKy, SKi MOXKYTh BKJIIOYATH:

1. OOMmexeHHsT po3MipiB: po3Mipu OO0’€KTIB, sKi MOXHa pO3APYKYBaTH,
HanpsMy 3aJeXaTh BiJ PO3MIpiB JPYKOBaHUX CTOJIB Ta IMPUHTEPIB, IO MOXE
MIPU3BECTH 10 0OMEKEHb MPH 3BEICHHI KOHCTPYKIIIH.

2. SIKicTh ApYKY: 3aJeKUTh BiJ MaTepialiB, MO0 BHKOPHUCTOBYIOTHCS, Ta BiJ
TOYHOCTI TpPHHTEpa, IO MOXKE IIPU3BECTH [0 HEMOJAJOK Ta Je(EeKTiB Yy
JIPYKOBaHUX 00’ €KTaX.

3. OOMexeHHsS MaTepialiB: OO CKIaxy MarepialiB € TCeBHI BHUMOTH Ta
KpHUTEPiiB, 110 MOXe BIUIMHYTH Ha KiHIIEBUH pe3ysbTaT.

VY 2020 poui Ha 6a31 KuiBcbkoro HallioHaJ bHOTO YHIBEpPCUTETY OYAIBHHUIITBA
Ta apxiTekTypu OyJ0 cTBOpeHO Jjabopatopito 3D-Apyky, ska 3aiiMaeThCs
JIOCJTIJDKEHHSIMH Ta po3po0KaMu B raiy3i 3D-npyky uis OyniBHHLITBA.

Bxe y upomy poui npencraBuuk kommanii HILTI Ykpaina FOpiit €ropos
IUIaHy€e JPYKYBaTH OyIUHKM JUIS MOCTPaXJAJIMX YKpaiHLiB 3a Jonomoroi 3D
npuHTepiB. OnHOMOBEpXOBUH NiM Twiomero 60-100 M2 moxkHa 3BecTH 3a 1-4 nHI.
[Ipn oMy BHKOPHCTOBYEThCS MiHIMyM ocHacTKH. [Ipomec OyniBHHITBa Maiike
MOBHICTIO aBTOMATHU30BaHUM 1 MOX€ MIATPUMYBATHCS OpHUTaIoro 3 3-5 Jrojeit.

Takum grHOM, 3D-ApyK v OyAiBenbHIN cdepi npu BiTHOBICHHI OymiBenh Ta
cropyn micns OOWOBHX Iiff € TEepPCHeKTHBHAM HANPSMKOM, IO CTPIMKO
PO3BHBAETHCH.

OpHak 11e BCe 1€ BiIHOCHO HOBA TEXHOJIOTSI A1l YKpaiHw, 1 il 3aCTOCYBaHHS
MoOXke OyTH OOMeXeHe NesIKUMH (aKTOpaMH, TAKUMHU SIK JTOCTYIHICTh TE€XHOJIOTI]
Ta MarepiamiB. 3D-nmpyk Moxe OyTH BHKOPHCTAHHM JUIS CTBOPEHHS JAeTayieit
KOHCTPYKIiA abo 1minux OyniBenb. BiH MoOXe CKOPOTHTH dYac BiJHOBICHHS,
30UIBIINTH  TOYHICTH BHPOOHHMITBA JeTajel Ta 3HM3UTH BHUTPAaTH Ha
TPAHCHOPTYBaHHS MaTepialiB.
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SUPPLY CHAIN MANAGEMENT IN WARTIME: IDENTIFYING KEY
FACTORS FOR MAINTAINING EFFECTIVE SUPPLY CHAINS DURING
CONFLICT

Developing a project estimate necessitates extensive knowledge and
experience in the relevant field. The precision of the estimate improves as the
project advances and additional information becomes available. The accuracy of
the estimate is only established once the project is finalized, and the actual cost is
known.

In order to achieve optimal economic outcomes in construction project
implementation, emphasis must be placed on cost management. Nevertheless,
continuous cost management using human resources increases construction costs
and impedes long-term enterprise development [1].

Artificial intelligence application in calculating construction project costs
allows for rapid comprehension of the actual level of construction work and
analysis of progress deviation. Advantages of utilizing artificial intelligence for
cost estimation in construction include:

Increased accuracy: Al algorithms can analyze large amounts of data to
estimate costs more accurately than traditional methods. This can help prevent cost
overruns and delays;

Faster turnaround time: Al algorithms can quickly process large amounts of
data, which can lead to faster turnaround times for cost estimates;

Cost savings: Accurate cost estimates can help prevent unnecessary expenses
and reduce overall construction costs;

30


https://dev.ua/news/ukrainskii-marketolog-1650276362

Improved risk management: Al algorithms can identify potential risks and
predict cost variations, allowing construction companies to proactively manage
risks and make informed decisions;

Increased productivity: By automating the cost estimation process,
construction companies can free up time and resources that can be used for other
tasks, which can ultimately increase productivity.

The Dubai Land Department (DLD) has been investigating the potential of
artificial intelligence (AI) in the construction industry [2] to enhance and
streamline various processes. Specifically, the DLD has been implementing Al in
the acquisition of building permits and estimating the cost of construction work.
The use of Al algorithms enables the DLD to analyze and process permit
applications with greater speed and accuracy than traditional manual methods.

Furthermore, the Al system can identify any errors or inconsistencies in the
application, thus reducing the likelihood of delays or rejections. Additionally, the
DLD is exploring the use of Al-powered drones for building inspections and
monitoring construction sites for compliance with safety regulations. These drones
capture high-resolution images and videos that can be analyzed using Al
algorithms to detect potential security breaches or hazards. Apart from building
permit applications and inspections, the DLD is also exploring the use of Al in
other areas of the construction industry such as project management, cost
estimation, and resource allocation.

Moreover, to ensure the successful implementation of Al in the construction
industry, there is a need for collaboration between different stakeholders, including
the government, private sector, and academic institutions. This will help in sharing
knowledge and resources and promoting innovation and development in the sector.

The peculiarity of using artificial intelligence to calculate the cost of
construction projects is that it allows for more accurate and efficient cost
estimation, as well as improved decision-making. By analyzing vast amounts of
data and using complex algorithms, Al can provide more accurate and detailed cost
estimates for construction projects. This can help to reduce the risk of cost
overruns and project delays, which are common problems in the construction
industry.

Another advantage is that it can help to identify potential cost-saving
opportunities. By analyzing data from past projects, Al algorithms can identify
patterns and trends that can be used to optimize construction processes and reduce
costs. This can include identifying the most cost-effective materials, suppliers, and
construction methods, as well as predicting potential cost overruns or delays.
Overall, the use of Al in construction cost estimation can help to improve
efficiency, reduce costs, and increase the accuracy of project planning and
execution.
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By integrating Al into these processes, the DLD aims to enhance efficiency,
minimize expenses, and improve the overall quality and safety of construction. An
analysis of the obstacles and factors affecting the impossibility of integrating Al
into Ukrainian construction companies is presented in Table 1.

Table 1 - Obstacles to the integration of artificial intelligence in construction

Obstacle/Disadvantage Difficulty of Implementation/Solution
Lack of data and digitalization — The lack of standardized and digitized
data for construction projects makes it
difficult to implement Al

Resistance to change — The creation of a centralized database
with standardized data would require
significant effort and investment.

Cost of implementation — There is a need to create standards for
data collection and management.

Limited availability of skilled | — Many companies and individuals in

professionals the construction industry may resist the

adoption of Al technology due to fear of
job loss or lack of understanding of the
technology.

Ethical and legal concerns — Education and training programs may
be necessary to address these concerns
and encourage adoption of Al

The table 1 outlines the disadvantages and obstacles to the integration of
artificial intelligence for cost estimation in the construction industry in Ukraine. It
highlights the main challenges that need to be addressed for successful
implementation. From the analysis, it is evident that lack of data and insufficient
knowledge about Al technology are the primary obstacles to the adoption of Al in
the construction industry.

Also, the high cost of Al systems and limited funding for research and
development are other significant barriers that need to be addressed.

In conclusion, despite the challenges, the integration of Al for cost estimation
in the construction industry in Ukraine has enormous potential to enhance
efficiency, reduce costs, and improve accuracy in estimating construction works.
Therefore, it is essential to address the obstacles outlined above and create an
enabling environment that promotes the adoption of Al technology in the industry.
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MDIKHAPOJHMI JOCBIJ BUKOPUCTAHHS BIM ITPU
3BEJIEHHI BY AIBEJIb I CHOPY ]|

JOKyMEHTAIlil Ta IOJIETIIeHHs MOUIyKYy, BOYZOBYBaHHs Ta 3B’sI3yBaHHs
BXJIMBOI 1H(pOpMAIil NPU3BOIAMUTH 10 YJAOCKOHAIEHHI CTAapUX 1 CTBOPEHHI HOBUX
METOIB MPOEKTYyBaHHs 1 OyaiBHHMITBA. OMHUM 3 TaKUX HOBUX MeTOIiB i € BIM
a6o Building Information Modeling (inpopmaiiine MoaeroBaHHs Oy/1iBeIb).

BIM TexHOJOTII TpeACTABIIIOTE 3 cebe MpOoIeC ONTHMI3allii IUTaHyBaHHS,
MPOEKTYBAHHs, OyIiBHUIITBA, SKCILTyaTaIlii Ta 00CITyrOBYBaHHS CIIOPY Ta OyIiBelb, B
OCHOBI SIKOTO — CTBOpPCHHs IM(POBHUX BimoOpakeHh (Pi3MUHHUX Ta (YHKIIOHATBHUX
XapaKTePHUCTUK 00’ €KTIB Ta KepyBaHHS [IMMH 300pakeHHMH [ 1].

3aBnaHHs i€l pOOOTH — MOCTIANTH MIKHAPOIHHUN TOCBi BIPOBAIDKCHHS Ta
BuKopHucTaHHs BIM TexHouoriii Ta 3poOMTH BHCHOBOK IPO MOTEHIlia]l IXHHOTO
3aCTOCYBaHHs B YKpaiHi.

Indopmaniiine MoseIIOBaHHSI MOJKHA 3aCTOCOBYBATH HE TUIBKU PU HOBOMY
OymiBHULTBI, a i y BUNaAKax PEKOHCTPYKLII BXke iCHyloumx o0’ekriB. Tomy
npornonyemo po3risiHytH gocsig CIHA y Bukopucranni BIM Ha mnpukianmi
MoJenroBanHs rotento B [liBnenniit Kanidopwii y rpyani 2020 poky [2].

3a nonomororo ckaHepa ZEB Horizon nosmboBuit Texuik bpasn Pozencrin
3poOMB I’SITh CKaHyBaHb roTeNio (10 1525 XBUIMH KOXKHE), OXOINHUBIIN BCi HOMEpH,
rapax Ta ekcrep’ep. Jaii immoprysas nani B GeoSLAM Hub ta noennas otpumani
ckaHyBaHHs. O0’enHaHi naHi Oyso oOpobieHo y mporpamHomy naketri GeoSLAMs
Draw BIM jy1s1 BEpiBHIOBaHHS Ta IMiArOTOBKY 10 BuKopuctanHs B Autodesk ReCap, a
3roJIOM BXe PO3I0oYaBcs Iporec MozemoBanHs y Revit. Byna crBopena BIM-monens
roremo 1oniero 4500 kBagpaTtHUX (yYTIB, BCIiA 33 UMM PO3MOYANIOCS IUIAHYBaHHS
peMoHTy. Bech nporiec BizOyBaBcs MPOTITOM YOTHPHOX JTHIB.

3pazkoM JfocBigy 3actocyBaHHS BIM y HoBOoMy OymiBHHMITBI MOXe
ciyryBatn OaratomoBepxiBka Q218 na ®pankdyprep-Amee 218 y bepmini.
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Komnanis PORR GmbH & Co. KGaA po3pobiisie mpoekT 6araTonoBepXiBKH 3
JOAATKOBUM  KOMEPLIMHMM BUKOPHUCTAHHSM. 3arajibHa Iulomia OyAWHKY
cknanaTuMe 32,6 THCSY M2, BUCOTA — 64 M.

Binnin BIM xoMnaHii-npoekTyBajIbHUKa KOOPJHHYE BCl BAMOTH /10 TIPOEKTY
BIM Ha OyniBeinbHOMY MalJaHUMKy — BiJ] KOpUTYBaHHS Je(eKTiB Ha cTajil
MOJICITIOBAHHS 0 Iepefadi TOTOBOI TOKyYMEHTaIlil B eKCIUTyaTario. Sk maTpuMKy
po3poOHUK BHKOpHCTOBYEe pomaTok «GAMMA AR», skuii 3a JOHIOMOTOIO
«JlomoBHEeHO1 peanpHOCTI» Hakiamae BIM-monmens Ha OymiBenbHHN MalTaHIHK
yepe3 cMapTQoH 4u miaHmeT. Lle 103BoIsie IeTKO BU3HAYNTH Ta 3aJ0KyMEHTYBaTH
BiIMIHHOCTI Mi)X TUTaHYBaHHSM Ta OYIiBHUAIITBOM.

ByniBaHIITBO MTaHy0Th 3aBepmuTh y 2023 pori.

A ochb 1Ie OJUH IiKaBUH MpuKia] BUKopucTaHHs BIM: smoHcbka KoMmnaHis
Daito Trust Construction Company, 10 BHKOPHCTOBYE IEPEBO SIK KIFOUOBHI
eJIEMEHT JM3aiiHy, Oa)kaJu MJOCIIIAWTH albTEPHATHBHI IPOEKTH LUBLIBHOT
apxiTeKTypu. 3 Li€l0 MeTOI OyJ0 BIIKPUTO (YTYPUCTHYHHII BHCTABKOBHH 3all,
TPUKYTHA IpaTyacTta MOKPIBIIs SIKOTO caMo 110 co0i € IIJIMM eKCIIOHATOM.

[Maneni momepe4HO-NaMiHOBaHOI JIEPEBUHH, SIKI BOHM BHUKOPHCTOBYBAIH —
3aBBUIIKM 2,3 MeTpa, 3aBIOBKKU 11,8 meTpa Ta ToBuIMHOW0O 270 MM, Baroro 1o 3
TOH 3a IITYKY. 3araixoM Oyiio BUKOpuCTaHO 128 maHemneid.

Crmouatky, A7l TepeBipKu po3MipiB poOoTu Oymu cTBopeHi Moperni PesiT;
Iotim BoHM Oyiu BUKOpHUCTaHI st ApyKy 3D-Momeni.

OCKINBKY Aax TMOXWINHN, TaHeNi TOBUHHI OyiH 30HMpaTHCh MO AiaroHai, 10
BUMArajgo TOYHOCTI BUTOTOBJICHHs HE MEHIIe 2 MM. BuMmiproBaHHsI pOBOJMIM 32
JIOTIOMOT'0K0  TaxeoMeTpa, o0poOsuM JaHi 3a JomomMorow 3D-OymiBenbHO-
reoje3uyHoi cucremu. Jnsa BuBopy nanux BIM y none BUKOPUCTOBYBAJIM
Autodesk BIM 360. ITix yac MOHTaXy MaHesi TPUMAJINCs Ha TUMYacOBUX OIOpax,
NpoLeC IEMOHTAXY SIKHX TaKoX OyB IpoaHaji3oBaHui 3a gornomorow BIM mnepen
BIPOBAKEHHSIM.

3aBmskH i KOOpAWHAMIi BCi, XTO OpaB yd4acTb Y HPOEKTI, MPHHOCHIN Ha
poOoumii MaiTaHYNK OJTHAKOBHU Y3TOJDKCHHH HaOlp JaHUX, TOPIBHIOBAIN HOTO 3
HE3aBEpPIICHOID pPOOOTOI0 Ta MIATBEPKYBAIMA TIOCIIOBHICTE Y MpoIleci
YHOpaBITiHHS Oy XiBHAIITBOM.

[Ipo ykpaiHCBKHIA NOCBiJ MacIITaOHOI MipKUTANi3alii raxy3i OyIiBHHIITBA
MOKM IO paHo. AJe replr Kpoku Bxe 3poOusieHo: 3 1 smmas 2020 poky Habpas
gyuHHOCTi Hamionaneauit  crangapt JCTY 19650-1:2020 «Opranizamis Ta
oun¢pyBaHHs iHPOpMamii moa0 OyaiBeNs Ta CHOPYA BKIIOYHO 3 OyAiBEIbHUM
iHpopmaniinuM  MozemoBaHHAM  (BIM).  Vmpaeninas  iHdopmariero 3
BUKOPUCTAHHAM OyxiBensHOTO iH(popMaliifHoro wmozemoBanHa. YactuHa 1.
Konnenii Ta npunnunmy. [leit JOKyMEHT iIEHTUYHNN MI>XKHAPOJHOMY CTaHAApPTy
ISO 19650-2:2018.
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Etanu posnociomkenHs BukopuctanHs BIM Ha Tteputopii Ykpaini Tta
HEeoOXi/THI KOPUTYBaHHS JEpXKaBHUX cTaHAapTiB 3anpornonyBanmu Ukrainian BIM
Community y cBoemy nokymeHTi «Konnemuisi BopoBamkenHs BIM -
OyzaiBenpHOTO 1H(GOPMAINIHOTO MOJCTIOBAaHHS B YKpaiHi». JJokymeHT Oyio
CTBOpeHO 3a miATpuMKu npoekty €C «/lomomora opranam Biaau YKpaiHH B
YAOCKOHAICHHI MEHEKMEHTY IUKIIOM 1H(PPaCTPYKTypHOTO IPOCKTY».

s xoHmenmis TPOIMOHYye peaiizamiro BrpoBamkeHHs BIM, mpomec skoi
po3buTo Ha dHoTHpH (a3u. 3aKiHYCHHS BIPOBAKEHHA iH(opMaIiitHoro
MOJICITIOBaHHS MPOTHO3YIOTh y 2035 portii 3 0008’ s13k0BUM BUKOprcTaHHsS BIM Ha
00’eKTax Jep>KaBHOTO 3aMOBIICHHS Ta PO3MIIIAOM HEOOXITHOCTI BCTaHOBIICHHS
KPHUTEPiiB U IPUBATHOTO 3aMOBJICHHS [4].

AHani3yloud NpeNCTaBiIeHI NPHKIaad, MU 0aunMo, L0 3alpOBaKEHHS
TEXHOJIOTiM iH(QOPMAIIHOrO MOJENIOBaHHS OyZAiBelb Mae€ B OCHOBHOMY
NO3UTHBHUI  pe3ynbrar. [lpm BukopucranHi BIM wac mnpoexryBaHHS
CKOPOYYETBCS, Bi3yamizallisi MPOEKTYy MOKPALIYEThCSI, a MOJETIIeHUI mpolec
OoTpuMaHHs, BOynOBYBaHHS iHpopMalii Ta TOCHIaHHS Ha Hel crpuse
y3roJUKEHOCTI OyIiBenbHOI JOKyMeHTalii Ta 30UIbIIEHHI0O MPOIYKTHBHOCTL. Y
TETIEPIlIHIX YMOBaX TeMa HIBUAKOTO i EKOHOMHOTO BiJHOBJICHHSI KpaiHH, HA JKalb,
HaOyBae Bce OUmbIIOI akTyampHOCTI. TOMy MOKHa 3 YIIEBHEHICTIO 3asBHUTH, IO
Opi€HTaIlil Ha pWHKK Ta OyniBeNbHI HOpPMH KpaiH, mns skux BIM Bxe craB
MPUPOIHAM SBHIIEM, JOAA€ TaKUX MPHUKIAAIB B YKpAiHCHKIiH raiy3i OyIiBHHITBA,
TIOCTIPHSIE 3ayYCHHIO 1HO3EMHIX 1HBECTHIIIH, a TAKOX PO3BUTKY iHPPACTPYKTYypH
Ta TYpHU3MY.
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3. What is BIM and how does it impact the construction industry? —
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and-how-does-it-impact-the-construction-industry/ (mata 3BepHenns: 18.04.2023).
- HasBa 3 expany.

4. Adanacees /1., borcekuit O., Konomoenp M., [Togmyonu A., [Tomomsuyk
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0.2019. C. 87-97.
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INPOEKTYBAHHS NIACUBHUX BYJINHKIB AIK OCHOBA
EHEPTOE®EKTUBHOI'O BYAIBHUIITBA

30iIbIICHHS YWCEJIBHOCTI HACENEHHS, 3POCTaHHS eJIEKTPOCIOKUBAHHS,
3MEHILEHHS 3alaciB eHEPreTHYHUX PecypciB 3eMili 3MYLIYIOTh 3aMHCIUTHCS Hall
CTBOPCHHSIM OUTBII €HEeProe(eKTHBHUX METOMIB OyMiBHUITBA, CTBOPEHHUX I
3HIDKCHHS O00CATY CHOXHBAaHUX pecypciB. BuHHKae HEOOXiTHICT PO3POOKH
KOHIIETII}, CIPSIMOBaHMX Ha paIlioHaJIbHE CHEPrOCIIOKUBAHHS, a TAKOX ITEPexil
Ha BiTHOBIIOBaHi JKepelia eHepril.

ITpoextyBaHHs eHeproe()eKTHBHUX Oy/IiBEIb € aKTyaJIbHOIO TEMOIO B YChOMY
CBiTI, 30KkpeMa i B VYkpaiHi. be3 cymHiBy, Oyap-sikuii OymWHOK Mae OyTH:
EeKOHOMIYHUM,  €KOJIOTIYHMM, KOM(OpPTHHUM,  EHEproHe3alIe)KHUM.  Bcim
MepepaxoBaHUM KPHUTEPisIM IOBHICTIO BIAMOBiAaE eHeproe()eKTUBHUM OYIAUHOK,
NPUHIMII SKOTO Y JOCATHEHHI MaKCUMaJIbHOTO 3a1100iraHHst BTpaTi Teria.

[MacuBHuii OyaMHOK - 1e eHeproeeKTHBHA CIOpYAa, 1€ MiHIMaJIbHe
BUKOPHCTAHHs €HEprii 3/7aTHE IMO€JIHYBAaTHCh 13 KOM(OPTHUM MIKPOKIIMATOM.
3aomapKyBaTH EHEPreTHYHI pPecypcHM MOXKHa 3a paxyHOK iHHoBamiil. Bonu
MOBHHHI OyTH OOTPYHTOBAaHMMH 3 EKOHOMIYHOI TOYKH 30pY, 3IIHCHEHHMH 3
TEXHIYHOTO OOKY i He IOBHHHI 3MIHIOBAaTH 3BUYHOTO CIIOCOOY JKUTTS JIFOJCH, 1 IpU
[IbOMY ITOBHHHI BiAIIOBIIaTH €KOJOTIYHIM Ta COIliaIbHUM BHMOTaM.

OCHOBHI KOHIIEMIIi{ «ITAaCUBHOTO OyIMHKY» TIOJISITAIOTh B HACTYITHOMY:

— BUKOPHCTaHHS €KOJIOTIYHO KOPEKTHUX MaTepiais;

— KOMITaKTHICTh CTIOPYAH;

— MAaCHBHE BUKOPUCTAHHS TEILIOTH COHSIYHOI pajiartii;

— BUKOPHUCTaHHSI IOHOBIIIOBAHUX JKEPEN EHeprii;

— MPWIaJAH €KOHOMIT €JIEKTPUKH JUIsl BAKOPUCTAHHS Y TOCIIOJAPCHKHX IIIISX.

YMOBHO MOXKHa IOIUINTH KaTeropii pilleHb NOpU 3BEIEHHI MaCHBHHUX
Oy/IMHKIB Ha HACTYIIHI:

ApXITEeKTypHO-IUIaHyBaJlbHI ~ Ta  MPOCTOPOBO-IUIaHYBaJbHI. OCHOBHHM
NPUHOMIIOM OyAuHKY € ekoHomist 80% TeruioBoi eHeprii jmmie 3a paxyHOK
BIZITMIOBITHOTO apXiTEKTYpHOTO NMpoekTyBaHHs. OpieHTanis Oy B

— MaKCHUMaJIbHO MO>KJIMBE 3HWKEHHSI OPIEHTYBaHHS MMOBEpXHI (hacais;

— BITPO3aXMCT MiBHIYHUX (acaiiB OyiBIi.

— CKOPOYEHHSI TUTONII 30BHILTHIX OrOPOKYBAIBHUX KOHCTPYKIIH.

— TePMETUYHICTb Ta TEIUIOI30JIALS OTOPOIKYBATBHUX KOHCTPYKIIIH.
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PucyHok 1 — BUKOpHCTaHHS COHSYHOTO TEIUIA B 3aJICKHOCTI BiJl TOPH POKY

IemioapxiTekTypa, K 300pakeHO Ha puc. 1, Ja€ 3MOTy MaKCHMAaJbHO
BUKOPHCTaTH COHSYHE TEIUI0 MpOTArOM BCHOrO poky. Jlmst 1mporo HeoOXiaHO
3BEpHYTHCh 10 PALiOHAJLHOTO IUIaHyBaHHS BIKOHHMX MpOpI3iB Ta ix rabapuram.
Hanpuknan, obupati MakCUMallbHi PO3MIPH IIPU OPIEHTYBaHHI B CTOPOHY €KBaTOpa.

Bummii piBeHbP TEIIO30MAMII HE TUIBKH CKOpOYY€e€ MOTPEOM MACHBHOTO
OyIOWHKY B €Heprii, a i cripuse MiITPUMII MiJBUIIEHOI TEMIIEpaTypy BHYTPILTHIX
MTOBEPXOHP y MPUMIIICHH] B3UMKY Ta 3HIDKCHIH TeMIiepaTypi BIITKY.

TaxuMm YMHOM, HEOOXIHO JOTPHUMATHCS HACTYITHUX aCHEKTiB:

— CTBOPEHHSI OTOPOIKYBaJIbHOI FepMETHYHOT 000JIOHKH;

— 3a0€3Me4YeHHs] CTUKOBHX Ta MEPEXIAHUX 3’ €JHAHb 0€3 BUTOKY TEIUIa;

— BIJICYTHICTh TEIUTOBHX MOCTIB.

ImwxenepHi cucremu. 3a0e3nedeHHs NPUMILIEHb SIKICHUM — HOBITPSAM
HE3aJIe)KHO BiJl IOTOJHMX YMOB € HalBaXIIMBINIOW KOHUEMIIEW s
BCTaHOBJIGHHsT ~ TeruioBoro komdoprty. Jus 3HIWKEHHS BUTpAaT  eHepril
PEKOMEHAYEThCSI BUKOPHUCTOBYBATH OOJaJHAaHHS 3 PEKyNEepaTUBHOK (yHKIIETO.
Jist oTpUMaHHS rapsiuoi BOJH MPOTATOM YChOTO POKY BUKOPHCTOBYIOTHCS COHSTUHI
KOJICKTOpH. BikOHHA TPOIyKIIis 3a3Hasa SKICHUX 3MiH 38 OCTaHHI POKH: IPOCTIp
MDK CKJIOM 3aITOBHIOETHCS CIICIialbHUMH Ta3aMH, BIKOHHI PaMH BUTOTOBIISIFOTHCS 3
TEIIOI30JI0I0UMX MaTepialliB, CreliajbHe ITOKPUTTS 3a0e3ledye OINTHMalIbHe
HaKOIMYEHHS COHSIYHOTO Teruia. TakuM 4MHOM, MOXXKHA BHAUINTH TaKi IepeBaru
TEXHOJIOTil  «IacCHBHOTO OyIOHHKY»: €KOHOMIYHICTBD, eHeprooeseka,
€HEPTrOHE3ICKHICTh, €KOJOTIYHICTD.

OpmHuM 13 BupimansHUX (GakTopiB y OyAiBHHNTBI MACHBHOTO OyIWHKY €
KBaJiikoBaHE BHKOHAHHSA BCIX IIE€PEPaXOBAHMUX BHIIE TEXHIYHUX BHMOT, IIPH
3aCTOCYBaHHI SIKMX MOXJIMBAa 3HayHa €KOHOMis eHeprii. HaemeHe imkeHepHe
o0Jia/IHaHHS, IO MPAIIOE 33 PAXyHOK aJbTEPHATUBHUX JDKEPEIl CHEeprii, «aKTHBHO)
32011a/KY€E TOJATKOBY €HEpPTilo, 1, IO BaXJIMBO, 3HAYHO 3HUXKYE €KCIUTyaTalliiiHi
BUTpaTH OyiBii Ta 11 MKI/UIMBUI BIJIMB Ha HABKOJIMIIHE CEPEJIOBUILE, L0 3apa3 €
BKpail aKTyaJbHOIO IPOOJIEeMOIO B YKpaiHi.
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YK 004.8:69

IMomazan M.JI.!, lllemenes M.B.2

' kann .Texu. Hayk, gou. HY «3amopisbka nomiTexHikay
2cryn. rp. BAJI-120cn HY «3anopisbka HomiTexHika

ARTIFICAL INTELLIGENCE B BYAIBEJIbHOMY BUPOBHUIITBI:
PU3UKOBUI EKCIEPUMEHT ABO MAWBYTHE?

Awnaniz npobnemu. Cy4yacHUH CBIT XapaKTepH3YEThCSI HASBHICTIO HETOYHOI,
HEO/IHO3HAYHOI, HEBU3HAYECHOI, PO3IUIMBYACTOI Ta HEOOIPyHTOBaHOI iH(opMarii,
0 3YMOBITIOE HEOOXIAHICTH MOIIYKY pIilIeHb Ui poOOTH 3 IMMH peamisMu. Sk
HACNZIOK, KOMITFOTEPHI CHCTEMH TOTpeOYIOTh  iHTENeKTyawi3alii, o0
3aIOBOJIGHUTH 3pOCTAlOYMH ITONHWT Ha MIBHAMY Ta eQEeKTHBHINTY OOpoOKy
iH(popMarIii.

Jdns 1poro  po3poONSIOThCS OOYHMCIIOBAIBHI CHCTEMH [UIS B3a€MOIIl 3
peampHEM CBITOM dYepe3 poOOTOTEXHIKy, BUpOOHWYE OONagHAHHS, MPIIAAA Ta
IHIIII arapaTHi 3aCO0H, SIKi MOXKYTh MOJETIIUTH PEaTi3alliio IbOTO MPOIECy.

Mera. IIpuckopeHHs SIKICHOTO 3a0e3Me4eHHs, MpoLecy MPUHHSTTS PillleHb
JUISL TIPOEKTY, 3a01IaJPKEHHS Yacy Ta rpoliell Ha YCYHEHHsI MOXIIMBHX MPOOIIEM.

BuknageHnHs ocHoBHOro Matepiany. Ha erami po3poOKH MPOEKTYy MOXKHA
BUKOPHCTOBYBATH KOMIT FOTEPHI IIPOrpaMu JUisi pO3paxyHKy MOTEHLIHHUX PU3HKIB,
OIIIHKA MOJJIMBOCTI JOTPUMaHHS TEXHOJIOTIYHHX CTaHIAPTIB 1 MOJCIIOBAaHHSI
HAIHHOCTI KOHKPETHHX OYHiBeIbHHX TEXHOJIOTiIH. BWKOpHUCTaHHS SKICHOTO
MPOTPAaMHOTO 3a0€3MEeUCHHS] MOXKE TNPHUCKOPHUTH MPOLEC NPHUHHATTS pIlIeHb 1
MOTEHIIIHHO 3a0IAJUTH Yac 1 TpOII 3aBIJKA BHSBICHHIO Ta BHUPINICHHIO
MOTEHIIIHHUX MPOOJIeM Ha paHHIX CTAJisAX MPOCKTY.

Komm’toTepHi TeXHOJOTIT 3p00OMIM PEBONIOMII0 B Taly3i apXiTeKTypu Ta
OyniBHMITBA. BOHM [103BONIMIIM apXiTeKTOpam Ta IH)XXEHEpaM IPOEeKTyBaTH 1
OymyBaTH CKJIQJIHI CIIOPY/IM 3 TOYHICTIO 1 akypaTHicTio. [IporpaMue 3abe3neyeHHs
Juisi  aBroMaruzoBaHoro mnpoektyBaHHsi (CAIIP) no3Bonsie apxitekropam Ta
imKeHepam cTBoptoBaTH 3D-Moneni OyaiBenb, sSiKi MOKHa BHKOPUCTOBYBATH IS
MO/ICIFOBAHHSI TOTO, SIK OyMiBiIs OyAe BUMISAATH 1 GYHKI[IOHYBaTH 1€ A0 0YaTKy
OyIiBHHIITBA.

KpiM TOro, KOMIT'IOTepHI TEXHOJIOTI] TaKOX JO3BOJMIN OLIbII e(EeKTHBHO
ynpaBisiTH  OyniBeJILHUMH TIPOEKTaMH Ta oOpraHizoByBatH ixX. IIporpamue
3a0e3neueH sl Ui YIpaBiliHHS OyJiBHHITBOM MOXKE JOIIOMOITH KEpiBHHKaM
MPOEKTIB BIJICTEXKYBATH ITPOTPEC, KEPyBaTH rpadikaMu Ta KOHTPOIIOBATH BUTPATH.
BoHo Takoxx MOXe TOJNErIHTH KOMYHIKAI[ll0o MDK WIEHaMH KOMaHIH,
CyOmiIpsITHUKAMU Ta 3alliKaBIICHUMH CTOPOHAMHU.

B ocranni poxm iHTerpamis mryuHoro intenekty (III) Ta mammuHOTO
HaBuaHHSA (MH) me Oinpime po3mmpnina MOXKIMBOCTI KOMIT IOTEPHHX CHCTEM Yy
coepi OyniBannTBa. Anroputmu 11 Ta MH MoXxyTs aHami3yBaTH BeIHKi 00CSITH

38



JaHUX ISl BHSBJICHHS 3aKOHOMIPHOCTEH 1 IIPOTHO3YBaHHS pe3yJbTaTiB,
JIOTIOMAararoyyl ONTHMI3yBaTh OyJiBEJbHI TPOLECH Ta MOKPAIIUTH IPOIec
NPUHHATTSA pimieHb. [HGOpMaIs U1 aHAMITUKU 30MPaETbCs 4depe3 JaT4YHKH,
BCTaHOBJEHI Ha oOnajHaHHI, OOpOONsE€ThCS 1 BHAAE pe3yabTaT sK JUIs
MOHITOPUHTY B PEXKHMI peaJbHOTO Yacy, Tak i Uil IUIaHyBaHHS poOIT Ha
HACTYIIHHX €Tamax.

PosrnsHEMO OCHOBHI mepeBaru BuKopucTaHHs Al B OyIiBHUIITBI:

[igenmennas Oesmexkn: Al MOkHa BHKOPHUCTOBYBATH [UISI MOHITOPHHTY Ta
aHaJizy PH3HMKIB Oe3rekd Ha OyHiBENpHUX MaWJaHYMKaX y PEXHMi PeasbHOTO
4acy, [0 JO3BOJISIE MBUIKO BTPYUYATHCS 1 3a1100iraTi HEIIaCHUM BHITAKaM.

[igenmennas edexruBHOCTI: IITYy4HHI IHTENEKT MOXKE aBTOMAaTH3yBAaTH
MOBTOPIOBaHI 3aBJaHHS, TakKi SK BBEACHHS Ta aHATI3 JaHUX, 3BUIBHIIOYM Yac i
pecypeu aist GBI cKiIaaHol Ta KBaTi(hikoBaHOT poOOTH.

[ligBHIICHHS TOYHOCTI: HAsABHA MOXIIHUBICTH BHKOHYBaTH  CKJIAJHI
PO3paxyHKH Ta aHali3 3 BACOKHM CTYNEHEM TOYHOCTI, 3HH)KYIOUH PH3HK IOMUIIOK
1 TIOKPAILYIOYH Pe3yJIbTaTH MPOEKTY.

Kpame npuiinatts pimienb: I Moxke 00poOnsTH Ta aHami3yBaTH BEIUKI
o0CsSTH JaHWX, HAJAl4M ifei Ta MPOTHO3M, SKi MOXYTb CHPHATH NPHHHITTIO
OipII OOTPYHTOBAHHX Ta €(PEKTHBHUX PIICHb y OYIiBEIEHUX MPOEKTAX.

3aBmsku aBTOMaTH3amii OyHIBENBHHUX TPOIECIB, TaKUX SK MOJIYJIbHE
OymiBHHLTBO, OULTBIIICTE POOIT MOXHa BHKOHYBATH 3a MeEXaMH OyAiBeIhHOTO
MalilaH4rKa, 3MCHIIYIOUH MOoTpedy B poOodUiil cmii Ta 3BOASYH 1O MIHIMyMY
pu3MK TpaBMmyBaHHs npaiiBHukiB. 1111 Moxe anamizyBatu iHdopmarito, 3i0pany 3
pi3HMX Kepen, Takux sik [P-xamepwu, dororpadii 3 aponiB i 3D-MonentoBaHHs,
o0 OLIHUTH MOTEeHLiHHI HeOe3neku Juisi pPOOITHMKIB min dyac OyJiBHMITBA.
KepiBHHUKH TPOEKTIB TAKOXK MOKYTh BUKOPHCTOBYBATH Ii AaHI JUIs 3aTBEPIXKCHHS
MPOEKTIB 00’ €KTIB 1 PO3POOKH OiIBIIT TOUHUX AITOPUTMIB PO3PAXYHKY HEOE3MeK.

Cepen HemomikiB 1 mnpobmem BukopucranHs LIl B OyaiBHUITBI
3a3HAYalOTHCS: BHCOKI BHUTpaTH Ha BIPOBAKCHHS Ta OOCIyroBYBaHH,
MOTEHIIfHA BTpaTa poOOYMX MICIb IS KBali()iKOBAaHMX MpAI[iBHUKIB, a TaK0OXK
MOJKJIMBICTh MOMIJIOK TIPH BBEJCHHI a00 aHami3i JaHWX, IO MIPU3BOIATH [0
HETPaBIIIFHUX BUCHOBKIB 200 PillICHB.

[IpoanamizoBaHi MOXXJIHBOCTI BHUKOPHCTAaHHS INTYYHOTO IHTEIEKTY B
OyMiBHULTBI: OYEBMIHI MEPEBard JAIOTh 3MOTY ONTHUMI3yBaTH MPOLEC IUIIXOM
MIPUCKOPEHHS TMiIPaxyHKiB, Ta €(peKTUBHOCTI B Iiif ramysi. I[IpoTe BuKOpucTaHHA
MOBHOI[IHHUX TIepeBar MOIJIMBE JIMIIE MPU MiITPUMII JAEPKABU Ta PEryJISIPHOMY
OHOBJICHHIO TIPOTPaMHOTO 3a0e3MeYeHHs, a Iie CBIMYUTh MpOo Te, M0 peai3aiis
MOIIOHUX MPOEKTIB HEMOXKITMBA y HAHOJIMKIOMY MaliOyTHEOMY.
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YK 624.01

Bonpapenko B.B.!, [llemenes M.B.?

Yacr., crapur. Buki. HY «3anopisbka momitexuika»
2cryn. rp. BAJI-120cn HY «3anopisbka HomiTexXHika

BYJIBJIL BJU3bKI 10 HYJIbOBOI'O EHEPI'OCIIOXKMBAHHSI.
JIAX BIJHOBJIEHHA KPATHA

Awnaniz mpoOnemu. BucOokui piBEHb €HEPrOCIIOKMBAHHS B CEKTOpI
Oy/iBHULTBA CIPUYMHEHHH 3HAYHUMH TEIUIOBTPATaMH Yepe3 OropoJKyBalbHI
KOHCTPYKILIi Ta CHCTEMy BEHTWIAMIii, HU3BKOIO e(EeKTHBHICTIO BHYTPIIIHIX
imkeHepHUX cucteM. Leit pakTop moTpedye BUpIIIEHHS Ha eTalli IPOCKTyBaHHS.

Mera. IIpomoHyeTbCS pO3IIAHYTH IUISXH CTBOPEHHS JKHUTJIOBHX Ta
TPOMAJICBKUX OyaiBeNb, OMM3BKHX 1O HYJIHOBOTO €HEPrOCIOXHBAHHA, 3 METOIO
BiIOYZOBH MIiCT YKpaiHU JUIS HOAANBIIOTO PO3BUTKY B €BPONIEHCHKOMY HaIpsMi.

BukmanenHs ocHoBHOro Mmarepiamy. B VYkpaiHi mocuTh TocTpo CTOITh
npobyieMa BIICYTHOCTI IHCTHTYTY BianoBizansHoro BiacHuka OCBB. Ilpo ne
CBIZUUTHh KOHIICMINS 3arajbHOJCPKABHOI IIbOBOI EKOHOMIYHOI IPOrpaMu
HIATPUMKH TepMoMoJiepHi3auii OyxaiBenp Ha mnepiog mo 2030 poky, cxBajeHa
posnopspkeHasiv Kabinety Minictpie Ykpainu. Lls mpobnema He nae 3Moru
3aMy4ydUTH  HOBI  IHBECTHINI U1 3AIACHCHHS TEepPMIUuHOI  MOJepHi3arlil
OaraTokBapTUpHUX OymWHKIB. 3 i€l mpuuuan 10 @oHmy eHeproeeKTHBHOCTI 3a
TPAaHTOM Ha EHEProeeKTUBHI 3aXOAW HE MOXYTh 3BEPHYTHCH CITIIBBIACHUKH
OyIOWHKiB, IO HE BH3HAYIINCH 3 (OPMOI0 YIPaBIiHHSI Ta MepeOyBalOTh B
VOpaBIiHHI yOpaBUTENiB. MOXIIMBO BUAUTUTH HACTYIHI TOCTpi TMPOOIEMHU
€HEeproCIOKNBaHH:

— JKUTIIOBi, MyHIIUNANBHI OyIiBIII — SIBISIOTHCS OJHUM 3 OCHOBHHX JIKEpe
CIOKMBAHHSl CHEprii, II0 CHpUs€ BUCHAXKEHHIO MPUPOIHHUX pecypciB Ta
3pOCTaHHIO BUTPAT Ha €HEPrOHOCIT;

— HU3bKa CHEProe(eKTUBHICTh OaraThox OYy/IiBENb Yepe3 3acTapili CUCTEMU
ONaJICHHS Ta OXOJO/DKEHHS, IOTaHy I30Jlif0 Ta Hee(heKTHBHE BHKOPUCTAHHS
eHepril MPU3BOAUTD JI0 HAJIMIPHOTO CIIOXKHMBAHHSI €HEPril Ta BUCOKUX BUTPAT;

— BIZICYTHICTh HaJIE)KHOTO PETYJIFOBAaHHS Ta CTUMYJIB I eHeproe)eKTUBHOTO
MPOEKTYBaHHS Ta OyAIBHMLTBA Oy/iBeNIb 3aroCTPIOE MPOOJIEMy Ta CIIOBUIHHIOE
BIPOBA/DKEHHSI CTAIMX Ta €(DeKTUBHUX OYAiBEIbHHX IPAKTHK.

[ponoHyeThest poaHaiizyBaTH ABa HACTYIHUX PilICHHS Li€i MpooaemMu:

Pimenns 1: B YkpaiHi o1HUM i3 MOXKJIMBHX pillleHb € peasti3allisi KOMIUIEKCHOT
nporpamu 3 eHeproedextuBHOCTI. Lle mependavae MoepHizamito icCHyroYnx Oy/IiBeIb
3a JIOTIOMOTOI0 CY4acHOI TEPMIYHOI i30Jisilil, 3aMiHM BIKOH Ta OHOBJIEHHSI CHCTEM
OIaJIeHHs], & TAKOXK BUKOPUCTAHHS BiZIHOBIIFOBAaHUX [DKEPEIT EHepril.

Jns peamizamii Takoi mporpaMu HEOOXiHO CTBOPUTH MpaBOBy 0a3y Ta
(hinaHCOBI CTHMYNH, SKi 0 3a0XO4YyBaJ M BIACHUKIB HEPYXOMOCTI iHBECTYBaTH B
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eHeproe(eKTUBHY MoJepHizauito. lle Moxke BKIIOYaTH MOJATKOBI MBI abo
cyOcunii Ha eHeproe)eKTHUBHI OyMiBENIbHI MaTepiai Ta TEXHOJOTI, a TaKOoX
HHU3BKOIPOLICHTHI KpeAUTH ab0 TpaHTH Ul BIACHHKIB HEPYXOMOCTI, SIKI XOUyTh
MOJICPHI3yBaTH CBOi OyIiBIIi.

OnHak HEZOJIIKOM LBOTO PIMIEHHS € Te, [0 BOHO NOTpeOyBaTHMe 3HAYHUX
IHBECTHIII Yacy Ta pecypciB [UIS PO3BUTKY HEOOXimHOI iHPPACTPYKTYpH I
3eNeHOro (piHAHCYBaHHSA Ta IHBECTHIIH, a TaKOX Ui TIPOCYBaHHA Ta
iHpOpMyBaHHS BIIACHUKIB HEPYXOMOCTI TMpO TepeBarn eHeproeeKTHBHOI
MozepHizarii. Kpim Toro, icHye pH3HK TOTO, IO JesKi BIACHUKHA HEPYXOMOCTI HE
CKOPHUCTAIOTHCSI CTHMYJIAMH 1 TIPOJOBXAaTh BHUKOPHUCTOBYBATH EHEPTroe(eKTHBHI
TEXHOJIOTii. AJie # TyT HasBHI MeBHI HEIOIKH:

— Bucoka BapricTh 3aMiHM BIKOH Ta JBepeld MOXKE 3pOOMTH 1€ pillleHHS
HEJIOCTYITHUAM JUIsi 0araTboX BJIACHHUKIB JKUTJA Ta YIIPABUTENIB Oy IUHKIB.

— 3aMiHa BIKOH Ta JBepeld MOXXe CHPUYMHUTH HE3PYUHOCTI Ta 3aBa)KaTH
MEIIKAHIIM 1] 9aC PEMOHTY.

— Bubip HenpaBHIBHOTO TUIY BIKOH YM JIBEpEi MOXKE HEraTHBHO BIUIMHYTH
Ha €CTeTHYHY LIHHICTh OyAiBIIi.

BuxopucranHs eHeproe(eKTHBHHX BIKOH Ta ABEpeil HE BpaxoBYe iHIII
(hakTopH, SIKi MOXYTh BIUIMHYTH Ha CHEProe()eKTUBHICTH OyIiBeNb, Taki 5K
HEIOCTAaTHS  i30JAIis, 3acTapili  CHCTEMH  OMNaleHHs, BEHTWIAMI Ta
KOHIWIIOHYBaHHS, a TAKO)X HEe()EKTUBHE OCBITICHHS.

INoTenuiiini pe3ynbTaTh Takoi IPOTpaMH € 3HAYHUMH, BKIIOYAIOUU
3MEHILICHHS] CIIOKMBAHHS EHeprii Ta BHUTpPAT, MOKPALICHHS SKOCTI IOBITPS B
NPUMILICHHX Ta 3MEHIIEHHs BILIMBY Ha HaBKOJHIIHE cepenosuiie. KpiMm Toro, ms
nporpamMa MoOXe CTBOPUTH poOodi Micus B Oy/iBEJIbHOMY CEKTOPI Ta CEKTOpi
BIZIHOBIIFOBaHOI €HEPreTHKH, CTUMYJIIOI0YM EKOHOMIYHUI PO3BUTOK KpaiHH.

Pimennss 2: 3aoxouyBaTH «3ejeHe» (iHAHCYBaHHS Ta IHBeCTHLIi B
eHeproe()eKTUBHICTb. YKPaiHChbKMH  ypsii MOXE CTHMYJIIOBATH  «3€JCHE»
(hinaHCYBaHHS Ta IHBECTHUIII B €HEproe()eKTUBHICTh IUITXOM HaJaHHS MTOJATKOBHX
MOUTBT Ta KPEAWTIB TiJi HHU3bKI BIACOTKH JJIs BIIACHHUKIB HEPYyXOMOCTI, SIKi
IHBECTYIOTh B €Heproe()eKTUBHY MojepHizamiro. lle 3aoxouyBaTMMe BIacHHUKIB
OymiBems  MoAepHi3yBaTH CcBoi  00’ektw, mo0 3pobdurm ix  OLIbmI
eHeproe()eKTUBHUMH, 10, B CBOIO Hepry, 3MEHIINTh CIOXXMBAaHHSA €Heprii Ta
3HU3UTH BUTPATH Ha KOMYyHalbHI mociyru. Ilpore momepenHbo Tpeba BHPINIMTH
psiz IPOOJIEMHHX 3allUTaHb:

— oOMexeHa JOCTymNHiCTh: He3Bakaioum Ha PO3BUTOK TEXHOJOTIH
BiJTHOBJIIOBAHOI €HEPTETHKH, «3€JIEH» JDKepea eHeprii, Taki SK BiTporeHepaTopu
Ta COHAYHI Oatapei, Bce IIe OOMEXEHO IOCTYNHI i MOTPeOyIOTh 3HAYHHUX
IHBECTHII 11 BCTAHOBJIECHHsS. lle MoXke TIpU3BECTH JO 3aTPUMOK Yy
BITPOBA/IKCHHI.
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— 3anexHicTh BiA moroau: 3eieHi JpKepesia eHeprii MOXYyTh OyTH
HerepenOauyBaHuMu. lle o3Havae, 10 BOHM HE 3aBXKIM MOXKYTh 3a0€3MEUUTH
HEOOXIJHY KUIBKICTh CHEPTii, [0 MOKE MPHU3BECTH 0 Ne(IIUTY eICKTPOCHEPTil.

— Bwucoki moyaTtkoBi iHBECTHINi: BHpPOBa/KCHHS CHCTEMH 3CJICHOI
€HEepreTUKU BUMarae 3HauHHUX IMOYaTKOBHUX 1HBECTHUILIH, sIKI MOXKYTh OyTH JOCTYITHI
HE BCiM oprasizaiisM abo nmpuBaTHUM ocobam. Lle Moke cTpuMyBaTH NEsSKUX Bif
BIPOBAKCHHS IIMX CHCTEM 1 IPOJOBXKYBATH MOKJIAIAaTHCS HA TPAJULIHHI IKepena
eHeprii.

— 30epiranas eneprii: Hapasi icHylOTP OOMEXEHHS IIOJO0 MOMIJIUBOCTI
30epiraHHs BEIHMKHUX 00CATiB 3eneHoi eHeprii. Lle o3Havae, mo enepris, BupoOIeHa
Mg Yac MIKOBHX HaBaHTaXCHb, MO)kKe OyTH BTpadeHa, SKIOIO 11 HE BIACTHCA
30eperTy AJsi BUKOPUCTAaHHS B NEPioJiM HU3bKOTO PiBHS BUPOOHUIITBA EHEPTii.

VY miacyMKy, Xoua «3elieHa» EHEepreTMka Mae IMOTeHLian s 3HAuyHOIo
CKOPOYEHHS CIIO’KUBAHHS €HEprii Ta BUKHIIB MAapHUKOBUX T'a3iB, BCe IIE iCHYIOTh
0OMEKEHHS Ta MPOOJIEMH, AKI HEOOXITHO BHPIMIMTH IS MOBHOI peajizalfii 1mux
nepear. BoHa BuMarae 3HauyHMX I1HBECTULIH Ta 1H(OPACTPYKTYPHHUX 3MiH, SIKi
MOXYTb OyTH 3/1IHCHEHHUMHU He JJIsl BCIX OpraHizaiiii abo okpemux ocil.

Pe3ynpTaToM Takoro pilIeHHS MOKJIMBE 3MEHIICHHS CIIOKMBAaHHS CHEprii Ta
BUKHJIIB TAPHUKOBHX TIa3iB, 3HIKEHHS BUTPAT HAa KOMYHAJbHI IOCIYTH IS
BJIACHUKIB HEPYXOMOCTi, a TaKOoX OiNbII mpuBaOiMBe Ta CTilike 3a0ymoBaHe
CepeIOBHIIE.

SIKmo NopiBHIOBATH 1i ABa PIiIEHHS, TO MEpIIIe 30CEPEIKECHE Ha MTOKPAICHHI
TEII0i30JIsI1ii ICHYIOUMX OyHiBelb, 10 € OLIBII LIIECTPSIMOBAHUM IiJIXOJIOM JI0
CKOPOYEHHSI €HEepProcrnoXuBaHHA. BOHO TakoX Moxe OyTH OUIbII JOCTYIHUM 1
NPUIHATHAM JJIsl IPUBATHHUX OCI0 Ta oprasizaliif, ki He MOXYTb JJO3BOJIUTH COOI
MOYaTKOBI BUTpPAaTH Ha BIJHOBJIOBaHI Jpkepeia eHeprii Ta eHeproedeKTHBHE
obOmagHanus. OpHak JApyre pIlICHHS € OUIBII JOBFOCTPOKOBHM 1 CTIHKHM
MIIX0/IOM.

3permmroro, 00uABa pillleHHs] MAalOTh CBOI IIEpEBary Ta HEAOMIKH, 1 HAKpaIui
MiAX1T MOXE 3aJie)KaTH BiJl KOHKPETHUX OOCTaBHH KOXKHOI OYAIBIII Ta pecypcis,
JOCTYITHUX U Oci0 YW opraHi3aiii, BiIMOBiNAIFHUX 3a Hel. IHIUBIAyalbHil
MoJepHizanii Oynienb. Ilepmie pimeHHS Moxke OyTH OUTBIN TPHOATHUM OIS
BEJIMKHUX JKUTIOBHX a00 MYHIIUIATBHUX KOMIUICKCIiB, TOMI SIK IIpyre pilllcHHS
MoOXxe OyTH OLNbII 3aCTOCOBHHMM JUIS iHAWBiAyadbHUX OyIWHKIB 200 HEBEIMKHX
OyiBemb.

OObunBa pilIeHHS MalOTh CBOI IlepeBaru Ta HEJOMIKH, i BUOIp TOro, SIKe 3 HUX
pearizyBaTu, 3aJ€XHTh Bil TakuX (akTopiB, AK po3Mip 1 Tum OyniBii, HasBHI
pecypcu Ta piBeHb criBMIpalli 3 00Ky BIACHHUKIB a00 yIpaBUTENIB OyIiBeb.
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YK 69.05.04

Iranenxo JI.C.!, MockansoBa A.B.2

Yacr., acucr. HY «3anopisbka monitexnika»
2cryn. rp. BAJI-111 HY «3anopisbka moliTexHika

NIJIBUIIEHHSA BOTHECTIMKOCTI CTAJIEBUX KOHCTPYKIIIM:
JOCATHEHHS TA BUKJIUKH

MeraineBi KOHCTPYKIIT y OyAiBHUIITBI KOPUCTYIOTHCS MOITYJISIPHICTIO 3aB/ISKN
BHCOKOMY CHIBBiJHOIIEHHIO MIITHOCTI 0 Barw, TOBrOBIYHOCTI Ta YHIBEPCAIBHOCTI.
OpHak BHCOKA TEIUIOMPOBIAHICT CTali Ta HW3bKAa TeMIIepaTypa IUIaBICHHS
polbiraThk ii BpasznmmBol 10 BoTHIO. [lokexi B 6yz[iBn;{x 31 CTaJeBUM KapKacoMm
MOXKYTh TPH3BECTH /O KaTacTpo(IYHUX HACIIJIKIB, BKIIOYAIOUU BTPATy MaiiHa,
JIOJICBKUX JKUTTIB 1 IMIKOAX HABKOIHMIIHBOMY cepefopuily. Tomy 1 IBUILCHHS
BOTHECTIMKOCTI CTaJeBUX KOHCTPYKIIH CTajO aKTyaJbHUM IMTaHHAM JUIs
IHKEHEPIB Ta apXiTEKTOPIiB Y BCHOMY CBITI.

VY sKkocTi MeTH — HEOOXiIHO HAJaTH OrJAA CyYacHHX JMJOCSITHEHb i Ta
3OIHCHUTH aHAaMi3 mpobiieM y cdepi MarepialiB s MiABUIICHHS BOTHECTIMKOCTI
CTaJeBUX KOHCTPYKLINH 3 akKIeHTOM Ha MiABMIIEHHI iXHbOI Oe3mexku Ta
JIOBIOBIYHOCTI y pa3i HOXKEXi.

Xoya cranb € MIIHUM 1 JOBrOBIYHMM MarepialoM, BOHA MOXE BTPAaTUTH
CBOIO MIIHICTh MiA BIUIMBOM BHCOKHX Temmepatyp. lLle Mmoxe TOPYIIHTH
CTPYKTYpHY LUTICHICTB 6yzuBJ11 Ta Hapa3uTH Ha H€6€3H€Ky ii memkanimis. Tomy
i/BUILICHHS BOTHECTIMKOCTI CTaJeBHX KOHCprKum Ma€ BHpIlIaJbHE 3HAYCHHS
Juist 3abe3nederHst Oe3neku Oy/IiBesb Ta iXHIX MEUIKaHIIB.

Jnst BupimieHHs 1€l mpo0jeMu OyJio JOCATHYTO 3HAYHOIO IpOrpecy B
NPOEKTYBaHHI CTaJeBUX KOHCTpyKuid. OIMH 3 WIIXOAIB — BHKOPUCTAHHS
IHTYMECIIEHTHOTO TTOKPHTTS, SIKE PO3IIMPIOETHCS MiJ] BIULTMBOM TEIUIA, CTBOPIOIOYHN
3aX¥MCHUH Map HaJ METaJICBOK KOHCTPYKIIEIO 1 CIIOBIIBHIOE MIBHIKICTh HATPIBY.
[HIIMit migxiz mossrae y BHKOPUCTaHHI BOTHECTIMKHX 130JSAIIHHAX MaTepiaiB, sSKi
MOXYTb 3aTPUMaTH NOIINPEHHS BOTHIO.

Bubip MeTo/1y BOTHE3aXHCTy 3aJIe)KHUTh BiJl HACTYTHUX (haKTOpIB:

— HaBaHTAXKEHHSL. IO JII€ HA KOHCTPYKIIO;

— MakCHMaJlbHi 3HaY€HHSI HABaHTa)XEHHsI (Bar) 3aXHUCHOTO IIOKPUTTS;

— YMOBH eKCIUTyaTallii Ta BUKOHaHHS poOiT 3 BOTHE3aXHCTY;

— CTyIiHb HE0OXiJTHOTO PiBHS BOIHECTIHKOCTI;

Bubip cepex monmaTkoBOi IITYKaTypKH, TOHKomapoBux ¢apb abo
BOTHE3aXMCHHMX IUIMT 3JICKUTHh BiJl 3a3Ha4eHUX KpuTepiiB. Bukopucranus
KOMIT FOTEpHUX CHMYJISIIA Ta MOETIOBAHHS JIO3BOJIMJIO NPOEKTYBAJILHHKAM
MIOBHOI[IHHO ITPOTHO3YBATH MOBEIHKY CTAJICBMX KOHCTPYKIIH B YMOBAaX ITOXKEXKi.
Ile mano 3Mory TOYHilIe OIiHIOBATH BOTHECTIHKICTH 1 CTBOPIOBATH KOHCTPYKIII,
3JIaTHI TOBIIE IPOTUCTOSTH BOTHIO.
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OpHak, Ha NUIAXY HiJABUILEHHS BOTHECTIMKOCTI CTaJleBUX KOHCTPYKIIH Bce
IIe iCHy€ psiJi IePelIKo, a caMe:

— BapTiCTh BUKOPUCTaHHS BOTHECTIMKUX MaTepiaiB i HOKPUTTIB, SIKi MOXYTh
OyTH TOpOXKYMMHU 3a TPAAULIHHI MaTepiaiy;

— CKJIQJIHICTh NMPOEKTYBAaHHS CTAJIEBUX KOHCTPYKIIH, SIKI MarOTh BiINOBIATH
SIK BOTHECTIMKOCTI, TaK i1 iHITMM KPUTEPisiM: ECTETHKA Ta EHEPrOePEeKTHBHICTH;

— BapiaTHBHICTh ITOKa3HUKIB BOTHECTIMKOCTI pI3HMX THINB CTaJeBUX
koHCcTpyKuifi. Taki Qaxropu, sk po3mip i (opmMa CTaJeBUX €JIEMEHTIB, THUI
BUKOPHUCTOBYBAHWX 3 €lHAaHb 1 HAABHICTh IHIIMX MAaTepialliB y KOHCTPYKIII,
MOXYTh BIUIMBATH HAa TOBENIHKY KOHCTPYKIIi ITiJl Yac TOXEXi, MPOTHIISA SKii
3aMpoIoHOBaHa IIISIXOM 00po0OKH (puc. 1).

_

Pucynok 1 — O6po6iieHa MOBEpXHS CTAIEBUX KOHCTPYKIIIH

OOpo6neHi MOBepXHI MOXYTh HaBITh HOJNIMIIUTH €CTETUYHY CKJIAJIOBY
OymiBii, IO OCOONWBO aKTyaJdbHO JUIA TOPTOBHX IICHTPIB UM TillEPMAapKeTiB 3i
CTaJIEBUMH KapkacaMmH, mo 300paxeHo Ha puc. l. lle o3Hauae, mo He icHye
VHIBEpCAIFHOTO  pIMICHHS JUI1  MIABUINCHHS  BOTHECTIMKOCTI  CTaJeBHX
KOHCTPYKIIH, 1 [0 KOXKHA KOHCTPYKIIisl TIOBUHHA OL[IHIOBATHCS B 1HIMBITyaJIbHOMY
HOPSAKY. 3aBJSIKH MOCTIITHUM JOCIIJDKEHHSIM 1 po3po0KaM, IIJIKOM WMOBIPHO, LIO
HOBI ~Marepiaiu, KOHCTPYKIIi Ta IHCTpPYMEHTH MOJENIOBaHHSI  OyIyTh
MPOJIOBXKYBATH 3’ ABIATHUCS, IIOKPAILYIOYH BOTHECTIHKICTD CTaJIEBUX KOHCTPYKIIH.

3BaXkalouM Ha TEHJCHILI] ChOTOAEHHS, MOXHA 3POOWTH NPHITYLICHHS, IO Y
HaWOIIKIOMY MaI/I6YTHLOMy OynyTb BUKOPHCTOBYBATHCS Y IIHPOKOMY MacmItabi
AaBTOMATH30BaHi MporpamHi 3aco0M aHali3y Ta OLIHKH BOTHECTIMKOCTI CTaJIeBHX
KOHCTPYKIIiH 32 JI0IIOMOT0OI0 ITPOrpaMHuX KomiuiekciB. [Toi0HI aqroputMu naroTh
3MOTy BUKOPHCTOBYBAaTH iX IJIsl TOTO, 00 3pO3YyMIiTH, SIK KOHKPETHO OyJ]ie BECTH
cebe KOHCTPYKIISA y pa3i BHHHKHEHHS IOXEXKi, sSKi caMe BY3JIH HEOOXiTHO
JIOJATKOBO OOpOOWTH (3aXWCTUTH) Ta SKi KOHKPETHI BapiaHTH BOTHE3aXUCTY
HeCy4HX eJeMEHTIB Oy/IiBIli IPONOHYETHCS MIPUHHATH Ha CTail IPOEKTYBAHHS.

HasiBHICTh BOTHE3aXMCTy Ja€ 3MOTY 3MEHIINTH 4Yac HarpiBy METalleBHX
KOHCTPYKIIH HpH MOXEXi, 0 JAa€ 3MOTy MiHIMI3yBaTH TEPMiHH BTPATH HECY4Oi
3IaTHOCT1 JJIsi TIPOBEJEHHS MOBHOIIHHOI €BaKyaillii, o OCOOJMBO aKTyalbHO B
nepios BOEHHOTO crTaHy. J[ns Toro, mo6 obpaTu onTHMaNbHUN BapiaHT 3aXHUCTy
Bil BOTHIO, MOTPiIOHO BpaxoByBaTH KOHCTPYKTHBHI, €KCIUTyaTaliiHi i eKOHOMIuH1
¢akropu. HeoOximHo He ymme 3a0e3nednTH HEOOXITHY MEXKY BOTHECTIHKOCTI
KOHCTPYKIi, aje il BpaxoByBaTH XapaKTEPUCTUKY BOTHE3aXHCHOIO MOKPUTTS, a
TaKOX eKOHOMIUHY €(peKTHBHICTh BiJl MPUHHIATHX 3aXOIiB.
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YK 721.012.6

Cxpebnos A.A.!, 'yaapos I'.B.?

! kann. Texu. Hayk, gou. HY «3amnopisbka nosiTexHikay
2cryn. rp. BAJI-110 HY «3anopisbka NoiTexHika»

BIPOBA’KEHHSI €BPONEICHKOTO JIOCBIAY B JU3AH
®ACAJIIB )KUTJIOBUX BYIIBEJb

HoBi Bukinmkn B OyAiBHHLTBI BUHUKAIOTH y 3B’SI3KYy 3 IIEPEXOJOM JI0
napajurMu  JCLUEHTPalTi30BaHOTO  BUPOOHMITBA  €Heprii Ta  BHCOKO
B33a€MOTIOB’13aHOT MICBhKOi iH(pacTpyKTypH, e OyHiBIi CTAIOTh iHTEPAKTHBHUMHU
BY3JIaMH BeTHKUX Mepex. [lomanpnie migBHUIEHHs eHeproeeKTUBHOCTI Oy IiBeb
Ta 3a0e3le4yeHHs] CKOOPAMHOBAHOI B3aeMOJIl eHeprii 3 Mepexamu IIpu
OJTHOYaCHOMY 3a0e3nedyeHHi KOM(OPTHOTO 3J0POBOTO BHYTPIIIHBOTO CEPEIOBHINA
JUISL KOPUCTYBAdiB € OCHOBHUMH BHKJIMKAMH Ta 3aBIAHHSIMU I PO3POOKH HOBOTO
TIOKOJIIHHS 1HTENEKTyalbHUX aJalTUBHUX OyIiBENb 3a IOITIOMOTOI0 IPOCKTYBAaHHS
Ta KOMIIOHEHTIB.

dacan OyaiBii, SK OCHOBHMH KOMIIOHEHT Oy[iBlli, MOBUHEH OyTH
CIPOEKTOBAaHMM HE TUIBKU Y BUIIISAI CTATHYHOI MEXI MK BHYTPIIIHIM IPOCTOPOM
OyniBJIi Ta 30BHIIIHIM CepelOBUINEM, ajie i TaKO)X NOBHUHEH IHTEIPYBaTH aKTHBHI
¢GyHKIIT, SKI MOXYTh 3a0€3NEUdTH IO€TalHe MOKPAaIleHHs CTaHy OymiBii:
eHeproeeKTHBHICTh, KOMGOPT UII MEIIKAHI[IB Ta HaBITh MOXIHUBICTH
BUpOOHWITBA €Hepril (30uparw, TmepeTBOprOBaTH, 30epiraTv, pPO3MOIUIATH) 3
BIZTHOBIIIOBAHNX 1HTETPOBAHUX CHCTEM.

HesBakarounm Ha icHyIOWi AOCHI/DKEHHS MIONO YyTJIMBHX, AJAaNTHBHHUX Ta
IHTEPaKTUBHMX OTOPO/KYBaIbHMX KOHCTPYKIIH, a TAaKOX 3 OIJIALy Ha BHUMOTH
CBOTOJICHHS, ICHY€ HEOOXITHICTb:

— copMyJIrOBaTH KOHIENTYallbHY Mapajurmy, Tak OW MOBUTH «poOoumii
CIIOBHUK» ISl PO3pOOKH BHCOKOS(EKTHBHUX AaKTHBHHUX (acajiiB OyiBelb,
00’€IHABIIY Pa30M 3HAHHS, TEXHOJIOTII Ta JOCIIHKEHHS 3 PI3HUX €BPOMNEHCHKHUX
KpaiH 1 He TIIbKH;

— BU3HAYUTH PEXUMHU POOOTH aJaiTUBHOTO (acany Ta GyHKIIi pearyBaHHS,
CTPYKTYPY Ta KOMIIOHCHTH (BJIACTHBOCTI MaTepiaiiiB, CHCTEMH, yIPaBIIiHHI, 3MiHA
napaMeTpiB) JJIsl CHCTEMaTHYHOT XapaKTepUCTHKH aJaliTHBHOTO (acay;

— BH3HAYWTH BIJMIHHOCTI MDK TpaIWIiiHUM, CTaTHYHUM QacagoMm 3
BHUCOKHUMH EKCIUTyaTalliiHUMH XapakTepUCTHKaMHU Ta aJanTHBHUM QacajoM 3
TOYKM  30py  KOHCTPYKLIi,  JOBrOBIYHOCTi,  CTPYKTYpPHOI  IIOBEIIHKH,
€Hepro30epekeHHs, BapTOCTi, EHEPrOMEHEPKMEHTY, SKOCTI BHYTPIIIHBOTO
cepeioBHUINa

CydacHi OTOPODKYBaJIbHI ~ KOHCTPYKIii — II€¢ BHCOKOTEXHOJIOTiUHI
KOMIIOHGHTH, sKIi TIOBMHHI  BIJMOBIJIaTH  JCKUIBKOM  BHMOIaM  IOJO
apXITeKTypH/IUTaHyBaHHS, KOHCTPYKTHBHUX XapaKTEPUCTHK, €HEProe(eKTUBHOCTI,
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SIKOCTI HABKOJIUIITHBOT'O CEPEJOBHILA B IPUMILIEHHI, TIPOCTOTH OYIiBHUITBA 1, BPEILITi-
PpeLlT, BapTOCTi, EKOJIOTIYHA SKICTh, IPOCTOTA OYAIBHULITBA i, 3PELITOIO, BAPTICTh.

Jnst BUpILIEHHS IIOTO 3aBJaHHS HAa PHHKY HEIIOJABHO 3 SBHJIACS HOBA
TEXHOJIOTIS: Tak 3BaHa ajanTuBHI ¢acagu. lle HacTymHe mnokoisiHHA QacaniB
CKJIQIa€ThCs 3 0araToQyHKIIOHATIBHUX 1 y)Ke THYYKNX Pearyrodi CUCTEMH, B SIKHX
Gi3MYHEUNA  PO3AUTBPHUK MK BHYTPIIIHIM 1 3OBHIIIHIM CepeIoBHIIEM (TOOTO
OTOPOJIKYBaIbHI KOHCTPYKIIiT) 3MaTHAN 3MiHIOBaTH CBOI (PYHKIIi1, XapaKTepUCTHKH
abo0 TMOBEIiHKY 3 YacOM Y BiNNOBigh Ha MEPEXilHI BUMOTH IO €KCIUTyaTaIlifHUX
XapaKTePUCTUK Ta TPaHUYHI YMOBH 3 METOK IIOKPAICHHS 3arajJbHHX
eKCIUTyaTaIlifHUX XapaKTePUCTHK Oy IiBIi.

Ha puc. 1 300paxennii KK Silodam, ocobmuBicTh ska Bimoma cBOiMH
VHIK&IBHUMH Ta caMoOyTHiMH ¢acamamu. Dacagy BHUTOTOBIEHI 3 pI3HUX
MaTepialliB 1 CKIANAIThCS 3 PI3HOrO MEPEXoay KOJbOpPIiB, TEKCTyp 1 Gopm, IIo
HaJia€e OyIiBi ICKPABOTO 1 TUHAMIYHOTO BUTJISITY.

dacanmy TakoX BUKOHYIOTh (YHKIIOHAIbHE IPU3HAYCHHS, OCKLUIBKH
JIOTIOMAraroTh PETYJIOBAaTH CBITJIO 1 TeMIlepaTypy BcepeluHi OyaiBii. 3BHYaiiHO,
JIM3aliHepChKa CKIIaIoBa MOXKE MOTpedyBaTu TOpPOOKH, MPOTE 3a3HAYEHHH CTHIIb
MOJXKE TIPHHUTH CIOM00ATHCh OUTBIIOCTI MEIIKAHIIM Ta TEXHIYHI MepeBaru BcCe
OJTHO 3alfMarOTh MIPOBIAHE MicIle, HiXK IIPOCTO 30BHIIITHIH BHTIIS.

Pucynoxk 1 — XKutnosuit komrmieke Silodam / Amcrepaam

3 omHOTO GOKY OymiBIi — TIEpGOPOBAHUI METAJNCBHIA SKpaH KOJIBOPY ipxKi,
AKui 3a0e3nedye TiHb 1 NPHUBATHICTH JJIs KBapTHP BeepeauHi. [Hma cropona
OyniBJl BKpHTA CITKOIO OUIMX MaHeseH, sKi NPOHU3aHI KOJIbOPOBUMH CKIITHUMHU
BikHamu. BikHa Ha 1l cTOpoHi OyaiBil po3TalIoBaHI MiJ KyTOM, I00
3a0e3Me4nTH MakCuMalbHe IPUPOHE OCBITICHHS.

AnanTtuBHI ¢dacaau MPOMOHYIOTh OE3MpeleNeHTHI MOMXJIMBOCTI IS
3HW)KEHHSI CHEPrOCIIOKUBAHHS OyJliBesib, MOKPAUIUTH SKICTh HABKOJHIIHBOTO
Cepe/loBHIA B TPHUMILIEHHI Ta ONTHMI3yBaTH MOHTaX Ha OyIiBeIbHOMY
MaigaHyruKy. TakuM YMHOM, BOHH MOXYTbh CTaTH KIIIOYOBOIO TEXHOJIOTIEIO IS
BUKOHAHHS OJHOTO 3 3aBJaHHsA iHimiaTuB €Bpomeiickkoro Corosy mo 2030 poky
«ByniBii 3 HyneoBUM crioxuBaHHAM eHeprii» (Net Zero Energy).
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YK 004.94:69

Yynpuna JI.B.!, Kamenes O.C.2, Macmok O.B.3

12 kann. TexH. Hayk, nou. HY «3anopisbka nosiTexHika»
2cryn. rp. BAJI-111 HY «3anopisbka moJiTexHika

OorJisi] MIPOIrPAMHOI'O 3ABE3IIEYEHHS 3 BAKOPUCTAHHSIM BIM
JJIA YITPABJIIHHA BY AIBEJIBHUMUA TPOEKTAMM

3a gonomororw BIM-TexHOJIOrIN HasgBHA MOXIUBICTH 3a0€3IIEUUTH IIBUIKE
Ta e(eKTHBHE NPOEKTyBaHHS Oy/iBeib, a TAKOX 3MEHIIUTH PU3UK TOMMIIOK Ta
MiABUOINTH fAKicTe pobortu. Ilpore mis ycmimHOrO BhpoBamkeHHs BIM B
OymiBenmpHIHM ramy3i HeoOXilHA MITPUMKA CTEHKXOJNIEpiB Ta IX PO3YMIHHS YCiX
nepesar miei TexHoiorii. Takoxx BIM moxe JonmomMorté B 3MEHIIEHHI BUTpPAaT Ha
€HEeProCIOKUBaHHS Ta IiIBUIICHHI eKOHOMIYHOI €()eKTHBHOCTI OYIiBIIi.

ITpomonyeThcs pO3MIIAHYTH, AKi (PAKTOPH MAIOTh BIUIMB Ha €(PEKTUBHICTH
BEZICHHS TMPOEKTIB Y cepi OyAiBHAITBA:

— OIIHKA NPOEKTHO-KOIITOPUCHUX JTOKYMEHTIB Ta MPOTHO3YBaHHS PU3HKIB;

— CKJIaJ] Ta 3MICT MPOEKTY BUKOHAHHS POOIT;

— KaJIeHAapHuii-Tu1ad rpadik OyIiBHUITBA, KPUTUUHHUH 1IUIAX;

— BIJNOBINHICT, peajbHOrO CTaHy CHpaB 3MICTy OpradizauiiHol
JIOKYMEHTAIIIT;

3po3yMijio, IO Ha CHOTOMHINIHIA JeHb OYyIiBENbHI OpraHi3almii HE MMOBHOIO
MIpOI0 pO3YMIIOTH TOTpPe0y B MPOTPaMHHAX KOMIDIEKCAX [UIA ONTHMi3amii
OyzmiBenmpHUX TPOeKTiB. [lo-mepie, OyaiBeTbHAN CEKTOP JOCHTh KOHCEPBATHBHUM,
ToMy 0arato KOMIIaHIi BBa)KalOTh, II0 IaBHI METOAM OyIiBHUIITBA Bce IIE €
epexTHBHIMMMA. Taka yHepeKeHICTh 3aBa)kae PO3YMIHHIO TEXHOJOTITHUX
nepesar BIM Ta iHOINX mporpaMHIX KOMIDIEKCIB.

IMo-mpyre, BincyTHicTh HeoOXimHOI KBadidikalii Ta 3HaHB cepes KaapiB y
OyniBenbHIN ramy3i € IHIIOK NPUYMHOI, YOMY KOMMaHii MOXYTb HE PO3yMiTH
nepepar BIM Ta iHIIMX NporpaMHUX KOMIUIEKCiB. JlJisi BHKOPHCTaHHSI TaKHX
KOMIUIEKCIB MOTPiOHI CIEIiaicCTH 3 BUCOKHM PiBHEM KOMII FOTEPHOI IPaMOTHOCTI
Ta 3HAHHSAMHU PO OYyAiBEIbHY TEXHOJIOTII, 1HAKIIE BOHH MOXYTh BIICTaTH Bif
KOHKYPEHTIB, IKi B)K€ BUKOPUCTOBYIOTh TaKi TEXHOJIOTII.

[To-Tpere, iHBeCTHIIIT B IPOrpaMHi KOMIIEKCH MOKYTh OyTH BUCOKHMH, 10
CTa€ IIe OJHIEIO TEPEIIKOIOI0 Ul BUKOPHUCTAHHS X y OYZIiBEIbHOMY CEKTOPI.
Bararo xomnaniii MOXyTb He 0auMTH HEOOXiJHOCTI BUTpavyaTH TPOIIi Ha Taki
KOMIUIEKCH, SIKIIO BOHM HE 0adaTh NPsAMOT KOPUCTI Bijl IX BUKOPHUCTAHHS.

BIM BuKOpHCTOBY€ThCS JUIl yNPaBIiHHSA Oy/AiBEJIFHUMH HPOEKTaMH,
OCKIJIbKM BiH € IIEHTpaJli30BaHOIO 0a3010 MaHUX, B AKil 30epiraeTbes iHopMais
npo OyniBeTbHUH MPOEKT, BKIIOYAIOYH apXIiTeKTypHi, IHKEHEPHI Ta KOHCTPYKIIHHI
nmaui. g iHpopmaris Moxxe OyTH BHKOpHCTaHA JUIS BUPIMICHHS Pi3HUX 3aB/JaHb,

47



OB’ SI3aHUX 3 YIPABIIHHAM MPOEKTOM, TaKUX SK KOOPAMHALS PI3HUX JUCLMILTIH,
IUIaHYyBaHHS BUPOOHUIITBA Ta YIPABIIHHS BUTPATaAMHU.

3aBasikn  BIM  MokHa crBoproBatn mudposi 3D-moxmeni OynmiBmi Ta
BipTyalbHi TPOCTOpH, SKi JO3BOJSIIOTH pPO3IJsIaTH OymiBI0 3 OyAb-SKOTO
pakypcy, BU3HaYaTH PO3Mipu Ta IPOCTOPOBI MapaMeTpH, a TAKOX Bizyali3yBaTu
OyxmiBHUOTBO. Bimbmr Toro, 3a momomororo BIM MoXHa aHamizyBaTH TEXHIUHI Ta
KOHCTPYKTHBHI IapaMeTpd, BH3HAYATH MOXJIMBI PH3UKH Ta TMPOOJIEMH, Ta
PO3pOOIATH pIIIeHHS I iX BUPIIICHHS.

Ocp KimpKa TPHUKIALIB TPOTPaMHOTO 3a0e3MedeHHS [UIA  YIPaBIiHHSL
OyIiBeTFHIMH POCKTaMH, IKi BAKOPHCTOBYIOTh TeXHONOTiI0 BIM:

Autodesk BIM 360: e xmMapHUii cepBic, 0 T03BOIISE 3AIMCHIOBATH CIIUIHHY
pobOTy Haj MPOEKTAaMHM B PEXUMI peallbHOTO 4acy, a TaKo)K BHKOHYBAaTH Pi3HI
(GyHKIIT ynpaBiIiHHS NPOEKTaMH, BKJIIOYAIOYM IUIAHYBAaHHsS pPECypciB, KOHTPOJIb
SKOCTI 1 TEpMIHIB, aHaJIi3 BUTPAT Ta OIOJKETyBaHHS.

Revit: me mnporpamue 3a0e3rneucHHS IS IMPOCKTYBaHHS OyiBeib, IO
BUKOPUCTOBYe TexHouyorito BIM. BoHO 103BOjsi€ iHKeHepaMm, apXiTeKTopam Ta
iHIMM  (axiBLsM MpaiioBaTH 3i CHUIBHOI 0a300 JaHMX, L0 MICTUTH BCIO
iHpOpMaIiF0 TIPO MPOEKT, BKIIOYAIOYH KOHCTPYKTHBHI €JIEMEHTH, MaTepiai,
CHCTEMH €JICKTPOIOCTAYaHHS Ta BEHTIIIALIT TOIIO.

PlanGrid: me MoOiNEHUI TOAATOK, AKHIA JO3BOJISIE TUIAHYBATH Ta BUKOHYBATH
OymiBenmbHI TPOEKTH, BUKOPUCTOBYIOUM TexHosorito BIM. Bin mo3Bomse
nobynysatn 3D-mozeni, pemaryBaTh Ta CHITBHO BHKOPHCTOBYBAaTH IUIAHH,
CriocTepiratd 3a IpolecoM OYAIBHUITBA B pealbHOMY 4Yaci, KOHTPOJIOBATH
TEpMIHU Ta BUTPATH.

Trimble Connect: 1ne inTepHer-tatGopMa IS CHIIBHOI POOOTH Han
OyniBeNbHUMHU TPOEKTaMH, BKIIOYa04d poboTy 3i chinbHUMH 3D-mopensmu,
KOOpJHMHAII0 POOIT MK pi3HUMH (axiBISIMH, KOHTPOJIb TEPMIHIB Ta BHTparT,
aHaJIi3 IUIaHYBaHHS PeCypCiB.

Li nporpamu 1O3BOJISIOTH CIPOILYBATH IPOILEC YIPABIIHHS OyIiBEIHUMHU
MPOEKTAMH, 3MCHIIYBAaTH KUTBKICTh MOMHJIOK Ta 30UTbIIyBaTH e(eKTUBHICTH
pobotu. IIpu BHKOpHCTaHHI TpOTpaM Uil YIPaBIiHHA OyAiBeIbHIMHU MPOCKTAMU
Ha 0a3i BIM MOXyTh BHHHUKHYTH pi3HI HIOaHCH. Hampukmazn, ains KOpEeKTHOTO
BukopucTaHHs BIM HeoOXimHO MaTH IEBHUH PiBEHh KOMIT IOTEPHOI TPAaMOTHOCTI
Ta 3HaTH 0coOIMBOCTI PoOOTH 3 MMM mporpamamu. Takox, mod BIM nidicHo
MpUHECTIO Oiblly €(EeKTHBHICTh, BaXIJIMBO, MO0 BCi YYaCHUKH MPOEKTY OyiH
TOTOBI JI0 CHiBMpari Ta B3aemoxii Ha miatdopmi BIM.

3aranpbHU BHCHOBOK I0A0 BuKopucTtaHHs BIM B OyniBenbHiN ramysi
YkpaiHn Ta pO3BUTKY B E€BpONEHCHKOMY HampsAMi IMONSATa€e B TOMY, IO
BukopuctanHs BIM Moke mprHecTH 3Ha4HI €KOHOMIYHI Ta TEXHIYHI IepeBard,
Taki SK 3MEHIIEHHS 4Yacy Ta KOIUTiB Ha OyIiBHHITBO, MiABHIIEHHA SKOCTiI Ta
TOYHOCTI NMPOEKTyBaHHA Ta OyaiBHMUTBA. OIHAK, BRXIMBO MaTH Ha yBa3i, L0
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BuKopucTaHHs BIM BuMarae iHBecTHIIH y IporpamHe 3a0e3neueHHs, TeXHIYHe
o0JiasiHaHHS Ta HABYAaHHS [IEPCOHATY.

3’ABNAETBCS.  HEOOXIAHICTH PO3POOMTH  HANiOHANBHI  CTAaHAApTH IS
BukopucTanHs BIM y OyaiBenbHii ramysi. Y nopiBHsHHI 3 €Bponoto, YKkpaiHa 1ie
HE Ma€ JO0CTaTHhOI KUIBKOCTI peasli3oBaHMX NpoeKTiB Ha 0a3zi BIM, ane 3
HO3UTHUBHOIO IMHAMIKOIO PO3BUTKY IbOTO HANIPSIMKY, MOXKHAa OYiKyBaTH
MiABUIICHHS iHTEpECy Ta aKTUBHOCTI YKPaiHCHKUX OyIiBEIbHMUX KOMITAHIH OO
BukopuctanHs BIM y wmaiiOyraeomy. Lleit ¢axrop BigkpuBae TOTATKOBI
MOJKJIMBOCTI JJIsI BUBYEHHS iH(OPMAIIITHOTO MOJENIOBAaHHS HABICTH Yy THepion
HaBYaHHA B yHiBepcuteTi. OCBiTHI mporpamu, KOTpi OyIoyTh aKIEHTOBaHI came Ha
3D MoJenoBaHHsl, a TAaK0)XK BUKOPUCTAHHS.

B TakoMmy BHUNaAKy BHUITyCKHUK MaTHME 3MOTY JIETKO OOpOOJISATH BEIMKUI
NOTIK iH(pOpMaIii, 10 OTOYyEe NPOEKTYBaHHSI Ta OpraHizauilo OyIiBHUIITBA.
[lpyHoMNOBa HOBM3HA TMOJSIra€ B TOMY, WIO BCI 3aly4yeHi 10 HPOEKTY
CTCUKXOJIepH MaTHUMyTh 3MOTY OO ’€IHATH CBOK JiSUIBHICTE B  €IUHIN
iHpopMauiliHii cuctemu. B Hill ke MokinBe 30epexkeHHs] Ta 00poOKa JaHUX, 110
OyayTh 0OpPOOIIFOBATUCH MIPOTATOM BCHOTO KHUTTEBOTO ITHKITY CITOPY/IH.

VK 667.613.3

Yympuna JI.B.!, Bonenko B.10.?

! kang. TexH. Hayk, nom. HY «3amopisbka IOMITEXHIKa»
2ctyn. rp. BAI-111 HY «3anopisbka momiTexHika

HNEPCIEKTUBU BUKOPUCTAHHSA AJMTUBHUX TEXHOJIOT'Ti B
BYAIBEJIbBHOMY BUPOBHHUIITBI

Berynna wactuna. BymiBenbHa raiy3h BiKE 30BCIM CKOPO 3alpoOBajHTh
IHHOBAI[ifHI mporeypH Ta TexHouorii. Hanpuknan, nudpose BUPOOHHIITBO, 11100
BIJIMIOBICTH HA 3alHTU apXITEKTypHOrO IM3aiHy II0J0 T'HYYKOCTi, CKJIaJHOCTI,
BHCOKOI MPOYKTUBHOCTI, AeTalli3allil, IepCcoHai3allil MaTepiaay Ta TeXHOJOT1i.

ABTOMaTH3alliss B apXiTEKTypi MPONOHYETHCS, 5K ajbTEepHATHUBA CTAPHM,
Hee(D)eKTMBHUM 1 MapHOTpaTHMM BUPOOHHMYIM MojensiM. OUYIKyeThCs, W0 L
MoJenb (POBOi apXiTEKTypH 3ampoBaJuTh IO3UTHBHI 3MIHH B IOAAIBLIOMY
PO3BUTKY OyIiBHHIITBA.

AnutuBHe BUpOOHUNTBO (AM) Bm3Ha4yaeThcss ISO/ASTM 529000:2015 sk
«Tpouec 3’€THAHHSA MaTepialiB JJIsl BUTOTOBJIICHHS 00’€KTiB 3 maHux 3D-mopeni,
3a3BMYail map 3a IIapoM, Ha BIAMIHY Bl CyOTPakTHBHMX METOJOJOTIH
BUPOOHUITBa». JM3aiiH, BHPOOHHWITBO Ta MOHTaXHi INPOLECH MAIOTh IMEBHOIO
MIpOI0 KOHTPOJIIOBATHUCh IUPPOBHM crocoboM. OCHOBHa XapaKTEPHUCTHKA
BUKOPUCTAHHS aJUTHBHOI TEXHOJIOTI] € MOXIIMBICTh BUTOTOBIIATH CKJIQAHI (POPMH
Ta reoMeTpu4Hi Mojen yepe3 3D-monens 6e3 iHCTpyMEHTIB, Tipec-(hopM TOIIIO.
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OcHoBHui#l Marepian. AT BUKOPHCTOBYBAJIUCS MPOTIATOM 0araTbOX POKIB JUIs
CTBOPEHHSI DI3HOMAHITHHX MPOTOTHUIIIB TEXHOJOTIH, 30KpeMa: OiomequyHa,
AepOKOCMIYHA, aBTOMOOUIbHA, MIKPOENEKTPOHIKH, €HEepPreTHKa, pi3HOMaHITHI
TOBapH MacoBOIO IIONHUTY, B MOOYTOBOI TEXHIKM Ta CMapTPoHIB 1 10
OyniBeNbHUX MaTepiais.

PosrnsHEeMO, e 3aCTOCOBYIOTHCS aTUTHBHI TEXHOJOTi B OYIiBHUIITBI:

1.ABromaru3ariss mpomecy OyniBaunTBa: AT HO3BONAIOTE TOBHICTIO
aBTOMATH3YyBaTH BUTOTOBJICHHS Oy[iBess a0o OyniBedh KOMIIOHEHTIB, SIK Ha MicIi
OyIiBHHIITBA, TaK i 3a HOTO MEXaMH.

2. Cobona B reomertpii: 3a momomororo AT MOXHa CTBOPIOBAaTH CKJIAJHI
dopmu, sxki 6 Oymm  3HaAYHO OUTBII CKIATHAMHA 1 JOPOKYHMH, SKIIO
BUKOPUCTOBYBAaTH TpamulliiiHi wmeronmiB OynmiBaunTea. AT (i mpoueaypu
CTPYKTYPHOI ONTHMI3aIlii) JO3BOJISAIOTH JIETKO peali3yBaTH Maibke BCI THUIH
KOHCTPYKLIT Ta BUPILIyBaTH YHIKaJIbHI 3a1a4i.

3.IToTeHIrian mporpaMHOTo 3a0E3MEeUYCHHS JIsl MOJICITIOBAHHS Ta CUMYJIALIT B
MOEJHAHHI 3 HAI3BUYAWHOIO TOYHICTIO Ta cBOOOmoro reomerpili: AT Beme mo
IHHOBALlIHHUX CTPYKTYPHHUX Ta apXiTEKTYPHHUX PILlICHb.

4. T'papamis BIACTHBOCTEH MaTepialiB i €IEMEHTIB: MOXKHa CTBOPIOBATH
Oynp-ski Bapiamii B Mexkax 3D-eneMeHTiB.

5. OyHKIiOHaJNbHA Ta TOMOJOTIYHA ONTHMI3amis CTPYKTYPHHX 1
HECTPYKTYPHHX KOMIIOHEHTIB: JIETKO KOHTPOJIIOBATH IIOJIOXKEHHS MarepiaiiB i
IHTETpYyBaTH y 3arajbHy cxeMmy. byxmiBenbHI KOMIIOHCHTH, ONTHUMI30BaHI IS
3araJibHUX cxeM 3a 1omoMoroo AT 3a Ti€ro xk iHO0, 10 i CTaHIaPTHI.

6. 3MmeHiIeHHsT MaTepianbHUX BimxomiB: AT 103BOJsiE 3MEHIIMTH BUTPATH
omajayOKy Ta OTMOPHI KOHCTPYKIIiI, 110 BiAmoBiaae 10 60% Bij 3arajibHOT BAPTOCTI.

Pucynoxk 1 — [lepumii HagpykoBanuii nornoBepxosuit 3D Oy TUHOK

Ha puc. 1 300paxeHuil nepiuii ABOIOBEpXOBUH OYAMHOK MEHINE, HIXK 32
Mmicsub. BiH sBnseThcs HaWOLIBIIMM y CBiTI, KOTpWH HaapykyBaaum Ha 3D
HPUHTEPI.

OpiHaK 3 L€ TEXHOJIOTIEIO OB’ s3aH1 IIEBHI BUKIIMKH Ta OOMEXEHHS:
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— po3Mip mpHHTEpa Ta 00’e€M 30ipkKH MOXYTb OOMEXYBaTH pPO3MIp
KOHCTPYKIiH, SIKi MO>KHa HaJIpyKyBaTH;

— BapricTh o0OJagHAHHA Ta MaTepiaiiB, HEOOXIAHUX JUII AJAUTHBHOTO
OyIiBHHUIITBA, MOXKE OyTH BUILOIO, HIXK I TPAJAUIIIHHIX METOIIB Oy/TiBHUIITBA;

— MOXYTb BUHMKATH CYMHIBH IIIOJI0 JIOBFOBIYHOCTI Ta O€3MEKH KOHCTPYKIIIH,
MoOyJOBaHUX 3a OTIOMOTO0 aJIUTUBHHUX TEXHOJOTIH, AKi HEOOXiTHO BUPINTyBaTH
3a JJOTTOMOT OO HAJIGKHHX TIPOLIECIB TECTYBaHHS Ta cepTHdikarii.

OpHak, mepmI HiXK O TEXHOJOTIS 3Haiiie MHUPOoKe 3aCTOCYBaHHS, HEOOXiTHO
BUPIIIUTH HHU3KY MpoOJeM, TakuX SK BHCOKA BapTICTh MaTepialliB Uil JAPYKY,
oOMe)keHa  MacmTaboBaHICTE 1 BIACYTHICTH  cTaHmapTu3amii.  YcmimHe
BIIPOBA/KCHHS aJUTHBHUX TEXHOJIOTiH y OyMiBHHUIITBI BIMAarae CIIBHUX 3yCHIIb
JIOCJIITHUKIB, PO3POOHUKIB, IHBECTOPIB 1 peryssaTopiB, 11100 NOAOJIATH I1i BUKIHMKH 1
3a0e3neunTH cTaie i Oe3neyne MaildyTHE ratysi.

Y BHCHOBKY CJiJ 3a3HauuTH, WO TexHousorii 3D-apyKy 3acTOCOBYIOTHCS
PI3HOIO MipOI0 B OOOpPOHHIN, aepOKOCMIUHIM, aBTOMOOUIBHIN, MEMYHIA Traiy3sax
Ta OaraTbOX IHIIMX CEKTOpax EKOHOMiKH. Bce e Bkasye Ha Te, sik 3D-apyk craB
MPOPHBHOIO TEXHOJIOTIEI0 ChOTOACHHA. Y OyaiBenbHiN ramysi 3D-mpyk moxHa
BHUKOPHCTOBYBAaTH Ul CTBOPEHHS OYHiBEJIbHUX KOMIIOHCHTIB 200 Ul «APYKY»
mimmx ~ OynmiBems.  [lomampmmii po3BUTOK TexHiku 3D-apyky wmoxke Oytu
3aCTOCOBAHO Ul BHUPIMICHHS KPH3W JKUTJIa B  PIi3HUX 4YacTHMHAX cBity. Ciix
3a3HAYMTH, 10 CIIOPYIH € CKOJIOTIYHO YHCTHMH.

YK 614.8

XKsan B.J.!, SIkymesa H.K.2

! kang. TexH. Hayk, mpod. HY «3anopisbka momirexHika»
2cryn. rp. BAI-120cn HY «3anopisbka moiTexHika

HNEPEOBJIATHAHHA 3YIIMHOK 111 YKPUTTA B
YMOBAX BOEHHOI'O CTAHY

Y  skocTi  HAWNIPOCTIIOr0  YKPUTTS  BiI  BOPOXHMX  OOCTpiniB
BUKOPUCTOBYIOTBCS IIOKOJIbHI Ta MiJBAJbHI TPUMIIICHHS OYAMUHKIB, ITiA3EMHI
MapKiHTY Ta MiJ3eMHI Mepexoau. Y HUX MOKHA CXOBAaTHCS IiJl 4ac HETPHBAIMX
oOctpinis. Haiibe3neuHimi 3 HUX Ti, sIKI MAIOTh JIEKiJIbKa BUXOAIB. 3apa3 B YKpaiHi
MOYMHAIOTh OyIyBaTH 3yNMHKU-YKPUTTS. XapKiB CTaB MEPIIUM MICTOM, Ji¢ 04N
BCTAHOBJIOBAJIM YKPHUTTS Ha 3yNUHKAaX TIPOMAICHKOTO TPAHCIOPTY BHACIIIOK
BIIy4aHb CHApS/iB IOPYY 3 HUMH.

3ani300eTOHHI KOHCTPYKIii OyayTh MOOyIOBaHI s 3aXHCTy XapKiB'sH y
pasi oOCTpimiB, IO 3MEHIIUTh PU3HUK TOpaHEHHsI ockojkamu. Lli KOHCTpyKMil
OynyTh TOOyIOBaHI MOpydY 3 TMaBiUIbOHAMH aBTOOYCHMX 3yNHHOK, 1 B pasi
apTIIIEPIMCHKOT 3arpo3u JIFOAM 3MOXKYTh CXOBATHCS B HHX 1 IepeUeKaTH. Y KPUTTA
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oOnagHaHi MiclsaMU s cuainHsa, Wi-Fi Ta TeneBi3iiiHUM eKpaHOM, SKUi
MOKa3yBaTUMe HaONMKEHHS TI'POMAICHKOTO TPAaHCIOPTY. Y HUX Takox Oyne
MOXIIMBICTb 3B’S3aTHCS 3 JUCIIETYEPOM 1 SIIUK 3 MICKOM JUISI TACIHHS MTOKEXKI.

MopyiibHa KOHCTPYKLISl LMX YKPHUTTS J03BOJISIE PO3ILMPIOBATH X y pasi
noTpedu, i BoHu 3aaTHI BMicTHTH 110 30 oci6. Came BUPOOHMIITBO 31iHCHIOETHCS
Ha CIEIiali30BaHOMY IMiJIPUEMCTBI B XapKOBi, a MICISI iXHBOTO PO3TAIIyBaHHA
00MparoThCS HAa OCHOBI PaliOHIB 3 HAHOIIBIIOI IIIIBHICTIO CKYITYEHHS JIOIEH.
3a3HaueHa KOHCTPYKIS BimoOpakeHa Ha puc. 1, a rapHHE OU3aifH HaBITh
HOKpAIIy€e 3arajlbHUHA BUIJISA TPOMAJICBKUX MiCIIb.

Pucynok 1 — MonynbHi yKpUTTS y M. XapKiB

OpnHak € # nesKki MOTCHLIHHI HENONIKH, sKi CIil BpaXxoByBaTH. BapTicTs
BUTOTOBJICHHS Ta BCTAHOBJICHHS TAaKOT'O YKPUTTS MOXe OyTH BHCOKOIO, a TIOTOYHE
0o0CITyTOBYBaHHS TaKOXX MOXKe NOTpeOyBaTH 3HAdyHUX pecypciB. Kpim Toro,
YKPHUTTS MOXKYTh 3aiiMaTH JI0JaTKOBHUH NPOCTIp HA AOPO3i, 110 MOXKE MPU3BECTH 10
3aTropiB Ha joporax. Hapemri, yKpuTTS MOXyTh OyTH MeHII e(eKTHBHUMHU B
CUIbCBKIM MicueBocTi ab0 MEHII HaceleHWX pailoHax, Je BHUTpaTh Ha
BCTAHOBJICHHsI Ta OOCIyrOBYBaHHS MOXYTb OyTH He BHIpaBAaHi KiJIbKICTIO
MACaXKUPIB, SKI KOPUCTYIOTHCS YKPUTTAMHU. OCHAIIEHHS BEIUKOI KiJIBKOCTI
NPUMILIEHb TAKMMHU 3PYYHOCTSIMH, SIK Micus Ui cuainas, Wi-Fi, teneBizopu ta
BOTHEraCHHUKH, € CKJIQIHUM 3aBJIaHHSM 3 TOYKH 30py AM3alHY Ta JIOTICTHUKH.

OmHuM 13 crmoco0iB BUpIMIEHHS i€l MPOOIeMH € BUKOPUCTAHHS HaBEICHUX
MOJYJBHUX KOHCTPYKIIH, SKi MOXKHA JIETKO BIITBOPUTH 1 CTaHAAPTU3YBAaTH IS
BCiX mpuTynkiB. Takuil miaxin 3a0e3MednTs eKOHOMIYHO €()eKTHBHE BUPOOHHUIITBO
1 CIIPOCTUTBH JIOTICTUKY AJIsI BCTAHOBJEHHS Ta OOCIYroByBaHHS YKpHUTTS. Kpim
TOTO, BUKOPHUCTAHHS €KOJIOTIYHO YHCTHX MartepialiB Ta eHeproe(eKTHBHUX
€JIEMEHTIB MO)Ke 3a0e3NeYuTH JOBrOCTPOKOBI IiepeBarn Uil JOBKULIA Ta
3MEHIIUTH  eKCIUTyaTallifiHi ~ BUTpaTW. 3arajoM, peTeNpbHUN maxig 1o
MPOEKTYBAaHHS Ta JIOTICTHKH MOJXE JOTOMOTTH 3a0€3MeYNTH YCHiX 1 CTalliCTh
MacmTabHOTO MPOEKTy OyIiBHUITBA aBTOOYCHHX 3yNTNHOK.

Jocsin I3painto cBiquuTh, M0 BapTICTh OJHOTO MOAIOHOTO YKPHUTTS CKIajac
11-12 tncsu nomapiB. KoHCTpykTMBHa 4dYacTHHA CKIQJaeThes 13 30ipHOTO
3ai300eToHHyY. ['0JIOBHOIO MEpeBaroi0 € MOXIIMBICT MEPECYBATH 3a JOTIOMOTOI0
BaHTa)XHOT'O TPAHCIIOPTY BITHOCHO 10 TTOTPeO Oe3reKu.
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Pucynox 1 — MonynbHi yKpUTTS y M. XapKiB

Xoua mig 4Yac TPOEKTYBaHHSA Ta peaji3auii Takoro YKPHUTTS MOXYThb
BUHUKHYTH TI€BHI TPYIHOLI, HampuKiaZ, 3a0e3NeueHHsl JOCTYIHOCTI Ta
PO3MIllIEHHSI BEJIMKOTO CKYNUEHHS JIFO/IeH, 1i TTMTAHHS MOYKHA BHPILIUTH HIISIXOM
peTeNIbHOTO  IUIaHYyBaHHS Ta CHIBIpani 3  BIANOBIIHUMH  3alliKaBJICHUMHU
CTOPOHAMH. Besneka rpomansgs Mae OyTH TOTOBHUM IPiIOPUTETOM IJisi OyAb-
SIKOTO YPSAY, i BCTAHOBJICHHS 3yIHHOK € MPaKTHYHUM KPOKOM 10 TOCSTHEHHS L€l
MeTH. 3a HajJe)KHOTO (iHAHCYBaHHS Ta MIATPUMKH YKpaiHa MOXeE YCHIIIHO
BIIPOBAJIUTH MEPEXKYy 3YNMHUHOK, AKi 3a0e3lmedars 3aXWCT 1 CHOKIH Ui CBOIX
rpomaasH. Otmxe, OYZIBHHUITBO TAaKOTO pOXY YKPHTTI € TI€PCHEKTHBHOIO
IHIIaTHBOIO, KA MOXXE BPATYBaTH JKUTTSA, a HEOOXIAHICTh IX CIOpPY/DKEHHS
MIIKPECITIOE CEPHO3HICTD 3arPO3H, 3 SIKOI0 CTUKAETHCS MICTO

VK 69.05

IMomazan M.JI.!, ®ininenko 1.1.2

! kanz. TexH. Hayk, gon. HY «3amopisbka moTiTeXHiKa»
Zeryn. rp. BAJI-120cn HY «3anopisbka nomitexHika

BUBUYEHHS MOXJIUBOCTEM BIM HA ETAI 3JIOBYTTS BUIIOI
OCBITH JIJI1 YCHIIITHOI KAP’€EPU B MAMBY THBOMY

Konnenis BIM  (Building Information Modeling) po3pobnena Ta
3anpoBaKeHa B SKOCTI aJbTCPHATHUBH ICHYOUOI TpamulliitHOI Moxemi
npoektyBaHHs CAIIP. HoBa cucrema mpomoHye OJHOYACHO IHTEJEKTYasbHI
nepeBary, UCTaHLiiiHy poOOTy Ta MOJMJIMBICT B3a€MOAll BCIX YyYacHHKIB
OymiBempHOTO TpoIecy, sKa OiIbII MAXOJUTH [0 MOJAETl CY4acHOTrO
MPOCKTYBaHHs OymiBenb Ta KOHCTpyKiid. .IludppoBe mnomanHs GisuaHUX 1
(hyHKIIOHATBHUX XapaKTEePUCTHK 00’ €KTa JO3BOJIIIOTH KOPHCTyBayaM IepeiaBaTi
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MPOCKTHI JaHi 1 crierudikaiii sk MiX Pi3HUMHU MPOTPaMHUMHU JIOAATKAMH, TaK 1 B
oIHIl opraHizauii abo B pamkax OararonpodimbHoi rpynu. Best moctymHa mpo
00’extH iH(opMalis 30epiraeTbes B 0a3i qanux BIM 1 B Mipy HeoOXigHOCTI MOXe
OyTH IOCTYITHA IPOTSTOM YChOTO JKHUTTEBOTO IIMKILY 00’ €KTa.

Pesynbrar ananizy pocnimkennss BIM-texHonorii OyB ineHTH(IKOBaHHH SIK
«TEXHOJIOTisl TeHepallii Ta yIpaBIiHHS MapaMeTpUIHOI MOISIUTIO OymiBmi». Takmm
gnaOM, BIM - 116 3pocTaroua o0macTs Teopil 1 MPaKTHKH, SKa 00’ €JHy€E pi3Hi ramysi
3HaHp OyxiBenmbHOI Tamy3i. IHctpymentn BIM maroTe 3MOTY BIOCKOHAIHTH
MPOIEYPH MAapaMETPUIHOTO MOJCTIOBAHHSA OO0 €KTiB, BUHTH Ha HOBHUI pPiBCHD
MPOCTOPOBOi  Bi3yauwmisamii, IMITyBaTWH TOBEHIHKY OyxiBenb, 3abe3meunTa
e(eKTHBHE YTIPaBIiHHS IPOEKTaMH Ta KOMAaHAHY POOOTY.

BIM Bkitouae B cebe psiJi TEXHOJIOTIH 1 pillleHb, SIKI MOXYTh JOHOMOITH
CHIBIpalli MK OpraHizamisMHi Ta MiJABUIIATH NMPOAYKTUBHICTH y OyIiBEIbHOMY
CEeKTOpi, a TAaKOX IOKPAIIUTH MPOEKTYBaHHs, OYAIBHHLTBO Ta OOCIYroBYBaHHs
006’exTiB. TexHounorii BIM nocriiiHo po3BuBatoThCs 1 101at0Th HOBI (hyHKLiT. BIM
BKJIIOYae B ceOe JeranbHy iH(poOpMaliio rnpo OyIiBHUITBO Oy[iBIl, BKIIOYAIOUU
reOMETPito, MPOCTOPOBI acolliallii, aHalli3 OCBITICHHS, reorpadiuny iHdGopMariio,
KUTBKICTh 1 XapaKTepUCTHKH OYIIBETPHHX MaTepialiB Ta eJIEMEHTIB, TEXHIUHI
XapaKTePUCTHKH, BOTHECTIHKICTh 1 BAPTICTb.

[IpoTsarom ocTaHHIX OECATIWIITH CKIAIHICTH OyNiBENBHHUX MPOEKTIB 3HAYHO
3pocna. II[o6 «iiTn B HOTY 3 YacoM» i CIIPUATH PO3BUTKY iHHOBAIlIH B OyIiBHUITBI
inpopmaniriHi Texaonorii (IT) i iHpopmaniiiHo-komyHikamiiHI TexHOMOTIi (IKT)
MOBUHHI TaK camMoO akTHUBHO po3BuBaTHcsi. BIM OyB po3pobieHui, sik cucrema
3/laTHA ONTHMI3yBaTH Ta MOJIETIIUTH IPOCKTYBaHHs, OYJIBHUITBO 1 TEXHIYHE
00cCITyroByBaHHs 00’ €KTa OYIIBHHIITBA 3 TOMIOMOTOI0 KOMITJICKCHOTO ITi X0y .

IepeBarn BIM juisi OyaiBenbHUX TNPOEKTIB oueBHAHI. OpHAK HE MOXHA
ITHOpYBaTH BHKIIHMKH, TOB’si3aHi 3 iHTerpaiieo BIM Ha icHyro4mx OyaiBenbHHX
MiANPUEMCTBAX.

106 crpusTH MUPIIOMY BIPOBAIKECHHIO, MOXE 3HaTOOUTHCS 30CEPETUTHCS
Ha eMoHcTpanii mepesar BIM tum, XT0 MOXe YMHHUTH omip 3MiHaM. L{poro moxHa
JOCSATTH 3a JIONOMOIOI0 IIJIbOBMX TPEHIHTIB Ta OCBITHIX Hporpam, SKi
JIOTIOMOXYTh OKPEMHM 0c00aM i KOMIaHisM 3po3yMiTH, sik BIM moxke minBumurn
e(EeKTUBHICTh, 3HU3UTH BUTPATH Ta TIOKPAIINTH CIIIBIIPALIO.

TakuM YMHOM MOXJIMBE CHPHUSHHS ITiIBUIIEHHIO PiBHSA BIPOBA/UKEHHS Ta
3MEHIICHHIO PO3pMBY B HABWYKAX, SKWH Hapasi icHye B OyiBenbHIH ramysi.
3arayioM, He3BaXXAalOYM Ha TEBHI TPYIHOINI, IMOB’s3aHi 3 BIPOBaKeHHAM BIM,
MOTEHIIIHHI ITepeBary € 3HaYHUMH, i TOMY BapTO UIyKaTH PillIeHHS JUIS MTOJOJIaHHS
ux 6ap’epiB.

Po3pobxa HaB4aNBHUX AMCIUILIIH 13 3acTocyBaHHsAM BIM B BH3 po3mmpurs
KoJIo (paxiBINB, 3MaTHHX WOTO BHKOPHUCTOBYBATH: IO B MaiHOyTHROMY Biipasy
BUPIIINTH KaJpOBE NHTaHHA. A CTBOPEHHS JEpXKaBHUX NpPOrpaM MiATPUMKH
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CHoOHyKaTtuMme 10 3akpimteHHs BIM y xommaHii He nuine Ha piBHI peKOMeHIaii,
aJjie CIIOHYKaTHMe HOTO PO3MOBCIODKEHHSL.

KirouoBoto pi3HUIEI0 MK TpaaWIifHUM MiIXOJOM A0 PO3POOKH TIPOEKTY i
3aCTOCYBAaHH;IM aBTOMATH30BAaHUX CHCTEM € CTYIIHb TOYHOCTI, BUKJIFOYCHHS IIOMHIIOK
1 THYYKICTh B KOHTpOINi SIKOCTi. BukopmcroByroun BIM, OyaiBenpHA Tamy3p MoXke
ONTUMI3YBaTH KOOPAWHALIIO MPOEKTIB, SMEHIIUTH KUIbKICTh IOMHJIOK Ta MiABUIIUTH
3arajbHy e(eKTHBHICTh. Po3poOka » ocBiTHROI nporpamu 3 BIM Hanae MoxMBIiCTH
(haxiBisM OyJiBebHOT Tady3l BHBYMATH HOBI JUCIUILUTIHH, BIOCKOHAJIHMTH CBOI
HABHUYKH Ta TIOTIMONTH 3HAHHS B Il ramysi.

s mporpama m03BONMTH YYacHHKaM WTH B HOTY 3 ¢yHKmioHamom BIM, mo
TIOCTIIfHO PO3IIMPIOETECS T4 PO3BUBAETHCSA, A TAKOXK TOKPAIIWTA KOMYHIKAINIO Ta
CIIBIIPAIIO MK YJIEHAMH KOMaH/IN.

BaxiiiBo 3a3HaumTH, 110, HE3BXKAIOUH Ha Te, 0 iHTerpauis BIM Ha icHyrounx
MiJNPUEMCTBAX MOKE OyTH TMOB’Si3aHAa 3 IEBHHMH TpPYJHOLIAMH, JOBIOCTPOKOBI
BUTOJIM BiJl BIPOBA/DKCHHS 1Li€1 TEXHOJOTI] 3HAYHO ITEPEBHILYIOTH KOPOTKOCTPOKOBI
BUKIMKA. ToMy po3poOka Ta BHPOBAJDKEHHs KOMIUIEKCHOT OCBITHBOI nporpamu 3 BIM
Mae BUpIIIAIBHE 3HAYCHH 11 MalOyTHBOTO YCITiXy OyAiBeIIbHOT ralys3i.
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BIIPOBAJI’KEHHS BIM B AIOHCBHKIA BYIIBEJIbHIN T'AJTY3I:
BUBYEHI YPOKH TA MAWMBYTHI TEHJEHIIII

HaBite nesiki mepenoBi KpaiHM CBiTY MalOTh BiJIHOCHO HH3BKHH piBEHBb
BIPOBaPKeHHs iH(opManiiiHoro moxemoBanHs. OngHak fgocsia SnoHii B ramysi
BIM nae miHHE pO3YMIHHS BUKIHKIB 1 MOXJIMBOCTCH BIPOBA/DKCHHS i€l
TeXHOJIOTii. AHaii3 SMOHCHKOro migxoxy 1o BIM moxe IOmMOMOITH BH3HAYUTH
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cTparerii mojoiaHHs Oap’epiB Ha NUIAXY A0 BIPOBAKEHHS Ta MaKCHUMi3awil
nepeBar Liei TeXHOJIOT1] B OyNiBeNIbHIN TaTy3i.

Mera Te3-monoBineit. JocmimkeHnHs crany BnpoBamkenHss BIM B Smowii,
KpaiHi, BiIOMiil CBOIMH TEXHOJOTIYHHUMH JOCSITHCHHAMH Ta C(EKTUBHICTIO.
IligkpecroeThCs HASBHICTh TAaKHX MPOOJeM, SK BiJCYTHICTh CTaHAapTH3AIll,
oOMekeHa JiepKaBHA MiATPUMKA Ta KyJIbTypHHH OIIip.

SnoHis € mikaBUM BHOOPOM AJISL JOCHIIHKEHHS, OCKIIbKM BOHA MAa€ BEIHKY
KUTBKICTh OyZiBenms 1 iH(GpacTpyKTypH, SKi TOTpeOYIOTh MOJCpHi3amii Ta
BJOCKOHAJICHHS, 1 MO)ke OyTH MpPHKIAQZOM Ui IHIIMX KpaiH, SKi TaKoX
CTHKAIOTHCA 3 BUKIIMKAMH B i cdepi. B oMy came mosmsrae 1151 0COOMUBICTD:

Oomexennii puaok: Prrok BIM y SInoHii € HeBENMKMM TIOPIBHSAHO 3 IHIIMME
kpainamu, Takumu sik CLLIA Ta €Bpoma, i ToMy noctymHicTs iH(ppacTpykrypr BIM €
HIDKYOIO.

KysbrypHi 6ap’epu: KyabTypHi pi3HHIl BUKIMKAIOTh ICBHI TPYIHOII B PO3YMiHHI
Ba)KIMBOCTI TexHouorii BIM cepen nesikux miapsiHUKIB Ta 3aMOBHHKIB B SITIOHIT.

Hwusbkuit piBens nociny: BIM B SINoHIT € 11e AOCHTh HOBOIO TEXHOJIOTIEIO,
TOMY HasIBHICTb JIOCBiUeHHX (haxiBLIB y Wil ramysi € 00MexKeHOIO.

Bucoki BuMmorm 1o skocti: SmoHIAI Mae BHCOKI BHMOTH O SIKOCTI
OyniBHMITBA, IO BHMAarae BHCOKOI TOYHOCTI B IIPOLECI HPOSKTYBAaHHA Ta
OyIiBHHIITBA, III0 MOXE OYTH CKIIaIHIIIAM 3 BUKOpUCTaHHSIM BIM.

Cuctema ynpaBiliHHA INpoekTamMu: B SINoHIi BHKOPUCTOBYETBCS Oarato
npouenyp Ta QopmariB AIS YIPaBIiHHA NPOCKTAMH, LIO0 MOXE BHKIIMKATH
TpynHouui B iHTerpauii BIM y nporuiec npoexTyBaHHs Ta Oy1iBHUITBA.

[MporonyeThcs pO3MIISIHYTH 3aralibHi mepeBaru y Tabi. 1, KOTpi oTpumye
OyniBenbHa raily3b HaBeJCHOI KpaiHU Ta MpoaHasi3yBaTH NEPEIIKOIH MOAAIBIIOrO
PO3BHUTKY.

Tabmuus 1 — Anani3 nepcrektus Bukopuctanus BIM B Snonii

Ne | Ilepesaru 1I1o mepemkopKae peamizarii
1 3MEHILECHHS Yacy NPOCKTYBaHHSA Ta | BUCOKI  BUTpaTH Ha  BIPOBAKEHHSI Ta
i ABUIIEHHS TPOAYKTHBHOCTI HENOCTaTHSA KUIBKICTH KBaJTihiKOBaHMX
CIIEIIaTiCTIB
2 3MEHIIeHHs KIUTbKOCTI MOMWIIOK Ta | BigcyTHicTh €JIMHOTO CTaHIapTy Ta
3HWDKCHHS PH3HKIB IpH | HOPMaTHBHO-TIPABOBOT 6a3u Ut
OYIiBHUIITBI BIPOBADKECHHS TEXHOJIOTIi
3 Iokpamenns sxocti OyxniBaunTBa | Crapi Tpammimii Ta omip 3 60Ky KOHCEpBaTHBHOL
Ta 301TBIIEHHS TepMiHy | OyaiBeNbHOI ramy3i
eKCILTyaTamii
4 ITigBumeHas epexTrBHOCTI | BigcyTHiCTh  BiAMOBigHHX  iHQOpMAIIHHUX
yNpPaBIiHHS POSKTaMU cucteM Ta MiatGopM Ui CHiBOpami Mix
y4acCHUKaMH OY/IiBEIBHOTO MPOIIECY
5 Kpami moxnuBocti Bizyamizauii ta | BiacyTHicTs craHmapTusamii y mpakTHKax Ta
MO/ICITIOBaHHS TIPOCKTIB kepiBaumTBax BIM/CIM
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Bukopucrannst TtexHonoriii BIM B OyniBenpHil ramy3i Mae BeIMKHHN
MOTEHIa JuIsl ONTUMi3auii MpoueciB Ta MOKpalleHHS SKOCTI OyaiBHUITBA.
SlnoHis, HE MUBIISTYNCH HA BiTHOCHO HEBUCOKHWII PiBEHb BIIPOBAKEHHS, aKTHBHO
miaTpuMye po3BUTOK i€l ramysi. Hanpuknazn, Nikken Sekkei - onna 3 HaiOinbImmx
OyniBenbHUX KOMNaHid B SINOHI, sika MEepIIO0 BUKOPHCTOBYBaJa Ta MOIIUPIOBaIA
BIM-texnoorii. Boru BuposamkyBamu BIM neck 3 2015 poky A mominineHHs
SAKOCTI TIPOEKTYBaHHS Ta ONTHMi3amii poOodoro mpomecy. 3apa3 BOHH BXKe
CTBOPIOIOTH OymiBii, siki 6e3 BIM HemoxnmBo pearnizyBaru. g xommaHis miaHye
TOBHICTIO Tiepeiitn Ha BIM y maitbyTHEOMY.

BpaxoByroun Te, mo fAmoHis - ogHa 3 HAWOUTBII CEeHCMIYHMX KpaiH CBITY,
BukopucTtanHs BIM mo3Boisie 3Ha4HO MOKpAIIUTH Oe3reKy OyziBelb, 3MEHIITUTH
pHU3MK 300iB 1 MOMWJIOK Yy CTBOpPEeHHI MpoekTiB. KpiM TOro, BHpOBaKEHHs LUX
TEXHOJIOTiH MOXe 3MEHIINTH BUTPaTH Ha OyIIBHUITBO Ta 3MEHIIMTH HETaTUBHHUN
BruMB Ha aoBKULIA. 11l06 npuckoputn nomupeHus BIM-texHounoriii, BakiuBo,
mo0 KIIEHTH pO3yMiIIM BCi IepeBaru, sKi BOHM NpuHecyTh. Hanpukmazm, 3
BUKOPHUCTAaHHIM 1HQOpMaIiHHO-KOMYHIKaIlIHHIX TEXHOJIOTiH MOKHA aBTOMaTHYHO
KOHTPOJIIOBATH €HEPrOBUTPATH 1 3MEHIIYBaTH BUTPATH HA €KCIUTyaTalilo OyIiBiIi.
Okpim 11porO0, 3acTocyBaHHs BIM 103BoJsie IOKpALIUTH SKICTh MPOEKTYBaHHS Ta
ONTUMI3yBaTH pPoOOYMi TIpolec, MmO CIpusie OUThII e(pEKTUBHOMY BHUKOHAHHIO
OyIiBeTbHIX IIPOCKTIB.

IHTepec mo miei TeMu MOXKYTh MaTH He TUTBKHU (haxiBii OyaiBenbHOI Tamysi, a
i exkoHOMICTH, Oi3HEeC-aHANITHKH Ta TPEICTABHUKH EPXKaBHOTO YIIPABIIiHHS.
BropoBamkennss BIM  nmonomarae  mokpaiiutH  €(eKTHBHICTh  yNPAaBIiHHS
Oy/iBeNbHUMHU IIPOEKTaMH, 30UIbIIYE IIBHIKICTh MPOEKTYBAaHHS Ta IiJBUIILYE
SKIiCTh OY/IBHHUIITBA, [0 MOXKE MaTH MMO3UTUBHUI e(eKT Ha EKOHOMIKY KpaiHH.

YK 004.8:69
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BUKOPUCTAHHS TEXHOJIOTIi IHTEPHETY PEYEM (I0T) JJIs
MOHITOPUHI'Y TA NIJIBUIIEHHS BE3IEKU HA BYIIBEJIbHUX
MAUJAHUYUKAX

Inrepuer peueit (IoT) — me moTyKHMH IHCTpYMEHT Al TpaHchopmarii
OymiBenmbHOI cdepu, aBTOMATHU3aIll MPOIECIB 1 MiABUINECHHS PEHTA0EIBHOCTI
inBectHnii. Cepen raimysei, siki 103piian 10 3MiH, € OyIiBHUITBO, i TexHOJOTIst [0T
Ma€ BENUKHH TOTEHI[ial IS MiABHIIEHHS NPOJyKTUBHOCTI Ta e(eKTHBHOCTI
poboTH Ta migBUINEHHS Oe3MeKW Ha MICI. 3aBASKH BHUKOPHCTAHHIO JATYHKIB i
npuctpoiB [oT kommaHii MOXyTh ONTHMI3yBaTH poOOYMA MpOIleC Ha BCiX eTamax
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Oy/iBeIbHAX TPOEKTIB Y PEKUMI PEATbHOTO Yacy, BKIIOYAIOUU OIepallii Mmicis
3BEJICHHSI.

Ilpu mo3HaveHHI OJIOKIB JKUBJICHHS 3a JIOMOMOTOK MITOK PaaiouacTOTHOT
inentudikanii (RFID), BoHn MoxyTh OyTH MigpaxoBaHi BiJIOBIIHOIO CHCTEMOIO
Ha Micui. TakuM YMHOM, SIKIIO KUTBKICTh MaJa€ HIKYe MOIepeHbO BU3HAUYECHOTO
piBHA, cucTeMa IiHIIIOE KOHKPETHUI 3amuT BiJg LEHTPAIbHOI CHCTEMH [UIS
3aMOBJICHHS JOAATKOBOI KiNBKOCTi. Y IBbOMY BHIAAKY MPOCTOI CKOPOUYYIOTHCS, a
KOMITaHii OTPUMYIOTh MOXIIUBICTh 3aBEPIIUTH OyAIBHHUIITBO BYacHO. Kpim Toro,
BiIOyBA€THCS CYTTEBE 3a0IIAKCHHS KOIITIB, OCKIIBKA aBTOMAaTH30BaHE HaJaHHS
iH(popMarii ycyBae HeOOXiTHICT 3aMOBIISITH TOJTATKOBI MaTepiany, sKi opraHizarii
HE MOXXYTh BUKOPUCTATH OJHOYACHO.

VY SKOCTi IPHKIIaJy MPOMOHYEThCS PO3IJISHYTH €BPOIEHCHhKY KoMmaHay Al
Digital, koTpa BHKOpUCTOBYE MOTeHIian uM@poBizauii s OyAiBeNbHOI ratysi,
HaBiTh JUIs1 KoMnaHii 3 oomexxennmu [ T-pecypcamu. BoHn nponoHyoTh:

* T'oTOBI, mepeBipeHi HACKPI3HI PillIEHHs 3 HETaWHUM 3aCTOCYBaHHSIM;

* IloBHumit Habip iHCTpyMeHTIB [y 3amycky pimeHs loT: amaparHe
3a0e3MeueH s, IMiJKIIOYEeHHs, XMapHa Iuardpopma, aHamiThka aanux ta IT-
Oe3meka;

* EKcmepTHI 3HaHHS Ta pEeCypcd sl PO3POOKH KOPHCTYBATBHHUIIBKHIX
JOJATKIB [T OTPHIMAHHS T0IaTKOBOI iH(opMaIIii 3 Balnx JaHUX;

o Ilmatdopma BIIKPUTHX MAHUX, O SKOi MOXKHA MiAKITIOYATH OYyIb-sKi
CTOPOHHI PillICHHS.

Al

Pucynok 1 — AreHTCcTBO IU(PPOBOTO MAPKETHHTY OYiBEIBHOI TPOMHCIOBOCT1

Byma po3pobiena cxema, 300pakeHa Ha pHuC. 2, KOTpa BimoOpaxkae, SKUM
yuHOM iHTerpamis TexHosorii [oT mo OyamiBenmbHOI raiy3i 3maTHA ITiIBUIIATH
piBeHB OE3MEKH IMparli.
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MepeBarun

- 30inbLueHHA
Geaneku
npaviBHUKIB
TexHonoria

loT —

- 3MEHLLeHHA
pu3ukie aBapin

- EkoHomis
uacy Ta
pecypcie

Peanisauis nepesar

- BcTaHoBNeHHA ceHcopis Ha

of'ekTi

- MNepenaya naHux B pexumi

peansHoro Jacy

- AHani3 JaHux 3a AonoMOoroH

cneLjiansHero NporpaMHoro
3abe3neqeHHs

[lnA BnpoBamxeHHA TexHonoril [oT Ha DyaiBensHUX MandaHYMkax HeoOXigHO 3abe3neynTi
HanexHWii piBeHE 3HaHL Ta kBanidikalil NpaLiBHUKIE, & TAKOK BUKOHATH HeOBXIAHI TeXHIUHI
Hana

Pucynok 2 — CxematuuHe 300paxxeHHs nepeBar BUKopucTanas [oT

BrpoBamkenus  Texuojorii  [oT  m03BoJiss€e  BIICTEXKYBAaTH,  SIKUMU
IHCTpYMEHTaMH Ta BUAOM pOOIT Hapa3si 3aiimMaeThcs OymiBenpHa Kommadig. Lle
CKOpOYy€ dac, HEOOXITHUHM A MOIIYKY pPI3HUX «BTPAaYEHHX» 1 Ha UIMIIKOBHX
pedeii, a Takox (hiHAHCOBI KOIITH, SIKi OTPiOHO BUTPATUTH HA 3aMiHy. 3aBISKH
GPS-tpekepam Ta mataukam 3 miarpuMkoro loT kommaHii MOXKYTh BiICTEXyBaTH
MICIIE3HaXO/KEHHSI aBTOMAapKy Ta TOYHO pO3MINIyBaTH OONagHAHHS IS
0J1ar0yCTpPOIO TEPUTOPII.

3a3HavaeThCs, WO ISl SIKICHOTO BHUKOPHCTAHHS TEXHOJOTil y HOBHOMY
00csi31, He0OXiJTHO BUKOPUCTaHHS CEHCOPHHX MPUCTPOIB, KOTPI 30MPat0Th JaHi Ipo
cTaH OyIiBeNIbHUX MaTepiajiB, MallMH Ta O0JaJHaHHs, a TAKOXK Hpo il pobodoi
CUJIM Ha MalJaH4MKY.

