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bapanosa /[. 1. Y 10CKOHaNEHHS TEXHOJIOT1] BIATBOPEHHS MapKepiB JOMOBHEHOI
peanbHOCTI Ha IPYKOBaHIM MPOIYKIIii By IM4HOI pekinamu. — KBamidikaiiiiiHa HayKoBa
npallsd Ha TpaBax PyKOTMHCY.

Hucepramiss Ha 3100yTTS HAYKOBOTO CTYMEHs JokTopa (diumocodii 3a
cremiaynpHicTIO 186 «BumaBuunreo Tta mnomirpadis» (18 — BupoOHunTBo Ta
TexHoJorii). — HarmloHaneHui TeXHIYHMI yHIBepcuTeT YKpaiHu «KHiBChKHIA
noJliTexHIYHuM 1HCTUTYT iMeHi [ropst Cikopcekoroy, Kuis, 2025.

Huceprariis  mpuCBsiY€HA  YIOCKOHAJIEHHIO  TEXHOJIOTIYHOTO  TMPOIECY
noJirpadiyHOr0 BUKOHAHHS JIPYKOBAaHOI MPOIYKIllT BYJMYHOI pEKJIaMH 3 MapKepaMu
JIOTIOBHEHO1 PEabHOCTI.

JloroBHEHA peabHICTh € HOBOIO ITU(POBOIO TEXHOJIOTIEI0, 10 JTO3BOJISIE TIOETHATH
€JIEMEHTH JPYKOBAHOTO CBITY 13 IU(POBUM 32 paXyHOK BUKOPUCTAHHS TPUCTPOIB TAKUX
sk Tenedon, cMaptdoH uM ruiaHmieT. Bee BiAOyBaeThes NUIIXOM HABEICHHS KaMepu
NPUCTPOIO HA CIICIiaNbHEe HAPyKOBaHE 300pakKeHHS MapKep, MOTIM CUCTEMA TOPIBHIOE
Horo 13 3akofoBaHUM y 0a3l JaHMX Ta 3a YMOBHU CIIIBINAJIHHS HAJPYKOBAHOTO Ta
IIU(PPOBOTO TIPOTPAEThbCcs MUMPOBUN KOHTEHT. TakuM YHHOM MOXHA «OXKUBUTID
CTaTUYHUI IPYyKOBAHWIN KOHTEHT Ta 3pOOUTH MPOYKT OUTHIII KOHKYPEHTOCIIPOMOXHUM Ha
PUHKY, 3ajy4aloud sKoMmora Ouibiry ayauropito. HoBorto cdeporo uisi 3acTocyBaHHSA
JIONIOBHEHOI PEabHOCTI CTaja MPOAYKLIS BYJUYHOI PEKIaMU — CITUIANTH, IUIAKaTH,
o1100pan. 17151 HUX XapaKTEPHUM € HasIBHICTh BEJIMKOT KIJTBKOCTI (haKTOPiB, 30KpeMa YMOB
BUKOPHCTAHHS, XapaKTepUCTHK CaMHX MapKepiB, OCOOJMBOCTEH 3aapyKOBYBaHOTO
Marepiany Ta MaTepiajiB sl APYKY (TOHEpiB, (hapOu), yMOB IPYKY, SIKi CJIiJl BpaXOBYBATH
npu ii po3po0IIeH] Ta BUBYATH, BU3HAYAOUX KUTBKICHI ITOKa3HUKH BILTUBY, 1110 J03BOJIUTH
pO3pOOUTH CHUCTEMY HOpMaii3allii MpOIECy BIATBOPEHHS MapKepiB JIOMOBHEHOL
peampHOCTI. CamMe TOMy po0OOTa € aKTyaJbHOI, OCKUIBKH pe3ysbTaToM 1ii Oyje
pPO3pO0JIEHHST pEKOMEHJAlllM, IO JO3BOJIATh BUTOTOBJISITH SAKICHY HPOIYKINIO 3
BpPaxyBaHHSIM PI3HUX yYMOB BHUKOPHCTaHHS, II0 Y CBOIO YEPTry JO3BOJIUTH PO3IIMPUTH

3HaHHs y cdepl TOMOBHEHOT PeaTbHOCTI Ta 11 3aCTOCYBaHHI JIJIs JPYKOBAHOI PO TYKITii.



JHuceprairiitHa po6oTa BUKOHYBajIacs B MEKax HAyKOBOI TEMH, IO BUKOHYETHCS
y Mexax pobouoro uvacy Ha kadeapi pemnporpadii «Cranmapruzaiiis TEXHOJIOT1H
OPYKOBaHUX 1 €JEKTPOHHMX BHUAAHBbY» (JIE€pKaBHUU pEeCTpaliiHUi  HOMEp
01190001988, HaykoBuii KepiBHUK J0OII., K.T.H. Posym T. B.).

MeTtoto pobOTH € YTOCKOHAJIEHHS TEXHOJIOT11 BIATBOPEHHS MapKePiB TONOBHEHO1
peabHOCTI HAa JPYKOBAHIA MPOAYKINI ILISXOM BCTAHOBJICHHS 3aKOHOMIPHOCTEH
BIUIMBY 30BHIIIHIX (DAaKTOPIB HA 3MIHY MapaMeTpiB MapKepiB s cTabdii3alii mporecy
BIITBOPEHHS! KOHTEHTHOT CKJIaJI0BO.

JUis BUKOHAHHS TMOCTaBJIEHOI METHU y POOOTI, IO CKIAJAEThCS 3 YOTHUPHOX
pO31UIiB, OyJI0 BUKOHAHO PsiJl 3aBaHb.

VY nepmomy po3zini Oyino Oysi0 BAKOHAHO aHaJIi3 Cy4acHOTO CTaHy Ta TCHJICHIIIHA
HA PUHKY JOTIOBHEHOI PEaIbHOCTI 3 PO3POOJICHHSIM Ha MOr0 OCHOBI cHCTeMaTH3allli
MapKepiB JOMOBHEHOI pPEaJbHOCTI, 3aJpPYKOBYBAHMX MaTepialiB JJIi CTBOPEHHS
MPOIYKIii 3 JOTMOBHEHOI PEAIBbHICTIO, CUCTEM JIOMOBHEHOI pealbHOCTI Ta cdep
3aCTOCYBAHHS JIaHO1 TEXHOJIOT11. TakoX MpoBeIEHO MAaTEeHTHUH TOIITYK Y JaH1i cdepi
3a TakuMH TemMaMu «JlomoBHeHa peanbHICTh», «AR-Texnonorii», «lIpoaykiis 3
JOTIOBHEHOIO peanbHICTION, «I13 115 cTBOpeHHs AonoHeHo1 peanbHocT, «IIpunaau
JUIs BIATBOPEHHS JOTIOBHEHOI peaabHOCTI». Ha OCHOBI MpOBEAEHOTO JOCHIIKEHHS
OyJI0 BU3HAYEHO 3a JOMOMOTOI0 giarpamu [lapeTo Ta Marpuill €KCepTHUX OIIHOK
HANOUIBII BaroMi NapaMeTpH, 10 BILUTUBAIOTH HA MPOIEC KOPEKTHOTO 3UUTyBaHH AR-
MapkepiB, 1Mo Oylo BiZOOpa)k€HO Ta MiATBEPIKEHHO 3a JOMOMOIOK MPUYUHHO-
HACJI1JIKOBOI JllarpaMH.

VY npyromy po3ziii Ha OCHOBI MPOBEJICHOTO aHAJTITUYHOTO OIVISAY OyJI0 BUKOHAHO
noOyoBy 1H(pOpMALiiiHOI Ta MaTeMAaTHYHOI MOJENl MpPOILECY 3YMTYBaHHA MapKepiB
JIONIOBHEHO1 PETbHOCTI, 1110 JIO3BOJIIIIA BU3HAYMTH B3aEMO3B’SI3KU MK CKITaJHUKAMU LHOTO
NpoLIECy, Ha OCHOBI 4Oro OyJO0 BHM3HAUYEHO KPHUTEpIi SKOCTI 3YMTYBAaHHA MapKepiB
JIOTIOBHEHO1 PEaTbHOCTI, CEPe/T SIKNX HABAKIIMBIIIIMMU € O€3B1IMOBHICTB ITHOTO MPOIIECY Ta
BIIMOBIIHICTh TIApaMeTPiB MapKepiB, a TaKOXK pO3pO0JICHO JOMIHAHTHY I€papXidHy
BIOPSAKOBaHY MOZIE/Ib KPUTEPIIB BILIMBY HA BLATBOPEHHS MAPKEPIB IOMTOBHEHOI PEATIbHOCTI

3 BU3HAYCHHSM PIBHA iX BaroMocCTi Ta IMOOYJ0OBOKO CUCTeMH (haKTOPIB BIUIMBY Ha POOOTY



CHCTEMH «OPHTIHAI-33]IpyKOBYBaHHI MaTepiall-BIIOMTOK-CICTEMA CKaHyBaHHS MapKEPIBY.
Ha ocHoBI aHamizy OTpuMaHUX pe3yJibTaTiB Oyjo c¢(OPMOBAHO METOAMKY IPOBEACHHS
eKCIIEPUMEHTATIBHOTO JIOCTIHKEHHS JJTs1 BECTAHOBJICHUX TPYII IMPOIYKILT BYJIMYHOT pEKIaMu
13 BCTAQHOBJICHHSIM HEOOXITHMX MarepiaiiB, OOJaJHAHHSA, YMOB Ta HOPM, a TaKOX
0COONMBOCTEN MIATOTOBKM TECTOBHUX 3pa3KiB Ta MPOBEICHHS OIHIOBAHHS OTPHUMAHUX
PE3YJIbTATIB.

VY TperboMy pO3aill 3 BUKOPUCTAHHSIM pO3POOJIEHOI METOIMKH TPOBEACHHS
eKCIIEpUMEHTY Ta  OIIHIOBAaHHA OTPUMaHHX  pE3yJbTaTiB  Oylno  MpPOBEICHO
eKCIIEPUMEHTAJIbHE JOCIIPKEHHS 3 BU3HAYECHHSM PAIllOHAIBHUX TOKA3HUKIB MapKepiB
JIOTIOBHEHOI PEaTbHOCTI BIAMOBIIHO /O yYMOB Ta TEPMIHY €KCIUTyaTalli, a TaKoX
napameTpiB APYyKy BIAMOBIIHOI IPYyIH BCTAHOBJIEHOI MPOAYKLIT — CITUIANTH, TUIAKATH Ta
ou1oopau. Pe3ynbTaroM BUKOHAHHS MPOBEIEHUX JOCTDKEHh CTaTd JOMYCTUMI
MiHIMaJIbHI 3HAYEHHS! KOHCTPYKTUBHO-TEXHOJIOTIYHUX MMOKa3HUKIB MapKepiB JTOMOBHEHOI
peanbHOCTI (PO3MIp, CTYIIHb KOHTPACTY, CTYIIHb JIETalli3allii pUCYHKY MapKepy).

VY geTBepTOMy po3aiii Oys0 MPOBEICHO BU3HAYCHHS MapaMeTPiB MapKepiB Il
BIJIMOBIAHOT NPOYKIIi1 3 BUKOPUCTAHSAM 1MITalIiHOI MOJieN rpolecy cTBOpeHHs: AR-
MapKepiB, IO CTajO0 OCHOBOI JUIsl MPOBEACHHS pPEerpeciiHoro aHamizy s
MIPOrHO3YBaHHS KOPEKTHOTO 3YNTYBaHHs AR-eneMeHTIB U1t KOSKHOTO BUTY MPOAYKIii
3 BU3HAYEHHSM BIJIMOBITHUX TTapaMeTpiB MapkepiB. Ha ocHOBI 11boro Oysiv BU3HAYEHI
MpaKTUYHI PpEKOMEH IaIlii 3 Ma00py napaMeTpiB MapKepiB, a TAKOXK iX moJirpadiqaHoro
BUKOHAHHSI JUIs BIAMIOBIIHUX BU/IIB IPOIYKIIi — CITUIANTIB, IJIaKaTIB Ta 01100paiB, 10
JI03BOJIMJIO YJOCKOHAJIMTU MPOLEC BUTOTOBJICHHS MPOAYKII BYJIMYHOI pEKIaMH 3
eJIeMEHTaMH JIOTIOBHEHOT peajbHOCTI.

VY pe3ynbTari BUKOHAHHS JUCEPTALIiHOT POOOTH OyJI0 OTPUMAHO TaKl HayKOBI
pe3yibTaTH:

1. Bnepmie po3pobiieHO MeToJ BHU3HAUYCHHS (DAaKTOpIB BIUIMBY Ha MPOILEC
BIJITBOPEHHSI MAapKepiB JOTMOBHEHOI PEATbHOCTI IJIsi JIPYKOBAaHOI MPOMYKIi 13
IHTCHCUBHUMH yMOBaMHM BHUKOPUCTAHHS, PO3POOJEHO JTOMIHAHTHY 1€papXIuHy
BIIOPSIIKOBAHY MOJIENIb KPUTEpIiB BIUIMBY Ha IMPOLEC BIATBOPEHHS MapKepiB

JIOTIOBHEHOI PEaIbHOCTI JPYKOBAHOT MPOTYKIIIi.



2. Bmnepme BCTaHOBIEHO B3a€EMO3B’SI30K  OCHOBHHMX  KOHCTPYKTHBHO-
TEXHOJIOTIYHUX MapaMeTpiB Mapkepy (po3mip, KoJip, CTyHiHb AeTali3alli pUCYHKY
MapKepy), YMOB €KCIUTyaTallii IpoayKIlii 13 JOMOBHEHOIO PEAlbHICTIO Ta MOKA3HUKIB
SIKOCT1 TIPOIIECY BIATBOPEHHS €JIEMEHTIB JIOMMOBHEHOI PeaJbHOCTI.

3. Brepiie po3po6iieHO anropuT™ BUOOPY HapaMmeTpiB MapKepiB BIAMOBIIHO 10
YMOB 1X MOJAJIbIIOI €KCIUTyaTallii Ta BCTAHOBIIEHO KPUTEPIl OIIHKUA SKOCTI MPOIECy
BIITBOPCHHS MapKepiB JOMOBHEHOT peaJIbHOCT1 Ha IPYKOBaH1M MPOAYKIlli BIAMOBITHO
710 BITUBY 30BHIIIHIX (paKTOPIB.

4. Po3pobneno 1mudpoBy IMITAIiitHY MOJENs MPOIECY CTBOPEHHS MapKepiB
JOTIOBHEHOI PeajbHOCTI, 110 JT03BOJISIE BU3HAYATH PAlllOHAJIbHI 3HAYEHHS OCHOBHUX
TEXHIYHUX MOKa3HUKIB MapKepiB I cTaliIi3allii mpouecy iX po3ii3HaHHS BIATOBITHO
JI0 BILIUBY 30BHIITHIX (haKTOPIB.

[IpakTuHe 3HAYEHHS OJACPXKAHUX PE3YJbTATIB TOJISITa€ B TOMY IO Ha OCHOBI
MPOBEACHUX JIOCIIDKEHb OyJio pO3po0JIeHO PEKOMEHMAIii IIOJ0 YIOCKOHAICHHS
TEXHOJIOTTYHOI'O TPOLECY PENPOAYKYBaHHS JPYKOBAHOI MPOAYKIIT 3 eleMeHTaMu
JIOIIOBHEHOI PEAJIbHOCTI, a caMe MPOAYKLIl BYJMYHOI PEKJIaMH Ha OCHOBI ITPOBEIECHUX
JOCHI/PKEHb B YMOBaX EKCIUTyaTallli TaKoro pojy MNpOIYyKINi, a TakoX po3poOseHuX
MaTeMaTUYHHUX 3aJIeKHOCTEH 3 BU3HAUEHHAM (PAKTOPIB, BIUIMB SIKMX HaAHOLIbLIE CIIiA
niependavaT 3aBYaCHO Ta 3aCTOCOBYBATH 3aXOJIH 10O iX ycyHeHHs. OTprMaHi HayKOBI
pe3yJIbTaTh Ta HaNpAIIOBAaHHSA JWCEPTAIliiHOI poOOTH Oy/iM BUNPOOYBaHI B paMKax
BUKOHAHHS psity TecToBUX poOIT Ha mianpueMctsl TOB «Camoric IpiHT» Ta npoiuwm
BJIaJIe TECTYBaHH, 1110 TiITBEPPKEHO aKTOM BITPOBaKeHHs. OCHOBHI MOJIOKEHHS POOOTH
BITPOBA/KEHI Y HABYAJILHUH MPOLIEC MIrOTOBKH (haxiBIIiB 3a crierianizaiieto « TexHonorii
CJIEKTPOHHUX Ta MYJIBTUMEAIMHUX BUAAHb» (CremiayibHICTh 186 «BumaBHUIITBO Ta
nojiirpadisiy) B Mekax JIeKiid, Ja00opaTOpHUX Ta MPAKTUYHUX 3aHATH JIUCIUILIIH
«TexHoor1i JOMOBHEHOT PEATLHOCTI.

Knwuosi cnosa: oonosnena peanvHicms, npoyec ouyugposysanus, pakmopu
AKOCMI, CMPYMUHHUIL OpPYK, KOJbOPOBIOMEOPEHHA, yupposa kamepa, cpaghiune
300paxcennsn, cpagiuna mouHicme 6i0OUMKIE, KONIPHI NOKA3HUKU, UWIMPUXOBI

e1eMenmu, KoaipHa giomMinnicms, ofhcemnuit Opyx, AR-mapxep, akicmo



ANNOTATION

Baranova D. I Improving the technology of reproducing augmented reality
markers on printed street advertising products. — Qualification scientific work in the
form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 186 «Publishing
and Printing» (18 — Production and Technologies). — National Technical University of
Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, 2025.

The dissertation is devoted to improving the technological process of printing and
producing other street advertising products with augmented reality markers.

Reality is supplemented by new digital technology, which allows you to combine
elements of light from digital ones into various devices such as a telephone, a
smartphone or a tablet. Everything is done by pointing the camera at the device on a
special hand-held image marker, then the system matches the data encoded in the
database and matches the hand-held digital content. In this way, you can «revivey static
content and create a product that is more competitive in the market, thereby gaining a
larger audience. A new area for the development of augmented reality has become the
production of street advertising — sits, posters, billboards. They are characterized by
the presence of a large number of factors, the focus of the minds of the creator, the
characteristics of the markers themselves, the characteristics of the material used and
the materials for each other (toners, farbees), the minds of each other, which is the basis
for their care. The process of creating markers of augmented reality is divided and
twisted, meaning a number of indicators are infused, which allows for the development
of a system of normalization for the process of creating markers of augmented reality.
This work itself is relevant, since the result will be a disaggregated recommendation to
allow the preparation of clear products from the input of different minds of the world,
which will allow the expansion of knowledge in the sphere of augmented reality and
They are frozen for processed products.

The dissertation work was completed within the boundaries of science by those

who are completed within working hours at the department of reprography



«Standardization of electronic and electronic media technologies» (state registration
number 0119U001988, scientific kerivnik associate professor, candidate of technical
sciences Rozum T.V.).

The method involves improving the technology of creating augmented reality
markers on other products by establishing patterns of influx of external factors into
changing the parameters of markers to stabilize the process creation of a content
warehouse.

To select the assigned mark from the robot, which consists of several sections, a
number of tasks were completed.

The first section included an analysis of the current trends in the augmented reality
market with divisions on its basis, systematization of augmented reality markers,
related materials for the creation of products augmented reality, augmented reality
systems and areas of application of this technology. A patent search was also conducted
in this area for the following topics: «Augmented reality», «AR-technologiesy,
«Products with augmented reality», «PP for the creation of augmented reality»,
«Appliances for the creation of augmented reality». Based on the research carried out,
the most important parameters were identified based on additional Pareto diagrams and
matrices of expert assessments that influence the process of correct reading of AR-
markers, which was displayed and confirmed by additional causal-inheritance
diagrams.

In another section, on the basis of an analytical survey, a data-driven and
mathematical model was developed for the process of reading markers of augmented
reality, which allowed for significant interactions between the collaborators of this
process, on the basis of which the criteria for the readability of augmented reality
markers were determined, among which the most important are the serenity of the
process and the consistency of the parameters of the markers, as well as the breakdown
dominant and hierarchical the model of criteria for infusing the created markers of
augmented reality with the values of the level of their mobility and the per-unit system
of factors into the work of the system «original-designed material-sampling-scanning

system» has been ordered markers. Based on the analysis of the obtained results, a



methodology for conducting experimental research was formed to identify groups of
street advertising products from the established necessary materials, equipment, minds
and standards, as well as features of the preparation of test tests. from the results of the
assessment.

In the third section, using a different method of conducting experiments and
evaluating the results, an experimental investigation was carried out of the significant
rational indicators of markers of augmented reality, similar to the minds of terms of
operation, as well as parameters of each type of installed product — web, posters and
billboards. As a result of the investigation, the acceptable minimum values of the
design and technological indicators of augmented reality markers (size, level of
contrast, level of detail of the marker drawing) have become acceptable.

In the fourth section, the parameters of markers were determined for specific
products based on the simulation model of the AR-marker creation process, which
became the basis for regression analysis to predict the correct reading AR elements for
skin products with selected marker parameters. Based on this, practical
recommendations for steam selection were made meters of markers, as well as their
printing output for similar types of products — sitelights, posters and billboards, which
made it possible to streamline the process of preparing street advertising products
elements of augmented reality.

The following scientific results were obtained as a result of this dissertation work:

1. First, the method of identifying factors inflowing into the process of creating
markers of augmented reality for other products from intensive minds has been broken
down, a dominant and hierarchical ordered model of criteria has been broken down
joining the process of creating augmented reality markers for man-made products.

2. First, the interrelationships between the main design and technological
parameters of the marker (size, color, level of detail in the marker design), the
principles of product operation from augmented reality and performance indicators
have been established. the process of creating elements of augmented reality.

3. First, the algorithm for selecting the parameters of markers has been broken

down according to the minds of their further operation, and criteria have been



established for assessing the efficiency of the process of creating augmented reality
markers on other products. depending on the influx of external factors.

4. A digital simulation model has been developed for the process of creating
augmented reality markers, which makes it possible to determine the rational values of
the main technical indicators of markers to stabilize the process of their recognition
depending on the influx of external factors.

The practical significance of the obtained results lies in the fact that, on the basis
of the research, recommendations were developed to improve the technological process
of reproducing manufactured products with elements of augmented reality, and
products of street advertising on the basis of research in the minds of the operation of
this kind of product, as well as the disaggregation of mathematical deposits with
significant factors, the influx of which are the greatest traces of transfer immediately
and stagnation of entries Thankfully Ikh uzunennaya. The scientific results and the
dissertation work were tested within the framework of a series of test robots at the
enterprise of LLC «Salutis Print» and were further tested, which was confirmed by the
certificate of approval. The main provisions of the work are introduced in the initial
process of training facists for the specialization «Electronic and multimedia
technologies» (specialty 186 «Printing and printing») in between lectures, laboratory

and practical classes in the discipline «Augmented Reality Technologies».

Keywords: augmented reality, digitization process, quality factors, inkjet
printing, color reproduction, digital camera, graphic image, graphic accuracy of

prints, color indicators, bar elements, color shift, offset printing, AR-marker, quality
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BCTYII

AKTYAJIBHICTh TEMM. JlonoBHEHA pealbHICTh € OJIHIEI0 3 HOBHUX
TEXHOJIOT1H, sIKa JTO3BOJISIE TOETHATH JAPYKOBAaHY MPOMYKIIIO Ta MU(PPOBHI CBIT B
€IUHUA KOHKYPEHTOCIIPOMOXKHHUN MPOAYKT, 10 OyJ€ MaTh BHCOKHI MOMHUT CEpell
NOTEHLINHUX KIi€HTIB. Lls1 TEXHOOrIA NoJsArae y BIATBOPEHH] BIPTyaIbHUX 00’ €KTIB
Ha €KpaHl NPHUCTPOI0 NpPH HABEACHI MOro Kamepu Ha CIelialibHe 300pa’kKeHHs-
MapKepy.

[Is TexHOJOTIA 3aCTOCOBYETHCS y pi3HUX cdepax, 30KpemMa HOBOK cTaja
JIpyKOBaHa Tponaykiis. Y cdepl OpoayKilii 3 JOMOBHEHOK PEATbHICTIO MOXHA
BUJUINTH JBa HANpsSMKH — KHWXKKHW, >KypHalU, Ta3eTd, JIMUCTIBKM Ta BHUpPOOU 3
TEKCTWJIIO0, TMAKOBAaHHS Ta BYyJWYHA pekiama. Jpyruil HampsiMOK y TOpIBHSHHI 3
NEPIIUM € MATOJOCIIIKEHUM, X04a i € OUThLI MOMYJIIPHUM 3apa3 cepesl KOPUCTYBayiB
Ha (OHI MaaiHHS TOMYJSIPHOCTI KJIAaCH4HOi moumirpadii 3a paxyHOK HasBHOCTI
ppoBUX OLIBII 3pYYHUX aHAIOTIB. JljIs 11i€l mpoayKIlli XapakTepHUM € 3HAYHUI
BIUTMB YMOB BHKOPUCTAHHS Ta HASBHICTH 1HIIUX PI3HOMAHITHUX (AKTOPIB, SKi CIiJ
BHUBYATH, BU3HAYAIOYM KIJIbKICHI TMOKA3HWKH BIUIMBY, IO TO3BOJUTH PO3POOHUTH
CUCTEMY HOpMaJi3allii MpoIecy BiITBOPEHHs MapKepiB JOMOBHEHO1 peanbHOCTI. [e B
CBOIO YEPry J03BOJIUTH 3pOOUTH TEXHOJIOTTYHHUI MpOLIEC PO3POOJICHHS MPOIYKIIi 3
JIOTIOBHEHOIO PEAIBHICTIO OUIBIN CTA0lIbHUM, TOUHUM, IPOCTHM Ta €(PEKTUBHUM Ta
3pOOUTH caM KIHIIEBUH MPOAYKT OLIBII SIKICHUM Ta KOPEKTHO MPAIIOI0UYUM 3a Oyab-
SKHX YMOB.

Came TOMy poOOTa € aKTyaldbHOI0, OCKUTBKH PE3YJIbTaTOM ii Oyje po3pOoOJIeHHS
pEeKOMEH A1, 0 AJ03BOJIATh BUTOTOBIIATH SIKICHY POAYKIIIIO 3 BpaXyBaHHSAM P13HUX
YMOB BUKOPHUCTaHHS, 110 y CBOIO 4YEPry JO3BOJIUTH PO3LIMPUTH 3HAHHSA y cdepi
JIOTIOBHEHOI peajbHOCTI Ta ii 3aCTOCYBaHHI JJIs1 IPYKOBAHOI MPOIYKIIii.

3B’430K POBOTU 3 HAVYKOBHMMU IIPOITPAMAMHU, IUIAHAMU,
TEMAMMU. Pob6oTta BHKOHaHa B MeEXax HAyKOBOI TE€MH, IO BUKOHYETHCS Yy MeEXax
pobouoro yvacy Ha kadeapi penporpadii «CraHgapTuzaiisi TEXHOJOTH IPYKOBaHUX 1
SNIEKTPOHHUX BUJAaHbY» (neprkaBHUM peectpariitanii Homep 0119U001988, naykoBwmii

KEpIBHUK J101L., K.T.H. Po3ym T. B.).
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META TA 3AJIAYl JOCIJIJDKEHHA. Mera pobotn — yaoCKOHaJEHHS
TEXHOJIOT1i BIITBOPEHHS MapKepiB JOTIOBHEHOI peaJbHOCTI Ha APYKOBAHIM MPOTYKIIIT
IUISSXOM BCTAHOBJICHHS 3aKOHOMIPHOCTEH BIUIMBY 30BHIIIHIX (PAaKTOPIB HA 3MIHY
napaMmeTpiB MapKepiB AJig cTabimi3aliii mpoIecy BIATBOPEHHS KOHTEHTHOI CKIIAJ[0BO1.

J{nst AOCSITHEHHS MTOCTaBJICHOT METH HEOOX1THO BUPIIIMTH HACTYIIHI 3a/1a4i:

— Ha OCHOBI NPOBEJIEHHS AHAIITUYHOIO JOCIIIKEHHS BCTAaHOBUTH (HaKTOPHU
BIUIUBY Ha IIOKa3HMKW HAJAIMHOCTI Ta JOBTOBIYHOCTI HAJIPYKOBAHMX MapKepiB
JIOTIOBHEHOI PEaNbHOCTI, MO0 BIPOBAKYIOTHCS Y KOHTEHT APYKOBAHOI IMPOIYKIIii
BYJIMYHO1 PEKJIaMHU 13 €JIeMEHTaMU JIOTIOBHEHO1 PEaIbHOCTI;

— MpoaHali3yBaTU MNpoOJIeMH Ta BU3HAYUTU HANpsAMH cTaduii3auii mpoiecy
BIITBOPEHHS €JIEMEHTIB JIOTIOBHEHOT PEaIbHOCTI;

— TEOPETUYHO OOTPYHTYBATH Ta PO3POOUTH KOHIIEIIiI0 (OPMYyBaHHS MTapaMeTPiB
MapKepiB JOMOBHEHO1 PEAIbHOCTI B 3JIEKHOCTI BiJ X moJiirpadiuyHOro BUKOHAHHS Ta
YMOB  TOJAJbIIOT0 BHUKOPHUCTAHHS JIPYKOBAHOI MPOAYKIIi B SKUA BOHH
BIIPOBAKYIOTHCS;

— PO3poOUTH MeTonu 1 3aco0M BIOCKOHAJCHHS TEXHOJOTIYHOTO IIPOIIECY
BIJITBOPEHHST MapKePiB JOMOBHEHOI PEAIbHOCTI HA APYKOBaHIM MPOIYKITIi.

06 exm 0ocnidxceHHs: TPOLEC BIATBOPEHHS MapKepiB JOMOBHEHOI peajbHOCTI
Ha JIPYKOBaHIi MPOAYKIII1 ByJIMYHOI PEKJIAMH 111 BILIMBOM 30BHIIIHIX (DAKTOPIB.

IIpeomem Oocniddicenns. mapaMmeTpu MapKepiB JOMOBHEHOI PeaIbHOCTI, PEXKUMHU
CKaHyBaHHSI MAapKepiB JJOMOBHEHOI peanbHOCTI, TapaMeTPU BIITBOPEHHS KOHTEHTHOL
CKJIQZIOBO1 IPYKOBAHOI MPOAYKIIii 13 TOMOBHEHOIO PEaIbHICTIO.

METOJAN HAOCJIIJPKEHHS. Jins nocsrHeHHs IOCTaBJIEHOI MeETH Oyje
BUKOPHUCTAHO PsAJl METO/IIB, a CaMe:

— aHaJITUYHI METOJM JOCHIIKEHHS (DaxoBHX Ta HAyKOBO-TEXHIYHHX JXKEpE,
MIPOBEICHHS TATCHTHOT'O TTOIIYKY;

— cucTemaTu3ailis (akTopiB BIUIMBY HA SKICTh MPOIECY BIATBOPEHHS €JIEMEHTIB
JIOTIOBHEHOI PEaIbHOCTI;

— po3pobeHHst iH(hOpPMAIIITHOT MOJIEIT TEXHOJIOTTYHOL Orepallii TECTyBaHHSI €JIEMEHTIB

JIOTIOBHEHOT PEasTbHOCTI JUTsl YBUPA3HEHHsI TIPOIIECY BiTBOPEeHHS AR-enieMeHTiB;
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— MaTeMaTU4YHE MOJICTIOBAHHS 3 BUKOPHUCTAHHSAM PErPECiHOr0 aHai3y
IPOTHO3yBaHHS YCHIIIHOTO 3YMTYBAHHS MapKepiB JOMOBHEHOT PeaibHOCTI;

— OIllHKa MmapaMeTpiB  MapkepiB  3a  JIONOMOIOK  MIKpOCKomii  Ta
CHEKTpOoPOTOMETPIi;

— TPOBEJICHHS CTATUCTUYHOIO Ta PErpeciiHOrO aHalily OTPUMAHHUX PE3yJIbTaTiB
EKCIIEPUMEHTY;

— 1o0yoBa IMITAIIHOT MO/IEJIl BIUIMBY IapaMeTpiB MapKepiB Ha oOcsar Qaiiny
AR-enemenry;

— aHAJITWYHI TOCTIPKCHHS BIUTMBY MTapaMeTpiB MapKePiB TOMOBHEHOT pEaIbHOCTI
Ha MOKA3HUKHU HAJIAHOCTI BIATBOPEHHS KOHTEHTHOI CKJIaJI0BOI.

HAYKOBA HOBU3HA O/IEP2)KAHUX PE3VJIbTATIB.

1. Bmepmie po3poOieHo MeToJl BU3HAUYEHHS (DaKTOpIB BIUIMBY Ha IMPOILIEC
BIITBOPEHHSI MAapKEpIB JOMOBHEHOI PEANbHOCTI I JPYKOBaHOI MPOIYKLIi 13
IHTEHCUBHMMHM YMOBAaMH BHUKOPHUCTaHHS, pPO3pOOJIEHO JOMIHAHTHY I1€papXidHy
BIIOPSIIKOBAaHY MOJIENIb KpUTEPIiB BIUIMBY Ha TMPOILIEC BIATBOPEHHS MapKepiB
JIOTIOBHEHOI PEalbHOCTI APYKOBAHOI MPOAYKIIIi.

2. Bmnepme BCTaHOBIEHO  B3a€EMO3B’SI30K  OCHOBHHMX  KOHCTPYKTHBHO-
TEXHOJIOTIYHUX MapaMeTpiB Mapkepy (po3Mmip, KoJiip, CTyIiHb JeTani3alli pUCyHKY
MapKepy), YMOB €KCIUTyartarlii IpoayKIilii 13 JOMOBHEHOIO PEaIbHICTIO Ta MOKA3HUKIB
SIKOCT1 IIPOIIECY BIATBOPEHHS €JIEMEHTIB JJOMMOBHEHOI pPeaIbHOCTI.

3. Brepiie po3po6IieHO anropuT™M BUOOPY NapameTpiB MapKepiB BIJMOBIIHO 10
YMOB X MOJAJbBINOI €KCIUTyaTallli Ta BCTAHOBJIEHO KPUTEPIl OIIIHKU SKOCTI MPOIIECY
BIITBOPEHHS MapKepiB JIOTIOBHEHOT peaJIbHOCT1 Ha IPYKOBaH1M MPOAYKIli BIATIOBITHO
710 BIUIMBY 30BHIIIHIX (DAKTOPIB.

4. Po3poOneno mudpoBy IMITAIlIHHY MOJENIH IMPOIECY CTBOPEHHS MapKepiB
JIOTIOBHEHOI PeaibHOCTI, IO JO3BOJIsI€ BU3HAUATH PAIliOHATbHI 3HAYCHHS OCHOBHUX
TEXHIYHHUX MOKa3HUKIB MapKePIB I CTa0LII3a1li1 MpoIiecy iX po3mi3HaHHS BiIIIOBITHO
710 BIUIMBY 30BHINTHIX (haKTOPIB.

[MPAKTUYHE 3HAYEHHA OJIEPXAHUX PE3VJIbTATIB. Ha ocHoBi
NMPOBEICHUX JOCIIKEHb pO3po0ieHa METoIuMKa BUOOpPY TMapamMeTpiB MapKepiB

BIJIMOBIJTHO A0 X MOdirpadiuHoro BUKOHAHHS, YMOB €KCILTyaTallii Ta XapaKTepUCTHK
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JTPYKOBAaHOI IPOYKIIii, 16 BOHH 3aCTOCOBYIOThCS, KA JO3BOJISIE CTAO1II3yBATH MPOIIEC
BIJITBOPEHHSI KOHTEHTHOI CKJIaIOBOT JPYKOBAaHOI MPOAYKIIi 13 JOMOBHEHOIO
PEAJIBHICTIO Ta CHpHUsE palioHaII3alli IPOLIECY TECTYBaHHS.

Po3pobneno pexkomenmamii 1momo monirpagiyHOTO BUKOHAHHS MapKepiB
JIOTIOBHEHOI peajbHOCTI BIAMOBIHO 10 YMOB €KCIUTyaTallli JpyKOBaHOI MPOAYKIIii.

Po3pobneno pexomenaalii 1oOA0 YAOCKOHAJIEHHS TEXHOJIOTIYHOrO IPOLECcy
penpolyKyBaHHS JPYKOBAHOI MPOJYKIIi 3 €IeMEHTaMU JIOMOBHEHOI PEasibHOCTI, a
caMe MPOIYKIIii BYJMYHOI peKJIaMUd Ha OCHOBI MPOBEACHUX JOCIHIKEHb B yMOBax
eKCIUTyaTalii TakoTro POy MPOAYKINi, a TaKoX pPO3pOOJICHUX MaTEeMaTHIHUX
3aJIeKHOCTEH 3 BU3HAUYECHHSIM (PAKTOpiB, BIUIMB SIKMX HAWOUIbIIE CliJl HependadyaTu
3aBYACHO Ta 3aCTOCOBYBATH 3aX0JH IIOJ0 iX YCYHEHHS.

OTpuMaHi HaAyKOBI pe3yJIbTaTH Ta HAIpaI[fOBaHHS JUCEpTAIiiiHOT poOOTH OyiH
BUNPOOYBaHI B paMKax BHKOHAHHS DPsAy TECTOBUX poOIT Ha mianpuemctsl TOB
«Camoric IlpiHT» Ta TpOWNLIM BAajde TECTYBaHHS, IO MiJTBEPHKEHO aKTOM
BIIPOBA>KCHHSI.

OCHOBHI MOJIOKEHHSI POOOTH BHPOBAKEH1 Y HABYAJIBHHUI MPOLIEC MIATOTOBKH
¢daxiBIiB 3a criemiam3amiero « TexXHoJIorii eeKTPOHHUX Ta MYJIBTUMEIIMHUX BUIAHD
(cnewianibHicTh 186 «BuaaBHULITBO Ta moJirpadis») B MeKax JEKLiH, 1abopaTopHUX
Ta IPAKTUYHUX 3aHATh AUCHUILTIH « T€XHOJIOr1i TONOBHEHOI pEeaIbHOCTI.

OCOBUCTUM BHECOK 3JIOBYBAYA. OTpuMani pe3y/ibTaTd AOCIiIKEeHHS
Ta 171€1, 1110 BUHOCSTHCS HA 3aXHUCT, 4 CaM€e: BUBHAUEHHS BaroMux (pakTopiB BILUIMBY Ha
MPOILIEC BIATBOPEHHS MapKePiB IOMOBHEHOT peaTbHOCTI 3 BUKOPUCTAHHAM MPUYUHHO-
HacaiaKoBoi nmiarpamu Ta giarpamu [lapero [1]; BcTaHOBIEHHS KpHUTEPIiB OIIIHKH
SAKOCTI Ta BHMOOpY ajlbTEpHATUBM BHUKOHAHHS IPOLECY CTBOPEHHA MAapKeEpIB
JIOTIOBHEHOI peajbHOCTI 3 BUKOPUCTAHHSIM METOAMKU Ha ocHOBI Mmetoay T. Caari [2];
IIPOBEJICHHS €KCTIEPUMEHTY B YMOBaX, MAKCHMAJIbHO HAOMMKEHUX 70 PEaTbHUX YMOB
BUKOPUCTAHHS JPYKOBAHOI MPOAYKIIIT 13 JOTIOBHEHOIO PEaTbHICTIO, JJIsl BUSHAUCHHS
palioHaIbHUX MapaMmeTpiB ii mosirpadiuHoro BUKOHaHHS [3-4]; BU3HAYCHHS
CHIBBIAHOIIEHHS MK IOKa3HUKaMH MapKepiB Ta XapaKTEpPUCTUKaMHU JPYKOBAHOI
OPOAYKIi, B KOHTEHT $KOi BOHU BIPOBAIKYBAaTUMYThCS, 3 BUKOPHCTAHHSIM

po3po0seHoi iMITaliiHOT MOJENl TMPOIECY CTBOPEHHS MapKepiB JOMOBHEHOI
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peanbHOCTI [5]; perpeciiHWii aHali3 OTPUMAaHUX pPE3YIbTAaTIB JOCTIHKCHHS 3
BU3HAYEHHSM HaWO1IbII BaroMux (akToOpiB BIUIMBY Ha TMOKAa3HUKH HAJIIHHOCTI
MpOIIECy BIATBOPEHHS MapKepiB BIAMOBIAHO 10 iX mojirpadiyHOro BUKOHAHHS Ta
yMOB iX ekcruryaramii [6] oTrpumaHi 3m00yBaueM caMmocTiiiHO. PesynbTaTn
JOCIIIJIKEHHS, 1110 OTPUMaH1 y CIIIBABTOPCTBI, HACTYMHI: po3po0ieHHs iH(popmMaliiiHoi
MOJEN1 po3Mi3HABAHHS MapKepiB JOMOBHEHOI PEabHOCTI 3 BU3HAYEHHSIM B3a€MOJI1
MDK 1H(QOpMAaIliHHUM, €HEPreTUYHMM Ta MaTepiaJbHUM IMOTOKaMHU Ta IMOOYI0BOIO
MaTEeMaTUYHOI MOJEINI IThbOTO TMPOIECY I BU3HAYCHHS 3aKOHOMIPHOCTEH IIHOTO
npoiiecy [7]; po3pobieHHs cucteMu (PakTOpiB BILIUBY Ha OE€3BIAMOBHICTH POOOTH
CUCTEMH «OpHUTIHAJ - 3aJ]pyKOBYBaHUM MaTepiai - BiIOUTOK - CUCTeMa CKaHyBaHHS
MapKepiB» Ta METOAM 1 3acO0M iX BHMIPIOBAHHSA, a CaM€ Ha MPOLEC BIATBOPEHHS
MapKepiB JIOMOBHEHOT PEAIbHOCTI 3 BUKOPUCTAHHIM METOAY rpadiB AJis BUSHAUCHHS
HalOUTb BaroMux (axktopiB [8], MpoOBEACHHS ITOCHIIKEHHS 1100 BU3HAYCHHS
paIioHAIBHOTO KOJIbOPY JUISl BIATBOPEHHS MapKepiB B MeXax MPOAYKIIT BYJIMYHOT
peKyiaMy 3 IHTEHCUBHUMM YMOBaMU BHUKOPHUCTAHHS SIK OJHOTO 3 HAaWO1IbII BaroMuUx
MOKa3HUKIB [9].

ATIPOBALIA PE3VJIBTATIB. Pesynbpraté JOCHIDKEHH OIYOIKOBAaHO Y
BUJaHHI  «CXiIHO-CBPONENCHhKUI  KypHaJl MEpeJOBUX  TEXHOJIOTI»  CTarTi
«PaHXyBaHHS TEXHOJIOTIYHO-BArOMUX YUHHUKIB, 1110 BU3HAYAIOTh SIKICTh BIITBOPEHHS
€JIEMEHTIB JIOMOBHEHOI peaibHOCTI» Yy criBaBTOPCTBI 3 Ckuboro B. M., Posym T. B.,
3onmotyxiHowo K. 1.; y ¢daxoBomy Bumanni «HaykoBi 3amucku» YAJl 3a Temoro
«Po3pobnenns iHQpopMaIliifHOT MOJIeTi TEXHOJIOTIYHOI orepallii TECTyBaHHS 00’ €KTIB
JIOTIOBHEHOI pealIbHOCT1»; Y (haxoBoMY BUIaHH1 « T€XHOJIOT1S Ta TEXHIKA APYyKapCTBa»
3a Temamu «Kpurepii KOpEeKTHOro BIATBOPEHHS €JIEMEHTIB JIOMIOBHEHOI PEANIbHOCTI Y
JTPYKOBaHIM IPOAYKILi», «JloCiIKeHHs TPoIIeCy BIATBOPEHHS €JIEMEHTIB JOTIOBHEHOT
peanbHOCT», «JloCHIIKeHHsSI KOIbOPOBIATBOpEeHHSI AR-MapkepiB 3a pi3HUX YMOB
eKCIUTyarTamii JApyKOBaHOI Mpoaykiii», «Pamionamizamiss po3mipy AR-mapkepis
3aJIeXKHO B1J] CIOCOOY perpoIyKyBaHHS Ta YMOB €KCIUTyaTallii IpyKOBaHOT TPOTYKITIi
13 JIONOBHEHOIO pEABHICTION; Yy (paxoBomy BuaaHHi «llomirpadis 1 BHmaBHMYA
cnpaBa» 3a TeMolo «Bu3HaueHHs pallioHaJIBLHOTO CTYMEHS JeTami3allli pucyHKa

HajgpykoBaHux AR-mapkepiB»; ONpWIIOAHEHO Ha  MIDKHAPOJHIM  HAyKOBii
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KoH(pepentii «BiamoBiaHi TEHACHIIT HAYKOBUX JTOCHIKEHb y kpaiHax LlenTpanbHOi
ta CxigHoi €pporm» y Puzi, 2020 p.; MDKHapOJHUX HAYKOBO-TIPAKTHUYHHUX
koHbpepenuisx  «lapopmarmiitni  TexHornorii Ta cucremu», «llomrpadiuni,
MyJIbTUMEIIMHI Ta web-texHomorii», «Results of modern scientific research and
developmenty», «Interdisciplinary research: scientific horizons and perspectives» y
Xapkosl, y JIbBoB1, y Magpunai it y BiteHtoci, 2021 p.; Ha 22-1i1 MXKHapOH1H HayKOBO-
TEeXHIYHIM KOH(epeHIli cTyAeHTIB 1 acmipaHTiB «/lpykapctBo Momnone», 2022 p; Ha
MIXXKHApOJHIA HayKOBO-TEXHIUHIM KOH(pEpEHIIii 3 mpobdieM BUIoi ocBiTH 1 Hayku TK-
«IIporpecuBHi HaANpPSAMKHA PO3BUTKY ABTOMATHYHHUX TEXHOJOTIYHUX KOMILIECKCIBY,
2022 p.

ITYBJIKALIIL 3a pesynsTaTamu 10CIiTKeHb OITyOIiKOBaHO 18 HAYKOBUX Mpallb,
cepen sIKUX: 1 cTaTTs y BUJAHHS, KA 1HIEKCYEThCA Y MIXKHAPOAHIN HAyKOMETPHUUHIN
6a31 SCOPUS [8], 6 crareéi y HaykoBux (axoBux BumanHsx [1-4, 7, 9], 11 Te3
JIOTIOB1/IeH y 30ipHUKaxX MaTepiaiiB KOH(epeHiniid, 3 HuX 3 B 1HO3eMHUX BUAAHHSIX [5-

6, 11, 23,42,46-47, 53-54, 87].
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PO3ILI 1
CYYACHUI CTAH I TEHJAEHIII PO3BUTKY TEXHOJIOTT
JOMOBHEHOI PEAJILHOCTI

1.1.  AHamITAYHUHN OIJIsA Cy4acHOTO CTaHy 1 NEPCHEKTUB PO3BUTKY TEXHOJIOT],
oOJjazHaHHs, MPOTPAMHOTO 1 amapaTHOro 3a0e3MeyYeHHs Uil BUITYCKY APYyKOBaHOI
IPOYKIIi 3 €IeMEHTaMU JJOTIOBHEHOI peaibHOCTI

JlonoBHeHa peanbHICTh (Hagani AR) — 1ie 0JIMH 13 HOBUX METOAIB YBHUpPAa3HEHHS
KOHTEHTY PI3HOMaHITHUX BUPOOIB, HAl4acCTillIe APYKOBAHMUX, a TAKOXK €JIEKTPOHHUX,
SKUI TOJIATa€e y 3aCTOCYBaHHI PI3HOMAHITHUX TEXHOJIOT1 — MOB IporpamyBaHHS,
oHJlaliH-ao0aaTKiB, MeTtony WYSIWYG Ttomo — ang BBeaeHHS LU(PPOBUX 00’ €KTIB
(TexcroBa, LTIOCTpalliiiHa, aHiMalliiiHa, Bijeo Ta aymio-iHdopmarllii) s MOCHUIeHHS
edeKTy BIJ BUKOpPUCTaHHS Takoro poxy npoaykuii [10-12]. Tlpu upomy Hemae
HEOOX1THOCT1 y BUKOPUCTAHHI CKIJIAJTHOTO YW JIOPOTOTO MPOTPAMHOTO Ta almapaTHOro
3a0€3MEeUCHHS, OCKIJIBKM BIPTyabHI 00’€KTH BIATBOPIOIOTHCS 3a JOIOMOTOIO
cMapT(doHy, MIAHIIETY, OKYJISIPIB TOIIO Ta SIK MPABUJIO BCTAHOBJIEHOI OE3KOIITOBHOT
nporpamu. TakuMm 4YMHOM HEMa€e HEOOX1MHOCTI Y BOJIOAIHHI BUCOKUM pPIBHEM 3HaHb 1
HaBUYOK ]ISl BAKOPUCTAHHSI MMPOAYKIIii 3 TOTIOBHEHOIO PEaTbHICTIO.

1.1.1. TenaeHIii pO3BUTKY TEXHOJOT1H JOMIOBHEHOI PEAIBHOCTI

TexHo0r1i TOMOBHEHOT peaabHOCTI MOKHA MOAUIMTH 32 PI3HUMU [TapaMeTpamH,
a caMe 3a 00’€KTOM pO3Mi3HABaHHs, XapaKTEePUCTUKAMHU HAIIOBHEHHS, OCHOBOIO JIJIS
PO3pOOJICHHS, TPUHIIMIIOM pO3Mi3HaBaHHA Tomo. CHcTemMaTh3allis TEXHOJOTiH Oyia
po3pobuiena BianosiaHo 10 [10, 12-20] Ta mpeacraBiena Ha pucyHky 1.1 [10].

HaiiGi1pm mpocToro Ta JIErKOK Y CTBOPEHHI Ta 3aCTOCYBaHHI € MapKepHa
TexHoJoris. OCHOBOIO JIS PO3Mi3HABAHHS CIYTY€ ClieliaibHe 300paxKeHHs-MapKep.
[le mMoxe Oyt Oynb-I0 — BiJ MPOCTHUX YOPHO-OUIUX TE€OMETPUUYHUX QIryp Y
KBaJIpaTHIN paMiii (IPOCTi MapKepH) 10 CKIAHKX JIETali30BaHUX 300pakKeHb, IKICHUX
dbotorpadiit Bucokoi sikocti, 3D-diryp, moacekoro odauyys Tomo [10, 18-20].

[Ile oani€er0 HANOLIBII 3aCTOCOBYBAHOIO € O€3MapKepHA TEXHOJIOTISA. Y BUMAAKY
BUKOPUCTAHHS IIl€l TEXHOJIOTIT MapKep-300pakeHHS BCE TaKHh € — CKJIaJHe

JeTani30BaHe 300pa)K€HHs, MPOTE€ OCHOBOIO JJIA PO3MI3HABAaHHS CIYTYIOTh
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PI3HOMAHITHI JaH1 — TOJIOKEHHS KOPUCTyBaya y MPOCTOPi, WOTO TeosIoKaiisi, KyT

MOBOPOTY TipucTporo Toto [10, 18-20].

TexHOMOTIT
JIOTIOBHEHOI PEaNbHOCTI

Cnocio

OcobmmBicTs

Tun

Metox

peamizauii po3mizHABAHHST ] KOHTEHTY po3poGnenHs
MapxepHa 21 3uimrana Moga
TCXHONOTIS 300pakCHAsN JOMOBHCHA PCANTBHICTE TIPOrPaMyBaHH
besmapkepna 31 IuTepaxruBHa WYSIWYG
TEXHOIOTI 00 €eKT IOIMOBHCHA PEANTBHICTE MpOrpamMHe 3a0e3rneyeHHs!
Bisyansaa Cencopsi JuHamigHa Ownnaiin-

iHEpIianbEHA 0fOMETpis

TeXHOoMOoril

TIOMOBHCHA PEANBHICTE

martopMH

Ha 6asi

Micue nonoxeHHs

CraruuHa

KOPUCTYBaua

MPOEKIIT TOMOBHEHA PeaNbHICTh

3MIHA CBITIIOBOTrO
TIOTOKY

Pucynok 1.1 — CucremaTu3zailisi TEXHOJIOT1HA JOMOBHEHOI peanbHOCTI [10]

Haii6inb1 ckilaqHUMU AJi1 CTBOPEHHSI € TE€XHOJIOT1i, 3aCHOBAaHI Ha Bi3yallbHI
1HepIliaNbpHIN ooMeTpii Ta Ha 6a3i nmpoekirii. [lepmmii BapiaHT 6a3yeThCsi HA OCHOBI
po3mizHaBaHHA 00’ekTiB. Crnoudatky po3pobnsietbess 3D-momens o00’ekta Ta
IOPOIUCYETHCS KOJ, Ha OCHOBI SIKOTO BIJOYBA€THCS CHIBCTABIECHHSA pPO3pOOJIEHOI
MOJICNII Ta peaJbHOTO 00’€KTa Ta ii pO3Mi3HaBaHHsS Ta BIJTBOPEHHs Ha EKpaHi
CKaHyIO4OTro TpUCTPO0. Taka TEXHOJOTis 3aCTOCOBYETHCS 3a3BHYAl y IHTEpPHET
MarasuHax OJISITY 4d MeOJIB 3 METOI0 TOTro, 1100 M0OAYNTH K Ta UM 1HIIA MPOTYKITISA
Oyle BUTJISAATH B pealibHOMY KUTTI. Jlpyruii BapiaHT 6a3yeThCs Ha MPOEKTYBaHHI
CBITJIOBOIO MPOMEHIO Ha peajbHy MOBEPXHIO. Takuii METOJ YMMOCH CXOXKHMM Ha
PUHITUI TOJIOTPAMU 1 BiH JI03BOJISIE KOPUCTYBauy 0auuTH 300paKE€HHS Y peaTbHOMY
pexuMi yacy. JIoBoJIi 4acTo 1ei METO]T 3aCTOCOBY€EThCS y KiHoTeaTpax [10, 18-20].

JInst CTBOpEHHS IOMOBHEHOI pealibHOCTI HEOOX1THUM MEBHUN HA0Ip €IEMEHTIB, a

came [21-22]:
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a) amapaTHe 3a0e3NeueHHs JUIsi CTBOPEHHS JOMOBHEHOI peanbHOCTI (Tpadidna
CTaHIIisl, TapHITYpa, Kamepa, rpadiuHUM IUIAHIIIET TOIIO);

0) amapatHe 3a0e3medeHHs I TECTyBaHHS KOPEKTHOCTI BIATBOPEHHS
BIPTYyaJIbHOTO KOHTEHTY (cMapTdoOH, IJIAHIIET 3 KaMmepolo, OKYJSpH CHeliaibHi,
poboua cTaHilis 11sl TECTYBaHHSI TOILO);

B) mporpamHe 3a0e3meyeHHs IJIs1 CTBOPEHHS Ta BIATBOPEHHS OTOBHEHOI
peabHOCTI;

r) po3pobisiennii 00’exkT (Mapkep, 300paxenHs, 3D-Moaens ToII0), KU Oyjae
OCHOBOIO JIJIsl PO3TI3HABaHHS.

1.1.2. Cucremaru3aliss MapKepiB IOMOBHEHOT peaibHOCTI

Mapkep JONOBHEHOI peajbHOCTI — L€ OCHOBA [JIsi BUKOPHCTAHHS MapKepHOI
texHosorii [23-25]. lle 4opHo-Oine abo KoJbOpoBe IpocTe abo Jerai3oBaHe
300pa)KE€HHS, MPHU HABEJEHI Ha SKE KaMEepH CKAHYIOUOIro MPUCTPOIO BiAOYBA€THCS
BIJITBOPEHHST BIPTYaJlbHUX O0’€KTIiB. Mapkep Moke OyTH HaapyKoBaHHil abo X
PO3MIIICHUH B €IEKTPOHHOMY BHTJISAJII Ha CTOPIHII caiiTy. Mapkepu OyBaroTh pi3Hi.

OpHuM 13 HaWNOMIMPEHIIIUX € MPOCTHM MapKep, OCKIUIbKH HOro JErko
CTBOPIOBATHU Ta BBOJUTHU Y KOHTEHT peaJIbHOT MPOAYKLii. € psia XapaKTepUCTHK, SIKUM
Ma€ BIJNOBIIATH TAKOTO POy MapKep: BiH Mae OyTH YOPHO-OUIMM, 1HBApiaHTHUM 10
MOBOPOTIB, KBaJPaTHUM Ta MaTU TOBCTY YOpPHY paMKy, sika 3aimarume 10% iioro
riomri. OCHOBHI aJITOPUTMHU PO3MI3HABAHHS, 1110 3ACTOCOBYIOTHCS — 1€ PO3Ii3HABAHHS
KyTiB, KpaiB, TOYOK Ta KOHTYypiB. Lleii BuI Mapkepy Mae HaWOUIbIII MOKA3HUKU
CTaOUIBHOCTI Ta JIETKOCTI MTPU BUKOpPUCTaHHI [23-25].

Hactynamii HaWO1IBII  3aCTOCOBYBaHUW BHJ MapKepy € TaK 3BaHUM
«Oe3mapkepHui» Tun. He quBisdnch Ha Ha3By MapKep BCE-TAaKU € — 1€ JeTalli30BaHe
300pakeHHs. BOHO Mae MaTu BeNUKY KUIBKICTH JAeTalied 1 OyTH AYyXKe SIKICHUM,
KOJBOPOBMM Ta 1HBApIAaHTHUM J0 MOBOPOTIB. Po3mizHaBaHHs 0a3yeThCcs Ha 3MiHI
TPaJliEHTy, PO3Mi3HABaHHS KYyTiB 300pakeHHS a00 X JOKAIIMHUX KoopauHatax. [[o
OCHOBHHMX MPUYHMH IIUPOKOTO 3aCTOCYBAaHHS MOXHAa BIJHECTH JIETKICTh BBEIICHHS
TaKHX 300pakeHb y peaJIbHUI CBIT Yepe3 BIACYTHICTh HEOOX1JHOCTI CTBOPEHHS HOPHO1

paMKHu HaBKOJO 300paxkeHHs [23-25].
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KoMmOiHarist mapkepiB 3acCTOCOBYETBhCS JUIsl TEXHOJOrIi, 1o Oa3yeTrbcs Ha
posmizHaBanHi 3D-00’€KTiB, HapUKIaa ISl TPEACTaBICHHS MPOAYKINT Y peaTbHUX
ymoBax. ToOTo cnoyaTky cTBOpro€Thbest 3D-Mozenb 00’€KTy, MOTIM PO3POOISIETHCS
KOJI, 1 MPY HaBEJIEHHI KaMepH Ha PEAIbHUM 00’ €KT BIATBOPIOETHCS KOHTEHT [23-25].

Frame Marker 3acrocoByerbcst nsi mu@pyBaHHS JIOTOTUINIB 4YM CJIOTaHIB
KOMIaHli sl iX 1HAUBIAyanbHOi 1neHTU(ikamii. Taki Mapkepu MarwTbh OyTH
MaJIeHbKMMHM, IHBApIaHTHUMH JI0 TTIOBOPOTIB, KBaJIPATHUMHU, YHI(IKOBAaHUMH Ta MaTH
KOHTPAcT MK paMKOIO Ta HallOBHEHHsIM [23-25].

Jlo ocHOBHUX KiIacu(iKaliifHUX TApaMeTpiB MapKepiB MOXHA BITHECTH
HACTYMHI: OCHOBOIO ISl PO3MI3HaBaHHS, METOJ PO3II3HaBaHHS, KOJIIP MapKepiB,
CKJIaJIHICTh PUCYHKY Mapkepy, cepa BukopucTtanHs Toio [23-25]. BignosigHo 10
MPOBEJICHOTO aHali3y OyJio po3polieHo Kiacudikaiilo MapKepiB JOMOBHEHOT

peanbHOCTI, 110 Mpe/IcTaBiIeHa Ha pUCYHKY 1.2 [23].

