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Specialty 122 Technical sciences

IMPROVEMENT OF QUALITY MANAGEMENT OF ROAD CONSTRUCTION
PROJECTS

Madhigi Adrian Isheunesu

Student of Faculty of Computer Science

Ternopil National Economic University,

Ukraine

The role of managing quality is three fold and: greater efficiency, more

consistent and repeatable quality, and better risk management. Managing quality of
road construction is important as it ensures consistent quality which allows for
greater efficiency, which saves cost and ensures the project is completed on time.

The project contains the need of constructing roads, bridges, culverts and tunnels. In
addition there has been established an Electric and Mechanical department to take
care of all the electrical and mechanical tasks in the remaining teams. To fulfil the
contract and the Norwegian laws there is required to establish various departments
that cooperate with the four teams. A survey team is required so the structures of the
project get placed correct.

If during the project there is a need to make changes in the design, a design

team is required to correct the drawings and make As- Build drawings for final
documentation. To secure that the construction is build in a way that the environment
IS not harmed, it requires an environmental department. To ensure the quality of what
the four teams construct, it requires a Quality Assurance (QA)
Although quality initiatives recognize that specifications should be related to
performance, there is an insufficient body of knowledge in this field to make a
definitive link. Moreover, the mere breadth of meaning in “performance” makes
“quality” become an intangible property of the constructed material.

The solution is a Quality Plan (QP) which defines the support, structure and
formats, identifying the major quality processes, development of a quality manual
and procedural documentation, development of communication training,

implementation and support plans and establishment of a tracing and



A QP is a document setting out the specific quality practices, resources and activities
relevant to a particular process, service or project. The QP should define:

« The quality objects to be attained.

« The specific allocation of responsibility and authority during the different

phases of the project.

« The specific procedures, methods and work instructions to be applied.

« Suitable testing, inspection and audit programmes at appropriate stages.

« A method for changes and modifications in a quality plan as projects proceeds.

« Other measures necessary to meet objectives.

To be of value, the first issue of a QP must be made before the commencement

of work on site. It is also essential that it should be a document that should be
commenced at tender stage as a part of the normal routine of project planning.
Quality Plans should be succinct as possible and discussed with all those involved in
its implementation. A QA system must always be adjusted to suit the projects
operation and final product. It must be designed so that the emphasis is put on
preventive actions, at the same time allowing the project manager to correct any
mistakes that do occur during the project life cycle.
There is a direct, linear relation between project quality and project cost. In order to
obtain a well functioning tunnel or underground structure, all project stages are of
fundamental importance; the stage of knowing the geological and geomechanical
characteristics, the planning stage, the stage of choosing the machinery and method
of excavation, the installation of lining and rock support, and the organisational and
financial coordination stage.

As far as Quality Systems are concerned, an analysis of the numerous
problems that occur in a tunnel, independent of the adoption of Quality System
procedures, show how these may not be resolved automatically by Quality Systems.
Quality Systems should reflect the various stages and assess the influence on the final
result, mainly focusing on those aspects where the interpretation becomes decisive in
the technical choices. Tunnelling and underground projects are usually of significant

financial value and are generally considered high risk in terms of final cost and time
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for construction/ delivery. In addition, tunnel construction often requires
multinational input for both funding and technical capacity.
CONCLUSIONS

Creation of an organization involves careful planning in regards of the
contractual requirements. It is important to create positions and departments that are
able to fulfil this Although quality initiatives recognize that specifications should be
related to performance, there is an insufficient body of knowledge in this field to
make a definitive link.

The Quality plan (QP) is a document setting out the specific quality practices,
resources and activities relevant to a project:

e The quality objects to be attained.

e The specific allocation of responsibility and authority during the different

phases of the project.

e The specific procedures, methods and work instructions to be applied.

e Suitable testing, inspection and audit programmes at appropriate stages.

e A method for changes and modifications in a quality plan as projects proceeds.

e (Other measures necessary to meet objectives.
In order to keep the QA system it requires planning and completion of method
statements and general procedures to create a homogeny construction process.
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YK 622.24.065 TexHi4HI HayKH
METOAMKA KOHTPOJIIO E@EKTUBHOCTI POBOTU BIBPOCUT

bepesrcnuuvkuit b.C.,

ooyenm Kageopu mexHiuHoi MexaHiku

lsano-Dpankiecvkuii HAYIOHATLHUU

MexXHIYHUl YHIGepcumem Hapmu i 2a3y

M. lsano-@pankiscok, Yrpaina

Ha nanuii yac BigCyTHSI METOAMKA KOHTPOJIO €(PEKTUBHOCTI pOOOTH BIOPOCHT,

B Ipolieci ix ekcruryarauii. [lepur kpoku B aHasi31 AOCHIIKEHb KOJIMBaHb BIOpopaMu
3mificHeHi B poborax [1,c.12;2,c.296]. IlpomoBxeHHS IOCTIIKCHb B JaHOMY
HaNpSMKY 3aJIUIIA€THCS aKTyaIbHUM.

B po6oti mpoananizoBaHi pe3yJibTaTh €KCHEPUMEHTAIBHUX 1 MPOMMCIOBUX
JOCIIKEHb BIOPOCUT 3 METOIO BUSIBJICHHS BIUIMBY 3MIHM KOHCTPYKTUBHUX (OajaH-
CyBaHHs BiOpopamu, )KOPCTKICTh OMOPHUX MPY>KWUH, Macu J1e0agaHCIB) 1 PEKUMHUX
(dactoTu oOepTaHHs BIOpOBally) mapaMeTpiB BIOPOCUT Ha BUTIIsA KpuBUX Jliccaxy.

3a OCHOBY B3STO pE3yJbTaTH TOMEPEIHIX TOCHIDKEHbh KIHEMAaTHUYHUX
napameTpiB BIOPOCHUT, 3T1IHO SIKMX BUIJISIT TPAEKTOPIA pyxy To4ok (kKpuBi Jliccaxy)
MOXYTh OyTH KpUTEpPIEM KOHTPOJIIO PEKUMY POOOTH cuTa, a 3MiHa iX Qopmu —
CUTHAJIOM MOPYIIEHHS I[Loro peskumy [3,¢.330].

PosrisitHemo  BIOpOCHMTO SIK  KOJUBAJIbHY CHCTEMY 3 pyXOMUMH (pama,

nebalaHCHU MEXaHI3M) 1 HEepYXOMHUMHU (CTaHMHA) MacaMmH. 3B’S30K MK HUMHU
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3MIMCHIOETHCS UWIIHAPUYHUMU TMPYKMHAMHM, MacaMu SIKMX B MOPIBHSHHI 3 Macolo
PYXOMOT paMH MOXHA HEXTYBATH.

BpaxoBytoun cMMETpUYHICTh KOHCTPYKIIii BiOpocHUTa BIAHOCHO MOB3IOBKHbBOT
oci, ii MaTeMaTU4Hy MOJIeJIb MOKHA PO3risaatu B ofHid muronuHi OXY sk Ti10
Macu M (BiOpopama), TPYKHO 3B’si3aHE 3 HEPYXOMOIO MAacOl0 NPYXUHAMHU 3
AeMI(PYIOUUMHU eJIeMEHTaMHU. 3T1THO JOCHIKEHb TPAEKTOPIi CHMETPUYHUX TOYOK TIO
0o0u/IB1 cTOpoHHM BiOpatopa € emincamu (puc.l). dopma eminciB (CHiBBIAHOMICHHS iX
MiBOcel) 1 KyT HaxwiIy OUTBIIOI OCi JO TOPU3OHTAIl KOMIUIEKCHO XapaKTEePHU3yIOTh
aMILTITYJly BEpPTHUKAJIbHUX 1 TOPU3OHTAIBHUX KOJMBAaHb BIOpOpamu, IIBUAKICTH
TPaHCHOPTYBaHHSI MOpoJau. BoHu 1 Oynu B3sTI 32 €TaJIOH HACTYMHHUX MOPIBHSHB
OTPUMAHHUX PE3YJIbTATIB.

PesynbraTi aHaizy noaaHi rpagivHuM marepiaiom (puc. 2,3).

He3piBHOBaXkeHICTh BIOpOpaMU MNPUBOAUTH JO HEPIBHOMIPHOTO PO3MOJALTY
Macu BiOpopaMH MO omopax, mo (pikcyeTbcsi Ha KpuBHX Jliccaxky 3MIHOIO HaxXWIly

MO37I0BXXHBOI OC1 eJirca 10 TOpU30HTaM 1 ioro popmu.

- — em——

! I‘ﬂ.l maya Id-q

Puc. 1. Cxema po3MillleHHS TOYOK 3aIUCy TPAEKTOPIi Ha BIOpopami 1 iX BUTJIIS
Ipy HOpMaJbHIN poOOTI cUTa

Ha puc.2 npencraBieHi TpaekTopii THX XK€ TOUOK NIpH po30ajiaHCyBaHHI
BiOpopamu. KyTu Haxwily OUIbIIOI 3 OCEH EJIICIB Pi3HI, 110 CBIAYUTH MPO PI3HY
IIBUJKICTh TPAHCIIOPTYBAHHS TOPOAM HA PI3HUX JiIsHKaX cuta. OcoOIMBO Ciif

BIJI3HAYUTHU TpaHcHOpMaIlil0 TPAEKTOPI TOUOK MiA BiOpaTopoM 3 Koja B eminc. [lpu
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MOPYIICHHI 0ajaHCyBaHHS BIOpOpaMH IO BCIX TPbOX OCSIX (DIKCYIOTHCS TPAEKTOPII,

SIK1 CBIYATh PO HECTAOUTHLHUHN PEXXUM POOOTH BiIOpOCHTA B IIJIOMY.

Puc.2. Tpaektopii Touok mpu pozbanaHCyBaHHI BiOpopamMu

3MiHa KOPCTKOCTI OMOPHUX MPYXHH (puc.3a — ojHi€l, puc.30 — JIEeKUIbKOX)
MPU3BOJIUTE A0 3MIHU aMIUIITYId BEPTUKAIBHUX 1 TOPU3OHTAIBHUX KOJUBaHb, ITI0
(p1KCy€eThCA 3MIHOIO PO3MIPIB IMIB OCEH €TINCIB. 3pOCTaHHS JOBKHHH BEJIUKOI MiB OCI
BIIOYBAETHCS MPU 3HUIKEHHI >KOPCTKOCTI BIAMOBIAHOI TpykuHU. KyTu Haxwmity

BEJIMKOT T1B OC1 /0 TOPU3OHTAJII 3aTUIIAIOTHCS HE3MIHHUMU.

Puc.3. TpaekTopii TOYOK IpH Pi3HIH JKOPCTKOCTI OMOPHUX MPY>KUH

3MeHIIeHHsT Macu  Je0alaHCHUX BaHTaXIB OOYMOBIIIOE  TPOIOPIliiiHE
3MEHIICHHS] aMIUNTYJd KOJMBaHb MPHU 30€pEKEHHI 3arajibHOiI KapTUHU TPAEKTOPIN
PYyXy TOUOK BiOpOpamu.

3MeHIIeHHS YacTOTH oO0epTanHs BiopoBamy 3 21 mo 18 06/cex mpu3BOAUTH 110
cTabum3anii pyXy TOYOK MO ENINTHYHHUX TpaekTopisx. OAHOYACHO aMIUIITyIa

KOJIUBaHb 3MEHIIYeThbCs 3 3,75MM 10 3,25MM, a yac TpaHCHOPTYBaHHS MOPOJU IO

ERV)



cuty 30uIbmyeTbes 3 18 nmo 20 cexyna. CraOumizaliisi TpaekTOpi pyxy TOUYOK
MOSICHIOETBCS 3MEHIIECHHSIM 1HEPUIMHUX CUJI He30aJaHCOBaHUX YaCTHUH BIOpOpamu.
Take 3HWKEHHS TEXHIYHMX MapaMeTpiB CHUTAa NPAKTUYHO HE BIUIMBAE HA HOTO
e(EeKTUBHICTh OYMIICHHS 1 MIPOMYCKHY 3/IaTHICTh OYPOBOTO PO3YMHY, a HAAIMHICTD 1
JOBTOBIYHICTHh HOTO POOOTH CYTTEBO 301JIBIIY€THCS.

[TopymieHHsI TOPU3OHTAIBHOCTI YCTaHOBKU OyAb-SKOi 13 CTOPIH HEPYyXOMOi
paMu BIOpOCHTa CHPUYMHSAE TIEPEPO3INOALT Bark pPyxoMoi paMud IO OMNOPHUX
MpY’KWHAX, MO (IKCYeETbCA HaA TPAEKTOPISIX SK TMOPYHIEHHS OallaHCYBaHHS
BiOpopamu. Ilpu KOHTpPONBHIN TmepeBipill ePEeKTUBHOCTI POOOTH BiOpocuTa
NEPIIOYEPrOBOIO OMEPALIIEI0 € MTEPEBIPKA TOPU3OHTAIBLHOCTI IX BCTAHOBJICHHS.

BucHoBku

Pesynbratu qoCiiKeHb CBITYaTh PO YITKY (iKCaIlil0 MOPYIIEHb MPOSKTHUX
peXUMIB pOOOTH BIOPOCUT 3a 3MIHOKO BUIJISIAY TPAEKTOPId pPyxy IX TOYOK.
3anponoHOBaHUN METOJI PEKOMEHAYETHCS 10 BUKOPHUCTAHHS K METOJIMKA KOHTPOJIIO
e(eKTUBHOCTI poOOTH BIOPOCHUT B MPOIIEC] €KCILTyaTallii.

Jliteparypa:

1. Kymmnapeako H. A. Kontponb pobotsl BuOpocur BC-1 — M.: Hedtsinoe
xo03saicTBo, 1987, —Ne 1. —C.12-14.

2. bepexanupkuit  b.C. Ekcmpec-meTton omiHKHM  €(EKTUBHOCTI poOOTH
BiOpocur. [Ipukapnarcekuit Bichuk HTII. Yucmo. — 2017. —Ne 1(37) — C296-300.

3. bepexaunpkuit b, C. JlocmimkeHHS KIHEMAaTHYHUX 1 JAUHAMIYHUX
napameTtpiB BiOpocut. Ilpukapnarcekuii Bicauk HTIHI. Ywncno. — 2016. —Ne 1(33) —
(C328-336.
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YIAK 614.2:681.51 Texuiuni Hayku

3ACTOCYBAHHS TEXHOJIOT' T PO3YMHOI'O BYJIUHKY B CUCTEMI
“LINDPPOBA JIIKAPHA”

Bnaouka B.C.,

cmyoenm ¢haxyibmemy

KOMN tomepHo-iHopMmayiiHux cucmem

I npo2pamHol indcenepii

Tepnoninbcokuu HAYiOHATLHUU

mexHiuHul yrHieepcumem imeri leana Ilynros

m. Teprnonins, Yrpaina

Cyuacni TexHouorii, 30kpema iH(opmartiiiai Texrosorii (IT), 3 koxxHUM THEM

3MIHIOIOTh Halll OTOYYIOYMIl CBIT. BOHM CyTT€BO MOKpaIylOTh POOOTY OYJIb-SIKOTO
3aKjaay, MOIANPUEMCTBA YW BHUPOOHHUIITBA. B mMepCrneKTHBi, 3aCTOCYBABIIM Taki
TEXHOJIOT1i JIJIi opraHizaiii Ta HaJaHHS MOCIYT JIIKYBaJIbHUMH 3aKJIaJaMd, MOKHA
3MEHIIUTH HE TIUIbKM BHUTPATH KOWITIB 1 4Yacy, aje ¥ IOKpalUTH SKICTh Ta
CBOEYACHICTh HAJIaHHS MEIMYHOT JIOTTIOMOTH.

BukopucTaHHs HOBHX TEXHOJIOTIM JIKYBAJIbHUMH 3aKJaJaMyd PO3MISIal0OTh B
TakuxX HampsimMax [l]: mepeoliHka MIAXOMy [0 HaJAaHHS MEIUYHOI JIOMOMOTH
(3acTocyBaHHS HOBUX TEXHOJIOTIM B MeAMIIMHI), NU(PPOBUN MIAXIA 10 JIKYyBaHHS
xBopux (3acrocyBanHs IT i mokpaiieHHs  e(EKTUBHOCTI  JIIKyBaHHS),
BJIOCKOHAJICHHSI MIIX0AY J0 KaJpOBOTO MOTEHIIaNy (poOOTH3aIlis Ta aBTOMATH3AIIs
PYTHHHHUX OIepaliii Ta JOKYMEHTOOOIry), TEXHOJOTIYHUN MIIXid 10 OIeparmiitHol
e(eKTUBHOCTI (aBTOMaTH3allil Ta MIABUINCHHS €(EKTUBHOCTI IOCTaYaHHS Ta
VIOpaBIiHHSA), HOBUM MIiAXiM 10 NPOEKTYBaHHS MEAWYHUX 3aKiaaiB (3axoaud 3
HeHTpaizamii ado AerneHTpaiizamii pi3HUX OPOLEIyp 3 METOK 3MEHIICHHS 4Yacy
nepeOyBaHHs XBOPUX B YMOBaX CTalllOHApY).

Bei i migxoau nependavaroTh aBTOMaTH3aIlil0, pOOOTH3AlIII0 Ta 3aCTOCYBaHHS
IT 3 meTotro cTBOpeHHs “IMGPOBOI JIiKapHi”, IK HOBOT'O €Tay PO3BUTKY JIIKYBaJIbHHUX
3aknamiB. Lle, B cBoro uepry, nmepeadadae CyTTeBE 3pOCTaHHS MOTOKIB iH(pOpMaIlii Ta

B3a€MO/IIi K MK KOMIIOHEHTaMU CHCTeMH “IudpoBa JiKapHs’, TaK 1 3 30BHINIHIM
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CEpeloBUILEM, ISl SIKMX HEOOXIHO CTBOPUTH €(EKTUBHY MEPEXY IepeaBaHHs
naHux. ToMmy JOCHIDKEHHS METOAIB Ta 3aco0IB MepelaBaHHA JaHUX B CHCTEMI
«Iudpona nikapHs» € aKTyalbHOIO 3a1a4eto [2].

s BupieHHs Takoi 3aj1adi AOLUIBHO JOCIIIUTH ICHYHOYl METOJIU Ta 3aco0u
nepenaBanHs iHpopMarlii, 0COOIMBO Ti, SKI 3aCTOCOBYIOTH AJII PO3yMHOTO OYAHHKY,
a came: Ui J1aBayiB 1 BUKOHABYMX MEXaHI3MIB mepeAdayeHo 3acTOCYyBaHHS HU3BKO
IIBUJIKICHUX TPOBOJOBUX a00 OE3MpOBIAHUX MEpEeXk, IS BiJICOCIOCTEPEKEHHS Ta
CEpBEPIB PO3YMHOTO OYIWHKY — BHCOKOMBHAKICHUX Mepex. Cepen iCHYHOUYHX
IPOTOKOJIB TepeaaBanHs 1H(opMalli i pO3yMHOro OYIWHKY € TpPOBIAHI Ta
0e3MpoBiAHI, SIKI BUKOPUCTOBYIOTHCS B PI3HHX TEXHOJIOTISIX PO3YMHOT0 OYIUHKY
(BPT, LanDrive, C-Bus, AMX, X-10) [2]. KoxkeH 3 sSKHMX Ma€ CBOi IepeBaru i
Henoniku. Takoxk, HeoOxigHO Bia3HauuTH, MO cucreMa ‘“lludposa mikapus’ €
CKJIaJIHOI0, TOMY JUJIsl ii peasizallii JTOUUIbHO BUKOPUCTOBYBATH MOEJHAHHS PI3HUX
TEXHOJIOT1H MepeaaBaHHs JaHUX 3 YpaXyBaHHAM iX TepeBar Ta MO>KJIIMBOCTEH.

OOrpynTyBaHHsT Ta BHOIp ICHYIOUMX METOJMIIB Ta 3aco0iB TMepeaaBaHHs
iH(opMalli yMOXJIMBUTH CTBOPEHHS HOBITHBOTO JIIKYBaJIbHOTO 3aKilagy —
“nudpoBa JKapHs’, sIka BAKOPUCTOBYBATHME BC1 MOXKJIMBOCTI, sIK1 Hajae ramysp IT.

Jlitepatypa:

1. Gordon R. The hospital of the future [Enextponnuii pecypc] / R. Gordon,

M. Perlman, M. Shukla // Deloitte. — 2017. — Pexum goctymy o0 pecypey:

https://www?2.deloitte.com/ua/uk/pages/life-sciences-and-healthcare/articles/global-

digital-hospital-of-the-future.html.

2. B.C. Bnanuka, J[.B. Beanuxo, I'"M. OcyxiBchka. TexHomOTIi nepesaBaHHs
naHux B cuctemi «iudpona mikapHs» // Marepianu VII HayKoBO-TEXHIYHOI
koH(pepenii TepHOMIIBCHKOTO HAIIOHATHLHOTO TEXHIYHOTO YHIBEPCUTETY I1MEHI
IBana Ilymros "lndopmaniiini moaeni, cucremu ta Texnosorii", 11-12 rpyans 2019 p.

— Tepuonins: THTY, 2019. — C.1009.
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In the national economy has been applied high-kenaf bast culture. Since its dry

stalks contain up to 16-18% of valuable fiber, celebrated elasticity, strength and
highly hygroscopic and is widely used for the production of twine, burlap and ropes.
A kenaf seeds contain 20% oil technology, which is used in leather, soap and paint
industries.

Kenaf cultivation is widespread in Uzbekistan, Kyrgyzstan. In the small streets
sown in southern Kazakhstan, the North Caucasus. In our country, high yields of
kenaf grown in the southern floodplain alluvial soils of river valleys [1].

The best soil is sirozemy, meadow and marsh meadow. It is unsuitable for
saline and waterlogged soils. The growing season lasts 120-160 days plants. Preferred
precursors for kenaf is winter cereals, corn and legumes.

Kenaf stalks for harvesting sugarcane harvesters are used and the type of feed [2; 3].

Harvesting sugarcane by using a rotating circular knives or cutting blades cut
off the lower part of the stem kenaf, leaves and upper parts of plants (seeds). Stems
vertically pass through the equipment and then placed in bundles to dry in the field.
Once dry stalks on land used for sugarcane harvester. It can be used for cleaning both
living and dead stems of kenaf. Cut stems cars placed in field harvesting equipment,
otherwise the sugar cane harvesters can be adapted to cut the stems of kenaf smaller
segments (eg, 30-centimeter) for transfer to the field collector cars [4].

Important for all systems of collection and processing of this culture is the
moisture content of the kenaf plant material. He's actively growing plants in the

collection is usually around 75%. In the process of harvesting sugar cane cutting
14



kenaf stems is not difficult, but the system of collection and processing should be
provided or drying plant material, or material handling and storage of high humidity.
If will be collected dry, dead stems, equipment collects tougher stems and there is a
significant likelihood that turn into long threads of bark around rotating parts of the
equipment. Disadvantages of sugar cane harvesting include transportation and storage
of low density of stems or stalks segments. This limitation is often referred to as such.