BapricTh K0XXHOTO Oy/iBENEHOTO MPOEKTY BIJIOBIIAE CIIOKMBAHHIO T1aJIMBA,
OCKINIKH BENHKI 00’€KTH MOTPeOYIOTh BUKOPHCTAHHS MAIIHNH, SIKi BHTPAYarOTh
BEJINKY KIJIBKICTh KOIUTIB Ha JEHb. AJie 3aBISKH HAJIC)KHOMY KOHTDPOJIO HaJ
BUTpaTaMH, €(EKTHBHOMY YIPaBIIHHIO 3alpaBKOIO, CBOEYACHOMY TEXHIYHOMY
00CIIyTOBYBaHHIO Ta MOXIIMBOCTI MOJEpHI3alili oONagHaHHS, 3 SBISETHCS
MOXJIMBICTh 3HAYHO 3MEHIIWTH KIiHILEBY BapTiCTh NMPOEKTY Ta HOTO TPHUBAIICTb.
Bce e MoxkHa 3poOWTH 3a JOIIOMOTO0 JIaTYMKIB MajuBa 3 miarpuMkoro loT Ha
OyniBenpHOMY MaiigaHuuKy. [IpoTe 3a UM psIoM TepeBar CIiKye psii mpodiem,
3 IKMMH CTHKAIOThCS HHUHI TaTy3i OyiBHHIITBA Ta €KCIUTyaTallii:

— TexHomorii: mMTyYHUIl IHTENEKT Ta MAIIMHHE HAaBYAaHHS IIOKH IO HE
IIMPOKO TOIMIMPEHI Ta MAaJOJOCTYMHI, a (YHKIIOHAIBHI MOXIUBOCTI OUTBIIOCTI
IoT-mpuctpoiB myxe oOMexeHI B Te, IO CTOCYEThCS HaJaHHI KOPHCHOL
iHpopMamii a6o CIiIBPHOTO BUKOPHCTAaHHSA MiX IUTaT(GOpMaMH Ta CHCTEMaMU;

— Jlrogu: oumdpyBaHHS, MaiOyTHI MOCTaBKH Ta OINEpALlifiHI MOJENi IIe He
Oy 10CTaTHBO CGHOPMYJILOBAHI HPOMHCIIOBICTIO, YaCTKOBO TOMY, IO Ti, XTO
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nepeOyBa€e B rajrysi, MOKHM IO HE MOXYThb MOOAUYUTH IOBHOIO MIpOIO MOTEHILial
TexHouorii [HTepHeTy peueid;

— Ilpouec: bararo ramy3eBux mpoleciB Iie He pO3MILJaNKCI 3 TOUYKU 30pY
MOJKJIMBOCTI TJI00ATbHUX 3MiH Ta BIPOBAXKCHHS 1HHOBAIIIH;

3acrocyBanHs loT TexHomoriii Ha OyHmiBEJIbHHX MalJIaHYMKAaX MOXE
MOKpAIINTH Oe3leKy TMpamiBHUKIB Ta YHHKHYTH HEOE3NEeYHHX CHUTYyaliid, 0
MOXYTh CTAaTHCS 4epe3 JIOACBKHH ¢akTtop abo TEXHIUYHI HEMOJaIKH.
BuxopucraHHS CEHCOpIB Ta Mepexki 3a0e3nedye MOHITOPHHT CTaHy OOJaIHaHHS,
poboTy MexaHi3MiB Ta BH3HAYCHHS ITapaMeTpiB HABKOJIHUIIHBOTO CEPEIOBHIIA, IO
JIO3BOJISIE CBOEYACHO pearyBaTy Ha HEOEe3MeKy Ta 3a100iraTi HeIIaCHUM BHITaIKaM
Ha OyniBenpHOMY MaimaHuuky. s BopoBamxenHs [oT TexHomori#t HeoOXimHO
MaTH KOMIUICKCHMH MiIXiJi Ta CIHCI[alicTiB, sKi OyAyTh BIAMOBIZaTH 3a
MOHITOPHUHT Ta aHaJli3 JaHHX, 110 OTPUMYIOTHCS 3 IaTYHMKIB Ta MEPEXKI.

ByniBenbHa raiy3pb 3ajHIIAETHCSA HA JOCHTITHHIBKIA cTamil BIPOBAKCHHS
IoT. Croromui Oararto OyniBenbHMX MalJaHYMKIB CTBOPIOIOTH BEJHKI 00CSATH
IiHHOT 1H(OpMaIii, sKa 3anuIraeThcss HezadikcoBaHow. OMHAK Il JaHI MOXYTh
JIO3BOJIUTH KepiBHUKaM O0O0’€KTiB 1 OyaiBeNbHUKaM IOYaTH BUKOPUCTOBYBATH
iHHOBamiitHMid minxin. lle momomo)ke CTBOPIOBAaTH Ta MIATPHUMYBATH HOBITHI
CHUCTEMH YTIPaBIIHHSA MPOCKTaMH Ta e(eKTUBHIIIE KepyBaTH OyIiBeIbHUMH
MalJaHYNuKaMU.

Xoda MOXyTh OyTH pi3HI MPOTHO3M OO IMOTEHIIIMHWX BTpPaT POOOUMX
MICIIb, BIIpOBaKeHHS TexHouoril loT He 3amiHuTh nronelt y OymiBeNbHIN ramysi.
Lle 1o3BONUTH 3MIHUTH TpaAMLiiiHI Gi3HEC-MOAENI, YCYHYTH KPUTHYHI IOMUIIKH,
3MEHILIUTH TPaBMaTHU3alil0 Ha poOouoMy Micli Ta 3poOUTH OyAiBeNbHI omeparil
e(EKTHUBHINIUMH. 3PEIITOr0, HAWOLIBII BIAMOBIAHAM MiAXOI0M IUIsS OyIiBEIbHUX
¢ipM o 3acrocyBanHs pinieHb loT € BU3HAYCHHS TPIOPUTETIB 1HBECTHIIIN
3anekHO Bifg cdep, Ha ski [oT marume HaiOLIbIn Oe3mocepenHiil  BILTHB
BIJITIOBIZTHO 10 TXHIX YHIKAJIbHUX BUMOT.

YK 692
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THHOBAIIMHE MPOEKTYBAHHS /U1 BIIBYJIOBH
KUTJOBUX BY/IMHKIB

Bynisni Ta ciopyau, KoTpi OyJiv 3BEJCHHI IUIIXOM BUKOPHCTAHHS HOBITHIX
TEXHOJIOTiH, CTal0Th HEBi €MHHUM €JIEMEHTOM MICBKOT'O CEpEeIOBHINA MPOBITHUX
KpaiH cBiTy. BoHH yOcOONIOIOTH TEXHIYHI MOMKJIMBOCTI Ta €CTCTHYHI iJeaiu
cydqacHoi gobm. Ile [mae 3Mory cTBOpUTH KOM(OPTHE  CEpelOBHIIE
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KUTTEMISIIBHOCTI Ui rpomajsiH. OcoONMBOCTI  CTBOPCHHS IHHOBAITHUX
apXiTEKTYpHO MiCTOOYAIBHMX OO’€KTiB MoJjsirac B HOBU3HI Ta edekry Bim ix
BTIJICHHSI.

Mertoto pobOTH € OISl HassBHUX B OyAiBeNbHil chepi CydacHUX TEXHOJOTIN
JUIE MOKJIMBOCTI X iHTerparfii B yKpaiHChbKi KOMIIaHii JUIs MOJANBIIOI BiOYIOBH
Hamoi KpaiHu. BUKOpHCTaHHS €BpOMEHCHKOTO JOCBiAY Ta HOBITHIX JOCSTHEHb —
KOpHCHa Haronma CTBOPUTH KoMmdopTHe MaiidyTHE Ui TpoMaasH YKpaiHH Ta
IIBUIKO BiIOyAyBaTH 3pyHHOBAHI MiCBKi TepHTOPIi.

VY OyniBenbHIN cepi MOKINBE BUKOPUCTAHHS HACTYITHUX BHIIB IHHOBAIIIH:

— BIPOBA/KCHHS HOBHX PIIICHb B MUTAHHSIX IUIAHYBAaHHS Ta apXiTEKTYPHOTO
BUTIISAY 00’ €KTY, IO OYIYEThCS;

— BHUKODHCTaHHS Cy4YacHMX OY/IBEJIbHHUX MallMH 1 YCTaTKyBaHHS;
BIOCKOHAJICHHSI TEXHOJIOTT BUPOOHHUIITBA TEIUIOI30JSIIIMHUX MaTepiais;

— 3aCTOCYBaHHS HOBUX 1 BHCOKOSIKICHHX OyJIiBEIIbHO-03]00JF0BaJIbHUX
Marepiais;

— 3aCTOCYBaHHSI HOBHX OpraHizauiiHux ()opM BUKOHAHHS POOIT.

Bci Buau iHHOBaLil ICHYIOTh B TICHOMY B3a€MO3B’SI3KY 1 JUKTYIOTh NEBHI
BUMOTH JI0 IHHOBAIifHOT HisUTBHOCTI MiANpueMCTB. TeXHIYHI Ta TEXHOJOTIYHI
iHHOBAIIi1 POPMYIOTh YMOBH JJIS YIPABITIHCHKUAX 1HHOBAIIiH.

[loBcromHe BHpOBa/KEHHS TEXHOJOTIYHUX IHHOBAIii B OyIiBHHUITBI
00MEXy€EThCSI HACTYITHUMH (pakTOpamu:

— BUCOKI BUTPATH BBEJICHHS B CKCILTyaTaIlif0 00’ €KTIB;

— HeJIoBipa JI0 IHHOBAIli# 3 OOKY IMOKYIILIIB;

— Hectaya (IHAHCOBHX pPECypCiB, IO BHAUIIOTHCS Ha I1HHOBAIHHI
JIOCITi IPKEHHSI;

— LMKJIIYHUHN XapakTep OyIiBHUILTBA i 0COOIMBOCTI KIIMAaTUYHUX YMOB;

— HU3BKHIA CTYITHb 1IHTErpaiii iHHOBaIliil B OyaiBenbHIl chepi;

— BiZcyTHICTh yHiikoBaHoi cuctemMu anpoOauii Ta cepTudikanii HOBUX
MIPOIYKTIB;

[IponoHyeThCS PO3MIIIHYTH OCHOBHI iIHHOBAIiiTHI TEXHOJIOTII B Oy IiBEIEHOMY
BHUPOOHHUITBI, KOTPi BUKOPHUCTOBYIOTHCS Ha TIPAKTHIII:

— I opmariitae mogenroBanHs criopyn (BIM)

VY mpomeci BIM BinOyBaeThCsi KOJNEKTUBHE CTBOPEHHS 1 BHUKOPUCTAHHS
iHpopManii mpo crnopyKeHHs, o (GOPMYETHCS Ha TPOTS3l KHUTTEBOIO LUKITY
o0’exra (Bim miaHyBaHHA 10 OymiBHHITBA i ekciuryatamii). IIpuHmmm poboTn
CHUCTEMH - 1ie 30upanHs Beiei iHpopmanii 3 OyAiBHULITBA, TPOEKTYBAHHS

— Ilpedabpikamis

30ipKa 3 TOTOBUX €JIEMEHTIB-MO/IYJIiB CTAa€ BCE OLTBII MOMyJISIpPHA 32 paXyHOK
CBO€i MBHAKOCTI i ekoHOMiyHOCTI. ByziBenbHi O10KM 1 KOHCTPYKIii TOTYIOTH B
mexy, a Ha 00’ekTi mpocto 30upatoTh. lle momomarae 3HH3UTH BUTpATH 1
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NPUCKOPUTH OyAiBeNbHUHA npouec. BOHM XapakTepHu3yrThCsl BUCOKOIO MIILIHICTIO,
TOMY i BUKOPUCTOBYIOTBCS ITPpH Oy IIBHULITBI OaraTornoBepxiBoK.

— Intepner peueit (Internet of Things, [oT)

Honatku Internet of Things, IoT cTBOpeHi, 11100 MOJIETIINTH 1 CHPOCTHTH
poboTy iHKEHepiB 1 NpPOEKTyBaJIbHUKIB. B mpomeci mnpoekryBaHHS 00’€kTa,
(haxiBemp MOXKE OTPUMYBATH iH(QOPMAIII0O NPO BCi HOBI MaTepiand i MOXe
BIIPOB/KYBAaTH iX B OyIiBHHITBO. Bci HeoOXimHi Marepiand i KOMIDICKTYIOUI,
JOCTaBIIAIOThCS OE3MI0CEPEAHBO HA CTPOT MalilaHUHK.

— 3D npyk

TexHomoriss, moO [103BONSE 3 HEHMOBIPHOIO MIBHAKICTH 1 TOYHICTIO
CTBOPIOBATH HEOoOXinHI OyniBeTbHI eleMeHTH. 3BUYAHHO X, TexHoorii 3D npyky
KOPHUCTYIOThCS IIMPOKUM TIOIIMTOM 1 Ha OyHiBeNbHHX 00’€KTax, 3apa3 APYKYIOTh
LTI OYIMHKH.

— BipTyanbHa i JonOBHEHa peasbHICTh

3a [IOMOMOroI0  CHEUiaIbHUX — OKYJSIPIB  KIIEHT MOXE  pOo3risigaTu
npe3eHTaliiHy Mojens B odici. A (QyHKIIS JONOBHEHOI pealbHOCTI Jae
MOXIIMBICTb KIIIEHTY 1 IH)KEHEpY B OKYJISIpax 3’€IHAHMX 3 KOMII IOTEPOM OLIHUTH
MMOBHOMACIITa0HY MOZETH Ha JaHAmAa]Ti

IgHOBamii B OymiBenbHIN Tamy3i 3MIHIOIOTH IIXi OO HPOEKTYBaHHSI Ta
3BeleHHs OyaiBenb. Bin mepemoBux marepialiiB i TEXHOJIOTIH 10 HOBHX METOMIB
OyIiBHHITBA Ta IHHOBAllifHUX IiIXOMIB IO CTAJOTO PO3BHTKY — Ii iHHOBAIil
BIIKPHUBAIOTh 3aXOILTIO0Y1 MOMIIMBOCTI U MaifOyTHBOTO rairy3i. BrpoBamkyoun
i HOBI imei Ta METOAM, MH MOXEMO IIIBUIIUTH OC3MeKy, JIOBrOBIUHICTD,
e(eKTUBHICT, Ta BIUIMB Ha HABKOJMIIHE CEPEJOBHINEC HAIIMX OyJiBenb Ta
iHQpacTPyKTypH, 3pEIITOI, CTBOPIOIOYM Kpaluid, OUIbII CcTaauid CBIT A
HACTYITHUX MTOKOJIiHb.

Takox iHTerpaiist iHHOBaIiii JacTh 3MOry BigOyJnOByBaTH Micta YKpaiHu
caMe B €BpOMNEIIChKOMY HampsiMi: BIPOBA/DKYIOUM TIPAKTUKU  3€JIEHOTO
OymiBHHIITBA, CcHEpProe(EeKTUBHI MPOCKTH Ta CydYacHi OyIiBempHI Martepiaim,
YKpaiHCBKI MiCTa MOXYTh CTaTH CTiHKHMH, NPHBAOJMBAMH U1 iHBECTOPIB 1
TypucTiB. BinOymoBa yKpaiHCBKHX MICT MOKE POKJIACTH MIISX J0 MPOLBITAIOYOTO
1 TEXHOJIOTIYHO PO3BUHEHOTO MallOyTHBOTO.
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ITPOBJIEMH BUKOPUCTAHHS IIK AUTODESK REVIT B
BYAIBEJIBbHUX OPTAHIBAIISIX YKPAIHA

BripoBapkeHHst TexHouoril iH(OPMAIIITHOrO MOZETIOBaHHS OyZiBenb — 1€
Oe3mepepBHUIT Tporiec, AKANH TPaHC(HOPMYE CBITOBY IHAYCTPIilO MPOEKTYBAHHS Ta
OyIiBHHIITBA, PO3MIMPIOIOYH MEXi Ta 3MiHIOIOYH (GopMmu ii 3acTocyBaHHS. Uepes
CBOIO IPUPOXY, IO IOCTIHHO PO3BHBAEThCS, BIPOBauKeHHS BIM € ckiagHuM
3aBJAHHAM, 1 Ti, XTO OepeThCsl 3a HBOro, YacTO CTAOTh MNEPIIONPOXiILIMH,
CXWJIBHUMH 1O HEMHUHYYUX MOMHJIOK. TOMY KPHUTHYHO BaXKIMBHM 3aBIAHHAM Y
nponeci BnpoBa/pkeHHS BIM € BUSBICHHSA Ta BUIIPABICHHS IOMHJIOK SKOMOTa
pasiine, o6 3adbe3neuntn 6e3nepediiiHe BIPOBaKCHHS.

Autodesk Revit - 1ie mporpama st iHGOpMAIiTHOTO MOJCTIOBAaHHS OY/IiBEIb
(BIM), sika BHKOpPHCTOBYEThCS apXiTEKTOpaMH, IH)KEHEpaMu, Au3aiiHepamMu Ta
HiApSJHUKAMK 1O BCbOMY cBiTy. lleli mporpamMHHii KOMIUIEKC JIO3BOJISIE
KOPUCTYBauaM CTBOPIOBATH iHTeleKTyasnbHI 3D-Momeni, sKi BKJIIOYAIOTh TaKi
KOMITIOHEHTH OyIiBIIi, K CTiHH, JBEpi, BiKHA TOIIO, IO Ja€ 3MOTY Bi3yalli3yBaTH Ta
MOJICITIOBATH BUMIIA W (DyHKIIIOHYBaHHS OYyIiBIi IO IOYaTKy OyIiBHUIITBA.

Pucynok 1 — CtBopena mozens kotemky B Autodesk Revit

B VYkpaini Autodesk Revit mmMpoko BUKOPHCTOBYETHCS IpodecioHaraMu B
rajysi apxiTeKTypH, iHkeHepii Ta OyamiBHMITBA. BiH 103BONsE KOpHCTyBauam
CIUIBHO TPALIOBATH HAJ OJHUM IIPOEKTOM, OOMIHIOBATHCS NAaHWMHU B PEXHUMI
pearpHOTrO Yacy, a TaKo)XK 3MEHIIUTH KiNbKICTh MOMMJIOK 1 IepepoOok mix dac
MIPOEKTYBaHHS Ta OyIiBHUIITBA.

MosknuBocTi, siki Hagae Autodesk Revit, mmpoki, OCKiNBKH BiH JT03BOJISIE
CTBOPIOBAaTH CKJIQ/IHI MPOEKTH, MOKPALTYBAaTH CIIBIPAIIO Ta TOYHINIE OMIHIOBATH
BUTpaTH. TakoX Hagae PO3MIMPEHI iHCTPYMEHTH IS E€HEPreTHYHOTO aHaji3ly,
CTPYKTYPHOTO aHaNi3y Ta JAOKYMEHTalii, sSIKIi MOXYTh JIOTIOMOITH ONTHMi3yBaTh
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eKCIUTyaTalliifHi XapaKTepUCTUKH OYIiBII, MiABUIINTH e(PEKTHBHICTH Ta 3MEHIINUTH
BUTpaTu. Aje ais iX peanizauii HEOOXIIHO IMPOBECTH aHANIi3 IMEPEelIKo, MI0
3aBa)KalOTh MOBHOI[IHHOMY BTUICHHIO Ta BUKOPUCTAHHIO IPOTPaMH:

— Hecraua xBamidikoBanux ¢axisiiB: Buxopucranus Autodesk Revit
BUMarae KBasi(ikoBaHMX (paxiBLiB, SIKi MarOTh JOCBiJ poOOTH 3 MPOTpaMHHUM
3a0e3neueHHsM. B Hamriii kpaiHi Moke BigdyBaTHCS HecTada TakuxX (haxiBIiB, IO
MOJKE CITOBUTFHUTH BIPOBAKCHHS TEXHOJIOTII;

— Bucoxka BapricTs mporpaMHoro 3abesnedeHHs: BapricTe npupbaHHA Ta
JieH3yBaHHs nporpaMHoro 3abesmedeHHs Autodesk Revit mMoxke OyTH BHCOKOIO
UL OyAiBeTFHUX KOMITaHIH, 0COOIMBO ISl MAJIMX Ta CEPEHIX MiANPHEMCTB,

— CynpotuB 3MiHaM: 6arato OyIiBelbHUX KOMITaHi Ha TepuTopii YKpainu
MOXYTh YHHHUTH OIIp BIPOBA/PKEHHIO HOBHUX TEXHOJOTIM 1 MpoIeciB dYepes
nepeadadyBaHi pU3UKU Ta BUTPATH, [IOB’s3aHI 3 IEPEXOI0M, a TAKOXK TPATUIIHHUI
XA,

— BingcyTtHicTh cmiBmpaili MK CTEHKXOJepamu: BIpoBa/pkeHHS BIM
BUMarae TiCHOI CHIBIIpalli MiXk yciMa 3allikaBJICHUMH CTOPOHAMH, 3Ty4YEHUMH JI0
Oy/iBENFHOTO TPOEKTY, 30KpeMa apXiTeKTOpaMmH, iHKEHepaMH, MiIPSIHUKAMH Ta
BIIACHUKAMU;

— OOmerkeHa fAepkaBHA MIATPUMKA: ypsi MOXKE HE HaJaBaTH JOCTaTHHOT
MiATPUMKH a00 CTHMYIIB s BrpoBamkeHHs BIM ta Autodesk Revit, mo moxe
CHOBUTPHHUTH IHTETPAIliF0 TEXHOJIOTIT B OyIiBENBHUH CEKTOP.

3anpoBamkeHHs OyIb-sIKOi IHHOBAIIIT TIOB’sI3aHE 3 BUTPATaMH, a MPUIOaHHS
HOBOT'O MPOrPaMHOro 3a0e3neveHHs € BHCOKOK BapricTio. KpiMm Toro, pobora 3
HOBUM IIPOrPaMHUM KOMIUIEKCOM BUMarae J0JATKOBUX BUTPAT Ha MmpuadaHHs abo
MOJICpHI3aIlil0 KOMIT'IOTePHOI TEXHIKH, OCKUIbKH TEXHI4HI BUMOTH J0 Cy4YacHHX
MPOTPAMHUX MPOAYKTIB 3HAYHO BiPI3HSIOTHCS BiJ THX, 1[0 BUMArarTh 3BHYAilHI
NpOrpaMHi KOMILIEKCH aBTOMAaTH30BaHOTO MPOEKTYBaHHS. [HTerparisi TexXHOJoril
BIM nepen6avyae BUKOPUCTaHHS HOBOT'O IPOTPaMHOT0 3a0e3IeUYeHHS], 0 BUMarae
HaBYaHHS NPAIiBHHUKIB, SKi MOXXYTh HE MaTH HEOOXITHUX HABUYOK A1 POOOTH 3
MPOTPaMHUAM 3a0e3NeUeHHSIM. Take HaBYaHHS BiJBOJIKAaTHME IPAIiBHUKIB Bij
iXHIX 3BU9afHUX poOounX (HyHKIIH i MOKE TIPU3BECTH O JOAATKOBUX BUTPAT.

[loBHOIIHHE BHIPOBA/KCHHS TEXHOJIOTII MOTpeOye PO3POOKH €IMHUX
CTaH/ApTIB 1 IpaBWJ, BKJIIOYAIOYH TPaBHIa MOJEIIOBAHHS, BEJCHHS KaTaJOTiB 1
0a3 maHux, iHpOpMaNiiHOiI Oe3lmekn Ta 0araThbOX IHIIMX MUTAHb HAa BCIX eTamax
MPOEKTYBAaHHS — BiA MPOEKTYBaHHSI [0 JEMOHTaXy o00’ekTa. IHHOBamiliHe
MPOEKTYBaHHS JJisI 3BEJACHHS OyaiBellb € Ba)JIMBHM €JIEMEHTOM OyiBeTbHOL
iHAYCTpii, IO J03BONSIE MOKPAUIUTH €()EeKTUBHICTh Ta SKICTh OyHIBHMIITBA, a
TaKOX 3MEHIIUTH HOro BIUIMB HA HABKOJIMIIHE CEpelOBHIIE. 3aBJSKU
BJOCKOHAJICHNM iHCcTpyMeHTaM BIM, KopucTyBadi MOXKYThb CTBOPIOBATH CTIHKiI Ta
eHeproedeKTHBHI OyIiBIi, aHATI3yBaTH CTPYKTYpHY LITICHICTH CBOiX NPOEKTIB, a
TaKOX €(EKTHBHIIIE CIUIKYBATHCS 3 KJIIEHTAMH Ta 3alliKaBICHIMH CTOPOHAMH

64



YK 667.613.3

IMomazar M.JI.!, Bonenko B.10.?

! kann. Texu. Hayk, gou. HY «3amnopisbka nosiTexHikay
2cryn. rp. BAJI-111 HY «3anopisbka HOmiTeXHiKa»

AHAJII3 MOXKJIMBOCTEM 4D MOJIEJTIOBAHHSA B BY IIBHUIITBI

VY Ham yac OyniBeNbHI NMPOEKTH CTalOTh Habarato ckiapHimmmu. Hassha
iHpopMalis Npo MOUIMPEeHI NHpoOJNeMH IOJN0 OyAiBENbHUX NPOEKTIB, KOTpi
BUHHKAIOTh Yepe3 CIaOKUi 1 HeJJOCTAaTHIN 3B’30K MK eTallaMH IPOEKTYBaHHS Ta
OymiBHHMIITBA uepe3 HeePeKTHBHY Iepenady iHhopMarlii Ta TaHuX.

[Hdopmaniiine MonmenroBanHsA OyxmiBenb — I¢ OU(POBE MpPEACTABICHHS
(yHKIIOHATBPHUX 1 (I3UYHAX XAPAKTEPHCTUK TIPOCKTY, SIKE PO3TIIAOAETHCH 5K
MOTEHIIIfHEe pilleHHsT Tpo0eM Ha eTamax MPOeKTyBaHHA Ta OyxiBHunTBA. 1100
ctBoputd 4D-mozmens, BIM sK mMOTYy)XHHH IHCTPYMEHT IUIaHyBaHHA Ta 3D-
MOJICTIIOBAHHS IOTPIOHO JONOBHUTH CHEUIIBHHM IIAKETOM IIPOTPaMHOTO
3abe3neueHHs. 4D-Monens npoekTy Moxe OyTH po3poOnieHa Iyisi MOJENIOBaHHS
rpadiyHOl MOCTIJOBHOCTI 3aBJaHb BHKOHAaHHS Ta OyJiBEJIbHUX OIlepalii,
3a0e3rmeuyroud TUM CaMUM Bi3yallbHE Ta BIpTyalilbHE pPO3YMIHHS HpoLecy
OyniBaunrBa. 4D-BIM  BuKOpPHCTOBYBaBCS Iu3aifHepamMH, IHXXKEHEpaMH Ta
TUIaHyBaJIbHUKAMH JIJIsL ONITHMI3allii Au3aiiHy, a TaKoX JJIs aHali3y MOXIIUBOCTEH
no0yI0BH IUTaHy MIPOEKTY Ta YNPABIiHHSI BUMOTaMH 10 pECYpCiB.

SIKi MOXIIMBOCTI BiAKPHBAIOTHCS IMPH BHKOpHCTaHHI 4D MonenroBaHHSA B
OymiBempHIM ramy3i Ykpainu? llell eneMeHT BKIIOYAEe peOpraHi3aIliio poIei,
poOoui TpoliecH Ta MPaKTHKH, Hagae iHCTPYMEHT JJIs MOHITOPHHTY Ha MICIi Ta
aHali3y KOHCTPYKTHBHOCTI Iporpecy OyIiBHHUIITBA.

4D-BIM wMoHa pO3pOOWTH JIMIIE MUITXOM IOEJHAHHS TPHOX OCHOBHHX
MOJKJIMBOCTEN:

1) Bi3yauizalist IpOCTOPOBUX 1 YACOBUX B3a€EMO3B’SI3KIB IIPOEKTY,

2) aHayi3 OymiBeabHOI POrpaMu IS OIIIHKK peai3alliii;

3) 3MeHIIEeHHs BIJICOTKY NMOMMWIIOK uepe3 mepeBipky rpacdika OymiBHHIITBA
JUTSL IOKPAIIEHHsI MITICHOCTI 3B’53Ky Ta CIIBIPAIli Mi>K KOMaH/IOH MPOEKTY.

MosxiuBocti 4D-BIM MokHa po3iiuTi Ha JIBi Kateropii:

1) nnanyBaHHs Oy/iBHUIITBA Ta 2) IUIaHyBaHHs MalJaHYHKa.

Merton nepesipku npasui — ne miardgopma 4D-BIM i3 cucremoro mpaswi,
gKa HaJa€ MOXJIMBICTh BH3HayaTH eQEKTHBHI NpaBWia CepeloBUINA IS
HiATPUMKH METOJYy IEpeBIpKM NpaBWi. Y ILOMY METOJl YacOBO-TIPOCTOPOBE
BUSIBJICHHS. aBTOMAaTWYHO pO3Mi3HAa€ HeOe3NeYHi TOYKM  HAaBKOJIMIIHBOTO
CEepeIOBHUINA Ta IMTOKPAIUT IPOJYKTHBHICTE MOHITOPHHTY.

Buronu Bim yacy Ta BUTpaT IS BIaCHWKA OylHM BaKJIMBHAMH, a HEBiTOMi
BUTpaTH OyJIM 3MEHIIEHi 3a JOMOMOIO0 Bi3yauisalii, KoopAuHaIlii, peanizamii Ta
BUSIBJICHHS 3iTKHEHb 1 KOHGMIKTIB. Jleski cepilo3Hi HeraTuBHI mpobiemMu abo
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PHM3MKH, TIOB’S3aHI 3 €TanoM IUIaHYBaHHS IMPOEKTY, MOKHAa KOHTPOJIOBAaTH abo
MOM’SIKIIIMTH 33 AOTIOMOTor0 TexHouorii BIM, Hanpukian 1) HEMoOBHI JOKYMEHTH
Ta MPOEKT 2) YHCIIEHHI HEy3TrOJUKEHI KOHCYJIbTAaHTH 3) OyAIBHHLTBO Ha MicIi
nepes NpOEKTYBaHHSM 4) 4acTi 3MiHM BJIACHUKA B IPOEKTI/TEXHIYHOMY IUIaHi Ta
MOCTIHHHUH PO3BUTOK JU3aiHY.

OpHiero 3 HaBaIMBIMMX TepeBar iHterparii BIM y 30ipHi KOHCTpYKIIi €
3MEHIICHHS pOo301KHOCTEH y KiHIIEeBil MOJelNi Mk BUpOOHHKAaMH Ta AU3aifHepaMHu.
Jpyroio BaXIIMBOIO MEPEBATOI0 € CIPOINEHHS MJIaHy 3aKyIliBEllb, OCKITBKH €JHHA
cucremMa BIM MoXke MONErmmiTH KOOPAMHAIIIO MPOEKTYBaHHS 3 CAMOTO TOYaTKy
NpPOEKTy. PaHHe BUABICHHS TPUBAJIOTO 4acy 3aBEpIICHHS, BUBYCHHS MPOESKTHUX
oOMexeHb s 30ipHUX KOHCTPYKIIiH, CKOPOUYCHHS Yacy IMKITy BHTOTOBIICHHS Ta
MOMMJIOK KOOpIMHAII TakoX mepepaxoBaHi sk mnepearu iHTerpauii BIM y
MPOMUCIIOBICTh 30ipHUX KOHCTPYKLiil. CKOpOUYEHHS TPHBAJIOCTI MPOEKTY Ta
301IbIIEHHS MacoBOI 3MiHM AM3aiiHy € IHIIMMH TepeBaramu iHterpauii BIM Ha
eTarnax MpoeKTyBaHH: Ta OyAiBHUIITBA MPOEKTIB 30ipHUX OyAiBeNb

VY SKOCTI BUCHOBKY HEOOXIJHO BiJMITHUTH, 1[0 CKOPOYCHHS Ta ONTHUMI3aIlis
TPUBAJIOCTI Ta IpPOLECY 3aKyIliBesb, MPOEKTYBaHHS, 30ipHOr0 BHPOOHHUITBA Ta
OyxmiBHHITBA B TpadiKy MpOeKTy € 3HAYHUMH TepeBaramu iHterparii 4D-BIM y
OymiBenmpHIM ramy3i. Bukopucranas BIM/4D-BIM wMoxe 3MCHIINTH PH3UKH
KOOpJWHAIi, TPUBATICTh LHUKJIy BHUTOTOBJICHHSA Ta PHU3UKH IIPOrPaMyBaHHS B
OymiBenbHiH Tamysi. 4D-BIM no3Bossie 3amydatu pi3Hi MPOSKTHI TPYITH HA PaHHIX
eTamax NPOCKTYBaHHS Ta IPOIECY BUTOTOBJICHHS/OyIIBHHIITBA, 100 BHSBIATH
iCHYIOYl KOH(MIIKTH Ta MOMUJIKH TNPOEKTYBaHHSA. J[isi BCTAHOBICHHS ONIBII
peanictuynol 1ini 4D-BIM crpusie Biyanizauii miany Oy/[IBHAITBA Ta JIOTICTHUKH.
Brposamkenns BIM/4D-BIM Bumarae noCTaTHBOI KiJIBKOCTI HAIiOHATBHHX 1
MDKHApOJHUX CTaHNAPTIB, KOMIUIEKCHMX MPAaKTHYHUX 1 TEXHIYHUX 3HAHb Y
OyniBenbHIN rany3i. Ase 3aBASKM aBTOMaTH3alil mpouecy po3podka 4D-moxeni
notpedye MEHIIIEe Yacy Ta BUTPAT, @ TAKOXK MEHIIC TEXHIYHUX 3HAHb, HEOOXITHUX
JUISL BIPOB/DKEHHSI MOJEN, 10 MOXKE TPHU3BECTH A0 IOJAIBIIOTO PO3BUTKY Ta
BripoBakeHHs 4D-BIM.

4D npoekTyBaHHS B OyAIBHUITBI Ja€ 3MOTY BUPIIIUTH 3a/1a4i, KOTPi paHime
HEMOXIUBO Oynmo ysBuTH. 3aBisku BIM  3’saBusgeTbcst TEHACHIsS OLTBII
e(eKTHBHOTO, SKICHOTO Ta TOYHOTO KEPIBHHUITBA OYZIBEIFHUMH IIPOEKTAMH,
aHai3y KOIUTOPUCHOI JOKyMEHTallii YW YIpaBliHHA pH3MKaMH. byxiBenbHi
opraizarlii MalTh PO3YMITH, IO 3rOJIOM YacTHHA KOHKYPEHTIB Oyae 3aimaTh
JAMPYIOYi MO3UII B raiy3i NUIIXOM Nepexony Ha iHdopmariiiine MoIemoBaHHS.
TomMy HeoOxigHO mojoaaTH 0a30Bi Mepemkoan BnpoBamkeHHss BIM B OyzaiBensHy
chepy VYkpainm nns 3a0e3nedeHHs HAAIHHOTO MalOyTHBOTO Ta CTPIMKOTO
PO3BHUTKY.

66



YK 721.021

Owmenpuenko O.C.!, Kucenson J].M.>

! crapmr. Buki. HY «3anopisbka nomiTexHikay
2cryn. rp. BAJI-111 HY «3anopisbka HOmiTeXHiKa»

OorJis1] CBITOBOI'O 1OCBIY BUKOPUCTAHHSA
TH®OPMAIIMHOTIO MOJIEJIOBAHHS

Ha xamp, He Bci ¢axiBui B VYkpaini 3Haiiomi 3 iH(hopmauiitHum
mozemoBanHsM OyaiBenb (Building Information Modeling, BIM), a Ti, xT0
3HalOMi, 9acTO CIPHAMAIOTh HOTO TPOCTO SIK IHCTPYMEHT [UIS TPUBHMIPHOTO
MPOEKTYBaHHA OyAiBENbHUX MpoekTiB. OMHAK y PO3BMHEHHMX KpaiHax cBiry BIM
MIBUAKO IOUIMPIOETHCS 1 PO3IIIANAEThCA SIK BEJIMKA PEBOJIONIS B YIpaBIiHHI
OyIiBHULITBOM.

[opisutorounr BIM 3 HuHImHIME peanissMu B YKpaiHi, MOXKHa TOOAYNTH
MOTEHINIHI eKOHOMIUHI BHWromu Bixm BopoBamkeHHs BIM sk cmocoOy
TpaHchopmMallii BChOTO IHBECTHUIIIHO-OY/IIBEILHOTO KOMIUICKCY, BKIIIOYAaHOUU
IHTETpaIlil0  OMEpalidHUX  CKIaJOBHX. AHANI3 TOr0o, SK IHII  KpaiHu
BrpoBa/pKyBanu BIM, Moke paTv ysBIEGHHS NpPO I1HHOBALiWHI IHCTUTYLIHHI
MiX0/H, SKi MOKYTh OyTH aKTyaJIbHUMHU JUIsl CUTyalil B YKpaiHi, He3Ba)Kalouu Ha
BIZIMIHHOCTI B iH(pacTpyKTypi iHpOpMaliiHUX TEXHOJIOTIH.

BIM - me cuctemMa KOMIT'IOTEPHOTO MOJCTIOBAHHS, SKA BIIPI3HAETHCS BiX
tpamumiiitanx CAD-cucreM THM, IO Hajgae KOMIUICKCHY MOJENb 00’€KTa Ta
nporecy OyniBHuITBa. BIM 00’ €Hy€e BCro iH(pOpMAIIito po 00’ ekT y 0a3y NaHUX,
IO JI03BOJISIE B OyAb-SIKMM MOMEHT OTPHUMAaTH aKTyaJbHY JOKyMEHTAIllo Ta
Bi3yauTizallito AJIs aHATi3Yy.

Cepenosume BIM monermrye koMmaHgHy poOoTy, 3abe3meuyodn eeKTHBHE
BUKOPHUCTaHHs iH(opMalii MpoTAroM YChOro MKHUTTEBOrO LUKIY OyniBii 0e3
cynepeyHocTell 1 BTpaTH JaHuX. 3a nonomoror BIM apxitekropu, auzaiinepw,
IH)KEHepH Ta IHIII CHEUialiCTH IPOEKTY MOXYTh NpAIfOBaTH IapajelbHo,
cKopouyroun yac mpoekty Ha 20-50%, 3rifHO 3 1HO3EMHHMH JDKEpeliaMHu.
ExoHoMmist vacy Moke OyTH Ie OIUNBIIO NpPU BHECCHHI 3MIH 0 IPOEKTY:
criewianizoBani (GpipMH MOBIIOMIISIIOTH MPO eKoHOMI0 10 90%. Xoua Ha mouyatky
BIPOBA/KEHHSI MO’KE 3HAJO0OMTHCS NMEBHMH Yac JUIsi HaBYaHHS, JOBrOCTPOKOBI
nepesaru BUKopuctanus BIM y OyniBHUIITBI € 3HAUHUMH.

Indopmaniiine MonemoBaHHS OyniBeNb PEBOJIOLIOHI3YBAIO TPHHIUITN
yOpaBIiHHSA OYHIBHHITBOM, HAJIAlOYH HOBE JDKepelo e(eKkTy, BiIMiHHE BiJ
puHKOBOrOo MexaHi3my. s akTuBamii 1bOro jmKepena HEOOXITHO PO3KPUTH
BHYTPIIIHIO iH()OpPMaLil0 YYaCHHUKIB MIPOEKTY Ta OpraHi3yBaTH KOMaHAHY poOOTY
Ha OCHOBi 0araTOCTOPOHHIX KOHTPAKTIB Ui CHIJBHOI peaiizarii mpoekty. Kpim
TOTO, CIIiJi BIIPOBAKyBAaTH BapiaHTHE MNPOCKTYBaHHS, MOYMHAIOYHM 3 HAMOLIBII
paHHIX CTagif, YHWKATH TPOEKTHHUX IIOMHJIOK, I[iIHOYTBOPEHHS IIOBUHHO
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0asyBaTuCsi Ha PHHKOBMX BIIKPUTHX CTaHIapTaX, a TaKoX 3a0e3rnedyBaTh
e(eKTUBHY eKCIuTyaTanito OyIiBellb y MPOEKTax.

BrpoBamkennss BIM B YkpaiHi, iiMOBipHO, 3pocTaTMe 3aBASKH BUIBHOMY
KOHKYPEHTHOMY CEPEJOBHILY Ta 30JIMKCHHIO 3 OlnbIl po3BHHEHHM puHKoM €C.

Sk macmimok,  iHdopmauiiini  Momeni  OyniBenb  Jedanmi  Iuumplie
BHUKOPHCTOBYBaTUMYThCS B IPOMHCIOBOMY, KOMEpLIHHOMY Ta JKHTJIOBOMY
OyIiBHHULITBI.

Ane BmpoBamkeHHs BIM B pmeskid mipi € mpobieMoro s icHYrodol
CHCTEMH TMPOCKTYBaHHS 1 MIHOYTBOPEHHS B OymiBHUITBI. OUiKyIOTHCS HACTYIHI
MEPELIKOAN BIPOBaaKeHHIO BIM:

— BHCOKa BapTiCTh MIPOTPaMHOTO Ta allapaTHOTO 3a0€3MeUeHHS;

— MepeHaBYaHHs [IepCOHAY;

— TpyoMicTke (hopMyBaHHs iHPOpPMaIiiHIX 0a3 TaHUX TOILO.

Ta yepe3 nesikuii yac B OyniBeNbHIN ragy3i Haloi KpaiHU IOCTaHE MUTaHHS
TOTOBHOCTI TMiJApSAAHUX OyINiBENbHUX OpraHizauid 0 NPUHOMY IPOEKTHO-
KOIUTOPUCHOI JOKyMeHTauii y HoBoMmy ¢opmari. Tomy s akTHBHOTO
3actocyBanHsi BIM-texHouoriii B YkpaiHi HEOOXiZHO 3MIHIOBATH IICUXOJIOTIIO
3aMOBHHKIB 1 ITPOEKTAHTIB, IIPUBECTH CHCTEMY BITUM3HSIHOTO 3aKOHOJABCTBA Y
BIJMOBITHICTE 10 KPAIIUX MDXKHAPOIHHUX MPAKTHK.

Po3poOka Ta BmpoBamKeHHS iH(QOPMAIifHOTO MOJAETIOBAaHHA OYIiBelb
(Building Information Modeling, BIM) B ynpasinigHi OyAiBHAIITBOM - IIe HE JIHIIE
TEXHOJIOTIYHUH POrpec, a i 3MiHa MapaguTrMHy MiAX0Ay A0 OyAiBeIbHHUX MPOEKTIB.
BIM Hajae KOMIUIEKCHY KOMIT'FOTEPHY MOJEJb, SIKa ONHUCYE SIK 00 €KT, TaK i
npoiec Woro OyAiBHHUIITBA, LIO J03BOJIAE €(EKTUBHO CIIBIPAIIOBATH, 3MEHIIUTH
KUTBKICTh TIOMHJIOK 1 3a01aautu 4ac. BnpoBamkenus BIM BuMarae HakKOIMHUYCHHS
Ta PO3KPUTTS BHYTPIlIHBOT iHQOpMaLlil yIaCHHUKIB ITPOEKTY, KOMaHIHOT poOOTH Ha
OCHOBI 0araToCTOpPOHHIX KOHTPakKTiB Ta e(eKkTHUBHOI ekciulyarauii OyiiBenb y
npoekrax. OuikyeThbes, Mo BrpoBakeHHs BIM B YkpaiHi 3pocratume, oCKiIbKU
PUHOK CTa€ OiNBII KOHKYPEHTHHM 1 30JIDKY€EThCS 3 OUTBII PO3BMHEHUM PHUHKOM
€C. MaiibytHe BIM Burnspae 06araTooOilslo4MM, OCOOJMBO B CETMEHTaX
MPOMHUCIIOBOTO, KOMEPIIIHHOTO Ta XUTIOBOTO OYAiBHUIITBA.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU
1. Aish, R. (1986). Building Modelling: The Key to Integrated Construction
CAD, CIB 5th International Symposium on the Use of Computers for
Environmental Engineering Related to Buildings, 7-9 July.
2. C. Eastman, C.M. Eastman, P. Teicholz, R. Sacks (2011). BIM handbook:
A guide to building information modeling for owners, managers, designers,
engineers and contractors. John. Wiley & Sons. — 626 p.
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BIM TEXHO.JIOTI'Ti B IITHOYTBOPEHHI TA KOILITOPUCHII CIIPABI

[Ipotsirom ocTaHHIX pOKIB aBTOMAaTHu3alis BHPOOHWUYMX IIPOLECIB B
MPOEKTYBaHHI 00’€KTIB KaIliTaJbHOrO OYyAIBHUIITBA MOMITHO IpOrpecye i 3aiimae
JIUpyoYl Mo3MLii B NHMTaHHSAX BJOCKOHAJICHHS BHYTPIIIHBO-OpraHi3aliiHoi
cucteMu oOMiHy iH(popMamiero. B mepmry depry me IOB’S3aHO 3 PO3BHTKOM
MPOTPaMHUX 3aco0iB, MO O3BOJSIOTH 3IIMCHIOBATH Bi3yalli3allil0 TEXHIYHHX
pimress B 3D ¢opmartiB gaHuMit 9ac rpadiuHe 300paXKeHHS TPUBUMIPHUAX 00’ €KTIB €
MpOIIeHNM eTanoM B OYIiBHHUITBI, BUMOTH PUHKY NIHUKTYIOTH motpeby B 5D
(hopmaTHOMY TIpoeKkTyBaHHI. Komi 00’€KT OyAiBHHUITBA PO3TILINAETHECSA HE TITBKU
B IpocTOpi, ane i B 4yaci - «3D mmroc 9ac» - y BUTIISIII KaJleHAapHO-MEPEKEBOT0O
IUIAaHYBaHHS, MO0 dYacTo HasuBaloTh 4D, a «4D mmoc (HereomerpuyHa)
iHpopMalis», Taka K BapTiCTh, MIPUHHATO MO3HaYaTu Bxke 5D. 10 BIpOBamKEeHHS
BIM-texnonoriii  (Building Information Model) aBromarm3zamis mnpornecis
PO3pOOKH KOMITOPUCHOI JOKYMEHTAIlIl pO3BUBAJIACS BIJIOKPEMJICHOI, HE MAKOUYU
NpsSIMHX 3B’sI3KiB i3 3acobamu 3D npoektyBanHsi.  Bona  oOmexyBanacs B
OCHOBHOMY IIiIpaXyHKOM o0OcCsTiB poOiT abo (opMyBaHHSIM CTaHAAPTHUX
(hparMeHTIB JOKaJTBHOTO KOIITOPUCY, 1 NpEeACTaBIsIa COOOI IOCIHIIOBHICTH
PO3IIHOK 3 OHI€I0 3MIHHOIO Y BUTIISAL 00CATY pOOiT.

[Hdopmarmiiine MomemoBaHHS 00 €KTIB € HACTYITHUM KPOKOM Y PO3BHUTKY
cucreM aBroMatm3amii. Okpim 3D-Mopmemi, Monenb MiCTHTh OaraTo (QyHKITiH
00’ekTa TpOEKTyBaHHSA. MICTUTh HasBHI [aHi TpPO TEXHIYHI, apXiTEKTypH,
eKCIUTyaTaliifHi, OyaiBeNbHI Ta KOIUTOPUCHI  XapaKTePUCTHKH 00’ €KTa.
Indopmaniitni Mozeni BKIIOYAIOTH B ceOe pi3HI IHCTPYMEHTH YIpPaBJIiHHS
BapTICTIO 00’€KTa, TEPMiHAMH BUKOHaHHS POOIT, pI3HMMH BapiaHTaMH BUKOHAHHS
npoektiB. BIM TtexHosnorii no3Bossitore BizyanizyBat B 3D-dopmari Oyab-siki
€JIEMEHTH 1 CUCTEeMH OYAiBJI, po3paxyBaTu BapiaHTH 1X ()OpMyBaHHS 1 MPOBECTH
aHaJi3 eKCIUTyaTalliiHUX XapaKTepUCTHK MalOyTHHOro 00’€KTa Ha BeCh IIEpion
HOTo KUTTEBOTO IUKITY, THM CaMHM J03BOJISIOUH 3/1iHCHUTH BUOIp ONTUMAaIbHOTO
pimeHHs.

BIM TtexHoiOTrii MOXYTh TOYHO pO3pPaxOBYBAaTH BapTICTh MalHOyTHHOTO
OyniBHMLTBA. Bynp-siki 3MiHM B IIPOEKTI OyAyTh BiOOpakeHI B KOLITOPHCI - 1€
Oyne mokazaHo uepe3 iH¢opMaliiiHy Moxens. HeBurpaBmgaHo mepeoLiHUTH
BapTICTh MPOEKTY NPAaKTUYHO HEMOXIJIMBO. 3a jgonomororo TexHoisorii BIM Bu
MOXETe aBTOMATHYHO CTBOPIOBATH KOILITOPHCH Ta MEPEBIPATH HOMEHKIATYPY
pecypciB, 0 BXOIATH OO HHX, HA OyIb-IKOMY €Talll BaIloro MpOeKTy. Takox
JIETIIIe TIEPEBIPUTH MPOEKTHO-KOIITOPUCHY JOKYMEHTAITIIO.
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Ha cporognimHiii aeHb y cdepi IIHOYTBOPEHHS NPOBOAUTHCSA pedopma,
pe3ynbTaTtoM sikoi Oyze mepexia Ha peCypCHHH METO]] po3paxyHKy BapTOCTi pooir.
B pesynbrari me Ha erami mpoekTy Mo)kHa Oyne mpopaxysaru Komropuc 3
MiHIMAJPHIUMH TOXHOKAMH 1 HaJaji OIIHIOBATH, HACKUILKH BUIPABIAHO TC YH
iHIIE pIMICHHS IPOEKTYBaJbHUKAa B TPOEKTI 1 YW HE TATHE BOHO 3a CO0OIO
HEoOTpyHTOBaHE 301IbIICHAS KOIITOPHCY.

Iepexinx 3 3D mopmeni B Komropuc

3aBmaHHs OyIb-SIKOTO KOIITOPUCY - CPOPMYBaTH MaKCHUMAaIbHO TOYHHN
KOIITOPHC BapTocTi OyniBHUITBA. Iy IBOTO, TEPII 3a BCE, HEOOXITHO OIIHUTH
KUTBKICTh MaTepialliB i pecypciB, HEOOXINHMX AN BUKOHAHHA Ti€i 4M iHIIOL
poboru. KinbkicHI TOKa3HUKM IMX MaTepiayliB  «3aXxoBaHi» B IPOEKTHil
JIOKyMeHTaIlii 00’ €KTa.

Iadopmarriiina mMoxens OymiBmi 103BoJsie (ikcyBaTH Oynb-sAKi HEOOXimHI
XapaKTEePUCTUKU MaTepialliB HeOOMeXeHY KUIbKICTh pa3iB, IO rapaHTY€E MOCTIHHY
aKTyaJbHICTh JaHUX.

Pedopma cuctemMu IiHOYTBOpEHHS, SIKY NMPOBOAMUTH CbOTOJHI MiHiCTEPCTBO
OyAiBHHUITBA 1 )KUTJIOBO-KOMYHAJIBHOTO TOCHOJApCTBA YKpaiHH, CIpsIMOBaHA Ha
ONTUMI3aIlifo OIO/KETHUX BHUTpAT, 30UIBIICHHA IHBECTHIIITHOT e()eKTUBHOCTI
(inancyBaHHA 00’€KTIB KamiTadbHOTO OyNIBHUIITBA, €KOHOMIIO dacy, mpari,
BUTpaTH MaTepiayiB 1 MeXaHi3MiB TIpH BHUPOOHHUITBI OyZiBeIbHHX pOOIT,
BUKOPHUCTAHHS CYyYacHHX 1 eHeproe()eKTHBHIX OyiBEIBHUX PECYPCIB.

BinmpaBHOIO TOYKOIO MPOBEICHHS PePOPMH IIHOYTBOPEHHS B OYyIiBHUIITBI
CTaJ0 BUHUKHEHHS Ha PUHKY OyIiBeNbHOI 1HIYCTpIl «IEepeKocy» BIIMYCKHHX 1
KOIUTOPUCHUX IIiH OyJiBEJIbHUX PECypCiB, IO BU3HAYAIOTHCS 0A3UCHO-1HAEKCHUM
METOJIOM, 3 peaJbHUMH I[IHaMH aHaJOTiYHUX pecypciB. JlaBHO 3acTapini
KOIUTOPUCHI HOPMATHBH JIOCI 3aCTOCOBYIOTHCS TPH CKJIQJI@aHHI KOIITOPHCHOI'O
PO3paxyHKy, 10 BKa3y€ Ha MPOTUPIUYS 3 PEaIbHUM OY/iBEIIbHUM BUPOOHUIITBOM.
BripoBajpkeHHsT TEXHOJIOTH 1HPOPMaLiHHOTO MOJIENIOBaHHS peOPMHU SK OJTHOTO 3
HanpsMKiB BJIOCKOHAJEHHS CHUCTEMH IIIHOYTBOPEHHsS B OYJIIBHHLTBI JJO3BOJIUTH
OTpHUMAaTH MAaKCUMAaJIbHUHA CHHEPTeTHYHUH €KOHOMIYHUI e(eKT.

Jns mporo, B mepiry 4epry, HEOOXiTHO BHKOPHUCTOBYBATH iH(OpMaIiiiHy
MoJenb OyaiBii I BHIYHYEHHS JOCTOBIPHOT HOMEHKJIATypH BHKOPHCTOBYBAaHHX
MaTepialiB, BUpOOiB, KOHCTPYKIiil Ta oOmagaanHs. [Iprmaomy Taki cnenugikamii B
IpoLeci MPOeKTyBaHH 1 Oy IIBHUIITBA MOYKHAa OTPUMYBaTH HEOOMEXKEHY KiJIbKiCTh
pasiB, 1110 TAPAHTYE PEryJIipHE OTPUMAHHS aKTyalbHUX BiIIOMOCTEH.

Texnomorii iH(popMaIiiiHOro MOJEMIOBaHHS 34aTHI 1 NPUHIUIIOBO
MOJIIIIIINTH aBTOMATHU3aIlii0 POopMyBaHHS KOINTOPUCHHUX po3paxyHKiB. Hezabapom
3aCTOCYBaHHA ILMX TEXHOJIOTIH TpHW TMPOEKTYBaHHI BCiX 00’€KkTiB, sKi
(hiHaHCYIOTBCS 32 PaXyHOK KOIITIB OIOKETIB OI0/PKETHOI CHCTEMH Y KpaiHH, MOXKe
CTaTH 00O0B’SI3KOBUM.
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3abe3neuyeHHs B3a€MO3B 513Ky 3aco0iB 3D MopenroBaHHS, 3a JIONOMOTOIO
BIM-texHoMNOriH, 3 CHCTEMOIO KOIUTOPUCHOTO HOPMYBaHHS € OJHHM 3
KOHKYPEHTHHX IlepeBar AUIIHOK PHUHKY INPOEKTYBaHHS 00 €KTiB KalliTaJbHOTO
Oy/MiBHHUIITBA, HE TUIBKHK 3 TOYKM 30pYy 3HMIKEHHS TPYMOBHUTpAT, a M MiJBHIICHHSI
SIKOCTI BHITYCKAa€ThCS IPOEKTHO-KOIITOPUCHOI JAOKYMEHTalii, 3a0e3Meuyroud THM
CaMHM IIPO30PiCTh BHU3HAYEHHS KOIITOPHCHOI BApTOCTI OO’€KTIB KamiTaJbHOTO
OymiBHHIITBA.

CTBOpeHHS KaTalory TMpOAyKIii, NIPH TOCHTh PO3TOPHYTOMY ITOJAHHI
iH(opMarii mpo BapTiCTh, JO3BOIUTH 3MIHCHATH MOPIBHAHHS BapiaHTIB TEXHIYHUX
pilleHp Ha MpeIMeT EKOHOMIYHO OOTPYHTOBAaHHX (HAIPUKIAJ, 3aCTOCYBaHHS
OIHOTHUIHOI TPYOONpPOBIAHOI apMaTypu pi3HHX BHUPOOHHUKIB), KpiM TOTO,
JIO3BOJIUTH  BiloOpakaTd y BapTICHOMY BHpaxeHHI (OyAiBelbHO-MOHTaXHI
po0OTH) 3MiHM TEXHIYHHMX pIlIEHb B PEXUMI PEANTBLHOr0 4acy. A MOKIHUBICTh
3MIiHM TOCHJIaHb Ha KOIUTOPHUCHO-HOPMATHBHY 0a3y MJO3BOJHTH 3a0e3Ne4nuTH
THYYKICTh B MUTaHHSX LIHOYTBOPEHHS.

CIIMCOK BUKOPUCTAHOI JJITEPATYPH

1. Wetzel EM, Thabet WY. The use of a BIM-based framework to support
safe facility management processes. Automation in Construction 2015; pp. 12-24.

2. Khaddaj M, Srour I. Using BIM to retrofit existing buildings. Procedia
Engineering 2016; pp. 26 —33.

3. Azhar S, Khalfan M, Magsood T. Building Information Modelling (BIM):
now and beyond. Constr Econ Build 2015; pp. 15-28.
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MHNOTEHHIAJI BIM JIUISA CTAJIOT'O TPOEKTYBAHHSA TA
BYAIBHUIITBA B AHTPOIIOT'EHHOMY CEPEJJOBUIII

B nmanmii wac mOACTBO mepekHWBae Mepio] 3MiHM KIIMaTy Ta €KOJIOTi9HOl
kpu3u. HeoOxymanuii HeraTUBHHI aHTPOIIOTEHHNH BIUIMB Ha TOBKUISA IPU3BIB 110
TOTO 1110, Hapa3i BCi KpaiHW 3aiHSTI MONIYKaMU Ta BIPOBAPKCHHSM METOJIB Ta
croco0iB 3MCEHIICHHS OO BIUIMBY 1 YCYHEHHS Horo HacminkiB. J[lyxke
aKTyaJIbHOI0 CTa€ HEOOXiJHICTh TEOPETUYHOTO OCMHUCICHHS MpPOOIeMaTHKH
opranizamii Ta (OpPMYBaHHS COIIaJLHOTO Ta CHCTEMHOTO CEpEeIOBHUIIA
KUTTEMISIIBHOCTI JTFOAUHHM][ 1].
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Tomy exosoriuHe TpoeKTyBaHHs OyIiBejb, IO BiATENEp CTalo OLIBII HiX
koHuenuiero. Craauii po3BUTOK OLIbIIE HE € HOBUM MOJHHMM CJIOBOM, ITPUHIIMI
SIKOTO 3aCTOCOBYETBCS B PI3HUX c(epax, Bijl OCBITH 0 €HEPreTUKU Ta EKOHOMIKH.
Biarenep OinburicTe (ipM BKIIOYAIOTH EKOJOTIYHI €JIEMEHTH IU3aifHy y CBOI
MPOEKTH.

Exororiune mpoeKkTyBaHHS, I Ha3WUBAIOTh CTAJIUM IPOEKTYBAHHSM, IO €
¢dinocodiero MpoeKTyBaHHS, CTBOPEHHSAM (GI3WIHHX O00’€KTIB, IOTYIHOTO
CepeloBUINA ICHYBAaHHS, a TAaKOX MOCIYT Y BIAMOBIZHOCTI 3 MPUHIHIIAMH
COINaTbHOT, EKOHOMIYHOT Ta €KOJIOTIYHOT CTAIOCTI JOBKIIIA.[2]

EdexTrBHO peani30ByBaTH €KOJOTiYHE IIPOCKTYBAHHS MOXKE JOIIOMOTH
cucrema BIM.

BIM (indopmariiiine MoJeTIOBaHHS Oy[iBeslib) — II¢ HE MpOrpaMmHe
3a0e3MeueHHs, a METOIOJIOTIYHA CUCTEMa, sIKa MOXe OYTH 3aCTOCOBaHa Ha Oyab-
SKOMY €Tali MNpOeKTy, BiJ IPOEKTyBaHHS JO OyMiBHHLTBA [0 Omepamii i
00CITyrOBYBaHHS Micisl Oy IIBHHUIITBA.

O06’extu Ta Mozeni BIM MOXyTh MICTUTH pi3HOMaHITHY iH(pOpMAIO TpO
JlaHi BiJ pi3HHUX 3alikaBieHHX cTOpiH. LI maHi MICTITh peanbHy iHGOPMAIIiO PO
NPOJIYKT, Ha IOAATOK IO METOJIB, TPUBAJIOCTI Ta BapTOCTI 3alpOIOHOBAHHX
MaTepialiB i OyZiBebHOI ccTeMu. TOMy TaHa TEXHOJOTiS € BUCOKOS(PEKTHBHOIO 1
CTa€ BCe OUIBIN MOIYIISIPHOIO.

Jnst cranoro nNpoekTyBaHHA Ta OyiBHHITBA B aHTPOTIOTEHHOMY CEPENOBHIII
BIM moske BimirpaBaTé BU3HaYaJIEHY POJIb.

[NepeBaru 3acrocyBanHs BIM npu ekosiorivHOMy NpOeKTyBaHHi:

1. Buxopucranus incrpymentiB BIM kopucHo i eHeproeeKTUBHOCTI.
3D-mozemoBanHss BIM  rapantye, mo Oyap-siki (akTopu HaBKOJHIIHBOTO
CepelloBUIla MOXYTh OYyTH NpOaHai30BaHI Mepel 3aBEepLICHHSIM pPO3POOKU
npoekty. IHcTpymenrtu, BkitoueHi B BIM, 103BOJISIIOTH aHaji3yBaTH EHEprilo,
TEeMIlepaTypy Ta OCBITJIEHHS TOLIO. 3a JONOMOIOI aHajli3y eHepreTMYHOI MOoJeni
MOXHA OILIHUTH EHEPrOCIIOKMBaHHSA KOHCTPYKLii. Takok MOXHa OLIHUTH
BYIJICIIEBUI CNiJ 1 BIUIMB NMPOEKTY HAa HAaBKOJIMIIHE cepenoBuine. Lle € myxe
I[IHHUM, OCKUIBKM €HEeproe()eKTHBHICTb Ma€ BeIWYE3HE 3HAUCHHS, KON MU
TOBOPUMO TIPO SKOJOTIYHHIA AU3aiiH Oy 1iBelb.

2. TexHOMOTIs AOTIOMArae AOCATTH OTNepaliiHOi e()eKTUBHOCTI Ta 3MEHITUTH
BIUIMB Ha HaBKOJIMIIIHE CEPEIOBHIIE, 3aBASKN HaJIlaHHIO po30poi iHdopmarii, 1o,
B CBOIO 4epTy, J03BOJISIE BCEOMY BIANOBIAHOMY IEpCOHATY €(heKTUBHO IIAHYBATH
OyIiBHUIITBO Ta HACTYIHI oOmepamii sK 3a 4YacoM, TaK 1 3a EKOHOMIYHHMH
MeTOAaMH. 3 IIbOTO MOMEHTY BHecOoK BIM y exonoriune mpoekTyBaHHsS Oy/iBenb
oueBuaHuil. EdexTiBHe mianyBaHHS He NOTpeOye IOJaTKOBOIO Ta HEMOTPiOHOTO
4yacy, MaTepialliB 4 MOAANBIINX BUTPAT. 3MEHIIEHHS KUTbKOCTI MOMHIIOK, & TAKOK
OTIOCEepPEIKOBAHO MaTepialiB i BapTOCTI TaKOX MiHIMIi3y€e BIIMB HAa HABKOJIHIIHE
cepeloBHIIE.
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3. YMOXJIMBICHHS 30ipHOTO BUTOTOBJICHHS 3a jgomoMoror BIM. Maroun
BCIO HEOOXiZHy iH(pOpMalil0 B OIHOMY MiCIi, 1€ CTa€ JyXe 3pY4YHHM I
MOMNEepeTHHOT0 BUI'OTOBJIEHHs 3a jgormoMoroio BIM. 30ipHe BUrOTOBIEGHHS — 1€
IpoLec, Mij] 4ac SKOTO BC1 YaCTUHU OYAIBII OyAyIOTHCS JeCh 32 MeXaMH 00 €KTa,
1HOZII YaCTKOBO BCT@HOBJIIOIOTHCS Ta JAOCTaBISIOTHCS Ha OyAiBENIbHUN MalaHUMK
JUISL OCTATOYHOTO BCTAHOBIICHHS.

Leit MmeTox mepeBepiIye OUTBIN TpagUIiitHAN CHIOCIO, OCKUTBKH KOHCTPYKIIiA,
IIBUIIKICTh 1 HaBiTh BapTiCTh BHUKOHYIOTHCS 3 TOUHICTIO. Lle poOWTH BakIMBHIA
BHECOK JUIS CTAJIOTO NPOEKTYBAaHHS, IUISXOM 3MEHIIEHHS BIIXOIIB Ha MICIl Ta
notped y mpari. 30ipHi MpoeKTH 3apa3 OUIbII MOIMUpPEHi, HiXK Oy/Ib-KOJIH, 3aBISKA
TaKUM TEXHOJIOTisIM, Ik BIM, 1 BUKOpHCTOBYIOTBCS SIK ISl THMYAcOBOTO, TaK 1 UIs
MOCTIHHOTO XKUTJIA.

4. besymMoBHa KOpHCHICTH HaHux BIM s CTIHKHX MpPOIECIB Iicis
oynaiBaunTBa. [Ticis 3aBepiieHHs Oy IIBHUIITBA MOCII Ta KPECICHHS, CTBOPEHI 3a
nonomoroio BIM, BOy10ByIOThCS B JIaHi 3 CAMOT'0 MOYATKYy MPOEKTY, TAKUM YHHOM
CTalOYd CTAJIOHOM I eKCIUIyaTaiii Ta OOCIyroByBaHHsS OYMiBII MICHS I[HOTO.
Exosnoriune npoexTyBaHHsI OYZiBJIi HE MOBHHHO 3aBEPIIyBATUCS TPOCKTYBAHHSIM 1
OyIiBHHLITBOM, a ITOBHHHO ITOIIMPIOBATUCS Ha EKCIUIyaTalifo Imicis OyIiBHHUIITBA
Ta MailOyTHE 00CITyTOBYBaHHS.

Takum ymaOM, BIM cTano mpmaaTHOIO poOOYOI0 CHCTEMOIO, Ky MOXKHA
3aCTOCOBYBAaTH Ha BCiX eTamax HpoekTy. HacmpaBni, uuM pasimie, THM Kpare.
Came BmpoBamkeHHs BIM, mnoumHaroum 3 eTamy KOHIENTYyalisamii, Mae
HaWOUIbIINHA BIUTUB Ha MTPOAYKTUBHICTB, IM3aiH 1 GYHKIIT MPOEKTY.

Hewmae cymHiBy, mo monut Ha BIM mpomoskyBaTtume 3pocTaTd, 0COOIMBO
TOMY, LIO KOMIIaHII B YChOMY CBIiTI NparHyTh 10 €(QEeKTUBHOCTI Ta CTaJIOr0
npoektyBaHHs OyniBenb. BIM mocTynoBo BHKOPHCTOBYEThCS KOMIIAHISIMH TI0
BchOMy cBiTy. HacmpaBami, Oarato kpain Bxe BBenu BIM, ocobmmBo s
JIEpXKaBHUX 1 TPOMAJICHKHX MPOEKTIB, 1 0araTo iHIIKUX HACTIAYIOTh e MPUKIIA.
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POJIb BIM B ITPOLECI YIIPABJIIHHSI BE3IIEKOIO
BYJAIBEJIBHOI'O BUPOBHUILTBA B YKPAIHI

MisbiioHM TIpaIiBHUKIB IO BCHOMY CBITY 3aiisiHi B OyaiBenbHii ramysi[l]. Lei
CEKTOp € BEJIMKHMM 1 JMHAMIYHMM, aJie YacTOTa HEUIaCHUX BHIAJKIB IiJpHUBae HOro
peryTallio, o BUMarae ocoOJIMBOI yBaru 10 mpoodieM Oe3reKn Ta IXHiX HacimkiB. Ll
TEMa € JOCUTh aKTyaJbHOIO Ha JaHWi dac 1 JlepaBHa IHCIEKIIS apXiTEKTypH Ta
MicToOymyBaHHS Ta Jlep>kaBHOI CIy>kOM ¢ THTaHP Tpani B YKpaiHi, HaMaraeTbes
PO3POOHTH HOJITHKY OS3IIEKH Ta 3a0€3MEUNTH JOTPUMAHHS TIPaBUI [2].

HesBaxaroun Ha mi 3ycwinist, ctaH Oesnekd B OyIiBeNmbHilM ramysi Bce e
BUKJIWKae TpuBory. B Vkpaini maibke 15% Big TpaBM Ha BHPOOHHUTBI 3i
CMEpTENIbHUMH HACIIKaMHU MpUIagae Ha OymiBHHITBO. 3a ganumu JleprkaBHOL
ciyxOn Ykpainu 3 nurtanp npaii, 3a 9 micsauis 2021 p. Oyno tpaBmoBaHO 164
JIFOIMHY (3 HUX 45 3aruHyJn), a 3a aHanoriuuuit nepiox 2020p. — 144 i 32 moaunau
BifnoBigHo. Tpeba HarogocuTH, 1o ne odiminHi udpu, HeodinifiHi 3HAYHO BHUIII,
aje TOYHHMX JaHMX MO0 HUX Hemae. [lomepenHi MOCHIKEHHS BUSBHIM Oarato
(hakTOpiB, IO 3YMOBIIOIOTh TaKMH CyMHHH CTaH, 30KpeMa JOMyCK 10 poOOTH
JIIOEH, SKI HE BOJOIIOTh HEOOXIJHUMH 3HAHHIMH TEXHIKH Oe3IeKH,
HEJIOTPUMAHHS TPaBWI TEXHIKM Oe3IeKH, HEBHKOHAHHS I10CAJOBUX OOOB’S3KiB,
HEIOCTaTHsS KUTBKICTh Ta SKICTh 3ac00iB 3aXUCTy, HECHPAaBHICTh BHPOOHHUYOTO
obyiasiHaHHS  BIJICYTHICTH CBO€YACHOTO TEXHIYHOTO OISy Ta PEMOHTY
00aHaHHS, HEIOCTATHE OCBITIICHHS, HESKICHA BEHTHIIAIISI POOOYHX MPUMIIICHB,
HeHaJIe)XHa ineHTH]iKalis Ta KOHTposb Hebe3nek 1 T.iH. [3]. Uepes yHikambHy Ta
JMHAMIYHy nOpuponxy OyIiBeNbHUX IIPOEKTIB py4YHE 3aCTOCYBAaHHS IPOIIECIB
Oe3neKu cTae HaJaTO OOTSDKIMBHM, OCKUIbKH ITependauac HaaMipHE IUIaHyBaHHS,
MOHITOPUHI Ta BHUKOpPHCTaHHS pecypciB. ToMy OaxaHO MaTH TEXHOJOTTYHY
HIATPUMKY, SIKa MOXKE JOIMOMOITH B aBTOMaTH4YHOMY aHalli3i MUTaHb Oe3NeKH Ta
HaJaHHI MOTEHIIIHHO XHUTTE3AATHUX PillleHb. TakuM YMHOM, TaKe TEXHOJOTIYHE
BTpYYaHHS aBTOMaTU3y€ YIpaBIliHHs 0€3NeK0I0 B OyAiBENbHUX MpoeKTax [4].

VYkpaiHa Bxe poOWTb TEBHI KPOKM 10 BIPOBA/LKEHHs TexHoiyorii BIM,
30KpeMa BKe po3po0iicHa KOHIEMIIis BIpoBapkeHHsS BIM-TexHomoriid B YKpaiHi,
sIKa cxBaJieHa po3nopsypkeHHs M Kabinery MinictpiB Ykpainu Bix 17 mrororo 2021
poky Ne 152-p. Takox Bxke BHeceHO 3akoHONpPOeKT Ne 6383, saxuif, AKIO cTaHE
3aKOHOM, CTBOPHUTD ITPaBOBI YMOBH JUI CHUIBHOTO BUKOpUCTaHHS B YKpaini BIM-
TEXHOJIOTiH yciMa cy0’ekTamH, 3aJlyY€HHMH B IIPOIEC MPOEKTYBAaHHS, 3BEACHHS,
BBEJICHHS B EKCIUIyaTallilo, MOJAJBIIOr0 BUKOPUCTAHHS 00 €KTiB OyMiBHHUIITBA 3
MOXIIMBICTIO TX HayKOBO-TEXHIYHOTO CYNPOBO/Y Ha BCIX eTanax >KUTTEBOTO LUKITY
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ux 00’ekTiB [5]. Ane e icHye Oarato O6ap’epiB Ha LUIAXY BIpoBaukeHHS BIM,
30KpeMa INpaBoBi Ta JOTOBIpHI 0OMEKEHHS, HEKOMIIETCHTHICTh KOMaH/I{, BUCOKA
BapTICTh BIPOBA/UKEHHs, HEOaXaHHS BIPOBAUKYBaTH HOBI TEXHOJIOTII Ta
TpaHchopmMalris pusukiB. Uepes 1 HEBiJ' €éMHI OOMEXKCHHS ICHYIOTh PETiOHANbHI
BIZIMIHHOCTI Y BIPOBaKEHHI Ta piBHsX 3pinocTi BIM.

VYnpaBiiaas 0e3MeKO0 BBAXKAE€THCS BAXKIMBAM NHTAHHAM y OymiBenbHIN
raiy3i, i JocIiIKeHHs BcTaHOBWIM niepeBard BIM miist yripasninas 6e3mnexoro [6]:

1. besrexy MokHa e(heKTUBHO MiIBUIIMATH 33 JOIOMOTOI0 aBTOMAaTH3alii Ha
ocHOBi BIM y Burssizi iHpopmanifHOro MOJETIOBaHHS OS3MEeKH.

2. @yukuii BIM, taki sk 3D-monemoBanHs Ta Bizyaumizamis, 4D-cumyrmis
BaroMuii BKIIaJ poOJISTh B yIIPaBITHHS O€3MeK0r0 Ha OyXiBHAIITBI.

3. BIM Mmae HeoOXimHi IHCTPYMEHTH AJIsl BUBYEHHS DPU3UKIB Ta O€3MeKH
MPOEKTIB OYyAIBHUIITBA.

4. Baromwuii BHECOK € Te, 1110 3a gornomororo BIM BinOyBaeTbcsi cBO€4acHU
OOMIH TaHHMHU.

5. HaiBaxumBimi 3acrocyBaHHs BIM, mop’s3ani 3 0Oe3mneko €
iZeHTU(dIKaIs Ta MiHIMI3almiss HEOe3MeK, a TAaKOXK HABYAHHS Ta TPCHIHTH 3
Oe3meK.

[IpoekTyBaHHS Ta ITUTaHYBAaHHS OC3MEKH BKIIOYAE iMeHTH(IKAIIIO HeOe3meK
Ta MeToau ixX 3amoOiranHsa. BukopuctoByroun pizai ¢yHkmii BIM, Taki sx 3D-
MOJICITIOBAHHS, Bi3yami3amis, BHUSABICHHS 3ITKHEHb, OOXimHI mumaxum Ta 4D-
CHMYJIAIi, MOXIIMBO CHHTE3yBaTH CTpaTerii Uil IulaHyBaHHs Oesmeku. Ilicms
po3pobku BIM-mozneni MoxHa Bi3yanbHO ineHTH]IKyBaTH HeOe3neku Ta
pO3poOUTH BIAMOBIAHI MeXaHi3MH KOHTpoito. KpiMm Toro, Mmoxxna croputu 4D-
CUMYJIAIIi 3 aKIEHTOM Ha TpoueAypax Oe3mekd, mob I0Ka3aTH Mepexif
TUMYACOBHX €JICMEHTIB 1 30H MiJBHUINEHOrO pu3ukKy. lle Moxke OyTH 10JaTKOBO
BIOCKOHAJICHO Ul YCYHEHHsI KOHQIIKTIB y rpadiky BUKOHAHHS POOIT, OCKUIBKU
OinburicTe KOHQIIKTIB y po0OOYOMY MNpPOCTOpPi, WO MPU3BOIATH JIO TPaBM 1
HEIIACHHUX BHITAJKIB, BAHUKAIOTH Yepe3 0OMEeXEeHUH MPOCTip BUKOHAHHS POOIT.

BrpoBamxennst BIM BinOyBaeThcst HO-pi3sHOMY Ha PiBHI KpaiH, OpraHi3amii i
HaBITh 3aIlikaBICHUX cTopiH. ToMmy, MO0 3aCTOCYBaTH TEXHOJIOTIYHI JOCSATHCHHS
BIM B VYkpaini, #oro MOBHHHI TPUIHATHA OpraHi3aiii, sKi 0a)aroTh NPUIHHATH
TeXHoJoTiuHI iHHOBaIil. bap’epamu Ha muixy mo BupoBamkeHHS BIM B Ykpaini
MOXYTb OyTH BapTiCTh BIIPOBAPKCHHS Ta JIOTOBIPHI i IOPUANYHI ITUTaHHS.

Takum uymHOM, BIM Mae HOCTaTHbO MOXKIMBOCTEH ISl BHUPIIIEHHS BCiX
OCHOBHHX mpoOieM Oe3meku, 3 SKUMH CTHKAIOThCA OyaiBeTbHUKH-TPAKTHKH.
PosButok TexHonoriii moctaBuB BIM Ha meHTpambHe Micie s €QeKTUBHOTO
ynpaBimiHHS Oe3nekoro B OyniBenbHOMY cekTopi. OgHak Te, Sk i QyHKIil OyayTh
pearnizoBaHi B MacmITadl )KUTTEBOTO NUKIY OyAiBEIHHOTO MPOEKTY, 1€ HE 0 KiHIIA
BUBUEHO.
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CYYACHI TEHJEHIIi HEHPOMEPEXKOBOI'O ®OPMYBAHHSI
APXITEKTYPHUX CTHUJIIB

CyuacHHH CBIT 3MIHIOETHCS 1 KaTali3aTOpaMy HOTO 3MIiH € eKCIIOHEHI[ialbHe
3pOCTaHHS OOYHMCIIOBAIBGHOI IIOTYKHOCTI KOMIT FOTEpiB, 30UTBIICHHS 0O0CATYy
BIpTyaJlbHOI IaM’SITi, PO3BUTKY BipTyaJbHHX aBTOMATH30BAHMWX MPOTPaM Ta MOB
MpOrpaMyBaHHs, 10 B CBOK Yepry MPHU3BENO JI0 CTPIMKOI'O PO3BUTKY IITYYHOTO
IHTEJIeKTY.

ItygyanM iHTENEeKTOM Yy OaraThoxX 3apyOLKHHX pPOOOTax HAa3MBAIOTh
HelipoHHi Mepexi (HM), 6arato m1ocimigHUKIB Big3HAYAOTH [1-3], 110 BOHU MarOTh
MOTEHIIa AJsl peBojonii B raimysi OyJIiBHUITBA Ta apXiTeKTypH, 3abe3nedyodn
MBUAIT, e(EeKTHBHIII Ta TOYHIII NPOLECH 31 CTBOPEHHS i€l apXiTeKTypHHX
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CJIEMEHTIB OYyiBeNb, KOHICTT-apTiB, OE3MOCEPeHBO ISl ONTUMI3AIll Tu3aiiH
NPOTO3MLIH, 3arajJoM TMpOSKTyBaHHs, IUIaHYBaHHA Ta OyJIBHUITBA MIIIXOM
aHaJi3y BeNMYE3HUX OOCSTIB JaHUX 1 BHU3HAUCHHS HAWOUIbII e(pEeKTHBHHX 1
€KOHOMIYHO JIOUUIBHUX JHU3allHEPCHKUX pillleHb. BuKoOpuCTaHHS HEHpOHHHX
MEpEeX MOXE MPU3BECTH M0 IOKpAIICHHS NPOJYKTUBHOCTI OyIiBEIBFHOTO
BHUPOOHUIITBA.

30kpemMa HAWMOTYXXHIMIOID CydYacHOI0 TEHJACHIIEI0 € MapaMeTphudHa
apxiTeKTypa, ska BHHHKJIA Oe3locepenHbO B pe3yibTaTi HaJaHHS TU3aiiHepam
MPOTPaMHOTO 3a0€3MEUCHHS Ul MOJENIOBAaHHA, CTBOPEHHS IPOTOTHIIB Ta
omnTuMi3aIii CTPyKTyp, He3abapoM MOKE NOCTYIMHUTHCS MICIeM HOBiH, mo €
pe3yabTaTOM IHINOI aBTOMAaTH3allii — B pe3yibTaTi BIPOBA/KCHHS B TBOPYHH
npolec IHCTPYMEHTIB Ha OCHOBI pO3LIMPEHUX T'E€HEPaTUBHHUX CIEHAapiiB,
MIATPUMAHUX TEXHOJIOTIEI0 LITYYHOTO iHTeIeKTy, abo HM.

Texunosorii HM  ¢opmanbHOro CTBOpPEHHsI apXiTeKTypHHX (GopM Ta
€JIEMEHTIB 3arajoM BiK€ 3apa3 iCTOTHO BIUIMBAE€ Ha MPUPOJY TBOPYUX IPOLECIB, 1
HM Bike BifirparoTh KIIOUOBY POJIb y HE3JIUCHHUX rally3sX HayKH Ta MUCTEITBA,
BKJIFOYAIOYH apXiTekTypy [1].

HM MidJourney Ha ChOTOIHI € HOCTaTHRO IOCTYITHOIO Ha 0a3i comiainbHOT
mratpopmu  Discord. Ilicns eramy TecTyBaHHS 3a y4acTIO BOJIOHTEDIB,
3aBepmieHoro B OepesHi 2022 poxy, HM MidJourney crama mocTymHORO miist
KOMEpIIITHOTO BUKOPUCTAaHHSA B 4YepBHI 2022 poKy. YBIHIIOBIIM B CHCTEMY Ta
BHOpaBIIM OAWH 13 BapiaHTIB MINHCKH, KOPHCTYBad OTPUMYE TOCTYI IO
iHCTpyMeHTy 0oTa, 3JaTHOrO pearyBaTH Ha BBEIEHI KOMaHau Ta ¢pa3u -
MOXIIMBICTh 1X OOpOOKM 0a3yeThCsi Ha TEXHOJIOTII ITY4HOro iHTedekrty. [licis
BBEJICHHA KOMaHIM /imagine, 100 MoYaTH TNPOLEC CTBOPEHHS, KOPUCTyBa4
MOBUHEH BBECTH PAIOK KIIOYOBHX CIIB, SKI € OCHOBOIO JUI CIICHApii0 JyIs
CTBOpPEHHSI YOTHPHhOX LU(PPOBUX 300paXKeHb 13 HU3BKOIO PO3JUIBHOIO 3JaTHICTIO,
SIKi € TIPOTIO3UINER0 IS X Bi3yalIbHOI IHTEpIpETAIIii.

O mocmimkeHHs poOot Ta aHamizy HM ¢opmamsHOrO (opmyBaHHS
ApXITEeKTYPHUX CTHIIIB BiTHOCHO Oy[IiBeNb Ta IX €JIEMEHTIB OyJIO 3alpOIIOHOBAHO
CTBOPUTH (OTO300paKEHHS Y apXiTEKTypHHUX HAIPSIMKaX:

— aBaHarpagy, HOro BIAMIHHICTIO € MaKCHMaJbHO TEXHOJOTIYHE Ta
€proHOMIYHE MITYYHE MicIle iCHYBaHHS JFOIUHH;

— MOZEpPHI3MY, JI0 OCHOBHHX NPHHIMIIIB [IbOTO HANPSMKY MOKHA BiHECTH
NpAMOIiHIITHI OpMH, YHCTI TOBEPXHi, M030aBIIeH] AEKOPY, BUIBHUN BHYTPIIITHIN
MpocCTip, HaBicHI (hacaan, KOTpi MPUXOBYIOTh HECY4l KOHCTPYKIIi Ta 3BUIHHIIOTH
MIPOCTip Ha PiBHI 3eMJIL.

Ta BiNOBIZHMX 1O HANMPSIMKIB aBaHrapAy Ta MOJICPHI3MY apXiTeKTypHHX
CTHJISIX:
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— KOHCTPYKTHBI3MY, SIKHH Y CBOEMY BUIJISIAI MiAKPECICHO Ma€ 1HAYyCTpiajibHi
pucH, yrnoaiOHIOIOUUCh 10 TEXHIYHOTO BUPOOY ab0 HaBiTh IIBHIIE 332 OpyTajibHY
3aBOJICHKY 3aroTiBKY JJIsl TAKOTO BUPOOY;

— HEOCKCIPECIOHI3MY, SKUH CPOpPMYBaBCS SIK peakiliss Ha 3HEOCOOJCHY,
TPaHUYHO pallioHaATbHY Ta (DYHKIIOHAJIBHY NOBOEHHY apXiTEKTypy MiKHApPOJHOTO
CTHITIO. 3aMiCTh IPSMOKYTHHX CTBOPIOIOTHCS OYAiBII 3 JOPMaMH, 3aII03NICHUMH Y
JKUBIH IPUPOIi Ta CBiTi pedeil. Aie He Oe3mocepenHbo, He OyKBaJIBHO, a, HaBIIaKH,
miAnaHi y3aralbHEHHIO 1 pPOMaHTH30BaHi.

Tak, micms BBeAeHHA KoMmaHmu /imagine y MidJourney Oymo 3amaHO
MOCITITOBHICTB KITFOYOBHX CIIB ISl TPHOX BapiaHTIiB AT Oy IiBeIb:

1. photoshot, architectural style constructivism, office building;

2. photoshot, architectural style Neo-expressionism, office building;

3. photoshot, architectural style constructivism and neo-expressionism, office
building;

4. photoshot, architectural style neo-expressionism and constructivism, office
building.

PesynbraTi BigoOpaxkeHi Ha puc. 1—4 1Mo KOXKHOMY 3 BapiaHTIB.

Pucynok 1 — Pesynbratn 006po6ku 306paxennss HM MidJourney micnst
BBEJICHHS [IEPIIOTO BapiaHTy

Pucynok 2 — Pesynsratun 06pooku 300paxkenns HM MidJourney micis
BBEJICHHS JIPYTOro BapiaHTy

Pucynox 3 — Pesynsratt 06po6ku 306paxenns HM MidJourney micis
BBEJICHHS TPETHOTO BapiaHTy
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Pucynok 4 — Pesyneratu 06po6xu 306paxenns HM MidJourney
IiCIIS BBEJCHHS YETBEPTOTO BapiaHTy

3a 3aMOBYYBaHHSAM CIEHapili reHepye 300pa)KeHHS 3i CIIiBBiIHONICHHSM
ctopiH 1:1, ane i HammMX TpUKIagiB OyII0 BHKOPHUCTAHO CITiBBiTHOMIECHHS 16:9.

VY KOHTEKCTi MOCHiKEHHSI TBOPUOTO Iporecy i3 podotn y HM MidJourney
i3 CTBOpPCHHs apxXiTeKTypHUX (opM ais odicHUX OymiBenb i3 3aJaHUX CTHIIB
MOXHa 3pOOMTH Taki TIONepeAHi BHCHOBKH, SKi MOTPeOYIOTh IOJaJIbLIOrO
YTOUHEHHS Ta MOJAJIBIINX JIOCHTIKEHB!

— HM MidJourney 3nmatHa cTBOpIOBAaTH Bi3yaJIbHO NPHBAOJIUBI LU(POBI
300pa)KeHHsI Ha OCHOBI JIMIIIE PSi/IKA KIIIOYOBHX CIIiB, BBEJICHUX KOPHCTYBAuEM.

— NpaBWIbHICTh MiNIOpaHUX CIiB, MOXKE 3MYCHTH 3reHepyBatd HM ecki3
apXITeKTypHOI KOHIIETIIi1 B KOHKPETHOMY CTHIIi, 800 HOTO Pi3HOBUIAX.

— peHzmepuHT 300pa)KeHh Ha OCHOBI (ppa3 3aiiMae BCHOTO KiJIbKa CEKyHI, a
BUIMMa Ha HUX OyIiBIIs MOXKe OYTH BJKE TOTOBHUM KOHIICITOM.

— pe3ynbTaT PoOOTH, BHIUMHHA Y Bi3yami3alisx, OomyOJiKOBaHHUX pa3oM i3
BBEJCHUM DSAKOM KIIOYOBHX CIIiB, J03BOJIE Kpalle 3pO3YMITH NPHHIMI Iii.
Amnaiiz chopmoBaHUX NHPPOBUX 300paKEHb € OCHOBOIO JUIA MipKyBaHb IIIOJIO
MEPCIEKTHB BIPOBAPKEHHS IHCTPYMEHTY B apXiTEKTypHY MPAKTUKY
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2 kaHJ1. TeXH. HayK, goll. HY «3anopisbka NosiTeXHiKa»

INEPCIHHEKTUBHI METOAU NEPEPOBKHU ITIOBYTOBUX BIAXO/IIB

Peanizanis pedopMm MicueBoro caMoBpsIyBaHHS IOTpeOye Ha e(eKTHBHE
BUPIIIEHHS NPOOJIEeM MICLIEBOrO PO3BHUTKY, Cepel SKHX OcoOIMBe Micle 3aiiMae
MUTaHHS YIPaBIiHHS TBEPAUMH MOOyTOBUMH Biaxonamu (nani - TIIB) [1]. 3nauni
0o0CsTH HAKONMWYCHHWX BIAXOMIB HA TEPUTOPIAX OO0 ’€THAHWX TEPHUTOPIATBHUX
rpoMas, BIICYTHICTh €(EKTUBHHX 3aXOJiB, CIPIMOBaHHUX Ha 3amoOiraHHsa ix
YTBOPEHHIO, PELUKIIIHTY, BIIHOBICHHIO Ta BUIAJICHHS, yCKIIaJHIOIOTh €KOJIOT1UHY
CHUTYaIlil0 TEPUTOPIaIbHUX TPOMaJ Ta CTAIOTh TAIbMIBHEM (PaKTOPOM PO3BHUTKY iX
E€KOHOMIKH [2].

AHai3 OCTaHHIX JOCITIKEHb 3aCBIAUY€E, 10 KPUTHIHUI CTaH IMOBOKEHHS 3
NoOyTOBMMH BiJXOJlaMU HE 3aiHiiae OaiyKUMH SK NPAKTUKIB, TaK 1 HAYKOBLIB.
[lpore, He3BakalO4W Ha IIHHICTh pE3YJbTATIB iX JIOCHIPKEHb, HHTaHHS
YIpaBJiHHS TOOYTOBUMH BiJXOJAMH JI0 TEIEp HE BTPAyarOTh CBOET aKTYaJIbHOCTI,
a HaBNakKW, 3 IJNHCAaHHAM YTOOM NPO acouialilo MK YKpaiHO, 3 OfHi€l
CTOpOHH, Ta €BporneiicbkkuM Cor30M, €BPONEHCEKUM CITIBTOBAPUCTBOM 3 aTOMHOT
eHeprii i IXHIMHU Jep)KaBaMH-WICHaMH, 3 IHIIOI CTOPOHU (faii — YToja), 3a sSIKOI0
VYxpaina B3sna Ha cebe 3000B’s3aHHS 3 BIPOBADKEHHSA MosokeHb (PamkoBof)
Hupextuu Ne2008/98/€C €Bpomnelicskoro mapiameHTy ta Pagu Bin 19 mucromana
2008 p. «[Ipo Bimxomm Ta cCKAacyBaHHA MCSIKUX AWPEKTHB» Y HAIllOHAIBHE
3aKOHOJABCTBO, a TaKOX 3 paTudikamielo MiKHapogHOro craHmapty ISO
26000/2010 «KepiBHHUITBO 3 COLIANBEHOI BiAMOBINANBHOCTI» Ta 3 MPAKTHIYHHM
3aBEpLICHHSIM TEPUTOPialIbHOT AeleHTpatizalii Ha0yBaroTh HOBOTO 3micty [1], 1o
came i 00yMOBIIIOE€ HEOOXITHICTh B X MOJANBIINX JOCITIIKSHHSIX.

Bapro 3asHauuTH, 10 B CEPENHBOMY 3a XUTTS OJUH >KUTEIb YKpaiHU
nponykye Ommzpko 350 TOH BiIXOmiB (ANl TPUKIAAa, KOXEH IKUTEIb
€BpOIeEiichbKOro CO3y MPOAYKYE B cepearbomy 503 kr cMmiTTs Ha pik. HaiibinbIire
BCbOTO CMITTsl Ha ojHy JojuHy B [lanii — 718 kr Ha pik; B Himewuuuni — 597; a
HaliMeHIIMH noka3HuK B Ecronii — 298 kr Ha moauHy Ha pik), 10 90% i3 sKux
BIANPAaBIAIOTHCS Ha MiChKE 3BANIMILE Yepe3 HeNpaBWIIbHE COPTYBaHHS a0o0 K depes
ITHOpyBaHHsA 1bOro mpaBwia. | mume 10% BiIXOmiB MiIIAarOTHCSA TPAaBIIBHIN
nepepoOui Ta yTHiIi3alii, 3aBJIKH ITyHKTaM IPHHOMY BTOPHHHOT CHPOBHHH.

3pobuTH nepuMii KpoK 10 COpTyBaHHs MOOYTOBUX BiJXOJIB MOXHA IILIIXOM
BCTAHOBJICHHS y JBOpaxX BIAMOBINHUX KoHTeiftHepiB. Y HiMmewuwHi, Hampukiam,
0ins KOXKHOTO OaraToKBapTHPHOTO OyAWHKY, a00 BCcepennHi HBOTO 3HAXOAWUTHCS
HE OJWH, a 0o/pa3y KidbKa KOHTEHHepiB Uit cMiTTs [4]. 3BudaiiHi xuTen MmicTa
BIJNOBiZaNIbHI 32 COPTYBAaHHS CMITTS, a BUPOOHHUKH MPOAYKIIi — 3a yTHII3aIliio
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CBOTO NaKyBaJIbHOro MaTepiaiy. [IpoTe BUpOOHHMKM He 3aiiMaroThCS YTHII3aliero
CBOET YIaKOBKHM HAIIpsSMY, a MPOCTO BKJIIOYAIOTh B BapTICTh TOBAapy LiHY i€l
nepepoOKH, TOOTO, (DaKTUYHO YTWII3AIisl TepeKiIaJaeTbcss Ha CHOXKHBaya
nponykuii. B cepennpomy, oqaomy sxuremo Himeuunnn nie ooxoautbes B 11 eBpo
Ha pik [4].

BuBozom cmitts B Himeuuwni, sk i B YKpaiHi, 3aiiMarloThCs CIeIiaNbHI
KOMYHaJIbHI CITy>KOH, Ha 3aMOBJIEHHS MicbKoi Biagu. OKpiM IepeiueHoro BHIIE
CMITTAI B KOJBOPOBHX ©Oakax, BOHH BHBO3ATH BEJIHKOTa0apUTHE CMITTA
(mampukmaz, MeOIi), €NeKTPOHHY NOOYTOBY TEXHIKY, a TaKOX BiAXOIH, IO
MICTSTh OTPYHHI pedoBMHH. BHBI3 BenHKOrabapUTHOTO CMITTS 3aMOBISETHCS B
KOMYHaJIBHIH cy0i OKpeMo, I mocayra Oe3KOUITOBHA i JOCTYITHA KiJbKa pasiB
Ha piK. AJie monepeaHbo Taki BiIxoau Tpeba BUHECTH 3 OyIUHKY Ha ByJHIlto [4].

Y KO)KHOTO KOHTEIHepa CBiil IeHb, iX BUBO3SATh KiJIbKA Pa3iB Ha MICSIIb.

[Mamip i ckJIO BIANPaBIAIOTHCS HAa BTOPUHHY MEpepoOKy, 3 OpraHiuHHX
BiJIXOJIiB BUPOOJISIIOTh M00OpWBa. [HIE CMITTSA MiCHs BIAMOBIIHOTO COPTYBaHHS i
MepepoOKH CHAJIOEThCS Ha CIEelialbHUX TEIUIOCHEPrOCTaHILisfAX, BHPOOIISIOUN
TaKUM YMHOM EJIEKTPUYHY Ta TEIUIOBY eHepriro. JIBi TpeTMHH CMITTS
NepepoOIIsAIOTh, TPETHHY CHANIOITh. IlepepoOka 103BOJISIE CYTTEBO EKOHOMHTH
pecypcu, 14% BifcOTKIB BiJ BCi€l CHPOBHHM B HIMEIBKIH MPOMHUCIOBOCTI
OTpHUMaHi 3 BiAXOMiB [4], 1 el BiICOTOK MOPOKY JIKIIIE 3POCTAE.

Exonomiune mnmraHHS moBokeHHs 3 TIIB, Ha Ham moriIsanm, BapTo
PO3TISIAATH 3 TOYKH 30pY KaliTati3alii penuKIIiHry Ta O9iKyBaHOTO €EKTY.

Haiinpocrimum 1 BoHOUaC HaliMeHI TPUOYTKOBUM CIIOCOOOM TOBOJIKEHHS
3 NOOYTOBMMH BIIXOJaMHM € 3BHYaiiHE CHANIOBAaHHA B CIeEHialbHUX Ieyax.
Temneparypa BcepeuHi TaKUX Iedeil Moxke csiraT 3-5 Tucsiu rpaaycis. Juwm, 1o
BUXOJIMTh 3 TAaKUX I€4ed MPOXOIUTh uepe3 psif (iIbTPIB ra3oBOI OYMCTKH, sKa
pobuthk Bukuau B armochepy OesmedyHMMH. 301, [0 3AIHIIAETHCS  BiJ
CHAJIOBAHHS MaJlo YMM BIJIPI3HAETHCS BiJ 3BHYAaWHOTO IPYHTY, Ta MOXe OyTH
BUKOPUCTAaHA IS CTBOPEHHS HACWIIB Tpu OyniBHHNTBI. Hampuknanm, y Smonii
nepepoOieHi BiXOAW CIyXKaThb MaTepialioM Ui OYHiBHHUIITBA HOBHX 3€MEIb.
Mauo xTo 3Hae, ane 5% Tokio po3TamoBY€ETHCS Ha MICITi, Ie 30BCIM HEIaBHO OyIT0
Mope [4].

e omun cmoci6 mepepodku TIIB y mpupomumii raz - Metad. [ mporo B
TOBIII 0araToJITHIX MIApiB BiAXOMIIB OypAThCS CIELialbHI CBEPAJIOBUHH, JIO SKUX
HiABOAATECA TpyOu [4].

B mnpomeci mpupogHoi ¢epMeHTaliii BiIXoiB el ra3 CKyIM4yeThCs B iX
mapax 1 B MOJAJIBIIOMY BHKOPHUCTOBYEThCS 3a mpu3HadeHHsM. Lleit cmocio
noBokeHHs 3 TIIB m03BOJIsIE OHOYACHOTO BHUPINIUTH MUTAHHAO MOBOIKEHHS 3
BiZIX0/IaMH, 3aJISKHOCTI Bil IMIIOPTY Ta3y Ta OTPUMAHHS 3HAYHUX KOIUTIB 3 HOTO
MPOJIAKY.
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Tperiit i3 cydacHux crnocid moopkeHHs 3 TIIB - 3acTocyBaHHS TEXHOJOTIT
«mepiomicy [4]. Floro MoxHa Ha3BaTH KOMIPOMICHHM JUIs MIiCTSH i T AIpHEMCTBA,
110 nepepodirsie Binxoau. BiH nosisrae B HACTYMHOMY: CIIOYATKy BiJICOPTOBYIOTHCS
BiJIXOJIM, IIO MiJJIATAal0Th BTOPUHHIM TepepoOili (MeTamu Ta KapToH). 3MilllaHe
CMITTSI TTOJIPiOHIOETHCS Yepe3 LIpesiep, MOTIM MarHiT Ta MOBITPSHUH KiIacudikaTtop
(cemaparop) BimminsAIOTH iHEPTHI Marepianw (CKJIO, MeTall, KaMiHb), IO TaKOX
MOXYTh MIJUIATaTH BTOPUHHINA mepepoOiri. Maca, mo 3amummniacek moapiOHIETbCs
Ha IIMATKH BiJl BOCBMH 10 ABAaHAAIATH MimimMeTpiB. [dami 3 mi€i omHOpinHOI Mach
(hopMyIOTBCS TpaHyNH, SIKi B CHEMiaJbHAX KaMepaxX CyIaThcs 0 IMOKH B HHUX HE
samumuThes 20% Bomoru. Taki rpaHysn M MOTPAIUISIOTE B PEAKTOP «MEPIOTICH.
TexHodorist 3amo3udeHa 3 HagTonepepoOHoi ramysi. Peakrop sBisie coboro 1moch
Ha KIITAJIT Meyi, sika He CIANIOE CBIM BMICT, a HarpiBae 10 MEBHOI TeMIlepaTypu
(Bim 800 mo 1000 rpamyciB nenbciro). Ilpu 1bOMy cam peakTop T'€pPMETHYHUIA,
BOXJIMBO, 1100 B CEpelUHY HE IMOTPAIUISIB KHCEHb, SIKUA MOXKE IPH3BECTH JIO
3aropsHHS BMICTY peakTopa. B pesynpraTi TepMOXIMIYHOro posmany, B
3aJICKHOCTI BiJl CKJIaay BiIXOMiB, MOXKHA OTPHUMATH CHHTCTHYHHUI Ta3, TH3CIb
(oTpuMyeThCS 3 TyMH), Byriuist abo opraHiuHi gob6pusa. [Iporec Takoro poskiamy
TPHUBAE BiJ ABOX 10 TPHOX TOJHH.

[lepeBara Takoro MerTogy HEpepoOKH MOJATaE y BiACYTHOCTI IIKIAJIMBUX
BUKHAIB B arMocdepy, Ta MOBHIA mepepoOrmi cMmiTtsa. IlepeTBopuTH Ha MaIHBO
TaKAM YHHOM MOXKHA 10 68% MOOYTOBHX BiIXOIB.

BucHoBku. IlizBomsuM MiICYMOK BHUIIECBUKIAICHOMY, HPUXOAUMO 0
BHUCHOBKY, 1[0 aKTUBI3aIlii IEPeXoay M. 3amopixoKs BiJ] MOJTITOHHOTO 3aXOPOHEHHS
NOOYyTOBMX BIXOMAIB 1O iX PEUMKIIHTY OOYMOBIIOE HEOOXiJHICTH MOOYJOBU
camoeHepro3adesnedyo4oro 3aBoay 3 nepepooxu TIIB.

3 NmpuBeIEHHUX BHIIE TPHOX CIOCOOIB MepepoOKH, BUOIP ONTHMAIBLHOTO MAaE
Oyt O0OyMOBIICHHMH 3alliKaBJICHICTIO JIEp)KaBH, TEPUTOPIANbHOI TIpoMaau Ta
M ANPHEMITIB.

PO3BUTOK MNOAANBIINX JOCTIUKEHb B IaHOMY HANpsSMKY I[OBUHEH OyTH
CIpsSMOBaHWH Ha 3IifiCHEHHS J000py HaWOIMBII ONTHMAaIbHOTO HabOpy
TEXHOJIOTiH Ta METO/IiB BTOPHHHOI ITepepOOKH Ta YTHIII3alii BiIXOIiB.
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MOKJIUBOCTI EKCILTYATAIIl EHEPTOE®EKTUBHHUX
DOACAJHHUX CUCTEM KUTJOBUX BY AIBEJIb

Y XXI cromitTi OAHIEI0 3 OCHOBHHX INpobjeM 0Oarathbox cep HisIIbHOCTI
JIOAWHU € e(EeKTUBHICTh BUKOPHUCTaHHA eHeprii. He 00XxoauTh BoHaA i OyaiBeIbHY
raiy3sb, € CHOCTEpIraeThcsl 3pOCTAHHS CIIOKMBAHHS €HEPrii, M0 NPU3BOJAUTH 1O
AKTHBHUX IIOIIYKIB CIIOCOOIB PEryJIfOBaHHS LBOTO IPOIECy. A OT IMOIITOBXOM 10
BHOKPEMIICHHS TIOHATTS «eHeproedekTHBHA OyIiBIs» cTalla CBITOBA €HEPreTHYHa
KpH3a IIe Ha MMOYaTKy JPYroi MoJOBHHM XX CTOJITTS, KOJIM IH)KEHEpH BIIEpIIe
3aMHCITINCS Ha/l TPOOJIEMOIO BTpaT

[IpoTsiroM BCBOTO JKMTTEBOTO UMKy OyiBii Oijblia 4YacTWHA eHepril
BUTpayaeThcss IMiJ 4ac 11 eKciulyaraiii Ta TeXHIYHOro OOCIyroByBaHHS.
Haiiuyacrime 3aBiaHHs peryjlOBaHHS pPIBHS BHTpAT €Heprii BHPILIYIOTBCS 3a
JIOTIOMOT'Ol0 3aCTOCYBaHHS Pi3HMX (hacagHuX KOHCTpykuii. Cepel HUX HAWOUIbII
PO3IOBCIOKEHUMH MOXKHA Ha3BaTH:

— cucreMy yTeruieHHs dacaaiB 3 03100JI0BAIBHUM LIAPOM 31 IITYKATYPKU —
«MOKpHI (acany;

— HaBiCHI (pacaJiHi CHCTEMU;

— OararomapoBa cucreMa 3 oOnuioBaHHsAM (acaxy nernoro  abo
JpiOHOIITYYHUMH MaTepialaMu — «TpaguniiHui dacamy.

[Nepa € cknasHO0 6araTomapoBOI0 KOHCTPYKIIEID, 1€ KOXKEH IIap BUKOHYE
CBOIO (DYHKIIIO, IO B LIOMY 3a0e3nedye 3aXUCT OyAiBil BiJl BOJIOTH Ta CIIPUSIE
30epekeHHI0 Teruia. KOHCTPYKINSI CKIaJaeThCsl 3 TEIUIOI3OMSIIIHOTO mapy,
KJIEHOBOTO Iapy, MIACTUKOBHX IIO0EIIB, apMyIO40i CKIOCITKH, JEKOPATUBHOTO
HMITYKaTypHOTO IMiapy. BrpaTu Temna y 1bOMYy BHIIQJKy MOXXHA 3MEHIIHTH 3a
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paxyHOK MPaKTHYHOTO BHKJIIOYEHHS MICTKIB Xonoxy. «Moxpwuii dacamy 3100yB
HIMPOKOI TOITYJIIPHOCTI K NpU OYZIBHUITBI HOBUX 0araTONOBEpXiBOK, TaK i IpH
NPOBEJICHHI pecTaBpauifHuX pooiT.

TemnoizonauiiHuil map y mrykaTypHoMy Qacaiai 3amodirac BUHUKHEHHIO
TEeMITEpaTypHHUX KOJMBAaHb BCEPEANHI KOHCTPYKI, KOJIM 3MIiHIOIOTHCS TIOPH POKY.
HaitgacTime B ssKOCTi MaTepiady BUKOPHCTOBYIOTh MiHEPaJIOBATHI IUTUTH, KPi3b AKi
BOJIOTa BIIBHO TPOHWKAE Ta 3amolirae pH3WKy BUMANAHHS KOHICHCATY y il
cucremi. Lle#t yTemmoBad € TaK0OX Ie €KOJIOTIYHO YUCTHH Ta HETOPIOYHH MaTepiall.

Jo HepmomikiB IITYyKaTypHUX (hacamiB MOKHA BiHECTH HE BEJIHMKHHA CTPOK
eKCIuTyaTalii - 10 3 poKiB, a TAKOXK CE30HHHH XapaKTep BUKOHAHHS poOiT, ake
TeMIlepaTypa HaBKOJIHUIIHBOTO CEPEJOBHUINA Mae OyTH HE HIXKUE +5°.

HapicHuii BeHTHIbOBaHUH (acam € e(QEeKTHBHOW CTpaTeriern it
MICIICBOCTEH 3 TEIUTUM JIITOM Ta M’sKOIO 3uMor0. [TomiOHI KOHCTPYKIIi OCTaHHIM
4acoM HaOyJM 3HAUHOTO PO3MOBCIO/DKEHHS. BeHTHIIboBaHuH (acaa cKiIagaeThes 3
JIBOX CBITJIOHETIPOHMKHUX IIApiB T4 BEHTHJIHOBAHOI MOPOXKHUHHU (200 MOPOKHUH)
Mixk gBoma miapamu [1]. LlsT KOHCTPYKINisI CIUPAEThCs Ha KapKac 3 HECYd4oro
METaJNeBOro Npo(iI0, SIKUH MOHTYETHCSI Ha 30BHIIIHIO CTOPOHY CTiHH OyIiBIIi.
OyHKIiA TEII03aXUCTy Ta 30€peXEHHsI HOPMAIBLHOTO TEMIIEPAaTypPHO-BOJIOTICHOTO
PEeKMMY 3IIHCHIOETBCS 3a PaxyHOK BEHTHIHOBAHOTO MOBITPSHOTO 3a30py MiX
HECYUOI0 CTIHOIO Ta 037J00JIF0BaJIbHUM MaTepiaoM.

Jlo mepeBar HaBICHHX CHCTEM MOXKHA BiJJHECTH:

— eKOHOMIYHICTb, aJKE TIepel MOHTa)KeM HeMae HeoOXiTHOCTI BUPIBHIOBATH
CTiHM 200 BHUIIPABJIATH Je)eKTH;

— BiABEJCHHsA TeIJIa: 3OBHIMIHIA IIap TMOTJMHAE TMPSIME COHSIYHE
BUNPOMIHIOBAHHS, a BCHTWIALIAHE BIJIBCACHHS 3IIHCHIOETHCS 33 pPaxyHOK
NPUPOHOT KOHBEKILIIT BEHTHILOBAHOT TOPOKHUHU;

— 3HIDKEHHSI IIKIJIJIMBOTO BIUIMBY Ha JOBKIJUIS Yepe3 Te, 10 BUTOTOBISIOTH
Taki QacamHi KOHCTpPYKUil 3 MarepiajiB Ha OiOJOTIYHIM OCHOBI, HaNpPHUKIAJ,
MepepoOICHOTO TEKCTIIIIO, moiedipHol cMmomu Tomo. bionoriuyamii Matepian
Brepmie OyB Bukopuctanuid y 3D-dacami B [yGai. Lleir marepian Takox
BUKOPHCTOBYBABCSl B IUIOCKMX KOHCTPYKIISIX Ui BimHOBIEHHS (acany [2] Ta
BHCTAaBKOBOTO MaBiIbiioHy B Himepnanmgax [3].

Crhix 3a3Ha4YWTH, 10, OKPIM MaTepiamiB, MiJ Yac MPOEKTYyBaHHA OYIiBIiL 3
KOHCTPYKLISIMH TaKoTO THITy CIIiJi OpaTy 10 yBaru i KJiMaTH4YHI YMOBH.

Jo TtpagumiiiHoro acaxy BigHOCATH OymiBJI, CTIHH SIKHX OJHOYACHO
BUKOHYIOTh HECYUy Ta TeIUIOi30JLIinHy QyHKIi. s 3aXucTy KOHCTPYKIT CTiHH
BiJl HECTPHUATIMBUX 30BHINIHIX BIUIMBIB (acagHuii map BHKOHYETHCS 3
obnmuioBanbHOi  meryn.  [lepeBaramu 1€l  CUCTeMHM €: JIOCTYIHICTH Ta
€KOJIOTIYHICTh Oy[IiBEJIFHUX MaTepialliB; MOXKIMBICTb BHUKOHAaHHS OyIIiBEIbHUX
poOiT y Oyab-AKy TOpY POKY; JOCTAaTHBO TPUBAIMHA TEPMiH CITy>k0m (Bin 50 pokiB);
MOKEKOCTIHKICTB.
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UYepe3 mopu wMarepialy BUIBHO TPOXOAMTH TMOTIK BOJSHOI mMmapu 3
NpUMILIeHHS Ha30BHI. Taki SKOCTI MaTepiajy CIpPHSIOTh BHCOKIH TEIUIOi30JmsLil
CTiH Ta 30€peKEHHIO TeIlIa, IIOM SIKIIy€ BUHUKHEHHS TeMIIepaTypHHX NepenaiB y
NPUMILICHH] ITPpX 3MiHI Hip POKY.
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AHAJII3 PE3YJIBTATIB 3AXOJIB II/IBUIIIEHHA
EHEPTOE®EKTUBHOCTI ’KUTJIOBUX BYIUHKIB

bBinpuricte  xuTnoBoro ¢oHay B Micrax YKpaiHM  CKJIagaeTbes 3
0araTtonoBepXxoBUX OyIWHKIB, 30yZ0BaHMX Yy JIpyrid mnomoBuHi XX CTOJNITTS.
OuiHka ()i3UYHOrO CTaHy KOHCTPYKIIH Ta OrOpoKYBaIbHUX KOHCTPYKLIH BKa3ye
Ha Te, IO OUIBINICTh IMX OYIiBeNsb HE BiANOBIJAIOTh CYYaCHUM CTaHIApTaM
EHeproeeKTHBHOCTI Ta TEIUIONOCTaYaHHA. ICHye BelHWKa pi3HOMAaHITHICTP
OaraTokBapTUpHHX OyIWHKIB, SKi MOXHa Kiacu(ikyBaTH 3a HACTYITHUMH
KPUTEPisIMH:

— 3a KUTBKICTIO TIOBEpPXiB (0IHO-, IBOX-, TPHITIOBEPXOBI 1 0araTomnoBepxosi);

— 3a MarepiajioM 30BHINIHIX CTiH (Leria, MIJIaKo0IIOK, 3aT1i300€TOHHI TTaHe,
3aJ11300€TOHHI 0JIOKH, KOMOiIHOBaHi);

— 32 TUIIOM JaxiB (CKaTHA MOKPIBJIS, IUTOCKA ITOKPIBIIs);

—3a piBHEM raps4oro BojomocTtadaHHsA (meHrpanizoBane [BII, 3
IHIWBIAyaTbHUM ITiIITPiBOM).

3axoau 3 MiJBUIICHHS EHEProeQEeKTUBHOCTI, SKI Hapa3i 3AiHCHIOIOTHCS
CIIOKMBaYaMHU €HEPropecypciB YMOBHO MOXHA MOJUTUTH HA Ti, 110 BUKOHYIOTHCS
LEHTPaIi30BaHO (Iepiua rpymna) B 00cs3i Bcboro OyAMHKY abo OJIOKY Ta Ha Ti, 110
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BUKOHYIOTbCS B OKpEMOMY JOMOTOCHOJAapcTBi abo0 B HEBEIMKIH Tpymi
JIOMOT'OCIIOZIapCTB (ZipyTa rpymna).

[lepenycim, mepma rpyma 3aifiMaeTbcst peanizali€ero  mporpam 3
eneprozoepexxenHsi. B Ykpaini Oyno 3amyIieHO Kijdbka Nporpam, MOKIMKaHUX
MOTHBYBAaTH MELIKAHIIB 0araToKBapTUpHUX OYyIMHKIB 10 ydacTi B 3axojax 3
€HEpro30CpeKCHH, TaKUX SIK PEKOHCTPYKISI CHCTEM OIAJCHHS, YTCIIICHHS
30BHIMIHIX CTiH, 3aMiHa BIKOHHHUX KOHCTPYKIH (HAIpHKIaJ, ypsIoBa Iporpama
«TETUIAX KPEIUTIBY).

OCHOBHUM CTUMYJIOM € MOXKIIMBICTH OTPHMATH BiNIIKOAYBaHHA YaCTUHU
BUTPAT, TIOB’SI3aHUX 3 TAKUMH 3aXO0JIaMH, & TAKOX OYiKyBaHI €KOHOMi4HI BHTOIH
Bil CKOpOUYEHHS CIOXWBAaHHSA €HEprili Ta MiOBUIICHHS TEMIIEPaTypd B
NPUMILICHHSX, 10 JOCSATAETHCS 32 PAaXyHOK 3MEHILIECHHS TEIUIOBTPAT LUISIXOM
YTEIUICHHS] 30BHILIHIX KOHCTPYKIIH Ta aBTOMaTHYHOTO pEryJIOBaHHsS IoJayi
TeIIa y BIANOBIb HA MTOTOHI YMOBH.

Bapro 3a3HaunTH, 0 mporpec y wiii cdepi € i MO3UTHBHI Pe3yJIbTaTH BKE
JOCATHYTI. BakiuBo, 1m0 poOOTH MPOBOISTHCS MMiJ] HAJC)KHUM KOHTPOJEM 1 3a
CHCTEMHOIO IPOTpaMol0, SKa BpPaxOBYE pe3yJbTaTh ayIWTIB, OOCTEKEHb,
peKOMeHaIlil, MPOEKTHO-KOIITOPUCHY MOKYMEHTalilo Ta iHmi ¢akropu. Lle
O3HaJae€, IMI0 3aCTOCOBYETHCS 30aaHCOBAaHWH MiAXiI MO BHUPIMICHHA MpoOIeMH
KOMIUIEKCHO, 3 YPaxyBaHHSIM KOHKPETHHX yMOB KOKHOI OymiBmi. Pesymprarom
TaKoi CHUJIBHOI pOOOTH € TOMITHE CKOPOYECHHS C€HEPrOCIIOKUBAHHS 1 TOCSTHEHHS
MPOCKTHUX TapaMeTpiB abo pe3ynbTaTiB, MyKe ONM3bKHX 1Mo HUX. Kpim Toro,
OyniBii, B SKUX MPOBOAATHCS Taki pOOOTH 3 yTEIUICHHS, MalOTh 3HAYHO Kpalliui
30BHINIHIA BUIIISAA, HDK Ti, B SIKUX POOOTH 3 yTEIUICHHS BHKOHYIOTH MEIIKaHII
OKpEMHX KBapTHPp.

Hpyriii rpymi, onHak, Opakye e(peKTHBHOCTI Ta SKOCTI 4epe3 BiJICYyTHICTh
HaJIS)KHOTO KOHTPOJIIO Ta BHKOPHCTaHHS PI3HOPINHMX TEXHOJOTiH 1 MarepiaiiB.
binpuricte  poOIT TOB’s3aHa 3 YTEIUIGHHSIM 30BHILIHIX CTiH, aje 4YacTo
BUKOPUCTOBYIOTBCS Pi3HI 130JSIIHHI MaTepiaid 3 Pi3HOI TOBIIMHOIO 32 CXOXKHX
YMOB, HaBiTh B MeXax onHiel OymiBii. 3a3BH4aii sl X POOIT HE PO3pOOIIETHCS
MPOEKT, 110 MTPU3BOIUTH JI0 PI3HUX PE3yJIbTATIB.

OCHOBHHAMH HENONIKAMU 301MCHEHHS 3aXO0/diB €:

— BIICYTHICTh TapaMeTpiB pe3yibTaTy, II0 OYIKYEThCI B KOHKPETHHX
BeJIMUMHAX (TEPMIYHMI OIip, TEpMiH CiIy>kOM, aHaji3 BIUIMBY YTEIUICHHS Ha
XapaKTEePUCTHKH OTOPOHKYBAIBHIX KOHCTPYKIi Oy UHKY, TOIIO);

— HEeBJANMH 30BHIIIHIA BHTJIAA TWIiCHsA YTEIJICHHA B Kymi cepef iHIINX
JIOMOTOCIIOJIAPCTB OKPEMO B3SITOrO OYyIMHKY;

— BIJICYTHICTh 200 HEBiTYyTHAa EKOHOMISl KOIITIB BHACIIIOK ITiIBUIIICHHSI
eHeproeeKTHBHOCTI;
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— MOXXJIMBICTh HEJOCSATHEHHS HAaBiTh OYIKYBaHOTO e(eKTy BHACIiI0K
BUKOPHCTAHHSI MIApiB YTEIJICHHS, M0 KOHMIIKTYIOTh MiXK cO000I0 a00 iCHYyIOUMMH
eJIEMEHTaMH OYAMHKY.

BBaxaro 3a HeoOXiJHe 3yNWHUTUCH I Ha NUTAaHHI 3aMiHU CBITJIONPO30PHX
KOHCTPYKLIH (BikHAa) OyAWMHKIB. 3a JOCBIZIOM TPOBEJCHHSA TEIJIOTCXHIYHUX
PO3paxyHKIiB BCTaHOBIICHO, IO HAHOIIBIII BTpATH TEIUIA CIIOCTEPITaloOThCS came
yepe3 BiKHA, IO TAaKOX MiATBEPHKCHO HATYpPHUMH BHUMipaMH 3a JIOTIOMOTOIO
TEIUIOBI30py, TOMY IM CIiI HMPUAITUTH OCOONMBY yBary. THM Iade, IO YacTKa
BikOH csrae 30% 1o 30BHINIHIX CTiH.

Ha nannit wac HaltOUIBII B)KUBAHUMH CBITJIIONPO30PHMH KOHCTPYKIISIMH, IO
BCTaHOBIIIOIOTHECS B HOBOOYIOBAX 1 Ha SIKi 3aMiHIOIOTh CTapi € BIKOHHI KOHCTPYKIIi1
3 pamamu i3 IIBX, mo apmoBaHi crajeBUMH MNpOQIILHUMH e€JIeMEeHTaMU
(meranoruiacTukoBi BikHa). B YkpaiHi € JOCTaTHS KijbKICTh BHPOOHHITB, IO
3a0e3neuyroTh o0csrm  momuty. LI migmpuemcTBa  00JagHAHO  Cy4YacHHM
BUPOOHMIITBOM 3 HAJISKHUM CTYIIEHEM KOHTPOJIIO SKOCTI, TO 5K 3alUTaHb JI0 SIKOCT1
caMuX KOHCTPYKIUI He BUHUKAE. 3a MPOBEJCHUMH CIIOCTEPEIKEHHSIMH TepeBakHa
O1NBLIICTh BCTAHOBJIEHUX KOHCTPYKIIH 3MOHTOBAHO 3 MOPYLICHHSIM BUMOT AIF0OYHX
Jep)kaBHUX HOpMaTuBiB. Ll mpobiemMa OIHAKOBO MOMIMPEHA SIK 1 Yy HOBOMY
OyIiBHHUIITBI, TaK i OymiBIIAX, I CTapi KOHCTPYKIIi 3aMiHIOIOTHCS HA HOBI.

Cepen momupeHNX HEIOMIKIB:

— BIJICYTHS HAJIEXKHA IIITOTOBKA BIKOHHOTO OTBOPY IE€PE] MOHTAaKEM;

— HEe BHUTPUMYIOTHCS HOPMATHBHI BiJICTaHI MK KpIIUIGHHSM paMH BIKOH O
CTiHU y BIKOHHOMY OTBOPI;

— BUKOPHCTaHHS 32 OIOPHI KOJIOAKU BUPOOIB, 1110 HE BI/NOBIZAIOTH BUMOTaM JI0
IIUX €JIEMEHTIB (HEePiIKO BUKOPUCTOBYIOTh 3aJIMILIKH BiJ] CTAPHX JIEPEB’THUX PaMm);

— HE BUTPUMYETHCSI T€, 110 KOPOOKA Ma€ 3aXOIMTH 3a YBEPTh HA BIJICTaHb BiJl
1/3 no 2/3 Bucotu npodiso;

— HE BHKOHYETHhCS 30BHIIIHS BOJOHENPOHWKHA MNAapPONPOHUKHA JISHKA
3’€THYBaJILHOTO IIBY HaJIS)KHIMH MaTepianamu;

— HE BUKOHYETHCS BHYTPIIIHS NApOHETPOHWKHA IUISTHKA 3’€IHYBalIbHOTO
IIBY HaJIS)KHUMH MaTepiaaMu.

— HE BUKOHYETBHCS YTEIUICHHS BIJKOCIB BIKOH Ta 30BHIIIHIX NIBEpeH, SK 3
CepeMHY MPUMIIICHHS TaK i 3 30BHI JUISI TIKBiaMii MiCTKa XOJOMY.

Takum dYMHOM, JOBeIEHO, MO OaraToKBapTHUpHI OyIWHKH TOTPeOyIOTh
3aXOAIB 3 TMIABHINEHHS iX eHeproeeKTHMBHOCTI Ta  Terio30epeskeHHs.
KommnexcHu#t miaxij 1o BUpIMIEHHS IUX MUTaHb 13 3alydeHHSIM BiJIMOBiTHUX
eKCIIepTiB MOKa3ye 3aJ0BUIbHI Pe3yNbTaTH, a BUOIp KpUTEPiiB Mae BigOyBaTHCH i3
3aJy4eHHSM CTEHKXOJIEPCHKOTO MiIXOY.

IMomanpri  mocnmimkeHHs OyayTh 30Cepe/keHi Ha po3poOli  mporecy
MIPOBEICHHS PEIyTaliifHOTO ayAWTy HiAPSAHUKIB IIOA0 €HEeproe(eKTHBHOCTI Ta
TEII030epeKeHHs B Oy /1iBIIAX.
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MOXJINBOCTI 3ACTOCYBAHHS KOMBIHOBAHUX
BYJIBEJbHUX KOHCTPYKIIIA

CenpiBiu-maneni 3 HamoBHIOBaueM 3 miHomnosiyperany (ITITY) BBakaroThCs
HalKpaluuM BapiaHTOM Juisi OyJiBENbHUX NPOEKTIB, BUKOPHCTOBYIOTHCS IJIs
MOKPIBEIBHUX 1 CTIHOBHUX KOHCTPYKITiii.

Cenpsiu-nnageni 3 [IITY Bimomi CBOIMH BUHATKOBHMH TEIUIOI30IALIHHUMHI
BJIACTHBOCTSIMH, IIIO TEPEBEPIIyIOTh MiHEpaJIbHY BaTy 1 IMiHOMOMiCTHpOJ. BoHun
TaKOX MAlOTh BHCOKY MEXaHIYHY MIIHICTh i HeiiMoBipHO jnerki. Lli BimacTHBOCTI
poOIATE iX HEHMOBIPHO yHIBEpCAJILHUM MaTepialloM, IPUIATHUM JUIS LIHPOKOTO
CHEKTPY OyIiBETBHIX IPOEKTIB.

BuxkopuctanHs MiHOMOJIypeTaHy B CEHJABIU-TIAHEISAX 3a0e3redye MilHe
3YeIJICHHS 3 MeTajoM Oe3 JOAAaTKOBHMX KIEiB, IO Ie Oinpie 30uTbmrye ixHi
nepeBaru. B €Bpomi maibke 90% OyIiBenbHOTO PHHKY BHKOPHCTOBYE CEHIIBIU-
MaHeJi 3 MiHOMOJIiypeTaHy, II0 CBIAYWTH NPO iX BENHUYE3HY HOMYJSPHICTH 1
KOPHCHICTB.

l'asoHamoBHEHMMH BHYTPILIHS CTPYKTypa (3aKpHTOTO IOPHUCTOTO THILY)
3abe3neuye yHIKaIbHO MalTUi Koe(illieHT TeTUIonpoBigHOCTI — 6im3bKko 0,022 Bt /
m? * K, mo J03BoJIsg€ BUOMpAaTH NaHei HaiMEHIIO TOBIIMHHY (B JIECATKH BiJCOTKIB)
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B MOPIBHSHHI 3 1HIIMMH BapianTamu. HeBennka miuibHICTh — Tpoxu Oijbie 40 Kr/m3,
NPH LIOMY MiHIMI3y€ HaBaHTa)KEHHS Ha HECY4i KOHCTPYKIIIi.

[liHomomiypeTaHOBI ~ CCHIBIY-TIAHETI  BHCOKO  IHYIOTHCS  Oy/iBEIbHUMHU
eKCIepTaMH SIK HalKpallle pillleHHs ISl CTBOPEHHS 00’ €KTiB pi3HOTOo THITy. PakTH4HO,
maibke 90% eBpornelcbkoro OymiBeBHOTO PHHKY BHKOPHCTOBYE came Led BHI
YTEILTIOBaYa.

Le moB’s3aHO 3 THM, IO CEHIBIY-TIaHEN], HAOBHEH] MIHOTOJypeTaHOM, MalOTh
BUHATKOBI TETUTO130JAMIIHI BIIACTHBOCTI, BUII, HOK Y IXHIX HAHOMIKYIX KOHKYPEHTIB
— MiHEpaJbHOI BaTW Ta MiHOMONICTUPOTY. BOHM Tako MaroTh BHCOKY MEXaHIYHY
MIIIHICTh, MAITy Bar'y Ta YHIBEPCAJIbHICTh y 32CTOCYBAaHHI.

KmouoBnM acmexkToM IMX maHeleH € iX HAIOBHIOBAY, SKMM Mae€ BHCOKHH
CTyMmiHb anre3ii 10 MeTaly 1 YTBOPIOE >KOPCTKEC 3’€IHAHHS 0e3 HEeOoOXiTHOCTI
BUKOPDHUCTaHHS JIOJATKOBUX KjeiB. [liHomomiyperaH Mae€ HU3BKUH CTYIiHb
BOJIOTIOIJIMHAHHS 1 BUTPHMY€E LIMPOKHH JTiaria3oH TeMIIepaTyp, [0 POOUTh HOro ayixe
JnoBropiuHuM. KpiM Toro, i maHenmi CTIMKI 1O BOTHIO, KHUCJIOTHHX 1 JIYXKHHX
cepeIoBHILI Ta 0i0JIOTIYHUX (HaKTOPIB, IO POOUTH iX EKOJIOTTYHO YUCTUMH.

XonoaunbHi 00’ €KTH

VHiKanpHa CTYHIiHB TEIUIOI30JIAMIT B IMOETHAHHI 31 CTIHKICTIO O Mii BOJOTH
3yMOBHWJIM OCHOBHY cepy 3actocyBaHHs ceHiBiu-naneneil [IITY — mis 3BeneHHs
XOJOOWIBHUX CKIIAAIB 1 KaMep. MOHTaX TOTOBHX OJOKiB 3 HaZiHHUMHU
3’€IHYBUIPHUMH 3aMKaMH JO3BOJII€ HIBEJIOBAaTH TIIOSIBY MICTKIB XOJloOmy 1
3a0e3medyBaTy HalilfHy 130JIAIiI0 CepeIHBO- | HU3PKOTEMIIEPAaTYPHUX CKIIAIIB.

HusbkoTtemneparypHi sikocTi ceHpBiu-naneneii [1I1Y HacTiIbKH BHCOKI, 110
came Iieil Tin marepiany OyB oOpaHwuii s OyIiBHUIITBA Py OyAiBeb i CIIOPYA
Ha nosispHii cranuii «[Iporpec» B AHTApKTH/I — B yMOBaX HalCYBOPILIMX XOJIO/IB
IUIAaHETH. CEHJIBIY-TIaHesl 3 IMiHOMOJIypeTaHOM HaBiTh MOOYBalM B KOCMOCI — B
SIKOCTI 13071511111 TATMBHUX 0aKiB pakeTH-HOCIsA «EHepris».

[HIIi o6yacTi 3acTocyBaHHA

Cenppiu-manemi 3 IIIIY migidinytes ansg Oyab-sKHX I1HIIUX OyIiBETBHHX
[iTed, Ae MOTpiOHI HAamiifHI 130JAMiifHI BIACTHBOCTI, IIBHAKE i E€KOHOMIYHO
BUTIHE 3BEJICHHS:

— BUPOOHMYHUX OYAiBEIb i COPY;

— TEXHOJIOTIYHUH CYNPOBiJl TBAPUHHUIBKIX KOMIIIEKCIB;

— B XapuoBiH 1 (hapMaKoIIOTiuHiil MPOMHUCIOBOCTI;

— JUIst 00aIHAHHS CKJIAJIiB;

— 7S CHOPTUBHUX, KOMEPIIIHHUX 1 TPOMA/ICEKUX LIEHTPIB;

— IJII MOHTa)Ky aBTOMHUHOK Ta iHIIMX 00’ €KTIB 3 MiJBUIIICHOIO BOJIOTICTIO;

— U1 3BEJICHHS MTaBUIBHOHIB, TapaXXiB Ta 1HIIMX MAMX apXiTEeKTypHHUX (GOpM — B
TOMY YHCIi MOOLTBHUX, SIKI MOYKHA JIETKO pO3iOpatH i IIepeHecTr Ha iHIIe Mice.