Kuacudixaniiini Mapkepu
napaMerpu JIOIIOBHEHOT pealbHOCTI
[ | I [ I [ ]

Crioci6 Kypuam . 1lraxaru binGopuu
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[ I
>

[ [ I I I [ ]
eTalIi3aris = erajizoBame
A AL TIpocre 306pakeHHs A -
PUCYHKY 300paKeHHs

[
[ | [ I I
OcHoBa st
PO3IIi3HABAHHS

[ 1
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YopHO-611i Mapkepn
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| | IlaxoBaHHS

@

KombopoBi Mapkepn

e

|
Areal
augmented reality

—{ Ha ocHoBi Jlokarti3aniii |
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XapaKTePHUX TOUOK
BusHaueHHS TOYOK Fiducial markers TToxazu xommacy
Busauenns kpais Busnavcnms kpais Jani akcenepoMerpy

BusHauenns Jlokauizaris

KOHTYDIiB Ta KapTorpaQyBaHHs

Pucynok 1.2 — Knacudikaiist MmapkepiB JOIMOBHEHOI peaibHOCTI [23]
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1.1.3. Ocob6auBOCTI TPOrPaMHOTO Ta amapaTHOro 3a0e3MeYeHHs Il CTBOPEHHS
€JICMEHTIB JIOTIOBHEHOT pEAJIbHOCTI

[Iporpamue 3abe3nedeHHs MAJii CTBOPEHHS JIOMOBHEHOI PpEalbHOCTI MOXHA
MOJIUIMTH Ha JTIOJATKU 3 BUKOPUCTaHHSM MOB mporpamyBanHs, cucteMu WYSIWYG
Ta oHnaH-matdopmu [12-13].

[lepun BapiaHTH 3a3BHYail 3aCTOCOBYIOTHCSl Y BUMAAKY BOJIOJIHHS OCHOBHHUMH
HAaBUYKAaMH poOOTH 3 MOBaMM MpOrpaMmyBaHHs, Hampukian Java. Takoro pomy
nporpaMu € JOBOJII JIETKUMU y BUKOPUCTAHHI, aJ)K€ MaloTh JIOBOJI MPOCTUH
iHTepdeic 13 MIHIMyMOM IHCTPYMEHTIB Ta BKJIQJ0K MEHIO. Taki peIakTopu SBISIOThH
co0010 ToJIe, y IKOMY MPOMHUCYETHCS KOJI, Ta HIKHE TI0JIE, Y IKOMY MOXKHA TTOOAYUTH
MPOIIeC BUKOHAHHS KOy Ta MOKJIMBI IOMIJIKH Y pa3i iX BHHUKHEHHSI Ta HOMEp psJIKa,
y SIKOMY BOHU BUHUKAIOTh. [IJis1 CTBOPEHHS IOMOBHEHOT PEaIbHOCTI CIIIJ1 MiAKIIOYaTH
crernianbHi 010110TeKH, 10 JO3BOIATH MIAKIIOYATH 300paKeHHS Y SIKOCT1 MapKepiB Ta
MEePEBIPIATH TPABUIBHICTh BHKOHAHHS KOJy 3a JIOIIOMOIOI JOAATKOBOTO BIKHA.
Takoro poay mporpamu J103BOJSIOTh 3HAYHO CKOPOTUTH Yac Ha BUKOHAHHS MPOIIECY
CTBOPCHHSI €JIEMEHTIB JIOTIOBHEHOI PEATbHOCTI, a/DKe BiAmamae HEOOXITHICTh Y
3aCTOCYBAaHHS JJOJJATKOBOT'O MPOTPaMHOI0 3a0€3MeYeHHsI ISl CTBOPEHHS BIPTYalIbHUX
00’€eKTIB (TEKCTy, UTIOCTpaIlii, ayaio, Bijeo Tomlo). [IpoTe HegoMiKaMu TaKOTO POy
Iporpam € BIJICYTHICTh MOXJIMBOCTI MapajieilbHO, 3 HAMMCAHHIM KOJy, OauyuTH, 110
OyJle OTpUMaHO Ha BHMXOJl; HEOOXITHICTh BOJIOJIHHS MOBOIO NMPOTpaMyBaHHS Ta ii
CHUHTaKcucy xo4a 0 Ha 0a30BOMY piBHI; BIJICYTHICTh I1a0JIOHIB €JeMeHTIB Touo. 1o
HaWOLIBII MTOITMPEHUX MOXKHA BimHecTH Processing, SublimeText, TextPad, Brackets,
Coda tomro [12-13].

Cucremu WYSIWYG abo BizyanbHl peAakTOpH J03BOJSIOTH IOKa3yBaTH
napaJjieJIbHO 3 HalMCaHHSIM KOJIy pe3yJIbTaTy Horo BUKOHaHHs. [lo mepeBar BizyaibHUX
PEAAKTOPIB BIAHOCITH MOKJIMBICTD Bijipasy 0auuTH, K OyJie BUTJIA1aTh BEOCTOPIHKA,
HAsBHICTH IT1JIKA30K 1 MIa0JOHIB €JIEMEHTIB, BIJCYTHICTh HEOOXiTHOCTI 3HAHHS MOB
nporpaMmyBaHHs Toio. Hefosikom ke € IXHs BapTiCTh, 30UIBIISHHS PO3MIPY CTOPIHOK
to1o. /{o Takoro poxay nporpam moxHa BigHectu Vuforia, Wikitude, ARKit, ARCore,
Blippbuilder Tomro [12-13].



29

Takox mie € onHmalH-MIaTGOpPMH IS CTBOPEHHS €JIEMEHTIB JOTMOBHEHOL
peanbHOCTI. 3a3BMYail BOHM MpPAIOOTh 3 0e3MapKEepHOIO TEXHOJOrI€, TOOTO
OCHOBOIO JUJISl PO3MI3HABAHHS € HE JIMIIE caMe JAeTalli30BaHe 300pa)kKeHHs, a
TeOJIOKAIlIHI JaHi, MTOJOXKEHHS JIIOJWHHA B TIPOCTOPI TOIO. BOHU TO3BOJIAIOTH JIETKO
00’eaHyBaTH MK COOOI0 BipTyasibHI O0’€KTHM Ta CaMOCTIHHO iX 3alIM(PPOBYIOTH Y
eJIEMEHT JIOMOBHEHOI peabHOCTi. BOHU 1af0Th 3MOTy mpalroBaTi 3 IEBHUM HaOOpOM
0e3KOoImTOBHUX (YHKIIH Ta MEBHOI KUIBKICTIO «MapkepiBy». IIpore mis OuibId
JIeTali30BaHOTO IOJATKY CIIiJl aKTUBYBATH TNIaTHY Bepcito. [{o Takux mo1aTKiB MOKHA
BinHectu BlippAR, Vuforia, ROAR, PlugXR Tomro [12-13].

JInst cTBOpEHHsI JOMOBHEHOI pPEalbHOCTI HEOOXiJHAa poboya CTaHIIS 3 yCiM
HEOOX1JHUM OOJaAHAHHAM Ta MHPUCTPIA A BIATBOPEHHS €JIEMEHTIB JONOBHEHOI
peanbHOCTI — cMapThoH, TiaHmeT, AR-okymsapu, HOyTOyK Tomo [26-29]. BinnosigHo
10 oIy Jiteparypu [26-29] Oyno po3pobiieHo cuctemaru3aiiro AR-cucrtem, 1o
npe/cTaBlieHa Ha pUCYHKY 1.3. AmapaTHi 3aco0u MOkHa Ki1acu(ikyBaTH HACTYITHUM
YUHOM: 3a CIOCOOOM KpiruieHHs (06e3 KpiIuIeHHS, J0 TOJIOBH, 10 TPAHCIOPTHOTO
3aco0y), 3a cruernudikor BiIOOpakeHHS (3 MOMA4YeI0 Bi€O-CHTHATY, ONTHYHI), 3a
BUJIOM MPUCTPOIO (cMapTdoH, rianHmeT, HoyToyk, EOM, AR-monomu, AR-okymsipn),
3a xapakrepuctukamu auciuiero (LCD, VRD, NPS, OLED), 3a P3 (cepenssi, Bucoka,
Jy>Ke BUCOKa) [26-29].

1.1.4. OcobnuBoCTi 3UNTYyBaHHS Ta BiATBOpeHHsI AR-eneMeHTiB

BaxnmuBuM eTanoM CTBOPEHHS €JIEMEHTIB JOMOBHEHOI PealbHOCTI, 110 KOPEKTHO
IpaIioI0Th Y peaTbHUX YMOBax, € TPOIEC TECTyBaHHS 00 €KTIB-MapKepiB Ha
KOPEKTHICTh iX BiATBOpeHHs. [Ipoliec BiATBOPEHHS MapKepiB JOMOBHEHOT PeaIbHOCT1
nojsirae 'y TOMy, IO micisa 34uTyBaHHA AR-mapkepy 3a JOMOMOTow Kamepu
TenedoHy, IIaHIIETy Y OY/Ib-IKOTO 1HIIIOTO MPUCTPOIO BIATBOPEHHS HA HOTO eKpaHi
BIJI0OpaKa€eThCsl pO3pOoOICHUI IUPPOBUIA KOHTEHT.

JIst 3uuTyBaHHS Ta BIATBOPEHHS MapKepy BaXJIMBUMHU € TPH CKJIAaIoBi [23,
26-29]: anapatHe 3a0e3medYeHHs 3 MOXKJIMBICTIO 3YUTYyBaHHsS 00’€KTIB, caM 00’ €KT-

MapKep Ta MporpaMHe 3a0e3IeYCHHS.
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Buau
AR-cucrem

Tun npeacTapieHHs Tun npucTpois Cryminb Cryminb B3aeMozil
indopmanuii IUIsl OTpUMaHHs iH(opMmarii MOOIIBHOCTI 3 KOPUCTYBa4eM

| BisyanbHi [ ['eono3uiiiHi [ CrauioHapHi I ABTOHOMHI

— Aynio — OnTnyni — Mob6inbHi — InTepakTHBHI

— AynioBizyanbHi

Pucynoxk 1.3 — Buau AR-cuctem [23]

34nTyBaHHSA, PO3MI3HABAHHS Ta TMOJAJbIIE BIATBOPEHHS MAapKEPIB MOXKE
0a3yBaTHCs Ha PI3HUX MMPUHIMIAX, a came [26-29]:

1) npuB'sizyBaHHsS A0 Mapkepa — MPUHLMI, AKUN MOJSArae y TOMy, 10 Kamepa
MPUCTPOI0 HABOJUTHCS HA TEBHE 300pa’KEHHS-MapKep, MICIS 4YO0ro BiOyBaeThCS
pOorpaBaHHs BIPTyaJIbHOT'O KOHTEHTY;

2) mpuB'A3yBaHHS 10 IUIOIIMHM — NPUHIMUI, 32 SKOTO O0'€KT JOMOBHEHOT
peabHOCTI BUHUKAE B TIPOCTOPI, IO MPUB'sI3aHUN 10 00paHOi B MPOIECi CKaHYBaHHS
TOYKU. Takuil MPUHLKI BUKOPUCTOBYETHCS Yy BHUIAJKY BIICYTHOCTI HEOOXI1JHOCTI
TpUMaHHS 00’ €KTy-MapKepy B MEKax MPHUCTPOIO;

3) mnpuB’s3yBaHHS JO TE€OJIOKAllli — TPUHIHUI, 3a SIKOrO OCHOBOKO IS
posmizHaBanHsa Mapkepy € GPS-naHi;

4) mopTay — NPUHIIMII, 3a SKoro Y AR-cepenoButili 3'sBASETHCS MPOCTIP 3 KyTOM
30py 360°. Llum npoctopom moxe OyTu (poTto-, Bieo-iH(opMmallis TOIo;

5) B3aemonis 3 (Ppi3UYHUM 00'€KTOM — MPUHILIHNIL, SKUN MOJISTae y 3aCTOCYyBaHHI
3D-Mozeni roToBOro O0’€KTYy y peajbHOMY >KHUTTI, IO J03BOJISE€ BIATBOPIOBATU
€JIEMEHTH JIONOBHEHOI peajbHOCTI MPU HABEJIEHI KaMEPH Ha peaibHi 00’ €KTH;

6) iHTerparisi peaJiCTUYHUX TEePCOHAXIB y BipTyanbHuii cBiT (2D-Bimeo; 4D-

3iloMKa);
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7) 30iabIeHHS (YHKIIIOHATBHUX MOXJIMBOCTEH — MPHUHIUI, SKUH JI03BOJISIE
JOIaTH IHTEPAKTHUBHI €JIEMEHTH (aHIMAIIIiH1 €JIEMEHTH, MOXKJIMBOCTI BEJICHHS J1aJI0Ty
3 MIEPCOHAKAMH, MOXJIMBICTh TIEPEXOY O TOCHJIAHHIO TOIIO);

8) MynbTHIpOrpaBad — MPUHIUII, IO JIO3BOJISIE CIIJIBHY POOOTY MEKUIBKOX
IIPUCTPOIB;

9) Web-AR — nepenbauae MoxauBICTH PoOOTH 3 AR-KOHTEHTOM B OHJIAiH-
npocTopi (meperisg y opays3epi ado K 3aBaHTaKEHHS MporpamMu 0e3mocepeHhO Ha
IPUCTPIi).

[TpaBUIBHICTH Ta TOYHICTH MEPEBIPKU KOPEKTHOCTI 3YMTYBAHHS Ta BIATBOPECHHS
MapKepiB € TyKe BaXKJIMBUM €TAIlOM TPOIECY CTBOPEHHS MPOIYKIlii 3 JOIMOBHEHOIO
PEeanbHICTIO, OCKUIBKH BIiJl IILOTO 3aJI€XKUTh SKICTh TOTOBOTO BUJIAHHS Ta MOKJIUBICTh
Woro BukopuctanHs. Ha uel mpouec BmiauBae Oarato QakropiB. [Jo HMX MoOKHa
BIJIHECTH amapaTHi Ta CUCTEMHI MOXJIUBOCTI MPUCTPOIB, BIACTaHb 10 MapKepy, HOro
po3Mip, Kouip, hopma, JeTami3allis, XapakKTePUCTHKHU 33J[PyKOBYBAHOTO MaTepialy.

Po3po6Guukamu mniporpamHoro 3abesmeueHHss Vuforia Oyno BHU3HAYEHO, IO
BIJIHOIICHHSI MDK MAaKCHUMAaJbHOIO BIJICTAHHIO JIS PO3Mi3HABaHHS 1 KOPEKTHOTO
BIJITBOPEHHS MapKepa Ta ioro po3mipiB Mae ctaHoButy =~ 10:1 [30].

Toni a5t BCTaHOBJIEHHS TPABUJIBHOTO PO3MIPY MapKepa BIANOBIAHO 10 CUTYallii

MOKHA 3acTocyBaTu HacTynHy dopmyiny (1.1) [30]:
s = 10c, (1.1)

Jie S — JTUCTaHILIS,
¢ — JIlaroHaJib Mapkepa.

Opnak cmijg 3BakaTH Ha Te, 110 OTpMMaHa BeJIMYHMHA MPUOIM3HA Ta HA HeEi
BITUBAIOTH TIeBHI (pakTopu, a came [30]: yMOBH OCBITIIEHHS, YyTJIMBICTH CEHCOPA
KaMepu; peXuM (POKyCYBaHHS KaMepH; JAeTani3allis MapKkepa; KyT OBOPOTY KaMepH.

MiHIMaTbHO MOXJIMBUI PO3MIp MapKepy, KMl 3JaTHUN pO3IMI3HATH MPHUCTPIi
BIJITBOPEHHS, CTAHOBUTH OJIM3bKO 25 MM B mupuHy Ta Bucoty [12,13,15]. IIpoTe Bce

3JICKHUTH BiJl KOHIIEMIIT MPOAYKIIii, TEXHIYHOT'O 3aBJIaHHS Ta ii pO3MipiB.
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[Ipy 3umTyBaHHI Ta BIATBOPEHHI €JIIEMEHTIB CIiJ] BPaxXOBYBaTH TaKl yYMOBH
[12,13,15]:

a) CJIIJI BpaxOBYBaTH OOMEXEHHS 10 JAIbHOCTI IPU 3UUTYBAaHHI — YUM OUIBIIUM
€ MapKep 3a pO3MIpOM, TUM JIaJli € BiJICTaHb PO3ITi3HABAHHS;

0) mapkep Mae OyTH MNPOCTUM Ta 3PO3YMUIMM — II¢ 3pOOUTH MpolLecC
pO3IMi3HABaHHS Ta BIATBOPEHHS OUIbII MPOCTUM, JETKHUM, IIBUIKUM Ta 3MEHIIUTH
HMOBIPHICTh TOMUJIOK MIPY 3UUTYBaHHI;

B) Ha BIJICTaHb PO3II3HABAHHS Ma€ BIUIMB OPIE€HTAIlisl MapKepa BiTHOCHO KaMepH
OPUCTPOI0O — YUM OUIBIIMM € BIAXWICHHS 00’€KTa pPO3Mi3HABaHHS  Bij
NEePHEeHAUKYJIAPHOCTI BIAHOCHO KaMepH, TUM MEHUI MOMITHUA LEHTP MapKepy, L0
NOTIpIlly€e HOTO 3UUTYBaHHS, PO3MI3HABAHHS Ta MOAAJNbIIE BIITBOPEHHS,

I') OCBITJICHHS Ma€ ICTOTHUW BIUIMB Ha BIATBOPEHHS €JIEMEHTIB JIONIOBHEHOI
peanbHOCTI — HEIOCTATHI YMOBHU OCBITJIEHHS MOKYTh IIPU3BECTH O YTBOPEHHS 3aliBUX
TIHEW Ta €JIEMEHTIB Ha BIOUTKY, [0 Y CBOIO YEPTy YCKIATHUTh MPOIEC 3UUTYBAHHS

Ta BIATBOPEHHS MapKepy.

1.2. TenneHiii po3BUTKY cepu 3aCTOCYBAaHHS IOTOBHEHOI peagbHOCTI

1.2.1. [lepcnexkTuBH pO3BUTKY Ta cpepu 3aCTOCYBaHHS JTOMOBHEHOI peaIbHOCTI

JlocmipkeHHsT TMEpPCHEeKTHB PO3BUTKY Ta cdepu 3actocyBaHHsS AR-ramysi
[I0Ka3aJ10 HACTYIHE: raixy3b JIONOBHEHOI PEAIbHOCTI € IUIKOM NEPCIEKTUBHOO, X04a
el pUHOK € HOBUM Ta HeBeNUKHUM. [y Hel xapakTepHuM Oyjae CTPIMKHMA PO3BUTOK
npotaroM 5-10 pokiB. A€ OCKUIBKH TMOMYJSPHICTH JOMOBHEHOT peasbHOCTI B
OCHOBHOMY 3aJIEKUTh B1Jl 0COOJIMBOCTEN Ta CTYTIEH IKOCT1 HATOBHEHHSI, TO PO3BUTOK
uiei cepu Oyae HTU BiI BUPILICHHS JIETKMX 3aBJaHb 10 Oulbll ckiaaaHux. Lle
CHOpUATHME BJOCKOHAJIECHHIO amnapatHoro 3a0e3meueHHs. [losBa 3pyuyHux Ta
KOMITAKTHUX MPHUCTPOIB BIATBOPEHHS WIU(GPOBUX O0O0’€KTIB NpHUBEAE [0 IMOSBU
IMIUPOKOTO CIEKTPY 3acTocyBaHHst AR-texnosnorii [31-33].

JloroBHEHA peanbHICTh MA€ BEIMKI MOKIMBOCTI JUIsl PO3LIMPEHHS Ta MiATPUMKHU
013HeCy Ta MapKETUHTY B HaJlaHH1 CBOiX mocihyT. 110 TeXHOIOTr1I0 MOXKHA 00paTH AJis
3a0e3MedeHHs 3B SA3KIB MDK TPOIO3UIISIMHU [IJIsl MOTEHIIMHUX KI€EHTIB, [HTepHET-

pecypcamu Ta Toukamu npogaxy [31-33]. Po3BuBaroua niteparypa Ta CHIIUKIONEI1]
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JUIS T, KPOC-MEMiiHI KHIDKKH, MIJPYYHHKHA Ta JOJATKOBI MaTepiaia Ui HUX,
daxoBa miteparypa, nojirpadiuHa TPOAYKIlis, IHTEPHET-CAWTU TOIIO — BCE I Ta
0araTo 4YOro IHIIOTO MOKE CTAaTh CEPEAOBHINEM JUIsI 3aCTOCYBAaHHS JIOMOBHEHOI
peansHOCTI [31-33].

BinnosinHo no pesynbrariB gociimpkeHHs ¢ipmu Digi-Capital, y 2017 poui
imBectopu B CIIIA Britanu B AR- 1 VR-crapranu 6imeie $3000000000. Y pesynbrari
300pu Ha PUHKY 3HAYHO TMEPEBEPIININA TPOTHO30BaH1 3HaueHHs [31-33]. HaiiGinbine
KOLITH 1HBECTOPIB HAYTh Ha MIATPUMKY cTaprtamy Magic Leap. 3a gekigbka pokiB iX
NPOEKT HajicekpeTHUX AR-okysipiB oTpuMaB Outbie $2 mip.

[I{om0 nuTaHHS PO3BUTKY PUHKY JOMOBHEHOI PEAIbHOCTI B LI1JIOMY, TO BiH TaKOX
noku HectaOuIbHUM. Hanpuknaz, y nmunuai 2017 p ananituku komnasii IDC BBaxanu,
110 CBiTOBUH 00csT nmpoaaxiB AR-toBapis Ta AR-mmocayr 3pocte 3 $11,4 mupn no $215
MIIpJ, a Takoxk B 2021 pori cepenniii mpupict oocsriB craHoButume 113,2%. [Ipote B
2018 p ix aymka 3minunacsa. HoBi mporHos3u mossiraiv B HacTynHoMy: 3 2017-ro 1o
2022 pokiB puHok AR-TexHooriil y cepenupomy Oyae poctu Ha 71,6% B pik [31-33].

Tim Kyk, renepanbamii aupektop kommanii Apple, 6araropa3oBo kaszas, IO
JIOTIOBHEHA PeajbHICTh 3apa3 € HalOIbII MTePCIIEKTUBHOIO TEXHOJIOTiE0. BiH BBaXkas,
110 ii CTBOPEHHS — HACTUIBKY K IpaHAl03Ha 11es1, HACKIJIbKH i nosiBa cMaptdony [31-
33].

€ onuH BaxauBHM (AKT, KWW MIATBEPIKYE OC3YMOBHY NEPCHEKTUBHICTD
po3BUTKY AR-texHonorii — crBopeHHst B 2015 poui anbsaucy Augmented Reality for
Enterprise Alliance (AREA). B Hporo BBilinui Benuki kommasii, Taki sk Bosch 1
Boeing. Mera cTBopeHHs — Biakputuii Ta 6e3komtoBHui (g puHky CIILIA) oOmin
HAaWKpalnMMU MPAKTUYHAMH HaBHUYKaMU, HOBUMH 3HAHHSIMHU Ta TEXHOJOTIYHUMHU
MOXJIMBOCTSIMHM, IO  JIOIOMOXYTh  HIANPUEMCTBAM  SKOMOra eQeKTUBHIIIE
BIIPOBAXKYBATH JOTIOBHEHY PEANbHICTh Y CBOIO mpoaykiiito [31-33].

1.2.2. [larenTHuii mouryk y cepi JOMOBHEHOI PeaIbHOCTI

JIis BU3HAUEHHS HANPSMKIB PO3BUTKY Ta JOCHIKEHb Yy cdepl TOMOBHEHOI
peanbHOCTI 0yJI0 MPOBENIECHO MAaTEHTHHUM MOIIYK, PETJIAMEHTH SIKOTO MPEACTABIICH] Y

tabmum 1.1.



Tabnuns 1.1 — PernaMeHTH MaTeHTHOTO MOIIYKY
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Hpenver Mera Kpainu KJ’Ia(‘JI/I(biKaHiI‘/JIHi PerpocrniekTHBHICTH . }:[mepenam
MOLIYKY 1HAEKCH iHpopMmanii
1. JlonoBHEeHa peanbHICTh BusnaueHHs Pecny6nika G06T19/00; 10 pokiB InTepHer pecypceu:
2. TexHonorist JOMTOBHEHOT HaIpsIMKiB Kopes; G06T7/00 (2014-2023) ep.espacenet.com,
peanbHOCTI po3BuTKy cepu | PeneparuBHa GO6F1/16; tgs.freshpatents.com,
3. Ilporpamui 3aco0u st JIOTTIOBHEHOT peciry0ika GO06F3/0346; Google Patents
cTBopeHHsI AR-erneMeHTiB peanbHOCTI Himeuunna; GO6F3/0488;
4. IpoayKiist 3 eIeMEHTaMHu CIIIA; GO6F3/16;
JIOTIOBHEHO1 peasbHOCTI1 Kuraiiceka HO4N5/232;
5. puctpoi mist Haponna HO04R1/02;
BiJITBOPEHHS €JIEMEHTIB PecrnyOmika, HO04R1/10
JIOTIOBHEHO1 peaIbHOCTI Snonis,
OpaHLy3bKa
PecmyOmika,
Kanana,
Crnonyuene
KopomniscTBo

Benukoi bpuranii

ta [liBHIYHOL
Ipnanmii
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[TposiBum natenTHUH nomyk (auB. [34-40] ta lomaTtok A), Oyi0 OTpUMaHO psij
HACTYNMHUX pe3yJsbrariB. Ha pucynky 1.4 mpencraBiieHO po3IMOALT MATEHTIB Pi3HUX
BEJIMKUX BIJOMHUX KOMIIaHIA y cepl AOCTIIHKEHHS TONOBHEHOI peanbHOCTI 3a 2014-
2023 poku. Cepen KoMmaHid, M0 3apeeCcTPyBaTM HAWOIIBIIY KITBKICTh MATEHTIB,
BUJIIJISIOTHCSI TIFAHTU-BUPOOHUKU MIKPOEJIEKTPOHIKU, CIOXUBUYMX MNpUCTpoiB, [10
Google, Facebook 1 Tencent. Ane Bapto 3BepHyTH yBary Ha Magic Leap — po3poOHuka
AR-oxymsapis [41].

Takox Oyno mnoOynoBaHo rpadikd pO3MOAULY MATEHTIB Yy BIICOTKOBOMY
CHIBBIAHOIIEHHI 32 C(Eepor0 3acTOCyBaHHA Ta rpadik KyMYyJSITHBHOI KPHBOI, IO
HaBeJleH1 Ha pucyHkax 1.5-1.8 [42].

Takok Ha OCHOBI MPOBEACHOTO aHamily Ta MMATEHTHOrO TOLIYKy OyIio
noOyioBaHO Tpadiku PO3MOJAUTY MATEHTIB Y BIJICOTKOBOMY CITIBBIIHOIIICHHI 3a
IPEeIMETOM MAaTEHTHOTO MOIIYKY 3 PO3IMOALIOM IO KpaiHax Ta poKax, [0 HaBeCeHI Ha

pucyHnkax 1.9-1.11.
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

KyMynsTuBHaA KprBa po3BUTKY NMATEHTHOI 1H(OpMaIii 32 pokaMu

2023

2015 2016 2017 2018 2019 2020 2021 2022

m /lpykoBaHa B Memiuna

TIPOIYKITIS

Hayka B Ocsita

Pucynok 1.6 — Po3nojin 3a pokamu Ta TEMaTHUKOIO
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Pucynox 1.7 — Po3noin naTeHTiB 32 pokaMu Ta chepamu:

a — Bigeoirpy; 0 — HayKa; B — OCBITa; T — JIPyKOBaHa NPOJYKIis; J| — MEIUIIAHA
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Pucynok 1.9 — Po3noain nateHTHOI 1HPopMallii 3a TOJOBHUMH HANPIMKaMU
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Pucynox 1.10 — Po3nozin nateHTiB 3a KpaiHaM Ta TEMaTUKOIO JTOCIIIKEHb
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['padix KymynaTuBHOI KpPWBOi PO3MOAUTY NATEHTIB (IMB. PHUCYHOK 1.5)
JEMOHCTPYE, 1110 AR-TeXHOIOr11 € TOBOJII CTPIMKO PO3BUBAIOTHCS Ta € IEPCHIEKTUBHUM
HAMPSIMKOM JTsI ToctipKeHHs. Oco0amBO po3BUTOK mpumBuAmUBCS 3 2017 poky. Lle
MOXHA TOSICHUTH TOTY>XHHUM PO3BUTKOM IU(POBUX TEXHOJOTIH, IO JTO3BOJUIIO
MOJIETIIUTHA PO3POOKY JAOJATKIB Ta MPOIYKIIII 3 TOMOBHEHOI PEabHICTIO, a, OTXKE, I
JOCIIIKEHb 3 BIIOCKOHAJIEHHS TEXHOJIOTIHN y 11K cepl 3HAUHO 30LTbLIINIOCE.

Ananizytoun rpadik po3Iojily MaTeHTIB MO pokax Ta cdepax 3acTOCyBaHHS,
(muB. pucyHok 1.6) MOKHA KOHCTATyBaTH, 110 HA TIOYATKy PETPOCIICKTHBH PO3TIISAY
nateHTiB  (2014-2015 pp.) HalOUIbIIE TEXHOJIOTIT JOMOBHEHOI PEaJbHOCTI
BUKOPUCTOBYBAJIKCS y Haylll, OCKUIbKMA HE OyJIM YITKO BCTAHOBJIEHI MOXJIMBOCTI Ta
KOPHCTb B1Jl BUKOPUCTaHHS y 1HIIKX cdepax. Aje 3 yacoM iHTepec 10 AR-TexHO0r1i
HaOyBaB Bce OUIBIIMX MAcIITa0lB Ta BOHA [OYajia MaCOBO 3aCTOCOBYBATHUCS B 1HIIUX
chepax Takux, SK Bijeoirpu Ta ocBiTa. HallOuibll mnepcrneKTUBHOIO € cdepa
JIPYKOBaHUX Melia, fKa J03BOJIAE MPOAYKYBATH BUPOOU 3 JOTIOBHEHOKO PEANbHICTIO
JUTSI IIIMPOKOTO KOJIa 3aCTOCYBAHHS.

Ha rpadikax (nuB. puc. 1.7) BuaHO, 110 MOTYyXKHE BIpoBakeHHS AR-cdepu y
po3po0Ky Bifeoirop posmoydanocs 3 2014 poky Ta, 3BU4AIHO, TPOJOBXKYETHCS 1 3apas,
110 MOKHA MOSICHUTH 3HOBY X TaKW OYPXJIMBUM PO3BUTKOM ITUGPOBUX TEXHOJIOTIH Ta
BIPTyaJIbHOI c()epu B IIUIOMY Ta PO3LIMPEHHS YSABJIECHb PO MOXJIUBOCTI TEXHOJOT1M
JIOTIOBHEHOI PEeajbHOCTI; y HayIlll * IHTEpeC 10 JOMOBHEHOI PealbHOCTI 3HAYHO
3MCHIIIUBCS y TIOPIBHSAHHI 3 IMOYAaTKOBMM 3HAYCHHSIM; HAWMEHIIE pPO3BUBAETHCS
3aCTOCYBaHHS JOTIOBHEHOI PEAIbHOCTI y c(hepi MEIUIIMHU, OCKUIBKH MOKIIUBOCTI Ta
CydyacHUM piBeHb po3BUTKY AR-chepu Ta 1udpoBUX TEXHONOTIH y MEIUIIHHI
HEJOCTaTHI JJI1 3aCTOCYBaHHS JOMOBHEHOI PEajIbHOCT] y MOBHIN MIpi, a, OTXKE, TOKH
HEMa€e HEOOXITHOCTI y 3HAUYHMX JOCHIIKEHHSX; Takok 3 2017 poky e OjHiI€r
cheporo, B SKiil JOMOBHEHAa pealbHICTh OTpUMalia PO3BUTOK, CTaja JApPYyKOBaHA
POYKITiSL.

AHanizyrouu rpadik po3noiay MaTeHTiB 3a KpaiHaMu Ta cepaMu 3aCTOCYBaHHS
(muB. puc. 1.8), MokHa BU3HAYUTH, 10 B Takux KpaiHax, sk CIIA Ta fnonis, AR-
TEXHOJIOT1i HaltO1IbIIIe 3aCTOCOBYIOThCS y chepax Bimeoirop ta Hayku. Takox y CILA,

Tak camo sk 1 B Himeyunni Tta CnomyueHomy KopomiBctBi, AR-enementu
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3aCTOCOBYIOTHCS ISl YBUPA3HEHHS KOHTEHTY JApyKoBaHOi mpoaykiii. Y ®paniii x
AR-TexHoJIOT1i HaOUIBIIE 3aCTOCOBYIOThCA Yy cdepl HAykH Ta OCBITH, a OT Y
Pecrry6mini Kopest 6inbiry nonyasipHiCTb BOHU MarOTh Y chepi MEIUIIUHH, 3BAXKAI0UN
Ha 11 OypXJIMBHI PO3BUTOK Y PETIOHI, IO PO3TIISIAETHCS.

[IpoBonsum anani3 rpadiky (auB. pucyHok 1.10) MokHA MPUNATH JO BHUCHOBKY,
mo B CIIIA, Hanpukiaz, HailOUIbIIE MOUIYKIB Ta AOCTII)KEHb BUKOHYBaJIUCA y cepi
JIOTIOBHEHOI peaJTbHOCTI SIK TAKO1 Ta i1 TEXHOJIOT1#, @ TAKOXK pO3pOOIIOBAIMCS MPUCTPOT
JUIS CTBOPEHHS JJOMMOBHEHOI peaibHOCTI. SMOHCHKI BUCHH1 OUTBINE AOCTIIKYBAIU Ta
po3pobisiin  came AR-texnonorito Ta AR-mpoaykmito. YV Himewuwmni, oxpim
NONEePEeIHhOr0 BapiaHTy, OyJi0 MpoBeAeHO OaraTo JOCHIIKEHb MPOrPAMHOIO
3a0€e3MeUeHHs JJI1 CTBOPEHHS €JIEMEHTIB JOMOBHEHOI peanbHOCTI. CXO0XK1 TEHAEHUI]
MOKHA CIIOCTEpIratv W y IHIIMX KpaiHax, mpencraBiieHnx Ha pucyHky 1.11. Cama
JIOTIOBHEHA PEAIBHICTB SIK MPOYKT TAKOXkK CTa0LILHO PO3BUBAETHCS Ta IOCIIIKYEThCSI.

Amnanizytoun naHi rpadikiB (quB. pucyHku 1.9-1.11) moxxHa mnpuiité 10
BHUCHOBKY, II0 0OpaHa cdepa Mg TOCTIIHKEHHS € JOBOJI aKTyaJIbHOIO, OCKIJTBKH
1HTepeC 0 JOCTIIKEHHs 11 MOKIMBOCTEH Ta CKJIAIOBHUX Yy BCiX cdepax, mo Oynm
oOpaHi y SKOCTI TpPEAMETIB MATEeHTHOrO TMOIIyKYy, HE 3HUXKYETbCS W 3apas, IIo
HIATBEPKY€E BEIMKA KUIbKICTh aTeHTiB. Hali01nb1ne po3BuBaeThes chepa npoyKiii
Ta MPOTPAMHOI0 3a0€3ME€UYEHHs IJisi CTBOPEHHS JONOBHEHOI PEajbHOCTI, OCKIJIbKH
30UIBIIYETHCSI 1HTEPEC 3BUYAWHMX KOPHUCTYBAYiB JI0 PO3POOKH BIACHHUX JIOJATKIB
JIOTIOBHEHOI peabHOCTI. TeXHOJIOTisl JOMOBHEHOI peanbHOCTI, mounHatouu 3 2016-
2017 pokiB, Ma€ TEHACHINIO 10 3HIKCHHSI PO3BUTKY JOCIiTkeHb. HaliMeHIie moku
JTOCITIKY€EThCSI chepa MpUIIaIiB Jjis BIATBOPECHHS €JIEMEHTIB IOMTOBHEHOI PeaibHOCTI,
aJpke JIOMOBHEHA pPEalbHICTh Ha CHOTOJIHIIIHHOMY €Tali PO3BUTKY HE MOTpedye
CKJIQJHOTO 1 IOpOroro o0iaiHaHHs s 1i BIITBOPEHHSI.

1.2.3. Cepu 3acToCyBaHHSI IOTIOBHEHOT peaJIbHOCTI

Digi Capital mpoBena mneBHe AOCHIKEHHS y cdepl PO3BUTKY TOMOBHEHOI
peanbHOCTI, 1 OYJI0 BUSIBIEHO, 110 MpUOIu3Ho 75% o0cary noxoaiB AR-puHky — 11e
IpOJaX amapaTHOro 3a0e3neuyeHHs, pekiamu 13 AR-eneMeHTamH, €IeKTPOHHA
koMepiris Ta chepa pospar [40]. Pucynok 1.12 neMoHCTpy€e pO3MO/IiJI OCHOBHHX cdep

3aCTOCYBaHHS BIAMOBIIHO 0 OMKUCAHOTO JTOCIIIKEHHS.
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B IIponax obnagnanus

Pexiama

EsekTpoHHa Komepuist
Jani mo0isHOT Mepeki
Iloxkynku B 101aTKY
B:B

Ilepenmiara
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MobisnbHi Mepesxi

Pucynok 1.12 — Jliarpama po3mojiay I0XOJIB MK OCHOBHUMH cdepamu

3aCTOCYBaHHS JIOMTIOBHEHOI pealibHOCT1 [41]

Sk MoxkHa MoOaunTH 3 puCcyHKY 1.12, noBoJil Benuky yactTuny AR-puHKy 3aiimae
chepa b2b ta Premium-cexrop. Lleli pesynbTaTr mae 3Mmory ckasaTd, IO IPOIIEC
CTBOPEHHSI TaKOro POAY MNPOAYKIUi 1€ JOCUTh HE3PO3YMUIMH Ta CKIAJAHUMA I
IPOCTOr0 KOpPUCTyBaya. ToOMy BETMKUM BHPOOHHIITBAM MPOCTIIIE 3aMOBHUTH CBOIO
nporpamy 3 eJIeMEHTaMH JTIOTIOBHEHOI peajbHOCTI Y KOMITaHiH, 10 CHeIiami3yloThCs
Ha [[bOMY, HI’)K PO3POOJIATH TOAATOK BIIACHUMH CHJIAMHU.

MosxHa CHpOrHo3yBaTH, 110 y MaiOyTHbOMY CKOpIIIE BCbOrO pO3BUTOK AR-
TEXHOJIOTIH Oyje cupsiMOBaHMM Y cpepy IHTEPHET-TIPOIAXKIB.

o ocHOBHUX cep 3acTOCYBaHHsI JIOMMOBHEHOI pPeajbHOCTI MOXHA BIJIHECTH:
ITpH, peKiIaMy, OCBITY, TYPU3M, MEIUIUHY, TToairpadiyHy raixy3b TOIIO. BiamosigHo
JI0 TIPOBEJICHOT0 OISy OyJio CHCTeMaTH30BaHO cepy BUKOPUCTAHHS JOMOBHEHOI

peanbHOCTI, 110 Mpe/icTaBieHa Ha pUCyHKy 1.13 [8, 42-52].
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HoBoro cdeporo 3acTtocyBanHs, sika HaOyBae jaenaii OUIBIIIOrO IONIUPEHHS €
HaBYaJIbHI BUJAHHS, 30KpeMa s JaiTed. BoHM naioTh 3MOTY 3a0XOTUTH IUTHUHY O
HABYAHHS Ta YHWTAHHS. TaKoro poay BUIAHHS JO3BOJISIOTH JUTHHI MI3HATH CBIT,
PO3KPUTH 3MICT PI3HOMAHITHUX HE3PO3YMUIUX MOHSAThH Ta TEPMIHIB 3 PI3HUX KaTeropii
3HaHb Yepe3 MPOCTI PUCYHKH Ta IMOSCHEHHS, BUBUYUTH 1HO3EMHY MOBY TOIINO. BoHHM
NOEAHYIOTh y COO1 JIPyKOBAaHUM TEKCT, CTAaTHUYHI 300paKeHHS Ta JUHAMIYHUI
1M (PpOBUI KOHTEHT, 110 Y KYIIl Ja€ MOXKJIUBICTh KOMIIaH1sIM OXOIUTHU SIKOMOTa O1IbIIIe
ayJIUTOPii Ta 3aiiHATH HAWBUTIIHIIII HIIIl HA PUHKY.

1.2.4. Bunu npykoBaHOi MPOAYKIIii, 0 BUKOPUCTOBYIOTHCS I HaHeceHHs AR-
MapKepiB

Buxonsuu 3 mpoBeAeHOro aHallily Ta BU3HAYEHUX TEHJIEHIN po3BUTKY AR-
TEXHOJIOT1H, a TAKOX HOBUX c(ep 3aCTOCYBaHHS MOXKHA KOHCTaTyBaTH, 110 3 YAaCOM
Jiana3oH BUAIB JIPYKOBaHOI mponaykuii 3 AR-mMapkepamMu 3HayHO PO3IIMPUTHCA, a
YMOBH €KCIUTyaTallii Takoi mpoayKIlii OyayTh HECHOpMOBaH1. Tak HapUKIIa1, pO3BUTOK
€TUKETKOBO-TMIaKyBaJIbHOI NpoaykKIli 3 AR-mapkepamu Oyne BuUMaratu cTabiIbHOTO
3YNTYBaHHS MapKepy 3 HEIUIOUIMHHOI MOBEPXHIi, 3 HAsBHICTIO Kpameyib BOAM, 1HIIO,
HEPIBHOMIPHUM OCBITIeHHSAM Tomo. OKpiM TOro, Ha BiJITBOPIOBAHICTH MapKepiB
BIJIMBAaTUME XIMIYHUN CKJaJ, ¢opMa Ta crneurdiuHi ocoOJMBOCTI BUKOPUCTAHHS
MPOJIYKITii, Ha IKY KPIMUTHCS ETUKETKHU 3 AR-MapkepaMu 4 sIKy 3aXHUIIAE TAKOTO POIY
nakoBaHHsa. Bukopucranns AR-texHosorii s 30UIblIeHHS 1HG)OPMATHUBHOCTI
KOHTEHTY TPOAYKIli 3 OJHOr0 OOKY J03BOJIUTH PO3IIMPUTH LUJIBOBY ayJAUTOPIIO 3a
PaxyHOK MPUBEPHEHHS O1NIBIIOT yBAry BiJl MOTSHIIIHHUX KIIE€HTIB 32 PaXyHOK IMOCTIHHO
ICHYI04OTr0 Bay-e(eKTy, a 3 1HIIOI BIIMBATUME Ha PO3MIP TOTOBOi MPOAYKINi Ta
MO>KJIMBOCTI 3aCTOCYBAHHS TOI UM 1HIIOI TEXHOJIOIi JOMOBHEHOI PEAIIbHOCTI B TOMY
4M 1HIIOMY BUTNIAAKY. Bce 11e y cBoro uepry BITUBaTUME Ha KOPEKTHICTh BIATBOPEHHS
€JIEMEHTIB JIOTIOBHEHOT pEAJIbHOCTI.

OCHOBHUM THUIIOM TPOAYKIli, y SIKOMYy MOKHa 3aCTOCYBaTh JOTIOBHEHY
PEANBbHICTh € KHIKKH, T'a3€TH, KypHaIH, JIMCTIBKU, OykieTH, Opomrypu Tomo. Lle
«TpaAULIAHUI» HANPAMOK 3aCTOCYBAaHHSI Takoi T€XHOJIOT1I. Takoro poay mpomyKuis
3aCTOCOBYETHCS y PI3HHX cepax — OCBiTa, HayKa, pO3Baru, MOJITHKA, MEIAUIIMHA

TOIIO. BHUroTOBIEHHS Ta BUKOPUCTAHHA TAKOrO POJY NPOAYKUIi mnependadae B
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OCHOBHOMY CTaOUIbHI YMOBH 13 BU3HAUYCHHMH BHMOTAMH JI0 BUKOHAHHS IIPOIIECIB Ta
BUKOPUCTOBYBAaHUX MaTepiayiiB 0e3 3HAYHOTO BIUIMBY HABKOJMIIHBOTO CEPEIOBHIIA
Ha XapaKTEPUCTUKUA MapKepy.

[Ie omHiero cheporo 3acTOCyBaHHS € MAKOBAaHHS Ta CTHKETKA. BOHM MaroTh BKe
MEHII CTa0UIbHI YMOBM BUKOPHUCTaHHS, HDK MOMEPEAHIA THUI MPOAYKIIi, IO CIiA
BpaxoOByBaTW Ta HOPMYBaTH TMPOILECH HA e€Tamax HOro po3poOKu. 30KpeMa Ciijl
BpPAaxOBYBAaTH BIUIMB Marepialy Ta MOJAJbIIe BUKOPUCTAHHI — ¢opma 00’€KTa, HOro
XIMIYHHHA CKJIaJI, 0 MAaTHME BIUIMB ITij] YaC KOHTAKTYBaHHS 3 HAJAPYKOBAaHHM MapKepOM,
XapaKTePUCTUKU MaTepialy — WOro MIIHICTh, THYYKICTh, KOJIp TOIIO — Ta IHIII
XapaKTEPUCTUKHU.

HactynHuil 10BOJ1 HOBUI HalpsIMOK Y 3aCTOCYBaHHI JOIIOBHEHOI PEAIbHOCTI €
omsar 1 BupoOu 3 TKaHuHHM. lle HOBa cdepa, sska HaOupatume MNOMYJAPHICTH Y
MaiOyTHhOMY. BOHA 103BOINTH, HANIPHUKIIA, PUMIPATH OOpaHUNA OJAT UM B3YTTS Ha
CBO1 mapameTpu abo X I3HABATUCS IiKaBy iH(OpPMAIlI0 TPO CKIaJa MPOAYKTY Ta
kommasito. Iled Tum mpoaykilii TakoX Mae AWHAMIYHINI Ta HEBU3HAUYCHIII YMOBH
BUKOPHUCTAHHS, AK1 CJI1J] KOHTPOJIOBATH Ta HOpMyBatTH. [lepiu 3a Bce ¢l BpaxOByBaTH
MOJKJIMBICTh 0araropa3zoBOTO MEXaHIYHOTO TEPTS Ta B3a€MOJIl MapKepy 3 XIMIYHUMH
pPEUYOBMHAMM MiJl Yac MPAHHS, a TAKOX XaPAKTEPUCTUKH TKAHUHU — ii MOPHUCTICTH,
THYYKICTh, «MapKiCTh» — Ta TbMSIHIHHSI KOJIBOPIB 3 YaCOM, 1110 MOKE€ 3HaYHO BIUIUHYTH
Ha 3YUTYBaHHS Ta BIATBOPEHHS MapKepiB.

Takox 11e OHUM THUIIOM MPOAYKIIi, Y K1 MOXKHA 3aCTOCOBYBATU JIONIOBHEHY
peaNbHICTh, € MPOIYKIlA IS BYJIMYHOI PEeKIaMH — IUIaKaTH, OL100pau, BUBICKH,
JIOPOTOBKa3U TOIO. BIiuB 30BHINIHIX ()aKTOPIB HA IX BUKOPUCTAHHS, a OCOOJIMBO Ha
3YNTYBaHHS Ta PO3IMI3HABAHHS MapKepiB, L0 HAJAPYKOBAHI HAa HUX, € HAHOUIbII
BaroMUM Yy TMOpPIBHSHHI 3 momnepeaHiMu rpynamu. OgHak yMOBH Ta MOKIJIMBOCTI
BITPOBA[KEHHSI IOTTOBHEHOI PEATbHOCTI B IX KOHTEHT € MaJio TOCIIiKCHUMH, OCKITbKH
AR-chepa Timpkum HaOupae MOMYyJIAPHOCTI, a, OTXKE, MOTPEOYIOTh JETATHHOTO
BUBUYCHHS Ta PO3POOJICHHS BUMOT 0 iX HOPMYBaHHS Ta KOHTPOJIO. 30KpeMa Ciif
BpPaxOBYBAaTH TEPMIYHHMI BIUIMB, IO BINIMBATUME Ha BIATBOPEHHS KOJIBOPIB Ta iX

BUTOpPAHHS, HASBHICTH CKJa Ta BIUIMB BIJOJIMCKIB HA 3YMTYBaHHS Ta BIATBOPEHHS
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MapKepiB, MOXKJIMBICTh CKaHYBaHHS MapKepiB y AWHAMIIll, XIMIYHUHA BIUIMB, BIUIUB
BITPY Ta BOJIOTH, THYYKICTh MaTepiajIiB TOIIO.

Ha ocHOBI npoBeIcHOTO MOMEPEAHBOTO aHATI3Y Ta Oy JiTeparypu [8, 41-51]
Oyno po3pobsieHo Kinacudikaiito APYKOBAHOI MPOMYKINi, y AHU3aiH SKOT MOXKHA

BIIPOBAUTH €JIEMEHTH JIOMOBHEHOT PEaJIbHOCTI, 10 IIPE/ICTaBlieHa Ha pUCYHKY 1.14 [8].

Knacudikariiai ]
napameTpu AR-npoykist
LinsoBa Jursaa [Mpoxyxuist [Mpoxyxuisa
ayIuTOopist OPOYKIIST JUIs IOHALITBA JUTSL IOPOCITHX
11bOBE Bupobu Byanuna
H Bunanns [TakoBaHHs p Etukerkn 4
[PU3HAYEHHS 3 TKAHUHHU pexyiama
Kuuxkn Omsr Inakarn
Kypnamn CymKn bin6opau
MarepianbHa .
- lazetn Busickn
KOHCTPYKIList Akcecyapu
Bbyxneru Jloporoskasu
bpouropu Cirinaitn
JlaiiT6okcH
VosH CrabinbHi HecrabinbHi
BUKOPHCTAHHS YMOBH YMOBHU
YMOBH 3UMTyBaHHA Hopuosarm HEROpHORag:
y YMOBH YMOBH
[TnoumHHICTH Hnocka [Tnocka VBiruyra Onykia
MOBEPXHI HOBEPXHA MOBEPXHS MOBEPXHS MOBEPXHS
. . Craruyna
CTaTHYHICTh MOBEPXHI Craruna Pyxoma
[OBEPXHsL MOBEPXHS MOBEPXHS

Pucynok 1.14 — Knacudikaitist mpoyKIii 3 eleMeHTaMH JIONIOBHEHOT peaTbHOCTI [8]
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1.3. Bu3HaueHHsS YMHHUKIB BIUTUBY Ha Mpoliec BiaTBOpeHHs AR-enemMeHTiB

Ha BinTBOpEHHS €IEMEHTIB JJOMOBHEHO1 peaIbHOCTI MatOTh BIUTUB Pi3HI MApaMETPH —
BiJl CHCTEMHMX Ta amapaTHUX TMOKA3HUKIB TMPUCTPOIB ISl CTBOPEHHS Ta TEPErysiTy
BIpTyaJIbHUX 00’ €KTIB JI0 TOKA3HUKIB MapKePy Ta YMOB HOT0 3UMTYyBaHHS [2].

Bei iX MOXHa pO3AUIMTH Ha TEBHI I'pynu (akTopiB BIUIMBY — MapamMeTpu
nporpamHoro 3ade3neueHHs (I13), xapakrepuctuku anapatHoro 3abesneueHHs (A3),
0CcOOJIMBOCTI MaTepiamiB s ApyKy MapkepiB (M), HaBUYKHM Ta YMOBH POOOTH
nepconany (I1), oco6mmBocTi 06panoi TexHosorii mporiecis (T), yMOBH BUKOPHUCTaHHS
npoaykuii (YB), mapamerpu ckmamnoBux AR-enementiB (indopmaris) (I), ymoBu
KoHTpouto sikocTi (KA) [2].

Jlnst po3paxyHKy NMOKa3HHMKA BaroMOCTI BUIIE OMKUCAHUX TPYyH MOKA3HUKIB Oyia
BUKOpPUCTAaHA METOJIMKA €KCIIEPTHOI PO3CTaHOBKHM MPIOpUTETIB [2]. YV mociiaKeHH1
npuiiMana ydacTb rpyna eKCIepTiB, fKI Mald pI3HUM piBeHb 3HaHb Yy cdepi
JIOTIOBHEHOI pPEaNbHOCTI — CTyACHTH, ¢axiBii, Bukiagadi. OTpumaHi pe3yibTaTH
JToCTiDKeHb TipeacTaBieHi y [2]. Ha pucynky 1.15 npeacraBnena miarpama Ilapero,
0 BigoOpakae OTpUMaHi Pe3yIbTaTH BU3HAYCHHS MMPIOPUTETHOCTI BUBHAYCHUX BHIIIC

dakropis [2].

08 2
= 5
= 3
) 0.6 =
.
g 2
04 £
M Q
0,05 / 02
/1
T YB M I A3 Kl 3 ul

[IpiopureTHi mapamMeTpu

Pucynok 1.15 — IIpiopuretHi pakTopy BIIIUBY Ha 3UUTyBaHHS AR-enemenTiB [2]:
T — Texnozorii; YB — ymoBu Bukopuctanus AR-nponykuii; M — matepianu; [ —
iHpopmMmaris; A3 — amaparne 3abe3neuenss; KA — konTpoinb sikocti; [13 — mporpamue

3a0e3neuenHs; I1 — nepconai.
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[IpoananizyBaBmm pucyHOK 1.15, Mo)XHA BH3HAYUTH (HAKTOPH, SKI MAIOTh
HaWOIIBIINKA BIJIMB Ha BIATBOPEHHS AR-eleMeHTIB — 1€ TEXHOJIOTis, YMOBH
BUKopucTtanHa AR-mpoaykuii, marepianu, iHdopmaris, amapaTHe 3a0e3MEeYeHHS.
HaiiMeH1r BaroMuMu € rporpamMHe 3a0e3rnedeHHs, nepconai [2].

Ha ocHoBI npoBeneHoro axamizy Oyyio MmoOyJI0BaHO NPUYMHHO-HACTIAKOBY
mlarpaMmy Ui PO3KpPUTTS rpyn (pakTopiB, IO BIUIMBAIOTh Ha BIATBOpeHHS AR-
€JIEMEHTIB, Ul iX OUIBIIOTrO yBUpa3HEHHs. BoHa HaBeneHa Ha pucyHky 1.16. Sk
MOXXHAa T00aunTh 3 pUCYHKY 1.16, HalOULIbII BaroMMMH € TakKl HapameTpu, sK
TEXHOJIOTis, YMOBU BUKOPUCTaHHS TPOIYKIi 3 JIOMOBHEHOK PEaTbHICTIO,
iH(dopMmallis, anapatHe 3a0€3MeUeHHs], OCKIJIbKM BOHHU € HAMOUIbLI pO3raixyKEHUMHU
ruikamu. HaliMeHI nmpilopuUTeTHHUMH € mapamMeTpu MpOorpamMHOro 3ade3nedyeHHs Ta
XapaKTEepUCTUKH NepcoHaly. Bee 1e miarBepaxkye pe3ynbraru, uo Oysid OTpUMaHl y

xo/1 a”Ham3y aiarpamu Ilapeto (nus. puc. 1.15) [2].
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Pucynoxk 1.16 — IIpuunHHO-HacmiaKoBa aiarpaMa (pakTopis BIUIMBY Ha MPOLIEC 3UMTYBAaHHS MapKepiB JOMOBHEHOI peaibHOCTI [2 ]
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1.4. Po3po6iieHHS TIIOTE3H Ta 3aBIaHHS JOCIIIKCHHS

PesynpraT mpoBeneHUX JOCHIKEHb IOKa3aidd, M0 HaWMEHII BHBYECHHUM
HanpsIMKOM c(epu JOMOBHEHOI PEANIbHOCTI JUIsl IPYKOBAHOI MPOIYKLIL € TPOTyKLIs
BYJIMYHO1 PEKJIAMH 1 Jy>K€ BaXJIMBO BCEOIYHO BUBYMTH BIUIUB 30BHINIHIX (DAKTOPIB HA
SKICTh IPOLIECY BIATBOPEHHS MapKePiB JOMOBHEHOT peabHOCTI.

s Hopmadizailii mpoueciB BIATBOPEHHS €IEMEHTIB JIOMOBHEHOI peaIbHOCTI CITiA
B TIEPIITY YEepry JOCTITUTH MOXKJIMBOCTI CKaHYBAaHHS Ta PO3IMi3HABaHHS MapKepiB Mij
BIUIMBOM 30BHIIIHIX (JaKTOPIB Ta BU3HAYUTH SIK BIJIMBAIOTH HA BUKOPUCTAHHS TAKOTO
poay MPOAYKITii.

JIst 1poro ciiiji MpOBECTU PAJl €KCIIEPUMEHTIB, 1110 MOJSATaTUMYTh y PO3pOOI
psAy TecT-MapKepiB 13 3aJaHMMHM XAapaKTEPUCTUKAMHU Uil NEPEBIPKU AKOCTI IX
BIITBOPCHHS HAa PI3HUX Marepiajiax, IO MiIXOAATh JJIi BUTOTOBJICHHS MPOIYKIIIT
BYJIMUHOI pekiamMu. Takox ciiJy BU3HAYUTH K YMOBH 30€piraHHs Ta 30BHIIIHI YMOBU
BIJIMBAIOTH HAa BIATBOpPEHHS MapkepiB. He MeHI BaxxiuBUM OyJie BCTAHOBUTH BILJTUB
Ha BIITBOPEHHS MapKepiB XapaKTepUCTUK MaTepialliB Ui APYKY Ta MapaMeTpu IPYKY.

TakuM 4MHOM, MOXHA BHUCIIOBUTU TaKy TiNOTE3y AOCIIIKEHHS, IO MOJArae y
3a0e3mnedeHHi cTadii3alii mporecy BIATBOPEHHS KOHTEHTHOI CKIIAJ0BOI IPYKOBAHOI
IPOIYKLIL 13 JOTOBHEHOI PEAIbHICTIO MijJ BIUIMBOM 30BHILIHIX (DAKTOPIB HUISIXOM
KepyBaHHS TapaMeTpaMHM MapKepiB Ha cTaii iXx mnpoekTyBaHHs. KepyBaHHs
napamMeTpaMu MapKepiB JOMOBHEHOI pPeajbHOCTI MOJSTae y BCTAHOBJICHHI TaKUX
XapaKTepUCTUK MapKepiB, 110 3/1aTHI 3a0€3MEYUTH iX MIHIMAJIbLHO MOMJIMBI 3MIHU B
MpolIeci BU3HAYECHUX YMOB €KCIUTyaTallii APyKOBaHOI MPOIYKIIii.

Ha migcraBi BukmageHoro y migpo3aiiax 1.1-1.3 ta po3pobiieHoi TimoTesu
CTaBIIATHCS TaKl 3aBAAHHS JOCITIIKCHHS:

— Ha OCHOBI MPOBEIEHHS AHATITUYHOTO JOCIHIJKEHHS BCTAaHOBUTH (HaKTOpHU
BIUIUBY HAa IMIOKAa3HUKM HAAIMHOCTI Ta JIOBFOBIYHOCTI HAJIPYKOBAaHUX MapKepiB
JIOTIOBHEHOI PEaTbHOCTI, M0 BIPOBA/DKYIOTHCA Y KOHTEHT APYKOBAHOI MPOYKIIii
BYJIMYHO1 PEKJIaMH 13 €JIeMEHTaMU JIOTTIOBHEHO1 PEaIbHOCTI;

— MpoaHali3yBaTU MpPOOJIEMH Ta BU3HAYUTH HANpsSMU CTaOLI3auli mpouecy

BIITBOPCHHS €JICMEHTIB JIOTIOBHEHOT PEAIbHOCTI;
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— TEOPETUYHO OOIPYHTYBATH Ta PO3POOUTH KOHIIETIII0 (POpMYBaHHS TTapaMeTPiB
MapKepiB JOMOBHEHO1 PEATbHOCTI B 3aJISKHOCTI BiJ X mojirpadiyHOro BAKOHAHHS Ta
YMOB  TIOJAJBIIIOT0 BUKOPHUCTAHHS JPYKOBAHOT TPOAYKIIi B SKUH BOHH
BIIPOBAKYIOTHCS;

— PO3pOOMTH METOIM 1 3acOo0M BJIOCKOHAJEHHS TEXHOJOTIYHOTO MpPOLECy

BIJITBOPEHHS MapKepiB JOMOBHEHOI PEAIbHOCTI Ha APYKOBaHIN NPOIYKIIIi.