Propelled foragers, as a means ofcleaning and loosening feed extensively
evaluated for use in production systems, harvesting and processing of kenaf. To build
kenaf as a fiber crop or forage can use standard mills, process and mechanical cutting
equipment tyukuvannya. Kenaf can handle both small and large square bales of or in
large round bales. In regions of cotton, cotton module used for storage of chopped
kenaf. Compression of kenaf in cotton module serves to increase bulk density kenaf
for storage and transportation.

To build kenaf have been used mower. Mower comprising the lower blade unit
that includes cutting discs, rotating [3; 5].

Optimization of yield and quality of the final product is the key to the choice of
cleaning. Using existing equipment can be cost-effective by sharing the capital costs
of large area. The increasing commercialization of kenaf is not limited to any
agronomic production or availability of appropriate systems of collection and
processing.

Literature:

1. https://subject.com.ua/agriculture/crop/66.html

2. http://zhmenka.com/roslinnictvo/kenaf/

3. https://hort.purdue.edu/newcrop/ncnu02/v5-340.html
4. https://patents.google.com/patent/\W(02012018251A2/en?00=harvesting+and+

processing+of+kenaf

5.https://patents.google.com/patent/US4151700?0g=harvesting+and+processin
g+of+kenaf
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YK 528 TexniuHl HayKku

[MTPOBJIEMU ITOBY JOBU INTAHOBUX I'EOJAE3MYHNUX MEPEX B MICTAX
TA METOJU X BUPILIEHHS

3aika b. A.

cmyodenm epynu 208-3K ®EBIT

Hayionanvnuu asiayivinui ynigepcumem

M. Kuis, Ykpaina

[IBuKe 3pocTaHHs MICT B YKpaiHi CYIPOBOKYETHCS 301IbIIEHHAM iX TUIOII],

MOSIBOI0 HOBUX TPOMHUCIOBUX OO €KTIB, BHCOKHX CIOPYA, TPaHCHOPTHHUX
Marictpajie, CKIaJHUX 1HXEHEPHUX CIOPYJ TOILO 1 BUMarae HaAliHOI reoae3nyHol
OCHOBH, MOOY/IOBa SIKOI MOB’Si3aHA 3 HAayKOBHMMH NpoOJeMaMH, MOJEpHIZAIE0 1
BEJIMKUM 00CATOM Ieo/Ie3UUHuX pooiT. BaxkuBe 3HaUE€HHS Mae reoIe3uYHa OCHOBA 1
JUTsL BEIEHHSI MICBKOro Kajgactpy. [lmaHoBlI Mepexi nepeBakHO OyayroThb METOJAMH
TPIaHTYJIALli, TOJITOHOMETpii 1 Tpwiaarepamii. 3 MICBKOI TPIAHTYJISLIEID 1
TpUjaTepalielo NouynHae KoHKypyBatu GPS-meron, a Mickka MOJIITOHOMETPIA
3QJIMIIAETHCS HAMOUIBII MAacoOBUM METOJIOM MOOYJOBH IUIAHOBOI OCHOBH HA
3a0y0BaHUX TEPUTOPISX.

TexHONOr1YH1 JTOCSATHEHHS Te0JEe3UYHOr0 NPHIIanoOyayBaHHS TPUBEIH JI0
MOsIBU 0araTboX Mojesed TOYHMX 1 €(PEeKTUBHHUX EJIEKTPOHHUX CBITIOBIIAAJIEMIPIB,
€JICKTPOHHUX TaXCOMETPIB, TOTAJLHUX CTAHIIN. Y 3B’SA3KY 13 MIABUIIECHHIM TOYHOCTI
JHIAHUX BUMIPIB BUHUKAE HEOOXIJHICTb TEOPETHYHOIO OOTPYHTYBAaHHS 1
BpaxyBaHHs CIIBBIJHOIIEHHS (Q TOYHOCTI KyTOBUX 1 JIHIMHMX BHUMIPIB Y
CBITJIOBIJTAJIEMIPHIN TOTITOHOMETPIi, TOCHIKEHHS 1 BpaxXyBaHHS OKPEMUX JIKEPEI
NOMUJIOK, PO3paxyBaHHS JOMYCKIB JUIsl HOpPMAaTUBHUX JOKYMEHTIB 1 T.1.

BupiienHs chorofeHHUX MmpodiieM MoOYyIOBM MICHKUX T€OJIE3UYHUX MEPEeK
Ma€ BaXJIMBE 3HAYEHHS ISl PO3BUTKY I'€0/IE3UYHOI HayKH 1 BUPOOHUIITBA B Y KpaiHi.

[IpoBeneHi TeOpeTHYHI JOCHIPKEHHS MIChKOI  CBITJIOBIIIAIEMIPHOT
MOJITOHOMETPIi, SiKa € e(PEeKTHUBHUM METOJOM CTBOPEHHS IUIAHOBOI Te0JAe3WYHOI

OCHOBH.
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Y Teopii MOJIrOHOMETPIi NPUHHATO BBAXKATH, IO MOMHWJIKHA KYTOBHX Ta
JIHIMHUX BUMIPIB OJJHAKOBO BIUIMBAIOTh HA TOMUJIKY M IMOJI0KEHHS KIHIIEBOI TOUKH
X0ay. Y CydacHId MICBKIM TMOJITOHOMETpIi JiHII BHUMIPIOIOTH TOYHHUMU
€JIEKTPOHHUMHM CBITJIOBIJAAJIEMIpaMd 1 Taxe€oOMETpaMM, BHACIIJIOK YOro BILUIUB
MOMMJIOK JIIHIHHUX BUMIPIB 3HAYHO 3MEHIIYETHCS. SIKIIO JOTPUMYBATUCH TMPUHITUITY
piBaux BmuBiB (IIPB), To mpu BHCOKIHA TOYHOCTI JIHIAHUX 1 CTaOUIBHIM TOYHOCTI
KYTOBHX BHUMIPIB CTBOPIOETHCS 3aiiBa BUIBHICTD JIOMYCKIB, SIKa HE BUKOPHUCTOBYETHCS.
Y poOoTi 3ampornoHOBaHO TMPH MOMEPEAHIX PO3paxyHKaX TOYHOCTI BpaxoBYBaTH
(hakTUYIHE CITIBBITHOIICHHS

Q=m,:my,
Ae my 1m; — cepenHi KBaJpaTHYHI MOIEPEYHA 1 MOB3IOBKHS IOMHIIKH XOJY,
BEJIMYMHU SIKOTO MOXYTh JocsAraTd 5 1 Ouiplie OAMHUIB. 3 BpaxyBaHHIM Q

3alIPOIIOHOBAHO (OPMYJIH Ul TPAHMYHHUX CYMapHOI BHNAJKOBOI IOMHIKH Ag 5
BHUII

Ta JUIA OKPEMOro JUKEpENa IOMUIIOK Ag Y BUMIPSIHOMY KYyTI

BBI/IHZ

ABBI/II’I - \ n+
T 1+Q

1 BIATIOBITHO (POPMYJIH JIJISl CEPENIHIX KBaAPATUIHUX MOMUIIOK Tipu p = 0.95

B BUITZ 2 B BUIIZ

2T\/1+Q Vn+

BBI/IH 2 BBI/IH o ZTW V n+

Jlns po3paxyHKIB CyMapHOrO BIUIMBY CHUCTEMATHYHUX TMOMHUJIOK Ha KOXXHUH

OKpeMHUI KyT OTpUMAaHO (HopMyITy

Ag 2pQ .
T+ D)1+ Q2
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Jonycku mjig JpKepea MOMUJIOK CBITJIOBIAIATIEMIPHUX BUMIPIB BHUITAIKOBOTO

mg 4d CHUCTEMaTHYHOIO Ag XapaKkTepy MNPOMOHYETHCA PO3PAXOBYBATH 3a
CUCT

bopmynamu
K]
" 2TV6Vn1+Q?

N

" TJeny1+Q2

Jnst oOpaxyBanHs Q pekoMeHyeThes (popMya

m

VY dopmynax (2-9) T — 3HaMEHHUK BIJHOCHOI HEB'SI3KH, S 1 N — JOBXHHA 1

KUIBKICTh cTOpiH xo0ay, p =206 265", mg 1 Mg — CepeiHi KBajPaTUHi HOMUIKH

BUMIpY KyTa 1 CTOPOHHU.

Ockinbku st momiroHomeTpil T 1 mp 3a7aloThCs, a MOMHIKA Mg Hepes

3HAYHY KUIBKICTh MOJEJICH CBITJIIOBIAAAIEMIPIB CYTTEBO 3MIHIOETHCS, JOIIJILHO MATH
tabmmii  BenmuuH Q. [ pamy npunanaie iX OTpUMaHO HaMM Ha OCHOBI
MaTE€MaTUYHOTO OMPALIOBAHHSA BEJIMKOr0 0OCATy BHUMIPIB 13 CBITJIOBIIJATIEMIPHOI
MOJIITOHOMETPIi.

VY po3paxyHkKax TOYHOCTI BUTIIHHUM € BaplaHT BUKOPHUCTaHHSI Q, 3a SKUM
MOMWJIKM B MOJOXKEHHI CIa0IIoro MyHKTYy XoAay OyAyTh MiHIMaidbHUMHU. Tomy B
poOOTI MPOBENEHO TOCHIKEHHS TOYHOCTI CBITJIOBLIAIEMIPHOI MOJTITOHOMETPIi
3aJIEKHO Bi (hopMU X01iB 1 criBBiAHOMIEHH Q 1 3HaueHb Q=5, Q=2, Q=1 8 xoxiB
pi3HOi (popmu, 110 COUPAIOTHCA HA BUXIAHI MyHKTH 1 Hanpsamku. Ilepumerp [S],

KUTBKICTh CTOPIH N, PIBHICTH CTOPiH, IIOMUJIKH mg 1 mg OyJIM OJHAKOBI JUISl XOJIB

ycix gopm y cepii.
Jlns ycix BepumIMH XO[iB 3a BiIoMOI0 (hopMyJior0 BaroBoi (yHKIii Oyiu

004uCIIeH] TOMUIIKH iX MOJI0XKEHHS: MTO3I0BXKHSA My, IONepeYHa m,, 1 3araapHa M.
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3 JIocHipKeHb BUSIBUJIOCH, 110 B XOJIaX CBITJIOBIAJIAJIEMIPHOI MOJITOHOMETPIT
Halica0Ia BepIrHa, K IPaBUiIo, MICTUTBCS Y CEPEIMHI X011y, 1 Ha 11 po3TanryBaHHs

Mmasio BiuuBae Q 1 popma xony. ¥V BUTATHYTHX XOJaX MOMWIKA Mg; Ma€ TEHIEHIIIO

3MeHIyBaTiCh npu 3poctanHi Q. [Ipu Q=1 Bona MakcumaneHa 1 B 1.5 pasu Oinbiia,
HiK mpu Q=5. Taka TeHIEHIlA CIIOCTEPITaeThes 1 B XOJaxX MOBUIBHOT (HOpPMH.

OcCKUIbKM HalOUIbIII MOMWIKKA M; oTpuMadi ipu Q=1, To I1PB He € onTuMansHUM

CITIBBIJTHOIIIEHHSM JJIsI CBITJIOBiAIasieMipHOi TosiroHoMeTpii. Brius dopmu xomy Ha
HOTO TOYHICTH CYyTTEBO 3aexuTh Biag Q. Komm Q=5, mo xapakTepHOo JUIs CydacHOl
MOJITOHOMETpIi, JIaMaHl XOJAM 3HAauyHO TO4YHiII HDK BUTArHyTI. [lpu Q=1 (IIPB)

IIOMWJIKM M;; XOIIB Pi13HOI ()OPMH IPAKTUYHO OJJHAKOBI.
byin po3paxoBaHI TaKOX CEpeIHl KBAaApaTHUYHI IMOMWIKM M, AUPEKLIMHHX

KyTIB yCIX CTOpIH 8 mOCHIKyBaHMX XOAiB. IIoMunku m., TaKoX 3MEHIIyIOThCS
npu 3poctanHi Q. Komu Q=5 yci 3Ha4CHHS m ¢, MEHII HDK mg. Y Bumaaky Q=1

(ITPB) TO4HICTh BU3HAYEHHSI TUPEKIINHUX KYTIB CYTTEBO 3aJIEKUTH B1Jl (POPMU XO/1B

1 IOMUJIKA M, B JJaMaHMUX XoAax B 1.5 pa3u Ouiblia, HIX y BUTArHyTOMY. Crnami

JTUPEKUIAHI KyTH BU3HAYAIOThCA HEOAHO3HA4YHO. Y 50% BumankiB koau Q=2 1 Q=5
BOHHU PO3TalIOBaHI OJMKYe 10 KIHIICBUX MYHKTIB XOIB, a KO Q=1 ONUHSIOTHCS B
cepeauHi JUIs BCIX XO/IIB.
Takum 4MHOM, 1 B PO3YMIHHI TOYHOCTI BU3HAYEHHS TUPEKLIMHUX KYTIB CTOPIH
criBBigHOIICHHS Q=5 TaKOX € ONTHMAaJIbHHM.
Ha ocHOBI poBeICHUX TEOPETUYHUX 1 EKCIIEPUMEHTAIBHUX JOCHIIKEHb
BU3HAYEHO HOBI OuIbIl e(EeKTUBHI METOAM PO3B’sA3aHHS NPOOJIEM CTBOPEHHS
MJIAHOBUX MICBKHUX T€OAC3UYHUX MEPEXK, 10 BAXKIMBO JIJIST MICHKOTO OyTIBHUIITBA Ta
MICTOOYAIBHOTO KaJacTpy.
3anponoHoBaHi (GOPMYJIH 1 METOJAMKA PO3PAXYHKY JOMYCKIB AJIS JIKepe
MMOMUJIOK CBITJIOBIIIaJIEMIPHOT TOJITOHOMETPIi 1 TPaHUYHOT KUIBKOCTI CTOPIH Y
X0J1ax 13 BpaxyBaHHAM (DaKTUUHOTO CIIBBIIHOIIECHHS (Q BIUIMBY MOMUJIOK KyTOBUX Ta

THIAHUX BUMIpIB 1 Gopmu xoxiB. [lokazaHo, 10 TpU BUKOPUCTAHHI CyYaCHUX
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CBITJIOBII1asieMipiB BeauduHU Q nocsararoTh 5—10 oguHUIB 1 JIaMaHl XOJU CTalOTh
3HAYHO TOYHIIMIMMHM HIK C€KBIBAJCHTHI iM BHUTATHYTI. BCTaHOBIIEHO, IO TOYHICTH
a3UMyTaJIbHUX XOJIB CBITJIOBIIJAJIEMIPHOI TMOJITOHOMETPIi HE 3aleXHUThb BiA iX
dbopmu nipu Oy Ib-SIKUX 3HAYEHHAX QQ, a TOMUJIKA B HAMCIIa0MIOMY MICIII XOY 3aBXKIU
B JIBa pa3y MEHIIA CEPETHBOT KBAAPATUIHOI IIOMUJIKA B KiHIII XOTY.
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YK 004.852 TexHiuH1 HaAyKH

[TOBEPXHEBO-AKTUBHI PEHOBWHU JIJ151 BUPOFHUIITBA
MAPI"”APMHOBOI ITPOAYKIIIT

Yepesaxos O.B.,

O00OKMOp MeXHIUHUX HAYK, npogecop,
3emenvko M. JI,

8UKIA0AY,

Cenieepcmosa H.A.

cmydenmragaxyniememy « Texnonozii
BUCOKOMOJIEKYNAPHUX CHOTYKY

JIBH3 « Yxpaincwvkuii 0Oepoicagruil
XIMIKO-MEXHONI02TUHULL YHI8epcumen
m.[ninpo, Ykpaina

Ha cbhoromHi emyisbCiiiHI CHCTEMH IIMPOKO BHUKOPHCTOBYIOTHCS B PI3HUX

rajry3sx Xap4oBoi IPOMHUCIOBOCTI, JJIsl JOBIOTPUBAJIOTO 30€pIraHHs CTPYKTYpHU SAKHX
€ HEOOXITHHUM BHKOPUCTAHHS €MYJbIYIOUMX AareHTiB — TOBEPXHEBO-aKTUBHUX
peuoBuH (ITAP), o 3a06e3medyoTh piBHOMIpHUX po3moaii ¢a3 y cucremi [1, ¢.122].

Cunretuuni IIAP wa BigMIHHY BiJ TPUPOJHUX XaPAKTEPUIYIOTHCS OUIBII
BHUCOKOIO €(PEKTUBHICTIO. JI0 HUX BIAHOCATH OUIBIIY YAaCTUHY MOHOTJILEPHUAIB Ta iX
MOXIJTHUX, JUIsi BUPOOHMIITBA SKUX BHUKOPHUCTOBYIOTH B OCHOBHOMY padiHOBaHI
TBapUHHI JXKUpH 200 cajioMacu 0aBOBHSIHOI Ta COHAIIHUKOBOT 0l [1, ¢.126].

[cHy€e TakoX TEXHOJIOTiS CHHTE3y MOHOTJIIEPUIIB 3 MAIBMOBOI ol [2, ¢. 91]
Ta Kypsdoro xupy [3, c. 10], ski XapakTepu3ylOTbCsS EMYJbIYIOUOK 3IaTHICTIO
OJIM3bKOIO IO MOHOTJIILIEPHU/IIB 3 CaJIOMacCiB POCIMHHUX OJIIH.

OcTanHiIM 4YacoM Bce OuUIbIlIa KIUJIBKICTh HAaCENIeHHS YKpaiHU HajJae TepeBary
MPaBUILHOMY 30aJJaHCOBAaHOMY XapyyBaHHIO, 110 TMOB’SI3aHO 13 CTPIMKUM 1 IIUPOKUM
NOLIMPEHHSIM HE3/I0POBOI «IIBUKOD 1KI HAa TEPUTOPIT HAIIOI KpaiHH, KA BUKJIMKAJA
PSiT CepHO3HIX 3aXBOPIOBAHb HACEJICHHS (HAMPHKIIAM, OKUPIHHSA, /MiabeT Ta 1H.). Ha mos-
BY TaKOTO POJYy 3aXBOPIOBAHb TAKOX BIUIMBAIOTH KOMIIOHEHTH 0araThOX MPOIYKTIB, IO
MaroTh OUTBII MO3WTUBHUNA BIUIMB HA TOTOBUU MPOIYKT Ta OLIbII €KOHOMIYHO BHWIJIHI,

MIPOTE BOHU HE HECYTh KOPHCTI a00 HABITh 3aBJAIOTH IITKOIM OPTaHI3MY JIFOIIHU.
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Came TOMy OyJiO0 3ampolOHOBAHO CHUHTE3yBAaTU €MYJIbraTOpM Ha OCHOBI
OJIMBKOBOI OJIii, III0 XapaKTEPU3y€EThCSI BACOKUM BMICTOM MOHOHEHACUYECHHUX KUPHHUX
kucnoT. Taki eMynbraTopu MarTh BHCOKY €MYJbIYIOUy 3AaTHICTb, OCOOJIMBO TpHU
BUKOPHUCTAHHI iX /ISl BUPOOHUIITBA CIIPE/IIB Ta MapTapHHiB.

[TopiBHsIIbHA XapaKTEPUCTHKA OTPUMAHMX EKCIIEpUMEHTAIbHUX 3pa3kiB [1IAP
HaBeZleHa B Tabummii 1.

Tabmui 1 — 3anexHiCTh BUXOy MOHOTUIIIICPH/IIB OJIMBKOBOT OJIii

CriBBigHOIIICHHS Buxig npoaykTiB riinepoiisy, %
CupoBuHa KUD : r(J;luepHH, Mosorti- CyMlm T~ Ta Titepun
0 HEPUIH TPUTIIIECPUIIB
OnuBKOBa 01151 60:40 19,69 74,21 6,1
OnuBKOBa 01151 70:30 21,03 73,01 5,96
OnuBKOBA OIS 80:20 22,98 71,14 5,88

[TpumiTka: TpuBamicTs mpouecy — 4 roawHu; Temreparypa npouecy — 175-185°C; Bmict
karamizaropa (10% po3unn KOH i rinepuni) — 0,3% Big Macu xupy.

3a OTpUMaHUMHM pe3yJIbTaTaMU BUIAHO, 110 BUX1] MOHOTJIIEPHUIIB 3 OJTUBKOBOL
0JIii HampsIMy 3aJIeKUTh BiJl CIIBBIIHOILICHHS BUXIAHUX KOMIOHEHTIB. Haitkpamuii
BUXI1J] CIIOCTEPITAEThCS MPHU CIIBBIAHOIICHH] Xup : riinepud = 80:20. [ToBepxHeBo-
aKTUBHI PEYOBHMHHM HA OCHOBI OJUBKOBOI OJIii CHUPSIOTH YTBOPEHHIO CTaOUIBHOI
BOJHO-’KUPOBOi €MYJIbCil 1 iX PEKOMEHJIOBAHO JI0 BUKOPHUCTAHHS MPU BUPOOHUUTBI
MaprapuHOBOI MPOAYKIII.
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YK 621.396.621 Texuiuni Hayku

[TUOPOBON ®MJIHTP JI1 BOCCTAHOBJIEHUS ®A3bI KOT'EPEHTHOM
HECYIIEN YACTOTHI TP CUHXPOHHOM JIETEKTUPOBAHUN
CHUI'HAJIOB

Koxanoe O. b., Ilacxy /1. I., bapabanoe H. A.,

Jepeeacun P. B., Emenvanos. C. B.

Ooecckuil HaYUOHATbHBLU

NOJIUMEXHUYECKULL YHUsepcument,

Ooecca, Ykpauna

AnHoTtaumusi. B pabGore paccmarpuBaercs cmoco0 M cxeMa ITOCTPOCHHS

urdpoBoro GuibTpa sl BOCCTAaHOBJIEHUS (Pa3bl KOTEPEHTHOM HECyIEl 4acTOThI B
paauonpueMHuke 0e3 mpumeHeHus (azoBoil aBTomojcTpoiiku dactotel (DAIIY).
JlaHHOE€ YCTpPOMCTBO MOMKET NPUMEHSATBCA B PAAUONPUEMHHUKAX, CHUCTEMax
CITyTHHUKOBOW CBSI3W M HABUTAIlMHU, TEJIICBUJICHUU U PAINOACTPOHOMMUHM.

KuroueBsble cioBa: mudpoBoit puiibtp, daza, KOrEpeHTHBIH CUTHAII, 4aCcTOTa,
JNETEKTUPOBAHUE.