€nuHe 00MeXEeHHS BUKOPUCTAaHHS CEHJBIU-TIaHeNe B OyIiBIsIX 3 BUCOKMMHU
BUMOTaMH TIOKE)KHOI Oe3rnekn (kmac 1) moB’si3aHe Ounblie 3 YHHHUMH HOpPMaMmu
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(saxi  posrisgaroTe  Tinekn  mepmi  Buau  [IIIY), HbK 3 peansHHUMH
XapaKTCPUCTHKAMU CYYaCHUX BEpCiil 31 CHELialbHUMH JOOaBKaMH, sKi 3pOOMIH
IIITY npakTUYHO caMO03aTyXalouuM.

ITig yac BUpPOOHHUIITBA CEHIBIU-TIAHETCH 3aXUCHI MOHTa)Hi IUTIBKA MOXYTh
HAHOCUTHCS Ha OJHY abo o0uaBI CTOpOHM MeTady. [lo KOMIUIEKTY MOXYTh
BXOJWTH JOAATKOBI EIEMEHTH, TaKi SK TMOPOTH, JXOJOOH, PEeHKH, MIypyIH,
YIIiITBHIOBAIBHI CTPIYKH Ta TEPMETHKH.

CporonHi pUHOK CEHIBIY-TIaHENeH € OUTBII KOHKYPSHTHUM, HiK OyIb-KOJH,
a 3aBTpa BiH CTaHe e OB BUMOTIMBIM. BUTPAIOTh KIIIEHTH Ta MTOCTaYaIbHIUKH,
SKi TIPALIOIOTh Ha HAJICKHOMY pIBHI 1 JOTPUMYIOThCS TaKMX IOKa3HHUKIB, SK
pO3yMHa IliHa, BHCOKa SIKICTb, LIBUAKICTb, HAAIWHICTh 1 BHEBHEHICTh Y CBOEMY
naptHepi. CeH/BiY-NIaHeNiI 3HAYHO IMEPEBEPINYIOTh TPAAMIIHI MaTepiann 3a
TEIIOTEXHITHUMH XapaKTePUCTUKAMHU.

100-MimiMeTpOBi TaHEeN 3aMiHIOIOTH LETISHY KIaAKy B IBi 3 ITOJOBHHOIO
LETJH, MiATBEPIKYIOYN Cepilo3Hy EKOHOMIl0 eHepril ans OymiBii B LUIOMY i
3a0e3reuyroud BUCOKHUI CTYiHb KOM(BOPTY.

[IBuakicTs OyMiBHUITBA 3 CCHIBIY MaHEJCH Ha KUIbKa MOPSIKIB BUINA, HIXK
i3 MiHOOJNOKIB, HerM Ta 3ami3o0eroHy. ToMmMy maHeni BHKOPHUCTOBYHOTHCS
HacaMmIiepesl mpu OyNIBHUITBI IIBUAKOMOHTOBAHWX OymiBenb. O4YEBHAHO, IO
MIBUIKICTH OyMiBHUIITBA Oy/IiBeNb Ta CHOPYH Y HAIl Yac Ay)Ke BaXKIINBa, OCOOIUBO
npr OyIiBHUITBI CKJIAAIB, BUPOOHWUYMX, CUIHCHKOTOCHOJAPCHKUX Ta TOPTOBUX
OyaiBelb, JIe yac — rPOIIli HacaMIepes.

Ilpu BUKOpUCTaHHI CeHJBIY MaHened y OyAiBHUITBI HaBaHTa)XEHHS Ha
(yHIaMEHT y JIECSTKHU pa3iB MEHIIe, HiX [PU 3aCTOCYBaHHI OETOHY Ta IIeTJIH.

CenpBiu-iaHeli MAalOTh BHCOKI EKCIUTyaTalliifHi XapaKTepUCTHKH, SKi
BKJIIOYAIOTh 3HIDKCHHS METAJIOEMHOCTI, IO Ba’KJIMBO ISl BapTOCTI OYyIiBHUITBA.
BoHM € exoOTIYHO YHCTUMU Ta 010JIOTIYHO CTAOLTEHUMI, 3 130JIALI€I0 0e3 3amaxy,
ska Ha 98% ckilaaeThest 3 MOBiTPsl. BOHM CTIHKi 10 THUTTS, pylWHYBaHHS 1 LB,
HE CTAHOBJIATH HEOE3MEKH ISl JIFO/IeH 1 HABKOJIUIIHBOTO cepepoBuia. [lomimMepHe
MOKPUTTS CTIMKEe 10 CTUPAHHS, KHUCJIOTOCTiiiKe Ta cTiiike 10 yibTpadioery.
[Taneni He MOTPeOYIOTH JOAATKOBOI OOPOOKH, CTiHiKi 10 XiMIYHHX PEYOBHH, MACIIO,
PO3YMHHHKIB 1 KOPO3iHHHUX BILTHBIB HABKOJIHITHHOTO CEPEIOBHIIIA.

JlerkicTe ceH/BIY MaHeNeH 3 yTEIUTIOBaYeM MIHOMOIICTHPOI, B MOPIBHAHHI 3
TPaAMIIMHUMH MaTepiajlaMy Ta MaHeIsIMH 3 IHIIMMH YTEIUTIOBAuYaMH, IOJIETIIYE
MOBO/DKEHHST 3 HHUMH, pOOHMTh NPOCTHMU Ta 3pYYHHUMH iX CKIIaJyBaHHS,
TPaHCHOPTYBaHHS, 0OpOOKY Ta MOHTaX.

[TiHOTIOMICTHPOITY BIACTHBA CTANICTh 0OCITY, TOOTO OMip CaMOYIIILHEHHIO
Ta ycaJIl B mpolieci excruryaTariii. BoHn 3Ha4HO CTiliKi 10 IIUKIIIB 3aMOPOKYBaHHS
— po3mopoxxyBaHHS. CTiiiki 1O MapONMPOHMKHEHHS Ta HU3BKO TIrPOCKOIIYHI.
MaroTh rapHe 3ByKONOTJTHHAHHSI.
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NEPCHEKTUBU PO3POBKHU CYYACHUX BYAIBEJIbHUX
OYHIAMEHTHHUX MATEPIAJIIB

ByniBHHIITBO, Oyaydn MaTepiaJOMICTKUM, TPYIOMICTKIM, KaIiTaJOMICTKUM,
€HEPrOEMHAM Ta HAYKOMICTKMM BHPOOHHIITBOM, MICTHUTH y €00l BHpIIICHHS
0araTpboX JIOKATBHUX Ta MIOOATBHUX MPOOJIEM, Bill COMiaTbHHUX IO EKOJIOTIYHUX.

VY OyniBenmpHHX OpraHizamiii iCHye HaraibHa moTpeba y BETHMKHX o0csarax
OyIiBeTbHO-MOHTKHUX POOIT 13 3aTy4eHHSIM BITbHUX TPYIOBUX PECYpCiB.

HasBHicTp Ha OyxiBenbHINA TUIOIMAAII MAIIWH JAJS TEPEMIIICHHS BaHTAXiB
NPUHOCHUTh TI€BHY KOPHUCTh, Y BHIAJKy 0araTtormoBepxoBoro  OyIiBHHUIITBA.
3acTocyBaHHS ~ BEJNMKMX  OJIOKIB  JUIi  MOHTaXy  OKpPEMHX  €JIEMEHTIB
OararonoBepxiBoK — (YHAAaMEHTIB, HaJa€ IMEeBHy [epeBary IpuU BEICHHI
KaJICHIApHOTO TUIaHy OyIiBHUIITBA.

broxu GyHaameHTHI Npu3HaYeHi A1 KOHCTPYKLii OyAiBeNb Ta CropyA pi3HOTO
NPHU3HAYEHH, 0 TPALIOIOTh NPH CHCTEMAaTHYHHX BIUIMBAX TEMIIEPATypH HE BHIIE
+50°C me Hwkue —70°C: mpu BIAIITYBaHHI CTiH TMiIBaJiB; I Yac 3BEACHHS
TEXHIYHUX MiNUDIIB; TIPH BIAIITYBaHHI CTPIYKOBHX (pyHIaMEHTIB; TIPH 3BE/ICHHI HE
OIMAITIOBaHUX OyxiBenb. BHKOpucTaHHS OCTOHHMX (YHIAMCHTHHX OJIOKIB IIpU
OyniBHHITBI (DyHAAMEHTY HO3BOJIIE 3BOAUTH OYAWHKH B OYAb-IKHX KIIMATHIHUX
30HaX Ta Ha OyJb-sIKHX THIIAaX IpyHTY. BrurotosieHi i3 6eToHy kiacy C8/10.

IngycTpianizamis Oy/iBenbHOT rajigysi NpH3Belia [0 IIMPOKOrO 3aCTOCYBAaHHS
30ipHUX KOHCTPYKIiH y OyAiBHUIITBI )KUTIOBUX OyaiBens. Crpasi, 30upaty Oy IiBII0
3 TOTOBHX EJIEMEHTIB 3aBOJCHKOIO BHPOOHMIITBA Hadarato MpOCTille, AEIICBIIE Ta
IIBH/ILIIE.

B nmaHumit yac po3po0JeHO Ta YCHIIIHO BOPOBADKEHO JBa THUIM 30IpHHX
(yHIaMEHTIB: CKJISTHOTO THITY ITiJ KOJIOHH Ta CTPIYKOBOTO THUITY Mifl CYLIIbHI CTIHU.

30ipHuii (GYHAAMEHT CKISIHOTO THILy 3a3BHYaii BUKOPHCTOBYETHCS B
OyIIBHHLTBI [IBHIKOMOHTOBAaHUX KapKacCHUX OyIiBeNb JUIS  CIPUAHATTS
BEPTHKAJIbHNX HAaBaHTA)XEHb BiJ KOJIOH Kapkaca. BiH siBise co0oro 3a1iz00eToHH1
OamMaky, B SIKMX PO3MIIIYIOTECS KOJIOHH, IO CIIYyTYIOTh OCHOBOIO Kapkacy. LIi
GamMaky MOXYTb MaTH KBaJpaTHy a00 NPSIMOKYTHY OCHOBY, a TakoX (opmy
yciueHoi mipamian abo crymindactoi ¢popMu. Y NeSKHX BHIAIKax IiJx OeTOHHUM
GammMakoM pO3MIIIyIOTh KiJIbKa INIOCKHX IUIHT JJIS TOJATKOBOTO apMyBaHHS.

JUis CyIinbHUX CTiH BHKOPHCTOBYIOTHCS 30ipHI CTpiUKoBi (hyHIAMEHTHI
Omoku. Llelt Tun ¢yHZaMEHTY CKJIATa€Thesl 3 JBOX (YHIAMEHTHHX OJIOKIB
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3aBOJICLKOTO BHTOTOBJICHHS: 3al1i300€TOHHUX OJIOKIB-TIOAYIIOK 1 OETOHHHX
¢yHnameHTHHX ~ ONOKiB. ®DyHIaMeHTHI  OJIOKH-NIOJYIIKM  BHTOTOBIISIOTHCS
CYLUIBHOT MPSIMOKYTHOT (hOPMH, B TOH Yac sIK CTIHOBI )yHIaMEHTHI OJIOKH MOXKYTb
OyTH SK CyWUiIJIbBHUMHM, TaK 1 MYCTOTUIMMH AJIsI €KOHOMii MarepiamiB. Y AEsSKUX
BUNAJKax CTpiukoBi 30ipHI QyHIamMeHTH OYIyIOTh NEpepHBYACTHMH, SIKIIIO
JIO3BOJISIIOTh YMOBH HABaHTa)XKEHHS, IO JO3BOJISIE 3MEHIINTH BHUTpaTy 30ipHUX
(hyHIaMeHTHHUX OJIOKIB 1 3HW3UTH BUTPATH HA OYiBHAIITBO.

Ha mpaxrumi 36ipHi (yHDAMEHTHI OJIOKM TPOAEMOHCTPYBAIA BHHATKOBI
eKCIUTyaTalliiiHi XapaKTepUCTUKH i [OBEIM CBOI0 BHMCOKY e(eKTHBHICTb. IX
BUKOPUCTAHHS B OYIIBHUNTBI MPHU3BOAUTH [O 3HAYHOTO CKOPOYCHHS SK
OyZIiBeNmbHUX, TaK 1 TPYJOBHUX BUTPAT.

TexHiuHi XapakTepUCTUKH (QYHAAMEHTHHX OJIOKIB:

— no3HaueHHs qokymenrta: Cepist 51.016.1-1; Bunyck 1,98; CTb 1076-97.

— Mapka Bupo0y: ®BC.

— Kiac 6etony: C8/10.

XapakTepuCTHKa PO3UMHHUX CyMillen

OCHOBHUMH TIOKa3HUKAMH SIKOCTI PO3UHMHOBOT CyMillli €:

— PYXJIMBICTE;

— BOIOYTPUMYIOUa 3/1aTHICTB;

— PosmapoByBanHs;

— CepenHs MUTBHICTS.

3anexHO BiJl pyXJIMBOCTI PO3YMHHI CYMIIlli HOIUIIOTECS Ha MapKH.

BonmoyTrpuMyroda 34aTHICTh CBDKOIPHUIOTOBIIEHOT PO3YMHHOT CyMilli, IO
BU3HAYAETHCS B JaOOPATOPHUX YMOBaX, [IOBUHHA OyTH HE MEHILIE:

90% — 1u1st pO3YMHHHX CyMillleil, sIKi TOTYIOThCS B 3MMOBHX YMOBaX;

95% — 1u1st pO3YMHHMX CyMIllIeil, sIKI TOTYIOThCS B JIITHIX YMOBaX.

BopoyTpuMyroda 31aTHICTh PO3YMHHOI CyMillli, [I[0 BH3HAYAETHCSA HA MICII
BUKOHAHHS POOIT, MOBMHHA OyTH He MeHIe 75% BOAOYTPUMYIOUOi 3/1aTHOCTI,
BCTAHOBJICHOI B TaOOPAaTOPHUX YMOBAX.

Po3mrapoByBaHHS CBIXKOIIPUTOTOBICHOI PO3YMHOBOI CyMimii Mae OyTh He
6inpme 10%.

3a00pOHSAEThCS B PO3YMHHI CYMIlli, IO CXONWJINCSA, AOAaBaTH Boay (3
EMEHTOM a00 0e3 MEMEHTY), Y TOMY YHCIi B BIIIrpiTi rapsyoro BOIOK 3Mep3ii
CyMillli Ip¥ BUPOOHUITBI POOIT y 3MMOBHX YMOBaX.

Cyxi po3uMHHI CyMiIlli, BUTOTOBJICHI y 3aBOJICBKMX YMOBAaxX, MalOTh OyTH 3
BoJiorictio He 61bmre 0,1 % 3a Macoro.

[Ipu npuroTyBaHHI pPO3YMHHUX CYMIIIeH [O3yBaHHS B SDKYyYHX Ta
3aMOBHIOBAYIB [TOBUHHO MPOBOJUTHCS 32 Macolo, a BOJHU Ta JOOABOK y PIAKOMY
BUTTISII — 32 Macoro abo 3a 00’€MOM Ta KOPUTYBAaTHCS IPH 3MiHI BIACTHBOCTEH,
IO BXOAATH O CKJaay PO34YMHOBOI cyMimmn marepiaiiB. IlopucTti HamoBHIOBaui
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JIOIYCKa€ThCS JO3yBATH 3a 00CATOM 3 Kopekuiero 1o Maci. [Toxubka no3yBaHHs He
MOBUHHA NEPEBHIYBaTH:

— 12 % — 1yt B’SDKY4HX, BOJM, CyXUX 100aBOK Ta PiAKUX J00aBOK;

—+2,5% — 11 3aIoBHIOBAYA.

Temneparypa po34MHIB, 110 3aCTOCOBYIOTHCSI B 3UMOBHI IepioJi, TOBUHHA
oyrm He Menme 5 °C. Boma s 3aMimryBaHHS pO3YHMHIB ITOBHHHA MAaTH
Temneparypy e oinpme 80°C.

Hns  mpurotyBaHHsA OyIiBeNbHHX CyMilIeli MOKHa BHKOPHUCTOBYBATH
OeToHO3MIITyBadi MUKIIYHOI a0 Oe3nepepBHOi Aii, TpaBiTamiitHOi 400 MPUMYCOBO1
nii. ®yHIaMeHTHI KOHCTPYKIii MOYKHAa BCTAHOBIIIOBATH TUTBKHU IICTIS 3aBEPIICHHS
BCIX 3eMJISTHUX POOIT, BUPIBHIOBAHHS OCEH 1 BIamITyBaHHS (DyHIAMEHTY.

Ilepen MoHTakeM BepxHi kpai (yHZaMEHTHHX IUIMT 1 OJIOKIB, a TaKoX IX
OCHOBM TIIOBMHHI OyTH TIO3HaueHi HE3MHBHOW (apOoro [yl TO3HAYCHHS
nosoxeHHs1 oceil. Hecyul moBepxHi miuuT i OJOKIB NMOBMHHI OyTH YHCTHMH 1
BUIBHUMHU BiJ CMITTS.

MoHTax OJOKIB CTIH MiZiBajly CJiJ MOYMHATH 3 MasKOBHX OJIOKIB Ha KyTax i
nepeTuHi oceil. MaskoBi OJIOKH CIliJi BCTAaHOBIIIOBATH, BUPIBHIOIOYH MO3HAYKU HA
iXHIX OCsIX 3 MMO3HAYKAMH OCeH pO3OMBKH y IBOX MEPIEHANKYSIPHUX HANPAMKaX.
[licns mepeBipkH TONOKEHHS MAasKOBHX OJIOKIB y TUIaHI i 1O BHCOTI MOXKHA
BCTAHOBJIIOBATH 3BUYAIHI OJIOKH.

PsnoBi OnokW cimii BCTAaHOBNIOBATH, OPIEHTYIOUM HHU3 IO 00pi3y OJIOKiB
HIDKHBOTO DSy, BEpX po30UBHOI Oci. BI0KM 30BHIMIHIX CTiH, [0 BCTAHOBIIOIOTHCS
HIDKYE 32 piBeHb IPYHTY, HEOOXIJIHO BUPIBHIOBATH 110 BHYTPILIHII CTOPOHI CTiHH,
a BHIIE — 1O 30BHIIIHIA. BepTukanbHi Ta ropu3oHTaNbHI LIBM TOBUHHI OyTH
3aIlOBHEHI PO3UYMHOM Ta PO3LINTI 3 ABOX CTOPIH.

YK 691.5

Haszapernko O.M.!, Imenko O.J1.2, Jleprep O.A.3, [I3106a A.JL.4, Jlupanenkos 0.0.3
! kang. TexH. Hayk, nom. HY «3anopi3bka moiTeXHiKa»

2 crapur. BukIL HY «3anopisbka MoMTeXHIKa»

34cryn. rp. BAJI3-112M HY «3amopisbka nomitexHika

Scryn. tp. BAJI-120cn HY «3anopi3bka IoTiTEXHIKa»

OCOBJIMBOCTI OPTAHI3ALIT BY/IIBHUIITBA
IIPY 3BEJIEHI HETJISTHUX BYIBEJIb

[MiampuemMcTBO 3 BHPOOHWITBA LETJSIHUX BHUPOOIB  BIJHOCHTHCS 10
OyniBeNbHOI Taimy3i Ta IMiJCHIIOIOTH TEXHOJIOTIYHY 3HAYYIIICTh pETiOHAILHOT
EKOHOMIKH.

Ierna € HalinaBHIIIUM OyTiBETLHUM MaTepiaioM. Xo4a aX 0 HAIIOTO 4acy
HIMPOKE MOMIMPEHHS Majia y 6araTb0x KpaiHax HeoOmalieHa Lerjia-cupelb, HepiJKo
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3 JI0J]aBaHHAM B TJIMHY Pi3aHOI COJIOMH, 3aCTOCYBaHHS y OYyAiBHUITBI OOIaieHoi
LETJIM TaKOX TEPEryKY€eThCs 3 MIMOOKOT AaBHUHU. Y Haml 4ac moHan 80% yciei
e BUPOONISIOTh IMiJNPHUEMCTBA LUIOPIYHOI [ii, cepel SKHX € BEIHUKI
MeXaHi30BaHi 3aBOJIM, IPOTYKTUBHICTIO MoHaa 200 MIIH. IIT. HA PIK.

PisHOBHAaMKM CHJIIKaTHOI LEIJIM € BalHSHO-IIIAKOBA 1 BaIlHSHO-30JIbHA
reria. BimpisHAOTHECS BOHH Bij 3BHYAHOT CHITIKATHOI LIETIM MEHIIIOIO MIUTHHICTIO
Ta KpallUMH{ TEIUIOI30JALIHNMY BIaCTHBOCTSAMHM. [l iXHBOTO NPHUIOTYBaHHS
3aMiCTh KBapIIOBOTO ITiCKY BUKOPHCTOBYIOTH IIUTAKH a00 30ITy.

OCHOBHUMHM II€XaMHU 3aBOAY € ICTENbHUI L€X, BAITHSIHMI L€X, pEMOHTHO-
MOHT2XHHUI mex. B fKocTi mannBa BHKOPHCTOBYETHCS KOKC, TEIIOTA 3TOPSHHS
sxoro nopiBHIoe 29 MJx/kr (6mm3pKk0 7000 KKa/Kr)

BupoOHHITBO  BamHSHO-30JBHOTO LIETJIM  XapaKTEPH3YETHCS  BIJHOCHO
MPOCTHM TEXHOJIOTIYHMM MPOLIECOM, BUCOKUM piBHEM MeXaHi3allii Ta 4aCTKOBOIO
ABTOMATH3alli€l0, KOMIUICKTHICTIO OOJaJHaHHS, MOXJIMBICTIO BHUKOPHCTaHHS
pI3HMX CHUPOBMHHHMX MaTepiajiB Ta BIAXOJAIB HPOMHUCIOBOCTI. TpuBaicTh
BUPOOHMYOr0 IMKIY B 5-10 pa3iB MeHIIa, a NMUTOMI KalliTajdbHi BKJIaJCHHS,
BUTpaTa NaJMBHO-CHEPIeTUYHUX PECYpCiB, BUTPATH Ha BHPOOHUIITBO OJIUHHMII
npoAyKmii B 1,5—2 pa3u HIKYi MOPIBHAHO 3 aHAIIOTIYHUMH TTOKAa3HUKAaMH po0OoTH 3
BUT'OTOBJICHHS KEPAMIYHOT IICTIIH.

Bimpmricte OyamiBembHHX MaTepiasiiB Mae Oimpmmit 00’€M Ta CepenHio
IIITBHICTD, IO CHPUYMHSIE 3HAYHI BUTPATH Ha IX ITIEPEBE3CHHS BiJ 3aBONY YU
Kap’epy, A€ iX BHTOTOBIIIOTH YU JOOYyBaroTh, Ha OyIiBeNbHHMN MalJaHUYHK.
Bunyck OyxiBenbHHX MarepiaiiB, 30KpeMa BallHSHO-30JbHOI IIETJIMHU, Mae
30UIbIIyBATUCS  TOJIOBHUM YMHOM [UISIXOM  MOJAJBLIOrO  BJIOCKOHAJICHHS
BUPOOHHMIITBA Ha 3aBOJaX, [EPCO30POEHHS 3aBOMIB HOBHUM, CYYaCHUM
00JaJHaHHSAM, BIPOBAKCHHS KOMIUICKCHOI MeEXaHi3amii Ta aBTOMATH3aIlil
BUPOOHMYMX TPOILECIB, MIiJABHUIIEHHS MPOJYKTUBHOCTI Mpalli, BUKOPHCTaHHSI
pe3epBiB.

Bumorn 10  TeXHIYHMX  BIACTUBOCTEH  BAITHAHO-30JIGHOI  IIETJIMHU
3MIHIOIOTHCS 3aJI€XKHO Bif chepr HOro 3acTocyBaHHS, IO 3a3BHMYal BU3HAYAETHCS
OyniBeIbHIMH HOPMaMH, HEOTHAKOBUMH B Pi3HHUX KpaiHax.

MinHiCcTh IPH CTUCKAHHI Ta 3THHAHHI. 3aJISKHO BiJ MEXIi MIITHOCTI Ha CTHUCK
BaITHJIHO-30JbHA IIETJIa MOAUIAIOTE Ha Mapku 25, 50 i 75. Mapka minHOCTI Ha
CTHCHEHHs 25-75 kr/cM?. Mapka MillHOCTi Ha BUTUH 24 Kr/cMm?

Po3wmip BanHSIHO-307pHOTO Herau. Po3mip mermm 250x120x88, 250x120x140
MM Ta OijbIe.

Ob6’emna Bara. BemnumHa 00’€MHOI Barm HaWTOJOBHIMMX OyHiBETHHHUX
MaTepialliB KOJIMBAEThCA Y MIMPOKHUX Meax: Bix 15 (mopucra mmactmaca) go 7850
Kr/mM3 (cranp). XapakTepusyioun o0’€MHY Bary, HEOOXiIHO BKa3yBaTH, JO SKOi
BOJIOTOCTI MaTepiay HaJleKUTh.
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O6’eMHa Bara BamHsHO-307bHOro nernu 1400-1600 kr/mM?, a TIUHSHOTO —
1700 kr/M?, wo pga€ BiUyTHE B3HWKEHHS HABAaHTAKEHHA Ha OyJiBeNbHI
KOHCTPYKLII.

HomiHanbHa Bara BanHsSHO-30JbHOT 1IeTJN 3,3 KT.

Mopo3ocTiiKicTh eriad. Y MiBHIYHUX perioHax MOpPO3OCTIHKICTh LETIH €
mopyd 13 MINHICTIO HaHBaXJIMBIIINM ITOKa3HMUKOM HOTOo JOBroBiuHOCTi. Mapka
HerIMHA 1o Mopo3octiiikocti — F25, F35. Mapka Mopo30CTIHKOCTI T03BOIISE
BUKOPHCTOBYBATH LTIy 33 HAHHIKINX TEMIIEPaTyp, B yMOBaX KpalHbOI MiBHOMI.

BiocrTiiikicTs. Byny4un HeopraHiyHUM MaTepianoM, BiH HE THHE.

TemonpoBigHicTs HerH. TerronpoBiIHICTE — I TIEPEHECeHHS eHeprii, ke
MOXOJUTH BiJ OUTBII HArpiTHX YACTWH TiNa 10 MeHII HarpiTux. Lle BinOyBaeTbes B
pe3ynbTati pyxy TeIla Ta B3aeMOAIl MK HOTro CKiIagoBMMHU YacTHHKamu. [Ipoiec
TEIIONPOBITHOCTI MPHU3BOAUTH J0 PIBHOMIPHOCTI TeMIlepaTypu BChoro Tina. Sk
MPaBUJIO, KUIBKICTh EHEprii, IO Mmiyiara€ IePECHECCHHIO, BU3HAYAETHCS 5K
IIIJTBHICTE  TEIUIOBOTO  IOTOKY, MPOMOPUIHHOMY Tpagi€HTy TeMIepaTypH.
KoeinieHnT Takoi nmponopuiitHocTi Ha3uBaeThCst KO(DIIEHTOM TEIMIIONPOBIJHOCTI.

VYHikanbHa TEIUIONPOBIAHICTh MOBHOTLIOT 1iern cTanoBuTh 0,24 BT/M*K, a B
nerasaHii xiraami — 0,34 Br/m*K.

IinpaicTe mernmu. LinpHICTE BaHAHO-30JIbHOI HeTIH AopiBHIOE — 1400 —
1600 xr/m3.

VYHiKanbHE CHiBBITHOMIEHHS TEIUIONPOBITHOCTI Ta MimHOCTI — 0,24BT/M*K —
M 100-M 125.

VYHikajgbHa MOJIIMBICTh 3BEJEHHS! OYyIb-SKMX OyJiBelb 3 KOHCTPYKLISMH,
Hecyul 1 camoHecyui, 0e3 JOAaTKOBOro yTeruieHHs. Llerna 4y/10Bo MTYKaTypUThCs
i Ma€ BUCOKY 3UEILIIOBAHICTD 13 PO3UMHOM.

SIkicHa 1eria Mae BiANOBIAaTH AEKIJIBKOM OCHOBHUM BUMOTAM:

—Mexa MIIHOCTI TpPU CTUCKaHHI MOBHHHA CTaHOBUTH 125 kr/cm2. Y
JIOKyMEHTax Ha Ueriy Jjitepa M o3Hauae BUIUIsA MinHOCTI. Po3pisHsitors nermy
M25, M50, M75. 3acTocOBYIOTh JJisi KJIAaIKH CTiH OyHIiBelbh 3aBBHIIKHA TPOXHU
OisTBIIIe TPHOX TTOBEPXIB.

— IlinbHICTH BalTHAHO-30JHOIO LIETIH MOBUHHA cTaHOBUTH 1400 Kr/m3.

— MoOpOo30CTIHKICTh Ma€ MMEPEBUITYBATH 15 IHUKITIB.

[lepeBaru BamHSHO-30JIbHOT LETIIH.

— Burpara ymMoBHOrO naymBa Ta enekTpoeHeprii Ha BUPOOHHUIITBO CHITIKATHOT
HETJIM BABIY1 HIDKYA, HIXK KEPaMidHOT;

— MinHICTh CHPITO Ta TOTOBOI MErJIM MOJXKHA ITJBHIIUTH YacCTKOBOIO
3aMiHOI0 KBapIIOBOTO TMICKYy 30JIONUIAKOBMMH BIXOJaMH, BHACIIIOK YOTO
MOKPAIY€E€ThCS TPAHYTOMETPUIHHAMA CKIIA] CYMIIlli;

— OpnepXyBaHMH MaTepiaJl 3 BOJO- Ta MOPO3OCTIHKOCTI TIEpeBepIIye
3BUYallHy CHIIIKATHY IerJly, Ma€ MEeHIII 3HAa4YeHHs BOJOMNOIJIMHAHHS Ta
BOJIONIPOHUKHOCTI, KpAIllMi TOBapHHUI BUIJISI;
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—3acTOCyBaHHS JI03BOJISIE 3MCHIIUTH TOBIIUHY 30BHIIIHIX cTiH Ha 20%, a
Mmacy — Ha 40% 1 iCTOTHO CKOPOTHTH BUTPATH TEIJIa Ha OTaleHHs Oy1iBelb.

3omn ta umtakn TEC € edexTHBHOIO CHPOBMHOIO JUIi BUTOTOBJICHHS
CHJIIKaTHOI IIeTJIH, 30JIbHOT KepaMiky, MiHEpaIbHOI BaTH, CKJIa.

ExoHOMiuHa e]eKTHUBHICTh MOPUCTUX 30JI00€TOHIB OOyMOBJICHA 3aMiHOIO
30JI0I0 TiCKy, 3MeHHIeHHsM Yy 1,2-1,5 pa3u BHUTpaTH BamHIHOTO B’SKYYOTO
MOPIBHAHO 3 BalMHJHO-TIIMAHMM Ta CKOPOYSHHAM NPHONM3HO B 2 pasH
KalliTATbHIX BKJIAJCHb Ha BHIOOYTOK Ta MepepoOKy BUXiTHOI CHPOBUHH.

VY BUpOOHHUITBI IIHOTO MaTepiay 30im Ta muiakd TEC BUKOPHCTOBYIOTBCS K
KOMIIOHEHT B’SDKydoro a0o 3aloBHIOBada. Y MEPIIOMY BHIAAKy BUTpaTa 301U
nmocsrae 500 xr ma 1 THC. mT mermw, y apyromy — 1,5-3.5 1. OnTEManbHe
CHIBBITHOIICHHSI BallHa Ta 30JIM Yy CKJIaJi B’SDKYYOTO 3aJIeKUTh BiJl aKTHBHOCTI
30/, BMICTY B BalHI AaKTUBHOTO OKCHAY KaJbllilo, KpPYINHOCTI Ta
IPaHyJIOMETPUYHOTO CKJIaJy IICKY Ta IHIIMX TEXHOJIOTIUYHMX (aKTOpiB i MOXKe
KOJIMBATHUCA y IIMPOKOMY Jiara3oHi. [Ipu BBejeHH] BYTiIbHOT 3011 BUTpaTa BallHa
3HmKkyeThes Ha 10-50%, a crmaniesi 3omu 3 Bmictom (CaO + MgO) mo 40-50%
MOJKYTh MOBHICTIO 3aMIHHTH BallHO CHJIIKATHOI MacH. 30Jia y BalHSHO-30JIbHOMY
B’SDKY4OMY € HE TUIBKM aKTHBHOIO KPEMHE3EMHCTOIO J00aBKOIO, ajle TaKOX
copusie TacTudikamii cymimi Ta migBUImeHH B 1,3—1,5 pa3su MimHOCTI cHpITio,
IO OCOONMBO BAXIMBO JUIA 3a0e3NeUeHHs HOpPManbHOi pPOOOTH aBTOMATiB-
ykinagadiB. EQexTHBHICTS BBECHHS 30JIH IiJBUILYETHCS 31 3pOCTAHHSIM ITHTOMOT
MOBEPXHI BaNHIHO-30JIFHOTO B’sDKydoro. Ilpm mpoMy B 3071bHOMY KOMIIOHEHTI
CUJTIKATHOI [IETJIH MOBUHHO MIiCTUTHCS HE Oubiie 3-5% maabHOTO, 10 HE 3ropijo,
i He MeHIe 10% oruiaBieHUX YaCTHHOK.

JIO1iIbHO BUKOPUCTOBYBATH 30JIM Ta NIJIAKH aHTPALUTOBOTO BYTULIS, B SIKMX
BMICT HE3ropiJIoro najmea cTaHoBUTh 15-20%. OcHOBHa Maca HE3ropijioro manuea
MICTUTBCS BCEPEAMHI YaCTHHOK aMop(i30BaHOrO TJIMHUCTOTO PEYOBHHH,
OIUIaBJICHOTO 30BHI. BMICT 3aCKJIEHMX YaCTUHOK B aHTPALIUTOBUX 30J1aX CTAHOBHUTH
60-80% 3a Macoro.

BanusHo-kpemHe3eMHa B’SDkKyda |y  BHUPOOHMITBI  CHIIIKaTHOI  LeTJH
OTPUMYIOTH CIUIBHUM TTIOMEIOM KOMOBOI HEralleHoi BalHa i3 3071010 1 KBapLOBUM
nickom. Cymaphwuii BmicT aktuBHEX CaO ta MgO y B spxydomy — 30-40%, muroma
noBepxHs — 4000 — 5000 cm2/r, 3anumok Ha cuti Ne 02 — He 6inbie 2%.

MinHIiCTh CHPLIO Ta TOTOBOI LETNIMHM MOXHA ITJBHIIUTH YacTKOBOIO
3aMiHOI0 KBapIOBOTO ICKY 30JIOIIIAKOBUMH BiAXOJaMH, B pE3yJbTaTi dYOTo
MOKPAIYEThCS TPAHYJIOMETPUYHUN cKkiax cywmimmn. [lpum 3aMiHi  CHITIKATHUX
cymimax 20-30% KBapIioBOro MmicKy 30JI010 MIlHICTh CUPIIIO TMiABHUIY€E€ThCsS Ha 30—
40%, 3amapeHux 3paskiB — Ha 60-80%. EdexTuBHa Tako)X YacTKoBa 3aMiHa
KBapIIOBOTO MICKy MOAPiOHEHNM /10 He OibIIe 5 MM MaJMBHUM [IUIAKOM.

IIpu 3amini 3omoro monan 30% KBapLOBOTO MiCKy MOJXKJIMBE HOTipIIEHHS
(opMyBaIbHUX BJIACTMBOCTEH CyMilli B pe3yjbTaTi 3alydeHHsS HOBITPS B
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JICIIEPCHY BaIHSHO-30JbHY Macy IpH (OpMyBaHHI Ta pO3IIApOBYBaHHI CHPIIIO.
Taki mpecu CTBOPIOIOTH JBOCTOPOHHE 3aCTOCYBaHHS 3yCWib, L0 3abe3neuye
MOAOBXKEHHUH yac npecyBaHHsA. ONTUMAaJIBHUI BMICT 30JM Ta LUIAKy B CHIIIKaTHIN
CyMIIIi 3aJeXKHUTh BiJl 3¢PHOBOTO CKJaqy Ta crocoOy (hopMyBaHHS, 3pOCTAOUH 3
MOJIyJIEM KPYITHOCTI Ta IIMKJIOM ITPEeCyBaHHSI.

Ha mpecax mBocTopoHHBOI mii 31 30UTBPIIEHWM NHKIOM Ta IiJIBHIICHUM
THUCKOM TIPH NIPECyBaHHI MOKHa (pOPMYBaTH CIIIKaTHI MacH i3 BMICTOM 30IIH JI0
50%, a mmaky — no 35%. Cymapuuii BMicT akTuBHEX CaO Tta MgO y cummikartHii
Maci Mae craHoBUTH 6—8%, BoJOTicTh—6—10%. BHCOKOKAIBIIEBI Ta KUCHI 30JIH,
IO MICTATh 3HAYHY KiIBKICTh BUIBPHOTO OKCHAY KaJNbIlif0, IOBUHHI IONEPEIHBO
TaCHTHUCS TAPOI0 IIJ THCKOM. 30JH, IO HE MICTATh BUTPHHUH OKCHI KaNbIIO,
raciHHs He MOTpeOyIOTh, ale NpU 3MIIIYBaHHI 3 BallHOM IIOBHHHI IiJIaBaTHCS
3BUYAHHOMY CHUJIOCYBaHHIO.

CunikaTHa Uersia 3 100aBkaMHM 301 1 NAJMBHUAX IUIAKIB TBEpIHE B
aBTOKJIaBaX IIpU TUCKy HacuueHoi mapu 0,8-1,6 MIla. Butpumka, 1o
peKoMeHAy€eThes, — 4—8 4. OnepKyBaHHIA MaTepian 1Mo BOJO— i MOPO30CTIHKOCTI
MepEBEPIIyE 3BUYANHY CHIIIKATHY LTIy, Ma€ MEHII 3HAYCHHS BOJOIOTTIMHAHHS 1
BOJIONIPOHUKHOCTI, KPAIlUil TOBAPHUH BUIIIA.

[lepeBaroro meryiy i3 30JOCHIIKATHOI CYMIIli ONTHMAaJbHOTO CKIAAy €
HIDKYa, HIK y 3BHYaifHOTO, cepemHs miibHiCTh (1700-1800 xr/m3 mpotu 1900—
2000 xr/m). BuxopucroBytoun 301 TEC, oTpruMaHO HOPHCTY CHIIIKATHY HETIYy 3
TaKMMHU BJIACTHBOCTAMH: HIUIbHICTIO 1250-1400 kr/m; minmictio 10-17,5 MlIla,
nopuctictio 27-28%, MoposocriiikicTio 15-35 numkimiB. 3acTocyBaHHS J03BOJISIE
3MEHILIUTH TOBUIMHY 30BHIIIHIX cTiH Ha 20, a Macy—Ha 40% i iCTOTHO CKOPOTUTH
BUTpATY TeIlJIa Ha ONalieHHs OyIiBeIb.

YK 69.001.5

Haszapenko O.M.!, SIkimmos }0.B.2, Tepemyxk €.A.%, Kym O.A.#, Uynkos O.B.°
1.2 kang. TexH. HayK, gou. HY «3anopi3bka MOmTeXHiKa»

34crym. rp. BAJI-122Mm HY «3anopisbka momiTexHika

Scryn. tp. BAJI-110cn HY «3anopisbka IoJTiTeXHIKa»

JIO OCOBJMBOCTEM OPTAHIBAIIIL BY IIBEJIBHOI'O
BUPOBHUIITBA

[MigmpueMcTBa MO0 BUPOOHULTBY Tra300€TOHHHMX BHPOOIB, BITHOCATHCS 0
OyniBenbHOI Tamy3i Ta TiJICHIIOIOTH COILajbHY 3HAYYNIiCTh pEriOHALHOT
EKOHOMIKH.

AKTyanmpHICTP Ta300€TOHy B MOMEHT TOCTpOi HecTadi KOWTIB Yy
3a0yZIOBHUKIB 3pOCiia TOMY, IIO HOTO 3aCTOCYBaHHsS HaidacTilie € €IuHUM
Croco0OM CYTTEBO CKOPOTHUTH BUTpPATH Ha BCiX eramax OymiBHHITBA. Y TOMY
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YHCII SIK 1 HA TIOYaTKOBOMY eTari Oy/iBHUITBA — OONAIITYBaHHI (YHIAMEHTIB, TaK
1 Ha eTari 3BEJICHHS CTiH Ta X MOJANBIIOMY 03700JICHHIO.

Leit matepian Mae HHM3bKMH KOE(DILIEHT TEIUIONPOBIAHOCTI, HU3BKE
BOJIOTIOTJIMHAHHS, BUCOKI 3BYKOI30JISILIHHI XapaKTEPUCTUKH, TOCTATHIO MIIHICTb 1
MOPO30CTIHKICTh, MAPONPOHUKHUY 1 He roprounii. [I1roc 10 1bOro — abCcoNMOTHA
€KOJIOTIYHA YHUCTOTa OJIOKIB 3 Ta300eTOHY, IOPIBHIHHA Xi0a 0 3 IePEBOM.

Bixe crOromHi criocTepiraeThesi CyTTEBE 30UTBIICHHS YaCTKH BUKOPHUCTAHHS
ABTOKJIAaBHOTO Ta300€TOHY 3a PaxXyHOK CKOPOYCHHS MPOJAXIB iHIIHMX MOIIUPEHUX
MaTepialliB, TAKHUX SK LIeTJia, MiHOOETOH, 1 IMIIIaKOOETOH.

Hapasi ykpaiHCBKMII pPHHOK CTiHOBHX MaTepialliB Opi€HTOBaHWII Ha
BUKOPUCTAHHS HOBHX TEXHOJIOTi BHPOOHHMIITBA Ta OYIiBHHIITBA, BIIPOBAKCHHS
Cy4YacHHMX TEXHOJIOTiH Ta MaTepiaiiB Ha 3aMiHy TPaAMIIHHUM, 3MEHIIEHHS YaCTKU
IMIIOPTHOTO Tra300€TOHY Ha PHMHKY Ta 3allyCK HOBHX 3aBOJIB 3 BHPOOHHIITBA
Cy4YacHHMX Hi3/proBaTHX OeToHiB. BUKOpHCTaHHS Ta300€TOHY NPH3BOAUTH JO
3HAYHOT'O IiJBHIICHHS MMPOJYKTUBHOCTI Mpalli, ONTHMI3allii BUTPAT i CKOPOUEHHS
TEpMiHiB Oy liBHULITBA.

dynkuioHanekHa cxema 1 rpagik BUPOOHHYOTO MpPOLECY, SIKMW IOBHHEH
3a0e3MeUnTH HEe3aJCKHUH i, MPH HEOOXITHOCTi, MOCTITOBHHNA PyX 3aBOACHKHX
TPaHCHOPTHUX 3acO0iB BIAMOBIAHO IO BHPOOHHYOTO MPOIECY, € OCHOBOKO LIS
pO3poOKH KOMITOHYBaHHs OymdiBedb 3aBOAY. TepUTOpis 3aBOAY IMOMUIAETHCS Ha
YOTHPH 30HU: NIEPEA3aBOJICHKY, BHPOOHHUY, TOMOMDKHY Ta CKJIA/ICHKY.

ITicok abo rinc moxaeThest 0 KyJIbOBOTO MIIMHA IT0IaBAIbHUMH KOHBEEPAMH,
JIe TOJPIOHIOETHCS 10 HEOOXiTHOrO po3Mipy. 3BiATH mimfana abo rincosa
CYCIIEH3isl CaMOIUIMBOM CTiKae B MPUSIMKH, @ IOTIM HEPEKayyeThCsl HACOCAMHU 0
[IJJAMOHAKOITMYYBayiB. AJIIOMIHIEBHI MOPOIIOK BBOJUTHCS B JUCIEPryIOYUi
OyHKep, HAOBHEHHUI BOJIOIO, /i€ 32 JOIIOMOTOI0 MIIIaJIKH CTBOPIOETHCS CYCIIEH31s
AJIIOMIHIEBOT'O TIOPOLIKY Y BOJII.

LlemMeHT i BalTHO HAJXOTh y KUBHJIbHI OYHKEpH J103aMH, a 3 HUX 3MilllyBay
nepioxuanoi mii. [llmam i3 nurambaceiiHiB mepekady€eThCs B 3MIITyBad IMepiouaHOL
Iii. AJFOMiHI€EBA CyCIIeH3is HAOXOAUTh y 3MIMIyBad MEepiogudHOI Aii. HATXOAUTH
JI030BaHO B 3MilIyBad. Y 3MiIIyBadi BHUXIAHAH Marepiaj IMEpeMIIIyeTbCs IO
OTpPHUMaHHS OJJHOPIAHOI MacH, MOTIM BHJIMBAETHCS B MIArOTOBIICHY opmy. Popma
npsIMy€ Ha IUISTHKY pPO3JIMBY, A€ CTOiTh, MOKM B 3MilIyBadi He Oyae TroToBa /0
PO3JIMBY CyMilI.

KanTtyBanpHHI KpaH NepeHocuTs GOpMy Ha IUISHKY mo3piBaHHsA. Ha mimstHii
JIO3piBaHHS, CBXKa CYMIIl TBEpJHE J0 CTaHy MIIIHOTO «3elieHOro» MacuBy. Komun
«3EJICHUI» MacHB 3aTBepAi€ Uil 0OpOOKU Ta MOPi3KH, BiH BHHOCUTHCS 3 JI03PiBa€E
CEKI[il Ha TPaHCIIOPTEp i BCTAHOBIIOETHCS HA TPAHCHOPTHHUHN Bi30K JIiHII pi3aHHS.
Kpan 3’eqnye mnardopmy 3 kopmycoMm GopMH i1 ToJae ixX 0 CTOMY JUIsl MacTuia
hopm.
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Bizok miHii pi3aHHS HEPEHOCUTH OJIOK Ha IiatopMy dYepe3 pi3HI eTamu
pi3aHHS Ta KOHTYpHOI 00po0OKku. [Ipyruil TpaHCIIOPTYBaJbHUI Bi30K 3aiiMae micue
i MEXaHI3MOM TIONEPEYHOr0 PO3MWIY 1 TepeMiliae pi3albHy IIaThopMmy 3
BiZ[pi3aHMM MacuBOM Ha KpaH-rutatdopmy. [linlioMHa pama pyxae Onok nami i
3YHNHMHUTHCS BIAMOBITHO A0 MIMPUHK OJOKY JUIS BUPI3KM HACTYHHOTO 3aXOIUICHHSI.
[Ipouec posnuity 3aBepIICHO.

PemmiTyacti pemnTke yKIamalOThCS Ha KOJICHUHA Bi30K 3a IOIIOMOTOIO
OaraTo(yHKIIOHAJIFHOTO KpaHa 1 JOCTAaBIIIOTHCS 1O aBTOKJIAaBa 3a JOMOMOTOIO
OaraToyHKIIOHAJFHOTO KOHBeepa. B aBTOKIaBax BHKOPHCTOBYETHCS IMapa Iij
tickoMm 1,3 MIla nBiui Ha HeHB A 0OPOOKH PEIIiTOK, SIKi MOTIM IepeIaloThCs Ha
JIOTIOMI>KHI KOHBEEPH, ITOKM BOHH HE OyIyTh BHBAaHTAKEHI PO3BAaHTaXyBaJIbHUM
KPaHOM.

Brioku COpPTYyIOThCS 1 mMepenaroThcs Ha IaKyBajbHY JIHIIO, ¢ BOHU
YKJIQIAIOTHCSL Ha ACPEB’sIHI MiJJIOHH, YIAKOBYIOTHCS 1 TPAHCIIOPTYIOTHCS JI0 MicList
30epiraHHs 3a JOMOMOTOK HaBaHTaXXyBadya. BupoOHuYa OyIiBiis BKIIOYAE B ceOe
CKJIJICBKI TIPUMIIIEHHs IJ1sl 30epiraHHs MmicKy Ta Tincy Juisi poOOTH B 3UMOBHUX
YMOBax, a caM 3aBOjI TpaIlfo€ 3a 0e3BiIXOMHOI TeXHOJOri€. KOHTpob sKOCTI
CHPOBHHHM, CyMiImled 1 TOTOBOi TPOAyKmii 3mIifiCHIOEThcS B JabopaTopii,
PO3TaIIoBaHii y BHPOOHHIOMY KOPITYCi.

VYnpaBniaHg po0OOTOI0 3aBOAY TMPOBAAWUTHCS —oOleparopaMu 3 KabiH
ynpaBimiHHA. OCHOBHIMH €JIEMEHTAMH CTAaJeBOTO Kapkacy BUpOOHWYOI OymiBIi,
IO CIpHiMae € IUIOCKI MOMNEepedHi paMy, YTBOPEHI KOJOHAMHU Ta PUTEISAMH —
KpokBsiHUMHU (epmamu. [lonepeuHa pama crpuiiMae HaBaHTaXEHHs BiJ Macu
MOKPHUTTS, CHII'Y, KpaHiB, CTiH, BITpY 1 3a0e3redye »KOpPCTKiCTh OyniBii B
HonepevyHoMy HanpsMKy. [10310B)KHs paMa BKITFOUAE OJIUH MO3J0BXKHIHN psijl KOJIOH
y MeXax TeMIepaTypHOro OJOKY, IPOTOHHM, MiJCTPONMWIbHI KOHCTPYKIIT, 3B’3KH
(periTyacri 1 y BUMIISI PO3MIPOK O KOJIOHAX) 1 MiAKPAHOBI OaJIKH.

[Mo3noBxHI pamu 3a0e3ME4yIOTh YKOPCTKICTh OYAiBII B IO3MOBXKHBOMY
HaINpsMKy i CIpUHMalOTh HaBaHTa)KEHHS BiJl O37I0BXKHBOTO TAIIbMYBAHHS KPaHiB 1
BITpY, IO i€ Ha Topeus OyxmiBii. Pamu OyniBenp y MO3MOBKHBOMY HAINPSIMKY
00’€THYIOTBCS MiXK COOOI0 TIOBEPXOM JKOPCTKHM Yy CBOIll IUIONIMHI IHCKOM
MOKPUTTS, YTBOPSHHUM 3B’ sI3KaMH TI0 BEPXHIX 1 HIKHIX MMosicax GepMm.

V 1iif poOOTI pO3TIAAAETHCS PO3PAXYHOK IPOCTOPOBOI MOJIEII OJTHOTO OIIOKY
Oyniii B ocsix 1-6/A—/] (nasni po3paxyHKoBa MoJielb) 3a opmystoro (1):

L=L1+L2+13+14 =18+18+18+18=72m €))

Hecyda cucrema Oyziii obnagHaHa OMOPHAMH MOCTOBHUMH €IIEKTPUIHUMH
KpaHaMH, III0 CHUPAIOTHCS Ha PO3pi3Hi Oanku miakpaHoBi. KoMmoHyBaHHS KapKacy
BU3HAYAETHCS TEXHOJOTIYHUMHU Ta AapXIiTeKTYpHUMH BUMOTaMH, yMOBaMH
excruryartarii OymiBii, KIIMaTHYHUMH YMOBaMH, THIIaMH Ta MaTepialaMu
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OTOPO/KYBAJIBHUX Ta HECYYMX KOHCTPYKLIHM Ta iH. 1 Oysia BU3HaYeHa 3aMOBHUKOM
Y BUTJISII TEXHOJOTIYHUX KPECIICHb.

OnHONOBEPXOBI MPOMMCIOBI OYIBII BigPI3HAIOTBECSA BiX TPOMAaJCHKUX
OyniBenb BEIMKMMH pPO3MipaMu IPUMILIEHb, OE30IOPHHM JaXOM 1 KpPaHOBHM
obnannanHsaM. Hecyunit kapkac npomMucioBoi Oy[iBili ITOBUHEH MaTH BHCOKY
MIPOCTOPOBY JKOPCTKICTH, MO0 BUTPUMYBATH 3HAYHI HABAHTA)KCHHS Bill HECYUHX
€JIEMEHTIB J]axy i KpaHOBOTO OOJIaTHAHHS.

HajlimommpeHimuM THTIOM Kapkacy € OaraTompoiiTHi OyIiBimi 3 paMHAM
KapKacoM i MOCTOBIMH KpaHamu. KoloHHM i pepMH yTBOPIOIOTH TUIOCKI MOTIEPEdHi
pamMu 3i cTajeBUMH ab0 3ami300€TOHHUMH €JIeMEHTaMH, BCTAaHOBJICHHMH Ha
Bifcrani 6...12 M oxuH Bix oxgHoro. IIpomiT HopiBHIOE HOBXHMHI Oanku abo Gpepmu,
a TOTIEPEYHi paMH CIMPAIOThCA Ha IMIJAKPAHOBI OajIKH, pHUrelli CTIHOBHX KapKaciB,
MPOTOHH MOKPIBJI Ta JXTapi.

Jnst cTIHKOCTI Ta MPOCTOPOBOT KOPCTKOCTI KapKacy OyniBii 10 mosciB ¢pepm
Ta MDK KOJIOHAMH TPHKPIIUTIOIOTH CTalieBl BEPTUKANbHI 15 Ta TOpU3OHTAJIBHI
3B’s3ku. Hecyui kapkacu OyniBenb BHCOTOMO 10 18M mpu Kpoiri KoJioH 6 1 12M i
nponboTax 6, 12, 18 i 24m y OinbuiocTi BUMNAAKIB BHKOHYIOTH 13 30ipHHX
3aTi300eTOHHNX KOHCTPYKIiH abo 31 3MIMIaHUX KOHCTPYKLIH: KOIOHH —
3aIi300eTOHHI, (hepMH TOKPUTTIB — CTaJICBI.

Ha nminsami (3axBartii), e BEAyThCSI MOHTaXXHI POOOTH, HE IOITYCKAETHCS
BUKOHAHHS 1HITUX poOiT Ta mepeOdyBaHHA CTOPOHHIX OCi0.

I[lpu 3BeneHHI OMHOCEKUIHHMX YACTHH OYHiBIi  CEpeIHBOCOPTHOTO
MPOKATHOTO CTaHy OJHOYAaCHE BUKOHAHHS MOHTXHHMX Ta IHIIMX OyaAiBeNbHHX
poOIT Ha pI3HHX MOBepxax (sApycax) MOMYCKAEThCSA 3a HASBHOCTI MK HHUMH
HafaiiiHnX (OOrpyHTOBaHMX BINMOBIAHUM pO3PaxXyHKOM Ha Jil0  yJIapHHX
HaBaHTaXXCHb) MIDKIOBEPXOBHUX IEPEKPUTTIB 3a MHCHMOBHUM DPO3MOPSIKCHHIO
TOJIOBHOTO IH)KEHepa Micis 3/IHCHEHHs 3axOfiB, L0 3abe3neduyroTh Oe3nedHe
MPOBEACHHS POOIT, Ta 3a YMOBH mepeOyBaHHS Oe3MocepenHbo Ha MICIi poOiT
CHemiaJbHO TPH3HAYCHUX OCi0, BIAMOBIHaIbHUX 3a Oe3ledHe BHUPOOHUIITBO
MOHTa)XYy Ta MEepEeMIllleHHs BaHTa)XiB KpaHaMH, a TAKOX 32 3AIHCHEHHsS KOHTPOJIIO
32 BUKOHAHHSIM KpaHIBHUKOM, CTPONAJIGHUKOM 1 CHUTHAJBHUKOM BHPOOHHYHMX
IHCTPYKIIii 3 OXOPOHU IIPAIli.

CrporyBaHHS ~ KOHCTPYKLIH  TPOBAaIUTHCS  BaHTa)KO3aXOIUTIOBAILHUMH
3aco0amu, 110 3aI0BOJLHAIOTE BUMoraMm I.1. 7.4.4, 7.4.5 JIbH 12—-03 i TakuMmu, 1110
3a0e3MeuyoTh MOMJIMBICTH  AWCTAHLIHHOTO PO3CTPOIYBaHHA 3 PoOOYOro
TOPHU30HTY B BHIIQJIKaX, KOJU BHUCOTA JI0 3aMKY BaHTa)K03aXOILIIOBAJILHOTO 3aC00Y
nepesumrye 2 M. He pomyckaerbes miepeOyBaHHS JIIOJIeH Ha  e€IEMEHTax
KOHCTPYKIIH IiJ 9ac IXHBOTO MiTHOMY YU MTEPEMIIIeHHS.

ITig wac mepepB y poOOTi HE IOIMYyCKAETHCS 3AIMIIATH IiTHATI €IEMEHTH
KOHCTPYKIi# Ta 00JIagHaHHS Ha Basi.

100



Po3uanku 111 TAMYacoBOrO 3aKpiIUIEHHS! KOHCTPYKIIH, 110 MOHTYIOTECS, SIK
NPaBWIO TPHUKPIIUIIOIOTE 0 HaaidHMX omop ((pyHAAaMEHTIB, SKOpIB 1 T.IL.).
KinbkicTe po3uaniok, iX Marepiand Ta Tmepepi3, CIOCOOM HATATY Ta Micus
3aKpilJICHHS] BCTAHOBJIEHI NIPOCKTOM BHKOHaHHs poOiT. Po3uanku posramosani 3a
MeXaMy TabapuTiB pyXy TpaHCIOPTy Ta OyZdiBenbHUX MamuH. Po3uanku He
CTOCYIOTBCSI TOCTPUX KYTiB iHIIUX KOHCTPYKLiX. IlepernHaHHA PO3YaJIOK Y MICITIX
3ITKHEHHS iX 3 eNeMEHTaMH IHIINX KOHCTPYKIIH JOMYCKA€ThCs JIHIIE ITiCIA
MePEeBIPKH MIITHOCTI Ta CTIMKOCTI ITMX €JEeMEHTIB IiJ BIUIMBOM 3yCHJIb BiJ
PO3YaIIOK.

YK 624.078.48

Hasapenko O.M.!, Imenxo O.J1.2, Tpomun €.I'.3, Jlomosanpskuii C.1.*
! kann. Texu. Hayk, gon. HY «3anopisbka mosiTexHikay

2 crapw. Buki. HY «3anopisbka nosiTexHika

34cryn. rp. BAJI-112m HY «3anopisbka nonitexHika»

EKOHOMIYHICTh TEXHOJIOI'Ti MOHTAXKY CEH/JIBIY TAHEJIEA

[IBuAKICTE MOHTaXXY CCHIBIY MAHENCH, CKOHOMisS CHPOBHHHOTO PECypcCy,
€MHICTb TPY/ZIOBHUTPAT Ta KOMIIAKTHICTh BUPOOHHIITBA IPUMYIIYE 33yMaTHCS PO
HEOOXIHICTh BIPOBAKCHHS HOBUX TEXHOJIOTIH.

BymiBHHIITBO IIBHAKOMOHTOBaHMX OyIWHKIB Ta IHOHX CHOPYH 3
BUKOPUCTAHHSIM CCHIBIU-TIAHENEH, a TaKoX oONaImTyBaHHs (yTeIUleHHs) (acamiB
BE/IETHCS 32 JJONIOMOTor0 po6odoi gokyMmeHTanii. OtHa 3 000B’SI3KOBHX CKJIaJOBUX
MaKeTy KpecJIeHb — TaK 3BaHa PO3KJIaaKa ceHBiu-maHenei. OCHOBHE ITPU3HAYCHHS
— «Bi3yami3yBaTm» CXeMy MOHTaXy CEHIBIU-TIaHEJEW IOeNeMEHTHO — i3
3a3Ha4YEHHSIM PO3TalllyBaHHS KOYKHOTO €JIEMEHTA.

Bazoro a1 CTBOpEHHS PO3KIIaJKK CeHABIY-NaHesel € KpecieHHs: Mapok KM
i AP, siki 000B’I3KOBO BUKOHYIOTHCS IIPH TIPOEKTYBaHHI Oy/b-sik0i OyniBii (B pasi
PEKOHCTPYKIIIT iCHYI04OT0 00’€KTa — € Y BIACHHKA).

BerynHi  JOKyMeHTH HEOOXigHI Juisi TOro, LI00 OTpUMAaTH JAeTallbHY
iHpOpMaIlit0 PO BCi KOHCTPYKTUBHI OCOOJIMBOCTI (hacaJHUX CTiH: TEOMETPUYHHX
po3Mipax, HasBHOCTI BIKOHHHX, IBEPHHX a00O IHIIMX INPOPi3iB, OCOOJMBHX 3MiH
3aJIMIIWIINCS IEBHUX YaCTHH 1 T.1I.

[Monanponii KpOK — Y3TO/PKEHHS NPUHLMIIOBHX IO3HUIINH: ONTHMAIBEHOTO
BUJTy IPO(]IIIIO, TOBIIMHH 1 IHIIMX T€OMETPUYHUX PO3MIpiB CeH/IBIU-TIaHeNeH 1 T.]I.,
HicIsl YOoro MOXHA MOYMHATH BHKOHYBaTH Oe3NocepesHbO po3Kiajaky. Bona
MePECITiye IBi OCHOBHI METH:

MiHiMi3y€e BUTpaTy MaTepiajiiB (BUTpaTH Ha OyIiBHUIITBO);

Bi3yamizye posTamryBaHHA (pOOHWTH omepamii MOHTaXy 3pO3yMiTUMM)
CeH/IBIY-TTaHeNel — i3 3a3HaUYEHHSIM BY3JIiB IPUMUKAHHS, 3aXICHUX EIEMEHTIB;
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Poskiiazka ceHnBiu-maHeneil TMOBMHHAa BUKOHYBaTHCS — JIOCBIIYEHHMH
(axiBIsIMU, SIKI 3HAIOTH, SIK PO3TAIIYBATH MaHei TAKMM YHHOM, 1100 3a0e3neynTi
JIETKUH 1 3p03yMUNIMIT MOHTaX JUIS HiAPSJHMKIB, YHHKAIOYH NPU LIOMY 3alBUX
BUTpAT Marepiasy 4epe3 pi3Hy AOBXKHHY, LIMPHHY, Micls 3’eqHaHHS Tomo. Ha
OCHOBI CXEMH pO3TalllyBaHHs MaHeJeil TaKOXK CTBOPIOETHCS IJIaH OpraHizalii pooit
i cnennikaris, sKa JOIOMarae po3paxyBaTH KOIMITOPUC OYAiBHAIITBA 1 BU3HAYUTH
MapKyBaHHA Ta KUIBKICTh TaHeJeH 1 JOMOMDKHHX MaTrepiaiiB, HEOOXiTHUX I
MOHTaXYy.

CTiHOBI KOHCTPYKIIii MOXYyTh OTPHMAaTH BHTOJY Bill HOBITHBOI OynmiBEIbHOT
TEXHOJIOTII il Ha3BOI «3aMOK», SKa JO3BOJIIE CKOPOTHTH 4ac OymiBHHUITBA i
MOHTaXXy, 30epiraloum mpu IIbOMY BHCOKY TEIUIOIIPOBITHICTH, TEIUIONEpenady,
MeXaHiYHYy MIIHICTb 1 CTaOlIBHICTS.

KoHcTpykuist cTiHOBUX meHenel i3 3aMkoM Secret-Fix:

3aMOK CHeLialbHO PO3pOOJCHUI IS 30BHIIIHBOTO TOPH30HTAIHHOTO
MOHTaXy, € TIOJAJIBIIUM PO3BUTKOM cTiHOBOro 3amky Z-Lock, omHouyacHO
3a0e3neuyroud Bi3yaJbHUH e(eKT BiZCyTHOCTI 30BHIIIHIX KpIiIUIEHb, HEOOXiTHHUN
JUISL TIPECTHIKHUX TMpoekTiB. KpimieHHs naHeni OO Kapkaca BHKOHYEThCS 13
3aCTOCYBaHHAM CIENiAIFHOTO MMPOMIKHOTO €IeMEHTa, 3a0e31euyodn aOCoMIOTHIN
BCETNOTOAHUHN 3aXHUCT 32 BIICYTHOCTI HACKPi3HOTO KPiIUICHHS.

KoncTpykuis mokpiBenbHUX maHese i3 3aMkoM Roof-Lock:

Roof-Lock — exoHOMiWHE pioIeHHS TOKPIBEIBHOI CHCTEMH, TaKOX €
po3ButkoM 3’emHaHHA Z-Lock. [TokpiBenpHi mMaHem — e MOKPUTTS MPUBAOIHMBOTO
30BHIIIHROTO BHUIJISILY 3CEPEAMHU Ta 30BHI OymiBii. danbieBe 3’€IHAHHS CTHKIB
3a0e3nevye THYYKICTh Ta T'€PMETHYHICTh ITaHeJl NpU Mepenajax TeMmIepaTyp.
3aMOK MOJe JIOZIATKOBO FepMETU3YBaTHCh JI0 BCTaHOBIEHH:. [IokpiBenbHa MaHelb
3a aHAJOTIEI0 JI0 CTIHOBMX MOJXE IOKPHBATUCS JOJATKOBUMH JEKOPATHBHUMHU
esleMeHTaMu. Moske OyTH BUKOpHCTaHA CUCTEMa MOTAWHOTO KPiIUIeHHs 00JITaMH.

KoncTpykuis mokpiBensHUX naHenel i3 3amkoM Econodeck Concealed Fix:

Econodeck Concealed Fix sk i Secret-Fix — nHactynmHa po3poOka
MOKPIBEIBHOTO 3aMKy. SIK 1 BiAMOBINHUI CTIHOBHI 3aMOK, BiH MPU3HAYCHUH YIS
MPECTIDKHUX TPOEKTIB, IO MOTPEeOYIOTH BIACYTHOCTI BHANMHUX CIICMCHTIB
KpIIUICHHS, a TaHeIsIM TOKPHUTTS BiH HAJla€ MOBHY TePMETHYHICTH Ta i30JIALIIO.
JonatkoBuil eleMeHT KpiluleHHS 3a0e3rnedye HaJiifHe 3’€IHAHHS MaHeNeH, IIo
3abe3revye MillHICTb 1 TOYHICTh MOHTAXY.

TexHi4HI XapaKTePUCTUKN METAITy

SIK KOMIUIEKTYI04i MaTepianu Uil BUpPOOHMIITBA TTaHETIeH BUKOPHCTOBYETHCS
XOJIOTHOKAaTaHa, rapsiaeOIMHKOBaHa 3 000X OOKiB TOHKOJHCTOBA CTah TOBIIUHOIO
0,4 — 0,6 MM 3 momiMepHHM TOKPHUTTSIM, BupoOHuITBa kommanii CORUS
(Benmukobpuranis) Ta MYRIAD (®panmis), 0 BUTOTOBISETHCS 33 CTaHAApTaAMH
skocti EN10 169-1 Ta EN10 169-2.

Buan nokputTiB MeTaneBux 00KIagoK
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3axucHI TONIMEpHI TOKPUTTS METajeBHX OOKIamoK (ImojiecTep, Imypai,
PVDF) HamawTh CCHIBIY-TIAHENSM BHCOKI CKCIUTyaTalliiiHi Ta CIIOKHBYI
BJIaCTHBOCTI, a pI3HOMAHITHICTh KOJIPHHMX pillleHb NpUBAOIMBUHA 30BHILIHIN
BUTJISAL.

1. Toniectep (momiedipHa eMallb) € OJHUM i3 HANMOMMPEHIIINX TOTIMEPIiB
Ha PHUHKY MONIMEPHHX HOKPHTTIB JUIA CTaleBOTO OIMHKOBaHOTO mmcTa. Lle
BITHOCHO HENOpOTHI Marepiai, KW MiAXOMUTH VIS OYyIb-SKHUX KIIMaTHIHUX
nosciB. [lomiecTep cTilikuii M0 MeXaHIYHHMX Ta aTMOC(epHHX BIUTHBIB. OIHAK,
TOBIIUHA TOKPUTTA CTaHOBHUTH 25-30 MKM, i TOMy CTIMKICTh IO MEXaHIYHOTO
BIUTUBY HE BHCOKA.

2. Ilypan me HOBHI TONIMEPHOTO HOKPHUTTS HA IMOJIypEeTaHOBi OCHOBI,
moau¢ikoBanuii nomiaminom. el marepian mae xopomry XiMiuHY CTIiHKICTB,
BUTPUMY€E COHSYHE BHUIIPOMIHIOBAHHS, BHUCOKI TeMIepaTypd Ta BelWKi JOOOBI
nepemnagu Temieparyp. ToBIuMHa TOKpUTTS ckiaamgae 50 Mkm. lle moxpurts
IUIACTUYHO, TOMY JIETKO 00pOOJISIETHCS SIK TP MPOQUIIOBaHHI, TaK 1 P MOHTAXI.
Moro miacTHYHICTh rapaHTYeThCS HABITH 3a HU3BKMX Temmepatyp. Ilypan mae
IIOBKOBUCTO-MATOBY CTPYKTYPHY IOBEPXHIO.

3. PVDF (PVF2 nonisiningudropum) me MaTepiai, mo ckiagaeTbes Ha 80%
nomiBiHingTopuay i Ha 20% akpwiny. IlomimepHe MiIHE MOKPUTTS, BUTPHUMYE
Mopo3 1o —60 °C i He BTpadae CBOIX BIACTHBOCTEW mpu Temmeparypi +120 °C.
Haii6inpin crifikuit 10 yneTpadiosieTOBOr0 BUIPOMIHIOBAHHS, IO MPaKTHYHO HE
BUI[BITa€, Ma€ TapHUN OMUCK. Y MOPIBHAHHI 3 IHIINMH MOKPHUTTAMH € HAHOUTBII
JIOPOTUM, Ma€ BHCOKY CTIMKICTh JO arpecCHBHHMX CEpPENOBHII 1 IO MEXaHIYHHX
MOIIKO/KEHb.

Minepanbna Bata ROCKWOOL BUKOpHUCTOBYETHCS SIK  YTEIUTIOBAY,
CTBOpPEHA Ha OCHOBI I'ipChKHUX 0a3aJIbTOBUX TOPiJ, 3aBASKH HU3bKOMY KOe(DilliEHTY
TEIJIONPOBIHOCTI Ta HU3bKOMY ITOKa3HUKY BOJIOIOIJIMHAHHS HA/NAE CEPICUHHKY
MaHesi BUCOKI Ta cTabibHI TEIuIoi30004i BIacTUBOCTi. OCHOBHOIO BIIACTHBICTIO
MiHEepaNbHOI BAaTH, IO BiApi3HsE ii BiJ 1HIINX TEIUIO3ONAMIHHUX MaTepialiB, €
HETOPIOYICTh Y TO€IHAHHI 3 BHUCOKOIO TEIUIO- Ta 3BYKOI30JIOIOYOIO CTIHKICTIO,
EKOJIOTIYHICTIO Ta JIETKICTI0O BHMKOHaHHA MoHTaxy. Cdepa 3acTocyBaHHS
MiHEepaJIbHOI BaTH MOCTIHHO PO3MIMPIOETHCS: TEIUIOI3OMAIIS ISl TOTY)KHUX
€HEePreTUYHUX Ta KPIOTeHHUX YCTaHOBOK, 3BYKOI30JISIIis.

[inononictuposr SWISSPOR (EPS). ITnnut niHOMONICTHPONBHI € IUIMTaMu
TEII0130JI11i1, BATOTOBJIEHUMH 31 CIIIHEHOTO CTUPOIY Ta MPHU3HAYCHI Hacammepes
JUTST 1307111111 cTiH. Hu3bka TeTUIonpoBiHICTh, Majia MIIbHICTh, BUCOKA MEXaHIuYHA
MIITHICTB 1 JJOBrOBIYHICTh T03BOJISIIOTh BUKOPHCTOBYBATH HOTO SIK aJIbTEPHATHBHUI
MaTepian A CepAeYHHMKA CEHMBIY MaHene. Y mporeci TOpiHHS MHOMOIICTHPOIT
BUAIISE BOAY Ta BYTJICKHCIMHA Ta3, 1 3a BiACYTHOCTI KOHTaKTy 3 BiAKPUTHM
MOIyM’sIM HE MIATpUMYE TOpiHHA. [liHOMONICTHPON HE TIrpOCKOMIYHUIM,
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MapoNPOHUKHICTB HOTO Jy’ke HU3bKa, OCHOBHE HOT0 NMpHU3HAYEHHS — 3aCTOCYBaHHS
Ha 00’ €KTax XOJIOAWIFHOT TPOMHCIIOBOCTI.

Texniune oOciyroByBaHHs nanesei. [licis 3aBeplIeHHs] MOHTaXXy BHIAJIUTH
3aXMCHY IUIIBKY 3 TOBEpXOHb IaHEeNeH Ta HallUIbHHUKIB. YCi MeTajeBi THpCY
NOBUHHI OYyTH BHAQNEHI 3 IOBEpXHI MaHeJeH, a TaKoX 3 TOPH30HTAIBHHX
MOBEPXOHp HAIIIIBHUKIB (0COOMMBO IOKONBHUX). OOCIYyroByBaHHS CTIHOBHX
nma"eneir (Qacaxm Oymimi). IlepeBipky Ta oOcmyroByBaHHS (acamy OymiBmi
PEKOMEHAYETHCS IIPOBOANTH HE PifIlle HiXK OIHH pa3 Ha piK.

[Ipu mepeBipmi ciix: ounmaté Qacan Bix Opymy, OO0 HAKOIMNYHUBCS, MHUTH
HOT0 BOJOMIPOBITHOIO BOAOIO 3BEPXY BHHU3 M’ KOO HIITKOIO. [lomkomkeHHS Ha
tdacami cmim ycyBaTH Bimpa3dy miciud iX TOsSBH abo BHABICHHSA B Takii
nociigoBHocti. OOciyroBye maneni NOkputTs. [lepeBipky Ta 00CIyroByBaHHS
MOKPIBJI OyIiBJII PEKOMEHAY€EThCS MMPOBOAUTH HE PiAlIe HiX OAWH pa3 Ha pik. [1ig
Yac MepeBipKU CIigye: BUAAINTH OpyA, W0 CKym4uBcs Ouls moryimOJieHs Ta
OTBOpIB; 3pOOMTH 3aTsHKKy T'BUHTIB, J€ 1€ MNOTPIOHO; OYUCTUTU JPEHAKHI
CJIEMEHTH Ha TMOKpIBI; TEPEBIPUTH CTIYHI KaHAIWA. YIIKO/DKCHHS, MO0 € B
MOKPIBJIi, MOBUHHI YCYHYTHCh HETallHO IICIs 1X MOSBH a00 BHSIBICHHS TaKUM JKe
YHHOM, SIK y BHIIAJKY 31 CTIHOBUMH MaHEIISIMH.

YK 621.311

XKsan B.J1.!, I'pebenrok I.M.?

! kang. TexH. Hayk, mpod. HY «3anopisbka momirexHika»
2ctyn. rp. BAI-112m HY «3anopisbka HOIiTeXHIKa»

AHAJII3 AKTYAJIBHUX HIJVISAXIB ECEKTUBHOI'O BUKOPUCTAHHA
EHEPTETHUKU JUIAA T'POMAJICBKUX BYAIBEJIb

[Morut Ha eHeproeeKTHBHOCTI MOB’si3aHa 3 POCTOM IiH HA EHEPreTH4HI
pecypcd, a TakoX Maldil BIZCOTOK BHKOPHUCTAHHS aJbTEPHATUBHHUX JDKEPEI
eHeprii. [IpomoHyeThCsl 3pOOMTH OIVIAA MOMJIMBHX [UISXIB  ITiABHIICHHS
EHEeProe()eKTUBHOCTI TPOMAJCHKHX Ta JKUTIOBHX OyiBElIb OCHOBYIOYHCH Ha
€BPOIEUCHKOMY JOCIII TS TIOJAIBIIIOT0 PO3BUTKY eHEProe(hEeKTUBHOI KpalHH.

JuBns4nrce Ha TONIT CHOTOACHHS, INUTAHHS BITHOBJICHHSA KpaiHu Oyne
MaKCUMAaJbHO aKTyaJbHHM IPOTATOM IOI0 NECATWITTA. B YKpaiHi rpoMaackki
OYIMHKH CTaHOBIISTH IIEBHY YAaCTHHY B 0araTboX MicTax, aye OUTBIIICTh 3 HUX HE
BiJINIOBIZIAFOTh YMHHUM CTaHIapTaM €Heproe()eKTUBHOCTI Ta Tertonocrayanus. e
HE JIMIIC MPU3BOJUTH N0 30UIBIICHHS BHTPAT HA CHEPrOHOCIT AJS BiATIOBITHUX
opraHisarii, aixe if Ma€ HETaTUBHI €KOJIOT19HI HACIIIIKH.

Jns BupimenHs mniei mpoOiemu B YKpaiHi Oyno BHPOBaKEHO HHU3KY
3aX0/IiB, CHPMOBAHUX HA IiABHIICHHA €HEProe(eKTUBHOCTI KUTIOBUX OYIMHKIB.
OpHak BaKJIMBO OLHUTH €(EeKTHUBHICTh IUX 3aXOJiB Ta BH3HAYUTH cepH, SKi
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noTpeOyIoTh BAOCKOHAJCHHS. HeoOXifHO 30cepequTy yBary came Ha pealbHHX
MPaKTHKaX eHepro30epeKeHHs Y BEJIMKUX IPOMaJICKUX OyJUHKaX B YKpaiHi.

OcTaHHI  JECATWIITTA  TEepeBaXkHA  KUIbKICTH  OyniBenb  OYIyIOTh
eHeproe()eKTUBHUMH, ajne OyniBmi, SIKI CKJIaJaroTh OCHOBHHMU JKUTIOBUIT (OHJ
Oymu 30ynmoBanHi B 50-80X pokax MMHYJIOTO CTONITTS 1 MAaloThb JyXe Maiy
eHeproeeKTHUBHOCTI, TaK SIK B Ti YaCH BApTICTh Ha CHEPTeTHUHI pecypcu Oymna B
Kpal Masa i3-3a IIbOTO TIOTIUTY Ha eHeproeeKTHBHOCTI He Oyio. TakuM 4uHOM,
BUBYCHHS JpaiiBepiB ab0 pymIiiB MigBUIIECHHS €HEPrOe(PEKTUBHOCTI € aKTyaIbHIM
HanpsM OyIiBHUITBA.

BenTtmneoBaHi (acamy cTaioTh BCe OUTBII MOMYJISAPHAMH I BUKOPUCTAHHS
B TPOMAJICEKUX OyIIBIAX 3aBASKH CBOIM YHCICHHUM IlepeBaraM. BeHTwmiboBaHHH
(acag — 1e NBOCTIHHA KOHCTPYKIlS 3 MOBITPSHUM IPOIIAPKOM MiXK 30BHIIIHIM
mapoM i ImapoM yremoBaya. lleil 3a30p 703BOJsIE TOBITPIO LUPKYJIOBATH,
3aro0irarouyy HaKONMWYEHHIO BOJIOTH 1 3HMXKYIOYM PH3MK IMOSBU IBUI Ta IHIIUX
npobuiem. [IponoHyeTbest 3acTocyBati eHeproe(eKTHBHI BEHTWIBbOBaHI (acaiu,
1110 MAIOTh Psijl epeBar nepex X IHIIMMH BapiaHTaMH, a came:

— HU3bKa BapTiCTh;

— JIETKHH Ta MIBUIKANA MOHTaX YCiX eleMeHTiB (dacany;

— JIeTKa 3aMiHa eJIEMEHTIB KOTpi OyIyTh YIIKOKEHI PH eKCILTyaTarii;

— poO0Ty MOXXYTh BUKOHYBATH MPAI[iBHUKH 3 HU3HKOIO KBaJi(iKaIli€o;

— MIXOANUTH [T OUTBIIOCTI BUMIAAKIB POPMYBaHHIO TAPHOTO EKCTEP €Y.

Xoua BeHTWIBOBaHI (acamu MalOTh Pl IepeBar, TaKUX sK MiABUIICHHS
eHEepProe()eKTUBHOCTI, 3BYKOI30JISIIis, 3aXUCT BiJ] aTMOC()EPHUX BIUIMBIB i BOJIOTH,
BOHH TaKOX MArOTh JEsKi MOTEHI[IiHI HEIOJIKH, sKi ciif BpaxoByBaTH. OnHIE 3
TOJIOBHUX NpOOJIEM € MOJXJIMBICTh HAKOIHMYEHHS BOJIOTM B IOPOXHHUHI MiX
(hacamom i 1rapom i30J1sii.

Ile moxe crarucs, KO (acaj HENPaBUILHO BCTAHOBJCHUH abo SIKIIO €
gedexkt y BEHTWDILIHHIA CHCTeMi, IO MOXE HPU3BECTH JO YTBOPEHHS
KOHJICHCATY 1 POCTY LBiNi. [HIIUM MOTEHIIHHIM HEJONIKOM € PU3UK MONIHPEHHS
BOTHIO 4Yepe3 MOPOKHHHY, OCOONMBO SIKIIO ISl yTEIUICHHS abo OOJMIFOBaHHS
BUKOPHCTOBYIOTBCS JIETKO3aHMHUCTI MaTepiaiu.

BenTuneoBaHi (acaaym MOXYTh OYyTH JOPOXYMMH B YCTAHOBIN, HDK iHIII
(acamui cuctemu, depe3 MOTpeOy B MONATKOBHX Marepianax i poOouiil cwii.
Hapemri, nu3aliHepcbki Ta €CTETHYHI MOXKJIMBOCTI BEHTWJILOBAHHMX (acajiB
MOXYTh OyTH OOMEXeHi, OCKUIbKH BOHU BHUMAararmTh IEBHOTO MPOCTOPY IS
MOPOXHUHU 1 MOXYTh HE JIO3BOJSITH BHUKOPHUCTOBYBaTH II€BHI JIE€KOpaTHBHI
eneMeHTH abo ocobmuBOCTi. {7 TMOMMpPEHHS BHUKOPWUCTAHHS BEHTHIHOBAHUX
(hacaniB B YkpaiHi He0OXi1HO 3pOOUTH KiJbKa KPOKIB:

IadopmoBanicTe Ta ocira: IlepmmM KpokoM € TiIBHIIEHHS 00i3HAHOCTI Ta
HaBYaHHS apXiTEKTOpPiB, OyAiBENbHUKIB 1 BIACHHKIB HEPYXOMOCTI NP0 TepeBaru
BEHTHIILOBAaHUX (hacalis.
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HopwmatuBu Ta ctanmapti: Ypsig MOXKe 3alpoOBaJiiTH HOPMH 1 CTaHIapTH, SIK1
3a0XOYYIOTh BUKOPHCTaHHS BEHTHIbOBaHUX (hacaiiB y rpomMaiachkux Oymisisx. Lle
MOX€ BKJIIOYAaTH O0OB’S3KOBI CTaHIapTH €HEProe(EKTHBHOCTI JUISI TPOMAJICBKUX
OymiBenmb 1 CTHUMYJIM, TakKi SK TOJATKOBI MiJBCA 1 TPAHTU i BJIACHHUKIB
HEpPYXOMOCTI, SIKI IHBECTYIOTh B eHEProe()EeKTUBHI CHCTEMHU.

OinancyBanHsa: baHku Ta (iHAHCOBI YCTAaHOBHM MOXYThH 3aIllpOTIOHYBaTH
HU3BKOTIPOLIEHTHI KPEOWUTH Ta BapiaHTH (iHAHCYBaHHS M BJIACHUKIB
HEPYXOMOCTI, fIKi XOUyTh IHBECTYBaTH y BEHTHJIILOBaHi (acanu. Lle Moxxe 3podutn
MIOYATKOBY BapTiCTh YCTAHOBKHU OLBII TOCTYITHOO i 3a0XOTHUTH OiIbIIIe BIACHUKIB
HEPYXOMOCTI JIO IepeX0/1y Ha HOBi TEXHOJIOTIi.

[MaptHepcTBO Ta cmiBmparst: [amy3eBi acomiamii, mpodeciini opranizarmii Ta
JIep)KaBHI yCTAaHOBM MOXYTh CIIBIPALIOBATH MAJsl MPOCYBaHHS BHKOPUCTaHHS
BEHTWJIbOBaHUX (acamiB. lle MoXe BKIIOYATH CIJIbHI MapKETHHTOBI KaMIaHii,
JOCJIAHUIIBKI TPOEKTH Ta iHILIaTMBM 3 OOMiHY 3HAHHSAMH JUIS TPUCKOPEHHS
BIPOBAJPKEHHSI LIi€1 TEXHOJIOT].

I'pomanceki OyniBii MalTh BIINOBIIAaTH CTaHAAPTAM EHEProe(eKkTHBHOCTI
OyniBenb, Ui IIOTO MPOMOHYETHCS 3aCTOCYBATH JIOCBIA PillICHHS wLi€l nmpodieMu
3a MPUKIAgoM KpaiH 3axigHoi €Bpomu. [lepexonsun 10 BHCHOBKY, Hamla KpaiHa
Ma€ 3pOOHTH el BEJIMKUH KPOK Yy LbOMY HampsiMi, 100 3HU3UTH BUKOPUCTAHHSI
E€HEPreTUYHUX PEeCypcCiB, KOTPi MOXKHA OyZe BUKOPUCTOBYBATH B iHIINX cepax.

YK 621.317.6

Ianon JI.A.!, XXBan B.J1.2, Isanenko J.C.>

Yeryn. rp. BAJI-122m HY «3anopisbka nosiTexHikay»

2 kaHz. TexH. HayK, npod. HY «3anopisbka momiTexHika»
3acm., acuct. HY «3anopizbka NoIiTeXHiKa»

KOHIENIISI CTBOPEHHS PAMOHIB, BJIN3bKHUX 10 HYJIbOBOI'O
EHEPIOCIIOKUBAHHS SIK MOJIEJIb ITIICJISIBOEHHOI BIJIBY IOBU
YKPAIHU

3a ocTaHHI KiJIbKa JIECATHIITH JIFOJCTBO CTUKAETHCS 3 PSAJOM TII00AIBHUX
npobisieM, cepel SIKMX NHUTaHHA 30epekeHHs eHeprii Ta OOpoTEOM 31 3MIHOIO
KJIIMaTy CTalOTh BCE aKTyaJIbHIMMMHU. OJJHAM i3 HMIJISIXIB X BUPILIEHHS € PO3BUTOK
TEXHOJIOTiM Ta KOHLEMIiH, CIPSMOBAaHWX Ha CTBOPEHHS €HEeproe(eKkTHBHUX Ta
HYJIbOBOCHEPIeTUYHUX paioHiB. Y I[bOMY KOHTEKCTi, KOHILEIIis CTBOPEHHS
paiioHiB, ONU3BKHUX JO HYJIBOBOTO CHEPrOCHOXHMBAHHS, CTae€ Jaefalli OuTbIn
aKTyaJbHOIO Ta BHMAara€ MoAajblIoro nociimkeHHs. Llg xoHuenmis nependavae
BUKOPUCTAHHS BiTHOBJIIOBAHMX JDKEpeNl eHeprii, eHeproe(eKTUBHIX TEXHOJIOTIH
Ta 1HQpPaCTPYKTypH, eHeproz0Oepirarounx pilieHb Ta CY4YaCHHX TEXHOJIOTiH
YOpaBIiHHSA eHepromoTokamu. Peamizamis i€l KOHIENIii MOXe IPHUBECTH [0
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3MEHILIECHHSI CIIOKMBAaHHA EHEprii Ta 3MEHIICHHS HEeraTHBHOTO BIUIMBY Ha
JIOBKIJIJISL.

Croromni mpoOieMa BHCOKOTO €HEpPrOCHOXHBAaHHS B MicTax YKpaiHu
OB’ s13aHa 3 JeKiTbKoMa (pakTopamu:

1. Crapi, HeedexktuBHi OyanHku: barato OyauHKIB B Mictax Ykpainu Oynu
nmoOynoBaHi 0arato pOKiB TOMy 1 HE BIANOBIZalOTh CyYaCHHM CTaHIApTaM
eHeproeeKTHBHOCTI. BOHM He MaloTh i30JAIil, 3acTapiii CHCTEMH OMaJIeHHS,
BEHTWJIALI] Ta KOHAWIIOHYBaHHSA HOBITPS, IO NPHU3BOAWTH O BTPATH TEIUla Ta
301IBIICHAS CIIOKMBAHHS CHEPTII.

2. HenmocraTHiii piBeHs eHeproedeKkTUBHOCTI: BimpmmicTe MicbkHX OyIiBenb
iHppacTpyKTypH (IIKONIH, JTiKapHi, 0(icH, TOPTOBI IEHTPH TOIIO) HE BiAIOBIIAIOTH
Cy4YaCHHM CTaHAapTaM CHEproe(eKTUBHOCTI, M0 MPU3BOAUTH O BTPATH CHEPril
4yepe3 HeJIOJTIKH B CUCTeMax OIajIeHHs, KOHAMIIOHYBaHHS TIOBITPS Ta OCBITJICHHSI.

3. BingcyTtHicTe  peryiroBaHHS: BincyTHICTH  €(DEKTHBHOI  CHCTEMHU
peryJIIOBaHHs CIIOKMBAHHS €Heprii B Micrtax YKpaiHH TakoX € NPHYHHOIO
BUCOKOTO €HEProCIoXKMBaHHsA. bararo OyQWHKIB Ta oOprasizaliii He MaloTh
000B’513K0BOT MOTPEOM B €HEprii, 10 MPU3BOAUTH N0 ii BUTpaTH 03 HaJeKHOTO
KOHTPOIJIIO.

4. BigcyTHICTP KymbTYpH eHeproz0OepeskeHHS: barato MemikaHIB MiCT
YKpaiHM HE MalOThb Yy CBOEMY PO3NOPSIAKY IHSA KyJIbTypH EHEpPro30epeKeHH:.
BoHn 3aymImaroTe CBITIO, €IEKTPONPHIAAW Ta IHINI ENCKTPUYHI NpWIaan
YBIMKHEHMMH 0€3 HaJIC)KHOTO OOTpyHTyBaHHS. Lle NpU3BOANUTE 10 BEIMKUX BUTPAT
eHeprii.

5. 3pocTaHHS €HEProBUTpPAT Ha TPAHCHOPT. PO3BHTOK TpaHCHOPTHOI
iHppacTpyKTypu B MicTax YKpaiHH TakoX NPU3BOJUTH 10 3POCTaHHS BUKHIIB
HIKIUIMBUX PEYOBHH, a TAKOX 30UIbIIYE €HEPrOCIOKUBAHHS HA OCBITIICHHS JIOPIr
Ta iHPPACTPYKTYpH.

BukopucranHsi ~ KOHUeNIHi  CTBOpeHHs  padoHIB 3 HYJIBOBUM
€HEproCIOKMBaHHAM MOXE CTAaTH BAXKJIMBUM KPOKOM Yy HAampsMKy CTaJoro
PO3BUTKY YKpaiHHU ITiC)Is BIHHU Ta BiIOYIOBH. 3aBASKH LIl KOHIEHI MOkHa Oy/ie
3a0e3MeUnTH eHEeproe()eKTUBHY Ta EKOJIOTIYHO YHCTY 3a0ylOBY, IO JO03BOJHTH
3MEHIIMTH BUTPATH HAa KOMYHalbHI IOCIYTM [UISi MEIIKaHLIB Ta 3HU3UTH
HETaTUBHHUH BIUIMB Ha JOBKIMJISL.

OCHOBHI TPUHIMIIN NPOEKTYBaHHS paliOHy 3 HYJbOBOIO EHEPTIEI0
BKJIFOYAOTh!

— EmneproedextuBricTs: PalioH TOBHHEH OyTH CHpPOCKTOBAaHMHA 3
ypaxyBaHHSIM MaKCHMAaJIbHOI eHeproe(eKTUBHOCTI OyInHKIB, iHPPACTPYKTYpH Ta
eHepronocTadanad. lle o3Hauae BHKOPHCTaHHSA BHCOKOSKICHMX MaTepiamiB i
OymiBHMITBA, m00pe i307b0BaHOI OOOJOHKK OYIMHKIB, €(PEKTHBHHUX CHCTEM
OMAJICHHS, OXOJIOJDKEHHS Ta BEHTHJISILII, a TAKOX MaKCHMajbHE BHUKOPHCTAHHS
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BIJIHOBIIIOBAHUX JDKEPEN EHeprii, Takux SK COHsAYHA, BITpOBa Ta reoTepMalibHa
eHeprisi.

— InrerpoBanmii minxix: PailioH mnoBuMHEH OyTH CIPOEKTOBaHWM  SIK
iHTEerpoBaHa cucrteMa, jae OyIuHKH, iHpacTpyKTypa Ta EHEeprornocTadyaHHs
B32EMOJIIIOTh MDK C€O000I0, 1100 MaKCHMMaJbHO 3MEHIIMTH EHEpProBUTpATH Ta
3a0e3meunTH e()eKTUBHY BUKOPUCTAHHS €HEpril.

— BukopucraHHS BiIHOBIIOBaHMX JKepen eHeprii: Paliom moBumHeH OyTn
CIPOEKTOBaHMHN 3 ypaxyBaHHSIM MaKCHMaJIbHOTO BHKOPHCTAHHS BiIHOBITIOBAaHHX
JDKEepeNl eHeprii, TakuxX sK COHAYHA, BITpPOBa Ta TeOTepPMalbHAa EHEpris, Mmo0
3a0e3MeYnTH CTiliKe Ta eKOJIOTIYHO YHCTE €HEePromoCcTaqaHHs.

— Micuese BupoOHHITBO eHeprii: PaiioH moBWHEH OyTH CIIPOEKTOBAaHWH 3
ypaxyBaHHSIM MOXIIHUBOCTI MICIICBOIO BHUPOOHHMIITBA €HEPrii, MO0 3MEHIIUTH
3aJIXKHICTh BiJl 30BHILIHIX JDKEpeNl CHeprorocTadyaHHs Ta 3a0e3NeYlTH CTaliCTh
€HepronocTayaHHs B paiioHi.

— EdexruBne ynpasninas eneprieto: Paiion moBuHeH OyTH CIIPOSKTOBaHUIT 3
ypaxyBaHHsIM €(QEKTHBHOTO YIPAaBIIHHS CHEPTri€l0, BKIIOYAIOUH CHUCTEMHU
MOHITOPUHTY Ta KOHTPOJIO, INO JO3BOJSIE 3MEHIINTH EHEProBUTpPAaTH Ta
3a0€3Me4nTH ONITUMaJIbHE BUKOPHCTaHHS €HEpTii.

— Cramctes Ta epekTHBHICTH: PalioH mOBHMHEH OyTH CIPOCKTOBaHWH 3
ypaxyBaHHSIM CTaJOCTi Ta e()eKTHBHOCTI eHepromocTavyaHHs, o0 3ade3mednTtn
MaKCUMaJIbHy €KOHOMIYHY Ta COLiabHY KOPHUCTH IS MEIIKAHIIIB Ta IHBECTOPIB.

BukopucraHHST BiHOBIIOBAaHHMX JOKEpET CHEPrii € OJHMM 3 KIIOYOBUX
3axOMiB Ul 3MEHILIEHHS] €HeproClIOKMBAaHHS Ta 3HWKEHHS BYIJICLIEBOTO CIiay B
OymiBHULTBI Ta JKUTIIOBOMY CEKTOpi. 30Kpema, COHsIYHAa eHeprisi, BiTep,
reoTepMalibHa Ta TiAPOSHEPTisi MOXYTh CTaTH e()EKTUBHUM JDKEPEIIOM €HEprii st
JKUTIIOBUX PaliOHIB.

BukopucTaHHsl COHSYHMX TaHENEH Ha Jaxax >KUTJIOBHX OyIMHKIB Ta SIK
eJIeMEHTIB 03100eHHs (acagiB Moke OYTH Ba)KIIMBHUM KPOKOM Y PO3BUTKY
eKoJIOTiYHOi Ta eHeproedeKkTHBHOI 3a0ynoBu. IIpym 1IPOMY BaKJIMBO HE TUIBKH
3a0e3MCYUTH CHEPreTHYHY CaMOJOCTaTHICTh OymiBmi, a ¥ 3a0e3medyntd il
€CTeTHYHMI BUIVIAJ Ta BOHMCAHICTh y Michbkuil saHmmadT. Takox MoxHa
BUKOPUCTOBYBATH COHSYHY €HEPTito U1 00IrpiBy BOAM Ta MOBITPs B OyIMHKAX.

OpHUM 13 3aCTOCYBaHb TaKOi KOHIIETIIIi MOKe OyTH BUKOPHUCTaHHS (hacalis 3
COHSYHMX TIaHeJNeH K  eJEeMEeHTY KOHLeNUii padoHIB 3  HyJIbOBHM
eHeprocrnoxuBanHsaM. Lle Moke cTaté epeKTHBHUM pilIeHHSIM I 3a0e3neueHHs
KHUTIOBUX KOMIUIEKCIB Ta iHIIMX Oy[iBeNb €Heprie€ro, OTpUMaHo0 31 coHI. [Ipu
[IOMY 3pOCTa€ HE TIIBKU E€HEepProeeKTHBHICTh, & W CTBOPIOETHCS MOXKIIMBICTH
3HIDKEHHS BapTOCTI EKCIUTyaTallii, 0 € BaKIUBUM (aKTOPOM JUIsI MEIIKAHIIIB Ta
1HBECTOPIB.

BuxopuctanHg COHSYHHX TaHeled Ha (acaai XUTIOBHX OyAiBelTh Mae
KiJIbKa IepeBar 3 Oy 1iBeJIbHOT TOUKH 30py:
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> 3MCHIICHHS CHEPrOBUTPAT HA OMAJICHHS Ta CJICKTPONOCTAYaHHS OYIiBIi,
II0 3MEHIIY€ BapTiCTh eKCIUTyaTarii Oy miBi.

> 30inpmeHHs eHeproe@eKTHBHOCTI OyMiBii 1 MiABUIIEHHS ii €KOJIOTigHOi
YHCTOTH.

> JlokpalieHHs 30BHINIHBOTO BHIJLILYy OymiBii 1 30UIbIneHHSA i
npuBaOINBOCTI.

> [limBUINEHHS CTIHKOCTI (hacamy 0 MOTOJAHUX YMOB Ta BIUIMBY COHSYHHX
MIPOMEHIB.

> MOXJIMBICTh BUKOPUCTAHHS TaHENCH SK eIeMEeHTy An3aiiHy ¢acary, mo
JTO3BOJISIE CTBOPUTH OPUTIHATBLHUIA 30BHIIIHIN BUIIISA Oy TiBIi.

> 301UIbIICHHSI TPOCTOPY U BCTAHOBJICHHS COHAYHMX MaHenei Ha dacai,
IO € BKJIMBUM B MICISAX 3 OOMEKCHUMH IUIOIIAMH I BCTAHOBJICHHS COHSYHUX
Oatapeil Ha maxy.

> 30inblIeHHS TOTEHIaly Uil TeHepauii eJeKTpoeHepril BiJ| COHSYHUX
MaHENEeH.

> 3ale3ledycHHs JOJAaTKOBOTO 3aXWCTy OYHIBII BiJ BIUTUBY 30BHIIIHIX
(hakToOpiB, HANIPUKIIA, BiJl 3a0pyTHEHHS aTMOChEpH.

Xoua BUKOpHCTaHHS (hacaliB 3 COHSTYHUX MaHEICH Mae ACKibKa Iepesar, €
JIesIKi HeJIOJIKH, SIKi HeOOXiTHO BPaXxOBYBATH:

> BapTicTb — BCTaHOBJCHHS (acaly 3 COHIYHUMH MaHEIIMH MOXe OyTh
JIOPOXKYUM 3a CTaHIApTHHUH daca.

> CKJIaIHICTh BCTAHOBJICHHS — BCTAHOBJICHHsI COHSYHUX MaHeseil Ha dacai
MoJke OyTH CKJIQJHIITNM 332 BCTAHOBIICHHS HA J1aXy.

> BuMOr# 10 TEXHIYHOrO OOJagHaHHS — i 30MpaHHs Ta 30epiraHHs
eJIeKTpOoeHepTii HeoOXiTHEe MONaTKOBE OONAJHAHHS, SKE TaKOK MOXKE 301IBIIATH
BapTICTh Ta CKJIAJHICTh BCTAHOBIICHHSI.

> BrumB Ha 30BHIIIHINA BUTIAN OyIiBII — XOYa COHSYHI IMaHENI MOXYThH
JoAaTi Oy[iBJI Cy4acHOTO BHIVISAY, BOHM MOXYThb TaKOXX 3MIHMTH 30BHILIHIN
BUIJISA] OY/IiBII Ta MOPYUINTH il apXITEeKTYPHUH CTHIIb.

> [loTeHIiHUN pU3WK BiJl HETOAW — B pa3i MOIIKOMKCHHA dacamy 3
COHSIYHMMH IIaHEISIMU B PE3yJIbTaTi NPUPOJIHHUX KATAKII3MIB, HAIIPUKIAM, TPamy
abo mTOpMY, MOXKE 3HAJOOMTHCS 3aMiHa TMaHeJei, M0 TaKoX MOXe OyTH
BUTPATHHMM Ta CKJIAJHUM 32 4acOM.

BoxMBaHHS COHSYHMX TMaHENEH € KIIOYOBUM €JIEMEHTOM KOHIIETIIi1 paiioHiB 3
HYJBOBUM eHeprocrnokuBaHHAM. COHSYHI TaHeNdi MOXyTh 3abesnedyBaTH
BUPOOHHUITBO CHEPrii, MO JJ03BOJISIE 3MEHIIUTH 3aJICKHICTh BiJ] TPAaTUIIHHUX
JUKepesl eHeprii, Takmx sK Byrimmsi, Haprta abo raz. OpHak, s Toro, mo0
KOHIIETILIS paiiOHIB 3 HYJIbOBUM €HEPrOCIOKUBaHHAM CTajla yCIIIIHO0, HEOOXiaHI
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TaKOX IHII EJEMEHTH, Taki SIK eHeproe(eKTUBHICTH OyiBeNb, BHKOPHUCTaHHS
CKOJIOTIYHMX MaTepialliB Ta iHII BiTHOBIIOBAaHI JpKepeia eHepril.

JocnikeHHs BKa3yloTh Ha HEOOXITHICTh PO3BUTKY CyYacHUX TEXHOJIOTIH Ta
BIZIHOBIIIOBAHUX JDKepesl eHeprii ais noOyJoBH eHeproedekTHBHOI 1 CTIHKOT
iHppacTpykTypu. 3 MeToro 3a0e3NeyeHHs CHEProHe3aJeKHOCTI Ta 3HIKCHHS
€KOJIOTIYHOTO BIUIMBY Ha JOBKIUII, BAXIJIUBO PO3POOIATH Ta BIPOBAKYBATH
eHeproeeKTHBHI TEXHOJOT1l B OYIIBHUIITBI Ta iHIIIH TaTy3i IPOMHICIOBOCTI.

CrtBOpeHHS paiioHIB, ONM3BKMX [0 HYJBOBOTO EHEPrOCHOXHBAaHHS,
JTO3BOJIMTH HE TUTHPKM 3HAYHO 3MEHIINTHU CIIOKMBAHHSI CHEPTii, aje it 3a0e3meunT
MiABUIICHHS SKOCTI JKUTTS MEIIKaHIIB X paifoHiB. KpiM Toro, Takuii miaxix
CHpPHUSATHME PO3BHUTKY IHHOBAIIMHWX TEXHOJIOTIH Ta CTBOPEHHIO HOBUX POOOUHX
MicCIib.

VYkpaiHa Mae BEJIMKHN TOTEHIiad Yy pPO3BUTKY BiJHOBJIIOBAHHX JKEpeEI
eHeprii, 1110 J03BOJMTh HE TUIBKU 3a0€3IEUUTH CHEPrOHE3aIeKHICTh, alle i CTaTh
JIEPOM Yy PETIOHI 3 MUTaHb EHEProeEKTHBHOCTI Ta CTAJOro po3BuUTKy. OTKe,
peamizamlisi  KOHIENIII CTBOPEHHS  paioHIB, OJNM3BKMX JIO  HYJbOBOI'O
€HEeproCIOoXKUBaHHSA, MOXE CTAaTH OIHUM 3 KIIOYOBUX EJIEMEHTIB MiCIISIBOEHHOT
BiIOyZoBM YKpaiHH Ta ZOMIOMOTTH KpaiHi MepeiTn Ha MUIX CTAJIOTO PO3BUTKY.

YK 692:64

Bboposuk B.B.!, Kamenes O.C.2, Bomok C.B.3

Yeryn. mp. BAJI3-112m HY «3anopisbka nomiTexHika»
2 kanj. TexH. Hayk, qo1. HY «3amopisbka momiTexHika»
3 crapur. Bukn. HY «3anopiszbka momitexHikay

OTJIA A 3ATAJIBHUX IIJIAXIB HIIBUIIEHHSA
EHEPTOE®EKTUBHOCTI J)KUTJIOBUX 3ABY/I0B

EneproedextuBHicTh OyaiBenb BU3HAUa€ThCs OaraTbMa (hakTopamH, 1o, mo-
nepile, MOB’s3aHl 3 KJIIMAaTHYHUMH YMOBaMHM iX PO3TallyBaHHS, a TO-JIpyre, 3
BapTICTIO IMaJIMBHO-CHEPreTUYHHX PECYpPCIB Ta TEIUIO3aXUCHUX BIIACTUBOCTEH
OrOpPO/DKYBAILHUX KOHCTPYKINH. Y paifoHax 3 XOJOAHMM KIIMaTOM Oijbliie
TIOJIOBMHU BiJ| 3arajbHOrO OOCATY TEIJIOBOi €Heprii, sKy CHOXXHBAaE >KUTIOBUI
OyZMHOK y IiepioJ] eKCIUTyaTalii, IpUNajae Ha OINAJICHHS Ta BEHTWIHLi0. A OT,
HalpuKiaj, y KpaiHax €sporeiicbkoro Coio3y, A€ KJIiMar HE € CyBOPHM, PiBEHb
CIIO)KMBAaHHS €Heprii 3pocrae 4Yepe3 MONMUT HE TUIBKM MEIIKaHIIB JKUTIOBUX
OynuHKiB, a i OyniBelb, MO BiHOCATHCA 0 cepu nociayr. e ognum dakropom
MOXE€ CTaTH 3aJIEXKHICTh BiJ IMIOPTY NanuBa JUIi BUPOOJICHHS JIOCTaTHHOTO
obcary eneprii. Takox He CiiJl iTHOpPYBaTH €KOJIOTiYHY CKJIaJIOBY, IO €
HEBi’€MHOI0 YacTUHOI OyAb-KOTO TPOMHCIIOBOTO  TMPOIECy, 30Kpema
OyliBHUIITBA.
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3arajoMm 3a JaHUMH JOCIIKeHb IIOTPEOH B eHEpTii st OyAiBeb CKIaAaloTh
npubnu3no 40% BiJ 3araJpHOTO CBITOBOTO CroKuBaHHs eHeprii [1]. [lo Toro x
30UIbIIEHHS PIBHSA 11 CIIOKMBAaHHS HANPSIMY 3aJICKUTH BiJl 3pOCTaHHS KiJIbKOCTI
HaceseHHs. OTKe, 3MEHILIECHHS CHOXKHMBaHHS eHeprii B OyIiBeIbHOMY CEKTOpi
MOX€ MaTH 3HAYHWIl MO3UTHBHHUH BIUIMB Ha €KOHOMIKY, €KOJIOTIIO Ta COLIaJbHY
coepy Oynp-sKoi nepxaBu. Pe3ympTaTaMul K MiABHUINCHHS €HEProeQeKTHBHOCTI B
OyIiBHHLITBI MOXYTH OyTH:

3MEHIIICHHS CIIO’KUBAHHS €Hepril npu 30epekeHH1 piBHSA KOMQOPTY;

€KOHOMIisI €Heprii Ta rPOIIOBUX KOIITIB,;

MIHIMI3ais MIKIIINBAX BUKUIIB.

Takux pe3ynpTaTiB NparHyTh IOCSITTH 30KpeMa KpaiHW E€BpONEHCHKOTO
Coro3y. BoHu po3po0IisitoTh MpOrpamMu SHEPro30CepeKeHHs, SKi MEPEBHUIINYIOTh
cepenHl TMOKa3HUKM HE JIMIIE B EHeproeeKTUBHOCTI, a ¥ Yy 3axucTi
HaBKOJIMIIHBOTO cepenoBuia. B VYkpaiHi mnuTaHHS eHeproedeKkTUBHOCTI €
aKTyaJIbHUM, OCKIJBKHM KpaiHa TpaIuLidHO 3aJeXHTh BiJ IMIIOPTY ManuBa IJIs
BUpOOHMITBA eHeprii. e 3yMOBHJIO TMOCHJIEHHS yBard 10 PO3BHTKY CTajMX Ta
eHeproe()eKTUBHUX TEXHOJIOTiH, 8 TaKOoXX BIPOBA/DKEHHS IMOJITUKU Ta MPOTpaM,
CIPSIMOBAaHMX Ha CKOPOYEHHS EHEPTOCIOXHMBAHHA Ta CHPHUSHHSI BHUKOPHCTAHHIO
BiTHOBJIIOBaHHX J[KEPEIl CHEPTii.

3a ocraHHi pokM B YKpaiHi Oyno peani3oBaHO KiJbKa IHIIIaTHB,
CTIPSIMOBAHMX Ha Mi/IBUIICHHS CHEProe()EKTUBHOCTI Ta 320X0UEHHS BIPOBAIKCHHS
CTaNMX TexHoJorid. Hampuknan, ypsia 3amo4aTKyBaB HHU3KY T'PAaHTOBHX IPOrpam
Ta (iHAHCOBHX CTHMYJIB Juis Oi3HECYy Ta NpPUBATHUX OCiO, SIKI 1HBECTYIOTh B
eHeproe(eKTHBHI TEXHOJIOTIi, Taki 5K COHAYHI MNaHeNl Ta eHeproe(eKTHBHI
CHCTEMHU ONAaJIeHHS Ta OXOJIO/PKeHHs. KpiMm TOro, NOKIanaroThCs 3yCHILIS st
MIBUILEHHSI €HEProe()eKTUBHOCTI B IPOMAJICBKUX OYyIIBIIAX, TAKHX SIK IIKOJIH Ta
JKapHi, HIISIXOM NPOBEICHHS €Heproay/uTiB Ta BCTaHOBJICHHS
eHeproe()eKTUBHUX CUCTEM OCBITJICHHS Ta OMAJICHHS.

HesBaxaroun Ha 11i 3ycmiuis, B YKpaiHi Bce Ie iCHye 3HAYHHN MPOCTIp IS
MOKpaIleHHs eHeproedekruBHOCTI. barato OyxmiBens i OyAMHKIB y KpaiHi Bce e
obiasHaHi  3acTapiiMMM  Ta Hee(EeKTMBHUMHM CHCTEMaMH OIAJeHHS Ta
OXOJIOJDKEHHS, a cepeJll IHMPOKOI I'POMaJICBKOCTI CHOCTEpIraeTbcsi HEXOCTaTHS
00I3HaHICTH MPO MepeBaru eHeproe()eKTUBHOCTI Ta CTAIOTO JKUTTSL.

OCHOBHMMH WUISIMH CTalOTh CKOPOYEHHS CIOXXMBAaHHS €HEprii, BHKHIB
BYTJIEKHCIIOTO Ta3y Ta 30UIbIIEHHS YaCTKH BiJHOBIIIOBAHOI €HEpril B 3arajlbHOMY
enepretuuHomy Oananci. [lpuknang €C wnacmimyrots Kamama, CILA, Smowis,
I'pysis, Bipmenis ta Kupruscran.

OCHOBHMMH NUISIXaMU MiJBUIICHHS] €HEProe(hEeKTUBHOCTI, IO MiAXOAITh SIK
JUTSL XOJIOJTHOTO, TaK 1 JUIS TETUIOTO KIIiMaTy, MOJKHA Ha3BaTH HACTYITHI:
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* mpaBWiIbHAa Opi€eHTalis OyaAiBIl Ta BUKOPUCTAHHS TEIUIOI30JISLil,
pe3yJbTaToM 4Oro, 3a OIL[IHKaMH BYEHMX YHiBepcureTy mrtatry Men @picca B.A.
ta Paxmrana K., crane nocsaraenns 20% exoHoMmil eneprii [2];

* 130JIALs CTiH Ta J1axy, sfKa BiAirpae Ba)JIMBY POJIb Y 3MEHILICHHI BUTpAT i
HaJX0JUKEHb eHepril, mo Hazgae 1o 20% 30epeeHHs eHepril;

* OararomapoBe CKIIiHHS:

— 3aTEMHEHHS CKJa, SKe HaJa€ JOJATKOBE NMPOTPiBaHHS MOMEIIKaHb, IO €
MIepeBaroio y X0JI0HOMY KIIiMaTi;

— BHKOPHCTaHHS TEXHOJOTil HaHECEHHS CBITJIOBIMOWBAIOYOrO IMapy Ha
CKJISTHI TTOBEPXHI BiKOH a00 CTiH;

*  MOJEpHi3alis enexTponprmiianiB. ToOTO THX, IO BiTHOCATHCA OO Kiacy
BUCOKOE(EKTHBHOTO €HEProCIIOKMBaHH (Y MDKHAPOIHIHM MpakTHL — Kiac A);

* MoJepHi3alis cHcTeMU omnaneHHs. [IpuKiiaaMu € BCTaHOBJICHHS
KOHBEKTOPHUX CHCTEM OMNaleHHA a00 I1HIMBIAyallbHHX TEIUIOBUX MYHKTIB, IO
MOXYTh HagaBaTh 10 30% eKoHOMIi eHeprii;

* BHKODHCTaHHS BIJHOBJIIOBaHMX Ta aJbTEPHATUBHHUX JDKEPEN EHepril,
HATPUKJIIA]], TSIUIOBUX COHSIYHUX CHCTEM, BITPOCHEPTeTHKH [3].

Bei mi 3axomm He TUIBKH pOONATH OyxiBii eHeproeeKTHBHUME, a U
3a0e3MmeuyroTh HeOOXiTHHUI piBeHh KOM(OPTY 3a CTAaHJAPTHUX YMOB Ta MEHIIIHX
BUTpAT TEIUIOBOI €Hepril i BAKOPHCTAaHHS iHIIHX (aJbTepHATUBHIX) BHIIB €HEPTii,
a TepMiH iX OKYIHOCTI 3aJIMIIA€THCS HETPUBAIIHM.
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TMMOTEHIIAJI BIIHOBJIIOBAHOI EHEPTETHKH JIUISI TTOJIINIIEHHS
EKOJIOTTYHOT'O CTAHY MICTA 3ATIOPIKKSI B HICJISIBOCHHUM
MEPIOJ

Bucokoyp6aHnizoBaHi TepuTopii € O0COOJMBO Bpa3MBHMHU 10 MpoOiemM
3a0pyAHeHHS IOBKULIA Ta 3MIiHH KIIMaTy, IO 3YMOBIICHO BEIHKOIO KiJIBKICTIO
HACeJICHHS Ta NPOMHCIOBHX MiANPHUEMCTB, SIKi CIIOKMBAIOTh BEIWYE3HI 00CSITH
eHeprii. Y 1bOMy KOHTEKCTi BiJHOBIIOBaHA €HEpPreTHKa CTa€ Bce OUIBII
aKTyalbHOI0 AK e(QEKTUBHHHA 1 EKOJIOTIYHO YHCTHH crocid 3a0e3neucHHS
E€HEepPreTUYHNX MOTped BHCOKOYPOaHi30BaHUX TEPUTOPIH.

Micto 3amopidoksi — BEIMKHA TPOMHCIOBHH Ta TPaHCIOPTHUI LEHTP
VYxpainu. 3 omHOro OOKy, L€ J1a€ MOXKJIMBOCTI JJISi PO3BUTKY EKOHOMIKHM Ta
3a0e3MeUeHHsI JKUTTEBOTO PIBHSA MICIICBOrO HACEJCHHS, ajie¢ 3 IHIIOIO — BHCOKa
KOHLEHTPALsl TPOMHUCIIOBUX MIiAMPUEMCTB Ta aBTOTPAHCHOPTY MOXE HEraTHBHO
BIUIMBATH HA CKOJOTIYHHUI cTaH MicTa. JIjif OLIHKM TMOJIIIICHHS CKOJOTIYHOTO
CTaHy 3amopiXoKs PO3TIITHEMO 3arajbHUIN MOTEHITIAT BiJHOBIIOBAHOT CHEPICTUKH.

1. Consuna eHepris. 3amopiXOKs Mae JOCTAaTHIM MOTEHINaNm g
BUKODHCTAaHHS COHAYHOI eHeprii. MOHTyBaHHS COHAYHMX Oarapeil Ha gaxax
OymiBemp Ta IHOIMX BUIBHHX IUIOMIAX MOXE JIOIIOMOITH 3a0€3MCYUTH
CIIEKTPOCHEPTi€I0 YacTUHy Micta. KpiM Toro, e 3MEHIIUTH 3alie)KHICTh BiJ
IMIIOPTY €Heprii Ta 3HU3UTH BUKHUIH BYTJIEIIO B aTMOC(EpY.

2. BitpoBa eHepris. Xoda 3anmopixkks HE € THIOBUM MiCIeM Ui BITPOBOL
EHEepreTuKH, € TMEeBHUIl MOTEeHLIal Uil BHKOPUCTaHHS BITPOCHEPreTUUHHX
YCTAaHOBOK Ha oOKoyuisgx Micta. lle Moxke OyTH 0COONMBO BaXKIMBUM JUIst
3a0e3MeueHHs] eJIEKTPOCHEPTIEI0 BiJJIANIEHUX PpaiOHIB MicTa, sSKi MOXYTb OyTH
BIJICIUCHI BiJl IICHTPAII30BaHOT EJICKTPOMEPEKI.

3. T'igpoenepreruka. 3anopixoks po3ranioBane Ha Oepesi [Hinpa, mo npae
MOXIIMBICTh ~ BHKOPHCTOBYBAaTH  rifpoeHepriro. Hapa3i B  Micti gie
TiIpOeNeKTpOCTaHLis, aje Ii MOTeHLiaJl He TIOBHICTIO BHKOPHUCTOBYETHCH.
[NokpameHHs eheKTUBHOCTI Ta MOJICpHi3allisl iCHYI04O01 cTaHIii MOXe 3a0e31eunTH
JIOZIATKOBY €JIEKTPOEHEPTIIo IS MicTa.

4. biomaca. 3amopixcksi € BEJUKHM IEHTPOM CLIBCHKOTOCIOJapChKOTO
BUPOOHMIITBA, IIO Jla€ MOXKJIMBOCTI JUIi BHKOpDHCTaHHS OioMacH sK JpKeperna
eHeprii. = BuxopucraHus  OioMacu  Moxke ~ 3a0€3NEUUTH  EHEPreTHYHY
CaMOJIOCTATHICTh JESIKUX CiTbCHKAX PalOHIB MiCTa, a TAKOX 3MEHIIUTH BUKUIN
MIAPHUKOBUX Ta3iB.
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5. Teorepmanbha eHepris. Y 3amopixoki HE BHUSIBICHO JOCTATHBOTO
NOTEHIaly Ul BHUKOPUCTAaHHS TeoTepMaibHOI eHeprii. OpHaK, MOXKIHMBO
BUKOPHCTOBYBaTH T'€OTEPMAlIbHI HACOCH JUIsS OMNAJICHHS J>XHUTJIOBHX Ta IHIIUX
OymiBeb.

BukopucranHsi 610€HEpreTHKY € IHHOBAIlIHHUM TEXHOJIOTTYHUM PILICHHSM B
KOHTEKCTI OOpoTEOM 31 3MiHOIO KiIiMary Ta 3a0pyOHEHHSM JTOBKiJLIS.
BioenepreTrka BiApi3HAETHCA Bi TPATUIIMHNX JDKEPEN eHepril (TaKuxX SK BYT1/LIA
Ta Ha)Ta) THM, IO BOHA 0a3yeThCcS HA BUKOPHCTaHHI OPTaHIYHUX PECypCiB, sKi €
BiTHOBIIOBAIFHIUMH Ta MOXYTh OYyTH TepepoOiieHI B €Hepriio 0e3 BEeTHUKOTro
BUKHY BYTJIEKHUCIIOTO Tasy.

Kpim Toro, BUKOpHCTaHHS 0i0€HEPTETHKH MOKe OyTH iHHOBALIHIM Y cdepi
CTaJOT0 PO3BUTKY Ta pPETiOHAJIBHOTO PO3BUTKY. TakoX, BHUKOPUCTaHHS
0loeHepreTHKH MOJXKE CTHMYJIIOBATH PO3BHTOK HOBHX TEXHOJIOTIH Ta CTBOPEHHS
HOBHUX po0OOYHX MiCIb y Traily3i BApOOHHITBA Ta IIEpepOOKH Oionanusa.

VY BUNaAKy NiCISBOEHHOI BiOYJOBHM, BUKOPHCTaHHS OioeHeprii Moxke OyTh
0c001BO ¢()eKTUBHKMM B THX BUIIAIKaX, KOJM HasBHA OioMaca, Taka sK JICPEBHHA,
cojoma 4M OiomMaca 3 BIAXOJIIB TOCIONAPCTB, MOXe OyTH BHKOpUCTaHA s
BUpOOHHMITBa eHeprii. KpiM Toro, BCTAaHOBJEHHS CHCTEMH TeIUIOTeHepalii Ha
OCHOBI 0ioMacW MOJKE IOIIOMOITH 3a0e3MeUNTH SHEprifo U TEeIUlo-, Ta30- Ta
BOJIOIIOCTaYaHHsA. Y Pe3yJbTaTi MPOBEACHOTO aHai3y MOXKHA 3pOOHUTH BHCHOBOK,
10 BUKOPHCTaHHA OIOCHEPTeTHKH MAa€ BEJHMKUH HOTEHLiad Ui MOJiMIICHHS
€KOJIOTIYHOTO CTaHy BHCOKOYpOaHi30BaHUX TEPUTOPIiA, 30KpeMa MicTa 3amopizoKs.

OTmxe, pO3BHUTOK «3€JIECHOD» EHEePreTMKM B MICISIBOEHHIM VYkpaiHi €
MEePCIEKTUBHOIO JIIHIEID PO3BUTKY, SKa MOXE CHPHUITH IOKPAIEHHIO CTaHy
HaBKOJIMIIHBOTO CEpEeJIOBHIA 1 3MEHIIEHHIO BIUIMBY Ha Hboro. HeoOXimgHo
NPOJIOBXKYBATH JIOCTIDKEHHS B LIl ramysi, pO3BUBaTH HOBI TEXHOJOTrii Ta
CTBOPIOBATH CIIPUSTIIMBI yMOBH JJIsl PO3BUTKY Olo€HEpreTHKH B Y KpaiHi.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. Eneprernuna crpareris Ykpainu Ha nepiox mo 2035 poky «besmneka,
eHeproe(eKTUBHICTb, KOHKYPEHTHOCHPOMOXHICTh»: Po3nopsmkenns Kabinery
Minictpie  Ykpaiau Big 18 cepmus 2017 p. Ne 605-p Pexum nocrymy:
https://zakon.rada.gov.ua/laws/show/605-2017-%D1%80#n2

2. Taiimaemxo [. AunpTepHaTHBHa eHepreTmka B YKpaiHi: CTaH Ta
HEepCIIEeKTHBH Po3BUTKY. HyKoBi 3amucku 3 ykpaiHCBKOI icTopii. 30ipHUK HAyKOBHX
crareid, (34). 146-151.

3. Beryn C.B. Po3Burok OGioeHepreTuku B YKpaiHi: 3aCTOCYBaHHS JIOCBimy
€C. Eneprernuna ta TexHorenHa Oesneka. Cepis «Hauionanpna Gesmeka». 2020.
Ne 28.C. 1-19
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YK 528.4:629.783

Sximuos 10.B.!, Yynpuna JI.B.2, Mamoxkos K.O.?

12 kann. TexH. Hayk, nou. HY «3anopisbka nosiTexHika»
Scryn. rp. BAJI-122m HY «3anopisbka NomiTexHika»

BUKOPUCTAHHS CYUACHHMX CYITYTHUKOBUX TEXHOJIOTTI B
BYIBHUIITBI

AxtyanbpHicTs npoOnemu. Benuuesny posis 3apa3 HaOyBae HEOOXiTHICTDH
MPUCKOPEHHSI TEPMIHIB Ta IiJBHIICHHS SKOCTI MPOEKTYBaJIbHUX Ta OyAiBENbHHX
poOiT. Y 3B’s3Ky 3 HEOOXiTHICTIO y HEJaleKOMy MalOyTHbOMY MPOBEIEHHS
MacmTabHUX OYyIiBEIFHUX PEMOHTHO-BIIHOBIIOBATHHUX POOIT Ha JCOKYITOBAHUX
TEPUTOPISX.

Merta. BukopucTaHHs CydyaCHHX TEXHOJIOTIH 1 IITyYHHX CYIMYyTHHKIB 3emii
JUTS IIBHJIKOTO Ta SIKICHOTO TIPOBEACHHS TOIOT€0IC3NYHUX BUITyKYBaHb.

Buxknag ocHoBHOTO Matepiamy. HeoOXimHICTE BHKOHAHHSA TOTOTpadigHIX
POOIT BUHHUKAE, SIKIO YHEMOXIIUBJICHO MO HASBHINA JOKYMEHTAIll BUSIBUTH TOYHI
MEXIi, Ta MICTO pO3TalllyBaHHs 3eMeJIbHOT AUISTHKH. JloCHipkeHHs B i raixy3i Mae
BEJIMKE 3HAUYEHHS ISl [I0/IaJIbIIOTO MPOSKTYBaHHs Ta OyAiBHUIITBA.

CyuyacHe GPS-ta GNSS-oOnagHaHHS BXe HE OAMH pIK JIONIOMArae
cepTH(iKOBaHUM IH)KEHEpaM-Te0Je3UCTaM CKIIAAaTH TornorpadiuHi MIaHu 1 KapTy,
MEPEHOCUTH TMPOCKTHI IOJIOKCHHA OyHiBeNb Ta CHOPYHD HA MICIEBICTb,
BCTAHOBJICHHSI BUCOTHHX penepiB i T.n. TOYHICTH Takoro oONamaHaHHS JOCTAaTHS
JUTSL BUPIIICHHS OYyAb-IKHUX 331124 1 U1 Oy IIBHUIITBA TAKOXK.

[ocrifiHmiA PO3BUTOK TeOAC3MYHUX INPHIALIB, BUMAarae po3poOKd OiibIn
TOYHHX, 3PYYHININX Y KOPHUCTYBaHHI Ta o0OpoOIi pe3yibTaTiB BHUMIPIOBaHb
NpWIaliB, TOMY NEPCIEKTHBHUM HANpPsIMOM IX PO3BHTKY € pPO3pOOKa CHCTEM,
NPUHLMI i SKUX 3aCHOBaHHMH Ha BUKOPUCTAHHI CYITYTHUKOBHX TE€XHOJIOTIH.

Jdnst oTpuMaHHs OifbLI TOYHOTO MicClsl pO3TallyBaHHs 00 €KTIB 3eMHIH
MOBEepXHi Oyja CTBOpEHI Ta YMOCKOHAJCHI TIJI00ajabHI HaBiraliifiHi Mepexi 3
BUKOPDHUCTAHHSIM CIICI[ialIbHAX IITYYHUX CYINYTHUKIB 3emii. Y moAajbLiomy,
Maro4M OCTYII 10 CIeHiaiabHOl iHpopMallii, Y Te0Ae3HCTIB 3’ IBUIACh MOXKIUBICTD
3HA4YHO PUCKOPUTH Ta CIPOCTUTH IPOLEC IHKEHEPHUX -BUILIYKYBaHb.

lay3s BukopHcTaHHS B Te0/ie3ii KOCMIYHUX Ta CYIyTHHUKOBUX PO3pOOOK 3a
OCTaHHi# yac 3Ha4HO nommpuiack. CydacHi TEXHOJIOTII JO3BOJISIIOTh BUKOHYBATH
reojie3udHi poOOTH 3 JOCTATHBO BEJIMKOIO TOYHICTIO, IO JAa€ MO>KIUBICTH
HOJIIIITYBATH SKICTh BUKOHAHHS BULIYKYBaHb IPU OYy/[IBHUIITBI.

CyIyTHHKOBI TEXHOJIOTII 3aCTOCOBYIOThCS ISl 3MEHIICHHS OOCSTiB Ta
3HAYHOTO NPHUCKOPEHHS TEMINB BHpIMIEHHS TeoJe3NYHuX 3anady. Ha cworoxHi
HaMOLTBII BilOMa CYITyTHUKOBA pajaioHaBiramiiHi cucrema GPS.
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lonoBHUM npUHLMIIOM Jii BUINEBKa3aHWX CHCTEM HaBirauii € BU3HAYCHHS
JWCTaHLIH Bi aHTEHH npuiiMaya Ha OyiBeJbHOMY MalaH4MKy 10 HaBiraliifHUX
CYIYTHHKIB, IIPH [IbOMY BHSIBJIIETHCS pE3YJIbTaT 3 BEJTMKOIO TOUHICTIO.

CyuacHe OyIiBHHUIITBO Ma€ 0arato 0CoONMBOCTEH, SIKI CHIIBHO YCKJIaTHIOIOTh
reojie3uuHe 3a0e3nevyeHHs OyAIBHUITBA. BHKOpUCTaHHS HOBITHIX METOMAIB 1
TEXHOJIOTiH, IOIIOMaraloTb CKOPOTHTH TPYAOBI BUTPAaTH HPH T'€OJE3HYHHX
poborax. CTBOpeHHS 1 pO3BHTOK OymiBHHIITBA MOXe OyTH IIPOBENCHO 3a
JIOTIOMOTOI0 KJIACHYHHUX METOIB T€0IC3NIHHUX POOIT, 3 CYYaCHUMHU T€0Ie3NTHUMHU
npwiagamu JIprckopeHHs TeXHIYHOTO MpOrpecy HakKiIalae CBil BiZOWTOK Ha Bci
cdepu HayKH 1 BUpoOHHIITBA. ['€0/1e3ia HE MOXKe CTOSITH OCTOPOHB HOBITHIX 3MiH.