BucHOBKM 10 1epuioro po3ainy

1. byno mnpoBeneHO aHANITHYHUNA OTJIA CY4YacHOTO CTaHy TEXHOJIOTIH
JIOTIOBHEHOI pPEaJIbHOCTI Ta TMEpPCIEeKTUB 1i PO3BUTKY JIOBIB, M0 Mpodiema
YAOCKOHAJIEHHSI TEXHOJIOrIi BIATBOPEHHS MAapKepiB JOMOBHEHOI pealbHOCTI IS
JPYKOBAHOI MPOAYKIIII € aKTYaJIbHOIO Ta MA€ MEPCIEKTUBU BUPILICHHS.

2. YBHUpa3HEHO TEXHOJOT14HI OCOOIMBOCTI pi3HUX BHU 1B AR-cucTeM, NpoBeaeHO
KJacu(dikaIiio BUJIB MapKepiB JIOMOBHEHOI peasibHOCTI. Bbyso BH3HA4€HO OCHOBHI
TeHJIeHIIi1 y cdepl AR-TexHOJIOrIH, arapaTHOro Ta MPOrpaMHOTo 3a0e3MeUeHHS IS
CTBOPEHHSI €JEMEHTIB JIONIOBHEHOI peajbHOCTI, OCOOJMBOCTEH CTBOpeHHS AR-
MapKepiB.

3. Ha ocHOBI aHai3y HAyKOBO-TEXHIYHUX JKepen po3po0ieHo iHpopmaniiiny Ta
MaTeMaTHYHy MOJIelb NPOILECY CKaHyBaHHS Ta pO3Mi3HABAaHHS MapKepiB  Ta
c(hopMOBaHO KOHIIETIIIF0 HOpMaTi3allii MpoIeCciB BIATBOPEHHS €JIEMEHTIB JOIMOBHEHOT
PEaANbHOCTI, SIKa MOJIATAE y MPOTHO3YBAaHHI BIJTUBY YMOB BHKOPUCTAHHS JPYKOBaHOI
MPOIYKIii 3 JOTMOBHEHOI PEAIBHICTIO Ta BHOOPI KOHCTPYKTHBHO-TEXHOJIOTIUYHUX
napameTpiB AR-MapkepiB, 1o Oyae Ha Hi JPYKyBaTHCS, 10 J03BOJUTH 3MEHIIUTH

el BIUIMB a00 YHUKHYTHU HOr0 y X0/l €KCIUTyaTalli.
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PO3JILI 2
PO3POBJEHHS METOJIUKA TOCJIIKEHHS 3UNTYBAHHS
AR-MAPKEPIB HA BYJIMYHIN PEKJIAMI

2.1. BcraHOBIIEHHS B3a€MO3B’SI3KIB MK CKJIaJHUKAMU TPOLECY CTBOPEHHS
€JIEMEHTIB JIONIOBHEHO1 PEAIbHOCTI

BaxnuBum eranom mporecy BUIOTOBJIEHHS MPOAYKIIT 3 JOINOBHEHOIO
PEaNbHICTIO € CTBOPEHHS €JIEMEHTIB JOMOBHEHOI pealibHOCTI. BiH 3aiimae Oublry
YaCTHHY I[LOTO MPOIIECY Ta MA€ BU3HAYAIBHY POJIb, OCKIITLKH BiJl SIKICHOTO PE3YyJIbTaTy
LBOTO €Tally, 10 Oy/1e NpaloBaTH 3a OUIBIIOCTI YMOB TECTYBaHHS, Oy/ie 3a1exaTu i
NoJaJIbIlla MOKJIMBICTh BUKOPUCTAHHS TAKOTO POAY MpoayKIii [S3].

Leit mpoliiec MOXKHA PO3IIISAATH K B3a€EMO/I110 TPHOX MOTOKIB — 1HGOPMAIIIHHOTO,
MaTepialbHOrO Ta EHEPreTUYHOro. 3a METOIMKOI0 [53] po3pobiieHO cxeMy B3aeMO/IIi
TPbOX MOTOKIB (AMB. A0AaToK b), mo mokasaja mo BCl NPOIECH eTaly, Lo
PO3TIIAIAETHCA, BiIOYBaIOThCS y MG POBOMY BapiaHTI, 110 Y CBOIO YEPry MOKa3Yye, 110
B3a€MO/isl iHPOPMAIIITHOTO, EHEPreTUYHOTO Ta MaTEPiaTbHOTO IOTOKIB Bi/I0yBa€ThCSA
Ha KO)KHOMY eTarri nmoctiitHo [53].

BusnaueHHss mapamerpiB, 110 BIUIMBAaTUMYTh HE TUIbKM Ha B3a€EMOJII0 IUX
NOTOKIB, aje ¥ Ha 3arajJbHUW MpOLEC CTBOPEHHA Ta BIATBOPEHHS €JEMEHTIB
JIOTIOBHEHOI pEaJIbHOCTI € JIOBOJII Ba)XJIMBUM IHMTaHHSAM, OCKUIBKH II€ JI03BOJIMTH
BUTOTOBJISITH SIKICHY MPOAYKIIO Ta 3MEHIIMTHA BUTPATH HAa BUKOHAHHSA MOBTOPHHUX
omeparliii yepe3 nepepoOIeHHs HEBIIMOBITHUX €JIEMEHTIB.

Jyst iboro OyJ10 MPOBEACHO JOCIKEHHS [ 7], Ha OCHOBI IKOTO OYJI0 PO3pOOJIEHO
1H(popMallliiHy Ta MaTeMaTUYHy MOJENb B3a€EMOJII €JIEMEHTIB TPbOX MOTOKIB Y XOJ1
BUKOHAHHS IPOLIECY 3UMTYBAaHHS MapKepy JONOBHEHOI PEalbHOCTI, 110 JTO3BOJIUIIO
no0aYnUTH B3a€MO3B’SI3KM MIDXK €JeMEHTaMu Ta c(popMyBaTH BUMOTHU IO TECTOBUX
MapKepiB, 1o Oyiau po3poOIieHI NIl TPOBEACHHS €KCIIEPUMEHTAIbHUX JOCIIIKECHb.

PesynbraTn MmoxkHa mobauutu B 1o1atky b.
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2.2. Kputepii KOpeKTHOTO 3YMUTYBaHHS €JIEMEHTIB JIOIMTIOBHEHOT PEaIbHOCTI

Jlnst mpoiiecy CTBOpPEHHSI MPOJYKIII 3 €JIeMEHTaMHU JIOMOBHEHOI peajbHOCTI
JOBOJII BAKJIMBUM €TaIlOM € MPOLEC TECTyBaHHS camMux AR-mapkepiB, OCKIJIBKH Bij
SKOCT1 MPOBEACHHS I[LOTO TIpoliecy OyJe 3ajekaTd BCS TOJajbIla eKCIUTyaTarlis
JIPYKOBAaHOI MPOAYKIIi 13 JOMOBHEHOI peaybHICTIO. OCOOJMBO 1€ CTOCYEThCS
NPOAYKIlli BYJMYHOI PEKJIaMH 13 JIOMOBHEHOKO PEaJbHICTIO, OCKIIBKM TAKUX YITKUX
KPUTEPIiB y TaHOMY HAIPSMKY III¢ HE BCTAHOBJICHO [1].

HaiiBaxuBimoro npoOaeMor0 y HapsSAMKY JTOCHIJKEHHS € 3UUTYyBaHHS €JIEMEHTIB
JIOTIOBHEHO1 PEANbHOCTI, OCKUIBKM BiJI MPABWIBHOI PO3POOKH MapKepy 3alIekKHUTh
B3araji MOXJIMBICTb BUKOPUCTAHHS APYKOBAHOI MPOAYKLIi 3 JIONOBHEHOI PEAIbHOCTI B
uijoMy. byino oOpaHO HAcTymHI albTePHATUBU-TEXHOJIOTII PO3POOJICHHS €JIEMEHTIB
JIOTIOBHEHO1 PeaIbHOCTI, AK1 BIUIMBAIOTh HA MOAAJbIIe 3uuTyBaHHS AR-Mapkepi — 11e
TEXHOJIOT1sI Ha OCHOBI MpOrpamMHOro komay (Ai), Ha OCHOBI 3aCTOCYBaHHSI OHJIAWH-
nonatky (Az), Ha ocHoBl WYSIWYG cucrem (As) [1].

Takox OyJi0 BU3HAYEHO Psij TPy KPpUTEPIiB, 1110 HaBeAeH1 y Tabmmmi 2.1 [1].

Tabmuis 2.1 — Kpurepii BiATBOPIOBAHOCTI €JI€MEHTIB JIOTIOBHEHOT peabHOCTI [1]

daxkrtop Kpurepiit Crumynstop / JlectTumymsiTop
C be3BimMOBHICTE POOOTH MapKepy CTUMYJIATOP
G JlerkicTh po3IizHABaHHS CTHUMYJISITOD
GCs VIMOBipHiCTh HOSIBU IPYKApPCHKHUX Ae(eKTiB JIECTUMYJISTOP
Cy BianoBigHICTh MapaMeTpiB MapKepy CTUMYJIATOP
Cs ITapameTpu 30epeeHHS MapKepy CTUMYJIATOP

Bbyno npoBeneno gocnimkeHHs: 00panux kputepiiB [1] Ta Ha OCHOBI HBOTO OYJIIO
NOJIIEHO 00paHi KpUTepii Ha KOMIUIEKCHI (ITOKa3HUKU (QYyHKI10HATBHOCTI MapKepy Ta
NOKa3HUKHU JIU3ailHy Mapkepy), IpyIoBl (BCi BULIENEPEPaxoBaHl IPyNu) Ta OJUHOYHI
(oxpemi kputepii koxkHOi 3 rpym) [1]. Ha ocHOBI mpoBeaeHOro J0CHiKeHHS OYJI10
chopmoBaHo cxemy (opMyBaHHS i€papXii MDK BHU3HAUEHHMM MapamMeTpamu, L0

HaBe/leHa Ha pucyHKy 2.1 [1].
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AR-mapkepy

KommiaexcHi DYHKLiOHATBHICTD N
Jluzaiie Mapkepy
MOKA3HUKHU MapKepy
[ |
. [ I [ i ] |
I'pynosi ' | bessinvossicTs ] Jlerkicth VIMOBIpHICTb MOsBH Binnosinnicts | ITMapamerpu
NOKA3HUKHU 34YUTYBAHHS MapKEpPy 3YUTYBAHHS MapKepy JPYKAPChKUX AC(CKTIB napamMeTpiB MapKepy 30ePeKEHHST MapKepy
B P B T P I
1 V! ! [ [N
I |BastiHicTs BIXTBOPEHHS | | i AcouiaTuBHICTH 1 i TlosBa 3aiiBuX TCMHEX | ! i TuBapiaHTHICTH 1 | 1 | MakcumanbRuit 06caT
1 . B . 1 . 1
T (poBOTO KOHTEHTY | | | 1 | PHCYHKY Mapkepy |, | 1 |minanok y cBitmix micusx| | | 1 JI0 TIOBOPOTIB 1 | + | undpoBoro korTEHTY
[ Vo Ve Ve
1 — Pl _ Vo Vo _ Ve
! | KinpkicTs moMunox | 4 | ! InTyiTHBHICTH 1 | ' | HemponpykoByBasHs | | | ! Ksaapatricts 1 | + |MakcuMmanpHui 06¢sAr
. 1 - . ar 1 1 -
T mpu 3uuTyBamEi | 1 |, CIIPHAHATTS V|| mpiGmmx geraneit | ! ||| opmmmaprepy |} [ |  aiiny mapxepy
| Pl [ ! Vo
— 1 - — 1 - - 1 — : m
| | Banimsicts kony |, | 1| Bignosigsicts i |1 [Heuirxe Bintsoperns| | | 1 [ Heranizanis 1|+ [ O6csr saitusroro
. 7| AR-enementy 1 [ "| posmipy mapkepy |1 | ' KOHTYPiB v [ 7] pucysky mapkepy |1+ | MiCIpTHA TPHCTPOL
OnuHouHi 1 o ! V|t 1 !
NOKA3HHKH => | o H i N
1 IIBuakicts e 3pyuHicTh : | Koniphi : | | Toswuua pamku :
T BIATBOPCHHS KOHTCHTY | 1 | 1 PO3TALLYBAHHS |t CIOTBOPCHHS 1 | V| HaBkomo Mapkepy |
[ ! [ 1
! ! ! V! 1
1 | CryrmiHb CNIOTBOPCHHS | +' JlerkicTs 1 | ' |Po3masyBanHs apibuux | 1 | ! |Binnosiguicts Mapkepy | 1
T 1M(pPOBOro KOHTCHTY | 1| 3HAXOIKCHHS! |1 | cucmenis Ta koHTypiB | |y | xomuenuii mpomykuii | |
1o o Pl '
1 _ e . A I [N .
I | Tepmin excruryarauii |
| \
! 1
.

XapaKTepUCTHKH 3oBHimHI
XapakTCpPUCTUKH Tapamerpu ‘YMOBM ofICpKaHHs
3a/IpyKOBYBAHOTO _— i 1 YMOBH _— . .
4 (apbu AR-mapkepy BiIOMTKIB
marepiany BHUKOPHUCTAHHS
- i . . THTCHCHBHICTB .
Konip matepian B’si3kicth hapou ——  Po3mip mapke; R — Crocid apyk
p MaTepiany hap p MapKkepy ooBiTTCHHA pyKy
N . eTami3auis PiBHOMIpHICTB PosxineHa 30aTHICTE
IineHicTe MaTepiamy| [ I'mareus papou A OMIPHIC ]
PHUCYHKY MapKepy OCBITJICHHS 300pakeHHS
. . . ~ KontpactHicTb CaitiioBa YitKicTh
TnyukicTs Matepiany | —— IIposopicts (apou . — e -
Mapkepy i GoHy TeMIeparypa BiATBOpEHHSI MiHiit
TexcTypHiCcTh CriiikicTs 10 it Il10mHHHICT R
X — Lo . — . “—  Kinskicts papo
Matepiamy 30BHIIIHIX (hakTOpiB HOBEPXHi 3 MAPKEPOM
Hasricts CraTuuHicTh

J0JATKOBOI'0 MOKPUTTSA

CrilikicTp 10 il

30BHIiLIHIX (haKTOPiB

@akTOopH BIUIMBY Ha SIKiCTHb 3UuTYBaHHs AR-Mapkepis

HOBEPXHi 3 MAPKEPOM

Toroani
YMOBU

HasBHicTs nomatkoBoro
3aXHCHOIO CICMCHTY

VmoBH 30epiranns
TPORYKLIi 3 MApKEPOM

Pucynok 2.1 — lepapxis mMOKa3HUKIB SKOCT1 MPOIIECY BIATBOPEHHS E€JIEMEHTIB

JIOTIOBHEHOI peaabHOCTI [ 1]

[Ticns uporo Oysi0 BUKOHAHO PAaH)KyBaHHS KPUTEPIiB 32 JOMOMOIOI0 METOJIUKH

Ha OCHOBI BUKOpHUCTaHHS MeTtoguku T. Caari 3 BUKOPUCTAHHSM MaTpHIll MapHUX

nopiBHSHB [62]. Pe3ynbTaT €KCIepTHOTO OIIHIOBAaHHS HaBeAeH1 y Tabnumi 2.2 [1].
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Xi C G é ! Ci | G HobyTok Kopinp Bekrop npiopureTis (w;)
C | 1 3 5 3 7 315,0000 3,1598 0,4431
C |13 ] 1 1/3 5 2,2222 1,1732 0,1645
C|1/5]11/4] 1 [1/3 7 0,1167 0,6507 0,0912
Cy | 173 3 1 9 27,0000 1,9332 0,2711
Cs | 1/711/5]11/7]1/9 1 0,0005 0,2144 0,0301

2.a, 7,1313

BiracHe 3HaueHHS MaTPUII (Amax) 5,3870

Iapexc y3romkenocri (1Y) 0,0967

VYcepennene 3HaueHHs 1Y 1,1200

BinHocHa y3romxkenicts (BY) 0,0864

[Ticns amamizy OTpUMaHUX pe3yJbTaTiB OyJ0 BHU3HAYEHO, IO HAWOLIBII
BaroOMUMH KpUTEPISIMU AKOCTI 3uuTyBaHHS AR-mapkepiB 0e3BiAMOBHICTH POOOTH
mapkepy (Ci) Ta BIIMOBIAHICT apaMeTpiB Au3aiiHy Mapkepy (Cs).

Takox OyJi0 BUKOHAHO aHai3 Ta paH>KyBaHHS BU3HAYEHUX paHIIIE aIbT€pPHATUB
[1] BIAHOCHO KpUTEpIiB 3a METOAMKOI [62], Ha OCHOBI pe3yJbTaTIB SKUX OYyJIO
BU3HAYEHO BEKTOP TIOOAIBHUX MPIOPUTETIB I BUOOPY HaWKpaIloi albTepHATUBH,

10 HaBeJIeHO y Tabmuii 2.3.

Tabmui 2.3 — Bektop riodaibHUX mpiopuTeTiB [1]

AnbTepHaTHBN BexTopu mpiopuTETIB aIbTEpPHATHB BIIHOCHO KPHUTEPIiB THoBasmbHui BekTOp
G C GCs Cqy Cs
Al 0,2271 0,8000 0,0584 0,7007 0,7720 0,4507
A 0,7219 0,1333 0,2966 0,2021 0,1734 0,4289
Az 0,0510 0,0667 0,6450 0,0972 0,0545 0,1204

BianosigHo g0 Tabnwmii 2.3 HalKpalyuM BapiaHTOM IS pO3POOJICHHS €IIEMEHTY
JOTIOBHEHOI peaibHOCTI, 10 3a0e3MeUnTh JOCSATHEHHS pPAlllOHAJTIbHUX MOKa3HHUKIB
SIKOCTI1 MPOLECY 3UUTYBAHHSI €JIEMEHTIB JIONNOBHEHO1 PEaJIbHOCTI, € NEPIINIA BapIaHT, a
came: po3poOKa eIeMEHTY JOIMOBHEHOI PeajJIbHOCTI Ha OCHOBI MpOrpamMHoro koxy [1].
CaMe 1 TEXHOJIOTiSI 1 BUKOPUCTOBYBAJIacs MpPHU poO3poOJIEHI TECTOBUX 3pPa3KiB s

IMOoJaJIbIIOI0 CKCIICPUMCHTAJIBHOT'O I[OCJ'IiI[)KeHHH.
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2.3. Po3po0Onennst cuctemu (hakTOpiB BIUIMBY Ha MPOIIEC 3UUTYBAaHHS MapKepiB
JIOTIOBHEHOI PEaibHOCTI

Y monirpadii 10BOJ BaXKJIMBUMHU € PI3HOMAaHITHI TapaMeTpH, 110 BIUIMBAIOTH HA
AKICTh HE TUIBKA TOTOBOI TPOMYKIii, aje ¥ BHUKOHAHHS KOXXHOTO E€TaImy
TEXHOJIOTTYHOTO MPOIIECY BUTOTOBJIEHHS JApykKoBaHOi mpoaykuii. Lle crocyerbcs i
JPYKOBAaHOI MNPOMYKIIi 13 eJleMeHTaMH JOMOBHEHOi peanbHOCTI [8]. Ha ocHoBI
MIPOBEJICHOTO aHaTI3y 1H(OOPMALIMHUX JKEPEII, a TAKOX PE3yJIbTaTiB, 110 BUCBITIICHI
y miapo3auiax 2.1-2.2 Oyno BU3HAuY€HO psal (aKTOpiB, IO BIUIMBAIM HA 3UUTYBAaHHS
MapKepiB JOMOBHEHOI peaqbHOCTI. IX BIUIMB Mae KOMIUIEKCHUH XapakTep, OCKiIbKH
nosiBa pi3HUX AePEeKTIB Ha BIAOMTKAX Ta BIAMOB Yy XOJ1 €KCIUTyaTalii MapKepiB Y
OUIBIIOCTI BUNAJKIB CIPUUYUHIOETHCS JIIE€I0 IEKITbKOX BarOMUX YMHHUKIB. ToMy ais
JOCIIJIKEHHSI LbOT0 HANPAMKY OYJI0 PO3IJISHYTO IMapaMeTpu CUCTEMHU OpUTiHAJ-
3aIpyKOBYBaHUM MaTeplai-BiIOUTOK-CUCTEMA CKaHyBaHHS MapKepiB Ta METOIU 1
3acobu X BUMiproBaHHs [8].

VY Hill MOXKHA BUAUTUTH TPH MIJICKCTEMU: MifCUcTEMa ITU(YPOBOTO KOHTEHTY, 110
HATOBHIOE €JIEMEHT JOTOBHEHOI peanbHOCTI; MiJIcCHCTEMa anapaTHOro 3a0e3neueHHs
JUTs CTBOPEHHSI Ta BIATBOPEHHS EJEMEHTIB JOMOBHEHO! pPeambHOCTI; MijcCHCcTeMa
BiIOUTKa — caM BiAOWTOK, MaTepiaj, 4YOpHUJIA, CUCTeMH KoHTposo. I[lepiia
niJicucTeMa Ma€ HalOUIblll 3arajibHi BUMOTHU IMOAO HOpMali3allii, OCKUIbKH il
napamMeTpyu MaroTh HAMMEHIIIWI BIUIMB Ha MPOILIEC BIATBOPEHHS MapKepPiB, BILTMBAIOYU
JUIIE Ha SKICTh BIJTBOPIOBAHOIO KOHTEHTY. Y Jpyrid NIACUCTEMI MOXXHA
KOHTPOJIIOBATH MIHIMAJIbHI 3HAUYEHHS XapaKTEPUCTUK arapaTHOTo 3a0e3MeUYeHHs], 110
JO3BOJIUTH SIKICHO BIUTMHYTH Ha MPOIEC BIATBOPEHHS MapkepiB. Tpers miacucrema
Ma€ HalOUIbII ICTOTHUI BIUIMB Ha MPOILEC BIATBOPEHHSI, OCKUIBKHM B1J MPaBHUIBHOIO
nigbopy 1i CkiIamoBUx OyJle 3aliekaTH B3arajil MOXIIMBICTh 3YMTYBaHHS Ta
NOJANBUIOTO BIATBOPEHHA UU(POBOTO KOHTEHTY JAPYKOBAHOI MPOIYKIIi 13
JIOTIOBHEHOIO peaJIbHICTIO [§].

VY miii migcucTeMi MOXKHA BHAUIMTH Taki (paKTOpH, IO BILIMBAIOTH HA IPOIIEC

BIJITBOPEHHS MapKepiB, SIKI MOYKHA PO3JUIMTH Ha NEBHI rpynu [8]:
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a) (pakTopH, IO BIAMOBIJAIOTH XapaKTEPUCTHKAM 33JIpyKOBYBaHOTO MaTepiaiy [8]:

cl — «xomp 3ampykoByBaHoro wmatepiany (K3M); c¢2 — 1IuibHICTB
3aapykoByBaHoro marepiany (I1[3M); c¢3 — rHyukicTh 3aipyKOBYBaHOI'O Marepiaily
(I'3M); c4 — TekctypHicTh 3aapykoByBaHoro marepiany (T3M); c5 — HasBHICTBH
nonarkoBoro nokpurta (HII); ¢6 — criiikicTs 10 aii 30BHIMIHIX (AKTOPIB MaTepiaty
(C32M) [8];

0) dakTopwu, 1110 BIAMOBIAIOTH XapakTepucTukam dhapou [8]:

c7 — B’s3kicTh Papou (BD); c8 — rmsneup dpapou (I'®); ¢9 — npo3zopicts hapodbu
(IId); ¢10 — cridikicTh 10 aii 30BHIMHIX PakTopiB yopHmIa (C3DY) [8];

B) XapaKTEPUCTUKHU MapKepy-BIIOUTKY [8]:

cll — po3mip mapkepy (PM); cl2 — neramizaiiss pucyHky mapkepy (IM);
c13 — koHnTpactHicTh Mapkepy 1 pony (KMD) [§]

I') 30BHIIIIHI YMOBU BUKOPUCTaHHA [8]:

cl4 — iarencuBHicTh ocBiTieHHs (I0); c15 — piBHOMIpHICTH ocBiTieHHsa (PO);
c16 — cBiTnoBa temneparypa (CT); c17 — mmommHHICT, TOBEepXH1 3 Mapkepom (I111);
c18 — cratuunicts noBepxHi 3 Mapkepom (CII); ¢19 — nmoronni ymoBu (I1Y); ¢20 —
HasBHICTh JojaTkoBoro 3axucHoro emnementy (/3E); c21 — ymoBu 30epiraHus
npoaykilii 3 mapkepom (Y3II) [8];

1) YMOBH OJIep>KaHHS BIIOUTKIB [8]:

c22 — cnoci6 apyky (CI); ¢23 — po3niibHa 3aaTHICT 300paxkenHs (P3); c24 —
YiTKICTh BiaATBOpeHHs JiHiN (UBJI); c25 — kinbkicth Gapod (KD) [8].

HactynmHum kpokom Oysi0 BU3Ha4eHO 1 MOOYJOBaHO y BUIJISAI PUCYHKY 2.2
B3a€MO3B SI3KM MK (hakTOpaMu, HaBeleHMMHU BuIe. [lami moOyaoBaHO MaTPUIIO
JOCSIKHOCTI, IO MpeJICTaBiIeHa Ha pUCYHKY 2.3 [8].

[ToTtim OyJi0 MPOBEACHO aHaJI3 MAaTPHUIIl JOCSKHOCTI M’ JIsi MHOKMHH BEPIIIUH
C. Awnaniz nepmoro piBHs itepaiiii HaBeAeHo y Tabnui 2.4 [8]. IloBHuit anami3
npencrapinenuii y Jlogatky B y TaGmuimi B. 1.

Jami Oyno BUKOHAHO MOOYAOBY JOMIHAHTHY 1€papXiuyHy BIOPSIAKOBAHY MOJCIb

KpUTEPIiB BIUIUBY, 110 MIPEACTABIECHA Ha PUCYHKY 2.4 [8].



PucyHok 2.2 — 3B’ A3KM MK KPpUTEPISIMHA BHOODY mapaMeTpiB, AKi BIUIMBAIOTH HA
Yy )

MPOIIEC BIITBOPEHHS MapKepiB [§]
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Pucynok 2.3 — binapna marpunsg qocsbkHocti M’ st MHOkuHM BepiiuH C [ 8]



Tabmuis 2.4 — Itepariis anammizy OiHapHOT MaTpHII JOCsHKHOCTI M’ [8]
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Ne i-i L(ci) — mocsruyTi BepIIuHU P(ci) — BepImHHU-nIONIEepeHUII L(e)w
piBHs CJICMCHT P(ci)
Bu3HaueHHs nepiioro piBHs iepapxii
1 1,5, 14,15,16,18,21 1,8,9,11,12,13,22,24 1
2 2,4,5,7,19,21,22 2,3,8,9,10,17,24 2
3 2,3,4,5,7,19,21,22 3,10,17,18,24 3
4 4,14,15,16,21,22,25 2,3,4,5,10,11,12,17,24 4
5 4,5,19,21,22 1,2,3,5,7,8,9,10,11,13,17 5
6 2,3,4,5,6,19,20,21,22 6,7,10,11,13,17,24 6
7 5,6,7,10,11,18,21,22 2,3,7,8,9, 12,13, 24,25 7
8 1,2,5,7,8,10,14,15,19,20,21,22,25 8,13 8
9 1,2,4,5,7,8,9,10,13,14,15,16,19,21,22,25 9,11 9
10 2,3,4,5,6,10,14,15,19,20,21 7,8,9,10,11,13 10
11 1,4,5,6,9,10,11,13,14,15,16,18,21,22,25 7,11,12,17,23,24 11
12 1,4,11,12,18,19,22 12,17,18 12
a 13 1,5,6,7,8,9,10,13,14,15,16,19,21,22,25 11,13,18,22,24,25 13
14 14,19,20 1,4,8,9,10,11,13,14,24 14
15 15,19,20 1,4,7,8,9,10,11,13,15,24 15
16 16,19,20 1,4,9,11,13,16,24 16
17 2,3,4,5,6,11,12,17,22 17 17
18 1,2,3,5,11,12,13,18,19,20,21 17,18,23 18
19 19 2,3,5,6, 89,10, 12,13,14,15,16,18,19,20,21 19
20 19,20,21 6,8,10,14,15,16,18,20 20
21 19,21 1,2,3,4,5,6,7,8,9,10,11,13,18,20,21,22,24,25 21
22 1,21,22 2,3,4,5,6,7,8,9,11,12,13, 22,23,24,25 22
23 18,22,23 23,24 23
24 1,2,3,4,6,7,11,12,13,14,15,16,20,21,22,23, 24 24 24
25 7,17,12,13,21,22,25 4,8,9,13,25 25
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Pucynok 2.4 — JlomiHaHTHa i€papXidHa BIOPSIKOBaHA MOJIETb KPUTEPIIB BIUTUBY

Ha BIITBOPEHHS MapKepiB [§]

3 MpOBEICHOr0 aHayli3y MOXKHA 3pOOUTH BHCHOBOK, IO y JaHIN MifcuUCTeMi
BIJIOUTKA 3 MapKEpPOM JIOMTOBHEHOT pEeaIbHOCTI € 6arato BaroMux (hakTopiB, HAHOIBII
BaroMHM 3 SIKMX € TIOTOJH1 YMOBH, III0 BU3HAYATUMYTh BIUTHB IHIINX (DAKTOPIB Ta HOTO
CTYTiHb, @ TAKOK HAHO1IBIIT BIVIMBOBUMH € HACTYITHI: PO3MIp MapKepy; KOHTPACTHICTh
Mapkepy 1 (oHy; CTyHiHb JeTami3alli MapKepy; IHTEHCUBHICTb OCBITJIEHHS; KOJIp

3aIpyKOBYBAaHOTO MaTepially; IIUIbHICTh 3aJPyKOBYBAHOTO MaTepiaixy; THYYKICTh
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3aIpyKOBYBAaHOTO MaTepiairy; TEeKCTYPHICTh 33JJpyKOBYBaHOTO MaTepiaiy; HasBHICTb
JIOATKOBOT'O TIOKPHUTTS; CTIHKICTh 10 Aii 30BHIMIHIX (PaKTOpiB MaTepiany; B’ A3KICTh
bapbu; rasHens (Hapobu; mposzopicTh (Hapdbu; CTIHKICTH 10 Ail 30BHIMIHIX (HaKTOPIB
dbapObu; piBHOMIPHICTH OCBITIICHHS; CBITJIOBA TEMIIEpaTypa; HAsBHICTh J0OJIaTKOBOTO
3aXMCHOTO €JIEMEHTY; YMOBHM 30€epiraHHs NpOJyKLIi 3 MapKepoM; CIoci0 IpYyKY;
KUIBKICTh (ap0. Bix BipHOro miadopy naHuX mHapaMmeTpiB Oyjae 3ajiekaTtd migoip
MIHIMQJIbHO HEOOXIIHMX TMapaMeTpiB CHUCTEMH amapaTHoro 3a0e3MeueHHs il
CTBOPEHHSI Ta BIJITBOPECHHS €JEMEHTIB JOMOBHEHOI peanbHOCTi [8]. o 1ux
mapaMeTpiB MOKHA BIIHECTU HAcTymHi [8]:

a) mapaMeTpu anapaTHoro 3a0e3MeueHHs! JUisl CTBOPEHHSI €JIEMEHTIB JJOTTOBHEHO1
peansHocTi (PC, rpadiunuii nminanmer) [8]:

bl — o6csar onepariitHoi mam’sati (O3I1); b2 — oGcar mam’ATi JKOPCTKOTO JTUCKY
(IT3I1); b3 — obcar Bigeo-mam’siti (OBII); b4 — miaronans nucmiero (J/1); bS5 —
KUTbKICTh  BiaTBOproBaHux koibopiB (KK); b6 — sckpaBicte expany (SE);
b7 — xontpactHicTs ekpany (KE) [8];

0) mapamMeTpu amapaTHOro 3a0e3leueHHs [JI BiATBOPEHHS E€JICMEHTIB
JIOTIOBHEHOI peanbHOCTI (cMapTdhoH, miaHmeT) [8]:

b8 — 06csr nam’sti (OIT); b9 — kinbkicTh BiaTBOproBaHux kosibopiB (KBK); b10 —
po3auibHa 3natHicTh ekpaHy (P3E); bll — Bimcrane Ta mapamerpu (pOKycyBaHHS
(BIID) [8].

['padu B3aeMO3B’s13KIB TPHOX MIJICUCTEM MPEICTaBICHUN Ha pUCYHKY 2.5 [8].
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CucTeMa OpHTiHaI-3a1pyKOBYBaHHI MaTepiall-BiIONTOK-CHCTEMA CKaHyBaHHS MapKepiB

TTigcucrema anaparHoro 3a0e3nedeHHst IMincucrema BinduTKa

Cucrema 1nudpoBOro KOHTEHTY
AR-mapkepy

Pucynox 2.5 — B3aemM0o3B’S3KM MK MIJICUCTEMaMH CHCTEMH OpPHTiHAJ-

3aJIpyKOBYBaHUM MaTepiasl-B1IOMTOK-CUCTEMA CKaHYBaHHS MapKepiB [§]

Sk MOKHA 1TOOAYNTH 3 PUCYHKY 2.5 HANOLIBII BXKJIMBAM ITApaAMETPOM, Ha SIKUH Ma€e
BIUIMB MiJICHCTEMA BIJIONTKA € BiJICTaHb Ta MapaMeTpu POKyCyBaHHS KaMepu cMapThOHY
YW TUTAHIIETY, OCKUIBKM BiJI KOPEKTHOTO HANAIITyBaHHS Ta BHUOOPY TMapameTpiB
MiJICUCTEMH BITOUTKY OyJlie 3ajie)kaTd MiHIMaJdbHA BIACTAaHb, 3 SKOi B3arayii Oyje
MOYUTUBUM (DOKYCYBaHHS KaMepH MTPHUCTPOFO Ta IMOAANIBIIE CKAHYBaHHS, PO3ITI3HABAHHS Ta
BIATBOPEHHSI MapKepiB JOMOBHEHOI peanbHOCTI. [limcucrema mmdpoBOro KOHTEHTY B
LJIOMY BIUIMBA€E Ha MIJICUCTEMY allapaTHOTo 3a0€3MeUeHHs, OCKUTbKA OCHOBHUH MapamMeTp
ITi€1 cucTeMu — 00CsT TaHuX — OyJ1e BIUTUBATH HAa OOCHT ITaM’ ST arlapaTHOTO 3a0e3MeYeHHS
Uit cTBOpeHHs1 AR-eneMeHTIB Ta amapaTHOro 3abe3nedeHHs it BiaTBOpeHHs AR-

€JIEMEHTIB, @ HAIIOBHEHHS Ta 0COOJIMBOCTI HATIOBHEHHSI KOHTEHTY Oy/1€ BIUIMBAaTH HA BUOIp
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MiHIMaJIbHUX 3HA4Y€Hb KUTBKOCTI BIATBOPIOBaHMX KObOpiB ekpany PC Tta tenedony,

SICKpaBOCTI Ta KOHTPACTHOCTI JAUCIUICIO, a Takoxk P3 mucrutero [8].

2.4. Bulip npykoBaHO1 IPOIYKITIi Ta iX TEXHOJOTIH pEenpoayKyBaHHS

s mpoBefieHHs JOCTIJKEHHS OYyJI0 BHU3HAYEHO PAJl O0’€KTIB, SIKI JI03BOJIATH
KOMIUIEKCHO PO3TIITHYTH TpoOJieMy, 10 BUBYAETHCS. Bylio BCTaHOBIEHO, 110 HAWMEHII
BHBUYCHUM HAIPSAMKOM, SIKMM Ma€ HaWOUIbITY KUIbKICTh (DAKTOpIB BIUIMBY € JPYKOBaHA
NPOIYKIIisl AJIs1 30BHILIHBOI PEKJIAMH, 30KpeMa IJIaKaTy, CITUIANTH Ta IMPOKodopMaTHa
JpyKOBaHa TPOAYKINs. J[pyk Takoro pomy MpOAYKIli 3IIHACHIOEThCS TEPEBAKHO SIK
1uGPOBUM CIIOCOOOM, TaK 1 TNIOCKUM O(CETHUM JAPYKOM 31 3BOJIOYKEHHSIM.

Otxe, s MPOBENECHHS JOCHIIKEHb Oyno oOpaHO JBa CHOCOOM APYKY —
nudpoBul MHUPOKOGOPMATHUI JIPYK 3a CTPYMHUHHOIO TEXHOJIOTIEI Ta IUIOCKUN
opceTHUN ApyK 31 3BOJIOKEHHSAM. A BIATaK IS JPYKY HA CHUHTETUYHHX Ta
31y0JIbOBAaHMX MaTepiasiax BUKOpUCTaHO nudpoBuii Apyk. ug apyky Ha mamepi —

IUIOCKUI OPCETHHM IPYK 31 3BOJIOKEHHSIM.

2.5. Bubip oOmamHaHHsS Ta MaTepiaigiB Ui MPOBEACHHS JOCIIDKCHHS 1
OLIIHIOBAHHSI PE3YJIbTaTIB

Hns apyky TecToBUX 3pa3kiB Oyno 3acTocoBaHo LudpoBy MamwuHy Mimaki
CJV30 ta opcerny nucroBy mamuny Polly Prestige 74.

Jpykapcbki (OpMHU BUTOTOBJISTUCH 32 TEPMAJBbHOIO TEXHOJIOTIEID «Ctp» Ha
obnagHanHi Agfa Avalon N16.

Jlnst BU3HAYEHHS! €KCIUTyaTallifHUX BIACTUBOCTEH Ta MOJENIOBAHHS IPOLIECY
BIATBOpeHHs! AR-MapkepiB B ymMoBax eKcIUTyaTalli NpOAYyKLli BYJIMYHOI PEKIAMH
OyJi0 oOpaHo Taki 3aJJpyKOBYBaH1 MaTepiaiu Ta ¢hapOyBaabHI pEYOBHUHHU:

— nosimepHuit matepian Ha [IBX ocHoBi (opakan) Outoro komsopy Oracal
641Economy Cal (rysHIIeBHiT) TOBIIMHOIO 75 MKM;

— nomimepauit matepian Ha [IBX ocHoBi (opakan) Oimoro komwsopy Oracal
641Economy Cal (MaToBuUit) TOBUIUHOIO 75 MKM;

— maminHoBaHe [IBX-monoTHo, apMoBaHE TMOMIECTEPOBOI0 HUTKOKI OLIOTO

koibopy Solex™ premium 510M Frontlit (MaToBe);
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— manip mirmenToBanuii Art tech 6imoro konpopy (Marosuii) macoro 1 M? 150 ;

— eKocoJbpBeHTH1 YopHmiia Mimaki BS3 st ctpymMeHeBUX IPUHTEPIB;

— ¢apbu 1 odcerroro npyxky DONG YANG INK CoMax.

Jlnst Tutockoro o)CeTHOro JAPYKY BHUKOPHUCTOBYBAIHMCS TMO3UTHUBHI TEPMAalIbHI
npykapcbki ¢opmu  Saphira PY, KOHUEHTpaT 3BOJIOKYBAJIBHOIO PO3YMHY Varn
Supreme Ta npoTuzabpyaHoBansHui nopomok Varn Regular Fine.

Jlns ckaHyBaHHSA Ta JOCHIKEHHS BIATBOPIOBAHOCTI MapKepiB OyJI0 3aCTOCOBAHO
cmaptpon Xiaomi Mi 10T. Jlng BuUMIpIOBaHHS OCBITJICHOCTI BUKOPUCTOBYBAaBCSA
npuctpiit Opple Light Master.

JI1st TocniIKeHHs BIUIMBY 30BHIIIHIX YMOB, YMOB JPYKY, IapaMeTpiB MaTepiary
Ta (papOu Ha SAKICTh BIJOUTKIB Ta iX BUKOPHUCTAHHS y SKOCTI MapKepiB JONOBHEHOI
pPeaTbHOCTI BUKOPUCTOBYBAJIUCS HACTYMHI BHMIPIOBaIBHI MPUCTPOI — HUPPOBUI
mikpockon SIGETA Expert ta cnexktponencuromerp X-Rite 11Pro 2.

XapakTepucTuKu 00JIaJHAHHS, BUTPATHUX MaTepialliB Ta 3ac001B BUMIPIOBAHb

HaBeseHl y noaatky I' [55-69].

2.6. MeToavka miaHyBaHHSA 1 TPOBEACHHS €KCIIEPUMEHTY

2.6.1. MeTonuka rjiaHyBaHHS EKCIIEPUMEHTY

MerTa excriepuMeHTy NOoJIAraTUME y BU3HAYEHHS pallOHAIbHUX napameTpiB AR-
Mapkepy (po3mip, KOIip, XapaKTepUCTHKA Ta AeTaii3allis PUCYHKY), Ha SKUM Oyje
HallMEHIIUH BIUTMB YMOB BUKOPUCTaHHS JPYKOBAHOI NPOAYKIii (OCBITIEHHS, BIICTaHb
GboKyCcyBaHHS, BOJIOTICTh, HasIBHICTh 3aXHMCHOTO €JEMEHTY TOINO), IO J03BOJUTH y
MOJAIBIIIOMY TPOTHO3YBAaTH TMOKAa3HWKH OE3BIIMOBHOCTI Ta JIOBFOBIYHOCTI POOOTH
MapKepy 3 ypaxyBaHHSIM YMOB €KCIUTyaTalli MpOAYKIil ByJIUYHOI pEKIAMH.

JocnimkeHHs BAKOHYBAJIOCh Y TPH €TaIlu:

1. [Tomyk panioHanbHOro po3Mipy AR-mapkepy, skuil 103BOJIsIE CTa0LIBHO HOTO
34YUTYyBaTU

2. Tlomyk KOMIPHOTO BUKOHAHHS JIJII OOpaHOro parfioHaapHOTO po3Mipy AR-
Mapkepy, LI0 MAaTHM€ MiIHIMajabHlI 3MIHM KOJIPHHUX XapaKTEpUCTUK Y XOJl

eKCILTyaTarii IpoAyKIlii By IMYHOI PEKJIaMu 3 JOTIOBHEHOIO PEaIbHICTIO.
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3. Tlomyk pamioHaabHOTO CTyHEHS JeTani3allii pUCYHKY MapKepy, 10 J03BOJISIE
cTabUIbHO MOTO 3YMTYBaTH B yMOBaX €KCIUTyaTallli MPOIyKIlii ByJUYHOI pEeKJIaMHU.

3aKIOYHUN eTan — KOMIUIEKCHHW aHajl3 BCIX OTPUMAHUX pE3yJIbTaTiB Ta
PO3pOOJIEHHST CHCTEMU HOpMai3allii Mpolecy CTBOPEHHS JAPYKOBAHOI MPOAYKINI 3
JIOTIOBHEHOIO PEaIbHICTIO BIAMOBIAHO J0 30BHIIIHIX YMOB X BUKOPUCTAHHS.

2.6.2. MeToauka nMpoBEICHHSI TOCI1IKEHHS

3riHo 13 00paHOI0 MPOIEAYPOIO TOCIIIKEHHS TeCTOBI 3pa3ku OyJIo BIIPYKOBAHO
Ha OOpaHMX MarepiajiaX, siki OyJd po3MIllIeHI B YMOBaX, HAOJMKEHUX IO PEaTbHHUX
(BoJIOTICTh, TEMIEpaTypa, OCBITJICHHS, 3aXHUCHUW JIOJIATKOBUN MaTepial — CKJIO).
ExcriepuMeHTH TIPOBOIWINCH MPOTSITOM YOTHPHOX MICSINB YIPOJOBK POKY IS
BCTAHOBJICHHS BIUIMBY pPI3HMX 30BHIIIHIX YMOB Ha IIOKa3HUKM O€3BIIMOBHOCTI Ta
JIOBFOBIYHOCTI pOOOTH MapKepy.

JIpyKyBaHHSI TECTOBUX 3pa3KiB 3/[IHCHIOBAJIOCH Y HOPMOBAaHHX IIEXOBUX yMOBaX
(22£2) °C Ta BimHOCHI# Bojorocti moBiTps (65+10) %. Pexumu apykyBaHHS s
unuppPOBOro IPyKy: NPOAYKTUBHICTH 18 M%/ron; mis miockoro o(ceTHOro APyKy —
13000 mucri/rox [55-56].

BinmoBimHO 10 XapakTepuCTUK KaMepu Ta ekpany (auB. nomatok b) oOpanoro
OPUCTPOIO ISl 3YUTYBaHHS Ta PO3MI3HABAaHHS MapKepiB JOMOBHEHOI peajbHOCTI,
0CcOOJIMBOCTEN pPO3Mi3HABAHHS MapKepiB JOMOBHEHOI peanbHOCTI [70-71], a Takox
CTaHAAPTHUX PO3MIpIB 0O0paHOi MPOAYKII BYJIWYHOI pEKJIaMH Ta BHUCOTH IX
pos3miteHHs [ 72-74] 6yyo po3paxoBaHo 3a popMysioro 1.1 HacTyITHI MOXKIJIMBI BiZICTaH1
JUTs IPOBEJICHHST EKCTIEPUMEHTY::

- miakaTd Ta citutaiita — Big 50 cm 10 130 cm 3 kpokom y 20 cMm (50, 70, 90, 110,

130 cm);

- oudopam — Big 130 cm 10 330 cm 3 kpokom y 50 cm (130, 180, 230, 280, 330 cm);

J1yist mpoBeACHHS TOCIIKEHHS OyI10 3a)ikCOBaHO 30BHIIITHI YMOBHU €KCILTyaTaIlii
OPOAYKINi BYJIMYHOI pEKJIaMU 3 JIOIOBHEHOK pEalbHICTIO. 3arajibHi YMOBH

IIPOBENICHHS EKCTICPUMEHTY Ta MOBTOPHOTO JOCIIKEHHS HaBeAeH1 y Tabmuiax JI.1-

1.2 y nonatky /I.
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Takox OyJi0 BU3HAYEHO HACTYMHI YMOBHU MPOBEACHHS €KCIIEPUMEHTIB:

a) yac CKaHyBaHHS Ta PO3Mi3HAaBaHHS MapKepiB JIOMOBHEHOI peanbHOCTI — 4-5 ¢
(BIAMOBIAHO IO CePEAHBOTO Yacy BIATBOPEHHs IU(POBOTO KOHTEHTY Ha BeOcailTax
[75]), nnst BeMWKOI BiJicTaHI CKaHyBaHHS 4ac OyB 301IbIIeHUH 10 7-8 ¢ 3 orsiay Ha
MO>KJIMBO OUIBIIY KUIBKICTh MEPEIIKO/;

0) peanbHUIl Yac eKCIUTyaTallli ByJuyHO1 pekiaamu [76-78]:

- IUTaKaTH — CEPeIHIN TePMiH eKcIuTyararii 70 1 Micsis;
- CITLTAMTH — cepeiHIi TepMiH eKcIuryartarii 2-3 MicsIii;
- Outbopau — cepeaHil TepMiH eKCITyaTalii 2-3 micsiii.
') CTaHJAPTHI pO3MipU MPOIYKILIIi BYJUYHOI pekiiamu [76-78]:
- cituraity Ta maakata — 1200 x 1800 Mm;
- 6ubopau — 6000 x 3000 mm;
- MaKCHMAaJIbHUH BIJICOTOK ILIOII MPOAYKIIi, 3alHATHI MapkepoM — 10 5%
(BU3HAYEHO EMMIPUYHUM [UISIXOM).

1) TOKa3HUKU 0€3B1IMOBHOCTI MAapKepiB JAOMOBHEHOI peaibHOCTI (pO3paxoBaHi
EMITIPUYHUM IILIIXOM):

- JIONyCTHUMa KUIBKICTh BIIMOB — 2-3 BiIMOBH (0OYMOBIIIOIOTHCS JIFOACHKUM
dbakTopom);
- JIONyCTUMa UMOBIPHICTH MOSIBU BiAMOB — 0,25.

BignoBigHo 10 METOAWKH IIJIAaHYBaHHS EKCIIEPUMEHTY (AMB. TyHKT 2.5.1),
BUKOHAHHS TICPIIOTO €Taly EKCIEPUMEHTY IOJATalio y po3Ii3HaBaHHI MapKepiB-
3pa3KiB BCTAHOBJICHOTO PO3MIPy 3 BHU3HAYECHHMX BIJCTaHEH 13 (PiKCyBaHHSM dYacy
po3Mi3HaBaHHA a0 B3araji MOXKJIMBOCTI JaHOro mpoiecy. Ha ocHOBI oTpuMaHHMX
pe3yJbTaTiB Ta iX aHajizy OyJO BU3HAUYEHO PalllOHAIbHUN MIHIMAJIbHO MOXKIJIUBUN
po3mip AR-mapkepy i mporiecy Moro posmi3HaBaHHS Ta BIATBOPEHHS ITU(POBOTO
KOHTEHTY, 1110 MaB HAWMCHIIIMIA BIUTMB BiJl 30BHIIIHIX YMOB Ta 3MIT' €KCILTyaTyBaTHUCS
BCTAHOBJICHUHM TEPMIH I 0OOPAHOTO TUITY HPOTYKIIii.

Hpyruii etan IOCHIIPKEHHS TIOJIATaB y BU3HAUCHHI PalliOHATLHOTO KOJbOPY
MapKepy, 1110 MaB OU HAMMEHIIHI BIUIUB B1J1 30BHIIIHIX YMOB. OKpiM BU3HAYEHHS Yacy

pO3Mi3HaBaHHS MapKepiB TAKOK BU3HAYABCS BIUIMB 30BHIINIHIX YMOB Ha moJirpadivHi
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MOKa3HUKK MaTepiany Ta (apOu, a TaKoX Ha KOJIPHI XapaKTEPUCTUKU MaTepiay Ta
dbapOu, OCKUIbKHY 1X 3MiHA TaKOX BIUIMBAja Ha MPOIEC pO3Mi3HaBaHHS MapKepiB. J1Jis
[LOTO MPOBOIMIHCS TOCIIKEHHS 32 JOMOMOT0I0 CTIEKTPO(POTOMETPA Ta MIKPOCKOTIA
€JIEKTPOHHOTO BUMIPIOBAIBLHOTO.

Ha tpetbomy ertami Oyi0 00OpaHO paliOHaJIbHHUI CTYMiHb AeTali3alii Mapkepy,
0 MII OM CKaHyBaTUCA Ta BIATBOPIOBATHCS 3a Oylb-iKMX yMOB. {DikcoBaHi
MOKAa3HUKHU PO3MIPY Ta KOJIHOPY OOHMpANIMCS BIAMOBIIHO 0 PE3yJbTATIB MOMEPEIHIX
€TalllB JOCIIIKEHHS.

Ha ocHOBIi mpoBesieHOro A0CiiKeHHsS 0yJio 00paHO Mapkep 13 parlioHaAIbHUMHU
MOKAa3HUKAaMU pPO3Mipy, KOJbOPY Ta JeTaiizalii, 10 MaB MIHIMAJIbHUN BILUIUB
30BHIIIHIX YMOB Ha MTOKa3HUKH JOBIOBIYHOCTI Ta 0€3BIAMOBHOCTI, a TAKOX Ha MOro
nostirpadiyHe BUKOHAHHS.

Takox Oyno mpoBeAEHO MOBTOPHE JOCHIIKEHHS B MAaKCUMAJIbHO HAOJIMIKEHUX
yMOBaxX Il OIIIHIOBAHHS OTPUMAaHUX pe3yJbTaTiB Ta 30€pexeHHS IMOKa3HUKIB

0€3B1IMOBHOCTI MapKePiB 13 BCTAHOBJICHUMH PalliOHATbHUMH MOKa3HUKAMHU.

2.7. Po3pobnenns TtectoBoro dainy mns npykyBaHHs AR-mapkepiB Ta ix
MOJAJILIIOTO OL[IHIOBAHHS

Jlnst mpoBeneHHs JOCIKEHHS 010 KOPEKTHOr0 3UuTyBaHHs AR-MapkepiB Ha
IPOYKIIL 3 ByJIMYHOIO pekiiamMoro O0yio po3pobieHo tectoBuil daiin AR-mapkepa.

Tect 6a3yeThcsi HA MapKepHINA TEXHONOTIT 3 BUKOpUCTaHHAM MeToy Colens Ta
CKJIQIa€ThCS: 3 KBAJPAaTHOIO €JIEMEHTa B MOHOXPOMHOMY BHUKOHAaHHI, 11O BMIIIY€
npocTi TpadiyHl €JIeMEHTH Y BHIJIAII CXEMaTHYHOTO BUIIISAY cMapThoHy Ta
HaanucoM AR, mo BiaTBOpeHM# craHpapTHuUM wmpudToM Arial HamiBXUPHOIO
HakKpecJIeHHsT 0e3 3aciuok. Takoxx Oyio po3poOJICHO 3pa3Ku y BUIVIIL CHITYETY
€IMHOpOra y poMOi 3 MepepuBYACTUMH JIIHISIMU Ta 3 MapKepy 31 CTyINEHEM JeTamizalii y
BUTJISI/II BUBOPITHOTO 300payKEHHS CUIIYETy €IWHOpPOra y pomOi 3 TepepuBYACTUMHU

JHISIMA. 30BHIIIHIN BUTJISA TECTOBUX 3pa3KiB MPEACTABICHUN Ha PUCYHKY 2.6.



70

N \
' ’ b i
y . \
N,
. 3
4 g
e

Pucynok 2.6 — TectoBe Mapkep-300paKeHHs

J171st BUKOHAHHS MIEPIIOro eTany J0C1KEHb, & cCaMe OI[IHIOBAaHHS MOMJIMBOCTI iX
BIITBOPEHHSI Ta TEPMIHY BHUKOPUCTaHHS Yy BIANOBIIHMX YMOBax €KCIUTyaTauli
BCTAHOBJICHOI MPOMAYKIIi 3 JOMOBHEHOI peajbHICTIO, po3po0ieHo TecToBuil AR-
Mapkep (IUB. puC. 2.6) pi3HOTO PO3MIPY, 110 OyJIO BIIAPYKOBAHO YOPHUM KOJIBOPOM.
Po3mip AR-mapkepy konuBaBcs y Mexax Big 80 X 80 mm 10 280 % 280 MM 3 KpOKOM
y 50 mm.

JIJ1s1 BUKOHAHHS PYroro eTamy JOCHIKeHb, a caMe OIIHIOBAHHS MOJKJIMBOCTI
BiTBOpeHHs1 AR-MapkepiB y Koibopax MPOAYKINT 13 BCTAHOBIEHHSAM TEPMIHY iX
BUKOPUCTAaHHS Y BIAMOBIIHMX YMOBax eKCIUTyaTallii BCTAHOBJIEHO! MPOAYKINI 3
JIOTIOBHEHOIO PEANIbHICTIO, OyJI0 pO3pO0JIEHO TECTOBUI 3pa30K MapKepy y KOJIbOpax
CMYK i3 100%. KomipHi xoopauHaTu IHU(POBOTO OpUTIHATY 3pa3ka HaBEJEH1 Y

tabmaum 2.5.

Tabmums 2.5 — KonipHi KoopAuHATH ITM(PPOBOT0 OPUTIHATTY TECTOBOTO 3pa3Ka

Konbopu
Koopaunaru biiakutHM [IypnypHuit Kopruii YopHuit
CiooMoY oKy CoMi00Y 0Ky CoMoY 100Ko CoMoY K00
L 91 60 97 12
a -48 99 -22 2
b -14 -62 94 0

JIns BUKOHAHHS TPEThOIO €Tally JIOCHIDKEHb, a CaMe OLIHIOBAHHS MOXIIMBOCTI
BIATBOpeHHsT AR-MapkepiB Ta TepMiHy BHUKOPHCTaHHA Yy BIANOBIIHUX YMOBax
eKCILTyaTallli BCTAHOBJICHOI MPOAYKINI 3 JOMOBHEHOIO PEATBHICTIO B 3aJIEKHOCTI BiJ

CTymeHs iX aeramzaiiii, OyJo po3pobsieHO 3pa30K, IO CKIAIAEThCS 3 MapKepiB, IO
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HaBEeJICHI Ha PUCYHKY 2.6. Mapkepu OyJ10 BiIIPYKOBAHO Y YOPHOMY KOJIOPI1 Y PO3MIpI, 110
OyB BCTAHOBJICHMH Y XOJIl TIEPILIOTO €TaIly MOCTIHKeHHs. Il BUKOHAHHS JOCIIIKEHHS
JUIL MOXKJIMBOCTI BUIIPYKOBYBAHHS 3pa3KiB 13 PI3HUM CTYIIEHEM JeTali3alli y KOJbopi
OyJI0 TPOBEZICHO TOMATKOBE IMITAlllfHE MOJETIOBAHHS 3 BUKOPHCTAaHHSAM IPOTPAMHOTO

KOJy, HABEZICHOr0 y AoAaTKy E.

2.8. MeToiuK# OrpalfoBaHHs €KCIIEPUMEHTATBHUX PE3YIbTaTIB JOCITIKECHHS

OmpaltoBaHsi OTPUMAHUX PE3ydbTAaTiB MPOBOAWIOCS 32 HACTYITHHUMH
METOUKAMHU:

a) CTaTUCTUYHUN aHali3 OTPUMAHMX PE3YJbTATIB 32 PaXyHOK PO3paxyBaHHS
CyMapHOi BETUYUHU OTPUMAHUX PE3YyIbTaTIB Ta PO3PAXYHKY IX CEPEIHBOTO 3HAUCHHS
TSl O1LTBIIIOTO YBUPA3HEHHs JaHux [81];

0) MaTeMaTHYHE MOJICIIIOBAHHS TMPOIECY MPOTHO3YBaHHS TOSBU BiIMOBH 13
3aCTOCYBaHHIM Teopii HMOBIPHOCTEH (PO3paxyHOK MMOBIPHOCTI TOSIBM BiJMOBH,
0€3BIIMOBHOI POOOTH, CEPEIHBOIO YaCy HAIpAIOBaHHS Ha BiJMOBY, YacCTOCTI TOSIBU
BIIMOBH) Ta CTATUCTHUYHOI MAaTEMAaTUKHU (PO3PaXyHOK MaTeMaTHYHOIO OYIKyBaHHS,
JUCTIEPCii, CepeTHPOKBAIPATUYHOTO BIIXWICHHS Ta KoedilieHTy Bapiamii) [81-83], mo
JI03BOJIMTh BU3HAYUTH MATEMaTHUYHE OYIKYBaHHS MOSBU BIJIMOB MapKepiB y MPOLEC] ixX
eKCIUTyaTallli, a TAKO>X MEBHUI 3aKOH, 3a SIKUM B1JI0YBAaTUMETHCS BIIMOBA MapKepy;

B) moOya0Ba rpadiyHUX MPEACTaBICHbh OTPUMAHUX CTATUCTUYHHUX PO3PAXYHKIB
JUTsl BU3HAYCHHS (PYHKIIIT (3aKOHOMIPHOCTI) HIIIBHOCTI PO3MOIIJIEHHS BIAMOBH 3pa3KiB
3 MOAAJIBIIIMM aHATI30M Ta BHOOPOM paIliOHAIbHUX TTOKA3HUKIB MapKEPy HA KOKHOMY
eTarnl JOCHIHKEHHS.