B pa6ore [1, ctp. 14] mnpuBeaeHa ¢yHKIMOHATIbHAS cXxema Oioka
BOCCTaHOBJICHMS (a3bl KorepeHTHOH Hecymiel yactotel (BOKH) ansa y3komonaocHoro
CUTHaJa C rapMOHUYHOM Hecymieil. J[nsa BwiaeneHus 3HadeHus (pa3oBoW OMIMOKU B
B®KH wucnons3yoT 1onoJHUTeIbHbIE GYHKIIMOHATBHBIC OJOKU: (PUIBTPHI HIKHHUX
gactoT (DHY), orpanuuuntens ypoBHs aMiiutyasl (OA), gazoBpaiareniy, KOTOpbIE
00€ecreynBaOT MOJyYeHHE CUTHAJA, CONMPSKEHHOro no ['minbepTy, MOCKOJIBbKY AJis
Y3KOIIOJIOCHBIX CHUTHAJIOB C TaPMOHHUYHOW HECYILEW 3TO NPEBPAILLIECHUE CBOIAUTCS K
casury ¢as3bl Ha pajivaH.

Onnako, psiMasi peanu3anus TaKux cxeM B MudpoBoii popMe HEBO3MOXKHA TIO
MOHSATHBIM TpPUYMHAM (pa3IMYHbIC METOIbl OMUCAHUS AHAJIOTOBBIX U ITU(POBBIX
CUTHAJIOB U pa3jinyHble (PU3NYECKHUE MPOIECCHl Mpeodpa3oBaHus U 00pabOTKH ITUX
curHasioB). [lepenatounas ¢yukums anagoroBoro ¢azoBoro ¢uiabtpa mist BOKH
ONPENETSAETCS BbIpAXKEHUEM [2, cTp. 34]

H(jo)= K- e 1?0, (1)
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rae K Kod(hUIMEHT yCuIeHHs, KOTOPBIA JUIsi MPOCTOTHI BBIKJIAJOK MOKHO
NpUpaBHATH K enuuuie. Vcnonb3ys (GuibTpyromiee CBOMCTBO JienbTa-(QYyHKIIMU HE
CJIOKHO MMOKa3aTh, 4To (1) B quckpeTHO# popme OyneT uMeTh BUf [3, cTp. 36]
H(n)=e1?™, (2)
rae GyHKIuUs ornpezaesieHa s n>0 W paBHa HYJIIO s Apyrux n. Omnpenenum z -

npeodpazoBanue [4, c. 545] ot (2)
H()+H(z)=Y e 0 7 3)
n=0

W 3aluiieM KIAacCU4ecKoe ypaBHeHue cBsizu [3, crtp. 33] Mexny z —
npeoOpa3oBaHUEM MEpPeJaTOYHON (DYHKIMHU (CUCTEMHOW (PYHKUIMH) U HUMITYJIbCHOU

byHKIMEH TUCKPEeTHOTO (QUIbTpa

_Y@ _~ -
“XQ nZ;h(n)z , (4)

rne G(z)— mepenarouHas (GyHKIUS JUCKpETHOro (puibtpa, Y(z)— Z-TipeoOpa3zoBaHUe
HCXOJTHOTO CHrHajia, X (z)— Z-mpeoOpa3oBaHKe OT BXOJAHOTO CUTHANA, h(n) - IMITyJIbCHAS
XapakTepucTuka quckpetHoro ¢uistpa. CpaBHusas (3) u (4) Jerko 3aMETUTh, YTO KO-
¢unmentsr e ’™ B (3) ecTh He YTO MHOE, KAK KOA(P(HUIIMEHTHI KMITYJILCHOM XapaKTePUCTH-
KU JIMCKPETHOTO (PMIIBTPA U COOTBETCTBYIOT KO (PHUILIMEHTAM HE PEKYPCUBHOIO JUCKETHO-
ro ¢uibTpa ¢ KOHEYHOM uMITyJIbcHOM xapakrepuctukoir (KUX ¢unbrpa). [5,c. 164].
JlmmHa Takoro (pubTpa siBisiercs: OecKOHEUHOM. Peam3oBarh Takoi (GUiIbTp MpaKkTUIECKU
HEBO3MOKHO. [loaTOMy HEOOX0AMMO crienaTh BHIOOP KOHEUHOW JMHBI (puiibTpa N paB-
HOM, HO U3-3a OTCYTCTBUSI allpUOPHON HH(MOPMAITK O 3HaYeHUH (hasbl #(n) mpsiMasi peasu-
3arust Takoro KX ¢unbTpa myTem anmpoKCUMAIMKA CTAHOBUTCS TAKKe HEBO3MOKHOM.
YuuThiBasi MPUYUHHO-CIEACTBEHHYIO CBSI3b, MOKHO OIPEACIUTh KOIPPUIIn-
eHT ¢punbTpa (3) 17 MOMeHTa n =0, TTOCKOJIBKY JIPYTUX OTCUETOB BXOJIHOTO CUTHAJIA
emte HeT. OH OyneT paBeH
H(0)=e "9, (5)
JIiis cnemyroliero oTcuera MOYKHO CABUHYTh BCE BpeMsi HA €AUHMILY Breperd. Torma
ko3¢ duireHT GuIbTpa Tak ke Oyner oauH u OyaeT onpenensaTbes corsacHo (5). U tak

nanee. Takas CTpyKTypa COOTBETCTBYET LM(POBOMY (PUIBTPY HYJIEBOrO MOpsaKa
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(oTCyTCTBYIOT JIMHMM 3aJepKkd Ha z"). To ecTb, ogMH OTCUEeT Bomien B (PUIIBTP,
npeoOpa3oBajics U BbIIeN U3 (GuiIbTpa (Hampumep, 3amnucaics B peructp). CTpykrypa
takoro I1mdpoBoro ¢uiapTpa TpuBeAeHa Ha puc. 1. Takas cxema obecrieunBaeT
dazoByro GuabTpanyio (KOppekiuo (a3oBoi OMMOKH) KaKIbIM pa3 Il OJHOTO
MOMEHTa BPEMEHH JJI BXOJHOTO CHUTHAlA ¢ MMITYJLCHOM XapaKTEpUCTUKONW (pUbTpa,

KOTOpasi OIpeAeTseTCs KakK
H(n)=e 1% = e %0 oy k=n
™ kzzc; v , ne n=012,... (6)
0, npu K#n

§] (n) e i[2z fn+0(n)] U (n)ej[Zn fn]

10

Pucynok 1 — ®yHKkIMoHabHAs cxeMa 010Ka HHPPOBOTro

Cnegyer OTMETUTb, YTO TMOTPEIIHOCTh R psana (3) Oynmer omnpenensTbes
OECKOHEYHOW T'paHUIIEH OCTaTKa CyMMBbI psa IpH N —oco. DTa CyMMa M3BECTHA B

TeopuH pAgoB (mpu  z>1) u ompexensercs Kak R=lim[e ™z ']"=0, Txe

e
n=123,........ [4, c. 530]. To ectb, ocTaTok psna (3) paBHa HYJIO, €CIIU UCIOJIL30BaTh
i GuiIbTpa ToJNbKO 3HaueHus uist n=0. [Ipu yBenuueHuu JUIMHBI QUIBTpPa TaKoe
TPUBUAIIBHOE PELIEHUE HE SIBISAETCS OYEBUIHBIM, IOCKOJIBKY OTCYTCTBYET allpUOPHAs
uHpopmalus o nocienyromux koddpduuentax 6(n). Ho, mist quckperHoit GpyHKumnu
B TOUKaX JUCKpeTH3aluu (y3iax), Kak U3BECTHO, BBIMOIHIIOTCS BCE IPeoOpa3oBaHus
anreOppl, Kak M i1 aHaloroBoro curHaia. CremoBaTenbHO, MOXXHO 3alHcaTth

peE3yIbTaT NICPEMHOKCHHNA BXOJHOI'O CUTHAJIA

S [,0(M)] =S, (M) + S, (n) =3 U (n) elle= -0 (7)

n=0
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u curHana (2), pe3yiabTaT KOTOPOTO COOTBETCTBYET HCXOJHOMY JTUCKPETHOMY
CUTHAJIy C BOCCTAHOBJIICHHOW 1udpoBoii KkorepeHTHOW Hecymer [3]. Torna
JUCKPETHBIM CHUTHAJI HA BBIXOJIE KOMIUIEKCHOTO MEPEMHOXHUTENS I KaXJAoro
JUCKPETHOTO 3HAYEHUS OYJIET ONMPENEISIThCS Kak
P(n) =S[n,8(n)]-e %™ =U (n) ele7 "M o160 — |y (n)el2 " = (8)
=U (n) cos (2#fn) + jU (n)sin (2zfn).
15R10
P(n) ={U (n) cos[2zfn + 8(n) [cos @(n) +U (n)sin[274n + O(n)]sin O(n)} +
+ j{U (n)sin[27fn + 8(n)]|cos #(n) —U (n) cos[2fn + A(n)]sin &(n)}. 9)
Wtak, MHUMast 4acTh (8) sIBIAETCS JUCKPETHBIM BXOJHBIM CUTHAJIOM, HO C
MOJTHOCTBIO CKOMITIEHCUPOBAHHOM cityuaiiHOU (azor #(n). JlelicTBuTenbHas 4acTh ()
SBJISIETCA KBAAPATYpHOM COCTABIISIONIEN TakKe € CKOMIICHCUPOBaHHOUW (a3oi,
KOTOPYI0 MOKHO HCIOJIb30BaTh B KBAJPATYPHBIX AEMOIYJISATOPAX CUTHAIOB. ODTH
COCTaBIIOLINE UMEIOT CIEAYIOIIUN BUJT
Re P(n)=U (n)cos(22fn) ={U (n) cos[27fn + &(n)]cos A(n) + U (n)sin[2xfn + 4(n) ]sin (n)},  (10)
W
Im P(n)=U (n)sin (2zfn) ={U (n)sin[274n + #(n)]cos #(n) —U (n) cos[27An + O(n)Jsin O(n)}.  (11)
B cootBeTcTBUM C (8) MOXKHO MOCTPOUTH PYHKIIMOHATIBHYIO CXeMY IIU(PpOBOro
onoka [IBOKH, xotopas mpuBenena Ha pucyHke 2 . B cocrap IBOKH Bxoasr
cnenyronue Omokm: ALl - anamoro-tniudpoBoit mpeodpazosarens, [IJIOA -
U poBO NBYCTOPOHHUM OrpaHUYUTENh aMIUIUTYyAbl, [IDI' - mudpoBoit GuibTp
I'mnbGepra [5, c¢. 371], H®HY - mudposBoii ¢unastp HU3KHX yacTtoT, KI'C -
KBaJpaTypHBIA T'€HEPATOP CUTHAJIOB, KOTOPBIM BhIPA0ATHIBAET TAKTOBBIC UMITYJIHCHI
(TU), wuMOynabChl CHUHXPOHHU3ALMM BCErO YCTpPOWCTBA W UU(POBbIE 3HAYEHUS
KOCHHYCHOM M CHHYCHOH cocTaBisrolux ¢ yactoron f [5, c. 565].
PaGotaet 6ok [IBOKH Takum o6pazom [3, ctp. 33]. Ha Bxox 6moka [IBOKH
MOCTYMNaeT aHaJIOTOBBIM CHUTHaJI, KOTOPBIH IOCTyHaeT ¢ BBIXOJa IMPUEMHHMKAa Ha

aHanoro-nudposoi npeodpazoatenr — AL
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$,[n,0] = SU()sin 27  n+6(n)]
n=0

uor T

/
> AUM LLAOA ‘T_’(X)—’ LioHY —*'@—’ 1 S,(n)
A A T
S
@ e
\\
A S
Krc T |\\
[ \,
. gcoséa(n)
™ CUHXPOHM3aLMA
_._

Pucynoxk 2 — ®ynkunoHangpHas cxema 010ka UPpOBOro BOCCTAHOBIICHUS (Pa3bl
korepentHoi Hecymied (LIBOKH). q - ammiuTyna curuanus OmmoOKH.

Ha BBIXO0/JI€

AIIT Oyznet chopMHUpOBaH

CHUI'HAJI BHAa

S.[n, ()] = TU(n)sin [2z f n+6(n)]. DTOT CHUrHAT MOCTYIAeT Ha BXOJ OJioka Hu(poBOro
n=0

nBycTtopoHHero orpanuuutens amrmumtyasl (LIJIOA), Gnoka mwmdpoBoro ¢uibTpa

['un6epra (LIPI') u 610Ka BpeMeHHOM 3a7epKKH Ha 7 JJIsl BRIpPABHUBAHUS CUTHAJIOB BO

Bpemenu. brok I[JIOA obGecrnieunBaeT ycCTpaHEHHE HEraTMBHOIO 3HAYCHMSI 3HAKa

aMIUIUTYAbl IPUHUMAEMOTO CUTHAJIA, €r0 JBYCTOPOHHEE OrpaHUYEHHE (OTHOCUTEIBHO

HyJI1) ¢ mnocienytomeil 1udpoBoil HU3KOYACTOTHOW (QuiibTparmeil. IToT OJoK

oOecrieuynBaceT BbIICJICHHE CUTHAIAa Ha HeCyIel 4actore f ¢ MOCTOSHHOW aMIUTUTYIOM

q. Janee mns mpocToThl BBIKIAAOK Oyaem cuutath (=1. DyHKIMOHANbHAs cxeMma

omoka I[JIOA npuBeneHa Ha prCYHKE 3.

gsin[2zfn + 6(n)]

—» A LUCo
< |

S[n,6(n)]
LIdHY
fog
:
Z,sin(2xfn)

LAOA

Pucynox 3 — ®dyHk1imoHanbHas cxema 1udpoBOTo IBYXCTOPOHHETO OTPAHUIUTEIIS

AMILJIUTY ABI.
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Bxonnoii curnan (7) mocTymaeT Ha BXOJA IEPBOIO  MEPEMHOMXKHUTENS U
NEPEMHOXKAETCA ¢ CHH(pa3HbIM CUTHAIOM Z,sin(27fn), KOTOpbI mocTymnaer u3 OJoka
KOCHHYCHO-CHHYCHOTo  (kBaapatypHoro) reneparopa (KI'C). J[lna ympoieHus
peoOpa3zoBaHmii OyJIeM CUMTATh HadalbHYIO (Da3y CHHYCHOTO CHUTHAIA, TIOCTYIIAIOIIETO
u3 onoka KI'C, HyneBoii, 4TO HUMKaK He BIMAET HA KOHEUHBIH pe3ynbTaT. Ha BbIXOJE
TIEPBOTO MIEPEMHOKHUTEIISI TOTO OJ10Ka (DOPMUPYETCS CUTHAT BHJIA

U (n)sin[278n+ O(n)]- Z, sin 2zn= U (n) cog[2z(2 f )n + O(n) ]+ Q,(n), (12)
e Q(ny=zU(n)cosd(n)]. IMocne mpoxoxmenuss curnana (12) uepes muppoBoii
(GUIBTP HIKHUX YaCTOT OCTAHETCS TOJIBKO cocTaBisitomas Q,(n). Ora cocTaBistoias
ABJISIETCSI CYMMOW aMmIUIMTYJ] curHasia (7) ¥ TOJIOKHUTEIbHOW aMIUIUTYAbl CUTHAJa
KI'C Z,, ¢ yuerom 3Haka ammutyael U(n). CurHanm Q,(n) mOCTymaer Ha BXOJ
BTOPOr0 TMEPEMHOKUTENS U MEPEMHOXKAETCS C BXOAHBbIM curHaiom S[n,6(n)]. Ha
BBIXO/IE BTOPOI'0 MEPEMHOXKHUTENS Oy1eT 00pa30BaH CUTHAJ BUAA

Q, =Z,U(n)Q; sin[2z(3)n+o(n)]+ Z,U (n)Q, sin[24n + &(n)] , (13)
rje 00ecreynBaeTCsl MOJOXKHUTEIBbHOE 3HAYCHUE 3HAKA aMIUIUTYJbI COCTaBIISIIOLIEH
ZU(MQ,sin[2A4n+6(n)] Bo Bcex cayuasx. Janee curnan (13) nocrymaer Ha
JUHEHHBIN yCcUIUTENh € KO3(P(PUUHUEHTOM ycuwieHus K. DTo HEoOXOIuMO s
MOJIyYeHHs] YPOBHSI CHUTHAJla, KOTOpBIM HYyXeH g paboTel 1HUQPPOBOTO
JIBYCTOPOHHETO orpaHuyutens aMmmutynabl. [lpunnun paborsr ILIJIOA 3anmaercs

AJTOPUTMOM

Appax ecrn Q,-K=>a

Qs(n) = ™ mex | (14)
a:Qz'K, eCHI/IOSQz'K<a

rac a,, — 3HAUCHUC YPOBHA OI'pPaHUUCHHA aMINIATYAbl CHUI'HAJIA. 9T1O0T aAIropuTM

JIETKO peaju3yeTcs CXeMOoM HH(POBOro KOMIApaTopa Wi IPOrpaMMHO C ITOMOILBIO

snpa DSP-miponieccopa. Curnan Q,(n) mocTymaeT Ha BXOJ HMUQPPOBOTO MOJIOCOBOTO

dunpTpa (LCD). D1OT DUnbTp obecneunBaeT MUGPOBYIO (UIBTPALUIO CHTHANIA B

II0JIOCE 4YaCTOT C HWKHEW 4dacTtoTtor cpe3a f =f—F u BepxHeW 4acTtoTou cpesa
f,=f+F, rne F,— mosoca 4acToT, KOTOPYK 3aHUMAET CIEKTP MEPEIaBacMOro

curHasia Ha Hecymer yacrore f. Ilocme mpoxoxaenus [HCD curnana Q,(n) Ha
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BBIXOJIE 3TOT0 (puiibTpa OyJET BbII€NIEHA COCTABIISIIOIIA
Q.(n) =asin[27fn +6(n)] , (15)
YTO COOTBETCTBYET 3HAYEHUIO BXOJHOI'O CUTHAJA, HO C ITOCTOSHHBIM MOJIOKUATEIBHBIM
3HAUYEHHEeM aMIUIMTY/Ibl CHHYCOH B a. YacToTa U (pa3oBast OIMOKHU OCTaHYTCS TAaKUMHU
xKe, Kak ¥ B curHasie (7). B atom cimydae B (15) Oyaer y4uThIBaThCS TOJIBKO (pazoBast
omuOKa, a aMIUTUTYa @, KOTOpas SIBIISIETCS TTIOCTOSIHHOM TOJIOKUTEIILHOW KOHCTAaHTOM,

He OyJIeT OKa3bIBaTh BIMSHUS HA aMIUIUTYAy curHana (12).
C Beixoma IIJIOA curHam mnoCTymaeT Ha BXOJbl MEPBOrO KBAAPATYPHOTO
YMHOXHTENII W mepBoro cuHgpazHoro ymHoxutens Onoka LIB®KH. Ha stux

nepeMHokutTenssx curhan (15) mepemHokaercs ¢ curHamamu  Z,cos(2zfn) wu
Z,sin(27fn) coorBeTcTBEHHO. [l0CIe mepeMHOXKEHNs Ha BBIXOAX ITUX YMHOXKHUTEIIEH

OyIyT MOJTy4YEHbl CUTHAJIBI BUJIA
Q, =asin[2fn+0(n)]- Z, cos24n=0.5{az, sin[6(n)]+ az,sin[2z(2 f )n+ O(M) [}, (16)
IU1sl cuH(pa3HOTo KaHaja u
Q, = asin[2zfn+6(n)]- Z, sin 22n=0.5{aZ, cosgl@(n)]-az, cos[2z(2 f)n+ o)} . (17)
JUISL KBaIPATYpHOr0 KaHalla COOTBETCTBEHHO. [locne npoxoxaenus yepes3 LIOHY stu
CUTHAJIBI COXPAHST TOJBKO HU3KOYACTOTHBIE (ha30BbIE KOMITOHEHTHI, & KOMIIOHEHTHI C
yactoramu 2f Oyaytr ordunsTpoBansl. Torma Ha Bbixoge LIOHY cundaznoro
KaHasa OyJeT CurHai
gsin[6(n)]=0.5az,sin[6(n)] , (18)
a Ha BeIxoje [I®HY kBanpaTypHOro kanaia Oyje CUrHaI BUJA
qcoglé(n)]=0.5aZ, cos[A(n)] . (19)
Curnan (19) moctymaer Ha BXoj IupoBoro mojocoBoro ¢uiabrpa (L[DI),
KOTOpbI oOecrieunBaer (opmupoBanue curHana (18), a 3arem curnan (19)
MEPEMHOXKAETCSI C BXOJHBIM CHUTHAJIOM Ha BTOPOM IMEPEMHOXKHUTENE CHH(pA3HOTO
ka"ana. Curnan (18), B CBOIO o4epeib, TAKKE MEPEMHOKHUTCS C BXOHBIM CUTHAJIOM
Ha BTOPOM TMEPEMHOXHUTEIHM KBaJIpaTypHOTO KaHaJa C TMOCIEAYIOIICH WHBEPCHEH

pe3yJibTata NEPEMHOXKEHUSA. Pe3ynapTaTbl 3THUX NEPEMHOKEHUN IOCTYNAOT Ha
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cymmarop Osnoka I[BOKH. Ha Beixome cymmaropa pe3yiabTaT CyMMBI OyaeT
COOTBETCTBOBAaTh CUTHAITY
Im P(n) =S, (n) =U (n)sin[2zfn + 6(n)]q cosd(n)]-U (n) cos|2zn + 6(n)Jasin[6(n)].  (20)
Kak Buano u3 (20) 3TOT cHUrHajl, C y4€TOM M3BECTHOTO TPUTOHOMETPUUYECKOTO
TOJIECTBA, COOTBETCTBYET CUTHAITY BUJIa
S.(n)=1Im P(n) =S (n) =qU(n)sin 27fn, (21)
TO €CTh, N-My OTCUETY BXOAHOTO curHana (7), HO ycTpaHeHHO! (a30Boii omrOKoi (n) .
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YK 519.2 TexHiuH1 HAyKH
TEOPUA BEPOATHOCTU B ITAPAJIOKCAX TEOPUU UT'P

Jlumoeuenko B.IO.,

cmyoeHm axyibmema KOMNbIOMepHvIX HAYK

XapvKko8cko2o HayUoOHAILHO20

YVHU8epcumema paouod1eKmpOoHUKU

2. Xapvkos, Ykpauna

3amava HAXOAWTh, COOUPATh U XPAHUTh HH(POPMAIIUIO U3 OKPYKAIOIIECH CPEeIbl

Oeper cBO€ Hayajo B INIyOOKOM IpoLUIOM. YesloBeYeCKHid MO3I BCEr/a MbITAeTCA
BOCIIPOM3BECTU PaHEE BHUJICHHYIO HMH(OpMAlMIO HAa HOBOE COOBITHE, COMOCTABUTb,
npeacKa3ath, 0a3upysiCh Ha yXe€ HE HOBBIX s Hero ¢akrtax. Haykol, kotopas
BKJIIOYAaeT B ce0s ONpeesieHue BEPOATHOCTH NIPU OMNPEICICHHOM HCXOJIe
AKCIIEPUMEHTA SIBJIIETCA TEOPHUsI BEPOSITHOCTH. DTO OTHOCUTEIBHO MOJIOAAs HaykKa,
KOTOpasl MOJy4Ynjia HUHTEHCUBHOE Pa3BUTHUE, YTO BKIIIOYAJIO B ce0s CUCTEMATHU3ALUIO
Y YTOYHEHHME BCEX paHee NOJIyUCHHbBIX 3HaHUM, B Hadase 18 Beka.