BuxopuctanHs  HOBiTHIX  TexHomori, GPS-mpmiimawi, enexTpoHHI
TaXEeOMETPH, JIa3epHI HIBENIPH JIO3BOJIIOTH 3HAYHO TPHUCKOPUTH CTPOKHU
BUKOHAHHS POOIT 31 3HAYHHUM MOJIMIICHHIM SKOCTI KiHIIEBOTO PE3yJIbTaTy, IO
3HAQYHO MiJBUIIYE SKICTh HE TIIBKH OYIBEJIBHOTO IMPOEKTYBaHHS 00 €KTIiB, a i
nporiecy Oy IiBHHUIITBA B IIJIOMY.

YK 69.05:331.45

Mynpunsknii C.0.!, Sximmos 10.B.2, Yeueas M.B.3
Yeryn. rp. BAZI-122m HY «3anopi3bka IOTTEXHIKa

2 kaHJ. TexXH. HayK, gou. HY «3amopi3bka IoITeXHiKa»
3 crapmr. Bukn. HY «3anopizbka momiTexHikay»

IIVNTAHYBAHHS OXOPOHMU ITPAIII TA 3AXOIB IUBIJIBHOI'O
3AXMCTY HA BYJIIBEJIbHOMY MANJAHUYUKY

OcHOBHa MeTa OXOpOHM Ipalli Ha OynAiBEJFHOMY MAaiJaHYMKy MOJATae B
ToMYy, 100 3a0e3neunTr Oe3neKy Ta 3aXHCT 30POB’s JIOAEH, 10 MPAaIoTh Ha
MaiIlaHYMKy, a TaKOX HABKOJMIIHBOTO CepepoBHIIa. J[si MOCSITHEHHS 1i€l METH
noTpiOHO TpuiiMAaTH  BIAMOBIAHI 3aXOAW MO0 3aMOOIraHHS  MOXKJIMBHM
HeOe3eYHUM CUTYallisM Ha Oy/iBeJIbHOMY MaiJaH4YHKY .

OCHOBHI 3aX0/1H, 1[0 TIOTPIOHO BXKHUBATH, BKIIOYAIOTh:

1. IlpoBeneHHs HAaBYaHHS Ta MIATOTOBKU MPAlLliBHUKIB 3 MUTAaHb OE3MEKH Ha
OyniBensHOMY MaiimaHuuky. lle TOBMHHO BKJIIOYaTH O3HAHOMIICHHS 3
npouesypaMyd Ta NpaBHIaMU OE3NEKH, a TaKOX IHCTPYKTaX 3 BUKOPHCTaHHS
CreliaJbHOro 00JIaIHaHHS.

2. 3abe3nedyeHHs HAJICXKHOTO CTaHy Ta (DyHKLIIOHYBaHHS oOOJagHAaHHA Ha
OyniBensHOMY MaijaHuuKy. lle BKIIIOYae mepeBipKy TEXHIKH Ta IHCTPYMEHTIB Ha
BIAMOBIHICTh cTaHAapTaM O€3MeKH, peryjsipHy IUIAHOBY OOCIyroByBaHHS Ta
PEMOHT y pa3i HeoOXiTHOCTI.

3. BcTaHOBICHHS MPOTHIIOKEKHOIT Ta OE3MEKOBOI cHCTEMH Ha Oy 1iBETEHOMY
Maiinanurky. Lle Moke BKIIIOYATH BCTAHOBJICHHS MPOTHUIIOXKEKHOTO OOJaJHAHHS,
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CHCTEMH OIIOBILIEHHS MNpO HeOe3MeKy, 3aXMCHUX Oap’€piB Ta OrOpOXK, SKi
JIOTIOMOXYTh 3MEHIIUTH PU3UK TPABM Ta aBapii.

4. IIpoBeneHHs perysipHUX OMJISIIB Ta ayAuTiB Oe3neku Ha OyniBENLHOMY
Maiinanuuky. Lli ormismu momomararoTh iMeHTH(IKYBATH MOXJIHMBI HeOE3MedHi
CUTyaIllil Ta BXKHMBATH 3aXOJH MIOAO iX 3amoOiranHs. Ayaut Oesneku 3abesredye
OIIHKY e(eKTUBHOCTI 3aXOMiB 3 OE3MEeKH, IO BXHUBAIOTHCS Ha OyHiBEIBHOMY
MalJaHYHKY.

5. 3abe3medyeHHs HAIEKHOTO YIPABIIHHSA BigXoJaMH Ta HeOE3eYHHMHU
pedoBHHAMH Ha OyaiBeIbHOMY MalmaHduKy. Bcei HeOesmedHi pedoBHHH MOBHUHHI
Oyti 30epiraTwcs BIOIOBIZHAM YHHOM Ta OOpOONATHCS y BiAMOBiZHOCTI 3
BUMOTaMH O€3IICKH.

6. BusHadeHHs BiqOBiAaNnbHOCTI 3a Oe3neKy Ha OyJiBeIbHOMY MaiilaHYHKY.
KoseH, xTo nepeOyBae Ha MaiJaH4YMKy, TIOBUHEH OYTH BiJIIOBINAILHUM 32 CBOE
BJacHe Oe3MeyHe MMOBO/DKCHHS, a TaKOXK CIHIBIPALIOBATH 3 IHIIAMH, MI00
3a0e3neunTH Oe3neKy BCiX Ha MalIaHuUKY.

BaxnmBo Takox mam’sTaTH, IO peai3allis 3axO0JiB 3 OXOPOHH Mpalli Ha
OyniBeNbHOMY MaiilaHYMKy IOBHHHa OYTH TOCTiHHOIO Ta cucTeMarnyHor. Lle
JIOTIOMOKE 3alO0IrTH MOXJIMBHM HEOE3MEUYHUM CHTyaIlisiM Ta 3a0e3MeunTH
Oe3neky BCiX, XTO nepedyBae Ha MaliJAHIHKY.

VY pasi BUHUKHEHHS HaJI3BHYAIHOI CHUTYyalii Ha OyIiBEIbHOMY MailaHIUKY,
MPaIiBHUKK Ta iHIII 0cOOM sIKi TepeOyBaloTh Ha MaWJaHYMKY, MOBHHHI HETraiiHO
IISTH BIOMOBITHO IO TUTaHY Ai B pa3i Haa3BHYaWHOI CHUTYyalii Ta iHCTPYKIIii
BiAmoBiganbHuX 0ci0. Hanpukinan, y pa3si nmoxexi Ha OyliBeIbHOMY MaiilaHYHKY,
MPAIiBHUKY OBUHHI BMITH IIBUAKO Ta O€3MEYHO €BaKyIOBAaTHCS 3 MalJaHYMKa Ta
MOBIZIOMHTH PO 1€ BIATOBIIHI CITyKOU.

JonatkoBolo Mipoto Oe3lekn Moxke OyTH MpPOBEJCHHS TpPEHyBaHb Ta
HaBYaHHS NpAIBHUKIB 3 NHTaHb i B pa3l HaJA3BUYAlHUX CHUTyalid Ha
OyaiBenpHOMY MaiiaHunky. Ile m103BONMUTH 3a0e3MeUMTH BHCOKUN piBEHB
MiATOTOBKY NMpAI[iBHUKIB Ta 3MEHIIUTH PU3HK HEOE3MEeKH IJIS JKUTTS Ta 3/10pOB’s
JFO/ICH, SIKi MIPAIOIOTh Ha OyiBETEHOMY MalaHUIHKY.

OpmHUM 3 epeKTHBHUX 3aXOJiB I 3a0e3IedeHHs Oe3NeKH Ha OYiBEIIbHOMY
MalJaHYMKy € BCTaHOBJICHHS CHCTEMHM aBapiiiHOi curHamizamii Ta eBakyamii. Lle
JIO3BOJINTH MIBUAKO Ta e()EKTHBHO pearyBaTH Ha HeOE3IeUHi CUTyallil, HAPUKIIAJI,
Ha TOKeXXy, BUOYX UM IHIIy HaJ3BUYAiiHy CHTyalilo, Ta 3a0e3lne4ynTH Oe3mneKy
MpaIiBHUKIB Ta IiHMMX o0ci0 Ha MaimaHumky. Jlo ckiamy CHUCTEMH aBapilHOL
CUTHAJI3alii MOXYTh BXOJIWUTH JUMOBI JETEKTOPH, TIOXKEXKHI CIHOBilIyBadi,
CHCTEMH aBTOMaTHYHOTO BUMKHEHHS €JIEKTPOIIOCTaYaHHs TOLIO.

Takox 10 CKIaay 3axoiB IHMBUILHOTO 3aXHCTy Ha OyJiBEIbHOMY
MaiJaHYMKy MOXYTb BXOJUTH IIEPEBIPKH TEXHIKH Ta 00JIa/IHAHHS HA MaiilaHYKKY,
3a0e3meueHHsT TOCTymy J0 HaWHEOOXiTHIIOTO MEIUIHOTO OOJIaTHAHHSI, a TaKOX
HaJaHHS IepIIoi JOMOMOTH B pasi morpedu. Jlo IbOro TakoX MOXKe BXOIUTH
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MiATOTOBKA IUIaHIB i B pa3l HaJA3BUYAHMX CHUTyallii Ta BCTAHOBIICHHS
JOJATKOBUX 3aXOXiB Oe3leKn B 3aJeKHOCTI Bijg cnenudiku OyriBeabHOT
IISUIBHOCTI.

Orxe, oxopoHa mpami Ta Oe3neka y HaA3BUYAHUX CHTyallisX Ha
OyniBeNbHOMY MaWJaH4YMKy — II€é KOMIUISKC 3aXOfiB, CIpSIMOBaHHX Ha
3a0e3meueHHsT O€3MEKW MPAIiBHUKIB Ta IHMHX o0ci0, gki mepedyBaloTh Ha
MalilaH4YMKy, a TaKoX Ha 3amoOiraHHs MOXJIMBHX HaJ3BHUYAMHHMX CHUTyaliil Ta
e(eKTHBHY peaklil0 Ha HHUX. J[OTpMMaHHS BCTAHOBIICHUX MpPaBWI OE3MEKH Ta
IUIaHIB Miff y pa3i HaJ3BHYANHHUX CHUTyaliil € BaKJIHMBUM EJIEMEHTOM YCITIIIHOL
pobotu OymiBeTPHOTO MalJaHIMKa Ta 3a0e3MeYeHHsT Oe3MeKH BCiX MpaIliBHUKIB Ta
iHIMAX 0ci0, sIKi mepe0yBaroTh Ha MaliTaHINKY .

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. "Evaluation of Construction Site Safety Performance Using Fuzzy
Comprehensive Evaluation" (A. A. Oladapo, J. L. Xu, A. O. Afolabi, 2017) B
)kypHaii "Journal of Construction Engineering and Management"

2. Cucrema HamifHOCTI Ta Oe3mekd B OyHIBHHLTBI. [H)KEHEpHO-TEXHIUHI
3aX0[U LUBIIBHOTO 3axucTy (IuBUILHOI oboponu): JIBH B.1.2-4-2006. — K.
Minbyn Ykpaiunu, 2006. — 36 ¢

YK 658.5

Kananraes A.J1.', bomok C.B.?

Yeryn. rp. BAI-110 HY «3anopi3bKa MOIITEXHIKa»
2 crapur. BukIL HY «3anopisbka MoTeXHIKa»

ONTUMI3AIIIA OPTAHIBAIIMHUX MO/JIEJIEN ITPOEKTIB
3BEJIEHHA )KUTJIOBUX BYJIIBEJb: 3ATAJIbHUI AHAJII3

3a ocTaHHI poku OyAiBeNbHA Tay3b 3a3HANa 3HAYHHUX 3MiH, IeAani Oinpiie
yBard NPUALIIETECS €(DEeKTHBHOCTI, pEHTa0eIBFHOCTI Ta CTATOCTI.

VY cekTopi KUTIIOBOrO OYAIBHHIITBA ONTHMI3allisl OpraHi3allifHUX Momenel
CTajla KIFOYOBHM TIPIOPUTETOM Ui OyAiBeIbHHX Oprafizamii YKpaiHu, sKi
MParHyTh HOKPAIIUTH Pe3ynbTaTh mpoekTy. OpraxizamiifHa Moens OyiBeIbHOTO
MPOEKTY CTOCYETHCS CTPYKTYpH Ta YNOPABIIHHS MPOEKTHOK KOMaHJOIO,
BKITIOYAIOYH POJIi Ta 000B’SI3KM BIACHHUKA MPOEKTY, MPOEKTYBAIBHUKA, MiAPATHAKA
Ta IHMMX ydYacHWKiB. BuOip BiamoBimHOI opraHizamiifHOi MOzeNi MoOXXe MaTh
3HAaYHU{ BIJIMB HAa BUKOHAHHSA TPOEKTY, BKIIOYAIOYM Taki (akTopH, sIK rpadik
MIPOEKTY, BapTiCTh, SIKiCTh, O€3MeKa Ta CTaliCTh.
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[IponoHyeThCs 3MIHCHATH aHAMI3 ONTHMI3allii OpraHi3alifHIuX MOACICH s
MPOEKTIB JKUTJIOBOrO OYyIIBHHMITBA 3 aKIEHTOM Ha (DakTopH, IO BIUIMBAIOTh Ha
BUOIp BIAMOBITHOT MOJIEN, Ta NepeBark e)eKTUBHOT ONTUMI3allii MOAETI.

Cepen THNOBHMX HaiOUIbIIE BUIUIAIOTHCS KPYIMHONAHEIbHI HKHUTIIOBI
Oynuuku. ['onoBHMMU nepeBaramu Oyiia BiICYTHICTh BEIUKUX 00’€MiB YCTaHOBKH
apMmatypu Ta OeToHyBaHHSI. KOMITOHEHTH NpencTaBIsIM CcOO0I0 3ai300eTOHHI
IUTUTH, SIKI BUTOTOBIINCH Ha 3aBojax. Ha OyniBHMI MailaHUMK JOCTaBIIAIHCS
TOTOBI 3am4acTUHH, KOTpi OyMiBHUKAM 3alWINANOCh JHIIE 3MOHTYBaTH. Y
pe3ynbTati Takoro OyNiBHUIITBA, IPOIYKTHBHICTH Ipai Oyia ay’ke BUCOKOIO.

TexHomoris, 10 BUKOPUCTOBYETHCS B AKX KUTIOBUX OyHiBIISAX, Ma€ CBOI
HENIOJIIKH, TaKi SK MoTpeda y BEHKiil KiITPKOCTI HECYYHX CTiH i TIOTaHa i30JIAIIid,
10 BHMAarae JI0JaTKOBHX JIOCIIJDKEHb 1 3aXOJIB AJs 3MEHIIEHHs BIUMBY. OjHaK
OyziBesbHA rally3b MPOJOBKYE PO3BHUBATUCS 1 BIPOBAKYBaTH HOBI METOIH, TaKi
SK IHHOBalliiHa TEXHOJIOTiS MOBITPSAHO-IUIaByunx OyauHKIB. Ll cuctema Oyna
BUHaiiieHa B SInoHii i mpuBepHyna yBary micis 3emierpycy 2011 poky.

Kommnanis Air Danshin Systems Inc. po3pobuia TexXHOJOTi0, sKa
BUKOPHCTOBYE TIOTY)KHY HOBITPSHY MOIYIIKY, 00 yTpUMyBaTH OyAWHOK Haj
3eMJICIO TMiJ] Jac ceicMiuHOoi moaii. Uy TinuBril TaTYMK BUSABIISIE TI0YATOK ITOIITOBXIB
1 aKTHBY€E TIOBITPSIHUII KOMIpEcOp, SKWH 3a KUIbKa CEKYHJ HANOBHIOE IOIYIIKY,
3MEHIIYIOUH TOMIKO/KEeHHS OynuHKy. Komm 3emmerpyc 3akiHUyeThes, OyIMHOK
TOBEPTAEThCA Ha CBilf ()yHOAMEHT Ha CIICHiaNbHIN pami. 3a Ii€I0 TEXHOJIOTI€I0 B
SAnonii Bxe moOymoBaHo Oinbmie cOTHI OyOWHKIB, B TOMY YHCII JAEsSKi HEBEIUKI
OyniBii, ski Oynmu 3pyifHOBaHI, a MOTIM BiAOYZOBaHI 3a JOINOMOIOI METOIY
NOBITPSHUX ~ TOAYIIOK, [I0 HE  BHMAarae JKOPCTKOrO  3’€JHaHHSA 3
(dyHnameHTOM.IZIe10 CTBOpPEHHSI €JIaCTHYHOTO CaMOBITHOBIIOBAHOIO OETOHHOTO
MPOAYKTY 3alO3WYMId B HPUPOAl. A camMe — y MOPCHKOI MYIIUI, IO MIiCTHUTh
KOMIIJIEKC MiHEpaJiB, 10 BIUIMBAIOTH HA 11 3pOCTaHHS.

Bueni 3 YuiBepcurery Miunrany Bikrop Jli Ta [Hu3u SIH nocraBuinu 3a Mety
CTBOPHUTHU OCTOH, 3aTHUI CAMOCTIHHO «3aTiKOBYBaTH» TPILIMHU, SKi YTBOPUIIHCS,
HaIpHKJIa], BHACIITOK 3emieTpycy. Ilicis Toro, Ik BOHM OCTaTOYHO BH3HAYMIINCS
31 CKJamoM il OCTOHHOI CyMIillli, HOBHH HPOIYKT IMPOIEMOHCTPYBAaB CIIPaBIi
JMBOBIDKHI BIAaCTHBOCTI. [TOKpUBIIMCE BHACTIIOK HaBaHTaKEHHS HA PO3TAT HA 5%
MEpEeXero TPIIIWH, BiH HE TUIHKH CKPIMUB 1X, a i BIIHOBHUB CBOIO MepBicHY (popmy.
3BHuaiiHuii OETOH 3a TakMX BHUIPOOYBaHb NPOCTO poO3jaMaBcs O HA IIMATKH.
BinnoButu cBoro (opMy Ta SKOCTI iHHOBAIiifHOMY OE€TOHY Jgomomarae BOJa.
B3aemonitoui 3 HMM TNPOTATOM JEKUTLKOX JHIB, BOHa BCTYMa€ B pEaKIlilo 3
MiHEpaNbHUMH J00aBKaMH Ta IHIIMMHK CIIONyKaMH, IO MICTAThcd B O€TOHI, a
TAaKOXX 3 BYTJICKUCIUM Tra3oM 3 arMochepu — 1 mpamMu Ha OCTOHHIA IUINTI
3apyOIbOBYIOTECSI KapOOHAaTOM Kaiblifo. Ilpu mpoMy mumTa, M0 BiAHOBUIACS
TAaKUM YHHOM, MPAKTHIHO HIYOT0 HE BTPATUTH Y MIIIHOCTI.
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OnrtumMizallis oprasizaiiiHux MoJeneii HabyBae Bce OUIBIIOTO 3HAYCHHS JIIS
OyniBenpHMX oOpraHizamiii B YkpaiHi, OCOOJMBO B CEKTOpi JKHTIOBOIO
Oy/iBHHUIITBA, 3 METOIO MOKPAIIEHHS Pe3yNbTaTiB npoekTy. OpraHizaniiiHa MoJemnb
Oy/iBENBHOTO MPOEKTY OXOIUIIOE CTPYKTYpy Ta YIPaBIiHHA IPOECKTHOIO
KOMaHJI010, BKJIFOYAIOYH POJIi Ta 000B’SI3KM BIACHUKA IPOEKTY, IPOEKTYBAILHHKA,
MiApSAHUKA Ta IHIIUX YYacHUKIB. Bubip BimmoBigHOI opraHizariitHoi Mozemni Moxe
CYTTEBO BIUTMHYTH Ha BUKOHAHHS IPOEKTY, BKIIFOYAIOYHN TaKi (GakTOpH, sK rpadik
MIPOEKTY, BapTiCTh, SIKICTh, O€31eKa Ta CTIHKICTb.

OpmHnM 3 HaWBaKIMBIMUX (AKTOpIB, SKi CIiJ BpaXxoBYBaTH HpPHU BHOOPI
BIZIIIOBIZHOT OpraHi3amiifHOI MoJelNi, € po3Mip i CKIagHicTh mpoekTy. Hampukman,
MEHIII MPOEKTH MOXXYTh IMOTPeOyBaTH MEHII CKJIAIHUX OpraHi3amiifHUX MOIEIeH,
TOAl SIK OUIBIII MPOGKTH MOXKYTh mNOTpeOyBaTH Outbll  HaxiiiHOT Ta
[CHTPAII30BaHOl CTPYKTYPH YNpPaBIiHHI. BaXJIMBO TaK0XX BpaxOBYBAaTH PIBCHb
CHIBIIpali Ta KOMYHIKalii MK y4YaCHUKaMHU IIPOEKTY, OCKUIbKH e(eKTHBHA
KOMYHIKaI[isl Ta CHIBIIPaLsi MOXYTh CYTTEBO BIUIMHYTH Ha PE3yJbTaTH IPOEKTY.
Kpim TOro, BiAmoBiZHa opradizaimiiiHa MOJE/Ib MOBHHHA BIIIOBIJATH IIUJISIM,
3aBJaHHAM 1 Oa)XaHUM pe3yJbTaraM IIPOEKTY, BKIIIOYAIOYHM ETald PpPO3POOKH,
peamizamii Ta WATPUMKH TIPOEKTy. 3pEIITOr, ONTHMI3alis OpraHi3alliiftHuX
MOZeNIe ANl MPOEKTIB XKHUTIOBOrO OYIIBHHITBA MOXKE MOKPAIIUTH PE3yJbTaTH
NPOCKTY, 3SMECHILIUTH PU3HKH Ta MiABULIUTH 3arajJbHUH YCIIiX MPOCKTY.
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CONSIDERATION OF THE HELICOPTER ROTOR WAKE IN THE
DESIGN OF A BUILDING

The vortex loads generated by a helicopter are a consequence of the
movement of air around the helicopter’s blades. When a helicopter approaches or
flies over a building, the airflow that forms around the blades can interact with the
building and cause vibrations in the structure of the building.

These oscillations can have different frequencies and amplitudes, depending
on the speed and altitude of the helicopter, the shape of the building and its
structure, as well as the characteristics of the helicopter itself, such as its weight,
speed and type of blades.

To reduce the impact of vortex loads, buildings can be designed to
accommodate these loads and reinforced with additional structural elements. These
elements may include strengthening the foundation of the building, installing anti-
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wind shields on the roof of the building, changing the shape and geometry of the
building, and other measures.

However, despite all precautions, vortex loads can have a significant impact
on a building if the building design does not adequately consider these loads or if
the helicopter landing procedure is not correct. Therefore, it is important to strictly
follow the rules and recommendations for the safe operation of helicopters near
buildings and design buildings taking into account vortex loads.

The use of modern computational fluid dynamics (CFD) methods can be
useful in the design of buildings, especially if they are intended for use near
helipads or in areas with a high concentration of helicopter traffic.

Computational fluid dynamics methods make it possible to simulate the
movement of air around a building and evaluate the effect of vortex loads on the
building structure. These techniques can be used to identify critical points on a
building that are most exposed to eddy loads and also to pre-determine the
reinforcement measures that may be required to protect the building from these
loads. One example of such methods is the numerical solution of the Navier-Stokes
equations, which can be applied to simulate the movement of air around a building
and estimate eddy loads.

Another example is the finite element method, which can be used to model
the mechanical behavior of a building when subjected to vortex loads.

However, it should be noted that the use of modern CFD methods can be
expensive and require specialized knowledge and skills to apply them. In addition,
the results of calculations may have limited accuracy and require additional checks
and tests on mock-ups or full-scale models of buildings.

Thus, the use of modern methods of computational aerodynamics can be
useful in the design of buildings, but should be considered as an additional tool
within the framework of an integrated approach to the design of building
structures.

For example, let’s consider the consideration of vortex loads on a typical 9-
storey panel building from an EC-135 helicopter (which are in the service of the
Ministry of Emergency Situations of Ukraine.

a — Visualization of the vortex wake near the building; 6 — Static pressure contour of the
helicopter and the building;
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¢ — Velocity contour in plane of the building and helicopter.

Figure 1 — Visualization of the vortex wake

A brief calculation algorithm can be summarized as follows. To import loads
obtained in the Ansys Fluent software package into LIRA CAD, you must perform
several steps:

1) Export of loads in .csv format from the Ansys Fluent software package

2) Loading exported data into LIRA CAD

3) Assignment to the exported data of the corresponding elements of the
building structure in LIRA CAD (columns, walls, beams, etc.)

4) Check the correctness of the assigned loads, check whether the limits are
exceeded

5) Make calculations in LIRA CAD.
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BYAIBHHUIITBO BIOF{_’BOBOT YCTAHOBKH SIK EOCEKTUBHU BA]]
PEKOHCTPYKIII KAHAJIBAIIMHUX OUMCHUX CIIOPY ]

ByniBHHIITBO 610ra30BOi yCTaHOBKH MOXKE OYTH PO3IIIAHYTO SIK €)EKTUBHHUI
BUJI PEKOHCTPYKUII KaHAJ3alliiHUX OYMCHUX CIIOPYZ 3 METOI0 3HIDKEHHS iX
BIUINBY Ha [JOBKUDII Ta TIOKpAaIlIeHHS eKOHOMIYHOI e(eKTHBHOCTI iX
¢yakmionyBanHiI. OcCh [IeKidbKa Te3, SKi MOXYTh OYTH BHKOPHCTaHI Ui
HanucaHHs poOOTH Ha LI0 TEMY:

1. ByniBHUITBO 0iora30BOi ycTaHOBKM Ha 0a3i KaHami3aliifHOI OYHMCHOL
CIOpYIY MOXXE 3HM3WTH HETaTUBHMI BIUIMB Ha IOBKULIS MHIIIXOM 3MEHIICHHS
BUKHIB IIKIIIMBUX Ta3iB B arMocdepy 3a paxyHOK BHUKOPHCTaHHS Oiorasy sk
IBTEPHATHBHOIO JDKEpEeJa eHepril Ta Horo MoJaNIbIIOro IepepoOIICHHS.

Ilig yac OuMIICHHS CTIYHMX BOJ Yy KaHATI3aI[iifHIA OYMCHIN crmopymi
BUHMKAIOTh 3HAYHI KIJIBKOCTI OpPraHiYHUX PEYOBUH, SIKI PO3KIAAIOTHCS ITi[
BIUIMBOM MIKpPOOPTaHi3MiB 1 BHIUISIOTH B arMocdepy IIKIAJIMBI Ta3u, Taki sK
METaH Ta BYTJICKUCIIUI ras.

OcCkinpku MeTaH € OibII MOTY)KHAM Ta30M, HDX BYTJICKHCIHHA Ta3, HOTro
BUKHUIA € OCOOJIMBO MIKIUIMBUMM JUIS JOBKULISA. 3a JOIIOMOTOK 0iora3zoBoi
YCTaHOBKM METaH Ta iHIII Ta3W MOXyTh OyTH 3i0paHi Ta mepepoOieHi B Oioras,
SKWH MOTIM MOKe OyTH BUKOPHCTaHUH K JPKEPEIIo eHepril Ul TeIUIOTeHepaTopiB,
KOTIIIB, €IeKTPOCTaHIii abo TpaHcmopTy. Lle 3HMKye He TITPKMA BHKHIU Ta3iB B
atMocdepy, ajle W 3MCEHIIye 3alleKHICTh BiA IMIOPTY [DKEpeNl eHeprii, Ta
3a0e3mneuye CTIMKICTh eHepro3abe3nedeHHs PerioHy.

Takum 4yuHOM, OyIiBHHLTBO 0i0ra3oBoi ycTaHOBKHM Ha 0a3i kaHanmizamidHOT
OYKCHOI CHIOPYIM MOXKE 3HAYHO 3HU3UTH HETATUBHHUHN BIUIMB Ha JOBKIJUIS ILISIXOM
3MEHILICHHS! BUKU/IIB LIKIJIMBUX ra3iB B arMocdepy Ta OJHOYACHO 3a0e3NeuuTH
JIOZIATKOBI €HEPIeTUYHI PECYPCH.

2. bioras, sikuii BUPOOJISIETHCS B MPOLIEC] OYMCTKU CTIYHUX BOJ, MOXeE OYyTH
BUKOPHCTAHUH SIK JPKEPENo eHeprii Ul pi3HUX NOTped CIIOXKHMBAyiB, 110 3MEHIIYE
3aJIEXKHICTD BiJl IMIIOPTY €HEPropecypcis.

[Micns 3060py Ta oummieHHst Oiorasy, WOro MOXHA BUKOPHCTOBYBATH IS
BUPOOHMIITBA ENEKTPOEHEPrii, TemIa Ta Xonoay. s bOro BHKOPHUCTOBYIOTHCS
crieniagbHi 6i0ra3oBi reHEpaTOpH, SIKi IEPETBOPIOIOTH 0i0Ta3 y eNeKTpOeHEePrito Ta
TEIIO.

Takok MOXJIMBE BUKOPHUCTaHHs 0lorasy sk majvBa IJisi aBTOTPAHCIIOPTY Ta
IHIITMX MeXaHi3MiB. 3a JOMOMOro 6iorasy, Mo BUPOOISETHCS B MPOIECi OUUCTKU
CTIYHUX BOJ, MOXHA 3a0€3MEYNTH SHEPTeTUYHY CAaMOAOCTATHICTh KaHAJI3aIliiTHIX
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OYHMCHHX CHOPYJ, & TaKOX HAaBKOJIMIIHIX TepuTopii. Lle 3MeHIIye 3anexHicTh Bif
IMIIOPTY €HEpropecypciB Ta MiJBHUIIYE CTIHKICTh €HEPreTHYHOI CUCTEMH PETiOHY.
Biora3z moxe OyTH TakoXX MpOJAHWN Ha €HEPreTUYHOMY PHHKY, 110 3a0e3MeYHuTh
JIOZATKOBI IPUOYTKH JUTs MICLIEBHX BJaJ Ta MiANPHEMCTB.

Otxe, BUKOpUCTaHHA 0iora3sy, o BUPOOIISETHCS B ITPOLIECI OUUCTKH CTIYHUX
BOJI, MO’KE€ 3MEHIIUTH 3aJEKHICTH Bifl IMIIOPTY €HEPropecypciB Ta 3a0e3meunuTH
CTIMKICTD €HepPreTHYHOI CHCTeMH perioHy. BomHouac, 1€ € eKOJIOTiTHO YHUCTUM Ta
CTAJIMM JDKEPENIOM SHEprii, 10 JO3BOJISIE 3HU3UTH HETaTHBHUH BIUIMB Ha JOBKIJIIA.

3. IoOymoBa 6iora3oBoi YCTaHOBKM MOXE CIPHATH IOKPAIICHHIO SKOCTI
OYMINEHHS CTIYHUX BOJ Yepe3 Kilbka MeXaHi3MiB.

[Mo-mepme, 6iorazoBa ycTaHOBKa 3a0e3Medye JOAATKOBE OUHIICHHS CTIYHUX
BoJ. B mpoueci oummieHHs cTiyHMX Box B OiorasoBiil ycraHoBui OakTepil
PO3KJIaJaloTh OpraHiyHi PEeYyOBHMHM Ta IHIII 3a0pYAHIOIYI PEUYOBHHHM B CTIYHHX
Bojax. Lleil mpolec Mpu3BOAUTH IO 3MEHIICHHS BMICTY PI3HHX 3a0pyJHIOIOYHX
pPEYOBMH y BOJAx, L0 MOTPAILISIOTH B IPUPOJIHE CEPEAOBHIIE, TaKHX K a30T,
dhocdop, opraniuHi CIOIYKH Ta 1HIII.

IMo-gpyre, ©OiorazoBa yCTaHOBKa MOXKEC 3MCHIIWTH BHUTPAaTH Ha
SHEpProCIOKMBaHHSA B KaHANI3alidHIA OYHCHIN cmopyai, Mo 3a0e3NeYuTh
ONTUMANBHY poOO0TY Bei€i cucTemMu. 3a paxyHOK BHUpOOJieHHs Oiora3y mig dac
OUMIICHHS CTIYHMX BOJA, MOXXHa CKOPOTHTH BHUTPAaTH Ha EJIEKTPOCHEPriio, sKa
notpibHa mis poboTtu cnopyau. Lle Moxke 3a0e3MmednTH ITONATKOBI PeCypcH LIS
MiATPUMKH POOOTH CaMoi CIIOpYIH.

OTxe, moOymoBa 010ra30BOi yCTAHOBKHM MOJKE JOTIOMOTTH MTOKPAIIIUTH SKICTh
OYMIICHHS CTIYHMX BOJ, 3a0e3Meuyroud [OJATKOBE OYMINEHHS Ta 3MEHIIYIOUH
BUTPATH HA EHEPIrOCIIOKMBAHHSL.

4. PeKkOHCTPYKIIisA KaHAII3aliiHOI OYHCHOT CIOPYAU NUIIXOM OY/iBHHIITBA
610ra30BOT yCTAHOBKH MOYXKE CTAaTH BAKJIMBUM KPOKOM Y PO3BHUTKY CTIYHHX BOJHHX
pecypciB Ta 3MEHIIICHH] BIUTUBY Ha JTOBKIIS HA JCKUIBKOX PIBHSX.

ITo-nepme, BukOopHcTaHHS 010ra30BOi yCTAaHOBKH JUIS TIEPEPOOKH CTIUHHX
BOJI JI03BOJISIE BUKOPHCTOBYBATH CTIUHI BOAM SIK JUKepeno eHeprii. Lle momomarae
3MEHIIUTH 3aJIeKHICTh Bl IMIIOPTY €HEPropecypciB Ta CIPHS€E CHEPTeTHIHIH
CaMOJIOCTaTHOCTI PETioHy.

[o-gpyre, OiorazoBa ycTaHOBKAa 3MEHINYE BUKUAW IIKI[UIMBUX Ta3iB y
HOBITPs. 32 paXyHOK 3MEHIIEHHsI KUIBKOCTI rasiB, siKi BUAUIOTECS B aTMocdepy,
nmoOymoBa 610ra30Boi YCTAHOBKH MOKE JOTTOMOTTH 3MEHIIIUTH HETaTUBHUH BILINB
Ha JOBKUUIA Ta MIATPUMATH 3[0POB’S JIIOAEH, SKi TNPOXKUBAIOTH B 30HI
CIIOCTEPE)KEHHSI.

ITo-Tpete, GiorazoBa ycTaHoBKa 3a0e3nedyye JAOJATKOBE OYMINEHHS CTIYHUX
BOJI, III0 MOX€ 3a0€3MEeYNTH TONIMIIIEHHS SKOCTI BOAX B pidKax, o3epax Ta iHIIUX
BOZOMMaAX.
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Otrxe, pPEKOHCTPYKLis KaHai3amilHOI OYHMCHOI CHOpYyIH IUIIXOM
OyniBHHITBA 010ra30BO1 yCTAHOBKM MOXKE CTaTH BAXKJIMBUM KPOKOM Y PO3BUTKY
CTIYHHMX BOJHUX pECYpCiB Ta 3MEHIICHHI BIUIMBY Ha JOBKUISA, IO BiJIIOBiAAE
NPUHIMIIAM CTaJOr0 PO3BUTKY Ta 3a0e3leuye CTBOPEHHS Oiibll CTilKoi Ta
€KOJIOTIYHO-0e31e4Hoi iHppacTpyKTypH.
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MOJIOJIAHHSI OPTAHI3ALIIMHUX NEPEIIKO/] Y BY/IIBHUIITBI B
YMOBAX IIIJILHOI 3ABY/IOBU

OCKUTBKE MICTa TPOAOBXKYIOTh POCTH 1 PO3MIMPIOBATHCS, Bce OUTbIIE 1
Oinprre OyiBEIBHHUX MPOEKTIB PO3POOIIAETBHCA B TYCTOHACENEHHWX panoHax. lle
BiZIKpHMBa€e 6araTo MOXKIMBOCTEH JJII €eKOHOMIYHOTO 3POCTaHHS Ta PO3BUTKY MICT,
aje BOJHOYAC CTBOPIOE YHIKANbHI BUKIMKH s OyHiBeNbHHX OpraHizarliil.
OOMexeHnH MPOCTip, CKIaAHI PeTryIATOPHI HOPMH Ta BUCOKHU piBEHB 3aydYCHHS
TPOMAJICBKOCTI MOXKYTh YCKJIQJHIOBATH IUIAHYBAHHS Ta pealizaliio OymiBeIbHHUX
MIPOEKTIB y TaKMX T'yCTOHACEIEHNX paiOHaX, a TAKOX CTBOPIOBATH TPYIHOIII B iX
e(eKTUBHOMY Ta pe3yJbTaTHBHOMY BHKOHaHHI. [IpOmoHyeThCS PO3IISIHYTH JEsIKi
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3 KJIIOYOBHX BHKIJIHMKIB, 3 SIKIMH CTHUKAarOThCSl OyIiBeNIbHI Opraisaiii B ymMoBax
HIUTFHOT 3a0YI0BY Ta MOTCHIIWHI BUPIIICHHS [IAX MPOOIIEM.

Peanizanis OyamiBelbHUX NPOEKTIB Yy IIIIBHO 3a0yAOBaHMX palOHAaxX 4YacTo
CYNPOBO/KYETBCSI  TPYAHOLIaMH, IIOB’S3aHMMU 3 HECTadyelo Micusg  Juis
OymiBenbHUX pOOIT, BHUCOKOI IIUILHICTIO HACCJCHHS Ta CKIAJHUM MICBKUM
cepenoBummeM. OCHOBHI TpoOIleMH, $AKi BHHHAKAIOTH y TaKUX CHTYaIisX,
BKITIOYAIOTh HEOOXIMHICTh €(EeKTHBHOTO BHUKOPHCTAHHSI OOMEKEHOTO MPOCTOPY,
OopoTe0y 3 IIyMOM 1 WHJIOM, OpTraHi3alilo JOPOKHBOTO pYyXy, a TaKOXK
3a0e3neueHHs Oe3neKH K OyiBEIbHUKIB, TaK i MICIIEBUX MEIIKAHIIIB.

3abe3neueHHs Oe3neku K OyNiBENbHUKIB, TaK i MICIICBIX MEIIKAHIIIB TaAKOXK
€ KPUTHUYHO BaKIMBUM NHUTaHHAM. byniBenbHI MalJaHYMKN MOXYTb CTAHOBUTH
HeOe3MmeKy I MEIIKAHI[IB IPUICTIINX PaiioHiB, 0COOIHBO B IIJIHHO 3a0yI0BaHUX,
e OymiBenbHHHA MaHIaHYMK 3HAXOAUTHCS B O€3MOCepeaHill OJNM3BKOCTI 10
KUTIOBUX ab0 KOMepLiiHMX OyJiBenb W JOpOoXHbOI uyacTUHH. Po3risHemo
OCHOBHI ITPOOJIEMH, 3 IKUMH 3ITKaIOThCs OYIiBEIbHI OpraHi3aiii:

Hoctyn i Jnorictuka: B yMoBax 0OMEXEHOT0 MpoOCTOpPY MAOCTYN 10
OyniBeNbHOrO MaiJaH4YMKa MOXKe OyTH CKJIaJHHM, OCOOJMBO KOJH HIEThCS IPO
TPaHCIIOPTYBAaHHS MaTepiaiiB Ta 0OJagHAHHA. 3aTOPH HA JOPOTax, By3bKi IOPOTH
Ta OOMEXeHa KUIBKICTh MicIb Ul IMapKyBaHHS - BCE II€ MOXE YCKIQIHUTH
JIOCTaBKY HEOOXITHHUX pecypciB Ha OyIiBeNbHUI MalJaHIVIK;

JloTpyMaHHsS HOPMATHBHUX BHMOT: Y IIUIBHO 3a0ylOBaHMX padoHax st
moyatKy OyIiBHUITBA YacTO MOTPIOHO OTPHMATH TIEBHI TO3BOJH Ta TOTOKCHHS,

[yM 1 nopyueHHs: HOPMaJIbHOT XKHUTTEISIBHOCTI: ByliBHUIITBO B LIIIBHO
3a0yI0OBaHUX paiiOHaX CYNPOBO/DKYETHCS  IIYMOM, MHJIOM Ta  IHIIAMHU
MEepeIKoJaMH, SIKI MOXKYTh 3aBa)KaTH MELIKAHIIM Ta Oi3HECY, L0 3HaXOAUTHCS
nopyd. VYTpaBiiHHS UMMM HaclikaMd Ma€ BHpilIaibHE 3HAYCHHS IS
MiATPUMAaHHS JOOpUX CTOCYHKIB 3 TPOMaJOl Ta YHUKHEHHsS IMOTEHIIHHMX
IOPUIUYHUX TIpo0iIeM;

Besmeka: 3abesmedeHHs Oe3MeKd POOITHUKIB Ta MEIIKAHINB TPHIETIINX
paiioHIB € BKpail BaXJIMBHM 4epe3 IMiIBUIICHY HeOe3leKy Ha OyIiBeIbHOMY
MaiiTaHuuKy ¥ cuenniTHAN TiIXi1 10 BUPINICHHS 3a3HAYCHUX ITHTaHb.

[pu OyniBHUNTBI B OIUTEHO 3a0yMOBaHWX pailOHAX YacTO CTHUKAIOTHCS 3
TaKAMH TIpoOiieMaMHu, K oOMexeHHi poOouuii mpocTip i ONM3BKICTH OyaiBETb,
criopyJ, Iopir i mimoxigHux nepexoxiB. KpiM Toro, Ha MaigaHuMKy MOXe
MPAIIOBAaTH KidbKa OAIITOBUX KpaHiB, IO 30imblrye HeOe3mewHi 30HU. Macmrab
X mpo0ieM 3aleXuTh Big THMy OyIiBHMLITBA Ta crHenn¢pidHux (akTopis
MalIaHYMKa.

OpHuM 31 croco6iB BUPIMICHHS OpraHi3aliiHUX NMUTaHb B yMOBAaX IIUTBHOI
3a0y10BH € epekTHBHE po3MilIeHHs1 MaTepianiB. Ha OyniBensHOMY MaiiiaHUHKYy 3
00OMEXEHHSIM TMEepeMIIIeHHsT MaTepiaiiB Moke OyTH CkiagHuM 3aBnaHHsM. 11106
BUpIINTH 0 npoOsieMy, CIil BUKOPHCTOBYBAaTH €(eKTHBHI  MeToIu
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BUKOPDHCTAaHHS MaTepiajiB, Taki sSK BHKOPHUCTAaHHS KOHBEEpiB, KpaHiB abo
HaBaHTAXyBauiB, 1100 MiHIMI3yBaTH 4ac i IpoCTip, HEOOXiAHI AJIs 3aBaHTAXKEHHS 1
po3BaHTakeHHs. BaxkiuBo ontumisyBaTH HasiBHUI npocTip. Lle Moxke BkiIroyaru B
ceOe BHMKOpDHCTaHHS MOAYJIBHHMX OYAIBEJIbHUX TEXHOJOTiH ab0 BHUKOPHCTaHHS
30ipHUX KOHCTPYKIIiH 32 MeXaMH MaiaH4nKa, e [Ie MOXJIIHBO.

JIns 3HIOKEHHS PIBHSA IIyMy Ha OyIiBeJIbHOMY MalTaHYMKY HPONOHYETHCS
BUKOPUCTOBYBATH 3BYKOI3OJIALINHI TeXHONOTii Ta OONagHaHHSA, B TOMY YHCII
3BYKONOTTIMHAIOUI €KPaHH, a TAKOXK BXKHUTH 3aXOMIB Ul MiHIMi3amii JHHAMIYHOTO
BIUIMBY IPALIOIOYMX MANIMH [UIIXOM BHKOPHCTaHHSA BiOponornnHaviB. [l
HIITPUMKHM 3aXHCTy HABKOJMIIHBOTO CEPENOBHINA PEKOMEHAYETHCS 3MEHIIMTH
BUKHAAW JPiOHOTUCTIIEPCHUX YACTHHOK IIIIXOM 3a0€3IeYeHHs BHKOPHUCTAHHA
3a3Jaeriib MiATOTOBIEHUX MaTepialliB, IO JOCTABJISIOTHCS HA OyAiBeNbHHN
Maiiganyuk. Tako)K Ciifl BJKUTH BIAMOBIAHUX 3aXOIB IS BHUBE3EHHSA BIAXOIIB 1
HAaJIS)KHOTO BiZIBEJICHHS BOJIM 3 MaiilaHYMKa.

BymiBHHIITBO B yMOBax INUIBHOT 3a0yJ0BM TMOB’SI3aHE 3 YHUCICHHUMU
npobaeMamu, siki HEOOXiTHO BHPIIIyBaTH, 1100 3a0e3MeUUTH OC3MECKY MPAaIliBHUKIB
1 HaceleHHs, a TaKoXX MIHIMI3yBaTW BIUIMB Ha HAaBKOJMIIHE CEpEIOBUILE.
OCHOBHUMH TPYAHOIIAMH peaji3aimii Takoro OyIiBHHITBA € 0OMEXEHHUH MPOCTip,
KOOpAWHAINA pecypciB Ta oONamHaHHA, a TaKOK MUTaHHA Oe3meku. Jns
3a0e3NeUYeHHs MaKCHMalbHOI Oe3NeKH BaXKIMBHUM € IUIAaHyBaHHS OC3IeKH Ha
OyZmiBemTpHOMY MaHTaHYHKY, a TAKOXK BXKHTTS 3aXOJiB Ui OOPOTHOU 3 IIYMOBHM
3a0pyAHEHHIM, BIOpAIli€lo Ta SKICTIO TOBITPS. BUKOPHUCTaHHS TEXHONOTIN, TaKUX
sk BIM 1 mtyuHuii iHTENEKT, TAKOXX MOXKE JIOIOMOTTH ONTHMI3yBaTH OyaiBeNbHI
NpOLECH 1 3HU3UTH pU3uKH. [ljist 3a0e3neueH s yCHiHoro Oy JiBHUITBA B LIUJILHO
3a0yZI0BaHUX paiioHaXx HEeOOXiIHWII KOMIUIEKCHMH MiAXilN, sSKWil BpaxoBye Bci
acreKkTH OyIiBEBHOTO MPOIECY, BKIOYAIOYN IJIAHYBAHHS, JOTICTUKY Ta CTAJIHi
PO3BUTOK.

YK 629.7.014

beiinep H.B.!, Beiinep I1.C.%, XKsan B.J1.3

1.2 kany .TexH. HAyK, cTyn. rp. BA(3-112M HY «3anopisbka HOTiTEXHIKa»
3 xaHn. TexH. Hayk, npod. HY «3amopisbka momiTexHika»

IMEPBUHHA OHIHKA MMOIIKO/XEHb BY AIBEJIb TA CIIOPY/ I3
3ACTOCYBAHHSM BE3IIJIOTHUX JIITAJIBHUX AITAPATIB

BigHoBnenHst OyniBenb 1 criopy] € OJHMM 3 NPIOPUTETHUX HANpPSIMIB IS
VYxpainn. OuiHka pylHyBaHHA OyniBenb Iicinsi OOHWOBHMX Ji € CKIaJHUM
nporiecoM. Jlns Hei MOKHA BHKOPHCTOBYBAaTH Cy4YacHI METOIM Ta TEXHOJIOTI i3
3aCTOCYBaHHAM O€3MiJIOTHHX JIiTabHUX amapartis (BITJIA).
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Hponu — ne BITJIA, ski MOXyTh OyTH OCHAIECHI PI3HUMH THIAMU Kamep i
CEHCOPIB, TaKWX 5K BiJlEOKaMepH, TEIUIOBi3opH, dimopu (puc.l) BoHun MoxyTh
BUKOPHCTOBYBaTHCS sl 3HOMKHM OyJiBenb Ta iH(QPacTpyKTypu 3 BHCOTH, IIO
JIO3BOJISIE OTPUMATH 3arajlbHy KapTHHY pyHHYBaHb Ta BU3HAYUTH CTYIiHb
TOIIKO/DKEHHS.

Pucynok 1 — Ilomryk 30H TJIiHHS Ta TOpiHHS y OyAiBii 3a qonomororo BITJIA

VY OyniBenpHiN chepi B YKpaiHi APOHH BHKOPUCTOBYIOTBHCS IUISL Pi3HHUX
3aBlaHb, BKIFOYAIOUM IHCIIEKIiI0 OYIiBENs Ta CIOPY., CTBOPEHHS TPHUBHMIPHHUX
MoJiesield 00’€KTiB, KOHTPOJIb SIKOCTI OyIiBEJIbHUX pOOIT, a TAKOXK MOHITOPUHT
nporpecy OyiBHUIITBA.

JIpoHM Ta TEXHOJIOTII BiJIaJICHOTO 30HyBaHHS — II¢ IHHOBAIIIWHI TEXHOJIOTI,
SKi MOXYTh OyTH BHUKOPHCTaHI Ul OLIHKM pYHHYBaHb TMiCis KaTacTpo(idHUX
MO, TAKUX SIK BIHHH, 3eMJIETPYCH, yparaHu, oBeHi TOLIO.

Croroui BITJIA 103BOJISIOTH MIBUAKOTO OOCTEKHUTH MOIIKOPKEHI Oy 1iBi Ta
IUITHKH, 10 JoroMarae eeKTHBHIIIE TUTaHyBaTH BiTHOBIIIOBAIbHI POOOTH.

Tepmorpadis mo3BoIsie BecTH criocTepeskeHHs 3a pormomoroto BITJIA HaBiTh
B YMOBaxX O0OMEXEHOI BUAMMOCTI Ta Y TeMHHUH yac 1ob6u. TexHomorii BigmaieHoro
30H/JyBaHHS BHKOPHCTOBYIOTBCS JUISl aHaJli3y HAAaHUX, OTPUMAaHUX 32 JOMOMOTOI0
pi3HMX ceHcopiB. Hampuknazx, TeruioBi3opu MOXYTb BHKOPHUCTOBYBATHCS JUIS
BUSIBJICHHSI TIIPUXOBAaHMX IIOKEX Ta BUTOKIB rasy, a JIJIOPH — JUIS CTBOPEHHS
TPUBHMIPHUX MOJIENICH MOIIKO/DKEHUX Oy aiBesb Ta iHpacTpykTypu (puc.2)

S W T

PucyHok 2 — BusiBneHHs mpuxoBaHoi moxexi 3a gonomororo BITJTA
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Buxopucranns BITJIA Ta TexHOJIOriH BiATAJICHOTO 30HIYBAHHS MAa€ HU3KY
nepepar. [lo-meprie, BOHM MOXYTbh 3a0€3NEUUTH LIBUIKUA Ta TOYHHMH O[]
pyiiHyBaHb Ha Benukid Tepuropii. [lo-apyre, BOHM MOXYTh 3a0€3MEUUTH JOCTYII
JI0 BOKKOJOCTYITHUX MiCllb, TaKMX SIK Jaxu OyxaiBeib Ta HeOe3neuHi 30HU. [lo-
TPeTe, BOHM MOXYTb 3MEHIIUTH PHU3UK JUIS JIIOJEH, SIKi MOTEHLIHHO MOXYTh
MOTPAITATH B HeOe3MeuHi CUTYyalii Py OLiHI pyHHYBaHb.

Takum unaOM, BITJIA Ta TeXxHOIIOTIT BiHaJIeHOTO 30HIyBaHHSI MOXYTh OyTH
Iy’Ke KOPUCHHMH IJIsl OLWIHKM pyHHYBaHb Micis KaTacTpoidHMX moxiil. Bonnm
MOJXYTh 3a0€3MeUnTH MBHUIKUHN Ta TOYHAN aHANI3 CHTYallii, 0 TO3BOJHUTH Kpalle
TUTAaHYBATH TIPOLIEC BiTHOBICHHS OYAiBENh Ta iHPPACTPYKTYpH.

CIIACOK BUKOPUCTAHOI JITEPATYPU
1. Kyrowmii, O.I1. TenneHmii po3BUTKY OE3MIIOTHUX JiTadbHHUX amapaTiB /
O.I1. Kyroswuii // Hayka i 030poenns — 2014. — Ne 4. — C. 39 — 47.
2. Pocrormunna B.B. BbesminorHi asiamiiini cucremu: ocHOBHI mouarTsa / B.B.
Pocromuun, I.E. Bypayn / EJIEKTPOHIKA: Hayka, Texuomnoris, bisaec. — 2016. —
Ne7. - C. 82-88.
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CEKIIS «IU3ANH»

VK 72.012.
Bobposcekuii 1.B.
crapu. BUKI. HY «3anopizbka moiTexHikay

JUACIHHATIIITHA PUCYHOK V 3ATAJIBHIA NIJATOTOBIII
APXITEKTOPIB

PucyHok, sk mpenMeTr HaBuUaHHS, BiAirpae BaXKJIHMBY pOJb Y 3arajbHid
cucreMi mpodeciitHoi miaroroBkn (QaxiBmiB Ta ¢GOpMyBaHHI 1 BHXOBaHHI
CaMOCTIHOI, iHIIIaTHBHOI, TBOPYOi OCOOWCTOCTi, BiAMOBIZHO JO OOpaHOL
cnemiagpHOCTI. CaMe CHemiaidbHICTh CTaBHTh BHUMOTH [0 IIXOAIB Yy BHOODI
METOJiB BHBYCHHS M€l CKIAaJ0BOI HABYAIBHOTO IIPOIECY 1 BIOCKOHAJICHHS
npodeciifHoi OCBITH B3arali.

OpmHuM 13 miAXomniB, cepen OaraThbOX IHIIMX, KU TMOKa3aB i MiATBEpIUB
CBOIO e(eKTUBHICTh B ONaHyBaHHI I'pPaMOTH PHCYHKY Ha BHCOKOMY PiBHI Iie —
aHAITHYHUA. A0O, SK HOro IIe Ha3MBalOTh — APXITEKTYPHUM METOAOM. BiH €
00’€KTHBHUM, Ti3HABAILHUM 3 TOYKH 30py KOHCTPYKTHUBHOI MoOYyZ0BH (opMH i
3HAXOJUTHCA B OMO3MINI O PO3MOBCIOMKCHOTO MigXOAy, IO MOIIMPEHO
NPAKTHKYETbCS XYJOXKHIMHM LIKOJAMH PI3HOTO PIBHA 1 TIaTyHKY, NPUXHIBHUKU
SKOTO HAIOJATAIOTh MOBHICTIO CIiTyBaTH HATypl Ta IHTYimii, mo cyTi He
aHANI3yI04M TpeaMeT 300paXeHHs, a «BUpaKaouW» HOro 3 TMO3HUIIH
Cy0’€KTUBHOT'O CIIPUIHATTSI.

Amnari3z popMu y HaBYaTbHOMY PHCYHKY € TOJIOBHHM 3ac000M y (opMyBaHHI
00’€MHO-ITPOCTOPOBOI'O MHCJICHHS, PO3BHTKY YSBH, IHIMBIIYQJIBHHX TBOPUYHX
3mioHOCTel. Takwii miaXin Mae Ha METi He TUTBKU MMOSICHUTH OCHOBH PUCYHKA, aje
HABYMTH MHUCIUTH KOMIO3UIIIMHUMHU KareropisiMu, o00’eMHHUMH (opmamu,
PO3BUHYTH YsIBY, BUPOOWTH HABHKHM 1 BMIiHHS 3iCTaBJSITH THEPCIEKTHBHI BUIU
PI3HMX PaKypCiB, sIKi € y KOMIIO3ULIHHUX CTPYKTYpax, 3 pi3HUMH OPTOrOHaIbHHUMU
MPOEKLISIMA OJIHOYACHO 32 YSIBOIO, IIO Jal0Th MOBHE 00’€KTHUBHE YSBJIECHHS IIPO
00’€eKT 300pakeHHs. AJKe TaKUH PUCYHOK Oyzie He TiNbKU rpadiyHo rapHuil ane i
BUpazHuid 3a QopmMor 1 3MICTOM, TOYHHMH 3 TOYKH 30pYy KOHCTPYKTHBHOI,
TreOMETPUYHOI T00Y/10BU 300payKeHHs], a 3HAYUTh BCEOIYHO KOPUCHHH.

Kypc apxitekTypHOro pHcyHKa sikuii OyIyeTbcss Ha poOoTi 3 00’ €eMHUMH
KOMITO3MIUSIMA 32 YSBJIEGHHSM, MIO CKJIAQJAIOTBCSH 3 MPOCTHX 1 CKIAJHUX,
TUIACTUYHUX 1 MPSIMOJIHIHHUX T€OMETPUYHHUX TIJI, MIPOTOPIIsIMHU, CBITJIOM 1 TiHIO,
TeKCTypaMu 1 (pakTypamMu CTaBUTH CBOIM 3aBJAaHHSIM PO3BHUTH YSIBY, HaBUUTH
3m00yBayiB  BHIOi OCBITM Ti3HABATH HABKOJMWIIHE CEPEAOBHUINE depe3
TEOMETPUYHUI aHami3, CHOpUAMATH HABKOMUINHI (GOPMH SK CYKYIHICTh
MIPOCTOPOBUX TE€OMETPUYHMUX OO’€MIB 1 CTPYKTYp, PO3MIIEHHX B MPOCTOpi Y
MEeBHIM KOMMO3WIIHHIA 3aKOHOMIPHOCTI, Ta aHATITUYHO INPAIIOBATH 3 HUMH Yy
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MEepPCIEeKTUBHUX pakypcax 1 TIOJIOKCHHSX BIIHOCHO JIiHII TOPM3OHTY Ta 3
ypaxyBaHHSM IUIAHOBOCTI JIIHIHOI Ta MOBITPSIHOI NMEpPCIEKTUBH TPUBHMIiPHOTO
MPOCTOPY 31 30epeKEHHSIM NPOMOPIIIHHIX CITIBBIAHOLIEHB Ta PO3MIpIB.

Jlesika Bim4y’>KEHICTh BiJ] HATYPHOI IOCT@HOBKH, BiJipBaHiCTh Bix (yHKIIi,
Bil IIPU3HAYCHHS NpeaMeTa JIOCITIPKEHHS, BIJl «IEPIIOro BPaKEHHSD» — J03BOJISIE
3mo0yBadyaM OCBITH BYHTHCS OUIBII YCBIIOMIIGHO BHKOHYBAaTH pOOOTY Ham
PUCYHKOM 1, SIK HACTiOK, OipII e(pEeKTHBHO CTBOPIOBATH 00pa3, SKMH 3aBXKIU
Oyze iHANBiTyaTbHAM.

Taka meromuka TO3BOJINTH HAOYTH NEBHUX KOMIICTEHIIIH 1 cTaHEe KOPHUCHOIO
UL peajbHOTO YABICHHA TMPO TPHOX BUMIPHUA mpocTip, 30aradeHHS
apXITEeKTypHOTO (POPMOYTBOPEHHS, IJIST KPAIIOTO OCBOEHHS CYMIKHHUX, CIIOIYIHUX
KypciB, TaKMX SK apXiTeKTypHe, IHBUJIbHO-IPOMHCIOBE Ta  JKUTIIOBE
MPOEKTYBaHHsI, KPECIICHHSI, allepOBEe MOEIIOBAHHS, IU3aiH TOILIO.

Tesa npo Te, 0 HE KOXKHA JIFOJIMHA, IO MAIIIOE, MOXKE CTaTH XYJ0XKHUKOM,
TaK SIK 1 He KOXKEH, XTO BOJIO/Ii€ TPAMOTOIO — CTAaTH MUCHbMEHHUKOM, aJie TIOSICHUTH
OYMKy 3a JIOIIOMOTOI0 PHCYHKa «IIOBHHEH BMITH 1 IiHXKeHep, 1 menaror, i
HAayKOBEIb» — CTa€ IEPEeKOHIMBUM JIOKa30M Ha KOPUCTh Ii€i MeTOmuKH. A
pPO3BHHYTa YysBa B pe3yJbTaTi BHBYCHHS HABYAJIBLHOTO KypCy, IOHOMOXKE
JIOCTOBIPHO BiZ0Opa’kaTH KOHIENITyaIbHI MIPOMO3HIIii Ha CTajii TeHeparii i1el.

CIIACOK BUKOPUCTAHOI JITEPATYPU

1. Inymenko ®. H. Pucyhnok 3a ysBoto / @. H. I'mymenko — «BumaBHuui
pimrenHs», 2016. — 185c.

2. Tuxonos C. B. u ap. Pucynok: HaBu. mocioHuK a1 BH3 / C. B. TuxoHos,
B.T. lempsiHOB, B. b. IToapeskos. — M.: byniBenpHuK, 1983. — 296 c.

YK 72.012.
Hemunenxo O.1.
nou. HY «3amopisbka mostitexHikay

JKMBOIUC J1JI1 CHEIIAJBHOCTI «AU3AH» HY «3ATIOPI3bKA
MHOJIITEXHIKA»

[MpuHIME AU3aliH-OCBITH € 3arajJbHUMH JUIA OpraHi3alii HaBYaJIbHOTO
mporiecy 1 cnenu¢idHi, XapakTepHI IpH MiATOTOBII (axiBmiB 3 JU3aiHY.
Buxnaganus nMpakTHIHOTO Kypey «KuBommcy i Teopii KOIbopy», «AKaaeMigHOTO
xuBomucy», «CremiampHoro kuBonucy» HY  «3amopi3pka  MONITEXHIKa»
CIpSMOBAaHE Ha OBOJIOJIHHS BHCOKOIO XYJOXHBOIO O0pPa30TBOPUOIO KYJIBTYPOIO,
Ha 3JiHCHEeHHs] OCHOBHOTO 3aBJAaHHs BHINO{ XYZOXKHBOI IIKOJIM IOJIO HiATOTOBKH
BUCOKOKBaTi(pikoBaHMX (haxiBIiB-IH3aiiHEPIB.
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B HY «3anopizpka mnomiTexHiKa» axkaJeMiYHHH J>KUBONHC, SK OJHA 3
HaWBaXJMBIMIMX (QYHIAMEHTAIBHUX IMCIMIUIIH, BHXOBYE TBOpYE MMCIICHHS,
iIeHO-eCTeTUYHI TOTJIAAN, KYJIbTYpYy KOJbOpY, 3JaTHY BHpa)KaTH HaWTOHII
MOYYTTS 1 HACTPOI, TAPMOHI3YBaTH KOJIIPHE CepeloBuUIle. BaknuBUM 3aBIaHHAM
BUKJIAJIaHHS JKHMBOIIUCY € BHXOBAaHHSA Y CTYJEHTIB XYJO)XXHBOTO OaueHHs
KOHKPETHO—TIPEIMETHOTO CBITY, IPUPOIH, JIOIMHH, iHTEP €pY, IPEIMETIB MOOYTY,
a Tako)X BMIHHS BHKOPHCTOBYBAaTH Ta PO3BHBATH Kpaili TPaAWIii KIACHIHOL
CHAIIIUHU YKPATHCHKO1 H CBITOBOI KYJIBTYPH.

Sk nus3aiiH, TaKk 1 JKMBOIMC € HE TIIBKM IpPeIMETaMH MUCTENTBA Yy
3BHYAfHOMY pO3YMiHHi, a { CTaHOBIIATH HEBiJ €MHY YaCTHHY HOBCAKICHHOTO
YKHATKY, TOOTO € TpeAMeTaMH YTHIiTapHHUMH. [IpomucinoBuil anu3aiiH, pekiaMma,
iHTep’ep, momirpadis — ue Ti chepu, e HalOIIbII BUKOPUCTOBYIOTHCS TpodeciiiHi
HaBHYKH XyJIOXXHUKIB—au3alHepiB. Jis Toro, mod BignosiaTu y MaiOyTHbOMY
noTpedaM PUHKY, SK XyIOXHBOTO, TaK i MPOMHCIOBOIO, Cy4aCHOMY CTYAEHTOBI
cneuianbHocTi  «/lm3aitH»  HeoOXimHO  HaOyTH  BIANOBIAHMX  3HaHb Y
oOpazotBopuoMy MucTentBi. CTymeHTH, 3100yBarOud 3HAHHS >KUBOIHMCHOL
MaiCTEepPHOCTI Ta MPAaKTUYHI HABUYKH, (POPMYIOTH CBOIO KYJIBTYPY.

BaxmBe wiciie B IHM3aifH-OCBITI BiAirpa€ MPHWHIUI HAOYHOCTI. BiH €
OCHOBOIIOJIOXKHUM TIPH BHBUYCHHI Oarateox ()axoBUX NUCHHUILIIH, Y TOMY YHCIi #
*)uBonucy. HaouHicTh XapaKTepu3yeThcsl DOBEICHHSAM OO CBIIOMOCTI CTyJEeHTa
mpeaMeTa IMi3HaHHSA NUITXOM Horo Biszyamizarii. OCHOBHOIO ()OpPMOIO HaBUAHHS
JKUBOIIMCY € €TIOA 3 HaTypu. IIpoliec BUBYEHHA HATypd B C€TIOAI IOBHHEH
OyJyBaTHCh Ha HEPO3PUBHOMY 3B’SI3Ky BCIX €JIIEMEHTIB 00pa30TBOPYOI MOBH:
KOMITO3HMIIiT, MaJfOHKa, KOJIbOPOBUX, TOHAIbHUX, IJIACTHYHUX, MPOCTOPOBUX 1
CBITJIOTIHBOBUX CIIIBBIJIHOILIIEHb.

[TpuHIMIIOBa BUMOTa «AKaJIEMIYHOTO YKHUBOIIUCY» - XYI0XKHE BiJIOOpaXKeHHS
Hatypu. HeMOXJMBO 3amepedyBaTd 3HAYyLI[ICTh BUXOBHOI Ta METOAMYHOI DO
KJIaCUYHOTO MHCTENTBA, - 1I€ OCHOBA Y BHKJAJAHHI ITUCHHUIUIIHA «AKaJeMiYHUN
xuBonmc». CiiJl akTHBHIIIE 3aCTOCOBYBATH B INPAKTHUKY BIIPaBU IO CTHIII3AI]
peaNicTHYHOTO 300paXKeHHsSI 3a PI3HUMH HAIpPSIMKaMH Cy4acHOTO MHCTEITBA -
JeKopaTuBHOTO Ta abcTpakTHoro. lle momomoxe MalOyTHBOMY U3alfHEPOBI
3OIMCHUTH TIPUPOAHUM TMepexiZi OO0 KOJOPUCTHYHOTO BIAYYTTS MPEIMETHO-
MPOCTOPOBOTO CEPEAOBHIIIA TA OKPEMHUX 00 €KTIB AN3AHHY.

AxazieMiuHa MIKOJIa Ma€ aBHI TPAIMI] Ta IPOJyMaHy MearoridHy CHCTEMY
3 TIEPEeBiPEHOI0 YaCOM METOAMKOI0 BUKJIaaaHHs. Hero nmependadeHo mociioBHICTh
Ta YCKJIaJHEHHS HaBYAJNFHUX 3aB/aHb: KUBOIIMC HATIOPMOPTY, 1HTEP €py, MOTIM -
ToJI0Ba JIOAWHH, TMiB-(irypa, ¢irypa JroIuHE OrojieHa, Girypa JOAUHN OIATHEHA.
ABTOp TIPOIIOHYE B TIporpamax 3 >KMBOmMHCY ais nu3aitHepiB HY «3amopi3pka
MOJIITEXHIKa» y 06akaigaBpiB, 0COOIMBO y MaricTpiB Kypc CIEIiabHOTO JKUBOIIHCY
[0 Ccremiam3amisM Jau3aifHy, rpadiyHoMy an3aiiHy Oinble JeKOPaTHBHHUX
3aBHaHb, [JH3aliHy CepelOBHINA-3aBJaHHA 3 IHTEp’€paMH 1 eKcTep epamu,
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MPOMHUCIIOBOMY  JM3aliHy-IeTaIIMU MalluH, TPAHCHOPTY TOIIO, 30UIBIINTH
KIJIbKICTh 3aBAaHb 3 BHKOPUCTaHHSAM (OPMaJbHOI KOMITO3ULi. 3aBISKH IOMY
CTY/IEHT 3MO’K€ PO3BHMBATH 3/aTHICTh MHCIMTH aOCTPakTHO Ta BMiHHS Oa4uTH
(hopMOYTBOPIOIOYI CJICMEHTH B PEAIbHOMY CBITi, BUIBHO BXKHBATH 3aCO0U «3HATTS
300pakeHHs», CTUII3allil, y3aralbHeHHS TOIIO.

Jobpe po3BuHYTI 3OiI0HOCTI OO y3araldbHEHHS Yy HATIOPMOPTI, Iei3axi,
JIOTIOMAraroTh y TaKHX Taly3sSX TBOPYOi AiISIIBHOCTI, SIK IIPOMHCIIOBHHA AW3aiH,
IU3aiiH cepemoBHUINA, TpadiuHWi OU3aifH, apXiTeKTypa, >KHBOIHC, CKYJIBITYpa
tomo. CKOpOUeHHS aKaJeMIiYHHX YaciB HAa MAaJIOHOK i JKHBOIHC, SIK HACIIiIOK
[bOTO, 3HIDKYEThCS 3arajbHUH BHKOHABYHMI DPIBEHb NPOEKTIB, IO € TOJOBHUM
3MiCTOM MPAaKTUIHOI MisSUTBHOCTI AU3alHEDIB .

VY >KMBONHCY KOJIIP € TOJOBHUM BUP@XKaJIbHUM 3aCO00M, L0 BUKOPUCTOBYE
BCC PO3MAITTS HAWCKIAMHINIKNX KOJOPHUCTUYHUX KOMIO3WMiA. B mu3aiiui,
NPOEKTHHUX pIIICHHAX, KOJIp € 3aco00M, SKHWH Mae NpHKIaJHE 3HAUCHHS IS
MiIKPECIICHHS TOJIOBHOT ()OPMHU BUPAXKEHHSI, 1ICHIICHHS i 3MICTOBHOCTI.

TakuM 4YHHOM cTae 3pO3yMUIMM, IO OBOJIOJAIHHS O3HAUYECHHMH BHILE
NpUfOMaMi Ha 3aHATTSAX JKUBOMKMCOM MAaIOTh CHPHUSTH MiJBHIICHHIO SIKOCTI
MIPOEKTHOI KYJIBTYpH MalOYTHIX AU3aliHEpiB.

YK 72 (477.64)
€Hiyesa T.B.
nou. HY «3amopisbka mositexHikay

APXITEKTYPHA CITAAIIMHA B CEPEJOBUIII MICTA

[iBgenne micto YkpaiHu — 3amopixoks, HE HPOCTO IPOMHUCIIOBE MICTO, a
VHIKaJIbHE MPOMHUCIIOBE MicTO. EKOHOMIYHME TOTeHIian MicTta 3amopioKs
XapaKTepU3yeThCss MAaclITAOHICTIO 1 pPI3HOMAHITHICTIO Taiy3ei, BUPOOHUUTB 1
BUJIIB [isSUTBHOCTI.

AmHani3youn icTopuyHi MicToOyniBHI eTanu GpopMyBaHHS MicTa 3amopixoIKs
Ta X BIUIMB Ha MICbKy 3a0y/IOBY, BU3HAYUTH aJITOPUTMH KOMILIEKCHOI pEeHOBAIlii
MPOMUCIIOBUX TEPUTOPI 3 ypaXyBaHHIM Cy4aCHOTO CTaHy IPOMHCIOBOCTI MiCTa.

Micro 3anopixoks — 11e MicTo 3 6araroto icropiero. Cnpustinge reorpadiyne
posramryBaHHs (MicTOo po3ramoBaHe Ha piuni J[Hinpo) i mpupoaHi yMoBH mi€l
TEpUTOpii i3 CTapOBMHHU NPHUTATANIN JoJeid. MICTO po3TaimioBaHe Ha 3aKiHUCHHI
MIiB/JIEHHOTO CXWIy YKpaiHCBKOTO INUTA, SIK HACHIZOK — OCOOJIMBOCTI JaHAADTY
micra. Ha Tepuropii Micta 3HaxoquThcs ocTpiB XOpTHIS — CUMBOJI (pOpMyBaHHS
3amopi3pKOro Koszanrsa. 3aropiszbka Cid — Iie mepiue MoJiiTH4yHe (OopMyBaHHA 3
ycimMa o3Hakamu pecmyOnikn Ha Teputopii Ykpaiam [3]. o 1921 poky micto
3amopixoks Manmo Ha3By OmexcaHapiBcbk 3aBasku OnexcaHapiiickiit doprer,
3axazgeHii B 1770 pori.
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CBOI0 cy4acHy Ha3By MICTO yCHaJIKyBajo Bill HOPOBIMBHX JIHIMPOBCHKHX
HOPOTiB, sKi «npubopkanm» y 30-i poxu 20 cromitrst OyniBenbHuKH JHinporecy.
JlHinpoBchKa JIiHIS YKpIIUIEHHS BTpaTHia 00opoHHe 3HaudeHHs 1798 pouwi, ane ii
¢dopreni Bimirpanu cBol posib B MicToOynyBaHHi. B miuaH OnexcaHIpiBCHKOTO
nocany 1795 poky Oyio 3aKiafeHO KJIaCHYHy CXEeMy 3 NPSIMOKYTHOIO CITKOIO
BYIIUIIb, IO TIOAUISANIA TUIAH MicTa Ha KBapTaiw Ta mapreini. Cxemi mpuramMaHHi
IIMPOKi TPOi3H, 30HYBaHHS TEPUTOPii, YTBOPEHHS COOOPHMX Ta PHHKOBUX ILIOMI,
mapkiB, OympBapiB. KiacmuHe mutaHyBaHHS CHPHSUIO 30€peXEHHIO CTPYKTYPH
CTaporo Micra Ta ii PO3BHUTKY apXiTeKTOpaMH HACTYITHUX MOKOJiHb. He 3Bakaroun
Ha Te, mo OJeKcaHAPIBCHK OYB MOBITOBUM MICTOM, 3 KiHIA 50-X pokiB 19 cTomiTTs
BiH OyB omHWM i3 HaiiMeHm 3HauHMX y KarepmHociaBchekiil ryOepHii. Are, He
3BaXAIOYM HA BC1 TPYIHONII B ragy3i MICIIEBOIO CaMOBPSAYyBaHHS, CKOHOMIYHHUN
po3BuToKk OnekcaHapiBchKa 3a3HAaB CYTTEBUX MO3UTHBHHUX 3MiH. 3 60-Xx poOKiB
XIXcT. pO3BUTOK NMPOMUCIOBOCTI, SIK y CaMOMy MICTi, Tak i B HaBKOJIMIIHIX
MeHoHITChkux cenumiiax (LlenBise, Aiinnare, Kiukac, Pozenrans, ceno Xopruiis),
MaB MEBHUU MTOCTYTI.

VY 20-ti poku XX cT. mapanenbHo 3 OyniBHMLTBOM JlHinporecy HaOupae
00epTH 1 pO3BUTOK MPOMHUCIOBOCTI B MICTi. Y HOBOEHHI POKH 3amopixoKs CTae
OIHUM 3 IICHTPIB 3 BHPOOHHUIITBA YOPHHUX 1 KOJNBOPOBHX METANiB, Ba)KOi
npomucioBocti 1 enekrpoeHepretuku CPCP.  ®opmyerbes HOBUH — THT
COMLIANICTUYIHOTO MicTa. MicTo 3amopiioks TMepeXuBae eMOpiOHATBHHUNA Tepio.
AHamizyroun  icTOpMYHI MicTOOYIiBHI eTamn (OpPMyBaHHA IPOMHUCIOBHX
TEepUTOpiil M. 3amopoxoks Ta IX BIUIMB Ha MICbKY 3a0ylOBY, MOXKHAa BHIUINTH
OCHOBHI eTanyu eMOpiOHAIbHOTO PO3BUTKY 3arOpiXiKsi:

Npoosnenns. HoBe 3amopixoks MPOEKTyBaJocs Ha4eOTO BiTOCOOJICHO Bi
icTopuuHoro ueHtpy (craporo OmnekcanzapiBcbky). Crape MiICTO cTaBajo He
OCHOBOIO, 2 JIMIIIE aBTOHOMHOKO OJIMHMIEI0 LIJTICHOI MICTOOYIIBHOI CTPYKTYpH.
ByayBasiocst MicTO 10 J€KITbKOX mpoekTax. CrioyaTky OyB MPOEKT, pO3POOICHU y
1928 p. apxitekropamu B.A. Becuinum, H.f. Kommi, I'"M. OpmnoBum. IIpoekt
ocroro cemmma OyB 3akimaieHuit Mk JIHIIporecoM 1 TMPOMHUCIOBHM
MalJaHYuKOM, e 3Bojumcs 3aBoau. Cenumie Oyno 3aknmazneHe B 10 ximomerpax
BiZ IEHTPY cTaporo OJIeKCaHAPIBCHKY.

3a pOKM J[OBOEHHHX ITSITHPIYOK B MiCTI pa3oM 3 OYHiBHHITBOM
€JIEKTPOCTAHIII OYyJIO CIOPYIKEHO JEKiJIbKa 3aBOJIB, 30KpEMa, 3aBOJ JIMCTOBHX
cTaneil (ChorofHi «3amopiKCTalb»), KOKCOXIMIYHUHN 3aBOJ], aTIOMiHI€BUI 3aBOJ,
3aBO/T depocriasis, 3aBO/ IHCTPYMEHTTLHUX craneiu (3apa3
«JlHinmpocmencTanby ), MoTopoOyniBaMi 3aBoj] (HuHI BAT «Motop Ciuy).

ITocTomy cenunry Oynn XapakTepHi 1 TEpeTiKarYd MPOCTOPH, 1 YITKO
BHKpECJICHa MPSIMOKYTHA CiTKa KBapTaJliB, 1 3eJIeHi ra3oHu. [maH MaB CHMBOIIIYHY
JUIA pansgHChKOoro MicToOyayBaHHS 20-X POKIB JIHIMHY CXeMy, CHOpPSMOBAaHY B
JTAHOMY BUIIAJIKy TEPIICHIUKYIIIPHO BUpOOHUYIi 30H1 J{HINpokoMOiHaTy.
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lactpymsauiss  (Cknmamauii  npomec  MOpQOTCHETHYHUX — 3MiH,  LIO
CYNPOBO/IKYIOTBCSI PO3MHOMKEHHSIM, 3POCTAaHHSIM, CIIPSIMOBAaHMM IEPEMIIICHHSM,
NPU3BOAMTL 0 YTBOpeHHs 3apoaky) [2]. ¥V 1932 p. mig KepiBHHITBOM
microOyaiBauka [.I. ManoszemoBa OyB 3akiHUeHHMH reHepaJbHUH IUIaH Benwnkoro
3amopixoks, 1 BKe ICHyKOYe sK caMocTiiiHe MictoOyniBHe yTBopeHHs. Illocte
CEeNUIIEC YBIWIIO [0 HBOTO SIK OCHOBHE YCTAHOBYE YTBOpEHHA. lIpoexTom
TeHepaJbHOTO TuTaHy Bennkoro 3amopixoxs nepemdadanocs CTBOpEeHHs 7 paioHiB,
mo6 y MICTi MOTJIO MeUIKaTH OJHM3BKO MiBMiJbifoHa >KuTelNiB. JlemeHTpanizoBaHa
cxemMa Micta Oylla TPOJWKTOBAaHA CKIAJHUM peNbeOM MICHEBOCTI i PIUKOIO
Juimpo.

Porms  ocHOBHOI KOMITO3HMIIHHOI OCi BHKOHYBAaB IPOTSDKHUH IIPOCIIEKT
Jlenina. Ll ronoBHa MaricTpanb Oyja 3HA4YHO LIMpINA 3a IHIIN BYJIHII 1
3a0ymoByBaiacsi HaWOULIBII mpencTaBHUIbLKAMHU OyaiBmsimu. IIpocmekt JleHiHna
00’emHAB B €IMHE IUJIC Psi HAWBAKIMBIIIHNX MICBKMX aHCAMOJIB: KOMIUICKC
TipOTEXHIYHKUX CIIOpYA Ha mioiui JleHiHa, 3a0y10Ba 3arajisbHOMICHKOTO LIEHTPY Ha
Bosnecenni 1 nentp craporo micra [3]. Benuka yBara mpuaiisiacs CTBOPEHHIO
LUTICHOTO apXiTEKTYPHO-XYI0KHBOTO BUIJISAY MICTa 3aOPIAHIKL.

3. Opranorenes (mporec YTBOPEHHS KOMIUIEKCY OChoBUX opradiB) [4]. I B
MICIIIBOEHHI POKH MICTOYTBOPIOIOYOIO 0a30i0 CTPIMKOTO PO3BUTKY MicTa €
MPOMUCIIOBICTb. [HIYCTpiambHNIT KOMIUIEKC MicTa ONOBHHUBCS HOBUMH BEITUKHMU
MiAMPUEMCTBAMH, IO YCKJIAJHWIO CHUTYaIlilo, IO CKJIAJAcs B MICTi, 3 JKHUTIIOM.
ToMy mosiBa B 1pyriii mojoBuHI 60-X POKiB B MICTi TOMOOYIIBHOTO KOMOIHATY i
JIeKIIbKOX HOBHUX JOMOOYIIBHMX TpPECTIB J03BOJMJIA YIPOAOBXK 0arathox
JECSITAIITh BUPINIYBATH KUTJIOBE MMHUTAHHS I CiMEH 3amOpiKI[B. 3MIHHBCS 1
apxitekTypHuii Bua micra. Ha nouatky 70-x pokiB XX cT. moyanacsi akTHBHa
3a0y/ZI0Ba HOBUX JKUTJIOBUX pailoHIB MmicTa: XOpPTHILKOrO — Ha HpaBoMy Oepesi
Huinpa, Tpoxu mni3Hime bopoauHcekoro, OcunenkiBebkoro i IliBneHHOTrO
MmikpopaiioniB. Etanu QopmyBaHHs M. 3anopixoks HampsiMy 3aliedaid BiJ
PO3BUTKY TPOMMCIOBOCTI. 3 ypaxyBaHHAM Cy4acHOTO CTaHy pedeil B
MPOMHUCIIOBOCTI, HEOOXiTHICTh KapIHHAIBHOTO Teperiisiay MiCTOOYAIBHOI CUTYyAaIIil
B MICTi 3amopixoks Haszpinma Bxke naBHO. [leprmodeproBuii HampsM peHOBaMii 3a
PEHTHHTOBOIO 3HAYMMICTIO — IIGHTpajlbHAa YacTWHA MicTa. 3aBASKH pEHOBaMii
MPOMHUCIIOBI TEepPUTOpii OE3MISUTbHUX 3aBOJIB MOXIUBO BITHOBUTH IILUTICHICTB
MICBKOT CTPYKTYpH, TOJINIIHUTH (PyHKIIOHAIBLHO-IIAHYBAJIbHI 1 KOMIIO3UIIIHO-
MIPOCTOPOBI SIKOCTI MicTa.

OcHOBHI MicTOOYZiBHI eTamW pPO3BHTKY MicTa 3amopixoks Ta HOro
apXiTEeKTYPHO-TIPOCTOPOBE CEepPeAOBHIIE CHOPMYBAIUCS MiJ BINTABOM BUHUKHEHHS
Ta PO3BUTKY MPOMHCIIOBHX TEPUTOPIH.
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HAIIPAMHM PO3BUTKY COUIAJIBHO BIAITOBIAAJIBHOI'O
BIBHECY B YKPATHI

[pomec po3BuTKy B YKpaiHi COIiadbHO BiATOBiZaIbHOTO Oi3HECY mOTpedye
aKTWBHOI y4acTi JepKaBH, sIKa BH3HAYa€ PO3BUTOK COIIaJbHO BiJIMOBIZATEHOTO
Oi3Hecy OIHUM i3 TpPIOPHUTETIB JepKaBHOI MONMTHKH. IIOHATTA «COMLIAIBHO
BINNOBiTampHUI Oi3HEC» BHU3HAYAE€ BINNOBINAIBHY MOBEOIHKY CyO0’€KTiB
rOCIOJIapChKOT AiSIIBHOCTI 32 BIUIMB 1X pIllleHb 1 il Ha CYCHIILCTBO, HABKOJIMIIIHE
NPUPOJIHE CEPENIOBUILE, SKa CIPHUSIE CTAIIOMY PO3BUTKOBI CYCIHIIBCTBA, 30KpeMa
3a0e3rnevyeHHI0  JoOpoOyTy  HaceleHHs; BpaxoBYyE€ OYIKYBaHHS CyO’€KTiB
rOCIOAAapChbKOi  TISUTBHOCTI Ta CYCIHUIBCTBA; BIAMOBIAAa€ 3aKOHOMABCTBY 1
MDKHApOJIHUM HOpPMaMm IIOBEJIHKH, IHTErpoBaHa y JisUIbHICTH Cy0’ekra
rOCIOJIapCHKOT JTiSUIBHOCTI.

s po3BHTKY COIiaJIbHO BiAMOBiNaNbHOTO Oi3HECY B YKpaiHi 3aBaXkaloTh
JIeKiTbKa Tpo0IeM, BUPIMICHHS SIKUX Ma€ CTaTH MPIOPUTETHOI METOIO IMOJIITHKU
PO3BHHEHHS COIiaJIbHOT BIATIOBINAIBHOCTI B Jep)KaBi: BiJCYTHICTH OYIb-SIKHX
METOMIB PETYJIATOPHOTO 33a0XOYEHHS COLIANFHO BIiAMOBINATEHAX KOMIIAHIH;
HEJIOCKOHAJIICTh TPaBOBOi Ta IOJATKOBOI IOJITHKH; HEIOCKOHAIICTH CHCTEMH
iHpOpPMYBaHHA  HACEJEHHS, [IOAO0  COLIAIbHUX  CTAaHAAPTiB; HENOBHOTA
iHopMOBaHOCTI (ipM II0/I0 TIepeBar coliaibHOi BiAMOBiganpHOCTI. Ha comianpHy
BIMOBiTaNBHICTE Oi3HECY B YKpaiHi BIIMBAIOTH Pi3HI (haKTOpH, AKi € TIPUINHOIO
HE PO3BUHEHOI comianbHol cdepu. lle Hacammepes iHO3eMHI i1HBECTHIII],
Hee()eKTHBHA CHCTEMa COIIaJbHOTO 3aXHCTy, BaXKKUW PETYJSITOPHHUMA Tsrap,
BIJICYTHICTh IHCTHTYLIHHOI MiATPUMKH, MOPYIICHHS B TPYAOBOMY 3aKOHOJABCTBI,
BHCOKHH piBeHBb 0€3p00iTTA, He3aXUIIEHUH PUHOK Tpalli, HU3bKa 3aiHATICTh KiHOK
Ha PUHKY TIparii.
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Crpareris pO3BUTKY COIIABHOI BiIMOBIJAILHOCTI Cy0’€KTIB EKOHOMIKH
VkpaiHu — 1€ IUIaH pPO3BUTKY, SKHH BKIIOYAE KOMIUIEKCHE IO€IHAHHS
NPUHLUIMIB,  IHCTPYMEHTIB,  MeXaHi3MiB, 10  (QOPMYIOTh KOHIIEMIIO,
CIpsIMOBaHy Ha JJOCSATHEHHS 3aIlUIaHOBAHUX IMOKAa3HUKIB COLIAIbHO-€KOHOMIYHOTO,
€KOJIOTIYHOTO Ta JYXOBHOTO HampsiMy. AKTYalbHICTh PO3BHTKY COLIaJIHO
BigNoOBimampHOTO Oi3HeCy B YKpaiHi 3yMOBJEHA, 30KpeMa, HHU3BKHUM piBHEM
KOPITIOPAaTHBHOI KyJIBTYPH, IO € OJHUM i3 YHHHHUKIB (DiHAHCOBOi Ta €KOHOMI4HOI
HECTIPOMO>KHOCTI 3HAYHOI YaCcTKU CyO0’€KTiB rOCIIONApChKOil MisUTBHOCTI, HU3BKUM
piBHEM yCBIIOMJICHHS CYCIIUIBCTBOM poJTi Oi3HECY.

Jis pO3BHUTKY COLIATBHO BIATIOBIAAIBHOTO Oi3HECY B YKpaiHi HEOOXiTHAM €
(opMyBaHHS JAep)KaBHOI TONITHKH Yy cdepi CIOpHSHHSA PO3BHUTKY COIIaIBHO
BIAMOBiJaIbHOTO Oi3HECy, sika BU3HAYAE POJIb Ta y4acTh AEPKaBH Yy PO3BUTKY
coliajbHO BignoBifansHoOro 0izHecy B YkpaiHi. OCHOBHUMH HarpsiMaMH PO3BUTKY
collialbHO  BiJMOBimaspHOrO  Oi3HECy, IO  peali3yloTbesi  cy0’ekramu
roCroJIapchkoi JISUIBHOCTI Ha JOOpOBUIBHHX 3acazax, € y cdepi OXOpoHH
HaBKOJIMIIHBOTO  NPUPOJHOTO  CEpENOBHUINA:  BIPOBA/PKEHHS  IHHOBALIHMHUX
eKOJIOTIYHO Oe3neyHHX Ta eHeproe()eKTUBHHX TEXHOJIOTiH; 3amoOiraHHs
HETaTUBHOMY BIUIMBY Ha HaBKOJMWIIHE TNPHPOIHE CEPENOBHUINE; YTHIi3amis
BiIXOXiB; y cdepi 3alHATOCTI HACENCHHs: PO3POOJCHHS CTpaTeriii comianbHOI
BiMOBITaBHOCTI Cy0’€KTiB TOCHOAAPCHKOI MisTTPHOCTI 3 ypaxXyBaHHSAM IHTEpECiB
TPOMAJH i CYCIIBCTBA; CTBOPEHHS HOBHX POOOYHX MICITh; ITyOiKalist 3BiTiB PO
VOpaBIiHHS; 3MIHCHCHHA ONaroAidHUX 3aXOJiB, CIPSAMOBAaHUX Ha MiATPUMKY
COLIlaJIbHO HE3aXHMIIEHUX BEPCTB HACEJICHHS, CIIBIpals i3 cy0’€éKTaMH OCBITHBOT
MISUTBHOCTI 3 METOK IMMIATOTOBKM Ta MIiJABHINCHHS KBamidikaiii HayKOBO-
NeJaroriyHuX 1 MeJaroriyHux MpalliBHUKIB, MiIBUILEHHS pIiBHA MNpodeciiHol
MIATOTOBKM 3700yBayiB OCBITH, CIPHUSHHS HaBYAHHIO TPOTATOM JKUTTS Ta
miaTpuMKa 061apoBaHOi MOJIO/I; IIOPIYHE ONPHIIIOIHEHHS MyOJIIYHOrO 3BITY, LIO
MICTUTh 1H(OpMAli0 TPO 3IMCHEHHS CY0’€KTaMU TOCHOAapChKOi AisIIBHOCTI
3aXOJiB 13 3ampoBajpKEHHS CTAHIAPTIB BEACHHS COIIAbHO BiAIMOBIIAIBHOTO
Oi3Hecy; y pO3BHUTKY TPYNOBHX BIJHOCHH: HAaJaro/pKEHHS Jialory 3
MPOQCITKOBAMHA OPTaHi3allisiMH, CIIPUSHHS YKIAJCHHIO KOJCKTUBHHUX OTOBOPIB;
3a0e3neueHHs 00’ €KTUBHOCTI OLIHKU MPO(eCciitHIX SIKOCTEH 1 pO3Mipy BUHATOPOIH
3a JOOpOCOBICHE Ta pe3ylbTaTUBHE BUKOHAHHSA MPOQECIHHNX 00OB’SI3KiB
MPAIiBHUKIB; CTBOPEHHS MOXKIIMBOCTCH JUTs 3a0€3IEeUYeHHs 3aiHATOCTI MOJOAI Ta
MOJIETTIIEHHS IOCTYITy MPAIiBHUKIB J0 300YTTS OCBITH; CTBOPEHHS O€3MEYHMX Ta
€pProOHOMIYHHX YMOB TIpalli, MPOBEAEHHS O3I0POBUYMX Ta KyJIbTYpHHX 3aXOJiB;
BIIPOBQ/KCHHSA CyYacCHHX CHCTEM YIpaBIiHHSA OE3MeKOI0 Ta Tiri€HoK Mpari;
(bopMyBaHHS TepeNiKy COIliaIbHUX TapaHTiid, 30KpeMa MO0 MEIUYHOTO
CTpaxyBaHHA TPAIiBHUKIB 3 METOI CTHMYJIOBAaHHS TpPYAOBOi AaKTHBHOCTI;
CHPUSHHS MPaneBIalITyBaHHIO HPAI[iBHUKIB Cy0’€KTa TOCTIOAAPCHKOI JisUIBHOCTI,
3BIIBHEHHMX BHACIIJIOK peopraHizaiii; popMyBaHHS KOPIIOPATUBHOI KYJIBTYPH.
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Po3BUTOK COIiaIbHO BIAMOBIAATHHOTO OI3HECY € BAXKIMBHUM YHHHHKOM
CTaJIOTO PO3BUTKY CYCIIIBCTBA 1 Jep>KaBW, BUPIBHIOBAHHS CKOHOMIYHHX 1
COLaJIbHUX JUCIPOMNOPLIH, MiIBUIEHHS AOBIpH I'pOMaJsH N0 Oi3HECYy, a TaKkoX
MOKPAIICHHS SKOCTI JXUTTS YKPATHIIIB.
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BILIUB CYYACHUX [IU®POBUX TEXHOJIOT'T HA ®OPMYBAHHSI
BI3YAJIBHO-3HAKOBOI KYJIbTYPH Y IIPOEKTYBAHHI
IJEHTHYHOCTI BUIIIOI'O HABYAJIBHOI'O 3AKJIAY

Komnu y 2020 poiri J10ACTBO MOCTAI0 MEPel BHUPIIICHHSIM HOBUX MPOOJIEM,
CIUIKYBaHHS, KOMYHIKAI[isl 1 3B’S30K CTadd BaXXHUTH Habarato OUIbINE, OCKLIBKH
BOHM BIUIEJNCS y poOOTY ¥ HaBYaHHsS, CTaBIIM 3 HUMHM HEPO3PHBHUMH 1
YTBOPHBIIH €MHY ekocucTeMy. CHTyallis B CBiTi i, THM Tade, B YKpaiHi pu3Bena
JI0 CepHO3HUX 3MiH Yy CHCTEMaX OCBITH ycCix 0€3 BUHATKY THIIB OCBITHIX 3aKJIAIiB.
Yekatu moBepHEeHHS 10 cTaHy 2019 poxy MOXHa TOBro, i HEeMa€e HiSIKUX TapaHTii
IO IIe B3arami BimOymeThCsl, TOX MOTPiOHO aanTyBaTHCh Ta IMEePEOOIAIITOBYBATH
npouecH. [lu3aifH Bi3yaJbHHUX KOMYHIKamili yHIBEPCHUTETY HE BTpadae CBOET
KOPHCHOCTI ChOTOJHI 1 Ma€ PO3KPUTH CBill MOTEHIiaJl y HOBHX MeJdia B MeEpexi
iHTepHeT. PUHOK OCBITHIX MOCIYT, TaKWi, IO CKIJIABCS HHHI, XapaKTePU3yEThCS
HAJIMIITKOM 1IEHTUYHHUX TPOTIO3UIIH, dKOPCTKOI KOHKYPEHTHOI O0pOTHO00I0 3a
abitypienTiB. ToMy BKpail BaXJIHBO CTBOPHTH YMOBH (iH(OpMaIiiHO-TOCTYIIHI,
HAyKOBO-TIEJIaroriuHi, MPOrpaMHO-METOAMYHI, MaTepiaJbHO-TeXHIuHI), sKi ©
3abe3neuyBanu Oe3nepepBHY KOMYHIKAIIMHY MisTTbHICTh,  TAKOK BUKOPUCTAHHS 11
y npoueci GopmyBaHHS iMiJKy 1 comianpHOro npectiky 3BO, KOTpHid 3as1€KUTh
BiJl HU3KH (DaKTOPIB:
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SIKOCTI OCBITH, 1[0 HAJA€ThCS,;

3arajbHOT0 KYJIbTYPHOTO PiBHS CTYZCHTIB;

BIZIrYKiB poOOTO/IaBIIIB PO BUITyCKHUKIB neBHOr0 3BO;

PiBHS HAyKOBO-IHHOBaNiHHOT isSUTBHOCTI;

BHYTPIIIHIX COIiaJbHO-NICUXOJIOTIYHUX XapakTepucTuk 3BO;

Bi3yanpHUX XapakTepuctuk 3BO;

3acHOBHHKa/kepiBHHKa 3BO;

PiBHS M>KHApOIHOI CIiBIpAIii.

VY enoxy MmBHIKOTO PO3BUTKY iH(MOpMAaIiifHUX TexHoiorii. Ha BimMiHy Bin
Mac-Mefia, 1e KOMyHiKamis 3 CHIOEThCS 32 CXEMOIO «Bi OJJHOTO 110 6araTbox»,
cxeMa KOMYHIKaIlii y HOBUX Mezia — Big 6aratbox no Oarateox. JlocTym 1o HOBHX
Mellia MOXKIIMBHH 3 yCiX €JIEKTPOHHHX MPUCTPOIB 3 BUXOJOM Yy Mepexy [HTepHer.
3a nanumu Wordometers, cranom Ha OepezeHb 2019 poky KiNbKiCTh KOPUCTYBadiB
InTepHeTy y CBITI CTaHOBUTH 4 MuIbspAa 1 MOCTIHHO 3pocTae. CTaTHCTHKA TaKOX
MOBITOMJISIE, 10 KHUXKOK BHAAHO On3bko 500 THCAY, KOMIT FOTEpIiB mpoaaHo 73
MIJIbOHA 3a JIBa MiCsiili, a MOOUTEHUX Teae(OHIB MPOJaHO OUIBIIE TPHOX MIJILOHIB
3a OIMH JEHb. bijblle MOJOBUHM JIOACTBA HAPOIHKEHOTO Y TEpioJ PO3BUTKY
IHTepHET TEXHOJIOTi, 3apeecTpoBaHi B COMiadbHAX Meia, BMIIOTh 1 KOPUCTYIOTBCS
MOOLTEHUMHE JOJATKaMH, a TAKOXK € IITbOBOI0 ayauropieto st 3BO.

Bimomuii KaHAanChKM TeopeTWK KomyHikamii Mapman Mak-JIroeH
Bi3yaJIbHUII KaHANT KOMYHIKaIlil BBaKaB MpoBinHUM y XX cTopivydi. Y Haml 4ac, y
XXI cromitTTi Bi3yaibHa KOMYHIKallis cTala Ie akTyajJbHIImIoOw. Bixke choromHi
nependavyaeThCsl TEHICHIIsSI MOoAanbIol Bidyanizauii Beix cdep xurrs. Bizyanbhi
aCIeKTH TpOIeCy KOMYyHIKaiii Ha0yBalOTh jaefaii OiIbIIOr0 3HAYEHHS.
3p03yMiJIicTh, YUTA0EJIBHICT 1 BidyajbHa 3pYYHICTH € OCHOBHMMH KPHUTEPisIMU
e(eKTHBHOCTI OY/1b-SIKOT'O TIOBIJOMIICHHSI.

OnHuM 31 COCO0IB MATPUMKH OCBITHBOTO MPOLIECY € HOro iHpopMaTH3aIlis.
Cytb iHpopMaTH3alii y BHOPOBAa/PKEHHI HOBUX 1H(OPMAIiHHO-KOMYHIKaTUBHUX
TEXHOJIOTi} B HaBUAJIbHO-BHXOBHY HiSJIBHICTh OCBITHBOTO 3aKiaay. 3a JOOMOTOI0
TaKAX IHHOBAIIIfHUX TEXHOJOTI MOJXXHa MOMOBHUTH TPAIWIiAHI METOTUKU
BUXOBaHHS a00 HaBYaHHA, SIKi JIOTMIOMOXYTHh YIOCKOHINTH TpOLEeC HaBYaHH,
MPUCKOPUTH JOCTYN A0 iH(pOpMamiifHuX mxepen. [HpopmaTuzaiis OCBITHBOTO
MpoIlecy TMONIATae B IIABUIICHHI SKOCTI MisUTBHOCTI IIEJaroriB i CTYACHTIB,
HinecrnpsMoBaHoMy  (OpMyBaHHI  iHpOpMamiiHOI  KyJbTYpH  OCOOMCTOCTI,
Opi€HTOBaHOMY Ha  TpuAOaHHA  iHQOpPMamiHHMX  3HaHb,  BHPOOJICHHS
iH(OpMamiHHUX yMiHB.

3apa3 ykpaincbki 3BO BHKOPHCTOBYIOTH HACTYIMHI 3aco0M Bi3yalbHUX
KOMYHIKaItiit:

IpyKoBaHi (IUIakart, JUCTiBKa, Opomrypa, OyKieT, XypHaj, ra3era, OJaHK,
€TUKEeTKa, KaJeHaap, TUCTIBKa);

TeJleeKpaHHi (pekiaMa, rpadivHi Bieo i KIHOPOJIMKH);
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cepenoBriia abo 00’€MHO MpPOCTOPOBi (O1IOOPAN, PO3TSIKKHM, EIEKTPOHHI
TabI10, JOPOIKHI 3HAKH, BUBICKH, rpadika Ha ac(aibTi 1 CTiHAX);

3aco0M Bi3yanbHOi KoMyHikamii, cneuudiuni s [HrepHery (HaBiramis
CalTiB PI3HOMAHITHOTO THUIY).

30UIBIIYIOYN 3aCTOCYBaHHS €JIEKTPOHHUX Bi3yalnbHUX KoMyHikanidi BH3
Tpeba 3BEpHYTH yBary Ha MOOUTBHI DOJATKH SKi BHKOPHCTOBYIOTH TEXHOIIOTIIO
JIOTIOBHEHOI peanbHOCTI. Lle myke 3pydHO, Ta 3HAYHO IMOKpAIIye 3aIliKaBICHICTh
CTyICHTaMH ManepoBUMHU HocisMu iH(popMmarii. He moTrpedye DOporux rpomoBmx
BKIaseHb 3 Ooky 3BO. IHcTpymMeHT — MoOUTEHHET TenedoH, cMmapTdoH abdo
TUTAHIIET, IBIISIE CO00I0 0A30BUIA €IeMEHT IS POOOTH CHCTEMH i € OOTPYHTOBAHIM
3 TOYKH 30pY JOCTaTHBOI MOTYKHOCTI MOOUTBHUX TIPOIECOPIB, BEIMKOI PO3AITEHOT
3IaTHOCTI Cy4acHUX AMCIUIETB Ta BOyIOBaHHUX B MPHUCTPiil kamep. | Ha cam nepen €
BJIACHICTIO JIFOJIMHH, sIKA caMma CIIJKY€E 3a HOTro 30epeKEHICTI0. 3a JOMOMOTOI0
MOOIUIBHOTO I1HCTPYMEHTY BHKJIanadi, cryiaeHTH i rocti 3BO 3MoxyTh Kpaiue
OpiEHTYBaTHUCS B TIPOCTOPI 1 iH(popMaii.

JlonoBHEHa pealbHICTh — TMOHATTS, SKE€ OIHCY€E TMPOLEC JOMOBHEHHS
peanbHOCT] BipTyaJbHUMH 00’ekTaMu. KoMyHiKalis 3 BipTyaJbHOIO PEalbHICTIO
BUKOHYETBCS B peXuMi on-line, a mnd 3abesmedeHHs HEOOXimHOTO edekTy
HeoOXimHa Jmime BeOKamepa — 300paxeHHs 3 sKoi OyIe IOMOBHIOBATHUCH
BipTyaJlbHUMH 00’ €KTaMHU.

Ha ocHOBI npoBenieHOro aHaji3y aHaJIOTiB Ta MAPKETHHIOBOTO JOCIHIIKECHHS
OyJ0 BUSBIICHO aKTyaJbHICTh i€l Temu. Hapasi icHyroTh OIiOHI pO3pOOKH, TIPOTE
BOHH III€ JJAJIEKO HE TakKi, SIKUMHU 1X XOTUIoch Ou Gaumtu. Lle cTocyerhest cuctem
yIpaBJiHHS HABYAIBHUMU IpoliecamMu. Y Gi3HeC HaNpsIMKY MOJIOHI CUCTEMH BXKe
JIAaBHO HaJIaroJpKEHi, 1 BapTO NMPUAMBUTUCH JI0 HUX Ta CIPOOYBAaTH MEPEKIACTH 1X
JIOCBi 13 opraHizamii cucreM Bi3yaJbHOI KOMyHikamii Ha KOH(epeHLisX Ha
YUHIBCHKI MPOLIECH.

CTOCOBHO BX€ MPOBEACHOT poOOTH, MOXHA 3pOOUTH BHCHOBOK, IO I[LIKOM
MOJJIMBO OCYyYaCHHTH TepO yHiBepcHTeTy Ta #oro iMmimk. Bpama cucrema
Bi3yaJbHUX KOMYHIKAIIi} JIMIIe CpUsITUME TAaKUM 3MiHaM Ha Kpaie. Takox crana
OUYEBHIHOIO MOJKJIMBICTH BUKOPHCTATH alIeHTUKY repOy B poOOTi Hall Cy4acHUM
MOOLTEHUM JTOJTATKOM, CTBOPHBIIIH €IUHUH 00pa3.

Po3poOka koHmentii Bi3yaJIbHUX KOMYHIKAIid YHIBEpPCHUTETy B MeXax
cepBiCy MOOUIFHOTO JOJATKy, KOXEH 3 acleKTiB SKOro MoTpedye pereibHOI
pPO3pOOKH, TECTyBaHHS, MEPErIALy, BAOCKOHAJIIEHHS Ta 0araTOpidHOI MiATPUMKH
TiCIs BUITyCKy. |HHOBAIiHICTE pilleHHs, BIACHE, MOJIAATA€ Y MOETHAHHI (QyHKIIIH,
gAKi Hapa3li pO3KHIaHI MO pI3HUX cepBicax, IO JJOMOMOXE ONTHMi3amii Ta
oprasi3zallii HaB4YaJILHOTO MPOIIECY Y Cy4aCHOMY YHIBEPCHTET.
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YK 061:72.012.8
[Maciuna T.O.
crapm. BUKI. HY «3anopizbka mosiTexHikay

CYTb OB’€EMHO-ITIPOCTOPOBOI CTPYKTYPU CEPEJIOBUIIIA TA
BUKOPUCTAHHA KOMITO3UIIIMHUX ITPUHIUIIIB ITIJ] YAC
BUPIHNEHHA NPOEKTHUX 3ATAY

HenmocratHst  BupasHicTe Ta  BTpaTta AMHAMIYHOTO  Xapakrepy i
(hyHKIIOHATBHOI TOUITBHOCTI 00’ €MHO-TIPOCTOPOBOi CTPYKTYpPH CEpeAOBHINA B
KypPCOBHX IPOEKTax CTYyJICHTIB CTa€e MpoOJIEeMOI0 Yepe3 iX HEeJOCTaTHE 3aCBOEHHS
eTamiB TMIATOTOBKH A0 (opMOTBOpUiii HisuTbHOCTI mpuTamMaHHIH mpodecil
Ju3aiiHepa.

[IpoGnema momsrae B TOMy, IIO CTYAEHT HE OJpa3y 3acBOIOE PO3YMiHHS
CKJIQJIHOCTI MPOCTOPY, 3 SKUM BiH MOYMHAE CBOIO poOOTY, 60 BOHO CKIIAJAEThCS 3
PI3HOMAaHITHHX CHCTEM SIKi CHIBICHYIOTH 1 TIPEICTaBIICHI eleMEHTaMH, TiTaMHu,
Macamu, 00’ eMaMu, IPOIeCaMu, IBUIIIAMH, 3B’ I3KaMU, BiTHOCHHAMH MiXXK HUMH 1 T.
iHII. BTpuMmaty 110 AMHAMIKY 1 piBHOBAry iX ITICHOTO PyXY 1 CTBOPUTH CYKYITHHHA
MPOCTip € He JIETKOI0 3aJadel0 Ha KO)KHOMY PiBHI MPOEKTYBaHHSA NOYMHAIOYH 3
OCHOB ITPOEKTYBAHHS CEPEIOBHIIA i O CTAPIINX KypCiB.

[lepmoueproBuM 3aBAaHHAM BHKJIaJada 3 METOIO 3amo0iraHHs Takol
NOMHJIKM TIOBMHHO OYyTH 4iTKEe JIOBEIEHHS [0 CTyAEHTa XapaKTepUCTHK
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cepeloBHINA HaJ SKAM BiH TouMHAae mpairoBatd. [lokasatm iomy —
CKOHIIGHTPOBaHy NpPHUPOJY CTPYKTYpH Ha TNpPHKIAJax BXKE pO3pPOOICHHX Ta
CIPOEKTOBAaHUX CEPENOBUIL, PO3KPHUTH, OL[IHWUTH, MOPIBHATH TOJIOBHI XapaKTepHi
O3HaKM a caMe: CTyNeHs CKJIAQIHOCTI, IHTCHCHBHOCTi, KOHIICHTpAIIil,
crpsiMOBaHOCTI, MacmTady. s HbOro CTYIEHTOBI IPOIOHYETHCS Yy BHITISII
AQHKETH TPOAHANI3yBaTH ICHYIOUi aHAIOTH OO0’ €MHO-IIPOCTOPOBHUX CTPYKTYP
BINIOBITHO /1O TEMH KypCOBOTO TpPOEKTy. B pesynbraTi mpoBemeHOi podoTh
CTYICHT BH3HAYa€ i MATBEPIPKY€E ICHYIOUHMH TPHKIAIAMH, IO SK TPABIIO, HE
ICHY€ YiTKHX MEXaHIYHUX MeX MK OJHUM IPOCTOPOM i i1HIINM, SIKi B CBOIO UEPTy
pa3oM YTBODIOIOTH CTPYKTypy dYepe3 CKIagHe iX B3a€MOIIPOHMKHEHHS,
B32€EMOIIEPETBOPEHHS Ta CKYITYEHHS BCiX HOT0 CKJIaJIOBHX.

HacrtymHoro noMuiKow B po3yMiHHI a00 CpUiMaHHI CTYIEHTOM XapakTepy
MPOCTOPY, OCOOJIMBO BiJKPUTOTO, € DAaUeHHs1 HOTO SIK MOPOXKHBOTO. Binbiny yBary
BiH KOHIIGHTPY€ Ha MpPEAMETax, K 00’ €KTax, 0 BiANOBIIAIOTh 32 MEBHY (YHKIIIIO
sKa MO3Ha4yae TMPOLEC I TOMY JCTalIbHO iX aHaumizye i mpopobisie dopmy, a
BIZAKPUTHI IPOCTIip, B HOro po3yMiHHI, He OTpeOye po3podisiHHs. Lle npu3BoaAnTb
JI0 YTBOPEHHS CTATHYHOTO MTPOCTOPY SIKWil € HEBUpa3HUil 3a mpouecoM. Takum, ae
HIYOTO HE BiOYBA€THCSA 1 KU CTa€ 30HOIO, a 3araJbHUM MPOLEC NEePEePHBAETHCS.
B kpamomy Bunazaky BiH Oy/ie BUKOHYBaTH (QYHKIIIO TPAH3UTY, ajle HEHTPaIbHOTO
TpaH3uTy. lle mpu3BOIUTE 10 HE3B’S3aHOCTI CKIIAJOBUX IIPOIECIB AKi YTBOPIOIOTH
Oinpmmid, 3aranpHuH, mporec. TyT Tpeba 3BepHYTH yBary CTyJEeHTa Ha Te, IO
HaBITh SAKIIO 1 TPAH3UTHUH, TO BiH Ma€ CBii IpoIIeC i IIe TMPOIIeC He € 3aMKHCHUI.
BiH Mae npo1oBxKeHHs Ha30BHI 00’ €JHy04i 1HII (YHKIIOHATBHI IPOCTOPH B SIKHX
BiZI0YBaIOTHCS TIPOLIECH.

B Takomy BHIaJKy CTYJEHTOBI Tpeba JIOBECTH XapaKTEPUCTHKY BIIKPHTOIO
MPOCTOPY SIK TAKOTO, IO MA€ TaKi XK SIKOCTI SIK 1 3aKPUTHH HPOCTIp, 1 Mae CBOIO
00’ €MHO-TIPOCTOPOBY CTPYKTYpPY OO CEHC KOKHOTO MPOCTOPY I IMPOIeC, IO B
HbOMY BIJIOYBa€ThCsl HE 3AJIEKHO B/l HACHUEHOCTI HOTO JisIMHU.

HactynmamM i 00OB’S3KOBHM TIiJi Yac BHKOHAHHS aHAN3y BXKE ICHYHOUHX
00’€MHO-ITPOCTOPOBUX CTPYKTYP € UiTKE BU3HAYCHHS IX MOKA3HHKIB 3a (hOpMOIO.
Le crymiap ix cTifiKOCTi, JOKami3amii, KOMIIAKTHOCTi, CTaIliOHAPHOCTI,
MaTepialbHOI OOMEXEHOCTI IMX TMpoIeciB 10 (OpMYyHOTh (QYHKIIOHAIBHICTH
mpocTopy abo BiAMOBITAIOTH 32 (DYHKIIOHATBHICTE MPOCTOPY Ta SIKOCTI IYTTEBOTO
BioOpaxeHHs. | 11e € 6a30BOIO i TOJIOBHOIO HIJUTIO ()OPMOYTBOPIOIOUIH AisITBHOCTI
mu3aitHepa. He 3akpinmBIIM BHCHOBKHM B pe3yNbTaTi aHATITHYHOI poboTH 3
aHajioraMu 00’ €MHO-TIPOCTOPOBHX CTPYKTyp He Oyae JOriyHoi moOyqoBH
BiJTHOCHH M1 JIFOJIMHOIO 1 MPEMETaMH Ta JIFOJIUHOIO 1 IPOCTOPOM.

HactymHuM etamoM Ticisl TPOBEACHHS YITKOTO aHai3y 1 3acBOEHHS
OCHOBHHX XapaKTepUCTHK 00’ €MHO-IIPOCTOPOBOi CTPYKTYypH, € OOMpaHHI
KOMIIO3UIIITHUX MPUHIHUIIB, SKi JONOMAararTh BUPIIINTH MPOOJIeMy TapMOHi3arii
Ta HaJlaHHs OUITBIIOT BUPAa3HOCTI CEPENOBHILY. 3 OCHOBHHX MOXKHA 3aCTOCOBYBATH
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KOHTPACT, HIOAHC 1 B JAESKUX BUIAJKax TOTOXKHICTh JUIi BUOOPY IUIACTUYHHX
XapaKkTepucTuk (HOPMOYTBOPEHHS 00’ €MHO-IIPOCTOPOBOI CTPYKTYpU HPOCTODY.
ToMy Ui CTyIEeHTIB PEKOMEHJIOBAaHO 3 3aIllPOIIOHOBAHMX Map HPOTHIICKHOCTEH:
BeJIMKe-MaJle, LIbHE — T€ M0 CKJIAJIAETHCS 3 OKPEMHX YacTHH, T€ 110 HEce — Te M0
HECyTh, BIIKPUTE — 3aKpUTe, HEINPOHUKHE — MEpEXHBHE, CHUMETpUYHE —
acMeTpHUYHe, HampyXeHe — po3cialiieHe, JKOPCTKe — M sKe, HaONmKeHe — Ha
BiJICTaHi, NPUCBOEHHA — BINIITOBXYBAaHHS, KOHIEHTPAIis — PO30CEPEIKCHHS,
VIIITbHEHHS — PO3PiIPKEHHS, HACTYH — BIICTYH BHOpAaTH TPH Tapu i BUKOHATH
00’€eMHO-TIPOCTOPOBI CTPYKTYpH 3 BIAMOBITHUMH SKOCTSIMH 3 METOI OOpaHHS
HaMKpamoro BapiaHTy caMe Uil BHpilIeHHS mpoekTHoi 3amadi. [lpm mpomy
CTYIIiHb KOHTpPAcTy abo HIOAHCY CTYICHT 00upae caM.

B pe3ynpTaTi BUKOHAHHS CTYICHTOM IMEpEIiueHUX OOOB’SI3KOBHX 3aBJIaHb,
HOro po3yMiHHS CyTi NPOCTOPIB SK TPOLECIB a HE YepryBaHHsS IOPOKHBOTO 1
3allOBHEHOr'0, 1 pIBHO3HAYHOTO TNIPOEKTYBAaHHS CEPElOBHIIA B IJIOMY CTae
HaOyTHUM HaBUKOM 1 3aKpilUICHMM Ha MpPaKTUIi. A 30Cepe/KeHHs Ha OOpaHHI
KOHKPETHOTo 3aco0y rapMoHi3amii KoMno3ullii B mo0yAoBi 00’ €MHO-IIPOCTOPOBOT
CTPYKTYPH IIPOCTOPY CEPENOBHUINA A€ oMY BIEBHEHICTh B OTPUMaHHI BUPA3HOTO
1 cepeioBHIIA.

YK 378.14
ITotanenko I'.M.
crapi. BUKI. HY «3anopi3bka nosiTexHika

MIKIUCLHUATLITHAPHUM 3B’ 130K IPOEKTYBAHHSI
TA KOMIT'OTEPHOI T'PA®IKW Y HABYAHHI CTY/JEHTIB
TPA®IYHOMY JIU3AVHY

Ha Mexi cy4acHOro CTaHOBJIEHHSI CYCIUJIbCTBA, B YMOBax Oe3rnepepBHOT
3MIHM TEXHOJIOTiH, Y mnejaroriii HeoOXiJHa BIANOBIJIHA nepedyaoBa CTPYKTypH
MHHYJIOTO JIOCBiy Ta HEOOXIHICTh OPIEHTYBAHHS CTYJICHTIB I1iJ] 4aC HAaBYAJILHOTO
npolecy Ha cuTyauii MalOyTHBOro (PaxoBOro BUKOPHUCTaHHS 3HaHb. [Ipu 1bpomy
OBOJIOJIIHHS OCHOBaMH HOBITHIX TEXHOJIOTiH, CHCTEMOI NPAKTHYHHUX 3aHATh
NOBMHHO OyTHM HE CaMOLJUII0O, a IHCTPYMEHTOM IIPaKTHYHOI nepeOyIoBU
HaBYaHHSI.

VY cydyacHoMy cBiTi iHpopManiiHUN MOTIK, KU OOPYIIyeThCS HA JIOJUHY
HACTUIBKM BEJIMKHUH, IO JIIOASM JIOBOJUTHCS 3BEPTATHCS JO IMIATPUMKH Pi3HOT
TexHIKH. [IpoeKTyBaHHS NMPOMHCIIOBHX BHPOOIB, iHTEp’€piB, 00 €KTIB BizyaabHOI
KOMYHIKaIlil HEMOXXJIMBO 0€3 3aCTOCYBaHHS KOMIT IOTEPHUX TEXHOJIOTIH.

OCHOBHIMH HamnpsMKaMH B HaBYaHHI KOMII'IOTEpHIH rpadili y BHIIHX
HaBYAIBHMX 3aKJIaJax TIOBHHHI OyTH: 3arajJbHOOCBITHIH Ta NparMaTHYHHH.
3aBiaHHs 3arajbHOOCBITHBOTO HAMPSMKY IIOJISITA€ y BHBYCHHI HaBYAIBHHUX
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NPaKTHYHUX TIPOEKTIB, (OpPMYyBaHHI HAaBUYOK, SIKi OyAyTh 3aCTOCOBYBATHCS B
peanbpHUX Au3aiiH-npoekTax. [IparMaTuyHuil — B OTpUMaHHI IPaKTUYHUX HABHYOK
y poOOTi i3 TmporpaMHMMH IHCTpyMeHTamu. [IporpamMa 10 HaBYaHHIO
KOMIT'FOTepHiN rpadilli MoBUHHA OyTH MOOyJOBaHA TaKUM YHHOM, OO IIi JBi
npo0JIeMH — 3aralbHOOCBITHA M ITparMaTHYHa — BUPINIYBAINCS OJHOYACHO.

Komm’torepHa rpadika, SK OCBITHS AWCIUIUIIHA IIBUAKO PO30YIOBYETHCA.
Cooromui ii MeTor0 € MiABUIIECHHS €QEKTHBHOCTI 3aCTOCYBAHHS JIFOJAHHOIO
KOMIT FOTepa SIK iIHCTpyMeHTa.

VY mporeci HaBYAaHHS CTYICHTIB IPOEKTYBAaHHIO IPOMHCIOBHUX BHPOOIB i
00’€eKTiB, iHTEp €py Ta €NEeMEHTIB TpadigHOrO AM3alfHy HEMOXKIIHBO OO0iiTHCS 0e3
3aCTOCYBaHHS KOMIT IOTEpHUX TEXHONOTiHH. CaM Tpolec CKIaJaeTbCcs 3 TaKHX
MPUHIUIB: 1HTErpamii, JOMiIHYyIY0l MOTHBAILlii, IHTEPAKTUBHOCTI, MOAYJILHOL
noOy/oBH KypCy, IIBHIKOI pPE3yJIbTaTUBHOCTI, OIEPATUBHOIO 3aKpPiIJICHHS
NPaKTHYHUX HABUYOK, Pe(IIEKCHBHOCTI, HABYAJIbHOI B3a€EMO/ii (HABUMBCA CaM —
HaBYH 1HILOTO), IPOJYKTHUBHOCTI i TBOPYOCTI.

1. IlpuHuun iHTerpanii.

Mae Ha yBa3i ruboKe B3a€EMOIIPOHUKHEHHS, 3TUTTS B OJJHOMY HaBYaJbHOMY
MaTepiali y3aradbHEHHX 3HaHb 3 Tiei abo iHImOI oOmacti. [HTerparmis, Ha HamI
MOTJIA, HAJNCKWTh N0 NUAAKTHIHHX TPUHIOUMIIB 1 HEe Oyae mnepeOibIIeHHIM
CKa3aTy Mpo Hel sIK MPO IepIIy cepesl piBHUX.

2. [MpuHIINIT JOMiHYI0Y0i MOTHBAIII].

VY mpaxTuii poOOTH By3iBCBKMX BHKJIAAadiB HOPMOIO BBa)KAETHCS T€, IO B
HAaBYaHHI CTy/IeHTaM HEOOXiJHO «IepeaBaTh» 3HaHHS IO MpeaMeTry. Y cHucTemi
HaBYaHHS TOBMHHA BifAOyBaTHCSl HAWCKJIAJHINIA [iSUIBHICT O MOJIENIIOBAHHIO
IHTEJIEKTYaIbHOT0, JIyXOBHOT'O i MpodeciiiHOro MmoTeHuiany CTYIEHTIB VIS TOrO,
1100 BOHM CTaJIN Cy0’€KTaMU CBOT'O CAMOPO3BHUTKY.

3. IlpuHIMIT IHTEPAKTUBHOCTI.

Y HaBuaHHI i3 3aCTOCYBaHHSIM IHTEPAaKTHMBHHUX TEXHOJOTIH  IIiJ
IHTEPaKTHBHICTIO PO3yMIFOTh MOXIIMBICTh HABYATHCS B PEKUMI Jiallory 3 ycima
YYaCHUKaMH OCBITHBOTO MPOIIECY 3a JIOTTIOMOTOI0 BUKOPUCTAHHS CIEiali30BaHOTO
OCBITHBOTO iH(POPMALIHHOTO CEPEAOBHINA.

4. IlpuHIUI MOAYILHOT TOOYIOBH KypCy.

MonynpHa 1o0y/10Ba HAaBYAIBHOI JUCHUIUIIHA TPUITYCKAE CTPYKTYPYBaHHS
MPOTPaMHOT0 MaTepiaay MO MOAYJISX, Y SKi MOKe BKJIIOYATHCS Marepian i3 ycix
PO3ILTIB, W0 TPAAWIIHO MNPEICTABISAIOTECS HAaBYAJBHUM KypcOM, a MOJIYJI
MOJKYTh BUBYATHCS B Pi3HIN IMOCIHIIOBHOCTI 3aJIeKHO Bif MPOdiIo cremiaabHOCTi,
BHYTPIIIHBOI JIOTIKM KypCy, BUXITHOTO PIBHSA CTYJEHTIB i HEOOXiIHOTO piBHS Ha
BUXOJI.

5. IlpuHOMI WBHIKOT Pe3yIbTaTHBHOCTI.

Haminenwit Ha MiHIMaIbHUN dYac oJiepkaHHS TpadidHux 300pakeHp i3
BUKOPDHUCTAHHSIM TiJbkM 0a30BuMX iHCTpyMeHTiB. Ilpamioe nocuTh e(peKTHBHO,
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0coONMBO JJIs CTYZNEHTIB TNEpIIoro Kypcy. BoHm He 3BUKIM mTpamioBaTH 3
BEJIMKUMH TIPOCKTAMHU.

6. [IpuHIMIT OTIEpaTUBHOTO 3aKPiIUIEHHS NPAaKTHYHUX HABUYOK.

[lonsirae B TOMy, LIO CTYyAEHTH CIIOYAaTKy 3a JONOMOIOI0 BHKJaJgada
CTBOPIOIOTH Ipadiyni 300pakeHHs], a MOTIM BiJpa3y caMOCTIHHO OyIyIOTh iX.

7. lpuHnun pedIeKCUBHOCTI.

[puryckae ycBiTOMIICHICTh CTYICHTAMH, 1[0 HABYAIOTHCS 3MICTY ¥ cII0c00iB
ISUTBHOCTI, a TOJIOBHE, BIIACHUX OCOOMCTICHHX 3MiH.

8. [IpuHIMT HaBYATBFHOI B3aeMOIi1 ( HABUMBCS caM — HABYH 1HIIIOTO).

OnmpaeTscsi Ha Te, MO IOMUIBHO BKIIOYATH B HaBYaHHSA mpodeciiiHi
3aBIAHHS], SKi BHMAaraloTh HE TUIBKH IHIWBIIyallbHOTO, ajleé W TPYIOBOTO
00TOBOpEHHS, PO3B’SI3KY i OIIHKH.

TakuM uWHOM, Yy pe3yJbTaTi BUBYEHHS IHTETPOBAHOTO Kypcy 3TilHO i3
3a3HAYEHUMH IPUHLUIIAMH CTYJICHTH OAEP)KYIOTh YCBIIOMJICHY (X0ua il HEMOBHY)
iHpopMalil0 1O MIpKyBaHHS NP0 HACTYIHI TIMTaHHSA: SKUMH HOBITHIMHU
IHCTpYMEHTaJbHUMH 3aco0aMu 30poiHI cyuacHi amzaiiHepu? Slki 3ycuiuis
MOTPiOHI 11 OBOJIOIHHS IUMU 3acobamu? SIKOi METH MOXKIIUBO JOCSTHYTH MU
3acobamMu? Sk BIDIMBAIOTH HAa TBOPYI MOXIIMBOCTI IHM3aifHEPiB KOMIT IOTEpPHI
TeXHOJOTii? Y SKUX HampsMKaX ific PO3BUTOK IpadivHAX TUCHHUILTIH Y 3B’S3KY i3
3aCTOCYBaHHSAM KOMIT IOTEPHUX IHCTPYMEHTIB, SKi OCTIHO MOAEPHI3YIOTHCS?

CIIACOK BUKOPUCTAHOI JIITEPATYPU
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2. AHami3 poumi i Micis 3HaHb, BMiHb Ta HaBUYOK PO3POOKH KOMIT IOTEpHOI
rpadbikn  Ta gu3aiiHy g MadOyTHIX BumrenmiB  iHGQopmatmkm. URL:
https:/fi.npu.edu.ua/files/Zbirnik KOSN/17/23.pdf / ([Jara 3epHenns: 2023-26-
03)

3. [Jupaktuuni  ymoBu  (opmyBaHHs  iH(opMmaniiHO-KOMyHIKaliHHOT
KOMIIETEHTHOCTI MaiOyTHIX ()axiBI[iB €KOHOMIYHOTrO MPO(UI0 B OCBITHHOMY
CepelOBHILI YHIBEPCHTETY
URL: https://fi.npu.edu.ua/files/Zbirnik KOSN/17/23.pdf / ([dara 3BepHEHHS:
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AMJEHTHKA, SIK 3ACIB HOIYJISIPU3ALIT 3AKJIAZIIB KYJILTYPH

OcHOBHU aiifieHTiKu moyanu (GopMyBaTHCS y NepIiil MOJOBHHI JIBaALSTOTO
CTOJITTS, SKpa3 TOMi, KOJU 3’SBWJIOCS OaraTto KOMIIaHiii B ONHIM ramysi. im
HeoOximHo Oyno cebe BUIUIATH Ta  3amaM SITOBYBAaTHCS — CIIOXKHMBAyeBi.
HadinpocrimuM Ta HaWOLIBII  3pO3yMUIMM  MiAXOAOM  CTalo  Bi3yajJbHE
oopmiieHHs. SIKIIO 3BEpHYTHCS [0 BHUTOKIB IIOXOPKEHHS CIJIOBAa, a BOHO,
0e3yMOBHO, IHIIIOMOBHE, «alICHTHKa» MOXOAWTH Bix aHTIilicbkoro identification,
a00 «IJEHTHYHICTDY.

AlineHTuka — 1e Bi3yaJbHAa 4YacTHHA OpEHIy, sika JOIOMara€ CTBOPIOBAaTH
nmeBHW o00pa3 KoOMIaHii B oyax crokuBadiB. [ligBumrye il BIi3HaBaHICTH,
npecTixk. [i eneMeHTH — ue Tepiie, Mo 6aunTh JroguHa. CaMe BOHA CTBOPIOE
3arajbHe BPa)XEHHs Mpo OpeHi,3a0e3nedye yHIKalIbHICTh. 3aBASKH IMPOIyMaHin
alfiIeHTHUIi, KOMIIaHIs CTa€ KOHKYPEHTHOCIIPOMOKHOIO Y CBOTHi HilIi.

Enementamu aiinentuku e: ¢ipmoBuii mpudr, Gopma Ta 3MiCT JIOrOTHILY,
KOpPITOPATHBHUH MepcoHax, ciorad. CIOIU X BiTHOCATHCS KOMOIHAIlis KOJBOPIB,
cxeM (marepHiB), rpad)iYHUX 1 CJIOBECHUX MPUHAOMIB, MAJIFOHKIB, CJIiB Ta IHIIHX
€JIEMEHTIB, SIKi BUKOPHCTOBYE KOMIIaHiA, 00 3pOOUTH Bi3yallbHY 3asBY IpO cebe
MOTEHIIITHUM CHO)KHMBaYaM.