I) MPOBEACHHS IMITAIlIMHOIO Ta PErpeciiHOr0 MOJENIIOBAHHS Ha OCHOBI
BUKOPHUCTaHHS BIAMOBIAHUX MeTOMIB [84-86], a Takoxk pe3ynbrariB [87] Ta [88-89]
BIJIMOBIJTHO 3 METOIO OIL[IHIOBAHHS OTPUMAHUX PE3YyJbTaTIB B YMOBAaX BUKOPUCTAHHS
peanbHOi MPOAYKIIT Ta MPOTHO3YBaHHS O€3BIAMOBHOCTI iX pOOOTH 3 BpaxyBaHHIM
(bakTOpiB BILUIMBY PEAIbHOTO CEPEAOBHIIIA.

ImiTaniiina mMonens OyJyBanacs 3a JOINOMOTOK MOKJIMBOCTEH HPOrpamMHOro

3a0e3neuenas MATLAB.
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PerpeciitHuii ananiz Ta MOJENIOBaHHS BUKOHYBAJUCS Ha OCHOBI pPe3yJIbTaTiB
CKCIIEPUMEHTY, IMITAIITHOTO MOJCITIOBaHHS, a TaKOX PE3YJbTaTIiB JIOCIIIKESHHS
¢dakTopiB BIUIMBY 13 MOOYZOBOIO 1€papXidyHOi MOJENiI MapaMeTpiB Ha MpoLec
BIJITBOPEHHST MapkepiB. [t mpoBeIeHHsI TaKOTo aHali3y HEOOXiTHO OyJ0 MPOBECTH
NEBHUM PsIJ TOCHIIKEHD 13 00paHUMU [apaMeTpamu JIsl perpeciiHoro MOIEIOBaHHS,
TOOTO BHMKOHAaTH TEBHOTO POAY NOBHO(GAKTOPHUN EKCHEPUMEHT, IO JO03BOJISB
CIIPOTHO3YBATH Ta Nepea0aunTH Oy ab-sIK1 MOXKIJIMBI TIOETHAHHS BIUIMBIB (PakTOpiB Ha
ycix oOpaHuXx Juist JOCHIKEHHS piBHIX. HeoOx1Ha KUIbKICTh TECTYBaHb BU3HAYAIACS

HacTynHuM yuHOM (2.1) [88-89]:
N = 7/k (2.1)

JI€ Y — KUIbKICTh PiBHIB;

k — kinbkicTh (hakTopis [62-63].

Pe3ynbTaTi mpOBEAEHOTO €KCIIEPUMEHTY 3aHOCUIMUCS 10 PO3POOIEHOT MaTpHIil
iaHyBaHHs. Jl0 KOXKHOTO pANKY 1€l MaTpHIll 3aHOCUJIUCS CepeIHE 3HAYeHHS
napameTpy, 3a SKUM BUKOHYBajacs OIlIHKA, JJIsI MEBHOI KIJIBKOCTI MapajieilbHUX

nocaiaiB [88-89]:

==Y, (2.2)

1
m o,

e Yiu — JOCHDKyBaHUW mapamerp (MMOBIPHICTH IOSBHM BIIMOBH y XO1
CKaHyBaHHs Ta PO3Ii3HABAHHS MapKepy);
U — MOPSIIKOBUI HOMEP MapayiebHOTO JOCTiTY;
m — KUTBKICTh MapajeabHux AociiiB [88-89].
JJis BU3SHAYEHHS 3aJIKHOCTI MK BILTUBOM OOpaHuX (haKTOpiB Ta WUMOBIPHICTIO
MOSIBM BIJIMOB MPU iX CKaHyBaHHI HEOOXITHO OyJI0 BUKOPHCTOBYBAaTH HACTYIHY

dbynkio Biaryky (2.3) [88-89]:
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_ k k
y=b,+Ybx, +>bxx; + Zbl.l.xf (2.3)

k
i=1 i<j i=1

KoedimienTn 10 qaHOro piBHSAHHS BUSHAYAINCS HACTYITHUM YUHOM (2.4-2.7) [88-

89]:
N
b, =c¢,Yx; ‘Y, (2.4)
=1
N ) _
b=, 3|5 -8y, (2.5)
j=l
N _
by = 3x; %, (2.6)
=1
1 N __ N
by = 2 BYb, (2.7)
Jj=1 Jj=1

Yci koediieHTH piBHSIHD perpecii Juist 3aIUIaHOBaHUX TECTyBaHb BU3HAYAIINCS 3

0J/THAKOBOIO TOUYHICTIO, sIKa 3HAXOUJIacsl HacCTYIMHUM YrHOM (2.8) [88-89]:
Sb,- = W SBocnp. (28)

BianoBigHO 10 BUMOT KOPEKTHOCTI TIPOBEICHHS PErpeciiHOro aHajizy
IpaBUJIbHE OLIIHIOBAHHS Ta aHAJ13 OTPUMAHUX PE3YJIbTATIB JOCIIKEHHS Ta MOJaNIbIIEe
iX BUKOpUCTaHHS OyJIM MOJIHMBI TITLKH 32 YMOBH OJTHOPIMHOCTI qucnepciit. Tak gk y
JAHOMY BHUIIQJIKy TEOPETHYHI 3HAYECHHS JAUCHEpPCid HEeBiJOMI, TO OIIHKA iX
OJIHOPIAHOCTI BUKOHYBaJacs 3a JJONOMOTOK CTATUCTHUYHOTO aHam3y. Jucnepcid ais

1-TO TOCIIAY BU3HAUajgacs HaCTynmHUM 4yuHOM (2.9) [88-89]:

m

D | U—E[]z;i:L_N;j:L_m (2.9)

m—lj_l
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Jls1 o1iHFOBaHHS TUCTIEPCii BIATBOPIOBAHOCTI O0yJ10 00paHO CepeTHIO TUCIIEPCIO,

siKa BU3Havajgacs HacTynmHuM aruHoM (2.10) [88-89]:

1 N
St =—38? 2.10
8i0mag. NZ} i ( )

O1iHIOBaHHSI OJHOPIHOCTI OTpPUMaHUX JucIiepciidi 3a kpurepieM Koxpena
SIBJIsIIa COOOI0 3HAXOKEHHST HaWO1IBIIIOr0 3HaUeHH auctepcii 3a popmyoro 2.9 ta

BU3HAYCHHS PO3PaXyHKOBOTO 3HAYEHHS IIbOT0 KpuTepiro (2.11) [88-89]:

SZ
G = @.11)

N
>S7
i=1

Hactynmaum kpokoM HE0O0XiaHO OyJio 3HANUTH YMCIO cTyneHiB cBoboau fi = k-1;
£-=N Ta piBenb BaroMmocrTi q (3a3Buyaii q = 0,05). 3a Tabnuiero po3noainy Koxpena 3a
IIUMH PO3PAXOBAHUMHU TMOKAa3HUKAMH 3HAXOIAWIOCA KpUTUYHE 3HaueHHS Gip. SIKIIO
sHaaennii G < Gyp, TO TIOTE3a MPO OJHOPIAHICTH JUCHEPCIT BBaXKAJIacs TaKolo, 110
npuiimaeTbes [88-89].

3naueHHs psaay KoedimieHTiB perpecii MOXyTb OyTH piBHUMH HyJ0. Lle MoxHa
OyJI0 BCTAHOBUTH 3a JIOIIOMOTOIO TIEPEBIPKU BaroMocCTi KOe(MIIiEHTIB b; 32 KpUTEpiEM

Cr'tonenta (2.12) [88-89]:

N
[l
|~.®

(2.12)

e

ne |bi| — abcomoTHe 3HaYeHHS KoedimieHTy perpecii [88-89];

Sbi — cepeHbOKBaIpaTUYHE BIIXUJICHHS MOXUOKH IIbOTO 3Ha4YCHHS [88-89]

Po3paxoBane 3HadeHHS MOPIBHIOBAJIOCS 3 TAOIMYHUM IMOKA3HUKOM KPHUTEPIs

Cr'tonenra. SIKIIo a1 OTpUMaHOTo KoedilieHTa ti > t «p, TO KOeILIEHT IpUIMaBCs SIK
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BaroMuii. Y 1HIIOMY BHWIIQJIKy OTpHMMaHi KOe(IIiEHTH MOXXHAa OyJ0 BBaXKaTH
HEJIOCTaTHbO BarOMHUMHM Ta MOTPIOHO OyJI0 IpuOpaTH 3 piBHIHHS perpecii [88-89].

AJIeKBaTHICTb PIBHSHHS NepeBipsiocd 3a kpurepieM @imepa (2.13-2.14) [88-89]:

S2
F=— (2.13)
giome.
1 & (= ~Y
Sj = m[(yi_yij 2.14
) N_lg (2.14)

ne 1 — uncno 3HaunMux KoedimmieHTiB piBHAHHA perpecii [88-89];

A

¥, — po3paxyHKoBe 3Ha4YeHHs QYHKIIIT BIATYKY [88-89]

3a mpaBWiIaMu PIBHAHHS perpecili aJleKBaTHO ONHUCY€E €KCHEPUMEHT, SIKIIO: Fip
MeHIe abo piBHe F po3paxynkoBoro, nie Fi, — Tabnuune 3HaueHHs kputepis Dimepa
st 4 = 0,05 1 uucen cryneniB ceoboau f1=m(N-1), f2=N(m-1) [88-89]. Lle Takox O0yJi0
NEPEBIPEHO.
Jliisg mepexoay BiJi YMOBHUX KOJIOBAHUX BEIIMYUH Y OTPUMAHOMY PErpeciiHOMY
pIBHSIHHI OyJI0 BUKOPUCTAHO HACTYIIHY (DOPMYITY:
X, = Z"AZZ"O (2.15)

1

1€ Xj — KOJIOBaHE 3HAYCHHS (PaKTOPY;
Zi — HyJIbOBUH pIBE€Hb HATYPaIbHOI 3MIHHOI;
Zio — BEpXHiil a00 HWKHIM piBEHb HATYpPaJIbHOI 3MIHHOT;

Az, — inTepBall BapirOBaHHS HATYPaIbHOT 3MIHHOT
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BucHoBKu 710 Ipyroro po3aury

1. Ha ocHOBI po3po06sieHOT cXeMH B3a€MO3B’SI3KIB €JIEMEHTIB ITOTOKIB y MPOIIeci
CTBOPEHHSI €JIEMEHTIB JIONOBHEHO1 PEAJIbHOCTI, IPUYMHHO-HACIIAKOBOI larpaMHy Ta 3a
METOJIMKOI0 aHKETYBaHHS 1 00pOOJICHHSI pe3yJIbTaTiB OMUTYBAHHS OYJI0 BCTAHOBJICHO
IPIOPUTETHICTh YMHHUKIB BIUIMBY Ha MPOLIEC BIATBOPEHHS E€JIEMEHTIB JOIMOBHEHOI
pEeaIbHOCTI.

2. OOrpyHTOBaHO Ta CTBOPEHO KOMIUIEKCHY METOAMKY IOCIIJKEHHS BIUIMBY
30BHIIIHIX (DaKTOpIB Ha 3MIHY NapaMmeTpiB MapKepiB JIPYKOBAaHOI MPOIYKLIi 13
JIOTIOBHEHOIO PpEaJbHICTIO Il CcTabumizalii mpoiecy BIATBOPEHHS 11 KOHTEHTHOI
CKJIa/IOBOI, sIKa CKJIaa€Thes 13 HAOOpy TECTOBUX 3pa3KiB, MaTepialiB Ta 00JaJHaHHS
JUIS TIPOBEICHHSA EKCIEPUMEHTY, METOAMKH OLIHKH XapaKTePUCTUKH TECTOBUX
00’ €KTIB.

3. Po3po0seHo METOauKy CTaTUCTUYHOI OOpOOKM OTPUMAHUX pe3yJbTaTiB
JOCITIIKEHHST MOXKIIMBOCTSIMHU Tporpamuoro nakery MATLAB.

4. Po3po06ieHO JOMIHAHTHY 1€papX1yHy BIOPSIKOBAHY MOJICTb KPUTEPIiB BIUIUBY
Ha BIITBOPEHHS MapKEPIB JIONMIOBHEHOI peajbHOCTI 3 BUBHAYEHHSIM PIBHS 1X BArOMOCTI
Ta TOOYIOBOIO CHUCTEMH (DAKTOpIB BIUIMBY Ha pPOOOTYy CHCTEMH OpHIiHAJ-
3aJIpyKOBYBaHUM MaTepiasi-BiIOUTOK-CUCTEMA CKAHYBAHHS MapKepiB

5. Brepiie BCTaHOBJIEHO KPUTEPII SIKOCTI MPOLECY PO3MI3HABAHHS MapKepiB 3
BHU3HAYCHHIM HAMOIbII BArOMHUX TPy Ta aJbTEPHATHUB BUKOHAHHS LIbOTO MIPOIIECY 32

metonom T. Caari.
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PO3JILT 3
EKCIIEPUMEHTAJILHE JOCJIJKEHHS BILIMBY 30BHIIITHIX
®AKTOPIB TA TIAPAMETPIB MAPKEPIB HA BIITBOPEHHS
EJJEMEHTIB JIOMOBHEHOI PEAJILHOCTI

3.1. BuznaueHHs panioHanbHOro po3mipy AR-mapkepis

3.1.1. BusHaueHHs pPO3MIpy MIHIMAJIBHO MOXJIMBHUX PO3MIPIB MapKepiB s
BU3HAUYEHMX BiJICTAHEW CKaHYBaHHS Ta pO3IMi3HABAHHS

3.1.1.1. BuznaueHHs po3MipiB MapKepiB JJIs CITIJIANTIB Ta TUIAKATIB

Jlns mpoBeeHHS MEpIIOro eTamy JOCHIKEHHS HEoOX1THO OyJ0 BCTaHOBUTH
Jlana3oH po3MipiB MapKepiB, sIKI MOKHA BIATBOPIOBATH Ha MPOAYKIIi 3 JOMOBHEHOIO
PEANBHICTIO, pAIllOHAIBHO PO3MOAUIAIOYM MPU LBOMY HPOCTIP JJIE OCHOBHOI
1H(popMarlii Ta Mapkepa.

CriBBITHOIICHHS] BUBHAYCHUX Y TAPO3.iii 2.7 po3MipiB MapKepiB Ta MPOTYKITi
CTaHOBUTH:

— 80 x 80 MM — 0,05%;

— 130 x 130 MM — 0,08%;

— 180 x 180 mm — 1,5%;

— 230 x 230 mMm — 3%;

— 280 x 280 MM — 4%.

BianoBiiHO A0 JaHuX, HaBeAGHMX Yy miapo3aun 2.4, oOpaHi po3mipu
3aI0BOJIBHSIOTh BCTAHOBJIEHE CIIIBBIAHOLIEHHS — He Ouipme 4%, ToO0TO HE
NEPEIIKOKAIOTh CIPUMHITTIO OCHOBHOI pekiiaMHOi 1H(pOpMallii Ta HE MOTIPIIYIOTh
3arallbHAN BUTIISA] pEKJIaMHU.

Buxoasun 3 ocoOmuBocTed pO3MIIIEHHS peKJIaMH Takoro poay, OyJio
po3pobIieHO (Pi3uuHy MOAEIb MPOLIECY CKaHYBaHHS MapKepiB TOMOBHEHOI peajbHOCTI

JUTSI CITUIANTIB Ta MJIAKATIB BIAMOBIIHOTO (popMarty, 10 HaBEJAECHO Ha PUCYHKY 3.1.
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Pucynok 3.1 — MopnenoBaHHs TPOLECY CKaHYBaHHS MAapKepy JIOMOBHEHOI

pPeaTbHOCTI JIJIS CITUIAWTIB a00 IITaKaTiB

3a METOIMKOIO , 1110 HaBeAeHa y MiIpo3Aum 2.4 NpOBEAECHO NEPBUHHI CKaHYBaHHS
MapKepiB, SKi MOKa3ald, 110 AJIs CITUTANTY Ta MJIakaTty Ha MiHIMabHIN BiacTadi (50
CM) 34YUTYIOThCS Mapkepu po3mipoM Big 80 % 80 mm mo 280 x 280 mm, a, OTXKe,
MIHIMQJIbBHUA pO3MIp, IO 34YUTyeThbcs 3 Takoi BiacraHi — 80 x 80 mMMm. A Ha
MakcuMaibHIM — 230 x 230 mMm, 280 x 280 MM, TOOTO MIHIMAJIBHO MOKIMBHUM
po3mipoM st 3unTyBaHHs € 230 x 230 mM. Tomy Ji71s1 TOAQNBIIOTO TOCTIKEHHS PU
34MTYyBaHI 3 MiHIMQJIBHOI BifiIcTaHi 0ysi0 oOpano po3mipu 80 x 80 mm; 130 x 130 mm,
a i1 MmakcuMaiabHol — 230 X 230 MM, 280 x 280 MMm.

3.1.1.2. BuzHaueHHs po3MIpiB MapKepiB sl O1100p 1B

Toit xe mouaTkoBHWI BUOIp OyB BUKOHAHMM 1 JUIsi MapkepiB, 10 OYyIyTh
BIJIJIPyKOBaHi Ha O16opaax. J{iis o6panoro po3mipy MapkepiB (IMB. miapo3aui 2.7) Ta
npOayKIii (AuB. TiApo3aia 2.4) iX CIiBBIHOMIEHHS cTaHOBUTH MeHIie 0,5 %.

[IpoananizyBaBIIM OTpUMaH1 PE3yJbTaTH, CIIBBIIHOIICHHS IUIONI BU3HAYEHUX
pO3MIpiB MapkepiB Ta OUIOOpAIB BIAMOBIJAIOTH BCTAHOBIEHUM Mexam 10 4%

(muB. migpo3main 2.4), a, OTKe, HE MOTIPIIYIOTh 3arajJbHUN BUTIIST PEKIIAMU.
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Buxonsun 3 ocoOGiauBOCTEl pO3MIMIEHHS pPEKJIaMH TaKoro poxay, Oyio
po3pobIieHO (Pi3uUHy MOACHH MPOLIECY CKaHYBaHHS MapKepiB TOMOBHEHOI peaabHOCTI

JUTst O1TOOPIiB BIAMOBIIHOTO (hOopMaTy, IO HABEIEHO HAa PUCYHKY 3.2.

3000

4500

Pucynok 3.2 — MogentoBaHHs TPOLECY CKaHYBaHHS MapKepy JIOMOBHEHOI

peanbHOCTI 7151 617100p/11B

3a METOJMKOIO, 0 HABEJIEHA Yy MiIpo3ALii 2.4 MPOBEACHO NEPBUHHI CKAHYBAHHS
MapkepiB, SKI MOKa3aId, 10 i Outdopay Ha MiHIManbHiM Biactani (130 cm)
3UUTYIOTbCS Mapkepu posmipom Big 180 x 180 mm mo 280 x 280 mm, a, oTXe,
MIHIMAJIbHUA pO3MIp, IO 3UYMUTYEThCSA 3 Takoi BiactaHi — 180 x 180 mMM. A Ha
MakcumaibHi# (330 cm) — 230 % 230 mm, 280 % 280 MM, TOOTO MIHIMAJIBHO MOKJIUBUM
po3mipoM st 3unTyBaHHs € 230 x 230 mM. Tomy 117151 TOAQIBIIOTO TOCTIIKEHHS MTPU
3UMTYyBaHl 3 MIHIMaJIbHOI BificTaHl Oyyno oOpano po3mipu 180 x 180 mMm, a s

MakcumaiabHOI 230 x 230 MM Ta 280 X 280 MmM.
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3.1.2. BusHauenHs pamioHasibHOTO po3Mipy AR-MapkepiB najsi CITITAaWTIB Ta
TUTaKaTIB
3.1.2.1. BuzHaueHHs1 paunioHanbHOTrO po3Mmipy AR-MapkepiB, 110 BIIAPYKOBaHI
1 (ppoBUM CIIOCOOOM JIPYKY
byno nporecroBano oOpaHi y nornepeHboMy MiIpO3/I1JI1 MapKEPH B YMOBaX, 110
BU3HAYCHI y miapo3aun 2.5 3a merogukoro 2.6. OTpuMaHi cepeHl 4acoBl 3aMmipH

CKaHyBaHHS MapKepiB HaBeeH1 y Taomuix 3.1-3.2 [3].

Tabmuus 3.1 — Cepenni 4acoBi 3amMipu CKaHyBaHHS MapKepiB 3 BCTAHOBJIIEHOI

MiHIMaJIBHOT BifcTaHi (50 cM)

. OTtpuMaHi pe3ynbTaT (CepeHi 3HaUeHHS), C
Posmip . " - "
Ne ITouaTkoBi [Toxmypui ITepeminna CoHstaHuH
- Maﬁ)\i(;py, 3amMipH, C JIeHb XMapHICTh JIEHD
HasiBHICTh 3aXMCHOTO €7IeMEHTY (CKJIO)
5,21 ‘ 12,65 ‘ He 3untyBaBcs
1 80 % 80 2,17 BificyTHICTb 3aXHCHOTO €JIEMEHTY
1,81 | 3,95 | 4,99
HasBHICTh 3aXHMCHOTO €JeMEHTY (CKJIO)
2 1130 x 130 1,99 3,36 ‘ ‘ . 5,69 ‘ He 3unrtyBaBcs
BificyTHICTh 3aXHCHOTO €IEMEHTY
1,01 | 2,35 | 3,99

Tabmuus 3.2 — Cepenni 4yacoBi 3aMipd CKaHyBaHHS MapKepiB 3 BCTAHOBJIEHOL

MakcuManbHOI Bijictani (130 cm)

. OTtpuMaHi pe3ynpTaTi (cepeaHi 3HaueHHs), C
Po3mip . » . =
No ITouaTkoBi [Toxmypuit ITepeminna ConsuHHui
) Mapj ;py, 3aMipH, ¢ JCHb XMapHICTb JCHb
HasBHICTh 3aXHMCHOTO €JeMEHTY (CKJIO)
7,01 | 7,95 | 15,29
1 | 230x230 1,87 BiacyTHICTh 3aXHCHOTO €IEMEHTY
4,66 \ 5,75 \ 7,69
HasiBHICTh 3aXHCHOT0 €JIEMEHTY (CKJIO)
2| 280x280 | 2,92 455 | 683 | 7.87
BicyTHICTh 3aXHCHOTO €JIEMEHTY
3,49 \ 4,75 \ 6,02

OuiHoOYM OTpUMaHI pe3yJIbTaTh, MOXHA 3pOOUTH BHCHOBOK, IO Ha
MiHIMaIbHIM BiAcTaHi (50 cM) Mpu HAsIBHOCTI JOJATKOBOTO 3aXHUCHOTO €JIEMEHTY
MIBUIIE 3UYMATYBajgucs 3pasku po3mipom 130 x 130 mMm. BoHM BUKOHYBaiu CBOi

GyHKIIIT 1 TpU HU3BKOMY PIBH1 OCBITJICHOCTI 1T yac moxmyporo jaus (10 1000 mrokciB),



81

1 mpu nepeminHii xmMapHocTi (5000-7000 mroKciB) 32 BCTAHOBJICHUI HOpMaMu dac y 4-
5 c. Ilpore 3a BUCOKOTO PiBHS OCBITJIIEHOCTI (COHsuHMM NeHb — g0 10000 mrokciB)
3pa3KH B3araji He 3UMTYBAIHCS 32 BIABEACHY KUIBKICTh CIIPOO Ta BCTAHOBJICHMI Yac
(mmB. migpo3ain. 2.4). [Ipu BiACyTHOCTI T0AATKOBOTO 3aXHCHOTO €JIEMEHTY Y BUTIISII
CKJIa 3pa3KH Kpallle 3YMTYBAIUCS IPUCTPOEM — BOHU CKaHYBAJIUCS Ta BiITBOPIOBAIIACS
3a OyJb-SIKUX YMOB OCBITJICHOCTI (YACOBUM MOKA3HUK 3HAXOAMUTHCSA B Mexax 3-5 ¢),
MIPOTE NMPU BUCOKOMY PIBHI OCBITIICHOCTI MapKepu 3UUTYBAIHUCH 3 3-4 cripoOu 1 3a yac,
OULIBIIMI 32 BCTaHOBJIEHI MexX1 (10 7 ¢ B cepeanbomy). Lo x 10 3pa3kiB MEHIIIOTO
po3Mmipy, a came 80 x 80 MM, TO SK MOKa3adH PE3yJbTaTU JOCIIIKEHHS, 3pa3Ku
3UUTYBAIUCS 0€3 HABHOCTI 3aXMCHOTO eJleMeHTY. [Ipu Horo HassBHOCT1 CTBOPIOBAIOCS
3aHaATO OaraTo JOAATKOBHX 3aTEMHEHI Ta BIAOJMCKIB Ha Mapkepi, 10 3MIHIOBAJIO
HOr0 pUCYHOK Ta YHEMOJIUBIIIOBAJIO MOTO 3UUTYBaHHS.

[Ipu 3uMTyBaHHI MapkepiB 3 MakcuMaiabHOI Biactani (130 cm) 3a BincyTHOCTI
3aXHMCHOTO €JEMEHTY 3pa3ku B 000X BU3HaUYeHHMX po3mipax (230 x 230 wmw,
280 x 280 MM) 34MTYBaJMCS Ta BIATBOPIOBAIUCS MPHU BCIX YMOBaX OCBITJEHOCTI 3a
BIJIBEJICHUI MPOMDKOK 4Hacy y 7-8 c. IIpu HasBHOCTI 3aXMCHOTO €JIEMEHTY 3pa3Ku
TaKOXX KOPEKTHO 34YMTyBajHMCs 31 BcTaHoBieHoi Bifctani (130 cm), mporte mpwu
BHCOKOMY PIBHI OCBITJICHOCTI 3pa3ku po3mipoM 230 x 230 MM He3UMUTyBaJIMCs, L0
CBITYMIIO TIPO HEMOXKIIUBICTh 1X BUKOPUCTAHHS 33 TAKUX YMOB.

AHaJli3 OTpUMaHUX Pe3yJbTaTiB 32 OMUCAHOK METOJMKOIO y Miapo3aun 2.8 y
BUTJISIZII BIAMOBIJHUX 3HAYEHb IO KOXXHOMY THITY OCBITJEHHSI JIJIi BIATOBITHUX
PO3MIipiB MpH 3UUTyBaHHI1 3 BigcTtani 50 cMm npenacraBneHuit y Tadnuisax 3.3-3.4 [3].

BianoBigHO 10 METOAMKH OIIHIOBAaHHS OTPUMAHUX PE3yJIbTATIB (JIUB. T1IPO3IiI
2.8) 0yno nobynoBaHo rpadiyHi 3aJIEKHOCTI ISl aHAII3y OTPUMAHKUX PE3YIbTaTIB, 110

HaBeJICHI Ha pUCYHKax 3.3.
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Tabnuusa 3.3 — Pesynbratu aHamizy 34MTyBaHHS MapKepiB, PO3MIIICHHX Ha

Bijictadi 50 cM (6e3 10aTKOBOTO 3aXHCHOT'O CKJISTHOTO €JIEMEHTY)

KinbkicTh Yacrictb < . MMoBipHiCTH
. VIMoBIpHICTH . ..
Tpasmui o Bi/IMOB B HacTaHHs TOSBY BLIMOBH 0e3B1AMOBHOT
. Cepenne Kinbkicts IHTEpBaJIlL B1IMOBU poboTu
1HTCpBATY HAIpaItoBaHHs | mociimkenb | 80 x | 130 x 130 x 130 x 130 x
() 80 | 130 | S0% | q3p | 80X | 30 | 801 3
80 MM 80 MM 80 MM
MM MM MM MM MM
IMoxmypwii gens — 10-20% ocBiTICHHS
1 7 4 3 3 0,0169 | 0,0200 | 0,0214 | 0,0214 | 0,9786 | 0,9786
8 14 11 6 3 0,0339 | 0,0200 | 0,0429 | 0,0214 | 0,9571 | 0,9786
15 | 21 18 6 3 0,0339 | 0,0200 | 0,0429 | 0,0214 | 0,9571 | 0,9786
22 | 28 25 6 5 0,0339 | 0,0333 | 0,0429 | 0,0357 | 0,9571 | 0,9643
29 | 35 32 6 6 0,0339 | 0,0400 | 0,0429 | 0,0429 | 0,9571 | 0,9571
36 | 42 39 9 3 0,0508 | 0,0200 | 0,0643 | 0,0214 | 0,9357 | 0,9786
43 | 49 46 6 6 0,0339 | 0,0400 | 0,0429 | 0,0429 | 0,9571 | 0,9571
50 | 56 53 9 5 0,0508 | 0,0333 | 0,0643 | 0,0357 | 0,9357 | 0,9643
57 | 63 60 140 12 12 0,0678 | 0,0800 | 0,0857 | 0,0857 | 0,9143 | 0,9143
64 | 70 67 12 15 0,0678 | 0,1000 | 0,0857 | 0,1071 | 0,9143 | 0,8929
71 77 74 12 12 0,0678 | 0,0800 | 0,0857 | 0,0857 | 0,9143 | 0,9143
78 | 84 81 15 15 0,0847 | 0,1000 | 0,1071 | 0,1071 | 0,8929 | 0,8929
85 | 91 88 15 15 0,0847 | 0,1000 | 0,1071 | 0,1071 | 0,8929 | 0,8929
92 | 98 95 15 12 0,0847 | 0,0800 | 0,1071 | 0,0857 | 0,8929 | 0,9143
99 | 105 102 15 15 0,0847 | 0,1000 | 0,1071 | 0,1071 | 0,8929 | 0,8929
106 | 112 109 15 10 0,0847 | 0,0667 | 0,1071 | 0,0714 | 0,8929 | 0,9286
113 | 120 116,5 15 10 0,0847 | 0,0667 | 0,1071 | 0,0714 | 0,8929 | 0,9286
> 177 160 | 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 15,2357 12,0714
Hucnepcis 17,0657 21,5571
CepelHbOKBAIPATUYHE BiIXIICHHS 41311 4,6430
KoediuienT Bapiarii 41% 54%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 20 12 0,0284 | 0,0293 | 0,1429 | 0,0857 | 0,8571 | 0,9143
8 14 11 30 12 0,0426 | 0,0293 | 0,2143 | 0,0857 | 0,7857 | 0,9143
15 | 21 18 25 12 0,0355 | 0,0293 | 0,1786 | 0,0857 | 0,8214 | 0,9143
22 | 28 25 35 18 0,0496 | 0,0439 | 0,2500 | 0,1286 | 0,7500 | 0,8714
29 | 35 32 35 21 0,0496 | 0,0512 | 0,2500 | 0,1500 | 0,7500 | 0,8500
36 | 42 39 40 24 0,0567 | 0,0585 | 0,2857 | 0,1714 | 0,7143 | 0,8286
43 | 49 46 40 27 0,0567 | 0,0659 | 0,2857 | 0,1929 | 0,7143 | 0,8071
50 | 56 53 40 24 0,0567 | 0,0585 | 0,2857 | 0,1714 | 0,7143 | 0,8286
57 | 63 60 140 45 24 0,0638 | 0,0585 | 0,3214 | 0,1714 | 0,6786 | 0,8286
64 | 70 67 45 24 0,0638 | 0,0585 | 0,3214 | 0,1714 | 0,6786 | 0,8286
71 | 77 74 40 27 0,0567 | 0,0659 | 0,2857 | 0,1929 | 0,7143 | 0,8071
78 | 84 81 50 27 0,0709 | 0,0659 | 0,3571 | 0,1929 | 0,6429 | 0,8071
85 | 91 88 45 30 0,0638 | 0,0732 | 0,3214 | 0,2143 | 0,6786 | 0,7857
92 | 98 95 45 33 0,0638 | 0,0805 | 0,3214 | 0,2357 | 0,6786 | 0,7643
99 | 105 102 50 32 0,0709 | 0,0780 | 0,3571 | 0,2286 | 0,6429 | 0,7714
106 | 112 109 60 33 0,0851 | 0,0805 | 0,4286 | 0,2357 | 0,5714 | 0,7643
113 | 120 116,5 60 30 0,0851 | 0,0732 | 0,4286 | 0,2143 | 0,5714 | 0,7857
> 705 410 | 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 221,9643 641,9643
Hucnepcis 108,1315 178,7197
CepelHbOKBAIPATUYHE BiIXIICHHS 10,3986 13,3686
KoediuienT Bapiarii 26% 19%
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Kinewps Tabanm 3.3

Kinbkicts YacricTb . o MMoBipHicTh
BIJIMOB B HaCTaHHI HMOB]PHICTI’ 0€e3BIIMOBHOT
I'panwmi .. IHTepBaJTi BIIMOBH TIOABH. BIAMOBH poboTH
isrepBaty Cepenne Kun.,chn, 20
() HAIPAIIOBAHHS | JOCIIDKCHD | 130 x 30 x 130 x R0 x 130 x R0 x 130 x
80 | B9 [ gowm | 30 | gowm | 130 | gowm | 130
M MM MM MM MM
Constuamii 1eHs — 90-100% ocBiTiieHHs
1 7 4 25 18 0,0307 | 0,0319 | 0,1786 | 0,1286 | 0,8214 | 0,8714
8 14 11 25 21 0,0307 | 0,0372 | 0,1786 | 0,1500 | 0,8214 | 0,8500
15 | 21 18 35 21 0,0429 | 0,0372 | 0,2500 | 0,1500 | 0,7500 | 0,8500
22 | 28 25 35 24 0,0429 | 0,0425 | 0,2500 | 0,1714 | 0,7500 | 0,8286
29 | 35 32 40 33 0,0491 | 0,0584 | 0,2857 | 0,2357 | 0,7143 | 0,7643
36 | 42 39 45 33 0,0552 | 0,0584 | 0,3214 | 0,2357 | 0,6786 | 0,7643
43 | 49 46 50 35 0,0613 | 0,0619 | 0,3571 | 0,2500 | 0,6429 | 0,7500
50 | 56 53 45 33 0,0552 | 0,0584 | 0,3214 | 0,2357 | 0,6786 | 0,7643
57 | 63 60 140 50 36 0,0613 | 0,0637 | 0,3571 | 0,2571 | 0,6429 | 0,7429
64 | 70 67 55 36 0,0675 | 0,0637 | 0,3929 | 0,2571 | 0,6071 | 0,7429
71 77 74 55 35 0,0675 | 0,0619 | 0,3929 | 0,2500 | 0,6071 | 0,7500
78 | 84 81 55 35 0,0675 | 0,0619 | 0,3929 | 0,2500 | 0,6071 | 0,7500
85 | 91 88 55 35 0,0675 | 0,0619 | 0,3929 | 0,2500 | 0,6071 | 0,7500
92 | 98 95 55 40 0,0675 | 0,0708 | 0,3929 | 0,2857 | 0,6071 | 0,7143
99 | 105 102 60 40 0,0736 | 0,0708 | 0,4286 | 0,2857 | 0,5714 | 0,7143
106 | 112 109 65 45 0,0798 | 0,0796 | 0,4643 | 0,3214 | 0,5357 | 0,6786
113 | 120 116,5 65 45 0,0798 | 0,0796 | 0,4643 | 0,3214 | 0,5357 | 0,6786
> 815 | 565 1,0000 | 1,0000
MareMaTHYHE O9iKYBaHHS 296,6071 141,3643
Hucnepcis 144,2907 59,5917
CepenHbOKBAIPATHYHE BIAXHICHHS 12,0121 7,7196
KoediwienT Bapiarii 26% 24%

Tabmums 3.4 — PesynpraTé aHamizy 34MTYBaHHS MapKepiB, PO3MIIICHUX Ha

BijicTadl 50 cM (IIpH HAIBHOCTI 3aXUCHOTO CKJISTHOTO €JIEMEHTY )

KinpkicTs YacricTb - .. PIMOBipHiCTL
. HMoBIpHICTH . ..
BiZIMOB B HaCTaHHs . 0e3BiMOBHOI
. . . . [TOSIBY BiMOBH
I'panwmi .. iHTepBaIi B1AMOBH pobotu
(HTeDBAN Cepenne Kinpkicts 30
(pH) y HAITPAIFOBAaHHS | TOCIIIKCHD 9 130 x R0 x 130 x R0 x 130 x 80 x 130 x
A 130 130 130 130
80 80 MM 80 MM 80 MM
MM MM MM MM
MM
[Moxmypwii gens — 10-20% ocBiTICHHS
1 7 4 50 20 0,0538 | 0,0308 | 0,3571 | 0,1429 | 0,6429 | 0,8571
8 14 11 40 25 0,0430 | 0,0385 | 0,2857 | 0,1786 | 0,7143 | 0,8214
15 | 21 18 45 20 0,0484 | 0,0308 | 0,3214 | 0,1429 | 0,6786 | 0,8571
22 | 28 25 45 25 0,0484 | 0,0385 | 0,3214 | 0,1786 | 0,6786 | 0,8214
29 | 35 32 45 25 0,0484 | 0,0385 | 0,3214 | 0,1786 | 0,6786 | 0,8214
36 | 42 39 50 30 0,0538 | 0,0462 | 0,3571 | 0,2143 | 0,6429 | 0,7857
43 | 49 46 50 30 0,0538 | 0,0462 | 0,3571 | 0,2143 | 0,6429 | 0,7857
50 | 56 53 60 25 0,0645 | 0,0385 | 0,4286 | 0,1786 | 0,5714 | 0,8214
57 | 63 60 140 60 30 0,0645 | 0,0462 | 0,4286 | 0,2143 | 0,5714 | 0,7857
64 | 70 67 55 40 0,0591 | 0,0615 | 0,3929 | 0,2857 | 0,6071 | 0,7143
71 77 74 55 40 0,0591 | 0,0615 | 0,3929 | 0,2857 | 0,6071 | 0,7143
78 | 84 81 65 45 0,0699 | 0,0692 | 0,4643 | 0,3214 | 0,5357 | 0,6786
85 | 91 88 65 55 0,0699 | 0,0846 | 0,4643 | 0,3929 | 0,5357 | 0,6071
92 | 98 95 65 60 0,0699 | 0,0923 | 0,4643 | 0,4286 | 0,5357 | 0,5714
99 | 105 102 60 60 0,0645 | 0,0923 | 0,4286 | 0,4286 | 0,5714 | 0,5714
106 | 112 109 60 60 0,0645 | 0,0923 | 0,4286 | 0,4286 | 0,5714 | 0,5714
113 | 120 116,5 60 60 0,0645 | 0,0923 | 0,4286 | 0,4286 | 0,5714 | 0,5714
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Kinbkicts YacricTb o o MMoBipHicTh
BIJIMOB B HACTaHHI HMOBIPHICTL 0e3BIIMOBHOT
I'panumi . IHTepBaJTi BiAMOBH TIOABH. BIAMOBH poboTH
isrepBaty Cepenne KIHI?KICTL 130
HalpaloBaHHs | JOCIHiKeHb | 80 x 130 x 130 x 130 x
(e g0 | X | B0z | BOX80 gy | 80X g,
130 | 80 MM MM 80 MM
MM M MM MM MM
[oxmypwit nens — 10-20% ocBiTiaeHHs
Y | 930 | 650 [ 1,0000 | 1,0000 | | |
MaremaTH4HE OYiKYBaHHS 370,7143 204,6429
Jucnepcist 60,2076 223,3564
CepeTHbOKBAAPATUIHE BIIXMIICHHS 7,7594 14,9451
KoedirienT Bapiarii 15% 40%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 50 25 10,0529 | 0,0325 | 0,3571 | 0,1786 | 0,6429 | 0,8214
8 14 11 50 28 | 0,0529 | 0,0364 | 0,3571 | 0,2000 | 0,6429 | 0,8000
15 | 21 18 45 25 | 0,0476 | 0,0325 | 0,3214 | 0,1786 | 0,6786 | 0,8214
22 | 28 25 45 25 | 0,0476 | 0,0325 | 0,3214 | 0,1786 | 0,6786 | 0,8214
29 | 35 32 55 30 ] 0,0582 | 0,0390 | 0,3929 | 0,2143 | 0,6071 | 0,7857
36 | 42 39 60 42 | 0,0635 | 0,0545 | 0,4286 | 0,3000 | 0,5714 | 0,7000
43 | 49 46 55 45 10,0582 | 0,0584 | 0,3929 | 0,3214 | 0,6071 | 0,6786
50 | 56 53 45 48 | 0,0476 | 0,0623 | 0,3214 | 0,3429 | 0,6786 | 0,6571
57 | 63 60 140 55 54 10,0582 | 0,0701 | 0,3929 | 0,3857 | 0,6071 | 0,6143
64 | 70 67 60 60 | 0,0635 | 0,0779 | 0,4286 | 0,4286 | 0,5714 | 0,5714
71 | 77 74 65 50 ] 0,0688 | 0,0649 | 0,4643 | 0,3571 | 0,5357 | 0,6429
78 | 84 81 50 48 | 0,0529 | 0,0623 | 0,3571 | 0,3429 | 0,6429 | 0,6571
85 | 91 88 60 48 | 0,0635 | 0,0623 | 0,4286 | 0,3429 | 0,5714 | 0,6571
92 | 98 95 60 60 | 0,0635 | 0,0779 | 0,4286 | 0,4286 | 0,5714 | 0,5714
99 | 105 102 60 60 | 0,0635 | 0,0779 | 0,4286 | 0,4286 | 0,5714 | 0,5714
106 | 112 109 65 57 10,0688 | 0,0740 | 0,4643 | 0,4071 | 0,5357 | 0,5929
113 | 120 116,5 65 65 | 0,0688 | 0,0844 | 0,4643 | 0,4643 | 0,5357 | 0,5357
> 945 | 770 | 1,0000 | 1,0000
MaremMaTHYHE OYiKYBaHHS 380,8929 339,0714
Jucnepcist 46,7128 51,5225
CepeTHbOKBAAPATUIHE BIIXMIICHHS 6,8347 7,1779
KoeditienT Bapiarii 13% 14%
Constunnii gedb — 90-100% ocBiTIEHHS
1 7 4 90 88 0,0516 | 0,0540 | 0,6429 | 0,6286 | 0,3571 | 0,3714
8 14 11 95 90 0,0545 | 0,0552 | 0,6786 | 0,6429 | 0,3214 | 0,3571
15 | 21 18 100 90 0,0573 | 0,0552 | 0,7143 | 0,6429 | 0,2857 | 0,3571
22 | 28 25 95 92 0,0545 | 0,0564 | 0,6786 | 0,6571 | 0,3214 | 0,3429
29 | 35 32 90 92 0,0516 | 0,0564 | 0,6429 | 0,6571 | 0,3571 | 0,3429
36 | 42 39 100 95 0,0573 | 0,0583 | 0,7143 | 0,6786 | 0,2857 | 0,3214
43 | 49 46 120 95 0,0688 | 0,0583 | 0,8571 | 0,6786 | 0,1429 | 0,3214
50 | 56 53 95 98 0,0545 | 0,0601 | 0,6786 | 0,7000 | 0,3214 | 0,3000
57 | 63 60 140 95 98 0,0545 | 0,0601 | 0,6786 | 0,7000 | 0,3214 | 0,3000
64 | 70 67 95 94 0,0545 | 0,0577 | 0,6786 | 0,6714 | 0,3214 | 0,3286
71 | 77 74 100 100 | 0,0573 | 0,0613 | 0,7143 | 0,7143 | 0,2857 | 0,2857
78 | 84 81 100 99 0,0573 | 0,0607 | 0,7143 | 0,7071 | 0,2857 | 0,2929
85 | 91 88 105 100 | 0,0602 | 0,0613 | 0,7500 | 0,7143 | 0,2500 | 0,2857
92 | 98 95 105 100 | 0,0602 | 0,0613 | 0,7500 | 0,7143 | 0,2500 | 0,2857
99 | 105 102 120 100 | 0,0688 | 0,0613 | 0,8571 | 0,7143 | 0,1429 | 0,2857
106 | 112 109 120 99 0,0688 | 0,0607 | 0,8571 | 0,7071 | 0,1429 | 0,2929
113 | 120 116,5 120 100 | 0,0688 | 0,0613 | 0,8571 | 0,7143 | 0,1429 | 0,2857
> 1745 | 1630 | 1,0000 | 1,0000
MaremMaTHYHE OYiKYBaHHS 1292,6786 1369,6714
Jucnepcis 109,1696 68,5744
CepeTHbOKBAAPATUIHE BIIXMIICHHS 10,4484 8,2810
KoedimieHnT Bapiamii 10% 8%
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86

ITosicHeHHs 10 pUCYHKY 3.3:

a — TIOXMYpHH JIeHb; 0 — TOMipHA XMapHICTh; B — COHSYHUH JICHB;
D — KUIBKICTh B1AMOB i Mapkepy po3mipoM 80 X 80 MM mpu BIACYTHOCTI

3aXHCHOTO CJIEMEHTY; — KUIBKICTh BiAMOB 11l Mapkepy po3mipom 130 x 140 mm
MIPU BIJICYTHOCTI 3aXMCHOTO €JIEMEHTY; B xinekics B1JIMOB JIJI1 MapKEPY PO3MipOM
80 x 80 MM IpHu HAsIBHOCTI 3aXMUCHOTO €JIEMEHTY; = — KUIbKICTh BIIMOB JUIsl MapKepy
po3mipom 130 % 130 MM mpu HASIBHOCTI 3aXHCHOTO €JIEMEHTY;

= — WUMOBIPHICTh TOSIBU BIIMOB JjIsi Mapkepy po3mipom 80 x 80 wmm mpu
BIJICYTHOCTI 3aXHUCHOTO €JIEMEHTY; mmmm — WMOBIPHICTH HOSIBU BIAMOB JJII MapKepy
po3Mmipom 130 x 130 MM IpH BIICYTHOCTI 3aXUCHOTO €JIEMEHTY; mm = — HMOBIPHICTb
MOSIBM BIAMOB i Mapkepy posmipom 80 x 80 MM MNpu HasSBHOCTI 3aXHCHOTO
€JIEMEHTY; wm= — UMOBIPHICTh MOSBH BIAMOB AJig Mapkepy po3mipoM 130 x 130 mm

IIPY HASIBHOCT1 3aXMCHOTO €JIEMEHTY

Sk MOkHA TTOOAYUTH 3 OTPUMAHUX PE3yJIbTATIB (AWB. pUC. 3.3 a) MPU HEBEITUKOMY
piBH1 ocBiTieHocTi (10-20%) 3pa3ku B 060x obpanux po3mipax (80 x 80 mm Ta 130 X
130 MM) TipH BIICYTHOCTI JIOAATKOBOT'O 3aXUCHOTO €JIEMEHTY y BUIJISA CKJIa CTaOlIbHO
BIATBOPIOBAINCS MPOTATOM BCHOI'O BCTAHOBJIEHOI'O MEP101y BUKOPUCTAHHS CITUIANTIB Ta
rakaTiB (3 micsi ta 1 Micsib BiMOBIIHO). PIBeHb IMOBIPHOCTI MOSIBU BIJIMOB JIJIsI HUX
He TepeBuIlyBaB 3Ha4eHHs (0,25 70 KiHIS BCTAaHOBJICHOTO TEPMiHY, a KUTbKICTh BiMOB
Ha KOXHI 7 AHIB mocmkeHHS — 15-20, mo miaATBep/Kye€ HHU3BKUK BIUIMB YMOB
BUKOPUCTaHHS Ha HUX. TOMY y TAaKOMY BHITQJKy BUKOPHCTAHHS, & CaMe IPH HEBUCOKOMY
piBHI OCBITJICHOCTI Ta HPW BIACYTHOCTI CKJa OUIBII paIliOHATIbHUM € BUKOPUCTAHHS
MmapkepiB po3Mmipom 80 X% 80 mm, 1o 3a0e3meuuTh 30UTBIIEHHS MPOCTOPY IS
PO3MIILIEHHS] OCHOBHOI 1H(OpMaIlii 32 paXyHOK MEHILIOTO PO3MIpy MapKepy.

[Ipu cepennboMy Ta BUCOKOMY PiBHI OCBITJIEHOCTI (iuB. puc. 3.3 6-3.3 B) 3pa3ku
po3mipom 80 x 80 MM 30epiraau BUCOKI TOKa3HUKHU 0€3BIIMOBHOCTI IMIPOTATOM MICSIIS,
a Jaii iX piBeHb PI3KO 3MIHIOBABCS Ta MOTIpIIyBaBcs (KUIBKICTh BIIMOB Ha KOXHI 7
JTHIB JOCIIDKEHHS Y cepelHboMy cTaHOBHB 50-55). Bce me cBimuuTh mpo 3HAYHHUI

BIUIMB OCBITJIEHHS, 110 MEPEIIKOKAE 3UUTYBAaHHIO MapKepiB (01aTKOB1 3aCBITH HA
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MaTepiaii) Ta 3MiHy BIATIHKY MapKepiB 3 4acOoM, a TaKOXX IOTOJHI YMOBH (BITep,
omajn), 10 y CBOIO Yepry BIUIMBAJIM HA 3MiHY ajresii mMaTepiajly 10 OCHOBH, Ha KY
BIH KpINMBCS, IO MPU3BOAWIO 10 3MIHM HOIO IUIOIIMHHOCTI, IO CTBOPIOBAJIO
JOJIATKOB1 «3MOPIIKK» HA MaTepialil Ta MEPelKo KAl 3UuTyBaHHIO. Lle cBIiqUuTH
PO MOKJIMBICTb BHKOPHUCTAHHS MapKepiB TAaKOro pO3MIpY JHILE IS IJIaKaTiB,
OCKIJIBKH 1X TEPMIH BUKOPHUCTAHHS B CEPEIHBOMY CTAHOBUTH MICSIb (JUB. M1IPO3ILI
2.5). Y iHmOMYy BHUIIQJIKy paIliOHAIBHIIIE BUKOPHCTOBYBATH MapKEpPH PO3MIPOM
MiHIMaIbHO 130 % 130 MM, 1110 MalOTh CTaOUIBHIII MOKA3HUKHU MPOTATOM 2-3 MiCSIIIB
(TOKa3HUKY HE MEePEBUIYIOTh 3a3HAaUeHI Y MAPO3aUIl 2.5) y BUNAAKy BUKOPUCTAHHS
POYKLIT TOBUIMI HEPiO/.

Pe3ynpraTn mnokazanu, [0 HASBHICTh CKJA 3HAYHO MOTIPIIYE 3YUTYBaHHSA
MapKepiB Ta BIUIMBAE HA iX MOKAa3HUKHU 0€3BIJIMOBHOCTI. 3pa3Ku MEHIIIOTO PO3MIpy —
80 % 80 MM — HE 3UUTYIOThCS 32 )KOJHUX YMOB (TOSIBA BEJIMKOI KIJTLKOCT1 B1IOJUCKIB
Ta B1I00pakeHb HABKOJHUIITHHOTO CEPEIOBHINA, 110 3MIHIOBAB PUCYHOK MapKepy Ta BiH
HE 34YUTYyBaBcs). TOMy JaHUN BapiaHT MapKepy HEMOXJIMBO BHUKOPHUCTOBYBATH IS
PO3MILIEHHS Ha CITUIalTax Ta IUIAKaTIiB, 0 PO3TAIIOBAHI 3a CKJIOM.

3pa3ku Oinpmroro po3mipy — 130 % 130 MM — € OLIBIIT CTaOLTBHUMH JIO JTiT 30BHIIIHIX
YMOB, 30KpeMa HasiBHOCTI CKJIa, OCKUTbKU MaJId BUCOKI ITOKa3HUKH CTa01IbHOCTI (p1BEHb
nosiBA BigMoB — y10 0,25, xutbKicTh BiaMoB — 30-35 Ha KOKHI 7 JIHIB JOCHIJPKCHHS B
CepeIHBLOMY) TIPOTATOM JIBOX MicsIiB (50-60 AHIB) Mpy HU3BKOMY Ta CEPEIHBOMY PiBHI
ocBiTieHocTi (10 70%). ToMy iX MOXKITMBO BUKOPUCTOBYBATH SIK JIJIsl TAKOI MPOTYKIIi, IO
BUKOPHUCTOBYBAaTUMETbCSI JIMINIE B TaKUX YMOBaX — IMPH HAsSBHOCTI CKJa pIBEHb
ocBiTiieHocTi He Mae mnepepumnyBatd 5000-6000 mrokciB. Ilpu BucCOKOMY piBHI
OCBITJICHOCT1 y COHSIYHUM JIEHb 3pa3Ku, TaK CaMo K MEHLIOIO PO3MIPY, HE 3UUTYBAJIUCS
1 MaJI 3HaYHEe MEePEBUIIICHHS] BCTAHOBJICHUX IMOKA3HUKIB O€3B1IMOBHOCTI.