[TapannenbHO TEOpUU BEPOATHOCTH pa3BUBAIACh €IIE OJHA HAayKa - HayKa Mpo
UIPbl, WIM TOpOoCcTO Teopus urp. Teopusi Mrp — 5TO pas3aesl MaTeMaTHYECKOM
HSKOHOMUKH, M3YYalOUIM pelieHre KOH(IUKTOB MEXAY WUIPOKaMHU U BEPOSITHYIO
ONTHUMAJIBHOCTh UX cTpareruii. Kak urpy Mo»Ho paccMaTpuBaTh JHO0YIO )KU3HEHHYIO
CUTYyallMIO, IJ€ YEJIOBEK B pE3yJIbTaTe€ OIPEACIEHHbIX JCHCTBUN TepsAeT WIA
npuoOpeTaeT 4ro-1ud0. ITO MOTYT ObITh, K MPUMEPY, KaK OOBIUHBIE UTPHI, TaK U
AKOHOMUYECKas AeATEeNbHOCTh. Kaxablii HTPOK 0053aT€NbHO BIAJIEET ONPEIEIECHHBIM
HAaOOpOM cTpaTeruil, KOTOpble OH CMOXKET NpuUMeHHUTh. llepecekasch, crpareruu
HECKOJIBKHUX UTPOKOB CO3JAIOT OIMPEACIIEHHYIO CUTYalUI0, B KOTOPOM KaXKIblii UTPOK
MIOJIy4aeT OIPENENICHHbIN pe3yJbTaT, HAa3bIBAEMBIM BBIUIPHILIEM, IOJOKUTEIBHBIM
WK oTpuuaTenabHbiM. [IpyU MosABIEHUH KAKOW-TMOO CUTyallud ¢ HEOOXOJIMMOCTHIO
BbIOOpa JACUCTBUU JIg JOCTMODKEHHMS HaAWOOJBIIEro IIaHCa BBIMIPHILIA Tak
HA3bIBA€Mblil yYaCTHUK KOH(MIUKTA JODKEH YUUTHIBaTh HE TOJBKO COOCTBEHHBIM

KarmuTall M CBOH )IGP'ICTBHH, HO H BCPOATHOCTL OIPCACICHHBIX IIOCTYIIKOB
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IIPOTUBHUKOB M BBITEKAIOIIMX BO3MOXHBIX IIPOMEKYTOUHBIX U KOHEYHBIX UCXOMO0B.
B 3TOT MOMEHT B CHIly BCTYIIA€T HEMOCPEACTBEHHO TEOPHsI BEPOSITHOCTH, KOTOpas
MO3BOJIAET C TIOMOIIbIO HA0Opa pa3jMyYHBIX 3aKOHOB U (DOpMyJ BBIBECTH Hambosee
ONTUMAJIbHYIO MOCJIEI0BATENBHOCT AEUCTBUM IS MTOJIy4EeHUsI Han0oJiee BHITOAHOIO
ucxona sl «urpoka». llenpto gaHHOM pabOTHl  SABISETCA PACCMOTPEHHUE
COTIPUKOCHOBEHHE TEOPUHU BEPOSITHOCTH U TECOPUU UTP, a TAaKXKe OMHCcaTh HauOoliee
MHTEPECHBIE NTAPaJOKChI, KOTOPBHIE BO3HUKIIN B TCUEHUU PA3BUTHS 3TUX JIBYX HayK.

IMapagoke IlappoHao — mapajgoKC B TEOpPHUM WIpP, KOTOPBIA OOBIYHO
XapaKTEepU3yT KaK IPOUTPBILIHYI CTPATETHIO, KOTOpas BwIMrpeiBaeT. llapamgoxc
Ha3BaH B 4YecTb ero cosjparens, XyaHa IlappoHgo, wucnanckoro Qu3suka.
VYTBepkaeHNE MapaJoKCca BBITISIUT CIETYIOIIMM 00pa3oM:

«BosmooicHo eviucpame, ucpas noouepéoHo 8 06e 3a8e00MO NPOUSPLIUIHbIE
uepol. »

WNuasa popmynupoBka:

«/lee cmpamecuu ucpwvi, eapanmupyrowjue npoucpull USPOKy, NPUGeOym K
8bIUSPBIULY, €CTIU UX YePedo8amb 6 ONPEOeNeHHOU NOCAe008AMETbHOCTU. »

[Tapagokc 3aKkmroyaercs B CIEAYIOIIEM: MOXHO IIOCTPOUTH BBIUTPBILIHYIO
CTPATEruio, MpU YCIOBUU TOTO, YTO MBI UTPAEM B JIBE UTPhI, C 3aBEAOMO OOJIbIIEH
BEPOSATHOCTBIO NIPOUTpPHIIIA. TO €CTh, Urpast B OAHY UIpy A, B KOTOPOW KOJIMYECTBO
BEPOSATHBIX MNPOUTPHINIEH OOJbIIe YEeM BBIUIPHINIEH, BEPOATHOCTh BBIUIPATH IIO
OOIIETPUHATOMY MPABUIY CTPEMUTCA K HyJt0. Ta ke camasi CuTyalus, €CJiv MocJie
9TOM WUI'PBI MBI CAAUMCS UTPATh B HEMHOTO OTJIMYAIOLLYIOCS 110 BEPOATHOCTAM, HO 110
npuMmepy ananormunyto wurpy b. Ho eciu wuyepegoBate wurpst A u b,
Hanpumep ABBABB 1 T. 1., To 0011asi BEpOATHOCTh BBIMIPHIIA OyJeT OOJbIle
BeposiTHocTH Tipourpsiimia [1]. OcHOBHOe yciIOBHE BO3HHMKHOBEHHUS MapajioKca
[TappoHAo - cBSI3b MEXAY pe3yibTaTamu Urp A u b.

CBsI3b ABYX UI'P MOXKET OCYIIECTBIATHCS Yepe3 TEKYIIMI KanuTal urpoka. llox
KaluTajJoM MIpoKa MMeEeTCsl BBUIY HEKHMH HAaKOMUTENbHBIN (DaKTOp B 3aBUCUMOCTHU
OT UCXOJIOB UTPbI, 3TO 3HAYUT YTO YHHOE 3HAYEHUE KamuTaia AOJKHO ObITh CBSA3aHO

C Bapualue pa3BUTHS UTPBHL.
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K mpumepy, paccmoTpum 3agady. Y UTrpoKa €CTh OINpPEIEIICHHBIA KaruTall, OH
OpocaeT MOHETKY (C YCJIOBHEM BEpOSITHOTO BBIMTPHINIA | TPH HAa KaKIOM KpYry), U
OKa3bIBA€TCs Mepe]] TPeMs BO3MOXKHBIMU Pa3BUTHSIMU COOBITHS. Eciu Beimagaer «opem»
(urpa A) - TO BEpOATHOCTb BbIMIpaTh | rpH cocraBisieT 50%, eciiu magaer «pemkay» -
IIyTh K BBIMIPBIILY pa3zesercd Ha JBa. Eciau Ham octaBUIMiica KamuTall KpaTteH 3, TO
BEpOATHOCTh BhMrpbima | rpH cocraButr 10% (urpa bl); B mpoTtuBHOM ciyyae
BEPOSITHOCTh BhIMIphIIIa cTaHOBUTCS 75% (urpa b2). Ciyuvaii, rae MOHETKa BbIIIAIaeT
«pELIKOI» HMMEET OTPHULATEIBHOE OXHJIAHUE pEe3ysIbTaTa, B 3TOM M 3aKIIIOYAETCS
napanokc [lappongo. CryuaifHO BbIOMpas KaXIblii pa3 WUIpy MEXIy «OpIOM» U
«peukoi», Mbl noiayuum oxunanue pesynbrara 0,0147. Urpas moouepénHo 2 pasza
«opei, 3aTeM 2 pa3a «pemikay, noiydaeM oxuganue pesynsrara 0,0148 [2].

[Tapamokc 3akitoyaeTcss B TOM, UYTO €CJIM Mbl UTPaeM JOCTAaTOYHO OOJIbLIOE

KOJIMYCCTBO pa3 B ABC 3aBCAOMO IPOUTPBINIHBIC HUIPbI, TO HOpPHU ONPCACICHHBIX

YCJIOBHSIX KOMOMHUPOBAHMS UTP PE3YJbTAT MOXKET ObITh BBIMTPHIIIHBIM. HacTO MBI
yIyCKaeM U3 BUAY 3TH MEJIKHE OCOOEHHOCTU CBSI3M, MOTOMY YTO MbI NPHUBBIKIN
paccMaTpuBaTh TAKWE WIPHl KaK MCOBITaHUSA bEpHyIUIM, HE CBSI3aHHBIE APy C
ApyroM, U 3a0bIBaeM, YTO B HAIIeM Cly4yae KamuTal Ha KOTOPBIH Mbl HIpaem
ABJISIETCST (PAKTOPOM, JENAIOIIMM OTIEIbHbIE KOHBI CBS3aHHBIMHU JPYT C JIPYroM, a
BapUaAHThI PA3BUTHUS UTPbI — LEIbHBIM COOBITHEM.

[Tapanokc Ilapponno B Hactosiee Bpems IIHUPOKO HCIIOIBb3YETCS B TEOPUH
urp. OAHaKo 3TOT NMapajoKC MPUHOCUT Majo MOJIb3bl B OOJIBIIMHCTBE MPAKTUYECKUX
CUTyallul, HapuMep, B UHBECTUPOBAHUU B (POHIOBBINA PBIHOK, TaK Kak Mapaiokc
TpeOyeT, 4TOObI BBIUIPHIII IO MEHbLIEH Mepe B OJIHOM U3 BapUaHTOB WUIPHI 3aBUCEII
OT KallUTaJIa UTPOKA. A 3TO MPENCTABIAETCA HEBO3MOKHBIM.

IMapagokc cnsime KpacaBuubI

[Tapagokc mpencraBiser co0OMl BEpPOSTHOCTHYIO 3ajady, KOTOpas HMEET
HECKOJIBKO PA3JIMYHBIX, IIO-CBOEMY IIPAaBUJIBHBIX OTBETOB, U JAEMOHCTPUPYET, Kak
MOXXHO MAaHUITYJIMPOBaTh CTAaTUCTUKOM. BriepBble OHa NOSBWJIACh B KayeCTBE
npuMepa B CTaTbh€ IBYX CTATUCTUKOB, HO NOMYJIIPU30Ball €€ M HHHUIMUPOBAI €€

dunocodckoe oOCyKaeHue amepukanckuii punocod Agam Dmbra.
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Ucnbityemoit («Crsiiielt kpacaBulie») JenaeTcst yKojl cHOTBopHoro. bpocaercs
CUMMETpHYHas MOHeTa. B ciyyae BbinazeHus opia: e€ OyIsT, U SKCIIEPUMEHT Ha 3TOM
3aKaHuMBaeTcs. B ciayuae BbIIaJCHUs pEeLIKU: €€ OyIsT, JeNatoT BTOPOMl YKo (Iocie
Yero oHa 3a0bIBaeT O MOOYJKe) U OyAiT Ha CICAYIOIIHMM JeHb, HE Opocas MOHETHI (B
TAaKOM Ciy4yae SKCIIEpHMMEHT WIET /Ba AHs noapsa). Bes ara mpouenypa Kpacasune
M3BECTHA, OJTHAKO y He€ HeT nH(opMaInu, B Kakou eHb e€ pa30y v [3].

[IpencraBpTe ceds Ha mecte Crsmeil kpacaBuilbl. Bac pazOymwimu. Kakosa
BEPOSITHOCTh TOI'0, YTO MOHETA YIaJla PEIIKOW?

Pemenue 1:

VYuuthiBasi TO, 4TO «CHsIIas KpacaBuila» He o0JagaeT aOCOJIOTHO HUKAKON
nH(popmaruei 1mo NoBoAy SKCIEPUMEHTA, a BEPOATHOCTh BBINAACHUS OJHON CTOPOHBI
MOHETHI 72, TO MOXHO TPEINOJIOKHUTh, YTO BEPOSITHOCTh TOrO, YTO SKCIHEPUMEHT
MPOIOJDKANICS 2.

Pemenue 2:

[IpoBeném skcniepument 1000 pa3. Crsinyro kpacaBuily OyasT B cpenneM 500
pa3 ¢ opaoM u 1000 pa3 ¢ pemkoil (T.K. B clly4ae PELIKHA CISIIYI0 KpPAacaBHILY
cripammBaroT 2 pasa). [loaToMy BeposSTHOCTb pelku 2/3.

Pa36op BTOpOTO perieHus:

Y2 — 3TO BEPOSTHOCTH IPOJOJDKEHUS SKCIIEPUMEHTa IPU BCEW H3BECTHOU
Kpacasuiie nndopmariu. BeposTHOCTh pa3BuTHsi COOBITUN TakoBa: 1-il AeHb, OpEN
— V2; 1-i1 nensp, pemika — Ya; 2-i 1€Hb, perKa — 7a.

A 273 B TakOM ciydae — 3TO0 0OBEKTHUBHAS JI0JI MPOOYKIACHUHN C PEIIKOH, PU
y4€Te TOTO, UTO KaXKas peiika 1aéT qBa MpoOyKIeHUS, a KKl OpEix — OJHO.

BeiBoJ1: B 1aHHOM paboTe ObUTM pacCMOTPEHBI HEKOTOPBIE MAPAJIOKChl B 0071aCTH
TEOPUU UTP, KOTOPBIE HETIOCPEICTBEHHO KACAIOTCSl TEOPUU BEPOSITHOCTH U JOKA3bIBAIOT
NPSIMYIO B3aMMOCBSI3b 3THUX JIBYX HayK. KpoMe TOro, OHM Takke JOKa3bIBAIOT, UTO
TEOpHsI BEPOSITHOCTH MOXKET OBITh KpailHe Mojie3Ha MNpU pa3pelieHUud Pa3TnYHBIX
KOH(JIMKTOB, HampuMep, B SKOHOMHUYECKOW chepe wimm cdepe a3apTHBIX UTP IS

YBEJIMYEHHUS 1IAHCOB «HMIpOKa Ha modeay». B koHeuHOM uTOre, NaHHbIE MapajoKChI
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SBJISIIOTCS. IPKUM TPUMEPOM pEIICHUH 3ajiay, JIOTUKAa KOTOPBIX MOXET OBbITh yuTEHa B
JabHEHNIIIEM pa3BUTUHU TEOPUHU BEPOSITHOCTH, KaK HAYKH.
Jlureparypa:
1. ITapanoxc ITapponno. [Drexmponnviii pecypc]
2. URL:http://wp.wiki-wiki.ru/wp/index.php/ITapagokc_ITapponmo(mara
obpamenus: 12.12.2019)

3. IMapanokc [Mappouno. [Drekmponnsiii pecypc]

4, URL:http://www.moneypunter.com/index.php?/topic/8832-nmapamoxc-
nappon10/(nata oopamenus: 12.12.2019)

5. IMapagokc crsimeit kpacaBuiibl. [Drexkmponnsviti pecypc] URL:https://ru.wi-

Kipedia.org/wiki/ITapamokc_crsimieli kpacaBuibi(ata oopamienus: 12.12.2019)

YK 681.518.3 TexHiuHi HayKH
CUCTEMA KEPYBAHHSA COHAYHORO ITAHEJUTIO 3 KOPEKILIEIO PYXY

Jlyuyenko M.IO.

cmyoenm

B.B. Illgeoosa

K.M.H., OOYeHm

Kniouosi cnosa: cucmema xepysanusi, COHAYHA NAHENb, KYM NAOIHHA COHAYHUX

npomenis, kopexyisa pyxy, GPS mpexkep.
Ha cporognimHiii A€Hb COHSIYHI IaHENl BHUKOPUCTOBYIOTHCS B 0araTbox
rajiy3siX rocroapchKoi AisUIbHOCTI, 30KpeMa BUPOOHUYE Ta CIIIbChKE TOCTIOIaPCTRO.
Onnak edeKTHBHICTh X BUKOPUCTAaHHS 3HAYHOIO MIpOI0 OOYMOBIIOETHCS
ONTUMAJIBHICTIO X MOJIOKEHHS O COHSYHOTO BUIPOMiHIOBaHHSA. HaBiTh B moxmypi
HI OIITUMI3AllsA IIOJIOKEHHS COHSYHOI MaHe]l IO BITHOIIEHHIO 0 HaWOUIBII
IHTEHCHUBHOT'O BUIIPOMIHIOBAHHS JI03BOJISIE 3HAYHO MIJBUIIUTH €HEProePEeKTUBHICTh

TaKOl yCTaHOBKH.
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http://wp.wiki-wiki.ru/wp/index.php/Парадокс_Паррондо

ToMy Ha CBHOrOJHIIIHI JI€Hb PO3POOJSIOTECS CHUCTEMH 3 aBTOMATHYHOIO
3MIHOIO MOJIOKEHHSI COHAYHOT MaHesi B IPOJOBXK CBITJIIOBOTO JHS TaKUM YHMHOM, IO
COHSIYHA TTaHEeNIb 00EPTAETHCS BIAMOBIIHO PyXy COHIIS.

OTxe Ha ChbOT'0JIHI BUKOPUCTOBYIOTh TPU BUU COHSIUHUX MAHEJCH:

e 3BHYAiiHI CTATUYHI COHSIYHI AaHEII,

® pyXOMi COHSYHI MaHell, K1 BU3HAYAI0Th KyT Haxwmi1y 3a qonomoroo GPS tpekepa
Ta

® pPYXOMI COHAYHI MaHeNl, SKi BU3HAYAIOTh KYT HaXWJIy 3a JOMOMOIOI0 YOTHUPHOX
(bOTOCIIEMEHTIB.

Henounik cTaTUMHUX PyXOMHX MaHEJEH B TOMY, 10 BOHH CIIPUHMAIOTh 3aHAITO
MaJHil BiJICOTOK COHsSYHOI eHeprii. Hemonik pyxomux maneneir 3 GPS Tpekepom B
TOMY, IO HE3aJIeKHO BiJ MOTOJHUX YMOB, MaHedl BCe OJHO OyIayTh pyXaTHcs 3a
HampsiMKOM coHlig. [Ipu 1mpomy He OyIayTh BpaxoOBYBAaTHCh TIHBOBI OCOOJIMBOCTI
nanamadTy, MOXIMBI HemepeadadyBaHi 00’ €KTH 3aTeéMHEHHsS Tomo. Hemomik
MaHesel 3 KEpyBaHHIM Ha OCHOBI iH(popMallii BiJ (POTOETEMEHTIB B TOMY, LIO MMaHE1
MOXXYTh 3MIHIOBaTH CBIM KyT Haxwiy a0 OyIb-gakoro mkepena cBiTiy. ToOTo, B
OCTaHHbOMY BapiaHTI € HeOe3leKka XUOHOTO CIpalfOBaHHS MaHeJIed Ha BUIMAJKOBE
IHTEHCHBHE J[)KEPEJIO OCBITICHHSI.

B nam yac anbTepHaTMBHA €HEPreTHKa BHUMAarae ONTHUMI3allii KOe(iIlie€HTIB
KOPHUCHOI [li COHSYHMX TaHesel 31 30UIbLIEHHAM BIJICOTKY CHPUUHSITHX COHSYHHMX
npoMeHiB. ToMmy 3amporioHoBaHa B myOuikaiii cUCTeMa € CHUCTEMOIO KEpyBaHHS 3
iHOpMAIIHHO-BUMIPIOBAILBHUM ~ KaHAJOM, SKUX 3a0e3leuye  I1HTENEeKTyallbHe
OTpaIlfOBaHHs JOCHiAHOI 1H(pOpMaIlli, OTpUMaHOT Ha OCHOBI ()OTOEJEMEHTIB Ta ii
KOpEryBaHHS 13 BUKOPUCTAaHHSAM 0a3u 1aHUX 11010 T0O0BOTO pyXy COHLIS.

CTpyKTypHa cXema 3alporOHOBAHOI CHCTEMHU KEPYBaHHS COHSYHOIO MaHEITIo
3 KOPEKIII€I0 pyXy HaBeaeHa Ha pUCYHKY 1, ne ®E — ne dhotoenementu, [1x - miBHIY,
IIn - miBaens, 3x - 3axig, Cx - cxig, BM -BumiproBanbamii kanain, MK -
MmikpokoHTpodep, LAII - undpo-ananorosuii nepersoproBay.

O06’€eKTOM IOCIIPKEHHS € COHSYHE BUMPOMiHIOBaHHA. COHSYHE BUTIPOMIHIOBaH-

HSl CIIPUMMAETHCS HOTUPMA (POTOENIEMEHTaMU PO3TAIIOBAHUMHU Ha COHSIUHIMN MaHEN.
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dOoTOCNIEMEHTH CIIPUHMAIOTh OCBITJICHICTh (B JIIOKCAX), IO MEPETBOPIOETHCS
Ha €JEKTPUYHHUM CUTHAJ Ta MO YOTUPHOM aHAJIOTIYHUM BHUMIPIOBAJIHLHUM KaHaJaMm
MepeaacThcsl Ha BXiJ MIKpOKOHTpoJiepa. Bubip came 4oTtuphox ¢HOTOEIEMEHTIB
0OyMOBJICHHI HEOOXIAHICTIO O0OepTaHHS TMaHedl B JBOX IMEPICHANKYISAPHUX
TOPU30HTAIBHUX IUIONIMHAX, IO 3HAYHO MiJABHUIINYE aTaNTUBHICTh TAaKOi MAaHEIN 0
JHKeperia OCBITJICHHS.