VYeci mi CKIIagoBi MOXKYTh OYTH PO3MIIIEH] Ha JIOTOTHIN, (pipMOBOMY OJIaHKY,
BI3WTIBKAaX, MaKyHKaX, CIIEKTPOHHHUX JHCTaX, PEKIaMHIN IpOAYyKIlil, BHUBICKaX,
BITpHHAX 1 HAaBITh Yy CONIANEHHUX MeEpexax, TOOTO TaM, Je BiIOyBaeThcs
KOMYHIKAIIisl 3 IUTHOBOIO ayAUTOPIETO.

Al¥ieHTHKa Ta JU3aiH TICHO OB’ sI3aHi, MOKHA HaBIThL CKA3aTH, L0 JU3aWH —
HEBiJ’e€MHA 4acTMHA alWJeHTHKH, 1i 0a30Ba CKIamoBa. 3aj€KHO Bim TOro SKui
CTWIb JU3aiiHy BHKOPUCTOBYETHCS, YMOBHO BHJAUISIOTH JEKiJIbKa BHIIB
alJICHTUKHU.

-Tpagumiiina aiiieHTHKa — 1€ Ta, AJS AKOi MPUTAMaHHUN YITKUN JIOTOTHII,
mpocTa MaJiTpa KOJbOPiB, XapakrepHuil wmpudr. CrooxuBad 3 JIETKICTIO
ineHTH(iKye OpeHn Ha Beix Hocisx. Lle Haiikpame pimeHHs s GpaHIIN3H, TOMY
110 JU3aiiH BUTJISIJIA€ OJJTHAKOBO Ha Oy/1b-SIKOMY HOCI€BI.

-JlunamiuHa ajlimeHTHKa BapiaTuBHA. BOHa 3MIHIOETBCS B 3alIC)KHO BIJ
curyanii. Ile no3Bonsie po3rmpaxyBarh OpeHa Ha Oararto 3aco0iB KOMyHikauii,
30epirarouu HOro OCHOBHI Bi3yallbHI CKJIaoBi. [1iqxoauTh el BUA alICHTHKY IS
KOMITaHIii# B SKHMX Jy)X€ IIUPOKHH acOpPTHMMEHT IpOayKHii pi3HUX ¢opM Ta
HampsMKiB. Y I[bOMY BHIIQAKY JAW3alfHepy MPOCTimIe MiUIalTyBaTH HaOip
eJeMeHTiB (pipMOBOTO CTHIIIO €3 CTBOPEHHS IIOpa3y HOBOTO MaKeTa.
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-BepbanpHa alifiecHTHKA — CKIAQNAETBCSA 31 CJIOTaHIiB, JECKPHUITOPIB TOIIO.
Takox cloJu BIIHOCATH Ty allJICHTUKY, [ KIIOYOBY POJIb BIIrpaloOTh CIIOBA, a HE
Bi3yaJIbHI CHMBOJIH.

-AliIeHTHKA CEHCY MPOTUIIEKHA J0 TIOTNePEHBOr0 TUITy. BUKOpHCTOBY€EThCS
MIHIMyM TeKcTy, a Oinbmie 3HakiB 1 oOpasiB. [lirocom ii € Te, mo MoxHa
BUKOPUCTOBYBATH 0arato OpWTiHAJIbHUX HECTAHIAPTHHUX pPillleHb, a MIHYCOM - Te,
II0 ayAUTOPis HE 0Jpa3y MOXKE 3PO3YMITH CEHC.

AWIeHTHKa — IIe €IHICTh CTIIIIO Y BCiX, HaBiTh HAWIPIOHIMINX AETAIAX, M0
TOBOPHUTH IIPO IIITICHICTh,HANIWHICTD 1 TIOBHOLIHHICTE OpeHIy, BUKIHKAE IOBIpY
cnoxwuBaya,3abe3nedye Bmi3HaBaHicTh. PipMOBHI ab0 KOPIOPAaTHBHUK CTHIIH
(amrm. corporate identity) — HEeBix €MHa YacTHHA aiiIeHTHKH OpeHIy, BaXIUBHUIl
¢axrop Horo ycmixy. DipMOBHH CTHJIb € IHCTPYMEHTOM, 3a JIOIIOMOTOIO SIKOTO
HaJIaroKY€EThCsl KOMYHIKallis oprasizaii ta CoxuBaya.

OmHUM 13 KpeaTWBHHX IMiAXOIIB BBAXAIOTh AWHAMIYHY aWJICHTHKY, SsKa
MICTHTh MEHIIIC €JICMEHTIB 1 MiJIAMTOBY€EThCS il OyAb-iKi CIIOCOOM KOMYHIKAIIi1
31 CHIO)KMBaueM, HaBiTh HalCy4acHIIIi.

Y TpamuuiiHOMy pO3yMiHHI TOJOBHHMH e€JeMEHT (ipMOBOrO CTHIIO —
JOTOTUIL. Y NIWHAMIYHIM alileHTHHi BiH MOXE WITH Ha JAPYTHd IDIaH i OyTH
3aMiHEHWI Ha IHIITMIA BapiaHT, HAPUKIA, THIOTpadiKy, IepCOHAX, MATIOHKH. . .

Jlorotun y HeTpamumiiHIA aiileHTHIII MOXHa PO3pOOIATH 3 ypaxXyBaHHSIM
Oe3miui  BapiaHTIB  3acTOCyBaHHA. BiH  BMie  TpaHcQopMmyBaTHCA  Ta
MPUCTOCOBYBATHUCS 10 OyIb-SKOI CUTYaIIil.

3apa3 y OarathboX KOMIIaHId € NOMYJSIPHOIO po3poOka BepOabHOT
alflICHTUKH, KOJIM CIIJIKYBaHHS 31 CIIOXKMBa4eM BiJI0YBa€ThCs uepe3 BUKOPHCTAHHS
CJIOTaHiB, HANMUCIB, TeKCTiB. I'padivyHi eneMeHTH KpeaTHBHOTO (ipMOBOTO CTHIIIO
TAKOXX 3a3HAOTh 3MiH. Hampukian, CTBOPIOIOTH cepito rpadiuydHux 00’€KTiB, 3a
JIOTIOMOTOI0 SIKMX KOMIIaHisi PO3IMOBia€ KOPHCTYBAueBl CBOIO ICTOpilO, MeTy,
Micito. OCTaHHIM YacoM MOMYJSIPHHM CTaj0 CTBOPEHHS (PIPMOBOTO MEPCOHAXKA
a6o TparchopmMariis y rpadimi 3araJbHOIPUHHATOTO CHMBOIY.

B ymoBax iHpopMmamiiiHOi TioOamizamii, KOJIH CTPIMKO PO3BHBAIOTHCS
OUQPOBI PHUHKH COLIATEHUX MeEpeX, Ta 3pPOCTa€ CIIOKUBAHHS Bi3yabHOL
MPOAYKIII, MO pekiamye Oymp—sKi MaTepialbHI Ta HeMaTepiallbHI MPOIYKTH,
B)XJIMBOIO CKJIQJIOBOIO TP CTBOPEHHI OpEH/Ty € aiiIeHTHKa.

Mysei... bibmiotekn...Tearpu... SIki oOpa3u GopMyrOTECS y Bac B T'OJIOBI,
npouynTaBmy mi cioBa? Tak, I 3akmamu JAy>Ke BaXKIWBI, ajpke iXHS JiSUTbHICTD
CIpsSMOBaHA Ha KyJNbTypHE Ta iHTENEKTyalbHe 30aradeHHs CyCIUIbCTBa. AJe... y
OLTBIIOCTI BWIMAAKIB BOHM BXK€ HE TNPUBAOIIOIOTH CBOIM BUIJISAOM, 00 HIOH
3YNMUAHWJIACS B 4aci, a CBIT HATOMICTh MIPOJIOBXKUB PyXaTHCS JaJi.

Ile MoXHa BUMNPABUTH, 3IIHCHUBIIN IXHIH pPEOPEHIWHT 1 IOHOBUBIIN
ailineHTHKy. [HTEepec myke WIBHAKO 3HHMKA€, SKIIO HOTO HE IiACHWIIIOBATH, IIE
CTOCYETBCSI 30KpeMa W KyJIbTYPHHX 3aKiajiB. B3aemonis 3i cnoknBauamMu Mae
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KJIIOYOBE 3HAYEHHS JJIsI PO3BUTKY OyAb-sKOi KOMEpIIHHOI Ta HEKOMepLiiHOT
oprasizarii.

YoMy Lie HaJBOXIMBO IS 3aKJIaiB KyJbTypH? SIKIIO KOPOTKO, TO My3esM,
TearpaM Ta Oi0jioTekaM mOTpiOHE Take oO0MMYus, sike Oyne NPUBAOIIIOBATH
BiZIBiyBauiB, SIKOMYy MOXXHa JIOBIpSATH, SKE€ 3aKJIMKaTHME BHBYAaTH Ta
3aHypIOBaTHCS B arMmocdepy. BcemnTm y mi 3akimagyl HOBE KWUTTS, 30epirmu
CTOJITHI HagOaHHS, MOke peOpeHnuHr. e momomorke opranizamii cMiMHBO TisITH
Ta 3aJy4aTH CIIOHCOPIiB AJISI TOTO, adM CTBOPIOBAaTH HOBi IPOEKTH, MPOBOIUTH
pi3HOMaHITHI 3axomM SKi 3TYPTOBYBaTUMYTh BiJIBiIyBadiB 3a JOIOMOTOIO
pi3HOMaHITHHX akTHBHOCTEH. Ta croyaTky — peOpeHANHT.

CyuacHi peaiii XHUTTS, Taki K KOPOHAKpH3a Ta BiifHa, BXKe 3MIHHIM Ta IIe
3MIHSTh 0araTo 4oro B 3BUYHOMY PHUTMI XKHTTS, a II€ O3HA4ae, IO 3MIHUTBCS 1
cycninbeTBo. Lle crocyerbest Oaratbox cdep, 30kpema i KyabTypu. Hanpukinan, Ti,
XTO paHilie 30upaB 3ajiM ISAayiB, MiJ 4ac OOMEKEeHb IMPOJOBKYIOTh IIyKAaTH
KOHTAKT 31 CBOEIO ayJIUTOPI€I0 HE TIJIbKK y 3BUUHi (hopMmi, a i B OHJIAlHI.

BonHouac, KyJbTypa 3aJIMIIAEThCS ONHIEI0 3 HAMOUIBII HEe3axHUIIEHUX chep
JIisutbHOCTI. I, He 3BakalouM Ha IOCTYNMOBHMH BHXIJ 3 PEKHUMY OOMEXEHb i
HaJlaro/KeHe OHJIaWH-CIIUIKYBaHHS, 0araTo My3eiB i TeaTpiB BiIUyBaTUMYTh HOTO
BIUTUB 1€ JOBTO.

3MIHATH CHTYyaIlif0 Ha Kpaimle MO>KHa BXKE€ 3apas, ajie UId I[hOro IMOTPiOHO
3MIHIOBATHUCS BCePEIUHI i 30BHI.

Mys3ei, TeaTpu Ta iHIII KyJIBTYPHI IHCTUTYI{ BiAirpalOTh HE OCTAHHIO POJb Y
chepax EKOHOMIKH 1 TypH3My IO BChOMY CBiTy. AJie BOAHOYac OaraTo 3 HHUX
nepeOyBalOTh HA MEKI BH)KMBAaHHS, HE3BAXKAIOUH HA BAXKIIHMBICTH 1 0aratcTBO ix
KyJIbTYpHOI criaquiuHu. [Ipy 1bOMy HIXTO HE BiJMIHSIB MOHSTTS KOHKYpEHIIi Ha
PHHKY, HaBiTh Ha KYJIbTYPHOMY.

VY CyKyMHOCTI KOHKYpEHLisl 31 HIBUAKO3POCTAIOUMM PUHKOM pO3Bar, HU3Ka
E€KOHOMIYHUX KpHU3, a TAKOXK COI[aJbHHUX | TEXHOJOTIYHUX TPEHJIIB MPHU3BEIU [0
TOrO, IO MM BCE YaCTillle CIOCTEPIraeMo SCKpaBi KeHCH MepepoKeHHS
KyJIBTYPHUX 1HCTUTYIIH K OpeHMIIB.

Ipocrime kaxyuw, My3ei 1 TeaTpy NEPErsiHyJIH CBOIO POJIb HA PHHKY 1
AKTUBHO BIPOBADKYIOTh MAapKETHHTOBI CTpaTerii Ui 30UThIIEHHS KUTBKOCTI
BiJIBiAyBadiB, TIJBHUIICHHSA JIOSUIFHOCTI TIOCTIHHMX TOCTeW 1, Oe3yMOBHO,
301IbILICHHS IPUOYTKY.

Curyarist 3 eKOHOMIYHOIO KPU300 TOKa3ala, o MoIi0Ha CTpaTerist i BMiHHS
MPAIIOBATH 3 OHJIAMH-KaHAJIAMH  JONOMAaraioTh  KyJIbTYPHUM  IHCTHTYIISIM
e(eKTHBHO KOMYHIKYBAaTH 31 CHOXHBadaMH B OyJb-sSKMX yMOBax. AJe mepir Hix
3aMUCIHUTUCS HaJ| MapKETHHTOBOIO CTPATETi€l0, MU IOBEPTAEMOCS JIO MHUTaHHS
OpeHIMHTY Ta alJICHTHKH SIK OJTHIET 3 IOT0 TOJIOBHHUX CKJIaJIOBHUX.

YoMy TeaTpaMm i My3esM 4ac 3MIiHIOBaTH aijeHTUKY? SKki 3aBmaHHS BOHA
BUpiIye?
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Alinentuka OpeHAy — 1€ TOBHOLIIHHMHM MapKEeTHHIOBHH iHCTpyMeHT. 3 1i
JIOTIOMOT 010 OyJb-SIKWil KYJBTYPHHH IHCTUTYT MOJE BHPILIMTH OJpa3y KUIbKa
3aBJaHb:

BU3HAYUTHU CBOIO MO3HUIIIO HA PUHKY, MIOKAa3aBIIH BiAMIHHOCTI;

CTBOpUTH OaxkaHMii 00pa3;

imeHTH(IKyBaTH BIACHUN KyJIBTYpHHUI MPOAYKT 3 OpeHIOM, IO 301TBIINTH
{oro BITi3HABaHICTH Ta 3aIliKaBJICHICTh ayAUTOPII.

B €Bpori KynbTYpHI YCTaHOBH 3JAIOTHCS HAM JKBABIIIMMHU ¥ CyJacHIIINMH,
Oins HUX 3aBXKIM HATOBIHM BiABiMyBadiB i WacTi depru Ha BXoxi. | cmpaBa He
3aBXIOM B KyJNbTYpHIM CHagmuHi, SK MOXKe 34aTHCS Ha mepmmii morian. Lle
pe3ynbTaT YiTKO BHOYAYyBaHOTO OpEHIIHTY 1 MapKeTHHIOBOI CTparterii, B sKiit
B)XJIMBY POJIb BIJIITpae aliIcHTHKA.

B Vkpaini nonutr Ha peOpeHIMHI KYyJbTYPHUX IHCTHTYTIB IIOCTYIIOBO
3pOCTaE 1 3 KOXKHUM POKOM 3’SIBIISIETHCSA BCE OLIBIIC MIKaBHX KeiciB. Ase 6arato
JIep)KaBHUX Oprasizaiiif, sk 1 paHille, 3aJIMIIAIOTECS y CBOEMY 3aTHUIIHOMY
KOHCEPBATUBHOMY CBITi. PaHO 4YH Mi3HO iM JOBEIETHCS 3aIy4aTH HOBY ayAUTOPIIO,
a 11e 03Havae 3alyMaTHCs [P0 OHOBJICHHS OpeHy.

JocmimkeHHs MoKa3and, Mo OpEeHAMHT i aliIecHTHKa KyJIbTypHUX IHCTUTYTIB
moromarae c(OpMyBaTH Y CIIOKMBadiB HeoOXimHI acomiamii momo IXHIX
MPOAYKTIB, @ TAKOX ITIBUIIUTH iHTEpeC 1 JOsbHICTE. TOOTO Bif TOTO, K TOH YU
iHmmi Teatp abo My3eil Oynme MpencTaBICHUN Bi3yalbHO, 3ale)KUTh HOTO
TIOITY ISIPHICTb.

CIIUCOK BUKOPUCTAHOI JTITEPATYPH
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PO3BUTOK YKPATHCHKUX HIPU®TIB SAK IIEPEJIYMOBA
JEP)KABHOT'O KHUT'OJJPYKAPCTBA

[IpoTsiroM ychoro >KHTTSI MM 3BEPTAEMOCS 10 KHHXKOK, OCKIJIBKH KOXEH 13
Hac TparHe 3po3yMiTH CBil BJIACHHWII IIJSIX, @ KHUTU — OJHE 3 HAHOUIBIIMX uyJec
JIOJICBKOTO TBODPIHHA. AJDKE BOHHM BIIKPHBAlOTh HaM CBIT, JONOMararoTh
3a3UpPHYTH Y MHHYJIE Ta YSBUTH MaifOyTHe. He3Bakaiodm Ha CTPIMKHHA PO3BHTOK
CJICKTPOHHHUX TEXHOJIOTiH, KHUra BCE INEC 3aJUIIA€THCSI OCHOBHHM JIKEPEIIOM
3HaHb.

[nsx po3BUTKY KHUTH OyB JOBIMM i CKIagHUM. SIKW TiNBKH MaTepian He
BUKOPHCTOBYBAIM JIOMW AJISL iX BUTOTOBJICHHS: TUIMHY, JIUCTS Ta KOPY JepeBa,
IIKipy TBapwH, 6aMOYK, maripyc, moBK. [Ipi BCbOMy po3MaiTTi XyH0XKHIX TBOPIB,
0araTo CTOJITh KHUTH OYyJIM HEIOCTYIHI HAPOAOBI. 3 PO3BUTKOM HayKH moTpeda y
KHIDKKaX 3pociia 1 MepenucyBadi BXKe HE MOINM Ii 3aJ0BOJbHHUTH. BuHaxin
JpyKapcTBa OyB MOKJIMKaHUH BUPILIMTH L0 IIPOOIEMY.

IlosiBa KHHUTOAPYKYBaHHS — 3HAauHMA KPOK B PO3BUTKY KYJIbTYpHU
YKpaiHCBKOTO Hapojay, Cepio3HMH UWHHUK Yy (OpMyBaHHI HalliOHAJIBHOT
cBigomocti. [IpykoBaHa KHHra, OKpiM CBOro ()yHKIIIOHAJBFHOTO NpPU3HAYCHHS,
3al04aTKyBasla i HOBHH €Tal B iCTOPIii KyJIbTypH — MUCTELTBO KHUTOIPYKYBaHHS.
BrnacHe, KHUTOIPYKYBaHHS CTaJlo OJTHOYACHO 1 BUSIBOM T'yMaHICTUYHHMX TE€HACHIIN
B YKpalHCBKii icTOpil Ta 30pO€I0 TPEACTABHUKIB BITYM3HAHOTO TyMaHI3My B
00poTrOi 3a HezanexHicTh. [lepmri manepoi kHurH 3’ sBwcs B €sponi B XIII cT.
Ix moBrmit wac mHcamu Bix pykn. OmHa KHUTAa BHTOTOBISUIACS 5-7 pOKIB i
KOIITYyBaja aAyxe moporo. CpoOH pO3MHOMXKHTH TEKCT MEXaHIYHO POOUIIHCS I B
JaBHi yacu. J[pykoBaHi LITaMIIM JUIsi THCHEHHS MAaJIIOHKIB 1 TeKCTy Oys Bijomi B
OaratboX KpaiHax cTapoJaBHBOIO CBITY

JlpykapHi MOYaTKOBOrO MEpioay Majio Oyid CXOXi Ha MiANPHEMCTBO B
Cy4acHOMY PO3yMiHHI I[bOTO ClIoBa. BOHHM sIBIIsUIM COOOIO 3aKiia/iv, JOBKOJA SIKHX
00’esiHyBanacsi MeBHa KUIbKICTh BUYEHHMX TOrO 4acy, sKi cami mnucaiau abo
HepeKalaiv i cami B Tiif UM iHIIH Mipi Opaiy y4yacTh y BUTOTOBJICHHI KHUTH. Y
KO>KHIH ApykapHi OyB BYEHUH I'ypTOK, 1110 30MpaBcs 011 APYKapCchKOro BepeTarty i
mpudTOBOi KacH; KOXKHa JIPYKapHs sBIsIa CO00I0 B MiHIATIODHOMY BHIJISJI
aKaJeMilo HayK.

CporosiHi BaXXKO YSIBUTH Te€, 3 SIKUMH TPYIHOIIAMH CJIig OyJio 3ycTpiTHc,
o0 cBiT no6a4yuB KHUTY. Ternep ke 115t BUTOTOBJICHHS! KHUTH BUKOPHUCTOBYIOTHCS
Cy4acHi MIBHJKICHI APYKAapChKi MAIINHM, SKi APYKYIOTH i3 mBHAKICTIO 10 15 000
BIIOWTKIB y TOAWMHY. BHKOPHCTOBYIOTBCS MOTOKOBI JiHii, siIKi 0e3 BTpydYaHHA
JIFOJAWHYU BUTOTOBJIAIOTE OOKITATMHKHY 1 IPUKPIIUIAIOTH 1X 10 KHIKKOBOTO OJIOKY.

150



ITo wmipi Toro, SIK pO3BHBaNOCS APYKAPCTBO, PAa30M 3 HUM YI0CKOHATIOBAIHCS
i wpudTH, amKe WPUQT — 116 TOJOBHUH ITHCTPYMEHT APYKapChKOT'O MHUCTEITBA.

Matoun OaraTy iICTOpil0 KHUTOJIPYKYBaHHS, PO3BUTKY LIIOCTPAaTHBHOTO Ta
KHI)KKOBOTO MUCTCITBa, YKpaiHa, Ha jKalib, Ma€ Mi3epHi 3700yTKH B Tamy3i
Cy4acHHX JpyKapchbkuX MpUPTiB. OO’ €KTUBHO CKIIAJIOCS TaK, 110, HE3BAYKAIOUH HA
BCi HaTOAHHS 1 PO3BUTOK MalTbOBAHUX YKPATHCHKUX MIPH(]TIB, OCHOBY SIKMX CKJIAJTH
opuriHaneHi mpudToBi po3pobdku I'. Hapbyra, B. Xomenka, B. Crenenka, O.
IOnaka, B. @aranpuyka Ta 6arateox iH., B YKpaiHi GopMy IpyKapchbKHX MIPUQTiB
OoTpHMaJa TiNbKH po3poOka B. XomeHka.

pudt — me HaOip rpadivyHMX 3HAKIB OyAb-iKoi cucTeMH muchMa. llo
HaXWIIy PO3PI3HAIOTH MPSIMAHN, KYPCUBHUHA Ta TOXHIIMH MPUQPT; 32 HACHICHICTIO —
CBITNIMH, HANMIBXUPHUH, >KUpHUHA. IcHyloTh ¥ iHImI BuaM kiacudikaumii — 3a
PO3MIpOM LIMPUHHU Ta BUCOTH, XapaKTEPOM MaJIFOHKa, TPU3HAYEHHSM TOLIO.

Oco0nuBOCTI MallOHKa 3HAKIB CKJIAJAlOThCS ICTOPHYHO, 3 YpaxyBaHHSIM
minoupaoTh WPHUQT A1 KOHKPETHOTO BUILY JIITEPAaTypH, HAPHUKJIAJ, HAyKOBOI 4n
XYy IOXHBOI.

ITo obmacti 3acTocyBaHHs MIPUGTH MOIUISIOTHCS Ha:

-KHH)KKOBI,

-ra3eTHi,

-TIaKaTHO-a(iITHi,

-kaprorpadivHi,

-IEKOpaTHBHI,

-peKiIaMHi,

-JUIsl IOKYMEHTIB CYBOPOi 3BITHOCTI.

Jlo uipudTiB BUCYBAIOTh TIEBHI BUMOTH:

-ectetuuHe (WpudT Mae OyTH KpaCUBUM),

-eKOHOMIYHe (3a/I0BiJIbHA CEpelHsl KiJIbKICTh 3HAKIB, IO PO3MIIIYIOTHCS B
OJTHOMY PSIJIKY), TEXHIKO-TEXHOJIOT1YHE (TOYHICTh JAPYKY PI3HUMHU METOJAMH),

-TirieHivHe (MIPU(T MOBUHEH CIpHUAMATHCS SKHAWIIBHIIIE, 3 MiHIMAIEHOIO
BTOMOIO).

Sx He TpPUKPO, y HAWOUTBIIMNA PO3BUTOK KOMIT IOTEPHUX TEXHOJOTIH,
YKpaiHCBKi JApyKapHi BUMYIIEHI KOPHCTYBaTHCSl 3allO3MUCHUMH HIpH(TamH.
[IpruuH Takoro craHy mpuTIB, SK OCHOBH OyAb-IKOTO BHIAaHHS, Oe3iid, aie
ChOTOJIHI 1, TOJIOBHMM UYHHOM, €KOHOMiYHO-Ticuxojoriydi. Cran ramy3i
KHUTOBHJIaHHS 3apa3 He HaWKpalluid, Ta i caMi BUJaBHUIITBA HE 37]aTHI 3aMOBJISTH
c00i mprudTOBI MAKEKTH.

OcHOBHUM JpKepenoM 30aradeHHs JApPyKapchKux MmpudTiB Oymm i
3aJIMIIAI0THCS PYKOMKCHI Ta MajboBaHi 3pa3ku. TOMy MepiimM HampsiIMKOM CTaln
PO3BUTOK IIKOIH PYKONMUCHUX (OpM, ajanTailis BilOMHX BHUIIB JATHHCHKOTO
MICbMa Ha CJIOB’STHCBKY OCHOBY 1 PO3pOOJICHHS BIACHUX PYKONHCHHUX aHCaMOJIIB.
Jpyruii HanpsIMOK HOJATaB y pO3pOOJICHHI PEeKIaMHO-AEKOPaTUBHHUX IIPUQTIB.
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Tperili HanpsMOK 3BOIMBCS 1O pO3POOJICHHS BJIACHE HOBUX YKPaiHCBKHX
JIPYKapCchKUX WIPUQTIB ISt KOMIT IOTEPHOTO CKJIAJaHHS.

VYkpainceki mpuTH, 0COONMBO THCaHI W MalbOBaHi, € HaJA3BHUYANHO
XapaKTepPHUMH, JIEKOPATUBHO HACUUEHUMH 1 TOBHUMH KOHTPACTiB aHCAaMOIsIMU. A
JpYKapcbKui IIpU(T, NPOTWIEKHUI 32 CBOEI IUIACTHKOIO, € MUCTEITBOM
HIOAHCY, IpPUTAMaHHA WOMY CHEHU(IYHICTF 3MEHIIye W oOMexye Woro
BUKOpHCTaHHs. Lle € mpaBmIOM iCTOPHYHO-TEOPETHIHOTO OCBOEHHSA 1 PO3BUTKY
IpYKapChKUAX TIPUQTIB.

3apa3, y 3B’3Ky 3 aKTUBHHM DPO3BHTKOM YKPAaiHCHKOi KyJIbTYypH, aKTHBHO
PO3BUBAIOTHCS YKPATHChKI BUIABHUITBA, KOHKYPEHIIIS HA PUHKY JOCHTB XKOPCTKa,
TOMY KOXXKHE BHJIABHHITBO HAMAaraeThCsl 3[MBYBAaTH YHTada HE JIMIIEC TapHOIO
OOKNaAMHKOIW, a ¥ yurabenbHMM yHiKanbHUM wpudroM. Bce Oinbiue
3yCTpIYAIOThCS EK3EMIUISIPH KHHUT, B SKHX BHMKOPHUCTOBYIOTH WIpU(TH, 1€
30epexKeHi YKPaiHChKI TpaauIlil.

Came y pO3BUTKY YKpaiHCBKOIO Ju3aiiHy MIpH(TY, MOXKHA MEPEHHATH
3BHMYai, Tpaaulii, SKi CTBOPIOIOTHCS Ta 0a3yIOThCS HA OCHOBI MIPU(TOBOI OCBITH,
sKa cTBOproBajiacs 1e 3 nmoyarky XX cr. I'. HapOyt ycio cBoro mpaiifo HarnpaBuB
Ha CTBOPEHHS KHW)XKOBOI Tpadikd, 1€ OCHOBHAa yBara KOHLEHTpyBajacs Ha
MOBHOMY iCTOPHYHOMY aHami3i. [3 #oro poOiT mepelHSATO OCHOBHI acCHeKTH
CTBOPEHHS XYAOXXHIX MPH(TOBHX TUIaKaTiB. 3aBASKH IMOMIYKY Ta HACIHiTyBaHHIO
UX ICTOPUYHHUX 3pa3KiB, BUKOPHCTAHO aKUWACHTHI Mmpu(TH, CTWmi3amii, sKi
MAalOTh HEPO3PHUBHUH 3B’ SI30K 31 MIpU(PTOBOIO Tpadikoio.

Cnuparounch Ha CydyacHy iHTepIIpeTalito ykpaiHcbkoi aderku I'. HapOyra y
BUKOHaHHI Bifiomoro mpudToBuka I'. 3apeunioka. Takox BiH € aBTOpoM HIpUDTIB
NarbutAbetka, NarbutClassic, AncientKyiv, Yakutovych. Ha MmomeHT cTBOpeHHs
Oynu JuIIe NPOMKCHI JIiTepH, 6e3 psakoBux. L{i poOOTH Manu BeIMKHIA BIUIMB Ha
(dopMmyBaHHS YKpalHCBKOTO HApOJHOTO CTWIO y MpHGTI Ta OE3KOMTOBHO
posmnoBcrokyBanucs. CitilyBaHHSI ICTOpHYHHUM 3pa3KaM BCIOJIU MOXKHA 3YCTPITH Y
HallUX CyYacHWX JIHM3aiHepiB, 3aBISKM HUM MOKHA 3pO3YMITH HaIliOHAJIbHY
NPUHAIEKHICTh. 3aBIIKH I[bOMY BIJHOBIIOETHCS ICTOPHMYHMH 3B’SI30K 3
KAPWIUYHUME ~ 3pa3KaMM, MHUCTEIbKI Tpaiumii. AKOUACHTHI mMpHOTH €
HapO3BUHEHIMIMMU B YKpaiHCRKOMY TpadiuHOMYy [u3aifHi, alXe MICTITh
HamioHansHI ocobmuBocTi. lpuproBuk T. IBaHeHKO 3a3Hadae, IO aKIUICHTHI
¢opmu rpadiku € HaWNOMIMPEHIMMMHU Cepell CYy4acHHKIB i 3pO3YMUIMMH cepen
cyyacHukiB y XXI cr.

To, X cCHigKy04M 3a PO3BUTKOM YKpPAiHCBKOTO MIPHPTY, MOXKEMO 3
BIICBHICTIO 3all€BHUTH, 110 B OJU3bKOMY MalOyTHHOMY J€p>KaBHI BHJIaBHHIITBA
BIIMOBJIATBCA BiJl BHUKOPUCTAHHS 3alO3WYCHHWX IIPHPTIB, Ta TMOBHICTIO
30CepesIThCS Ha YKPATHChKUX aHCaMOIIsX.
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1. Icropis BuamkHeHHs KHUrH. URL: http://drukarstvo.com/stvorennya-
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2. Wpuptn y mnomirpadii. URL: https://exp-print.com.ua/news/shrifti-u-
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ABTOMATHU3AIIA TBOPYOCTI B EINOXY IITYYHOTI'O IHTEJIEKTY:
HOBI MOXKJIMBOCTI UM 3AT'PO3A

CTpiMKHMI PO3BUTOK TEXHOJIOTIH Ta TEXHOJIOTIYHOTO MPOTrpecy CIPUYNHHIH
rino0aibHe 3pPOCTaHHS 3aCTOCYBAaHHsI INTYYHOrO IHTEJEKTYy Yy pIi3HUX cdepax
HAIIIOTO XHUTTSA. Y CYCIHUIBCTBI BUHHMKAE Aeaii OUIbIIE MUTAaHb PO BIUIMB i€l
TEXHOJIOTIT Ha JIFOJIChKY IiSUIbHICTh, IIPABOBI Ta €THYHI acleKTH, a TAKOXK 3arpo3y
BTpaTH poOOYMX Miclb. BHKOpHCTaHHS INTYYHOTO IHTENEKTY CTallo HACTUIBKU
MacoOBHMM Ta MOMYJIIPHUM, 1110 TIPOHHUKIIO HABITH Y TBOPUY Taily3b, 10 Ha MEPIINii
MOTJSIL IIpUBA€E caMy CYTHICTh TBOPYOCTi, fKa 3aBXIM Oyja IIOB’s3aHa 3
IHMBITyaIbHICTIO Ta OCOOUCTICTIO MUTIIS, 1OTO €MOIIISIMH Ta CBITOCIIPUHHATTSM.

Brepme tepmin «llITyqrnii iHTenekT» Oyno BHKopucTaHo y 1956 pomi B
pamkax mepmoi koHgepenuii mo Iryunomy iHTenekry B JlapTMyTChKOMY
KOJIeJUKI aMEpUKaHChKUM BYEHHMM Ta JjaypearoM mpemii Tropiara Jl>oHom
Maxxkapri: «Iltygnuit intemexkt (LII) — Hayka Ta TEXHONOTiIA CTBOPECHHS
IHTENIeKTyalbHUX MAIIWH, B OCOOJHMBOCTI IHTENEKTYaJdbHHX KOMII IOTEPHUX
nporpaMm. IITyyHuWii iHTEIEKT TOB’S3aHMNA 13 3aBJaHHAM BHUKOPHUCTAHHS
KOMIT'IOTepiB JUII PO3YMIHHS JIIOJICBKOTO 1HTENEKTy, aje He OOOB’S3KOBO
0OMexyeThea  6i0NoriuHo MpaBaonogiOHUMH MeTogamm»'. IlTydHuii iHTenexT
pO3BUBaBCS MPOTATOM OaraThbOX pOKiB, 1 [0 IBOrO dYacy icHye Oararo
PO30IKHOCTEH Ta Cymepedok, MI0J0 HOTO HAayKOBOTO BHU3HAYCHHS, BIUIMBY Ta
JIOLIBHOCTI BUKOPUCTAHHS y TBOp4YoMy mporeci. ¥ 2022 poui BinOyBcst nepumii
BUIYCK OJHMX 3 HaHMomynsipHIIMX Heipomepex cworoieHHs Midjourney Ta
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Stable Diffusion, siki 37aTHi TeHepyBaTu 300pakKeHHs Ha OCHOBI TEKCTOBHX
3amuTiB, ix nossi nepexyBanu OpenAl DALL-E ta Google Imagen. OcobnuBicTio
JAaHUX HeHpoMepex € Te, IO JOCTYH A0 HHX MOXE OTpUMATd Oyab-sKHi
KOpHUCTYBay, SIKUH HEe Marouu (axoBHUX KOMIIETEHTHOCTEH 3/aTe€H 3a JeKUIbKa
XBWJIMH 3T€HEPYBaTH 300pa’KeHHs] BUCOKOI SIKOCTI, 1[0 B CBOIO YEPry BHKJIHMKAJIO
XHOHI YSABICHHA MNpPO Te, IO IITYYHHH IHTENEKT 3MaTeH 3aMiHUTH JIOACHKY
TBOPYICTH Ta AM3aiHEPIB.

CycminpCcTBO, HAYKOBII Ta EKCIIEPTH PO3AUIHINCH Ha THX XTO AaKTHBHO
BIPOBAIKYE, IMOMYIIPU3YE Ta THX XTO 3alepedye iCHyBaHHS TI'€HEPaTHBHOTO
IU3aifHy, ajpke € pU3HK MacOBOTO CTBOPEHHS 0€30CO000BHX TBOPIB, AKi HE MAIOTh
IHAMBIMyadbHOCTI Ta XapakTepy, a JHIIe € MPOAYKTOM ainroputmy. Hampukianx
Onekcauap Tperyo, CEO Ta cmiB3acHOBHHMK Projector Institute, Bukigamau Ta
JM3aliHep BIEBHEHHH, IO MITYYHUI 1HTEIEKT He 3aMIHHUTb JIIOJIMHY, BiH 3aMiHUTh
JMLIe Ty 4YacTUHY poOOTH, B sKii BiacHe JiroauHu Hemae. €BreH Camko CEO
Rentafont BBakae, W0 IUTYYHWH IHTENEKT, SKUH TreHepye 300pakeHHsS HE €
3arpo3010, aJpKe ChOTO/IHI JU3aifHep Ma€e pO3yMITH He JIMIIE XYyA0XKHI acleKTH, a i
caM MpOJIYKT, WOro ocoOJMBOCTI, Melia, 4epe3 sSKe BeleThCs KOMYHIKallisl Ta
afpecaTa KOMyHiKalliiZ. B Tol ke 9ac IpoBigHi po3poOHMKH IITYy9IHOTO iHTEIEKTY,
BKITIOYAIOYM BHHAXIMHUKA [10HAa Macka i criiB3acHoBHHKa Apple CtiBa Bo3Hska Ta
me moHan 1100 ocid, 3ampomoHyBaNIM NPHU3YNHHATH PO3BUTOK IITYYHOTO
IHTENIEKTY 0 CKIaJaHHA HaIiHUX MPOTOKOJIB OE3MeKH, HANWCABIIHN BiIKPUTHIHA
mmct go kommnanii OpenAl.

Ha Hamy nymMKy INTYYHHI 1HTEJNIEKT MOXE JIOTIOMOTTH aBTOMAaTHU3yBaTH
MEeBHI pPyTHHHI Mif, aHadi3 BEIUKUX OOCATIB JaHUX Ta CTaTH KOPUCHHUM
IHCTPYMEHTOM y TBOPUOMY IPOILIECi, ajie He MOXKE 3aMIHWUTH JIIOJCHKY TBOPYICTb.
Jlronuna Mae eMOIiifHMN IHTEJIeKT Ta 37aTHa JO eMIAaTil, IHAMBiIyaIbHICTh,
3ATHICTh JI0 MOUIYKY HOBMX illedl Ta pillleHb, IO HE MOXKe OyTH MOBHICTIO
BIATBOPEHO HeWpoMepexaMu. 3riJHO AOCHiKeHHsM, mpoBeaeHumu Adobe
Creative Cloud, nusaiiHepu BHUTpa4aroTh IOJOBHHY CBOTO pPOOOYOro 4acy Ha
HETBOpYi 3aBIaHHS: IOCHIIDKEHHS Ta aHami3 iHpopmamii, momyk B IHTepHeTI
BIJMIOBITHHUX 300pakeHb, peepeHciB, MOKaIiB, TEXHIYHY MiATOTOBKY CBOIX POOiT
JUTS Pi3HUX TWIaTdopm, o 3abupae 0araTto CHII, CHEprii i 3BiCHO HETATUBHO BIIMBAE
Ha TBOpUHMii mpomec?.

Hdnst  aBromarms3amii  TBOpYOCTI y  rpadiuHoOMy  Ju3aliHI  MOXYTh
BUKOPUCTOBYBATHUCS Pi3HI IHCTPYMEHTH Ta MPOTpaMu Ha 0a3i ITYIHOTO iHTENEKTY,
HaNpUKIA]: CKPHUITH, IUIATiHA, MAaKpOCH, MporpamMu-reHepaTopu Ta iHmi. Ciifg
mam’sITaTH, 10 X04Ya aBTOMATH3aIlisl MOXe OyTH KOPHUCHOIO JJIsl Ju3aifHepa, aje
BOHA HE MOBHWHHA MOPYIIyBaTH OaJaHC Ta JOMIHYBaTH y TBOPYOMY IIPOLECi, aKe
I[e MOXK€ TMpPHBECTH 0 MIA0NIOHHOTO [HM3aiiHy Ta BTPaTH OPHTiHAJIHHOCTI.
BukoprcTaHHS IITyYHOrO IHTENEKTY B AW3aifHI BiIKpHBAa€ HOBI MOXKJIMBOCTI, ajie
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noTpedye 00EpeXHOro Ta CBIJOMOTO KOPHMCTYBaHHS, IO JO3BOJIUTH 30€pertu
JM3aliHepy 1HAMBIyaIbHICTh Ta KPEAaTUBHICTD Y MIPOEKTAX.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. o TaKe IITY9IHUI IHTETEeKT? URL: http://'www
formal.stanford.edu/jmc/whatisai/whatisai.html (nara 3Bepaenns 18 kBitHs 2023).

2. Heiipomepexi, 1110 MamOOTh — 3aMiHa TBOpPYOI Ipalli 4M HOBa 3a0aBka?
URL: https://telegraf.design/neiromerezhy-sho-maluut-sho-ce/ (nara 3Bepuenns 18
kBiTHs 2023).

3. Creative pros see generative Al as part of their future URL:
https://blog.adobe.com/en/publish/2023/03/21/research-creative-pros-see-generati
ve-ai-as-part-of-their-future (nata 3BepuenHs 18 kBitHa 2023).
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JIN3ANH-MUCJIEHHS SIK EOEKTUBHUI METO/I TPOEKTYBAHHS
IHKJUIIO3UBHOTI'O IU3AUHY I'PA®IYHUX IHTEP®EUCIB

I'pacdivni iHTepdeiicn € HEeBiJ €MHOI YAaCTHHOKO HAIIOIO IMOBCSKICHHOTO
JKUTTS, OCKUJIBKH MM IIOJHS B3a€MOJIEMO 3 HUMH B COIIaJbHHX MEPEKax, Mpu
nomyky iHdopmanii B Mepexi IHTepHET, Npu 4YUTaHHI ENEKTPOHHUX KHHT, NPHU
3MIACHEeHHI MOKYIIOK B IHTePHET-Mara3uHax, BAKOPUCTAHHI OaHKIBCHKUX JIOJATKIB,
3amuci 10 Jlikaps Ta iHIIe. AKTyalbHICTh TEMH NOJATae y 30UIbIIEHH]I BiJICOTKY
KOPHCTYBadiB, 10 MAlOTh Pi3Hi (i3WYHI Ta ICHXOJOTIYHI OOMEKECHHS: MPOOIeMH
13 30pOM, MPOOJIEMH 31 CIYXOM, KOTHITUBHI MPOOJIEMH, MOPYIICHHS MOTOPUKH Ta
npobnemu 3 BuMOBOr. B CIIIA Tta €Bpomi iHKIIO3MBHWUH OHW3aiiH aKTHBHO
MOMIMPIOETBCSL Ta CTA€ TPEHAOM, IPOTe B YKpaiHi IIe HEMae MacoBOTO
BIIPOBA/KCHHS y MIPOEKTYBAaHH rpadivHuX iHTepdEHCiB.

Ju3aiiH-MHCIIEHHSI — 116 METOJOJIOTIsl PO3B’s3aHHS MPOOJEM, L0 BPaxoBye
moTpedN KOPUCTYBadiB, iXHiM JOCBiA Ta HaBiTh emorii. @OKyc Ha KOPHUCTyBadiB
nepenbadae aKkTHBHE BpaxyBaHHS MOTped Ta OUIKyBaHb KOPHCTYBadiB Bif
npoaykTy. s IbOro BHKOPHCTOBYIOTBCA Pi3HI TEXHIKH, Taki SK iHTEpB'IO0 3
KOPHCTYBa4aMH, OHJIAWH-IHCTPYMEHTH MEpPeBipKH BeO-IOCTYNMHOCTI, TECTyBaHHI
JIOCTYITHOCTI 3 (hOKyC-Tpymnamu, eTHorpadiuHi JOCTIIKEHHS, CIOCTEPESKEHHS Ta
iHmi. OCHOBHMMH CKJIAJOBUMH TU3AHH-MHUCIIEHHS y TNPOEKTYBAaHHI €: eMIiaTis,
(okycyBaHHs, TeHepallis iJei, NPOTOTHIyBaHHS Ta TecTyBaHHsA. Llell meron
BUKOPHCTOBYETHCS B TU3aiiHi, Oi3HEC], TEXHOJIOTINX, MEIUIMHI Ta IHIIMX TaITy3sIX,
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Jie BaXJIMBO IOKPALICHHS KOPHCTyBalbKoro nocBimyl. 3acrocyBaHHS an3aiiH-
MHCJIEHHS Y TPOEKTYBaHHI IHKIIO3UBHOTO IH3aiiHy TrpadiuHuX iHTepdenciB
IPYHTY€ETHCSl HA TBOPUOMY CIIBPOOITHHLITBI MK An3aifHepaMK, pO3pOOHUKAMHU Ta
iHIMMK ~ GaxiBISIMK 33Ul TMOUIYKY IHHOBAaliWHMX pIlIeHb IOKpalleHHs
KOPHUCTYBAIbKOTO JIOCBiJly BPaXOBYIOUH MOTPEOH Ta MOKJIMBOCTI KOPUCTYBAuiB 3
pizHUMH (iI3MIHUMH i KOTHITHBHIMH OCOOJIHBOCTSIMH.

Ha cporopHimHill 1eH HAWOLIBII BiTOMAN Ta aBTOPHUTETHHHA MiKHAPOIHUN
craagapt BeG-moctymuocti — Web Content Accessibility Guidelines (WCAGQG),
aBTOPOM SIKOTO € OpWTaHChKHU cmemiamict 3 iHGopMmaTtuku, TBopenp HTTP,
HTML, URI, ronoBuuii po3pobuuk BcecBitHpoi maBytmam Tim beprepc-Jli.
HaBeneni y cranmapti HOpMH BeO-ZOCTYHHOCTI OXOIUTIOIOTH IIMPOKHN CIIEKTP
peKOMEHAallil II0J0 TOro, sSK 3pOOUTH BEO-KOHTEHT OUIBII KOM(OPTHUM.
JloTpuMaHHs IMX pEeKOMEHJaliid JONOMOXe 3pOOMTH KOHTEHT JOCTYIHHM JUIs
HIMPUIOTO KOJIa JII0JeH 3 0OMEKEHUMH MOXKJIMBOCTSIMH, 30KpeMa JUIsl CIIIUX Ta
JrOJIeH 31 3HMKEHUM 30pOM, JIIOJICH 31 3HW)KEHHM CIIyXOM, JIIo/Iei 3 00OMEXEHOI0
PYXJIMBICTIO, MOPYIICHHSAM MOBJEHHS, CBITJIOUYTJIHUBICTIO Ta TOEJHAHHAM LUX
CTaHIB, a TAKOX JUIsl Ha/IaHHS aJanTalii JIoAsSM 3 HaBYaJIbHUMH Ta KOTHITHBHHUMHU
nopymeHHsMH. OCHOBHI NPUHOWNMN  IHKIIO3WBHOTO AM3aiiHy TpadidHux
iaTepdeiiciB 3rimHo cramapry (WCAG): kopucTyBadi MarOTh MAaTH 3MOTY
cpuiMaTd BeO-KOHTCHT 3a JONOMOTOI0 PI3HMX OpraHiB 4yTTs; HaJaHHS
KOpPHCTYBa4aM MO>KJIMBOCTI KepyBaTH CTOPIHKOIO 3a JIOTIOMOTOI0 KiaBiaTypH Ta
3pYyYHUX A8 HHUX IHCTPYMEHTIB; IOCTYNHICTh Ta 3py4YHICTh BHKOPHCTaHHS;
CYMICHICTh CalTy 3 IHIIMMH ITporpamamu2.

Ju3aitHepaM, po3poOHMKaM Ta BJIaCHHUKaM Oi3HECY 3aCTOCYBAaHHS IHM3aiiH-
MHCJICHHSI y TMPOEKTYBaHHI IHKJIIO3MBHOTO JIM3aifHYy JONOMOXE YHHKHYTH
CTEPEOTHUIIB Ta JUCKpUMiHalii npu po3pobui rpadidnux iHtepdeiici, a Takox
PO3LIMPUTH Ta MiJBUIIMTH JIOsUIbHICTH aynauropii. [lpum  npoexTyBaHHI
IHKJIIO3MBHUX  rpadiuHux  iHTepdeiiciB  au3aiiHepu  MaloOTh 3HaTH  Ta
BIIPOBa/KyBaTH 3akoH DiTTca mpo BicTaHb Ta po3mip 00’ekTiB: «Yac Ha
JOCATHEHHS I € (YHKIE€ BIICTaHI A0 Il Ta PO3MIpy WLT», a TaKOK
BpPaxOBYBaTH TIIOTPeOM PI3HMX KaTeropiii KOpHCTyBadiB, 30KpeMa JOAeH 3
00MeXeHO (DI3MYHOI0 PYXJIMBICTIO, CIINHX Ta JIOAEH 31 3HIDKEHHAM 30POM.
Hanpuknan, ans moneil 3 0OMEKEHOI PYXIHUBICTIO BaXKIHBO, 00 00’€KTH Ha
eKkpaHi OynmM po3MillleHI Ha JOCTATHIM BiACTaHI OJUH B OJHOTO Ta MaJH
ONTHUMANIBHI KJIIK-30HW. [l CIinMX KOpHCTYBa4diB HEOOXiAHO 3a0e3nmednTH
MOJXJIMBICTh CIPUHHATTS KOHTEHTY 3a JONOMOTOI0 TaKTHJIBHOI Ta 3BYKOBOI
B3a€MOJIii, a I KOPHUCTYBad4iB 31 3HIKEHHM 30pOM BaKIMBO BPaxOBYBaTH
KOHTPACTHICTh Ta JIOCTYIHICTh TEKCTY, PEKOMEHIOBAaHUH PiBEHb KOHTPACTYy LIS
TEKCTy Ha BeO-CTOpiHKax CTaHOBUTH Oinmbine 4,5:1, mo o3Hadae, 10 SICKPaBiCTh
TEKCTy MOBUHHA OyTH Ha 4,5 pa3u BHIIOI0 a00 HIDKYOIO, HIX SCKPaBiCTh (OHY,
1100 3a0e3neyn Ty YUTa0eNbHICTh Ta KOM(OPTHE CIIPUHHATTS TeKCTy. JloTpuMaHHs
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MPUHIUITB 1HKIFO3UBHOTO JU3aliHY JOMOMOXKE CTBOPUTH IHTEpeiic, skuii Oyae
3pYYHHUM Ta JOCTYITHUM JUIS BCIX KOPUCTYBAaiB.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. Jm3aifH-MECICHHS: K 3aCTOCOBYBAaTH MeToX Ha mpakTuui y 2023 pormi
URL: https://beetroot.academy/blog/general/dizajn-mislennya-yak-zastosovuvati-
metod-na-praktitsi (qata 3BepaeHHs 18 kBitHs 2023).

2. W3C Accessibility Standards Overview URL:
https://www.w3.org/WAl/standards-guidelines/ (nara 3Bepuenns 18 kBitHs 2023).

3. Inurepdeiic ansa Bcix. Yomy BapTo 3poOMTH CBili IUQPOBUI MPOAYKT
inkmo3uBHMM URL: https:/prjctr.com/mag/why-inclusive (nara 3BepHeHHs 18
kBiTHs 2023).
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CEKIIIA «KOMITO3UIIHI MATEPIAJIH, XIMISI TA TEXHOJIOITi»

VK 669.714
ITerpamos O.C.
crapu. BUKI. HY «3anopizbka moiTexHikay

BIIVINB 3AJII3A HA BTOMHY MIIHICTb CHJIYMIHY AK7Y

KoncTpykuiifini Martepiamy, sKi BHUTOTOBJCHI 3 alIOMIHIEBHX CIUIaBiB,
3aBISKA MaJiil TYCTHHI, BHCOKili KOpO3ifHIH CTiHKOCTI Ta MHUTOMIiil MiIHOCTI
3aiiMaloOTh Jpyre MicCIe MIics 3alli30-ByTJieneBuX cIuiaBiB. Ha cphoromHi icHyIOTH
JIBA HAWOUTBIN TOIIMPEHUX METOAM OTPHUMAHHS AIIOMIHIIO Ta IOro CIUIaBiB.
[Mepiumii 3aKII0YAETHCS B OTPUMAaHHI IEPBUHHOTO METAJly 3 TIMHO3EMIB METOJIOM
enekTponizy. JIpyriuM crnocoOoM OTPUMYIOTh BTOPUHHI CIUIABH 3 JIOMY Ta BiIXOJIiB
BUPOOHUIITBA [IUITIXOM MEPEILIaBy.

[onoBHOIO MepeBarol0 MepHioro METOAY € BHCOKa SIKICTh MeTaly,
OCHOBHHMM HEJOJIKOM — BHCOKI BHUTPATH EJIEKTPOEHEpPTii, a TaKoX 3a0pyaHEHHs
HaBKOJIMIIHBOTO cepenoBuiia. [lepesaroto apyroro meroay € meHmi (1o 20 pasi)
SHEepPreTUYHI 3aTpaTdh 1 HaBaHTa)KCHHS Ha JOBKUDIAL, a JO HENOIIKIB BiJHOCSITH
HIDKYY SIKICTh METaly BHACHIZOK 3a0pyJHEHHS METaJIeBHMU Ta HEMETaJeBHMHU
JOMIIIKaMH Ta Ta3aMH.

V¥ 3B’s3Ky 3 TOCTIHHMM 3MEHIICHHSIM NEPBHHHOI CUPOBHHU Ta HEBITMHHUM
3POCTaHHSAM KiJIbKOCTI BTOPHHHOI, HMPOBOMSATHCS IOCIHIJKEHHS, METOI0 SKHUX €
MiJBUIICHHS SKOCTI BTOPMHHUX aJIOMIHIEBUX CIUIABIB 10 PIBHS MEPBUHHHX.
OpHi€l0 3 BXIIMBUX 33/1a4 B I[bOMY ILJIaHI € JOCIIKEHHsI Ta MiJABUIIEHHS BTOMHOT
MII[HOCTI BTOPUHHHX CIUIABIB.

3riiHO 3 pe3yabTaTamH JOCTIKEeHb [1] 31 30UIbLICHHSIM Y CHIIyMiHax
BMmicTy 3amiza mo 1,0...1,5 % 30inblIyeThest KUIBKICTh IHTEpMETaiHUX (a3, 110
BUCTYMAIOTh y poiii Oap’epiB ajis pyxomux nuciokauii. Lle cnpusie He3HaYHOMY
3MIIHCHHIO METaJeBOI MaTpHIl cruiaBy. [Ipu OUTBII BHCOKOMY BMICTi 3aiiza 3
iHTepMeTaminHuX (a3 GopMyeThCs CiTKa MO MeXax 3epeH, M0 OKPUXUYE CIDIaB i
BUKJIKA€ 3HIDKCHHS TPAHUI MIIHOCTI TpPH JCIKOMY ITIBHIICHHI TBEPAOCTI
CHITyMiHY.

Jis  mocnmipkeHHs BIDIMBY 3alli3a Ha BTOMHY MIIHICTB, Y SIKOCTI
eKCIIEPUMEHTAIbHUX ~ 3pa3KiB  BUKOPHUCTOBYBaJM  BIIXOJM  BHPOOHHUIITBA
amoMiHieBoro crmaBy AK74. 3pa3ku BUIUIABISUTH B Tedi onopy y (yTepoBaHOMY
rpaditoM yaByHHOMY THIII. 3pocTarounii BMicT 3aiiza (0,49 %; 0,78 %; 0,96 %;
1,28 %; 1,59 %) B KOXHIA IUIaBIl, OTPUMYBAaJM B pe3yabTaTi BiAMOBimHOL
npucaaxu 3anizaoro nopomky IDKP2 B posmnas mpu temmepatypi 720 + 10 °C.
Ilicns wmarpiBy cmmaBy npo temmeparypu 720...730 °C ifioro o0poOsan
momudikatopom MK-1 [2] i micms BUTpUMKH 3...5 XB 3aJMBanmd B KOKilb. 3
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HIDKHBOI YaCTHHU BWIMBKIB, Miclsi TepMidHOi 00poOku 3a pexumom T6,
BUT'OTOBJISUTH 3pa3Ky Ul BTOMHHMX BHUIpoOyBaHb Ha yactoti 18 k['m. Pesymbratn
JIOCJIIJPKEHB TIPEICTABNICH] y BUAI KPUBUX BTOMH (pHC. 1).
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1-0,49% Fe; 2 - 0,78% Fe; 3 - 0,96% Fe; 4 - 1,28% Fe; 5 - 1,59% Fe

Pucynok 1 — pe3yibraTté BTOMHUX BHIIPOOYBaHb ciuiaBy AK74 3 pisHEM
BMICTOM 3aii3a Ha gacToTi 18 kI

AHai3 rpadiqHOrO TpeACTaBICHHS Pe3yIbTaTiB BUMPOOYBaHb CBITYHUTE IIPO
HEe3Ha4yHe 3MEHILEHHS BIICTaHI MIXK KPUBMMHU Y MPOIeci 301IbLICHHS YHCIIa [IUKIIIB
3HAKO3MIHHOTO BHUTHMHY. 3i 30UIBIIEHHSM BMICTY 3aii3a B CIUIaBl y BCbOMY
niarna3oHi 0a3 BUNPOOYyBaHb Mayo MicClie 3HIDKEHHS T'PaHHUI[l BUTPHBAIOCTI G-1
(puc. 1). Ilpu 3pocranni KoHIEHTparl 3ami3a 3 0,49 % 10 1,59 % 3HwkeHHs 115
6a3 BunpoOysars 10° i 107 mukmiB Gyn0 MPaKTHYHO OJHAKOBUM Ta CTAHOBHUIIO
26...28 %.

CIIUCOK BUKOPUCTAHOI JITEPATYPU

1. Bomuok I. II. IlizBuImeHHS SKOCTI BTOPMHHHX CHJIyMiHIB B YMOBax
cydacHoro BupoOnuirsa / I. I1. Bomiok, O. A. Mitses, P. O. ®posoB Ta iHmi //
Bicauk XHALY, Bum. 91. - 2020. - C.105-110.

2. Tlat. 57584A VYkpaima, MKB C22C 1/06. Moaudikatop mns
amroMinieBux ciutaBiB [Texct] / Bomuox 1. II., MitseB O. A.; 3asBHUK Ta
MaTeHTOYTpUMyBad 3amnopi3bkuii Hal. TexH. YH-T. - Ne2002108343: 3assi.
21.10.2002; omy6m. 16.06.2003, Brom. Ne6. — 3 c.

159



VK 621.791.72
Kupunaxa C.B.
acr. HY «3anopisbka nositexHika»

HEPCIIEKTUBU BUKOPUCTAHHSA AJMTUBHUX EJIJEKTPOHHO-
MPOMEHEBHUX TEXHOJIOI'TI

AnntuHI TexHouorii (AT) oTpuMany MUPOKE MPOMHCIOBE ITOIIMPEHHS A1
BUT'OTOBJICHHSI BHUCOKOMIIIHUX 00’€MHHX BUpOOIB i3 MeTajeBHX MopoumikiB. [ljis
IUX IiJed 3aCTOCOBYIOTH TEXHOJIOTiT BHOIPKOBOTO JIa3epHOIO IIJIaBJICHHS
(Selective Laser Melting — SLM), mo 3abe3medyioTs (QOpMyBaHHS BHpPOOY
IIJSIXOM  CIUIABICHHS TIOPOLIKY METalliB JIAa3epPHUM IIPOMEHEM Yy CEpeJOBHIIL
3aXMCHOTO Tra3y Ta TEXHOJOTIii eNeKTpoHHO-poMmeHeBoro IasneHHs (Electron
Beam Melting — EBM) ¢opmyBaHHS BHpPOOIB NUISAXOM CIDIABICHHS MOPOIIKY
METaJiB eNCKTPOHHAM IIPOMEHEM Y BaKyyMHIH Kamepi.

Benukuii iHTEpec naHi TEXHOJOTI] CTAHOBIATH I BUPOOHHMITBA CKIIAIHUX
JleTaJieil, 110 3acTOCOBYIOTBCS B aBiaJBUryHOOyayBaHHI. B ocTaHHi pokn
HaMiTHiacs  CTifika  TeHueHuiss  BnpoBa/keHHs AT y  mpoBimHHX
aBiaBUTYHOOYMiBHUX  KoMmaHisix [1].  Jgsfd  OpOMHCIOBHX — HiANIPHEMCTB
BiTum3HsiHOro MamuHoOynyBanus (AT «Motop Ciuy, AIl HBKI «3ops» -
«Mammpoekt», AIl JIP3 «MoTtop» mnpu BUTOTOBIICHHI Ta PEMOHTI jAeTajen
ra3otypOinaux naBuryHiB (I'TJ[) akTyampHHIM € BHpPOIIyBaHHA BHPOOIB i3
3aCTOCYBaHHSIM IOPOIIKOBHX MaTepialliB i3 TUTAHOBHX CIUIABIB, OCKLIBKH 3 IIUX
CIUIAaBiB BUTOTOBIIIEThCSA BelnKa KimbKicTh eneMentiB ['T/l. lllomo BupoOHUIITBA
aBlaifHUX JeTaneil 3 THUTAHOBHMX CIUIaBIB IIepeBa’kHO 3acTtocoByBatH 3D
HaIUIaBJIEHHS Ha OCHOBI EJIEKTPOHHO-IIPOMEHEBHX TEXHOJIOTIH, IO JI03BOJISE
BUTOTOBJITH TPAKTHYHO Oynb-ski kKommoHeHTH [T/l i3 3a0e3medeHHsIM
BUCOKOE(EKTHBHOTO BaKyyMHOT'O 3aXHCTy PO3IUIABICHOIO METally 3BapOBaJIbHOT
BaHHM. Ha chorosHi icHye HHU3Ka TEXHIYHMX pilieHb [2], sKi TOKa3ylTh
MOXIIMBICTh BHI'OTOBJIGHHS TUTaHOBUX BHMpOOiB i3 3actocyBanHsM EII3. Onnak
Mae Micie mnpobiieMa IMIIOPTO3aMillleHHS Ta CHPOBHHHOIO 3a0e3IeUcHHS
o0JaIHaHHS JUIsl aIUTHBHOTO BUPOOHHIITBA.

AXTyaJIbHUM 3aBJIaHHSAM € po3poOka ycTaHoBok Ha 0asi EII3 mpoueciB i3
3aCTOCYBaHHSM BITUM3HSHHX HOPOIIKOBHX MaTepiaiiB. Meroro 1iei pobotu €
BUBUCHHS MOJIJIMBOCTI 3aCTOCYBAHHS MOPOIIKIB TUTAHOBHUX CIUIABIB BITYM3HSHOTO
BUPOOHMIITBA JUUIsI BUTOTOBJIEHHS BUPOOIB 3a1aHoi (OPMH METOIOM aJUTHUBHOI
€JICKTPOHHO-TIPOMEHEBOI IIIaBKU. JI7si BUTOTOBIEHHS BUPOOIB 3aCTOCOBYBABCS
Hec(hepuuHH OPOIIOK THTaHOBOTO cruaBy BT1-0.

PoGory BukOHyBanM Ha MaJorabapMTHIH  yCTaHOBLI  €IEKTPOHHO-
poMeHeBoro 3BapioBaHHS Ty CB-212M 3 iMIyJIBCHUM JKEPENIOM >KUBIICHHS
60kB/60kBT, enekTpoHHO-IpoMeHeBOIO Trapmaroro EJIA-60 1 makerom
npukiIagHux nporpam s EIT3.
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Jnsa peamizanii aguTHBHHAX MpPOIECIB HAa CTaHIAPTHINH yCTaHOBII OyB
PO3pOOIICHUI MOAYIIB MOIIAPOBOT MOa4l MOPOIIKOBUX MaTepiaiB.

Po3pobnennit Monynap Jae MOXIMBICTH 3aCTOCYBaHHS SIK TpaauLiiHO
BUKOPDHCTOBYBaHOro B MammHax 3D npyky cdepuuHoro, i J10CBia4eHOTO
Hec(hepUYHOTO MOPOIIKY. BajkKJMBOIO OCOOJMBICTIO I[bOIO MPHUCTPOIO €
MOJKJIMBICTh YIIIJTBHEHHS IOPOIIKIB, IO UII HECPEPHIHUX MOPOIUIKIB JTO3BOIISIE
MiABUIIATH TYCTHHY IIapy [3].

JocmimkeHo MOXIIMBICTD 3acTOCYBaHHA TinpoBaHo-merigpoBannx (HDH)
MOPOMIKIB THUTAaHY BITYM3HAHOTO BHPOOHHUIITBA BHTOTOBJICHHS BHPOOIB METOIOM
AJIUTUBHOI EIEKTPOHHO-TIPOMEHEBOI IUIABKH Ha ycTaHOBKax Ty CB-212Mm.

JocmimkeHo SAKICTh CIUIABICHHS IOPOINKiB HecepuaHoi Qopmu mpu
eJIEKTPOHHO-TIpoMeHeBii 3D HamnaBui. BUBYeHO CTPYKTypH HaIUIaBJICHUX ILapiB.
BcTraHoBi€HO, 1O CTPYKTYpHI  BIIMIHHOCTI BHSBISIIOTBCS Yy  pO3Mipax,
CTPYKTYPHHUX CKJIaJJOBHX 0-(pa3H Ta € HACJIKOM Pi3HOT MIBHIKOCTI OXOJIOKCHHS
mapiB. BizzHaueHo BiICYTHICTh MOPUCTOCTI Ta HECIUIABIICHD B OIEP)KAHUX 3pa3Kax
BupoOiB. Iloka3aHoO MOJIMBICT, CTBOpPEHHS JeTadi 3amganol Gopmu i3
3aCTOCYBAHHSIM METOJIB aIMTUBHOTO €JIEKTPOHHO-IIPOMEHEBOTO HAILIaBJICHHS 3
BHUKOPHCTaHHAM HOPOLIKY TUTaHOBOTO ciuiaBy BT1-0 BiT4M3HAHOTO BUPOOHULITBA
[4].

Po3po0iieHO eIeMEeHTH TEXHIKH Ta Peayli3oBaHO MOJIMBICTH BHTOTOBJICHHS
nerajeil 3amaHoi (OpPMH 13 3aCTOCYBaHHAM aJUTHBHHX IIPOLECIB METOIOM
SJICKTPOHHO-IIPOMEHEBOTO MOIIAPOBOr0 HApOLIyBaHHA 3 BHKopucTaHHAM HDH
MOPOILKIB, sIKi JO3BOJISIFOTH OTPUMATH LIUIbHY JIUTYy CTPYKTYpPY HAaIUIaBJICHOIO
MeTainy.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. Herpuk U. Pa3paboTka MOPOIIKOB TUTAHOBBIX CIDIABOB ISl aJlTUTHBHBIX
TexHoNorui mpumenntenbHo K metansMm ['TI / WU. Ilerpuk, A. OBUNHHHKOB, A.
CenuBepcToB // ABHAITMOHHO-KOCMUYECKast TEXHHKA U TexHoJorus. — 2015, — Ne 8.
-C. 11-16.

2. Hazapenko, O. K. Dnexrponno-nyueBas capka / O. K. Ha3zapenko u mp.;
noa. pen. b. E. Ilatona. — Kues : HaykoBa nymka, 1987. — 256 c.

3. Ompmanenkuii, B. E. YmimoTHIeMOCTP MOPOIIKOBBIX MAaTe€pHalIOB C
pasnuaHoit ¢popmoit wactur / B. E. Onbiranenkwii u np. // HoBeie Matepuansl u
TEXHOJIOTUH B METAJLUTypruu 1 MamuHocTpoeHuu. — 2015. — Ne 1. — C. 130-133.

4. Hecrepenkos, B. M. IIpuMeHeHHe aiJUTHBHBIX 3IEKTPOHHO-TY4EBBIX
TEXHOJIOTUI JJIsl U3TOTOBJIEHUS JleTaneld U3 MOPOILKOB TUTaHOBOTO ciiaBa BT1-0
[Texcr] / B. M. Hecrepenko, B. A. Marseituyk, M. O. Pyceiuk, A. B.
OBunHHUKOB // ABTOMaTHUYeCcKas cBapka, Ne3(762), 2017. — C. 5-10.
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2 cryn. tp. BAJI-212m HY «3anopisbka NOITEXHIKa»

MNEPCIIEKTUBHU ATIOMO-CBUHIEBUX (AL — PB)
KOMITO3UIIMHUX MATEPIAJIIB

Bigomo, mio amoMiHi€BI CIUIaBH XapaKTEpPHU3YIOTHCS JOBOJI JOOpHMH
OIOpPOM BTOMI, KOPO3ifHOIO CTIMKICTIO B MacTHJax, HENOraHHMMHU IOKa3HHUKAMHU
3aIUPOCTIHKOCTI, TapHUMH aHTUPPUKIIHHAUMH BIACTHBOCTSAMH Ta BHCOKOIO
TCIIONPOBIAHICTIO. 3 TIOSBOI0 Ba)KKOHABAHTa)KCHWX [BUTYHIB B aBTO- Ta
TpakTOpoOyIyBaHHI, TPAHCIOPTHOMY MAIIMHOOYAYBaHHI, CHEPTeTHIl Ta IHIIUX
rajy3sx HPOMHCIOBOCTI 3’sBHJIacs TocTpa morpeda y MiJIINIHUKAX, 10 MaroTh
BHCOKY 33JJMPOCTIHKICTh Ta XapaKTepPH3yIOThCsI KOMIUICKCOM BJIACTUBOCTEH, KOTPI,
3HAYHOI0 MipOI0, NPUTAMaHHI ANIOMIHIEBUM CIUIaBaM. Y 3B’S3Ky 3 IHM, y
MPOMUCIIOBOCTI 3’SBWJIACh TEHJEHILIS 10 3aMiHM aHTU(QPUKIIMHUX CIUIaBiB Ha
CBHHIIEBIH Ta 0JIOB’sHii OCHOBaX Ha AIIOMIHI€BI.

Ha mizcraBi BHIIE3a3HAYEHOrO, IS BHTOTOBJEHHS TaKMX IIiIIIHITHHUKIB,
PO3IIISIAETHCST MOKIIMBICTh 3aCTOCYBaHHS KOMITO3MLIHHOTO MaTepially Ha OCHOBI
cuctemu Al — Pb. JlocmigHMM HUISXOM BCTaHOBJIEHO, IO TakKi KOMIIO3UTH MarOTh
3MaTHICTE 100Ope oOmMpaTHcs 3aJUpPaHHIO TIPH HASBHOCTI  yJIBTPATOHKHX
MACTIJIBPHHX IIApiB 1 [ 3AaTHICTh HAMOLIBII MTOBHO JOCSTAETHCS Ta PEaTi3yEThCS
npu Bmicti > 14%Pb. Cucrema Al — Pb BiZHOCHTBCS 1O MOHOTEKTUYHHUX 1 TPHU
OXOJIO/DKEHHI PO3ILIABIB CIIOCTEPITa€ThCs IMUPOKA O0JIACTP V SKiH HEe BiIOYBa€eThCS
mporiec 3MINIyBaHHA AIIOMIHIIO Ta CBUHIIO, IO HE [IO03BOJSE TPaIHUIiHHUMHE
CIoco0aMy BUTOTOBIISITH MiJIIMITHUKA KOB3aHHS 3 [IUX CIUIABIB.

Ha choromui posrisgaeThcsi CHOCIO BHTCOTOBJICHHS —aJIFOMO-CBHHIICBHX
MIiJNIMIHAKIB KOB3aHHS CYTHICTh KOTPOTO IOJISITAE€ B TONEPEAHHOMY OTPHMAaHHI
AIFOMIHIEBOT 3arOTOBKM 3 BH3HAYCHMM pIBHEM BIJKPUTOI IMOPUCTOCTi, IO B
MOAAJBUIOMY, KPi3b ITOPH, 3aIIOBHIOETHCS PO3IIJIABOM CBHHI[IO 200 CIUIABIB Ha HOT0
ocHoBi. [lomepenHi  JOCHI/PKEHHST  THpoleciB  (OPMYBaHHS  KOMIIO3UTY
NPOJIEMOHCTPYBaNH, IO 3aJOBIJIbHE 3alIOBHEHHS ITIHOAIIOMIHIIO CBHHIEM abo
6abiToM ©0e3 HasBHOCTI Bi3yalbHMX JAe(EeKTIB KOMIIO3MIIHHOTO MaTepiaity
criocrepirajocs mpu Temreparypi 3amuBaHHs 450...500°C i momepenHbOMY
HarpiBaHHiI niHoamoMiHito 10 200...350°C. I'yctiHa KOMMO3HUIIHHOTO MaTepialy
Al — Pb cramoBuma 8,15...8,25r/cM’, a xommosury AMS5 + Bl16 —
6,10...6,45 r/cm®, mo Ha 30% Hwk4e 3a ryctuHy Pb i 6ab6iTy 516 BigmosigmHo.

3HaueHHA KoeilieHTy TepTs KOB3aHHsS 0€3 3MAaIleHHS KOMIIO3HLIHHOTO
Mmatepiary AMS + B16 3naxommwmmucs y mexax 0,155...0,287, mo Biamosimae
3HaYCHHAM KoedilieHTa Tepts 6adity b16.
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YK 621.762

Mitses O.A.!, Pepynos O.1.2

! 1-p Texn. Hayk, npo¢. HY «3anopizbka nmomiTexHika»
2 cryn. tp. BAJI-212m HY «3anopisbka NOITEXHIKa»

3ACTOCYBAHHA NTIOPOIIKOBUX ITOKPUTTIB

HaneceHHs Ha TOBEpXHIO PpI3HMX MpeAMETiB (apOyBaJbHUX CKJIaIiB
BUKOPDHCTOBYETBCSl 3/laBHA B YCbOMY CBIiTi, aje JIMIIE BiJHOCHO HEJIaBHO
(apOyBaHHS CTaJ0 3aCTOCOBYBATHCSI HE TIJIBKH JUIS HaJaHHS KOJbOPY BHpOOaMm,
ale i B SIKOCTI 3aXWCTy BiJ BIUIMBY pi3HHX pedoBHH. lle momomarae 36epirati
30BHIMIHIA BUIIIAL pedei i MPOAOBXKYBaTH TEPMiH iXHBOI ciayxkOu. IcHye Oe3miy
TUMIB 3aXUCHHUX TOKPUTTIB, allé OAHWM 3 HAHOLIbII 3aTpeOyBaHWX CHOTOIHI €
MOKPHTTS, [0 OTPUMAHO 32 JIOTIOMOTOI0 TIOPOIIKOBOTO (hapOyBaHHS.

Texnouorist mopoukoBoro (apOyBaHHS, SIK METOy HAHECCHHS MOIIMEPHOTO
MOKPUTTS, Oyina po3po0iieHa IIe B CepeiHI MUHYJIOTO CTOMITTS, 1 3 TOTO Yacy e
crnoci0 cTaB akTHUBHO 3aCTOCOBYBATHCS IpU (hapOyBaHHI BUPOOIB, 11O JOMYCKAIOTh
Ta MpaLIOIOTh B yMOBaxX 3HAYHOTO HarpiBaHHsi. Bech mpolec MOIUIETHCS Ha
KiJIbKa eTamiB:

— OYMIICHHS Bifl 3a0pyaHCHb JeTaji abo By3ia;

— HaIWICHHS Ha NOBEPXHIO IMMOPOLIKONOAIOHOTO CKIIAay, IO 3aKPiILTIOETHCS
Ha Hill MiJI Ji€I0 CHIIBHOTO eIEKTPUIHOTO TI0JIS;

— mepeMimieHHs BHpOOy [0 CIHemialbHOI KaMmepH, B SKil TPOBOIUTHCS
(TomiMepwu3aris / 3amiKaHHs) TOPOIIKOBOTO MIAPY i Ai€f0 BUCOKOT TeMIEpaTypH.

[IlineHEe oOAHOpPiIHE TOKPUTTS YTBOPIOETHCS B pE3yibTaTi OIUIABICHHS
(apbu, mo i Hakmamae meski OOMeKeHHS Ha 3aCTOCYBAaHHS JaHOI TEXHOJIOTII.
Taxkwuit crioci6 miaxoauTh i (papOyBaHHS HACTYITHHX MaTepiaiiB:

— MeTaJleBUX JIeTalieil, a TaKoX BY3JiB 1 TOTOBHX BHpPOOIB, 3IaTHUX
nepeHectu Harpis 1o 200°C;

— KepaMi4HUX BHPOOIB 1 KaMiHiB;

—ckaa i MI®.

Bucoka sIKICTh MOJIIMEPHOrO IIapy JO3BOJISIE 3HAYHO PO3LMIMPUTH chepy
3aCTOCYBaHHS  MOPOIIKOBOro  (apOyBamus. Ha chorogmi med  cmoci6
BUKOPUCTOBY€EThCSL A ¢(apOyBaHHS BHpPOOIB, IO MiAJAIOTECA 3HAYHUM
MEXaHIYHUM HaBaHTAXXCHHSM, KOJIMBAHHSAM TeMIIEpaTypHy B IIUPOKOMY Jliana3oHi,
KOpO3ii Ta IHIIMM BHJIaM arpecUBHOTO BILIHUBY.
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YK 669.717:620.9

Mirsies O.A.!, Kyszbmenko A.A.2

! 1-p Texn. Hayk, npo¢. HY «3anopisbka nomrexsika»
2 cryn. tp. BAJI-222m HY «3anopisbka MOMTEXHIKa»

HNEPCHEKTUBH 3ACTOCYBAHHA HOBUX AJTIOMIHIEBUX
CIIJIABIB Y BITYUN3HSAHIU EHEPTETHUIIL

CraH pO3BHTKY, SIK CBITOBOi, TaK 1 BITYM3HSIHOI EIEKTPOSHEPICTUKH 3HAYHOIO
MIPOIO BU3HAYA€THCS SKICTIO BUCOKOBOJIBTHHX IMOBITPSIHUX JIiHIM €JIEKTPONOCTayaHHs
(JIEIT). ITotpeba BemmKoi KiTBKOCTI JPOTIB 3 aJIFOMIHIFO JJIS JiHIH eeKTPOTIOCTaqaHHs
BHCYBAa€ 3a/ady BHIIYKYBaHHA Ta PO3POOKH HOBHX IIPOBIAHMKOBHX CIUIaBIB Ha
AITIOMIHI€Bi} OCHOBI 3 IMiABUIIICHOO MilHICTIO. Maa Bara ApoTiB 3 aJIFOMIHIIO pa3oM 3
BHCOKMM pIBHEM MEXaHIYHMX BIACTHBOCTCH MO3BOJSE JOIYCTWUTH OLTBIII 3a
JOBXMHOIO TPOMDKKHA MDK OIOpaMH JIiHIA eJeKTPOIIOCTAauyaHHs, 1o 3abe3medye
3HIDKCHHS iX KUTBKOCTI 1, SIK HACTIJOK, 3MCHIIICHHS BUTPAT Ha eKCIUTyaTallito. Takox
NP [bOMY OJJHOYACHO BHPIIIYIOTHCSI HACTYITHI 3a/iadi: OHOBJICHHSI €KCILTyaTOBaHHX
MOBITPSIHUX JIiHIM y 3B’SI3Ky 3 iXHIM 3HOCOM Ta MiJBUILECHHS MPOITyCKHOI 3JaTHOCTI
npH oOYI0B1 Ta BBEJICHI HOBUX.

Ieperun gpotie  JIEII po3paxoByloTh 3 ypaxyBaHHSM KPUTHYHHX
EHEepPreTUYHUX HaBaHTaXeHb. OJHAK KPUTHYHI E€HEPreTUYHI HaBaHTAXXEHHs 3a
4acoM IXHBOTO BIUIMBY CTaHOBIIITH HE3HAYHY YaCTKy, TOMY MOKHA BBa)KaTH, IO
OCHOBHMH 4Yac JIPOTH EKCIUTyaTYIOThCSl 3 HU3BKMM piBHeM edextuBHOcTi. Kpntnuni
SHepreTHYHI HABaHTAKCHHS CYNPOBOKYIOTHCSI HArpIBaHHAM JIPOTIB, IO MOXe
CTIIPHYMHATH 3HIKECHHS MIITHOCTI MaTepially Ta BHKIMKATH TMOpPYIIEHHS abo 3MiHY
MONIEPEYHOTr0 TEPETHHY IPOTIiB. BHpimieHHAM IIi€l poOIeMH €, OKpIM iIBHIIICHHST
MIIHOCTI, I¢ ¥ 30UIBIIEHHSA TEPMIYHOI CTIMKOCTI IPOTIB, IO JO3BOJUTH ITiAHSATH
JIOITyCTUMY TIOTY>KHICTb ITi/I 4aC KPUTHYHHMX HaBAHTKEHb 33 PaXyHOK OLIbII BUCOKOT
Ppo00YOT TeMIIepaTypH, 1110 JAOIYCKAETHCS MPU HArpiBaHHI IpOTiB. ToMy mocTae 3a1aua
PO3pOOKH Ta BIPOBA/PKCHHS HOBHX TEPMIYHOCTAOLILHHX MaTepialiB 3 BHCOKOIO
MIIHICTIO, [I0 MOBHMHHA 30€piraTucs Ha 3aJaHOMY PpIBHI MICJs HEOIHOKPATHHX
HarpiBasb Jio Temrneparypu 240°C. OCKiJIbKY TIpY TAKUX TeMIIepaTypax HeJeroBaHui
ATIOMIHI 3HAYHO 3HMKYE XapaKTEePUCTUKK MILIHOCTI, TO, SIK PIllIeHHS, PO3TIISIAEThCS
pO3po0Ka cCremiaIbHUX HHU3bKO JIETOBAHWMX afOMiHI€BUX cIuiaBiB. Ha mimcraBi
BUBYEHHS 3HAYHOTO MacuBy HAyKOBO-TEXHIUHOI JITEpaTypH NEpCIIeKTHBHUMH
JIeTYBaJGHIMU eJICMEHTaMH CITiJI BBAXKATH IIUPKOHIi (Zr) Ta uepiii (Ce).

3acToCyBaHHS HH3BKOJIETOBAaHMX AIIOMIHIEBUX CIUJIaBiB 3 IJIBUIICHUM
piBHEM MEXaHIYHMX 1 eKCIUTyaTallliHUX BIACTHBOCTEH JO3BOJHMTH BUTOTOBILSITH
JIPOTH 31 3MEHIICHNUM IIOTIEPEYHUM ITIePEPi30M 1 MEHIIOI0 Macolo, 10 3a0e3NeYnTh
3HIKEHHSI 00’€MiB HEOOXiHOTO MaTepialy, HMOJErmuTh HaBaHTakeHHS Ha JIEIT
npu 30epekeHH] Heo0XiTHOT TOTYKHOCTI Ta 3HU3UTH €KCILTyaTalliifHi BUTPaTH.
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YK 681.54

Mirses O.A.!, Kpasuenko A.I1.2

! 1-p Texn. Hayk, npo¢. HY «3anopizbka momiTtexHika»
2 cryn. tp. BAJI-210cn HY «3anopi3bka HOTiTEXHIKay

HEPCIIEKTUBU 3ACTOCYBAHHSI HAHOMATEPIAJIIB

Binporicte excrepTiB B 00JIacTi  CTPATEridyHOro IUIAHYBAHHS, HayKOBO-
TEXHIYHOT TIOJITUKK Ta IHBECTYBAaHHS BIICBHCHI, 10 B HAMOIMKYEC ACCATHIIITTS HAC
Yyekae HoBa HayKoBo-TexHiuHa peBoionis — HAHOPEBOJIIOLIIS, kotpa 3axie Bei
obnacTi HayKkd, BHPOOHHMIITBA, HAI[IOHANBHOI Oe3MeKH Ta OOOPOHH, MEIWIINHH,
moOyTy, BIATIOYHHKY Ta po3Bar. BBaskaeThes, [0 HACTIIKH HAHOPEBOIIOWIT OYIyTh
OUMBII 3HAYYIIMMHU Ta TIUOWHHUMH, HIK 3MiHH, IO BUKJIMKAla KOMIT IOTepHA
peBoromist KiHIs XX cTopigds.

OnurtyBaHHA BIIOMHX EKCIEpTiB B 00JacTi MaTepialo3HAaBCTBA Ta aHANI3
HAayKOBO-TeXHIYHMX  myOmikamiii [1,2] 103Bomsge BHOUIATH CiM  Tpyn
HaHOMATepialliB, HAWOIIBINI TMEpPCIeKTHBHUX 3 TOYKH 30py  MIBHUAKOCTI
BIPOBAJPKEHHSI Ta 04iKyBaHOT'O TEXHIKO-€KOHOMIYHOTO e(eKTy:

— HaHOBYTJICLIEBI MaTepiaiu;

— HAaHOKOMIIO3UTH;

— HAaHOCTPYKTYPOBaHi METaJlK Ta CIUIaBH;

— GloJIOTiYHI HAHOMATepiany;

— HAHOCTPYKTYPOBaHI MOTIMEPHI MaTepiaiu;

— HAHOCTPYKTYpOBaHi aMop(Hi Tisa;

— HaHOKepaMmika.

[IInpoxkomacmitabHe  3aCTOCYBaHHS ~ HaHOCTPYKTYPOBaHUX  MaTepialiB
oOMe)keHe iX OUTBII BHCOKOIO BapTiCTIO V MOPIBHSHI 3 TpaaumiitHumu. OOHAK Y
psmi obmactel (BIMCHKOBIHM, aepOKOCMIUHiM, CIIOPTHUBHIN TEeXHII Ta aMmyHIIil,
TPaHCIUIAHTOJIOTI]) 1€ He Ma€e BU3HAYaJIbHOTO 3HAYEHHS BHACHTIZOK BaXJIMBOCTI Ta
YHIKaJIbHOCTI 3a/1a4, 1110 BUPIIIYIOTHCS.

TepMOCTIHKICTh, MILIHICTh, XIMIYHA IHEPTHICTh, HASIBHICTh BEJIMKOI KUTBKOCTI
MEX 3epeH 1 3HAUHOI J0JIi aTOMIB, 1110 3HAXOIATHCS B HUX, 3yMOBIIIOIOTh YHIKaJIbHI
BJIACTMBOCTI HAaHOKEpaMiYHMX MaTepiajiB i MEpCHeKTHBU X BHKOPUCTaHHS B
ACpOKOCMIYHIA TeXHilli, XiMmii, eHepreTHili, NpHUIago0yTyBaHHI, EJIEKTPOHIIi,
MEIUIMHI Ta iHIMX Tamy3sax [1].

Po3po6Kku BifiCbKOBHX HAHOTEXHOJIOTIH Ta HAHOO3OPOEHHS, 1[0 TTPOBOASTHCS
psiIOM KpaiH BxKe OLIbLI JECSATH POKiB, 3000B’SI3YIOTH iX CYCi/liB 1 KOHKYPEHTIB
OpraHi3oByBaTH Ta (iHAHCYBaTH aHAJIOTIYHI pPO3POOKH, a TAaKOXX CTBOPIOBATH
KOHTP3aXO0/IH.

[Iporec HAHOTEXHAJIOTIH CTBOPIOE TEPEAYMOBH 1 MOKIMBOCTI JUI PO3BUTKY
JroJIcbKoro moteHmiany. Ilpu mpomy mparst crae Bce OUIBLI iHTENEKTyalbHOIO,
noOyT OinbI KOM(MOPTHUM, IO HE MOTPedye BEIMKHX BUTPAT 4Yacy Ha BEICHHS
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JIOMAITHBOT'O TOCIIOapCTBa, 30UIBIIY€EThCS 0 BUIbHOTO 4acy Ta iH. OnHak Bce
e norpedye BHCOKOTO piBHS OCBITHM YCiX Kareropiii cycminbcrBa. B obmacti
OCBITH BiJOyBa€Tbcsi IHTerpamis 3HaHb Ha OCHOBI B3aeMofii  ¢i3uky,
MarepiaNo3HaBCTBa, 010JI0Tii, TEXHIKH, TyMaHITapHUX Ta EKOHOMIYHHUX JUCIHILTIH.

PesynpraTom Oyne HoBe mMOKOJHHA (axiBLiB, 1m0 3aaTHI chopmyBatu i
PO3BHHYTH HOBi HUISXH B TEXHOJIOTiAX, 30allaHCOBaHI Ta ONTHMIi30BaHI 3 TOYKH
30py CYKYITHOI IpOMaJICbKOT KOPHCTI.

CITUCOK BUKOPUCTAHOI JIITEPATYPU

1. CrienianpHi KOHCTPYKUiKHI Marepianu : minpyunuk jaias BH3 / 1O. I
Comnnnes, C. b. bexikos, . I1. Bomuok, C. I1. llleiiko ; mix Hayk. pen. L. 1. Bomnuka
— 3amopixoxs: « BAJIIIC-TIOJIITPA®», 2010. — 536 c.

2. bemikoB C. b. Kepamiuni kommosuimiiiHi wmarepiamu B aBia- i
aBToMo0OineOynyBanHi / C. b. Bemikos, 1. I1. Bomuok, O. A. Mitses // 36ipHUK
HayKoBHX mpanb «byniBHHITBO, MaTepiaIo3HaBCTBO, MAIIMHOOYJyBaHHD). - Bum
104. - Tuimpo, 2018. - C. 59-65.

YK 669.714:669.715

Aximos I.B.!, Xmxusak A.P.2

! kan. TexH. Hayk, qou. HY «3amnopisbka momitexnika»
2 cryn. rp. BAJI-210cn HY «3anopi3bka HOTiTeXHiKay

BIIJIUB XIMIYHOTI'O CKJIAQY HA MIITHICTh BTOPUHHHUX
CUJIYMIHIB VY 3BAPHUX KOHCTPYKIIAX

Bimomo, 1110 BHPOOHHIITBO BTOPHHHHUX AaTIOMIHIEBHX CIUIABIB TOB’sI3aHE 3
EeKOHOMI€r0 3Ha4HOI KUTbKOCTI (Mo 20 pasiB MOPIBHIHO 3 TIEPBHHHUMH)
SHEepPreTUYHUX 1 MaTepialbHUX PecypciB i IHTCHCHBHO PO3BUBAETHCS HABITH Y THX
KpaiHax, siKi 3a0e31edeHi JOCTaTHIMU PecypcaMu IIEPBUHHOI PyAHOI CHPOBHHH Ta
€ CBITOBHMH JifiepaMH 3 BHPOOHHIITBA IIEPBHHHOTO QIIIOMIHIIO. AHAII3
JTepaTypHUX JDKEpell MOKa3ye, M0 Ha ChOTOJHI B CBITI KOXKEH TpPETil Kijorpam
TIOMIHIIO, SIKMH eKCITyaTy€eThCs B IIPOMHCIOBOCTI Ta HapOJIHOMY TOCIOIApCTBI,
OTPHMAaHO IUITXOM peuukimiHry. Ciix BiAMITHTH, 0 YKpaiHa Mae Ay)Xe He3HAUYHy
YacTKy BJIACHOTO BHPOOHHWITBA IIEPBHHHOTO aJIOMIiHIIO, TOMY MOTpPeOH
YKpaiHCBKOI HPOMMCIOBOCTI B 3HA4HiN Mipi OyIyTh 3aJ0OBONBHATHUCS, B TEPIITY
4epry, 3a paxyHOK BTOPUHHOTO aJIFOMiHil0, BUPOOHHUIITBO SIKOTO HAJIArO/HKEHO Ha
mignpuemcTBax «lHTepcmnaBy, «Ykprepmery, «O0umer», bpoBapchkoMy 3aBofi
ANMOMiHIEBUX OyAiBeNbHHX MatepiamiB 1 3amopi3pKoMy 3aBOJi KOJBOPOBUX
criaBiB. BpaxoByrouu, o penuKIIiHT (MeperiaBIeHHs] MeTano0pyXTy) OB’ A3aHe
i3 3HaYHUM 3a0pyZHEHHSM AaJIOMIHIIO PI3HOMAHITHUMM €JIEeMEHTaMH, , CKJaJae
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IHTEpeC JOCHI/DKEHHS BIUIMBY KIJBKOCTI QJIIOMIHIEBOI CTPYKKH NP IIUXTYBaHHI,
3aii3a Ta MoaudikaTopa Ha MeXaHIYHI BJaCTHBOCTI BTOPUHHOTO AIIIOMIHIIO, a came
cuiyMiny Mapku AKOM?2.

AmHaii3 JiTepaTypHUX JaHHX TMOKa3ye, IO OuIbIla YacTHMHA KOHCTPYKLIH 3
CHIYMIHIB OTPUMYETHCSI METOJAaMH 3BapIOBaHHs, TOMY Yy JaHii poOorti
JOCTIKYBAIH BIUIMB BMICTY 3ajli3a y BHXIIHOMY CKJali CHIyMiHY Ha MIIHICTh
OCHOBHOTO METAITy B 30HI TEPMI4HOTO BIUIMBY. 3BapIOBAHHS 3aTOTOBOK IIPOBOMIH
MetonoM PJI3 i3 3acTocyBaHHSAM CUTyMiHOBOTO €IIEKTPOAY.

BuMict amomiHi€BOI CTpy)XKHM 3MiHIOBanuW y niamaszoni 1...19%, 3amiza
BignoBigHo 0,66...2,34% , a momudikatopa — 0,02...0,22. ExcrnepuMeHTaIbHI
BUIUIABKH TPOBOJIIIIN BiIMOBITHO A0 IUIaHy 0araTto)akTOpHOTO EKCHEPUMEHTY
Jpyroro mopsiaky 23. B SKOCTI He3aJIe)KHUX 3MIHHUAX OYJIH B3SITI BMICT CTPYXKKHU B
mmmxTi (C), BMicT 3amiza B cruiasi (Fe) # kinbkicte Moaudikatopy (M). Ilicns
perpeciiHoro oOpoOICHHS OTpUMai MaTeMaTuuHy Monenb BuuBy C, Fe Ta M Ha
TPaHUII0 MIHOCTI AOCIITHOrO criaBy: oB = 96,793+1,002C +206,787Fe +
1041,507M +1,088CFe+ 5,208CM - 27,083FeM - 0,268C2-76,511Fe2—
4429,194M2; r = 0.98.

OTpumaHa MOZEIB 1ajia MOXIIABICTh MO0y IyBaTH TPUBUMIpHUIT Tpadik (puc.
1) BBy BMicTy 3aimi3a Ta MoAM(IKaTOPY Ha TPAHUINIO MIIHOCTI ITOCIIIHOTO

cunyminy AKOM?2 npu yMoBi BMIcTy CTpyXKH B mHXTi Ha piBHI 10% (HynpoBHH
piBeHB (hakTOpy BapiroBaHHS).

o MMa
OCHOBHOTO meTany

Pucynok 1 — B BMicTy Momudikaropy Ta 3ajii3a Ha FPaHHII0 MIHOCTI
OCHOBHOTO Metaiy craBy AK9OM2.

AHaji3 OTpUMaHMX pe3yJIbTATiB I0Ka3aB, IIO i3 30UIBIICHHSAM 3amiza BiX
0,66% no 2,34% cmocrepiranocs ClOYaTKy MiJBUIICHHS TPAHUII MIIIHOCTI CIUIaBY
i3 210MIla o 255MIla npu Bmicty moaudikatopa 0,02%. [Tomansie 30iabp0IeHHS
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MoU(iKaTOpa MPU3BOIIIO TAKOXK JI0 30UIBIICHHS MillHOCTI. HaiOinbIa MiHICTh
crnocrepiranacst mpu BMmicTi 1,33% Fe it Mmoaudikaropy 0,12%, ta cknana ¢, =297
MIla. Take 3pocTaHHs MIIHOCTI IOSICHIOETHCS YTBOPEHHSM IHTEpMETaNiliB B
CTPYKTYPpI CILIaBY IIIBa, 5IKi, CTBOPIOIOYHN MEPEIIKOIU Ha IUIAXY BUIBHOTO MPOOIry
JUCIIOKALIA MPU HABAHTAXKCHHI, MIJBHUIIYIOTh MOKA3HUKH MIIHOCTI Ta TBEPIICTh.
[opmaneme 30inpmeHHas 3ami3a 10 2,34% IpU3BOIIIO J0 3HIDKEHHS Gy Maibke 10
120MI1a, 10 MOSACHIOETHCS 301UTBIICHHSAM PO3MIipiB 3aTi30MiCTKHX iHTEPMETAJiiB,
AKi BigirpaBajii poJbh KOHIIEHTPATOPIB HAmNpyXKeHb Ta I1HIMIIOBATH JIOKAJIEHE
pyHHYBaHHS [IpH HABaHTA)KCHHI.

Taxkum duHOM, y poOOTI BHABICHO ONTHMANbHUNA BMicT 3amiza — 1,3...1.4%
Ta Moaudikaropy — 0,11...0,12% 3a ymoBHu BmicTy cTpyskku B mmxTi 10%. Taxuit
BMICT 3MIHHUX (aKTOpIiB CHpPHUSB OTPHUMAHHIO HaWOIjblIa MIIHICTH OCHOBHOTO
MeTally 3BapHHUX 3ar0TOBOK 3 BTOPHHHOTO CHIIyMiHy Mapku AKIM?2.

YK 669.295

[Toszno B.M.!, Ilymkaprosa €.P.2

! crapmr. Buki. HY «3amnopi3bka MOITEXHIKa»

2 crym. tp. BAJI-212m HY «3anopizbka MOMTEXHIKa»

KOPO3IMHA CTIMKICTh TUTAHY

B ocHOBI mpoTikaHHS Tpouecy KOpo3ii JIEKHTh OKHCIEeHHS. Bono
MPOBOKYETHCS 30BHIIIHIMU (DaKTOpaMH — BOJIOTICTIO, KOHTaKTOM 3 KHCIIOTaMH,
Jyramy Ta iHIIMMH TOTEHLIHHWMH 3arpo3aMH. THTaH BIZHOCHUTBCS JO CITUCKY
MaTepialiB, SKi MalOTh XOPOIIMH TPHPOTHHUNA 3aXUCT BiJl PO3BUTKY KOPO3iHHOTO
nporiecy. L{o0 koposis 3amyctmiacs, y 0aratboxX cepeloBHINAX MOTPiOHO
MiATPUMYBaTH BHCOKY TemIiepaTypy. [Ipu 1pomMy cam Merayq NpakTU4YHO He
BCTyIa€ B XiMiuHI peakuil 3 pi3HUMM BUJAMH PEYOBUH. | OJOBHMH 3aXUCHUIi
(daxTop — (GopMyBaHHS Ha MOBEpXHI TUTaHy TOHKOI IUTIBKM. BoHa He pomyckae
KOHTaKTy 13 30BHINIHIM CEpEJOBHUINEM 1 BHUCTyIae B SKOCTI Oap’epy mis
okucioBayiB. LlikaBa 0coONMBICTh TUTaHY, sIKa BIJPI3HSAE HOTO BiJ IHIIMX BHIIB
MarepiaiiB — HaBiTh NPH BHIAJICHHI Takol IUTIBKH, BOHA 3’SBJISETHCS 3HOBY 3a
paxyHOK IIpOTiKaHHA Ipolecy nacusarii. TakuM 4WHOM, MeTaJ Ma€ BJIACTUBICThH
CaMO03axHCTy BiJl pyWHIBHOTO BIUIMBY. A30THa KHCJIOT@ BiJIHOCHTBHCS JIO CITUCKY
CHJIbHUX (DaKTOpiB, IIO IPOBOKYIOTH PO3BUTOK OKHUCHOTO Tpouecy. llpu
NPUMILIEHH] PI3HUX BHIIB METANiB B TaKe CEPEIOBHINE, MOXE CIIOCTEpiraTHucs
PO3YHMHEHHS, IO TPOTIKa€ 3 PI3HOI HIBHAKICTIO. AJie THTaH BiJHOCHUTBHCA IO
KaTeropii mpoaykuii, Ika He IiUIA€ThCs BIUIMBY a30THOT Kuciotd. HesanexxHo Bif
KOHIIGHTpAIlii PO3YMHY, KOPO3is TUTaHy MPOTIKae Ty>kKe MOBIIBHO. 3a PiK MOXKHA
OTpUMAaTH MaKCUMaJbHUH TMOKa3HUK He Oimpme 0,2 MM. €auHe, MO MOXe
3arpoKyBaTH MeTajly — YepBOHA JAUMYacTa a30THaA KUCJIOTa, epecudeHa (Oiibiie
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20%) BUIBHMMH JgioKcHIaMu a3oTy. Y Hiii 20 cmocrepira€rbcsi NpOTIKaHHS
IHTEHCHUBHOI peaklii, B pe3yJbTaTi SIKOi CTPIMKO PO3BUBAETHCS KOPO3is. €IUHUI
3acib aJis HeWTpaizalli mpouecy — J0JAaBaHHs HEBEIUKOI KUTbKOCTI Boau. CoJisiHa
KUCJIOTa BIUIMBAa€ Ha THTaH Habarato IHTEHCHBHIlE, HDX a30THAa. bararo mio
3aJIeXKHUTh BiJ] TEMIIEPaTypy 1 KOHLUEHTpALil PO3YHHY, B IKOMY BUKOPHCTOBYETHCS
Mmatepian. Hafimenmry HeOesleKy CTaHOBIATH po30aBieHi po3umHH. [lpm
KIMHaTHIH TeMIlepaTypi I1HTEHCHBHICT KOpO3ii IUIABHO 3pOCTaE B Mipy
30UIBIICHAS TPOIIGHTHOTO BMICTY OCHOBHOI DPEYOBHHH B PO3YHHI. 3HAUYHUM
KaTaJli3aToOpoM IIBUAKOCTI CTae 30iMbIICHHS TeMIlepaTypH. Tak HaBiTh B AyXKe
cmaOkux po3umHax mpu HarpiBaHHi g0 100°C, mBuAKICTE KOpo3ii crae Habararto
BUIIE. SIKIO TMpHW FOMY PO3YMH CTae€ OUTBII HACHYCHWM, IHTCHCHBHICTH CTa€
Tinbku Buine. I[lpukian - skmo nporpitd 20-BiCOTKOBHIA pPO3YMH COJSHOT
KUCIOTH 10 Temmeparypu 60°C 1 3aHypuTH B HBOrO J€Tajb 3 THTaHY,
IHTCHCUBHICTh KOpO3ii 30imbmmThCs 10 29,8 MM 3a pik — e OyXe BHCOKa
MIBUAKICTB NICYBaHHS MaTepiajly, sika MOXKe MPUBECTH JIO0 HOT0 MOBHOTO BUXOIY 3
nany. [TacuByroda miiiBka Ha MOBEPXHI METATy CTa€ BCE OLIBII TOHKOIO i IBHIKO
BujanseTbesi. [Ipw 1bOMy BapTo TakoXk IaM’sTaTd MpO Te, L0 HaBiThb IpHU
CHJIbHOMY HETaTHBHOMY BIUIMBI COJITHOT KHCIIOTH, HeOe3IeKa MONIKOMIKCHHS
TUTaHy 3alUIIac€Thbcs MEHIIE, HDK y BHUMAAKYy 3 HEPXKaBilodoi CTALIIO B
AQHAJOTIYHUX yMOBaX. Y PO3UMHAX CIpYaHOI KHCIOTH 3 HU3BKOIO KOHIIEHTPALIEFO
KOpo3ii THTaHy MO)XHa He rmoOoroBaTHcs. HaBiTh SKIIO OJHOMPOLEHTHUH PO3YNH
Cip9aHOi KHCIOTH HArpiTH A0 TeMmmeparypu 95 rpaxyciB, piBeHb MONIKOKEHHS
Oy/e 3ajMIIaTUCs HEBUCOKHM. AHAJOTIYHO MOBOAATHCS 1 OUIBIN KOHIICHTPOBAHI
pozuunn, 10 20%, SIKIIO TeMIeparypa CepelOBHINA HE IMiAHIMAETHCS BHIIE
3BHYAiiHOT KIMHATHOI. B X ymoBax MIBUIKICTH KOpPO3il TUTaHY HE MEPEBHIIYE
0,005-0,01 MM Ha pik. 3i 30UIBIICHHSAM TeMIlEPaTypH, KOPO3IHHHUN MPOLIEC CTaE
BCe OLIbLI IHTEHCHBHMM. Tak SIKIIO CHJIbHO Hporpith 20-BiJICOTKOBHH PO3YHH
CIp4aHOi KHCIIOTH, TUTaH MOXE IOYaTH MOCTYNOBO po3umHsTHCS. IlIBHAKiCTH
Kopo3ii B pik mocsrae 10 mMm. IcHYIOTH TepeBipeHI METOIH, IO JO3BOJISIFOTH
3MEHIIUTH IIBUIKICTH PO3YHHEHHA. J[JIs FOTO IO CKJIAAy MOTPiOHO JONATH iHII
BapiaHTH KHUCIOT — XPOMOBY, MapraHIeBy, a3oTHy abo inmi. 21 Marepian mobpe
Mmokaszye cebe 3 OUTBIIICTIO OPTaHIYHHUX KHCJIOT, MPAKTHIHO HE CHOCTEPITaeThCs
ximigHO1 peakiii. HaBiTh sIK1I0 MOBa e PO BHHHY, OLTOBY i MOJIOYHY KHCJIOTY,
TUTAH 3aJMLIAETHCS LUTICHUM 1 3aXMCHA IUIIBKA HA MOTO MOBEPXHI BHSBISETHCS
HEYIIKO/DKEHO0. [Ipy KOHTAKTI 3 po3IuiaBaMy METalliB, BEJIUKE 3HAYCHHs Ma€ THI
CIUlaBy THTaHy. Tak 9HCTHil MaTepiasll HaBiTh B CHJIBHO IMPOTPITIH pO3IIIaBICHOT
CEepellOBUINl HE TOYHMHAE IPKABITH NMPU KOHTAKTI 3 K€M, OJIOBOM, MAarHieM,
PTYTTIO Ta IHIIMMH NOTEHIIHHO-HEOE3MEYHNMH arpeCHBHUMH PEYOBHHAMU, I
JMIIe MpHu TemrepaTypax po3iuiaBiB Bumie 400°C mBHAKICTH HOTO KOpO3ii B HUX
MOXKe JocsraTd 1MM Ha pik. Po34MH MIaBUKOBOI KHCIOTH € HaHOuIbII
HeOe3neyHnM Uil TuTaHy. HaBiTh cnaOkuif, OZHONPOLEHTHWI PO3YMH, ayKe
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CHJIbHO 301NBIIY€E MIBUAKICTh MPOTIKAHHS KOPO3IMHOTrO mporecy. 3 MiABUILEHHAM
KOHIICHTpAI[il, THUTAHOBI JETali IMOYMHAIOTH IIBHIKO IUIABUTHCA. | B I[bOMY
BITHOIICHHI CKJax Oararo B 4YOMYy aHAJIOTIYHHUN 3a OCOOJMBOCTSIMH CBO€ET
MOBE/IHKY 3 IHIIUMH THUIIAMU METANIB 1 CIUT1aBiB. JleTab 3 TUTaHY MOXKHA TaKOX
MOMIIIaTA B pi3Hi BapiaHTH KHCIIOT. Ho HUX BIJTHOCATBCS
KpemHe(TOpicTOBOmOpOaHAs 1 ¢ochopHa. Matepian BIIMIHHO IIPOTHCTOITH
MIOIITKO/KEHHS IIPH KOHTAKTI 31 CIUPTaMH, TIEPEKUCOM BOIHIO, OPOMOM, XJIOPOM i
OaraTbMa iHITUMIL.

YK 669.295

I[ToB31o B.M.!, Mockanenko 1.M.?

! crapur. Bukit. HY «3amnopisbka momiTexHikay»

2 cryn. rp. BAJI-222m HY «3anopisbka noniTexHika»

JIETKM KOHCTPYKIIMHUM METAJI - TATAH

3HAayYCHHS METaliB B JIIOJACBKOMY CYCIIBCTBI BCE OUIBIIE 3pOCTAE.
[TepeBopoT B TexHili BiOyBaeTbCcs 3 IHTEHCHMBHUM PO3BUTKOM aJFOMiHI€BOT 1
MarHieBoi HMPOMHUCIOBOCTI. B OCTaHHI JECSTHIITTSA JIOACTBO OTPUMAJIO B CBOE
PO3MOPSHKEHHS TPYIH PiAKICHUX MeTamiB. | och Bxke B Hamli JHI, B caMi OCTaHHI
POKHM Ha aBaHCLEHY icTOPii «ImifiiMaeThes» HOBUH MPOMHUCIOBUI METal — TUTaH.
Tutran 3 OUTPIIMM TIPaBOM, HIX aNIOMiHIM, MOXHa Ha3Bath «metasom 20
CTOJITTS», TOYHIIIE — APYTOi HOTO MOJOBUHU, TaK SK [l HOBHH KOHCTPYKIIHHUHA
MaTepiall BIiepIlle CTald BUPOOISTH i BAKOPHCTOBYBATH TUTBKH B IT’ITACCATI POKH.
I sx OaraTto 3HaYeHb y CIIOBa «TUTaH», TaK 0arato emiTeTiB i HaHMEHYBaHb Y
camoro Metany. «BiunuWit», «mapagokcanbHHIDY, «MeTal  HaJ3BYKOBHX
MIBUIKOCTEH», «MeTaa MaiOyTHBOTO» — OCh TUIBKM IesAKi 3 HUX. SIKuil meTan
BOJIOZIi€ OJTHOYACHO 1 MILIHICTIO 1 JIerKicTIo? 3BMYalHO X, THTaH. Butpumye myxe
arpecuBHI CepeIOBHUINA, HU3bKI 1 BHCOKI TeMIIEpaTypu, TUTaH TiIbku B XX CT.
BUIIPaBJIaB CBOIO Ha3BY 1 MIIHO 3aiiHAB ocoOiiMBe Micue cepel MeraniB. TUTaH
Ha3UBaIOTh MeTaJloM MaibyTHworo. Lle, 3Bn4aiiHO, mpaBMiIbHO. Y MaiOyTHBROMY
3’SBJIATBCS HOBI 00JACTi 3aCTOCYBaHHS 4yJOBOIO Matepiajiy, JIOJu OyayTh
CTBOPIOBATH CIUIABH 3 1€ OUIBII ANBOBMKHUMHM BIACTHBOCTSIMH. AJie )X MallOyTHE
MOYHMHAETHCS CHOTO/IHI, Mail0yTHE 1 CHOTOJICHHS! HE BIOKPEMJICHHI HETPOXiIHUM
KOpZOHOM. THTaH BKe JJaBHO CTaB MaTepialioM Cy4acHOCTI — LIHHUM, BaXJIMBHUM 1
HeoOximuuMm. binplie Toro, mupoke, MOBCIOJHE HOro 3acTOCYBaHHS SIKpas3
JIO3BOJINTH IIBH/IIE HAOIM3UTH T€ CBITIIE 1 IpeKpacHe MalOyTHE, PO sSKe MU BCi
Mpiemo. VYkpaiHa Mae HaiOuIbmI B €Bpom 3amacu Ta pecypcu THUTaHYy.
JepxaBHrM OasaHCOM 3amaciB KOPHCHUX KOIAIWH BpaxoBaHO 15 pomoBwir
TUTaHy (3 HUX 4 poO3poONAI0TH), AKi po3TamioBaHi B MeXkax KwHiBChKoi,
JuinponeTpoBchkoi, XapKiBcbkoi, JloHenbkoi, JKuromupcbkoi obnacteit, 30kpemMa
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MIOBIAJIbHI ~ PO3CHMIIM, SIKI ITIepEeBaXalOThb Yy MIBHIYHO-3aXiAHI YacTHHI
VYKpalHCBKOTO ~ KPHCTAJIYHOTO IIUTa Yy MeXax BoJMHCBKOTO Meradioky
(Ipmanceka rpymna pogosui). PonoBuina npeacraBieHi KOpiHHUMHE, 3JTUITKOBUMHU
i poscunHuMH Tunamu. OCHOBHOIO MiHEpaJbHOIO 0a3010 € 1UIbMEHITOBI I
KOMIUIEKCHI PYTHJI- 8 IMPKOH-IIBMEHITOBI po3cuIM KaiHo3010. KopiHHI pyan
MOB’si3aHi 3 IHTPY3iAMH oOIniBiHOBHX rabpoimiB. Hesemmki maku, abo IITOKH
MPUYPOUCHi A0 30H IMTHOMHHUX PO3IOMiB. BMicT imbMeHITY B HUX mocsrae 25 %,
anmatuty — 12 %. 3annImkoBi poJoBHIIA NMPOCTOPOBO W TEHETWYHO IIOB’SI3aHI 3
KapaMH BHBITPIOBAHHS OCHOBHHX mOpiA. [IOTYy)XHICTH pyAHOTO TIacTa IOCSATae
25-30 m, Bmict imbMeHiTY — 150-200 kr/mM3 . Kpim inbMeHiTy, HasIBHUI amaTwHT.
Cepen po3cHIliB iTbMEHITY BUAUIMIOThCS amroBianmbHi (Iprmanceke pomoswiie) Ta
npudepekHO-MOopcehbKi (ManuiiBecbke poJOBUILE IUPKOHII0). ANIOBIaNbHI PO3CUIIN
MalTh NPOTSHKHICTH JIO  JIEKUIbKOX — KitoMeTpiB. IlpoaykTuBHWiII —miact
(nmotyxwuictio o 10 M) wmictute no 300 kxr/m imbmenity. nst mpuOepexHO
MOPCHKUX PO3CHIIIB XapaKTEpHi IUIACTO- abo0 JIH30MOMIOHI pyaHI TOKIaIy,
MOTYXKHICTh SIKHX OCATAa€ JICKIIBKOX METPIB, MPOTSKHICTH — JCKIIBKOX IECATKIB
KizomerpiB. [IpomyKTHBHMH IIaCT CKJIaACHHH KBapHOBUMH mickamu. Kpim
JMEHKOKCEHI30BaHOTO  1MBMEHITY, HasBHI pyTWJI 1 THPKOH. ABiamiiiHa
MPOMUCIIOBICTh, JA€ Npar€HyTh OTPUMATH HAMOUIBIN JIETKy KOHCTPYKIIIO B
MO€AHAHHI 3 He0OX1THOXO MIIHICTIO, — OCHOBHHUH CIOXKHMBAaY TUTAHOBOI MPOMYKILil.
Came po3BHTOK aBialliffHOI TEXHIKM Jajo MOIITOBX TUTAHOBOMY BHPOOHMITBY. 3a
CBOIMH (Pi3MKO-MEXaHIYHUMH BJIACTUBOCTAMH THUTAHOBI CIUIABH € YHIBEpCAbHUM
KOHCTPYKLIMHUM MatepiasioM. THTaH JErKui y NOPIBHSHHI 3 IHIIMMH METaJlaMH,
ajie B TOW e yac MOJXKE MPAIIOBATH MPH BUCOKUX TeMIiepaTtypax. A 10 KiHit 60-
X pokiB XX CTOJITTS TUTAaH 3aCTOCOBYBABCS TOJIOBHUM YHMHOM JIJIsl BUTOTOBJICHHS
ra3oBux TypOiH ABUTYHIB JiTakiB. ¥ 70-x-80-x poKax THUTAHOBI CIUIABH MOYaIU
HIMPOKO 3aCTOCOBYBATHUCS Ul BUTOTOBJICHHS PI3HUX JIeTajlel IUIaHepHOT YaCTHHU
jmiTakiB. 3apa3 3 THTaHy poOJSATh OOMIMBKY Ui JiTaka, AETall KpIIJICHHS,
HaMOLTBI HArpiBalibHI JETalli, CHUIIOBI €NEMEHTH, JeTalli maci, pi3Hi arperatu. B
aBiaIliifHAX PEeaKTUBHUX JIBUTYHAX >KapOMIIHI TUTAaHOBI CIIaBH 3aCTOCOBYIOTBHCS
JUIL BUTOTOBJIGHHS JIOTIATOK, JWCKIB Ta IHIIMX €JIEMEHTIB BEHTHIATOpa 1
KOMIIpeCOpa JBUTYHA. Y KOHCTPYKIIT Cy9acHOTO JiTaka Moxe OyTu Oinbiie 20 ToH
tuTany. Hampukman, B mitaky boinr-787 BcTaHoBmIOIOTE Onm3pko 2,5 16
MUIBHOHIB THTaHOBHMX 3aKJIENOK, IO TOJICTHIye Bary JIiTaka Ha Kiibka TOH (B
MOPiBHSHHI 31 CTaJICBUMH JETAISAMH).
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YK 629.73:66.02

Ineckau B.M.!, Cokonbchkuit A.1.2

! kann. Texu. Hayk, gou. HY «3amnopisbka nosiTexHikay
2cryn. rp. BAJI-219 HY «3anopisbka HOmiTeXHiKay»

BUI'OTOBJIEHHS BUPOBIB BAKYYMHHUM ®OPMYBAHHSIM

CyTep MeTOma mojsirace y TOMY, LIO KOMIIO3MLIMHMI Martepian, 3 SKOTO
BUT'OTOBIISIETHCS BUPi0, PO3TAIIOBYETHCS MIXK )KOPCTKOIO MaTPUIIEIO, sika BU3HAYa€e
¢dopmy BupoOy, 1 enacTHYHOIO JiadparMoro, YHIJIBHIOETBCS 33 pPaxyHOK
BaKyyMyBaHHS 1 mmoniMepusyeTses (puc. 1).

=
1 — dopma; 2 — enacTuuHa giadparma; 3 — KOMITO3HIIHHIN MaTepia;
4 — repMeTHU3yIOUUil JKTYT; S - 3aTUCKAY
Pucynok 1 — Cxema BakyyMHOTO (hOpMyBaHHS

TexHoyOrIUHMI MPOLIEC BUTOTOBJICHHS BUPOOI CKIIQAETHCS 3 TAKHX ETamiB
[1]:

— MiArOTOBKA OCHACTKU,

— HAaHECEHHs aHTHAJre31iIHOr0 OKPUTTS Ha GOpMY;

— BHUKJIaJJaHHs KOMITO3MIIIHOTO MaTepiaiy;

— YKJIaJlaHHA Ha KOMITO3UT PO3JUIBHOTO 1 IPEHa)KHOTO LIAPiB;

— YKJIIaIaHH 1 TePMETHU3aIlis 110 KOHTYPY eNaCTHIHOI iadparMu;

— BCTaHOBJICHHS CKJIa[ICHOTO OCHAIIEHHS y TEPMOIIiY;

— CTBOPEHHS THCKYy 3a paxyHOK BaKyyMyBaHHA 1 HarpiBaHHs JuIs
noimMepizarii.

OcHOBHaA OCHAcTKa BakyyMyBaHHs — ¢opMma 1 miapparma. Mamepian ¢hopmu,
SK TPaBWIO, 3AJIEXKWUTh BiJ BEIHMYMHH MapTii BUPOOiB, IO mependadaeTbes
BUTOTOBJSITH. JIyis HeBenukux mapTiid (5...10 mT.) BUKOPHCTOBYETHCA TIilIC,
mapyBati macThkd. s Oigpmmx mapTid GpopMH  poONMATBCS 3 METaliB,
HalyJacrinie — 3 aloMiHiio Ta crani [2, 3].
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Sk po3nuTbuMi IAap TNPOKIANAIOTH IOJIMEpHY IUIBKY abo dQopmy
MOKPHBAIOTh NapadiHOM UM resIbKOYTOM.

Kommo3uniitanii Marepiall BUKOPUCTOBY€EThCS HA OCHOBI TEPMOILUIACTUYHUX
(momniiminiB, momiedipHUX cMonu TOIIO) ab0 TEPMOpPEaKTHBHHX (HalvacTime —
ETMOKCHHHX) CMOJI. SIK HallOBHIOBAY BUKOPHCTOBYIOTH MPENPEry, TKAHUHU, POBIHT
abo0 crIpsMOBaHi BOJIOKHA.

Ha miaroroeneny moBepxHi0 (OpMH BHKIANAIOTH Ieprieper abo MmomapoBo:
CMoOJia, TKaHWHA, JUKTYT YM BOJIOKHA i 3BepXy 3HOBY cmoiy. Ilpm HeoOximHOCTI
KOMITO3HT YIIUIBHIOIOTh BPYYHY BAJTHKOM.

Ha mnoBepxHIO BHKIAZCHOTO KOMIIO3MTY HAaKJIaJaloTh BHI'OTOBJICHI 3a
thopmoro BHpoOy mepdOopoBaHi 0OKIaAOHI aucmy 3 aTIOMIiHIIO a00 CKIIOIUIACTHKY
1...2 MM 3aBTOBIIIKH, & HA HUX — OJUH a00 JCKIIbKA IAPIB OPEHANCHOI MKAHUHU,
3aBIAHHSIM $KOI € BIJICMOKTAaTH 3aiiBy KIUIBKICTh 3B’SI3KH, sSKa BUIUIIETHCT 3
KOMITO3UTY TIPH CTUCKaHHI.

CkiafieHUl  KOMIUIGKT  HAKPUBAEThCS  CIACTUYHOKW  Jdiadparmoro,
repMETH3YIOTh 110 KOHTYPY JUKTYTOM 1 MIAKIIOYAIOTh KJIallaH JJIsl BAKYYMYBaHHSI.

Ipu saxyymmomy popmyeanni BakyyMHI HaCOCH BiJICMOKTYIOTH HOBITpS 3-
mig giagparMu i TaKUM YIMHOM CTBOPIOETHCS THCK, y Mexkax 0,05...0,08 MITa.

OTBepaiHHS cKIaJeHOTOo Ha ¢opmi BupoOy (momiMepizamis, abo iHomi -
«CIIIKaHH») MPOBOIUTHCS NPU KiIMHATHINA TeMIepaTypi abo B enekmpuuHux neuax
onopy. TemmeparTypHuil peXMM 1 TPHUBAIICTh BUTPUMKH 3aJISKUTh BiJ THILY
MoJIiMepy MaTpHIli, BiJ TOBIIMHA MaTepiady BHPoOy i 0COONMBOCTEH KOHCTPYKIIT
YCTAQHOBKH B I[IJIOMY.

Hanpukinii npoBoanThCS oOcTaTOuHE OOpOOJeHHA: OOpi3aHHA 3aiBHX
€JIEMEHTIB BHUPOOY, a MPH HEOOXITHOCTI — MEXaHIYHe OOpPOOJICHHS, HAHCCEHHS
Jako(papOOBHX MOKPHUTTIB TOLIO.

IlepeBaroro BakyyMHOro (OPMyBaHHS € IPOCTOTa peaiisailii, BiICYTHICTh
oOMexeHHsl y po3Mmipax BHpOOy, Oesreka i MOPIBHSAHO HEBEIMKI BUTpATH IPU
BUKOHaHHI poOiT. ['0JOBHMM HEIONIKOM METOJa CIY)XUTh HEBEIMKHH THCK
cTuckaHus — He Ourbmre 0,1 MITa.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1. TomimepHi KOMIIO3UIIHHI MaTepialli B pPaKeTHO-KOCMIUHIM TexHimi
niapyuruk / €. O. Ixyp, JI. . Kyuma, T. A. Mansko, Ta iH. - K.: Buma ocsira,
2003. - 399 c.

2. Kpeoxanosckuit B. K. TIlpousBoacTBo wu3genuit U3 MONMMEPHBIX
marepuanoB : y4e0. mocodoue / B. K. Kpspkanosckuit, M. JI. Kepbep, B. B.
Bypnos, A. 1. [Tanumatuenko. — CII6 : TIpodeccust, 2004. - 464 c.

3. TlonmmmepHble KOMIIO3MLMOHHBIE MaTepHalbl: CTPYKTypa, CBOMWCTBA,
TexHoorus : yued. mocoodue / M. JI. Kepbep, B. M. Bunorpanos, I'. C. I'onoBkuH,
u np.; o pen. A. A. bepnuna. — CII6 : IIpodeccus, 2008. - 560 c.
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YK 621.762.016

IMneckay B.M.!, ITununenko B.I.2

! kann. TexH. Hayk, gou. HY «3anopisbka nosiTexHikay
2cryn. rp. BAJI-219 HY «3anopisbka HOmiTeXHiKay»

INPEC-®OPMMU JIUISA BUT'OTOBJIEHHSA BUPOBIB IIPECYBAHHSAM

Haii6inpury yacTKy npoayKuii 3 HopomKkoBux Marepiaiis (1o 85% 3a Macoro)
[1, 2] cTraHOBNATH MOPIBHSHO HEBEJHMKI BUPOOM MAIIMHOOYIIBHOTO IPH3HAYECHHS
(urecTepHi, KimbI, MiOIIATHAKA KOB3aHHSA, JUCKM 1 T. 1m.). Taki perami
BUTOTOBIISIFOTHCS TOJIOBHAM YMHOM TPaJHULiHHIM METOAOM - IPECYBaHHAM.

OcHOBHa OCHACTKa IpPHU MPECYBaHHI MOPOIIKOBHUX BHUPOOIB — Ipec-(hOpMH.
Jo HuX mpen’sSBIAIOTH Taki BEUMOTH: (OpMyBaHHS AeTanedl 3amaHoi ¢GopMmu i
po3MipiB; 3a0e3MeUeHHS PIBHOMIPHOI IMUTBPHOCTI y BCIX YacTHHAX MPECOBKH;
3a0e3MeveHHs MOJJIMBOCTI HAHMPOCTINIOrO0 BHIAJCHHS NPECOBKH 3 MAaTpHIL;
HaJIIHHICTh, IPOCTOTA if EKOHOMIYHICTh KOHCTPYKIIil.

Knacudikaris mpec-Gpopm MpoBOIUTHCS 332 TAKIMHU O3HAKAMHU:

— 32 eKCIUTyaTaliiHUMK OCOOIMBOCTSIMH — CTAalliOHAPHI Ta 3HIMHI;

— 33 NPUHLUIIOM [IPECYBaHHS — 3 OAHO- 1 JBOOIYHUM IIPECYBaHHSIM;

— 32 KOHCTPYKIII€}0 MaTPHIIl — 3 CYIILHOIO a00 PO3HIMHOIO MaTPHIICIO;

— 3a KUTBKICTIO ()OPMYBaIBbHUX THI3I — OJHO- 1 0araTorHi3maHi;

— 33 METOJOM TIpeCyBaHHA — M1 PYYHOrO, HAIiBaBTOMaTHYHOTO 1
ABTOMATHYHOTO MPECYBaHH.

[pocrTi 3a cxmagHicTIO BUPOOH (TOOTO 3 HE3MIHHUAM MOIIEPEYHUM IIEpepizoMm,
0e3 OTBOPIB 1 31 CIIBBIIHOMICHHSIM BHCOTH JI0 AiaMeTpa a0 iHIIOTO IMOIePedHOr0
po3mipy He Oimpmie 1,5...2,0) BHUTOTOBISIOTBCS O0OHOOIUHUM TIPECYBAHHAM Y
JIOBOJII TIpocTHX Tpec-hopmax. CKIaaHIIN BHPOOH 3 OLTBIIUM CITiBBiTHOIICHHSIM
BUCOTH /IO IONEPEYHOr0 PO3MIpPY BHUTOTOBJISIOTHCS y Ipec-POpMHU 0800iuH020
npecyBaHHs. Y 1X KOHCTPYKIii MOXX€ BHUKOPHCTOBYBaTHCS SIK HEpyxoma, Tak i
pyxoma, abo «IJIaBy4ay, MaTPHUIISL.

OCHOBHUMHM €JIeMEHTaMH Ipec-pOpMU € MaTpullsl, IyaHCOH 1 CTpPHUXKEHb,
AKII0 BUPiO Mae oTBip. BHyTpiuHs koHOirypauis i po3Mipyu MaTpHLi IpH3HAYEH]
JUIL  CTBOPEHHS HeoOXisHOi KoHQirypamii i po3MipiB netami, mo y Hil
BUroTOBIIsIEThCA. [IyaHcoH (200 IMyaHCOHM MU ABOOIYHOMY NpECyBaHHI) CIIyXKaTbh
JUISL CTBOPEHHSI THCKY IiJ 4ac (opmyBaHHA. [Ipym BUroTOBJIEHHI BHPOOIB IyXe
cknanHoi KoHGirypamii MOXYTh BHKOPHUCTOBYBATHCSl CKJaJeHI IIyaHCOHH 3
JNEKITbKOMa pPYXOMHMH YacTHHAMH, SKi BIOIOBIZAIOTH YHCIy IIEPEXOJIiB
IpecyBaHHS.

J11st OCHOBHUX €JIEMEHTIB Ipec-(hOPMHU IPOBOJATH TaKi pO3paxyHKH:

TEOMETPUYHUH [UISI BU3HAYEHHS iX T€OMETPHUYHHX PO3MIpiB 1 Ha MIIHICTH
JUIA BHW3HAYCHHS 30BHIIIHIX PO3MIpiB MAaTpWIli Ta TEpeBipKH ITyaHCOHA Ha
MIIIHICTb.
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I'eomeTpuunnii po3paxyHok npec-popmu [3, 4] ckianaeTscst 3 po3paxyHKy
PO3MIpiB MaTpull, IMyaHCOHa 1 CTPYKHS. 30KpeMa, pO3paxyHOK HOMIHaIbHOTO
sHympiwHbo2o diamempa mampuyi D, MM, 3TIHCHIOETBCS 32 (POPMYIIOIO:

D=Du+IT/2 —lug+ng + K, )

ne Dy — HoMiHanmpHHK po3Mip BUpoOy, o mpecyeTsesi, MM; [T — mose momycky Ha
HOMiHAJIBHUH po3Mip BUpoOy, MM; 1y, — Benn4nHA IPYKHOI MICTAAIl 3a JiameTpowm,
MM; N, — BeJIWYMHA 3CimaHHA (abo 30UIbIIeHHS) BUPOOY 3a AiaMETpOM IMpH
crikanHi, MM; K — mpumyck Ha HacTyITHI onepartii,

Po3mipu po060o40i MOPOKHIHNA MAaTpPHIl, TyaHCOHA 1 CTPWKHS 3aJIe)KaTh Bifl

BJIACTMBOCTEH Marepiany BHpoOy (HAaCHITHA LIUIBHICTB, MPYKHA MICIsAisn), HOro
PO3MipiB 1 KiHIIEBOT LIIILHOCTI Ticis crikaHHs (ycaaka).
Po3paxyHok Ha miynicme [3, 4] BUKOPHUCTOBYETHCS JIJIsl BU3HAUYCHHS 30BHIIIHBOTO
po3Mipy Martpuii (2 OTKe i TOBIIMHM CTiHKH) 3 YpaxyBaHHSM JIOITyCTHMOTO
Halpy)XeHHS Ha pO3TSAr Marepiany wmarpuni [6]. MaTpuus  JoaaTKoBO
nepeBipseThCS Ha )KOPCTKiCTh. BinHocHa nedopmaltisi CTIHKM MaTpulll € Mij Ai€ro
614HOTO THCKY Pbp HE TIOBHHHA NepeBuityBatu 0,2%.