AHaJOriyHe OIIHIOBAHHS OTPUMaHUX pe3yJbTaTiB OyJO MPOBEAEHO 1 IS
3YNTYBaHHSA 3pa3KiB 3 MakcuMaibHOI BiacTadl 130 cm. Pesynbrar mpenacraBieHuit y

TabauIsx 3.5-3.6 3 BUKOPUCTaHHSM Pe3yJIbTaTiB JOCHTIKeHHS [3].
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Tabnmuusg 3.5 — Pesynbpratu aHamizy 34MTyBaHHS MapKepiB, PO3MIIICHHX Ha

Bijgctani 130 cM (6€3 10AaTKOBOT'O 3aXHUCHOT'O CKJISTHOTO €JIEMEHTY)

KinbkicTh Yacrictb < . nmoBipHicTh
BIJIMOB B HACTaHHSI HMOBIPHICTB 0€3B1IMOBHOT
I'panuti . IHTEpBaJTi BiIMOBHU TOABH BIIMOBH poboTu
iHTepBay Cepenne KIHI.:KICTB 230 | 280
HAIpaIfOBaHHSA | JTOCIIiIKEHb 280 x | 230 x | 280 x 280 %
(e Pk B0 e | 230 | 280 | 239 | 2g0
230 | 280 | 230 mm 230 mm
| vm MM MM MM MM
IMoxmypwuit nenb — 10-20% ocBiTICHHS
1 7 4 5 2 0,0244 | 0,0154 | 0,0357 | 0,0143 | 0,9643 | 0,9857
8 14 11 5 2 0,0244 | 0,0154 | 0,0357 | 0,0143 | 0,9643 | 0,9857
15 | 21 18 5 2 0,0244 | 0,0154 | 0,0357 | 0,0143 | 0,9643 | 0,9857
22 | 28 25 10 0 0,0488 | 0,0000 | 0,0714 | 0,0000 | 0,9286 | 1,0000
29 | 35 32 10 5 0,0488 | 0,0385 | 0,0714 | 0,0357 | 0,9286 | 0,9643
36 | 42 39 15 5 0,0732 | 0,0385 | 0,1071 | 0,0357 | 0,8929 | 0,9643
43 | 49 46 15 10 0,0732 | 0,0769 | 0,1071 | 0,0714 | 0,8929 | 0,9286
50 | 56 53 8 8 0,0390 | 0,0615 | 0,0571 | 0,0571 | 0,9429 | 0,9429
57 | 63 60 140 8 8 0,0390 | 0,0615 | 0,0571 | 0,0571 | 0,9429 | 0,9429
64 | 70 67 15 10 0,0732 | 0,0769 | 0,1071 | 0,0714 | 0,8929 | 0,9286
71 77 74 12 10 0,0585 | 0,0769 | 0,0857 | 0,0714 | 0,9143 | 0,9286
78 | 84 81 15 10 0,0732 | 0,0769 | 0,1071 | 0,0714 | 0,8929 | 0,9286
85 | 91 88 12 9 0,0585 | 0,0692 | 0,0857 | 0,0643 | 0,9143 | 0,9357
92 | 98 95 15 12 0,0732 | 0,0923 | 0,1071 | 0,0857 | 0,8929 | 0,9143
99 | 105 102 20 12 0,0976 | 0,0923 | 0,1429 | 0,0857 | 0,8571 | 0,9143
106 | 112 109 15 10 0,0732 | 0,0769 | 0,1071 | 0,0714 | 0,8929 | 0,9286
113 | 120 116,5 20 15 0,0976 | 0,1154 | 0,1429 | 0,1071 | 0,8571 | 0,8929
> 205 | 130 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 20,2929 9,1714
Hucnepcis 21,7024 17,0519
CepelHbOKBAIPATUYHE BiIXIICHHS 4,6586 4,1294
KoediuienT Bapiarii 40% 56%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 8 10 | 0,0205 | 0,0278 | 0,0571 | 0,0714 | 0,9429 | 0,9286
8 14 11 7 12 | 0,0179 | 0,0333 | 0,0500 | 0,0857 | 0,9500 | 0,9143
15 | 21 18 15 12 | 0,0385 | 0,0333 | 0,1071 | 0,0857 | 0,8929 | 0,9143
22 | 28 25 20 12 | 0,0513 | 0,0333 | 0,1429 | 0,0857 | 0,8571 | 0,9143
29 | 35 32 15 15 | 0,0385 | 0,0417 | 0,1071 | 0,1071 | 0,8929 | 0,8929
36 | 42 39 25 19 | 0,0641 | 0,0528 | 0,1786 | 0,1357 | 0,8214 | 0,8643
43 | 49 46 25 25 10,0641 | 0,0694 | 0,1786 | 0,1786 | 0,8214 | 0,8214
50 | 56 53 25 25 10,0641 | 0,0694 | 0,1786 | 0,1786 | 0,8214 | 0,8214
57 | 63 60 140 30 20 ] 0,0769 | 0,0556 | 0,2143 | 0,1429 | 0,7857 | 0,8571
64 | 70 67 30 20 ] 0,0769 | 0,0556 | 0,2143 | 0,1429 | 0,7857 | 0,8571
71 77 74 30 25 10,0769 | 0,0694 | 0,2143 | 0,1786 | 0,7857 | 0,8214
78 | 84 81 25 25 10,0641 | 0,0694 | 0,1786 | 0,1786 | 0,8214 | 0,8214
85 | 91 88 25 30 | 0,0641 | 0,0833 | 0,1786 | 0,2143 | 0,8214 | 0,7857
92 | 98 95 25 30 | 0,0641 | 0,0833 | 0,1786 | 0,2143 | 0,8214 | 0,7857
99 | 105 102 30 30 | 0,0769 | 0,0833 | 0,2143 | 0,2143 | 0,7857 | 0,7857
106 | 112 109 30 25 10,0769 | 0,0694 | 0,2143 | 0,1786 | 0,7857 | 0,8214
113 | 120 116,5 25 25 10,0641 | 0,0694 | 0,1786 | 0,1786 | 0,8214 | 0,8214
> 390 | 360 | 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 70,2714 59,7714
Hucnepcis 52,4083 43,7924
CepelHbOKBAIPATUYHE BiIXIICHHS 7,2394 6,6176
KoediuienT Bapiarii 33% 32%
Consunnii 1eHb — 90-100% ocBiTACHHS
1 7 4 35 10 | 0,0427 | 0,0215 | 0,2500 | 0,0714 | 0,7500 | 0,9286
14 11 140 36 15 | 0,0439 | 0,0323 | 0,2571 | 0,1071 | 0,7429 | 0,8929
15 | 21 18 35 15 | 0,0427 | 0,0323 | 0,2500 | 0,1071 | 0,7500 | 0,8929
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Kinens Tabauim 3.5

Kinbkicts YacricTb o .. ﬁMOBipHiCTL
. HMoBipHICTB . B
BigMOB B HACTaHHS . 0e3BiAMOBHOI
. . . . [IOSIBY BiMOBH
I'panui Cepee KinbkicTs IHTepBali BiAMOBH pobotu
inTepBaiy p ; 230 | 280
HanpaloBaHHs | JOCIIKEHb 230 x 230 x 280 x
(mH) X X 230 280 x 230 x 280 x 230 730
230 | 280 280 MM | 230 mMm | 280 MM
MM MM MM
MM | MM
Constuamii 1eHs — 90-100% ocBiTiieHHs
22 | 28 25 36 15 | 0,0439 | 0,0323 | 0,2571 | 0,1071 | 0,7429 | 0,8929
29 | 35 32 36 20 | 0,0439 | 0,0430 | 0,2571 | 0,1429 | 0,7429 | 0,8571
36 | 42 39 45 20 | 0,0549 | 0,0430 | 0,3214 | 0,1429 | 0,6786 | 0,8571
43 | 49 46 38 25 | 0,0463 | 0,0538 | 0,2714 | 0,1786 | 0,7286 | 0,8214
50 | 56 53 48 30 | 0,0585 | 0,0645 | 0,3429 | 0,2143 | 0,6571 | 0,7857
57 | 63 60 54 25 | 0,0659 | 0,0538 | 0,3857 | 0,1786 | 0,6143 | 0,8214
64 | 70 67 140 54 25 | 0,0659 | 0,0538 | 0,3857 | 0,1786 | 0,6143 | 0,8214
71 77 74 56 35 | 0,0683 | 0,0753 | 0,4000 | 0,2500 | 0,6000 | 0,7500
78 | 84 81 56 35 | 0,0683 | 0,0753 | 0,4000 | 0,2500 | 0,6000 | 0,7500
85 | 91 88 60 35 | 0,0732 | 0,0753 | 0,4286 | 0,2500 | 0,5714 | 0,7500
92 | 98 95 60 30 | 0,0732 | 0,0645 | 0,4286 | 0,2143 | 0,5714 | 0,7857
99 | 105 102 60 40 | 0,0732 | 0,0860 | 0,4286 | 0,2857 | 0,5714 | 0,7143
106 | 112 109 54 45 | 0,0659 | 0,0968 | 0,3857 | 0,3214 | 0,6143 | 0,6786
113 | 120 116,5 57 45 | 0,0695 | 0,0968 | 0,4071 | 0,3214 | 0,5929 | 0,6786
> 820 | 465 | 1,0000 | 1,0000
MareMaTHYHE O9iKYBaHHS 294,1429 104,1071
Hucnepcis 95,7093 109,1696
CepenHbOKBAIPATHYHE BiAXHICHHS 9,7831 10,4484
KoediwienT Bapiarii 21% 39%

Tabmuns 3.6 — Pe3ynpTaTu aHalizy 34YMTYBaHHS MapKepiB, PO3MINIEHUX Ha

Bijictadl 130 cM (mpu HAABHOCTI 3aXUCHOT'O CKIITHOTO €JIEMEHTY)

KinbkicTh YacricTb . . VIMOBipHICTB
. HmoBipHICTL . ..
BiJIMOB B HaCTaHHS . 0e3BiJMOBHOT
. . . . TIOSIBU BIIMOBH
I'pannui . iHTepBaJi BiJIMOBH poboTu
. Cepenne Kinekicts
IHTEepBalLy . 230 | 280
(1) HAIPALIOBAHHS | JOCIIKEHD |~ >< 230 x 280 % 230 x 280 % 230 x 280 %
A 280 280 280
230 | 280 | 230 mm 230 Mmm 230 mMm
MM MM MM
MM | MM
IMoxmypwuit nenb — 10-20% ocBiTICHHS
1 7 4 12 3 0,0407 | 0,0169 | 0,0857 | 0,0214 | 0,9143 | 0,9786
8 14 11 15 6 0,0508 | 0,0339 | 0,1071 | 0,0429 | 0,8929 | 0,9571
15 | 21 18 15 6 0,0508 | 0,0339 | 0,1071 | 0,0429 | 0,8929 | 0,9571
22 | 28 25 18 6 0,0610 | 0,0339 | 0,1286 | 0,0429 | 0,8714 | 0,9571
29 | 35 32 15 6 0,0508 | 0,0339 | 0,1071 | 0,0429 | 0,8929 | 0,9571
36 | 42 39 15 9 0,0508 | 0,0508 | 0,1071 | 0,0643 | 0,8929 | 0,9357
43 | 49 46 15 6 0,0508 | 0,0339 | 0,1071 | 0,0429 | 0,8929 | 0,9571
50 | 56 53 12 9 0,0407 | 0,0508 | 0,0857 | 0,0643 | 0,9143 | 0,9357
57 | 63 60 140 15 12 | 0,0508 | 0,0678 | 0,1071 | 0,0857 | 0,8929 | 0,9143
64 | 70 67 21 12 | 0,0712 | 0,0678 | 0,1500 | 0,0857 | 0,8500 | 0,9143
71 | 77 74 21 12 | 0,0712 | 0,0678 | 0,1500 | 0,0857 | 0,8500 | 0,9143
78 | 84 81 24 15 | 0,0814 | 0,0847 | 0,1714 | 0,1071 | 0,8286 | 0,8929
85 | 91 88 21 15 | 0,0712 | 0,0847 | 0,1500 | 0,1071 | 0,8500 | 0,8929
92 | 98 95 22 15 | 0,0746 | 0,0847 | 0,1571 | 0,1071 | 0,8429 | 0,8929
99 | 105 102 18 15 | 0,0610 | 0,0847 | 0,1286 | 0,1071 | 0,8714 | 0,8929
106 | 112 109 21 15 | 0,0712 | 0,0847 | 0,1500 | 0,1071 | 0,8500 | 0,8929
113 | 120 116,5 15 15 | 0,0508 | 0,0847 | 0,1071 | 0,1071 | 0,8929 | 0,8929
> 295 | 177 | 1,0000 | 1,0000
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Kinbkicts YacricTb o . VmoBipHicTh
BIJIMOB B HAaCTaHHI HMOBIP HICTD 0e3BIIMOBHOT
. . . . MTOSIBU BiIMOBH
I'panumi . IHTepBaJTi BiZIMOBH poboTH
. Cepenne Kinpkicts
tHTepsaty HaIpaIfoBaHHs | JOCIiKEHb 230 | 280 230 x | 280 % 280 x
(mH) X X 230 230 230 x 280 x 230 x 30
230 | 280 230 MM | 280 MM | 230 MM
| v MM MM MM
[oxmypuit nenb — 10-20% ocBiTiIeHHS
MaremMaTH4HEe OYiKYBaHHS 38,1071 15,2357
Jucnepcist 12,6990 17,0657
CepeTHbOKBAAPATUIHE BIIXMIICHHS 3,5636 4,1311
KoeditienT Bapiarii 21% 41%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 12 12 | 0,0261 | 0,0293 | 0,0857 | 0,0857 | 0,9143 | 0,9143
8 14 11 21 12 | 0,0457 | 0,0293 | 0,1500 | 0,0857 | 0,8500 | 0,9143
15 | 21 18 27 12 | 0,0587 | 0,0293 | 0,1929 | 0,0857 | 0,8071 | 0,9143
22 | 28 25 30 18 | 0,0652 | 0,0439 | 0,2143 | 0,1286 | 0,7857 | 0,8714
29 | 35 32 24 21 0,0522 | 0,0512 | 0,1714 | 0,1500 | 0,8286 | 0,8500
36 | 42 39 24 24 | 0,0522 | 0,0585 | 0,1714 | 0,1714 | 0,8286 | 0,8286
43 | 49 46 30 27 | 0,0652 | 0,0659 | 0,2143 | 0,1929 | 0,7857 | 0,8071
50 | 56 53 25 24 | 0,0543 | 0,0585 | 0,1786 | 0,1714 | 0,8214 | 0,8286
57 | 63 60 140 21 24 | 0,0457 | 0,0585 | 0,1500 | 0,1714 | 0,8500 | 0,8286
64 | 70 67 21 24 | 0,0457 | 0,0585 | 0,1500 | 0,1714 | 0,8500 | 0,8286
71 | 77 74 30 27 | 0,0652 | 0,0659 | 0,2143 | 0,1929 | 0,7857 | 0,8071
78 | 84 81 33 27 | 0,0717 | 0,0659 | 0,2357 | 0,1929 | 0,7643 | 0,8071
85 | 91 88 36 30 | 0,0783 | 0,0732 | 0,2571 | 0,2143 | 0,7429 | 0,7857
92 | 98 95 33 33 | 0,0717 | 0,0805 | 0,2357 | 0,2357 | 0,7643 | 0,7643
99 | 105 102 33 32 | 0,0717 | 0,0780 | 0,2357 | 0,2286 | 0,7643 | 0,7714
106 | 112 109 30 33 | 0,0652 | 0,0805 | 0,2143 | 0,2357 | 0,7857 | 0,7643
113 | 120 116,5 30 30 | 0,0652 | 0,0732 | 0,2143 | 0,2143 | 0,7857 | 0,7857
> 460 | 410 | 1,0000 | 1,0000
MaremMaTHYHE OYiKYBaHHS 93,1143 76,3571
Jucnepcist 34,6436 47,1626
CepeTHbOKBAAPATUIHE BIIXMIICHHS 5,8859 6,8675
KoedimieHnT Bapiamii 22% 29%
1 7 4 45 18 0,0520 | 0,0319 | 0,3214 | 0,1286 | 0,6786 | 0,8714
8 14 11 45 21 0,0520 | 0,0372 | 0,3214 | 0,1500 | 0,6786 | 0,8500
15 | 21 18 35 21 0,0405 | 0,0372 | 0,2500 | 0,1500 | 0,7500 | 0,8500
22 | 28 25 35 24 | 0,0405 | 0,0425 | 0,2500 | 0,1714 | 0,7500 | 0,8286
29 | 35 32 40 33 0,0462 | 0,0584 | 0,2857 | 0,2357 | 0,7143 | 0,7643
36 | 42 39 45 33 0,0520 | 0,0584 | 0,3214 | 0,2357 | 0,6786 | 0,7643
43 | 49 46 40 35 0,0462 | 0,0619 | 0,2857 | 0,2500 | 0,7143 | 0,7500
50 | 56 53 50 33 0,0578 | 0,0584 | 0,3571 | 0,2357 | 0,6429 | 0,7643
57 | 63 60 140 55 36 | 0,0636 | 0,0637 | 0,3929 | 0,2571 | 0,6071 | 0,7429
64 | 70 67 55 36 | 0,0636 | 0,0637 | 0,3929 | 0,2571 | 0,6071 | 0,7429
71 | 77 74 55 35 0,0636 | 0,0619 | 0,3929 | 0,2500 | 0,6071 | 0,7500
78 | 84 81 55 35 0,0636 | 0,0619 | 0,3929 | 0,2500 | 0,6071 | 0,7500
85 | 91 88 60 35 0,0694 | 0,0619 | 0,4286 | 0,2500 | 0,5714 | 0,7500
92 | 98 95 60 40 | 0,0694 | 0,0708 | 0,4286 | 0,2857 | 0,5714 | 0,7143
99 | 105 102 60 40 | 0,0694 | 0,0708 | 0,4286 | 0,2857 | 0,5714 | 0,7143
106 | 112 109 65 45 0,0751 | 0,0796 | 0,4643 | 0,3214 | 0,5357 | 0,6786
113 | 120 116,5 65 45 0,0751 | 0,0796 | 0,4643 | 0,3214 | 0,5357 | 0,6786
> 865 | 565 | 1,0000 | 1,0000
MaTemMaTHYHE OYiKYBaHHS 325,5357 141,3643
Jucnepcist 91,8685 59,5917
CepeHbOKBaIpATUYHE BiTXHICHHS 9,5848 7,7196
KoedimienT Bapiarmii 19% 24%
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Pucynox 3.4 — VIMOBIpHICTh TOSIBU BIIMOBM JIJIsl 3pa3KiB, IO 3YUTYBAJIUCA 3

Bizgcradl 130 cMm:

[TosicHenHs 70 pUcyHKy 3.4:

a — MOXMYpHH JIeHb; O — MOMIpHA XMapHICTh; B — COHAYHUH J€Hb;

D — KUTBKICTh BIAMOB 1711 Mapkepy po3mipom 230 x 230 MM mpu BICYTHOCTI

3aXUCHOI'0 CJICMCHTY,

— KUIBKICTh BIAMOB ISl Mapkepy po3mipoM 280 x 280 mm
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MIPU BIJICYTHOCTI 3aXUCHOTO €JIEMEHTY; B xinekics B1JIMOB JIJI1 MApKEPY PO3MiIpOM
230 x 230 MM mpuU HAIBHOCTI 3aXHCHOT'O E€JIEMEHTY; — KUIBKICTh BIAMOB JUIA
Mapkepy po3MipoM 280 % 280 MM Ipu HAIBHOCTI 3aXUCHOTO €JIEMEHTY;

= — UMOBIPHICTb MOSIBH BIAMOB ISl Mapkepy po3mipom 230 x 230 MM mipu
BIJICYTHOCTI 3aXHUCHOT'O €JIEMEHTY; mumm — WMOBIPHICTH HOSIBU BIAMOB JJII MapKepy
po3mipoM 280 x 280 MM mOpH BIACYTHOCTI 3aXUCHOTO €JIEMEHTY; == = — UMOBIPHICTH
MOSIBM BiAMOB i Mapkepy po3mipoMm 230 x 230 MM npu HasSBHOCTI 3aXHCHOTO
CJIEMCHTY; wm = — MMOBIPHICTb MOSBH BIAMOB AJi1 Mapkepy po3mipoMm 280 x 280 MM

IIPY HASIBHOCT1 3aXMCHOTO €JIEMEHTY

O1uiHIOIYH OTPUMAaH1 pe3yJIbTaTH, MOYKHA 3pOOMTH BUCHOBOK, 1110 32 B1JICYTHOCTI
3aXHMCHOTO CKJISTHOTO €JIEMEHTY 3pa3KH CTaOlIbHO 3UUTYBAJIMCA B 000X BCTAHOBJICHUX
po3Mipax Ipv HU3bKOMY Ta CEPEIHbOMY P1BHI OCBITJIIEHOCTI MPOTATOM BCHOTO TEPMIHY
eKCIUTyarTarii CiTiaiTiB Ta miakaTiB (1o 3 wicsuiB). Lle cBITYUTH PO MOMKIUBICTH
BUKOPHUCTaHHS MapKepiB MEHIIOro po3Mmipy (230 M) s €KOHOMIi IUIomi Ta
OLIBIIOrO 11 3aMIOBHEHHS OCHOBHOIO 1H(OpMalii€ro mpu Takux ymoBax. [Ipu Bucokomy
pIBHI OCBITJICHOCTI TpPH eKCIUTyaTallli MPOAYKIii JO OJHOTO MICALS TaKOX
pallioHaJIbHIIIE BUKOPUCTOBYBATH 3pa3kKu MeHIIOro posmipy (230 mm), a s
ounbiioro TepMiny (60-90 nHiB) Ol CTAOUTBHUMU OYyTh 3pa3ku po3MipoM 280 X
280 MM — iX MOKa3HUK IOSBH BIJIMOB HE IEPEBUIIYBaB BCTaHOBJIICHY MexXy y 0,25
MPOTSTOM IIOTO MEPIOAY Ta KUIBKICTh BIIMOB 3HAXOIUJIACh Y BCTAHOBJICHUX MEXaX y
30-35 BimMOB Ha KOXKHI 7 AHIB mociipkeHHs. T1 K cami pe3yiabTaTd OyiIu OTpHMaHi i
IpU eKCIUTyaTallii MapKepiB MpU HASBHOCTI 3aXHMCHOTO E€JIEMEHTY — MPU HUZBKOMY
P1BHI OCBITJICHOCTI OLbII paioHabHUM BapianToM € 230 x 230 mm. ITpu Bucokomy
piBHi ocBiTiIeHOCT] — 280 X 280 MM, OCK1JIbKM MEHIII 3pa3KH HE 3UUTYBaJIMCS a00 MaJlu
3aHAJTO JIOBTUi Yyac Ha BIATBOPEHHS KOHTEHTY (Oubie 10 ¢).

3 yChOTO IILOTO MOKHA 3pOOUTH PSAJT HACTYITHUX BHCHOBKIB:

— MpU eKCIUTyartallii mpoayKIii O OJHOTo Micsls 0e3 BUKOPUCTaHHS 3aXMCHOIO

eJIEeMEHTY TIPU 3UMTYBaHHI 3 HEBENMKOI BifcTaHi (70 50 cm) parioHansHO Oyze

obpatu po3mip mapkepiB 80 x 80 mm, 1110 3a0€3MEUUTh 30UTBIICHHS «KOPHUCHO
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IUIONT TIJI OCHOBHY 1H(OpMAIlIO, IO PEKIAMY€ThCs, Ta BUCOKHM DIBEHb
CTaOUTLHOCTI YMOB Ha I1eH Mepio;

— TIpM eKCIUTyaTallli NpoAyKIii BiJ IBOX A0 TPhOX MICSIIB 0€3 BUKOPUCTAHHS
3aXMCHOTO €JIEMEHTY MpW 3UYUTYBaHHI 3 HEBEIMKOi BijacTaHi (10 50 cwm)
panioHainbHO Oyne oopatu po3mip mapkepiB 130 x 130 mM, 1110 Mae BUCOKI
MOKa3HUKHA O0€3B1IMOBHOCTI Ta €KCIUTyaTalliHl MOKa3HUKHU MPOTArOM LbOTO
nepioay Ta BUKOHYE CBO1 (DYHKIIIT 32 OYIb-IKUX YMOB OCBITJICHHS;

— MpU eKCIuTyaTtauii mpoayKuUii BiJl OJHOTO IO TPbOX MICSIIB MNpHU HASBHOCTI
3aXHMCHOTO €JIEMEHTY MpU 3UYUTYBaHHI 3 HEBEIMKOi BijacTaHi (1m0 50 cm)
palioHanbHO Oyne oopatu po3mip mapkepiB 130 x 130 mM, 1110 Mae BUCOKI
MMOKa3HUKHA O€3B1IMOBHOCTI Ta €KCIUTyaTalliHl MOKa3HUKHU MPOTArOM LbOTO
nepiogy, MpPOTe IJis BHCOKOTO PIBHS OCBITJEHOCTI CiiJi oOpaTH 3pa3oK
OUIBILIOTO PO3MIPY;

— TIpH eKCIUTyaTallii IpoIyKIIii Bl OJJHOTO JI0 ABOX MICSAIIB O€3 BUKOPHUCTAHHS
3aXMCHOTO €JIEMEHTY MpU 3UYMTYBaHHI 3 Benukoi BiactaHi (mo 130 cm)
parioHaibHO Oyzie oOpaTu po3mip MapkepiB 230 x 230 mMm, 10 Ma€e BHCOKI
MMOKA3HUKK OE€3BIAMOBHOCTI Ta €KCIUTyaTallliHl TTOKa3HUKH MPOTATOM I[bOTO
nepiojly Ta BUKOHYE CBOi (PyHKIT 3a Oynb-IKUX YMOB OCBITJIEHHS, MpHU
OuTbIIOMY TepMiH1 BUKOpUCTaHHS (10 3 MicsiiB) — 280 x 280 mwm;

— TIpH eKCIUTyaTallii mpoayKIii BiJ OJHOTO JO TPhOX MICSAIIB MPU HASBHOCTI
3aXMCHOT'O CKJISTHOTO €JIEMEHTY MpY 3YUTYBaHHI 3 BeNMKOi BiacTadi (10 130
CM) paiioHansHO Oyne obpatu po3mip mapkepiB 280 x 280 mwm, mo Mae
BHUCOKI TTOKa3HUKHU O€3BIIMOBHOCTI Ta €KCIUTyaTaIlliiH1 MOKa3HUKHU MPOTATOM
bOTO MEPIoJy.

3.1.2.2. Bu3HaueHHsl paiioHalbHOro po3Mmipy AR-mapkepiB, 10 BiIApyKOBaHI

IJIOCKUM O()CETHUM CIIOCOOOM JIPYKY

Bbyno nporecTtoBano obpani y myHkTi 3.1.1 Mapkepu B yMOBax, 10 BU3HAUCHI Y

miapo3/ii 2.5 3a MeToAuKOo0 2.6 1 111 0ceTHOTO croco0y apyky. OTpruMaHi cepeiHi

4acoBl 3aMIpU CKaHYBaHHs MapKepiB HaBeJeH1 y Tadauusx 3.7-3.8.
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Tabmuus 3.7 — CepenHi 4acoBi 3aMipu CKaHyBaHHS MapKepiB 3 BCTAHOBIIEHOI

MiHIMaJIbHOI BijgcTaHi (50 cMm)

. . OTtpuMaHi pe3ynbTaTy (CepeHi 3HaUCHHST), C
Pozmip [TouarkoBi > : : v
Ne Maokeoy. vl sanipm. ¢ IToxmypuii neHb | ITepemMiHHA XMapHICTb | CoHsuHUH IeHb
PKEpY. pY, HasiBHiCTB 3aXHCHOTO €JIEMEHTY (CKJIO)
4,99 | 15,65 | He 3untyBaBcs
1 80 x 80 2,97 BigcyTHICTE 3aXHCHOTO €IEMEHTY
2,86 | 4,25 | 4,95
HasiBHiCTb 3aXHCHOTO €JIEMEHTY (CKJIO0)
2 | 130x130 2,01 4,56 . | - 2,09 | 7,99
Bi/ICyTHICTh 3aXHCHOTO €IIEMEHTY
2,01 | 3,75 | 4,98

Tabmuus 3.8 — CepenHi 4acoBi 3aMipu CKaHyBaHHS MapKepiB 3 BCTAHOBJIIEHOI

MakcuMaiabHOI BijcTaHi (130 cm)

. OTtpuMaHi pe3ynbTaT (CepeHi 3HaUeHHS), C
Posmip . " =
ITogarkoBi1 IToxmypuit . . ConsruHuit
Ne | wmapkepy, . [TepeminHa XMapHICTb
MM 3amMipw, ¢ JICHb JICHb
HasiBHICTB 3aXMCHOTO €TeMeHTY (CKJIO)
7,31 | 7,05 | He 3untyBaBcs
1 | 230 x230 1,87 BigcyTHiCTh 3aXHMCHOTO €IeMEHTY
4,96 | 6,75 | 7,29
HasiBHIiCTB 3aXMCHOTO €TeMEHTY (CKJIO)
2 | 280 x 280 2,92 2,93 . | - 7,03 | 7.97
BigCyTHICTh 3aXHMCHOTO €IeMEHTY
4,49 | 4,85 | 6,99

OuiHO0YM OTPUMAaH1 Pe3yIbTaTH Ta MOPIBHIOKOYH iX 13 BIANOBIAHUMHU MIPHU IPYIIi
muppoBuM crocobom (auB. Tab6m. 3.1-3.2) MokHa 3pOOMTHM BHCHOBOK, IO B
cepeHhLOMY 3pa3KaM, BIIIPYKOBAHUM O(CETHUM CIIOCOOOM JIPpyKyY, HEOOXITHO OYJI0
OumpIe yacy Ha ckaHyBaHHS (Ha 1-2 ¢ B 3amexHocTi Bil ymoB). Oco0mmBO 1€
CTOCYETHCS BUTIAJIKIB, KOJIU 3pa3Ky MepeOyBaIH 111]] 3aXUCHUM €JIEMEHTOM (3pa3ku abo
HE 3UUTYBAJIKCS, a00 MaJIid 3HAYHO JIOBIIIMK Yac Ha BIATBOPEHHS — A0 15 ¢). Y uuiomy
OTPHMMaHI 4acoBl 3aMipu TMPHU BIJCYTHOCTI 3aXHMCHOTO E€JIEMEHTY HE IMEpPEBUILYBaH
BCTAHOBJICHI MEXI1 10 Yacy BIATBOPEHHS (IWB. MAPO3aLI 2.5).

OtpumMani pe3ynbTaTu OyJiM OLIHEHI 3a METOAUKOIO, 1110 ONMKCAaHA Yy MiAPO3ALI
2.8. PesynbpraT HaBeaeHi y tabmwui 3.9-3.12.

Takox pe3ynbratl OyJiM yBUpPA3HEHHI 3a JOMOMOI0K0 rpadiuHuX MpeacTaBiIeHb
JUIS X O1IBII TIIMOOKOTO aHami3y BIAMOBIAHO 10 METOIUKH Y MIAPO3/1ii 2.8 (IUB. puc.

3.4-3.5).
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Tabnmuusg 3.9 — Pesynbpratu aHamizy 34MTyBaHHS MapKepiB, PO3MIIICHHX Ha

Bijictadi 50 cM (6e3 10aTKOBOTO 3aXHCHOTO CKJISTHOTO €JIEMEHTY )

KinbkicTh Yacrictb o I MMoBipHiCT
BIIMOB B HACTaHHSI HMOBIPHICTB 0€e3BIIMOBHOT
I'panuti .. IHTEPBAII B1IMOBH TIOABH. BIAMOBH poboTH
——— Cepenne KIHI.)KICTB R0 | 130
(1) HANPAIOBAHHS | TOCTIKCHD | y R0 x 80 1130 X R0 x 130 x 80 x 80 130 x
80 | 130 | 30 T gowm | B0 ] | 130
I MM MM MM
IMoxmypwuit nenb — 10-20% ocBiTICHHS
1 7 4 10 10 0,0230 | 0,0256 | 0,0714 | 0,0714 | 0,9286 | 0,9286
8 14 11 10 10 0,0230 | 0,0256 | 0,0714 | 0,0714 | 0,9286 | 0,9286
15 | 21 18 15 5 0,0345 | 0,0128 | 0,1071 | 0,0357 | 0,8929 | 0,9643
22 | 28 25 15 5 0,0345 | 0,0128 | 0,1071 | 0,0357 | 0,8929 | 0,9643
29 | 35 32 10 10 0,0230 | 0,0256 | 0,0714 | 0,0714 | 0,9286 | 0,9286
36 | 42 39 15 15 0,0345 | 0,0385 | 0,1071 | 0,1071 | 0,8929 | 0,8929
43 | 49 46 20 20 0,0460 | 0,0513 | 0,1429 | 0,1429 | 0,8571 | 0,8571
50 | 56 53 25 30 0,0575 | 0,0769 | 0,1786 | 0,2143 | 0,8214 | 0,7857
57 | 63 60 140 30 35 0,0690 | 0,0897 | 0,2143 | 0,2500 | 0,7857 | 0,7500
64 | 70 67 35 25 0,0805 | 0,0641 | 0,2500 | 0,1786 | 0,7500 | 0,8214
71 | 77 74 30 30 0,0690 | 0,0769 | 0,2143 | 0,2143 | 0,7857 | 0,7857
78 | 84 81 35 35 0,0805 | 0,0897 | 0,2500 | 0,2500 | 0,7500 | 0,7500
85 | 91 88 35 20 0,0805 | 0,0513 | 0,2500 | 0,1429 | 0,7500 | 0,8571
92 | 98 95 35 35 0,0805 | 0,0897 | 0,2500 | 0,2500 | 0,7500 | 0,7500
99 | 105 102 40 35 0,0920 | 0,0897 | 0,2857 | 0,2500 | 0,7143 | 0,7500
106 | 112 109 35 35 0,0805 | 0,0897 | 0,2500 | 0,2500 | 0,7500 | 0,7500
113 | 120 116,5 40 35 0,0920 | 0,0897 | 0,2857 | 0,2500 | 0,7143 | 0,7500
> 435 390 | 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 93,7500 79,6429
Hucnepcis 117,3010 129,5848
CepelHbOKBAIPATUYHE BiIXIICHHS 10,8306 11,3835
KoediuienT Bapiarii 44% 51%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 12 12 | 0,0226 | 0,0224 | 0,0857 | 0,0857 | 0,9143 | 0,9143
8 14 11 15 13 | 0,0282 | 0,0243 | 0,1071 | 0,0929 | 0,8929 | 0,9071
15 | 21 18 15 15 | 0,0282 | 0,0280 | 0,1071 | 0,1071 | 0,8929 | 0,8929
22 | 28 25 15 15 | 0,0282 | 0,0280 | 0,1071 | 0,1071 | 0,8929 | 0,8929
29 | 35 32 25 25 10,0470 | 0,0467 | 0,1786 | 0,1786 | 0,8214 | 0,8214
36 | 42 39 30 25 | 0,0564 | 0,0467 | 0,2143 | 0,1786 | 0,7857 | 0,8214
43 | 49 46 35 45 | 0,0658 | 0,0841 | 0,2500 | 0,3214 | 0,7500 | 0,6786
50 | 56 53 35 40 | 0,0658 | 0,0748 | 0,2500 | 0,2857 | 0,7500 | 0,7143
57 | 63 60 140 40 40 | 0,0752 | 0,0748 | 0,2857 | 0,2857 | 0,7143 | 0,7143
64 | 70 67 40 30 | 0,0752 | 0,0561 | 0,2857 | 0,2143 | 0,7143 | 0,7857
71 | 77 74 30 30 | 0,0564 | 0,0561 | 0,2143 | 0,2143 | 0,7857 | 0,7857
78 | 84 81 35 35 | 0,0658 | 0,0654 | 0,2500 | 0,2500 | 0,7500 | 0,7500
85 | 91 88 45 45 10,0846 | 0,0841 | 0,3214 | 0,3214 | 0,6786 | 0,6786
92 | 98 95 45 45 10,0846 | 0,0841 | 0,3214 | 0,3214 | 0,6786 | 0,6786
99 | 105 102 40 40 | 0,0752 | 0,0748 | 0,2857 | 0,2857 | 0,7143 | 0,7143
106 | 112 109 35 40 | 0,0658 | 0,0748 | 0,2500 | 0,2857 | 0,7500 | 0,7143
113 | 120 116,5 40 40 | 0,0752 | 0,0748 | 0,2857 | 0,2857 | 0,7143 | 0,7143
> 532 | 535 | 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 132,8143 136,5214
Hucnepcis 114,4429 133,8962
CepelHbOKBAIPATUYHE BiIXIICHHS 10,6978 11,5714
KoediuienT Bapiarii 35% 38%
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Kiueus Tabaumi 3.9

Kinbkicte YacricTb PimosipricTs VmoBipHicTh
BIJIMOB B HACTaHHI . 0€e3BIIMOBHOT
I'panwmi .. IHTEPBAJIL BiAMOBH TOABH BIAMOBH poboTH
isrepBaty Cepenne Kun.,chn, 20 | 130
() HalpaloBaHHs | JOCIIKEHb § ~ 30 x 130 x 30 x 130 x R0 x 130 x
80 | 130 | 80mm | 130MmMm | 80mMm | 130 MM | 80 MM 1431\?
MM | MM
Constuamii 1eHs — 90-100% ocBiTiIeHHS
1 7 4 15 15 | 0,0200 | 0,0246 | 0,1071 | 0,1071 | 0,8929 | 0,8929
8 14 11 25 15 | 0,0333 | 0,0246 | 0,1786 | 0,1071 | 0,8214 | 0,8929
15 | 21 18 30 20 | 0,0400 | 0,0328 | 0,2143 | 0,1429 | 0,7857 | 0,8571
22 | 28 25 35 35 | 0,0467 | 0,0574 | 0,2500 | 0,2500 | 0,7500 | 0,7500
29 | 35 32 35 35 | 0,0467 | 0,0574 | 0,2500 | 0,2500 | 0,7500 | 0,7500
36 | 42 39 35 35 | 0,0467 | 0,0574 | 0,2500 | 0,2500 | 0,7500 | 0,7500
43 | 49 46 45 40 | 0,0600 | 0,0656 | 0,3214 | 0,2857 | 0,6786 | 0,7143
50 | 56 53 45 40 | 0,0600 | 0,0656 | 0,3214 | 0,2857 | 0,6786 | 0,7143
57 | 63 60 140 45 40 | 0,0600 | 0,0656 | 0,3214 | 0,2857 | 0,6786 | 0,7143
64 | 70 67 45 40 | 0,0600 | 0,0656 | 0,3214 | 0,2857 | 0,6786 | 0,7143
71 77 74 45 45 | 0,0600 | 0,0738 | 0,3214 | 0,3214 | 0,6786 | 0,6786
78 | 84 81 50 50 | 0,0667 | 0,0820 | 0,3571 | 0,3571 | 0,6429 | 0,6429
85 | 91 88 60 | 40 | 0,0800 | 0,0656 | 0,4286 | 0,2857 | 0,5714 | 0,7143
92 | 98 95 60 | 40 | 0,0800 | 0,0656 | 0,4286 | 0,2857 | 0,5714 | 0,7143
99 | 105 102 60 | 40 | 0,0800 | 0,0656 | 0,4286 | 0,2857 | 0,5714 | 0,7143
106 | 112 109 60 | 40 | 0,0800 | 0,0656 | 0,4286 | 0,2857 | 0,5714 | 0,7143
113 | 120 116,5 60 | 40 | 0,0800 | 0,0656 | 0,4286 | 0,2857 | 0,5714 | 0,7143
> 750 | 610 | 1,0000 | 1,0000
MareMaTHYHE O9iKYBaHHS 257,5000 167,5000
Hucnepcis 174,2215 91,8685
CepenHbOKBAIPATHYHE BIAXHICHHS 13,1993 9,5848
KoediwienT Bapiarii 31% 28%

Tabmums 3.10 — Pe3ynbratu aHaimizy 34MTYBaHHS MapKepiB, PO3MIIIEHUX Ha

BijicTad1 50 cM (IIpH1 HASIBHOCTI 3aXUCHOTO CKJISTHOTO €JIEMEHTY)

Kinbkicth YacricTb . . VIMOBipHICTB
. HmoBipHICTL . ..
BiJIMOB B HaCTaHHS . 0e3BiJMOBHOT
. . . . TMIOSIBU BIIMOBH
I'pannui . iHTepBaJi BiJIMOBH poboTu
. Cepenne Kinekicts
IHTEepBalLy . 80 | 130
(1) HAIPALIOBAHHS | JOCIIUKCHD | y 80 x 80 130 x 80 x 130 x 80 x 130 x
130 130 130
80 | 130 MM 80 MM 80 MM
MM MM MM
MM | MM
IMoxmypwuit nenb — 10-20% ocBiTICHHS
1 7 4 45 | 20 | 0,0474 | 0,0315 | 0,3214 | 0,1429 | 0,6786 | 0,8571
8 14 11 40 | 20 | 0,0421 | 0,0315 | 0,2857 | 0,1429 | 0,7143 | 0,8571
15 | 21 18 50 | 25 | 0,0526 | 0,0394 | 0,3571 | 0,1786 | 0,6429 | 0,8214
22 | 28 25 50 | 25 | 0,0526 | 0,0394 | 0,3571 | 0,1786 | 0,6429 | 0,8214
29 | 35 32 50 | 25 | 0,0526 | 0,0394 | 0,3571 | 0,1786 | 0,6429 | 0,8214
36 | 42 39 50 | 35 | 0,0526 | 0,0551 | 0,3571 | 0,2500 | 0,6429 | 0,7500
43 | 49 46 50 | 35 | 0,0526 | 0,0551 | 0,3571 | 0,2500 | 0,6429 | 0,7500
50 | 56 53 140 55 | 25 | 0,0579 | 0,0394 | 0,3929 | 0,1786 | 0,6071 | 0,8214
57 | 63 60 60 | 35 | 0,0632 | 0,0551 | 0,4286 | 0,2500 | 0,5714 | 0,7500
64 | 70 67 60 | 40 | 0,0632 | 0,0630 | 0,4286 | 0,2857 | 0,5714 | 0,7143
71 | 77 74 60 | 40 | 0,0632 | 0,0630 | 0,4286 | 0,2857 | 0,5714 | 0,7143
78 | 84 81 60 | 40 | 0,0632 | 0,0630 | 0,4286 | 0,2857 | 0,5714 | 0,7143
85 | 91 88 65 | 40 | 0,0684 | 0,0630 | 0,4643 | 0,2857 | 0,5357 | 0,7143
92 | 98 95 65 | 55 | 0,0684 | 0,0866 | 0,4643 | 0,3929 | 0,5357 | 0,6071
99 | 105 102 60 | 60 | 0,0632 | 0,0945 | 0,4286 | 0,4286 | 0,5714 | 0,5714
106 | 112 109 65 | 60 | 0,0684 | 0,0945 | 0,4643 | 0,4286 | 0,5357 | 0,5714
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Kinbkicts YacricTb o o VmoBipHicTh
BIIMOB B HACTaHHI HMOBIPHICTL 0€e3BIIMOBHOT
I'pannmi . IHTEPBAII BiAMOBH TIOABH BIIMOBH poboTH
isrepBaty Cepenne KIHI?KICTL 130
HAaIpaIloBaHHs | JOCHIKeHb | 80 % 130 x 130 x 130 x
(e go | X | B0x gy | B0 gy 80X g,
130 | 80 MM 80 MM 80 MM
MM M MM MM MM
113 | 120 116,5 140 65 55 0,0684 | 0,0866 | 0,4643 | 0,3929 | 0,5357 | 0,6071
> 950 | 635 | 1,0000 | 1,0000
MaremaTH4HE OYiKYBaHHS 386,0714 190,1786
Jucnepcist 56,5744 170,9343
CepeTHbOKBAAPATUIHE BIIXMIICHHS 7,5216 13,0742
KoedirienT Bapiarii 14% 36%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 70 25 0,0545 | 0,0323 | 0,5000 | 0,1786 | 0,5000 | 0,8214
8 14 11 75 25 0,0584 | 0,0323 | 0,5357 | 0,1786 | 0,4643 | 0,8214
15 21 18 75 35 0,0584 | 0,0452 | 0,5357 | 0,2500 | 0,4643 | 0,7500
22 28 25 75 35 0,0584 | 0,0452 | 0,5357 | 0,2500 | 0,4643 | 0,7500
29 35 32 75 40 | 0,0584 | 0,0516 | 0,5357 | 0,2857 | 0,4643 | 0,7143
36 42 39 75 40 | 0,0584 | 0,0516 | 0,5357 | 0,2857 | 0,4643 | 0,7143
43 49 46 75 40 | 0,0584 | 0,0516 | 0,5357 | 0,2857 | 0,4643 | 0,7143
50 56 53 70 40 | 0,0545 | 0,0516 | 0,5000 | 0,2857 | 0,5000 | 0,7143
57 63 60 140 70 50 | 0,0545 | 0,0645 | 0,5000 | 0,3571 | 0,5000 | 0,6429
64 70 67 70 60 | 0,0545 | 0,0774 | 0,5000 | 0,4286 | 0,5000 | 0,5714
71 77 74 80 50 | 0,0623 | 0,0645 | 0,5714 | 0,3571 | 0,4286 | 0,6429
78 84 81 85 45 0,0661 | 0,0581 | 0,6071 | 0,3214 | 0,3929 | 0,6786
85 91 88 85 50 | 0,0661 | 0,0645 | 0,6071 | 0,3571 | 0,3929 | 0,6429
92 98 95 70 60 | 0,0545 | 0,0774 | 0,5000 | 0,4286 | 0,5000 | 0,5714
99 | 105 102 75 60 | 0,0584 | 0,0774 | 0,5357 | 0,4286 | 0,4643 | 0,5714
106 | 112 109 80 55 0,0623 | 0,0710 | 0,5714 | 0,3929 | 0,4286 | 0,6071
113 | 120 116,5 80 65 0,0623 | 0,0839 | 0,5714 | 0,4643 | 0,4286 | 0,5357
> 1285 | 775 | 1,0000 | 1,0000
MaremMaTHYHE OYiKYBaHHS 696,6071 269,1071
Jucnepcist 23,1834 137,8893
CepeTHbOKBAAPATUIHE BIIXMIICHHS 4,8149 11,7426
KoeditienT Bapiarii 7% 27%
Constunnii gedb — 90-100% ocBiTIEHHS
1 7 4 90 25 0,0474 | 0,0301 | 0,6429 | 0,1786 | 0,3571 | 0,8214
8 14 11 85 25 0,0447 | 0,0301 | 0,6071 | 0,1786 | 0,3929 | 0,8214
15 21 18 100 35 0,0526 | 0,0422 | 0,7143 | 0,2500 | 0,2857 | 0,7500
22 28 25 105 35 0,0553 | 0,0422 | 0,7500 | 0,2500 | 0,2500 | 0,7500
29 35 32 100 45 0,0526 | 0,0542 | 0,7143 | 0,3214 | 0,2857 | 0,6786
36 42 39 105 45 0,0553 | 0,0542 | 0,7500 | 0,3214 | 0,2500 | 0,6786
43 49 46 105 45 0,0553 | 0,0542 | 0,7500 | 0,3214 | 0,2500 | 0,6786
50 56 53 105 45 0,0553 | 0,0542 | 0,7500 | 0,3214 | 0,2500 | 0,6786
57 63 60 140 105 45 0,0553 | 0,0542 | 0,7500 | 0,3214 | 0,2500 | 0,6786
64 70 67 120 45 0,0632 | 0,0542 | 0,8571 | 0,3214 | 0,1429 | 0,6786
71 77 74 120 60 | 0,0632 | 0,0723 | 0,8571 | 0,4286 | 0,1429 | 0,5714
78 84 81 120 60 | 0,0632 | 0,0723 | 0,8571 | 0,4286 | 0,1429 | 0,5714
85 91 88 120 60 | 0,0632 | 0,0723 | 0,8571 | 0,4286 | 0,1429 | 0,5714
92 98 95 130 60 | 0,0684 | 0,0723 | 0,9286 | 0,4286 | 0,0714 | 0,5714
99 | 105 102 130 60 | 0,0684 | 0,0723 | 0,9286 | 0,4286 | 0,0714 | 0,5714
106 | 112 109 130 70 | 0,0684 | 0,0843 | 0,9286 | 0,5000 | 0,0714 | 0,5000
113 | 120 116,5 130 70 | 0,0684 | 0,0843 | 0,9286 | 0,5000 | 0,0714 | 0,5000
> 1900 | 1860 | 1,0000 | 1,0000
MaremMaTHYHE OYiKYBaHHS 1540,3571 311,7857
Jucnepcist 193,9446 183,9100
CepeTHbOKBAAPATUIHE BIIXMIICHHS 13,9264 13,5613
KoedimieHnT Bapiamii 13% 29%
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Tabnmuusg 3.11 — PesynbraTtu aHamizy 34MTyBaHHS MapKepiB, PO3MIIIEHUX Ha

Bijgctani 130 cM (6€3 10AaTKOBOT'O 3aXHUCHOT'O CKJISTHOTO €JIEMEHTY)

KinbkicTh YacTicth o I MMoBipHiCT
BIJIMOB B HACTaHHS HMOBIPHICTB 0€e3BIIMOBHOT
I'panuti L iHTEepBaIi Bi/IMOBH [TOABH BIAMOBH poboTu
iHrepBany Cepenne Kln}gﬂCTL 230 | 280
HAIpaIfOBaHHA | OCTiIXKEHb 280 % 280 x 280 %
(tH) X x 230 % 280 230 x 280 230 x 280
230 | 280 | 230 mm 230 MM 230 MM
I . MM MM MM
IMoxmypwuit nenp — 10-20% ocBiTICHHS
1 7 4 10 | 10 | 0,0206 | 0,0215 | 0,0714 | 0,0714 | 0,9286 | 0,9286
8 14 11 15 10 | 0,0309 | 0,0215 | 0,1071 | 0,0714 | 0,8929 | 0,9286
15 | 21 18 15 15 | 0,0309 | 0,0323 | 0,1071 | 0,1071 | 0,8929 | 0,8929
22 | 28 25 15 15 | 0,0309 | 0,0323 | 0,1071 | 0,1071 | 0,8929 | 0,8929
29 | 35 32 20 | 20 | 0,0412 | 0,0430 | 0,1429 | 0,1429 | 0,8571 | 0,8571
36 | 42 39 20 | 25 | 0,0412 | 0,0538 | 0,1429 | 0,1786 | 0,8571 | 0,8214
43 | 49 46 20 | 25 | 0,0412 | 0,0538 | 0,1429 | 0,1786 | 0,8571 | 0,8214
50 | 56 53 25 | 30 | 0,0515 | 0,0645 | 0,1786 | 0,2143 | 0,8214 | 0,7857
57 | 63 60 140 35 | 35 | 0,0722 | 0,0753 | 0,2500 | 0,2500 | 0,7500 | 0,7500
64 | 70 67 35 | 35 | 0,0722 | 0,0753 | 0,2500 | 0,2500 | 0,7500 | 0,7500
71 | 77 74 45 | 35 | 0,0928 | 0,0753 | 0,3214 | 0,2500 | 0,6786 | 0,7500
78 | 84 81 35 | 25 | 0,0722 | 0,0538 | 0,2500 | 0,1786 | 0,7500 | 0,8214
85 | 91 88 35 | 35 | 0,0722 | 0,0753 | 0,2500 | 0,2500 | 0,7500 | 0,7500
92 | 98 95 35 | 35 | 0,0722 | 0,0753 | 0,2500 | 0,2500 | 0,7500 | 0,7500
99 | 105 102 40 | 40 | 0,0825 | 0,0860 | 0,2857 | 0,2857 | 0,7143 | 0,7143
106 | 112 109 45 | 40 | 0,0928 | 0,0860 | 0,3214 | 0,2857 | 0,6786 | 0,7143
113 ] 120 116,5 40 | 35 | 0,0825 | 0,0753 | 0,2857 | 0,2500 | 0,7143 | 0,7500
> 485 | 465 | 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 114,1071 102,6786
Hucnepcis 125,7785 97,4048
CepelHbOKBAIPATUYHE BiIXIICHHS 11,2151 9,8694
KoediuienT Bapiarii 41% 37%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 20 | 15 |0,0310 | 0,0256 | 0,1429 | 0,1071 | 0,8571 | 0,8929
8 14 11 20 | 15 10,0310 | 0,0256 | 0,1429 | 0,1071 | 0,8571 | 0,8929
15 | 21 18 15 | 15 | 0,0233 | 0,0256 | 0,1071 | 0,1071 | 0,8929 | 0,8929
22 | 28 25 25 | 15 10,0388 | 0,0256 | 0,1786 | 0,1071 | 0,8214 | 0,8929
29 | 35 32 25 | 30 | 0,0388 | 0,0513 | 0,1786 | 0,2143 | 0,8214 | 0,7857
36 | 42 39 35 | 35 | 0,0543 | 0,0598 | 0,2500 | 0,2500 | 0,7500 | 0,7500
43 | 49 46 35 | 45 | 0,0543 | 0,0769 | 0,2500 | 0,3214 | 0,7500 | 0,6786
50 | 56 53 35 | 40 | 0,0543 | 0,0684 | 0,2500 | 0,2857 | 0,7500 | 0,7143
57 | 63 60 140 40 | 45 | 0,0620 | 0,0769 | 0,2857 | 0,3214 | 0,7143 | 0,6786
64 | 70 67 40 | 40 | 0,0620 | 0,0684 | 0,2857 | 0,2857 | 0,7143 | 0,7143
71 | 77 74 50 | 35 | 0,0775 | 0,0598 | 0,3571 | 0,2500 | 0,6429 | 0,7500
78 | 84 81 50 | 35 | 0,0775 | 0,0598 | 0,3571 | 0,2500 | 0,6429 | 0,7500
85 | 91 88 50 | 45 | 0,0775 | 0,0769 | 0,3571 | 0,3214 | 0,6429 | 0,6786
92 | 98 95 55 | 45 | 0,0853 | 0,0769 | 0,3929 | 0,3214 | 0,6071 | 0,6786
99 | 105 102 50 | 40 | 0,0775 | 0,0684 | 0,3571 | 0,2857 | 0,6429 | 0,7143
106 | 112 109 50 | 40 | 0,0775 | 0,0684 | 0,3571 | 0,2857 | 0,6429 | 0,7143
113 ] 120 116,5 50 | 50 | 0,0775 | 0,0855 | 0,3571 | 0,3571 | 0,6429 | 0,6429
> 645 | 585 | 1,0000 | 1,0000
MaTteMaTHYHE O9iKyBaHHS 194,1071 160,5357
Hucnepcis 158,9965 137,8893
CepelHbOKBAIPATUYHE BiIXIICHHS 12,6094 11,7426
KoediuienT Bapiarii 34% 35%
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Kinbkicts Yacricth . o VmoBipHicTh
BIJIMOB B HACTaHHS HMOB]PHICTI’ 0e3BIIMOBHOT
I'pannmi . IHTEPBAIl BIIMOBH TOABH BIAMOBH poboTtu
inrepany | Copeme | Kimxicts o5 o
(1) HanpaloBaHHs | JOCIIKEHb y y 230 x 280 x 230 x 280 x 230 x 280 x
230 | 280 | 230 mm | 280 MM | 230 MM | 280 MM | 230 MM iﬁ\g
MM | MM
Constuamii 1eHb — 90-100% ocBiTiIeHHS
1 7 4 25 15 | 0,0331 | 0,0229 | 0,1786 | 0,1071 | 0,8214 | 0,8929
8 14 11 25 | 20 | 0,0331 | 0,0305 | 0,1786 | 0,1429 | 0,8214 | 0,8571
15 | 21 18 35 | 20 | 0,0464 | 0,0305 | 0,2500 | 0,1429 | 0,7500 | 0,8571
22 | 28 25 35 35 | 0,0464 | 0,0534 | 0,2500 | 0,2500 | 0,7500 | 0,7500
29 | 35 32 40 | 35 | 0,0530 | 0,0534 | 0,2857 | 0,2500 | 0,7143 | 0,7500
36 | 42 39 35 35 | 0,0464 | 0,0534 | 0,2500 | 0,2500 | 0,7500 | 0,7500
43 | 49 46 45 | 40 | 0,0596 | 0,0611 | 0,3214 | 0,2857 | 0,6786 | 0,7143
50 | 56 53 40 | 40 | 0,0530 | 0,0611 | 0,2857 | 0,2857 | 0,7143 | 0,7143
57 | 63 60 140 45 | 45 | 0,0596 | 0,0687 | 0,3214 | 0,3214 | 0,6786 | 0,6786
64 | 70 67 45 | 40 | 0,0596 | 0,0611 | 0,3214 | 0,2857 | 0,6786 | 0,7143
71 | 77 74 45 | 45 | 0,0596 | 0,0687 | 0,3214 | 0,3214 | 0,6786 | 0,6786
78 | 84 81 50 | 50 | 0,0662 | 0,0763 | 0,3571 | 0,3571 | 0,6429 | 0,6429
85 | 91 88 55 55 | 0,0728 | 0,0840 | 0,3929 | 0,3929 | 0,6071 | 0,6071
92 | 98 95 60 | 40 | 0,0795 | 0,0611 | 0,4286 | 0,2857 | 0,5714 | 0,7143
99 | 105 102 60 | 55 | 0,0795 | 0,0840 | 0,4286 | 0,3929 | 0,5714 | 0,6071
106 | 112 109 55 | 40 | 0,0728 | 0,0611 | 0,3929 | 0,2857 | 0,6071 | 0,7143
113 | 120 116,5 60 | 45 | 0,0795 | 0,0687 | 0,4286 | 0,3214 | 0,5714 | 0,6786
> 755 | 655 | 1,0000 | 1,0000
MareMaTHYHE O9iKYBaHHS 254,1071 195,1786
Hucnepcis 120,2422 122,8374
CepenHbOKBAIPATHYHE BIAXHICHHS 10,9655 11,0832
KoediwienT Bapiarii 25% 30%

Tabmumg 3.12 — Pe3ynbratu aHaimizy 34MTYBaHHS MapKepiB, PO3MIIIEHUX Ha

Bijictadl 130 cM (Mpu HAABHOCTI 3aXUCHOTO CKIIIHOTO €JIEMEHTY)

KinbkicTh Yacrictb o . MmoBipHicTh
. HmoBipHICTH . ..
BiJIMOB B HACTaHHS] . 0e3BIAMOBHOT
. . . . MOSIBU BiIMOBH
I'pannui o iHTepBaJi BiZIMOBH pobotu
{HTeDBAL Cepenne Kinekicts 230 | 280
(pH) y HAITPAIFOBaHHS | JTOCIIKCHB ~ o 230 x 280 x 230 x 280 x 230 x | 280 x
A 230 230 | 280
230 | 280 | 230 mm | 280 MM 280 mm
MM MM MM
MM | MM
IMoxmypwuit nenb — 10-20% ocBiTICHHS
1 7 4 15 | 20 | 0,0234 | 0,0308 | 0,1071 | 0,1429 | 0,8929 | 0,8571
8 14 11 20 | 25 | 0,0313 | 0,0385 | 0,1429 | 0,1786 | 0,8571 | 0,8214
15 | 21 18 25 15 | 0,0391 | 0,0231 | 0,1786 | 0,1071 | 0,8214 | 0,8929
22 | 28 25 25 | 30 | 0,0391 | 0,0462 | 0,1786 | 0,2143 | 0,8214 | 0,7857
29 | 35 32 35 | 30 | 0,0547 | 0,0462 | 0,2500 | 0,2143 | 0,7500 | 0,7857
36 | 42 39 35 | 35 | 0,0547 | 0,0538 | 0,2500 | 0,2500 | 0,7500 | 0,7500
43 | 49 46 35 | 35 | 0,0547 | 0,0538 | 0,2500 | 0,2500 | 0,7500 | 0,7500
50 | 56 53 140 40 | 25 | 0,0625 | 0,0385 | 0,2857 | 0,1786 | 0,7143 | 0,8214
57 | 63 60 35 | 35 | 0,0547 | 0,0538 | 0,2500 | 0,2500 | 0,7500 | 0,7500
64 | 70 67 40 | 40 | 0,0625 | 0,0615 | 0,2857 | 0,2857 | 0,7143 | 0,7143
71 | 77 74 40 | 40 | 0,0625 | 0,0615 | 0,2857 | 0,2857 | 0,7143 | 0,7143
78 | 84 81 40 | 40 | 0,0625 | 0,0615 | 0,2857 | 0,2857 | 0,7143 | 0,7143
85 | 91 88 45 | 55 | 0,0703 | 0,0846 | 0,3214 | 0,3929 | 0,6786 | 0,6071
92 | 98 95 50 | 55 | 0,0781 | 0,0846 | 0,3571 | 0,3929 | 0,6429 | 0,6071
99 | 105 102 50 | 60 | 0,0781 | 0,0923 | 0,3571 | 0,4286 | 0,6429 | 0,5714
106 | 112 109 55 | 55 | 0,0859 | 0,0846 | 0,3929 | 0,3929 | 0,6071 | 0,6071
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Kinens Tabauim 3.12

Kinbkicts YacricTb o . VmoBipHicTh
BIIMOB B HACTaHHI HMOBIPHICT}’ 0€e3BIIMOBHOT
I'panmmi . IHTEpBaJ BiAMOBH TOABH BIAMOBH poboTH
iHTEepBAITY Cepeme KIHI.’KICTL 230 | 280
() HaIpAaLIOBaHHA | JOCIIIKCHb ¥ y 230 x 280 x 230 x 280 x 230 % 280 %
230 | 280 230 280 230 280 230 280
IV MM MM MM MM MM MM
113 | 120 116,5 140 55 55 | 0,0859 | 0,0846 | 0,3929 | 0,3929 | 0,6071 | 0,6071
> 640 | 650 | 1,0000 | 1,0000
MaremaTH4HE OYiKYBaHHS 187,5000 198,9286
Jucnepcist 126,8166 176,2976
CepeTHbOKBAAPATUIHE BIIXMIICHHS 11,2613 13,2777
KoedimieHnT Bapiamii 31% 36%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 45 15 | 0,0492 | 0,0273 | 0,3214 | 0,1071 | 0,6786 | 0,8929
8 14 11 40 15 | 0,0437 | 0,0273 | 0,2857 | 0,1071 | 0,7143 | 0,8929
15 | 21 18 45 20 | 0,0492 | 0,0364 | 0,3214 | 0,1429 | 0,6786 | 0,8571
22 | 28 25 45 35 | 0,0492 | 0,0636 | 0,3214 | 0,2500 | 0,6786 | 0,7500
29 | 35 32 45 35 | 0,0492 | 0,0636 | 0,3214 | 0,2500 | 0,6786 | 0,7500
36 | 42 39 45 30 | 0,0492 | 0,0545 | 0,3214 | 0,2143 | 0,6786 | 0,7857
43 | 49 46 45 35 | 0,0492 | 0,0636 | 0,3214 | 0,2500 | 0,6786 | 0,7500
50 | 56 53 45 25 | 0,0492 | 0,0455 | 0,3214 | 0,1786 | 0,6786 | 0,8214
57 | 63 60 140 50 25 | 0,0546 | 0,0455 | 0,3571 | 0,1786 | 0,6429 | 0,8214
64 | 70 67 60 35 | 0,0656 | 0,0636 | 0,4286 | 0,2500 | 0,5714 | 0,7500
71 77 74 60 40 | 0,0656 | 0,0727 | 0,4286 | 0,2857 | 0,5714 | 0,7143
78 | 84 81 60 40 | 0,0656 | 0,0727 | 0,4286 | 0,2857 | 0,5714 | 0,7143
85 91 88 65 40 | 0,0710 | 0,0727 | 0,4643 | 0,2857 | 0,5357 | 0,7143
92 | 98 95 65 40 | 0,0710 | 0,0727 | 0,4643 | 0,2857 | 0,5357 | 0,7143
99 | 105 102 60 40 | 0,0656 | 0,0727 | 0,4286 | 0,2857 | 0,5714 | 0,7143
106 | 112 109 70 40 | 0,0765 | 0,0727 | 0,5000 | 0,2857 | 0,5000 | 0,7143
113 | 120 116,5 70 40 | 0,0765 | 0,0727 | 0,5000 | 0,2857 | 0,5000 | 0,7143
> 915 | 550 | 1,0000 | 1,0000
MaremMaTHYHE OYiKYBaHHS 363,7500 136,4286
Jucnepcist 98,6159 76,8166
CepeTHbOKBAAPATUIHE BIIXMIICHHS 9,9306 8,7645
KoedimieHnT Bapiamii 19% 28%
Constunnii gedb — 90-100% ocBiTIEHHS
1 7 4 95 25 0,0519 | 0,0373 | 0,6786 | 0,1786 | 0,3214 | 0,8214
8 14 11 95 25 0,0519 | 0,0373 | 0,6786 | 0,1786 | 0,3214 | 0,8214
15 | 21 18 100 | 25 0,0546 | 0,0373 | 0,7143 | 0,1786 | 0,2857 | 0,8214
22 | 28 25 105 | 35 0,0574 | 0,0522 | 0,7500 | 0,2500 | 0,2500 | 0,7500
29 | 35 32 100 | 35 0,0546 | 0,0522 | 0,7143 | 0,2500 | 0,2857 | 0,7500
36 | 42 39 105 | 40 0,0574 | 0,0597 | 0,7500 | 0,2857 | 0,2500 | 0,7143
43 | 49 46 105 | 40 0,0574 | 0,0597 | 0,7500 | 0,2857 | 0,2500 | 0,7143
50 | 56 53 105 | 40 0,0574 | 0,0597 | 0,7500 | 0,2857 | 0,2500 | 0,7143
57 | 63 60 140 105 | 40 0,0574 | 0,0597 | 0,7500 | 0,2857 | 0,2500 | 0,7143
64 | 70 67 105 | 40 0,0574 | 0,0597 | 0,7500 | 0,2857 | 0,2500 | 0,7143
71 77 74 105 | 40 0,0574 | 0,0597 | 0,7500 | 0,2857 | 0,2500 | 0,7143
78 | 84 81 105 | 40 0,0574 | 0,0597 | 0,7500 | 0,2857 | 0,2500 | 0,7143
85 91 88 105 | 45 0,0574 | 0,0672 | 0,7500 | 0,3214 | 0,2500 | 0,6786
92 | 98 95 105 | 50 0,0574 | 0,0746 | 0,7500 | 0,3571 | 0,2500 | 0,6429
99 | 105 102 130 | 50 0,0710 | 0,0746 | 0,9286 | 0,3571 | 0,0714 | 0,6429
106 | 112 109 130 | 50 0,0710 | 0,0746 | 0,9286 | 0,3571 | 0,0714 | 0,6429
113 | 120 116,5 130 | 50 0,0710 | 0,0746 | 0,9286 | 0,3571 | 0,0714 | 0,6429
> 1830 | 670 1,0000 1,0000
MaremMaTHYHE OYiKYBaHHS 1421,4286 196,7857
Jucnepcist 117,9931 67,3010
CepeTHbOKBAAPATUIHE BIIXMIICHHS 10,8625 8,2037
KoedimieHnT Bapiamii 10% 21%
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ITosicHeHHs 10 pUCYHKY 3.5:

a — TIOXMYpHH JIeHb; 0 — TOMipHA XMapHICTh; B — COHSIYHUH JICHB;
D — KUIBKICTh B1AMOB i Mapkepy po3mipoM 80 X 80 MM mpu BIACYTHOCTI

3aXHCHOTO CJIEMEHTY; — KUIBKICTh BiAMOB 11l Mapkepy po3mipom 130 x 140 mm
MIPU BIJICYTHOCTI 3aXMCHOTO €JIEMEHTY; B xinekics B1JIMOB JIJI1 MapKEPY PO3MipOM
80 x 80 MM IpHu HAsIBHOCTI 3aXMCHOTO €JIEMEHTY; = — KUIbKICTh BIIMOB JUIsl MapKeEpPy
po3mipom 130 % 130 MM mpu HASIBHOCTI 3aXHCHOTO €JIEMEHTY;

= — WUMOBIPHICTh TOSIBU BIIMOB JjIsi Mapkepy po3mipom 80 x 80 wmm mpu
BIJICYTHOCTI 3aXHUCHOTO €JIEMEHTY; mmmm — WMOBIPHICTH HOSIBU BIAMOB JJII MapKepy
po3Mmipom 130 x 130 MM mpH BIICYTHOCTI 3aXUCHOTO €IIEMEHTY; mm = — HMOBIPHICTb
MOSIBM BIAMOB i Mapkepy posmipom 80 x 80 MM MNpu HasSBHOCTI 3aXHCHOTO
€JIEMEHTY; wm= — UMOBIPHICTh MOSBH BIAMOB AJig Mapkepy po3mipoM 130 x 130 mm

IIPY HASIBHOCT1 3aXMCHOTO €JIEMEHTY

OuiHoYY OTpUMAaHl pe3ydbTaTH Ta MOPIBHIOIOYM iX 3 BIAMOBIIHUMU IS
3pa3kKiB, M0 HAAPYyKOBaHI MUGPOBUM criocodom apyky (auB. puc. 3.3-3.4) MoxHa
3pO0OUTH BUCHOBOK, 110 3pa3KH, 110 HAJIPyKOBaH1 0()CETHUM CIIOCOOOM, MaJiid 3HAYHO
MEHIINI TEepPMiH eKCIUTyaTallii — BHCOKI MOKa3HUKHA O€3BiIMOBHOCTI (AMOBipHICTH
MOSIBH BIJIMOB Ta iX KIJIBKICTh) CIIOCTEPITAIUCS MPOTATOM MICAILSI K JJIS 3pa3KiB i
3aXHMCHUM €JIEMEHTOM, TaK 1 0€3 HhOTO MpHU CKaHyBaHHI 3 BiacTani 50 cm y po3mipi 130
MM. MeHIn 3pa3ku Malld 3HAYHO HIMK4l MOKAa3HUKH O0€3BiAMOBHOCTI (MMOBIPHICTH
NOSIBU BIJIMOB TOYATKOBO IepeBHIyBaja 3HaueHHd y 0,25 Ta KIUIBKICTh BIJIMOB
NepeBulllyBajia BCTaHOBIEHE 3HaueHHa y 30-35 BiAMOB Ha KOXHI 7 JHIB

JOCJTIJDKCHHS ).