MikpokoHTpoOJIep 3AIMCHIOE ompalfoBaHHs i1HQopMaiii Big YOTHPHOX
¢doToeneMeHTiB 3 TUM, IO O MPUMHATA PIMICHHS, IIOAO0 HEOOXITHOCTI HaXWITy
COHSIYHOI IMaHEeJl MO JABOX MOXJIMBUX HampsiMkax. KpiM Toro, B MiKpOKOHTpOJEpi
«TpOMIHTaY 1H(POPMAIIis HIOJI0 «IJACATBLHOTO» PyXy IMaHell 3a yMOB a0COJIIOTHOI
BIJICYTHOCTI TMEPENIKO] Ta 3aTIHIOBAHHS IMAHEN1 Yy BIAMOBIIHOCTI 3 JOOOBUM PYyXOM
conts. Lls iHQoOpMallis BUKOPUCTOBYETHCS JJIsl KOPEKIi pillleHb, 10 MPUNMAIOTHCS
Ha OCHOBI BUMIpIOBaJbHOI 1H(OpMalii, oTpumaHoi Bix (¢oToeneMeHTiB. Takum
YUHOM, YHEMOXKJIUBITIOEThCSI XWOHE pearyBaHHS Ha IHTCHCHBHE BHUIIPOMIHIOBAHHS
BUIIAJIKOBUX JKepen cBiTia. [lpuitHsare pimeHHs dopmye mubpoBH CUTHAN, IO
MEPETBOPIOETHCS 3a JOMOMOTOI0 IHU(PPO-aHATOTOBOTO MEPETBOPIOBAYA 1 CIIPUUIHHSIE

PYyX aKTyaTopaMu, 110 3A1MCHIOIOTh HAXWJI COHSYHOT TTaHel.

ba3a 3HaHe 3 anpiopHOIO
iHgopMaLio npo xyt
NAZIMHA COHAMHOIO
NPOMIHHA
COHAYHA NaHensb BM M @
] O
CoxAure - [ BM s > uAn
BUNPOMIHIOBAHHR |, OF OF MK
(OCBITNEBHHICTB) G 'M> C>
l AxTyatop [Mu-Ne I BM Cx : {}
Akryatop 3x-Ox

Kepytouni Bnaue
ﬁ 3 | Ha aKkTyatopu

Puc. 1 — CtpykTypHa cxeMa CUCTEMHU KepyBaHHS COHSYHOI IMaHeN 3 KOPEKIIE PyXy
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3anponoHOBaHa HaMHU CUCTEMa IMpAIlO€ 32 MPUHIIMIIOM CHUCTEMH 3 YOTHpMa
doToeneMeHTaMl 3 KOpETyBaHHA KYyTy Haxuily IaHell BiIHOCHO CTaTUCTHUYHHUX
nanux 3 GPS Tpekepa, mo Biapi3HAE ii BiT ICHYIOUNX aHAJIOTIB.

3aBISIKU IIbOMY Ha aKTyaTOPHU MOJAETHCS CUTHAJL, 110 JTIO3BOJISIE HAXWIISITH MaHENb
mig HaiOUbIl edekTUBHUM KyToM. HaBenena cuctemMa J03BONISIE aKyMYJIOBaTH
MaKCUMaJIbHY KUIBKICTh CHEpPTii, BPaxOBYIOYH 3 OJHO OOKY TMOTOJHI OCOOJHMBOCTI
(3aXMapeHiCTh) 1 B TOM e Yac OyTH 1HBapIaHTHOIO JI0 BUIIAJKOBHUX JIKEPEJI OCBITIICHHS,
HE TOB’3aHUX 3 OCHOBHUM JKEPENIOM (COHSUHUM BUIIPOMIHIOBAHHSIM).

Jliteparypa:

1. Aunpiit Kamkapos «Bitporeneparopu, coHsuHi OaTapei Ta 1HIII KOPHUCHI
KOHCTPYKIIID».

2. BacunnseB A.M., Jlanacman A.I1. «HamiBripoBigHUKOBI (POTOIIEPETBOPIOBAYI.

3. Poy3 A. «OcHoBH Teopii (OTOMPOBITHOCTI».

YK 658:512.011: 681.326: 519.713 TexHiuHI HAYKH
MOJIEJII I TEXHOJIOI'TI KIFEPCOLIIAJIBHOI'O KOMIT'IOTUHI'Y

Maczac LII., Mizans /I.B.,
mazicmpanmu Kkageopu agmomamusayii
NPOEeKMYBaHHs 0OUUCTIOBANbHOI MEXHIKU

Yymauenko C.B.

0-p mexH. HayK, npoghecop,

3a8i0ysay Kageopu asmomamusayii npoexmy8aHHs.

00UUCTIIOBATILHOI MEXHIKU, HAYKOBUL KePIGHUK

XapkiecbKuii HAYIOHATLHUL

VHI8epcumem paodioeieKmpoHiKu

m. Xapxie, Yrpaina

[TutanHs, MOB'sI3aH1 31 CTBOPEHHSIM KOMIIOHEHTIB apXITEKTypH Ki0ep(]izuuHOro

COLIIAJILHOTO KOMIT'IOTUHTY Ha OCHOBI CHHTE3y JOTIYHHMX CXEM, pO3Mi3HaBaHHS
TEKCTOBUX (DparMeHTIB € axmyanbHumu y 3B 3Ky 3 HEOOXIJTHICTIO aKTIHOATOPHOTO

YIPaBJIiHHS COI[IYMOM Ta NPUHHATTS KOHCTPYKTHBHHX pirieHsb [1 — 3].
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Merta nocaimkeHHss — po3poOKa apXiTeKTyp Kidep(]i3uuHOro KOMIT'FOTUHTY Ha
OCHOBI JIOTTYHMX MOJEJIEH 1 METOJIB aHaji3y BEIUMKHX JIaHUX IS ITU(POBOIO
YOPaBIIiHHS COLIATTEHUMU MPOIIECAMH.

3amaul JOCHIKEHHSI OPIEHTOBAHI HAa PO3BUTOK Ta YJOCKOHAJIECHHS MOJEJIEH,
METOJIIB, TEXHOJOTIH 1 apxXiTeKTyp KibepcoliaabHOTO KOMM'IOTHHTY  JJis
MOJIETIIOBaHHS, MOHITOPUHTY 1 yIIPaBIiHHS COLIaIbHIUMH MPOLIECAMHU.

OO0'ext mocmipkeHHs — KiOepcolliaabHl MPOIECH Ha OCHOBI CHHTE3Y JIOTTUHHUX
CXEM JIJIsl OTIHICY €TaJIOHIB TIOBEIIHKY JIFOAMHH.

[IpeameT mociiKEHHsI — JOT1YHI CTPYKTYpPU OMHCY COILIAJIbHUX MPOIECIB IS
CUHTE3Y apXITeKTYpH Ki0ep(h13MIHOTO0 KOMITIOTHHTY.

Jns JOCSTHEHHS TOCTaBJICHOI METHM HEOOXIJIHO BHPIIIUTH Takl 3ajadi:
IIpOaHaTI3yBaTH CydYacHI TEXHOJIOTIYHI TEHJEHIII, TMOB’s3aHl 3 KiOepcoIliaJbHUM
KOMIT FOTUHI'OM, Ha OCHOBI IM(POBUX I1HHOBAIIW; MPOAHANI3yBaTH OCOOIMBOCTI
MOOYyJJOBH CUCTEMHU KiOEpCOI1adbHOrO KOMIT'FOTHHIY; PO3IIMPUTH MOJAEINI, METO/IH,
apXITeKTypu MOOYAOBH CUCTEMH KiOEp(i3UYHOTO KOMI'FOTUHTY Ha OCHOBI JIOTTYHHX
MOJIeJIel COIllaJbHUX MPOIIECIB Ta KOMIT IOTUHTY PO3Ii3HABAHHS.

JloriuHi KyOITHI CTPYKTYpH CIIPSIMOBaH1 Ha po3Mi3HaBaHHS BepOaTbHHUX TIOBIIOM-
JIeHb, SIK1 HAAXOATh Ha BX1 Komm'toTepa [4]. ITomyk MokKHA pO3MIaaTy K BUJ KOMIT'-
IOTUHTY, TIPU3HAYCHUN JJIs1 BA3HAYEHHS YU PO3Mi3HAaBaHHSA MOAIOHOCTI/BIAMIHHOCTI MiXK
nporiecamu abo sBUIAMH. SIK pe3ysbTaT MOJICIIOBAHHSA BXIJIHOTO TMOTOKY BEJTHKHX
JTAHUX BUKOHYETbCA (DOpMyBaHHs OlHAPHUX 3HAUEHb MEepeBar 0COOMCTOCTI y KyOITHOMY
KOPTEX1 OKPEMOTO JIOTTYHOTO €JIEMEHTA, 1110 BIJIOBIJIa€ TIEBHOMY THapamMeTpy. Takum
YHUHOM PEai3ylOThCs aBTOMATUYHO KyOITHI BEKTOpHI MIA0JIOHH JIJISl ONKCY TOBEIIHKH
moAUHA. MeToJ1 MOIIyKy MpHU IbOMY BUKOPUCTOBY€E OIHApHI BJIACTUBOCTI CYCHUIBHOTO
Ta TPUBATHOTO, TOMIOHOCTI Ta BIIMIHHOCTI JUIsS 3aCTOCYBaHHS OIHApHHMX amapariB —
IHTErpyBaHHs 1 AUQEPEHIIIFOBaHHS, TECTYBaHHS 1 JA1arHOCTYBaHHS, MHOKEHHS 1 pO3I0-
JIUTy, KOH'FOHKIIIT 1 JIU3'FOHKITI1. MeTpuKa po3risiiacThes SIK CIIOCiO BU3HAYCHHS BIICTaH1

MIDK CXOKICTIO Ta BIIIMIHHOCTSIMH.

39



Komn'toTuHT po3Ii3HaBaHHSI BU3HAYAETHCS K MOIIYK BijcTaHi (MOAIOHOCTI Ta
BIJIMIHHOCT1) MDXK TporiecaMu abo sBuiiamMu. [1ogi0HICTh pO3TISIAETHCS SIK CTYIIHb
CHUIBHOCTI a00 MEepEeTHHY.

binapHicTh € BIIaCTHBICTh 1 METpPUKA PO3PIZHEHHS BCIX MPOLECIB 1 SBUII.
HacminkoMm 3actocyBanHs OIHApHOCTI A0 BJIAcTHBOCTI po3pisHeHHA D € iioro
anbTepHATHBA a0O0 JOMOBHEHHS, CXOXICTh S, IO MOXE OYTH BH3HAYECHO TpHU
3amanomy yHiBepcymi: S = U \ D. XapakrtepucTu4yHe piBHSHHS PO3Ii3HABaHHS B
camiii KoMIakTHii (popmi Mae Takuit Burisin: S@GD=aub.

Tabmuyamii aHa3 BU3HAYEHHS IOIOHOCTI TEKCTOBHUX (DPAarMeHTIB JI03BOJISE
ICTOTHO TOJIMIIUTH SKICTh PO3Mi3HABAaHHS HAa OCHOBI BHUMIPIOBaHHS BIJICTAHEH MIiX
HUMH. Voro moeramna peanizamis nepentadae:1) TeopeTHKO-MHOXHHHY B3a€MOIIFO
TEKCTOBUX (DparMeHTIB Ha OCHOBI TEOPETUKO-MHOKHHHUX OTEpalliif, BKIIOYAIOYU
MEPETUH TEKCTOBUX EJIEMEHTIB 3a 3a/IaHOI0 METPUKOI0. 2) [HTerpaibHy KOHKATCHAIII0
CIIIB 3 METOI BU3HAYEHHS CTYIIHS MOMIOHOCTI TekcToBUX (parMeHTiB. 3) CTpyKTy-
pU3AIlI0 TEKCTy 3a PIBHSAMHU: TEKCTOBI (PparMeHTH 1 WOro €JIEeMEHTH, SKUMH MOXYTh
OyTH MPOIO3Ullii, CJIOBA, JITEPHU, NMPHU 1ILOMY MEPECTAHOBKA TEKCTOBUX KOMIIOHEHTIB HE
MOBMHHA BIUTMBATH HAa OLIHKY MOMIOHOCTI. 4) OLIHKY IEPEeTUHY TEKCTOBUX (DparMeHTIB
SIK MHOYKHMH 3a 3aJaHUMH 3ac00aMU OI10HOCTI.

CykymnHICTh TapaMeTpiB COLIAJIBHOIO Tpoliecy ToB'A3aHa 3 OOpPOOKOI0
BEJMKHUX JIaHUX Ta CHOpPSIMOBaHa Ha OTPUMAHHS KIIOYOBUX CJIB, MaKCHUMaJIbHO
BIJIJTaJICHUX OJMH BiJl OJJHOTO 32 KOJIOBOIO BIJICTAHHIO K 32 METPHUKOIO.

Ha ocHOBI cHHTE3y JIOTIYHHMX CXEM JJISI MOJICTIOBAHHS COIIAJIbHUX ITPOIIECIB
MOXHa TIPOMOHYBAaTH TOYHI pIIIEHHS, 3aTpedyBaHl y BaXJIMBUX cdepax
KUTTENSUTBHOCTI CYCIIJIBLCTBA, @ TAKOXK MPOTHO3YBATH MOBEAIHKY COLIAIbHUX TPYII
a00 OKpEeMHUX 0COOMCTOCTEH.

Ha ocHOBI MaTpuuHuX CTPYKTYyp JaHHUX 3alpONOHOBAHO TAOIMYHUI aHami3
BU3HAYCHHS TMOMIOHOCTI TEKCTOBUX (PPAarMeHTIB, METa SKOTO TOJIATAaE B ICTOTHOMY
MIOJIITIIIICHH] SIKOCTI PO3Mi3HABAaHHS TEKCTOBUX (DparMeHTIB HA OCHOBI BHUMIPIOBaHHS
BIZICTaHE MK HUMU; TEOPETUYHI €JIEMEHTH KOMITFOTUHTY pO3Mi3HABaHHS JUIsl MOMIYKY,

BU3HAYCHHS YM PO3Mi3HABAHHS MMOII0HOCTI 200 BIIMIHHOCTI MIXK MPOIIECaMH.
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HaykoBa HOBM3Ha BU3HAYAETHCS YJIOCKOHAJIEHHIM K10ep(hi3nyHOT KOMII'FOTHH-
roBO1 apXITeKTypHu [4] Ha OCHOBI 3aMpPONOHOBAHMUX IIJIXOMIB I0JI0 KOMI'FOTHHTY
po3Mi3HaBaHHs MOAI0HOCTI a00 BIAMIHHOCTI MIX MpoliecaMu ado SABHUILAMHU, 30KpeMa,
TEKCTOBUMU (bpaFMeHTaMI/I, JJIA MOHiTOpI/IHI‘y BCJIMKUX JaHUX Ta MOACIHOBAHHIA 1
aKTIOATOPHOTO YIIPABIIIHHA COIIAIbHUMU TPYTIaMH 1 IPOIIECaMH.
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TexHi4HI HAYKH

ITPUKJIAZLI BUKOPUCTAHHA IHTEPAKTUBHUX EJIEKTPOHHUX
IUTAKATIB Y BULLIX TEXHIUYHNX HABYAJIbHUX 3AKJTAZJAX

Mamyma Mapuna Cepciiena,

K.M.H.,CM. 8UKIA0AY

Hayionanvnui mexniunuu ynisepcumem Yxpainu

«Kuiscokuii nonimexniunuu incmumym

imeni Izops CikopcvKko2o»

m. Kuis, YVrpaina

MacmtabHe pO3MOBCIOKEHHSI KOMITIOTEPHOI TEXHIKM W TIOB'A3aHUX 3 HEIO

iHbOpMAIIIMHUX 1 TEICKOMYHIKAI[IMHUX TEXHOJOTIM MOPOKY€E HOBI HANPSIMKH
1HbopMaTH3aLlii JISUTBHOCTI JIOAUHU MPAKTUYHO B OyAb-sIKiii chepi CyCIUTBHOTO KHUTTSI.

Od4eBuAHO, IO OCBITA HE € BHUKIIOUCHHSAM. 3a OCTaHHI JBAAATh-TPUALSATH POKIB
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KOMIT'FOTEPH, BIATOBIIHI TEXHOJIOTII i1 3aCO0M HaBUaHHS MIITHO YBIHMIILIM /IO BCIX BHIIB
HaBYAJIBHUX 3aKJIA/IB.

CydJacHOro BHKJIaJa4ya BUIIOTO HABYAJIHLHOTO 3aKJIaTy HEMOXKJIHMBO YSIBUTH 0€3
BOJIOJIIHHSI TEXHOJIOTISIMH ¥ 3ac00aMH, MOB'SI3aHUMU 3 KOMITIOTEPHOIO TEXHIKOIO.

HoBi MeTomonoriuyxi miaxoaud MOTPIOHO 3acCTOCOBYBaTH Ha BCIX PIBHIX
HABYAJILHOTO MPOLIECY BUKIAJadyaMu HCTYJEHTaMH SK CAMOCTIIHO, Tak 1 B Mpoleci
IIPOBEJICHHS AyUTOPHUX 3aHAThH 3 METOIO IMiJIBUILIEHHS SIKOCT1 OCBITH [1].

B ymoBax indopmaTuzaiii cycniibCTBaHEOOX1THO AOMOBHIOBATH HAaBYAJIbHUN
IPOLEC CYYaCHUMHU €JIEKTPOHHUMH pecypcamu.

B cydacHux yMmoBax OJHMM 3 HaWBaXJIMBIIIUX UYWHHUKIB pedopMyBaHHS
OCBITHBOI TalTy31 CTa€ aKTUBHE BUKOPHUCTAHHS €JIEKTPOHHUX OCBITHIX pecypciB (EOP)
Ta 1HIIUX MYJIbTUMEIIMHUX 1HTEPAKTUBHUX OCBITHIX TEXHOJOT1M IS BUKJIAJAHHS
PI3HMX HAaBYAJIbHUX JMCUMUILIIH Y BUIIMX HaBYAJIbHUX 3aKiagax [2, 3].

[Tepur HiX mepeiTu 710 ocobauBocTel 3actocyBanHss EOP HOBOro mokoJiiHHS B
poOOTI BUKIJIaJlaya CJiJi BIAMITUTH, IO AI1AJIOT Iejarora 31 CTyJE€HTOM BiOyBaeTbCs
3a JONOMOIOK KOMI'IOTEepa, SKHM BHUCTYNA€e B POJII KOMIIOHEHTY HaBYaHHS,
1HIUBITyJIBHOTO JIJIs1 KO)KHOTO CTY/ICHTA.

KpiM ToOro, po3mmupeHHs MOXJIMBOCTEH I1HAMBIAyami3alli HaBYaJIbHOTO
MpoIIeCy, siKe 3a0€3IMeUyeThCS 3aCTOCYBAHHIM KOMIT'IOTEpa B HaBYAIbHIN A1SIbHOCTI,
7103BOJIsIE TOOYAyBaTH B MaCHB1 HAOYHHUX 3HAHB 1HAUBIAYaJbHY OCBITHIO TPAEKTOPIIO
CTYJIEHTa 1 aBTOPChKUI HaBYAJIbHUM Kypc nenarora [4].

OpnauM 3 Hatie(DeKTHBHIMIMX BUAIB €JICKTPOHHUX OCBITHIX PECYPCIB 3 €IEKTPOH-
HUA MIAPYYHMK, ajle >KOJHOTO 3aHATTA B Cy4YaCHMX YMOBaxX BHUKJIaJau HE MOXeE
npoBecTd 0€3 BUKOPUCTAHHSA IHTEPAKTHBHUX IUIaKaTiB. CIIOBO <«IHTEPAKTUBHUI
MIPUHIILIIO JIO HAC BiJ aHITIMCHKOTO CII0BAKB3AEMOIISTI.

[HTEepakTUBHUI TIAKAT — HABYAJIBHUM TUIAKAT 3 IHTEPAKTUBHOK HABITALIEO,IKA
JI03BOJISIE BiAOOpaxatu HeoOX1AHY iH(opmalito: rpadiky, TEKCT, 3ByK. Y TOPIBHSHHI 31
3BUYAHMMU a00 EJIEKTPOHHUMH IUIaKaTaMH I1HTEPAKTHBHI EJIEKTPOHHITUIAKATH €

CydacHUM OaraTo(pyHKIIIOHAJIbHUM 1HCTPYMEHTOM HaBYAHHSI 1 HAAAIOTHOLTBIIIE MOKIIHU-
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BOCTEH ISl OpraHi3ailii HaBYaJbHOTO TPOIeCy. [HTepakTHBHI TUIAKATUB TEPIIy Yepry
HpU3HAYCHI U1 BAKOPHCTOBYBAHHS Y IMPOILICCI BUBYEHHS HOBOIro MaTepiany [5, 6, 7].

PosrnsneMo iHTepakTUBHUM M1akaT «CTaH Mosspu3aliii CBITIIOBOT XBHJII MICTsS
poXopKeHHs uepe3 (pa3zoBy miuactuny» [8] (puc. 1, puc. 2).

CTAH HOJSIPH3ALUT CBITJIOBOT CTAH NOJSAPHIALUT CBITJOBOT
XBHH TNCJ NNPOXOMUKEHHS XBHUI HHCJU HPOXOURKEHHS
YEPES KPHCOCTAJIIYHY HJIACTHHY YEPES KPHCTAJIYHY ILNVIACTHHY

e . , : : ©
. N, 4 N 4 NS4 N 45 .
4 $ % ¥ 4

Puc. 1. 300paxeHHs iIHTEPaKTUBHOIO IJJaKaTa Ha MTOYaTKy Ta y MPOIeCi
poOOTH.

Ha muakati mokaszaHo cTaH MoJIsIpH3aliii CBITJIOBOI XBHJII IICIIS MPOXOKCHHS
yepe3 ¢a3zoByriacTUHKY. Pi3HuISI XoIy BKaszaHa B YacTKaxX JIOBXKUHU XBHII
(3arpumka (asu B 27/A pa3u MEPEBUILYE 11 3HAYCHHS), a BJIACHUU BEKTOP
HANWOUIBIIOT IBUKOCTI MMO3HAYEHO MOJIBIMHOIO CTPIIKOI0. Y BCIX BUMAAKaX MMajlaloue
CBITJIO JIHIWHO-TIOJSIPU30BaHE, IUIONIMHA TMOJSpU3allli SKOro ckianae Kyt 45
IpajyciB 3 BIACHUM BEKTOPOM HaHOUIbIIOI IIBUIKOCTI.

OmnumiemMo, B 4OMy TOJISITa€ IHTEPAKTUBHICTH IAHOTO TIJIaKaTa.

Konu BigKpuBaeMo IUIakaT, TO OTPUMYEMO 3BUYANHHUI €IEKTPOHHUM IUIaKaT
(puc. 1). Moro Mo)Ha OTpHMATH i3 3BUYAHHOIO TIaKaTa (Ha NANepoBHX HOCIfAX)
IUIAXOM CKaHyBaHHS a0o0 ¢ororpadyBaHHs. [HTEpaKTUBHUN IJIaKaT BIAPI3HAETHCA
Bl 3BUYAWHOrO €JICKTPOHHOTO IIJlakaTa CTBOPEHHSAM Kpaigoi B3aeMoOAil 3i
cTyieHToM.OCcOoONMUBICTIO  IHTEPAKTUBHOTO TUIaKaTa € HaJaHHS MOKIJIMBOCTI

3aKpUBATH Ta BIJKPUBATHU BIANOBIIHI PUCYHKH ¥ 3amucu (puc. 1, puc. 2).
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CUrAH HOUMPHIALUT CBITA0OBOT CTrAall HOUMAPHIALUT CBIT1OBOT
NBHI THCUHA (TPOXOUREHHS NBHIH IO HNPOXOUUKEHESE

HEPES KPHCOCUAJIIMHY TIUIACTHRHY UEPES KPHCOTUAJIMHY TLIACTHINY
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Puc. 2. 300paxeHHs IHTEpaKTUBHOTO IJIaKaTa y MPOoIeci poOOTH.