[TyaHCcOH miepeBipseThCSA HAa MILHICTh NP CTUCKAHHI Ta Ha MO3I0BXKHIN 3THH.
YMoOBa MIIHOCTI MPH CTHCKaHHI: Jifoue CTUCKHE HANPYXEHHA Ocr = P/ S (3ycwiuisa
IpecyBaHHS / IUIOINIA OMOPHOI MOBEPXHI MyaHCOHA) HE IOBHHHE MEPEBHIIYBAaTH
JIOIYCTHME HANpYXEHHs MaTepialy IyaHCOHa NpH CTHUCKaHHI [O¢r]. YMoOBa
Oe3reKy IMyaHCOHa Ha TMO3JOBXKHIM 3IMH BHKOHYETBCS TOJI, KOJIM KPUTHYHE
HaBaHTAXXCHHSI [IPHU MO3/I0BXKHbOMY 3rUHI Py, mepeBuiy’ 3ycusus npecyBaHHs P.

CIIUCOK BUKOPUCTAHOI JTITEPATYPH
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YK 504.05

Coxpsxosa T.B.!, Hikynina A.L.2

Vacucr. HY «3anopisbka momiTexHika»

2 cryn. tp. I0-222 HY «3anopi3bka MOITEXHIKa»

EKOJIOI'ISI B YKPATHI ITIJ] YAC BIMHA

Bilina — me karactpoda He TLNBKM Uil Joed, a W it JoBKiLIL. B
pe3ynbTari BIHCBKOBHX Jilf 3apakaroThCsl MOBITPs, BOJA, I'PYHTH, 3HHUILYETHCS
¢mopa Ta ¢aynHa. Takox 3’SBISIOTBCS 1 PH3UKH IOLIKOKEHHS OCOOJIHMBO
HeOe3MmeyHnX 00 €KTIB: MiIUPUEMCTB XIMIYHOI IPOMHCIOBOCTi, AaTOMHHUX
€JICKTPOCTAHIIIN Ta IHIINX CIOPY/I, SIKI MOXYTh CHIPUYHHATH MacoBe 3a0pyAHCHHS
3HAYHUX TepUTOpil. HaBKONMIIHE cepeloBHUIIE 3aIUINAETHCS HEBUANMOIO
JKEPTBOIO BiiHU.

IIxoma mis moBKULIA Bix OOMOBMX HiM 3aBXKIM OOCHTH MacinTaOHa. Bin
BHOYXiB CHapsamiB i OoMO mopymryeTbcs penbed, PyHHYIOTBCS 1 TPOCITAarOTh
IPYHTH, BHBOJSATBHCS 3 Jlaly 3HaYHI MacuUBH pPULI, BinOyBalOThCS IMiJTOIUICHHS
JUISTHOK, 3HUILYETHCS PUPOJIHE TOBKIJUISL OKPEMHUX MOMyJIsiiiid. XiMiuHi CIIONYKH,
10 MICTAThCS y OO€empuUmnacax, 3a0pyAHIOIOTh MOBITPS Ta BOIY.

VY paiioHi akTHBHUX OOiB TIPYHTH MacoBO 3a0pYIHIOIOThCS MajbHO-
MacTHJILHUMH MaTepiajlaMy, METaJeBUMH yJIaMKaMH BiJl CHApsiB Ta MiH, a TAKOXK
30iJHEHUM ypaHOM, SKHH BHKOPHUCTOBYETHCS IS MiABHIICHHA OpoHEOiitHOT
CIPOMOXKHOCTI Jeskux OoempumaciB. Lli TpyHTH mme IOBro MOXYTh OyTH
HEeTPUIaTHIMH JJIS1 CUTEChKOTO TocnogapcTsa. 11100 po3miHyBaTH OLTBITY YacTHHY
TepUTOPii, 3HATOOMATHCSI POKH. TaKoX BiJ OOMOBHX JIifl CTPaKIAIOTH 1 JICH.

30uTKH Bin 3a0pyJHEHHS IOBITPS B IPOIIOBOMY €KBIBaJCHTI B)KE JIOCSTIIH
Oomu3pko 923 MuIpA TpH; TPYHTIB Ta 3eMens — moHax 138 mupn. 40 ykpalHCEKHX
Ha(TOOA3 3HMIICHO BHACIIIOK PAKECTHHX YIapiB, a depe3 Mokexi B atMochepy
notpanwio noHaj 499 Tuc. T. TOKCHYHUX PEYOBHH. 3a MIBPOKY BiiHM B YKpaiHi y
2022 poui BUKHIH B aTMOC(heEpy CTaHOBISATH 46 MIIH. T.

Exororiuni  Hacnmifiku BiiHM: pyHHYBaHHS 1HQPAaCTPYKTYpH, IKHTIIA,
EHEepPreTUYHUX 00 €KTIB Ta Bojomocradyanus. J{jist Toro, moo miaAroTyBaTy, a moTiM
OYKMCTHTH BHKOPUCTaHy BOAY, MOTPIOHO Ayke OaraTo XiMiuyHMX peareHTiB. SIKIo
BCSI L5l CHCTEMA OYHMILEHHS BOJIH, BOJAOKaHAIIB PYHHY€ETHCS, TO BCE LI€ MIOTPAILISE Y
BOJY 1 I'PYHT.

Cepen TOTCHIIWHO HafHEOC3MEUHIMIMX EKOJOTIYHUX HACHIJIKIB BiHHU B
Vxpaini € pusuku, nos’szani 3 AEC Ta pyitnyBanusm ['EC. Benuuesni oOcsiru
BOJM MOXYTb BWJIMTHCSA 1 3aBAaTH TNpPSAMOi HIKOAW JIIOJSM, JOBIOCTPOKOBHX
€KOJIOTIYHHUX Ta TEXHOJIOTTYHMX 30MTKIB. SIKIIO MM TOBOPHUMO TPO 3arposu, TO
AEC - me 3arpo3a Homep oxuH, ane 'EC - e HOmMep 1Ba, a MOXKe, HaBiTh BOHA
JIJTATH 1 TIepIIe MicIle MO MOKJIMBOCTI 3amOisSTHHS MPSIMOi TKOAH, Y TOMY YHCIHI
JUTSI JKUTTS Ta 3I0POB’ S JIIOIEH.
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Cepen HalakTyaJIbHIIIMX HACIHIKIB BOEHHHMX [ii 3apa3 HaeTbcs 1 Tpo
30inpmeHHs BukunaiB CO,. Hampukmax, onuH TaHK BuTpadae 250 miTpiB
mu3enbHoro manuBa Ha 100 kinomerpiB, a OoioBuil BUHMIYBaY — Omm3bko 5000
JITPIB racy 3a roJJMHY HOJBOTY.

Benukoi mikonu HamoMy JOBKULTIO 3aBAAIOTh PAKETH: iXHE MAMBO OTPYIOE
IPYHT 1 BOAY, IPOBOKYy€e XiMiuHe OTpyeHHS. [loxkexi He TIIBKU MPU3BOAATH IO
BUKHAIB y TOBITPA Ta 3a0pynHeHHS aTtMocdepH, aje W 3HHUIIYIOTh BEpXHIH
pozrounii map Hamroi 3emii. Y MalOyTHhOMY TakWil IPYHT HE JaBaTHME BPOXKAIo.
Hoctyn 1o d4HcTOl NUTHOI BOAM 3apa3 TaKOXK IIOPYIICHO: B pe3yJbTaTi
3a0pyAHEHHS PIYOK Ta MOIMIMPEHHSA OaKTepiabHIX 1HPEKIIiH.

BiitHa B VYkpaimi — me kartactpoda aIs KOHTHHEHTy. Hacminku HaBiTh
HalMEHIIMX BIHCHKOBHX JIiil MOLIMPIOIOTHCS Ha IIJIUH CBIT.

YK 504.05

Coxpsxosa T.B.!, Uymikina 10.0.2, Uymkin B.O.?
Vacuct. HY «3anopisbka momiTexHika»

2 mpoB. pax. HY «3anopi3bka MoiTeXHiKa»

3 cryn. rp. Id-512 HY «3anopi3bka MOMTEXHIKa»

3ABPYJHEHHA HABKOJIMIIIHBOT'O CEPEJIOBHIIIA
METAJIYPTTAHUMU MIIIIPUEMCTBAMHU

3a0pyqHeHHS HaBKOJIMIIHBOTO cepeoBHINa MeTaTypriiHIMHU
HiANPUEMCTBAMH € CEpHO3HOI0 MPOOJIEMOI0, sIKa CTae Bce OUIBII aKTyalbHOIO B
Cy4JacHOMY CBIiTi Ta Ma€ HEraTHMBHUI BIUIMB Ha 37J0pPOB’S JIIOJEH Ta EKOJIOTiI0 B
iToMy.

MeranypriiiHa NPOMHCIOBICTb, SIKa BUPOOJISIE METalM 3 BHKOPHUCTaHHIM
pI3HMX CHPOBMHHHMX MarepialliB, BKJIIOYAIOYM BYTULISL Ta PYyAHM, MOXKE Maru
HEraTUBHHH BIUIMB HA HABKOJIMIIHE CEPEIOBHIIIE.

OnmHUM 3 TOJOBHHX JDKEpes 3a0pyJHEHHS € BUKHIU ra3iB y MOBITpS, IO
MICTSITh IIKIJJTUBI PEUYOBHMHU, TaKi SIK JAIOKCH] CIPKH, JIOKCHJT a30TY, BYTJICKHCIIHIA
ra3 Tta inmi. L{i ra3u MOXyTh IPU3BOJIUTH JI0 3a0pyJHEHHS MOBITPS Ta MOTiPLICHHS
SKOCTI JKUTTS JIIOJIEH, 10 NPOXKMBAIOTh y HaBKONMIIHIX paifoHax. Kpim Toro,
METaIypTiiiHi MiJIPHEMCTBA MOXYTh TAKOX BHKHJATH BOJHI CTOKH, SIKI MICTATh
Pi3HI TOKCHYHI PEYOBMHHM Ta BaKKI METAJIH, TaKi SIK CBHHEIb, PTYTh Ta Kaamii. Lli
PEUOBMHM MOXYTH IOTPAIUIITH B PIYKM Ta 03epa, IO MOXKE NPHU3BOAMUTH [0
3a0pyAHEHHS BOAHUX PECYpPCiB Ta 3arpo3H AJIsl 30pOB’ s JIIOJIeH Ta TBApPHH.

Jnst 60poTbOM 3 1MMU NpobiIeMaMH MEeTalypriifHi MiIIpHEMCTBA ITOBHHHI
BUKOPUCTOBYBATH OUIBIN Cy4acHi TEXHOJIOTii Ta OOJamHAHHSA [UIA 3MEHIICHHS
BUKHZIB Ta3iB y TMOBITPS, OYHMINEHHS CTIYHMX BOJX Ta BHKOPHUCTaHHS OiNbII
eKOJIOTIYHO YHCTHUX MarepialiiB Ta eHeprii. TakoXX NOTPiOHO 3AiIHCHIOBATH
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MOHITOPUHT 3a 3a0pyIHEHHSIM HaBKOJIMIIHBOTO CEpEelIOBHINA Ta 3a0e3redyBaTh
HaJIe>)KHE BUBEJICHHS BiJIXO/IIB Ta BiJIpanbOBaHUX MaTepiajiB.

IcHyr0TB pi3Hi ciocoOu 6OPOTHOU 3 UM SBHIIIEM, SKi MOXKYTh OyTH 3aCTOCOBaHI
METaITypriiHUMU i IPUEMCTBAMHU.

1 BcraHOBNEHHS CyyacHMX OYMCHHMX cUCTeM. MeTanypriiiHi IipueMcTBa
MOXXYTb BCTAHOBJIOBATH CIICL[ialbHI OYHCHI CHCTEMH, SIKi JO3BOJISIOTH 3MEHIINTH
BUKHIH B aTMOC(EPy TOKCUIHHIX PEUOBHH, SMEHIIITH KiJIBKICTh CKHUIIB 3a0pyAHEHIX
CTOKIB Y BOJTHI JDKeperna.

2 BuKopHCTaHHS €KOJIOTIYHO YMCTHX MaTepialiiB. MeTanypriiHi mamprueMcTBa
MOKyTh 3MEHIIUTH KUTBKICTh BIIXO/IiB Ta 3a0PYAHIOIOUMX PEYOBHH, BUKOPHUCTOBYIOUH
€KOJIOTIYHO YHCTi MaTepialii y CBOil MPOIYKIIii.

3 3meHieHHs BigXoXiB. MeTanypriiiHi HiANPHEMCTBA MOXYTh 3MEHIIUTH
KUIBKICTh BIIXOJIIB, PEKyIIEpYIOUHM Ta MEpepoOssIiour X, mo0 3MEHIIUTH BIUIMB Ha
HABKOJIMIIHE CEPEIOBHILIE.

4 BnpoBamxeHHS eHeproe)eKTUBHUX TEXHOJIOTH. Mertanypriiiai
MJNPUEMCTBA MOXYTh 3MEHUIMTH BUKHAW B atMocdepy Ta 3a0pyaHEHHs
HaBKOJIMIIIHBOTO CEPENIOBHINA, BUKOPHCTOBYIOUM €HEproedeKTHBHI TEXHOJIOTIl Ta
TPOLIECH.

5 TIlocwieHHS KOHTPOJNIO 3a JOTPUMAHHAM HOPM Ta CTaHIApTiB.
MerTanyprifiHi mianpueMcTBa MOBHHHI JOTPUMYBATHCS CTaHOAPTIB Ta HOPM, SKi
BCTAHOBJICHI y 3aKOHOJABCTBI 010 OXOPOHH HABKOJIUIIHEOTO CEPEIOBHIIA.

VIIK 621.791

[Merpamos O.C.!, [lerpamosa O.B.2, ®icaii 10.0.?

! crapur. Bukit. HY «3amnopizbka momitexnikay

23 cryn. tp. BAJ[3-212 HY «3anopisbka moTiTeXHiKay

OCOBJINBOCTI 3BAPIOBAHHSI BTOPUHHUX CUJIYMIHIB

Cepen pi3HUX BHIIB 3’€[JHaHb y BHpOOax 3 aJIOMIHIEBUX CIUIABIB LIMPOKO
3aCTOCOBYIOTBCS METONM 3BapioBaHHA. Jlo CBOrOAHI B aBiamiiHOMY Ta
aBTOMOOUTEHOMY OYIIBHHIITBI 30epiraroTbCsi TEXHOJOTII KJIETaHOTro 3’ €IHAHHS,
KOTpI, SIK TMIOKa3yHTh JOCIIKCHHS, MOKHA JIOCHTh YCITIIIHO 3aMIHUTH TOYKOBUM
KOHTAaKTHUM ab0 JyroBUM 3BaplOBaHHSM. [Ipu 1iboMy MeXaHiuHi BIACTHBOCTI IIUX
3’€THaHb, 0COOJINBO MPHU 3HAKO3MIHHUX HAaBAaHTKEHHSX, BUIIl, HIXK HA KJICTIAHHX.
Tomy pi3Hi pe3epByapH, KOTJIU 3aTi3HUYHHUX 1 aBTOMOOUTRHUX IUCTEPH Ta iHIII
MoJi0HI BUPOOH JOIUITFHO BUTOTOBJISTH JIMIIIE 32 JIOTIOMOTOI0 3BapPIOBAHHSI.

3 0arathbOX METOJIB 3BapIOBaHHS, HAaWOUIBII YacTO BHKOPHUCTOBYIOTHCS
IyroBi criocoOu. TyT MOXKIIHBI IBa BapiaHTH: 3BapPIOBAHHS IUIABKHM Ta HETIABKUM
enekrponoM. IIIMpoke 3acTOCYBaHHS HEIJIaBKOTO ENIEKTpoxy 3abesmedye OiibIn
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BUCOKY I'YCTHHY METaly IIIBa Y TIOPIBHSIHHI 3 3BapIOBaHHSAM IUIaBKUM €JIEKTPOJIOM,
SIKAH BiJPI3HAETHCS OUIBIIOI0 IPOIYKTHBHICTIO [1].

3BaproBaHHS HEIUIABKUM BOJB()PAMOBHM €NEKTPOIOM B IHEPTHHX Ta3ax
(apron, remiif) 3a3BMYail BeNEThCA CHHYCOITAJLHUM 3MIiHHHM CTPyMOM. Takox
TIOMIMPEHi Pi3HI BapiaHTH 3BapIOBAHHS CTHCHEHOIO JyTOI0 MOCTIHHIM Ta 3MiHHIM
CTpyMOM (ITUIa3MOBE 3BapIOBaHHS). 3aCTOCYBaHHS Tellil0 3aMiCThb aproHy JIae
MOXIIMBICTb ITIIBUIINTH TOTY KHICTB JyTH Ta €()EeKTUBHICTH IPOLIECY.

CTOCOBHO 3BaplOBaHHS IIABKHM €JEKTPOJOM HIMPOKO BHKOPUCTOBYETBHCS
IMIyJIBCHO-IYTOBAH MeToN. BiH M03BOJs€ MiABHIMMTH CTaOiNBHICTE MpOIECY,
BUKOHYBaTH 3 €THAHHA Yy pPI3HHUX IMPOCTOPOBHUX MOJOXKEHHAX 1 KOHTPOJIIOBATH
TIMOUHY TpoBapy LIBA. Tyt Takox BHKOPHCTOBYIOTh IHEpTHI Ta3|: Telii, apron
abo ix cymimi. OkpiM iHepTHHX Ta3iB MoOXHa 3acrocoByBatd Gurocu. Ile
BIZTHOCUTBCS JI0 Ta30BOT'0 3BAPIOBAHHS alleTUIICHO-KHCHEBUM IIOJYM’sIM, JIyTOBOTO
3BapIOBAaHHs MOKPUTUMHU €JIEKTPOAAMH, EJIEKTPOIILIAKOBOTO 3BAPIOBAHHSL.

BrockoHaneHHST pO3IMIHYTHX CHOCOOIB 3BapIOBaHHSA 3a PaxyHOK PpO3pOOKH
CHCTEM aBTOMATHYHOTO KOHTPOIIIO 1 YHpaBIiHHS PEKUMOM J103BOJIHTH cdopmyBatu
OLTBII JWCTICPCHY CTPYKTYpY IIBa, 3HW3UTH 3BapHI Aedopmarii BHACIIJOK BHCOKOI
IIBUIKOCTI 3BapIOBAHHS 1 OXOJOKCHHS, IO MPU3BEIC JO ITIBHIICHHS MIIIHOCTI
3’€IHaHb 1 10 CTIMKOCTI MPOTH YTBOPEHHS rapsuux TPiluH [2].

Skmo OpaTH 10O yBaru 3BaplOBaHHS BTOPUHHUX CHIIYMiHIB, TO SIKICTh 1
MEXaHiYHI BJIACTHBOCTI 3BAPHMX IIBIB IOCTYINAIOTHCS BJIACTUBOCTSIM HEPBHHHHUX
(6inpm ynCcTHX) cIIaBiB. B 0CHOBHOMY I1€ BiTOYBa€THCS 32 PaXyHOK IiIBUIICHOTO
BMICTY IIKIINTMBUX JOMIIIOK (3ajdi3a, Ta3iB, HEMETaJCBHX BKIIOYCHB). llpu
3BapIOBAaHHI J[AHUX CIUIaBIB IIJBUINYETHCS KUIBKICTh TPyOMX MIK3EpEeHHHX
NPOLIAPKIB, BIIHOCHO KPUXKHUX BTOPUMHHUX (a3, a TakoX MiKpoJedekTiB B 30HI
TEPMIYHOTO BILUIHBY.

ToMy s TiIBHIIEHHS MIIHOCTI 3BapHUX 3’€IHAHb BTOPUHHHUX CHIYMIHIiB
JOLTBPHO 3aCTOCOBYBATH BiZOMi TeXHOJOTIi padiHyBaHHS, MOAW(IKyBaHHSI, a
TaKOX Yy Tpolieci 3BapiOBaHHS BUKOPHCTOBYBAaTH NPHCATAHWK Marepian, SKHN
OnMM3bKMK 32 XIMIYHMM CKJIaJIOM JI0 OCHOBHOTO METajly 3 JOJaBaHHSIM DiJKO-
3eMeJIbHUX METaliB (KaaMmiil, CKaHaii, 1H/IiH, TOIIO).

Po3risiHyTHI KOMIUIEKC TEXHOJIOTIYHMX NPHUHOMIB J03BOJHMTH OTPUMYBATH
MIITHOCHI TIOKa3HWKH 3BapHUX IIBIB HA PiBHI MEPBUHHUX CHIIYMIHIB, a Y NESKUX
BUTIA/IKaX HABITh IIEPEBHUINYBaTH iXx Ha 5 ... 15 %.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

Pabkun JI. M. MerannoBeneHue CBapKd aJTIOMUHHUS U €0 CIUIaBOB /
J. M. Pabkun, A. B. JlozoBckas, U. E. Cknabunckas ; OtB. pen. B. H. 3amxoB —
AH VYxpaunsl. Unactutyt smektpocBapku M. E. O. Ilatoma. — Kuer : Hayk.
nymka, 1992. — 160 c.
2. Jlomatua H. M. TexHOMOTHS HM3rOTOBICHHS CBapHBIX KOHCTPYKIHH H3
amromuHueBbIx criaBoB / H. U. Jlonarun — JI.: Cynoctpoenue, 1984. — 136 c.
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YK 66.095.26

Bocko6oiinik O.10.!, Jlem’stHenko B.B.?

' 1-p bapm. mayk, npod. HY «3anopizeka momitexnikar
2 cryn. rp. BAJI-211 HY «3anopisbka HoIiTexHiKay»

OBIPYHTYBAHHSI MOKJIMBOCTI 3ACTOCYBAHHS 3-R-2H-
BEH30|E|[1,2,4|TPUASUHO[2,3-C][1,2,3] TPUA3UH-2-OHIB SIK
THILIATOPIB ITOJIIMEPI3ALIIT

AxtyanbsHicTs npoOsiemu. IlomiMepHi CrIOMyKH Ta KOMIO3UILIMHI Martepiann
Ha iX OCHOBI HaOyBarOTh BCE OUIBIIOTO 3HAYEHHS JII BHCOKOTEXHOJOTIYHHX
ray3ei IIPOMHUCIOBOCTI. 3a3HaueHUH (DaKT MOB’I3aHUH 3 MIMPOKIMHI MOKITUBOCTSIMU
M0 BapifoBaHHIO (Pi3MKO-MEXaHIYHUX Ta (HI3UKO-XIMIYHHX BIIACTHBOCTEH TOIIMEpIiB
IUITXOM TAOOpY CTPYKTYpH MOHOMEpIB, YMOB IMOJiMEpH3allii, MOAAIBIIOI XiMITHOT
Moaudikarii, ractudikarii, TexHomorigaoi 06podku Tomo [1]. Cepen dakropis, mo
YMHATh 3HAYHWH BIUIMB HAa MPHPOIY TMOTIMEPYy HEOOXIZHO BiI3HAYUTH METOX
nomiMepu3aniii. OmHAM 3  HAWOUIBII  MONIMPEHMX  METOMIB  IHII[IFOBAHHS
noJliMepHU3aliifHIX TPOLECIB € BHUKOPHCTAHHS IHILIATOPIB B TOMY YHCII THX, ILO
MAalOTh PAJMKAIBHY MPUPOIY a00 3MaTHI YTBOPIOBATH PaMKAIH ITiJT BIUTMBOM TaKHX
¢i3uuHuX akTopiB sk HarpiBanHs abo onpomineHHs [1]. Tak, mo Ha#HOLIBII
MOIIMPEHMX 1HINIATOPIB MOMIMepH3allii BiHOCAThCS a300icizo0yTunoniTpui (AIBN),
OpTaHivHi MepOKCUIH, IepcybdaTu Tomo. B Toii camuii gac po3poOka iHHOBaiTHIX
HIIaTOPiB TOJIMEpH3aIlii 3aJMIIAETECS AKTYaJbHOI MPOOJIEMOI0 aKe JI03BOIISIE
PO3IIMPUTH AOCTYIIHI IMiIXOIU A0 (POPMYBaHHS MONTIMEPIB.

Merta nocmimpkeHb. MeTOI0 NpeCTaBICHOTO JOCIHIDKEHHS € OOIpYHTYBaHHS
MOYKJIMBOCTI 3aCTOCYBAaHHS OPUTIHATFHUX TeTePOIMKIIYHIX CIONYK, a came 3-R-2H-
6emsole][1,2,4]tpuasmno[2,3-c][1,2,3|Ttprna3un-2-0HiB B SIKOCTI iHimiaTopis
noJtiMepizarii.

Bukian ocHoBHoro Mmarepiamy. 3-R-2H-6en3o[e][1,2,4]rpuasuno[2,3-
c][1,2,3]rpuazun-2-ouu (1) (Puc. 1) sABIsIIOTE COOOIO OpHIiHAIBHUNA Kiac
reTepOLMKIIIYHUX CIIONYK, L0 OJiep KaHi B3aeMoJieto 3-(2-amiHodenin)-6-R-1,2,4-
TpuasuH-5(2H)-0HiB 3 HATPiIO HITPUTOM B OLTOBIH KUCIOTI [2].

cnonykun 1.

Pucynok 1 — Ctpykrypa 3-R-2H-6en30[e][1,2,4]tpuasuno(2,3-c][1,2,3|rpruazns-2-0HiB
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Heo0xigHO 3a3HaYuTH, IO PeUOBHHU 1 SBISIOTH COOOO IUKIIIYHI aHAIOTH
Jia30-CIIOJYyK Ta BIANOBIIHO MOXYTh T'€HEpYBaTH paaukaid abo iOHU IpH
HarpiBaHHI YM OTIPOMIiHEHHI CBITJIOM [3]. 3a3HaucHi BIACTHBOCTI Pa30M 3 BHCOKOIO
CTaOUIBHICTIO NMPH KIMHATHIH TemIieparypi poOisiTh crnonyku 1 mepcneKTHBHHM
00’€KTOM JOCIIJDKEHb CHPSMOBAaHMX Ha CTBOPEHHS IHHOBAIIWHUX iHIIIATOPIB
moJriMepu3arii.

BucnoBku. 3-R-2H-6en30[e][1,2,4]tpuasmnno[2,3-c][1,2,3]rpuazun-2-ox1 (1)
€ TIEPCTIEKTUBHUMHU 00’ €KTOM JOCIIIKEHb CIIPSIMOBAHHUX Ha pO3pOOKY iHimiaTopiB
moJriMepu3arii.
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METOIU TEPMOMO/JUPIKYBAHHA JEPEBUHU

Ha cporommimmmii [eHb OZHUM 3 CaMHX JOCTYIHUX IPUPOJIHHUX
KOMITO3UIIIITHAX MaTepiatiB € JepeBrHA. TOMYy ONTHMi3alis METOIIB IMOKPaIICHHS
XapaKTePUCTHK ICPEBUHH SIKi JO3BOJSIOTH MO30YTHCS T HEMONIKIB 1 IiIBUIIATH
JIOBTOBIYHICTB, @ THM CaMHM CTBOPHTH KOMITO3HUIIIMHUI MaTepian MaiOyTHBOTO €
aKTyaJIbHOIO TIPOOJIEMOTO Ha CHOTOHINIHIN JI€Hb.

Jlo OCHOBHHIX IiepeBar AEpEeBHHU MOXHA BiJHECTH: Majly IMTOMY Bary; BHCOKI
3HAUEHHS TUTOMOI MIITHOCTI; T0OP1 MOKa3HMKH MPY)KHOCTI; IPOCTOTa 0OpPOOKH; BUCOKI
3HAUCHHS TEIUIO-, 3BYKO - Ta €JIEKTPOi30JIALLi; BUCOKY XIMIYHY CTIMKICTh 0 XIMIYHHX
PEUYOBHMH; MOXJIMBICT IIBHAKOTO 3’€IHAHHA pi3HOMAaHITHUMH MeTojamu [1].
Tepmomoaudikallisi epeBUHA 3 BUKOPHCTAHHSAM BOJHIO ab0 amiaky Tmoisrae B
0o0poOIi  JepeBMHM TMpW MiABHMIIEHIH Temneparypi abo mix BakyymMoM 3
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BUKODHUCTaHHAM Ta3iB, 5IKI B3aEMOJIIOTH 3 JEPEBHHOIO Ta 3MIHIOTH il XiMi4HY
CTPYKTYPY, 11O IPU3BOJMUTH JIO MOKPAIIEHHS BlIacTUBOCTEN [2].

ATETHITIOBaHHSI MOJKE MOKPALIUTH CTIHKICTh JI0 BOJIOTH Ta 3HOCOCTIHKICTh
nepesuHH. Lleii npouec 3a3Bu4aii BiiOyBaeThCsI B IPUCYTHOCTI KaTalizaTtopa, SIKUM
yacTime 3a Bce BHCTynae kucnorta [3].@ypdypumtoBaHHS AEepeBUHH MOJSArae B
00pobui nepeBuHH po3unHOM (ypdypolly Ta KHCIOTH TIPH IIiABHIICHIH
TEeMIeparypi, IO NPU3BOAWTH 1O  IOKpAIIeHHS CTIHKOCTI 110 BOJIOTH Ta
30UIBIICHAI0 MIIHOCTI JIEPEBHHU SKE BiIOYBA€TBCA 3a JOTOMOTOI0 XIMIYHOI
peakmii MK IepeBHHOIO Ta QYpQYpHIOBUM CHUPTOM SKHA OTPUMYIOTH 3
¢dbypbypony, SKHH BHUTOTOBISIIOTE 3 XapYOBHX BIOXOMIB, TaKUX SK 3E€pPHOBI
00ONOHKH, SKi TIEPETBOPIOIOTBECA y MyKpH Mix BIUIMBOM KkucioT [4]. Ha
CHOTOJIHIIIHIN JeHb TepMOMOIH(]iKOBaHA JAEepPEBUHA I JOCUTH I[IKaBHH Marepiai
Juist Oy TIBEJIbHOTO PUHKY.
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MATEPIAJIA JJISA BUTOTOBJIEHHA I'BUHTOBOI'O CEITAPATOPY 3
KOMIIO3UTHUX MATEPIAJIIB

I'BUHTOBHMIT cemapaTop NpH3HAYEHWH UL PO3MOJIULy MaTepialy B IOXHIOMY
OesHamipHOMY TOTOI Majoi TimOWHHM. JI0 OCHOBHHMX TEXHOJOTIYHHX 1
KOHCTPYKTUBHHUX NapaMeTpiB, 10 BIUIMBAIOTh HA €(EKTUBHICTH IPOLECY I'BUHTOBOI
cerapallii BiITHOCUTBCSI MaTepiall CerapaTopy Ta HIOPCTKICTh MoBepxHi. [1].

KoHCTpyKTHBHA YacTHHA TBHHTOBOTO CENApaTopy BUKOHYETHCS Y BHUITIIL
HOXUJIOr0 HEPyXOMOTo >K0J00y CcIipajulio 3 BepTHKaIbHOW Biccro. Ilyibma
MIPOXOUTH Yepe3 BEPXHIO YaCTHHY K0JI00a i IMiJT Ji€r0 CHIIN TSDKIHHS CTiKae BHHS.
[Ipu pyci B OTOI, OKPIM 3BUYAHHHUX TPaBIiTAIifHAX Ta TiIPOAMHAMIYHUX CHII, IO
IIIOTh Ha 3epHa, PO3BHBAIOTHCSA BINUEHTPOBI CHIM [2], IO MOXE HPHU3BECTH MO
3HOIIYBaHHS [TOBEPXHi cenaparopa.

Panimie B sikocTi MaTepialy Uil BHUTOTOBIICHHS TBHHTOBHX CeNaparopiB
BUKOPHCTOBYBAJIM HHU3bKOBYIJICLIEBI CTajll, a Ha CHOTOJHI JOCHTH T'OCTPO CTOITh
npobyieMa 3aMiHM METaJeBUX YaCTHH Ceraparopy Ha BUPOOM i3 CKIIOIUIACTHKY,
ToMy mpoOieMa miAbOpYy SKICHOTO MaTepially Ta TEXHOJOTII BHUTOTOBJICHHS
IBUHTOBOTO  CeMaparopy 3i CKJIONOJIMEPHHX KOMIIO3MIIHUX MartepiayiiB €
aKTYaJIbHOIO.

Hdna migbopy MarepiadiB HEOOXiTHO TMimiOpaTH ONTHUMANBHUIN BapiaHT
MAaTpUYHOTO MaTepially, sKuil Oy/e BiANOBiIaTH BUMOraM 3aMOBHHMKa Ta PO3paxyBaTH
HEeOoOXiTHY KUTBKICTh apMyIOBaJFHOTO HAITOBHIOBAYA.

B 3anmexxnOoCTi Bim 00paHMX MarepialliB HEOOXITHO ONTHUMI3yBaTH TEXHOJOTIIO
PO3pOOKM Ta BHTOTOBJICHHS MOJENI JeTajeidl TBHHTOBOIO Cemapatopa, a TaKOX
TOCITITOBHICTh TEXHOJIOTI] BUTOTOBJICHHS HEOOXITHOT KITPKOCTI IIapiB MATPHIHOTO Ta
apMyBaJILHOTO MaTtepiaiy 1 miaidpaTy TeMIepaTypHi peXUMHU CYIIKH.
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1. bineupkuii B. C. TexHooris 30aradeHHs] KOPUCHHUX KOTIAJIHH : MOCIOHHK 3
rpupom Minsysy / B. C. bimeupkuii, B. O. CmupHnoB. - Jlonenpk: Cxinuuii
BuAaBHUUIMH aiM, 2004.- 272 c. (npyre Bumanss - 2009 p.).

2. beapans H. I'. Mammnas! aiist o6oraieHus MoJIe3HbIX NCKOMAaeMbIX : y4eO.
noco6ue s By3oB / H. I'. benpans. - Kues — Jlonenk: Buma mkona, ['ooBHOE
u3a-Bo, 1980. - 416 c.

3. Barry A. Wills. Mineral processing technology. B/H, Oxford, 2001.

183



CEKIIA «BE3IEKA XKUTTEAIAJIBHOCTI»

VK 331.45
IIImupko B.1.
KaHJI. TeXH. HayK, o1 HY «3amopi3bka noxirexHika»

EPTOHOMIYHI PO3POBKN, SIK 3ACIBb IIOKPAIIEHHS SAKOCTI
JKUTTS JIIOJAEN 3 OBMEKEHUMHA MOKJIUBOCTSAMHU

BcecBiTHS opraHizaiis OXOpPOHM 3/I0pPOB’Sl BHM3HAuWjia OCHOBHY 3ajady
peaOimitamii iHBaminmiB, 1 moOJNArae BoHa B €(EKTUBHIH [OMOMO3i XBOPHM ¥
JOCATHEHHI MAaKCUMAaJFHOTO (Pi3MYHOTO, ICUXIYHOTO, TIPOQeciifHOTO, COLiaTbHOTO
Ta EKOHOMIYHOrO CTaHy, Ha Ky BOHH OyAyTh 3JaTHi NpH TOMY YH IHILIOMY
3aXBOpIOBaHHI. HeBiax’€éMHOI0 YaCTHHOKW TaKUX [IOCSTHEHb € BIPOBAKCHHS
CyJaCHHX EPrOHOMIYHHX IOCIIKEHb 1 po3po00K y Bci cepu XUTTA Tromed 3
00MekeHUMH (Hi310JIOTITHIMH MOIIUBOCTSIMHU.

Sk CBIAYMTH MPAKTUYHUN JOCBIM IHBANIIH Ta JIITHI JIFOJU Y4acTO HE B 3MO3i
BUIBHO OpIEHTYBaTHUCS B HAaBKOJHUIIHbOMY cepeloBulli. [IpuunHOIO € pi3Hi
(yHKIIOHANbHI MOPYIIEHHS B OpraHi3Mi, SKi BHKJIMKaHI BpPODKEHHMH YU
HaOyTHUMHU JedeKTamMH, NMEepeHEeCeHUMH TpaBMaMH 1 3aXBOPIOBAHHIMHU, a TaKOXK
BIKOBHMH 3MiHaMH (3HW)KEHHSM PYXJIMBOCTI CyIJo0iB, ociaabiIeHHsIM 30Dy, CIyXy,
mam’ATi 1 T. 1x). [IpobaeMu mie3maTHOCTI JrOAeH MOXMIIOTO BIKY CTarOTh BCE OUTBII
BaXITUBUMH y 3B’S3KY 31 3MiHaMH B JeMOTpadidHiil CTpyKTypi HacelIeHHS Maixke
BCIX KpaiH CBITYy.

Tomy, mpoOieMu, IO MOCTAIOTh MepeA JITHIMH JIOJABMH HE TITBKH Ha
po0ori, ane i BIOMa, B MICBKOMY Ta CiILCBKOMY CEpEIOBHII, HA BIAIOYWHKY Ta,
HaBiTh, Y 3aKJaZaX OXOPOHH 3J0pPOB’S OCTAHHIM 4acoM aKTHBHO BHUPIIIYE Taka
HayKa, sSIK eproHomika. EproHomicTu 3aiiMaroTbcsi THM, IO 3HAXOAATH LUIIXU 1
CIOCOOM BKJIFOYEHHsI JaHUX MPO (YHKIIOHANBbHI MOXJIMBOCTI JITHIX JIOJEH B
NPOEKTYBaHHS IPOMHUCIOBUX BHPOOIB, TPAHCIOPTHUX 3aCO0IB, IKHUTIOBOIO
Cepe/IOBHINa Ta PI3HOMAHITHUX 3aC00iB 32 OCOOMCTUM JOTIISAOM i TirieHo0. BoHu
NPAIOIOTh B HACTYITHUX HAMPSIMKaX:

1) mpoeKkTyBaHHs JKUTIOBOi, BHPOOHHMYOI Ta peKpealiiHOi 30HH 3
peamizamiero JBOX MiIXOMIB: MiHIMI3yBaTh HeOe3MEeKH 1 ONTUMI3yBaTH
(hyHKIIOHATBHI 3110HOCTI JIFOAEH TIOXHIIOTO BiKY B ITUX CEPEIOBHUINAX;

2) TpPOEKTYBaHHS KOPHUCTYBAIbKHX iHTep(ENCiB, OpraHiB yHpaBIiHHA 1
3aco0iB BijoOpaXkeHHs iH(OpMaIii BiINOBIAHO 1O MOXIMBOCTEH 1 0COOIMBOCTIMHU
JITHIX JIIOJEH;

3) BUBUEHHS 3B’s3Ky MDK CTapiHHSAM | BUKOHaHHSAM poOOTH, OCOOJIMBO TOTO,
SK BIK BIUTMBAE Ha crieruivHi BUAM poOiT i pobodi GyHKIii;
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4) BUBUECHHS CTapiHHS B 3B 53Ky 3 BOJAINCHKMMH BMIHHSIMH 1 IOBEIIHKOIO
mimoxoxa i po3poOKa CTparerid, IO JO3BOJAIOTH JITHIM JIIOJSIM 30epiraTtd i
BMIHHS 1 YCTIIIITHO BUKOHYBATH [IEH BU]I isUTbHOCTI,

5) po3poOka Ta OIiHKAa HaBUAIBHUX CTpPATErii, siki eeKTHBHI B HaBYaHHI
JTHIX JIOAEH HOBUM YMIiHHAM a0o 30epeXeHHI yMiHb, HalpHKiIaJ, BOJIHHS
aBTOMOO1IS;

6) TPOCKTYBaHHA  JOPOXKHIX  CEPENOBHI] Ha  aBTOMATiCTPasX,
MIPUCTOCOBAHUX JJIS JIITHIX BOIIIB;

7) BUBUYEHHS B3a€MO3B’S3KIB MDK CTapiHHAM, BIIpaBaMH 1 JisUIBHICTIO.
OcTtaHHIM YacoM po3poOiseThCS BCE OiNbIIe HAaBYABHUX CTPATETili 3 METOIo
HaBYaHHS JITHIX JIIOJCH HAaBHKaM POOOTH 3 KOMI FOTEPOM.

Epronomicti 6aratbox KpaiH MPOBOASTH AOCIIIKEHHS 1 3HAXOAATh CIUJIBHO
3 Au3aiiHepaMH Ta KOHCTPYKTOPaMH OpPHIiHAIBHI MPOEKTHI pIllIeHHS 3Hapsiib
mpati i MPUCTOCYBaHb 0 HHX, OpraHizauii po0OYMX MicClb i TOJIIIICHHS YMOB
npari, o J03BOJISIIOTH ICTOTHO KOMIIEHCYBaTH a00 HaBiTh MOBHICTIO 3BUIBHUTH
JIFO/IMHY BiJl 0OMEXCHb, OB’ I3aHKMX 3 TUM Y 1HITUM BHUOM iHBaJIiHOCTI.

EpronomiuHe pimieHHs IpH HPOEKTYBaHHI HOBOI [isUTbHOCTI MOJISTaE B
3HAXOJDKEHHI ONTHMAaJBbHOTO BapiaHTy Mepepo3nominy (yHKIil, Aki mopyieHi
BHACIHIZOK Ne(eKTy, NMpH IOMY NOPYIIeHI (YHKIII TepemaroThCsl 3TOPOBUM
opraHaM abo TexHIYHUM 3acobaMm. Hampukianm, pydyHe ympaBiiHHS aBTOMOOIIEM
JUTS 1HBAJINIB TATHE 32 OO0 pajuKaibHy IMepe0yqoBY OpraHiB YIPABIiHHSA Ta iX
KOMITOHOBKY.

OcoOnuBi  TpyOHOILII BHUHHMKAIOTH IPH IPOEKTYBAHHS CEpEJOBHUIIA JUIS
IHBaJI/IiB, 1[0 KOPUCTYIOThCS KpiciaoM-Kosickor. J[iis iX mepecyBaHHsI OTpiOHI:
BEJIMKUI TPOCTIp; PO3MIIIEHHS OpraHiB YNpPaBIiHHS, BUMHKA4iB Ta IHIIOTO
o0Jia/IHaHHS Ha MEBHIN BHCOTI; CTBOPEHHS Pi3HUX JOMOMIDKHHX ITPUCTPOiB, MEOIIIB
3 BIIKPUTHM BHH3Y IPOCTOPOM ISl HIT Ta iHIII OCOOJIMBI yMOBH i IPUCTOCYBaHHSL.
3HayHa yBara B JIOCHI/DKEHHSX 1 PEKOMEHJALSX NPHUIUISETHCS MPOSKTYyBaHHS
OakaHUX PO3MIpIB PI3HUX EIIEMEHTIB OyAiBelb: MiAXOMIB, MAHIYCIB, CXOIUHOK
30BHIIIHIX 1 BHYTPIIIHIX CXOHiB, MOPYYHIB, IOPOTiB, ABEpPEH, PYUOK, BIiKOH,
MiAJIOT, a TakoX BHOOPY (akTypH i KONIPHUX pilllEeHh MOKPUTTIB i 0OpOOKH 3
ypaxyBaHHSIM BHMOT 1iHBaNimiB. Y TPOMAJACBKUX OYIIBISIX, HAIPUKIA],
PEKOMEHAYEThCS BiiJaBaTH IepeBary KOB3aiouuM ad0 3CYBHHUM JIBEPSM.

Bararo mocnimkeHb MOB’s3aHO 3 BUOOPOM B KUTJIOBHX OY[IIBJISAX BapiaHTIB
IUTaHyBaHHS KyXHi, BaHHOi, CaHITAPHO-TEXHIYHOTO BY3Jlla, JKWJIOI KiMHATH,
CHambHi, a TaKoX Tapaxka. BuHuKae 0araTo TPYIOHOINIB 3 BHU3HAYCHHIM
ONTUMANIBHUX PO3MipiB, KOHCTPYKIiM 1 NPHUHIMIIB po3MilIeHHS MeOmiB Ta
obnasHaHHA B 3a3HaYeHUX (QYHKIIOHATBHUX 30HaX. CTBOpPEHHS TyaJeTHOI Ta
BaHHOI KiMHAT JJIs iHBAJiiB, [0 KOPUCTYIOTHCS KPiCIOM-KOJISICKOIO, TIOB’sI3aHE 3
HaHOUTBIIMMH TPYAHOIIAMH, OCKUIBKH B I[bOMY BHIIAQAKY 3 OCOOIMBOIO TOYHICTIO
NOTPIOHO BUpIIIYBaTH NHTaHHS IPOCTOPOBOrO IUIaHYBaHHS, IiependadaTu
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MPUCTOCYBAHHS, 110 IOJIETIIYIOTh KOPUCTYBAaHHS MMM NPUMILICHHSAMU: JOTOMIDKHI
Nopy4Hi (3HIMHI 1 TOCTIIHI), peryJiboBaHe 10 BUCOTI CHAIHHS YHITa3y 1 T. IL.

Takum 4YMHOM, Ha CHOTOIHINIHIK JeHb B PI3HUX KpaiHax CBITY
CIIOCTEpIraeTbcsi BceOIUHE pO3yMiHHA NOTped JITHIX JiIoped Ta Joged 3
00OMEXEHUMH MOXJIMBOCTSIMH, BigMidaeTbcs OakaHHS OpraHizyBaTh ix MoOyT
OimpII KOM(OPTHNM, a MIChKE 1 TPOMAJChKE CepelOBHINE — OUTBII Oe3MEYHNM Ta
JIOCTYITHUM TIPH TIEpEMIiIIeHHi, poOOTi, BiIMOYMHKY.

YK 331.45
[IImupko B.1.
KaHJI. TeXH. HayK, fo1. HY «3amopi3bka nosxitexHika»

HAHIYHI ITPOSIBU Y HAJI3BUYAVMHUX CUTYALIAX

Ha cporomuimHiit nerp B YkpaiHi ife BiiffHa, B iHIIHX KpaiHaX MaroOTh Micie
CTHXIHHI NMXa, TpariuHuil 3emierpyc y TypeuunHi, modacTtiniaau TepOPUCTUYHI
aKTH W moxexi Maibke y Oynb-skid kpaini. Came Uit TakuX HaJ3BUYAHUX
CHUTYyaliil HaM HEOOXiTHO BHPOOMTH MPaBUIIBHY JIIHIIO MOBEAIHKH, LIO JIOIIOMOXKE
30epertu He auiie Gi3uyHe i ICUXIYHE 3T0POB’S aJie 1 CBOE KHUTTA.

MeTta po0OOTH — MpPOaHANI3yBaTH MaHIYHI MPOSIBH JIFOJCH, 1[0 BUHUKAIOTH B
HAa/3BUYAMHUX CHTYyaligX Ta AaKICHTYBaTH SKHM YHHOM MOKHA MOOYyIyBaTH
TICHXOJIOTIYHUI 3aXUCT OCOOUCTOCTI.

Hama cBimomicTe cTBOpeHa y Takuil cmoci®, 1Mo OimpmIicTh Jroaei
HaMararoThCs 3yMUHATH MOTIK HETaTHBHOI iH(popMarii. Sk mpaBuio, MU JyMaeMo,
0 3 HAMH HE MOXE TPAIHMTUCh Hidoro HamHeOesmewyHoro. [IpoTe, B peansHOMY
JKUTTI ICHYIOTh YWUHHHKH, MiJ BIUTMBOM SKHX HAllla CBIJOMICTh PO3IIOYUHAE
CIpHIMATH MEBHY CUTYAIIIO SIK eKCTPEMaJIbHYy, a came:

— MOTPAIUITHHA B YMOBH BiliHH, aBapiii, katactpod;

— 3arpo3a CTHXIHHOTO J1xa abo HOro HacTaHH;

— HeOe3mneku MoB’sI3aHi 3 HOBU3HOKO CUTYAIlil, 11 CKJIaJHICTIO, HEMOXIIUBICTh
NPUIHATH PillIeHHs! y 3B’513Ky 3 OpakoM iHpopMalii;

— 3HauHI (i3UYHI NepeBaHTAKEHHS, BUKIIMKAHI HAJAMIPHUMH HANPYKESHHIMHU
CUITH ¥ BUTPUBAJIOCTI;

TpuBaJje nepedyBaHHs y CTaHi FOJOAY ¥ crparw;
TpuBaJie TepeOyBaHHS B HEKOM(OPTHHUX KIIMAaTHYHHMX yMOBax (creka,
XOJIOJI, KNCHEBA HEJOCTATHICTD);

— BIUIMB Pi3HUX pajlioyacToT, IIyMiB, BiOparii.

B rtakux curyanisx swmme 12—-15 % oci® 3HaroTh, mo podutu. [ToBeminka
JIOAWHU B €KCTPEMaNbHIN CHTyallii HaidacTille BU3HAYAETHCA EMOIEI0 CTpaxy,
mo € (i3i0JIOTIYHO HOPMAJIFHO, OCKIJIBKM BOHA cupusie MoOimizamii ¢i3zudaHOTO i
MICUXIYHOTO CTaHy, HEOOXiMHOTO A camo30epekeHHs. [Ipu BTpaTi KpUTHYHOTO
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BIZIHOLIICHHS JI0 BJIACHOTO CTpaxy, JIOJWHA BTpayae MOKJIUBOCTI KOHTPOJIIOBATH
CBOi Iii i mpuiMaTy JOTIYHO OOIPYHTOBAHI pIllICHHS, BUHMKAE CTaH MaHikd. [J[o
OCHOBHUX (Di310JIOT1YHMX O3HAK MAHIYHOTO CTPAXY BiIHOCSTHCS:

— Hampyra M’si3iB (0COOJIMBO JUIBOBUX);

— CHJIBHE CEepLIEOUTTS;

— IPUCKOPEHUH MTOBEPXHEBUH MOUX;

— 3HIKEHUH KOHTPOJIb HaJl BIIACHOO MOBEIIHKOIO.

— 3MCHIICHHS CIIMHOBHIICHH/TIEPECUXAaHHS B POTI.

[Maniganit cTpax MOXKE CIIOHYKAaTH JIIOAWHY IO arpeCHBHOTO IOBOKCHHS,
pyxoBoi 1 eMoIiifHOi 30yMKEHOCTi, 0 CTpiMKOI BTedi 3 MicTa HeOe3mekw, ado,
HAaBIAKHM, BHUKIMKATH 3alillCHIHHA, amaTilo, «CTYmop». TakoXX MOXIUBUM €
BIAYYTTS HYZOTH, 3allaMOPOYEHHS, 1, HABITh, HEMPUTOMHICTb. Y JIOIUHU MOXeE
3MIHIOBaTUCh CHPUHHATTS IPOCTOPY, CIIOTBOPIOETHCS BIiCTaHb MK IpEIMETaMH,
ix po3mip i ¢opma. YUacoM HaBKOJIMIIHE MPEICTABISIETHCS «HEpEATbLHUMY, 1 11e
BIAYYTTS MOJKe 30epiraTics MpoTAroM JIEKUIbKOX TOJMH ITiCIIs BIUIMBY HEOE3MEKH.
TpuBanuMu MOXyTh OyTH 1 pyXoBi 1m03ii (BIIYYTTS XHUTaHHS 3€MIl, IOJILOTY,
wiaBaHHs 1 T. A.). JlloguHa MOXKe JAEMOHCTPYBAaTH TaK 3BaHUM CTaH «3BY)KEHOT
CBiOMOCTi», TOOTO, BOHa cebc¢ HEJIOCTaTHhO KOHTPOJIIOE, X04a B OUIBIIOCTI
BUTIAJIKIB 30€piraeTbcs JOCTYITHICTD 30BHIMIHIM BIUTHBAaM i BOHa MOKE CAMOCTIHHO
3HAWTH BHXIJ i3 CKpyTHOTO craHOoBuIA. CremianicTd BBaXarTh, IO JIFOACH Oe3
CTpaxy HeE iCHY€, a TOJIOBHHM € MOTEHLIHHWI CTYIiHb KOHTPOJIIO HaJ peaKmisMu
cTpaxy Ta maHikd. IlinroToBaHWil 10 eKcTpeMaibHOI cUTyamii mpodecioHam, sk
NpaBWJIO, I[IBHJKO ONAHOBYE CBOI eMoLii Ta MOYMHAE JiSATH BIANOBITHO 3
HEOOXIHICTIO, KPIM TOTO, MPOIIEC BUXOIY i3 CTaHy CTPaxy BiJOYyBA€ThCS CYTTEBO
MIBUALIE HDK Y NOCTPaXKAAINX, Y SKUX JOBIIE 30epiracTbcsi po3ryOJeHICTb,
0e3isUIbHICTh, CYETHICTD Ta MOPYIICHHS B 3araJIbHOMY (i310JI0T1YHOMY CTaHi.

B Hag3BUYaWHUX CHTyaIlisfX ICHXOJOTIYHHUIA 3aXUCT HACEJICHHS MOBHHEH
OyTH cIIpsIMOBaHMH Ha:

— (popMyBaHHS TICUXOJIOTIYHOI CTIHKOCTI;

— FOTOBHICTB JIISITH B HQJI3BUYaHUX YMOBaXx;

— MOCTiifHE HalaHHS TICHXOJIOTIYHOI IOTIOMOTH;

— 3/1IiCHEHHS TICHXOJIOTIYHOTO 3aXHCTY;

— 3iCHEHHS TICUXOJIOTIYHOT KOPEKIIii.

3 MeTor 30epexeHHs ICUXIYHOTO 3II0POB’sS Ta 3amoOiraHHsS HaCIHiIKIiB
BIUIMBY MaHIYHUX MPOSBIB Yy HAJ3BUYAHHHUX CHUTYaIlisiX JOPEYHHM € HaBYAHHS
oIl mpuiioMaM TICHUXiYHOI caMOperyJisiii, mcuxooridHoi camomonomoru. e
JIO3BOJIUTh YHUKHYTH 4YM 3MEHIIMTH IIPOSB HEraTUBHUX ICHXIYHUX CTaHiB,
MaHIYHAX HACTPOiB, a TAaKOX JOMOMOXKE 3POOHUTH OUTBII KOHTPOJIHOBAHHUMHU
MOBEJ[IHKOBI peakiii cepes pi3HUX BEPCTB HACEICHHS.
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CONCEPTUAL PRINCIPLES OF AVOIDING THE OCCUPATIONAL
RISK OF WORKERS AND DAMAGE TO THE ENVIRONMENT AND
HEALTH OF THE POPULATION DURING CLEANING UP OF
INDUSTRIAL EMISSIONS TO THE ATMOSPHERE

The authors of the work [1] noted the global demand for energy, in particular
for electricity, is constantly growing. Fossil fuels are currently the main source of
energy in the world. Combustion of fossil fuels, especially in thermal power plants,
produces products such as sulfur and nitrogen oxides, unburned hydrocarbons, fly
ash and soot. Some are toxic, such as sulfur oxides, nitrogen oxides, hydrocarbons,
carbon monoxide and fly ash. Sulfur dioxide is the most significant sulfur oxide
produced during combustion and released into the atmosphere. Mixing with
moisture in the air, combustion products create acid rain, which negatively affects
the ecosystem. Due to the ever-increasing emissions of gases into the atmosphere
and increasing strictness of air pollution regulations, worldwide efforts are being
made to reduce sulfur dioxide emissions [1].

The authors of the work [2] noted that sulfur dioxide is one of the main air
pollutants from the flue gases of non-ferrous metal smelting. Sulfur dioxide causes
many environmental problems, such as photochemical smog and urban particulate
pollution, and also affects human health. Flue gas pollution has attracted more and
more attention in recent years, and there are many related studies on sulfur dioxide
removal technology. A number of technologies have been applied to control sulfur
dioxide emissions, such as wet flue gas desulfurization, circulating fluidized bed,
and sludge desulfurization. Improving the removal efficiency and achieving joint
control of many medium and low concentration pollutants have become the focus
of recent research [2].

The authors of the work [3] noted that flue gas desulfurization, which uses
calcium carbonate, can effectively remove sulfur dioxide emitted into the
atmosphere from power plants, and the removal efficiency and reliability of this
process have been greatly improved, and its cost has been greatly reduced. The
process of removing sulfur dioxide from flue gas can be divided into two types of
scrubbers such as dry scrubber and wet scrubber. A dry scrubber is a
desulphurization plant in which an absorbent is injected into the combustion
chamber at high power to absorb sulfur oxides. This scrubber can operate with low
equipment cost and low energy consumption, but has low desulfurization
efficiency due to its lower response rate than the wet scrubber. On the other hand,
the wet scrubber is the most commonly used sulfur dioxide removal process. The
wet scrubber is relatively easy to adapt to conventional plants already in operation,
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and operating costs are driven by the low cost of limestone. The traditional sulfur
dioxide removal process uses a wet scrubber that requires a constant supply of new
adsorbents to maintain continuous operation [3].

The authors of the work [4] noted that the most common method of sulfur
removal is flue gas desulfurization. The regenerative method of flue gas
desulfurization has advantages over other methods due to the high efficiency of
desulfurization, regeneration of the sorbent and reduction of the volume of waste
processing. In addition to sulfur dioxide, the presence of other components in the
flue gas, such as oxygen, carbon dioxide, nitrogen oxides, and water vapor, as well
as the reaction temperature, critically affect the sorption capacity and regeneration
of the sorbent. For optimum sulfur dioxide removal efficiency, other parameters
such as pH, inlet sulfur dioxide concentration and additives must be adjusted
accordingly [4].

From the above, it follows the relevance of further development of
optimization of technological parameters of desulfurization of outgoing flue gases
at industrial enterprises.

The application of mathematical modelling with the use of production
indicators opens up the possibility to predict with a certain probability the values of
the target factors from changes in the parameters of the technological process and
allows to determine the most profitable parameters.

Achieving a reduction in flue gas pollution with sulfur dioxide will contribute
to the prevention of occupational risks and the reduction of harmful effects on the
health of workers, as well as increasing the level of environmental safety.
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TH®OPMAIIMHE NEPEBAHTAKEHHS JIIOJIEHN — PEAJITI
CHhOI'OJIEHHS

HaykoBo-TexHIYHMH Nporpec 3HayHO 30UIBIIMB KUIBKICTH OCi0 po3yMoBO1
mpami. 3TifHO CTaTHCTHYHHMX JMaHWX — me Maibke 70%mpamtorounx. OcTaHHIM
4acoM CYTTE€BO 30UThIIMBCA TOTIK iH(OpMAIii HEOOXimHWI HaIs BUKOHAHHS
npodeciiftHnX 00O0B’sI3KiB, 30UTBIIMBCA pIBEHb BIAMOBINATBHOCTI  KOXKHOTO
CHiBpOOITHHUKA 32 KiHIIEBUH pe3yNbTaT, TEPMiH BUKOHAHHS pOOOTH, 11 AKIiCTB.

Kpim Toro, mepermsmaroun (oTo- Ta BieoMmarepiaiy, CTaTTi, CIyXarud
MOJITHYHI Ta €KOHOMIYHI HOBHHH, JIIOAWHA TAKO)X 3HAXOIHUTHCS I IMOCTIHHUM
iHpopMaliiHUM BIUIMBOM. [HpOpMAIIHHO — ICHUXOJOTIYHMMH 3aco0amMK MOXHA
Jyke e(DeKTHBHO BIUIMBATH Ha IHTENEKTYyalbHY HiSJbHICTD, IICUXIKY, CBIZOMICTb 1
MiICBIIOMICTh JIIOJMHU. | Ha Kallb, yepe3 Opak 4acy OUTBLIICTB JFONCH HE 37aTHI
KPUTHUYHO OIIIHIOBAaTH W aHaNi3yBaTh OTpuUMaHi naHi. IHdopmauis moxe OyTh
HEJIOCTOBIPHOIO,  HEJOCTaTHRO MOBHOIO, HECBOEYACHOK, HU3BKOSKICHOIO,
HETIOTPiOHOI0, HEBIIMOBIIHOIO, HE 3aBXION OyBae 3aralbHOJOCTYITHOIO, IO BEE
Jo  nesiHdopMmyBaHHS ~— KopucTyBada  pecypcy.  IlepenacudeHicte  Ta
HEBIOPSIKOBAHICT 1HPOPMAMIHHOTO TMPOCTOPY TOTpedye Bi 0COOUCTOCTI
MOCTITHOTO (Pi3UYHOTO Ta IICUXOJIOTIYHOTO HATIPY KECHHS.

IHomi, ™00 oTpuMaTH HEOOXimHI 1 KOPHCHI CBIIOMOCTI, HEOOXiTHO
nmepebpaTH Ta TPOAaHATiI3yBaTH BEIUKUH MacwB pi3HOMaHITHOI iH(popMmarmii. Y
MmiACYMKY (akTH HaKONMYYIOThCS — ajleé He 3acBOIIOThCS. BinOyBaerbes
MepeHaCHYCHHs 3aiiBoi0 iH(opmariero. KifgbKicTh CKIaaHOI, MPOBOKAIIHHOT
iHpopMmanii, mnocuieHe B3aeMHUM iHopMauiiHMM  OOMIHOM  JIEKUIBKOX
CHIBPOOITHHKIB, CTAa€ MPUYMHOIO 3arajibHOr0 iHPOPMAIIHHOTIO NMepeBaHTaKEHHS.
MoO30K JIFOIMHH BiJl BEJIMUE3HOT KUIbKOCTI iH(popMalil (Oibilia yacTUHA K0T MOXKe
BBAXATHCS K «IHPOpMAIIHHUK mIym») 1 1edinuTy 4acy Ha 0OpOOKY TiraHTChKHX
o0csriB iH(opMallii, BildyBae NEpeBaHTaKEHHS Ta IEPECTAE JIOTIYHO MHCIUTH.
3pemToro, HacTae TakK 3BaHWI IH(GOPMAIIMHUA HEBPO3 i3 IMOTIPIICHHSAM SKICHO-
KUTbKICHUX TIOKa3HUKIB JKUTTEMISUIBHOCTI JIIOAWHW. 3a3HadeHa mpoodiiemMa
CIIOCTEPIraeThes y JIKapChKil MPaKTHI IcuXiaTpiB OGaraTbox KpaiH CBITY.

Yacto iHdopMmamiliHe NepeBaHTa)XEHHS HACTA€ NPH HEBMIHHI IUIAHYBaTH
pobouwnii gac, BiICYTHOCTI poOOYOTo PO3KIALy, KOHTPOIIO 3 OOKY poboToaaBIs 10
JIOTpUMAaHHIO Tpadiky BUKOHAHHS BUPOOHUYOTO 3aBAAHHS.
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[epeBanTaxkeHHs iH(OpMaliel0 BUHUKAE HE TUIBKM 4Yepe3 3HAuYHMU 00cCsT
MOTOKY OTpHMaHoi iHpopMallii, ane, Moxxe OyTH, HaBiTh B OUIBIIIH Mipi yepe3 Horo
Herepean0ayyBaHICTh.

«lndopmaniiine nepeBaHTaXKEHHS» — TEPMiH, IO ONHCY€E TPYIHOLI
pPO3yMiHHS TMpoOJEeMH 1 NPUHHSTTS pilleHb, NPUYMHOI0  SIKMX € HaJUIHIIOK
iHpopmamii Ta i pi3SHOMAHITHICTB, a TaKOX «Ie(IiIUT Yacy», MO CYNPOBOIKYE
CydJacHe BMPOOHMITBO. 3a3HAYCHUI CTaH MOXE NPOSBIATHCA Yy BHIAIKaX, KOIU
KUTBKICTh KOPUCHOI iH(popMamii MepeBUITye MOXJIMBOCTI I CHPUHHATTS, TaKUM
YHMHOM, Halla CBiOMICTH B)XKE€ HE 3[aTHA BIOPATHUCS 3 TakuM iH(OpMaIiifHIM
notokoM. O3HakH iHPOPMAIIHHOTO MIEPEeBAHTAKCHHS:

— BIICYTHICTB «SICHOCTI» B TOJIOBi, Xa0OTHYHA PO3yMOBA [IisSUTHHICTH;

— MOTIPIICHHS aHATITUYHHX 3]1I0HOCTEH;

— HEMOXKJIMBICTh 30CEPEUTHCD;

— MOTIpIICHHS NaM’sITi;

— IOBIOTEPMIHOBa BTpaTa CHY;

— MOPYUICHHS aNeTHTY;

— YCKJIQJIHEHHS IPUHAHSATTS ONTHUMAIBHOTO PIllIEHHs, FajJbMyBaHHS y BUOOpI
HaInpsMKy MOJaIbIIOr0 BUKOHAHHSA BHPOOHHYOTO 3aBJaHHS.

Jnst momepe/KeHHs BUHHUKHEHHA iH(GOpMamiiHOTO IE€pEeBaHTaXCHHSA Y
KOJIEKTHUBI HEOOXIIHO:

— YiTKO BU3HAYHTHU TOJIOBHY METY IiIOBOI aKTHBHOCTI pOO0OYO0i TPYIIH;

— BUKOPHCTOBYBATH TLTBKH PealibHO HEOOXiIHY iH(OpMaIliro;

— BpaxoBYBAaTH IHJIMBIIYaJbHO-NICUXOJIOTIYHUX SIKOCTI IPaLliBHHUKIB, IO
00yMOBJIIOIOTH X TeMn poOOTH MO aHamizy Ta y3arajJbHEHHIO PI3HOMaHITHOT
iHpopmalii;

— YiTKO IOTPUMYBATUCh PEXHUMY Tpalli Ta BiANOYHHKY;

— (opMyBaTH BHCOKY BHYTPILIHIO iHPOPMALIHY KYJIBTYPY;

— OnTHMI3yBaTH BHOIp HAiOUIBII paliOHAIBHUX NPUHOMIB 1 METOJIB
yHOpaBITiHHSA iHPOpMAITi€TO;

— ONTHMI3YBaTH IOCIIIJOBHICTh BUKOHYBAaHHX 3aBlaHb (HE BapTO OpaTucs 3a
BHUKOHAHHS KUIBKOX CIPaB 0IHOYACHO);

— 000B’3KOBO IIepeI0adUTH IIaH poOOYOTo THS 3 KOXKHUM CHIBPOOITHHKOM
Ta KOHTPOJIb OTPUMAHHX JIOCSITHEHb;

— MiABUIINTH pPYXOBY aKTHBHICTh POOITHHKIB, 32 paxyHOK HepepB Ta
(hi3MIHMX BIIPaB.

Takum dYuHOM, cydacHWH iH(GOPMAIIHHUI TPOCTIp MOXE MO-Pi3HOMY
BITUBATH HAa OCOOHCTICTh, a CyyacHa JIIOJWHA MOKE TPUHHATH IyKe Oararo
pizHOMaHITHOI iH(pOpMaii 3a KOPOTKMIT poMiXkok dacy. bararo iHdopmartiitanx
TEXHOJIOTIM MOJIErIIYIOTh JKUTTS, ajle TUM CaMUM, Yepe3 4YacTe BUKOPHUCTAHHS,
BUKJIMKAIOTh 3BUKAHHS Ta 3MIHIOIOTh HAIll CTEPEOTHUIl MOBeMiHKH. J[yxe dacto
iHpopMaliiHUI BIUIMB HAa HANIy IOBEAIHKY 3aJIUIIAEThCA HenoomineHuM. 11100
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[POTO VHHUKHYTH, HE CJiJ{ NEepeKjalaTH BHUPINICHHS OUIBIIOCTI 3aBJaHb, Bij
JIpiOHMX [0 BEJIMKUX, HAa CY4YacHI TEXHOJIOTIi Ta TNPHUCTOCYBaHHSA. SIKIIO
iHpopMalis He MICTHTh )KUTTEBO BaXJIMBUX MOMEHTIB — He Tpeba BIIyCKaTH ii B
CBOE ceplie 1 MO30K, i ToJi BOHa He OyJle BIUIMBATH Ha MPOAYKTHUBHICTH mpar i
3arajbHe 310poB’si. KoxkHill moanHi yac Bij yacy HEOOXiJHO 3yNMUHUTHUCS, HOOYTH
HAOJMHIII 3 cCaMUM c000F0, TOAYMATH, 3BiJKH 1 KyIH BiH i€, 3 SIKOIO MIBHIKICTIO,
KAl iHQOpMAIliifHAH Oarak BiH PH IIbOMY HEce, a TOJIOBHE — 3 sIKOI0 MeToro. Lle
JTaCTh MOXJIUBICTH 30€perTH BUCOKHUU piBEHB MpaIie31aTHOCTI Ta BIACHE 3/IOPOB’SI.
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PEKOMEH/JAILII ITO KOHTPOJIKO HAJI BIIUYTTSIMHA INAHIKH I
CTPAXY, IO BUHUKAIOTHh B YMOBAX HAJI3BUYAMHUX
CUTYALIM

BiiiHa B YkpaiHi npu3Bena 10 TOro, 10 Maike Bce HACENCHHs, K JI0pOocii
TaKk 1 JITH, JIOOU TOXWIOTO BIKYy JKHBYTH B yMOBaX IIOCTiHHOI HaJ3BHYAHHOI
curyamii. He MoxmMBO He mymaTH mpo BifHY Ta i HACIHIiIKH, HaBiTh B YMOBAX,
Ko 0OMOBiI nii WAyTh 3a COTHI KioMeTpiB. Ause Hama 3amopi3bka 00JacTb
YacTKOBO OKyINoBaHa i OoWoBi nii mayxke Omu3pko. Komu 3By4HTH CHTHAI
«IloBiTpsHOI TpHBOTM», MOMIMPIOIOTHCA 3BYKH BHOYXIB Ta KIyOW IuMy, TO HE
JMBHO, 1110 JIIOJM BiAYyBalOTh TPUBOTO Ta CTpax. BrumB Haa3BHUYalHUX cHTyamii
Ha TICHXOJIOTIYHMH CTaH JIIOAMHK € JyXe BaroMuM (akTopoMm il SIKICHOTO
BUKOHaHHS HUMH CBOiX TPYJOBUX OOOB’S3KiB, a TaKOX 3aJ0OBOJICHHS BIIACHUX
notpeo.

3arasom, MoBe/IiHKa JIIOJJMHU B YMOBaX €KCTPEMaJIbHOI CUTYallii € Pi3HO0 Ta
BU3HAYAETHCS K CAMOIO CUTYAII€I0, TAaK 1 XapaKTepoOM JIFOAMHH, SKa OIMHUIIACH B
ocepenky Jsuxa. Jleski JIIOAM BiMYYyBalOTh HECIOKii, HEPBYBaHHs, CIa0OKICTh,
Oescwiurd, MOXXE MaTH Miclie INpPUCKOpEHEe CepleOHTTs, 3aAWINKa, IiTIUBICTS,
CriocTepiraeTbesi 30iiHEHHS a0o modepBOHIHHA oOmmuus. st 3amoOiraHHs
Hepexoqy BIAYYTTS CTpaxy [0 BiAUYTTS IaHIKM TakUM JIIOJIM HEoOXiaHa
CBO€YACHA IICHXOJIOTIYHA MIATPUMKA.

B cyuacHux ymoBax Jyke JOLIIBHO, KOJH IICHXOJIOTIYHY JOIIOMOTY MOXE
HaJaTy JIIOJIMHA, KA HECXMJIbHA J0 MaHIYHOTO CTAHy 1 3HAXOJIUTHCS Mopyd. Tomy,
BOXJIMBO O3HAlOMHUTHCh Ta 3acBOITH OCHOBHI pPEKOMEHJAIii, M0 MOXYyTb
MTOKPAIUTH TICUXOJIOTIYHUI cTaH 0ci0, sIKi mepeOyBaroTh B HeOe3meli.

Ochb 0JIvH 13 BapiaHTIB MCUXOJIOTIYHOI MIATPUMKH ITOCcTpaxaanoro[1]:
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1. TloknagiTe pyKy MOCTpa)xaanoro codi Ha 3am’scTs, o0 BiH BiAYyB Ball
criokiitauiit mysbc. Le Oyae ans Hporo — curnanoM: «S1 3apas mopyd, TH He OJIHH!».

2. luxaere rimboko 1 piBHO. CHOHYKYHTE NOTEPIIJIOro JUXaTh B OJHOMY 3
BaMU PUTMIi (TICHUXOJIOTIYHE IMiJCTPOIOBAHHS Mifl CHOKIMHUI MOMUX JIFOIMHU, SKa
HaJa€ JOTIOMOTY).

3. Skmio moTepminuii TOBOPHUTH, CIyXaiTe HOoro, BUSBISHTE 3alliKaBICHICTH,
PO3YMIiHHS, CITIBIYTTS.

4. CupoOyiiTe BiIBOJIKTH, Xaif HA KOPOTKHAN TEPMiH, yBary MMOCTPa)KAaIoro
BiJ] [UKepesa CTpaxy Ta HeOe3MeKH.

5. 3po0iTh moTepmiNioMy JIETKHI Macak HalOIbII HAIPY)KEHUX M A3iB Tina,
SKIIO I€ B JaHIH CUTYyaIlii MPHUITyCTUMO.

[Ticns TpuBaoi, HAMPY)KeHOI aje 6e3ycminHol podoTH, ad0 Micis cephHo3HOT
HeBJayi, MOpa3Kd MOXKE BHHUKHYTH BiJUyTTsl amatii. Amatis — cTaH, LIO
XapaKTePU3Y€EThCSI CMOIIMHO Ta (DI3UYHOK TMACHUBHICTIO, HEYYTIHUBICTIO,
OaiimyxicTio, Oe3ayIIHICTIO, mNociabieHHsM MoTped Ta iHTepeciB. Bimuyrrs
NPOBHHH, 0€3MOPaAHOCTI Mepesl 0OIUYUSM KHUTTEBUX TPYAHOLIIB, IPU3BOAUTH 10
TOTO, IO JIFOJUHA TepecTae OauUTH CEHC CBOET MisIBHOCTI 1, HABITh, CEHC KUTTSL.
V crani anarii JIOOMHA MOXE 3HAXOOWUTHCA BiJ AEKIJIBKOX TOIWH IO IEKIIBKOX
THKHIB.

[cuxomoriuHa momoMora B JaHill CHTyaIlii:

1. IToroBopiTh 3 moTepminuM. 3amaifiTe HOMy KiJIbKa MPOCTHX MUTaHB: «SIK
TBOE iM’1?7»; «SIK TH cebe mouyBaem?y»; « X04en ICTH, TATH?».

2. IlpoBeniTh NOTEPHIJIOro 10 Micls BIAMOYMHKY, NOMNOMOXITH 3pydHO
BIAIITyBaTHCA (000B’SI3KOBO 3HATH B3YTTH).

3. Bi3bMiTh MOTEPMLIOro 32 PyKy YM MOKJIAAITh CBOIO PYKy HOMY Ha 40JIO.

4. laiiTe MOTEPIIJIOMY MOXJIMBICTh MIOCHATH YU MPOCTO MOJICIKATH.

5. SIkuio HeMae MOXKIIMBOCTI BiIOYUTH (TIOJisl HA BYJIHI, Y TPOMaJCEKOMY
TPaHCIIOPTi, YeKaHHsS 3aKiH4YeHHs orepauil B JiKapHi), To OUIbIIE TOBOPITH 3
MOTEPIIIAM, 3allydaiTe Horo M0 Oyab-iKOi CHUTFHOI MisIIBHOCTI (TIporyisiTecs,
BUIIMITE Yalo YU KaBH, HaJAHTe SKYCh JOMOMOTY JIIOZSIM, [0 3HAXOAATHCS MOpYyH)
[1].

Crynop — 1e cTaH HEYYTJIMBOCTI, OTYIIHHS, HEPYXOMOCTi, BHHHMKAE IPHU
NICUXIYHHX, TPABMaTUYHUX YIIKOJDKEHHAX (HamaJ, >KOPCTOKE HACHIILCTBO), KOJIH
JIOJMHA BHUTpaTHJa Ha BW)KMBaHHS CTUIBKM €Heprii, IO CWI Ha KOHTAakT i3
HaBKOJIMIIHIM CBiTOM Bxe HeMae. CTymop MOKe TPHBATH Bif| JAEKIJIBKOX XBHIIMH
JI0 JIEKUTbKOX TOJAWH. SIKIIO He IOMOMOTITH MOCTPaXKIajJoMy, TO B TAKOMY CTaHI
BiH MOXXe nepedyBaTH JOCHTH JOBTO, a II€ MOXKE NMPHBECTH J0 Horo (i3ugHOro
BUCHA)KEHHSI.

IHOAi MOTpsACiHES Bix KpuTHUYHOI cuTyarii (BUOyXH, pyilHyBaHHS, TOBTOPHI
BUOYXHW) HACTIIBKM CWJIBbHE, IO JIIOJWHA TMPOCTO TMEPECTaE PO3YMITH, IO
BiZIOYBa€ThCS JOBKOJIA HEl, HaAMIpHE EMOIliiiHe HaBaHTAXXEHHS NPH3BOAMUTH 1O
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HiABUIEHOT PyXoBOi 30ymkeHocTi. [Ipu 1npoMmy JofMHAa BTpayae 37aTHICTH
JIOTIYHO MHUCIIMTH 1 MPUAMATH pillleHHs, i pyXu pi3ki, yacTo 6e3LIbHI 1 6e3rimy3ai,
NPOSIBISIETHCS IMIBHIICHA MOBHA AKTHBHICTH (JIIOIMHA TOBOPUTH 0O€3 3YIHHKH,
iHOA1 abcor0THO Oe3riTy3/i peyi), He pearye Ha 3ayBayKeHHS, IPOXaHHs, HaKa3H.

INcuxomorivyHa 1omoMora B JaHiil CHTYaIlii:

1. BuxopucToByiTE MNPUIOM «3aXOIUIEHHS»: 3HAXOASYUCh I03any,
MPOCYHBTE CBOi PYKHM NOTEpIIOMY IiJ NaxBW, MPHUTOPHITH HOTO 1 3Ierka
MepeKnHBTE Ha cebe.

1. [30mI0#iTEe OTEPIILIOTO Bl OTOUYIOUHX.

2. T'oBOpIiTH CHOKIHHUM TOJIOCOM IpO MOYYTTS (IO BiH BigdyBae, Mo HOro
XBUIIIOE B TaHIM CUTYaIlii, 10 1OMy X04eThCs B JaHUH MOMEHT).

3. He cnepeuwaiiTecss 3 NOTEpHUIMM, Hi NP0 L0 HE MHTaiiTe, Yy pO3MOBI
yHUKalTe (h)pa3 3 4aCTKOIO «He, 10 BIIHOCATHCS A0 HeOakaHMX NIl (HampHUKIiIa:
«He Gixn», «He po3maxyii pykamm», «He kpuum»).

[Tam’siTaiiTe, 110 MOTEPIIHA MOXKE 3aMOMIATH IKOAY co0i i iHmuM. Pyxose
MOPYIICHHS! 3BUYallHO TpPUBA€ HEAOBrO 1 MOXE IEPEMIHUTHCS HEPBOBHUM
TPEMTIHHSIM, CHJIBHIM IUIA4YeM, a TAKOK arpeCUBHUM MOBOKEHHIM [2].

JAst OKpeMHuX JTF0JIeH XapaKTepHOIO € arpecHBHA MOBEAIHKA. SIKIO HEe HaTaTH
IICHXOJIOTIYHY JIOTIOMOTY PpO3JIIOTOBAaHIN JFOMWHI, L€ MOXE MPUBECTH 10
HeOE3MEeYHNX HACIi/KIB: 4Yepe3 3HIDKCHHS KOHTPOJIO 3a CBOIMH [IisIMH JIFOJMHA
Oyzne poOutn HeoOAyMaHi BUMHKH, MOKEe HAaHECTH KaNINTBa K co0i (ayTo arpecis)
TaK 1 IHIITAM.

PexoMen10BaHa IICHXOJIOTIUHA JIONIOMOTa!

1. 3BeAiTh 10 MiHIMYMY KIJIBKICTh OTOUYYIOYHX.

2. [JlaiiTe mNOTEpHIIOMY MOJMIJIMBICTh «BHMIIYCTHTH Tapy» (HampuKia,
BUTOBOPUTHCS, BUKPUYATHCS YU «IIOOMTH» MOJYIIKY), TOOTO HECTPYKTHBHY
€Heprito HeoOXiTHO NePEBECTH B KOHCTPYKTHUBHY.

3. Ilam’graifre po ocobucTy Oe3neKy, YHHKAHTe, 10 MOXJINBOCTI, IPSAMHUM
MOTJSIIOM  JTUBUTHCA B O4Yi arpecHBHOI JIIOJMHH, TOMY INO 1€ 3aBXKAH
CIIpUHAMAETHCS SIK BUKIIHK.

4. JlemoHcTpyiite noOpo3nwinBicTe. HaBiTh sKImIO BH He 3roAHI 3
MOTEPIIJINM, He 3BUHYBauyHTe HOro caMoro, a BUCIIOBIIOWTECS TUIBKU 3 TIPUBOAY
Horo aiil. [Hakme, arpecuBHE MOBOJUKEHHS Oyzae cnpsiMoBaHe Ha Bac. He moxHna
rooput: «Illo x T 3a moauHal» Bapto ckazatu: «Tu myxe 3mumcs, ToOi
XOUYEThCS YC€ PO3HECTH BIICHT, alie JAaBail pa3oM crnpoOyeMO 3HANUTH BUXIJ 3 ITi€l
CUTYyaIii».

5. Hawmaraiitecs, mpu CHOpUATIMBIA CHTyalii, pO3PSIUTH OOCTAaHOBKY
CMINTHUMY KOMEHTApSIMH YU JTiSIMH.

6. Arpecist MOXxe OyTH TIOTaIlleHa TaKOX CTpaXxoM IMOKapaHHs. AJie 1ie He Y
BCIX BHIIQ/IKAX € JOIIOMOTOIO.
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7. JopydiTh MOTEpHiIOMY pPOOOTY, NOB’s3aHy 3 BHUCOKUM (hi3UIHUM
HaBaHTaXeHHAM. [1].

Jocuth 4YacTo, Mmicis EKCTpeMalbHOI CUTyalii y MOTEpHiuIoro parntoBO
MOYHMHAETHCS CHIIbHE TPEMTIHHS BCHOTO TiJla UM OKPeMHUX Horo dactuH. JlroguHa
HEe MOX€ TPUMATH B pyKax JIpiOHi NpeIMeTH, BUKOHATH SIKIiCh Aii, HaBiTh, 3alaJIUTH
curapery. 3ylIMHUTH TPEMTIHHS BOHA TaKOXX HE MOke. Takmii cTaH TpUBa€ JOCUTH
JIOBro, IIOTIM JIIOAWHA BIJYyBa€ CWIBHY BTOMY 1 Mae TocTpy MOTpedy ¥y
BIOYMHKY. SIKIIO IF0 PEeaKIlio 3yIMUHUTH, TO HAIIPyTa 3aJUIINTHCS B OPTaHi3Mi i
BUKJIKa€ M’530Bi O0Ji, B MOJANBIIOMY, MOXE TPHBECTH IO PO3BUTKY TaKUX
CepHO3HUX 3aXBOPIOBaHb, SIK TINEPTOHIs, BUpa3Ka, 3aXBOPIOBAHHS CEPLEBO-
CYIMHHOI CUCTEMH.

VY naniit cutyanii TOTpiOHO MiACHIIMTH TPEMTIHHS ISl CKUIAHHS HaJAMIpHOT
eMoliiHo1 Hanpyru [1]:

1. Bi3pMiTh moTEpIiioro 3a Imjiedi i CHIBHO, Pi3KO MOTPSCITH NpoTsirom 10—
15 cexyHn.

2. IIpomoBxy#Te pO3MOBIISITA 3 HUM, 1HAKIIE BiH MOXKE CIPHHHATH BaIi il
SIK Hamas.

3. Ilicns 3aBepmieHHA peakiii HEOOXiIHO IAaTH MOTEPIIOMY MOKIHBICTh
Biamountu. baxkaHo ykiacTu fforo cnaru.

He moxHa:

— 001fiMaTH MOTEPIIIIOr0 YX MPUTHCKATH HOTO 110 cede;

— YKPHBATH MOCTPAXKJAJIOT0 YIMOCH TEILTHM:

— 3aCIOKOIOBATH MOTEPIIJIOr0, FTOBOPHUTH, 11100 BiH Y35B ce0e B PyKH.

Hdyxe 4acto micis HeOe3NeKu JIoJUHA MOoYMHae ruiakatd. Komu moauHa
wiaye, B 11 OpraHi3aMi BHAUISIOTHCS PEYOBMHHM, L0 MAaIOTh 3aCHOKIMIUBY Iito.
Jobpe, SKIIO B Lieii MOMEHT MOpPYY € XTOCh, 3 KHM MOJYKHa IIOTOBOPHTH 1
po3minuTH rope, crpax, oOpasy. SIKIm0 IIOAMHA CTPUMY€E CIbO3U, TO He
BiZIOyBaeThCsl eMOLiiiHOT po3psiiky, mnojermenHs. Koyiu cutyauis 3aTsaryerbcs,
BHYTpIIIHE HANpPyXEHHS MOXXE HAHECTH INKOAY (I3UYHOMY 1 IICHXiYHOMY
37I0POB’I0 JIFOJMHH. PEeKOMEHIYETBCS HE 3aiHMIIAaTH MOCTPAaXKAAIOTO HAOIAMHIN 1
BCTAaHOBUTH (i3WYHUIA KOHTAKT, B3SATH 32 PYKYy, ITOKJIAcTH CBOIO PyKy HoMy Ha
IUIeYe YM CIHHY, TIOTJIAANTH 10 TOJIOBI.

HanmzBuuaiitni  curyanii y JI€eMOHCTPaTMBHHX OCOOMCTOCTEH MOXYTh
BUKJIMKaTH ICTEPUYHI NPHUMAAKH, IO TPUBAIOTH B MAEKIIBKOX XBWIMH YU
JIEKUTbKOX TOoAWH. IcTepWka XapaKTepH3yeTbCS IIBHIIEHOI  EMOIHHOIO
30y/DKEHICTIO 1 CYNPOBODKYEThCS PUAAHHIMH, CMIXOM, KPHUKaMH, KOpYaMH, a
TaKOX PO3J1aJ0M YyTIMBOCTI, pyXxoBoi chepr. Y maHiit cuTyarii:

1. Bunamite TisAadiB, CTBOPITH CIHOKiIHHY OOCTaHOBKY (HeMae IJIAnadiB,
HeMa€e ¥ ICTepHKH). 3alWIITBCA 3 TMOCTPAKIATUM HAOIWMHIN, SKIIO IIe HE €
HeOe3MmeyHrM /711 Bac, He MOTypaiiTe fioro 0akxaHHAM.
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2. 3HeHaIpKa 3p0o0iTh Jif0, 0 MOXKE CHIBHO 3MBYBaTH (MOKHA JIATH JIsMac,
00JINTH BOJIOI0, 3 TYPKOTOM YIYCTHUTH HPEAMET, Pi3KO KPUKHYTH Ha ITOTEPIILIOrO).

3. T'oBOpITH 3 MOTEPMIJIMM KOPOTKMMH (ppa3aMu, yneBHEHUM TOHOM («Bunnit
BOAMN», «YMUUCS).

4. Ilicns icCTepWKM HACTa€ BHCHAXKCHHS CHJ, TOJI HEOOXIMHO MOKIACTU
TOTEPIILJIOTO CTIAaTH, a Y BUIAJKy HEOOXiTHOCTI BUKIHMKATH IIBUAKY AoHOMOry [2].

TakuM dYHHOM, TIPOAHANI3YBAaBIIM HACHIIOKHA HAA3BHYAMHHUX CHUTYaIlisX,
3a3HAYMMO, IO JIFOAM SAKi MOTPANIUIN B CMIIEeHTP HEeraTWBHUX MOJil BiAIyBaloOTh
(izionoriyHAN Ta TICHXOJIOTIYHHAN BIUIMB 1 MOTPeOYIOTh IMIBHAKOI HpodeciiHol
JONOMOTH. AJle B Cy4YacHHX yYMOBax Hamloi KpaiHH HE 3aBXIU € MOJIMBICTH
HaJaTH TaKy IOMOMOTY, TOMY Bin mpodeciiiHuX miii BONOHTEpiB, 00i3HAHOCTI
JIOJIEH, 10 3HAXOAATHCS MOPYY, IX  TCHXOJIOTIYHOTO 3arapTyBaHHS .MOXe
3aJexard 370pOB’S MNOCTpaKAamuxX. ['paMOTHE 3acTOCYBaHHS METOAMYHHUX
pEeKOMEHAAII 1O MCHXOJOTiYHIM HIATPUMII MOCTPAXIAIUX € Cy4acHHM Ta
HEOOXITHUM

YK 378.4

Kopo6xo O.B.!, Tposn F0.1.2, Beiinik B.A.3

! crapmr. Buki. HY «3anopisbka MOITEXHIKa»

2 acuct. HY «3amnopi3bka IOMITEXHIKa»

Scrym. tp. KHT-121 HY «3anopizbka HOmiTEXHIKa»

MPUPOIHI YAHHUKMU 1 iX 3SHAUEHHS JIISI 3BEPEKEHHS
310POB’SI JIIOIUHU

XKATTS MOAMHU THCAYOMITTAME (OPMYBAIOCS B MPUPOTHOMY CEpPEIOBHILI.
Jlronuna moTepmana BiA CIEKH, XOJOIY, TOJIONy, IIyKana JpKepela BOAM Ta
CXOBaHKH BiJl XmxkakiB. [IpupoaHe cepemoBHile Ha NMPOTs3l iICHYBaHHS JIIOJMHU
BIUIMBA€ Ha CTaH ii 310poB’s. [IubpHe MOBITPs, OpyaHA BOAA, My)KEe BHUCOKA abo
JIy’K€ HM3bKa TeMIIeparypa, HesiKiCHa 1ka MOXKYTh 3aBJJaBaTH IIKOJIHU 310POB’I0.

Jlo HaBKOJNMIIHBOTO CEPEJOBHUILA JIIOJHMHA IPHCTOCYBalach y MpoOIeci
eBOJIIOLIT 1 0€3 HBOTO )KUTH HE MOXKE, OCKUIBKH BOHO € CHUIBHUM 3 11 BHYTPIIIHIM
cepesloBHINEM. 3 MOYaTKy eMOpiOHAILHOTO 3apOKEHHS 1 10 KiHI CBOTO KHTTS
JIOJIMHA KOHTAKTY€ 3 KOMIIOHEHTaMH HaBKOJMIIHBOIO CEpeloBHUINa (TOBITPSIM,
BOJIOIO, TPYHTOM, TPOJYKTaMHU XapuyBaHHsS TOWIO). JKUTTEMIAIBHICTE OpraHiamy
nepeOyBae y Oe3lmepepBHOMY JMHAMIYHOMY B3a€EMO3B’SI3KY 3 (akropamu
HaBKOJIMIIHBOTO cepenoBumia. Llg B3aemoxis He TOBHHHA IIOPYLIYBaTH
aJanTalifHUX MEXaHi3MiB OpraHi3my roauHu. [lig mi€r0 pi3HEX NOJpPa3HUKIB
BHYTPIIIHBOTO 1 30BHIIIHBOTO CEPEIOBHI JIFOAWHHU B il OpraHi3Mi CTBOPIOIOTHCS
0e3yMOBHI Ta yMOBHI peQIeKCH, [0 3YMOBJIIOIOTH MiATPUMAHHS JUHAMIYHOL
piBHOBaryu, B OCHOBI SIKOi JIGXHUTH OOMIH PEUOBHMH Ta €HEPTii MK OpraHi3MoM i
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HaBKOJIMILIHIM cepeioBHIeM. UNHHUKN HaBKOJIMIIHBOTO TIPUPOJIHOTO CEPEIOBUILA
MaroTh €()EKTUBHO BIUIMBATH Ha 3[0pOB’s 1 3a0e3medyBaTd HOpMaJbHHIN mepeoir
YCIX TPOIIECIB )KUTTEISUTLHOCTI JIFOTUHH.

BinmoBigHO 10 cydacHOi craTHCTUKH, Outbine 80% 3aXBOPIOBaHb TOB’SI3aHO
3 MOBITPSIM, SIKUM JIMXA€ JIFO/IMHA, SIKY BOHA II’€ BOAY 1 IO SIKOMY XOJIUTh IPYHTY.

HeratuBHuii BIUIMB HaBKOJHIIHBOTO CEPENOBHINA HA 30POB’Sl JIFOIWUHU
BinOyBa€eTHCS Uepe3 MPOMHUCIIOBI MiAPHEMCTBA, SKi PO3TAIIOBaHI OIS YKUTIOBUX
paifoHiB. Sk mpaBmIO, IIe MOTYXKHI JDKepea MIKIIUIMBUX BUKUIIB B atMochepy. Y
TIOBITPSI IMOMHS HAIXOAATH Pi3HI TBEpAi i ra3omomiOHI pedoBuHH. MoBa Hae mpo
OKCHUAW BYTJICNIO, CIPKH, a30Ty, BYIJIEBOJHI, CIIOJYKH CBHHIO, IHIY, XpOMY,
az0ecTy, SKi 37JaTHI HETAaTHBHO BIUIMBATH HA OPTaHi3M JIFOIUHH.

BB 3a0pyaHEHHST HaBKOJMIIHBOTO CEPEIOBHUINA Ha 3J0POB’S JIIOIWHU
CIpHSE TMOTIPIICHHIO 3arajbHOr0 CTaHy. Y pe3yJbTaTi 3’SBISEThCS TaKi XBOPOOH,
SK OpOHXIT, acTMa, HyJIO0Ta, T'OJIOBHI OOJIi 1 BIAYYTTS CIAOKOCTI, 3HIKYETHCS
npane3 aTHicThb.

HeratuBHuii BIDIMB pOOUTH TakoX BOAHHMK OamaHc 3emii. XBOpoOH, sKi
nepenaroThesl 4epe3 3a0py/AHEHi JDKepena, BUKIMKAIOTh IOTIpPLUICHHS CTaHy, a
Hepinko i 3arubenp moael. Sk mpaBmiio, HaifHEOC3NEUHIIINME € CTaBKH, 03epa i
PIUKH, B SIKUX aKTHBHO PO3MHOXKYIOTHCS XBOPOOOTBOPHI MIKPOOPTaHi3MH 1 BipyCH.

BB HaBKOJMHMIIHBOTO CEpeOBUINA HA 30pOB’S JIIOAWHM BiIOyBaeThCs 1
yepe3 IPYHT. 3aBASKM IiSTIBHOCTI JIOJMHM B HBOTO MOTPAIUIIIOTH HE TLTBKH
XiMiuHi (pTYyTh, CBHHEIb, MUII SK), ajJ€ i OPTaHiYHI OTPYHHI CIIONYKH. 3 HBHOTO
BOHH NPOHUKAIOTH Y TPYHTOBI BOJH, SIKI MOTJIMHAIOTHCS POCIMHAMM, a Jali uepes
M’SICO 1 MOJIOKO MOTPAIUISIOTh B OPraHi3M JIFOANHH.

B CoHIis Ha 310poB’st JIIOAWHK OYJI0 IOMIYEHO 11e B IJIMOOKY JIaBHHHY.
CrorozHi Bimomo, o BB COHIS MMOB’si3aHUi nepeayciM 3 11-piyHuM IUKIOM
COHSYHOT aKTUBHOCTI, MiJBUIICHHS SKOI CIPUYMHIOE 30ypeHHsI MarHiTocdepu Ta
ionocepu. Taki 30ypeHHS, CBOEIH YEProl0, 3yMOBIIOIOTH 30iTbIICHHS
HAaIpy>kK€HOCTI €IeKTPOMAarHiTHOTO I0JIs 3eMJIi, a I1e BXe 0e3M0ocepeJHbO BILIMBAE
Ha OpraHi3M. Y pOKH MiIBUIICHOI COHSAYHOI aKTHBHOCTI a00 KOJH BigOyBaroThCS
MarHiTHi Oypi, 4acTIiIarOTh BUIMAAKH MOPYIICHHS ASUTBHOCTI CepPIIeBO-CYAMHHOI Ta
HEpBOBOI cHCTEM, IMCHXiKM ¥ moBeaiHku. CIUIECKM COHSYHOI aKTHBHOCTI
MPU3BOASITE, 3 ONHOTO OOKy, IO OCHaOJIeHHS IMYHITETy, 3 IHIIOTO — IO
MiJBUIICHHS arpecUBHOCTI ITATOTCHIB 1 MIPUPOAHUX HOCIIB iH@ekmiin. Otxe,
3pocTae HMOBIpHICTH iH()EKIIHHUX 3aXBOPIOBAHb, y TOMY YHCII THX, IO MAalOTh
XapakTep emiieMil, 30KpeMa IPHITy, XOJIEpH, AU3CHTEPil.

Ile omuu 3 QaxTopiB — piBeHb yIAbTPadioneToBOro BUNpOMiHIOBaHHS. Jlyis
MOAUHU  yabTpadioner y HEBEJIMKHX J03aX KOPUCHHUH: BiH CHpaBisie
AHTHCENTHYHY W OakTepiocTaTHUHY Iifo, 3am00irae 3amajioBaIbHUM IpoIecam y
BOJIOCAHUX CyMKax, TMPHTHIYye pPO3BHTOK XBOPOOOTBOPHHX TpuOiB, IO
BUKJIMKAIOTh 3aXBOPIOBaHHS IIKIpU — jaepMaromiko3u. HanmipHe onpomiHeHHS
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MiABUIYe WMOBIPHICTh PO3BHTKY 3JIOSKICHUX YTBOpDEHb — paKy, CapKOMH,
neliko3y. Bin 3ryOHOTO BIUIMBY yibTpadioneTy KUBY PEUOBHHY 3aXHIae€ TOHKHN
O30HOBMH €KpaH Yy BepxHiX mapax arMmocdepu. Tomy ynbTpadionerose
BUIIPOMIHIOBaHHSI BCE YaCTillle pO3MIISIAIOTh K (GaKTOp, CTYHIHb HEOE3IEKHU SIKOTO
3aJIEXKHUTH BiJl JIIOJNHH.

310pOB’S TOAWHU 3aJE€KUTH Bil CTaHYy HAaBKOJIHUIIHBOTO CEPENOBHINA, HOTO
KIIMAaTHIHAX 0coOnmBocTe. CBiXKE MOBITPS BWIIKOBYE 0arato 3axXBOPIOBaHb,
HOKpAIlye CTAaH 340pPOB’S: IIO3UTHBHO BIUIMBA€ Ha HEPBOBY CHUCTEMY, IiJABHUIIYE
PYXJIUBY aKTHBHICTB, CEKPETOPHY (YHKIIIO NIUTYHKOBO-KHIIKOBOTO TPAaKTY,
MoKpamrye OoOMiH pEYOBHH, CTHMYIIIOE CEPIEBY MisTIbHICTH. BueHmMH
BCTAHOBJICHO, IIO apoOMOTEparis, TOOTO POCIMHHI apoMaTH, 3IaTHiI MO3UTHBHO
BIUIMBATH Ha JTMXaHHs, 30yUIMBICTb M’5I31B, HEPBOBY CHUCTEMY, MO3KOBI OiOpHTMH.
Tak 3amaxu JlaBaHgu 1 PO3MapUHy 3HIMAIOTh CTPECH 1 3aCIOKOIOIOTH HEPBOBY
cucremy. Hampuknan, mpd poOOTi 3 MOHITOPOM KOMIT IOTEpa, YHCIO MOMHIOK
3HIKYEThCS, SAKIIO BIMXATH 3allaXd KIMHATHUX POCIIMH: JIUMOHY — Ha 54 %,
)kacMuHy — Ha 33 %. B To¥ ke yac, MOJNIMIIYIOYH YMOBH SKHUTTS, HEOOXIITHO
obepiraTy i aHyBaTH PUPOAY.

YK 378.4

Kopo6xo O.B.!, Tposu [0.1.2, Cropuak A.C.3

! crapmr. Buki. HY «3anopi3bka MOTEXHiKa»

2 acucr. HY «3amnopisbka momiTexHika»

3cryn. rp. YOKC-311 HY «3anopi3bka IMOMiTEXHIKa»

BILIUB HETATUBHHUX SIBUIIl HA CTABLUILHICTD PO3BUTKY
EPTATHYHOI CHCTEMH «JIIOJIMHA — CEPEJIOBHILE
MMEPEBYBAHHS»

CTpiMKHMI TEXHOJOTIYHMII PO3BUTOK JIIOJCHKOT LMBLII3alii 3aBae 3HAYHUX
KapJMHAIBHUX 3MIH NPUPOJHUM YMOBaM iCHYBaHHs camol JoauHH. Bike Kiibka
JIECATKIB POKIB €KOJIOTM IMOMEepeKAIM 1 IPOAOBKYIOTh MNONEPEeKATH PO
BUHHMKHEHHS IPOOJIEMH MOPYLICHHS €KOJIOTYHOT piBHOBAaru Ha Hamiii roraneri. Lli
MOPYIICHHS, HAaKOIMYYIOYHCh IIOBOJI, HEMOMITHO, 3[aBajloCh OM EKOHOMIYHO
BUIIPAaBJIaHUMH T'OCHOAAPCHKUMHM aKIISIMHM JIIOJAWHM, BCE K, B HaWOIMKIOMY
MaiOyTHROMY 3arPOXKYIOTh KaTacTpogoro.

Hampyra ekosoriyHoOi KpU3# 3pOCTaEe TakoXX yepe3 30UIbIIEHHS YUCEIbHOCTI
moneit. 3a ouninkamu OOH, mo 2025 p. B cBiti Oyxe HamivyBatucs 93 Micta 3
HaceJIeHHAM ToHaj 5 muiH ocib. Taki moceneHHs BU3HAYalOTh OCOOJIMBI YMOBH
(hopMyBaHHS JNIOIWHHM, BiTipBaHOI Bif MPUPOJHUX YMOB. 32 TAaKUX YMOB JIOAWHA
SBHO ypOaHi3yeThcsi, a I CTaBIeHHA IO CaMOi HIPUPOAHM CTa€ BCE OLIBII
BiquykeHUM. L{g BiAIyKEHICTh CHpHUSAE TOMY, IO JIIOAMHA MOCTIHHO «HAPOIIYE»
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CBif BIUIMB Ha MNpHPOAY, Iepeciigye il 3 METOI OTPUMaHHS 1XKi, NPUPOTHOT
CHPOBUHH, pOOOTH, KA J1a€ 3aCO0H 10 iICHYBaHHSI.

Yepe3 HEBIMNOBIMHICTH 3pOCTAIOYO0] YHCEIBLHOCTI JIFOJICH 1 POMIOYOCTI 3eMITi
BXKE CHOTOJHI 0araTOMiJbHOHHE HAaceJEeHHs BEIMYE3HUX TEPUTOPIH XPOHIYHO
rononye. 3a panmmu FOHECKO, romonyrots nitm Oaratbox KpaiH. Y CBiTi
MOJIOBHMHA JiTeH y Bimi 10 ImIecCTH pokiB Hemoimae. Bim cmmpHOi abo gacTKoBOi
HecTadi B PalioHi MPOTEiHy HacamIiepe] CTPaXAAIOTh MIiTH TPhOX KOHTHHEHTIB:
Jlatuacekoi Amepukn, Adpukum Ta A3ii. PesympraToM TOJOAyBaHHS CTae
MiABHUIICHA AUTSIYa CMEPTHICTh. KpiM TOro, mpoTeiHOBHUII 00/ IPUBOANTE IiTEH
0 TaK 3BaHOTO 3arajJlkHOTO Mapa3My, SKHH BHpPa)Kae€ThCsS B MOBHIA amatii i
HEPYXOMOCTI JUTHHH, BTPATH KOHTAKTY 13 30BHIIIHIM CBITOM.

CKJI1aIOBOIO YaCTHHOIO aTMoc(epH y OLIBIIOCTI BEIUKUX MICT € CMOK, SIKUI
NPU3BOJUTL JI0 PO3BUTKY aHEMil, JIETEHEBHX 3aXBOpIOBaHb TOIIO. ABapii Ha
ATOMHHUX EJISKTPOCTAHIIsIX, B CBOIO YEpry, MPHU3BOIATH 10 MOPYLIEHHsS (YHKIT
MIMTOBUIIHOI 3a103u. YpOaHi3alis NPU3BOAUTH 10 HAJACHIBHUX HAaBaHTAXXEHb Ha
nCuxiky JroauHu. [lopylnyroun eKOJOTiYHI 3aKOHH, II0 BH3HAYAKOTH CTIHKE
(YyHKI[IOHYBaHHs BCIX JIaHOK Oiocdepu, JFoAMHA BiUyKYEThCS BiJl HEOOXiTHOCTI
BpaxoBYBaTH Ii 3aKoHH 1 oOepiratm mnpupoxmy. B pesymbrari, cBimomo um
HEecBioMo, Tmpobimema 30epekeHHs Oiochepn TEepexoAuTh y  KaTEropiro
JIpYTOPSIHUX.

[Ipu Bciit po3yMHOCTI Yy CTaBJICHHI JO TEOPETHYHOTO PO3YyMiHHSI OyTTA
JIOJMHA pEaTbHO CIOXKMBAa€ TNPHPOAY 3 €roisMoM AuTHHH. JliogmHa TO
BIJTHOIICHHIO JI0 MPHUPOIH CTaja JPKEPEJIOM arpecii: BOHA PO3BUHYJA Y c0OI Tpu
NPUHLMIKA CTABJICHHS 10 IPUPOIU: «B3ATH», «3HEXTYBaTH», «3a0yTw», sKi
JIEMOHCTPYIOTh COOO0 TIOBHE Biuy>KeHHs Bia npupoau. [Ipuposa Oyia nepmum i
€IMHAM JDKEPEJIOM Ii3HAHHS Ul JIIOJMHU. Bech mpoctip 00pa3HO-3HAKOBUX
CHCTEM 3allOBHIOIOThH MPEAMETH 1 SBUIA NPUPOH. Baxkko mepeniyuty BCi HayKw,
SIKi CIIPSIMOBAHI Ha OCSATHEHHS NPHUPOJIU, TOMY IO IMOYaTKOBI HAYKH HApOJKYIOTh
JIOYIpHI, IOTIM BOHH 3HOBY AU(EPEHIIIOIOTHCS.

Hayka — HaiiBaxnuBIIIMHA eJeMEHT J/JyXOBHOi KyJbTypH, BHIIa ¢opma
JIOJICBKUX 3HaHb. Hayka mparHe cuctemMarnsyBaTd (DakTH, BCTaHOBIIIOBATH
3aKOHOMIPHOCTI PO3BHTKY Matepii mpupoan, KiacudikyBatu npupony. OcobmimBe
3HAUCHHS JUIA PO3BUTKY HayKn HaOyBalOTh 3HAKOBI CHCTEMH, CIIEIiajlbHA MOBa,
SKAH KOXKHa Hayka Oyjye 1o cBoixX mizcraBax. MoBa Hayku, abo Te3aypyc, SBIsI€
co00I0 CHCTEMy TOHSTH, fKa BifoOpa)kae OCHOBHE OaueHHsS INpenMeTa HayKH,
MaHiBHI B Hayli Teopil. ToMy HayKy MOKHA IPEACTABUTH SIK CUCTEMY IOHSTH IIPO
SIBHIIA 1 3aKOHU TPUPOJH, a TAKOXK JIFOAChKoro OyTTa. [li3HaHHS mpupoau Mae IBi
MeTH: 1) pO3KpUTTS CYTHOCTI SIBUII IPUPOAH, TTi3HAHHSA iX 3aKOHIB 1 mepenoaueHHs
Ha IX OCHOBI HOBHX SIBHII; 2) MOJIMBOCTI BUKOPHUCTAHHS Ha MPAKTHUI Mi3HAHUX
3aKOHIB IPUPOH.
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3aBIsIKM HayKaM JIIOJIMHA CTaja OyJayBaTH CBOI BIIHOCHHHU 3 NPHPOAOIO SIK
cy0’exT 3 00’ekroM. JltoauHa 3akpinuia cede sk cy0’eKT, a IPUPOAY — B SKOCTI
00’exTa. Ane Juisi TapMOHIHHOTO ICHYBaHHS JIIOAMHU B IPUPOJI HEOOXiIHO He
TUIBKU BMITH BiJUy>KyBaTUCs Bij Hel, a i 30eperTH 31aTHICTD iJeHTH]IKyBaTuCs 3
Hero. 30epeKeHHs 3/1aTHOCTI CTaBUTHUCS JI0 NMPEAMETIB MPUPOJH SIK «3HAYMMOTO)
Ma€ [PUHLMIIOBE 3HAYCHHS MU PO3BHTKY JIFOICBKOro nyxy. JltonmuHa,
nepeOyBaloud HAOMWHIN 3 MPHUPOJOI0, MOXKE BiAUyBaTH OCOOIHMBE TOUYTTS
€IHAHHS 3 HE0. 3BHYAHO, JIOJUHA HE MOXKE 3BUIBHHUTHCSA BiJ KyJIBTYPHOTO
HaOyTTs HaxOaHHS 3HAKOBUX CHCTEM, aje, iIeHTU(IKYIOUNCH 3 IPHPOIOI0 depes ii
CIIOTJISIAHHS, 4Yepe3 PO3UYMHEHHS B HiH, JIIOAMHA MOXKE CIPUHHATH HPHPOLY B
opeoni pizHoMaHiTHHX cMmuciiB («[Ipupoma — mxepemo xutrTs», «JlromuHa —
YyacTHHA npupoan», «IIpupona — mkepeno moesii» Ta iH.). CTaBICHHs 10 MPUPOAN
K 10 00’€KTa — MiACTaBa 0 BIMUY)KCHHS Bif HEi; CTaBICHHS [0 MPHUPOIH SK IO
cy0’ekTa — micTaBa 70 iAeHTU]IKAIIT 3 HEIO.

IMpuponHa peanpHICTH ICHYe 1 BIIKPUBAETHCS JIIONWUHI B KOHTEKCTI 11
cBizioMocTi. By yun 1mo4aTtkoBo0 yMOBOIO iCHYBAHHS JIFOJJMHH, IPHUPOJA MpUHMae
Ha ceOe pi3HOMaHITHI (YHKIUII, sKi NPUMUCYIOThCs i JroapMu. Po3mmpeHHs
3HaYCHb MPUPOJM Y CAMOCBIIOMOCTI JIIOAMHM — OCHOBa ii PO3BUTKY SK
MPUPOAHOTO 1 comianbHOTO IicHyBaHHA. [Ipo me He MoXkHa 3a0yBaTh IpH
OpraHi3arii yMOB BUXOBaHHS Ta PO3BUTKY OCOOHCTOCTI.

YK 620.9:504.06

Slximuos 10.B.!, Aspamenko I1.B.2

! KaHJI. TEXH. HAYK, JOII. «3anopi3bKa MOTITEXHIKa
2 cryn. tp. PT-512m HY «3anopiszbka momitexnika»

BUKOPUCTAHHS BITHOBJIIOBAHUX J’KEPEJI EHEPTTI IS
3AXUCTY JOBKIJLJIA

BukopucranHs BigHOBIOBaHUX Jukepen eneprii (nani BAE) — e xiodoBwuii
(hakTOp y 3aXMCTi JOBKI/UISA, OCKUIBKH II€ 3MEHIIYE 3aJIeKHICTh BiJ BUKOMHHUX
MajyB, IO NPHU3BOAUTH JIO 3MEHIICHHS BHKH[IB BYIJIEKHCIOrO rasy Ta IHIIHX
IIKI/UIUBUX PEYOBUH y aTMoc(epy.

BJE Brio4aloTh COHSYHY, BITPOBY, TiJIpOEHEPreTHKy, Oiomacy Ta
reorepManpHy eHeprio. KokeH 3 mux BHZIIB eHeprii Mae cBOi mepeBaru Ta
HEJIOJIKH, SIKi BapTO BPaXOBYBATH IPH iX BUKOPUCTAHHI.

CoHsdHa eHeprisl — 1€ OJMH 3 HaHOUIbII JOCTYIHUX Ta €KOJOTIYHO YHCTHX
JUKepeJl eHeprii, 1o 1o3Bosisie 3a0e3ledyBaTu eJIeKTPOSHEPriclo pPi3HI PerioHu
cBiTy. OmHaK, BUKOPHUCTAHHS COHSYHOI eHeprii moTrpeOye BEIHMKOI IUIOMII IS
PO3MIIIIEHHSI COHSIYHMX MaHEeNeH, 110 MOXKe BIUIMHYTH Ha MIPUPOJIY Ta BIUIMHYTH Ha
MPUPOJIHE CEPEIOBUIIE.
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BitpoBa eHeprerrka — 1ie €Heprisi, sika BUKOPUCTOBYETHCS 3 BUKOPUCTAHHIM
cua BiTpy. BiTpsHi enekrpocraHii MOKyTh OyTH po3MillieHi Ha 3emiii abo B Mopi
Ta MOXYTh 3a0e3MedyBaTu eJNeKTPOSHEPricl0 AeKiabka THUCAY OyauHKiB. OnHaK,
BITPOBI €JIEKTPOCTaHIii MOXKYTh BIUIMBAaTH Ha NTaxiB Ta iHIIUX TBapHWH, L0 MOXeE
BIUIMHYTH Ha €KOCHCTEMY.

IigpoeHepreTnka — 16 €HEpris, SKa BUKOPHCTOBYETHCS 3 BHUKOPHUCTAHHAM
MOTOKY Bomu. I'impoenekTpocTaHiiii MOKyTh OyTH po3MimieHi Ha pidukax. OmgHak
npr OyIyBaHHI TiZpOEIEKTPOCTAHIIi 3aTOIUTIOETHCS 3HAYHA TEPUTOPIS LIS
CTBOPEHHS Iepemnary BOIH.

Biomaca — me opraniuHmii Martepian, KA MOXe OYTH BHUKOPHCTaHHHA IS
BHUPOOHHUIITBA eNeKTpoeHeprii. bioMaca MoXxe BKIIIOYATH JCpEBUHY, TPaBY, COIOMY
Ta iHIN pocnuHHI Marepianu. OIHAaK, BUKOPUCTaHHS 0iOMacH MOXE MPU3BOIUTH
JI0 BUPYOKH JIICiB Ta iHIIKX (OPM eKCILTyaTalii MPUPOJIHUX PECYPCiB.

l'eotepmanbHa eHeprist — 1€ eHepris, sika BUKOPHCTOBYETHCS 3 TEIUIA, IO
3HaXOIUTKCS Mif 3emuiero. Lle Mojke OyTH BUKOPUCTAHO JUIs OTIAJICHHS Ta TeHeparil
enekrpoeHeprii. OnHaK, BUKOPUCTAHHS T€OTePMalIbHOI CHEPTii MOXKE MaTH BIUIHB
Ha NPUPOJIHI JpKepelia BOAW Ta MPUPO/IHI reosioriuHi Gopmarii.

Buxopucranas BJIE Moxxe OyTu OinpIl BUTIZHEM Ta €()EKTHBHUM, HiXK
BUKOPHCTAHHS BUKOIHMUX mnanuB. buremicts BJIE BumararoTe MeHIEe BUTpaT Ha
eKCIUTyaTallilo Ta MiITPUMKY, a TaKOXX MEHIIE PH3MKIB Ul 340pOB’S Ta OE3MeKH
TofeH.

IaBectunii y BJIE MoxyTh mpuHECTH 3HAYHI KOPUCTI JUII C€KOHOMIKH Ta
CIPUATH PO3BUTKY CTIMKOi €HEpreTHKH. 3a OCTaHHI ACCATHIITTS BapTicte BJIIE
3HAYHO 3HU3MJIACS, L0 POOUTH TX OUIBII JOCTYHHUMH JJIsl BAKOPHCTAHHSI.

Jnst nocsirhenHst edexktuBHOro BukopuctanHs BJ/IE, BaxiumBo po3BHBaTH
TexHoJIoTil Ta iHppacTpykTypy. TakoK Ba)KJIHUBO 3a0€3MEUNTH IIUPOKY CBIJOMICTh
Ta MiATPUMKY TPOMAJCBKOCTI IOAO0 HEOOXIAHOCTI 3axUCTy MHOBKULISA Ta
BuxkopuctanHsa BJIE.

BucHoBOK:

BukopucranHsT BiHOBIIOBAaHUX JDKEpEN E€HEprii € BaKIMBUM (pakTopoMm y
3axucTi MOBKULIA. BiTpoBa, COHsAYHA, TiipoeHepreTka, HioMaca Ta reoTepMaibHa
eHepris — 1e eeKTUBHI Ta CTIHKI [pKepelia eHeprii, IKi MOXKYTh 3aMiHITH BUKOITHI
MajrBa Ta 3MEHIIMTH BIUIMB Ha MOBKULIA. [HBectuuii y BJAE moxyTp mpunectn
3HaYHI KOPHCTI IJIsi €KOHOMIKM Ta JIOTIOMOTTH JIOCSTHYTH MDKHApOJHHX ILijiel
3HIDKEHHS BHUKHUAIB MAapHUKOBHX Tra3iB. OpmHak, BukopuctanHa BJIE mae cBoi
BUKIJIMKH, TaKi K 3aJI€KHICTh BiJl TOTOJTHUX YMOB Ta MOTPeOH B iHPPACTPYKTYpi Ta
TeXHOJoTisX. Y momanpmoMy po3Butky BJIE moTpiOHO npuminsaTa ysary
301IBIICHAI0 €()EeKTUBHOCTI Ta 3HIKEHHIO BAPTOCTI TEXHOJIOTiH, PO3BUTKY MEPEK
Ta 1HQPACTPyKTypH, MiABHIICHHIO CBiIOMOCTI TI'POMAJCHKOCTI Ta CTBOPEHHIO
ORI CIPUATIMBOTO cepeoBuINa sl iHBecTyBaHHs y B/IE.
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Otxe, 3aCTOCYBaHHS BITHOBIIOBAaHHUX JDKEPEN EHEPTii € BAXKIIUBUM KPOKOM Y
30epeXKCHHI JTOBKULIS Ta JOCITHEHHI CTilikoi eHepreTuku. I1[o6 mocsartu mmx
ine, HeoOXiMHO 3pOOMTH 3HA4HI 3yCWIISI Yy PO3BUTKY TEXHOJIOTIH,
iHQpacTPyKTypH Ta CBIZIOMOCTi I'POMaJICHKOCTI.

CIIMCOK BUKOPUCTAHOI JTITEPATYPU

1. International Energy Agency. (2021). Renewables 2021: Analysis and
forecast to 2026. [caiitr]. — Enekrponi pami. - Pexum goctymy:
https://www.iea.org/reports/renewables-2021

2. Intergovernmental Panel on Climate Change. (2018). Global warming of
1.5°C. [caiit]. — EnexTpoHni aaHi. - Pexxum noctymy:https://www.ipcc.ch/sr15/.

3. United Nations. (2015). Transforming our world: the 2030 Agenda for
Sustainable Development. [caiT]. — Enektponi mami. - Pexwmm mocrymy:
https://sustainabledevelopment.un.org/post2015/transformingourworld.

VK 343.211.3-053.2

[Mucapcekuii A.O.!, Tankymmna J1.B.2, Jlappunenxo J1.J1.3
! crapur. Bukit. HY «3anopisbka momiTexikay»

23 cryn. rp. CH-211 HY «3anopisbka mosiTexHikay»

BE3IEKA JIITEA B COLIAJIbHUX MEPEKAX TA IHTEPHETI

InrepHer € ogHuM i3 dakTopis comianizauii cy4acHOT AMTHHH, 1 B3aEMOIs 3
HUM Ma€ HEOJHO3HAYHWI BIUIUB Ha ii 3J0pOB’sl Ta COLiaANbHUA PO3BUTOK. Jlyxe
4acTo, B yMOBaX BEJIMKOrO MOTOKYy iHdopmauii B [HTEpHETI, MOXYTh BUHMKHYTH
MUTaHHS 010 Oe3rneku AUTHHU. ToMy, 15 TeMa 3aJIMIIAEThCS JYXKe aKTYalIbHOIO 1
MOTpeOye MOAIBIIOTO ITOTINOICHOTO BUBYECHHSI.

3rigHo 3 cratuctukoro 2021 poky, B Ykpaini 96% niteit y Bini 10—17 pokis
MOCTIHHO KOPHCTYIOTbCA iHTepHETOM. 34% niTeld Ta MiAMITKIB NPOBOAATH B
iHTepHeTi Bix 3 i mo 5 roauH moxaHs, 28% — 1-2 roauau monHs, 13% — Big 5 mo 7
roavH, a 10,4% — nmonax 7 roauu moaHs [1].

[pobnemy iH(pOpMAaIiHHO-TICUXOJIOTIIHOT Oe3mekn 0CcOoOHCTOCTI
posrisimarote  O. Boiickyncekuit , I. I'pagos, M. €pmos, I'. 3apakoBCbKHIA,
B. Posun, I'. CmonsH Ta inmii. J[. €piioB 3a3Havae, Mo ChOTOMHI «CKJIAIAETHCS
CHUTYyaIllisl, KOJIM Hi OpTaHH BJIaJH, Hi CHCTEMa OCBIiTH, Hi OyJb-sKi 1HIII COIliaibHi
IHCTUTYTH HE B CHJIaX KOHTPOJIOBATH MOTIK iH(opmMmariii, mo oOpymryeTbes Ha
TUTHHY». ABTOp [IOXOIUTh BHCHOBKY, IO cama iHpOpMalis CTa€ OTHUM 3
NMpoBigHKX (hakTOpiB comiamizamii, 0cOOIMBICTE SIKOTO MOJSATae B HOro Maibxe
HeKkepoBaHOCTi. TOMy 3BepTaTd yBary Ha IO IpOOJIeMy Ta BXKHMBATH 3araJbHUX
3axO0JIiB IOBMHHI OATHKH 1 caMi JIiTH, 3 JOIOMOTOI0 po3’siCHEeHb 0aThKiB [2, c. 180].
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IcHye Oarato mNpWYMH KOPHCTYBaHHS [HTepHETOM: BiA IOUIYKY HOBOI
iHpopMamii — 3317151 HaBYaHHSI, IO CIIUIKYBaHHS 3 IHIIMMU JIOAbMHU. J(uTHHA BOIiE
CKOpIII BUTPATUTH CBiif 4ac B MEpexi, aHDK 3HAUTH 1S ceOe 3aHATTS B pealbHOMY
xutTi. Ha Hamy nymky, ne morpeOye Oinpmioi yBaru. IHTepHeT mHponoHye
YHCJICHH] TIEpEeBar, aje Tak caMo i HeOe3MeKH, sIKi MOTIM MOXKYTb ITEPETBOPUTHUCH
B TaKi HACTIIKA: 130JbOBAHICTh, COIiaJibHI Ta eMOIliifHi mpoOmemu. JlitH, He
PO3YMIIOYH 3arpo3H, MOTPAIUIAIOTE IIiJ| BIIMB HENPUIHATHOTO KOHTEHTY, Kidep-
OyJiHTY, KpaJDKKy OCOOMCTHX IaHWX, 3aJIEKHICTH BiJ] COWIaTbHUX MEpeX Ta
oHyaifH-irop. Tomy, mo6 3amikaBiIeHICT, HEe Mepenuia B [HTEpHET-3aleXKHICTB,
gKa MOKe OyTH (Ii3UYHOI0 i TCHXIYHOIO, IITAM HEOOXiZHO OaduTH JOCTATHBO
MPUKIANiB yBarM 10 HOBUX BHUAIB AUSUTBHOCTI, X001, CIJIKyBaHHSA 3 I1HIINMH
JIOIBMH 3 OOKY OTOYYIOYHMX, IO 3a0e3neuarh iHTepec TUTHHH B iHIIMX cdepax i
3MEHILATh PU3UKH.

Cnuparoynch Ha HaBeACHY CTAaTHCTHKY MOXXEMO IiHTH BHCHOBKY, IO
KOPUCTYBaHHs [HTepHETOM YBINILIO M0 OLIBIIOI YACTHHH HAIIOTO JKUTTSA 1 TOMY,
00I3HaHICTh y BUKOPHUCTAHHI € BAXIMBHM MHUTaHHAM. SIK OyJio 3a3Ha4eHO BHIIE,
npobJieMOl0 Ha 3apa3 € Te, M0 MAiTH OOMpalTh SK HampsM comiamizamii i
3aJJ0BOJICHHS ITOTPeO — BUKOPHCTaHHS [HTEpHETY Ta comiadpHUX Mepex. [Ipuuanna
I[bOTO — TOBCSIKIICHHE JKUTTS AUTHHU. SIKII0 OATHKH 1 0TOUyIOUE CEPEAOBHIIE HE B
3MO31 3aJ0BOJNIFHUTH 0a30Bi MOTpeOW IUTHHH — SK HACHJOK, BOHA ITOYUHAE
IIyKaTd [ B YOMYCh iHIIOMY. TOMY TOJIOBHE — YCBIZOMJICHHS Ba)XKJIMBOCTI JKUTH
peanpHICTIO, @ He BIpTyalbHUM CBITOM. J[OIIOMOTTH B IBOMY MOXYTh OaThKH Ta
COLiYM, BJIACHUM IIPHUKJIAJIOM JEMOHCTPYIOUYM KOPUCHI HABHUYKHU Ta 3BUYKH, KHUTTSI
B TCMEPIIIHEOMY MOMEHTI, SIKiCHE BUKOPUCTAHHS 1H(POPMALIHHOTO MPOCTOPY 0e3
HIKOJM U1 ce0e Ta iHIIuX.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. Iadopmariitne arenrctBo Interfax-Ykpaina. [caiir]. — Emextponi maHi. -
Pexxum mocrtymy : https://interfax.com.ua/news/press-release/780400.html. - [lata
3BepHeHHA: 15.04.2023.

2. Yepnux, O.0. Hanpsimu gociijpkeHHs npodiieMu GpopMyBaHHs Oe3neyHol
MOBEJIIHKY JIiTel B iHTepHET] B HayKoBil siTeparypi / O.0. Uepnux // Bicauk JIHY
imeni Tapaca [lleBuenka. — 2014. — Ne 5. — C. 178-186.
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OPT'AHI3AIISA TA POBOTA ITYHKTIB HE3JIAMHOCTI
B M. 3AITIOPIKKSA

[TyHKT HE3JIaMHOCTI — Iie MpuMIlIeHHs OyniBii (cmopyau) abo creriaiabHO
3BEJCHUI HameT, a0 TPaHCHOPTHHH 3aci0, siKi mependayeHi Ui TUMYacOBOTO
nepeOyBaHHS JIONIEH Ta B SKAX CTBOPEHO 1 MATPUMYIOTHCS YMOBH, MiHIMAJIEHO
HEOOXiIHI T 30epeKeHHS JKUTTS 1 3I0POB’Sl HACEICHHS Y Pa3i MOPYIMIECHHS CTalol
poOOTH cHCTEM JXKUTTe3a0e3neueHHs. Po3ropTraHHs Ta (YHKIIOHYBaHHS ITyHKTiB
HE3JIaMHOCTI ~ OpPTaHi30BY€ThCS  MIHICTEPCTBAMH, ICHTPAIPHHUMH  OpraHaMHu
BUKOHABUOI BJIQAN Ta iX TEPUTOpialbHUMH OpraHamu, oOiracHUMH, KHiBcbKoro
MICBKOIO JepiKaaMiHICTpalisMi (BIHCHPKOBHMH aJqMIHICTPAILliIMH) Ta OpTraHAMH
MICLIEBOTO CaMOBpSIyBaHHs, Cy0’€KTaMH TOCHOAapIOBaHHS JIepKaBHOI Ta
npuBaTHOI (POPMH BIACHOCTI (3a 3r0JI0I0) 3 ypaxyBaHHSM HAasBHOIO peCypcy
BianoBigHo a0 I[IpumipHOT IHCTPYKUIi IIOAO AiSIBHOCTI IMYHKTIB HE3JaMHOCTI Ta
[TpumipHOTO mEpeniKy KOMIUISKTALil MyHKTiB He3naMHOCTi. Jlo KoMmuiekTarii
MYHKTIB HE3JaMHOCTI, B KUIBKOCTI BIAMOBIAHIN 10 mMOTped MPOEKTHOI KIIBKOCTI
BiBiAyBadiB IMX IyHKTIB, BXOIITh: 3aco0OM aBTOHOMHOI  TeHepamii
eJIeKTpOeHepTii, 3aco0M OCBITIICHHS, 3aCO0M AaBTOHOMHOTO OMAJIeHHS, TEXHIYHI
3acobu moctymy 1o Mepexi «lHrepHeT», amTedku, iH(pOpMAIiifHI Ta PO3TATKOBI
MaTepianm, 3aco0H 3B’SI3Ky, 3aCOOM IIOXKEXKOTAcCiHHS, 3acO0HM Ui CaHITapHOI
00poOKw, iHIIA MaTepiadbHO-pecypcHa 6a3a [1].

Hoctyn mo iHpopmamii mpo po3TamryBaHHS IYHKTIB HE3TaMHOCTI y M.
3anopixoki MOXKHA OTpUMATH Ha OQIIIHOMY Jep)KaBHOMY CalTi, MPUCBSIYEHOMY
MYHKTaM He3JIaMHOCTI, nezlamnist.gov.ua, Ha IKOMY pO3MillleHa Mara IUX MyHKTIB
Ta odiuiiHOMy caldTi 3amnopi3bkoi MIChKOI pajiu, Ha SKOMY PO3MILIEHO MOBHHI
neperiK JiF0o4iX B MICTi NMyHKTIB HE3JIAMHOCTI 3 aJpecaMy MiCllb pO3TallyBaHHs;
[UX ITYHKTIB Ta PEKUMOM iX pOOOTH.

B Omomxeri M. 3amopixoks Ha 2023 3amaHoBaHo 261 THC. TpH. Ha
3abesneuenHs TIL (myHKTH He3J1aMHOCTI, MMyHKTH iH(GOPMYBaHH:, 00IrpiBy, ryM.
JIOTIOMOTH).