VIMOBIpHICTB 11051BU BIIMOBH VIMOBIpHICTb MOSIBY BiAMOBH

VIMOBIpHICTb MOSIBU BiZIMOBH

Pucynok 3.6 — VIMOBIpHICTh TOSIBM BIJIMOBH ISl 3pa3KiB, 110 3YMTYBAIHCS 3
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ITosicHeHHs 10 pUCYHKY 3.6:

a — TIOXMYpHH JIeHb; 0 — TOMipHA XMapHICTh; B — COHSYHUH JICHB;
D — KUIBKICTh BiAMOB 1151 Mapkepy posmipom 230 X 230 MM npu BIACYTHOCTI

3aXHCHOTO C€JIEMEHTY; — KUIBKICTh BIAMOB 1Sl Mapkepy po3mipom 280 x 280 Mm
MIPU BIJICYTHOCTI 3aXMCHOTO €JIEMEHTY; B xinekics B1JIMOB JIJI1 MapKEPY PO3MipOM
230 x 230 MM NpuU HAIBHOCTI 3aXHCHOT'O E€JIEMEHTY; — KUIBKICTh BIAMOB JUIA
Mapkepy po3mipom 280 x 280 MM mpu HASIBHOCTI 3aXHCHOTO €JIEMEHTY;

= — WMOBIPHICTh TIOSIBU BIIMOB JJIsI Mapkepy posmipom 230 x 230 MM mpu
BIZICYTHOCTI 3aXHCHOT'O €JIEMCHTY ) s — HUMOBIPHICTb ITOSIBH BIIMOB JIJISI MAPKEPY PO3MIPOM
280 % 280 MM MpH BIICYTHOCTI 3aXUCHOTO €JIEMEHTY; mm = — HUMOBIPHICTbH MOSIBU BIIMOB JJIs1
Mapkepy po3mipoM 230 x 230 MM IIpU HASIBHOCTI 3aXHUCHOT'O €JICMEHTY; mm = — HMOBIPHICTB

NOSIBU BIAMOB 7151 Mapkepy po3mipoM 280 x 280 MM Ipy HAsIBHOCTI 3aXUCHOT'O €JIEMEHTY

[Ilo crocyeTbes 3pa3kiB IpW ckaHyBaHHI 3 Biactani 130 cMm, TO 3pa3ku He
BTpayaiy CBOI MOKA3HUKHU OE€3BIAMOBHOCTI MPOTITOM MICALS Ta Y MEHIIOMY PO3Mipi
MaJIi HeIOCTaTHIN PiBEHb MPHU CEPETHHOMY Ta BUCOKOMY PiBHI OCBITJICHOCTI.

3 bOr0 BCHOT0 MOKHA 3pOOUTH HACTYITHI BUCHOBKHU:

— mpu Apyui oceTHUM crmocoOoM APYKy Mpu CKaHyBaHHI 3 Biactani 50 cMm

palioHaJIbHO BUKOPUCTOBYBATH MapKepH po3mipom 130 MM; mpH CKaHyBaHHI
3 Biacrani 130 cM — po3mipom 280 mwm;

— 3pa3KH, BIAIPYKOBaH1 0)CETHUM CIIOCOOOM JIPYKY, CIIiJ] BAKOPUCTOBYBATH JIJIs
OPOAYKIli, TEPMIH €KCIUTyaTallii $KOi CKJagae 10 OJHOro Micsmsd. Y
NOAAJIBIIIOMY YMOBH €KCILTyaTallii (OCBITIEHICTb, TOT0JIHI YMOBH, BOJIOTICTD)
3HAYHO BIUIMBAIOTh Ha IUIONIMHHICTH MaTepialy Ta XapaKTepUCTUKH

B1IOUTKIB, 110 IPU3BOJIUTH 10 YHEMOMKIIMBIIECHHS X BUKOPUCTAHHSI.

3.1.3. BuznaueHnHs pamioHaqbHOro po3mipy AR-MapkepiB s 61160paiB
Jist 61160paiB OyJ10 MPOTECTOBAHO 00paHi y MONEpeTHFOMY MiIPO3A1i MapKepu
B YMOBax, IO BHU3HA4YeHI y miapo3aun 2.4 3a metoamkoro 2.5. OrpuMaHi cepemHi

4acoBl 3aMipy CKaHyBaHHs MapKepiB HaBeJeH1 y Tadmui 3.13.
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Tabmuus 3.13 — Cepenni 4acoBi 3aMipyd CKaHYBaHHSI MapKepiB 3 BCTAHOBJIEHOI

MiHIMaJIbHOI BijgcTaHi (50 cMm)

Poswip MouaTkopi OTtpumaHi pe3ynpTaty (cepeaHi 3HaueHHsl), C _
Ne . . . . Coustynnii
MapKepy, MM 3aMipH, C TToxmypuit nens | IlepeMiHHA XMapHICTb JeHb
Bincranp 3untyBanasg — 130 cm
1 180 x 180 2,10 7,21 15,21 He 3untyerbes
230 x 230 1,81 5,02 5,16 7,02
Bingcrans 3untyBanus — 330 cm
3 230 x 230 2,81 6,39 6,56 He 3untyetbes
4 | 280 %280 2,34 5,02 7,05 7,99

O1iHIO0YM OTPUMaH1 4aCoB1 3aMipy MOKHA 3pOOUTH BUCHOBOK, 110 TIPY MEHIIIN
BijicTaHi ckanyBaHHs (130 cm) GiabI cTabuIBHUM € Mapkep po3mipom 230 x 230 — BiH
3YUTYETHCS IPUCTPOEM 32 BCIX YMOB 3a BCTAHOBJICHMH y migpo3aum 2.4 dac, mporte
Ipu OUTBIIINA BiJICTaH1 CTBOPIOETHCS OIbIIE TIEPEITKO/I PU CKaHYBaHH1 MapKepy 1 Ipu
BeJMKOoMy piBHI ocBiTiieHOCTI (10 10000 JrOKCiB) 3UMTYBaHHS KaMepow Mapkepa
CTaJI0O HEMOXXJIMBHM Yepe3 CKIATHICTh (OKyCyBaHHS Ha HBOMY, a TOMY OUIBII
JIOTIYHHUM BapiaHTOM JI0 BUKOPUCTAHHS MIPU TaKKX YMOBax € po3Mip 280 x 280 mm.

AHam3 OTpUMaHHWX pe3yJbTaTiB 3a OIMCAHOK METOAUKOIW Yy Tiapo3maim 2.8
HaBeneHn y Tabmuisax 3.14-3.15. [l anami3y Ta OliHIOBaHHS PE3YJIbTaTiB €KCIIEPUMEHTY

OyJ0 moOyaoBaHo rpadivyHi 3aJI€KHOCTI, 110 HAaBEICHI Ha PUCYHKY 3.7-3.8.

Tabmums 3.14 — Pe3synbratu aHaimizy 34MTYBaHHS MapKepiB, PO3MIIIEHUX Ha

Biacradi 130 cm

Kinbkicth . < - ﬁMOBipHiCTb
. Yacricte HacTaHHs |VIMOBIpHICTH MOSIBH . ..
. BIZIMOB B . . 0€e3B1IMOBHOT
I'panwui . . . BiZIMOBH BiZIMOBH
immeppany Cepenne Kinpkicth IHTEpBaJTi pobotu
(uu) | MATPAUIOBAHILL | AOCHDICHD lfgox 2232(; 180 % | 230x | 180x | 230x | 180x | 230x
180 MM | 230 mm | 180 MM | 230 MM | 180 MM | 230 mm
MM | MM
oxmypwii gews — 10-20% ocBiTIeHHS
1 7 4 140 25 15 | 0,0407 | 0,0349 | 0,1786 | 0,1071 | 0,8214 | 0,8929
8 14 11 25 10 | 0,0407 | 0,0233 | 0,1786 | 0,0714 | 0,8214 | 0,9286
15 | 21 18 20 10 | 0,0325 | 0,0233 | 0,1429 | 0,0714 | 0,8571 | 0,9286
22 | 28 25 35 15 | 0,0569 | 0,0349 | 0,2500 | 0,1071 | 0,7500 | 0,8929
29 | 35 32 35 | 20 | 0,0569 | 0,0465 | 0,2500 | 0,1429 | 0,7500 | 0,8571
36 | 42 39 30 | 25 | 0,0488 | 0,0581 | 0,2143 | 0,1786 | 0,7857 | 0,8214
43 | 49 46 35 | 20 | 0,0569 | 0,0465 | 0,2500 | 0,1429 | 0,7500 | 0,8571
50 | 56 53 40 | 20 | 0,0650 | 0,0465 | 0,2857 | 0,1429 | 0,7143 | 0,8571
57 | 63 60 40 | 20 | 0,0650 | 0,0465 | 0,2857 | 0,1429 | 0,7143 | 0,8571
64 | 70 67 45 | 30 | 0,0732 | 0,0698 | 0,3214 | 0,2143 | 0,6786 | 0,7857
71 | 77 74 45 | 30 | 0,0732 | 0,0698 | 0,3214 | 0,2143 | 0,6786 | 0,7857
78 | 84 81 45 | 35 | 0,0732 | 0,0814 | 0,3214 | 0,2500 | 0,6786 | 0,7500
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KinpkicTs . < .. ﬁMOBipHiCTL
. YacricTh HaCTaHHS HmoBipHICTH . ..
I'pannmi .. .BIHMOB B BIIMOBH MOSIBY BIIIMOBH Ge3BiAMOBHO
P— Cepenne KIJH:_.I(ICTB IHTEpBal pobotu
(1) HanpaioBaHHs | JociipkeHb 180 x| 230 x 180 x 230 x 180 x 230 x 180 x 230 x
180 ) 230 180 mm | 230 MM | 180 mMm | 230 Mm | 180 mMm | 230 MM
MM | MM
[Moxmypwii geHb — 10-20% ocBiTieHHs
85 | 91 88 40 35 0,0650 | 0,0814 | 0,2857 | 0,2500 | 0,7143 | 0,7500
92 | 98 95 40 35 0,0650 | 0,0814 | 0,2857 | 0,2500 | 0,7143 | 0,7500
99 | 105 102 140 35 30 0,0569 | 0,0698 | 0,2500 | 0,2143 | 0,7500 | 0,7857
106 | 112 109 40 40 0,0650 | 0,0930 | 0,2857 | 0,2857 | 0,7143 | 0,7143
113 | 120 116.,5 40 40 0,0650 | 0,0930 | 0,2857 | 0,2857 | 0,7143 | 0,7143
> 615 | 430 | 1,0000 | 1,0000
MaTeMaTHIHE O9iKyBaHHS 165,1786 88,9286
Hucnepcis 51,5571 92,5606
CepeHbOKBaIpATUYHE BiTXHICHHS 7,1803 9,6208
KoedimienT Bapiarmii 20% 39%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 34 25 0,0463 | 0,0459 | 0,2429 | 0,1786 | 0,7571 | 0,8214
8 14 11 29 20 0,0395 | 0,0367 | 0,2071 | 0,1429 | 0,7929 | 0,8571
15 | 21 18 34 25 0,0463 | 0,0459 | 0,2429 | 0,1786 | 0,7571 | 0,8214
22 | 28 25 44 20 0,0599 | 0,0367 | 0,3143 | 0,1429 | 0,6857 | 0,8571
29 | 35 32 44 20 0,0599 | 0,0367 | 0,3143 | 0,1429 | 0,6857 | 0,8571
36 | 42 39 39 35 0,0531 | 0,0642 | 0,2786 | 0,2500 | 0,7214 | 0,7500
43 | 49 46 38 30 0,0517 | 0,0550 | 0,2714 | 0,2143 | 0,7286 | 0,7857
50 | 56 53 41 20 0,0558 | 0,0367 | 0,2929 | 0,1429 | 0,7071 | 0,8571
57 | 63 60 140 51 30 0,0694 | 0,0550 | 0,3643 | 0,2143 | 0,6357 | 0,7857
64 | 70 67 51 30 0,0694 | 0,0550 | 0,3643 | 0,2143 | 0,6357 | 0,7857
71 77 74 51 30 0,0694 | 0,0550 | 0,3643 | 0,2143 | 0,6357 | 0,7857
78 | 84 81 51 40 0,0694 | 0,0734 | 0,3643 | 0,2857 | 0,6357 | 0,7143
85 | 91 88 46 40 0,0626 | 0,0734 | 0,3286 | 0,2857 | 0,6714 | 0,7143
92 | 98 95 46 50 0,0626 | 0,0917 | 0,3286 | 0,3571 | 0,6714 | 0,6429
99 | 105 102 45 45 0,0612 | 0,0826 | 0,3214 | 0,3214 | 0,6786 | 0,6786
106 | 112 109 45 45 0,0612 | 0,0826 | 0,3214 | 0,3214 | 0,6786 | 0,6786
113 | 120 116,5 46 40 0,0626 | 0,0734 | 0,3286 | 0,2857 | 0,6714 | 0,7143
> 735 | 545 1,0000 | 1,0000
MareMaTHYHE OYiKYBaHHS 231,9500 135,8929
Hucnepcis 40,8858 91,3495
CepeHbOKBaIpATUYHE BITXHICHHS 6,3942 9,5577
KoedimienT Bapiarmii 15% 31%
Constuanii nenb — 90-100% ocBiTIIeHHS
1 7 4 93 35 | 0,0531 | 0,0543 | 0,6643 | 0,2500 | 0,3357 | 0,7500
8 14 11 93 30 | 0,0531 | 0,0465 | 0,6643 | 0,2143 | 0,3357 | 0,7857
15 | 21 18 108 35 | 0,0617 | 0,0543 | 0,7714 | 0,2500 | 0,2286 | 0,7500
22 | 28 25 103 30 | 0,0589 | 0,0465 | 0,7357 | 0,2143 | 0,2643 | 0,7857
29 | 35 32 108 25 | 0,0617 | 0,0388 | 0,7714 | 0,1786 | 0,2286 | 0,8214
36 | 42 39 108 30 | 0,0617 | 0,0465 | 0,7714 | 0,2143 | 0,2286 | 0,7857
43 | 49 46 107 30 | 0,0611 | 0,0465 | 0,7643 | 0,2143 | 0,2357 | 0,7857
50 | 56 53 110 35 | 0,0629 | 0,0543 | 0,7857 | 0,2500 | 0,2143 | 0,7500
57 | 63 60 140 105 40 | 0,0600 | 0,0620 | 0,7500 | 0,2857 | 0,2500 | 0,7143
64 | 70 67 90 40 | 0,0514 | 0,0620 | 0,6429 | 0,2857 | 0,3571 | 0,7143
71 77 74 100 | 40 | 0,0571 | 0,0620 | 0,7143 | 0,2857 | 0,2857 | 0,7143
78 | 84 81 100 | 40 | 0,0571 | 0,0620 | 0,7143 | 0,2857 | 0,2857 | 0,7143
85 | 91 88 100 | 40 | 0,0571 | 0,0620 | 0,7143 | 0,2857 | 0,2857 | 0,7143
92 | 98 95 100 | 45 | 0,0571 | 0,0698 | 0,7143 | 0,3214 | 0,2857 | 0,6786
99 | 105 102 105 50 | 0,0600 | 0,0775 | 0,7500 | 0,3571 | 0,2500 | 0,6429
106 | 112 109 110 50 | 0,0629 | 0,0775 | 0,7857 | 0,3571 | 0,2143 | 0,6429
113 | 120 116.,5 110 50 | 0,0629 | 0,0775 | 0,7857 | 0,3571 | 0,2143 | 0,6429
> 1750 | 645 | 1,0000 | 1,0000
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Kinbkicts YacricTb o o MMoBipHicTh
. HMmoBipHiCcTH . B
BiJIMOB B HACTaHHS . 0e3Bi1IMOBHOI
. . . . MOSIBU BiIMOBHU
I'panumi L iHTepBaTi BiJIMOBH pobotu
isrepBaty Cepenne Kinekicts 130 | 230
HaIpaIfoBaHHs | JOCIiKEHb 180 x 180 x 180 x | 230 x
() L X g0 | 239 g | 29 | 1ge | 230
180 | 230 230 mm 230 MM
MM MM MM MM
MM | MM
Constunamii 1eHb — 90-100% ocBiTiieHHs
MaremaTH4HE OYiKYBaHHS 1291,4143 181,6071
Hucnepcis 38,2907 56,0554
CepenHpOKBaIpaTUYHE BiIXUICHHS 6,1879 7,4870
Koediwient Bapiarii 6% 20%

Tabmuus 3.15 — Pesynbratu aHamizy 34MTyBaHHS

Biacrtani 330 cm

MapKepiB, PO3MIIICHUX Ha

KinbkicTh . oL MmoBipHicTh
. Yacricte HacTaHHsI| VIMOBIpHICTh . B
I'panwmi .. B1AMOB B BigMOBH [IOSIBU BIAMOBH GessimMoBHof
iHTepBay Cepenne Km].,mcn) 1HTEpBaJi poboTu
(ua) | MAUPALUOBATIA | AOCILLREHE 223;)(; 2§§OX 230 | 280x | 230x | 280x | 230x | 280 x
230 mm | 280 MM | 230 MM | 280 mm | 230 mm | 280 MM
MM | MM
IMoxmypwuit nenp — 10-20% ocBiTICHHS
1 7 4 35 30 | 0,0464 | 0,0588 | 0,2500 | 0,2143 | 0,7500 | 0,7857
8 14 11 35 20 | 0,0464 | 0,0392 | 0,2500 | 0,1429 | 0,7500 | 0,8571
15 | 21 18 35 20 | 0,0464 | 0,0392 | 0,2500 | 0,1429 | 0,7500 | 0,8571
22 | 28 25 40 20 | 0,0530 | 0,0392 | 0,2857 | 0,1429 | 0,7143 | 0,8571
29 | 35 32 40 20 | 0,0530 | 0,0392 | 0,2857 | 0,1429 | 0,7143 | 0,8571
36 | 42 39 45 20 | 0,0596 | 0,0392 | 0,3214 | 0,1429 | 0,6786 | 0,8571
43 | 49 46 45 20 | 0,0596 | 0,0392 | 0,3214 | 0,1429 | 0,6786 | 0,8571
50 | 56 53 40 25 | 0,0530 | 0,0490 | 0,2857 | 0,1786 | 0,7143 | 0,8214
57 | 63 60 140 50 20 | 0,0662 | 0,0392 | 0,3571 | 0,1429 | 0,6429 | 0,8571
64 | 70 67 50 30 | 0,0662 | 0,0588 | 0,3571 | 0,2143 | 0,6429 | 0,7857
71 | 77 74 50 25 | 0,0662 | 0,0490 | 0,3571 | 0,1786 | 0,6429 | 0,8214
78 | 84 81 55 35 10,0728 | 0,0686 | 0,3929 | 0,2500 | 0,6071 | 0,7500
85 | 91 88 40 35 10,0530 | 0,0686 | 0,2857 | 0,2500 | 0,7143 | 0,7500
92 | 98 95 45 40 | 0,0596 | 0,0784 | 0,3214 | 0,2857 | 0,6786 | 0,7143
99 | 105 102 50 50 | 0,0662 | 0,0980 | 0,3571 | 0,3571 | 0,6429 | 0,6429
106 | 112 109 50 50 | 0,0662 | 0,0980 | 0,3571 | 0,3571 | 0,6429 | 0,6429
113 | 120 116,5 50 50 | 0,0662 | 0,0980 | 0,3571 | 0,3571 | 0,6429 | 0,6429
> 755 | 510 | 1,0000 | 1,0000
MateMaTH4He O9iKyBaHHS 244,1071 124,2857
Jucnepcis 37,8893 123,5294
CepelHbOKBaIPATUYHE BIAXMICHHS 6,1554 11,1144
Koediuient Bapiawii 14% 38%
Iepeminna xmapHicth — 50-60% OCBITICHHS
1 7 4 25 25 | 0,0318 | 0,0352 | 0,1786 | 0,1786 | 0,8214 | 0,8214
8 14 11 30 25 | 0,0382 | 0,0352 | 0,2143 | 0,1786 | 0,7857 | 0,8214
15 | 21 18 30 25 | 0,0382 | 0,0352 | 0,2143 | 0,1786 | 0,7857 | 0,8214
22 | 28 25 35 35 10,0446 | 0,0493 | 0,2500 | 0,2500 | 0,7500 | 0,7500
29 | 35 32 35 35 10,0446 | 0,0493 | 0,2500 | 0,2500 | 0,7500 | 0,7500
36 | 42 39 140 40 30 | 0,0510 | 0,0423 | 0,2857 | 0,2143 | 0,7143 | 0,7857
43 | 49 46 45 40 | 0,0573 | 0,0563 | 0,3214 | 0,2857 | 0,6786 | 0,7143
50 | 56 53 40 40 | 0,0510 | 0,0563 | 0,2857 | 0,2857 | 0,7143 | 0,7143
57 | 63 60 40 40 | 0,0510 | 0,0563 | 0,2857 | 0,2857 | 0,7143 | 0,7143
64 | 70 67 50 45 | 0,0637 | 0,0634 | 0,3571 | 0,3214 | 0,6429 | 0,6786
71 | 77 74 50 45 10,0637 | 0,0634 | 0,3571 | 0,3214 | 0,6429 | 0,6786
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Kinpkicth . . .. ﬁMOBipHiCTB
. Yacrictb HacTaHHsi| MMOBIpHICTH . ..
I'pannmi .. .BIHMOB B BIZIMOBH IIOSIBH BIIIMOBH Ge3BiaAMOBHO
isrepBany Cepenne KIJII?KICTL IHTepBaJl poboTHu
HamnpalfoBaHHs | JOCHiKEHb 230 x| 280 x
(mH) 230 | 230 230 x 280 x 230 x 280 x 230 x 280 x
230 MM | 280 mM | 230 MM | 280 Mm | 230 MM | 280 MM
MM | MM
[oxmypwit nens — 10-20% ocBiTiaeHHs
78 | 84 81 60 45 | 0,0764 | 0,0634 | 0,4286 | 0,3214 | 0,5714 | 0,6786
85 | 91 88 60 50 | 0,0764 | 0,0704 | 0,4286 | 0,3571 | 0,5714 | 0,6429
92 | 98 95 140 65 50 | 0,0828 | 0,0704 | 0,4643 | 0,3571 | 0,5357 | 0,6429
99 | 105 102 50 50 | 0,0637 | 0,0704 | 0,3571 | 0,3571 | 0,6429 | 0,6429
106 | 112 109 65 65 | 0,0828 | 0,0915 | 0,4643 | 0,4643 | 0,5357 | 0,5357
113 ] 120 116,5 65 65 | 0,0828 | 0,0915 | 0,4643 | 0,4643 | 0,5357 | 0,5357
> 785 | 710 | 1,0000 | 1,0000
MaTeMaTHYHE O9iKYBaHHS 279,1071 228,9286
Jucnepcist 166,2630 141,0035
CepeIHbOKBaIPATHYHE BiAXHICHHS 12,8943 11,8745
Koediuient Bapiarii 29% 29%
Consunuii n1edb — 90-100% ocBiTineHHs
1 7 4 70 30 | 0,0541 | 0,0375 | 0,5000 | 0,2143 | 0,5000 | 0,7857
8 14 11 60 35 | 0,0463 | 0,0438 | 0,4286 | 0,2500 | 0,5714 | 0,7500
15] 21 18 70 35 | 0,0541 | 0,0438 | 0,5000 | 0,2500 | 0,5000 | 0,7500
22| 28 25 75 35 | 0,0579 | 0,0438 | 0,5357 | 0,2500 | 0,4643 | 0,7500
29| 35 32 75 35 | 0,0579 | 0,0438 | 0,5357 | 0,2500 | 0,4643 | 0,7500
36| 42 39 75 45 1 0,0579 | 0,0563 | 0,5357 | 0,3214 | 0,4643 | 0,6786
43| 49 46 75 45 1 0,0579 | 0,0563 | 0,5357 | 0,3214 | 0,4643 | 0,6786
50| 56 53 75 45 1 0,0579 | 0,0563 | 0,5357 | 0,3214 | 0,4643 | 0,6786
57| 63 60 140 75 45 1 0,0579 | 0,0563 | 0,5357 | 0,3214 | 0,4643 | 0,6786
64| 70 67 75 45 1 0,0579 | 0,0563 | 0,5357 | 0,3214 | 0,4643 | 0,6786
71| 77 74 80 45 | 0,0618 | 0,0563 | 0,5714 | 0,3214 | 0,4286 | 0,6786
78 | 84 81 80 45 | 0,0618 | 0,0563 | 0,5714 | 0,3214 | 0,4286 | 0,6786
85| 91 88 85 60 | 0,0656 | 0,0750 | 0,6071 | 0,4286 | 0,3929 | 0,5714
92| 98 95 85 60 | 0,0656 | 0,0750 | 0,6071 | 0,4286 | 0,3929 | 0,5714
99| 105 102 80 65 | 0,0618 | 0,0813 | 0,5714 | 0,4643 | 0,4286 | 0,5357
106| 112 109 80 65 | 0,0618 | 0,0813 | 0,5714 | 0,4643 | 0,4286 | 0,5357
113| 120 116,5 80 65 | 0,0618 | 0,0813 | 0,5714 | 0,4643 | 0,4286 | 0,5357
> 1295 | 800 | 1,0000 | 1,0000
MaTeMaTHYHE O9iKYBaHHS 708,7500 284,6429
Jucnepcist 33,9100 129,5848
CepeIHbOKBaIPATHYHE BiAXHICHHS 5,8232 11,3835
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B)
PucyHok 3.7 — MIMOBipHiCTh 1OSIBM BiIMOBHM JUIf 3pa3sKiB, 110 3YMTYBAJMCS 3
Biactani 130 cm:
a — MOXMYpHH JeHb; 0 — MOMipHA XMapHICTh; B — COHSAYHUM JICHB;
B cinexicrs BIIMOB i1 Mapkepy po3mipom 180 x 180 mm; ' — KIJTBKICTh
BIJIMOB 1Sl Mapkepy po3mipoMm 230 x 230 mm;
= — UMOBIPHICTH MOSIBU BiAMOB 17151 MapKepy po3MipoM 180 X 180 MM; mmmm —

HMOBIPHICTB TIOSIBH BIIMOB JIJ1s1 Mapkepy po3MmipoM 230 x 230 mm
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OuiHuBIIN pe3yJbTaT €KCIIEPUMEHTY JUIsl 3pa3KiB, 10 CKaHYBaJUCS 3 BiJICTaHI
130 cMm (uB. puc. 3.7) MOKHA 3pOOUTH BUCHOBOK, 1110 O1IBII pallioHaIbHUM BapiaHTOM
€ BUKOPUCTaHHS MapkepiB po3MipoM 230 X 230 MM, OCKUIBKM BOHU 3UYUTYBAJIUCS IIPH
BCIX YMOBax OCBITJIEHOCTI MPOTSTOM BCHOTO BCTAHOBJICHOTO TEPMIHY €KCILTyaTarlii
o1100pAiB (110 3 MicsIIB), 30epirarouu MpHU 1IbOMY BUCOKI MOKa3HUKW 0€3B1IMOBHOCTI
(MMOBIpHICTh MOSIBU BIJIMOB HE IE€pEBHILyBaja BCTaHOBJIEHE 3HaueHHA y 0,25 Ta
KUIBKICTh BIIMOB Ha KOH1 7 JIHIB JOCIIPKeHHs OyJia B Mexkax 20-25 B cepetHbOMY).

3pa3ku MeHIoro po3mipy (180 x 180 mm) 30epiraiu CBOi BUCOKI €KCILTyaTalliiHi
XapaKTEPUCTHUKY JIHIIIE MPOTsroM 1-1,5 micsi, a B oAambIIoMy HE CKaHyBaJIucs ado
CKaHYBaJIKCS 3 BEIMKUMU 4YacoBUMHU 3aTpatamu (12-15 ¢), 1110 CBIIYUTH PO 3HAYHUIMA
BILUIMB OCBITJIEHOCTI (IIpM BHCOKOMY piBHI ocBiTiieHOCTI (1o 10000 mrokciB) He
CKaHyBaJIUCsl B3araji), 0COOJMBOCTEH MOTOJHUX YMOB (BIUITMBAIM Ha IUIOLUIMHHICTD
Marepiaily Ta KpirjieHHs HOTO 10 OCHOBH, [0 CIPUYMHIOBAJIO CKPYYyBaHHS MaTepiainy
Ta CTBOPEHHS J0JIATKOBHX HEPIBHOCTEH B MEXKax MapKepy, IO MOTIpIIyBajo HOro

34UTYBAHHS).
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B)
PucyHok 3.8 — MIMOBipHiCTh 1OSIBM BiIMOBHM JUIA 3pa3sKiB, IO 3YMTYBAIMCS 3
Biactani 330 cm:
a — MOXMYpHH JeHb; 0 — MOMipHA XMapHICTh; B — COHSAYHUM JICHB;
B cinexicrs BIIMOB i1 Mapkepy po3mipom 230 x 230 mMm; | — KIJIBKICTb
BIJIMOB ISl Mapkepy po3mipoM 280 x 280 mm;
e — UMOBIPHICTH MOSIBU BiAMOB 17151 MapKepy po3MipoM 230 X 230 MM; e —

HMOBIPHICTB TIOSIBH BIIMOB JIJ1s1 Mapkepy po3MipoM 280 x 280 mm
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[IpoananizyBaBIM pe3ysIbTaTH EKCIIEPUMEHTY JJIsi MapKepiB, IO CKAHYBAJHCA 3
Bizcrani 330 cM, MO>KHA 3pOOUTH BUCHOBOK, 1110 OUTBII PalliOHAILHIM BapiaHTOM MapKepy
y JaHOMY BUTIAJIKy € Mapkep po3MipoM 280 X 280 MM, OCKUIbKH BiH 3UUTYBaBCS POTATOM
BIITTOBITHOTO TEPMIHY €KCIDTyaTallii OUT00pIiB Y BCIX YMOBAX OCBITJIEHOCTI, POTE CITi
nam’siITaTy 1po Te, 1110 Y BUMAJIKY CKaHyBaHHS 3 TAKO1 BIJICTaHI TEPMIH €KCIUTyaTallli Mae
OyTH 3HWXKEHUM 1O 2 MICSIIB — caMe€ MPOTArOM TaKOro Mepiogy MapKepu 30epiraiu
BIJITIOBITHUI PIBEHD MapaMeTpiB O€3BIIMOBHOCTI (JUB. TAPO3ALT 2.4).

OTxe, MOXHA 3pOOUTH HACTYITHUH BUCHOBOK:

— MpU CKaHyBaHHI MapkepiB 3 BifacTaHi 130 cM, paiioHaaIbHO BUKOPHUCTOBYBATH
po3mip 180 % 180 mM, SKIIO TEPMIH €KCILTyaTallli NpOoAYyKIlii CKIaAa€e OJUH MICSIb,
B1J1 OZTHOTO 710 TpboX — 230 X 230 MM;

— IpH CKaHyBaHHI MapkepiB 3 BijcTtaHi 330 cM, palioHaJIbHO BUKOPUCTOBYBATH

po3mip 280 x 280 MM, TepMiH eKCILTyaTallli OUT00p/1iB Ma€e CKJIaaTu 0 2 MICSIIIB.

3.2. BusHaueHHs pauioHaIbHOIO KOJIbOPY MapKepiB JOMOBHEHOT peaibHOCTI

OCKUIbKM YOpHHUU KOyip OyB OCHOBHMM IPH BUKOHAHHI NMEPIIOrO €Tamy (JIUB.
nigpo3ain 3.1), To Ha ApyroMmy etami OyIyTh MOCHIIKYBAaTUCh MapKepu, IO
BIJUIPYKOBaHI OCHOBHUMH KOJbOpaMH (OJAKUTHUM, TYPIYpPHUM Ta MOBTHUM), Y
po3mipax, mo OyiM BHU3HAYEHI $K pALIOHAJBHI Ha MONEPEIHbOMY e€Taml IS
BIIMOBIAHOT BificTaHl iX 3uuTyBaHHS (nuB. myHkTH 3.1.2-3.1.3). Jlnsg npoBeneHHS
JOCIIKEHHS OYyJI0 BCTAHOBJIEHO MOYaTKOBUN KOJIPHUI KOHTPACT MapKepiB 3 (hOHOM,

10 HaBeieHo y Tabumii 3.16. Komipauii KOHTpacT BU3HAYaBCs BIAMOBIIHO A0 [73-74].

Tabmurs 3.16 — [ToyaTkoBHiA KOTIPHUNA KOHTPACT

Kounipuuii koHTpacT
Ne Komip Marepian
I'JsiHNEeBUH Opakal MartoBuii opakai banepHa TkaHUHA [amip
1 Cyan 3,91 (3,91:1) 2,58 (2,58:1) 2,45 (2,45:1) 3,32 (3,32:1)
2 | Magenta 4,24 (4,24:1) 4,24 (4,24:1) 3,37.(3,37:1) 4,19 (4,19:1)
3 Yellow 1,34 (1,34:1) 1,13 (1,13:1) 1,15 (1,15:1) 1,14 (1,14:1)
4 Black 14,68 (14,68:1) 11,81 (11,81:1) 6,67 (6,67:1) 11,92 (11,92:1)
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AHami3 OTpMMaHMX TIOKa3HUKIB KOHTPACTy IIOKa3aB, M0 XapaKTEPUCTUKHU
MOBEPXHI MaTepialy BIUIMBAIM HAa KOHTPACT MapkepiB Ta (OHY, 30KpeMa TEKCTypa
3HAYHO 3HUKYBAaB MOr0, a TsHEellb — M1ICHIIIOBAB.

3.2.1. Bu3HaueHHs paiioHAIBHOTO KOJHOPY MAapKepiB MOMOBHEHOI peabHOCTI
JUISl CITIJIAWTIB Ta TUTAKaTiB

3.2.1.1. BuzHaueHHs palloHAIbHOTO KOJIbOPY MAapKePiB TOMOBHEHOI peaIbHOCTI,
10 BiAPYKOBaH1 IUPPOBUM CITIOCOOOM JIPYKY

[ToyaTkoBe AOCTIHKEHHS MPOBOJMIIOCS 32 THX € YMOB Ta B paMKaX Ti€l K
Gb13ugHOT MO, IO ¥ JUIsl BU3HAYEHHS PO3MIpiB. bysio BCTaHOBIICHO, IO 3 BiJICTaHI
50 cM 3unTyrOThCs Mapkepu y po3mipi 80 x 80 MM ta 130 X 130 MM B yCiX KOJIbOpax.

I3 BigcTani 130 cM 3uuTyBanucs Mapkepu y OJAKUTHOMY Ta MypPIypOBOMY
KOJbOp1 y po3mipax 230 x 230 mm Ta 280 x 280 MmMm. Mapkepu y >KOBTOMY KOJIbOPI,
K1 MalOTh HE3HAYHHUM KOHTPACT 3 (POHOM, HE 3UUTYBAIIUCA.

OtpuMaHi pe3ysbTaTH MOYATKOBHX 3aMIpiB KOJIPHUX XapaKTEPUCTHK 3aHECEH1 JI0

tabmm 3.17.

Tabnus 3.17 — [ToyaTkoB1 KOJTIPHI XapaKTEPUCTUKH BiIOUTKIB [9]

No JociimxyBaHuii KomipHi XapakTepUCTHKI OnrrnyHa
B €JIEMEHT L a b I'yCTHHA
. LJISTHIL Mar TJISHIL MaT LJISTHIT Mar DISHIL | MaT
I | Marepian 90,23 90,34 20,84 20,83 111 20,95 | 011 | 0.1
BinTBOpeHHS KOJIBOPIB
1 | Cyan 49,30 55,14 -40,72 -37,72 -48,83 -41,93 0,75 0,64
2 | Magenta 45,03 45,10 69,01 69,89 -6,70 -12,85 0,84 0,83
3 | Yellow 80,15 85,63 -6,45 -10,11 87,25 88,56 0,24 0,17

Pe3ynpTaT mOCHIAKEHb 3MIH KOJIPHUX KOOPAMHAT IO 3aBEPUIEHHIO JaHOTO
eTany JOCIHIDKeHHs HaBeneHud y TaOmmisax 3.18-3.22. I'padiuni mpeacTaBieHHs

pe3yibTaTiB HaBeJIeHI Ha pUcyHKax 3.9-3.12

Tabmuis 3.18 — KonipHi 3MiHM TOKa3HUKIB MaTepialy

KoutipHi XapakTepHCTHKH

Ne | Marepian L a b
mo4. | cep. KiH. | mo4. | cep. KiH. | mo4. | cep. | KiH. | Tmou. cep. | KiH.
[nsiHueBUi 90,07 | 8931 | 8854 | -141 | -1,75 | 252 | 099 | 203 | 279 | 0,60 | 1,59 | 2,92
2 |MaroBuit 90,19 | 8952 | 89,09 | -122 | -1,85 | 386 | 038 | 247 | 284 | 0,71 1,42 | 3,28

AE

—_—
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Sk MokHa T00AUMTH Ha BCIX YaCOBHUX BiApI3Kax IOCIIKEHHS HaHOUIBIIMX
KOJIIPHHUX CIIOTBOPEHB 3a3HA€E KOBTHM BIATIHOK HA BIAOUTKY, 110 CBITYUTH PO MEHIITY
CTIMKICTB came 1i€l (papOu 10 30BHIMIHIX YMOB, & CaM€ BHUIIBITAHHS KOJbOPY i A1€10
30BHIIITHIX TTOTOJTHUX YMOB (OCBITJIEHICTh, BOJIOTICTh). TOMy MOKHA 3p0OUTH BUCHOBOK,
10 BUKOPUCTOBYBATH KOJIbOPH, 110 MAIOTh KOHTPACTHICTH 3 (poHOM MeHuie 3,5 s
[JIIHLIEBOT'O MaTepiaiy Ta 2,5 Juisi MaTOBOTO € HEPalllOHAIbHUM PILLIEHHSIM.

3paszku MeHioro po3mipy — 80 X 80 MM — Majii 3HA4HI IMOKA3HUKH KOJIPHOTO
CHOTBOPEHHS! Bke Ha 15-20 JeHb BUKOPUCTAaHHS B YCIX KOJbOpax, IO CBIIYUTH HPO
MOYKJIMBICTh BUKOPHCTAHHS MapKEPIB Y TAKOMY PO3MIpI TUIBKU B KOJIbOPaX, KOHTPACTHICTh
3 (hoHOM sIKUX cKiagae Outblue 6:1. 3pa3ku Outblioro po3mipy — 130 x 130 MM — manu
CTaOUIbHI MOKAa3HUKH KOJBbOPY MPH BUKOPUCTAHHI KOJBOPIB, KOHTPACT SKUX 3 (POHOM
CTaHOBUB He MeHIe 2,5:1 (myprypoBuil Ta OJaKUTHUI) MPOTATOM JBOX MICSIIB, MPH
IILOMY MarO4M BHCOKI TTOKa3HUKK OE3BIIMOBHOCTI Ha 1€ miepiof (B cepeaHbomy 10-15
BIZIMOB Ha KO>KHI 7 JTHIB TOCTIJKEHHS). 3pa3Ku, 10 MaJId KOHTPACTHICTH 3 (poHOM 110 2: 1
(>KOBTHIA KOJTIp) OyJIM CTaOLTBHUMU TPOTITOM 1 MicCSIIS.

Jljig HeBEeNMKOi BIACTaHI 3UMTYBAHHS XapaKTepHUM OyJi0 3HAYHE MEPEBUILICHHS
MOKa3HUKA KOJIIPHOTO CIIOTBOPEHHS BCTAHOBJICHUX MEXK Y 5 OJIMHUIIb BXKE TIICIISI MiCSIIIS
eKCIUTyaTarlii, OCOOJIMBO Yy >KOBTOMY BIATIHKY. HasBHICTH 3aXHMCHOTO €JIEMEHTY
J03BOJISIE TIOJIOBXXUTH CTPOK EKCIUTyaTalli MapKepiB, 0COOJMBO MpU 3YUTYBAHHI 3
Bijictani 130 cM, OCKIJIbKYA TTOKA3HUK KOJIIPHOTO CIIOTBOPEHHS OYB OUIBIN CTAOLTHHUM
Ta OyB y 33/IaHUX MEXax (10 7 OJMHUI) MPOTITOM JIBOX MICSIIB JJIsl KOJbOPIB, LIO0
MaJIi KOHTPACTHICTh He MeHIe 2,5:1 (OnakuTHu# Ta myprnypoBuil). 3pa3ku 3 MEHIIINM

KOHTPacCTOM Maiike He BiiTBOproBayiCs 3 20 THS TOCTIKSHHS.
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Tabmuws 3.19 — Pe3ynbTaTti JOCHIIPKEHHS KOJTIPHUX 3MIH MApKEPIB 32 HASIBHOCTI 3aXMCHOI'O €JIEMEHTY IIPH iX 34MTyBaHHI 3 BljcTaHi 50 cm

Ng Kosip 3 Koumipni Xa};aKTepI/ICTI/IKI/I - AE Cepenniii ;1;(1:) :(—I:p};;)’BEBHaBaHHH Cepenst KitbKicTs BiIMOB 3a riepiost
TJISTHIL | Mar TJISTHIL | MaT TJISTHIL | Mar TJISTHIL | MaT TJISTHIL | Mar TJISTHIL | MaT
TTouartok mocaimkenss — 10-20 guis
1 Cyan 42,51 4591 -47,52 | -4991 -54,85 -55,15 5,34 6,34 4,25 5,28 20 30
2 Magenta | 38,17 35,15 62,06 63,05 -11,71 -12,20 5,98 8,98 4,45 5,99 25 25
3 Yellow 69,33 65,15 -13,2 -15,6 87,48 89,97 6,75 10,75 6,01 8,01 50 65
Cepemuna ngocmipkenas — 50-60 nHiB
5 Cyan 45,01 | 52,11 -45,55 -45,52 | -42,59 | -56,85 8,98 7,11 7,25 7,29 50 50
6 Magenta | 40,11 | 38,97 65,12 63,06 -5,05 -12,71 6,49 9,18 7,69 6,91 55 70
7 Yellow 75,10 | 68,13 -8,25 -19,2 98,75 89,48 10,06 12,74 9,19 He 3untyBaBcs 90 140
Kinenp gocnimxenns — 100-120 nuis
8 Cyan 4791 | 44,89 -49.91 -48,28 | -55,15 | -50,27 11,92 10,21 11,16 15,85 85 80
9 Magenta | 35,15 | 34,41 63,05 57,85 -12,2 -21,42 10,24 12,09 12,59 16,65 80 85
10 Yellow 65,15 | 75,64 -15,6 -20,5 89,97 78,27 17,71 21,25 17,29 He 3untyBaBcs 120 140

Tabmuis 3.20 — Pe3ynbTaTyl 1oCiIKEHHSI KOMIPHUX 3MIH MapKepiB MPH BiJICYTHOCTI 3aXUCHOTO €IEMEHTY TIPH 1X 3UMTYBaHHI 3 BiicTaHl 50 cM

KoutipHi XapakTepuCTHKH AE CepenHiii yac Ha CepenHst KUIBKICTD BiJIMOB
L a b po3Mi3HaBaHHS MapKepiB, C 3a nepioj
N9 KOﬂip TJIAHI] | Mmart TJIAHI] Mmart TJIAHI] | Mmart TJISAHIT | Mmart TJISAHI] Mmart TJISAHI] Mmart
Po3mip Mapkepy, MM
80 [ 130 ] 80 [ 130 ] 80 [ 130 ] 80 [ 130 ] 80 [ 130 [ 80 [ 130 | 80 [ 130 | 80 [ 130 [ 80 | 130 | 80 [ 130 | 80 | 130 | 80 | 130
IouaTok gocmimkenns — 10-20 nHiB
1 |Cyan 41,69 | 47,51 | 40,23 | 43,91 |-51,26|-49,52|-53,15|-51,93|-53,15|-55,85|-50,22|-54,15| 13,70 | 5,36 | 1545| 434 | 525 | 321 | 426 | 228 | 30 | 20 35 25
2 [Magenta |37,15]39,17 | 41,21 |45,15]65,13 | 60,06 | 67,09 | 65,05 | -8,25 |-10,71|-15,66|-12,20| 8,92 | 5,74 | 9,93 | 498 | 5.01 | 445 | 5.01 | 399 | 35 35 40 35
3 |Yellow 80,91 | 72,33 | 65,25 | 67,15 |-19,29|-15,20|-12,30| -15,6 | 83,16 | 88,48 | 81,20 | 89,97 | 13,50 | 7,75 | 17,11 9,75 | 826 | 5,01 | 9.15 | 4,09 | 50 | 40 | 50. 55
Cepemuna nociimkerss — 50-60 mHiB
5 |Cyan 38,69 | 46,01 | 36,23 | 55,11 |-46,26|-55,55|-46,15|-47,52|-48,15|-43,59|-40,22|-57,85| 13,99 | 598 |16,57| 6,11 | 6.15 | 525 | 622 | 529 | 50 | 40 50 35
6 |Magenta |34,15|41,12 (3721|3597 |70,13| 63,12 | 74,09 | 66,06 | -3,25 | -7,05 |-10,66(-13,71| 11,47 | 6,09 | 10,13 | 5,18 | 7.21 | 5,69 | 7.32 | 591 | 50 45 60 45
7 |Yellow 7791 79,10 | 61,25 | 78,13 |-14,29|-10,25| -5,3 | -152|73,16|99,75| 86,2 | 8748|1628 | 8,06 |1896| 874 | — | — | — | 791 | 140 | 140 | 140 60
Kinens nocmimkenas — 100-120 gais
8 |Cyan 38,69 | 45,91 | 36,23 | 50,89 |-54,26|-47,91|-57,15(-49,28|-56,15|-59,15|-54,22|-51,27| 17,50 | 10,92 | 21,68 | 10,21 | 10.00 | 9,16 | 9.15 | 6,95 | 85 80 85 80
9 |Magenta |34,15[45,15[3721 3241 62,13 |65,05| 63,09 | 58,85 |-11,25|-15,25|-19,66(-22,42| 13,65 | 11,24 16,25[ 11,09 | 10.00 | 10,59 | 9.99 | 8,65 | 85 85 85 85
10 |Yellow 7791 | 86,15| 61,25 | 76,64 |-22,29| -16,6 | -16,3 | -22,5 | 80,16 | 89,07 | 77,2 | 79,27 | 18,69 | 15,71 | 23,56 | 14,25 | — — — | 15,12] 140 | 140 | 140 100
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Tabmuus 3.21 — Pe3ynbTati JOCHIIPKEHHS KOJIPHUX 3MIH MapKepiB 32 HAsIBHOCTI 3aXMCHOI'O €JIEMEHTY IpH iX 34MTyBaHHI 3 BiicTadi 130 cm

% Koo 3 Koumipni xapaaKTepHCTHKn - AE CepenHiit !:;; II::pI;;)?EIBHaBaHHSI Cepeanst KibKicTh BIMOB 3a rIepior
TJISTHIL | Mar TJISTHIL | Mar TJISTHIL | Mar TJISTHIL | Mar TJISTHIL Mar TJISTHIL | MaT
TTouartok mocaimkenss — 10-20 guis
1 | Cyan 48,76 55,14 -41,27 | -38,03 | -48,60 | -40,02 0,80 1,93 3,25 4,28 24 30
2 | Magenta 44,42 44,66 68,31 68,10 -5,46 -11,17 0,46 2,49 4,45 4,99 24 30
3 | Yellow 79,58 85,89 -6,95 -10,25 93,73 88,52 1,55 3,52 7,01 6,01 36 65
Cepemuna gocmipkernas — 50-60 nHiB
5 | Cyan 47,86 | 56,04 -42,05 -38,34 | 47,82 | -39,75 2,21 2,44 8,25 7,29 44 36
6 | Magenta 42,01 | 46,16 68,05 67,53 -5,35 -10,65 3,44 3,39 8,69 6,91 53 42
7 | Yellow 78,81 | 86,35 -7,01 -10,99 95,05 89,46 5,45 7,93 9,19 10,01 84 72
Kinenp gocnimxenns — 100-120 nuis
9 | Cyan 45,01 | 56,54 -45,55 -39,04 | 42,59 | -46,25 8,98 4,73 10,16 6,85 75 40
10 | Magenta 40,11 | 48,01 65,12 67,06 -5,05 -9,89 6,49 5,02 12,59 7,65 75 45
11 | Yellow 75,10 | 87,29 -8,25 -13,65 98,75 89,65 10,06 12,69 16,29 13,12 125 85

Tabmuis 3.22 — Pe3ynbTaTyl JOCHIIKEHHSI KOTIPHUX 3MIH MapKepiB MPH BIJICYTHOCTI 3aXUCHOTO €JIEMEHTY TIPH iX 3UMTyBaHHI 3 BificTaHi 130 cm

KoutipHi XapaKTepUCTHKH

Cepenniii yac Ha

CepeHsi KUIBKICTh BiZIMOB

AE ) . :
L a b pO3I13HaBaHHs MapKepiB, C 3a nepion
Ne Kouip TJISTHIY | Mat TJISTHIY | Mat TJISTHIY | Mat TJISTHIY | Mat TJISTHIY | Mar TJISTHIY | Mat

Po3mip Mapkepy, MM

230 | 280 | 230 | 280 | 230 | 280 [ 230 | 280 | 230 | 280 | 230 | 280 | 230 | 280 | 230 | 280 | 230 | 280 | 230 | 280 | 230 [ 280 | 230 | 280
TTouarox pocmimxenns — 10-20 nHiB

1 |Cyan 51,94 | 53,54 [ 47,36 | 42,36 [-42,84]-40,84]-48,55]-47,55| 43,25 -42,25]-52,32[-53,32] 4,53 [ 221 [ 5,79 [ 3.81 [ 2,99 | 225 [ 555 [ 528 | 15 | 15 | 30 | 35

2 |Magenta | 47,66 | 48,66 [ 42,51 36,51 [ 63,03 | 65,03 | 63,55 | 62,55 -9,15 [-13,15]-12,85[-10,85| 4,98 | 344 | 560 | 483 | 3,69 | 345|699 [ 599 | 30 | 35 | 35 [ 35

3 |Yellow  [73,98]77.08 [ 74,39 | 88,39 [-11,45] -9.45 |-13,75]-15,75] 90,23 [ 91,23 [ 89,02 [ 91,02 548 [ 5,85 | 747 | 6,74 | 925 | 9,01 | 845 [ 8,09 | 45 | 40 | 55 [ 55
Cepemuna nociimkerss — 50-60 mHiB

5 |Cyan 43,94 | 46,26 | 46,36 | 52,64 |-43,84|-43,77|-49,55|-40,53|-44,25| -51,1 |-53,32|-42,52| 5,71 | 4,87 | 6,33 | 473 | 7,71 | 6,25 [11,12]1029| 45 | 40 | 35 | 30

6 |Magenta | 46,66 (41,92 | 41,51 47,16 | 62,03 | 65,81 | 62,55 | 65,6 |-10,15| 7,96 |-13,85|-13,67| 595 | 4,64 | 626 | 502 | 799 | 7,69 [ 11,99 1091 50 | 50 | 40 | 45

7 |Yellow | 72,98]88,85 73,39 | 73,31 |-12,45|-16,49|-14,75|-15,51| 89,23 | 91,96 | 88,02 | 99.87 | 9,56 | 7.93 |10,73| 8,06 | 11,25[10,19]13,01 | 1291| 85 | 80 | 65 | 60
Kiners nocmimkenas — 100-120 gais

8 [Cyan 41,94 45,01 [ 37,36 | 56,54 [-47,84]-45,55]-43,55]-39,04]-46,25]-42,59]-47,32[-46,25] 10,56 | 8,98 [12.36]10,72[11,99]12,16] 7.25 [ 6,85 70 | 75 | 40 | 40

9 |Magenta |37,66]40,11[32,51]48,01[58,03]65,12]58,55]67,06|-12,15] -5,05 | -7.85 | 9,89 [ 1430 | 6,49 [16,35]11,47]14,00/13,59] 899 | 765 | 70 | 75 | 45 | 45

10 [Yellow | 6898 75,10 | 64,39] 87,29 |-16,45] -8,25 | 8,75 |-13,65] 87,23 | 98,75 | 84,02 | 89,65 | 14,99 | 12,69] 16,25 16,97 [ 16,99 ] 16,29 18,12[20,12] 135 | 125 | 130 | 130
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Pucynok 3.9 — 3miHa KOJIpHUX XapaKTEPUCTHK IOCIIIKYBaHUX 3pa3KiB, IO 3UMTyBajducs 3 BiacTaHl 50 cM mpu HasgBHOCTI

3axucHOro eixemeHty (130 x 130 mm):
a — HaJIpyKOBaH1 Ha TISTHIIEBOMY Opakalii; 0 — HaJpyKoBaHI HA MAaTOBOMY Opakai
— CepeHs KUTbKICTh BIIMOB JIJIsi MApKEPy 3 KOJIPHUM KOHTPACTOM 1-3 OAMHUIIG; D — CepeiHs KUIbKICTh BIIMOB JIJIsI MapKepy

3 KOJIIPHUM KOHTPAacToM 4-6 OJIMHUILb; - CepeHs KIIbKICTh BIIMOB JUIsl MAPKEPY 3 KOJIPHUM KOHTPAcTOM 7-9 OAMHHUILIB;
s — WUMOBIPHICTB IOSIBH BIAMOB JUIsl MApKepy 3 KOJIPHUM KOHTPACTOM 1-3 OJIMHHIID; me= — HMOBIPHICTBH MOSIBH BIMOB JUIS

MapKepy 3 KOJIPHUM KOHTPACTOM 4-6 OJMHUID; mme= — KUMOBIPHICTD MOSIBU BIJIMOB JIJISl MApKEPY 3 KOJIPHUM KOHTPACTOM 7-9 OAMHUIL
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Pucynoxk 3.10 — 3miHa KOJTIPHUX XapaKTEPUCTHK 3pa3KiB, 110 3UUTYBAIUCS 3 BijicTaHl 50 CM MpH BIJICYTHOCTI 3aXUCHOT'O €JIEMEHTY:

1 — po3mip mapkepy 80 x 80 mm; 2 — 130 x 130 mm;

a — Ha/IPyKOBaHi Ha TJISTHIIEBOMY OpakaJi; 6 — HaJ[pyKOBaHI HA MATOBOMY OpaKalli;

— cepeHs KiNbKiCTh BiIMOB JJI1 MapKepy 3 KOIIpHUM KoHTpacToM 1-3 ogunuis; [l — cepenns kinbKicTh BiIMOB i MapKepy

3 KOJIipHUM KOHTpacToM 4-6 onununp; Ll — cepenns kinbkicTh BiMOB 1Sl MApKepy 3 KOIIPHUM KOHTPACTOM 7-9 OMHHIIb;

— WMOBIPHICTh MOSIBU BIIMOB JJII MapKepy 3 KOJIPHUM KOHTPACTOM 1-3 OJIUHMIID; we== — HMOBIPHICTH IOSIBH BIJIMOB JJIs

MapKepy 3 KOJIPHUM KOHTPACTOM 4-6 OJMHULD; s — KUMOBIPHICTb [TOSIBU BIZIMOB ISl MApKEPY 3 KOJIPHUM KOHTPACTOM 7-9 OAMHUIL
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Pucynok 3.11 — 3MiHa KOJIIPHUX XapaKTEPUCTHK JOCIIKYBAaHUX 3pa3KiB, 110 34ATyBajucs 3 BiacraHi 130 cM mpu HasgBHOCTI

3aXMCHOro eneMeHTy (280 x 280 MMm):
a — HaJpyKOBaHI Ha IIISTHUEBOMY Opakaji; O — HaJpyKoBaHl HAa MaTOBOMY OpaKalli;
— cepeaHs KUIbKICTh BIAMOB JJISI MApKEPY 3 KOJIIPHUM KOHTPAcTOM 1-3 OJIMHHMIIb; D — cepeaHs KUIbKICTh BIAMOB JJISI MapKEPy

3 KOJIIPHUM KOHTPacToM 4-6 OANHUIb; D — cepeliHs KUIbKICTh BIIMOB JIJISl MapKepy 3 KOJIPHUM KOHTPAcCTOM 7-9 OAMHUILb;
e — WUMOBIPHICTD TOSIBH BIIMOB JUIsl MAapKepy 3 KOJIPHUM KOHTPACTOM 1-3 OJIMHUIID; weee — HMOBIPHICTH MOSBH BIMOB JUISI

MapKepy 3 KOJIPHUM KOHTPACTOM 4-6 OJJMHULD; mm= — WUMOBIPHICTb [TOSIBU BIJIMOB JIJISl MApKEPY 3 KOJIPHUM KOHTPACTOM 7-9 OqMHUIL
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Pucynoxk 3.12 — 3miHa KOJpHUX XapaKTEPUCTHK 3pa3KiB, 10 3UUTyBaucs 3 BifcTaHi 130 cM mpu BiZICYTHOCTI 3aXUCHOTO €JIEMEHTY:
1 — mapkep posmipom 230 x 230 mMm; 2 — mapkep po3mipoMm 280 % 280 mm;
a — IPyK Ha IIISTHIIEBOMY Martepiani; 0 — Ipyk Ha MaTOBOMY Matepiai
— cepefiHs KiTbKiCTb BiZIMOB IS MapKepy 3 KoJIipHUM KoHTpacToM 1-3 oxunnie; [l — cepenns kinpkicTh BiMOB 1718 Mapkepy
3 KOJIipHUM KOoHTpacToM 4-6 onunuip; Ll — cepenns KkinbKicTh BiAMOB i MapKepy 3 KOJIPHUM KOHTPACTOM 7-9 OMHMIIb;
— UMOBIPHICTb MOSIBH BIAMOB JUIsl MAapKepy 3 KOJIPHUM KOHTPACTOM 1-3 OJMHMHIID; wee= — HMOBIPHICTBH MOSBH BIAMOB JUIS

MapKepy 3 KOJIPHUM KOHTPACTOM 4-6 OJMTHUIID; mme= — HUMOBIPHICTD MOSIBU BIJIMOB JIJISl MApKEPY 3 KOJIPHUM KOHTPACTOM 7-9 OAMHUIIL
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Takox 3pa3ku Oynu Bi3yaJIbHO JTOCIHI/IKEHI 32 IOMMOMOTOK0 MiKpOCKOITii. 3amipu
BUKOHYBAJIMCS HA ICKIIBKOX BAXIUBUX AUITHKAX — paMKa MapKepy, CyIIlJIbHA YacTUHA
PUCYHKY Mapkepy, o0macth mpudToBoro emeMeHty. PesynbTaTu mpeicTaBieHi Ha

pric. 3.13-3.16[9].