3a IONOMOrol KHOIIOK YEPBOHOIO KOJIbOPY BHKJIaJad4 Ma€ MOXKIHUBICTh
3aKpUTHU BCl 3amucu okpeMoro psgy. Insxom HaTucKaHHS Ha TeOMETpUYHi Qirypu,
1[0 3aKPUBAIOTh CTaH MOJISIPU3ALll XBUJIl MHICHIS MPOXOIKEHHS (Pa30BO1 IJIACTUHKH,
MOKHA TMEPErVIIHYTH KOXEH pe3yJbTaT. 3a JAOMOMOIOI0 KHOIOK 3€JIEHOIO KOJIbOpY
MOKHa OJIHOYAaCHO BIAKPUTHU 3allMCHU TOTO YW I1HIIOro psAy.lHTepakTUBHICTH
JI03BOJIsSI€ KEPYBAaTH HaJIaHHIM TEBHOI 1HPopmarlii. Tak 3a 10moMoror miakaty (puc.
4) MO’KHA JIETKO MEPEBIPUTU 3HAHHS CTYJICHTIB MIPO IIMPOKO PO3MOBCIOKEH] (Pa30Bi
IUTACTUHKH, @ CAM€: YBEPTh-XBUJIbOBY, HAIlIBXBUJILOBY Ta XBUJIBOBY.

[HTEpaKTUBHICTH € OJIHIEIO 3 HAWBAXIIMBILIUX NIEPEBAr IHTEPAKTUBHUX EIEKTPOH-
HUX TUIAKaTiB Y TIOPIBHSAHHI 3 IHITMMHU JEMOHCTPAIIHTHUMH 3aCO0aMUHABYAHHS.

Ha nanuii yac CTBOPEHO 1 CTBOPIOETHCS BEJIMKA KIJIBKICTh PI3HUX HABYAIBHUX
€ICKTPOHHUX BUIaHb. OCKIIBKH OJHIEI0 3 HAWBAXKIUBIIMIMX TEHICHIIIM CHOT'OIHIII-
HBOT OCBITM € 30UIBIICHHS YaCTKH CaMOCTIHHOI pOOOTH CTyACHTIB—IHTEPaKTHUBHI
€JIEKTPOHHI IJIAKATH MOKJIMKAHI CIPUATH PO3B A3aHHIO L1€1 TPOOIEMHU.
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VYK 331 TexniuHi HayKH

OOPMYBAHHA EPTOHOMIYHMX 3HAHb HA YPOKAX TPYIOBOI'O
HABYAHHS TA TEXHOJIOI'T!

Menvnux O.B.

cmyOoeHm axyivmeny YnpaeiinHs,

AOMIHICMPYBAHHA MA IHPOPMAYIHOT JisnbHOCTE

I3mainscokuil oeporcasuuil

2YMAaHimapHull yHieepcumem

M. I3main, Ykpaina

EpronomMika 1e JuCLMIUIIHA, $Ka KOMIUIEKCHO BHBYA€ aHTPOIIOJIOTIYHI,

OloximMiuHl, TCHXO0(I310JOrIYHI 1 IICHMXOJOTIYHI AaCHEKTH B3a€EMOJII JIFOAUHU 3
TEXHIYHUMH 3aco0amMu, MPEAMETOM MiSUTBHOCTI 1 HABKOJIMIIHBOTO CEPEIOBHUIIEM 3
METOI0 HaJaHHS CHUCTeMi "JIoJuHa-MalllMHa-CEPEIOBUINe" TaKUX BIACTUBOCTEH, SKi
3a0e3neuyoTh HaWOLIBI epeKkTuBHE i1 (PYHKI[IOHYBaHHS 3a yYMOBH 30€pe:KEHHS

3I0POB'Sl Ta PO3BUTKY OCOOMCTOCTI.
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B epronomizaiiii HaB4YajIbHOTO IMpoIleCcy BOAYalOTh MOMIIMBICTH peaizaiii
HOBOTO MIAXOAY JO BJIOCKOHAJEHHS OCBITHBOI rany3i. [0JIOBHUM 3aBIaHHSIM
MeAaroriyHoi eproHOMIKM € CTBOPEHHS TaKMX YMOB HAaBUYaJIbHOIO TPOIECY Ta
MaTepiaibHOro  3a0€3IMeuUeHHs, SKI COpusiid O po3ymMoBoMy, (I3UYHOMY,
MOPaJIbHOMY,IICUXOJIOTITYHOMY PO3BHUTKY YUHIB Ta 3a0€3MeUeHHsI BUCOKONpOdeciiiny,
TBOPYY JISIIbHICTH BUUTEIS.

[IpobGnemaTuka meAaroriyHoi eproHOMIKM y MpoIlieci TPYJOBOTO HaBUaHHS Ta
TEXHOJIOTI MaKCHMaJlbHO HaOmwkae ii g0 BUpOOHWUYOi eproHomiku. I[li ramysi
BUPIIIYIOTh ~ HU3KY  TOTOXHUX  MHWTaHb:  OpraHizamiro  pobodoro  Mici,
XapaKTEPUCTUKY CIELOAATY, OCBITJICHHSA, BIUIMB IIyMy, BiOparlis, MiKpOKJIiMary,
KOJIbOPOBOTO Ta JUJAKTHYHOTO O(GOPMIIEHHS MANCTEpHI YYHIB, JOCHIIKEHHS
pobouoi 1o3u, poOOYOi 30HM, TPYAOBUX NPHUIOMIB, YMOB MPHUCTOCYBAaHHS,
oOJagHaHHS Ta IHCTPYMEHTIB 10 KOHKPETHUX BUAIB AlSUIBHOCTI YUHiB [1, c.14].

Ha moto aymKy nociijikeHHsi 00'€KTIB Ipalll Y4YHIB 3 IMO3HIII €prOHOMIKH €
JIOCUTh aKTyaJlbHUM 3aBJIaHHSIM II€JIaroriyHOi eproHoMiku. EproHomivyna oIiHKa
00'eKTIB Mpaui Ja€ 3MOry MaKCUMAJIbHO HAOIU3UTHU PE3yIbTaTH TPYAOBOI AisUIBHOCTI
YYHIB JI0 TXHIX MCUXO0(13UUHUX, CHEPTETUIHUX, 1HUBITyaTbHIUX OCOOIUBOCTEM.

Takox € aKkTyaJbHI YUHHUKH 1110 MAalOTh €PrOHOMIYHY CIIPSIMOBAHICTh, TOOTO
TaKHX, IO 3aMo0IraloTh CTOMIIFOBAHOCTI YUHIB 1 3a0€3M€4yI0Th HAJICKHI YMOBH JJIs
BHUCOKOITPOIyKTUBHOI HABYAJIbHOI Ta TPYAOBOI MISUIBHOCTI YYHIB, BUIUISIOTH TaKi:
opraHizaiiHi(pamioHaJibHE TIOEIHAHHS BCIX €JIIEMEHTIB poOodYoro Micusg Ta
BUKOPUCTAHHS MallWH, MPUCTPOIB ONTUMAIBHUN PO3MOILT Tpalll, peKUM Tpail Ta
BIJIMOYMHKY, CBO€YacHE 3a0e3neueHHs poO0ovoro Miciisi BCIM HEOOXITHUM TOIIO);
TEXHOJOTTUHICTH( palioHajgbHa MMOCJI1JOBHICTE BUKOPUCTAHHSA 3aBJlaHb,
BUKOPUCTAHHS MPUCTPOIB, K1 3HIKYIOTh BUTpPATH €HEPTii, 3MiHa PYYHHX MPOIIECIB
MEXaHI30BaHUMHM); TPYAOBI(PUTMIYHI Yy TMipalll, MaKcUMajlbHa EKOHOMISl PYyXIB,
NpaBWJIbHE BUKOPUCTAHHS TMPUHOMIB, YHHUKHEHHS HE3PYYHOTO TIOJIOKEHHS 1 dYac
po0OTH); caHITapHO-TIri€HIYHI( HASABHICTH €EMKOCTI JUIsl 300py CMITTS Ha poOodoOMy

MICLI Y4HSI, CIIELOJATY, PEKUM MPOBITPIOBAHHS MaiiCTepHI TO1IO) [2].
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OCHOBM €proHOMIYHMX 3HaHb [AalOTh 3MOTY VYYHSAM YCBIAOMUTH IO JUIs
JOCSATHEHHS SIKICHO BHUCOKHX pPe3yJIbTaTiB y TpodeciifHii AisUTbHOCTI Tpeba mo0pe
BUMTHCS, 3100yBaTH MIIIHI 3HAHHS BMIHHS, CyMJIIHHO MTPALFOBATH 1 CAMOB/IOCKOHAITIOBA-
TUCS. AJKE 11€ € 3allOpyKOI0 3/IIMCHEHHS SIKICHOI BHCOKOIPOAYKTUBHOI Tpalll, ska 0
MpUHOCKIIA KOPUCTh. O3HAOMIIEHHS 3 OCHOBaMHU €PrOHOMIYHOTO aHaMi3y JIa€ 3MOTY
chopMyBaTH B YUHIB KPUTUYIHE CTABJICHHS JI0 CBOET TpaIti, SKOCTI BUPOOIB 3pydHOCTI Ta
0€3MevHOCTI i Yac iX eKCIUTyarallii, a TaKO)K BUKJIMKATH 1HTEpEeC 0 MPOEKTHO-TEXHO-
JIOTIYHOT JTiSUTBHOCTI, BT €EKTUBHOCTI SIKOT 3aJIKUTh SIKICTh Pe3y IbTaTiB mpaiii [3].

3 TOYKHM 30py Oe3neKku mpaili 1 CTBOPEHHS KOMMOPTHUX YMOB IJIsi TPYIOBOL
JUSUTBHOCTI BUKJIIOYHO BAXJIMBUM € KOMIUIEKCHE BHUBYEHHS CHCTEMH <JIIOJIMHA -
MallliHa - BUPOOHHMYE CEPENOBUILIE». 3 ypaXyBaHHAM Ti€i 0OCTaBUHM, IO Cy4acHE
BUPOOHHUIITBO CTa€ BCe OUIbII aBTOMATH30BAaHUM, HA JIIOAUHY BCE OLIBIION MIipOIO
MOKJIaAarThesd (PYHKIIT ynpaBimiHHS 1 omeparopa. Opranizauis poO04Yoro Micus
JIOJIMHU-0TIEPATOPa, KOMIUIEKCHO BpPAaXOBY€ XapakTep MAisUIbHOCTI, YMOBH Ipalli,
ncuxo(i31010TiYHI MOMIIMBOCTI Ta AHTPOIIOMETPUYHI XapaKTEPUCTUKHU JIIOJUHU, €
MPEAMETOM €PrOHOMIKH [4].

OO0'ekT TOCIIHKCHHS €PrOHOMIKH - <JIIOJIMHA - MaIllMHA - BUPOOHHYE Ceperio-
BUIIE». Y TPYJOBOMY IPOILIECI BCI KOMIIOHEHTH LI€i CUCTEMHU 3HAXOJATHCS B TICHOMY
B3a€MO3B'SI3Ky 1 BIUIMBAIOTh Ha O€3MEKy, MPOAYKTUBHICTb, MPALE3JaTHICTh, 30POB'S
moaruHd. EproHomiuHi JOCTIKEHHS 1 PO3POOKM TMOJSTAIOTh Y BUBYEHHI JIFOJUHO-
MalllMHHUX CHCTEM, a caMe€ B JOCHTIDKCHHI XapaKTePUCTUK JIIOJWHHU, MAIliHHU,
HABKOJIMIITHBOTO CEPEIOBUINA, XAPAKTEPy B3a€MOJIi ITUX KOMIIOHEHTIB B KOHKPETHUX
yMOBax 1 oprasizailii BUpOOHHYOi 30HH, CTBOPEHHS POOOUYMX MICIlb, MAINH, MYJIbTIB
yHOpaBIiHHA, 10 3a0€3Me4yI0Th MaKCUMAJIbHY 3PYYHICTh Ui JIIOAUHHU , ONTUMAJIbHI
YMOBH B32€MO/IIT 3 MAITKHOIO 1 00'€KTOM yTIpaBIiHHA [S].

Jns Toro mo0 BHUKIIOYMTH HETATHMBHI HACHIIKK B3a€MOJII  30BHIIITHBEOTO
CepeioBUIIA 1 OpraHi3My, HEOOXiIHO 3a0e3Ne4YuTH TEeBHI YMOBHU (DYHKIIOHYBaHHS
CUCTEMU <JTIOJIMHA - cepeloBHINe» [6]. XapaKTepUCTUKH JIFOJUHU BIAHOCHO TMOCTIHHI.

EneMeHTH 30BHIIIHBOTO CEpEAOBHUINA MIIAIOTHCA PETYIIOBAHHIO B OUIBII HIMPOKUX
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Mexkax. OmKe, BUPIIIYIOYM TUTAaHHS OC3MEKH CHCTEMH <« JTFOJIMHA-CEPEIOBHUIICY,
HEOOX1THO BPaxOBYBAaTH HacaMIliepe T 0COOJIMBOCTI JIFOIUHU [7].
Jlroguna B cucremax 0e3neKr BUKOHYE TPOSIKY POJib:
® ¢ 00'eKTOM 3aXHUCTY;
® BHCTyIa€ 3ac000M 3a0€3IeUeHHs OC3IeKH;

® caM MOke OyTH JKEepeIoM HeOe3IeK.

Takum YWHOM, JIAaHKA CHUCTEMH ((JTIOJMHA - CEPEIOBUINE» OPTraHIYHO TMOB'S3aHi
MK c00010, 1 1100 BOHA (pyHKITIOHyBajIa e(PEKTHUBHO 1 HE MPUHOCUIIA KON 3I0POB'IO
JIFOIMHY, HEOOX1THO 3a0€3MEUUTH CyMICHICTh XapaKTepUCTUK CEPEIOBHUIIA 1 JIFOMHU.
BuBueHHsIM BUIIB CYMICHOCTI TTapaMeTPiB CEPEIOBUINA 3 XapaKTEPUCTUKAMU JIFOUHH 1
3aHIMaeTCs eproHoMika [6].

3py4HICTh KOPHUCTYBAaHHSI BHUPOOOM 3yMOBIIOETHCSI HOTO BIAMOBIIHICTIO
KOMIIJIEKCY €prOHOMIYHHMX BUMOT: 10 POOOU0i MO3H, 30H JOCSKHOCTI, pO3MIpiB, YMOB
B3a€MOJIIi MEONIB 1 JIIOAWMHHU, XapaKTepy BIUIMBY CEPEIOBUINA HA BUKOPUCTAHHS
BUpOOy 1 camoro BupoOy Ha cepenoBHIle ¥ €(EeKTUBHICTh IISUIBHOCTI JIFOAUHHU.
JloTpuMaHHS €proHOMIYHUX BUMOT JI0 3HAPA/b Mpalll CIpUYUHSAE OUTbI e()EKTUBHE
BUKOPUCTaHHS poOOYOro 4Yacy, 3pOCTaHHS NPOAYKTUBHOCTI TMpalll, CTBOPIOE
MPUEMHHI HACTPIH M1 Yac poOOTH, CIPUSIE TOCITHEHHIO TTOCTABJICHUX IT1JICH.

B pe3yabTaTti 0CBOEHHS IMCHUILTIHA HABYAETHCS MOBUHEH 3HATH:

- OCHOBHI 3MICTOBHI MOHSTTSI €prOHOMIKHU;

- 0COOJIMBOCTI AU3aiHEPCHKOro 0(OPMIICHHS IHTEP'€EPY MPUMIIIICHD;

- (hakTOpH, 1110 BU3HAYAIOTH €PrOHOMIYHI BUMOTH;

- aHTPOIIOMETPUYHI BUMOTH JI0 BUPOOiB;

- aHaMITHYHI (OTIMCOBI), EKCIIEPUMEHTAIIbHI METOIU €PTOHOMIYHHX JTOCTIJIKEHb;

- IOHATTA cHuUCTeM 'mroauHa-KodekTuB", "konekTuB-mamuua', "JlroguHa-

nn

Mepexa", "KOJIeKTHB-opraHizamis'" 1 0cOOJUBOCTI iX MPOEKTyBaHHS;
- pEKOMEH 1ALl [0 epProHOMIYHOTO 3a0€3MEYEeHHSI MPOCKTYBAHHS;
- eproHomiuHe 3a0e3NeyeHHs] AW3aiiH - MPOEKTYBAHHS 1 OCHOBHI HANpPSIMKH

TUSTTBHOCTI TU3aifHEPIB - €PrOHOMICTIB;
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- TIPOBECTU €PrOHOMIYHUN aHaII3 poOOYOTo MICIl 1 HOTO €JIEMEHTIB, poO0YOoro
IPOCTOPY 1 pOOOUOT0 CepeOBUILIA;
- IaTH OIIHKY €()eKTUBHOCTI MIPOEKTY POOOYOi CUCTEMHU Ha CHOBI €PrOHOMIUHUX
KpHUTEPIiB;
- BHUKOHYBAaTH Ju3aiiHEpChKe OQOpPMIICHHS IHTEp'epy pI3HUX MPHUMIIIEHb 3
ypaxyBaHHIM €prOHOMIYHUX BUMOT;
- 3a0e3nevyyBaTd TMPOIEC ITU3AWHEPCHKOTO MPOEKTYBAaHHSA 3 YpaxXyBaHHSIM
€pPrOHOMIYHUX BUMOT;
- cnenudiko EproHOMIYHUX JIOCHIJKEHb, iX HaIpaBJICHHS 1 3aBIaHHIX B
Cy4aCHOMY BUPOOHHUIITBI 1 YIIPABIIIHHI;
- BUKOPHCTOBYBAaHMMH B pILIEHHI 33Ja4 €ProHOMIKM CYYacCHMX TEXHIYHUMHU
3aco0amMu, 6a3zaMu JaHUX, PrOHOMIYHUMH CTaHIapPTaAMH,
- HaBUYKaMU po3poOKH (POpMH MPEAMETIB 1 CUCTEMH B3a€MOJIT 1l 3 HUMHU, SK1
Oymu 6 MakCUMaIbHO 3pyYHUMH TSI JIFOJMHU TP X BUKOPUCTAHHI;
- 3HAHHSIMH XapaKTEPUCTUK JIOJAMHMU SIK KOMIIOHEHTa ABTOMAaTH30BAaHUMU
CUCTEMH, 3 TOUKH 30py 3a0e3MeUeHHs €PEKTUBHOCTI MOTO JISITLHOCTI.
- HaBMYKaMH OGMOpMIICHHS 1HTEp'epy PI3HUX TNPUMIIIEHb 3 YpaxXyBaHHIM
€pProOHOMIYHUX BUMOT.
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IIEPEBAT'Y OPTAHIBALIIT B3BAEMO/III BUJIB TPAHCIIOPTY HA BA3I
AEPOITOPTOBMX KOMIUIEKCIB (HA TTPUKJIAJII AEPOIIOPTY JIYBAT)

Myxina K.T., IHlymepyk I1.M.,

cmyoeumxu epynu OII-501 OTMII HAY

M. Kuis, Ykpaina

Ha cydacHomy erari, MOCTIHHO 3pOCTalOUMid MOMUT HA TPAHCIOPTHI MOCIYTH,

HEOOXIHICTh peaiizailii MOBHOTO JIAHIIOTa JIOCTAaBKH «TOYHO B CTPOK» Ta «BiJ
IBepel 10 aBepei» morpedye 3acTOCyBaHHS €(PEKTMBHMX TEXHOJIOTIM opraHizarlii
MEePEBI3HOTO TMpOIleCy, SKI MOOYyIOBaHI HA MPUHIMIAX I1HTErpamii W B3aeMoii
TPAHCTIOPTHUX CHCTEM.

VY cBiTOBIM TpakThill €EeKTHBHA B3aEMOJIISI OCHOBHHMX BHJIIB TPAHCIOPTHUX
KOMYHIKaIllil ToJisirae B OpraHi3aiii ix 3J1aro/)KeHoi Ta IOTroJKeHOi poOOTH B
3araJbHOMY TEPEBI3HOMY IMPOIIECi, a TaKOXK y 3abe3nedeHHi peanizarii 6aratbox
YMOB MPABOBOTO, €EKOHOMIYHOTO, TEXHIYHOT0, TEXHOJIOTTYHOTO, OPraHi3aliifHOTO Ta

yhopaBiiHCbKOro xapaktepy [1]. KirodoBe micue B cucTemi opraHizaiii 3MilIaHuX
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NepeBe3eHb 3aMarOTh TPAHCIIOPTHO-TEPMIHAIbHI KOMILJIEKCH, SIKI 3aBJSIKA HasIBHIN
iHPpacTpykTypi Ta TOOYJIOBaHIN CHUCTEM1 YIIPaBIiHHS JO3BOJIAIOTh BUKOHATH
IIUPOKUHN CIIEKTP TPAHCIIOPTHO-JIOTICTUYHHUX 3aBJIaHb.

3BICHO, III0 B YMOBaX aKTUBHOTO PO3BUTKY KOHTEWHEpHU3allli CYyTTEBO 3pociia
KOHKYPEHTOCIPOMOXKHICTh MOPCBKOTO Ta Ha3eMHHX BHUJIB TPAaHCIOPTY, MpPOTE HE
JMBIISTYMCH HA 1€, HASIBHICTh CyYacHOi aeporopToBOi 1HPPACTPYKTYpH CTBOPIOE YACOBI
nepeBaru apiallliHOTO TPAHCIIOPTY, IO € JKUTTEBO BAXIMBUMU JUIS TaKUX TPy
BAaHTAXXOIMOTOKIB SIK: BAaHTaXI1 3 KOPOTKUM >KUTTEBUM (010JIOTIUHUM IIMKIJIOM); BAaHTaXI1 3
KOPOTKHUM €KOHOMIYHUM LIMKJIOM; BaHTaKI MUTTEBOT'O MOIUTY; BAHTaX1, 1[0 BUMaraioTh
MHTTEBOI JIOCTABKM; BAHTAXIB, BIJl CKOPOYEHHS 3alaciB SKHUX 3aJIC)KUTh CYTTEBE
CKOPOYCHHS KammiTary; 00JaJHaHHs, [0 Ma€ KOPUCTh JIJIsl BUPOOHUIITBA 3HAYHO BHIILY
HDK TPaHCIOPTHI BUTPATH; BaHTaKI BUCOKOI BapTOCTI, MIBUAKICTh MEPEBE3CHHS SIKUX
MO’Ke 3a0€3MEeYUTH EKOHOMIIO HEBUKOPUCTOBYBAHOI'O KariTaty.