Yactuna «[lynkrie He3nmaMHOCTI» TEpEeBOAMTBHCS Y «CIUITUHH PEXUMY,
T0OTO BOHM OynyTh y pexuMi TOTOBHOCTI 1o Bigkputts. Li  «IlyHkTn
Hesnamuocri» 3anumarbcs OCHAIIEHHMMH BCIM HEOOXIZHUM Ta y HaHKOPOTHIMH
TEpMiH 3MOXYThb pO3MOYaTH poOOTy B 3BHYaiiHOMY pexumi. Tak, micns
MIepeBEICHHS YaCTHHU B «CIULTUUI» PEXnM y 3amopiXoKi 3aTUIIUTBCS 74 TII0UHX
Mmicekux «IlynkriB HesnamuocTi» Ta 83 y «crmsrdomy pexxuMi»: Bo3HeceHIBChKHMit
paiion — 13 (15 y «cmisgomy pexumi»); JHinpoBcekuid paiion — 13 (12 y
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«CIULTYOMY pPEXHMi»); 3aBOACBKUH palioH — 8 (9 y «cugdoMy pexuMi»);
Komynapcekuii paiion — 11 (11 y «cruisraomy pexxumi»); OnekcaHIpiBCbKUi paiioH
— 6 (10 y «cmastyomy pexumi»); XopTHUbKuid paiioH — 8 (12 y «crusraomy
pexuMi»); [lleBuenkiBcbkuil paiion — 15 (14 y «crusiaomy pesxumi») [2].

Takum 4yMHOM, 3a IiB POKYy BiX CTapTy HPOEKTY, B M. 3amopiXXKi IiIOTh
Oomm3pko 200 MyHKTIB HE3JAMHOCTI PI3HMX BHIIB, IO CBIAYUTH HPO YACTKOBY
TOTOBHICTh MICTa 0O KOPOTKOCTPOKOBOTO OJIeKayTy, IPOTe BiACYTHA iH(OpMAaIis
npo eQeKTHBHICTh iX BHUKOPHUCTAHHS, MAOIUIBHICTh OFOKETHUX BHIATKIB.
MosxnuBo, yBary Tpeba HampaBUTH B OiK NHTaHb MigBUIICHHS €()EeKTUBHOCTI,
Oe3mepebiiHOCTI, AKOCTI 3a0e3nmeueHHs 0a30BHUX MOTPed JIFoei.

CIIACOK BUKOPUCTAHOI JITEPATYPU

1. IluranHs opramizamii Ta (QYHKIIOHYBaHHA IYHKTIB HE3JIaMHOCTI
[Enextponnnii pecypc]: 3akoH Ykpaiam [mpuitaatuii [loctanoBoro KabGinery
MmiHicTpiB Ykpaimm Ne 1401 Big 17 rpymasa 2022 p.]. — Pexum mocrymy:
https://zakon.rada.gov.ua/laws/show/1401-2022-%D0%BF#Text. - [Hara
3BepHeHHs: 13.04.2023.

2.V 3anopixoki 3MmiHuThCs pobora «IlynkriB HesnmamHuocti». [cadT]. —
Enextponi nmami. - Pexum noctymy: https://zp.gov.ua/uk/articles/item/17748/u-
zaporizhzhi-zminitsya-robota-punktiv-nezlamnosti. - /lara 3Bepuenns: 13.04.2023
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TEXHOT'EHHI HEBE3IEKHM TA iX HACJIIIKHA

B VYxkpaini mopiuHo BigOyBaerbcs Onm3pko 500 Ham3BHUANHHX CHTyaIlid
TEXHOI'€HHOTO XapakTepy, B sKHX TuHe Onmspko 400 1 cTpaxkmae Bin
pizHOMaHITHHX yIIKOIKeHb — 500 0cib.

Ha cwuryanii 3aransHozepskaBHOTO piBHS npumamae Ommspko 1 %, a
perioHagpHOTO — 4 % Bixg 3arampHOi KidmbkocTi aBapii. Ilomam 1/3 ycix
3apeECTPOBAHUX  BHUMAAKIB BHOYXy MWy CTaJucs Ha JIepeBooOpoOHUX
mignpuemMcTBax, 1/4 BumamkiB — e BUOYXW Ha MiANPHEMCTBAX Xap4yoBOi Ta
OJTIHHOT MPOMUCIIOBOCTI.

TexHnorenHi HeOe3MeKW MOXYTh BiAOyBaTHUCS dYepe3: TPAaHCIOPTHI
KatacTpou, KatacTpo(u, IO CYNPOBOKYIOTHCS BHOyXaMH, TOXKEXi, XiMidHi
aBapii, palioakTHBHI KaTacTpodu, pyHHyBaHHS OO0 €KTIB HEPYyXOMOCTi, uepe3
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KaTacTpou B EJIEKTPOCHEPreTHIli, TEXHOreHHOI KaracTpou Ha OYMCHUX
criopyJiax, aBapii riipOTEXHIYHOTO MOXOKEHHS.

ABapis SIK MOJlisi TEXHOTEHHOTO XapakTepy, CIPUYHUHSE YPaKEHHS, TPABMY€
HaceJICHHS CTBOPIOE HA  OKpeMii TepuTopii um  Tepuropii cy0’ekra
TOCIO/IapIOBAHHS 3arpo3y JKUTTIO a0 370pOB’I0 HACEJEHHS Ta IMPU3BOIUTH 1O
pyWHyBaHHS OyAiBens, CIOpya, 00JaTHAHHS i TPAHCIIOPTHHUX 3aCO0IB, TOPYIICHHS
BHUpOOHMYOTO 200 TpaHCIOPTHOTO Mporecy. Came Taka aBapis cTajacs 3 BUKHIOM
PAB =a oxniii 3 camux notyxaux AEC B CBiti — simoHChKilt AEC «Dykycima-1%».
Byno 3a6pyaneHo monax 1 Tuc. kM? TepuTOpii , 3pyHHYBaIO BCi CHCTEMH 3aXUCTY
TpbhoX eHeprooiokis AEC.

HaiicepiiozHimmMu 3arpo3aMu Ui TaKUX peakTOpiB Oyim: IOBHE
BIZIKITIOUEHHSI eJISKTPOeHeprii, BUOyXoHeOe3eYHNi BOICHb, TIOXKEXKI, pO3ILIaBIeHE
aTomHe nanuBo. [ToHan 150 Thcsy Jitoel MOKUHYIN 3apaXkeHi TepuTopii B pajiyci
50 xMm Big AEC.

HanzBuuaiina cutyaniss TEXHOTEHHOTO XapakTepy — 1€ MOpYIICHHS
HOPMaJIbHUX YMOB XHTTS Ta AIsUIHOCTI JIIOJIeH Ha OKpeMil TepuTopii 4 00’ €KTi
Ha Hiii a00 Ha BOJHOMY 00’€KTi YHACJIJOK TPaHCHOPTHOI aBapil (katactpodu),
MOXKeXKi, BHOyXy, aBapii 3 BHKHIAHHAM (3arpo30I0 BHKHIAHHI) HeOe3MedHMX
XIMIYHUX, pamioaKTHBHHX 1 OioioriyHo HeOesmewHHWX pedoBwH. Haiibimprmoro 3a
MacmTabamMu 3a0pyIHEHHS HaBKOJHUIIHROTO CEPEIOBHINA € aBapis, ska BigOyiacs
B 1986 pomi Ha YopHOoOmmbchkiii AEC. BHacmigok rpyOHX MOpYIICHb HpaBHII
eKCIUTyaTalii Ta TOMUIKOBUX Hid 1986 pik cTaB AJs JIOACTBAa POKOM BCTYIY B
ernoxy siepHoi Oinm. IcTopis soacTBa mie He 3Hana Takoi aBapii, ska Oyna O
HACTUIbKM 3ryOHOI0 3a CBOIMM HACHIZKaMHU JUIs JTOBKULIS, 3JJOPOB’S Ta JKUTTS
JIOZEH.

3 MeTor 3MeHIICHHS il 30BHINIHIX YWHHHUKIB, SKi MOXYTb CIIPOBOKYBaTH
BUHMKHEHHS HaJ3BHYaWHUX CHUTyalid Ha MiJIPHEMCTBAX, s CTBOPEHHS
0e3neuyHNX YMOB JKUTTEIISUILHOCTI HAcelleHHs Ta MiHiMi3alii 3arpo3 HacTaHHs
HENIACHUX BUIAJKIB IPONOHYIOTHCS HACTYITHI 3aXO0/IH:

— Taly3eBHH 1 TEPUTOPiaTbHUA MOHITOPUHT PAialliiftHOT, XIMITHOT, ITOKEK0—
Ta BUOYyXOHEOE3MeYHOI CUTyallild, TPAaHCIIOPTHHX Ta T1APOANHAMIYHUX aBapii;

— aHaji3 1 BCTAHOBJCHHS 30BHIIIHIX 1 BHYTPINIHIX NPUYHH, IO MOXYTh
npu3BecTd 10 BuHUKHEeHHS HC Ha mignpremcTBax;

— JOCIIiDKEHHS cTaHy iHpacTpyKTypH Ta opraHisauii cucreM 3abe3neueHHs
Oe3IeKu;

— IIpeBEHTHBHA OIliHKa pu3WKy BuHUKHeHHA HC: sk BapTicHHM Tak i
KOMOIHOBaHMM METOJaMH, OCOOJIMBO HA MiAMPUEMCTBAX 3 YMOBaMH ITiIBUIIEHOL
HeOe3MeKu;

— KOpWTYBAaHHsA JOBIOCTPOKOBHMX TIUIAHIB JIOKajmizamii 1 JrikBigarii
Ha/I3BHYAHNX CUTYyAaIlill Ha M ANPHUEMCTBAX;
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— pIIIEHHS PO PEKOHCTPYKIIIO IiIPHEMCTB Ta IepeoliaiHaHHs IX HOBUM
CYy4acHMM TEXHOJIOTIYHMM OOJaJHaHHSIM 3a pe3ysbTaTaMH BCeOIYHOrO aHalizy
pHU3HKy HeOe3mex;

— HaBYaHHA JiIM B HAJ3BUYAHHUX CHTYalliiX SK KCPIBHUKIB OpraHiB
BUKOHABUOI BJIaJH, CAMOBPS/IyBaHHS Ta MiIPUEMCTB, TaK i HACEICHHS;

— oprasi3aris i npoBeeHHS 00’ €KTOBUX HABYaHB;

— 3a0€3Me4YeHHs] BUTHHOTO IIOCTYIy MEMIKaHIIB 10 iHpopMamii mpo craH
MIPUPOAHO-TEXHOTEHHOT 00CTaHOBKH Ha TEPHUTOPii 00JIacTi;

— OimpII e(eKTUBHE BUKOPHUCTAHHS KOINTIB, SKI HAAXOIATH IUIA 3MiHCHEHHS
3axo/iB Ta npuaOaHHA 3aco0iB 3axucTy HaceneHHs B HC.

TakuM 4YMHOM, B LUIAX 3aXHCTy HAceJEeHHS B SKCTPEMAIbHHX CHUTYaLisx
BUKOPHCTOBYIOThCS PI3HOMaHITHI CrocoOM Ta 3aco0M. YKPUTTS HAceleHHS B
3axucHUX cropyaax 113 B moenHaHHI 3 IHIIMMH CHOCO0AaMU 3aXHUCTy (€Bakyailis,
BUKOPHCTaHHS 1HIUBIIyalbHUX 3acO0IB 3aXUCTy Ta iHIIE) — sKi 3a0e3MmeuyroTh
e(eKTUBHE 3HIKECHHS CTYIEHI MOpa3Ku HACEJEHHs BiJl MOXIJIMBUX BPaXKarOUHX
¢axropi HC pizHoro xapakrepy

VK 316.6

Sximmos F0.B.!, ABnees A.M.?

! kanp. TexH. Hayk, gou. HY «3anopisbka momiTexHika»
2 crym. tp. PT-212m HY «3anopizbka MOMTEXHIKa»

BE3INEKA JISAJBHOCTI IPAIIIBHUKIB IT COEPU

[poTsrom ocraHHIX AecATHNITH, mpaniBHUKA [T cdepu cramm crtukatues 3
pi3HOMaHITHUMH TIpoOiieMaMu 3i 370poB’sM. PoOoTa 3a komir'toTepoM OLTbIIy
YaCTHHY JIHS MOXKE 3[]aTHCS BIJJHOCHO HEUIKI/UIMBHM, aJie Lie MOXE HPU3BECTH JI0
pI3HOMaHITHUX 3aXBOpIOBaHb. KoJM MM TOBOpUMO IpO TpaBMH, IOB’si3aHi 3
KOMIT FOTEPOM, MM MaeMO Ha yBa3i OyJib-sKi XBOPOOJMBI BiIUyTTs, AUCKOM(OPT,
6i1b 00 CHHIPOM, 1[0 BUHUKAIOTh Y Pe3yJIbTaTi BUKOPUCTaHHS KoMl totepa. Kpim
TpaBM, 10 TOBTOPIOIOThCS, CIOIM BXOJSTh CTaHH, SIKI CIIPOBOKOBaHI
HeNpaBWILHUM IUIaHYBaHHSM pPOOOYOro MPOCTOpPY, HENPABMILHOK MOCTABOO
NpaliBHUKA, HE 3pYYHUMH MEOJISIMH.

OCHOBHI 3aXBOpIOBaHHS, sIKi € TNpuTaMaHHUMH mpaniBHuKam IT-cdepu,
BKJIIOYAOTh!

— CuHIPOM KapHnalbHOTO KaHaly (TyHEJIbHUIH CHHAPOM) — 1€ CTUCHEHHS
HEpBY B 3aIl’sCTi, IIO BIJINOBiJA€ 3a BIUYTTS Ta PyXH B MNaiublsiX. BuHuKae
BHACIIJIOK JJOBrOTpHBaJIOl poOOTH 3 KJIaBiaTypolo Ta MUILIKOO.

— Cunppom gedinuTy yBarm Ta rimepakTHBHOCTI — mpamiBHEKH [T chepu
BiJJUyBAIOTh BEJIHKY KiJIBKICTh CTPECy Ta MArOTh MOCTIHHUN JOCTYH 10 iH(opMaIiii,
110 MO>Ke MPU3BECTHU JI0 PO3JIaay yBard Ta KOHIEHTpaLii.
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— Binb y mui Ta CIHMHI — BUHUKAE BHACIIIOK TPUBAJIOTO CHUIIHHS B OJHOMY
MOJIOXKCHHI Ta HEMPABUIILHOT MO3MIIIT TiJIa MiJl 9ac pOOOTH 32 KOMIT IOTCPOM.

— CuHIPOM CyXOro oOka — BHHHKAa€ BHACJIJOK TPHUBAIOrO0 pobOTH 3
KOMIT FOTEPOM Ta HEJIOCTaTHHOT'O 3BOJIOXKEHHS OYCH.

— T'osoBHI 60Jli — BUHHMKAIOTH BHACIIJOK HANpy)KEHHS O4YeW Ta MMl Imif 4yac
POOOTH 3 KOMIT FOTEPOM.

Juis mpodinakTHKy Ta 3armo0iraHHsA XBOpoOaM, 110 MpUTaMaHHi MIpamiBHAKAM
IT cdepu, pekoMEHIYETHCSA:

— IlpaBubHO Oprani3oByBaTH poboOUYe MICIle: HANAIMITYBATH CTLI Ta CTiIEHb
Ha ONTHMalbHY BHCOTYy, OO YHWKHYTH Hampy)K€HHA IIMi Ta CIHMHH, a TaKOX
PO3MICTUTH MOHITOP Ha JOCTATHIiH Bi/ICTaHi Big Oueii.

— PerynsipHo poOuTH TIepepBH: peKOMEHIYEThCsl poduTH nepepBu Ha 5-10
XBWIMH KOXHI 45—-60 XBHIMH poOOTH, MiJ Yac SIKMX MOKHA MIiAINTH 10 BiKHA,
PO3TATHYTHCS, 3pOOMTH JIEKLIbKA MPOCTHUX BIPaB, 00 MOKPALIUTH KPOBOOOIr Ta
3HSATH HaINpPY KEHHSI.

— 3a0e3neyuTy JOCTaTHE OCBITJICHHS: HAJIC)KHE OCBITIICHHSI MOXKE 3MEHILUTH
Harpy>XeHHsI 04el Ta 3armo0irTi roJIOBHUM OOJISIM.

— 3BOJIOXKYBAaTH OYi: PEKOMEHIYETHCS BUKOPHCTOBYBATH CIICLIAbHI Kparuti
JUTSL 04ei, 00 3amo0IirTH CHHIAPOMY CYXOTO OKa.

— Bectn 3mopoBumii crmoci® JKHUTTA: peryispHa (i3UdHAa aKTHUBHICTB,
30amaHCcOBaHa [i€Ta Ta JOCTaTHI COH MOXYTh IOKPAIIWTH 3arajbHUN CTaH
3I0pOB’S Ta MIABHUIIUTH CTIHKICTB 0 CTpeECy.

— HaBunTHcs TexHikam penakcanii: NMPakTHKyBaHHS MeOUTAlli Ta IHIINX
TEXHIK penakcaiii MOXYTb JONOMOITH 3HSTH HallpyXeHHsS Ta CTpec, SKi
BUHUKAIOTh ITiJ1 4aC POOOTH 3 KOMIT IOTEPOM.

3 orsiny Ha Te, mo npauiBauku 1T chepu npoBoasATh OLIBIIICTH CBOTO Yacy
3a KOMIT'FOTEPOM Ta OTPHUMYIOTh MpodeciiiHi XBOpOOH, MOBHHHI NPUAUISTH
JIOCTaTHIO yBary CBOEMY 3I0POB’I0 Ta BYACHO BXKMBATH MPO(DIIaKTHYHI 3aXO0aU
UL 3amo0iraHHs UM XBopoOaM. OJHAaK, y BHIIAIKy JOBIOTPUBAIMAX OONIB Ta
IHIIAX CHMNOTOMIB, CIJ 3BEpHYTHUCS IO JIKaps U1 JIarHOCTHKHU Ta JTIKyBaHHS.
3nopos’s mpaniBHuKiB IT chepu 3anexxuTh He mwie Bijg ix mpodeciiiHIX HaBHYOK,
ale W BiI TOro, K BOHU JOTJIAAAIOTH 332 CBOIM (DI3MYHHM 1 TICHXOJOTI9HHM
310pOB’SIM.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU
1. Computer-related injuries. [caiiT]. — Enektponi mani. - Pexxum nmoctymy:
https://www.betterhealth.vic.gov.au/health/healthyliving/computer-related-
injuries#posture-related-injuries-from-computer-use.
2. SIxi xBopoOM pO3BUBAIOTHCA 4Yepe3 poOOTy 3a KOMIT'IOTEpOM. [cailT]. —
Enextponi nani. - Pexxum noctymy: https://ukr.media/medicine/376451/.
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CEKIIA «OXOPOHA ITPAIII»

YK 331.45

Kypasens M.O.!, Kypasens C.M.2, Jlasytkin M.L.3, Kosupesa €.0.4
12 crapm. Bukn. HY «3anopizbka MmosiTexHika»

3 kaHn. TexH. HayK, nou. HY «3anopisbka MomiTexHiKa»

4 crym. tp. ®EY-612M HY «3anopisbka IOTTEXHIKa»

BUMOT'Y ITPABUJI TEXHIYHOI EKCILTTY ATAIII }
EJIJEKTPOYCTAHOBOK CIIOKNBAYIB IIIOJ0 ITOKEXHOI TA
EKOJIOTTYHOI BE3NEKH

IMoxexna Oe3neka eIEKTPOYCTAHOBOK, a TAKOX OYIIBENb i CHOPYH, Y SKUX
BOHM PO3MIIIYIOTECSI, TIOBUHHA BiJMNOBiIaTH BUMoraM «KomeKkcy HUBIIBHOTO 3aXHCTY
VYxpainmy, HAIIb A.01.001-2014 «IIpaBmiaMm mokexHOi Oe3nekd B YKpaiHi» Ta
po3poOIIeHMM Ha iX OCHOBI Taly3eBHM TIPABIJIAM, SKi BPaXOBYIOTh OCOOIMBOCTI
MOXKEXKHOT Oe3MeKH OKPEMUX BUPOOHHUIITB.

CnioxuBaui MpH eKCILTyarallii CBOiX eIeKTPOYCTaHOBOK 3a BiJICYTHOCTI TaJTy3eBHX
MPaBHIJI TIOXKEKHOI Oe3MeKn MOXKYTh KepyBaTHch «[lpaBuiamm moxexxHoi Oe3neku B
KOMIIaHIsIX, Ha ITIPUEMCTBAX Ta B OPraHi3alliiX SHEPreTH4HOI Tamy3i YKpaiHu» Ta
COVY-H EE 40.1-21677681-88:2013 «IIpaBuna OynoBu enekTpoycTaHoBoK. IToxkerkHa
Oesneka exexrpoyctaHoBok. [HcTpyKkiist (HAIIB B.01.056-2013/111)».

VY pasi NpHUYETHOCTI ENEKTPOYCTAaHOBOK /IO NPHYMH BHHHUKHCHHS MOXEX Ha
MIIPUEMCTBAX Yy KOMICIl 3 po3CIiayBaHHS OepyTh YdYacTh NPAIiBHUKA OpraHiB
JepxeHeproHarssaay Ta Jlep>kaBHOT IHCIIEKIIIT TEXHOTEHHOT Oe3eKn Y KpaiHu.

Bubip 1  BCTAaHOBIEGHHSA  CICKTPOOONAIHAHHSA, SKE  pPO3MIMICHE B
MOXKSKOHEOE3MEYHNX 30HAX YCEpeIuHi 1 30BHI MPUMIIMICHb, HEOOXITHO BHUKOHYBaTH
BIATOBIIHO 710 BUMOT «IIpaBuit yarTyBaHHs eJleKTpoycTaHoBOK (nati — [TYE).

ByniBimi, NpUMILIEHHS, CIIOPYAW €JEKTPOYCTAHOBOK IOBMHHI OyTH OCHAIlEHi
MEePBUHHUMH 3aco0aMK IOXKexoraciHHg 3 ypaxyBanusm Bumor HAIIB A.01.001-14
«[TpaBun noxexHoi Oe3nexkn B Ykpaini» Ta «[IpaBui ekcrutyarariii Ta THIIOBUX HOPM
HAJIeKHOCTI BOTHETaCHHUKIBY.

IparniBuuky, siki nepeOyBalOTh y IMX TNPHUMIIICHHSX, TOBHHHI OyTH HaBYeHi
BIIMOBITHMM  AisIM Yy pa3i BHHUKHEHHS TOXEXI, TIpaBWiaM KOPUCTYyBaHHS
BOTHEraCHUKaMH Ta IIEPBUHHAMH 3aC00aMH MOXKEKOTaCiHHSI.

BynuHKY, IpUMIIIEHHS Ta CIIOPYAM €JIEKTPOYCTAaHOBOK MOBHHHI 00JIa/{HYBaTHCh
YCTaHOBKaMH TOXKEXKHOI aBTOMaTuKH BimoBimHO n0 JIBH B.2.5-56:2014 «Cucremu
MPOTHIIOXKEKHOTO 3aXKCTy», a TakoX Oy/BEIbHUX HOpPM, MNpaBWi, SKi JIIOTH Y
BIOMOBIIHIA ramy3i. Micls po3ranryBaHHS YCTAaHOBOK TOXKEXKHOI aBTOMAaTHKH B
YCTAHOBJICHOMY TIOPS/IKY MarOTh OyTH y3roJpKEHI 3 OpraHamu JIEPyKaBHOTO TOYKEKHOTO
HarIsy.
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V¢l ycTaHOBKH TOYKEKHOT aBTOMATHKH MAaroTh OyTH CIIPaBHUMH 1 yTPHMYBATHUCS B
TOCTIHHIM TOTOBHOCTI ISl BUKOHAHHS 3aB/IaHb, 110 CTOSITH Nepel HUMU. HecnpaBHOCTI, siki
BIUIMBAIOTh Ha IX Mpale3JaTHICTh, MOBUHHI YCYBaTHCS HEraiHoO, IHIII HECIpaBHOCTI
YCYBAIOTECS B IIepei0adeHi periaMeHToM TePMiHH, TP 1IbOMY He0OXITHO POOHTH 3aricu
y BiANOBIOHMX KypHanax. OpraHizamii, 0 3IHCHIOIOTE TEXHIYHE OOCITyrOBYBaHHS
YCTaHOBOK, € BiNTOBINAIGHAMH Yy BHIAJKY, SIKIIO YCTAHOBKM HE CIIPAIIOBATM 1 HE
BUKOHAIM CBOTO TpW3HAYCHHS 3 BHHM IIi€i opranizamii. OpraHizamii, ski 3miHCHIOIOTH
TEXHIYHE OOCIyTOBYBaHHS, MOHT2X Ta HAIAIKy YCTAHOBOK, IIOBWHHI MAaTH JHICH3IIO Ha
TIPaBO BIKOHAHHS ITHX POOIT.

Ilim wac ekcruryaTamii eXeKTPOYCTAHOBOK TOBMHHI OYyTH BXXHTI 3aXOmMl i3
3armo0iraHAs 4 OOMEXKCHHS IpsAMOi Ta HENpsMoi Mii HAa HABKOJMIIHE TPHPOIHE
CEPEIOBHILIC BHUKW/IB 3a0py/IHIOBAJIGHUX PEYOBHH B arMOc(epHE MOBITPS 1 CKHMIAHHS
CTIYHMX BOJ{ Y BOJIHI NPHUPOJIHI 00’€KTH, 3HIKCHHS 3BYKOBOI TIOTYXKHOCTI Ta 3MEHIICHHS
HEEKOHOMHOT'O BUKOPUCTAHHS BOAH 3 IPUPOIHHX JDKEPEL.

Bukyg 3a0py/fHIOBAaIbHUX PpEUOBMH B aTMOC(EpHE TMOBITpS HE MOBHHEH
TIePEBHIILYBATH:

— BEJIMYMH HOPMATHUBIB TPAHUYHO/IOITYCTUMHX BUKHUIIB 320Dy THIOBAIBHUX PEYOBHH
CTaIIOHAPHUX JHKEPETT;

— BEJIMYMH TEXHOJIOTIYHIX HOPMATHBIB JOIMYCTUMHX BUKHUIIB 3a0pyIHIOBAJIEHUX
PEUOBHH TS OKPEMIX THIIIB OOJIaIHAHHS, CTIOPY/I.

CxunanHs 3a0pyJHIOBTBHHX PEIOBHH Y BOJHI 00’ €KTH HE TIOBUHHO MEPEBHIILYBATH
BCTAHOBJICHIX HOPMATHBIB IPAaHMYHOIOIYCTIMUX CKHAIB 3a0pyIHIOBAIBHIX PEIOBHH.

Hampy)keHIiCTh ~ €JIEKTpOMarHiTHUX  MOJIiB ~ HE  TOBMHHA  [EPEBHILYBaTH
IPaHUYHOZIOIYCTMMUX piBHIB 1mX (paktopiB BianosigHo no JICHIIl 3.3.6.096-2002
«JlepaBHi CcaHiTapHI HOPMH 1 NpaBWia NPU POOOTI 3 JDKEpENaMH eIeKTPOMArHITHUX
TIOMIBY.

PiBHI mIyMy He TNOBHMHHI IIEpEBHIIYBATH HOPM, YCTAHOBJICHHMX BIIIOBIIHUMU
CaHITapHUMHU HOpMamu Ta cranmapramu Bimmosimao 10 JICH 3.3.6.037-99 «CanitapHi
HOPMH BHPOOHUYOTO IIIyMY, YIIBTPa3BYKY Ta iHPPa3BYKY».

VY crnoxuBaya, 10 EKCIUTyaTye eIeKTpOOOsaHaHH 3 BEJIMKMM 00 €MOM Macnia
(TpaHchopMaTOpH, MACIISHI PEaKTOPH, BIMUKAYi TOIIO), TOBUHHI Oy TH pO3po0JieHi 3aX0/IH
13 3aMo0iraHHs aBapiifHAM Ta iHIIIM BUKAZIAM HOTO B HABKOJIUIITHE CEPEIOBHIIIC.

CnoxuBad, y SIKOTO TiJl Yac eKCILTyaTallii eIeKTPOyCTaHOBOK YTBOPIOIOTHCS
TOKCHYHI BiIXonu, 3000B’s3aHMH B YCTAaHOBJIEHOMY MOpPSIKY 3a0e3neuuTn
CBO€YACHY X YTHIII3aIlit0, 3HEITKOHKEHHS Ta 3aXOPOHEHHSI.

Excruryarariiss  enexkTpoycTaHOBOK 0e3 MpHCTpOiB, sKi 3a0e3medyroTh
JOTPUMAaHHS BCTAHOBJICHMX CAHITApPHUX HOPM 1 MPHPOIOOXOPOHHUX BUMOT, abo 3
HECTIPaBHUMU MIPHUCTPOSIMH, SIKi HE 3a0e3MeUyoTh JOTPUMAaHHS IIUX HOPM 1 BUMOT,
3a00POHSETHCS.
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YK 331.45+349.24

Sximuos 10.B.!, Jlozosuii FO.€.2

! kanp. TexH. Hayk, qoiu. HY «3amnopisbka monitexnika»
2 cryn. tp. BAJI-112m HY «3anopisbka NOITEXHIKa»

3ABE3INEYEHHS BE3IIEYHUX YMOB ITPAILII B YMOBAX
BOE€HHOTI'O CTAHY

3apa3 Ykpaini norteprnae Bin BiiiHHM. THcCsSYi MiINPHEMCTB, HE3BAXKAIOUM HA
HaJIBAXKKi yMOBH, TPOIOBKYIOTH MPAIIOBATH. IXHS po6OTa K HIiKOJIH BAXKIHBA i €
OCHOBOIO €KOHOMIYHOI cTabinmpHOCTI Ykpainu. [Ipans min gac 1ii BOEHHOTO CTaHy
NOB’s13aHa 3 BEJIMKOIO KUTBKICTIO HOBHX, 30KpeMa, CMEpPTEIbHO HeOe3lmeuHHx
pU3HKiB. YKpaiHa Hece BEJIHKi BTPATH B IIiif BiifHI i BOHH 30UTBIIYIOTECS, 30KpEMa,
BHACIIIZIOK 3aru0eni mpamiBHUKIB Ha pobounx Micuax. L{omHs mix 9ac BUKOHAHHSA
TPYHAOBUX OOOB’SI3KiB y HamIill KpaiHi THHYTh HpailiBHUKU. [loNOBHHA i3 IHX
BHITAJIKIB € HACJIiIKOM O0HOBUX Aiif [1].

Boyxe HuHI, mig yac BiifHM ykpaiHChKi (haxiBIi 3 OXOPOHH TIpalli B3a€MOJIIOTh
3 €Bporeiicbkor0 areHuiero 3 nutaHb npodeciiinoi 6e3nexku ta 3p0poB’s (EU-
OSHA), MixnaponHoto acomiamnito iHcnekiiin mnpami (IALI), MixHapoaHOO
acoriamieto comjanpHoro 3abesnedyeHHs (ISSA), MixHapogHoo Mepexero
npodeciitnux acoriaiii y chepi 6e3nexu ta 3m0pos’ss (ENSHPO).[2]

BpaxoByrounm [OcBim Ta peKOMEHIamii MDKHAPOJHHX acoljiamid Ta
Hepxmpami  YkpaiHH MOXXKHA BHIUINTH HACTYIHI 3aXOAM, SKi HEOOXiTHO
BIIPOBAIUTH POOOTOABISIM 3 METOIO CTBOPEHHs OC3IEeUHNX i Oe3aBapiiHIX YMOB
mpami y Ccy0’eKTIB TOCIIONApIOBaHHSA Ta MiHIMI3alil pPH3UKIB BUHUKHCHHS
HEIIACHUX BUII3JIKiB B yMOBaX BOEHHOIO CTaHY:

TexuiuHi 3aX001.

1) Po3uuctuTn Ta TpUMATH BUIBHUMH €BaKyalliliHI HUIIXH Ta BUXOIU 3
OyniBenb, Jie 3HAXOAITHCS MPALliBHUKH.

2) Tpumarn B HaJie)KHOMY cTaHi OoMOOCXOBHINA, 3a BIJICYTHOCTI —
30ymyBatu HOBi. MOKHA, HATPUKIIA]], PO3MICTUTH MOOLIbHE OoMOOCXoBHIIE. Jlist
mpuKiIasy MoxHa 3amoButu OyHkep CXOB [3].

3) [Jus yHUKHEHHS TpaBMyBaHHsS IpAliBHUKIB Ha pPOOOYMX MICIAX
HEOOXI1JTHO 3aKpilUTH CTeNaxi Ta iHII MPEeAMETH, SIKi HECYThb PH3MK HEUIACHHX
BUTIAJIKIB IT pa3i 00HOBHX [ili, 00MOapayBaHHs, 0OCTPLIIB, TOIIO.

4) Slkmo mianpueMcTBO (I3WYHO MOCTPaKAAIO BiJl BOEHHUX MiH, TO
HEOOXI1JTHO TePEBIPUTH Ta YCYHYTH:

— TIOIIKO/DKEHHS SJISKTPHYHOTO Ta Ta30BUKOPHCTYBAILHOTO 00JIaJHAHHS Ta
CJIEKTPOMEPEIK;

— TIOIIKO/KEHHS BiKOH Ta JIBepei Ha poOOYHX MicIsX;

— TIOIIKO/KEHHS CTeNaXKiB Ta MeOJIiB.

OpraHni3ariiiHi 3ax0/1u.
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1) Po3pobutu 1uiaH aiii nepcoHaiy y pasi CTBOpEHHs HeOe3IeK Ta 3arpo3 Juis
JKUTTSI Ta 3I0POB’ S NPAIliBHUKIB.

2) CrBOpuTH TIUIaHW €BaKyalil MpaliBHUKIB Ta BiIBiAyBadiB 10
00MOOCXOBHI] Yy BHUMAAKYy MOBITPSHOI TPUBOTH, apTHIEPIMCHKUX OOCTpUIB 1
6omOapayBaHHSI.

3) Po3pobuty miaH Aiif mepcoHamy MiX Yac MpoBeACHHS OOWOBHX Iil, ImIo
nepenbadae MiHIMATBHUA MOXIMBHH pIBEHb 3arpo3d JKUTTIO Ta 3I0POB’IO
MPaIiBHUKIB.

4) TIlpoectn oHNaiiH abo, 3a MOMJIMBOCTI, OQIIAliH HaBUaHHS IS
TIPaIliBHUKIB:

— MO3aIUTaHOBHUH IHCTPYKTaX, HABYAHHS 3 TUTAaHb OXOPOHH TIpalli;

— TpEHIHT, 3 HAJaHHSI MEPIIOi MEIUYHOI JOMOMOTH MOTEPIIMM Bif
HEI[ACHUX BUIAIKIB;

— IHCTPYKTaX LIOJMO NpaBUJ MOBEAIHKK y BUIAJKY aBapii YM OTOJOILCHHS
MOBITPSTHOT TPUBOTH.

5) PexomeHnnyeThest 3A1HCHIOBATH IOCTaBKY KOPECIIOHACHIIIT, MaiiHa, peueil,
TOBapiB TOIIO IO MiCIb NPU3HAYECHHS 3TiHO 3 PO3POOJICHUMH Oe3NeuHUMHU
MapIIpyTaMH, BiZIOMUMH IpaniBHAKAM.

6) IlepeBipnTH HASBHICTH MiJO3PUIMX MPEIMETIB, SKi HECYTh MOTCHIIHHY
3arpo3y poOiTHuKaM [4].

Takum 4HMHOM, 3a JIOTIOMOTOI0 BHIIE HABEACHHX 3aXO[iB, MOXKHA CYTTEBO
3HM3WTH PU3WKHA HEMIACHWX BHUIAJKIB cepel TpamiBHUKIB depe3 OoioBi mii Ta
CTBOPUTH OE3IEYHIll YMOBH TIpalli Ha poOoUYmX Micusx y 30Hi OoloBux niit. Le €
HaJ[3BUYAITHO BKIIMBO YIS MiATPUMaHHs (GYHKIIOHYBaHHS €KOHOMIKM YKpaiHu Ta
crcTeMH 3a0e3MeYeHHs KUTTEISIIbHOCTI HACEIICHHSI.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. IIpo Oesmeky mparli B HECTIOKIHNY BOeHHMI Yac [caiiT]. — EnexTpoHi naHi.
— Pexxum moctymy: https://eba.com.ua/pro-bezpeku-pratsi-v-nespokijnyj-voyennyj-
chas/

2. Pexomenparii aas poOOTOMABINB MO0 Oe3MeKu Ta 370pOoB’s Ha poOOTI
NpaliBHUKIB MiJ 4Yac eKcIUlyaralii BaHTaKOMiNiHMaJbHOTO YCTaTKyBaHHS B

yMoOBax BO€HHHX (0oioBux) mid. [caiit]. — Emektponi mani. — Pexxum nmocrtymy:
https://profpressa.com/news/
3. MeraneBuii mig3emuHuit OyHkep [caiit]. — Enekrponi nmami. — Pexnm

nmoctyty: https://skhov.com.

4. lepxmparii peKoMeHIye: Oe31euHi yMOBH Ipalli y 30Hi aKTUBHUX OOHOBUX
niii. Enektpon. man. [caiit]. — Emextponi pmani. — Pexum jgocrymy:
https://sys2biz.com.ua/news/
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Hectepos O.B.!, Py6an B.T.2, Bimionok JI.1.>, Bunorpaacekuii J1.0.4
! kanp. Texn. Hayk, gou. HY «3anopisska nomitexuika»

2 acucr. HY «3anopisbka nositexHika»

34 cryn. I[0-212m HY «3anopisbka moirexHika»

3ACTOCYBAHHS 3ACOBIB IIOINMEPEI’KEHHSA BI/I};YXOHO)KE)KHOi
HEBE3NEKHA ITPU HEMEHTAIII

Iporec nemeHnTamii 3AiiICHIOETHCS B CHEIIAILHUX IIEMEHTAIIMHUX Teyax 3
BUKOPHCTAHHSM BYTJICIICBMICHUX T'a30BUX aTMOcdep.

Jocmigaunbki poOOTH TPOBOAWINCE B IIEMEHTALIWHIN mMedi TBOKaMEepHOTO
TUIY Ha JUTBHUIN XiIMIKO-TepMiYHOT 00pOOKH.

KoncTpykuis medi mepembadae mpoBemeHHs Oe3mocepeqHbO IIEMEHTamii B
poOouiii kamepi, a 3aBaHTaXCHHS Ta BHIaYa CaJKH BiAOYBaeThCS depe3
¢opkamepy. Sk HacHUyBaJbHE CEpElIOBHINE BHKOPHCTOBYBAJlach CHAOTEPMIdYHA
atMoc(epa, IO OTPUMYyBajach NpPH PO3KJIAJAAaHHI NPHPOAHOrO razy (3
koediienToM BUTpat NoBiTps A = 0,25-0,40) npu xiMiyHOMY ckiajni engorasy 20-
22 % CO, 2-4 % CO,, pewra BozneHb. [liy He € repMETHYHOIO, TOMY CTBOPEHHS
CTaJIOr0 HACHYEHOT'0 Cepe/IOBHINA BII0OYBAETHCS IO MPOTOYHOMY IPHHIIHITY.

TexHosoriYHMM NpoOIIecOM INepeadayeHa mojaya eHaorasy 0e3rnocepeaHso B
pobouy kamepy. [y MOBEICHHS HACHYCHOCTI CEpEIOBHINA Y BiIMOBIIHOCTI
TEXHOJIOTIYHUM MapaMeTpaM IIEMEHTYBaHHS JAeTajed 3 TeBHOI MapKW craii
JOJATKOBO TOJIA€ThCA MNPUPOJHMH Ta3 y UYHCTOMY BHUIIAAI 1O 3HAa4YeHb
ByTieneBoro norermiany Bix 0,4 % mo 1,2 % mo Byriemo. B peansHOMY mporeci
MOBHA TUCOIlialis He BiIOYBaeThCs, TOMY B CKJIAIl HACHIyBaJIbHOI aTMOcC(epu
3aBXKIM € 3aMuImKH MeTaHy. Ilo 3akiHUeHHIO cTajaii LEeMEHTYBaHHS callka
nepeMilyeTsest 3 pobouoi kamepu y (opkamepy. OCHOBHOIO HEOE3MEKOI MpH
[bOMY € BUTOK TapsiyvX 3aJHMIIKIB BUOYXOHEOE3IeYHOr0 HACHYEHOTO CePEeIOBHUINA
y ¢opkaMepy, IO MOXe NPHU3BECTH [0 BHOYXy IpH MOTPAIUIHHI B Hel
30BHINIHBOrO NOBITps. [lyisi momepe/pkeHHs 1li€i HeOe3NeKu Ha 30BHIIIHBOMY
OTBOpI Ieyi BJIAIITOBaHA CHCTEMa BOTHEBOI 3aBicH, (DyHKIIIEO K0T 1 € 3ar00iraHHs
MPUTOKY 30BHIIIHBOT'O MOBITPS 1 CTBOPEHHS YMOB JIO BUOYXY.

OnHak Takuii 3acib rmonepemKeHHs BUOyXy He € Ha/liHHUM.

TexHIYHUM pILIEHHSM 3 IiIBUIICHHS O€3NeKH, B SKOMY BUKOPHCTOBYBAJINCH
pe3ynbTaTH paHime npoBeneHux poOiT [1], Oyno © 3HWKEHHS KOHIICHTpAIIil
BHOYXOHEOE3NEYHNX CKIIAQJ0BHX Y 3aJHIIKax HAaCHYyBAJIGHOTO CEPEIOBHIIA 0
Oe3neuHNx 3Ha4YeHb. byna 3anpornoHoBaHa nojaya a3ory y ¢popkaMepy.

IepeBipkoro egeKTHBHOCTI Takoro pimeHHs OyJo BH3HAYEHHsS CKIAmy
3QUIIKIB ~ HACWYYBaJbHOI  BYIJICIIEBMICHOL atMocepu y  popxamepi
[IEMEHTAIIHOT Tedi 3a BYTJICIICBUM MOTEHIIAIOM, IKHUH BU3HAYAIH 32 JIOTIOMOTOIO0
razoanamizatopa 1G5420S ¢ipmu Dewkler (Himewumna). Ilpuammm pobotu
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ra3oaHaiizaTopa  3acHOBaHMH HAa  BH3HAUCHHI  CTYNEHIO  HACHUYEHOCTI
BYTJICIIEBMICHOT'O Ta30BOTO CEpeIOBHUINA (BYTIICIIEBHIT MOTEHIIIA) IO TOYLI POCH.

Awnaniz ckimagy Ta3zoBoro cepenoBuimia B (Qopkamepi Iokaszas, IO
KOHIICHTpAI[isl BHOYXOHEOE3MMEYHNX CKJIAJOBHX He3HauHa. HaBiTh HpU BMICTI B
HacHU4yBaJbHOMY CepefloBHIIl 5% MeTaHy, Ha BHXOAl B (hopkamepy Iedi BMiCT
MmeraHy He mnepeBuuryBaB 0,065%, a Bmict okcumy Byrremo 2,0%, pemira
CKJIIaJOBHX II¢ Oe3ledHi a30T, OKCHIM a30Ty i IBOOKHC BYIJIEHIO, IO HE €
HEOE3IETHNM.

CITACOK BUKOPUCTAHOI JITEPATYPU

2. HectrepoB O.B., Pyban B.T., Tpopumosa M.O. besmeuna 3axucHa
atMocdepa B medax TepmiuHOi 00poOkm [EmekrporHmMit pecypc]//
Twxnenp Hayku: mopid. Hayk. — mpakt. Kond., 18-22 xBitHa 2022 p —
Samopixoks: HY3II, 2022. — C. 646.
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Kopo6ko O.B.!, Tposu }0.1.2, Bigauk K.I.3

! crapur. Bukn. HY «3anopizbka momitexnika»

2 acuct. HY «3anopisbka noitexHikay»

3cryn. I'p. YOKC-311 HY «3anopizbka HomiTexXHiKay»

CYTHICTB JEPKABHOI'O HATJIAAY 3A OXOPOHOIO ITPALL. BUAH
MHPOBEJEHHA HATJIAAOBUX 3AXO/1IB

VYes cuctema Harjsily i KOHTPOJIIO 32 OXOPOHOIO Tparfi, 1o nepeadadeHa
YMHHAM 3aKOHO/IaBCTBOM, YMOBHO PpO3IOJUISETHCS Ha JIep)KaBHUW HArJsil,
BIZTOMYMH, aIMIHICTPaTUBHUI Ta TPOMAICHKUI KOHTPOIIb.

MicneBi pagu Ta iX BHKOHAaBYI 1 pPO3MOPSAMYl OpPraHH KOHTPOIIOIOTH
JI0Ziep>KaHHS 3aKOHOJABCTBA TIPO Mpalfo. Y CBOIO Yepry MiHiCTepCcTBa i BiJOMCTBa
3MIACHIOIOTh ~ BHYTPIIIHBOBIMOMYHHA  KOHTPOJHh y  MiJHOPSIIKOBAHHX  iM
MiATIPHEMCTBAX, YCTaHOBAaX, OpTraHi3amisX. AJMIHICTpAaTHBHHNA  KOHTPOJIb
MOKIIaIeHO Ha poOoTomaBmiB. HallBumuii Harmsam i KOHTPOIb 32 0OOB’SI3KOBUM 1
O/IHAKOBMM BUKOHAHHSIM 3aKOHIB 1 HOPMATHBIB 3 OXOPOHHW TMpalli 3IiHCHIOE
I'enepanpHa mpoKyparypa YKpaiHu Ta HiMOPsSAKOBaHI 1 MpOKypopH HA MiCIIsX.

[lepeBipku BUKOHaHHSA 3aKOHOJABCTBA IO IMPAI0 HMOIUIAIOTHCS HA IIAHOBI
Ta M03aIUIaHOBI.

[InaHoBi mepeBipKM BCTAHOBIIOIOTHCS CTPYKTYpHUM  MiAPO3IiIOM 3
ypaxyBaHHSIM CTaHy OXOPOHM Mpaili Ta MPOMHUCIOBOI OE3MeKH Ha KOHKPETHUX
mignpueMcTBax, o00’ekrax. IlepiogMyHICTE IPOBENECHHS IUIAHOBHX IIEPEBIPOK
BCTAHOBJIOETHCS B 3QJICKHOCTI BiJl XapakTepy €KOHOMIYHOI MisUIBHOCTI IHX
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cy0’€KTiB, X KINBKOCTI Ta HaBaHTaXXEHHs Ha IOCAAO0BY 0CO0Y CTPYKTYPHOTO
Hipo3aiy.

Opranu [Aep>kaBHOTO HamIsAAy BH3HAYAIOTHh IIOPOKY IEpeNiK Cy0 €KTiB
TOCIO/IapIOBaHHs, SKi HUIIATalOTh IUIAHOBUM 3aXOJaM JIEpXKaBHOTO HATJISLY Y
IUITAHOBOMY DOIi Ta 3IIMCHIOIOTH IUIAHOBI 3aXOJH MO HPOBEIECHHIO JEPKaBHOTO
HATJBITy HE Mi3HINI 5K 32 IeCATh OHIB IO THA 3AiHCHEHHS IBOTO 3aX0.Iy.

[To3ammaHoBI TEpeBIipKHM TPOBOIATHECA y pasi: POCTY BHPOOHUIOTO
TpaBMaTU3My; IONYyIICHHSA aBapii abo IpymnoBOro 9M CMEPTEIBHOTO HEIACHOTO
BUMAJKY; HaJXO/UKEHHS CKaprW; HEBHKOHAHHS pPOOOTONABIEM BHMOT paHimIe
BUAAHOTO TIPUINCY; HEHAAXO/KEHHS iHpopMamii 00 YCYHEHHS HEIOIIKiB,
BKa3aHWX Yy mnpunuci. Ilo3amaHoBI TepeBipKH TNPOBOAATHCS 3a HAKa30oM
TEPUTOPIaILHOTO yNpaBiiHHS a0 [epxkmpari YkpaiHu.

[TnaHoBI Ta MoO3aIUIaHOBI MEPEBIPKU, B 3aJIGKHOCTI BiJ iX METH Ta 3aBJaHb,
MOJIUISIOTHCS Ha: ONIEPATUBHI, IITbOBI, KOMIUICKCHI.

OmnepaTrBHA MEpeBipka — 1€ MEepeBipka CTaHy OXOPOHH Ipalli; opraHizariii
pobIT 3 Oe3meKu mpaili; KOHTPOJIO JOCTOBIPHOCTI HaJaHOi pPOOOTOAABIIEM
iHpopManii Mpo yCyHEHHsI MOpyIIeHb HOPMAaTHBHUX aKTIB 3 NUTaHb OXOPOHHU
npari, 3a3Ha4eHUX Yy paHille BUJAHUX MPUIHCAX, II0A0 MPUHHATTS PILISHHS PO
MIOHOBJICHHS €KCIUTyaTalii THMYacoBO 3yIHHEHOTO 00’ €KTa; 3/IHCHEHHS Harysimay
3a 00’ekTaMu, MO OYIYIOTBCS, Ta ydacTi B POOOTI KOMICili 3 HpUHHATTA iX B
eKcIuTyartarito Tomo. OnepaTuBHI MEPEBIPKH MPOBOIATHCS IMOCATOBOIO 0COOOI0
Hepxmpamni Ykpaiau npotsaroM 1 — 2 po6odnx IHIB y pi3HI 3MiHH, Y TOMY YHCII Y
BUXIJHI Ta CBATKOBI IHI.

IlinboBa mepeBipka — I MEpeBipKka 3 METOK IOMIMOJIEHOTO BUBUYECHHS
KOHKPETHHX MHTaHb 3 OXOPOHM Ipali BiAMOBIIHUX BUPOOHWYMX IiJPO3ILTIB 1
cyx6. I1libOBI MEpeBIpKU MPOBOIATHCS IMOCAJ0BOI0 0C0000 abo KOMICIE
TPUBAIICTIO 10 5 poOouux naHIB. Pe3ynbrar onepaTWBHOI, LiIBOBOI NEpeBIpKU
0(OPMITIOETHCS aKTOM TIEPEBIPKH.

KommnekcHa nepeBipka — 1ie BceOivHa i IeTanbHa IepeBipKa Oe3IeKH mparti,
(YHKIIOHYBaHHS CHCTEMH YIPaBIiHHA OXOpPOHOIO TIpalli, TEXHIYHOTO CTaHy
o0JiasiHaHHS, [0 eKCIUTyaTyeThes, O€3MeYHOr0 BEICHHsS poOIT Ha MiANPUEMCTBAX
(00’ekTax), B yCTaHOBaX, OpPTaHi3aIlisaX, B aJMiHICTPATHBHOMY paifoHi, MiCTi TOIIO.
TpuBamicTh KOMIUIEKCHOI II€peBIPKM BCTAHOBIIIOEThCSA, sSK TNpaBwio, a0 10
poOOYMX NHIB.

Pesynbrar KOMILJIEKCHOT TepeBipKI MiATPHEMCTB, 00’€KTiB,
aJMIHICTPATHBHOTO DPaHOHy, MicTa TOIIO O(OPMIIOETHCS AKTOM MEPEBIpKH Ta
po3TIsAacThess  HAa  3acimaHHi  BiAmoBimHOi Pagm 3 mmTaHp  Oe3medHOl
KUTTENISUIBHOCTI HaceJeHHs (3a 3ronor0) abo Pagm TepuTopiadbHOTO yIpaBIiHHA
32 y4YacTIO WICHIB KOMICil, NMpeICTaBHHKIB OpraHizamiid, fki Opamu yd4acTe B
nepeBipii, KepiBHUKIB 1 1MOCaI0BUX OCi0 MiANPUEMCTB, OpraHi3alliif, ycTaHOB i3
3aCIlyXOBYBaHHSM pOOOTOJABIIB OKPEMHX IiJIPHEMCTB, Ji€¢ BCTaHOBIICHO
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He3aJOBUIbHUIA CTaH OXOPOHH Ipalli Ta HU3bKHH piBeHb NMPOQiIaKTHYHOI poOoTH.
Pe3ynbTaTi KOMIUIEKCHOI MEPEeBIpKA OKpPEeMOro mimnmpuemctBa (00’€kTa), y pasi
HEOOXiTHOCTI, pO3MIAAaloThess Ha Paxi  TepuTOpiaibHOrO — yHpaBiiHHS 3
3aCITyXOBYBaHHSIM 3BiTY pOOOTOAABII 3 LIUX ITHUTAHb.

PimeHHst npo npoBeeHHs i TPUBAJIICTh LIJILOBOI YM KOMIUIEKCHOT IIEPEBIPKU
Ta TPO CKJIAA KoMicii HpHUHAMAeThCS BiONOBITHAM TEPUTOPIATHHUM OpPTaHOM
Hepxmpami  Vkpaian. Cxmajy KoMmicii y  KOXHOMY KOHKPETHOMY BHIAJKY
BU3HAYAETHCSI 3 YypPaxXyBaHHAM CIEMU(PIYHUX OCOONMBOCTEH MiANpPUEMCTB
(o0’exTiB) Ta 3aBHaHR mepeBipku. Jlo cKiamy KOMICii BKIIOYAIOTHCS JeprKaBHI
IHCTIEKTOpH Pi3HHX BHIIB Harmimy. Lle odopmioeThcs Haka3oM BiAIMIOBIIHOTO
CTpyKTypHOTO Tinposmimy Jepxmpami Ykpaiam. o ckiamy Kowicii MOXYTbH
BKJIFOYAaTuCs (3a 1X 3rofiol0) MPEACTABHUKU IEHTPAIBHHUX 1 MICIEBUX OpraHiB
BUKOHABUOi BIIaJIM, OPraHiB MiCIIEBOr0 caMOBpsayBaHHs, DOHIY COLIaILHOTO
CTpaxyBaHHs BiJl HEIIaCHUX BHIAJKIB Ha BHPOOHUNTBI Ta THpodeciiHHuX
3aXBOpPIOBaHb YKpaiHH, rainy3eBux Npodcriyiok, perionanbHuX npodod’ eHaHb Ta
IHIIMX OpraHi3ariii.

Pe3ynbraT mepeBipoOK BHUCBITIIOIOTHCS B 3ac00ax MacoBoi iH(opmarii Ta
IPYKYIOTBCS B iIHPOPMAIIITHUX JIUCTKAX.
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Kopo6xo O.B.!, Tposn }0.1.2, Kpymunpka T.A.3

! crapur. Bukn. HY «3anopizbka momitexnika»

2 acuct. HY «3anopisbKa IoJTiTEXHIKa»

3 cryn. I'p. KHT-121 HY «3anopi3bka nomTexHikay»

MPABA I BUITOBIJAJILHICTB TIOCAJJOBUX OCIB JEPKABHOI
CJIVKBH YKPATHHU 3 IMTAHD ITPAIII

HepxaBHa cinyx06a Ykpainu 3 nuranp npami ([epxkmpani) — cnenianbHo
YIOBHOBaKCHUI LICHTPAJILHUNA OpraH BUKOHABYOI BIaJM 3 HAIVIIAY 32 OXOPOHOKO
npawi. Moro misnbHicTs cnpsMOBYyeThes i kKoopaunyethest KaGineTom MinicTpis
VYxpainu 4epe3 MinicTpa couianbHOi NOJITHKK. Jlepkipaii peaiizye nepKaBHY
MONITHKY Yy cdepaXx NPOMHCIOBOI OC3MEeKH, OXOPOHHW IIpami, TIiri€eHW IIparli,
MOBO/DKEHHS 3 BHOYXOBMMHM MarepiajlaMd  IIPOMHCIIOBOTO  ITPU3HAUYCHHS,
3IIMCHEHHS Jep’KaBHOTO TIPHUYOTO HAIJSIy, a TakoX 3 NUTaHb Harsiay Ta
KOHTPOJIIO 32 JI0JIepKaHHAM 3aKOHOAABCTBA NPO Mpalio, 3alHATICTh HAaCEJICHHS,
3arajibHO000B SI3KOBE JIepKaBHE COILliaJIbHE CTPaxXyBaHHs Bijl HEIIACHOTO BHIAAKY
Ha BUPOOHMUTBI Ta MpPOQeciiHOro 3aXBOPIOBaHHS, SKi CIPHYMHWIN BTPaTy
Mpane3JaTHOCTI, y 3B 53Ky 3 THMYAcOBOIO BTPATOIO IPAaIe3IaTHOCTI, HA BHIIAJO0K
6e3poliTTSI B YacTHHI NpPHU3HAYCHHSA, HApaxXyBaHHSA Ta BHUIUIATH JONOMOTH,
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KOMIICHCAIlii, HaJaHHSA COLIaJbHUX IIOCIYr Ta IHIIUX BHJIB MarepialbHOTrO
3a0e3Me4eHHs 3 METOI0 IOTPUMAHHS 1paB 1 rapaHTiii 3acTpaxoBaHUX 0Ci0.

VY cBoiii misnbHOCTI Jlepknpaui kepyerbesi KoHCTHTyLi€O Ta 3aKkOHaMH
Vkpainn, yxazamu Ilpesunenta VYkpainu Ta nocrtaHoBamu BepxoBHoi Panu
VYkpainu, IpuitHATUMYU BiAMOBiAHO 10 KOHCTHTYINT Ta 3aKOHIB YKpaiHH, aKTaMu
Kabinery MinicTpiB VkpaiHu, IHIIUMH aKTaMHd 3aKOHOJABCTBAa. [ oioBa
Jepxmparii, 3a mocanoro, € ['0JOBHUM JIepKaBHUM iHCTIEKTOPOM Y KpaiHH 3 TUTaHb
mparti.

Cepen OCHOBHHX 3324 IICHTPAJIFHOTO OPTaHy BHKOHABYOI BIAIW 3 HATILILY
32 OXOPOHOIO TIpalli €:

—  peamizamis JAep)XKaBHOI MONITHKH y cdepax NIPOMHCIOBOI Oe3meKH,
OXOpPOHM TIpami, Tiri€eHM Ipami, OBOUKEHHS 3 BHOYXOBHMH MaTepiajlaMu
MPOMUCIIOBOTO TNPU3HAYCHHS, 3IIHCHEHHS JEpXKaBHOI'O TipHUYOrO Harisay, a
TaKOX 3 IMUTaHb HAIJIAQy Ta KOHTPOJIO 3a JOAEP)KaHHSIM 3aKOHOJAABCTBA IIPO
MpaIio, 3alHATICTH HACCNICHHs, 3arajbHOOOOB’S3KOBE JCp)KaBHE COIalbHE
CTpaxyBaHHsS B YaCTUHI INPU3HAYEHHS, HapaxyBaHHS Ta BHUIUIATH JOIOMOTH,
KOMIICHCAII, HAaJaHHA COIIaJIbHUX MOCIYr Ta IHIIMX BHIIB MaTepialbHOTO
3a0e3medeHHs 3 METOK JOTPUMAaHHA MPaB i TapaHTiH 3acTpaxoBaHUX 0Ci0;

— 3A1HCHEHHS KOMITJIEKCHOTO YIIPaBIiHHS OXOPOHOIO Ipalli Ta MPOMHCIOBOIO
0e3MeKoro Ha JiepKaBHOMY PiBHI;

— 3mifiCHeHHS NIEPXKABHOTO PETYJIOBAaHHA 1 KOHTPOIO Y cdepi AisLIBHOCTI,
0B’ s13aHOI 3 00’ €KTaMU I ABUILEHOI HEOE3IEKH;

— oprasizauis Ta 3[ifiCHEHHs Aep)KaBHOro Hariany (KOHTpoiw) y chepi
(hyHKIIOHYBaHHS PHHKY NPHUPOJHOrO rady B YaCTHMHI MiJTPUMaHHA HAaJIeKHOTO
TEXHIYHOTO CTaHy CHCTEM, BY3JiB 1 MHpWiIamiB OOJIKy MNPUPOMHOTO Ta3y Ha
00’eKkTax WOro BHIOOYTKY Ta 3a0e3MedyeHHs Oe3MmevyHol 1 HaiifiHOT eKciuTyaTarii
00’€eKTIB €JMHOT Ta30TPAHCIIOPTHOT CUCTEMH.

ITocamoBi ocoOM crelianbHO YHNOBHOB)XXEHOTO IEHTPAILHOTO OpraHy
BUKOHABYOI BIaJH 3 HATJSLy 3a OXOPOHOIO Mpali MaroTh NPaBo Oe3NepenIkoIHO
BiJIBIAYBaTH MIiIKOHTPOJbHI MiAmpueMcTBa (00’€KTH), BHPOOHHITBA (Hi3HIHUX
oci0, sKi BIAMOBIAHO IO 3aKOHOJABCTBA BHKOPUCTOBYIOTh HaliMaHy TpaIlfo, Ta
3MIACHIOBATH B TPUCYTHOCTI poOoTomaBIsl ab0 HOTO TpEICTaBHUKA IEPEBIPKY
JOZIep’KaHHS 3aKOHOJABCTBA 3 IIMTaHb, BIAHECEHUX 1O 1X KOMIIETEHIIi.
PoGoronaBui i mocamoBi 0coOW MiANPUEMCTB IOBMHHI B NMUCBMOBIH YW YCHIH
dbopmi HamaBaTH TOSCHEHHS TpelncTaBHUKaM Jlepkmpaili, a TakoXX BHCHOBKH
eKCIepTHUX OOCTe)KeHb, ayAWTiB, MaTepiann Ta iH(OpPMAIiio 3 BigNOBITHUX
MUTaHb, 3BITH NP0 PiBEHb 1 cTaH MPOQITaKTHYHOI POOOTH, MPUYNHHU MOPYIICHD
3aKOHO/IAaBCTBA Ta BXKHUTI 3aX0/H HIOJO X YCYHEHHSI.

ITocanoBi 0cobu yIOBHOBa)KEHOT'O IIEHTPAIHHOTO OPTaHy MOXKYTh BHIAaBaTH
B YCTaHOBJIEHOMY TOPSAKY pPOOOTONABIIM, KEepPiBHUKAM Ta IHIIUM IOCATOBUM
ocobaM IOpHIUYHUX Ta (i3UYHUX 0ci0, SKi BIANOBIAHO [0 3aKOHOJABCTBA
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BUKOPDHCTOBYIOTh HaliMaHy TIpalllo, MIHICTEPCTBAM Ta IHIIUM LIEHTPaJbHUM
OopraHaM BHKOHaBYOI BIaJ{, MICLEBHM JAEPKaBHUM aJMIHICTpalisiM Ta OopraHam
MICIIEBOTO CaMOBPSyBaHHsI 000B’S3KOBI [UIsi BUKOHAHHS NPUITMCH NP0 YCYHEHHS
MOpYIIeHb 1 HEIOJNIKIB B Taly3i OXOpPOHHM Ipalli, OXOpPOHM Hajp, Oe3neyHol
eKCIUTyaTalii 00’ eKTiB MiJBUIICHOT HEOE3MEKH.

PimenHs mocamoBmx ocCi0 CHemialbHO YIIOBHOBAaXEHOTO LEHTPATHLHOTO
OpraHy BHKOHABYOI BJagd 3 Harjsiy 3a OXOpPOHOIO Mpami 3a HeoOXimHOCTI
OOTPpYHTOBYIOTBCSL pe3ylbTaTaMH POOOTH Ta BHUCHOBKAMH EKCIIEPTHO-TEXHITHHX
LEHTPIB, JOCTITHUX, BUMPOOYBaIbHUAX JabopaTopii Ta iHIMMHX MigPO3AUTIIB (TPYyI)
TEXHIYHOI MiATPUMKH, 0 QYHKIIIOHYIOTh y CKJIa[i OpraHiB JepKaBHOTO HATJIILy
32 OXOpPOHOIO TIpalmi BigNOBIZHO JO 3aBJaHb IHCIEKIIHHOI Cciykom abo
CTBOPIOIOTBCSL 1 [IOTh 3TiHO 13 3aKOHOJABCTBOM SIK HE3aJEKHI EKCIepTHI
opramizamii. HaykoBa miaTpUMKa HArISIIOBOI  JiSUTBHOCTI  3IiHCHIOETHCS
BiJITIOBITHUMHU HAyKOBO-IOCIIHAMHU YCTAHOBAMHU.

ITocamoBi oco0u creliadbHO YHNOBHOBA)KEHOTO [EHTPAIBHOTO OpraHy
BUKOHABUOI BJIAJIU 3 HATJISALY 32 OXOPOHOIO Mpalli € AEPKaBHUMH CITYKOOBIISIMH, 1
Ha HUX NOIIUpIOEThCs Iisi 3akoHy Ykpainu «IIpo nepxaBhy ciyxOy». Bonn
HECYTh BiIOBINANBHICTh 3TIAHO i3 3aKOHOM 32 BHKOHAHHS MOKIAJCHUX HAa HUX
000B’s3kiB. [TocamoBi 0cobu creniatbHO YHOBHOBAXCHOTO IEHTPAIEHOTO OpPTaHy
BUKOHABUOI BJIAM 3 HArJISAYy 3a OXOPOHOIO Ipalli MaloTh IIPABO HOCUTH (OPMEHHI
OJIAIT, 3pa3KH SIKOTO 3aTBEPIKYIOThCst Kabinerom MiHicTpiB Ykpainu.

YK 378.4
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MPO®BIJBIP, IK METO/I BUSIBJJEHHS SKOCTEN E@EKTUBHOI'O
BUKOHAHHS JIIOJJMHOIO CBOIX MPO®OBOB’SA3KIB

B HaykoBO OOIpyHTOBaHOMY BHM3HAu€HHI CyTHICTh npodeciiiHoro Binbopy
HOJIATaE y BUABJICHHI HalOLIbII 3110HNX JI0 MEBHOI Mpani 0ci0 3 HasBHICTIO Y HUX
HEOOXIJHHUX 3aJIaTKiB, JOCTaTHBOI (Hi3MIHOT Ta OCBITHHOI MiAroTOBKH. OCHOBHOIO
Mmeroro npodeciiiHoro BinOopy € Bu3HAa4YeHHS npodeciiiHOl NpuAATHOCTI
ocoOHucToCcTi, 1O 3a0e3rnedyerscss HEOOXITHUM PpIBHEM 3arajlbHOOCBITHBOI,
npodeciitHoi  miArotoBku, mnpodeciiiHol  kBamidikamii Ta  BIANOBITHUMH
0COOHMCTICHUMH SIKOCTSIMM, @ TaKoX Yy 3[JaTHOCTI JIFOJUHM JO YCIIIIHOTO Ta
e(eKTHBHOTO 3/11CHEHHA NPO(eCciiHUX 3aBIaHb.

V cBoro yepry npodeciiiHa MpUAaTHICTh SBIISE€ COOOI0 HASBHICTh Y JIIOJUHU
SKOCTEH, M0 3a0e3medyroTh yCHimHe Ta e(pEeKTHBHE BHKOHAHHA MNpodeciitHux
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000B’sI3KIB NpU 30€peXeHHI 370pOB’S Ha pI3HMX €Tamax TPYAOBOTO JKUTTS.
[Ipodeciitna npuaaTHiCT BU3HAYAETHCS B Ipoueci npodeciitHoro Bindopy 3a
CYKYIIHICTIO KpUTEDIiB, cepel IKUX HaHOLIbII 3HAYyIUMHU € PodeciiiHO BaXkJIMBI
SKOCTI, ICUX0(i310I0TIYHI Ta METMYHI MOKA3HHUKH.

BupimieHHss OCHOBHMX 3aBaaHb IpodeciiiHoro BigOopy TOB’s3aHe 3
0COOIMBOCTSIMH BU3HAYEHHS podeciitHol IpuaaTHOCTI.

o 3aBnase npodeciitHoro Bizbopy BiTHOCATHCS:

— BUSIBIICHHSI ITpodeciifHnX BUMOT (BUMOT mpodecii 10 ocoOHucTocTi);

— BCTAaHOBJICHHS KOMIUICKCY BaXXIMBUX JUIA JaHOI Mpodecii ICHXOoNoTigHnX 1
ncuxo(]i3ioNoriyHNX SKOCTEH OCOOMCTOCTI, MEIWYHHX MOKA3HHKIB, 32 SIKHMH
BU3HAYaeThcs mpodeciiiHa NpHOaTHICT JIOOWHH (KpUTEpiiB  mpodeciiHol
NPUIATHOCTI);

— BHU3HAUCHHS METOMIB BUSBIICHHS MPOQeciiHOT MPUAATHOCTI 0COOMCTOCTI 3
ypaxyBaHHIM MIPOTHOCTUYHOL LIHHOCTI METOJIUK MICUXOJIOTIYHOTO,
ncuxo(}i3i0I0riyHOr0 Ta MEAUYHOTO OOCTEIKEHB;

— BUBYCHHS Ta OI[iHKA CTYNEHS PO3BUTKY  MCHXOJOTIYHUX 1
ncuxodizionorivinx, NpodeciiHO BaXJIMBUX SKOCTEH Ta  IHIUBIIYyanbHO-
TUTOJOTIYHUX O0COOIHMBOCTE OCOOMCTOCTi, CTaHy ii 3MOpPOB’S 3a KPHUTEPiIMHU
npodeciiftHol MPUAATHOCTI;

— TPOTHO3YBaHHA YCIIIIHOCTI MpOQeciiHOi MATOTOBKHA Ta MpodeciiHol
IISITBHOCTI OCOOUCTOCTI.

OOrpyHTyBaHHS CHCTEeMH Ta Ipolexypu mpodeciiiHoro  Bigdopy
3IIHCHIOETCS 3a MIEBHUMH €TaraMH, 10 BU3HAYAIOTh SIKICTh HOTO IPOBE/IEHHS Ta
nependavyaTh BU3HAYCHHS NMPOoQeCciiHOT MPUIATHOCTI 0COOMCTOCTI:

— MICUXOJIOTIYHUI aHaii3 mpodeciiiHoT AisTbHOCTI;

— npodeciorpadiuHe qOCTIHKEHHS;

— CTBOPEHHS1 KOMIUIEKCY CTaHJapTH30BAHMX METOAMK BH3HAUCHHS
npodeciitHol MPUIATHOCTI;

— BUBUYEHHS MPO(ECiifHOT MPUIATHOCTI OCOOUCTOCTI.

KokeH 13 BU3HAUEHHWX €TalliB BHUPINIyE OJHE i3 3aBHaHb NpodeciifHOTO
BimOopy ocoOucTOCTi, TOOTO BUBYEHHS MPOQECiifHOl MisITBHOCTI, K CKIAJIHOTO
OaraToMipHOTO Ta IUHAMIYHOTO SIBHINA; OIKC 3MICTOBHX 1 CTPYKTYPHHX
XapaKTepUCTHK TMpodecii; BHOIp METOAMK, IO HAHOUIbIIE BiAMOBINAIOTH
NPaKTHYHAM 3aBJaHHAM npodeciiiHoro BimOOpPY; MOCITIHKEHHS MCHXOJIOTIYHUX
XapaKTepUCTUK, M0 PETYIIOITh aKTHBHICTH OCOOMCTOCTI B mpodeciitHiit
JISUIBHOCTI.

Ha cyugacHomMy erami po3BHTKY HpodBiIOOpPY SK HAyKOBO-IPAKTHYHOI
npoOysieMd HEOOXiJHO MiJBHUIYBATH 3HAYYIIICTh TCHXOJOTIYHOTO BUBYCHHS
pi3HEHX  acmekTiB  mpodeciiHoi  mismpHOCcTI. B ocHOBI  (opmyBaHHA
B32€MOBIJTHOIIIEHh TICHUXOJOTil Ta Tpali TOBUHHI JI&KATH IIOJOXKEHHS, IO
BU3HAYAIOTh CIIPSIMOBAHICTh IICMXOJIOIIYHOT HayKd Ha 3a0e3NEeUeHHs] NMPaKTUKU
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npodeciiiHoro BinOOpy: NparHeHHs MOJETIIMTH Mpalo JIOJWHM, MiIBUIUTH
e(eKTUBHICTb, HaJIHHICTh, Oe3meKky mnpodeciiHOl AiSNIBHOCTI 0COOMCTOCTI;
BiJITBOPCHHS 3HAUYIIUX 1H/IMBIi Ty a]IbHO-TICUX OJIOTTYHUX 0COOJIMBOCTEH,
BIIMIHHOCTEH, IO BJIACTHBI OKpEMill OCOOHMCTOCTI Ta  MPOSBISIOTHCS
OIMOCEPEIKOBAHO Y TPOQeciiHiil MIsUTBHOCTI, 3HAYYI[Oi 3MIHHOCTI CTaHIB MCUXIKH
M1 BIDTMBOM Pi3HUX YHHHHUKIB IPOQeciiHOl TisITEHOCTI.

J1J1s KOpeKTHOTO MPOBEACHHS NpoueaypH npodeciiiHoro Bigdopy IOUiITEHUM
€ He 0OMEXyBaTHCS KOHCTATAII€I0 «IPOTHO3Y» I0I0 MpodeciiiHOi MpHIaTHOCTI
0COOHCTOCTI, a TIPOMOHYBAaTH OOIPYHTOBaHI pPEKOMEHJAmii IIOA0 KOPEKMii
npodeciifHuX IIaHiB, 0COONINBO y pa3i HETATHBHUX BHCHOBKIB MO0 NMPHIATHOCTI
JIOAWHU 10 TpodeciiiHol MisITBHOCTI, Ta oOpieHTamii Ha OUTBII aJZeKBaTHUH
npodeciiinuii BUOIp.

Takum umHOM, npodeciiiHuii BimOip sK mpoliec BH3HAuUEHHs IMpodeciiiHol
MPUAATHOCTI OCOOUCTOCTI OXOIUTIOE JIarHOCTHKY IHAMBIAYyaIbHO — TICHXOJIOTTYHIX
0COONMMBOCTEH, 3Mi0HOCTEH, MPOQECIiHHO BaXKIUBUX SIKOCTEH OCOOHCTOCTI Ta
MPOTHO3yBaHHS HA Wil OCHOBI YCHIIIHOCTI OBOJIOAIHHS NMPOQECIE0 Ta YCIIIIHOCTI
JISUTBHOCTI B OKpeMiil mpodeciiiHiil ramysi, a TakoX € 3alopyKol €(eKTHBHOTO
po¢eciifHOTO PO3BUTKY CY0’€KTa HisTEHOCTI.

YK 316.6
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INPUYNHU BUHUKHEHHS TA TIPOPIJIAKTUKA CUHAPOMY
«[TPO®ECIHHOI'O BUT'OPAHHSI»

IMpodeciitne BUropaHHs € cepilo3HOI MPOOJIEMOIO, sIKa BIUIMBA€E Ha MCHXO-
Gbi3uuHMKA CcTaH JIOJIeH, NpaloYnx B pisHUX cdepax aisnbHOcTi. Lledt cran
BUHMKAaE Yy pe3yJbTaTi TpUBaIOi eMOLiHOI HaNpyrH, CTpecy Ta BUCOKOI poOodol
HaBaHTAXKEHOCTI.

Icuxo-dizuyni  daktu npodeciiiHOro BHUropaHHsS MOXKYTh BKIIOYATH
BTOMJICHICTb, €MOLIIiHYy BHUCHA)XEHICTb, OC3COHHS, 3HW)KCHHS MPOIYKTUBHOCTI Ta
HU3bKMH HacTpid. lle Moke mpu3BECTH 10 MOTIPIIEHHS SKOCTI poOoTH,
BiJICYTHOCTI MOTHBAIIIT Ta BIAYYTTs OC3HAMII.

BigHomeHnHs y KOJeKTHUBI MOXyTb OyTH (hakTopoM, SKHH CHpUse
npodeciiiHoMy BuropaHuio. HeraTuBHe cTaBieHHs CHiBPOOITHUKIB, KOH(IIKTH Ha
po0OTi Ta HEAOCTATHICTH MiATPUMKH MOXYTb MOTIPIIUTH IICUXIYHHUI CTaH JIOJUHA
Ta MPU3BECTHU JI0 BUTOPAHHSL.

Bymiar Ha poGodomy MicIli Takok MOXXe OyTH (PaKTOpOM, SIKHHA CIpHIE
npodecilinoMy BurOopaHHi0. HeraTwBHe cTaBieHHs, TpyOe MOBOHKEHHS, THCK Ta
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iHII (OPMH HACHIIBCTBA MOXYTh IPH3BECTH JI0 TICHXOJIOTIYHOTO TPaBMYBaHHS Ta
BUT'O-PaHHSL.

Pacusm Ta iHmI QopMH OUCKpHMiHALII TAaKOXX MOXYTh BHKIMKATH
npodeciiine Buropanus. HenocraTHe BH3HAaHHA Ta IoBara J0 IPaliBHUKIB,
3HW)KEHHSI MOXKJIMBOCTEH MOXKYTb IIPU3BECTH A0 MOTIPIICHHS IICUXIYHOTO CTaHy.

VYHUKHEHHS TpOoQeciiHOTO BHTOPAHHS MOXKINBE IUIIXOM 30epeXeHHS
OamaHcy MiXK poOOTOI0 Ta OCOOHMCTHM JKUTTAM, BUKOPHUCTAHHS TEXHIK pelakcamii
Ta MEAWTAlii, MITPUMKH Ta TO3WTHUBHUX CTOCYHKIB Yy KOJIGKTHBI, a TaKOX
MiABUIICHHS CBIiJOMOCTI O BIIACHOTO CaMOIIOYYTTS Ta E€MOIIHHOTO 3I0pOB’ s
Kpim TOro, BaXIMBO CTBOPIOBATH CHIPHATINBI YMOBH IJIsl TIPAIliBHUKIB,
3a0e3medyBaTy iXHIO O€3IEeKy Ta 3l0pOB’s Ha poOOYOMY Micli Ta BpaXxOBYBAaTH
IHIMBITyasbHI MOTPEOH KOKHOTO IMpalliBHUKA.

Jns  3amoOiranHs npo(eCiifHOro BUTOpaHHS BaKJIMBO BH3HABATH IO
npobyieMy Ta po3MNsAAaTH I B paMKaxX IOJITUKU YIPAaBIiHHS IEPCOHAIOM Ta
oprasizauiiiHoro kepyBaHHs. Po3po0Oka Ta BIpOBaKEHHsI IPorpaM npodijakTuKu
Ta MiATPUMKH TICUXOJIOTTYHOTO 3/J0POB’sI MPAIIBHUKIB MOXKE JIOTIOMOTTH YHUKHYTH
npodeciiiHoro  BUrOpaHHS ~Ta  MIABUIIUTH  3arajbHUHA  piBeHb  IXHBOI
Mpane3JaTHOCTI.

Icaye 6e3miu mporpam, sSKi MOXKYTh JOITIOMOITH B 3aro0iranHi npodeciitioro
BUTOpPaHHS Ta MiATPUMII IICUXOJIOTIYHOTO 3I0POB’S MpaIiBHUKIB. OCh IEKiJIbKa 3
HUX:

— TICUXOJIOTiYHI KOHCYNbTamii Ta TpeHiHrd. Jlusd mpamiBHUKIB MOXKHA
MPOBOJIMTH TPEHIHTH 3 €(EeKTUBHOTO YNPaBIiHHS CTPECOM Ta 3HIKEHHS PH3MKY
npodeciiiHoro BuropanHs. Takok MOXyTb OyTH OpraHi3oBaHi I1HIUBIIyanbHI
KOHCYJIbTallli 3 MCHXOJIOTOM, SIKi JOMOMOXYTh IpaliBHUKaM 3 PpO3B’sS3aHHIM
oco0ucTHX Ta npodeciiHux nmpobiem;

— mporpamu 30epekeHHs 310poB’si Ta (iTHecy. 3abe3nedeHHs 3I0POBOTO
Croco0y JKUTTS MOXKe JIONOMOITH YHHMKHYTH mpodeciiiHoro BHTOpaHHS Ta
MABUIITUTH 3aTajJbHAN PiBEHB TPAIe31aTHOCTI.

— TIIporpaMu Kap’epHOTo po3BUTKY. [Iporpamm, ski JgomomararoTb
IpariBHUKaM PO3BUBATHCS Yy CBOIM Kap’epi Ta MiJBHMIILYBaTH CBOI KOMIIETEHIi,
MOXYTb 3HU3UTH PU3HK NPO(ECiiHHOrO BUTOPaHHS.

— mporpaMu npoigakTHKH Ta OopoTeOM 3i cTpecoM. CTpec € OIHi€ 3
TOJIOBHUX MPHUYMH NpodeciiHoro BUropanHs. Jlist mpamiBHUKIB MOKHA pO3poOuTH
NporpamH, sIKi JIOMIOMOXYTh 1M e(EeKTUBHO YIpaBisaTH cTpecoM. MoxHa
MIPOBOIUTH TPEHIHTH 3 TEXHIK pellakcamii, MeauTanii, AUXaJbHUX BIPAB, a TAKOX
HaBYATH MPALIBHUKIB €(EKTUBHIM CTPATETisIM YIPABIiHHSI 9acOM Ta IPIOPHUTETIB.

— TIporpaMu MiATPUMKH Ta HABYAHHS €MOIIHHOI iHTenmireHTHOCTi. EMoriiina
IHTEIreHTHICTh € BAXKIMBOIO SKICTIO ISl €()EeKTHBHOTO YMPAaBIIHHS CTPECOM,
B3a€EMHHAMHU 3 KOJIETaMH Ta KEPIBHUIITBOM, a TAKOX JJIS PO3BHUTKY 1 YCIiXy B
Kap’epi.
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— MpOrpaMu MCHUXOJIOTIUHOI Oe3neku Ta npoTumii OymiHry. s 3amobiraHus
OyJiHry MOKHa pO3poOWTH CreliajbHI MPOrpamMH, SIKI HAaBYAIOTh MPALliBHHUKIB
e(eKTUBHHUM CTpaTETisIM B3a€EMOIi1, KOMYHIKaIlil Ta KOH(IIKTOIOT].

KoskeH KOJIeKTHB Ta KOYKHA OpraHizalis Mae CBOi crenudiyHi 0coOIMBOCTI, 1
TOMY MPOTrpaMH MiJTPUMKHU MCUXOJIOTIYHOTO 37I0POB’s MPAIiBHUKIB MAOTh OyTH
po3po0ieHi 3 ypaxyBaHHSM KOHKPETHHX IOTpe® Ta BUMOr. Taki mporpamu
MOXXYTh OYTH YaCTHHOIO KOPIIOPATHBHOI KyJIbTYPH, IO CIPHATHME IOKpALICHHIO
3araJlbHOTO TICHXOJIOTIYHOTO KJIiMaTy Ha poO0oYoMy Micli Ta 3HH3UTH PH3HK
BUHUKHEHHS PO(eCcifHOr0 BUTOpaHHS.
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COLIAJTBHO-IICUXOJIOI'TYHI ACIHEKTH, AK YUHHUKHA
BUPOBHHNYO0TI'O TPABMATU3MY

AxTtyanbsHicTs. KOHCTHTYIII€IO HamIOl IepKaBU BU3HAYCH MPIOPUTET KUTTA 1
3[I0POB’s MPAIIBHUKIB 0 BiTHOMICHHIO 10 PE3yJbTATIB Mpalli, OCKIIBKH KHUTTS Ta
3M0pPOB’Sl JIIOAWHU € TOJIOBHOIO Ta HAMBaXIMBINMIOW IiHHICTIO. B  VYkpaini
3a0e3meueHa 3aKOHOJaBYa 0a3a 3 OXOPOHM TMpalli Ta COIIaJbHOTO 3aXHCTy
npamotounx. [Turanns oxoponm mpami (OIl) Ta moTpuMaHHS BHMOT TEXHIKH
Oe3mekn Ha MiANPUEMCTBI € OJHUM 3 MPIOPUTETHHX 3aBIaHb POOOTOJABI.
JloTpuMaHHS TpariBHEKaMH BHMOT IHCTPYKIi 3 OIl Ta mpaBmil moxkexHOT
Oe3MeK A€ MOXIMBICTE 3MEHIINUTH KIJBbKICTh HEI[AaCHUX BHIAAKIB Ha
BUpoOHUITBI npubmm3Ho Ha 80 — 90 %. BaxumBy ponb mpu HbOMY BiIirparoTh
COLIaJIbHO-TICUXOJIOTI4HI aclIeKTH OXOPOHHM Mpalli, 10 SIKMX CJiJ BiIHECTH TPYAOBY
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JSUTbHICTD JIOJMHM Ta MPOJYKTUBHICTH Tpali y 3ajJeXHOCTI BiJ COLIaIbHOTO i
TICHXOJIOTIYHOTO KIIIMaTy Y KOJIEKTHUBI.

MeTta poOOTH — BUBYCHHS CKOHOMIYHMX 1 COI[IaIbHUX ACIEKTIB COIIabHO—
TICHXOJIOTIYHOTO KJIIMaTy Ha BUPOOHWYOMY IMIiANPUEMCTBI Ta iX BIUTUB Ha Oe3meKy
MPaLOI0YHX.

I[Ipu pmocmimkeHHI EKOHOMIYHMX 1 COIIaJBPHUX AacHeKTiB COIaJbHO —
TICUXOJIOTIYHOTO KIJIIMATy y KOJIEKTHBI, CIIiI BpaXxOBYBaTH OCOOIMBOCTI BiTHOCHH
MDK Tpymam# JIOIeil 3 pI3HHM COLiaJbHUM CTAHOBHIIEM, IO BiAPi3HAIOTHCS
CHocOo0OM KHTTS, MaTepialbHUM PIBHEM Ta AKICTIO OCBITH.

SIK cBigumuTh aHami3 craTUCTHYHHX maHux, 60-80 % HemacHUX BHIIAIKIB Ha
BUPOOHHWITBI BHHUKAIOTh Y 3B’S3KYy 3 MiSIMH CaMUX IpamiBHHUKIB. HectaOimpHui
MCUXOJIOTIYHUI CTaH TMPAIFOI0YOr0 MOXE OyTH MNPHYMHOKO aBapii, a TaKOK
HEeraTUBHO BIUIMBAaTH Ha SIKICTh BHUKOHYBaHOI poO0OOTH, Ha JOTPUMAaHHS
MPAI[iBHUKOM 3aXOJiB OC3IMEeKH IMiJl Yac TEXHOJOTIYHOro mporecy. Bekrop
TPYyIOBOI JisUTbHOCTI TpaliBHUKA BU3HAYA€ThCS HE TUIBKH  BEJIMYHMHOIO
EMOI[IHHOTO Ta HEPBOBOIO HANPYXKCHHS, ajle W (I3UYHUM HaBaHTAXKECHHSM,
PUTMOM 1 BJIACTHBICTIO POOOTH, il MOHOTOHHOCTI, aHami3y iH(popMmallii Ta 00’emy
cupuiiMaaHsa. OcoONHUBY pojb y TCHXOJOTIYHOMY aHaNi3i TPYIOBOi MisIIBHOCTI
BiZIrparOTh €MOIlil, 0 NOIIIAIOTHCS Ha 2 TPYIIN:

I — emonii moB’A3aHi 3 BITHOCHHAMH Y KOJICKTHBI;

II — emormii, 10 BUHUKAIOTH Y MPOLIEC Mparli.

B pesynmbrari aHamily CTaTHCTHYHHMX JaHWX BHPOOHWYOTO TPAaBMATH3MY
BCTAHOBJICHO, 1[0 OJHIEIO 13 MPUYMH TPABMATH3MY JIIOAMHUA Ha pOOOYOMY MicIli €
HE3aJJ0BUIbHUI TICUXOJIOTTYHMI CTaH MpPAI[iBHUKIB IIiJ| 4YaC BUKOHAHHS TPYAOBHX
000B’s13KiB. B Takux Bumaakax He Jqonomarae Hi iHCTHHKT caM030epexeHHs, Hi
3HaHHA TMOTEHUIMHMX HeOe3nek, a BeJUYe3HWH 3HA4YeHHS Mae HajJMipHa
CaMOBIIEBHEHICTh 1 MNEPEOlliHKAa BIACHMX MOXIMBOCTEH, SIKI 3HWXKYIOTh yBary
JIFOJIUHU ¥ IPU3BOJISITH 10 HEXTYBAHHSI [IPaBUJIAMH O€3IeKH.

Hanpukiani pobGodoi 3MiHM a0 BKiHENb TIDKHS OpraHi3M JIOAWHA
BTOMJIIOETECSI 1 BOHA CTA€ IPATiBIMBOIO, IO B CBOIO UYEPry MOXE 3 BEIHMKOIO
HMOBIpPHICTIO TIPU3BECTH 10 TpaBMAaTU3My. TakoX NpH TPUHHATTI HA POOOTY
moTpiOHO BpaxoBYBaTH OCOOIMBOCTI THITY TEMIICPaMEHTY JIFOJMHU. BiqnoBigHo 10
TICUXOJIOTIYHO{ OIHKH ICHYIOTH: XOJIPHK, CAHTBIHIK, ()IIErMaTHK, MEIaHXOJIK.
BpaxoByroun SKiCTh IIMX PHUC, KOXKHOMY 3 POOITHHKIB CJIiJI IpaliOBaTH HaJ THM,
100 KOHTPOJIOBATH HeOakaHi PHUCH, IPOSBU 200 iX yCYHEHHS.

IIpn BUHWKHEHHI HEOE3MeKW, iSUTBbHICTh JIOJWHU MOXHA PO3IUINTH Ha
JIEKiTbKa eTalliB: CIPUHHATTS Ta yCBIJIOMJICHHS HEOE3MEKH; NPUHHITTS pilleHHS
II0JI0 YCYHEHHsI HeOe3MeK! 3 ypaxyBaHHSIM MOXIJIMBOCTEH JIIOJMHY 1 TexHikH. [Ipu
IbOMY BXKJIMBE 3HA4YEHHS MAlOTh 3HAHHA, JOCBiA 1 mpodeciiiHa MiATOTOBKA
mpaimiBHUKA. be3neka moBeaiHKyY JIIOAUHN Ha BUPOOHUIITBI 3aJI€KHUTh:
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— Bix cTaHy 0e3yMOBHHX peIieKciB, SIKNMU JIFOJMHA HECBIJOMO BiIOBiJgae
Ha pi3Hi HeOe3meKH, 10 3arpoXyIOTh 1l OpraHi3My (HampHKJIaJI: BIIXWICHHS BiJ
PYXOMOTO0 00’€KTY, CAMOBUIBHE BiJICYyHEHHSI PyKH BiJl Taps4oro mpeaMeTa):

— ncuxo(i3ioNIOTIYHUX SIKOCTEH JIOJIUHY, IO 3aJIeKaTh BiJ YyTIMBOCTI 11 10
CUTHAJIB HeOe3nekw, 1 IIBUAKICHUX MOXKJIMBOCTSIX peaklil Ha TaKi CHUTHAIM.
[IprgoMy Ha TOBEAIHKY JIFOJMHM BIUIMBAE TAKOX I €MOIIMHNH, ICUXOIOTIYHUH i
(hi3uyHMi cTaH.

OTxe, TOJNOBHHM TPEHAOM YIOCKOHAJICHHS COMLIaJbHO — IICHXOJIOTiYHOT
00CTaHOBKH y TPYAOBOMY KOJIEKTHBI Ha BUPOOHHIOMY IiJIPUEMCTBI MOXKE OyTH:
«Oe3medna mparsy;

— «0Oe3meyHi YMOBH Tpali» — YMOBH Ipami NMpH SKUX BIUIMB HA POOITHUKIB
IIKI[UIMBUX YW 3arpo3iuBUX (hakTOpiB BHKIOYEHO abo piBHI iX BIUIMBY He
MEpPEBUIIYIOTh BCTAHOBJICHUX HOPMATHBIB, ajie MPH LIbOMY 0arato Mo 3aJeXHTh
Bijl caMOro mnpailiBHUKa — HOro KBaiidikamii, moBeaiHKH, (pi3HYHO-TICHXO0IOTIHHOTO
CTaHy.

Iponaranna 370poBoi i Oe3neuHo mpaili — OJJHE 3 COI[iaJbHO MCUXOIOTTUHIX
3acaji 3710pPOBOT0 KOHKYPEHTOCIPOMOKHOTO KOJIEKTHBY.

BucHoBok. {711 3HIDKCHHS PiBHS BHPOOHMYOTO TPaBMATH3MY 1 IIiIBHIICHHS
comianbHOI ajamTallii TpamiBHUKIB Ta KEpiBHUKIB Tpebda BpaxoOBYyBaTH iX
TICHXOJIOTIYHI OCOONMBOCTI, (PaKTOPH KONEKTUBHOI TOBEIIHKH, MOTHBALIHHY
YacTUHY iX Oiff Ta MOCTIHHO MiABUIIYBATH SKICTh HABYaHHS 3 MHUTaHb OE3ICKU.
Ipu migdopi kagpiB HEOOXiMHO 3aCTOCOBYBATH CY4YacHI aKTUBHI METOIW HaBUAHHS
3 BpaxyBaHHM IICUXOJIOTIT MOBEIIHKH Ta O€3IEeKH JIIOJHH.
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CYB’EKTUBHE BUBHAYEHHA CTYIIEHA BTOMH

Broma sk ckiagHMH IpolleC THMYAacOBUX 3pyLIeHb B (i3ionoriyHomMy i
NICHXOJIOTIYHOMY CTaHi IIpalliBHUKAa B pe3yJbTaTi HampyxeHoi abo TpuBaioi
pobOTH XapakTepu3yeThCsl CyO €KTUBHMMH 1 00 €KTUBHMMH ITOKa3HUKaMH.
Cy0’€eKTHBHOIO 03HAKOIO BTOMH € BITYYTTSI CTOMJICHOCTI, SIKE MOXXHa TPaKTyBaTH
SIK CBOEPIHHIT IIcHXiunmit cTaH. Foro KoMIIOHeHTaMH €:

— BIIYYTTS 3HECHJICHHS, KOJIM JIIOAWHA BiJUYyBa€, 10 HE B 3MO31 HAJEKHUM
YHHOM MPOJIOBXYBaTn poOoTy. BoHO Moke BHHMKAaTH i TOZl, KOJIM IOKa3sHUKH
POOOTH TPUMAIOTHCS HA IOCTaTHHO BUCOKOMY PiBHI;

— HECTIHMKICTb 1 BiIBOJIKAHHS yBary,
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— TOpYLIEHHS B MOTOpHi cepi — pyxu CHOBUIBHIOIOTHCS a0, HaBIaKH,
CTalOTh MOCHIIITHUMH, HECKOOPIMHOBAaHUMU;

— MOTIpIIEHHS YBary, mam’sTi 1 IBUIKOCTI MUCJICHHS;

— COHJIMBICTb, ITOCTAa0JICHHS BOJI, PIlIyYOCT], BATPUMKH, CAMOKOHTPOJIIO.

[pu anani3i TUHAMIKH BUPOOHUYUX MOKA3HUKIB OCOOJHMBY yBary HEOOXiIHO
TIPUIUATH SKICHUM TIOKa3HUKaM POOOTH, AKi OiIbII aZeKBaTHO, HIX KiJBbKiCHI,
XapaKTepu3yITh PO3BUTOK BTOMH. Ha (hoHI BTOMHU 1 3HMKECHHS Tparie31aTHOCTI
po60Ta MPOIOBXKYETHCS 32 PaXyHOK BOJIBOBHX 3YCHIb i PE3€PBHUX MOIINBOCTEH
opraHiamy. Jlume 3 dYacoM BHABIAIOTHCS OUYEBHOHI O3HAKM BTOMH: pPyXH
MpaIiBHUKA CTAIOTh HETOYHUMH, TOPYIIYETHCS KOOPAHMHAIS, 3 SBIAIOTHCS 3aiBi
pyxu. Tomy BUpPOOHMYI NOKAa3HWKH CJIiJ BHKOPHCTOBYBaTH B KOMIUIEKCI 3
(i310JI0TTYHUMH 1 TICUXOJIOTTYHUMH.

Uum Oinple HaBaHTaXEHHsS B Tpoleci mpari, TUM Oiaplil ¢izionorivxi
3pyIICHHS B OpraHi3Mi, siKi, MPOTe, HE € MPAMOJIHIHHUMHU. YCTaHOBHTH TOYHI
KIJIbKICHI KpUTepil BTOMH JJOCHTh Ba)KKO, OCKUIBKH BOHH 3aJIeXaTh Bij Oararbox
(hakropiB: cnenudiky AisTIBHOCTI, sIKa BUSBIIAETHCS B MIJBUIICHIA aKTHBI3aIlli THX
yi iHIKX (YHKIIOHAJBHUX CHCTEM, CTaBJICHHS IpaliBHUKa 10 BUKOHYBaHOI
po06OTH, THUITONOTIYHUX 0COOIMBOCTEH H1OTO HEPBOBOT CHCTEMH.

3anexHO Big OCOOMMBOCTEH Mpaii BTOMa MOXKE pPO3BUBATHCA 3 Pi3HOIO
MIBUIKICTIO 1 JOCSATAaTH pPI3HOTO CTyHeHA TIUOWHHU. PO3pi3HAIOTE MicueBy i
3arajgbHy BTOMY. MicIieBa BTOMa JIOKaJli3y€eThCs B MPAIIOI0YOMY OpTaHi, 3arajgbHa
— OXOIUTIOE BECh OpraHi3M. 3aleXHO BiJ (YHKIIOHATHHHUX 3pYIICHb B OpPTaHi3Mi
MPAIO0YKX Mifl BIUIMBOM TPYIOBHX HaBAaHTAXEHb PO3PI3HSAIOTH YOTHPH CTYIEHS
BTOMH.

Broma mepmoro ctymeHs (Mmamo BupaxkeHa), abo (aza MOYATKOBHX
NOPYILIEHb peaKiiil, Majlo 4YKMM BIAPI3HIETbCS BiJ| BUXIIHOTO (YHKIIOHAIEHOTO
crany. CUMITOMamMM Takoi BTOMH € TOMWJIKM IIPU BUKOHAHHI TOYHHUX PYXIB 3
HE3HaYHUMH M’S30BUMH 3yCHIUIIMH B 3B 513Ky 3 HEBIAINOBIJHICTIO CHJIOBHX Iiif 3
Ooky npamniBHuKa. [Ipr boMy po6oTa 3 IOMIPHUMHE 1 MAKCHMATEHUMHE 3y CHILISIME
BUKOHYETHCS 0€3 iCTOTHUX 3MiH.

Broma gpyroro crymens (momipHa) XapakTepU3yeTbCs HE3HAYHUM
3HWKEHHSM TIPaIe3IaTHOCTI i BUTPHUBAIOCTI, 3arajibHa Mpale3JaTHICTh OIM3bKa 110
BUXIJTHOTO PiBHA. 3pYIICHHS BHUSABISIOTHCS B 30UIBIICHHI KITBKOCTI TIOMIUIOK MIPH
BUKOHaHHI JIifl, IKi BUMaraloThb HE3HAYHUX a00 MAKCUMAIBHUX M S30BHX 3yCHIIb.
[pu 1iboMy MepII BUKOHYIOTBCS 3 HAAMIPHUMH 3YCHIUISIMH, @ JIPYTi — 3 MEHIIUMHU
MOPIBHSHO 3 BUX1THUMU 3HAYCHHIMH.

Broma Tpersoro crymeHs (BHpakeHa) XapaKTEPU3YEThCS BiTIyTHUM
3MEHIICHHSAM IPane3JaTHOCTI 1 BHTPHBAJIOCTI pyxoBoro amapary. Yac peaxiiit
301IBIIY€ThCS, IIBHJAKICTE ONTHUMAJIbHUX 1 MAaKCHMalbHUX POOOYHMX peakIliit
CHOBIJIBHIOETECS, M’530Ba CHJIa TIpM BHKOHaHHI MaKCHUMAaJbHHX 3YyCHIIb
3MEHIIyeThCsl. MiHIMaiIbHI M S130Bi 3yCHIUIS BUKOHYIOTBCS 3 HaJIMIpPHOIO CHJIOIO B
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2 — 2,5 pa3u, TOOTO MAalOTh Miclle YITKO BHMpa)K€HI MapagoKcallbHi peakIlii.
3arajpHa Mpare31aTHICTh 3MEHIIYEThCSL.

Broma 4yerBepToro crymeHsi (CHJIBHO BHpPaXEHa) CYNPOBOIKYETHCS
yJIbTpanapajoKcaJbHUMH peakuisMi. Bci NMO3WTHBHI CHUTHAJIM TpAliBHUKOM HE
CIPUAMAIOTHCS, @ HEraTHBHI BUKIMKAIOTh IMO3UTUBHI peakiil, 110 MPU3BOIUTH JI0
TIOMMJIOK, aBapiii TOImIO.

s OUWiHKA BTOMH BHUKOPHUCTOBYETHCS BEMMYHWHA 3MIiHH B KiHII po0OOYOTO
IHS TaKUX TIOKA3HUKIB, SK BHUTPHUBAIICTD BiJHOCHO CTaHIAPTHOTO M’S30BOTO
3ycWUIsI, 00’€M  KOPOTKOTpHBANOi IaM’sATi, dYac TpocTtoi 1 CKIagHOI
30pPOBOMOTOPHHX PEAKIlii, Jac MEePEeKIIOYCHHS yBark, KPUTUYHA 9acTOTa 3NIUTTSA
MepexTiHb. B cTaHi Majo BHpakeHOi 1 MOMIpHOI BTOMH TpYyAOBa IisUTBHICTB
MOXIIMBA, OCKUIbKM BOHAa IiIBUIIYEe TPEHOBAHICTh OpraHisMy 1 MOXe
MPOJIOBXKYBATUCS MPOTATOM TPETHHH pobouoro uacy. [Ipu BupaxeHiil i CHIBHO
BUPQXEHIH BTOMI Ipale3aaTHICTh 3HUKYEThCs, (i3iooriyna 1niHa poOOTH 3HaAYHO
MIIBUILYETHCS, 2 BiIHOBIIOBAJIbHI IIpOLecH NPOTroM 16 — 24 roxux micist podoTu
MOXYTh OyTH HEJOCTaTHIMH, B 3B’SI3Ky 3 YHWM HECIpPUSATIHMBI 3pYIICHHS B
OpraHi3Mi aKyMyJIOIOThCs. SIKIIO Il 3pyIIEHHS] HE NPOXOAATH 1 32 BUXI/IHI AHI, TO
PO3BHBAEThCA TaK 3BaHA XPOHIYHA BTOMA, SIKY MOXXHA BBa)XKaTH IEPEBTOMOIO, 1€
MOXe€ TIPHBECTH 10 Pi3HUX 3aXBOpIOBaHb. HalOinpIl MOMMpPEHNMH € HEBPO3H,
TIIepTOHi1, aTepOCKIIEPO3H, BUPA3KOBi XBOPOOH, iHPAPKTH i IHCYIBTH.

TakuMm 4YMHOM, B TIpOIECi TPYIOBOI MisIIPHOCTI TepMiH BHKOHAHHSA POOIT
MOBHHEH OyTH BU3HAYCHWH 3 ypaxXyBaHHAM (i310JIOTIYHAX MOYKIIMBOCTEH JTFOIUHU.
Jnst 3ano0iraHHs BUHHMKHEHHS BIAYYTTS BTOMH Ta II€PEBTOMY HEOOXiIHO
JOTpUMYyBaTUCh 30amaHcoBaHOro rpadiky poOOTH Ta BIANOYMHKY, a TaKOX
3I0pOBOTO 00pa3zy KUTTSI.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. Karpenko JI. A., Ilictpyn I. II. Oxopona mpami B ramy3i OCBiTH:
HaBuanpHui mociouuk JI. A. Karpenko, 1. I1, IlictpyH- 2-re Bua., gon. — Cymu:
BT/l «YHiBepcuTeTchbka kHura», 2004. — 304 c.

2. T'iriena npaui: ITigpyunux / A. M. IleBuenko, O. I1. SIBopoBcekuid, I'. O.
onuapyk Ta iH.: g pen. [Ipod. A. M. IlleByenka. — Kuis: Tndorekc, 2000. — 608 c.
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BUPOBHUYUI CTPEC TA CTPECOPH

[Ipobnema BHUPOOHHMYOrO CTpecy Ha POOOYOMY MICIH Ta PI3HOMAHITHHX
CTpecopiB, sIKi MOXYTb HOro CHpUYMHHUTH €, Oyna 1 Oynae Haa3BUUaiiHO
aKTyaJIbHOIO. 3arajioM CTPeCOpH NOAUIIIOTE Ha TPpU IpynH: (i3n4Hi, opraHizaumiiizi
Ta TICHXOJOTiyHI. Xo4a NesKki (i3WdHi CTpecopH MOXKHA YCYHYTH ab0 9acTKOBO
KOMIICHCYBATH, HETATHBHUI BIUIMB OPTaHI3alliMHUX i IICHXOJIOTIYHUX CTPECOPiB
Bax4e 1moM’ sIKIUTH. Pi3n4HI cTpecopn BKIIOYAIOTH Taki (aKTOPH, SK HEAOCTATHE
OCBITJICHHSI Ta HEKOM(pOPTHA TeMIIepaTypa, OpTaHi3alliifHi CTPECOpPH BKIIOYAIOThH
Taki (haKkTopH, SK HABAaHTa)KCHHS Ta HEJOCTATHE HABAHTA)KEHHS, a ICHXOJOTI4HI
CTpECOPH BKIIOYAIOTH MOOIHT 1 3HYIIaHHS.

3a ocTaHHI POKM KIJIBbKICTh CTpecOBUX (akTOpiB sIKi 3MIHIOIOTH pPOOOYi
mporiecd i 0e3nmocepeIHbO BIUTMBAIOTh HA IMCHUXIYHUA CTaH POOITHUKIB 3HAYHO
3pocia. 3OUTbIICHHS TICHUXOJIOTIYHOTO HAaBaHTaXXEHHS 3 3aco0iB  MacoBol
iHpopMmanii, BUMyIIeHAa AWCTaHIiiHA poOOTa ab0 HaBYAHHS, CTBOPWIIM YMOBHU
MIBUAKOT ajanTanii yKpaiHUIB Mmig HOBI peanii xutTs i podotu. [Tinmpuemcrsa i
0i3HeC MBUIKO peOpraHi3yBaics, 1 OYaxy JOBOJI IPOIYKTHBHOTO MPAIIOBATH 32
HOBHX €KOHOMIYHHX YMOB B KpaiHi.

3a 3BHYAHHUX yYMOB, BPaXOBYIOUH i€papxito morped Macioy, mpamiBHUKA
OYIKYIOTh HE TUIBKH CBO€YACHOI OIUIATH 32 CBOIO pOOOTY; BOHM TAaKOXX IParHyTh
MOBarM, BH3HAaHHA IX mnpodecioHani3My, Kap’€pHOTO 3pOCTAHHSA Ta IHIIUX
HerpomoBux noTped. [IpoTe, 1l oUikyBaHHS HE 3aBXKAW BHUIIPABIOBYIOTHCS Yepe3
He3aJ0BUIbHI yMOBM TIpalli, Hee(EeKTUBHY KOMYHIKAaIlil0 3 KEpiBHHKaAMH Ta
KOJIeTaMH, BIJICYTHICTh MOXJIMBOCTEH Ui Kap €pHOro 3pocraHHs Ta iH. Taki
CTPECOPH MOXYTh BHKJIMKAaTH BUPOOHMYMH CTpEC, IO NMPHU3BOAUTH J0 BTOMH,
HEYBOKHOCTI, PI3HUX TOMWIOK 1 HeOe3nek B pobori. € pexoMeHmais
BUKOPHUCTOBYBaTH JIarHOCTHYHI IHCTPYMEHTH /IS KUIBbKICHOI OI[HKU (akTopiB
CTpecy Ta DIBHIB CTpecy Ta BIPOBaJPKyBaTH II€PBHHHI, BTOPUHHI Ta TPETHUHHI
KOPHUTYBaJIbHI Jil JUIS YIIPaBJIiHHS CTPECOM Ha poOOYOMY Micli, 3aCTOCOBYBATH
pi3HI TPaKTHKM 3HATTS CTpecy, Taki SK My3WYHa Teparis, INCHXOpeaKcallis,
JIXaJbHI BIIPAaBH, TPEHYBAHHS 1ZIEOMOTOPHHUX M 5I3iB, 3HSTTS M S30BOT HAIIPYTH Ta
MenuTaris. [1]

PoGortonaBusiM BapTye Oibliie 3a0XOYyBaTH IPALIBHUKIB MOMIIMBOCTSIMH
npodeciiiHoro po3BHUTKY, NMPONOHYIOUM M HaBYAaHHS Ta MPOrpaMH HACTaBHUIITBA,
I[e JOTIOMOXe IM BiAYyTH CBOIO I[IHHICTH Ta IHBECTHIl poboTomaBlsd y iX
Kap epHuit 3pict. Takok COpHUATH MOTHBALIi CIIBPOOITHUKIB MOKHA CTBOPEHHSIM
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MO3UTHBHOI POO0YOT KyJIBTYpH 4epe3 BU3HAHHS IX JOCSTHEHb Ta BUHATOPOKEHHS
3a IPOJYKTHBHICTh YA BUKOHAHHS CKJIaJJHUX IPOEKTIB.

Ille omHMM BaXIMBUM IYHKTOM Yy IIOJOJAaHHI CTpecy MiJ 4ac poOOTH €
BIIKpUTE Ta 4YeCHE CIJIKYBAaHHS MDK CIIBPOOITHHMKaMHU Ta KEPIBHHUIITBOM, IIO
CTBOPIOE 3/I0POBY KYJBTYpY IIaJioTy y CepeluHi KOJIEKTHBY. Y Takill KyJbTypi
BITYKH, 3ayBaKCHHA Ta MPOMIO3HWIIi BITAIOTHCSA, HA HUX PEaryioTh, a TaKOX
MOXXYTh BHHATOPOIUTH 332 HUX. Tako Imo0 chopMyBaTH CIpHsATE KOMAHIHIH
poboTi Ta cmiBmpami, OpraHi30BYIOYH 3axomu 3 (opMyBaHHA KOMaHAH abo
comianbHi 3aX0H, TaKi K MiKHIKA KOMITaHii 800 BOJIOHTEPCHKI MOKITHBOCTI.

BrpoBamxkyroun mi peKoOMeHIaIlii, KOMIaHii MOXYTh CTBOPHUTH poboue
CepeloBHUINe, SKE CIPHATAME AO0OpOOYTy NPAIiBHUKIB i CIPHATHME DPO3BUTKY
MO3UTUBHOI KynbTypu. IllacmuBi mpamiBHUKKH € OUTBII TPOJYKTHBHUMH,
3alliKaBJICHUMH Ta JIOSJIBHUMH JI0 CBO€E Oprasizamii, 10 MOXe€ MiJABUIIUTH
npuOyTKN KOMIMaHii.

Skmo cnpoOyBatu TauMOILIe 3aHYPUTUCH y NMPUYMHU BHPOOHUYOTO CTpecy,
MOXKHA IIOMITUTH, IO HYJIbOBHUI pIBEHb BHUPOOHHYOrO CTpECy JIOCSTAIOTh Ti
NpaliBHUKY, SIKI TPAlIOIOTh HAa CBOEMY MICIi B CHCTEMi, MpaIOIOTh 32
BHYTPIIITHIM IOKIHKOM, OepyTh Ha cebe smrie cBoi QyHKIII1, Bill mparii OTpUMYIOTh
3aJI0BOJICHHS, TIOTO/DKYIOTECSI Ha KOM(OPTHI YMOBH Mpali, MUTTEBO MEPECTAIOTH
MPAIIOBATH NpPH BUHUKHEHHI IIKIIMBAX a00 HEOE3MeYHWX yMOB IIpami, JIETKO
PO3MPOIIAIOThCS 3 POOOTOAABILIEM, SIKUI HE MOXKE X YCYHYTH a00 HOJIIIIHTH.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1. Yebepsiuko C. CrpecocTifikumii MpaiBHUK — NpHOYTKOBUIT Oi3HeC: sK
OIIHUTH pIBEHb CTpeCy Ta 3amod0irte mpodeciiiHoMy BUropaHHIO HaykoBo-
BUpOoOHMUHH sxypHa Oxopona mparri. 2021. Ne10. C. 46-50.
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®AKTOPHU BUKUBAHHS JIIOJEN B 30HI YPAKEHHS BIJI BUBYXY
TAKTUYHOTI'O SIAEPHOI'O 3APALY

Ha Tmi pociiicekoi arpecii mpoTu YKpaiHH SK HIKOJH aKTyaJdbHHM IIOCTa€
MUTaHHA MOXKJIMBOCTI 3aCTOCYBaHHS TaKTHUYHOI siIepHOI 30poi ImpoTH BifCEKOBHX
Ta MHPHHX TpOMaJsH Hamoi JAepkaBH. TOoMy Tak BaXKJIMBO KOMIIIEKCHO
MpoaHai3yBaTH Ta aJrOpUTMi3yBaTH BCi HeoOXimHi aii Ta chopMyoBaTH
(hakTOpM BIDKMBAHHSA JIOJCH, SKI TOTPANIIN y 30HY YypaKeHHS Bil BHOYXY
TaKTHYHOTO SIIEPHOTO 3apsiy, BIATIOBIIHO 1O HOT0 OCHOBHUX (haKTOPiB ypakKeHHS.
Takum uwmHOM, BCi (AKTOpPHM BIDKMBAaHHS JIOJEH, SKI ONMHWIUCA B 30HI
NOTEHUIfHOTO BHOYXy, MOBHHHI BH3HAuaTH BIJNOBIJAHI CHOCOOM TPOTHAIT
KOHKPETHHM (haKTopaM ypaykeHHs Ta iX HelTpanizaiito.

Otxe, TakTnuHuil spepuuit 3apsa (TS3) — ne Goenpunacy, MOTYKHICTIO Bif
0,5 xinoronuu 110 100 KIIOTOHH, SIKM 3aCTOCOBYETHCS JJIsl OOMEKEHOT0 yaapy o
UIAM Ha 1071l 6010 200 IO KOHKPETHUX 00’€KTax, 03 TOTaIbHOTO PYHHYBaHHS Ta
PaIioaKTHBHOTO ypa)K€HHSI BEJIMKMX IUIONI Ha MicieBocTi. | came me nae meBHy
BipOT1IHICTh BIKWBAHHS JIFOJICH HaBITh 0€3MOCEPEIHBO MTOOII3Y MICIIsI BHOYXY.

Cepen ¢axtopie ypakeHHs T3 cmig BiI3HAYUTH Taki: CBITJIIOBE
BUIIPOMIHIOBAHHS, yJapHa XBHJIS, IPOHMKAIOYa pajiallis, eIeKTpOMarHiTHHH
IMITyJIbC, paJioOaKkTHBHE 3a0pyTHEHHS ,TeXHOTEHHAa OOCTAHOBKA, NCHXOJOTIYHHMA
BILIUB.

IepiiM GakTopoM ypakeHHsI, SKUH HACTUTAE JIFOJCH, 1110 OMUHKIIIKCS Y 30HI
BuOyxy TS3, € cBiTnoBe BumnpomiHioBaHHS. PesynbTatom Jii CBIiTIIOBOTO
BUIIPOMIHIOBaHHs MOXe OyTH 3aliMaHHs MPEAMETIB, OIUIABJICHHS, OOBYTIIIOBaHHS,
BeJIMKa TeMIlepaTypHa Hampyra B Marepianax. [IpM BIUIMBI  CBITJIOBOTO
BUIIPOMIHIOBaHHS Ha JIIOJMHY BHHHMKA€E CHJIbHE YPa)KCHHS O4YeH, OMiKM Ta
YPa)KEHHS HEe 3aXHMILIEHUX OAATOM AULTHOK TijIa. 3aXMCTOM Bijl BIUIMBY CBITJIOBOTO
BUIIPOMIHIOBaHHS MOe OyTH JIOBUIbHA HENpo30pa Iepenkoaa. ¥ pasi HasiBHOCTI
TyMaHy, CepIaHKy, CHJIBHOI 3alMJICHOCTI Ta/abo 3aAMMIICHOCTI BIUIMB CBITJIOBOTO
BUIIPOMIHIOBAHHSI TaKOX 3HIKYETHCS.

Binpuricts pyiiHyBaHb, 3aBIaHHUX SIEPHUM BHOYXOM, BUKIIMKA€THCS BILTHBOM
yZIapHOi XBWIi. YapHa XBHJISI pyHHYe OyaiBiI, CHOPYIH 1 Bpaska€ HE3aXHIIEHUX
Jro/iei, a OMIU3BKO JI0 HIIEHTPY Ha3eMHOTO BUOYXY IOPOJIXKY€E MOTY>KHI CEHCMIUHI
KOJINBAHHS, 3aTHI 3pyHHYyBaTH ab0 MOMIKOIUTH IiI3eMHI CHOPYAM 1 KOMYyHIKamii,
TpaBMyBaTH JIOACH, IO 3HAXOIATHCS B HHUX. 3aXMCTOM BiJ YHApHOI XBWJI JJIS
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JIOMUHU € cxoBuIa. Ha BigKpuTIi MICIEBOCTI BIUIMB YAapHOI XBUJI 3HMKYETHCS
pI3HMMH NOTTHOJICHHSMHY, IEPElIKOJaMH, CKJIaJKaMH MicleBOCTi. Sk okpemmuii
(axTop, 10 BIJHOCHUTHCS 10 yJapHOI XBHJI, CIiJ BUIUIUTH YJIAMKH CKJIAa: BUOUTE
YIApHOI0 XBHWJICIO CKJIO pO3JITA€TbCS HA YJIaMKH, MO JIETATh 3 BEIUKOIO
MIBUAKICTIO Y pi3HI OOKM Bixg BHOYXy, 1 3laTHI CEpHO3HO TpaBMyBaTH 1 HaBiTh
BOHTH JTIOUHY.

[Iponnkaroua pamiariisi Bpaskae JIOJASH JIMIIE HA BiACTaHI 2-3 KM Bif micus
BUOYXY, HaBiTh IS BEJHKHX 3a MOTYKHICTIO 3apsAiB. 3aXUCTOM BiJl IPOHUKAIOYOL
pamiamii € pi3Hi Marepiaiy, o0 MOCTa0NOITh TaMMa-BUIIPOMIHIOBaHHS 1 MOTIK
HEUTPOHIB. [meanbHOTO ONHOPIMHOTO 3aXHUCHOTO MaTepially Bix ycix BHIIB
MIPOHMUKAIOUOi pajiarii Hemae. I3 MUPOKO PO3MOBCIOKECHAX MaTepiaiiB, AKi 100pe
3HW)KYIOTh PIBeHb NMPOHMKAIOYOI pajiamii, CiiJ BiA3HAYUTH 3BUYAiiHWI OeToH, a
TaKOX 3BOJIOKCHE IPYHTOBE 3aCUIIAHHA.

EnextpomarHiTHuii iMImysbc Bin HazemHoro BuOyxy TSI3 Ha mopeil B 30HI
ypaxkeHHs1 Oe3nocepeHbO HE BIUIMBAE, TOMY B JaHid poOOTi el ¢axrop
YpaxXeHHs HE JOCIIKY€EThCS.

PapnioakTuBHE 3a0pyJHEHHS - 11 PE3yJIbTaT BUIAAaHHs 3 MiAHATOI B HOBITPS
XMapH 3HaYHOI KUIBKOCTI pali0aKTHBHUX PEYOBHH. YPaXEHHs JIOACH 1 TBapwH
BIUIUBOM Ppa/Ji0OaKTUBHOTO 3a0pyJHEHHS MOXCE BHKIMKATHCSA 30BHIMIHIM Ta
BHYTPIIIHIM ONpPOMiHEHHSAM. TSDKKI BHIIAAKH MOXYTH CYNPOBOKYBaTHCA
MPOMEHEBOIO XBOPOOOIO Ta JETAILHAM KiHIEM. Y 3B’SI3Ky 3 IPUPOJHUM IIPOLIECOM
pamiOaKTHBHOTO  pO3Maxy IHTCHCHBHICTH BHUIIPOMIHIOBAaHHS  3MEHIIYETHCS
€KCIIOHEHIIHO, 0COOJIMBO Pi3KO 11e BiIOYBa€ThCs B MEPLIi TOANHHM Ticis BUOYXY.

SnepHuii BUOyX y HaceJeHOMY ITyHKTI, SIK 1 iHII KartacTpogu, moB’s3aHi 3
BEJIMKOIO KIJIBKICTIO )KEPTB, pyWHYBaHHSM IIKIJJIMBUX BUPOOHHIITB Ta [IOXKEKAMH,
MpU3BEe 0 BAKKOT TEXHOT€HHOI OOCTAaHOBKM y paioHi #oro mii, i ne Oyme
BTOPUHHUM (hakTOpOM, MmO Bpaxkae. JIroau, sSKi HABITH HE OTPUMAIX 3HAYHUX
Mopa3ok 0e3mocepeHbO Bifl BHOYXY, 3 BEJIMKOI HMOBIPHICTIO MOXKYTh 3arHHYTH
BiJl XIMIYHUX OTPY€Hb, IHPEKIIHHUX 3aXBOPIOBaHb Ta iH. Bemmka HWMOBIpHICTBH
3rOPITH B OXkEekKax abo MPOCTO PO3OUTHUCS MPH CIpoOi BUOpATHCS 3 i 3aBaiB.

Jroam, Axi ommHWIKCS B paioHi mil BUOYXy, KpiM (Pi3UYHUX ITOIIKOIKCHb,
BiUYBAalOTh IIOTYKHMH TNPHUTHIYYIOUMI IICHXOJIOTIYHUH BIUIMB BiJ KaXJIHUBOTO
BUIy KapTUHHM S/IEPHOTO BHOYXy, IO PO3TOPTAETHCS, KaTacTpo(idHOCTI
pyHHYBaHb 1 TOXEX, 3HUKHEHHS 3BHYHOro JaHamadry, Oe3miui 3aruOnmx,
MTOHIBEUCHUX, BMUPAIOYHX JIFOJICH, TPYMIB, M0 PO3KIATAIOTHCS, 3aru0e piaHuX i
ONMM3PKHX, YCBIIOMIICHHS 3aIIO/ISTHOI ITKOIA CBOEMY OPTaHI3MY i jkaXy HEMHHYYO1
CMepTi Bil IPOMEHEBOi XBOPOOH, IO PO3BHUBAETHCS. Pe3ynbTaToM Takoro BIUIUBY
cepell THX, XTO BIDKHB TICIs KaTacTpo(H, € PO3BUTOK TOCTPUX IICHX03iB, a TAKOX
KIaycTpo@oOHUX CHHAPOMIB Uepe3 YCBIIOMIIEHHS HEMOXIJIMBOCTI BHHWTH Ha
MTOBEPXHIO 3EMJIL.
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BignoBigHo 1o mocnimkeHux (pakTopiB ypaxkeHHs Bin BuOyxy T3 moxxHa
chopMyrOBaTH TEBHI (DaKTOPH BHKMBAHHS JIIOACH, [IO ONUHWIKCS B 30HI
YpaKeHHSI.

1. Ilepmre, 1m0 ciig BiAMITUTH, 1 1€ € aKCIOMOIO — BIKMBATH Kpallie B TPYIIi.
OnuHak Maibke 3aBXIU NpUpPEYeHHH, Xi0a SKIO BIH HE MaiicTep BH)KMBaHHS.
ToMy mepuIogeproBoro 3agaueio € 310paTH JIFoeH B TPyIy (AKIIO Ie NHUBiIbHI) a00
NPUMKHYTH J0 BXKe ICHYI0Wol (HampuKiIan, OO BiChKOBOTO minmposmimy). Lle
3HAYHO MIJBHIIy€ IIAHCH HA BIKMBAaHHA Bciel rpymu. ToMy Tak BakinBa
HasBHICTH JIijepa i3 oOpraHi3amifHUMHU 34i0HOCTSMH Ta TIEBHUM JIOCBiIOM
VOpaBIiHHA, SKAH 3MOXKE B3SITH Ha cebe BiAMOBINATBHICTE Cepel Xaocy
TEpMOsIAEPHOI KaTacTpo(u, 10 HACYBAETHCA.

2. Tpeba po3MOALIMTH PONI Cepell YYACHHUKIB rpymu. SIKIIO Ii¢ BiiCHKOBUI
MiAPO3Mia, TO TaM Ii poiii Bxke posmomiteHi. Cepell NUBUILHUX TaKy (GYHKIIIO
MOBUHEH B3STH Ha cebe Jijep rpymny, sSKoMy Tpeba BU3HAYMTH OpraHizauiiHui
KICTSIK TPyNH, NMPU3HAYUTH MOMIYHHUKIB, IMOCTABUTH KOHKPETHI 3aadi M CHIy
KO’KHOMY Y4acCHHKY I'PYIIH.

3. Ilpu nepmmx o3HaKax MOXIMBOCTI 3actocyBaHHs T3 rpymi ciizn
30pi€HTYBaTHCS Ha MICHEBOCTI Ta BH3HAYUTH NOTCHHIHHI YKpHUTTSA. OCKUTBKH
MPOMIKOK Yacy MK (akTopaMH ypaXeHHS B JOWHaMimi BHOYXy HpPaKTHIHO
BIICYTHIH, TOMy Bimpa3dy Ttpeba MIyKaTH KamiTanbHi OCTOHHI CHOPYIH
MPOMHUCIIOBOTO THITy 3 TJIMOOKMMH MiJBAIPHHMH TPHUMIIICHHAMH, Oe3 BIiKOH,
OakaHO 31 BXOIOM TaMOypHOTo THmy. SIKIIO € 4Yac, MOKHA 3POOUTH 30BHIIIHE
oOBallyBaHHs BOJIOTMM IPYHTOM Ta IEPEKPUTH 30BHILIHIO BeHTWIsLi0. Tpeba
noAdaTy Mpo SIKECh JHUKEPEJIO CBITJIA B YKPUTTI.

4. 30BHI Ha JesKiil BificTaHi Bil BXoJLy Tpeba 3alMIINTH MO3HAYKH, J€ came
3HaXOJUTHCSI 0OpaHe IMIIPOBI30BaHE YKPHUTTS, MO0 aBapiliHO-MONIYKOBI KOMaHAN
MaJll OPIEHTUPH JUIs PATYyBaJdbHUX poOiT. [lo3Hauku moBuHHI OyTH po3TalIoBaHi
TaK, o0 X0 sSIKICh 3 HUX 3aJIMIIMINCS BUAUMI MiCisi MACIITAOHUX PYHHYBaHb il
yac BuOyxy TS13.

5. TlpumimenHs Ttpeba MaKCHMalbHO 3arepMeTH3yBaTH MiAPYYHUMH
3acobamu (TUTiBKA, CKOTY, BOJIOTE TaHUip’s Tomro). [licias 9oro 3a JOIOMOTORO
MOJIyM s CBIYKH IEPEBIPUTH HA HASBHICTH MPOTSITIB.

6. 3azpanerine Tpeba 3poOUTH 3amac BOAW, IPOIYKTIB Ta MEAUKAMEHTIB, Ta
NPU3HAYUTH BIANOBITAIBHMUX 3a iX OONIK Ta po3mauy. BeepeamHi mpuminieHHs
Tpeba BHW3HAYMTH CaHITApHY 30HY Ta MicIle s PO3MIIIEHHS pPaHEHWX Ta
TpaBMOBaHMX. SIKIIO cepel YYAacHUKIB TPyHH € MEAWK, BiH TOBHHEH OyTH
3BUIBHEHHH Bif] BCIX 1HIIHMX POOIT IO MiATOTOBII YKPHUTTS.

7. Bimpasy micng cIycKy TpyHOH B YKPHTTS CJiJ TOpaxyBaTH BCiX, XTO
YKPUBCSL Pa30M, BHU3HAYMTH CTaH KOXXKHOTO, IMPOBECTH IEPBUHHE COPTYBaHHS
npuOyJINX, BIIOKPEMUTH THX, XTO BUMarae MeJM4HOl J0MOMOIU abo 3HAXOJUTHCS
Yy BaXKOMY IICHXOJIOTIYHOMY CTaHi, a/pkeé IX Ba)KKMH CTaH MOXke Ie Oinblie
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NPUTHITATH HACTPil IHIIKX WieHiB Tpyny. OCOoOJIUBY yBary CliJi MPUIUTUTH TITSIM,
K HaWOUIbLI ypa3IMBHM WIIEHaM TpYIH, iX Tpeba MocTiiiHO YMMoch 3aiiMaTH,
BIZIBOJIIKATH BiJl TOTO jKaxy, IO BinOyBaeThcsl HaBKpyru. Lle 3a3Buuail, nonomarae,
aJKe IUTs4a NCUXiKa OlIbII aJanTHBHA, HIK Y IOPOCIIHUX.

8. OpranizauiiiHii rpymi Tpeda NPU3HAYUTH BiANOBIJAIBHHUX 32 JUCHUILTIHY
Ta MATPUMAaHHSI TOPSAAKY B YKPHTTI, 00 3amoOirTW MaHIYHAM HACTPOSM Ta
cpobaM TOCTPOKOBO TOKMHYTH YKpUTTS. TakiM Hamipam Tpeba InaBaTh CyBOPY
BiZICId Ta OPCTKO KapaTH NiAOYPIOBAIBHUKIB CIIOKOI0. OOOB’S3KOBO BBECTH
JKOPCTKHHA KOHTPOJb 32 0COOOBOIO 30pO€I0, sIKa € B YKPUTTI, BOHA TIOBUHHA OYTH
po3psimKkeHa Ta 30epiraTHCh B OKPEMOMY HEIOCTYITHOMY MICI MiJ BapTOO 10
MOMEHTY BUXOJY IPYTIH 13 yKPHUTTSI.

9. Ilicns mepumMx ABOX-TPHOX Ai0 micist BUOyXy Tpeba opraHizyBaT po30ip
3aBaliB Ta CcIpoOyBaTH CaMOCTIHHO NOKWHYTH YKPHUTTS 3a CHPHUSTIMBUX
METEOPOJIOTIYHAX YMOB (BIICYTHICTh JOIIY, BITPY, 3alHMJICHOCTI Tomio). Tpeba
OpraHi3yBaTH €BaKyalil0 IOpaHEHHUX Ta CIPOOyBaTH BCTAHOBHTH 3B’SI30K 3
aBapiifHO-NIOIIYKOBUMH TPyIIaMHU.