Pucynox 3.13 — 3ampykoBaHa moBepxHs (TJISHIIEBHM Opakai) eJIeMEHTIB
MapKepiB JI0 MPOIECY TOCTIKSHHS [9]:
a — obmacte mpUQPTOBOrO €NEeMEHTy; O — CYIIJIbHAa YaCTHHA PUCYHKY MapKepy;

B — paMKa MapKepy
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a — o0mactp mWpUQPTOBOTO €JIEeMEHTY; O — CyLiJbHA YacTHHA PUCYHKY MapKepy; B —

pamKa Mapkepy
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Pucynok 3.15 —3aapykoBaHa moBepxHs (MaTOBHUM Opakall) €JI€MEHTIB MapKepiB
JI0 TIPOIIECY MOCIIKEHHs [9]:
a — obnacth mMpPUPTOBOrO €NEMEHTY; O — CyllJIbHa YaCTUHA PUCYHKY MapKepy;

B — paMKa MapKepy
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Pucynok 3.16 — 3anpykoBaHa MOBEpPXHS €JIEMEHTIB MapKepiB MICis MPOIecy
nocipKeHHs [9]:
a — obnacTe mMpUPTOBOro eneMeHTy; O — CylUIbHAa YaCTUHA PUCYHKY MapKepy;

B — paMKa Mapkepy

OMIHMBIIY 3HIMKH MIKPOCKOITIi ITOBEPXHI MapKepiB MOXKHA 3pOOUTH BUCHOBOK, IO
KOJILOPH TIPU JPYIll BIATBOPIOIOTHCS PIBHOMIPHO O€3 JTOJIaBaHHS JOJATKOBUX 3alBUX
KOJILOPIB CYLIUTbBHUM TOHOM. Takox € TIeBHA MOMITHA HEBEJTUKA 3MIHa KOJILOPY ITypPITypPHOT

(apOu npu TpHBaiii eKcITyararlii MapkepiB (IuB. puc. 3.12, 26, 2B), 110 T ATBEPHKYETHCS
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i criekTpoOTOMETPUYHMMH BUMIprOBaHHAMU. HaiiOiibiie 1me XapakTepHO ISl PaMKH
MapKepy — KOJip 3MIHIOE CBIl TOH Y CTOPOHY XOJIOJAHUX CUHBO-(h10JIETOBUX BIATIHKIB [9].

Taxosx Oyio BHSBICHO NesKi AeEeKTH Ha 3pa3kax BIAAPYKOBAHUX MypIypOBUM
Ta >KOBTUM KOJIbOPOM (TOSIBA KOPUYHEBUX IUISIM Ta BifmiapyBaHHsa ¢apOu), 1o
3 SBUJIMCS MPOTSTOM MICSALS MPHU EKCIUTyaTauii MPoAyKIii y MICAUI 3 MiJBUILEHUM
piBHEM BoJiorocTi (auB. AogaTok /) y HaaMipHO BosioroMy cepenosuil. [Ipukinaau

Takoro poay AeheKTiB MOXKHA MOOAYUTH Ha PUCYHKY 3.17.

\

Pucynok 3.17 — Jlepextu, 110 BUHUKIIM NpU €KCIUTyaTalli BiIOUTKIB

3Bakaloyu Ha OTpUMaH1 pe3yJIbTaTH Ta MPOBEICHUM iX aHaii3 Oyjo 3po0JeHO
Takl BUCHOBKH I10 JAHOMY €TaIy, a came [9]:

— TpH eKCIUTyartamii NpoAyKIiii O0e3 HasBHOCTI 3aXHUCHOTO EJIEMEHTY IpHU
34YUTyBaHH1 MapkepiB y po3mipi 80 X 80 MM peKOMEHOBAHMM iX IPYK Y BIATIHKAX, IO
MaroTh KOJIIPHUN KOHTpAcT 3 (JOHOM He MeHIe 6:1;

— TOpH eKCIUTyaTamii NpOoAYyKIii MPOTSIroM OJHOIO MICSIl MpU 3YUTYBaHHI
MapkepiB y po3mipi 130 x 130 MM pekoMeHIOBaHUM iX JIPYK y BIATIHKAaX, IO Mae
KOHTpacT 3 (hoHOM He MeHIe 2:1; Bi 0JHOrO JI0 IBOX MICAIIB — He MeHIe 4:1; Bif
JIBOX MICSIIB — HE MeHIe 6:1;

— MOpU eKcIuTyaTalii NpoAYKLii HpH BIJICYTHOCTI 3aXHCHOI'O €JIEMEHTY IpHU
3UWTYyBaHHI MapkepiB 3 Bifactani 130 cMm mpu ekcrmyaramii mpotsrom 1 wmicsirs
PEKOMEHOBaHUMN 1X JPYK Yy BIATIHKAX, 10 MAIOTh KOHTpAcCT 3 (oHOM He MeHIe 2:1;
B1Jl OJTHOT'O 0 JBOX MicAIliB — 5:1; OlnbIe ABOX MICAIB — 7:1;

— IpH eKCIuTyaTalli MpoayKIlii MpU HASBHOCTI 3aXHUCHOTO €JIEMEHTY 110 OJHOTO

MICALSI IPU 3YMTYBaHHI MapkepiB 3 BijcTadl A0 130 cM peKOMEHI0BaHUH iX JIPYK Y
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BIJITIHKAX, III0 Ma€ KOHTpAcT 3 ¢oHOM He MeHie 4:1; BiJg OJHOTO J0 ABOX MICSIIIB —
8:1; Big gBOX MicsamiB — 12:1

3.2.1.2. BuzHaueHHs palioHAIbHOTO KOJIbOPY MAapKePiB I0MOBHEHOI peaIbHOCTI,
10 BiIIPYKOBaH1 TNIOCKUM O(DCETHUM CTIOCOOOM JIPYKY

Tax camo, 5K 1 1u1st TUGPOBOro APYKy, OyJIM MPOTECTOBAHI 3pa3Ku, HAAPYyKOBaHI
MJIOCKUM o(ceTHUM crnocobom aApyKy. bynmo Bu3zHayeHo, mo 3 Biactani 50 cm
3UUTYIOTBCS Mapkepu posmipom sk 80 x 80 ta 130 x 130 MM y BCiX BKa3aHUX
KOJIbOpax — OJIAKUTHUM, MypPIypOBUA Ta YKOBTHIA.

Pe3ynpTaTi moyaTkOBUX BUMIpIOBaHb 3aHECEeH1 y Tabmwuio 3.23.

Tabmuus 3.23 — [loyaTkoB1 KOJIPHI XapaKTEPUCTUKHA MaTepiaiay Ta BIIOUTKY

Ne | [locnmimxyBaHHI €1eMEHT L Konipii Xap:KTepHCTHKH b OnTHuyHa ryctuHa
1 | BimicTs MaTepiamy 98,00 0,19 -1,95 0,02
BinTBopeHHs KOJIBOPIB
1 Cyan 44,33 -23,88 -66,60 0,85
2 Magenta 45,88 76,17 -11,69 0,82
3 Yellow 92,69 -8,97 82,48 0,08

PesynpTaTti mOCHiIKEHb 3MIH KOJIPHUX KOOPAWHAT IO 3aBEPUICHHIO JaHOTO

eTany JOCIIKeHHs HaBeleHui y Tabmuil 3.24-3.26.

BiamoBigHO [0 OTpUMaHMX ITOKa3HHWKIB KOJIPHOTO CIIOTBOPEHHS OYyJo0
noOy/I0BaHO HACTYMHI 3aJ€XKHOCTI 3MIHU KOJBOPY 3pa3KiB MPOTIATOM Mepiony
JMOCHIDKEHHSI 13 3a3HAYCHHSIM KUIBKOCTI BIJIMOB Y BIJMNOBIIHUM Tepioj, 110

IpeACTaBieHl Ha pUCYHKY 3.18

Tabnuis 3.24 — KounipHi 3MiHM TOKa3HUKIB MaTepialy

KouipHi XapaKTepHCTHKH

Ne | Marepian L a b
moY. | cep. | KiH. | mod. | cep. | KiH. | mMo4Y. | cep. | KiH. | mMO4Y. | cep. | KiH.
1 |Tamip 97,741 9556 | 92,10 | 034 | -321 | 495 | -1,57 | 19,10 | 2395 | 0,48 [ 21,46 26,99

AE

OuiHoOYM OTpUMaHI Pe3yJNbTaTH Ta MOPIBHIOWYM iX 3 MOKa3HUKaMU MJis
udpoBoro Apyky (muB. puc. 3.9-3.12) MokHa 3pOOMTH BHUCHOBOK, IO KOJBOPH

BIJIOUTKIB, 110 BiIJIPYKOBaH1 0()CETHUM CIIOCOOOM JIPYKY, OUIBIIE i Aal0ThCS BIUTUBY
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30BHIIIHIX YMOB, OCOOJHMBO TPU BIJCYTHOCTI 3aXHCHOTO €JEMEHTY, 30Kpema
OCBITJICHOCTI — IMTOKa3HUK KOJIIPHUX B1JIMOB TICIISI MICSIIS €KCILTyaTallii mepeBUIIlyBaB
3-5 oauHMII, YACOBI 3aMIPH B CEPETHBOMY CTAHOBIIATH 6-7 € Ha LIeW NEePioJl, KUIbKICTb
BIJIMOB B CEpeTHROMY CTaHOBHUTH 30-35 BiIMOB Ha KOXKHI 7 AHIB qociipkeHHsA. OKpim
TOTO, 3pa3Ku MiJl 3aXUCHUM €JIEMEHTOM MAalOTh 3HAYHO OUIbLIMN Yac Ha BIATBOPEHHS
a00 B3araji HEBIATBOPIOBAJIUCS BXKE MICIS MICSLS TOCTIHKEHHS.

AHanoriuyHe JA0CHKeHHs 0yJIo MpOBEJEHE i ISl MapKepiB, IO 3YUTYBAIKCH 3
Bijictanl 130 cm. Bysio BCTaHOBIEHO, 1110 B KOJIbOPI (IIypIypoOBOMY Ta OJaKUTHOMY)
3UNATYIOTBCSI MapKepu TUIbKK Yy po3mipi 280 mMM. Mapkepu KOBTOTO KOJHOPY HE
3YUTYBAJHCS.

Otpumani pe3ynbTaTH JOCIIIKEHHS 3MIHHM KOJIIPHUX XapaKTEPUCTHKU Ta
KUIBKOCTI BiIMOB HaBeieH1 y Tabnumsx 3.30-3.31.

BignoBigHO A0 OTpUMaHMX T[OKA3HUKIB KOJIPHOTO CIIOTBOPEHHS OyJio
noOyJJ0BaHO HACTYITHI 3aJIEKHOCTI 3MIHM KOJBOPY 3pa3KiB MPOTATOM TEPIOAy
JTOCII/DKEHHST 13 3a3HAYCHHSIM KUIBKOCTI BIIMOB Y BIAMOBIIHMM TIEpioja, 10

npeACcTaBieHl Ha pUCyHKY 3.19



Tabmuusg 3.24 — Pe3ynbTratu JOCIIKEHHS KOJIIPHUX 3MIH MapKepiB IpH 34MTYBaHHI 3 BiacTaHl 50 cM
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- | Kouipwi xap:xrepncmm | AE Kostipruii KorTpact
. Po3Mip Mapkepy, MM
Ne| Kouip 80 | 130 | 80 | 130 | 80 130 | 80 | 130 | 80 130
HasiBHiCTh 3aXHCHOTO €IEMEHTY
¢ |memace| e [memae| € [memae| € |memae| € | memac | e [memae | € [mHemae | € | memae | e | memae | e | memae
TTouarox pocuimxenns — 10-20 nHiB
1 Cyan | 46,28 | 443 | 4536 | 43,21 | -24,5 | -21,63 | 2329 | -21,65 | -67,8 | -63,91 | -6889 | -63,95 | 2,37 3,51 2,58 | 3,64 398 431 |4,15]| 448
2 | Magenta | 46,46 | 46,46 | 47,5 | 4824 | 76,59 | 78,95 | 7654 | 72,26 | -843 | -10,12 | 889 | -10,06 | 3,34 | 324 | 326 | 485 |4.89 | 4,67 |4,65| 458
3 | Yellow |9226] 93,5 | 92,25 | 90,04 | -9,19 | -10,75 | 923 | -12,25 | 80,39 | 78,32 | 7926 | 79,93 | 2,15 4,60 | 326 | 493 | 1,18 ] 1,12 | 1,18 | 1,23
Cepemuna gocmipkenas — 50-60 nHiB
1 Cyan 39,3 | 37,22 | 40,69 | 38,13 | 2515 | -30,68 | -3515 | -32,72 | -6291 | -53,17 | -60,19 | -54,18 | 12,00 | 16,65 | 7,48 | 16,46 | 4,87 | 5,63 | 443 | 538
2 | Magenta | 41,46 | 39,53 | 44,74 | 39,90 | 6876 | 7134 | 68,76 | 70,58 | -4,25 | 243 6,56 1,32 8,74 | 16,22 | 19,73 | 15,37 | 549 | 5,65 | 4,89 | 5,69
3 | Yellow | 88,00 | 84,31 | 88,04 | 85,00 | -7.86 | -763 | -786 | -834 | 81,17 | 90,82 | 80,71 | 86,00 | 13,31 | 11,90 | 12,70 | 848 | 1,22 | 1,38 | 1,22 | 1,35
Kinens nocaimkenss — 100-120 nais
1 Cyan |37,06 | 44,3 | 40,15 | 44,19 | 30,13 | 863 | 31,79 | 21,65 | 52,60 | -5791 | -56,00 | 56,69 | 16,97 | 17,55 | 13,87 | 18,16 | 4,86 | 4,04 | 427 | 3,85
2 | Magenta | 39,18 | 46,46 | 44,74 | 4824 | 6983 | 7997 | 6497 | 7226 | 176 0,75 036 | 1006 | 16,31 | 13,02 | 1597 | 22,22 | 534 | 3,98 |4,43| 3,98
3 | Yellow | 83,87 | 83 85,29 | 80,04 | 784 | 875 | 653 | -1586 | 87,74 | 66,17 | 9263 | 6271 | 17,33 | 18,97 | 12,80 | 24,46 | 1,24 | 1,28 | 1,20 | 1,39
Tabmuis 3.25 — Yacosi 3aMipu Ta BIAMOBH TMIPH 3UUTYBaHHI MapKepiB MPHU 3UUTYyBaHHI 3 BifcTaHi 50 cm
CepenHiii yac Ha po3IMi3HABAHHS MapKepiB, ¢ | CepeHs KiIIBKICT BiJIMOB 3a MEPiof
Po3mip mMapkepy, cM
Ne | Kouip 80 | 130 80 | 130
HasiBHICTh 3aXHCHOTO €IEMEHTY
€ HEeMa€ | € | HEMae € | HeMae | € | HEeMa€
TTouatox nocnimxensas — 10-20 guis
1 Cyan 3,91 3,25 4,05 2,95 35 30 35 25
2 | Magenta 4,55 4,05 3,99 4,15 35 30 30 30
3 Yellow 16,95 7,02 8,55 6,23 65 60 55 45
Cepenuna gocmimpkenns — 50-60 aHiB
1 Cyan 5,61 5,45 5,99 4,95 80 65 60 50
2 | Magenta 8,99 7,21 7,05 8,99 85 70 70 60
3 Yellow He 3untyerhes 12,01 18,91 15,36 140 110 100 95
Kinenup nocmimxenas — 100-120 guis
1 Cyan 15,49 15,15 16,01 15,95 115 115 105 90
2 | Magenta He 3untyerbes 17,65 16,95 15,84 125 100 100 95
3 Yellow He 3untyerbes 20,21 He 3untyerbes 16,99 140 120 140 100




Komipre Bimxunenus, AE

Komipue Bimxunenus, AE

Pucynok 3.18 — 3miHa KOJIPHUX XapaKTEPUCTUK JOCTIKYBAaHUX 3pa3KiB, BIAJAPYKOBAHUX TNIOCKUM O(CETHUM APYKOM:
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— cepeiHs KiTbKIiCTh BiJIMOB [UIS MapKepy 3 KOJipHUM KoHTpacToM 1-3 omunnuk; [l — cepenns kinbkicTh BiIMOB 171 Mapkepy

3 KOJIipHUM KoHTpacToM 4-6 onununp; Ll — cepenns KinbKicTh BiAMOB I MapKepy 3 KOJIPHUM KOHTPACTOM 7-9 OfMHMIIb;

— UMOBIPHICTb MOSIBH BIAMOB JUIsl MApKePy 3 KOJIPHUM KOHTPACTOM 1-3 OJIMHMUIIb; mee= — HMOBIPHICTBH MOSBU BIMOB IS

MapKepy 3 KOJIPHUM KOHTPACTOM 4-6 OJTUHUIID; mme= — UMOBIPHICTH ITOSIBH BIJIMOB JIJI MApKEPy 3 KOJIPHUM KOHTPACTOM 7-9 OJMHUIIb



Tabmuusg 3.30 — Pe3ynbratu JOCHIKEHHS KOJIPHUX 3MIH MapKepiB IpH 34UTyBaHHI 3 BiacTadl 130 cm

130

KonipHi XapakTepuUCTHKH AE Kormipruii KoHTpacT
. L | a | b
Ne Komip -
HasBHICTb 3aXHCHOTO €JIEMEHTY
€ | HEMAaeE | € | HeMae | € | HeMae | € | HEMae | € | HEMae
ITouarox pocmimxenus — 10-20 guis
1 Cyan 48,17 47,75 -26,14 -26,48 -65.,46 -68,43 4,60 4,67
2 Magenta 46,50 45,43 76,54 78,48 -8,43 -7,17 3,34 5,10
Cepenuna gociipkenns — 50-60 nHiB
1 Cyan 40,15 38,24 -31,79 -30,06 -56,00 -55,64 13,87 13,98
2 Magenta 44,74 40,58 64,97 69,95 -5,25 -3,21 11,97 12,78
Kinenp nocnimxenus — 100-120 nxiB
1 Cyan 38,13 37,22 -32,72 -30,68 -53,17 -53,18 17,23 16,64
2 Magenta 39,90 39,18 60,21 69,83 1,76 1,32 13,73 19,88

Ta6muis 3.31 — Yacosi 3aMipu Ta BIIMOBH IIPH 3UUTYBaHHI MapKepiB MPH 3UUTyBaHHi 3 BifcTaHi 130 cm

CepenHiii yac Ha po3Mi3HABAHHS MapKepiB, ¢ | CepeHsi KUIBKICTh BiJIMOB 3a IEPioj
Ne Komip HasiBHICTh 3aXHMCHOTO €JIEMEHTY
€ | HEeMae | € HEMae
TTouarox pocmimxenns — 10-20 nHiB
1 Cyan 7,91 5,25 50 35
2 | Magenta 8,55 6,05 70 45
Cepenuna gocmimkenns — 50-60 aHiB
1 Cyan 10,25 8,45 80 75
2 | Magenta 11,99 12,21 85 90
Kineup nocaimkenas — 100-120 nnis
1 Cyan He 3untyerbes 17,15 140 100
2 | Magenta He 3untyerbes He 3untyerbes 140 140
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Pucynok 3.19 — 3MiHa KONIPHHUX XapakTEPUCTHK JIOCHIIKYBaHUX 3pa3KiB,
BIJIZTPYKOBAHUX MJIOCKUM O CETHUM APYKOM, IIPH iX 3unTyBaHHi 3 130 cMm:

a — IIpY HAsIBHOCTI 3aXMCHOT0 €JIEMEHTY; O — IPH BIJCYTHOCTI 3aXMCHOTO

D — CepellHs KUIBKICTh BIIMOB IS MapKepy 3 KOJIPHUM KOHTpacToM 4-6
OJIMHULIb; - CepellHs KUIbKICTh BIIMOB JUIsl MapKepy 3 KOJIIPHUM KOHTpacToM 7-9
OJINHHUIIb;

e — WMOBIPHICTb IOSBU BIJIMOB ISl MapKepy 3 KOJIPHUM KOHTpPAacToM 4-6

OJIUHHUIID; mem= — UMOBIPHICTH TIOSIBU BIJIMOB JIJIS MAPKEPY 3 KOJIPHUM KOHTPACTOM 7-

9 oUHUILIL
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Pe3ynbTatn 3amipiB 3a JOHNOMOIOI0 MIKPOCKOIMY MpEICTaBiI€HI HAa PHUCYHKax

3.20-3.21.

B
B

Pucynox 3.20 — 3aapykoBaHa TMOBEpXHS €JIEMEHTIB MapKepiB 0 TPOIECy
JIOCIIIKEHHS
a — obsacth mMpPUPTOBOrO €NEeMEHTY; O — CyllJIbHAa YaCTUHA PUCYHKY MapKepy;

B — paMKa Mapkepy
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Pucynok 3.24 — 3anpykoBaHa NMOBEpXHs €JIEMEHTIB MapKepiB MICHs MpOIEeCy
JOCIIIKEHHS:
a — obmacte mpuQTOBOTO €NEeMEHTY; O — CYIIUJIbHAa YaCTHHA PUCYHKY MapKepy;

B — paMKa MapKepy

OuiHIOI0YM OTPUMaH1 pe3yibTaTh MOKHA 3pOOUTH HACTYIIHI BUCHOBKHU:
— HACHUYCHICTh KOJHOPIB 3HAYHO 3MEHILIWJIACA MMiJ JII€H0 3MIHHOTO COHSYHOIO
ocBiT/IeHHS! (YMOBU TMPOBENEHHS EKCIIEPUMEHTY — AuMB. noAatok ) — y
cepenuboMy Ha 15-20% mpoTsarom Micsis-miBTOpa. 30KpemMa 1€ CTOCY€EThCS

’KOBTOT'O KOJIbOPY, IO HalOLIbIIe BTpayae B KOabopi — 10 20%;
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noka3Huk L (cBimiora) 3menmmuBcs Ha 10-15% m1st BCiX KOJBOPIB MPOTATOM
MICSIIIS, a, OTXKE, KOJBOPHU CTajdd OLIbII THMSHUMH Ta BIIPIZHATUCA BIJ
G pPOBOTrO OpPHUTiHATY, IO MPU3BENO O YCKIATHEHHS 1X 3YUTYBaHHA (Yac Ha
CKaHyBaHHs 3pocTtae Ha 25-30% 13 25-30 gHs DOCHiKEeHHS).

MOKa3HUKU a Ta b 3MeHmmucs B cepegnbomy Ha 10-15% muist BCix BIATIHKIB 710
35-40 gHs KOCHIAXKYBAHOIO MEPIOAY, 110 CBIAYUTH PO 3MIHY BIITIHKY;
3’SIBUJIOCS 3HAYHE MOYKOBTIHHS Marepiaiy (Io4ajno CrocTepiraThcs 4epe3 JiBa
TKHI JOCTIIKEHHS );

Opya Ha TOBEPXHI CKJa, MiJ SKUM 3HAXOAWThCs MaTepian 3 AR-mapkepowm,
CYTT€BO BIUIMBAB HA PO3MI3HaBaHHS MapKepiB, OCKUIbBKH JOJATKOBUU Opyn
CTBOPIOE JOJATKOBI €JIEMEHTH Ha IOBEPXHI MapKepy MpU BIAJAIECHOMY
3untyBaHHs Horo (130 cM), 1m0 croTBOPIOE Horo Gopmy, BHACHIIOK YOr0 BiH
CTaB BIAMIHHUM BIJl UU(POBOrO OpUriHATY Ta 34YUTYBABCSH 13 NEBHUMU
3aTpuMKamu (MiATBEPIKY€ETHCS 301IBIIIEHIM YaCOM JOCIHKEHHS Y TIOPIBHAHHI
3 TaKUMH K 3pa3kaMd B TaKUX K€ yMOBax, IO BIIJPYKOBaHI Ha I1HIIUX
Marepianax);

crioctepiranacsi HEMOXIMBICTh B3aeMoOJii 3 UU(PPOBUM KOHTEHTOM —
HaIPUKJIaJl, BIACYTHICTh peakilii BiJi KHOTIOK Ha Jii 3 HUMHU a00 MporpaBaHHs
B1JIEO Yepe3 3aBUCAHHS CUCTEMU MPH PO3Mi3HABaHHI (10 5 BUMAJKIB HA KOXKHI
20 pochimKeHb) UYepe3 MOMJIIMBI CIIOTBOPEHHS MPU  BIANOBIIHOMY KYTI
pO3Mi3HABAHHS,

Ha TOBEPXHI CKJa BIATBOPIOBAIKCS TiHI Ta BINOJIMCKK BiJl 30BHIIIHBOTO
CEPEeIOBUIIA, 1110 CTBOPIOIOTHCS J0JJaTKOBI CIIOTBOPEHHSI Ha TOBEPXHI MapKepy,
0 3HOBY > TaKH MPHU3BOIAMIO [0 HEMOXXIUBOCTI Ta CKJIAJHOCTI HOTO
BIJITBOPCHHS;

JUISL CBITJIMX BIATIHKIB (KOBTH, MypHypoOBUI) CHOCTEpIrajocs I0JIaTKOBE
MOYOPHIHHS MaTepiaiy Il €0 BOJOTH B MEXaxX MapKepy (BiKe MOYMHAIOYH 3
3 THXKHS TOCIIIJKEHHS ), IO JJOJATKOBO 3MIHIOBAJIO BIATIHOK Ta YCKIIQHIOBAJIO
3untyBaHHs (quB. puc. 3.24 (2a, 3a));

MapKepH, [0 3HAXOAMIIUCS 33 CKIISTHUM 3aXHUCHUM €JIEMEHTOM 3MIHIOBAJIN CBOIO

IUTOUIMHHICTD MiJT II€X0 BOJIOTH , B HACIIIJIOK YOTO B MEKax MapKepy 3’ IBUIIUCS
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JOJIAaTKOB1 3arWHM, MO0 TEX MPU3BOJAWIO 10 YCKJIAJAHCHHS 34YUTYBAaHHS,
0co0inBo 3 Bixcrani 130 cm.
3Bakarouu Ha BCE BUILE CKa3aHE Ta OTPUMaHI1 pe3yJIbTaTH MOYKHA 3pOOUTH BUCHOBOK,
0 Tpd JAPYyli TPOAYKIT IUIOCKMM O(CETHUM CIIOCOOOM, PEKOMEH/IOBAHO
BUKOPUCTOBYBATH MapKEPH Yy BIATIHKAX, KOJIPHUH KOHTPACT SIKUX CTAHOBUTH HE MEHIIIE 3
NpU eKCILTyaTallii NpoIyKIii 10 OJHOTO Micslisd 0€3 BUKOPUCTAHHS 3aXUCHOTO €JIEMEHTY;
IIPU eKCIUTyaTallii OuIbIne oHOro Micsls — 8:1 (SK Mpu HAsIBHOCTI 3aXMCHOTO €IEMEHTY,
Tak 1 6€3 HbOTO).
3.2.2. Bu3HaueHHs paIliOHAIBHOTO KOJHOPY MAapKepiB MOMOBHEHOI peasbHOCTI
115t 61100piB
AHaJIOTIYHE TOYaTKOBE JOCIIJKEHHsS OyJio TpoBelaeHe W ang OuidopaiB 3
BU3HAYEHHS MOXJIMBOCTI BIJIPYKOBYBAaHHSI MapKepiB Y KOJIbOpI Ta iX MOJAIbIIOq
excrutyaramii. byno BctaHoBieHo, mo 3 BifcTaHi 130 cM 34UTYIOTBCS MapKepu y
OJJaKUTHOMY Ta IypITypOBOMY BiATIHKaX y po3mipi 230 MM, a 3 Biacrani 330 cm — y
OJJaKUTHOMY Ta MypIiypoBoMy y po3mipi 280 mm. Mapkepu >KOBTOr0 KOJIbOPY HE
3YUTYBAJHCS.

Pe3ynpTaTi mouaTkOBUX BUMIPIOBaHb 3aHEeCeH1 y Tabmwmiro 3.32.

Tabmuis 3.32 — [louaTkoB1 KOJIIPHI XapaKTEPUCTUKU MaTepialy

No HocnimkyBanuit KoutipHi XapaKTepUCTHKH OnTnaHa
- €IEMEHT L a b TyCTHHA
1 | Bimicte Matepiany 90,24 -0,87 -0,95 0,11
BigTBOpeHHs KOJIbOPiB
1 | Cyan 57,85 -29,11 -38,11 0,59
Magenta 51,30 53,44 -1,71 0,71

PGBYJIBT&TI/I ,IIOCHi,II)KCHB 3MIH KOHipHI/IX KOOpAHWHAT II0 3aBCPIICHHIO JAaHOI'O

eTany JOCIIKEHHs HaBeeHl y Taonuipix 3.33-3.35.

Tabmuns 3.33 — KonipHi 3MiHH TOKa3HUKIB MaTepiary

KountipHi XapaKTepUCTHKH
Ne | Marepian L a b
mo4. | cep. | KiH. | mMo4. | cep. | KiH. | mMo4. | cep. | KiH. | mo4. | cep. | KiH.

90,57 190,51 | 90,25 |-2,30 | -2,17 | -2,20 | 1,30 | 1,42 | 1,15 | 2,69 | 2,72 | 2,49

AE

banepna
TKaHUHA
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Tabmuus 3.34 — Pe3dynbratu JOCHTIKEHHS KOJTIPHUX 3MIH MapKepiB

KoutipHi XapaKTepUCTHKH AF Komipauit
L | a | b KOHTPAcT
Po3mip mapkepy, Mm

230 | 280 | 230 | 280 | 230 [ 280 | 230 [ 280 [ 230 | 280
TTouarok mocmimxenasa — 10-20 nHiB
1 Cyan 55,97 | 57,47 | -30,36 | -32,36 | -39,47 | -36,47 | 2,64 | 3,66 2,59 2,51
2 | Magenta | 53,02 | 51,02 | 53,05 | 54,05 -3,73 -1,73 | 2,68 | 2,67 3,17 3,47
Cepenuna nocinimpkenas — 50-60 nHiB
1 Cyan 66,83 | 61,83 | -28,15 | -22,85 | -41,05 | -51,05 | 9,50 | 14,92 1,88 2,15
Magenta | 54,65 | 54,65 | 57,62 | 57,61 | -16,99 | -13,92 | 16,19 | 13,33 2,94 2,94
Kiuens nocmimkenus — 100-120 nuiB
1 Cyan 69,39 | 66,19 | -23,11 | -13,10 | -51,97 | -55,97 | 19,01 | 25,39 1,76 1,97
Magenta | 65,22 | 59,44 | 58,56 | 64,56 | -18,66 | -16,66 | 22,52 | 20,33 2,10 2,56

Ne | Komip

Tabnuus 3.35 — Yacosi 3aMipu Ta BIAMOBH NpU 3UUTYBaHHI MApKEPIB

CepenHili yac Ha po3Mi3HABAHHS Cepenns
No Komip MapKepiB, ¢ . KITBKICTh BiTMOB 32 I1epio]
Bincranb 3UNTYBaHHS, CM
130 | 330 | 130 | 330
TToyarok mocuimxenus — 10-20 quiB
1 Cyan 4,99 4,26 25 30
2 Magenta 4,55 4,01 20 35
Cepenuna nocmimkeras — 50-60 nHiB
1 Cyan 7,55 6,25 50 70
Magenta 8,01 5,99 75 90
Kineus nocmimxenus — 100-120 guis
1 Cyan 15,96 10,25 100 95
Magenta He 3untyBaBcs 16,97 125 110

BiamoBigHO [0 OTpUMaHMX ITOKa3HHWKIB KOJIPHOTO CIIOTBOPEHHS OyJio
noOy/I0BAaHO HACTYMHI 3aJ€KHOCTI 3MIHU KOJBOPY 3pa3KiB MPOTIATOM Mepioay
JMOCHIPKEHHST 13 3a3HAYCHHSIM KUIBKOCTI BIAMOB Y BIAMNOBIIHMM Tepioj, 110

npeACTaBlieHl Ha pUCYHKY 3.25
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Pucynok 3.25 — 3miHa KOJIPHUX XapaKTEPUCTHK JOCTIKYBAaHUX 3Pa3KiB,

BIIPYKOBaHUX Ha OaHEpHii TKaHMHI:

a — 3YUTyBaHHs MapkepiB po3mipom 230 mMm Ha BifcTaHi 130 cM; 6 — 3UUTyBaHHS

MapkepiB po3mipom 280 MM Ha Bizactadi 330 cM

D — CepellHs KUIBKICTh BIIMOB JJISI MapKepy 3 KOJIPHHM KOHTpacToMm 2-3

OJIMHHILI; D — cepeiHsl KUIBKICTh BIAMOB JIJIsl MapKepy 3 KOJIPHUM KOHTPACTOM 4-5

OJIMHUIIb;

e — IMOBIPHICTB IOSIBA B1JIMOB 711 MApKEPY 3 KOJIPHUM KOHTPACTOM 2-3 OJTUHHLIL;

we — AMOBIPHICTB TTOSIBU BIIMOB JUII MapKepy 3 KOJIIPHUM KOHTPACTOM 4-5 OIMHUIb
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OriHO0YM OTpUMaHI pe3yiabTaTH, MOXKHA 3pOOMTH BUCHOBOK, III0 MapKepu Ha
OaHepHIN TKaHWHI HE BUTPUMAJIA 3HAYHOTO BIUIMBY 30BHIIIHIX YMOB Ta MaJIM Pi3Ke
NOTIPUIEHHS! KOJIPHUX XAapaKTEPUCTHUK BXKE uepe3 Micslb BUKOpUcTaHHsA. Lle Oyno
MOMITHO TaKOX BI3yaJIbHO — JJisi 3pa3KiB OyJIO XapakTepHUM IOsBa J0JIATKOBOTO
BUIIBITAHHS «CMYTaMm» B MeXaxX MapKepy, II0 yCKJIaTHIOBAJIO MOr0 3UMTYBAaHHS Ta
nporpaBaHHs KoOHTeHTy. KpiMm Toro, cmocrtepirajmacsi 3HayHa 3MiHA KOJIPHOTO
koHTpacty (Ha 15% 3a 1,5-2 micsi). Takox Oyso BigMideHO, 110 JUIsl 3UMTYBaHHSA
3pa3kiB Tpeda B cepeJHbOMY BJIBIUl OUJIbIIE YaCy, HIK JIJISl TAKUX CaMUX 3pa3KiB, 110
HAJPYKOBaHI Ha opakaji abo marmepi.

Takox 3pa3ku Oyiu Bi3yallbHO JOCHIXKEHI 32 JOTIOMOI0I0 MiKpOCKOMii. 3aMipu
BUKOHYBAJINCS Ha IEKUTHKOX BAXKIIMBUX JAUISTHKAX — paMKa MapKepy, CylijibHa YaCTHHA
PUCYHKY Mapkepy, o0nactb mpu@ToBOoro eineMmeHnty. Pe3ynpTaTu mnpeicTaBieHi Ha

pUCYHKY 3.26.
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1.1a

1.2a ' 1.26

2.1a

2.26

Pucynok 3.26 — 3anpykoBaHa TOBEpPXHS €JIEMEHTIB MapKepiB [0 MpoIecy
JTOCITIIKEHHS:

1.1 — 3pa3ok GJAKUTHOrO KOJIBOPY (70 mpolecy AOCHiKeHHs); 1.2 — 3pa3ok
OJIAKUTHOTO KOJIKOPY (TIICTIsl eKCIIEpUMEHTY); 2.1 — 3pa30k MmypIrypoBOro Koiasopy (10
MpoIIeCy AOCTIHKEHHS); 2.2 — 3pa30K IMyPIypOBOTO KOIbOPY (IMicisi eKCIIEPUMEHTY);

a — obmacTe MpUQPTOBOTO €IEMEHTY; O — CYIIUJIbHa YaCTHHA PUCYHKY MapKepy;

B — paMKa Mapkepy
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[Ticnst OIiHIOBaHHS OTPUMAHUX PE3YJIBTATIB MOYKHA 3pOOUTH HACTYITHI BUCHOBKHU:

a) JUIs BCIX 3pasKiB yepe3 TEeKCTYpOBAHICTh Marepially XapaKTepHa HEUITKICTh
KpaiB MpU OTpPUMaHHI BIAOMTKIB, 110 HNPHU3BOAWIO y MOJAJIBIIOMY IO MOTIPILIEHHS
CHPUMHATTSA MapKepy KaMeporo MPUCTPOIO IMPU MOPIBHSAHHI MPOTrpamMol0 OTPUMAaHOIrO
BIJIOUTKY 3 HM(DPOBUM OPUTIHATIOM;

0) nus OJAKUTHOIO BIATIHKY XapaKTEPHUM € MOTEMHIHHS PUCYHKY MapKepy y
X011 eKCIITyaTallli Ta MOCBITIIHHS KpaiB, 30KpeMa Ha paMili, 10 XapaKTePU3ye MEBHY
HEPIBHOMIPHICTh BIUIMBY 30BHILIHIX YMOB Ta MOKa3HUKIB MaTepiaily Ha pe3yJsbTaT, 0
MATBEPKYETHCS KOTIPHUMHU BIIXWJICHHSAMH Y I TIEPi0/T;

T') JUTs1 3pa3KiB XapaKTepHE JOJATKOBE «IIOJIOCIHHSDY — KOJIP BUIIBITA€ CMyTaMH B3/IOBK
pucyHKy Mapkepy. Lleit nedext nourHae nposIBISTUCS BXKE YEpe3 MICAIb JTOCTITHKEHHS;

1) 3pa3Ky OJIAKUTHOTO Ta IMyPITyPOBOTO BIATIHKIB Maii’e HE BIITBOPIOBATIUCH IIPH
BHUCOKOMY piBHi ocBiTiieHOcT1 (10 10000 k).

BinmoBiiHO 10 OTpUMaHUX PE3yJIbTAaTiB MOYKHA 3pOOUTH BUCHOBOK, II10:

1. JInst 6imGopiB, MO0 BUKOPHUCTOBYBATUMYTHCS MaKCUMyM 1 MICSIIb MOXJIUBE
BIATBOPEHHSI MapKepiB y KOJIbOpax, KOJIPHUN KOHTPACT SIKUX 3 (JOHOM CKJIQJa€ HE
MeHnte 2,5:1.

2. Hns Ou100pAiB, 10 BUKOPUCTOBYBATUMYTHCS OUIbII€ OJHOTO MICHIlb,
palioHaJIbHO BIATBOPEHHSI MAapKepIB y KOJbOPAX, KOJIPHUN KOHTPACT SKUX 3 (POHOM

ckJIagac He MmeHie 7:1.

3.3. BuzHaueHHs parioHaIbHOTO CTYTICHS IeTali3allii MapKepiB JOMOBHEHOT peaTbHOCTI

3.3.1. BusznaueHHs palioHaJBLHOTO CTYIICHS JeTali3allii MapKepiB JOMOBHEHOI
peanbHOCTI JJIsl CITUTANUTIB Ta MJIaKaTiB

3.3.1.1. BusnaueHHs palioHaJIbHOTO CTYIICHS JeTalli3allii MapKepiB JOIMOBHEHOI
peanbHOCTI, U0 BIAIPYKOBaHI HU(PPOBUM CIIOCOOOM APYKY

Tak camo, 5K 1 U1 TTOTIEPETHIX €TalliB, OyJI0 POBEACHO MOMEPEAHE JOCTIKCHHS B
pamkax Tiei piznuHoi Mojeni (iuB. puc. 3.1-3.2). byno BctaHOBIIEHO, 1110 3 BijicTaHi 50 cM
3YUTYIOTBCSL MapKepH 31 cTyrneHem aeranizaiii 70-80% ta 10-20% y po3mipax 80 x 80 mm
ta 130 x 130 mm. I3 Bigcrani 130 cM 34unTyBaimcst TOro K CTYIIEHS JeTaji3alii y po3mipi

280 x 280 mm. IIpotsirom mocmimkeHHs OyJI0 OTPUMAHO HACTYIIHI PE3YJIbTAaTH IO Yacy



141

3YNTYBaHHS MapKepiB, IO HaBeneHl y Tabmmii 3.36-3.37 Ha ocHoBi [4]. Hactymaum
KPOKOM OYJI0 BUKOHAHO CTaTUCTHYHE ONPAIFOBAHHS JAaHWX BUIMOBIAHO JIO0 METOUKH,
onucaHol y mapo3aun 2.8. Pezynpratu HaBeneHi y Tabmuusgx 3.38-3.40, BpaxoByrouu
pesynpTatu [4]. Mapkepu IOCIIKyBIMCS B THX YMOBax, IO OYyJM BH3HAYCHI JUIS
BIZIMOBITHOTO po3Mipy (auB. yHKT 3.1.1). Takox O0ys0 moOyaoBaHo rpadivyHi 3a1eKHOCTI

JUISL aHANI3y OTPUMAHUX PE3yJIbTaTiB (IuB. puc. 3.27-3.29).

Tabmuus 3.36 — Cepeani 4acoBi 3aMipy CKaHYBAaHHSI MapKepiB 3 BCTAHOBJIEHOI

MiHIMaJIbHOI BijgcTaHi (50 cMm)

ITogaTkoBi OTtpumMaHi pe3ynbraTi (CepeHi 3HaUYeHHS), C
Pozwmip 3amipH, ¢ IToxmypwuii 1eHb | [TepeminHa XMapHICThH | CoHsYHHHN IeHDb
Ne | mapkepy, Cryninb neranizaiii pucyHKy Mapkepy, %
w0 o] 0.0 |70-80 | 10-20 .| 70-80 | 10-20 70-80 | 10-20
BiCyTHICTh 3aXHCHOTO €JIEMEHTY
1| 80x80 | 3,98 | 4,95 3,95 5,30 4,99 5,25 13,02 He
3YMTYBABCS
HasiBHICTB 3aXHMCHOTO €JIeMEHTY (CKJIO)
He
2 |130%x130| 3,66 | 4,48 3,55 3,05 6,02 7,59 15,20 3YUTYBaBCSI
BifcyTHICTh 3aXHCHOTO €JeMEHTY
402 | 525 | 437 | 623 | 599 | 912

Tabmuus 3.37 — Cepeani 4acoBi 3aMipy CKaHYBAaHHSI MapKepiB 3 BCTAHOBJICHOI

MakcumaiabHOi BijicTaHl (130 cm)

[NouaTkoBi OtpumMaHi pe3ynbraTi (cepeHi 3HaUeHHS), C
Pozmip 3aMipH, ¢ [Toxmypuit 1eHb | [TepemMiHHa XMapHICTh | CoHs1yHUI1 1eHb
Ne | mapxkepy, Crymninp geTarmizamii pucyHKy Mapkepy, %
MM 2080 | 10.20 70-80 | 1020 | _70-80 | 1020 | 70-80 | 10-20
HasiBHICT 3aXHCHOTO €JeMEHTY (CKJI0)
602 | 700 | 839 | 901 | 1512 | 18729
1 [280x280| 3,29 | 4,89 BiacyTHICTh 3aXHCHOTO €JIEMEHTY
499 | 535 | 639 | 759 | 10,12 | 20,20

[Ticns MOpIBHSHHS Ta OIIHIOBAHHS OTPUMAHHUX PE3yJIbTaTiB, OyJIO 3p0o0JIeHO
BHUCHOBOK, III0 MapKepu 3 OUIbIIMM Ta MEHUIMM piBHEM JeTaiizallii (y NOpIBHSIHHI 3
40-50%) manu 3HayHO OUTBINIMN 4Yac Ha 34UTyBaHHA (Ha 3-5 ¢ B CEpeHBOMY Y
3QJIEKHOCTI BiJl YMOB OCBITJICHHS) SIK MIPU MEHIIIH BijicTaHi 3uuTyBaHHs (50 cm), Tak 1
npu Benukid (130 cMm), a TakoX MOXKHa BIAMITUTH 3HAYHUWA CTYIIEHb BIUIMBY
OCBITJICHOCTI, OCKUJIbKH IPH HOT0 BUCOKoMYy piBHi (70 10000 irokciB) Mapkepu B3araii

HE3YUTYBAJIMUCS K IPU HASIBHOCTI 3aXMCHOT'O €JIEMEHTY, TakK 1 3a HOro BiICYTHOCTI.



142

Tabmuus 3.38 — PedynbraTi aHanizy 34MTyBaHHS MapKepiB, po3MilIeHux Ha BigcTani 50 cM (6e3 HassBHOCTI 3aXMCHOTO €JIEMEHTY)

I'pannmi

KimpKicTh BiIMOB B iHTEpBai

YacricTh HaCTaHHS BIIMOBU

VIMOBIpHICTb TOSIBH BiZIMOBH

MmoBipHicTh 6€3BiIMOBHOI poboTH

irepBany Cepenne KiJ‘II.,KiCTI) 70-80% | 10-20 % 70-80 % | 10-20 % : 70-80 % 10-20 % 70-80 % | 10-20 %
(1) HAIPAIFOBAHHSI | IOCITiPKEHb Po3mip Mapkepy, MM
80 | 130 | 80 [ 130 | 8 | 130 | 8 | 130 | 80 130 80 130 80 130 | 80 [ 130
[oxmypwmit nenb — 10-20% ocBiTiIcHHS
1 7 4 25 25 25 25 0,0382 | 0,0407 | 0,0360 | 0,0397 | 0,1786 | 0,1786 | 0,1786 | 0,1786 | 0,8214 | 0,8214 | 0,8214 |0,8214
8 | 14 11 25 25 25 30 | 0,0382 | 0,0407 | 0,0360 | 0,0476 | 0,1786 | 0,1786 | 0,1786 | 0,2143 | 0,8214 | 0,8214 | 0,8214 | 0,7857
15 | 21 18 35 25 35 25 0,0534 | 0,0407 | 0,0504 | 0,0397 | 0,2500 | 0,1786 | 0,2500 | 0,1786 | 0,7500 | 0,8214 | 0,7500 | 0,8214
22 | 28 25 40 40 35 40 | 0,0611 | 0,0650 | 0,0504 | 0,0635 | 0,2857 | 0,2857 | 0,2500 | 0,2857 | 0,7143 | 0,7143 | 0,7500 |0,7143
29 | 35 32 30 30 30 30 | 0,0458 | 0,0488 | 0,0432 | 0,0476 | 0,2143 | 0,2143 | 0,2143 | 0,2143 | 0,7857 | 0,7857 | 0,7857 |0,7857
36 | 42 39 35 35 35 35 0,0534 | 0,0569 | 0,0504 | 0,0556 | 0,2500 | 0,2500 | 0,2500 | 0,2500 | 0,7500 | 0,7500 | 0,7500 |0,7500
43 | 49 46 35 35 35 35 0,0534 | 0,0569 | 0,0504 | 0,0556 | 0,2500 | 0,2500 | 0,2500 | 0,2500 | 0,7500 | 0,7500 | 0,7500 |0,7500
50 | 56 53 35 35 35 40 | 0,0534 | 0,0569 | 0,0504 | 0,0635 | 0,2500 | 0,2500 | 0,2500 | 0,2857 | 0,7500 | 0,7500 | 0,7500 |0,7143
57 | 63 60 140 35 35 50 35 0,0534 | 0,0569 | 0,0719 | 0,0556 | 0,2500 | 0,2500 | 0,3571 | 0,2500 | 0,7500 | 0,7500 | 0,6429 |0,7500
64 | 70 67 45 35 45 35 0,0687 | 0,0569 | 0,0647 | 0,0556 | 0,3214 | 0,2500 | 0,3214 | 0,2500 | 0,6786 | 0,7500 | 0,6786 |0,7500
71 | 77 74 45 35 50 35 0,0687 | 0,0569 | 0,0719 | 0,0556 | 0,3214 | 0,2500 | 0,3571 | 0,2500 | 0,6786 | 0,7500 | 0,6429 |0,7500
78 | 84 81 35 35 60 35 0,0534 | 0,0569 | 0,0863 | 0,0556 | 0,2500 | 0,2500 | 0,4286 | 0,2500 | 0,7500 | 0,7500 | 0,5714 |0,7500
85 | 91 88 35 35 35 35 0,0534 | 0,0569 | 0,0504 | 0,0556 | 0,2500 | 0,2500 | 0,2500 | 0,2500 | 0,7500 | 0,7500 | 0,7500 |0,7500
92 | 98 95 50 50 50 50 ]0,0763 | 0,0813 | 0,0719 | 0,0794 | 0,3571 | 0,3571 | 0,3571 | 0,3571 | 0,6429 | 0,6429 | 0,6429 |0,6429
99 | 105 102 50 45 50 45 0,0763 | 0,0732 | 0,0719 | 0,0714 | 0,3571 | 0,3214 | 0,3571 | 0,3214 | 0,6429 | 0,6786 | 0,6429 |0,6786
106 | 112 109 50 50 50 50 ]0,0763 | 0,0813 | 0,0719 | 0,0794 | 0,3571 | 0,3571 | 0,3571 | 0,3571 | 0,6429 | 0,6429 | 0,6429 |0,6429
1131120 116,5 50 45 50 50 ]0,0763 | 0,0732 | 0,0719 | 0,0794 | 0,3571 | 0,3214 | 0,3571 | 0,3571 | 0,6429 | 0,6786 | 0,6429 |0,6429
> 655 | 615 695 630 | 1,0000 | 1,0000 | 1,0000 | 1,0000
MateMaTHYHe O9iKyBaHHS 188,3929 165,8929 215,1786 173,9286
Hucnepcist 66,9550 57,4394 100,6920 58,9965
CepeTHbOKBAIPATUYHE BiIXMICHHS 8,1826 7,5789 10,0345 7,6809
KoediuienT Bapiawii 22% 22% 25% 21%
[Tepeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 35 35 35 35 0,0455 | 0,0470 | 0,0458 | 0,0476 | 0,2500 | 0,2500 | 0,2500 | 0,2500 | 0,7500 | 0,7500 | 0,7500 | 0,7500
8 | 14 11 35 35 40 40 | 0,0455 | 0,0470 | 0,0523 | 0,0544 | 0,2500 | 0,2500 | 0,2857 | 0,2857 | 0,7500 | 0,7500 | 0,7143 | 0,7143
15 | 21 18 45 35 40 40 | 0,0584 | 0,0470 | 0,0523 | 0,0544 | 0,3214 | 0,2500 | 0,2857 | 0,2857 | 0,6786 | 0,7500 | 0,7143 | 0,7143
22 | 28 25 140 45 45 45 40 | 0,0584 | 0,0604 | 0,0588 | 0,0544 | 0,3214 | 0,3214 | 0,3214 | 0,2857 | 0,6786 | 0,6786 | 0,6786 | 0,7143
29 | 35 32 45 45 45 45 0,0584 | 0,0604 | 0,0588 | 0,0612 | 0,3214 | 0,3214 | 0,3214 | 0,3214 | 0,6786 | 0,6786 | 0,6786 | 0,6786
36 | 42 39 45 40 40 40 | 0,0584 | 0,0537 | 0,0523 | 0,0544 | 0,3214 | 0,2857 | 0,2857 | 0,2857 | 0,6786 | 0,7143 | 0,7143 | 0,7143
43 | 49 46 50 50 50 50 |0,0649 | 0,0671 | 0,0654 | 0,0680 | 0,3571 | 0,3571 | 0,3571 | 0,3571 | 0,6429 | 0,6429 | 0,6429 | 0,6429
50 | 56 53 45 45 50 50 ] 0,0584 | 0,0604 | 0,0654 | 0,0680 | 0,3214 | 0,3214 | 0,3571 | 0,3571 | 0,6786 | 0,6786 | 0,6429 | 0,6429




[Mponosxenns Tabmui 3.38

143

. . . . . . o L . VMoBipHicTh Ge3BiIMOBHOT
T'parmi o KinbkicTs BiMOB B iHTEpBaTi YacTicTh HACTAHHS BiJIMOBU VIMOBIpHICTb TIOSIBH BiZIMOBH pobota
inTepBany Cepenuie Kimbxicts 7080% |  10-20% 7080% | 1020 % 7080% | 1020 % 70-80% | 1020 %
HAIPAIFOBAHHS | JIOCIiKEHb -
(mH) Po3mip Mapkepy, MM
80 | 130 | 80 [ 130 ] 80 | 130 | 8 | 130 80 | 130 | 8 | 130 | 8 | 130 | 80 [ 130
[epeminna xmapHicTh — 50-60% ocBiTICHHS
57 63 60 45 40 40 40 | 0,0584 | 0,0537 | 0,0523 | 0,0544 | 0,3214 | 0,2857 |0,2857| 0,2857 10,6786 | 0,7143 |0,71430,7143
64 70 67 45 45 45 45 10,0584 | 0,0604 | 0,0588 | 0,0612 | 0,3214 | 0,3214 |0,3214| 0,3214 |0,6786| 0,6786 |0,6786|0,6786
71 77 74 45 45 50 50 | 0,0584 | 0,0604 | 0,0654 | 0,0680 | 0,3214 | 0,3214 |0,3571| 0,3571 |0,6786| 0,6786 |0,6429 10,6429
78 84 81 45 45 45 40 | 0,0584 | 0,0604 | 0,0588 | 0,0544 | 0,3214 | 0,3214 |0,3214]| 0,2857 |0,6786| 0,6786 |0,6786|0,7143
85 91 88 140 50 50 50 50 | 0,0649 | 0,0671 | 0,0654 | 0,0680 | 0,3571 | 0,3571 |0,3571| 0,3571 |0,6429| 0,6429 |0,6429|0,6429
92 98 95 50 45 45 45 10,0649 | 0,0604 | 0,0588 | 0,0612 | 0,3571 | 0,3214 |0,3214] 0,3214 |0,6429| 0,6786 |0,6786|0,6786
99 | 105 102 45 45 45 45 10,0584 | 0,0604 | 0,0588 | 0,0612 | 0,3214 | 0,3214 |0,3214] 0,3214 |0,6786| 0,6786 |0,6786|0,6786
106 | 112 109 50 50 50 40 | 0,0649 | 0,0671 | 0,0654 | 0,0544 | 0,3571 | 0,3571 |0,3571] 0,2857 |0,6429 | 0,6429 |0,6429|0,7143
113 ] 120 116,5 50 50 50 40 | 0,0649 | 0,0671 | 0,0654 | 0,0544 | 0,3571 | 0,3571 |0,3571]| 0,2857 |0,6429 | 0,6429 |0,6429|0,7143
> 770 | 745 765 735 | 1,0000 | 1,0000 | 1,0000 | 1,0000
MaTeMaTH4He O9iKyBaHHS 251,4286 236,2500 248,3929 229,4643
Jucnepcis 19,0311 25,0865 20,5882 20,4152
CepenrHbOKBaIpaTUIHE BiIXIIICHHS 43625 5,0086 4,5374 4,5183
KoedimienT Bapiarii 10% 12% 10% 11%
Constuanii nenb — 90-100% ocBiTiIeHHS
1 7 4 60 50 100 60 | 0,0482 | 0,0441 | 0,0515 | 0,0399 | 0,4286 | 0,3571 |0,7143| 0,4286 | 0,5714 | 0,6429 [0,2857]0,5714
8 14 11 60 45 100 70 | 0,0482 | 0,0396 | 0,0515 | 0,0465 | 0,4286 | 0,3214 |0,7143| 0,5000 | 0,5714 | 0,6786 |0,2857]0,5000
15 21 18 65 65 120 80 | 0,0522 | 0,0573 | 0,0619 | 0,0532 | 0,4643 | 0,4643 |0,8571| 0,5714 | 0,5357 | 0,5357 |0,14290,4286
22 28 25 60 60 120 80 | 0,0482 | 0,0529 | 0,0619 | 0,0532 | 0,4286 | 0,4286 |0,8571| 0,5714 | 0,5714 | 0,5714 |0,14290,4286
29 35 32 65 65 100 80 | 0,0522 | 0,0573 | 0,0515 | 0,0532 | 0,4643 | 0,4643 |0,7143| 0,5714 | 0,5357 | 0,5357 |0,2857|0,4286
36 42 39 60 60 100 80 | 0,0482 | 0,0529 | 0,0515 | 0,0532 | 0,4286 | 0,4286 |0,7143| 0,5714 | 0,5714 | 0,5714 |0,2857|0,4286
43 49 46 65 65 120 85 10,0522 | 0,0573 | 0,0619 | 0,0565 | 0,4643 | 0,4643 |0,8571| 0,6071 | 0,5357 | 0,5357 [0,1429(0,3929
50 56 53 60 60 110 85 10,0482 | 0,0529 | 0,0567 | 0,0565 | 0,4286 | 0,4286 |0,7857| 0,6071 | 0,5714 | 0,5714 [0,2143|0,3929
57 63 60 140 70 50 110 85 10,0562 | 0,0441 | 0,0567 | 0,0565 | 0,5000 | 0,3571 {0,7857| 0,6071 | 0,5000 | 0,6429 [0,2143|0,3929
64 70 67 70 70 110 80 | 0,0562 | 0,0617 | 0,0567 | 0,0532 | 0,5000 | 0,5000 |0,7857| 0,5714 | 0,5000 | 0,5000 |0,2143|0,4286
71 77 74 70 45 110 90 | 0,0562 | 0,0396 | 0,0567 | 0,0598 | 0,5000 | 0,3214 |0,7857| 0,6429 | 0,5000 | 0,6786 |0,2143]0,3571
78 84 81 70 50 110 100 | 0,0562 | 0,0441 | 0,0567 | 0,0664 | 0,5000 | 0,3571 |0,7857| 0,7143 | 0,5000 | 0,6429 [0,2143|0,2857
85 91 88 70 70 110 110 | 0,0562 | 0,0617 | 0,0567 | 0,0731 | 0,5000 | 0,5000 |0,7857| 0,7857 | 0,5000 | 0,5000 |0,2143]0,2143
92 98 95 100 80 100 110 | 0,0803 | 0,0705 | 0,0515 | 0,0731 | 0,7143 | 0,5714 [0,7143| 0,7857 | 0,2857 | 0,4286 |0,2857]0,2143
99 | 105 102 100 | 100 140 110 | 0,0803 | 0,0881 | 0,0722 | 0,0731 | 0,7143 | 0,7143 |1,0000| 0,7857 | 0,2857 | 0,2857 [0,0000|0,2143
106 | 112 109 100 | 100 140 110 | 0,0803 | 0,0881 | 0,0722 | 0,0731 | 0,7143 | 0,7143 |1,0000| 0,7857 | 0,2857 | 0,2857 |0,0000|0,2143
113 ] 120 116,5 100 | 100 140 90 | 0,0803 | 0,0881 | 0,0722 | 0,0598 | 0,7143 | 0,7143 |1,0000]| 0,6429 | 0,2857 | 0,2857 |0,0000(0,3571
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T'panmi KispKicTh BiIMOB B iHTEpBai YacTicTh HaCTAHHS BiIMOBH VimoBipHicTh nosiBY BigMoBH | MIMOBipHicTh 6€3Bi1MOBHOT po6oTH
ixreprany Cepene Kintbkicts 70-80% | 10-20 % 70-80% | 10-20% 70-80% | 10-20% 70-80% | 1020 %
(1) HAMPAIFOBAHHS | JOCII/KEHb Po3mip Mapkepy, MM
80 | 130 [ 80 | 130 | 8 | 130 | 8 | 130 | 8o [ 130 | 8 [ 130 | 8 | 130 | 80 [ 130
Constunnii nenp — 90-100% ocBiTieHHS
y | 1245 | 1135 | 1940 | 1505 | 1,0000 [ 1,0000 | 1,0000 | 1,0000 | | | | | |