Came 3aBIsKM aBlalllfHOMY TPaHCIOPTY MOXJIMBO 3a0€3ME€YUTH HANOLIbIIY
EKOHOMIIO 4acy MEpEeBI3HOIO MPOIECy, OCOOIMBO KOJIM MOBA HAEThCS MPO TE, KOJIU
3arajibHUI 4ac Ha NEPEBE3EHHS PO3PAaXOBYETHCS HA OCHOBI TPUBAJIOCTI TOBHOTO LIUKITY
JIOCTaBKM BaHTaXIB «BiJl JBepeil 10 aBepei». Ilpu 1ipoMy, BapToO MiAKPECIUTH, IO
aepoIopTH MaOTh JOCTATHHO 3PYUYHE PO3TATYBaHHS, 1 y 3HAYHIN KUIBKOCTI BUMAJIKIB €
OUTBII TOCTYITHUMH, HIK, HAIIPUKJIIa1, MOPChKI TOPTH. Jl0 TOro K, TpUBaNIICTh TEXHOJIO-
T1YHOTO [UKITy BaHTAXXOMEPEPOOKHU TIEBHUX TPYIT BAHTAXKIB B a€pOIOPTY (PO3BaHTAKEH-
Hs [IC, mepeBaHTa)XeHHS 3 OAHOIO pelcy Ha 1HIMM, 3aBaHTaxeHHs [IC Ta iH.) Moxe
3aliMaTy MEHIIE Yacy HIXK Ha MOPCbKOMY TpaHcnopTy. Ha gymMKy ekcnepTiB, onTuMab-
HOIO MOJIEJUTIO PO3BUTKY aBiaOi3HECYy Ta PUHKY aepOIOPTOBUX IOCIYT € OpraHi3ailis
LEHTPIB B3aEMOZI1 PI3HUX BUIB TPAHCIIOPTY Ha 0a3i aepornopTOBUX KOMILJIEKCIB.

Tak, HapUKIaa OJHUM 13 HANOUIBII MOTYKHUX BaHTAXHUX Xa0iB CBITY, IO
HaJa€ MOJIMBICTh 31MCHIOBATH B3a€EMOJIII0 PI3HUX BHUIIB TPAHCIOPTY HA CBOIA
Tepurtopii € aeporopr Anb-Maktym B JlyGai. Moro crpaTeriune posrtainryBaHHS,
mo6am3y Mopcekoro mopty JlxebOenb-Ami - ogHOTO 3 HAMOUIBIIUX KOHTEHHEPHUX
NopTiB MK A3i€ro Ta €BpOIOIO, € CXiJ 3yCTPIUAEThCA 13 3aXOA0M, a MIBHIY - 3

miBgHeM. Came 1ie¢ ¥ poOWUTH HOro NpHBAOIMBHM Ta 1JCAIBHUM MICIEM IS
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oprasizailii TpaHCHOPTHO-JIOTICTUYHOI AISUTBHOCTI B perioHi. Ha cyuacHomy erari,
aeporopt Anp-MakTyM cTaB HaMMOTYXHIIMIMM MYJbTUMOJAIBHUM TPaHCIOPTHO-
jorictuaHuM neHTpoM OO’enHanux Apabebkux Emipartis, mo o0'ennye pizHi hopmu
TPAHCIIOPTY, JOTICTUKY 1 JOMOMDKHI Taly3i, B YUCI SKUX CKJIaJChKE BUPOOHHIITBO.
AepomnopT Anb-MakTyM 3apa3 siBisie o000 MepIly 1IHTETPOBaHY, MYJIbTUMOJAIBHY
TPaHCIIOPTHY TUIaT(OpMYy, IO 3B'SA3y€ MOBITPS, MOPE Ta 3EMITIO.

Jlns 3a0e3nedeHHst OE3MEepeNIKoIHOrO MPOIECY BAaHTAXHUX aBlarepeBe3eHb
MDXK a€pOMOPTOM Ta MOPCHKUM MOPTOM ICHY€ €IMHUNA MUTHUHN JIIEH3IHHUN KOPUIIOP
[2]. Lle pobuts aepomnopT [yOast ogHMMHU 3 HAMOUTBIIUX BAHTAKHUX ACPOIOPTIB Y
cBiti. CTaTUCTHKA MOKa3ye, 1o aepornopramu Jlybarwo y 2016 p. 06pobiieHo Ouibiiie
HDK 2,8 MJIH. T BaHTaxy, a 3a JaHUMH >KOBTHSI 2017 p. BaHTaXKOIOTIK CKJIaJa€ BXKE
2,5 MiH. T, 0 103BOMIIO JlyOasM 3aifHSITH MIOCTY IMO3UIII0 Y 3arajbHO-CBITOBOMY
PEUTUHTY HalOIbII 3aBAaHTAKEHUX aepONOPTIB.

[lin dvac pocCHimKEHHS BCTAHOBJICHO, IO OpraHizaiis B3aeMOii BHU/IIB
TpaHCHIOPTY Ha 0a3l aepomopTOBUX KOMIUIEKCIB B aeporoprtax JlyOai muisxom
CTBOPCHHS MYJbTUMOJQIBHUX TPAHCIOPTHO-JIOTICTHYHUX IICHTPIB Ta BIJIBHO-
exoHomiyHux 30H (BE3) Ha iX TepuTopii, 703B0OJISIE OTPUMATH TaKi TIEPEBaATH:

- y3roJi>KeHa JAiSUTbHICTh BCIX YUYACHUKIB IEPEBIZHOTO MPOIIECY;

- KOOPJIMHAIlIS Ta CHHXPOHI3AIisl TPAHCTIOPTHO-JIOTICTUYHUX TPOIIECIB;

- MiHIMi3allisi TPAHCTIOPTHO-JIOTICTUYHUX BUTPAT;

— MOxUBICTH 100% BOJIOJIHHS BIACHOCTI 1HO3EMHUMU T'POMaJsTHAMU Ha
icuytoul B BE3 xommnanii;

- BIJICYTHICTh MUTHHUX 300piB Ha ToBapH, BBe3eHi B BE3;

- BIJICYTHICTh TMOAATKIB 3 JOXOMIB (I3MYHUX 0cCi0 (TmiAnpUeMIliB Ta
npaiiBHuKiB kommaniii B BE3);

— BIJICYTHICTh OOMEKEHb y MEePEeKIIaJil KamiTalliB Ta MPUOYTKY;

- MiIBTH B 00JACTI OMOJATKyBaHHS ISl MICIEBUX KOMIIaHIM ((hakTUIHO

onoiaTkyBaHHs B OibiocTi BE3 BifcyTHs), TOII0.
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Omxe, oprasizaifisi B3a€MOJili BHIIB TPaHCIIOPTY, a caMe€ MYJIBTUMOIAILHUX
nepeBe3cHh Ha 0a3l aepONOpPTOBMX KOMILICKCIB — IIe¢ MalOyTHE PO3BHUTKY CBITOBOT
TPAHCIIOPTHOI cUCTEeMH. MyJbTUMONANBHI TIEPEBE3CHHS JO3BOJISIIOTH €KOHOMIYHO Ta
e(EKTUBHO JTOCTABJISATH BaHTaXi IO BCHOMY CBITY 3a IMIPHUHITUIIAMH «BiJ] ABEpPEH 10 JBE-
pei», «TOYHO B CTPOK» Ta 33 ONTUMAILHUMH TPAHCIIOPTHO-JIOTICTAYHUMU BUTPATaMHU.

Jlitepatypa:

1. Jlomoteko JI.B. IlpobGremu B3aemojii BUIIB TPAHCIOPTY y IEPEBI3HOMY

nporieci [ Enextponnmii pecypc]

2. [Enextponnuii pecypc]: http://www.dubaiairports.ae

3. [Enextponnuii pecypc]: https://www.dsc.gov.ae
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There are a large number of system classifications for various factors that

affect the system to one degree or another. Formally, some of these classifications are
described by theorems and other established rules. One such theorem is the CAP
theorem.

The CAP theorem was invented by Eric Brewer in 2000 and is formulated as
follows: “In any implementation of distributed computing, it is possible to provide no
more than two of the following three properties:

1) CONSISTENCY (data consistency) — in all computing nodes at one point in
time, the data does not contradict each other (each node contains relevant data about
the object);

2) AVAILABILITY — any request to a distributed system ends with a correct

response, however, without a guarantee that the answers of all system nodes match;
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3) PARTITION TOLERANCE (separation resistance) — the cluster remains
operational provided that an arbitrary number of messages sent between nodes are
lost.”

According to the theorem, three classes of distributed computing systems can
be distinguished (see figure 1), such as:

1) CA class: at all nodes, the data is consistent and accessibility is ensured,
while the system sacrifices resistance to decomposition into sections.

2) Class CP: the system at every moment provides a holistic result and is able
to function in conditions of decay, but achieves this at the expense of availability (it
may not give a response to a request). Resistance to disintegration into sections
requires duplication of changes in all nodes of the system.

3) AP class: the system does not guarantee integrity, but at the same time the
conditions of accessibility and resistance to decomposition into sections are fulfilled
(most NoSQL).

Consistency

" AP Partition

Availability Tolerance

Figure 1 — Three classes of distributed computing systems
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NoSQL technologies were born in order to solve the problem of partition
resilience, that is, to work effectively on clusters [1].

To donate Partition Tolerance means to say goodbye to the guarantee that the
system will be able to function when the system is divided into areas between which
any connection has disappeared, or simply when a certain set of components is lost.

Creating a partition-unstable cluster is devoid of any practical benefit - that is,
a cluster must be a priori created partition-resistant.

Coda Hale's work called “You Can’t Sacrifice Partition Tolerance” (2010) is an
article, which details why you can't refuse Partition Tolerance [2].

This article was approved by Eric Brewer — therefore, it can be considered
fundamental for the interpretation of the CAP theorem.

In interpreting the CAP theorem, abandoning PT (which means choosing C and
A) means believing that the system has an ideal connection and never loses
communication between its parts - which is not real.

CAP Theorem for Distributed Systems: “When building a distributed system
that could survive the failure of some of its components, you must sacrifice either
accessibility or consistency (or use a reasonable compromise between these two
points)”.

There are several types of consistency:

1) Strict consistency — read operations that occur after a write operation
always return the result of the last write operation.

2) Weak consistency - the system does not guarantee that the read operation
will return the result of the last write operation (the period of returning outdated data
Is the period of inconsistency).

In the context of NoSQL, loose consistency is used.

Figure 2 illustrates network interruption, and, as a result, dividing the system

into several data centers.
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Figure 2 — Network interruption

After separation, the system needs to regain its consistency. To minimize the
separation effects for the operations performed, versioned vectors are stored that
represent the pairs of nodes on which they were executed and the time when they
were executed - if there are two versions of the object in the system, the system will
be able to find out more relevant.

If the system fails to find out a more current version of the object, then it is
believed that the operations were performed in parallel (Dynamo, Voldemort,
Cassandra, Riak, MongoDB).

Let's consider some examples of the CAP theorem in NoSQL-systems.
MongoDB - CP system: provides strong consistency, because it is a system with one
Master node, and all entries go to it by default; automatic change of the master, in
case of separation from the other nodes; in the event of a network separation, the
system will stop accepting records until it is satisfied that it can safely complete them.

The system may continue to work in case of network separation, but the CAP-
availability of all nodes is lost. Other examples of CP are HBASE, Redis.

Cassandra - AP system: uses the master-master replication scheme; network
separation leads to the self-sufficient functioning of all nodes; eventual consistency

(subspecies of weak consistency) - ultimately consistency (the system contains
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relevant data after a certain period of time after the changes). Other examples of AP
systems are CouchDB, Dynamo.

Based on the foregoing, we can conclude that the use of the CAP theorem in
NoSQL-systems has several distinctive points in comparison with the classical
interpretation, but still finds its place in the design of distributed systems.
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Hayionanvnoeo ynisepcumemy 6iopecypcis

i npupoookopucmysants Yxkpainuy

m.Pigne, Yxpaina

BikHa — 1€ oropo/xyBajibHa KOHCTPYKIlisl, MpU3HAUEHA JJIsi 3a0e3MeUeHHS

OCBITJICHHSI, 1HCOJIAIIII, aepailii MPUMIIIEHb Ta Bi3yaJIbHOTO 3B 53Ky 3 HABKOJIMIIIHIM
CEPEIOBHILIEM.

CwioBMMH BIUIMBAaMM Ha BIKHA €: BJIaCHa Maca, BITEp, CHIT, 3yCHJUIS, IO
BUHUKAIOTh TIPU BUTOTOBJICHHI, TPAHCMOPTYBaHHI Ta MOHTaxi. HecuioBi — 1e
PI3HMIISL TEeMIIepaTyp 30BHIIIHBOIO Ta BHYTPIIIHBOTO CEPEAOBHINA, aTMOCQEpHI
onajau, UIyM, COHSTYHA pajialis, arpecuBHI TOMIIIKHA, OPY/l Yy BOJ1 Ta MOBITPI.

B Vxkpaini Omuspko 35-40% BTpaT eHeprii mpu omaneHHI OyAWHKY

BIIOYBAa€ThCS uepe3 BikHA. JIJIsl OIIHKM TENI03aXUCHHUX BIACTHUBOCTEM KOHCTPYKIT
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CKJIIHHA TPUIHATO 3HAYEHHS Omopy Teruionepenauyi Ro, BenwuumHa, 3BOpPOTHA

koeditieHTy TeromnposigHocTi K, npuiinstomy B €Bporii.

Knimatuuni nosicu. BianoBinHo, 171 mepiioi KIIMaTUYHOI 30HU YKpaiHu, 110
aKkoi  BimHOcAThCS ~ KwuiBchbka, XMenbHHIIbKa, JKuTtomupchka, PiBHEHCHKa,
[TonraBchka, Binauipka, XmenpHuilbka, KipoBorpamcbka, YUepkacbka, CymchKa,
YepHiriBchbka, TepHOMIbChKA, XapKiBehka, JloHenbka, JIyrancbka 06acTi, MOBUHHI
3aCTOCOBYBATHCS TIPU CKJIIHHI JIMIIE BIKHA 31 CKJIOMAKeTaMH 3 eHepro30epiralouum
CKJIOM a00 3 JBOKAMEPHUMH CKJIONAKETAMH.

KoHcTpykinii ckiiiHHS npu OYyIBHUIITBI HOBOTO JKUTIOBOTO OyJAMHKY a00 HOro
PEKOHCTPYKIli MMOBUHHI MaTH MIHIMAJIBHO  JIOMYCTHMI 3HA4Y€HHS  OMOpPY
TerIonepeaayi:

e 11 1 TemnepaTypHoi 308u Ykpainu — 0,75 M?K/Br;
e I 2 TeMmepaTypHoi 308H Ykpainu — 0,6 M°K/BT.

[lutaHHa Tpo Te, sSIKI MepeBard 1 HEOOJIKM IUIACTUKOBUX BIKOH MOXYTb
HECITO/IIBAHO BUSIBUTHCA B IPOLECI iX €KCIUTyaTalli, TypOy€e KOXKHOTO MepeciyHOro
YKpaiHIlS, XTO TJIAHY€E iX MOHTQX Y CBOEMY TTOMEIIKAHHI.

SKi X BJIACTUBOCTI 1 MEPEBAru MIACTUKOBUX BIKOH JOMOMOIJIMA iM 3aBOIOBATH
JOBIPY MUTBHOHIB?

BupoOHUKHN CTBEPIKYIOTh, 10 TUIACTUKOBI 1 AJIFOMIHIEBI BIKHA MOXYTbh IPOCITY-
YKUTH JI0 TBCTOJITTS, SIKIIO MPaBUJIBHO 32 HUMH JOTJISIATUMYTh, a CEPUO3HI KOMIaHI1
HAJIat0Th TAPAHTIIO HA EKCILTyaTallll0 METAIOIUIACTUKOBHX BIKOH JIO JAECATH POKIB.

VY mIacTHUKOBUX BIKHAaX HEMOXJIMBE MPOMEpP3aHHS 1, SIK PE3yibTaT, BIKHA HE
MEPEKOIIYIOThCS, & CKJIO HE TPICKAETHCS B HUX BIJ] TUCKY PaMHU.

Po3ristHeEMO OCHOBHI BJIACTUBOCTI BIKOH, II[O0 OO'€KTMBHO MIAINTA OO L€l
TEMHU.

1. EcTeT4HICTb.
2. EKOJIOT1YHICTb.
3. Enepros0epexeHHs, COHLIE3aXHCT 1 3ByKO130JIS1I14.

4. I'epMETHYHICTb.
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5. 3py4HICTh B 00CITyTOBYBaHHI 1 Oe3MeKa.

6. HamiiiHicTh 1 CTIAKICTB 10 OYyIb-IKMX aTMOC(HEpPHUX BIUIMBIB, JOBIOBIYHICTb.

Bci i xapakTepucTUKM Ta BHMOTH, SIKI CTaBIATBCS 70 JepeB'ssHUX abo
MJJACTUKOBUX BIKOH BUKOHYIOTHCS B IOBHOMY 00Cs3i. AJie MUTaHHS HE B TOMY.
[Tutanns - ne OuTbIe TIepeBar, Ae OUTbINIe IUTIOCIB, ¢ Kpall MmokasHuku? Biamosias

HEOJTHO3HAYHA. | 11e TOMy 1110 KO’KHA CTOPOHA MAE€ SIK 1 IUTIOCH TaK 1 MIHYCH.

Ecreruka. besnepeuno, nepeBara Ha CTOPOHI1
JEpeB'THUX BIKOH. AJle BigHOCHA. Y TUIACTHKOBUX
BIKHaX HabaraTo OiJbIlla TaMa KOJIbOPiB 1, KpiM TOTO,
€ MOXUIMBICTh Yy BaplaHTaX pPO3MIIIECHHS KOJIbOPY

(330BHI, 3cepeuHM).

ExonoriunicTs. 3HOBY TepeBara 3a JiepeB'ssHOHMU BIKHaMU, OCKUIBKU JIEPEBO -
11e MPUPOTHUIA MaTepian. Ajie Taki BUMOTH JI0 HUX, SIK JOBTOBIYHICTh, HETOPIOYICTh
BHMAararoTh B MPOIIECi BUTOTOBJICHHS JIEPEB'THUX BIKOH BTPYUYaHHS PI3HUX XIMIYHHUX

00p0o0OK, K1 i1 3MEHIITYIOTh X MOHSATTS «IIPUPOTHOCTI.

Punc.2.

Enepro3oepemxeHHs, COHIIE3aXUCT
1 3Bykoizomsuis. o ¢ynkmito Ha
80% HecyTb B €001 CKIIOMAKETH 1

3aBISKH 1HHOBALIMHUM PIIICHHIM

4 . ~ “

CRADIAKCTH MEeTAIMILIACTHKOBNY BiKON BI/IKOHyIOTB CBOIO p06OTy Ha BCi

OANORAMCPHIH oo 24 mm. 6 LOKAMEPHIH psHOe 28 mm
LHOKAMEPI prEor 32 s, | moxamepiid nupruon 42 vm

100%.  Kimbkicth  Kamep Yy
CKJIOTIAKEeT! BIUIMBAE HA TEIJIO- 1 3BYKOI3OJIAIII0 KOHCTpYKIii. [lpu mpomy, yum

OlsIblIIe Kamep, TUM JIOPOKUe BIKHO.

Puc.3. I'epmernunicTs. OqHO3HAYHO BOHA HaWKpalmia B
METaJIONJIACTUKOBUX KOHCTPYKIISX. AJie 3HOBY XK, Lf
FepMETUYHICTh BHUMAara€ IOCTIHOTO MpPOBITPIOBAHHS

NPUMIIIEHHS, a JIepeBO, 3aBISIKW HATypajlbHOCTI

59



https://www.atlasokon.com.ua/images/article/plastik-okna.jpg
https://www.atlasokon.com.ua/images/article/derevo-okna.jpg

MaTtepiany «Iuxae», MPOIyCKal4Md MOBITPs, X04a 1 HE MOBHOIIHHO, a/K€ LIbOMY
NEPeIIKO/KAIOTh ~ XIMIYHI ~ PEUYOBUHH, SKUMHU OOpOOJIsS€ThCS JepeBUHA. Y
BUKOPHUCTAHHI CKJIOMAKETIB MPOOJEMHUM € iX TEepMIH HaIIHHOI eKCIulyaTamii —
JIOBrOBIYHICTh. JIOBrOBIUHICTh BIKOH 31 CKajomakeToM He nepeBuirye 10 pokis, a B
OUTBIIOCTI BUMAAKIB Il TepMiH CyTTEBO cKopouyeThcs. [lig wac excruryataii
BiIOYBA€THCS MOCTYNOBA PO3repMEeTH3allisl CKIOMAKeTa, 3 MPOIIapKy MIK JINCTaMU
CKJIa 3HHMKAa€ IHEPTHUM ra3, a Ha HOro Micue MoTparvise MoBITPs 3 BOASHOIO MapoIo.
CkJionakeT BTpaya€e TEPMOI3OJISIIIIHI BIACTUBOCTI 1 TaKe BIKHO MEPETBOPIOETHCS HA
3BUYaiiHE 3 MOTPIMHUM CKIIHHAM. O3HaKOK po3repMeTH3allli € MosBa BCEPEUHI
KOHJICHCATY.

3pyuHicTb B 00CiyroByBaHHi, Oe€3leka - METaJOIUIACTUKOBI BIKHA HE
BUMAralTh CHEIladbHUX 3ac00iB IS JOTJIAY, @ OCh JEpEeB'siHI BiKHA HEOOX1IHO
niggdapooByBatn abo 0OpoOJATH CHEHIAILHUMH 3aXUCHUMHU Matepianamu. SkicHa
(bypHITYpa A03BOJISIE 3pYYHO 1 KOM(OPTHO KOPUCTYBATUCS OYIb-IKUM BIKHOM, YH TO
IUIACTUKOBE YU JEpeB’siHe, a CHelliajJibHa MpoTu3iamMHa (QypHITypa 3poOUTh

HCMOJKIIMBUM IIPOHUKHCHHS HCIIPOXaHHUX «TOCTEI» 3 BIKHA.

HagpiiinicTb, CTIHKICTh 10 OyJb-IKUX aTMOC(HEPHUX BIUIMBIB, JIOBTOBIYHICTb.
Ao ue SKICHUW 1 BIANOBIIHO JOPOTHM BUPOOHUK - TOAl WMOBIPHICTH 3MIHH
KOJIbOPY BiIKHA MPAKTUYHO HYJIbOBA, YU 11€ METAJIOIMJIACTUKOBI BIKHA YU JCPEB'sHI.
[e sixpa3 i cTocyeThest 3MiHU (POPMHU, TEOMETPIi BIKHA MTPU BETUKUX TEMIIEPATyPHUX
nepernagax (Skmo nepeBuHa Oynna MOraHO BHCYIIEHA, TO 3TOJOM BOHAa MOXE
3MIHUTH CBOIO (hOpMY, MOTPICKATUCA a TJIACTUKOBE BIKHO, SKIIO BOHO BHKOHAHE 3
JIENIeBOT CUPOBUHU MOXe «aedomyBatu»). Ha BiaMIHY Bin IUIACTHKY JepeB'siHI
KOHCTPYKIIIi JIETKO PEMOHTYIOTHCS 3a JIONIOMOTOI0 BHKOPWCTaHHS IIMAKIIBKH Ta
JakiB. Y IJIACTMKOBHMX BIKHAX MOJKHA YCYHYTH JIMIIE TUIBKU APIOHI MOIPSIHHU.
Bapro mie 3HaTH, 110 B JEpeB'SHUX BIKHAX HU3BKHU KOEQIIEHT TEMIIEpaTypHOTO
PO3LIMPEHHS 1 TOMYy Take BIKHO He Oyne pO3LIMPIOBATUCA B CIIEKOTHE JITO 1
CTUCKAaTHUCA B3UMKY, a TaKOXX 3aBISKH TMPUPOJTHOCTI MaTepiaiy 30epirae OanaHc
BOJIOTOCTI B npuminieHHi. Ille oguH 1moc - AepeB'sHiI BiKHA €JIEKTPOCTATUYHO HE

3aPAIKAIOTHCA 1 TOMY HC IIPUTATYIOTH ITHJI.

vv



He nuBnsunch Ha BelMuYe3Hy KIJIBKICTh TI€peBar, BapTO BIAMITUTH SIKi
HEJOJIKH IJIACTUKOBHUX BIKOH MOXYTh BUSIBUTHUCS B MPOIEC] iX EKCIUTyaTallii.