TakuMm yrMHOM, NpH MPaBUIBbHIN OpraHizauii Ta MeBHiH anropuTMizawii aii 3
ypaxyBaHHSIM HaBeleHHUX (PaKTOPIB BIDKMBAHHS IIAHCH HA TOPATYHOK JIIOACH, SIKi
OTIMHWIINCS B 30HI ypakeHHs Bix BuOyxy T3, 3HaYHO ITi IBUIIYIOTHCS.

VK 364.42.44

Kypxkos O.B.!,Binosa A.M.?

! crapur. Bukit. HY «3amnopizbka momitexnika»

2crym. tp. YOKC-312m HY «3anopizbka momitexnika»

OPT'AHIBANIA )KUTTE3ABE3INIEYEHHSA HACEJIEHHSA I YAC
BOEHHOI'O CTAHY

OnmHMMU 13 TOJOBHUX 3aBJiaHb LMBUIBHOTO 3aXHCTY MiJx Yac Jii BOEHHOTO
cTaHy B YKpaiHH, €: Oprasizaiisi »XUTTe3a0e3leyeHHs] HACEICHHs, L0 Mae€ IiJ
co0OI0 OMNOBILIEHHS HACEJIeHHS MNpO 3arpo3y 1 BHHUKHEHHS HaJA3BMYalHHUX
cuTyaniii Ta mnocriiiHe iHGOpMyBaHHS HOro Npo HasBHY OOCTaHOBKY, 3aXHCT
HaceJICHHS BiJl HACTIKIB BIICEKOBMX [Iilf, OpraHizarist i IpOBEAECHHS PATYBAILHUX
Ta IHIIMX HEBIIKIAJHUX pOOIT y paiioHax jmxa i ocepenkax ypakeHHs, HaBUYaHHS
HaceJICHHS BMIHHIO 3aCTOCOBYBATH 3acOOM IHJIMBIIyalbHOTO 3aXHCTY 1 HIATH B
Ha/J[3BUYAHNX CHTYALisIX.

[Mocriiine 3a0e3neyeHHs aKTyJIbHOIO iHPOPMAIII€I0 € 3aII0PYKOI0 LIBHAKOTO
Ta TPaBHJIBHOTO pEaryBaHHs HAcCEJCHHSAM IIiJi Yac BHHUKHEHHS HaI3BHYaHHOI
curyamii. IleHTpanbHa cucTeMa CHOBilIeHb Ji€ y KOXHOMY MicTi Ykpainm. II
CHTHAJI MOBIJOMIISIE TIPO T€, 110 Ha JIAHWH MOMEHT HasiBHAa HeOe3Ieka, sika MOKe
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3arpoXKyBaTd KHUTTIO Jtofed. TakoX, CHUTHaJl TPUBOTH IOBIJOMIIIETHCS IO
KaHajlaM TeJje- Ta paJioCHOBIIIECHHS.

Jnst sxuTTe3a0e3neyeHHs JII0JIel Ml Yyac OTOJIOIICHHSI CUTHAJy «IIOBITpsIHA
TPHUBOTa» JJIsl HACCIICHHS BIAKPUTI CIICI[ia)IbHI YKPUTTS, SAKi 32 3aKOHOM 00JIaTHaHI
TEIJIOM, NPOJYKTaMU XapuyBaHHs, MUTHOIO Ta TEXHIYHOIO BOJIOIO, CaHITapHUMHU
By3JIaMHU Ta 3B’s3koM. Brmama Ykpainu Ta micmeBi Bmaam oOnacTeil 3aKIHMKAIOTh
JMIOJICH HE ITHOpYBAaTH CHUTHAJIM TPHUBOTHM Ta INPSMyBaTd B YKPUTTS IIpH
CHpAaIfOBaHHI CUTHAITY.

CumamMu  iHpOpPMAmiHHOTO 3aXHCTy CTBOPEHI JpKepena, SKi HamaloTh
MepeBipeHy Ta akTyalbHY iH(opMarifo mono curyamii B obxacti Ta y KpaiHi.
Takumu mxepenamu € calt Odicy Ilpesnmenta VYkpainm, caiit Kabinery
MiHicTpiB, caiiTi MepiB MicT Ta ronoB OBA, BepudikoBani Telegram-kananu
BUILE BKa3aHHX 0Ci0.

Jnst 3aXucTy BiJ HACHiIKIB BIHCHKOBUX Ail, cuiaaMu 30poiHHUX cuil YKpaiHu
ta [lepxaBHol ciyxOu 3 Han3suuaitHux cutyanid (JJCHC), opranamu micueBoi
BJIaJIM Ta MICLIEBOI'O CAMOBPSIIyBaHHS, JIIOICH €BaKyIOIOTh 3 MICIb TPO’KUBAHHS Ha
Oesreuni Teputopii. Y KoXHOMY MicTi YKpaiHu Hapa3i CTBOpEHI NpUBaTHI Ta
JepKaBHI oOprasizamii, M0 3aiMalOTbCS HAJaHHSAM JIOTIOMOTH €BaKyHOBAaHHM.
TuM4acoBo mepeMimeHnM ocobaM HamaloTh CHEMialbHUHA CTAaTyC, 3 SIKUM BOHHU
MOXYTb 3BEpPHYTHUCH JI0 YIIPABJIIHHS COLIAILHOTO 3aXHUCTY HACENCHHS Ta OTPUMATH
TPOIIOBI BUIIATH a00 CTaTH Ha OOJNIK IUI1 OTPHUMAHHS T'YMaHITapHOI/TPOIIOBOI
JIOTIOMOTH BiJl IPHBATHHUX Ta BOJIOHTEPCHKUX OpraHi3ariil.

BaknuBHUM ISl JKUTTENISUILHOCTI JIFOJIEH IMiJ] 4ac BOEHHOI'O MOJIOKEHHS €
MOCTiliHe 3a0e3neYeHHs] BOJIOI0, 3B’SI3KOM, TEIUIOM Ta €JIEKTPOCHEPTIi€ro, aje IIij
yac BIMICBKOBHX JIill KOMYHIKalii MOXYTh MOpyLIyBaTtuch. sl 1bOro y Micrax
VYkpaiHu BIalITOBaHI TUMYacoBi MyHKTH, Tak 3BaHi «[IyHKTH He3nmamHOCTI», B
skux 4epryioth mnpamiBaukd JJCHC Ta B SIKHMX JIOAH IUIOJZO00BO MOXKYTh
OTpUMATH JIONIOMOTY, 3apsAWTH TPHUCTPOi IS 3B’SI3KY 3 POJAMHOIO, 3irpiThcs
rapsidUMH HAIoOsIMH TOIIO. 3BEPHYTHCh O JIONOMOI'Y MOXKHa /10 HaHOIMX4YOTro
BigminKy momimii. Hapasi neski mnpuBaTHI oOpraHizamii TakoX IIPOIOHYIOThH
3apsIUTH MPHUCTPOT ¥ pa3i HeOOXiTHOCTI.

HaiiBaxxnmBim mpaBwia, SKUM HEOOXITHO MOTPUMYBATHUCh Wix dac mil
BOEHHOTO CTaHy:

1. JorpumyBatuch iH(OpMaLiiHOI ririeHn Ta A0BIPATH JNuIIe BepuDiKoBaHii
iHpopMamii 3 oQimiifHUX Kepesn, He MOBIIOMIISTH TPETiM ocobaM Miclie BaIioro
MYHKTY NMPU3HAYCHHA Ta HE MPUHAMAaTH BiJ HE3HAHOMHUX 0Ci0 TOTIOMOTH 3 eBaKyaii
TOIIIO

2. Tlicnst OroJIOLICHHS CUTHAY IOBITPSIHA TPUBOTa» HEraiHO MPsIMyBaTH B
YKpHTTS/iHIIe Oe3meyHe Micle Ta O9iKyBaTH MOJANBIINX BKa3iBOK BiJ Mepa MicTa
un rosioBu OBA o6mnacri
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3. 3aBkIM MaTH HAMIOTOTOBI BAXKJIMBI JOKyMEHTH (U1 imeHTH}ikalii ocodwu,
JOKyMEHTH Ha PyXOMe Ta HepyxoMe MaiHO, TOKyMEHTH Ha JiTed Tomo), iXHi
Kortii, rpomri

4. ITiaroTyBaT «TPUBOXKHY Baiizy» 3 HAHHEOOXIMHIIIMMU pedamMu (YUCTUI
oI Ta B3YTTS, 3acO0M s 3B’SI3Ky Ta OCBITJICHHS, MOJATKOBI €JIeMEHTH
JKUBIICHHS, TPOXYKTH XapdyBaHHSA TPHUBAJIOTO 30epiraHHs, MUTHA BOJA, 3aCO0U
TIiTiEHH, JTIKH)

TakuMm 9WHOM, CHIIM JepKaBHOI Ta MiICIIeBOI BJIagy, OpraHiB IMBIIEHOTO,
MEIMYHOTO Ta COILIaTbHOTO 3aXWCTy, IHIMUX IEpPKaBHUX 1 MPUBATHUX YCTAaHOB
HaIpaBJIeHI Ha 3a0e3MCUCHHS JKUTTEASUTFHOCTI Ta 37J0POB’Sl HACEJICHHS, alle JIFOAH
31 CBOro OOKY MarOTh HEYXMJIBHO JOCIYXaTHCh T4 JOTPUMYBATHCh MPABUJIAM IS
CBOET BJIACHOT O€3MEKH.

YK 351.86:613.64

Kypkor O.B.!, Jliranos M. B.?

! crapur. Buki. HY «3anopisbka momitexHikay»

2 crym. tp. M-112m HY «3anopi3bka IOMITEXHIKa»

CIIOCOBU 3AXUCTY NPOAYKTIB XAPYYBAHHA TA BOJU BIJ
3APAKEHHS PAJIAIIIHHAMHA PEHOBUHAMHA

3axucT BOOM Ta TPOAYKTIB XapuyyBaHHS BiJ 3apakeHHS paialliiHIMA
pEYOBHHAMH - L€ Oy)Xe BaXIMBa TeMa, OCOONMBO MijJ Yac sASpHHX aBapii Ta
IHIINX HeOe3IeK.

Bimpuricte TPOAYKTIB XapuyBaHHS Ta BOXH MOXYTh OyTH 3apakeHi
paIioakTHBHHUMH PEYOBHHAMHM, SKIIO BOHH BHPOILYIOTHCS ab0 J00YBalOThHCS B
paiioHax, 1ie BiqOyBa€eThCs sIEPHA MISUTbHICTH a00 BigOymacs sjaepHa KaracTpoda.
Jleski mpoIyKTH XapuyBaHHS, Taki sk puba Ta MOPENPOIYKTH, MOXYTb OyTH
0COOJIMBO Bpa3IMBUMH JI0 PAJialliifHOro 3apaXkeHHI.

{06 3amo0irTu pagialiiiHOMy 3apa)KEHHIO MPOJYKTIB Xap4yBaHHS Ta BOJH,
HEOOXIHO BKMBATH HACTYIIHI 3aX0/IH:

BukopHCcTOBYBATH MPOILYKTH XapuyBaHHs Ta BOJY 3 HaJIHHUX JHKEpPEL.

VYHHKaTH IPOAYKTIB XapuyBaHHS Ta BOAM, sIKi OyJiM BHpoIeHi abo 1oOyTi B
paiioHax, Jae BigOyBaeThCsA sAepHAa MOiSUIBHICTE abo Je BimOymacs sjepHa
KaTacTpoda.

[Mpuainsty yBary piBHIO pajialiiiHOro 3apakeHHs IIPOIYKTiB XapuyBaHHS Ta
BO/JIHL.

JoTpuMyBaTHics HalliOHAIBHUX Ta MDKHapOJHHMX CTaHAAPTIB IOJO0 PiBHS
PaIioaKTHBHOTO 3apayKeHHS MPOAYKTIB XapuyBaHHS Ta BOJH.
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CnoxvBaTH MiHIMaJIbHY KUIBKICTH IPOAYKTIB Xap4yBaHHS, SIKI BiZIOMi CBOIM
BUCOKUM PH3MKOM PaioaKTHBHOT'O 3apa’KeHHs, TAKUX SIK pru0a Ta MOPENPOAYKTH 3
MIEBHUX PailoHIB.

IcHye nekinbka METOAIB OYMIIEHHS BOJY BiJl PaJlOaKTHBHOTO 3apasKeHHSI:

dinprpanis: uei MeroJ] BUKOPUCTOBYE (DiAbTPH AJIS 3HATTS PajiOaKTUBHUX
pedoBHH 3 Bogu. QiTbTpH MOXKYTH OYTH BUTOTOBJICHI 3 PI3HHX MaTepialliB, TAKUX
SIK BYTUTBHHI TIOPOIIOK, cMoJia ab0 i0HOOOMIHHI MaTepiaiy.

loHizytoumii: mie#t MeTOZ BHKOPHCTOBYE Pi3HI 10HI3YIOWi NMPHUCTPOI, TaKi SK
eNeKTpOoHHI OoMOapayBanbHUKH a00 MPHCTPOI 3 BHCOKOI €Hepriero, mmob
SHHIIUTH PaJiOaKTHBHI PEYOBHHU B BOJI.

O0poOka 030HOM: Il METOJ] BHUKOPHUCTOBYE O30H, SKHHA € IOTY>KHUM
OKHCHIOBa4YeM, 00 3HUIUTH Pali0OaKTHBHI PEUOBHHH B BOJI.

O0po6Oka yibpTpadioseToBUM BUIIPOMIHIOBAHHSM: IICH METO]] BHKOPHCTOBYE
yibTpadioieTOBE BHUIIPOMIHIOBAHHS, MO0 3HUIIMTH PaIiOAKTUBHI PCUOBHHU B
BOJI.

IcHye pekinbka METOMIB  OUMILIEHHS NPOJYKTIB  XapuyBaHHS  BiJ
PaIioaKTHBHOTO 3apaXKeHHSI:

XiMigHHA: e METOIl BHKOPHCTOBYE Pi3HI XiMiuHI peakii, 1100 3HUINTH
palioaKTHBHI PEYOBHHH B MPOMYKTaX XapdyBaHHA. Hampukiaa, XiMidHI peareHTH
MOXYTh OyTH BHKOPUCTaHI Ui 3HSTTS paliOaKTHBHHUX DPEYOBHH 3 IIOBEPXHI
(pyKTIB Ta OBOUIB.

Oi3uuHMil: Uell MeTon BHUKOPUCTOBYE (i3WYHI TIPOLECH, Taki sK
BUCOKOTEMIlEpaTypHa 00poOKa, CylIiHHS, 3aMOpOXKyBaHHs a00 BakKyyMHa
00poOka, MO0 3HM3UTH pIBEHb pPaJIOAKTHBHOIO 3apaXeHHS B IMPOAYKTax
Xap4uyBaHHS.

OmnpomiHeHHs: 1Ied MeTOJ BHKOPUCTOBYE OINPOMIHEHHS /s 3HHINECHHS
pamioaKTMBHUX pPEYOBHH B NPOJYKTax XapuyBaHHsA. [IponykTu XapuyyBaHHS
MOXYTb OyTH OIIPOMiHEHI raMMa-IIPOMEHSIMH a00 eJIEKTPOHAMH.

BukopucranHs MiHepaJIbHOT BOAM: JESKi BHIM MiHEpPaJbHOI BOAU MOXXYTh
MICTHTH TIPUPOJHI i10HHU, SKi OMMOMArarOTh BHOAIUTH PaliOAKTHBHI PEYOBHHH 3
BO/JIH.

Jnst mepeBipKy piBHS pajlioakKTUBHOTO 3apa)KEHHS B MPOJYKTaX XapdyBaHHS
Ta BOII MOXXHAa BHKOPHCTOBYBATH CIICLiabHI TPWIAAH, TaKi K pPagioMeTpH,
munnsHAKY ['eiirepa Ta criektpomerpu. Lli mpumagy MoXyTh BUMIPIOBATH PiBEHBb
paaioaKTHBHOTO 3apaKeHHS B MPOAYKTaX XapdyBaHHS Ta BOJI Ta HaJaBaTh
iH(OpMaIio PO TUI PAJI0aKTHBHUX PEUYOBHH, SIKi IPUCYTHI.

Jnst 3MEHIIeHHS PU3MKY Ppa/i0OaKTUBHOTO 3apa)KCHHs B MOBCIKIACHHOMY
XKUTTi TpeOa BUKOPHCTOBYBATH HACTYIIHI PEKOMEHAAITi1:

KynyBatu npoJIyKkTd XapuyBaHHs Ta BOJY BiJl JOBIPEHHX MOCTaYalIbHUKIB,
SK1 JOTPUMYIOTBCS HOPM IIOZ0 PaiamiiHOTO 3apayKeHHS.
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VYHHKaTH BXKMBaHHS IPOJYKTIB Xap4yBaHHs Ta BOJH, SKi OyJIM BUPOILEHi a00
3i0paHi B pailoHax 3 BUCOKUM PH3UKOM PaialliifHOrO 3apaskeHHSI.

BukopucroByBaTi MiHepaibHy Boy abo (inbTpoBaHy BOAY.

[epeBipsiTn  iHGOpMamito MO0  paialifHOTO  3apaKeHHS  Iepen
MOZOPO’KaMHU B 30HU 3 BUCOKMM PU3UKOM PaJli0aKTHBHOTO 3apa)KEHHSI.

OOMeXHTH BHUKOPHUCTAHHS IPOAYKTIB XapdyBaHHSI Ta HAIMOIB 3 BHCOKHUM
BMICTOM PaJliOaKTHBHHX PEUOBHH, TaKHX 5K aIKOTOJIb Ta CUTAPETH.

Byt obepexxHuM g dac poOOTH 3 pajioaKTHBHHMH MaTepianaMu abo
3HaXO/DKEHHI B 30HaX 3 BHCOKNM pPH3WKOM padiallifHOTO 3apakKeHHS.
JorpumyBatucs iHCTPYKIiil mofo Oe3mekd Ta BUKOPHUCTOBYBATH HEOOXimTHWMI
3aXHUCT, TAKUN SK PECHIpaTOPH Ta 3aXUCHI KOCTIOMH.

Osnaifomutucs 3 iH(opMali€ero mOA0 aBapii Ha aTOMHHMX €JIEKTPOCTAHIIsAX
Ta IHIIMX JUKepenax paniauii B cBoeMy perioHi. ByTu rotoBuM 1o eBakyauii y pasi
HEOOXI1THOCTI Ta IOTPUMYBATHCS IHCTPYKLIH 3 BPSITYBaHHS KHUTTA.

Takum ynHOM pajniauiiiHe 3apakeHHs MPOMYKTIB Xap4uyBaHHs Ta BOJIH MOXeE
CTaTH CEPHO3HOI MPOOJIEMOI0 UIA 37A0POB’S JIOAUWHHU. ICHYIOTH PIi3HI CIOCOOH
3aXHCTYy B/l paialiifHOro 3apa)KeHHsI, BKJIIOUAIOUU KOHTPOJIb SKOCTI IPOAYKTIB Ta
BOJIM, BHKOPHCTaHHS 3aXHMCHUX IPHCTPOIB, SKI NONOMAararTh 3MEHIIHTH 03y
paniarii, Ta BHKOPHCTaHHS METOJIB OYHMINECHHS Bonxu. HaiiBaxummBime — OyTu
00epeXHIM Ta MUJIBHUM y TTOBCSAKACHHOMY JKUTTI, TOTPUMYBATUCS PEKOMEHIALIH
100 Oe3MeKH Ta 3MEHITYBATH PU3UKH pagialliifHOro 3apakeHHs.

YK 351.862.224

Kypxos O.B.!, dimyx JI.C.2

! crapm. Buki. HY «3anopisbka mosriTexHikay»

2 cryn. rp. M-222m HY «3anopiszbka MOJTiTEXHIKa»

3AXUCT HACEJIEHHS BIJIl HEBE3IIEK BOEHHOI'O XAPAKTEPY,
CIIPUUMHEHUX 3ACTOCYBAHHSM 3BPOI

Biiina 3aBxau Oyna sl JTF0IeH OJHUM 13 HAHOIIBIINX JTUX HA MPOTA3i BCi€l
icTopii. 3 KOXXHMM POKOM cwiia 30poi cTaBaja BCE CHJIBHILIOK 1 CHIIBHILIONI, a
HACJiIKH 11 BUKOPUCTAHHS BCE KaxJIMBIIIMMU. 3apas, JII0JICTBO Mae siiepHy 30poio,
sIKa MOJKE 3HUIIUTH BCE )KMBE Ha IUIAHETi. 3BICHO IEPIINM i caMUM HeOe3NeYHUM
JokepesoM € 30posi. OnHe 13 OCHOBHMX 3aBJaHb IUBUIBHOTO 3aXHCTY — 3aXHCT
IMBIJIBHOTO HAceJIeHHS BiJ HeOe3NMeK BOEHHOTO XapakTepy, CHPUYMHEHUX
3aCTOCYBaHHIM 30poi.

Ha nanwmii vac My MO’KEeMO BUAUTUTH TaKi BHIH 30pOi:

— 30posi MacoBOro Ypa)KeHHs, sika B CBOIO 4Yepry PO3JAUIAETHCS HA SACPHY,
ximiuny, Oiomoriuny. Best 19 30post Beme 1O MacoBOTO ypakKeHHsS HACENEeHHS Ha
BEJIMKHX TEPUTOPISX, a IPH AACPHOMY yAapi i 10 3HAYHUX pyHHAITIH;
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— 3BHYaiiHa  30posi, KA  3aCTOCOBYETBhCS  IPU  JIOKAIBHUX 1
mupokoMacmtabHux 0oloBuX Aisx. Po3pi3HsroTs OaraTo BHAIB 3BHYaiiHOI 30poi,
aJie BCsl BOHA 3aCTOCOBYETHCS [UIsl 3HUILEHHS JIIOJICH Ta MaTepialbHUX 00’ €KTIB.

— 3aco0M paioeNeKTPOHHOT OOPOTHEOH, SIKi HE BEAYTh 10 3HUIIEHHS CIIOPY,
ajle HaJ3BUYAHO IIKIIIMBI IJIS JIOIUHU.

B cywacHmx yMoBax mNpH BHHHKHCHHI INTHPOKOMACINTAaOHOI BiHU He
BUKJIKA€ CYMHIBIiB BHKOPHCTAaHHS 30p0oi MacoBOTO YpaKCHHS i IIepII 3a BCE
saepHoi 30poi. SnepHa 30post Mae nekinbka (GakTopiB ypaXeHHS: yHapHA XBHIIA,
CBITJIOBE BHIIPOMIHIOBAHHS, NMPOHHUKAIOYa Pajiallis, eIeKTPOMAarHiTHHHA iMITYJIbC,
panioakTHBHE 3a0pyIHEHHS.

3axucT HaceleHHs BiJ HeOe3MeK BiIICBKOBOTO XapakTepy, CIPHIMHEHUX
3aCTOCYBaHHSAM 30poOi, € KPUTUYHO BXKJIMBUM MHUTAHHSAM MiATPUMKH III00aBHOT
Oe3nexu Ta crabibHOCTI. BukopucTanHs 30poi MOXke MPU3BECTH O YUCICHHHX
OPSAMHUX 1 HENpSAMHUX PU3UKIB JJIs LUBUILHOTO HACEJCHHS, BKIIIOYAIOYU CMEpTh,
MOPaHEHH:I, IEPEMIIIICHHS Ta PyHHYBaHHS BaXJIUBOI IHYPACTPYKTYPH.

VYrepuie 3aX0Iy 3aXHUCTy HAaceleHHs BijJ HeOe3NeK BOEHHOIO XapakTepy, a
TAKOXX 3aXOJH IOJI0 CTBOPCHHS YMOB, HCOOXITHHUX U HOTO BH)KUBAHHS ITiJ] Yac
BiliHH, OyH po3po0IIeH] eKcliepTaMy KpaiH, Mo MocTpakaaiu y Jpyrii cBiTOBii
BiliHI, Bi{pa3y micid ii 3aKiHUCHHS.

3axomaMu 3aXHCTy HACENICHHS €: ONOBIIIECHHS, €BaKyallis, HaZaHHSI CXOBHII]
Ta iX yJmamTyBaHHS, YXKHUTTSA 3aXOJiB U CBITJIOMAacKyBaHHS, PATYBaJbHI pOOOTH,
MenudHe O0OCITyroByBaHHs, 30KpeMa, IiepIia JOIoMOra, a TaKoX pedfiriiiHa
JlorioMora, 0opoTh0a 3 TMOXKeXaMH, BUSBICHHS Ta IMO3HAYEHHS HEOe3MeuHnX
paiioHiB, 3He3apa)KeHHs Ta IHII MOJIOHI, METOAM 3aXUCTy, TEPMIHOBE HaJaHHS
NPUTYJIKY 1 [OCTa4yaHHs, TEPMiHOBa JIONIOMOra y BIJHOBJEHHI W MiATPUMAaHHI
MOPSiIKY B paiioHax JiMxa, TEPMIHOBE BIMHOBICHHS pPOOOTH HEOOXITHUX
KOMYHAJIBHHX CIIy>K0, TEpMiHOBE IIOXOBAaHHS TPYIIiB.

Takok MOXHa TNPUTPUMYBATHCh CTpaTerii 3MILHEHHS MIDKHapOIHOTO
TYMaHITapHOTO IpaBa, SIKE BCTAHOBJIIOE TPABWIIA BeICHHS 30pOHHUX KOHQIIKTIB 1
CIpsIMOBaHE Ha 3aXWCT IUBUIFHUX OCi0 1 He KoMOaTaHTiB. L{e MOoke BKITFOUATH Taki
3axX0JH, SIK 3a0€3IeYCHHS TOT0, 00 BifICEKOBI CHUTH OyJIM HAaBYEHI JOTPUMYBATHChH
MPUHINITB PO3Pi3HEHHS, MPOMOPIIIHHOCTI Ta 00EPEKHOCTI i Yac 3aCTOCYBaHHS
CHJIHL.

KpiMm Toro, MokHa JOKIACTH 3YyCWJIb Ui 30UIBIICHHS JOCTYITHOCTI
rYMaHITapHOI JONOMOTH Ta MiATPUMKHU MOCTPAXKIAJIOr0 HACEICHHS, BKIIIOYAIYU
MeINYHEe OOCIYTOBYBaHHS, MPUTYJOK Ta TMPOAOBONBYY jormoMmory. lle moxe
JIOTIOMOTTH TIOM SIKIIATH IIKiJIMBI HACTIKA KOHQUIKTY Ta 3MEHIIUTH BIUIUB Ha
LMBIJILHE HACEJIECHHS.

3axucT HaceleHHs BiJ HeOE3NeK BOEHHOTO XapaKTepy CKIANAEThCs 3
BUKOHAHHS BCIX 3a3HAYCHMX BHIIE T'yMaHITapHUX 3aBlaHb, COPSIMOBAaHHUX Ha Te,
1100 3aXUCTUTH IIMBIJIbHE HACEJICHHS BiJl HEOE3INeK Ta JOIOMOITH HOMY yCyHYTH
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OesrocepesHi HACHIOKM BOEHHUX Aid ab0 JMXa, a TaKoXX CTBOPUTH YMOBH,
HEOOXIHI JTs 10TO BIXKUBAHHS.

Opranizanii IUBIIBHOTO 3aXWCTy SIK YCTAaHOBM Ta IHIII OprasizariiHi
OJIMHMIII, SKI CTBOPCHI a00 YIMOBHOBaXXKCHI KOMIIETCHTHUMHU OpPraHaMU CTOPOHH,
1o nepeOyBae y KOHQITIKTi, BUKOHYBaTH Oy/b-5IKi 13 3aBJJaHb IIUBIJIBHOTO 3aXHUCTY,
NpH3HAYCHI Ta BUKOPHUCTOBYIOTHCS BUKIIIOYHO JUI BUKOHAHHS IIMX 3aBIAHb.

besnocepenHe BHKOHAHHSA 3aBJaHb Ta 3axOMiB 3aXUCTy LUBUIBHOTO
HAaCeJICHHA BiJ HeOE3MeK BOEHHOTO XapaKTepy MOKIAJaeThbcs Ha OpraHizamii
[UBUIEHOTO 3aXHCTY Ta IIEPCOHAI OPraHi3allii MUBIIEHOTO 3aXHCTY.

TakuM YMHOM, 3aXHCT HACEJICHHS Bil HeOE3NeK BOEHHOTO XapakTepy €
OITHUM i3 HAWBaXXJIMBIMIMX ACIEKTIB B IEpioj] BOEHHUX [iH, TakK SK HeOe3meKa IuIs
JKUTTSA 1 370pOB’S JIFOAMHU 3HA4YHO MiABHILYeThcs. CyuyacHe 3a0e3medeHHs
BKJIIOYae B ceOe Iy HM3KY 3axO[iB, SIKIi HEOOXiJHO BUKOHYBaTH B IIOBHOMY
00’eMi 111 JOCATHEHHS MaKCHMMaabHOI O€3MeKH ISl HaCceJICHHs. 3arajaoM, 3aXUCT
HaceJIeHHs BiJ HeOe3lekn BiHCBbKOBOI 30poi BMMarae OaraTOrpaHHOrO MiAXO1Yy,
AKAH mepenbavyae 3yCHUIT 3 OOMEXEHHS JOCTYMHOCTI 30poi, 3MIlHEHHs
MDKHApOJIHOTO TyMaHITapHOTO NpaBa Ta HaJaHHA MIATPUMKHA Ta JOIOMOTH
HOCTPAXAATIOMY HaCEJICHHIO.

YK 614.8-052

Kypxos O.B.!, dparymmrens O.B.2

! crapur. Bukit. HY «3amnopizbka momitexnika»

2 cryn. rp. YOKC-112m HY «3anopizbka nomiTexHiKa»

JIi IABLIBHOT O HACEJIEHHS 1T YAC PAKETHHUX
TA IHIIUX BOPOKUX OBCTPLIIIB

CporosiHi B yMOBax HallIOrO0 ChOTOJICHHS, BCi JIIOJM SIKI MPOXXKUBAIOTH Ha
Tepuropii YkpaiHu a TMM maue B NpUOPOHTOBHX MicCTaX, CXBHJIbOBaHI
aKTyaJbHOIO, Ta y’€e FOCTPOIO MPOOIEMOI0, «SIK JISITH Ta M0 POOUTH IIUBUILHOMY
HACEJICHHIO T11Jl Yac PaKEeTHUX Ta IHIIMX BOPOXKHUX OOCTPIIIBY.

VY cy4acHHMX yMOBax 3aroCTPEHHsI BIIHOCHH MiXK OKPEMUMH JIep)KaBaMH, sIKEe
MOXe€ TepepocTH B 30poHHMH KOH(]IIKT, 0coOMMBY HeOe3leKy /Uit HaceJIeHHS
CTaHOBUTh BUKOPHUCTAHHS IPOTUBHMKOM apTiepii Ta BiHCbKOBOI aBiamii.
Aprunepiiicbkuii 00cTpin Ta 6omMOapayBaHHS 1€ OJHI 13 HaWOUIBII HEOEe3MeYHUX
BUJIIB BOTHEBOTO YPa)KCHHS i/l 4ac BOEHHHX KOH(JIIKTIB, y PE3yJbTaTi SIKOTO
MOXJIMBA BEJIMKA KiJIbKICTh BUIIAJIKOBHX XKEPTB Cepe]] HACEICHHS.

3 METOI0 3aXMCTy HACENICHHS B pa3i BUHHKHEHHS 30pOHHOTO KOHQUIIKTY i3
3aCTOCYBaHHAM BiICBKOBOI aBiallii Ta apTuiepii rpoMaasHaM PeKOMEHIYIOTh, 3a
MepIIMX 03HaK BOEHHOI arpecii abo 3a BiAOBIAHOIO iH(GOPMAII€I0 OPTaHiB BIAH,
3QJUIINTH MICTO 1 BHIXaTH B CUTBCHKY MICIHEBICT JI0 PIAHMX YW 3HailomMux. Takox
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MOXHA BHUIXaTH B TPUMICHKY 30HY, Ha JauHi Ta mNpuCcaauOHI IUISHKH 3
NPUMILICHHSIMH Uil npoxkuBaHHA. [Ipo cBi BHi3g Ta MicCle MOJANIBIIOTO
nepeOyBaHHs CJIiJl TOBIJOMHUTH PIJHUX Ta )KUTJIOBO — eKCIUIyaTaliifHi opranu. ¥
pa3i caMOCTIHHOTO BHWI3Ay CIiA y35TH pedl, sIKi peKOMEHIYIOTh OpaTu miJ vac
OTOJIOIICHHS €BaKyallil, a TAKOYK BUMKHYTH Y KBapTHPi €JIeKTPUKY, Ta3, BOAY.

CucteMn 3aJlIOBOTO BOTHIO II€ BaXKJIMBa CKiIajoBa apTmiepii. OOcTpinm i3
TaKUX CHUCTEM HE TUIBKHU 3HUILYE JKHBY CHIIy Ta TEXHIKY, @ i CTBOPIOE MOTYKHHUH
TICHXOJIOTIYHUI BIUTMB Ha JIIOACH SKI MOTPANIUIN MiJ 0 IMX CHCTeM. AJe i
CHUCTEMH HE BIIPI3HAIOTHCS BHCOKOIO TOYHICTIO BIYYaHHS XO4Ya i HAaKPHBAIOTHh
BEJIMKY IUTONTY. 3aKOHOMIPHOCTI TYT BIICYTHi, OfHaK, OomOapIyBaHHS TpHBA€e
JIEKiTbKa JECATKIB CEKyHH, IO Ja€ MOXXJIHMBICTH 30CEPEOUTHCS 1 MK 3aimaMu
o0Oparu Oinbin HailiHe YKPUTTA. [Ipo mouaTok 0OCTpiTy JIFOMHA MOXKE JTi3HATHCS
MOYYBILY BiJJaJIeH] 3ByKH MOCTPLIIB, TYPKIT Ta Crajiaxy BiJl BUOYXY paker.

BombapayBaHHs aBiabomM0amMu Ta pakeTaMH TPHBAIOTh KOPOTKHH 4ac, OJHAK
BIJIPI3HSAIOTHCS BEJIMKOIO TOTYXKHICTIO. TOMy CliJi INBUIKO 3pPO3YMITH, IO €
TOJIOBHUM 00’€KTOM OoMOapjyBaHHs 1 MiATH BIAMOBIMHO 10 OOCTaBUH. Sk
MPaBUJIO, MiIBOTHHIA Yac paKeTH Jy)KC HEBelIHMKHi. Pakera JETUTh MIBHIKO, HA
HEeBENUKilf BHCOTI. ICHye BIpOTiAHICTB, IO CHTHAJ OIOBIIICHHS TPO IOBITPSHY
TpuBOry Oysne BBIMKHYTHH 3 3ami3HCHHSAM. Taki BUNAAKH BXKE TPAIULLINCST B
pisHuX oOsacTsax kpaiHu. lle Hece Benmmky HeOe3NeKy Ui HAcEJCHHS, TaK K
paKeTH MaloTh 3HAYHY PYHHIBHY CHIy 1 Y BUNAJKy iX 3aCTOCYBaHHS IO IUBUIbHIN
IHQpacTPyKTypi MOXYTh NPHBECTH OO JIIOACBKMX BTpaT. OIHAK paKeTy MOXHA
MOMITHUTH Ta 3pearyBaTu. SIKIIO Iie 3ajll PeakTUBHOI yCTaHOBKH, HOTO MO>KHA
nobaunt. BHOUI — 11e sickpaBuil craniax Ha 00pii, a BACHb — QUMHI CIIiIH PaKeT.
3BYK paKeTH, 110 JIETUTh HaraJye CBUCT i3 ITyPXOTOM.

Haiiyacrine npuunMHOIO MOpPaHEHHsS € HE MpsIME BIYYEHHs CHapsa, pakeTy,
a iforo ockoJsiku Ta BUOyxoBa XBuiisl. CHaps g1 i MiHU PO3PUBAIOTHCS Y BEPXHHOMY
IIapi IPyHTY, & OCKOJIKH HiCIs MiAPHUBY JeTATh Ha BUcoTi 30—-50 cM Haj 3emiiero.

Sxmo apTHiepiichkuii 0OCTPLN 3acTaB JIOAWHY Y OYAMHKY 3HCHAIlbKa i HE
JMIIMIIOCS 4acy 3pearyBaT TO HOTPiOHO;

— Yy J)KOJJHOMY pa3i JII0JIiHa HE TIOBHHHA 3HaXOJUTHUCS HABIIPOTH BiKOH;

— SKIIO BiIOMO, 3 SKOTO OOKy BemeThCsi OOCTpii, To Tpeba BUOparh
HalBiIaneHINTy KiMHATY 3 IPOTHICKHOTO OOKY;

— y ToMy Micli, o O0yae BUOpaHO, HEOOXITHO CiCTH Ha IiJUIOTy OIS CTIHU —
YUM HWXKYe JIIOJIMHA TiepeOyBa€e i yac MmonaJanHs CHapsaa, THM OiIbIIe IIaHCIB,
mo ii He 3a4enmuTh OCKOJKOM. 3HOBY JX, HE HAaBIPOTH BIKOH. BikHa MoOXHa
o0iagHaTH IMBAaHHMMH TOAYIIKAMH (BEIHKUMH, IIUTBHUMH, ae Kpamle MilIKaMH
3 MICKOM), 3aKpUTH MacCHBHUMH MeOJISIMH, aje He MOPOKHIMH (HAaOUTH MIIIKaMu 3
mickoM abo pedamuy, ane minapHO). Lle kpaie, HiX He3aXHIeH]i BiKHA 1 CKIIO.

Sxmo y monuHM  Oyne MOMJIMBICTB, TO Kpalle CIIyCTHTHUCH y IIijBad,
MapKiHT TOIIO. Y BHUIAAKY SKIIO MiJBaT BiICYTHIN a00 3a4rHEHUI, Tpeba 3aiTH 110
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CYyCiZIiB Ha MEPIIOMY MOBepci. € MPaBUiIO: M0 HUXKYE CIYCTHIICS, TO OC3MeUHiIIe.
3a3Buyail CHaps/iM, PAKETH BIIyYalOTh Y BEPXHI MOBEPXH.

SIKmo oM 3HAXOOWIMCh Ha BYJIMII Ta IOYyiaM BUOYX, TO Biapasy
HEoOX1THO MajaTH Ha 3eMIIIO;

— SIKIIO € SIKWiCh BUCTYN (HaBiTH TPOTyap, OOpIIOp — TO TOpPYY 3 HHUM),
KaHaBa, OyIb-IKHI BUCTYH a00 3arTHOICHHS B 3eMIIi — TpeOa CKOPUCTYBATHCS ITUM
MPUPOAHAM 3aXHCTOM. SIKIIO mopyd € sSKack OeTOHHa KOHCTPYKIIS — JFOAWHI
HeoO0XiTHO JIAT'TH MOPYyY 3 HEI0, Ta HAKPHUTH TOJIOBY pyKaMu

— micng 3akiH4eHHS O0OCTpimy HeoOXimHo 3adekaTtd mnpuOmusHo 10 XB,
o0epexHO MiTHATHCS, HE MiJHIMATH i3 3emii He3Haiomi mpeameru. CHapsan
MOXYTh OyTH KaceTHHMH, 1 MICIIEBICTh y Pe3yIbTaTi 3aCTOCYBAaHHS CHEUiaTbHUX
Ooemnpunacis Moke OyTH 3aMiHOBaHA. BOWOBI eIeMEHTH KaCeTHUX OO€NMpPHUIIACiB Ta
CHapsIIH, SIKI HE MiJipBaJIKCS, MOKYTh BUOYXHYTH BiJl HAMMEHIIIOTO JOTHKY.

TakuM YMHOM, KEPYIOUUCH BUINC BHKIIAJCHUM MaTepiaioM, MPH ParnTOBOMY
NOTpPAIUISIHHI B 30HY 3aCTOCYBaHHS paKeTHO-OOMOOBOrO 1 apTHIIEPIHCHKOTO
030pOEHHSI, JTIOJIMHA 3MOXKE 30UIBIINTH CBOI IIAHCH Ha MOPSTYHOK, Ta 30epertu
CBOE HTTS Ta JKUTTS CBOIX OJM3BbKHX Ta POJMYIB, B HEIIPOCTUX YMOBaxX sIKi Majo
He IIOAHS MOXYTh BUHHKATH B Pi3HUX MicTax YKpaiHu.

YK 351.1:614.8

Kypxos O.B5.!,Kosup A.B.2

! crapur. Bukit. HY «3amnopizbka momitexnika»

2erym. tp. YPKC3-312m HY «3anopisbka nmosiTexHikay

OPI'AHI3ZAIIS BABE3INEYEHHS ITOCTPAXKJIAJIOT'O HACEJIEHHS
NPEIMETAMM NEPIIOI HEOBXITHOCTI TP BAHUKHEHHI
HAJI3BBUYAMHOI CUTYALIQ

B ymoBax arpecii pociiicbkoi (eaepariii npotu Hapoay YKpaiHu ayKe TocTpo
MOCTA€ MUTAaHHS 3a0€3NeUeHHs] TOCTPaXIAJIOr0 HACENIeHHs MpeMEeTaMHu Iepuiol
HEeoOXiTHOCTI TpH BHUHHMKHEHHI Haj3BuuaiiHux cutyanii(HC). BignosizHo m0
CTaTHCTHYHHMX TOKAa3HUKIB Ha JQHMH T[epioJ] 3Ha4yHA KUIbKICTh HAaCENeHHs
sanuimiacst 0e3 JKWTNIAa, BOAW, MPOAYKTIB XapuyBaHHs, IPEAMETIB IepuIol
HEO0OX1THOCTI, MEANYHOTO Ta TICUXOJIOTTYHOTO CYIPOBOJY.

Merot0 CTaTTi € — pO3MVIHYTH NHTAaHHS OpraHizamii >KuTTe3abe3nedeHHs
MOCTPa’K/1AJIOT0 HACEJICHHS! BHACIIIOK BUHMKHEHHsI Haj3BH4aiiHoi cutyanii (HC)
peaMeTaMHu MepIIoi HeOOX1THOCTI.

OpmHUM 13 OCHOBHHX YHHHHKIB OpraHi3amii >KUTTEisITBHOCTI HACEICHHS — €
NUTaHHA  3a0e3Me4YeHHs]  MOCTPKAAIOr0  HACENIEHHS  NUTHOK  BOJOIO,
MIPOAYKTOBHMH HabOpaMu, MpeaMeTaMy IIepIIoi He0OXiAHOCTI, a B XOJOJHY TOpY
POKy — 1m1e i KOM(pOPTHUMH YMOBaMH JUIA NepeOyBaHHS.
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BiamnoinHo 1o HopMaTHBHO — mpaBoBoi 6a3u Kabinety MiHicTpiB Ykpaiuu
pPO3pO0OJICHO MOpPSIOK  3a0e3le4eHHs HaceJeHHs IMPOAYKTaMH, BOJOK 1
npeaMmeramMu nepmioi HeoOxigHocTi. Ilpu BunmkHeHHi HC obnmacHi 1 MicieBi
OpraHH CaMOBpsAyBaHHS BiINOBIAAIOTH 3a OpraHi3allifo HOPMOBAHOTO MTOCTaYaHHs
HaceJICHHS IPOJOBOJILYMMH TOBapaMH 1 IpeaMeTaMy Iepuioi HeoOXiTHOCTI 3
JIOBTOTPHUBAJIMHU TepMiHAMHU 30epiraHHs.

BpaxoByroun, mo morpeda y BOAHHX pecypcax B paifoHaX pPO3CEICHHS
€BaKyWOBaHMX 3HAYHO 3pOCTE, MICIEBOIO BIAJ0I0 PO3POOITIOTECS 200
BIOCKOHAIIIOIOTBCSL  3aXOAM, IIOJO OpraHizamii CHCTEMH BOJONOCTAYaHHS —
MIATPUMYIOTBCA y TOTOBHOCTI iCHYIOUi Bomomkepena abo OymyroTbCs HOBI,
BHU3HAYAETHCS HEOOXiHA KITBKICTh BOIU ISl MOOYTOBUX MOTPed, CKOPOUYETHCS
KUIBKICTh CIIO)KMBAaHHS BOXM JUISI HEBUPOOHMYMX NOTpeO, YTOUHIOETHCS CTaH 1
MOXJIUBICTh ~ BUKOPHCTaHHsSI ~YIUIUIMX 1 YacTKOBO  IIOUIKOJUKEHHX  CHCTEM
BOJIOTIOCTAYaHHS 1 aBTOHOMHHX BOJ/03a00piB, OONAMHAHHS MYHKTIB B0J03a00py,
ounieHHs((uTbTpalis), po3aaya BOIM Y NMEPEHOCHY(IIOPTATUBHY) Tapy, IMiJBE3CHHS
OyTibOBaHOI(po3(hacoBKa) BOIM, 3/IIMCHEHHS HOPMYBaHb BOJOIOCTAYaHHS 1
KOHTPOJTIO 32 SIKICTIO BOJIH.

Opranizariisi 3aX0fiB 1010 3a0€3MEUCHHS NMPOIYKTAMH XapuyBaHHS BKIIOYAE:
OIIHKY KITBKOCTI Ta SIKOCTI IPOIOBOJIGCTBA, LICHTpAIIi30BaHE OTPHMAaHHSI, OOIIK Ta
PO3IOIT TIPOJOBONBCTBA; AHATI3 MOXJIMBOCTEH INOJO BHPOOHMITBA MPOIYKTIB
XapUyyBaHHs, BH3HAUCHHS HEOOXiTHOI KUTBKOCTI IYHKTIB XapdyBaHHS, PO3TOPTAHHS
TOJTLOBUX KyXOHB Y pa3i HeOOXiTHOCTI.

3abe3mnedyeHHs MOCTPaXXJaJIoro HaceJeHHS INpeAMeTaMH TepIIoi HeoOXigHOCTI
nependayae: BCTAaHOBUTH HEOOXiJHY KUIBKICTh IIPEAMETIB Iepuioi HeoOXiITHOCTI
(3aco0iB 0coOMCTOT TirieHH, KOBIP, OJATY, MOCYAy 1 Tak Jaii); 30ip COpTyBaHHS i
ITITOTOBKY /10 BUKOPUCTAHHS MPEIMETIB MEPIIIOi HEOOXIAHOCTI; BUSBICHHS AeDIUTY
Ta IPOBEICHHS IEPEPO3MOILTY MPEAMETIB MEPIIOi HEOOXITHOCTI.

Opranizaiiisi 3a0e3neueHHss THMYacOBMM  JKHTIIOM HaceJeHHs Iepeadayae:
BU3HAYCHHS TMMOTPEOM y THMYACOBOMY KHTII, (200 MOCTIHOMY), SIKIIO ITOBHICTIO
3pyiiHOBaHa iH(pacTpyKTypa, pO3ropTaHHSI THMYAaCOBOIO JKUTIA (HAMETH, ITepecyBHI
OyIWHK{), BHUIUICHHS TPOMAJICHKHX OymiBels 1 CHOpyHd [UI1  PO3MIIICHHS
€BaKyHOBaHHX OCi0.

Opranizaliss MEJUYHOTO CYNPOBOAY Iiependadae: BH3HAUCHHS IOTpeOH y
MEJMKaMeHTaX, 3aracax JOHOPCHKOI KpOBI Ta KPOBO3aMiHHHKIB, HAKOIMYEHHS
JKapChKHX 3ac00iB, METUYHOTO MaiiHa B HEOOXiJHIH KiTbKOCTI, BU3HAYCHHS MUISXIB
JKBigarii geirmTy MeIUKaMEHTIB Ta CBOEYaCHOTO OTPUMAHHSA 1X Y pasi moTpedu.

TakuM 4MHOM, PO3IJISIHYBIIM MUTAHHS MPOOJIEMaTHKH 3a0e311eYeHHs] HACEIICHHS
MpeAMETaMu TIepIIol HeoOXimHoCTi pu BuHUKHEeHHI HC, MU po3ymiemo 1110 1ie o1HE i3
BOXIIMBUX 3aBJaHb JEPKaBHOI CIy)KOM 3 HaJ3BUYAHHMX CHUTyallii Ta iHIINX
EKCTPEHNX CITyXkO.
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YK 159.96

Kypkos O.B.!, Pasxesuu C.B.?

! crapur. Buki. HY «3amnopisbka momiTexHikay

2 cryn. tp. M-222m HY «3amnopisbka IoiTeXHIKa»

IICUXOJIOTIA I HOBEIHKA HATOBIY B YMOBAX
HAI3BUYAMHUX CUTY AL

Baxki Ta HecraHJapTHI yMOBHM ICHYBaHHS TpOMajasH Hamoi KpaiHu
MPOBOKYIOTh BUHUKHEHHS PI3HOMaHITHUX NCUXIYHUX CTaHiB, SIKI € THITOBUMH JJIS
TepeKUBaHHS JIIOIUHOIO eKCTPEMAaTbHUX CUTYAaIlill, 30KpeMa IIiJ] 4ac BOEHHUX il
OnHUM 3 HaWNepUIMX CTaHIB, SKi BUHUKAIOTH Y JIIOIWHH I Yac HaI3BHYAHHOI
curyamii € maHika. [TaHigHI HacTpoi, B YMOBaxX €KCTPEMalbHOI CHTYyallii, MOXYTb
BUHUKATH SK Ha IHIUBITyaJIbHOMY PiBHI, TaK 1 B MeXaX HATOBITY, 1 € HAN3BUIAHHO
JECTPYKTUBHUMH SIK A TICHUXOJOTIYHOTO 3J0pOB’S JIOJMHHU, Tak 1 AIS HOTro
¢ismgHOTO CcTaHy. Ha choromHimHiii AeHb, MUTAaHHS IHAWBIAYalbHOI MaHIKH HE
JIOCTaTHbO BUBYEHE, B OUIBIIOCTI HAyKOBUX PpOOIT yBara NpHIUISETBCS came
MacoBUM nposiBaM. /Iyt popMyBaHHs YCHINIHUX CTparerii 60opoThOM 3 MaHiKolo, 3
METOI0 BCEOIYHOrO BHMBYEHHS JaHOTO SBUINA, BAXIMBO pO3Iisigatd ii sSK Ha
IHIUBIIyaJbHOMY, TaK 1 Ha KOJIEKTHBHOMY piBHI. Came TOMYy, akTyaJbHOIO
npo0JIEMOI0 CHOTOJICHHSI € BHBYEHHS aclleKTiB TIyMadyeHHs MaHIYHOTO CTaHy,
ocobmBOCTEH Horo mepediry Ta HerTpamizalii.

[TpnunHaM¥U PO3BUTKY MAHIYHOTO CTaHy, €:

— PO3BUHEHHMH IHCTHHKT CaMO30EpEeKeHHS ; HasBHICTb IIOKYBaJIbHOTO
CTHMYITY;

— JIedimuT MOCTOBIpHOI Ta HAUIMIIOK HemepeBipeHoi iHdopMmamii, moao
3arposu

— HEIiJIrOTOBJICHOCTI /10 HECTIOIBAaHUX 1 PANTOBUX HeOe3IeK;

— XaoTW4HICTb 200 3araJbMOBaHICTh  peakliil; HHU3bKUH pIBEHb
JIACLIMILIIHOBAHOCTI;

— BIJICYTHICTh KPUTHUYHOCTI IIpM OI{HII CHTyallii Ta HealeKBaTHICTh
MHUCJICHHS;

— MiBHUIIIEHA eMOIIHHICTh CIIPUUAHATTS ; BUCOKUIN PIBEHb CYT€CTHBHOCTI ;

— BKMBaHHs PI3HOMaHITHUX PEYOBHH 3 METOIO BiJIXOJIy Bijl pealbHOCTI

— (HaInpuKIIaz, aTKOTOJI0).

— B YMOBax IEPEXUBAHHS JIIOJMHOI0 TAaKOI EKCTPEMAaJIbHOI MOii sK BiliHa,
XapaKTEePUCTHUKH MaHIKK MOXYTbh BiAPI3HATUCS B 3aJIE)KHOCTI Bij

— YMOB IiepeOyBaHHs KO)KHOI KOHKPETHOT 0COOH.

[TepeOyBatoun Ha BiJHOCHO O€3MEYHHMX TEPHUTOPISX, B THIY, IHAMBII MOXeE
BiI4yBaTH BiA JIETKOI 10 CepeaHboi NaHiku, mo Oyae XapaKTepu3yBaTHCh
MiHIMaJbHAM BIUIMBOM HAa TICHXIKy 1 Ha MaTepiaJibHe IOJIOKEHHS JIOAWHH. B
YMOBaxX aKTHBHUX OOHOBHX Ail ab0 K OKymallii MaHigHI HACTPOI JIOAEH MOXYThH
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JIOCSITaTH MIKY 1 XapaKTepHU3yBaTUCh BiJl CEPEAHBOTO JI0 IIOBHOTOY» PiBHS MNTUOMHU
Ta BOXKUMHU HACHIJKaMHU: BiJl MarepiaibHUX BTpAT Ta NCHXIYHHMX 1 (i3WYHHX
TPaBM 10 BEJIMKUX MarepialibHUX PYHHYBaHb, NMCUXIYHUX 1 (Pi3MYHUX pO3NajiB.
OpHak, B yMOBax BiHHW, HE3QJICKHO B Micusg TnepeOyBaHHS IHAWBINA,
XapaKTEepHOI0 OCOONMBICTIO TaHIKM Oyne i IPOJOHTOBaHWH XapakTep Ta
MepekNBaHHA SK Ha IHAWBIAyalbHOMY piBHI, KOKHHM TPOMAISHUHOM KpaiHU
0COOHCTO, Tak i MACOBO, TOOTO CYCIIIJILCTBOM 3arajioM.

HactynmHuMy pekoMeHIamissMy IIOA0 MPOQiTaKTUKA TTaHIYHUX HACTPOiB B
CYCITUTBCTBI, ITiJ] 9aC BHHUKHEHHS €KCTPEMAIbHUX CUTYAIlii, €:

— cBO€JacHe iH(OpMyBaHH JIOACH 1010 HEOE3MeTHOT CUTYaIlii;

— 1715t 3a1100iraHHs TPYIIOBOI MaHIKK Ta HEAOMYIICHHS 3apaKeHHS TaHITHUMHA
HACTPOSIMHU BEJIMKOI KIJIbKOCTI JIFOJICH BapTO MiJCHIIIOBATH OXOPOHY, 1 3a MOTPeOH,
OpraHi30BYBaTH 3aXOJM IIOJO CTBOPEHHS BIiIUYTTS €IHOCTI, peryJssiuii HaTOBIY,
BIZIOKPEMIICHHIO «IIaHIKEPiB», TOIIO;

— JUIsl HEJOMYILEHHs TIePepOCTaHHsI eKCIIPECUBHOI IPYIHU JIIOJIEH B MaHIuHY,
Oy/ie KOPUCHHMM 3aCTOCOBYBATH MPUHOM KOJIEKTHBHOTO CITiBY, BMHKAaTH MY3UKY 3
PUTMIUYHMMH 3BYKaMH, 1110 JOTIOMAarae 3HU3UTH PiBEHb HAINPYTH, arpecii, MaHiKy Ta
POOUTH IOBEIIHKY BEJIUKOI TpyIH 0ci0 OibIlle OpraHi30BaHOo;

— IpU TOSBI TPYMOBOi MaHiKK, OyAe MOPEYHHUM 3aCTOCYBaHHS 3aco0iB
IIOKOBOTO BIUIMBY (HAINIPUKIIAJ, BMHKAHHSA CHPEHH UM TOJIOCHOTO TYIKY), SKi
3aTHI HA KOPOTKMH MPOMDKOK 9Yacy NMEpeKITIOYUTH yBary JIOACH Ta BUKINKATH
XBWJIMHHY pPO3ryOJIE€HOCTI, BHACJIIZOK YOr0o, HATOBH CTaHE JMAOCTYITHHM JUIS
OpraHi3yr4oro BIUIUBY.

Takum uwmHOM, HEOOXiqHO HeHTpadi3yBaTH NaHIYHI HAcTol SIK Ha
IHIMBIlyaJbHOMY, TaK 1 Ha TPYNOBOMY pPIiBHSIX , 3 3aJy4YECHHSIM ICHXOJOTIYHUX
NpUifoMiB 0OPOTHOM Ta HANpPSMKIB OpraHizauiiHoi poOOTH 3 OOKY KEpiBHHUIITBA
JIepIKaBU.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. T'iriena npaui: [Tigpyunuk / A. M. llesyenko, O. I1. SIBopoBchkuid, I'. O.
lonvapyk Tta iH.: mix pen. npod. A. M. llleBuenka. — Kuis: [ndotekc, 2000. —
608 ¢
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YK 351.861

Kypkos O.B.!, Pinka JI.A.2

! crapur. Buki. HY «3amnopisbka momiTexHikay

2 cryn. tp. YOKC-312m HY «3anopiszbka HomiTeXHiKay»

AHAJII3 MTPOBJIEMH IIOAO0 OBJIAIITYBAHHS TA
BCTAHOBJIEHHSI 3AXUCHHUX CIIOPY I HTUBLIbHOI'O 3AXUCTY HA
TEPUTOPII YKPAIHA

BiiiHa yBiiinia y Hame >KUTTS 1 3poOMiia peaJbHUMM 3arposu, Mpo SKi
paHille MM MOTJHM HaBiTh 3/10TaxyBaTHCh. MOXIHMBICT YKPUTHCS Y 3aXHCHHX
CHopyZIax Bix BUOYXiB Ta 0OCTpiiB Bike 30eperia *KHUTTs 6aratbox mofeit. Pazom 3
THM, CTaJI0 3pOo3yMino, mo pedopma wiel cepu, oaHA 3 MEPIIOYESPrOBUX 3a1ad
VYxpainu. YKpHUTTS Tpebda yJOCKOHAIIOBATH TEXHIYHO Ta CYyTTEBO 3017bLIyBaTH iX
KIJIbKICTb.

TepMminy «OoMOOCXOBHIIE», SKE€ OyKE YacTO BXKHBAETBCS y MOOYTi, B
YKpaiHChKOMY 3aKOHOJABCTBI HeMmae. HaToMICTh BHKOPHUCTOBYIOTHCS «3aXHCHI
criopyIu». 3aXWCHI CIOpYOM LMBUIBHOTO 3aXHCTy — IH)KCHEPHI CIOpY.IH,
MpPU3HAYCHI ISl 3aXWMCTy HACEJCHHS BiJl BIUIMBY HEOE3MeuHUX (PAKTOPIB, IO
BUHHUKAIOTh BHACIIIOK HA/J3BHYAHUX CUTYallii, BOEHHUX [iii 800 TEPOPHUCTUUHUX
akTiB. Lli cnopynu 3ajexHO BiJ 3aXMCHHX BJIACTHBOCTEH MiJPO3IUISIOTECS Ha
cxoBuma Ta npotupamianiiHi ykpurts ([IPY) Ta mBuIkocmopymKyBaHI 3aXHCHI
cniopy . CXoBHIIa- repMETHYHI 3aXUCHI CIIOPYIH, sSIKi 3a0€311e4yr0Th YMOBH ISt
nepeOyBaHHS y HUX JIFOJICH, TEXHIKM Ta MaifHa MPOTATOM JIBOX Hi0 3 MeToro ix
3aXHCTy BiJI HEraTHBHOTO BIUIMBY HEOE3MEYHMX XIMIYHMX Ta paJiOaKTHBHUX
PEUYOBHH, BUCOKMX TEMIEparyp i NPOAYKTIB TOPiHHS Yy pa3i BUHUKHEHHS MOXEX,
KaTacTpo(iYHOTO 3aTOIUICHHS, a TaKOX Bix Hii 3aco0iB ypaxeHHs. CTaHOM Ha
2019 pik, y 3aXMCHHX cropyaax Moriu ykpurtucs jume 10% uHacenenus. Tomy
came CIopyAH MOJIBIHHOTO Npu3HaueHHs (IApKiHTH, TOPrOBENbHI LIEHTPHU TOIIO) Ta
HaWNpOCTIl YKPUTTS (LIOKOJIbHI Ta ITiJIBaIbHI MOBEPXH) — HAMIIOUIMPEHIIINH BUI
ykpuTTss B Ykpaini. ¥ 2021 poui 3a ouinkamu JJCHC no BukopucTaHHs 3a
MPU3HAYCHHSIM «TOTOBI» Ta «OOMEKEHO TrOTOBI» Oynu 74% 3aXHUCHHX CHOPYI.
[MpoananizyBaBiin iH(opmaniiiHi Jpkepena 3 KUIBKOCTI 3aXHCHUX CIIOPY[ I10
VYkpainu Bpanocs 3HaWTH Taki AaHi: 0 (OHAY 3aXUCHHUX CIIOPYJl LUBLUIBHOTO
3axucty KueBa Bxomars monax 500 cxoBuIll, BOHM pO3TamloBaHi Ha 00’€KTax
KPUTHYHOT 1H(pACTpyKTypH Ta INpU3HA4YEHI Ul 3aXWUCTy NpauiBHUKIB. Takox
maibxe 4500 criopya MOABIHHOTO BUKOPHUCTAHHS, JI€ MOXYTb YKPUTHCS MEIIKaHII
MiCTa: MiJ3¢MHI NAapKiHTH 1 TMEePEeXOIH, 3ariMOJICHI CTaHIii METpO, MiIBAIUA Ta
HamiBmigBany. Y JIbBiBCBKi# 00macti 937 3aXucHUX criopyn, 3 sKux moHan 600 —
mpoTHpamiaiiiHi yKpuTTs, Ta Maibke 170 THCSY HAWMPOCTIMIMX YKPUTTIB. Y
Xapxosi € 300 ykpurTiB, a Takox 4000 migBamiB y *KUTIOBUX OyIWHKAX, CTaHIT
MeTpo, mepexonu, mapkiaru. Kimekicte 6om6ocxoBum B Opeci csarae 353. €
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6mmpko 800 cmopyn mnoasiiiHoro mnpu3HaueHHs. Ha tepuropii IlonraBcbkoi
obnacti posmimeni Maibke 1400 cnopyn. 3 Hux 409 y [lonraBcbkomy paiioHi.
@®onn  3axucHuUX cmopyn obmacti  HapaxoBye 916 cxoBum, Ta 664
npotupagiamifHux ykpurTiB. Y UYepHiBipix Oinpm Hik 130 cnemianizoBaHUX
3aXHMCHHX CIIOpY, ajle 4acTHHA 3 HUX HE NpWAaTHa JJs rnepeOyBaHHs onei. B
MicTi 3amopixoksa — 2246 ykpuTTiB pizHOro Tuiry. 3 HuX 1950 HadmpocTimmx —
migBanpHI mpumimeHHs. Y JloHempKiii oOmacTi Ha TepHTOpii, MiAKOHTPOIBHIH
YKpaiHCBKiH BNaji, po3TamoBaHi 764 00’€KTH HHUBIIPHOTO 3aXHUCTy IJIST YKPHUTTS
HaceJIeHHA. AJle € Ipo0iieMa o0 00JalITyBaHHS LUX CIOPY/ Ta HE 3aB)KIU BOHU
y 3araJbHOMY JOCTYIIi, 3 BOEHHUM CTAHOM IPOOJIEMH M0N0 YKPUTTIB cTana OimbIl
roctporo. Ha 2022 pix mmanu ciry>x0m nepenbadanu ctBopeHHs me 1,158 tmc
3aXHMCHHX CIIOpPY/J] Ta CIIOPY TOJABIHHOrO NMpU3Ha4YeHHs. Tpu pOKH ToMy, HaOpaiu
YMHHOCTI OyAiBeNbHI HOPMH, SKi Iepeadadand BJOCKOHAJIEHI BHMOTH Ha
PO3pOOICHHS 1HXKEHEPHO-TEXHIYHUX 3aXOMiB LHUBUIBHOTO 3aXUCTy Ta CIHOpPY.X
LUBIUJIBHOTO 3aXHUCTy. HOpMH OXOIUTIOIOTH LIMPOKE KOJIO MUTAaHb — MPOEKTYBaHHS
HOBUX Ta PEKOHCTPYKLIIO ICHYIOUMX 3aXWCHHMX CIOpPYJ, B TOMY 4HCII
MPOEKTYBaHHS MIBUAKOCIIOPY/UKYBAHUX 3aXHUCHUX CIIOPYJ, CHOPYJA HOABIHHOTO
MPU3HAYCHHS Ta MPUCTOCYBAHHS IMPHUMINICHb, OyIiBENb Ta CHOPY. MiJ 3aXHCHI
CIIOPYAM ULMBLIEHOTO 3axucTy. CHOpYAHM KOTJIOBaHHOTO THILY (ABTOCTOSHKH,
nmapkiary, rapaxi, migzemHi TPLl, cmopynn mogBiHOTO NpHW3HAYCHHS MOXKHA i
Tpeba BUKOPHUCTOBYBATH y MHUPHHUI dYac Uil IHMHX ITed. YKpaiHCBKI MicTa
MIEPIIMMH 32 JIep>KaBy IPOSBHIIN iHIMIaTHBY IOIO PO3MIKUPEHHS MEPEkKi YKPHUTTIB.
barato kpaiH y CBiTi MalOTh pO3BMHEHY cucTeMy YKpHUTTIiB. | YkpaiHi TouHO €
YOMY B HUX ITOBUUTHUCS.

YK 349.6

Kypxkos O.B.!,Illumxkosa A.C.?

! crapmr. Buki. HY «3amnopi3bka MOTEXHiKa»

2 crym. tp. YOKC-312m HY «3anopisbka HOTiTEXHIKa»

OPI'AHIBANLIA KKUTTE3ABE3IIEYEHHA HACEJIEHHA Y
HAJBBUYAVHUX CUTYALISX TA HATAHHA TYMAHITAPHOI
JAOIIOMOI'M HOTEPHIJIMM

OnmHMM 3 OCHOBHMX 3aBJlaHb LMBUILHOTO 3aXMCTy YKpaiHU € oprasizamis
KUTTE€3a0€31IeUeHHs] HaceJIeHHs y pa3l BUHMKHEHHs HajzBuyaitHoi curyanii (HC).
3axoan KHUTT€3a0€3NEUCHHsT 3JIHCHIOIOTHCS LEHTPAJIbHUMH Ta MICHEBHUMHU
OpraHaMH JIep>KaBHOI BHMKOHABYOI BIAAM, CTPYKTYPHHUMHM MiApO3IiaMu y ix
CKJafi, o Oe3rmocepeTHhO BiAMOBINAIOTE 3a 3aXHMCT HACEIEHHS, aAMiHICTpaIlisIMH
MiATIPIEMCTB, YCTaHOB 1 OpraHizaiiii 3 MeTOI0 3aJI0BOJICHHS JKUTTEBUX HOTPeO
TpoMaJisiH, sKi morepminan Bixg Hacmiakis HC.
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Opranizanisi KUTT€320€3MEUCHHS] HACEJICHHS B EKCTPEMAJIbHHX YMOBaX €
KOMIUIEKC 3aX0JIiB, CIIPSIMOBAaHHUX Ha CTBOPEHHS 1 MATPUMAaHHS HOPMaJIbHUX YMOB
JKHUTTSL, 3A0POB’S 1 pale3JaTHOCTI JIIOJICH.

Bin Bruto4ae: ympaBiiHHS JIisUTBHICTIO POOITHUKIB Ta CIy»OOBILIB, BCHOTO
HaceJIeHHsS TIIpM 3arpo3l Ta BUHUKHEHHI HaJI3BHYAaHHMX CHTYaIlll; 3axucT
HAaCeJICHHA Ta TEPUTOPid Bix HACHIAKIB aBapiii, KatacTpod, CTUXIHHOTO JHXa;
3a0e3Ne4YeHHs] HAaceJeHHs NHTHOIO BOJOI0, IPOAOBOJBYMMH TOBapaMH i
mpeaMeTaMi Tepiroi HeoOXiTHOCTI; 3aXUCT MPOAOBOIBCTBA, XapdOBOI CHPOBHHH,
(dhypaxy, BomomKepeN BiA pagiamiifHOTO, XiMiYHOTO Ta OiOJIOTIYHOTO 3apa’KeHHS
(3a0pyaHEHHS); XWUTIOBE 3a0e3Me4eHHS 1 MpaleBIAlITyBaHHS;, KOMYHAJIbHO-
noOyToBe OOCITYyroBYBaHHS;, MEIWYHE OOCIYrOBYBaHHS;, HaBYAHHS HACEICHHSI
crocobaM 3axHMCTy 1 JissM B yMOBax HaJ3BHYalHUX CHUTyalili; po3poOka i
CBO€YACHE BBEJICHHS PEXKHUMIB JISUIBHOCTI B YMOBaxX pajianifiHoOro, XiMiyHOro ta
010JIOTIYHOTO 3apa)KCHHs; CaHITapHy 00pOOKY; 3HE3apa)KCHHS TEPUTOPIi, COPYI,
TPaHCIIOPTHUX 3ac00iB, 00JaIHAHHS, CUPOBUHH, MaTepialliB 1 FOTOBOI MPOIYKLIIl;
MiZITOTOBKA CHJI Ta 3aCO0IB 1 BEJICHHS PATYBAIbHHX 1 IHIIKUX HEBITKIATHUX POOIT B
paiioHax Jinxa i ocepeaikax ypakeHHs1; 3a0e31eUeHHs HaceJIeHHs iH(pOpMaIli€lo TIpo
XapakTep 1 piBeHb HEOC3MEKH, IMOPSAIOK IIOBSHIHKH, MOPAIHHO-TICUXOJIOTITHY
MiATOTOBKY 1 3aXOOW IIOAO MiATPUMYBaHHS BHCOKOi IICHXOJIOTIYHOI CTiHKOCTI
J0Jell B EKCTPEMaJbHHX YMOBAaX; 3aXOIM, CIHPSIMOBaHI Ha MOIEPEIKCHHS,
3arobiranHs a0o mocnadIeHHs HECTIPUATINBIX I JIFOACH €KOJOTIYHUX HACIIAKIB
Ha/I3BUYAHHUX CUTYAIlill Ta iHII 3aXOMIH.

Bei mi 3axonm  OpraHi3oBYIOTBCS  JIEP)KABHOKO BHMKOHABYOIO  BIIAZIO0
obuacrteil, paifoHiB, MICT, paiiOHIB y MICTaxX, CEJHII 1 Cil OpraHaMu yNpaBJiHHS
UBIIBHOT OOOPOHM TMPHM YITKOMY IIOTO/DKEHHI MIDK HHMH 3aXO[iB, LIO
MPOBOJSTHCS.

KepiBHMKM TiJIPHEMCTB, YCTAaHOB 1 OpraHizailiii € 0Oe3nocepenHiMu
BUKOHABIISIMHU IIUX 3aXOJIiB. 3aX0/I1 PO3POOIISIOTHCS 3aBYaCHO, BiZI0OpaxaloThes B
mnaHax L3 i BUKOHYIOTBCS B IIEpioJl 3arpO3H Ta IMicisi BAHUKHEHHS HaJA3BUYaiHOT

CHUTYaIIi].
I'ymaniTapHa 0MOMOra y BUIMAKaX HAJ3BUYAHHUX CHUTYaIliil.
I'ymaniTapHa jgomomora — [e 3aXOMH, SKi 3IIHCHIOIOTBCS 3 METOI0

MOJICTIICHHS CTPaK[JaHb HACeJIEHHsS, OCOONMBO B yMOBaX, KOJIM MICIEBI pecypcH
HE JI03BOJISIIOTH HAJArOAWTH HOTO 3a0e3neyYeHHs )KUTTEBO HEOOXITHUMH 3ac00aMu
BIDKUBAHHS Y HAJ3BUYaHUX cUTYyallisx. [lociyru i MaTepialbHi pecypcH B paMKax
TYMaHITapHOI JONOMOTH HAJAlOThCAd HACENCHHIO, fKE TIIOTeprae BiJ JHXa,
0e3KOIMTOBHO y BUIIAAL O1aroaiftHOCTI. BHOKpeMITIOIOTE Taki BUANM T'yMaHITapHOL
JIOTIOMOTH: BHYTDIIIHSA TyMaHIiTapHa JOMOMOTa Ta MDKHapoAHa TyMaHiTapHa
JIOTIOMOTA.
VY pa3i BUHUKHEHHS HaJI3BUYAHOT CUTYyAIlil BAKUBAIOTHCS TaKi 3aX0/TH:
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— YTOYHIOIOThCS (BU3HAYAIOThCA) NOTpeOM B pecypcax TyMaHiTapHOI
JIOTIOMOT'H, OLIHIOIOTBCSI MOXKIIMBOCTI Cy0’ €KTIB IOTIOMOTH;

— 0 MOXIHMBHX CYO’€KTIB JIOTIOMOTH JIOBOJAWTHCSA iH(pOpMALS TIPO
KOHKPETHI MOTpPeOM IMOCTPaXIajJoro HaceJeHHs, HEOOXIIHWI CKiajg pecypciB
JIOIIOMOTH, X 00’€M 1 Yac HaJaHHS;

— Ccy0’€KTH JIOTOMOTH NPUHMAIOTh DIlIEHHS NPO y4acTh y MOMOMO3i i ii
(hopmy, MOOLITIZYIOTH HEOOXITHI pecypcH, popMyIOTh TyMaHITapHY JOIIOMOTY;

— Y3TOKYIOTHCSI MUTAHHS JOCTABKH IPEAMETIB i 32aC00iB TOTIOMOTH 10 30HU
Ha/I3BHYAIHOI cuTyallii abo y MpoMiKHI IIyHKTH i1 30cepemKeHHS;

— OpraHi30BYIOTBCS TYMaHITapHI MOCTaBKM 1 MOCIYTH IOCTPAXAAIOMY
HACEJICHHIO, pO37ada HOMy MpPEOMETIB MJOIOMOTH, HaiyacTime IMIIIXOM
oprasizauii IyHKTIB po3/aui;

— 3IIMCHIOETBCS KOHTPOJIb 32 BHKOPUCTAHHSM pPECYpCiB TyMaHiTapHOi
JIOTIOMOT'H, IOBHOTO 1 CBOEYACHOTO JOBEJICHHS 11 710 MOCTpakJalinx

Takum YuHOM, BCS TMOBHOTA  BIAMOBIJAILHOCTI 3a  OpraHi3aIliio
JKUTTE€3a0€3MeUeHHsT HACeJIeHHs Yy pa3i BHHUKHEHHS HaJ3BMYaliHOI CHTyaril
MOKJIaJa€ThCsl Ha BIJMOBINHI MIHICTEPCTBA, BIJIOMCTBAa 1 MICIEBI OpraHM BIIAIH.
PisHOBimOMYa cucTeMa BIiANOBIAAIPHOCTI 3a MPUUHATTA TEPMIHOBHX 1 €IUHO
MPaBUWIBHUX CIIOCO0IB OOPOTHOM 31 CTHXi€I0, 3a iH(GOPMYBaHHS HACEJCHHS, HOTO
eBaKkyalito i 3a0e3MmeveHHs KUTTEIISUIFHOCTI TIOBUHHO OYTH YiTKO BH3HAYEHO, a
came: XTO Oyze 3IiHCHIOBATH 3arajbHe KePIiBHUIITBO 1 3 MEPIINX XBIIMH Bi3bMe Ha
ce0e BIAMOBIAaIbHICTE Y BUIIAIKy HACTAHHS MOXIIUBOI HA/I3BHYAHOT CHTYAIIil.

YK 621.039.58

Kypxkos O.B.!, lllytko A.C.2

! crapmr. Bukit. HY «3anopisbka [omitexnika»

2 cryn. tp. YOKC-122m HY «3anopiseka [MomitexHikay

HIJBUIIEHHSA BE3IIEKA ATOMHUX CTAHIIA

VYkpaina mae 15 atromHux eHepro6sokis, Ha 4oTuprox AEC. Xoua aTtomHi
cTaHIii Halle()eKTUBHILI 3 BUPOOHMITBA €HEPTii y MOPIBHAHHI 3 IHIIMMHU BUAAMHU
cranuii. OnxHak, nopymeHHs B ii poOOTI MOKe NMPHU3BECTH 10 KaTacTpodidHUX
HacikiB. ToMy HEOOXiTHO MepeBipATH KOXKEeH actekT ii oe3neku. Cepen mpobiem
0e3neKy aTOMHMX CTAaHIIM MOXHA BHIUIUTH: KOHCTPYKTHBHI HEIOJIIKH PEaKTopa;
MOXJIMBI CTUXiHHI JIXa Ta BOEHHI Jii; IMOBIPHICTh PO3IUIABJICHHS! aKTUBHOI 30HU
yepe3  BTpaTy  TEIUIOHOCIS;  MOXIMBICTb  HEKOHTPOJBHOBAHOTO  BHKHIY
paIioaKTHBHOTO Marepialy, 10 Bejie A0 3apaXeHHs Ta NOAAIBIIOro palialiifHOro
ONMPOMIHEHHA 3a MeXaMH MaiilaHuYnWKa; CTapiHHSI TEXHOJIOTii pPeaKTopiB;
3HOIITYBaHHSA KOMIIOHEHTIB PEeaKkTOPiB.
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Haii6inbioro TexHorenHow katactpodoro y cBiTi € aBapis Ha YAEC. Bona
CTaja pe3yJIbTaTOM KOHCTPYKTHUBHHX HEJOJIKIB pPeakTopa Ta MOPYIICHHS HpPaBHII
ekcruryaranii. Ha BiqMiHy Bix 3axinHOT TexHiKHM O€3MEeKH YM Mi3HIMIOI paasHCHKOI,
YOPHOOMJIBCHKUN PEAKTOp HE MaB 3aXHMCHOi OOOJIOHKH . YCi yKpaiHChKiI aTOMHI
eHeproo6yoku Oynu cripoekToBaHi y Panmsucekomy Corozi. 12 i3 15 eHepro0iokis
BXKC BIONpAIfOBaIM TPOCKTHUH TepMiH ciuyx0Oum (30 pokiB) Ta mpamoOTH i3
npoxomkeHHs M Ha 10 Ta 20 pokiB. Pusmkm, mom’s3ani 3i crapimasm AEC,
3pOCTalOTh, OCKIIBKH IX MOJEpHi3amis mependadae 3aMiHH IESKOTO KIFOYOBOTO
yCTaTKyBaHHS, HAIIPHUKIIAJA, KOPIYCiB PEaKTOPIB .

Takox icHye 2 Bemuki mpoOiieMu: 3HOIIYBAaHHS KOMITOHEHTIB 3 YacoM Ta
cTapiHHs iHTep(eiiciB. BoHM mMmOB’s3aHi 3 BIKOM CTaHIH, TOMy HEOOXimHO
Mo u(iKyBaTH CTaHIii, a TAKOXK 3aMiHIOBaTU iX HOBUMU. Kpim Toro, crapi cranmii
MaroTh aHAJIOTOBUH iHTepdelic, y 3B’5A3Ky 3 UNM iX Bakye KOHTPOJIFOBATH .

Ha naHuii MOMEHT aTOMHI peakTOpy MalOTh YOTHUPH MOKOIiHHS. TeopeTHyHo
po3paxoBaHa YacTOTa BEJIMKOTO BUKHIY pPaJioaKTHBHOCTI BHACTIJOK aBapii Ha
AEC 3menmmnacst y 1600 pasiB MiX NepmimMH peakTopaMd TOKOJiHHSA | Ta
peakropamu nokominHs III. A Bci peakropu mokoniHHg [V mpaiorots 3a 3HaYHO
Oimpmmx poboumx Temmeparyp, Hix peakropu mokomninasg II 1 III. e mimBumrye
e(eKTHBHICTh, OiUNBIIE ypaHy pO3IICIUIIOEThCA, a 4YacTHHA IUTyTOHIIO, IO
YTBOPIOETHCS, 3HOBY BUKOPHCTOBY€ETHCS IS BUpOOHHIITBA eHepril. Hanpuknan ,Ha
3amopizekiit AEC 3apa3 peakropu I mokoniaaa. AEC mepiroro mokosiHHS Manu
eJIEKTPUYHY MOTYXHICTh 300 MeraBaT. BKIIOYAIN 3aXUCHY OOOJOHKY IJISl 3aXUCTY
BiJl aBapiif, cHCTEeMH aBapiiHOrO OXOJIO/DKeHHS Ta MOTpPiMHI mapanenbHi
eJIeKTPOHHI cucTemMu KepyBaHHs Ta 0e3neku. CroroaHi AEC nboro moxoJiHHs BCE
3YIMUHEHO Ta 3/1€01IBIIOT0 IEMOHTOBAHO.

VY peakTopax Ipyroro moKoOJiHHS OyJi0o BHECEHO 0araTo MOKpalieHb. Y HHUX
Oyna OLJbII BHCOKA MOTYXKHICTh, Onm3bko 800 MeraBaT, IOCHJICHA 3aXHCHA
000JI0HKA Ta KiJIbKa CHCTEM JIOOXOJIO/PKEHHSI Ta aBapiifHOro 0XoJomKeHHs. Jleski
3 HUX III¢ TIPAIFOI0Th CHOTO/THI, ajieé BOHH OYJIM 3HAYHO MOJICPHI30BaHi.

Peaxropu III mokomiHHS 3 BOJOIO MMiJ] THCKOM MAarOTh MOTYXHICTH Bixm 1000
o 1500 meraBat. CucreMu Oe3IeKd Ta 3aXHCTY MOBHICTIO onudpoBani. CucreMu
CTpuMyBaHHS OyJo mepepoOIiieHo, 00 BUTPUMYBATH aBiakaTacTpopu MUBLIEHUX
mitakiB. JlogaHoO JOHATKOBI 3amoODKHI MpHCTPoi abo 30BHINIHI MeXaHI3MHU
3aTOIUICHHS! CyJUH BHCOKOTO THCKY. HMXHS IOJIOBUHA Cy/JIMHM BHCOKOTO THCKY
OXOJIOMKYETHCS BOJIOIO0 30BHi, 00 3ano0irTu ii TaHeHHs 3cepenuHu. bimspko 50
AEC TpeTbhoro MoKOJIiHHS BXKE EKCIUTyaTYIOThCS YU OyAYIOTHCS Y BCbOMY CBITI.

Peaxtopu moxomniaaa IV moryxsicTio 61m3pko 1000 meraBaT BBaKaroThCS
AEC wmaiibytasoro. Ili cucTeMH BHKOPHCTOBYIOTh MNalIHBO €(eKTHUBHIIIE 3a
paxyHOK BHKOPHCTAaHHS OUTBIIOI KIJIBKOCTI ypaHy, BOYZOBAaHOTO B aKTHBHY 30HY
peakTopa. BOHH €KOHOMIYHO KOHKYpPEHTOCIPOMOXHiI, BHPOOJAIOTE MEHIIE
PaioaKTHBHUX BiJIXOJIB 1 HABITH OE3MEYHIIIII.
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AEC 3a3Buuaii Oynyrors moOuu3y BOJOHM it oxoso/pkeHHs. OJHak 1e
3arpoKy€e 3aTOIUICHHSIM Y pa3i MOBEHI, IHIIUX CTUXIMHUX JIUX, a TaKOX 3MIHH
KiIiMaty. Y 3B’s3Ky 3 IUM JUIs Oe3meku Bei OyaiBii 3 0OJIaJIHAHHSIM PO3TAIIOBaHi
Ha JIOCUTh BHCOKHX IuaTdopmax. Takox sl 3aXHCTy BiA 3eMIIETPYCIB, yJapiB
JiTakiB, BUOYXiB OyJiBii peakTopiB OyAyrOTh i3 3a1i300€TOHY 3aBTOBIIKM KiIbKa
MeTpiB. Kpim Toro, BcepemmHi KOXHOI 3 HUX OydiBeTh KOXKEH PEakTOp Mae
CTaJIEBUIl KOPIYC BUCOKOTO THCKY.

Juns 3a0esmedeHHss Oe3MeKd TyKe BaXKJIMBO MEPEBIPUTH, UM € CTaHIApTH
Oe3MeKy, TOCTATHIMH IJIsI IOKPUTTS Hemepen0adeHnX eKCTpeMalbHuX sBuil. Lle
MPOBOIUTECSA 3a mormomoroio «Crtpec-TectiBy. OmHaKk y 3B’S3Ky 3 THM, IO Ha
ykpaincekux AEC neski 3axomm Oesrmeku 1oci He peami3oBaHi (MOAepHi3aris
pesepBuux jaumzeniB 3AEC Ta ocHameHHS IX Cy4YacHUM €JIEKTPOHHHM
YIpPaBJiHHAM), TaKi TECTH HE IPOBOJMINCS BXKE JIECATHIIITTS, 1 3aIlJlaHOBaHI Ha
2023 pik. dns crabineHoi podotn AEC HeoOXximHo mo0 nepcoHan OyB IOCHTH
KBaTi(pikOBaHUH 1 TOTOBMH [0 HaA3BUYaWHUX cHTyanid. ToMy IIOpPOKY
CHIBPOOITHUKH MPOXOJATh OJU3bKO 3 MIiJBHOHIB TOAWH HAaBYAHHS, y TOMY YHUCII
6m3bpko 400 000 ronuH HABYaHHS Ha JUCHETYEPCHKIA CUMYIIATOPI.

Moxna migcymyBatd, mo Oesmeka AEC mepeBaxHO TOB’s3aHa 3
YAOCKOHAICHHSAM TexHoJorii. Momudikamis Ta BrockonaneHHs AEC crpsimoBaHi
Ha MiHIMi3alil0o WMOBIpHOCTI aBapiii Ta 3amoOiraHHA CEpHO3HHM IFOICHKIM
HacligkaM y pasi iX BHHHUKHEHHA. JlOCATTH HBOTO MOXKHAa 32 JOMOMOTOIO:
TOMIIITYBAHHS TEXHOJOTIi PeakTopiB; BYACHOTO 3aMiHIOBAaHHS 3HOUICHUX YaCTHH
peakTopiB; mpaBuwibHOro mo3umiroBanus AEC 1momo maHamadTy MiCIEBOCTI;
NPOBO/KEHHST BHUIPOOYBaHHS Ha TIpale3faTHICTh PEaKTOpiB; IMPOBOPKEHHS
PEryJIIpHOro HaBYaHHSI [IEPCOHAJTY 3 pearyBaHHs Y HaJA3BHYAWHUX CUTYaIlisiX.

YK 621.31.048.015

Jaszytkin M.L!, XKypasexs M.O.2, XKypaseas C.M.3, Onemxo A.C.*
! kanz. TexH. HayK, gou. HY «3anopisbka momTexHika»

23 crapmr. sukn. HY «3amopizbka HOmiTEXHIKa»

4 crym. tp. T-822M HY «3amopisbka IO TEXHIKa»

JIESIKI ACHEKTH 3ABE3NEYEHHS IMMOXEXHOI BE3IIEKH Y
3AKJIAJIAX OCBITH

I'onoBHUM 3aBHaHHIM 3a0€3MeUeHHS MTOKEKHOT OE3IeKH Yy 3aKJIa/1aX OCBITH €
3aXUCT Ta PATYBaHHS CTYJICHTIB, BHKJIaJa4iB Ta MEpPCOHATY BiJ BIUIMBY
HeOe3neyHnx (aKTopiB IIOXKEXKi, SKUMH CYHNPOBOJKYETHCS HEKOHTPOJIbOBAHE
ropiHHs. Y pa3i BUHUKHEHHS TOXKEXi, Nii MparliBHUKIB 3aKjajliB, 3alydeHUX [0
TaciHHS TOXKeXi, MAroTh OyTH CHpPSAMOBaHI Ha CTBOPEHHS OE3MeKH JroAeH, 1 B
MepITy Yepry CTYACHTIB, X eBaKyallifo Ta pATyBaHHS.
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VYci 3aknmany Ta yCTaHOBHM IEpej IMOYaTKOM HABYAIBHOTO POKY (Tepmiol
3MIHM U1 3aKjajJiB Ta YCTaHOB CE30HHOTO THIy) MalOTh OYTH NPHHAHATI
BIJIMIOBITHUMH KOMICIIMH, 10 CKJIaJy SKHX BXOJATh TMPEACTABHUKH OpTaHiB
JICPKABHOTO HATIISAAY Y Cepi MOKEKHOT OC3MeKH.

3abe3neueHHs noxexHoi Oesmekn B HY  «3amopisbka mOMITEXHIKa»
3nificHIOeThCS 3rigHO 3 [IpaBumamu moxkexHoi Oesnexkn B Ykpaini Ta [IpaBmmamu
MOXKEKHOI O€3MeKH Uil HaBUANBHUX 3aKJIaliB Ta YCTaHOB CHCTEMH OCBITH
Ykpaiau, 3aTBep/DKEHHMX Haka3oM MIHICTEpCTBa OCBITH 1 Haykd YKpaiHU
15.08.2016 Ne 974, 3apeectpoBanux B MiHicTepcTBi roctumii Yipainu 08.09.2016
3a Ne 1229/29359.

[ligroToBKa CTyIeHTIB Mae€ 3aBOaHHAM JaTH 3HAHHS, MOTPIOHUME s
3ano0iraHHs BHHUKHEHHIO MOXKeX, 0OMEKEeHHS X PO3BUTKY, yOe3neueHHs JItoieH,
3aXHCT MaTepiajJbHUX IIHHOCTEH, JOBKULIA Bijl BIUIMBY HEOE3NEUHHX YUHHUKIB
MOXKEXK1, @ TAKOXK CTBOPEHHS YMOB JUIS TI0KEKOTaCiHHSL.

CTy#eHTH TIOBHMHHI 3aCBOITM IOHATTS IPO MOXKEXKHY Oe3MeKy, MpaBoBi
HOPMH, TpaBWJIa Ta BHUMOTH MOXEXHOI Oe3MeKH, KOMIUIEKC OpraHi3auiiiHuX,
TEXHIYHHX 1 CHeLiabHUX 3aXO0JIiB 1 3ac00iB, NPU3HAYCHUX JUIS NPOTHUIIOKEKHOTO
3aXUCTy 1 3amo0iraHHs mokexi Ta ii raciHHA i JikBinyBaHHSI. CTYACHTH TMOBHUHHI
TAKOX 3aCBOITH 3HAHHS 3 [UBIIBHOTO 3aXHCTY, SKI TICHO 3B’s3aHI 3 aBapiiiHO-
pATYBaJbHUMH pOOOTaMH, 3 TIPOBEJCHHS HAaBYaHb HACEICHHS 3 IIOXKEKHOI
Oe3meK.

3rigHo 3 [IpaBmiamu moskesxkHOi Oe3mekn B YKpaiHi y HaBUAIBHHUX 3aKiIazax
MOBUHHO MPOBOJUTHCS] BUBYCHHSI MPABUJI TIOKEKHOT OE3MEeKH, a TAKOXK HaBYAHHS
JisIM Ha BHMAJIO0K MOXexXi. Biamosimuo 10 mnocranoBu Kabinery MiHicTpis
VYxpainn Big 26.06.2013 Ne 444 «IIpo 3arBepmkenHs [lopsinky 3nificHeHHs
HAaBYaHHS HACeNIeHHS JiAM Yy HaJI3BUYAHUX CHUTyalisX» HaBYaHHS OisIM Yy
HaJ3BUYAIHUX CHUTYyalisX CTYJEHTIB NOKJIaIaeTbcss Ha MIHICTEPCTBO OCBITH 1
Hayku Ykpainu (nani — MOH).

Opranizamis HaBYaHHSA CTYICHTIB 3mificHoeThcss MOH  srimHO 3
3aTBepykeHUME  HuUM 1 moromkeHnmu 3 JICHC VYkpaiHnm HaBualbHUMH
mporpaMaMyd 3 BHBUYCHHS 3aXOAiB Oe3lekd, CHocoOiB 3axXUCTy BiJ BIUIUBY
HeOe3neyHnx (pakTopiB, BUKIMKAHUX HAJI3BHYAHUMM CHUTYyallisIMH, HaJaHHS 1O
MenugHoi gonomoru. CTyIEHTH TpH BUBYEHI NMUTAaHb 3 TIOXKEKHOI Oe3MeKkd Ta
IUBIJIBHOTO 3aXUCTy MOBUHHI:

— ycBimomimoBaTH (YHKIIi Aep)kKaBU 3 MHUTaHb MOXKEXHOI Oe3meku, hopm
peamizamii mux (yHKIN, 30aTHICTH ONEpyBaTH TEPMiHAMH Ta BH3HAYCHHSIMHU
MOHATH CTOCOBHO TIOJKEXHOI Oe3rekn, mapameTpiB HeOe3NeYHHX YHHHUKIB
MTOYKENKI,;

— OIIepyBaTH XapaKTEPUCTHUKAMH FOPIOYMX PEYOBUH Ta MaTepialiB, po3yMiTn
MeXaHi3M IIporeciB TopiHHA 1 BHOyXy, O0OCTaBMHH, Jii Ta NPOIECH, IO
CIPUYHMHSIOTH BUHUKHEHHIO TI0XKEXI Ta 11 PO3BUTKY;
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— OLHIOBAaTH BIiJIOBIIHICT TEXHOJIOTIYHHX IPOIECIB BUMOTaM I0XKEXHOT
Oe3rexy, po3poOJieHHSI Ta OOIPYHTYBaHHs 3aXO[iB, CIIPIMOBAaHMX Ha YCYHEHHS
MOPYILEHB;

— BHKOPHCTOBYBATHM CHCTEMHM BEHTWIILIi 1 ONAJIEHHS, OLIHIOBaTH
BIAMOBIAHICTE IUX CHCTEM BUMOI'AM IOKEKHOT O€3I1EKH;

— BUABJIATH NPUYMHHU 1 YMOBH, IO CHPHUSIOTh BUHUKHEHHIO Ta MOIIUPEHHIO
MOXEXI1 B €JIEKTPOYCTAHOBKAX;

— TPOTHO3YBaTH OOCTaHOBKY B pa3i BHHUKHEHHS IIOKEXi, BH3HAYATH
OCHOBHI THTaHHS OpTraHi3allii IMMOKeKOTaCiHHI, NMPUIMATH pIlIeHHS IIOXO il
MOXKEKHO-PSITYBATFHOTO TiIPO3ILTYy B YMOBaX JIKBiTaIii OXKEXKi:

— oOIpyHTOBaHO OOHMpaTH Ta 3aCTOCOBYBaTH 3acoOW TaciHHS, BOTHETAcHI
PEUOBUHH, CHCTEMH IIOKEKOTACIHHS, TPOTHUIOXKEKHY TEXHIKY, MOXKEKHO-
TEXHIYHE Ta CIeliajJbHe OCHAIIECHHS,;

— Ha/IaBaTH JI0 METUYHY JIOTIOMOTY HIOCTPaXX1aJIoMy;

— PO3YMITHCSI HAa XapaKTEPUCTUKAX aBapidHO-PATYBaJIbHOI, IPOTHIIOKEIKHOT,
CreliaJbHOT TEeXHIKH, 3acOo0iB 3B’A3Ky, MOXEKHO-TEXHIYHOIO OCHAIEHHS Ta
3aCTOCYBAHHS IX MPH TaCiHHI ITOXKEX.

— OpraHi3oBYBaTH Ta NPOBOJUTH HABYAHHS HACEJCHHS 3 MHUTaHb MOXKEKHOT
0e3meKu;

— QaHaNi3yBaTH CTaH MPOTUIOXKEKHOTO 3aXHCTy OO0’€KTa Ta CTYIMiHb
BHUKOHAHHS PO3MOPSITYNX JOKYMEHTIB 3 INTaHb 3a0€3MEYEHHS MOXEXKHOI Oe31eKy;

— OIIHIOBAaTH TIOXKEKHY HEOEe3MeKy eNeKTPOyCTaHOBOK Iix dYac iX
yJAIITYBaHHS T4 €KCIUTyaTallii, BMITH MPOIMOHYBAaTH 3aXOAM MO0 3a0e3MeUeHHs
X MOXEKHOI OC3IEKH, OIIHIOBATH MOXEKHY HEOE3MeKy BIy4YCHHs OJIMCKAaBKH Ta
3a0e3MeuyBaTy 3aXKCT Bix HeT,

— IPOBOJIUTH Bi3yaJlbHY JIarHOCTHKY ITOCTPaXJAJIOr0, MONEPEIUTH MOXKIHBI
YCKJITHEHHSI, 10 CTaHOBISTH HEOE3MeKy Ul KUTTS, BUKOPUCTOBYBATH 3aco0U
HaJIaHH$ JI0 MEMYHOT JOTIOMOTH;

— BHKOPHCTOBYBAaTH TEXHIYHY IOKYMEHTaIil0, 30KpeMa 3 BHUKOPHUCTAHHAM
cydJacHHX iH(OpPMAIIHHUX TEXHOJOTIH;

— BHKOPHCTOBYBATH iH(POpPMAIIiiiHI TEXHOJIOT{, CHCTEMH YIIPaBIiHHA 0a3aMu
JAaHWX T4 CTaHAAPTHI MAKeTH MPUKIaTHUX IporpaM y npodeciiHiil TisTbHOCTI.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1. Ipo 3arBepmxenHs Ilopsaky 3aiCHEHHS HaBUaHHS HACEJEHHS IisIM Y
HaJ3BUUaiiHuX curyanisx[Enekrponnuit pecypc]: 3akon VYkpaiuu: [npuiHSATHI
[TocranoBoro Kabinety MinictpiB Ykpainu Ne 444 Bin Big 26 uepsus 2013 p.]. —
Pexwum noctymy: https://zakon.rada.gov.ua/laws/show/444-2013-%D0%BF#Text
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YK 351.862.2

Sximnos F0.B.!, Kipiukop A.A?

! kanp. TexH. Hayk, noiu. HY «3anopisbka momitexnika»
2 cryn. rp. PT-612m HY «3anopisbka nomitexHika»

AKTYAJIBHI IMTAHHS OUBIJIBHOI'O 3AXUCTY IIJ YAC
OBCTPLIIB )KUTJIOBUX MACHUBIB

Bxe gpyrmii pik B Hamild KpaiHi #ge BiHA. Y TakMX yMOBax
MOBHOMAcHITAaOHOTO  BTOPTHEHHsT 3 OOKy pOCIHCBKOTO arpecopa Halie MiCTO
3HAXOAUTHCS B 30HI MOCTIHHOI HaA3BHYaHOI HEOE3NEKH, SIK I JIIOJEH Tak 1 IS
1HPPACTPYKTYpH, MANpHEMCTB. Pocifichbki Bilichbka 3HaXOIATHCA HPUOIHU3HO Ha
Bincrani 40..50 kimoMerpiB Big 3amopiXOKSI, a MiICTO MiATAETHCA YACTHM
obctpinam. Ha mpeBenmkwmii xainb, [1110, BHACTITOK TEXHIYHUX IPUYNH, HE B 3MO31
nepexonutu paketu komrurekey C-300. [pyroro, Haq3BUIaHOIO HEOE3IEKOIO € Te,
IO 1HOAI 3 MOMEHTY OTOJOIICHHS ITOBITPSHOI TPUBOTH A0 BIYYaHHS pPaKeT
MPOXOMTh MEHILE JBOX-TPbOX XBHJIMH. 3BICHO, 3a3HAYEHOTO 4Yacy HEJAOCTaTHBO,
o0 NpoWTH 0 OOMOOCXOBMINA, & MHUTaHHS 3aXUCTy IMBUIBHOIO HACEJCHHS Yy
NPUBATHUX JOMIBKax, KBapTHpax OaraTonoOBEpXiBOK, TOPTIBEIBHHUX IIEHTpax €
JIy’K€ aKTyaJIbHUM.

i Te3u MarOTh Ha METy HAJATH IH(POPMAIIIO 100 3aXKUCTy Bifl OOCTPILTIB B
3BUUAiiHIA KBapTHpi OaraTomoBepXiBkH. JOTpuMaHHA IUX pPEKOMCHIAINN Ta
3aX0/MiB MOXE 3MEHIIMTH pHU3UK OTPUMaHHA TPaBM Ta MOIIKO/DKEHb B
EKCTPEMAIBHUX CUTYaIlisiX.

OcHOBHI pexoMeHAalii 3a0e3MeYeH s 3aXHUCTY BiJl OOCTPLIIB 32 JOMOMOTOI0
MiAPYYHHX 32C00IB y KBApTHPi 0araTOMOBEPXiBKU € TAKIMH:

— PexomeHay€eThCsI Tak pO3MICTHTH MiAPYYHI MaTepiany sl YKPUTTS, TAKUX
SIK MaTpaly, Kpicjia, CTOJIH TOMIO, 1100 BOHK MOTJIM 3aXMCTHTH BaC BiJ YJIaMKiB SIKi
YTBOPIOIOTHCS Bl BUOYXiB. BuszHauTe micue, ie MOXHa CXOBaTHCS B pa3i moTpedu.
Lle moxe OyTu kiMHaTa Oe3 BikOH a0o0 iHII Oe3Me4Hi 30HU y BallIOMY [TOMEIIKaHHI.

— BcranoButu camopoOHI 3aXMCHI KOHCTPYKIII Ha BIKHaX Ta OalKOHax.
BoHu MOXyTh OyTH BHTOTOBJIEHI 3 METally YW IHIIMX IIAPYYHUX MaTepiaiiB, a
TAKOX MOYXHA BCTAHOBHUTHU POJICTH a00 IIiIbHI HKaJTFO31.

— 3abe3neyeHHs] MiHIMAJIBHOTO TIPOHUKHEHHS HOBITPS Ta BOAM 4Yepe3 JABepi
Ta BikHa. HeoOXigHO mepeBipuTH, 10 BCi JBEpi Ta BiIKHA MaKCUMAIbHO INLIBHO
3aKpHUBAIOTHCSI.

— Ha BikHax MOXHa NPUKpIMUTH TpyOi mTopH abo MoKpHBaia, mobd y pasi
00CTpiiTy 3aXHUCTUTHUCS BiJl yJIaMKiB CKIIa.

— Ha Bunanok BUHMKHEHHS MOXeXi, CIIiji 3a0e3neYnTH KBapTUpy 3aco0aMu
MOKEKOTACIHHS, TAKUMH SIK BOTHETaCHHUKH.

— HeoOxigHO perysspHO MepeBipATH CTaH 3acO0iB 3aXUCTY Ta OHOBJIIOBATH
ix B pa3i HEOOXiAHOCTI.
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— IIpoBeneHHs TpeHyBaHb HaBHYOK 3 3aXHCTy BiJl OOCTpUIIB, a TaKoX
HaBYaHHS JiTel Ta IHIIMX WIEHIB POAMHH sK Tpeba pearyBaTH Ha OOCTpiIM Ta
CHUMYJISIINA eBakyamii MOXe JOIOMOITH IIIATOTYBaTUCS JIO EKCTPEeMalbHHUX
CHUTyallil Ta 3MEHIUUTU CTYIiHb MaHIKK Ta cTpecy. Lle no3Bosmth 3abe3neunTn
OinbII e(heKTHBHY A0 B pa3i BAHUKHEHHS HeOe3MeKu.

— 30epiraifre mocTaTHill 3amac MUTHOI BOIHM, KOHCEPBIB, JiKiB, HEOOXiTHMX
3aco00iB ririeHu Tomo.

— Ilpunbaiite nekinpka mMoBepOaHKIB Ta MOPTATHBHUX JIaMII, OaTapeiku Ta
CBIUKH.

— Crocrepiraiite 3a HOBHHAMH Ta iH(POPMAIi€I0 MOAO0 CUTyamii Ha (POHTI
Ta B micTi. J{7s mbOTO MO’XKHA BHUKOPHCTOBYBAaTH TEJIEBi30p, panio, iHTEpHET Ta
iHII1i 3ac00M MacoBoi iHdopMarrii.

— [MinTpumyiite 3B’SI30K 3 pOAMYAMH Ta APY3SMH, 11100 BOHU 3HAJIH, [0 BH B
Oesreri Ta 11006 BY MOIJIM JII3HATUCS MPO CTaH CHpaB B MiCTi. 3aBXIM MaeTe NpU
co0i 3aps/IHI MPUCTPOT I TeseoHy ado IUIaHIICTY.

— 3ale3neyeHHs MICUXOJIOTIYHOrO KOM(OPTY Ta MOPAJIBbHOI HIITPUMKH €
BOXJIMBUM (PAKTOPOM B EKCTpEMalbHUX CHUTYyalisiX. PeKOMEHIyeTbCs MaTH Ha
pyKax 3acoOH Ui po3Bar Ta KOMYHIKamii, Taki SK KHHUTH, irpH, My3HKa, pamio
TOIIO.

— He BuxompTe Ha BynMIIO, SKIIO Ii€ HEOOXiJHO, MOKM HE HPOUIYTH
o0cTpinu. SIKmmo BaM MOTPiOHO BUITH Ha BYJIMIIO, HAMaralTecs 3HAWTH 3aXHCHE
YKPHUTTS Ta IIOBOABTECA JTy’KEe 00EpeXHO.

— He namaraiitecs OyTH TepoeM Ta HE PHU3HKYHTE CBOIM JXHTTAM y pasi
o0ctpiny. HaBuiThes AisiTH 32 3a3HaAYSHUMHU PEKOMEHALISIME Ta CIIiAy#Te M.

3aranom, HalBaxiIMBilIe 30epiraTH KOHTPOJb HaJl CBOIM IICHXOEMOLIIHUM
CTaHOM — 3aJIMIIATHCS CIIOKIHUM Ta CKOHIIEHTPOBAaHUM B YMOBaX €KCTPEMaJbHUX
00cTaBHH. 3axHCTITh cebe Ta CBOIX OJM3BKHX, JIIOJCH, [0 MOXYTh OMHHUTHCS
nopyd4, CIliJKyHTe 3a OHOBIEHHsAMH iH(opMmauii mpo craH crnpaB y MicTi Ta
MOXJIMBICTh OTPHMaHHS JIOTIOMOTH BiJl OpTaHiB BIIa IH.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1. IluBiIbHMIA 3aXUCT: KOHCIIEKT JICKIIH IS CTYACHTIB BCIX CIeLiaIbHOCTEH
i ¢popm HaBuauHag/ B. O. Baciituyk, B. €. T'orgapyxk, O. C. [Jamnsko, C. 1. Kagan, O.
I. Kosziit, B. B. Jlaxos / 3a pex. B. €. T'onuapyka — JIpBiB: BumaBHHUITBO
JIbBiBCchKOT momiTexHiku, 2013. — 208 c.
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CEKUIIA «MEXAHIKA»

VK 669.295

Cxpebnos A.A.!, Omenpuenxo O.C.%, Illanesa H.B.3

! kann. Texu. Hayk, gon. HY «3amnopisbka nositexHikay
2 crapmr. Buki. HY «3anopi3bka MomTexHiKa»

3 acmer. HY «3amopizbka momiTexXHiKay»

JOCIIIKEHHSA CTPYKTYPH 30HU CIIVIABJIEHHSI B TUTAHOBHUX
3PA3KAX AIUTUBHOI'O BUPOBHUIITBA

[Ipu cnedeHHi MatepiamiB, 0coOJIMBO Ha OCHOBI THTaHy, (popMyBaHHS
CTPYKTYPH TIOB’sI3aHE 3 IOPOTBOPYUMH IporiecaMy. MIIHICTh TaKuX MaTepiaiis
3aNIeKUATh BiA KUTBKOCTI Ta ¢opM mop. OTxe, TOUITbHAM € THUTAHHS BUBYCHHS
MeXaHi3MiB MTOPOYTBOPECHHS NPHU CICUCHHI MMOPOIITKOBUX THTAHOBHX MaTepiaiiB.
OpmHUM 3 HaWMMONMIMPEHIMNX Ta IIEPCIIEKTUBHUX MaTepialliB € TiApOBaHi MOPOIIKH
CIIaBiB HA OCHOBI TiZIpUly THTaHy, a0O TiJPOBaHHX MMOPOIIKIB TUTaHY.

B po6oTi Oyno mpoBeneHO aHaji3 JiTepaTypHUX AaHUX 1100 (GopMyBaHHs
MOPUCTOCTI TPH CIEYCHHI TUTAHOBUX CILIaBIB Ha 0a3l MOPOIIKIB TiJpOBaHOTO
TUTaHY. 3allpOIIOHOBAHO MMOBIpHHUI MeXaHi3M (GopMyBaHHs MOp Ta IX 3aro€HH.

3 aHanmizy HaBeACHUX BHILE AaHUX MOXKHA 3alpOINOHYBaTH HMOBIpHUI
MEXaHi3M IOPOYTBOPEHHS IPH CIEYCHHI THTAHOBUX TiPOBAaHMUX MOPOIIKIB.

Bucoki TemmepaTypu CHiKaHHS CHOpPUSIOTH PyX KOPIOHIB 3epeH B 00’eMi
MeTaiy, 10 MPU3BOJUTH A0 MEpPEeMIlIeHHs Mop i 00’€JHaHHIO JIEKUIBKOX B OJHY
Benuky. Ilopsnm 3 1mwuM, B chepuyHiid mMopH, BiIOYBaeTbCs IOHCOINAIiS
MOJIEKYJIIPHOTO BOJHIO Ha aTOMH 3 IIOCTYIIOBHM BIIPOBa/DKEHHSM OCTaHHIX B
OKTaeJpu4Hy MOPOKHUHY KPHUCTATIYHOI pennTkn — TuTaHy. JlaHuii mporec
NepiOANYHO MPOTIKAE NPH CIIKaHHI.

3MEHIIICHHS 00CATY ra3y BiJOYBAE€ThCS MapajeibHO 3 MPOIECOM 3MEHIIICHHS
PO3Mipy HOpH, TIPH IIbOMY THCKY BOJIHIO JIOCUTb /I cepoinu3zanii 3MEeHIIy€eThCs
nopu. 3aJMIIKOBA MOPUCTICTh € HACTIJKOM 3MIHH TEeMIIepaTypd MeTany Opu
CHiKaHHI, HEPIBHOMIPHOCTI BMICTY BOJHIO B IOPOIIKY, PI3HUX PO3MIpIB mip mics
NpEeCyBaHHS a TAaKOX IEPEXOJ0M Bij 3aJiKOBYBaHHS MOp INpPH CIIKaHHI A0 iX
KOaJIECIIEHIII].

TakuM 4YnMHOM, Ha OCHOBI JIITEPaTypHUX JaHUX Ta PE3YJbTaTiB BiIOMHX
JocipKeHb  Oyno chopMysbOBaHO WMOBIpHHII MeXaHi3M IOPOYTBOPEHHS Ta
3arO€HHsI O NPY CIIEYEHHI TiIPOBaHNX MOPOLIKIB TUTAHY.
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VK 669.295

Cxpebnos A.A.!, Omenpuenxo O.C.%, Illanesa H.B.3

! kann. Texu. Hayk, gou. HY «3amnopisbka nosiTexHikay
2 crapur. Bukn. HY «3anopisbka nositexHikay»

3 acuct. HY «3anopisbka nosiTexHika»

JOCILPKEHHSA PO3IIOALTY XIMIYHUX EJIEMEHTIB 30HU
CIIJTABJIEHHS B TUTAHOBHUX 3PA3KAX AJJIMTUBHOI'O
BUPOBHHUIITBA

Texnomorii Ta Mmetonn agutuBHOTO BUpoOHUNTBA (AT) € akTyanpHHUMHU TpH
HEOOXITHOCTI JpiOHOCepiHHOTO BHPOOHUITBA. [ OJOBHOIO TIEPEBAror0 TaKUX
TEXHOJIOTIM Iepe] KIACHYHUMH € Te, IO s BHPOOHMIITBA ONHIE] OJMHUII
BUPOOY HE MOTPiOHO BUKOPHUCTOBYBATH KOIITOBHY OCHACTKY.

XiMigHHN CKJIAJ AOCIITHHUX 3pa3KiB, HE3aJCKHO BiJ TPaHYJIOMETPHYHOTO Ta
XIMIYHOTO CKJIay TOPOIIKIB, BiIIOBiJaB BUMOTaM BiAIIOBITHUX CTaHIAPTIB.

Ha pactpoBoMy €IEKTPOHHOMY MIKPOCKOMI MPOBEIH  JOCHIIKCHHS
XIMIYHOTO CKJIally B TO30BXHHOMY Ta NOINEPEYHOMY IEpPEeTHHAX 3pa3ka B 30HI
CruiaBiieHHs. BcTaHOBMIM XIMIYHHMHA CKJIaA Al KOHKPETHOI 30HH. 3 OTPHUMaHHX
JIAaHUX BUJIHO, IO BiIOYBa€ThCs MEPEPO3NOIUT XIMIYHUX €IEMEHTIB Ta 3MiHa IXHIX
KOHIIeHTpaIliii. HasBHICTh 30H 31 3MIHCHHM XIMIYHAM CKJIa[{OM ITiITBEPIKYBaJIacs
IpH  JOCHIIDKEHHSAX MIKPOCTPYKTYp. SIKicHa OIiHKAa pPO3MOALTY EJIEMEHTIB
XIMIYHOTO CKJIay TOKa3ala, [0 BiH € PIBHOMIipHHM.

[pu HaGmmkeHHI OO JiHII CIUIABJICHHS 3 METaJOM BiIMIHHOTO XiMi9HOTO
CKJIamgy, BimOyBamach 3MiHa po3MipiB Ta (QOPMH CTPYKTYPHHX CKJIaJIOBHX.
BcraHoBneHO HasBHICTH HEBHOI NEpexiHOI 30HM TPH CIUIABJICHHI THUTAHOBUX
CIUIaBiB Pi3HONMEHHOTO XiMiYHOTO CKIIAJY.

TakuMm YWUHOM, HA MIACTaBI aHAII3y MAHMX MPOBEACHHX JOCHIHKEHb Oyin
3po0JIeHI HACTYIHI BUCHOBKH:

— XIMIYHHUE CKJIaJ JOCTITHUX 3pPa3KiB, HE3AJICHKHO BiJ IPaAHYJIOMETPHUYHOTO
Ta XIMIYHOTO CKJIaay MOPOUIKIB, Bi/IMOBIZIaB BUMOTaM CTaHAAPTiB, IPUYOMY SIKICHA
OlLliHKA [0Ka3aja PiBHOMIPHICTh PO3IIOIITY JIETyBaJbHUX €JIEMEHTIB;

—  BCTAHOBJIEHI  3aKOHOMIpHOCTI  ()OpMyBaHHS  XIMIYHOTO  CKJIaay
HAIUIaBJIEHOTO METaly Yy IOB3JOBXXHROMY Ha IIONEPEYHOMY HANpsIMKax Yy
nepexinHii 30Hi;

— MIKpOaHaJIi30M BCTAHOBJICHO, IO 3 HAOJIMKEHHSM /0 30HH CIUIABJICHHS
metaniB BT1-0 i BT20 BinOyBaeTbcs NepeposIofisl JIeTyBaIbHUX €JIEMEHTIB 1
3HMKCHHS IXHIX KOHIICHTpAITiHi.
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VK 534.1

Kpysxnosa C.10.!, ®ypcina A J1.2

! crapur. Buki. HY «3amopisbka nosmiTexHikay

2 ka1 TEXH. HayK, joll. HY «3anopizbka nosiTexHika»

HEJITHIAHA TEOPIS KPYTUJILHUX KOJIMBAHB JIJISI CTPUKHIB
3MIHHOI'O TIEPEPI3Y

IcHye psin 3amad, M0 MaroTh BENWKE NpPAKTHYHE 3HAUEHHS, NPU PO3TIIAL
SAKAX HEOOXiJHO 3BepTaTHUCs 10 HENiHIHHOI Teopil KPYTHIBHUX KOJMBaHb,
HaNpUKIIa], KPYTWIbHI KONWBAaHHS CTPIKHIB 13 Marepiady 3 MPHUPOIHOIO HE
niHifHICTIO. J[0 TakUX MaTepiatiB BITHOCATHCS Pi3HI JETaJ MAIIUH i3 TNIACTHIHUX
Mac Ha OCHOBI €IIOKCHIHHX CMOJI Ta iHIIE.

[MpumycTrmMo, 1o Ui KyTiB 3CyBY IPH KPy4YeHHI MOXKHAa B3ATH Taki X
BUpa3W, fK i B JiHIHHIN Teopii, TOOTO

gx:(gy:gz:!//xy :09 l//yz :Cax9 l//xz :_CCD/, (1)
d
ae @ = a)(Z, t) = d_ — € KYTOM 3aKpy4yBaHH Ha OAWMHUIIO JOBKWHU CTPUIKHA.
z

Jiis iHTeHCHBHOCTI Iedopmaltii 3¢yBy i3 cmiBBinHOmeHHs (1) 6e3mocepeHpo
BUIUIHBAE, 1110

2 2( 2 2 5, 2 (09 ’
=— + =—@r-=—r|— 2
Vo3 wi+wi) 3 3" o @

2.2 2
Hel" =X +y.

B HeniHifHIA TexHI4HIN Teopii NMPYXKHOCTI 3B’S30K MK KOMIIOHEHTaMH
TeH3opa JAedopMallii i TeH30pOM HaNPYTH BCTAHOBITIOETHCS TAKUMH PIBHSIHHSIMU

oc,=0,=0,=7,=0
7. =Gy,

257



OueBuaHO, IO pe3yjbTyloya JOTHYHA HAIpyra B Iepepizax LIiHIpa
IIOIUHAMU Z = CONSE, Oyae AOpIBHIOBATH:

2
T=\r, +7. = \EG(I + W,

ne G — Momynb 3CyBY, ¥ — MOJIyIb iHTEHCHBHOCTI IOTHIHHX HATIPYT..

“)

Jns Momyns iHTEHCHBHOCTI MOTUYHHUX HAMPYT MPOMOHYETHCS HACTYITHE
CIIIBBIHOIIICHHS

_ _NG’(BK+G) )
4 K

ne K — monyns 06’emuoro crucnenns, N — nocriltaa Matepiany (HampuKmIaj, Jis
mini N =0,177x108 em*/H?, a s crani N =0,25%10" cm*/H?)

CrisBigHomieHHs (4) 1 (5) XapakTepi3yloTh HE TUIBKH HENiHIHHUA 3aKOH
MPYXKHOCTI, ajie, HAMPUKIA, € eSIKMM BUPA30M IUIacTHYHHX Jedopmariiii B 30HI
3MIIHCHHS.

YK 621.519

Kpyxnosa C.10.!, ®ypcina A.Jl.2

! crapur. Bukit. HY «3anopisbka mosiTexnikay

2 kanj. TexH. HayK, gou. HY «3anopisbka momitexnika»

BU3HAYEHHSA PECYPCY BAJIOK, AKI 3BHAXOJAATBHCA I AI€I0
BUITAAKOBUX HABAHTAKEHb

IIpu poGotri MamMHOOYHIBHOI KOHCTPYKIi HaBaHTaXEHHS, IO i€ Ha Ii
€JIeMEHTH, YacTO Ma€ BHUIAJKOBUI xapakTep. SKIIo Ipu mboMy cepenHiil piBeHb
3MIHHHUX HampyT, BUHUKAIOUHWX Yy HeOe3lmedHoMy mepepi3i elemMeHTta, MOPiBHIHO
HEBHCOKHH, TOOTO WMMOBIPHICTH MOSBH IIACTHYHHMX AedopMaliil NpaKTHIHO
JIOPIBHIOE HYJIO, @ YHCJIO IMKJIB JIOCHUTH BEIMKE, HEOOXiJHO 3BaXKaTH Ha
HeOe3MeKy BTOMHOTO PyHHYBaHHS KOHCTPYKIIIi.
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B po6Goti [1] Ha OCHOBI TiNOTE3W MiICYMOBYBaHHS BTOMHHUX YIIKOJUKEHb
3aIpOIIOHOBAHO (hOPMYITY JJIsl BU3HAYCHHS PECYPCY €JIEMEHTIB KOHCTPYKIIIH

w(m+ 2)P(x;m +2)
7270 x, =L,
B (C)) (o) X
m +
ae  w(m+2)=2 2 r( m+ 2); ;T m 7 — TOBHa TamMMa-QYHKIIS;
2

2 .2 .
P(xym+2) — dyuxuis y~ — posmoiny.
Jlns BU3HAYEHHS pecypcy Galkd 3MiHHOTO Mepepisy, IO 3HAXOMMTHCA il

Ji€r0 BUMAAKOBOrO HaBaHTaxeHHs f (1) kopensuiliny QyHKLiIO 3a1aeMo y

BUTIIAI:

K(t)=K,e ™ cos(ft)

2
3FHHaJ’ILHi KOJIMBAHHS OHI/ICY}OTLCSI piBHi{HHﬂMZ
0’ 0%y oy
— | EJ(x)—= |+ m(x)—= f(¢
o ( )ax2 ( )at2 O] 5

SIKIO MPUIMYCTUTH, IO B JKOJHINA Touli Hebe3meuHoro mepepizy Oanku, mo
KOJINBAETHCS, HANpyra HE MEpPeBHINyEe MEXi MPOMOPHiHHOCTI, TO pecypc Oanku
MO>KHa BU3HAYUTH 32 Gopmyioro (1).

BracTuBicTh €progMYHOCTI MpOIeCy JO3BOJSE TO OJHIA HOro peaizamii
CyIUTH TIpO mporec B IijgoMy. CKOPUCTABIIMCh IHUM, IMOOYIYEMO peaizallito
JIIF0YOTO HAaBaHTAXEHHSI 32 3aJaHOI0 KOPEIIiHHO0 QYHKIIiO (2).

Uum Ourbiumii iHTEpBaN 4acy, y sIkoMy OyIyeTbesl peaizaiis Ipouecy, THM
Oinblie pIBHSHB JIOBOAWTHCS BWpimiyBaru. Lle Moxkna mnomonaTtH, SKIIO
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CKOPHCTATHUCS BIIACTUBICTIO KOpelsiliiHOi (yHKLii, sika mparHe 10 HyJs HpU
t—> 0

Jlnst Gasok Ta Kopensmiiiaoi dymkiii (2) 3asuyait m=1,a g=1+4.
[nsxom craTuCcTHYHOT 00pOOKH O (x o1 ) Ta O (x .1 ) HECKJIaTHO BU3HAYUTH

(o) ta (O), micraBmsoun 3Haiineni 3HaueHns B (1), BU3HAYAEMO pecypc

OaKu.

YK 624.042.1

[Irausko ILK.!, Omenbuenxo O.C.%, Morunbuenko C.B.3
'kaun. Texn. Hayk, noi. HY «3amopisbka momitexnikay

2 crapur. Buki. HY «3anopisbka mnositexHikay»

Scryn. p. M-612 e HY «3amopisbka IoTiTEXHIKa»

JTOCJIJIKEHHSA 3MIHM 3BEJIEHOI MACH Y MEXAHI3MAX

Mertoro mociikeHHsT Oyo BH3HAYUTH SK 3MIHIOETHCS IHEPTHICTH PyXOMOI
YaCTHHU KPHUBOIIUITHO —IIaTyHHOTO MEXaHi3My 3 3aJaHOI0 MOCTIHHOIO KyTOBOIO
[IBUIKICTIO.

[HepTHICTS — 37aTHICTH TiNa 30epiraTé CBOIO MIBHIKICTH 1 HANPSAMOK PYXY
mix 9ac [ii Ha HBOTO 30BHIMIHBOI CHUIH. M — iHEpIliifHa Maca Tijia, IO € YHCEITbHOI0
MIipo0 iHepTHOCTi. 3BemeHa Maca (MOMEHT iHepIii) e Maca MOCTYIAIBEHO
pyxarouoi, abo MOMEHT iHepii 00epTalo4ol JIaHKH 3BElICHHS, KIHETUYHA €Hepris
SIKOT JOPIBHIOE KIHETUYHIM eHeprii yCiX JIAHOK MeXaHi3My.

VY JBHUI'yHax BHYTPIIIHBOTO 3TOPSIHHS 3BOPOTHO-TIOCTYNAIBHUNA PYX HOPLIHS
MEepPEeTBOPIOEThCS HAa OOEPTANbHUM pPyX KOJIIHYACTOro Bajly 3a JOIOMOIOO
KPHMBOILIMITHO-IIATYHHOI'O ~ MexaHi3My. Cxema KJIacMYHOTO  LEHTPAJIbHOTO
KPHBOIIHMITHO-IIIATYHHOTO MEXaHI3My IMpeCTaBcHa Ha puc. |

( — KyT MOBOPOTY KPHBOIIUITY B AaHMH MOMEHT 4acy, IO BiAPaXOBY€ETHCS
BiJl OCi IMTiHpa Y HANPSIMKY 00epTaHHS KOJIIHYACTOrO BaIYy;

KpuBommm o6epTaeTsest 3 HOCTIHHOIO KyTOBOIO MIBUAKICTIO ® .

IIpn ¢ =0 (mouarox Bi/UTIKY) MOPIIEHb 3HAXOAWTHCS y KpaiHiN JiBii
«MepTBii» Touli, a KpuBomMN 3aiiMae nmonoxeHHs OA. Ilpu ¢ = 180° mopmens
3HaXOJUThCSI B HIWKHIM MepTBid Toumi (tounmi C’’), 1 KpuBomMI 3aiiMae
nonoxxeHHss OA’’. KoxkeH TakT LMKy CKJIaJa€Tbcs 3 pyXy HOPLIHA JIiBOI 10
IIpaBoOi MEPTBOI TOUKH YU HABIIAKHU.

Po3mipu kpuBoOIIHIA B3STI B HACTYIHIH MPOMOPIIii: KPUBOIIKII JOBKHHOIO a,
a martyH 2a. Jlad po3paxyHKy B34Ti OJHAKOBI MacH KpPHBOLIHWITY, MIAaTyHa i
MOB3YyHa.
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Pucynok 1 — Cxema KJIaCHYHOTO LEHTPAJIBHOTO KPHUBOIIUITHO-IIATYHHOT'O MEXaHI3MY.

B pesymbrari po3paxyHKiB OTPMMAaHO 3aKOH 3MIiHM IIPUBEICHOI Mach
3aJIeXKHO BiJl KyTa IIOBOPOTY KPUBOIIUITY — CHHYCOIZa.

VK 621.979.085

Parin C.JI.!, Apuubamena J1./1.2

' kann. Texn. Hayk, gon. HY «3amopisbka nosiTexHikay
2 cryn. tp. M-811 HY «3anopisbka momirtexHikay

BAI'ATOKPUTEPIAJIBHA OIITUMI3ALIA
IIOIMEPEYHOTI'O NEPEPI3Y KOJIOHU ITPECA

[TixBuIEHHS  KOHKYPEHTOCHPOMOXHICTh €  BaKJIMBUM HAyKOBHM 1
NpaKTHYHAM  3aBJaHHSIM Yy MammHOOynyBanHi. [lpec €  cramioHapHUM
o0yiajiHaHHsAM, alle 3MEHIIEHHsS Macd HOro eJIeMEHTIB, 30KpeMa — KOJIOHH,
3MeHIIye co0iBapTiCTh, MOJETIIYE TPAHCIIOPTYBAHHSA Ta MOHTAaX, TOMY CIIPHSE
3pOCTaHHIO NPUBAOIMBOCTI BUPOOY B PUHKOBHX yMOBaX.

B sxocri 6azoBoro Bapianty Oyno obpaHo mpec [16330 3 kopoGuacTum
nonepeyHuM repepizom. [lpm HaBaHTakeHHI Mae Miclle YHCTE€ 3TMHAaHHS 3
posTsraHHsAM. 3 MeTOI MojepHisanii Oyna 3amponoHoBana T-oOpa3zHa cxema
MONepeyHoro mepepisy KonoHu. Taka cxema IONEpPEeYHOro Iepepisy € OuIbIn
MEepCIEeKTUBHOIO Ta TexHojoriynoro. Ilpum mpoBeneHHi OarartokpurepialbHOT
omtumizamii Oymm oOpaHi HacTymHi 3 KpuTepii: pIBHOMINHICTH 3 0a30BHM
BapiaHTOM, IIOHAHOIIBIIA PIBHOMIPHICT PO3IOJUTY HAINPY>XKEHb 3a MEpepi3oM,
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IIOHaliMeHIla IUIoIIa IoNepedHoro mnepepidy. B skocti 4-x BapiiioBaHMX
napaMeTpiB Oyinu oOpaHi T'OJIOBHI T€OMETPHYHI PO3MIPH IIOTIEPEYHOrO Iepepisy.
BpaxoByBajoch, 1110 TOBIIUHY JIUCTIB € AUCKPETHUMH Ta CTaHAAPTHUMHU.

BaratokpurepianbHy onTumizamito  Oyyno  3MiHCHEHO 3a  JIONOMOTOIO
KOMIT FOTepHUX 3aco0iB. Po3paxyHOK BHKOHYBaBCsl 3a JIOIIOMOI'OIO IIPOTpaMHy,
HanncaHoi Ha MoBI Basic.

[IpoBenena OaraTokpuTepialibHa ONTHMI3aIlis Jaida MOXIIUBICTh 3HHU3UTH
Macy KOJIOHH MOJEpPHI30BaHOTO BapiaHTy HpuOmm3HO Ha 45% 6e3 30inmpLICHHS
rabapuTiB MOIEpPEeYHOro Iepepily. Y MOpiBHSAHHI 3 0a30BHM BapiaHTOM II€ A€
MOJJIMBICT TIOMITHO 3MEHIIMTH COOIBapTiCTh KOJOHH Ta  TIOJCTIIUTH
TPAHCIIOPTYBAHHS 1 MOHTaX Ipeca.
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HayxoBe enekTpoHHE BUAAHHS
Mo>Ha BUKOPHCTOBYBATH B JIOKaJbHOMY Ta
MEpPEXKHOMY peKUMax

TUXIEHb HAYKH-2023
dakyabTeT OyAIBHHUITBA,
apXiTeKTypH Ta AU3aiiHy

OpnuH enexTponHui onTrHyHUA auck (DVD-ROM);
CYMpPOBIHA TOKYMEHTAILISL.
Tupax 100 mpum. 3am. Ne 316

Bunasenp 1 BUTOTOBITIOBaY
HarmionansHuil yHIBEpCUTET «3amopi3bKa MOJTITEXHIKa
VYkpaina, 69063, M. 3anopixoks, By JKykoBcekoro, 64

Ten.: (061) 769-82-96, 220-12—-14

Cgigourso cy6’exta BumaBHI4oi cipasu 1K Ne 6952 Bix 22.10.2019.
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