BaxxnuBo mam’staté mpo OCOOJMBOCTI JOTJSAY 3a IJIACTUKOBHUMH BIKHAMH 1
PEryJsipHO iX BUKOHYBATHU: 3MAIlyBaTH, YACTUTH.

Yepe3 xopolry TepMETHYHICTh IUIACTUKOBI BIKHA YacTO «IOTIIOTHY, TOMY
piBEHb BOJIOTOCTI B MPUMIIICHHI Mae OyTH Ha JOCHUTh HU3bKOMY piBHI, 1100 He
BIIUyBaTHU TUCKOMMOPT BiJl KOHJICHCATY.

BinmpeMoHTyBaTH IUTACTUKOBE BIKHO CaMOCTIHHO HE BHiife, HEOOX1THO
KOPUCTYBATHCS MOCIyraMy rpogdecioHana.

[ImacTKOBI BIKHA MAarOTh BENUKHM KOEQILIEHT PO3IIUPEHHS, SIKUA O3HAUaE,
0 B CIEKY IUIACTUK aKTHBHO PO3IIMPIOETHCS, @ B JIOTI MOPO3U — CTHUCKAETHCS.
SIKIo TOpiBHIOBaTH pi3HI BikHA, TO npu 3MiHi Temmeparypu Ha 30°C MoxkHa
CIIOCTEpITraTH, IO JEPEBO PO3MIUPUTHCA Ha 23MM, a TIacTUK — Ha S2mM. Kpim Toro,
IJIACTUK MA€ BJIACTUBICTh MPUTATYBATH MHJI, TOMY MHUTH iX TOTPIOHO JEIIO YacTillie
3a JIepeB’siH1 BiKHA.

He cning 3a0yBatu, 110 MPUCYTHICTh BCIX OCHOBHUX BJIACTUBOCTEM BIKOH:
XOpoIIa SKICTh, TEMI030epeKeHHs JOBrOBIYHICT, BUPOOY 1 T.JA. 1€ HenemnieBo. Bee
BaYKJIMBO BPaxOBYBAaTH, IOUYMHAIOUH Bl BUPOOHUKA, HACKUIBKU MPOLIEC BUPOOHUIITBA
BIKOH CYYaCHMH, TEXHOJOT14HO-1HHOBaliiHuii. Hetpeba Takoxx 3a0yBaTu MO IS
JOCTATHBOT'O OCBITJICHHS JKUTJIOBHX Ta O(PICHUX IUION] MPUMIIICHb, TOCTaTHHO 100
mioma BikoH Oyna He MeHwoo Bix 1/5...1/8 mnoun migmoru. OkpimM TOro, BapTICTh
OJIHO KBaJ[paTHOro MeTpa BikHa B 4...10 pa3iB Oinbila BiJi BAPTOCTI CYLUUIBHOT CTIHU
Ti€T kK TIoml. ToMy B CydacHIl €BpOMNEHCHKIN apXITEKTypl mepeBaxaroTh OymaiBii 3
HEBEJMKUMH BIKHAMH; T€, IO BI3yaJbHO CHPUWMAETHCS SIK BIKHO HACHpaBll €
CKJISHUM OOJIMYKYBAaHHSIM 30BHINIHIX TOBEPXOHb CTiH. Benuki BiTpakHi BiKHA
31€01IBIIOr0 BJIAIITOBYIOTHCA JIMIIE B YHIKAIbHUX TPOMAJCHKUX OYIIBISIX 3
000B’I3KOBUM YTEIUICHHSIM CTIH.

Jliteparypa:
1. IMnockuit B.O., I'eryn I'.B. Apxitektypa OyziBens Ta crnopyl. Kuaura 2.

XKutnosi 6ynunku: [ligpyunuk. — Kam’snens-Iloginscekuii.: Pyta, 2017 p. — 763 c.
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2. Ilnockuii B.O., T'eryn I'.B. Apxitektypa OyxaiBenb Ta crnopya. Kuaura 4.
TexHiyHa ekcrulyaTtaliss Ta PEKOHCTPYKIls OynaiBenab : I[liApydyHUK-AOBIIHUK. —
Kawm’ssaenp-Iloninecekuii.: Pyta, - 2018 p. — 750 c.

3. http://www.budexpert.ua/ BUDEXPERT.UA — Ilopran mpo OyaiBHHIITBO

OyIMHKY Ta PEMOHT KBapTHPH.

4. https://www.korsa.ua/ua/metaloplastykovi-energozberigayuchi-vikna.

5. https://te.20minut.ua/novini-kompanij/energozberezhennya-pochinaetsya-z-
vikon-10407963.html.

UDC 004 Technical sciences
SPECIALIZED BANKS SYSTEMS WITH USING OF VPN TECHNOLOGY

Turchinov A.A.,

Supervisor Khakhanova 1.V.

prof. , doctor of Technical Sciences,

Kharkov National University of Radio Electronics

Communication inside of the virtual network that carried out on the base

channels with a low level of trust, and the use of encryption tools ensures maximum
data transfer security.

Introduction: Specialized systems are an integral part of modern banks. Using
such systems, you can quickly and safely transmit and receive information. They provide
communication between computers and specialized technologies of the same enterprise,
located within the same building or geographically distributed. There are several ways to
build such systems. Until recently, systems using the Local Area Network (LAN),
combining a limited number of devices, were most popular. They provide the maximum
speed of file exchange and absolute security of information, since its flows do not fall

into the public domain. Using structures of this type is free. The disadvantages of LAN
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include the high cost and inability to connect remote users. A virtual alternative is
Virtual Private Network (VPN), which is built on top of WANs (Wide Area Networks),
covering a large number of different devices and computer systems around the planet.
Their indisputable advantages include simplicity (and, consequently, low cost) of
construction, the ability to connect multiple subscribers located in different parts of the
world, and the security of data transfer. Thanks to flexibility and economy, VPNs are
actively pushing LAN out of the market. So, according to research conducted by
Forrester Research Inc. and Infonetics Research, the cost of using and maintaining a
VPN is almost three times lower than the logistics structures built on LAN technology.

The purpose of investigation: to investigate existing banking systems and
develop a working model of a specialized system of a banking enterprise that will
work with a virtual network.

Study Content:

The following issues should be considered:

a) creation and support of the system;

b) the creation and support of a network system;

C) equipment setup;

d) system reliability

e) system fault tolerance

It is necessary to build a working model of the system and show the potential
costs of its creation and support. Also, calculate the main characteristics of such a
system, its fault tolerance and safety.

Conclusions: Scientific novelty is determined by the use of the VPN system - a
solution that is relevant for medium and large companies with specialists who work
remotely, as well as offices in other cities and countries. Such systems are gradually
being introduced in all spheres of life and can become simply indispensable for
banking organizations. This system will make it possible to change the circle of
individuals and structural divisions, keep in touch with subscribers who need to
provide access to data of various levels, and will be able to work abroad of the

country in which the banking institution is located.
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YK 62-1 TexHi4HI HAyKH

111010 BPAXYBAHHS 3ATAJIbBHUX OCOBJIMBOCTEH
EKCIUIYATALII BJIOYHO-KOMIUIEKTHOI'O OBJIAJIJHAHHS KC ITPU
CTBOPEHHI MATEMATHUYHOI MOJIEJII TEXHIYHOI'O
OBCJIIVI'OBYBAHHA

Hapega O. C.,

acucmenm Kageopu

Kagheopa npukiaoHoi mamemamuxu

Cemenuyk A. B.,

ooyenm Kageopu

Kagheopa npuKiaoHoi Mamemamuxu

Hapes B. /1.,

cmyoenm

lsano-Dpankiecvkuii HAYIOHATLHUU MEXHIYHUU
VHigepcumem Hagmu i 2azy
m.leano-@panxiscvk, Yrpaina

AHaNITHYHI AOCTIPKCHHS TOKa3yI0Th, M0 MOJAIBIIANA PO3BUTOK CKIIATHUX

ra3oTPaHCIOPTHUX CUCTEM B YKpaiHi MOBUHEH OyTH HalpaBieHUN Ha 30UIbIIEHHS
MPOITYCKHOI 3/TAaTHOCTI CUCTEMHU Ta30MPOBO/IB 3 BUKOPUCTAHHSIM ITiI3EMHUX CXOBHII

ra3y. KpiMm Toro HeoOxigHe BIPOBaIHKEHHSI TPOTPECUBHUX TEXHOJIOT1M, €KCILTyaTaIlii
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TEXHOJIOTIYHOTO O0JIaJIHAHHS, BIPOBAKEHHS 1H(QOpPMAIITHO-KEPYIOUNX CUCTEM Ha
OCHOBl CyYaCHHUX IIPOTPaMHO-TEXHIYHHUX KOMIUICKCIB, KEPOBAaHMX MEXaHI3MiB,
HOBOTO OOJaJHAaHHSA, CHCTEM TEJIIEMETPUUYHOTO KOHTPOJIO MapaMeTpiB poOOTH
YCTaTKyBaHHS, a TaKOX SKICHUX 1 OOIPYHTOBAaHHMX MATEMAaTUYHUX MOJEJEH s
TEXHOJIOTIYHUX PO3PaXyHKIB PI3HUX BapiaHTIB PEKUMIB pOOOTH Ta30MPOBOIIB IS 1X
pamioHaneHOI ekcrutyaTarii [1. €.45].

[Ipu BuOOp1 00’ekTa HEOOXIAHO BpaxyBaTH, IO 3 TOYKHA 30pYy HAIINHOCTI,
eKCIUTyaTallli, TeXHIYHOTro OOCITyrOBYBaHHS KOMIIPECOpHA CTaHIlisl BHIAETHCS OUTBII
CKJIQJIHOKO CHUCTEMOIO, aHDX Tra3oposnojuibHa. HasiBHICTH JOJAaTKOBUX (PE3EPBHHX)
arperariB JI03BOJISIE PO3MNIAAATH 1i SIK CUCTEMYy 31 CKJIAQJAHUMHU 3B’s3kamMu. CBO€ro
4eproro, KOXKEH ra3ornepeKauyBajbHAN arperar MOKe AOCIIKYBATUCS SIK 3 TOYKH 30PY
0COOIMBOCTEN POOOTH MPOCTOrO 00’ €KTA, TAK 1 CUCTEMH 3’ €THAHUX €JIEMEHTIB (OJIOKIB).

3aranoMm, poO3IVISIIAI0OYM  MOJENl  TEXHOJIOTIYHOCTI MPU  TEXHIYHOMY
00CIIyroByBaHHI Ta PEMOHTI, BUAUISIIOTh TaKl 3arajibH1 0COOJIUBOCTI:

1) excrutyaTartisi 6€3 OCTIMHOT HASIBHOCT1 Ha 00’ €KTI MIEPCOHANTY;

2) MOXJIMBICTD 3/11CHEHHS 0€3BaXTOBOTO0 aBTOMATU30BAHOI'O OOCITyTOBYBaHHS;

3) npoBeeHHsI pEMOHTY OJIOUHUM YU arperatHo-By3JI0BUM METOJIOM;

4) ¢dopmu opranizaiii Ta TEXHOJOTIl TEXHIYHOTO OOCIYyrOBYBaHHS OJIOYHO-
KOMIUIEKTHOTO 00JIaIHAHHS;

5) IOINBHICT, CTBOPEHHSI PEriOHANBHUX 0a3 JJisi OpraHizaili IeHTpaji3o-
BAHOTO 0OCITyTOBYBaHHs 00JIaJHAHHS,

6) YIOOCKOHQJICHHS CTPYKTYpM ¥ oprasizaiii MarepiaabHO-TEXHIYHOTO
MOCTa4YaHHS,

7) HeOOX1HICTh CTBOPEHHS 3araciB OJIOKIB 1 BY3JIIB;

8) HEOOXITHICTh TMOMOBHEHHs 3amaciB OJOKIB 1 BY3JiB Ui 3a0e3NeyeHHs
3aaHo01 HaJIWHOCTI O0OIaHAHHS.

Takox HEOOXIHO BpaxyBaTH, IO B JEIKUX BHUINAAKAX PEMOHTHI POOOTH
JIOIIUTBbHIIIE 3aMIHUTH HA TIOBHE OHOBJICHHS OO0JIaTHAHHS, 1110 BUUIILIO 3 Jagy. AJpKe

OCHOBHOIO METOIO CTpAaTerii TEXHIYHOTO 0OCIyrOBYBaHHS 1 PEMOHTY € 3a0e3MeUeHHs
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HaJIAHOI pOOOTHM Ta CHOPABHOIO CTaHy OOJaJHaHHS OO0’€KTIB MariCTpaJbHUX
ra3omnpoBO/IiB IIPH MiHIMaJIbHUX 3aTpaTax[2, C.74]

3BiJICH BHUILIMBAE, 110 HEOOX1THO MPH CTBOPEHHS MOETI TaKoX OpaTu 70 yBar,
sKi came ¢hopMU OpraHizailii peMOHTY Ta €KCIUTyaTallii OyJayTh 3aCTOCOBaHI B IIpoliect
TeXHIYHOTO oOciyroByBaHHA. Cepell MOXIMBHX: HAasBHI EKCHEIUIIIHI PEMOHTHI
Opuramu; mepecyBHi 0a3zum TO, cnemiamizoBani Opuraaw 3 MOHTaKHO-IEMOHTAKHUX
poOit. Ilepmn aBI J03BOJSIFOTH 3AIMCHIOBATH HEOOXIJTHI 3aXOAW Ha MICII, OCTaHHS
nependayvae JOCTaBKY HECIPABHOTO OONAHAHHS Ha 3aBOJ-BUPOOHUK Y 301pHO-
KOMIUIEKTYBaJIbHE MIIPUEMCTBO, 1110, 0€3YMOBHO, Ma€ BiJI0OpaskaTUCS B MOJIENI/

TakuMm 4MHOM, ypaxyBaHHS TMEPETIUYeHUX 3arajlbHUX OCOOJMBOCTEH T03BOJISIE
po3pobasaTH MaremarnyHi mojeni TO gk mist pi3Hux lepapxiyHux piBHIB KC y
LJIOMY, TaK 1 JJi1 KOHKPETHOIO 0JIOUHO-KOMIUIEKTHOTO O0JIaTHAaHHS 30KpeMa.

Jliteparypa:

1. I'pynz B. 4., Koctis 4. B., IIpomtok B. P., Tumkis J[. ®. Marematuune
MOJICJTFOBAHHS CKJIQJIHUX Ta30TpaHcropTHUX cucteM B komruiekti 3 TICI. Science
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Laminating of printing sheets enhances the decorative and durability of

printing products. The strength of lamination is ensured by adhesion and depends on

the nature of the contacting surfaces, their surface characteristics and the contact area.
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There are some interconnections between the adhesive and substrate molecules,
starting from the weakest dispersions, and ending with the forces of chemical
interaction. Crucial to adhesion are the chemical nature of the adhesive and the
substrate, the type and number of functional groups on the surface of the adhesive
and substrate and their ability to interact. To enhance the adhesive strength, modify
the substrate or adhesive, resulting in reactive groups capable of interaction.

Increasing the contact area between the adhesive and the substrate leads to an
increase in adhesion, regardless of what determines the bond between the surfaces.
The size of the contact area is influenced by factors such as wetting, the ability of the
adhesive to fill the irregularities of the solid surface, while displacing air.

The air that is in the pores of the surface of the sample prevents the maximum
possible contact. Thus, substrate surface morphology, topography, microrelief, and
purity are important factors that influence adhesion. Microscopic and
ultramicroscopic irregularities play the greatest role on the verge of distribution
adhesion-substrate interface. Thus, to achieve maximum adhesion, it is necessary that
the adhesive molecules penetrate not only in the macro- but also the microscopic
defects of the surface of the polymer substrate, since in this case the size of the
contact surface reaches a considerable size.

Laminated prints have good decorative properties, which are determined by the
visual evaluation of products, but it is difficult to estimate the amount of adhesion of the
film to the surface of the printed sheets. For many years, there have been problems with
the laminating of prints produced by digitally, both immediately after printing and after a
certain period of time, especially the problem of laminating dark solid fillings [1].

The film for lamination exfoliates from the sheets covered with fuser oil, wax,
paraffin, depending on the type of digital printing machines. The peeling can be
continuous, on the entire surface of the print, or on the surface layer of paint, at once
or after some time during operations of blanking, folding, punching. The problem of
low adhesion of the film to the surface of prints printed by digital printing machines
Is that the adhesive (adhesive) is delayed on the surface of the print, the ink layer,

without penetrating deep into the substrate [2].
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Factors affecting adhesive strength include:

1) Compatibility of adhesive and substrate. The compatibility of the adhesive
and the substrate is influenced by their chemical nature and their ability to physico-
chemical interaction. In the case of low compatibility of materials, methods of
enhancing adhesion bonding are pre-chemical treatment, electric discharge treatment,
ionization, use of non-polar adhesives, addition of copolymers to the adhesive.

2) Contact area of adhesive and substrate. The larger the contact area, the
greater the adhesion. The contact area is affected by the wettability of the substrate
surface with a liquid adhesive. With high wettability, the adhesive provides
maximum contact and tight material bonding.

3) The degree of flowing of the adhesive into pores or cracks on the surface of
the substrate, followed by curing. This factor is influenced by substrate porosity and
pore shape. In this case, the greater the number of rivets, the stronger the bond
between the adhesive and the substrate.

4) Diffusion of macromolecules and their segments across the boundary of the
adhesive-substrate section. Diffusion of molecules of one polymer into another leads to
the disappearance of the phase boundary and the soldering of the contacting surfaces.

5) Presence of residual stresses. During the curing process, when the adhesive
connection is cooled, internal stresses occur due to the difference in thermal and
mechanical characteristics of the adhesive and the substrate. Also, the residual
stresses are influenced by the size of the adhesive joint and the shape of the surface.

6) The presence of dispersed particles on the substrate surface, for example,
anti-mackling means, metallic particle paints, oil and wax inclusions in the paint. The
presence of particles on the substrate surface with mechanical properties other than
those of the polymer can lead to the destruction of the adhesive connection due to the
appearance of deformation, the occurrence and propagation of cracks. As the number
of dispersed particles increases, the likelihood of defects contributing to the failure of
the adhesive bond increases.

7) Lamination process parameters such as temperature, pressure and contact

time (lamination speed). These parameters require directional control depending on
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the materials used, their chemical composition, degree of deformation, strain rate,
surface roughness, presence of surface layers. As the temperature rises, the diffusion
process proceeds more intensively, thereby increasing the adhesion, increasing the
pressure leading to an increase in contact area.

A stable adhesive connection can only be obtained with properly selected process
parameters, but the complex nature of the relationship between these parameters and
their effect on the adhesion for different materials must be taken into account [2].
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B pabore [1] Obi1a mipemyiokeHa dIEKTPOAUHAMUYECKAs MOJIENIb COSAMHEHUS N

OJIMHAKOBBIX BOJTHOBOJIOB, KOTOPOE UMEET BpaIIaTEIbHYI0 CUMMETPHUIO N -TO TIOpsJIKa
OTHOCHUTEIILHO OCH TMEPHEHIUKYJSIPHON IUIOCKOCTH CO€IMHEHUS. OTINYUTENbHOU
OCOOCHHOCTBIO MOJIENN  SIBJISIETCS.  CIMIOCOO  TOCTPOCHHUS HWCKOMOW  KOMITOHEHTHI

QJICKTPOMArouTHOI'O IIOJIsI BHYTPH COeﬂPIHI/ITeHBHOﬁ II0JIOCTH, OCHOBBIB&EMHﬁCH Ha
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METOJIe Mpou3BeeHUs obsactell. YUCIEeHHbI anropuT™ ObUT MIPOBEPEH Ha TECTOBBIX
3a71ayax M Mokasaj cBoro 3(h(HEeKTUBHOCTD KaK MpU 3< N <6, TaK U NpH OOJIBILIEM YHUCIIE
COCIMHSIEMBIX BOJTHOBOIOB. OtHaKo (hopmabHOE ero 000CHOBaHHUE HE OBLIO JaHO.
Hacrosmas pabora 3amonnser 3tor npoben misi 3<N<6. Ilonobno [2],
OecKOHEUYHbIE CHUCTEMBI JIMHEWHBIX anreOpanueckux ypaBHeHuil (BCJIY), k koTopsiM
CBOAMTCS MCXOJHAsl T'paHMYHAas 3ajiaya, MPEeAJIaracTcs pacCMaTpuBaTh B KayecTBE

OMEepPaTOPHBIX YPAaBHEHUN B MPOCTPAHCTBE mocieaoBaTenbHocTe /. [lokazaHo, yTo

IJIA ITIOYTH BCEX 3HA4YE€HUM 4aCTOTHOTO mapamMCcTpa 3TH YPAaBHCHHUA HC MOI'YT HMCTb
Ooonee ogHoro pemeHud. C LENpl0 aHaaM3a MATPUYHBIA ONEpPaToOp KaXKIOro U3
ypaBHeHHﬁ INpCaACTaBJICH B BHUAC CYMMBI TOXKIACCTBCHHOI'O OIICpaTOpa, OIICpaTOopa,
OINMCBIBAKOIIIETO BSaHMOI[eﬁCTBHe aricpTyp nNCpBoro U MNpuCraroimux BOJIHOBOJAOB, a
TAKIKC BIIOJHC HCIIPCPBIBHOI'O OIICPATOPA, OIIMCBIBAIOIICTO BBaHMOﬂGﬁCTBHC arcpTyp
IICPBOI0 U OCTAJIbHBIX BOJHOBOIOB. I[JBI 3<N<ZL6 YCTAHOBJICHO, 4YTO BTOpOﬁ n3
IMEPCUUCIICHHBIX OIICPATOPOB MOKCT OBITh pasaciicH Ha ABC YaCTH, a HWMCHHO,
OIICpaTop CiXKaTuid M BIIOJHC HGHpGpBIBHBIfI OIICpaTop. TeM camMbIM OOOCHOBaHBI
(penrobMOBOCTh PacCMAaTPUBAEMBIX YPABHEHUH M MX Pa3pelInMOcTb. JokaszaHo,
yto pemienue kKaxaod u3z BCIIY MoxkeT ObIThb HaWJIEHO METOJIOM pPENyKIIHH,
CXOIAIIMMCS 110 HOPME IPOCTPAHCTBA /; .
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