MateMaTH4He O9iKyBaHHS 679,8214 580,1786 1604,2857 976,9643
Jucnepcis 235,1211 320,4152 188,9273 208,1315
CepeTHbOKBaIPATUYHE BiIXMICHHS 15,3337 17,9001 13,7451 14,4268
KoediuienT Bapiawii 22% 28% 12% 17%

Tabmuiis 3.39 — Pe3ynbraTl aHami3y 3UMTYBaHHS MapKepiB, po3MillleHUX Ha BifcTaHi 50 cM (Mpu HAsSBHOCTI 3aXUCHOTO €JIEMEHTY)

. KinpkicTh BiIMOB B . . o . . o . . .
I'panum . . . YacricTh HaCTaHHS BIIMOBU VIMOBIpHICTb I105IBU BIIMOBU HmogipHicTh 0e3BiAMOBHOT poOOTH
HTeDBAT Cepenne Klnl?chTb IHTEpBai
PBAY | anparosanns | nocimkens | 7080% | 10-20 % 70-80 % | 10-20 % 70-80% | 10-20 % 70-80% | 10-20 %
() Po3mip mapkepy — 130 x 130 mm
Ioxmypwuit nenp — 10-20% ocBITICHHS

1 7 4 30 30 0,0458 0,0432 0,2143 0,2143 0,7857 0,7857

8 | 14 11 30 30 0,0458 0,0432 0,2143 0,2143 0,7857 0,7857
15 | 21 18 30 35 0,0458 0,0504 0,2143 0,2500 0,7857 0,7500
22 | 28 25 30 40 0,0458 0,0576 0,2143 0,2857 0,7857 0,7143
29 | 35 32 30 40 0,0458 0,0576 0,2143 0,2857 0,7857 0,7143
36 | 42 39 35 40 0,0534 0,0576 0,2500 0,2857 0,7500 0,7143
43 1 49 46 35 40 0,0534 0,0576 0,2500 0,2857 0,7500 0,7143
50 | 56 53 40 40 0,0611 0,0576 0,2857 0,2857 0,7143 0,7143
57 | 63 60 140 40 40 0,0611 0,0576 0,2857 0,2857 0,7143 0,7143
64 | 70 67 40 40 0,0611 0,0576 0,2857 0,2857 0,7143 0,7143
71 | 77 74 40 35 0,0611 0,0504 0,2857 0,2500 0,7143 0,7500
78 | 84 81 40 35 0,0611 0,0504 0,2857 0,2500 0,7143 0,7500
85 | 91 88 35 50 0,0534 0,0719 0,2500 0,3571 0,7500 0,6429
92 | 98 95 50 50 0,0763 0,0719 0,3571 0,3571 0,6429 0,6429
99 | 105 102 50 50 0,0763 0,0719 0,3571 0,3571 0,6429 0,6429
106 | 112 109 50 50 0,0763 0,0719 0,3571 0,3571 0,6429 0,6429
113 | 120 116,5 50 50 0,0763 0,0719 0,3571 0,3571 0,6429 0,6429

> 655 695 1,0000 1,0000
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. L . . . . . o . . MMoBipHicTh Ge3BiIMOBHOI
I'panuti . KinbkicTs BiIMOB B iHTEpBai YacTicTh HACTAHHS BiJIMOBU WIMOBIpHICTb TOSIBU Bi]MOBH
{HTeDBAL Cepenne KIJ'II.,KICTI) pobotu
PRALY |y anpawosansa| nocimkens|  7080% | 1020 % 7080% | 1020% |  70-80% | 1020% | 70-80% | 10-20%
() Po3mip mapkepy — 130 x 130 mm
MateMaTH9HEe O9iKyBaHHS 186,9643 208,3929
Hucnepcist 55,1903 44,8097
CepeHbOKBAJIpaTHYHE BIIXUIICHHS 7,4290 6,6940
KoediuienT Bapiawii 20% 17%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 35 35 0,0400 0,0333 0,2500 0,2500 0,7500 0,7500
8 14 11 35 35 0,0400 0,0333 0,2500 0,2500 0,7500 0,7500
15 | 21 18 50 50 0,0571 0,0476 0,3571 0,3571 0,6429 0,6429
22 | 28 25 50 50 0,0571 0,0476 0,3571 0,3571 0,6429 0,6429
29 | 35 32 50 60 0,0571 0,0571 0,3571 0,4286 0,6429 0,5714
36 | 42 39 70 60 0,0800 0,0571 0,5000 0,4286 0,5000 0,5714
43 | 49 46 50 60 0,0571 0,0571 0,3571 0,4286 0,6429 0,5714
50 | 56 53 50 60 0,0571 0,0571 0,3571 0,4286 0,6429 0,5714
57 | 63 60 140 45 75 0,0514 0,0714 0,3214 0,5357 0,6786 0,4643
64 | 70 67 45 75 0,0514 0,0714 0,3214 0,5357 0,6786 0,4643
71 | 77 74 45 75 0,0514 0,0714 0,3214 0,5357 0,6786 0,4643
78 | 84 81 50 75 0,0571 0,0714 0,3571 0,5357 0,6429 0,4643
85 | 91 88 50 75 0,0571 0,0714 0,3571 0,5357 0,6429 0,4643
92 | 98 95 60 75 0,0686 0,0714 0,4286 0,5357 0,5714 0,4643
99 | 105 102 60 60 0,0686 0,0571 0,4286 0,4286 0,5714 0,5714
106 | 112 109 70 70 0,0800 0,0667 0,5000 0,5000 0,5000 0,5000
113 | 120 116,5 60 60 0,0686 0,0571 0,4286 0,4286 0,5714 0,5714
> 875 1050 1,0000 1,0000
MareMaTHYHE OYiKYBaHHS 333,0357 483,5714
Hucnepcis 93,4256 167,4740
CepeHbOKBaIpATUYHE BiTXHICHHS 9,6657 12,9412
KoedimienT Bapiarmii 19% 22%
Consannii gesp — 90-100% ocBiTieHHsS
1 7 4 50 90 0,0386 0,0417 0,3571 0,6429 0,6429 0,3571
8 14 11 70 110 0,0541 0,0509 0,5000 0,7857 0,5000 0,2143
15 | 21 18 140 70 100 0,0541 0,0463 0,5000 0,7143 0,5000 0,2857
22 | 28 25 70 110 0,0541 0,0509 0,5000 0,7857 0,5000 0,2143
29 | 35 32 70 140 0,0541 0,0648 0,5000 1,0000 0,5000 0,0000
36 | 42 39 70 120 0,0541 0,0556 0,5000 0,8571 0,5000 0,1429
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. o . . . . . o L . VImoBipHicTh Ge3BiIMOBHOT
.FpaHI/IHI Cepene Kinbicts KimpkicTh BiIMOB B iHTEpBaITi YacTicTh HACTaHHS BiIMOBU WIMOBIpHICTh TTOSIBH BiTMOBHU poBoTH
HHTEPBANY | o npaigoBaHs | 10CTikeHD 7080% | 1020 % 70-80% | 10-20% 70-80% | 1020 % 70-80% | 1020 %

() Po3mip mapkepy — 130 x 130 Mm
Consunnii nenp — 90-100% ocBiTineHHs
43 | 49 46 70 130 0,0541 0,0602 0,5000 0,9286 0,5000 0,0714
50 | 56 53 70 130 0,0541 0,0602 0,5000 0,9286 0,5000 0,0714
57 | 63 60 60 130 0,0463 0,0602 0,4286 0,9286 0,5714 0,0714
64 | 70 67 70 130 0,0541 0,0602 0,5000 0,9286 0,5000 0,0714
71 | 77 74 60 130 0,0463 0,0602 0,4286 0,9286 0,5714 0,0714
78 | 84 81 140 80 140 0,0618 0,0648 0,5714 1,0000 0,4286 0,0000
85 | 91 88 90 140 0,0695 0,0648 0,6429 1,0000 0,3571 0,0000
92 | 98 95 95 140 0,0734 0,0648 0,6786 1,0000 0,3214 0,0000
99 | 105 102 100 140 0,0772 0,0648 0,7143 1,0000 0,2857 0,0000
106 | 112 109 100 140 0,0772 0,0648 0,7143 1,0000 0,2857 0,0000
113 | 120 116,5 100 140 0,0772 0,0648 0,7143 1,0000 0,2857 0,0000
> 1295 2160 1,0000 1,0000
MateMaTHYHe O4iKyBaHHs 731,6071 1988,5714
Hucnepcis 222,1453 232,5260
CepenHbOKBAIPATHIHE BiIXIIICHHS 14,9045 15,2488
KoedimienT Bapiarmii 20% 12%

Tabmuug 3.40 — Pe3ynpTaTi aHami3y 34MTYBaHHS MapKepiB, po3MillleHuX Ha BijacTadl 130 cm

KinbkicTh BiIMOB B . . o .. . o . . .
. . . YacTicTh HaCTaHHS B1IMOBU HMOBIpHICTh OSIBU BIAMOBHU HMoBipHICTh 0€3BIAMOBHOT POOOTH
Tpanu Cepenne Kinbkicth T
inTepBany PelL ; 70-80% | 10-20 % 70-80 % | 10-20 % 70-80% | 10-20 % 70-80 % | 10-20 %
HaIpALOBaHHS | JOCTiPKCHb :
() HasiBHiCTb 3aXHCHOTO EIEMEHTY
¢ |memac| e | memae] € | Hemae | € | Hemae ¢ | memac | e [ memae | e | memae | € | nemac
[oxmypwmit nenb — 10-20% ocBiTiIcHHS

1 7 4 47 27 45 35 10,0448 | 0,0375 0,0425 0,0391 |0,335710,1929 | 0,3214 | 0,2500 |0,6643| 0,8071 0,6786 10,7500
8 | 14 11 42 27 48 35 10,0400 | 0,0375 0,0453 0,0391 0,3000 | 0,1929 | 0,3429 | 0,2500 |0,7000| 0,8071 0,6571 10,7500
15 | 21 18 54 33 51 34 10,0514 | 0,0458 0,0481 0,0380 |0,3857]0,2357]0,3643 | 0,2429 {0,6143| 0,7643 0,6357 10,7571
22 | 28 25 140 54 30 51 34 10,0514 | 0,0417 0,0481 0,0380 |0,3857]0,2143 | 0,3643 | 0,2429 |0,6143| 0,7857 0,6357 10,7571
29 | 35 32 57 33 57 34 10,0543 | 0,0458 0,0538 0,0380 |0,4071]0,2357]0,4071 | 0,2429 [0,5929| 0,7643 0,5929 10,7571
36 | 42 39 51 33 63 40 10,0486 | 0,0458 0,0594 0,0447 10,3643 |0,23570,4500 | 0,2857 [0,6357| 0,7643 0,5500 10,7143
43 | 49 46 60 36 60 45 10,0571] 0,0500 0,0566 0,0503 |0,4286 10,2571 | 0,4286 | 0,3214 10,5714| 0,7429 0,5714 10,6786
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KinmpkicTh BiIMOB B . . . . . o . . ..
) ) . YacTicTh HACTAHHS BiJIMOBU WIMOBIpHICTh MOSBU BiIMOBH HmoBipHICT O€3BIAMOBHOI pOOOTH
I'panurii Cepe - iHTepBai
iHTepBaiy PEHE pric 7080% | 10-20 % 70-80% | 10-20% 70-80% | 1020 % 7080% | 1020 %
HAMPAIFOBAHHS | JTOCTIHKEHb -
(mH) Po3mip Mapkepy, MM
¢ |nemae] € |memae| € | memae | € | Hemae € Hemae | e | Hemae | e | memae | e | nemae
oxmypwii gews — 10-20% ocBiTIaeHHS
50 | 56 53 60 | 42 | 60 | 55 ]0,0571] 0,0583 | 0,0566 | 0,0615 | 0,4286 | 0,3000 | 0,4286 | 0,3929 | 0,5714 | 0,7000 | 0,5714 | 0,6071
57 63 60 54 | 42 | 60 | 55 ]0,0514] 0,0583 | 0,0566 | 0,0615 | 0,3857 | 0,3000 | 0,4286 | 0,3929 | 0,6143 | 0,7000 | 0,5714 | 0,6071
64 | 70 67 63 42 | 63 60 |0,0600 | 0,0583 | 0,0594 | 0,0670 | 0,4500 | 0,3000 | 0,4500 | 0,4286 | 0,5500 | 0,7000 | 0,5500 | 0,5714
71 77 74 63 54 | 57 | 63 |0,0600] 0,0750 | 0,0538 | 0,0704 | 0,4500 | 0,3857 | 0,4071 | 0,4500 | 0,5500 | 0,6143 | 0,5929 | 0,5500
78 84 81 140 63 54 | 63 69 10,0600 0,0750 | 0,0594 | 0,0771 | 0,4500 | 0,3857 | 0,4500 | 0,4929 | 0,5500 | 0,6143 | 0,5500 | 0,5071
85 91 88 69 | 48 | 75 63 10,0657 0,0667 | 0,0708 | 0,0704 | 0,4929 | 0,3429 | 0,5357 | 0,4500 | 0,5071 | 0,6571 | 0,4643 | 0,5500
92 98 95 69 | 54 | 75 63 10,0657( 0,0750 | 0,0708 | 0,0704 | 0,4929 | 0,3857 | 0,5357 | 0,4500 | 0,5071 | 0,6143 | 0,4643 | 0,5500
99 | 105 102 75 54 | 78 | 72 10,0714 0,0750 | 0,0736 | 0,0804 | 0,5357 | 0,3857 | 0,5571 | 0,5143 | 0,4643 | 0,6143 | 0,4429 | 0,4857
106 | 112 109 84 | 54 | 75 69 10,0800 0,0750 | 0,0708 | 0,0771 | 0,6000 | 0,3857 | 0,5357 | 0,4929 | 0,4000 | 0,6143 | 0,4643 | 0,5071
113 | 120 116,5 85 57 1 .79 | 69 10,0810 0,0792 | 0,0745 | 0,0771 | 0,6071 | 0,4071 | 0,5643 | 0,4929 | 0,3929 | 0,5929 | 0,4357 | 0,5071
> 1050 ] 720 | 1060 | 895 |1,0000 | 1,0000 | 1,0000 | 1,0000
MateMaTH4HEe O9iKyBaHHS 479,3286 231,0429 485,2571 361,1929
Jucnepcis 132,5329 108,9343 108,3460 202,8166
CepenrHbOKBaIpaTUIHE BiIXIIICHHS 11,5123 10,4372 10,4089 14,2414
KoedimienT Bapiarii 19% 25% 17% 28%
ITepeminHa xMapHicTb — 50-60% ocBiTIICHHS
1 7 4 45 36 | 50 | 35 |0,0372 | 0,0330 | 0,0398 | 0,0294 | 0,3214 | 0,2571 | 0,3571 | 0,2500 | 0,6786 | 0,7429 | 0,6429 | 0,7500
8 14 11 51 36 | 54 | 36 | 0,0421 | 0,0330 | 0,0430 | 0,0303 | 0,3643 | 0,2571 | 0,3857 | 0,2571 | 0,6357 | 0,7429 | 0,6143 | 0,7429
15 21 18 54 | 35 54 | 40 | 0,0446 | 0,0321 | 0,0430 | 0,0336 | 0,3857 | 0,2500 | 0,3857 | 0,2857 | 0,6143 | 0,7500 | 0,6143 | 0,7143
22 28 25 75 35 | 75 51 |0,0620 | 0,0321 | 0,0598 | 0,0429 | 0,5357 | 0,2500 | 0,5357 | 0,3643 | 0,4643 | 0,7500 | 0,4643 | 0,6357
29 35 32 75 | 47 | 75 54 | 0,0620 | 0,0431 | 0,0598 | 0,0454 | 0,5357 | 0,3357 | 0,5357 | 0,3857 | 0,4643 | 0,6643 | 0,4643 | 0,6143
36 42 39 54 | 51 54 | 57 [0,0446 | 0,0468 | 0,0430 | 0,0479 | 0,3857 | 0,3643 | 0,3857 | 0,4071 | 0,6143 | 0,6357 | 0,6143 | 0,5929
43 49 46 57 | 57 | 57 | 69 |0,0471 | 0,0523 | 0,0454 | 0,0580 | 0,4071 | 0,4071 | 0,4071 | 0,4929 | 0,5929 | 0,5929 | 0,5929 | 0,5071
50 56 53 140 63 63 60 | 72 [0,0521 | 0,0578 | 0,0478 | 0,0605 | 0,4500 | 0,4500 | 0,4286 | 0,5143 | 0,5500 | 0,5500 | 0,5714 | 0,4857
57 63 60 75 72 | 75 69 | 0,0620 | 0,0661 | 0,0598 | 0,0580 | 0,5357 | 0,5143 | 0,5357 | 0,4929 | 0,4643 | 0,4857 | 0,4643 | 0,5071
64 70 67 75 66 | 75 81 | 0,0620 | 0,0606 | 0,0598 | 0,0681 | 0,5357 | 0,4714 | 0,5357 | 0,5786 | 0,4643 | 0,5286 | 0,4643 | 0,4214
71 77 74 75 87 | 90 | 87 |0,0620 | 0,0798 | 0,0717 | 0,0731 | 0,5357 | 0,6214 | 0,6429 | 0,6214 | 0,4643 | 0,3786 | 0,3571 | 0,3786
78 84 81 75 78 | 75 84 | 0,0620 | 0,0716 | 0,0598 | 0,0706 | 0,5357 | 0,5571 | 0,5357 | 0,6000 | 0,4643 | 0,4429 | 0,4643 | 0,4000
85 91 88 75 81 90 | 100 | 0,0620 | 0,0743 | 0,0717 | 0,0840 | 0,5357 | 0,5786 | 0,6429 | 0,7143 | 0,4643 | 0,4214 | 0,3571 | 0,2857
92 98 95 90 8 | 90 | 96 |0,0744 | 0,0771 | 0,0717 | 0,0807 | 0,6429 | 0,6000 | 0,6429 | 0,6857 | 0,3571 | 0,4000 | 0,3571 | 0,3143
99 | 105 102 90 81 95 84 |0,0744 | 0,0743 | 0,0757 | 0,0706 | 0,6429 | 0,5786 | 0,6786 | 0,6000 | 0,3571 | 0,4214 | 0,3214 | 0,4000
106 | 112 109 90 87 | 90 | 84 |0,0744 | 0,0798 | 0,0717 | 0,0706 | 0,6429 | 0,6214 | 0,6429 | 0,6000 | 0,3571 | 0,3786 | 0,3571 | 0,4000
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KinbKicTh BiMOB B . . v . . ., . . .
T'pari o isrepsani YacTicTh HACTAHHS BiZIMOBH VIMOBIpHICTH ITOSIBH BiIMOBH HmoBipHICTh O€3BIAMOBHOI pOOOTH
inTepBany Cepene Kinpiicts 7080% | 10-20 % 70-80% | 1020 % 70-80% | 1020 % 70-80% | 1020 %
HAIPAIFOBAHHS JIOCITIKEHb -
(mH) Po3mip mapkepy, MM
€ | HeMa€| € | HEMaE | € | HEMaE | € | HEMae € HEMae | € | HEMae | € | HEMae | € | HEMaE
| Counstunwii 1eHb — 90-100% ocBiTIIEHHS
113 | 120 | 116,5 140 91 94 | 96 | 91 |0,0752]0,0862 | 0,0765 | 0,0765 | 0,6500 | 0,6714 | 0,6857 | 0,6500 | 0,3500 | 0,3286 | 0,3143 | 0,3500
> 12101090 | 1255|1190 | 1,0000 | 1,0000 | 1,0000 | 1,0000
MaTeMaTH4He O9iKyBaHHS 640,2286 548,9000 691,8786 645,6286
Hucnepcist 206,3806 409,2803 247,9100 416,9412
CepeTHbOKBaIPATUYHE BiIXMICHHS 14,3660 20,2307 15,7452 20,4191
KoediuienT Bapiawii 21% 33% 22% 30%
Constunnii 1enb — 90-100% ocBiTICHHS
1 7 4 68 | 57 | 85 | 75 |0,0452 | 0,0489 | 0,0555 | 0,0478 | 0,4857 | 0,4071 | 0,6071 | 0,5357 | 0,5143 | 0,5929 | 0,3929 | 0,4643
8 14 11 69 | 63 86 | 99 |0,0458 | 0,0541 | 0,0562 | 0,0631 | 0,4929 | 0,4500 | 0,6143 | 0,7071 | 0,5071 | 0,5500 | 0,3857 | 0,2929
15 21 18 69 | 60 | 86 | 87 |0,0458 | 0,0515 | 0,0562 | 0,0554 | 0,4929 | 0,4286 | 0,6143 | 0,6214 | 0,5071 | 0,5714 | 0,3857 | 0,3786
22 28 25 78 | 81 91 95 10,0518 | 0,0695 | 0,0594 | 0,0605 | 0,5571 | 0,5786 | 0,6500 | 0,6786 | 0,4429 | 0,4214 | 0,3500 | 0,3214
29 35 32 78 | 57 | 91 82 10,0518 | 0,0489 | 0,0594 | 0,0522 | 0,5571 | 0,4071 | 0,6500 | 0,5857 | 0,4429 | 0,5929 | 0,3500 | 0,4143
36 42 39 87 | 63 | 90 | 87 | 0,0578 | 0,0541 | 0,0588 | 0,0554 | 0,6214 | 0,4500 | 0,6429 | 0,6214 | 0,3786 | 0,5500 | 0,3571 | 0,3786
43 49 46 96 | 63 | 90 | 99 | 0,0638 | 0,0541 | 0,0588 | 0,0631 | 0,6857 | 0,4500 | 0,6429 | 0,7071 | 0,3143 | 0,5500 | 0,3571 | 0,2929
50 56 53 93 60 | 93 | 92 |0,0618 | 0,0515 | 0,0607 | 0,0586 | 0,6643 | 0,4286 | 0,6643 | 0,6571 | 0,3357 | 0,5714 | 0,3357 | 0,3429
57 63 60 140 96 | 66 | 93 | 93 |0,0638 | 0,0567 | 0,0607 | 0,0592 | 0,6857 | 0,4714 | 0,6643 | 0,6643 | 0,3143 | 0,5286 | 0,3357 | 0,3357
64 70 67 98 | 66 | 95 | 93 |0,0651 | 0,0567 | 0,0621 | 0,0592 | 0,7000 | 0,4714 | 0,6786 | 0,6643 | 0,3000 | 0,5286 | 0,3214 | 0,3357
71 77 74 92 | 69 | 95 | 94 |0,0611]0,0592 | 0,0621 | 0,0599 | 0,6571 | 0,4929 | 0,6786 | 0,6714 | 0,3429 | 0,5071 | 0,3214 | 0,3286
78 84 81 100 | 69 | 89 | 94 | 0,0664 | 0,0592 | 0,0581 | 0,0599 | 0,7143 | 0,4929 | 0,6357 | 0,6714 | 0,2857 | 0,5071 | 0,3643 | 0,3286
85 91 88 100 | 78 | 88 | 94 | 0,0664 | 0,0670 | 0,0575 | 0,0599 | 0,7143 | 0,5571 | 0,6286 | 0,6714 | 0,2857 | 0,4429 | 0,3714 | 0,3286
92 98 95 95 | 84 | 87 | 94 |0,0631|0,0721 | 0,0568 | 0,0599 | 0,6786 | 0,6000 | 0,6214 | 0,6714 | 0,3214 | 0,4000 | 0,3786 | 0,3286
99 105 102 94 | 69 | 80 | 97 |0,0625]0,0592 | 0,0523 | 0,0618 | 0,6714 | 0,4929 | 0,5714 | 0,6929 | 0,3286 | 0,5071 | 0,4286 | 0,3071
106 | 112 109 94 | 72 | 96 | 97 ]0,0625 ] 0,0618 | 0,0627 | 0,0618 | 0,6714 | 0,5143 | 0,6857 | 0,6929 | 0,3286 | 0,4857 | 0,3143 | 0,3071
113 | 120 116,5 98 | 88 | 95 | 98 |0,0651 | 0,0755 | 0,0621 | 0,0624 | 0,7000 | 0,6286 | 0,6786 | 0,7000 | 0,3000 | 0,3714 | 0,3214 | 0,3000
> 1505 1165|1530 1560| 1,0000 | 1,0000 | 1,0000 | 1,0000
MaTeMaTHIHE O9iKyBaHHS 966,6643 580,2071 985,7286 1040,3000
Jucnepcis 123,3080 81,8962 17,7647 38,1107
CepenrHbOKBaIpaTUIHE BiIXIIICHHS 11,1044 9,0497 42148 6,1734
KoedimienT Bapiarii 13% 14% 5% 7%




149

| |
1,00 1 micsup I 2 Micsii I 3 micsi 140
0,94 ' ' 127
= | | -
z 115 3
S 082 I ! =S
.§ I I 102 E
c:::i 0,70 | | 29 ;
5 | | P
i 0,58 | | 76 :
= R=!
2 047 : : ] _ 64 %
R L k3]
§ 0,35 | o ] ke T g .4 i g :-__ = L 51 E
= I WP s s ey 355 sty 33|91 o o i | 138 ¢
0,23 P
Vet 25
0

I I
7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 120

JlocnimkyBaHuit iHTepBan 4acy, IH

a)
| | |
1,00 1 micsup I 2 Micsii I 3 micsi | 140
0,94 : : : 127
= -
g 082 I l ! s g
'§ I I I 102 E
5 0,70 | | | 39 ‘=
E 0,58 | | | S
= 0 [ | | 76z
5 | | | &
2 047 64 =
R I I | 5
£ 035 ! magn ' mn = 1 g
= DEES . | =
= > T o 1R L | His N | 138 &
0,23 |
, 25
0,12 | 13
|
0 I I I
7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 120
JlocnimkyBaHuit iHTepBan 4acy, IH
0)
| | |
1,00 1 Micsiup I 2 Micsii I 3 micsii | % il 140
0,94 : : : 127
= K =
§ 0,82 [ Loggt-g-g-n---wd---Hrdn-i-- 115%
& | ey 102 2
- U 1 =
5 070 o A 8o =
S 0.58 Hom- 4 A Lo -H- /’/ "/r 8
i , v‘ L+ -Ir T~ ™ | | s | ’/’ A 76 E[
5 -1~ U R T T LT ‘&
= 0,47 D o TR 64 =
E=y R i ' 5
g 035 |l T7] i o1 %
= | R=
= ] LR TR [ IRl NI A AL LR IR (L 38 Z
0,23 |
, 25
0,12 | 13
|
0 I I

I
7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 120

JlocnimkyBaHuit iHTepBan 4acy, IH
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Pucynok 3.27 — IMOBIpHICTh NOSIBM BiIMOBH I 3pa3KiB, 110 3UHUTYBAJIUCS 3

BijicTadi 50 cM MpH BiACYTHOCTI 3aXUCHOTO €JIEMEHTY
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ITosicHeHHs 10 pUCyHKY 3.27:

a — MOXMYpHH JIeHb; O — MOMIpHA XMapHICTh; B — COHSAYHUH JCHb;

D — KUIBKICTh BIIMOB st Mapkepy po3mipom 80 x 80 MM 31 cTylneHem
netanizanii pucyHky mapkepy 70-80%; L — KITbKICTh BIIMOB LISl MapKepy po3MipoM
80 x 80 MM 31 cTyneHeM jeranizaiii pucyHky Mapkepy 10-20%; B - insxicrs BIJIMOB
115t Mapkepy po3mipom 130 x 130 mm 31 cTyneHeM Jeranizalii pucyHky mapkepy 70-
80%; — KUIBKICTh BIIMOB Il Mapkepy po3mipoMm 130 x 130 MM 31 cTyneHem
netamzarii pucynky mapkepy 10-20%;

=== — IMOBIPHICTb MOSIBU BIIMOB /J1s1 Mapkepy po3Mipom 80 x 80 MM 31 cTynieHeM
netam3auli pucyHKY MAPKEPY 70-80%0; mumm — IMOBIPHICTH MTOSIBU BIIMOB /151 MApKepy
po3mipom 80 x 80 mm 31 cTyneHem nerainizaiii pucyHKy mapkepy 10-20%; ww= —
AMOBIPHICTh TOSIBU BIAMOB it Mapkepy po3mipoM 130 x 130 mMm 31 cTyneHem
netamizaiiii pucyHKy MapKepy 70-80%0; wm = — HIMOBIPHICTH MTOSIBU BIIMOB JIJI51 MApKEPy

po3mipom 130 % 130 mMm 31 cTynenem neranizaiii pucyHky mapkepy 10-20%

[IpoanasnizyBaBIy OTpUMaHi pe3yJbTaTH Ta MOPIBHABIIM iX 3 aHAJIOTTYHUMH JIJIS
MapkepiB 31 cryrneHeM aetanmzaiiii 40-50% (quB. myHKT 3.1.2) MOkHa 3pOOUTH BUCHOBOK,
110 JOCHIJKYBaH1 MapKepU MpHU BIICYTHOCTI 3aXUCHOTO eeMeHTy B po3mipi 130 x 130
MM MAaloTh 3HAYHO MEHIIMM 4Yac eKCIUTyaTallli — 0 OJJHOrO MICAlsd — Ta 33 YMOBH
HEBUCOKOTO0 piBHS ocBiTIIeHOCTI (70 6000 51k). ¥V constunmii nens (10000 k) Mapkepu He
suuTyBaucs. Y po3mipi 80 x 80 MM MapKepu HE 3UMTYBAIHCSA Hi 32 SKHX YMOB.

PesynbTatu gocimKeHHsT MapKepiB IIPU HASIBHOCTI 3aXUCHOTO €JIEMEHTY MOKa3ally,
110 Mapkepu 3 BUCOKUM (70-80%) Ta Huzbkum (10-20%) cTyrieneM Jietanizallii CUiIbHiIlIe
T1//TaBaJIMCS BILIMBY 30BHIIIHIX YMOB €KCILTyarallli, Hik 0e3 Hporo (muB. puc. 3.27) —
MOKA3HUK BIIMOB CTaHOBUB 50-60 OJTMHUIIL B CEpEIHROMY Ha KOXKHI 7 JIHIB JOCIIIPKEHHS
Ta UMOBIPHICTH MOSIBM BiTMOB 3HAYHO MEPEBUIIyBaJia BCTAHOBJICHE 3Ha4YeHHs y 0,25 Bxe
3 15-20 gHs gocipKEeHHS TPU HU3bKOMY piBHI ocBiTiIeHOCT (110 1000 n1k) Ta 3 5-10 qHs

JUTSl cepeIHbOro Ta BUCOKOro piBHs (10 10000 k).
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PucyHok 3.28 — VIMOBipHiCTh NMOSBM BiMOBH JUI 3pasKiB, 10 3UMATYBAJIHCA 3
BifacTani 50 cM mpu HAasBHOCTI 3aXMCHOTO €JIEMEHTY:

a — IOXMYpHH JIeHb; 0 — IOMIpHA XMapHICTb; B — COHSUHUH JIEHb;

B — xinekicTe BiaMOB i Mapkepy posmipom 130 x 130 MM 3i cTymneHem
neramizauii pucynky mapkepy 70-80%; L] — xinbkicTh BigMOB 1711 MapKkepy po3MipoM
130 x 130 mm 31 cTyneHem aetanizailii pucyHky mapkepy 10-20%;

== = — IMOBIPHICTb ITOSIBA BiIMOB 11 Mapkepy po3mipom 130 x 130 mm 31 cTyneHem
neramizaiiii pucyHKy Mapkepy 70-80%; w= = — HMOBIPHICTH MOSBU BIIMOB IS MApKEPY

po3mipom 130 % 130 mm 31 cTynieHeM aeraiizailii pucyHky mapkepy 10-20%
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B)
Pucynok 3.29 — MIMOBIpHICTh MOSIBU BiJIMOBH JIJIsl 3pa3KiB, IO 3UUTYBAIUCS 3

Bizcradi 130 cm
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ITosicnenHs 10 pucyHKy 3.29:

a — MOXMYpHH JIeHb; O — MOMIpHA XMapHICTh; B — COHSAYHUH JCHb;

] — xinbkicTs BiOMOB 111 MapKepy 3i CTyIEHEM JeTalizallii pucyHKy Mapkepy 70-
80% mpu BIICYTHOCTI 3aXHCHOTO E€JIEMEHTY; — KUIBKICTb BIZIMOB JUIsi Mapkepy 3i
CTyIeHeM Jeramizauii pucyHky mapkepy 10-20% mipu BiICYTHOCTI 3aXMCHOTO €JIEMEHTY;
M — KUTBKICTB BIIMOB JUII MapKepy 31 CTYIIEHEeM JieTani3atli pucyHky mapkepy 70-80% npu
HAsIBHOCTI 3aXMCHOTO CJIEMEHTY; — KUIBKICTh BIJIMOB JIJISI Mapkepy 31 CTyIEeHEM
neranizauii pucyHky mapkepy 10-20% mpu HassBHOCT1 3aXHMCHOT'O €JIEMEHTY;

= — UMOBIPHICTb MOSIBU BIJIMOB JIJIsl MApKEPY 31 CTYTIEHEM JIeTai3allii pUCyHKy
mapkepy 70-80% mpu BiICYTHOCTI 3aXHUCHOTO €JIEMEHTY; mmm= — HMOBIPHICTH IMOSIBH
BIJIMOB [UIsl Mapkepy 31 CTyneHeM Jeranizauii pucyHky mapkepy 10-20% mnpu
B1JICYTHOCTI 3aXHCHOTO €JIEMCHTY; == = — WMOBIPHICTb MOSIBU BIIMOB JUIsl MapKepy 3i
CTylneHeM JeTani3ailii pucyHky mapkepy 70-80% mpu HassBHOCTI 3aXUCHOTO €JIEMEHTY;
== — HUMOBIPHICTh MOSIBU BIAMOB JUIsI MapKepy 31 CTyNEHEM JeTami3allli pucyHKy

mapkepy 10-20% npu HasiBHOCTI 3aXHCHOTO €JIEMEHTY

AHani3 oTpuMaHuX pe3ysbTatiB (IuB. puc. 3.29) nmokaszas, mo 3 Biactani 130 cm
30BHIIIHI YMOBU MAarOTh 3HAYHUI BIUIMB Ha 3YUTYBaHHS MapKepiB 3 BUCOKUM Ta
HU3BKMM pPIBHEM J€Taii3allii, OCKUIBKM PIBEHb BIJIMOB Ta WMOBIPHICTh iX MOSIBH
3HAYHO NIEPEBUIIYBAJIM 3aJ1aH1 B MiApo3Aiti 2.4 3HaUCHHS BKe mounHarouu 3 10-15 gas
JOCJTIKEHHS, a IPYU BUCOKOMY PiBHI OCBITJICHOCTI — 3 MOYATKY JOCHIKEHHS — SIK IIPU
HassBHOCTI 3aXHCHOTO €JIEMEHTY, TaK 1 IIPH HOTO BiJACYTHOCTI.

3 MpoBEAEHOr0 MAOCHIPKEHHS Ta aHali3y OTPUMAaHHUX pE3yJibTaTiB MOXKHA
3pOOUTH HACTYITHI BUCHOBKHU:

1. Mapkepu 31 cryneHem nertamizamii 70-80% ta 10-20% parioHanbHO
BUKOpPUCTOBYBATH y po3Mipi 130 % 130 MM mipu BIACYTHOCTI 3aXUCHOTO €JIEMEHTY JJIs
NPOAYKINli, TepMiH eKCIUTyaTallli sSKoi CTaHOBHThH 10 OJHOTO Micsls (30Kpema,
MJIaKaTH ) IpH 3YMTYyBaHHI 3 BijcTaHi 50 cM B ymoBax ocBiTiieHocTi 10 6000-7000 nk;
y BHIQJIKy €KCIUTyaTamii MPOAYKLIii Bl OJHOTO IO TPbOX MICSIIB PallOHAJIbHO

BUKOPUCTOBYBATH MapKepH 31 ctyneHem aeramizamii 40-50%
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2. Ilpu HAsSIBHOCTI 3aXMCHOTO €JIeMEHTY (y BUMAJAKY CITIJIaiTIB) pEKOMEHI0OBAHO
BUKOPUCTOBYBATH MapKepH 31 cTyneHem aeranizarii 40-50%

3. Ilpm 3umryBannHi MapkepiB 3 Bigctani 130 cM pexkOMEHAOBaHO
BUKOPUCTOBYBATH MapKepH 31 ctyneHem aeranizarii 40-50%.

Takoxx OyJi0 MPOBEACHO IMITaIliiHE MOJCITIOBAHHS MOKJIMBOCTI BiJTBOPEHHS
MapkepiB 31 crynenem naertamizaiii 70-80% ta 10-20% y BU3HAUEHUX BUIIE YMOBAX y
KOJIbOpax 3 1HIIMM KOJIIPHUM KOHTPACTOM 3a BIAMIOBITHOIO METOAMKOIO, HABEJICHOIO Y
niapo3/11 2.8 3 BUKOPUCTAHHSIM KOy, 110 HaBeJeHUI y AoaaTky E.

OTtpumani rpadivuHi 3aIeKHOCTI HaBeAeH] Ha pucyHKy 3.30-3.31.
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Pucynok 3.30 — MmoBipHICTh MOSIBM BIIMOBH AJI 3pa3KiB 13 PI3HUM pPIBHEM

KOHTpacTy (y MOXMYypHHl JICHB)
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Pucynok 3.31 — MIMOBIipHICTh MOSBH BIJIMOBU JJIsl 3pa3KiB 13 PI3HUM pIBHEM

KOHTpacTy (epeMiHHa XMapHICTh)

[Tosicuenns no pucyHky 3.30-3.31:

a — ctyninp geranizauii — 70-80%; 6 — ctyninb neramszanii — 10-20%;

M — KUIBKICTh BIIMOB JUIsl MapKepiB y KOJIbOpax 31 cTyneHeM kontpacry 10-12; [ —
KUJTBKICTh BIZIMOB TSI MapKepiB y KOJIbOpax 3i CTyneHeM KoHTpacTy 7-9; Ml — KUTBKICTh
BIJIMOB JIJIsl MapKepPIB y KOJIbopax 31 cryneHeM KoHTpacty 4-6; ll — KUIbKICTh BIIMOB IS
MapKepiB y KOJIbOpax 31 CTYIIEHEM KOHTpacTy 1-3;

== — WUMOBIPHICTh TOSIBU BIAMOB [ JIJII MapKepiB y KOJbOpax 31 CTyNeHEM
koHTpacty 10-12; — . — HMOBIpHICTh MOSBU BIAMOB JJii MapKepiB y KOJbOpax 3i
CTYIIEHEM KOHTPACTY 7-9; wm = — IMOBIPHICTH MOSIBU BIIMOB JJIsI MApKEPIB y KOIbOPax
31 CTyneHEeM KOHTPACTY 4-0; === — HMOBIPHICTH IOSIBH BIIMOB JJII MapKepiB y

KOJIbOpax 31 CTyneHeM KOHTpacty 1-3
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OniHUBIIY OTPUMAaHI PE3yJIbTATH MOKHA 3pOOUTH HACTYITHI BUCHOBKHU:

1. Mapkepu y po3mipi 130 mm mpu ix 3umtyBaHi 3 50 CM NpU BiJICYTHOCTI
3aXMCHOTO €JeMEHTy 31 crymeHeM Jneramizamii 70-80% mnpu iX BUKOpHUCTaH1 I
OPOYyKIlii, TEPMIH eKCIUTyaramii $Koi ckjaagae a0 1 MicsIs, pPEeKOMEHI0BaHO
BUKOPUCTOBYBATH y BIJITIHKaX, pIBEHb KOHTPACTy 3 (DOHOM CTaHOBUTH HE MeHUIE 7
OJIMHHIIb.

2. Mapkepu y po3mipi 130 MM mpu ix 3uutyBani 3 50 ¢cM mpu BiACYTHOCTI
3aXMCHOTO €JeMEeHTYy 31 crymeHeM Jneranizamii 70-80% mnpu iX BUKOpHUCTaH1 i
NPOAYKINi, TEPMiH €KCIUTyaTaiii sKoi CKJaJa€ BiJ OJHOrO JO0 JBOX MICSIIIB,
PEKOMEHI0BaHO BUKOPUCTOBYBATH y BIATIHKAX, PIBEHb KOHTPACTY 3 (POHOM CTAHOBUTD
He MeHIe 10 oauHuLb.

3. Mapkepu y po3mipi 130 mm mpu ix 3umtyBaHi 3 50 CM NpU BiJICYTHOCTI
3aXMCHOTO €JeMeHTy 31 crymeHeM jneramizamii 10-20% npu iX BUKOpHUCTaH1 i
NPOIYyKIlii, TEPMIH eKCIUTyaramii $Koi ckjaagae a0 1 MicsIs, peKOMEHI0BaHO
BUKOPUCTOBYBATH Y BIJITIHKaX, piBEHb KOHTPACTY 3 ()OHOM CTaHOBUTH HE MeHIe 10
OJIMHUIB (32 YMOBH HU3BKOTO PIBHS OCBITIEHOCTI).

4. Jlns BCIX 1HIIMX BUMNAJAKIB (HAsBHICTh 3aXHCHOTO E€JIEMEHTY, OLIBIINI Yac
eKCIUTyaraiii, Oulblia OCBITJIEHICTb TOLIO) PEKOMEHAOBAHO BHKOPUCTOBYBATU
MapkepH 31 cryneHem aeramsanii 40-50% y BiATIHKaX, BU3HAYEHUX y MyHKTI 3.2.1.

3.3.1.2. BusHaueHHs pallioHAJILHOTO CTYIICHS JeTalli3allii MapKepiB JOIMOBHEHOI
peanbHOCTI, U0 BIAJIPYKOBaHI MJIOCKUM O(PCETHUM CIIOCOOOM JIPYKY

Takox Oys0 MOYATKOBO MEPEBIPEHO 3pa3K, 10 OyIH BiAIPYKOBaHI MIOCKUM
odceTHnM criocobom ApyKy. byio BctanoBieHo, 110 3 BifcTani 50 cM, Tak camo, sK 1
1Sl TA(POBOTro APYKY, 3UUTYIOTHCS MapKepH 31 ctyneHeM aeranizaiii 70-80% Ta 10-
20% y posmipax 80 x 80 mm ta 130 x 130 mm. I3 Bimcrani 130 cm 3umTyBanucs
Mapkepu y po3mipi 280 x 280 mm 31 crynmenem aetamizaiii 70-80%. Mapkepu 31
cryneHeM aeraiizarii 10-20% ne 3untyBanucs 13 Bigcrani 130 cm.

[Ipotsirom pociimkeHHss OyJlo OTPUMAaHO HACTYMHI pe3yJabTaTH IO 4Yacy
3UUTYBaHHSI MapKepiB, 10 HaBeaeHl y Tadnuii 3.41-3.42. O1iHUBIIM YacOBI1 3aMipH,
OyJl0 BHKOHAHO CTATHCTUYHE OIpAI[fOBaHHS JaHWUX BIATMOBITHO 10 METOIUKH,

omnucaHoi y miapo3aun 2.8. PedynbraTtu HaBeneHi y taomuisx 3.43-3.44. Mapkepu
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JOCIIIKYBAIHUCS B THX YMOBAX, 10 Oy BU3HAUCHI JIJISl BIIMOBITHOTO PO3MIpPY (AUB.

nyHkT 3.2.1). Ilicis mporo Oyno moOyaoBaHo TpadidHi 3aJIEKHOCTI IJIA aHATI3Y

OTpUMAaHUX Pe3ybTaTiB (IUB. puc. 3.32-3.34)

Tabmuus 3.41 — Cepeani 4acoBi 3aMipy CKaHYBAaHHSI MapKepiB 3 BCTAHOBJICHOI

MiHIMaJIBHOT BifcTaHi (50 cm)

IToyarkosi OTtpumMaHi pe3ynbTaTy (cepeiHi 3HaUeHHs), C
Po3mip 3aMipy, ¢ Hoxwmypwmii nens | [lepeminna XMapHiCTL| ConsiuHMil JeHb
Ne | mapkepy, Cryninp geranizauii pucyHky Mapkepy, %
MM 2020 | 10.20 |—70-80 | 1020 | 70-80 _ | 1020 | 70-80 | 10-20
BiICYyTHICTh 3aXHCHOTO EJIEMEHTY
1| 80x80 | 498 [ 5,05 502 | 595 | 537 | 625 | Hesunrysascs | He 3untyBascs
HasBHICTB 3aXHMCHOTO eJ1eMEeHTY (CKJI0)
2 [130x130 | 466 | 548 6,55 | 5,05 | .10,02 : | 13,59 | He 3unryBaBcs | He 3unrtyBaBcs
BiICYyTHICTh 3aXHCHOT'O EJIEMEHTY
495 | 530 | 499 | 525 | 8,99 | 10,12

Tabmuus 3.42 — Cepenni 4acoBi 3aMipy CKaHYBaHHSI MapKepiB 3 BCTAHOBJIEHOI

MakcuMalbHOI BificTaHi (130 cMm)

OTtpuMaHi pe3yapTaT (CepeHi 3HaYeHHs), C
Po3mi . . .
P [TouarkoBi [Hoxmypuit . . ConsaHmi
Ne | mapkepy, . [lepeminHa XMapHICTb
3aMipH, ¢ JICHb JICHb
MM
HasiBHICTB 3aXHMCHOTO €JIeMEHTY (CKJIO)
7,99 9,56 He 3unTyBaBcs
1 | 280 %280 4,39 BicyTHICTh 3aXHCHOTO €IEMEHTY

5,85 | 6,55 | He 3unrtyBaBcs
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Tabmurs 3.43 — PesynbpTaT aHami3y 34MTYBAaHHS MapKepiB, po3MimeHnx Ha Bifactadi 50 cM (6€3 HaIBHOCTI 3aXUCHOTO EJIEMEHTY)

I'panmmi

KinmpkicTh BiIMOB B iHTepBai

YacricTb HACTAHHS BiJIMOBU

VIMOBIpHICTb TIOSIBH BIZIMOBH

HmoBipHicTh 6€3BIIMOBHOI poboTH

. Cepemne | Kimskicts | 70-80% | 10-20 % 70-80% | 10-20% 70-80% | 10-20% 70-80% | 10-20%
tHrepsaiy HAIPAIFOBAHHS | TOCITIKEHb Po3mip Mapkepy, MM
(1) 80 [ 130 | 80 [ 130 | 80 [ 130 | 8 | 130 | 80 130 | 8 | 130 | 80 130 | 80 130
oxmypwnit nenb — 10-20% ocBiTIcHHS
1 7 4 25 25 25 25 10,0342 | 0,0365 | 0,0336 | 0,0357 | 0,1786 | 0,1786 | 0,1786 | 0,1786 | 0,8214 | 0,8214 | 0,8214 | 0,8214
8 14 11 25 30 35 30 |0,0342 | 0,0438 | 0,0470 | 0,0429 | 0,1786 | 0,2143 | 0,2500 | 0,2143 | 0,8214 | 0,7857 | 0,7500 | 0,7857
15 | 21 18 40 35 35 35 10,0548 | 0,0511 | 0,0470 | 0,0500 | 0,2857 | 0,2500 | 0,2500 | 0,2500 | 0,7143 | 0,7500 | 0,7500 | 0,7500
22 | 28 25 40 40 35 40 | 0,0548 | 0,0584 | 0,0470 | 0,0571 | 0,2857 | 0,2857 | 0,2500 | 0,2857 | 0,7143 | 0,7143 | 0,7500 | 0,7143
29 | 35 32 40 40 40 30 ]0,0548 | 0,0584 | 0,0537 | 0,0429 | 0,2857 | 0,2857 | 0,2857 | 0,2143 | 0,7143 | 0,7143 | 0,7143 | 0,7857
36 | 42 39 40 35 35 35 10,0548 | 0,0511 | 0,0470 | 0,0500 | 0,2857 | 0,2500 | 0,2500 | 0,2500 | 0,7143 | 0,7500 | 0,7500 | 0,7500
43 | 49 46 40 35 35 50 10,0548 | 0,0511 | 0,0470 | 0,0714 | 0,2857 | 0,2500 | 0,2500 | 0,3571 | 0,7143 | 0,7500 | 0,7500 | 0,6429
50 | 56 53 40 40 35 40 | 0,0548 | 0,0584 | 0,0470 | 0,0571 | 0,2857 | 0,2857 | 0,2500 | 0,2857 | 0,7143 | 0,7143 | 0,7500 | 0,7143
57 | 63 60 140 45 40 50 35 10,0616 | 0,0584 | 0,0671 | 0,0500 | 0,3214 | 0,2857 | 0,3571 | 0,2500 | 0,6786 | 0,7143 | 0,6429 | 0,7500
64 | 70 67 45 40 50 50 | 0,0616 | 0,0584 | 0,0671 | 0,0714 | 0,3214 | 0,2857 | 0,3571 | 0,3571 | 0,6786 | 0,7143 | 0,6429 | 0,6429
71 | 77 74 45 40 50 60 | 0,0616 | 0,0584 | 0,0671 | 0,0857 | 0,3214 | 0,2857 | 0,3571 | 0,4286 | 0,6786 | 0,7143 | 0,6429 | 0,5714
78 | 84 81 50 35 60 40 | 0,0685 | 0,0511 | 0,0805 | 0,0571 | 0,3571 | 0,2500 | 0,4286 | 0,2857 | 0,6429 | 0,7500 | 0,5714 | 0,7143
85 | 91 88 50 35 40 35 10,0685 | 0,0511 | 0,0537 | 0,0500 | 0,3571 | 0,2500 | 0,2857 | 0,2500 | 0,6429 | 0,7500 | 0,7143 | 0,7500
92 | 98 95 55 50 50 50 10,0753 | 0,0730 | 0,0671 | 0,0714 | 0,3929 | 0,3571 | 0,3571 | 0,3571 | 0,6071 | 0,6429 | 0,6429 | 0,6429
99 | 105 102 50 60 50 45 10,0685 | 0,0876 | 0,0671 | 0,0643 | 0,3571 | 0,4286 | 0,3571 | 0,3214 | 0,6429 | 0,5714 | 0,6429 | 0,6786
106 | 112 109 50 50 60 50 | 0,0685 ] 0,0730 | 0,0805 | 0,0714 | 0,3571 | 0,3571 | 0,4286 | 0,3571 | 0,6429 | 0,6429 | 0,5714 | 0,6429
113 ] 120 116,5 50 55 60 50 | 0,0685 | 0,0803 | 0,0805 | 0,0714 | 0,3571 | 0,3929 | 0,4286 | 0,3571 | 0,6429 | 0,6071 | 0,5714 | 0,6429
> 730 | 685 745 630 | 1,0000 | 1,0000 | 1,0000 | 1,0000
MateMaTHYHe O9iKyBaHHS 231,7857 206,2500 246,2500 216,0714
Jucnepcis 64,8789 74,9135 107,4394 83,9100
CepeTHbOKBAIPATUYHE BiIXMICHHS 8,0547 8,6553 10,3653 9,1602
KoediuienT Bapiawii 19% 22% 24% 23%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 35 35 40 45 0,0422 | 0,0464 | 0,0473 | 0,0556 | 0,2500 | 0,2500 | 0,2857 | 0,3214 | 0,7500 | 0,7500 | 0,7143 |0,6786
8 14 11 35 35 40 40 | 0,0422 | 0,0464 | 0,0473 | 0,0494 | 0,2500 | 0,2500 | 0,2857 | 0,2857 | 0,7500 | 0,7500 | 0,7143 |0,7143
15 | 21 18 50 35 40 40 | 0,0602 | 0,0464 | 0,0473 | 0,0494 | 0,3571 | 0,2500 | 0,2857 | 0,2857 | 0,6429 | 0,7500 | 0,7143 |0,7143
22 | 28 25 50 40 45 40 | 0,0602 | 0,0530 | 0,0533 | 0,0494 | 0,3571 | 0,2857 | 0,3214 | 0,2857 | 0,6429 | 0,7143 | 0,6786 [0,7143
29 | 35 32 140 45 45 45 45 0,0542 | 0,0596 | 0,0533 | 0,0556 | 0,3214 | 0,3214 | 0,3214 | 0,3214 | 0,6786 | 0,6786 | 0,6786 |0,6786
36 | 42 39 45 40 40 40 | 0,0542 | 0,0530 | 0,0473 | 0,0494 | 0,3214 | 0,2857 | 0,2857 | 0,2857 | 0,6786 | 0,7143 | 0,7143 |0,7143
43 | 49 46 50 50 50 50 | 0,0602 | 0,0662 | 0,0592 | 0,0617 | 0,3571 | 0,3571 | 0,3571 | 0,3571 | 0,6429 | 0,6429 | 0,6429 [0,6429
50 | 56 53 50 45 50 50 | 0,0602 | 0,0596 | 0,0592 | 0,0617 | 0,3571 | 0,3214 | 0,3571 | 0,3571 | 0,6429 | 0,6786 | 0,6429 [0,6429
57 | 63 60 50 45 50 50 ] 0,0602 | 0,0596 | 0,0592 | 0,0617 | 0,3571 | 0,3214 | 0,3571 | 0,3571 | 0,6429 | 0,6786 | 0,6429 |0,6429
64 | 70 67 45 45 50 50 ]0,0542 | 0,0596 | 0,0592 | 0,0617 | 0,3214 | 0,3214 | 0,3571 | 0,3571 | 0,6786 | 0,6786 | 0,6429 [0,6429
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. . . . . . o o . MMoBipHicTh Ge3BiIMOBHOI
Ipasi o KinbkicTh BigMOB B iHTEpBaIi YacTicTh HACTaHHs BiJIMOBH VIMOBipHICTB TOSIBU BiIMOBH poBoth
inTepBany Cepenuie Kimbxicts 7080% |  10-20% 70-80 % 10-20 % 70-80% | 10-20% 70-80% | 1020 %
HampaIroBaHHs | JOCIiKEHb -
(mH) Po3Mmip Mapkepy, MM
80 | 130 | 80 [ 130 | 80 | 130 80 | 130 80 | 130 | 8 | 130 | 8 | 130 | 80 | 130
[epeminna xmMapHicTh — 50-60% ocBiTICHHS
71 77 74 45 45 50 50 |0,0542 | 0,0596 | 0,0592 | 0,0617 | 0,3214 | 0,3214 [0,3571| 0,3571 |0,6786| 0,6786 |0,6429 |0,6429
78 84 81 45 45 50 40 | 0,0542 | 0,0596 | 0,0592 | 0,0494 | 0,3214 | 0,3214 |0,3571| 0,2857 |0,6786 | 0,6786 |0,6429 |0,7143
85 91 88 50 50 50 50 | 0,0602 | 0,0662 | 0,0592 | 0,0617 | 0,3571 | 0,3571 [0,3571| 0,3571 |0,6429 | 0,6429 |0,6429 |0,6429
92 98 95 140 55 50 50 60 | 0,0663 | 0,0662 | 0,0592 | 0,0741 | 0,3929 | 0,3571 |0,3571| 0,4286 |0,6071 | 0,6429 |0,6429(0,5714
99 | 105 102 60 50 65 60 | 0,0723 | 0,0662 | 0,0769 | 0,0741 | 0,4286 | 0,3571 |0,4643| 0,4286 |0,5714| 0,6429 |0,53570,5714
106 | 112 109 60 50 65 60 | 0,0723 | 0,0662 | 0,0769 | 0,0741 | 0,4286 | 0,3571 |0,4643| 0,4286 |0,5714| 0,6429 |0,5357(0,5714
113 ] 120 116,5 60 50 65 40 10,0723 | 0,0662 | 0,0769 | 0,0494 | 0,4286 | 0,3571 |0,4643| 0,2857 |0,5714| 0,6429 |0,5357]0,7143
> 830 | 755 845 810 | 1,0000 | 1,0000 | 1,0000 | 1,0000
MaremMaTH4HE OYiKYBaHHS 251,4286 243,0357 308,0357 281,7857
Jucrnepcist 19,0311 29,0657 66,0900 50,3460
CepeIHbOKBaIPATHYHE BiAXHICHHS 43625 5,3913 8,1296 7,0955
Koediuient Bapiarii 10% 13% 17% 15%
Consunuii nedp — 90-100% ocBiTineHHs
1 7 4 120 70 120 90 |0,0577 | 0,0452 | 0,0569 | 0,0568 | 0,8571 | 0,5000 | 0,8571 | 0,6429 | 0,1429 | 0,5000 | 0,1429 | 0,3571
8 14 11 120 70 110 70 | 0,0577 | 0,0452 | 0,0521 | 0,0442 | 0,8571 | 0,5000 | 0,7857 | 0,5000 | 0,1429 | 0,5000 | 0,2143 | 0,5000
15 21 18 120 80 120 80 [0,0577 ] 0,0516 | 0,0569 | 0,0505 | 0,8571 | 0,5714 | 0,8571 | 0,5714 | 0,1429 | 0,4286 | 0,1429 | 0,4286
22 28 25 120 80 120 80 [0,0577 ] 0,0516 | 0,0569 | 0,0505 | 0,8571 | 0,5714 | 0,8571 | 0,5714 | 0,1429 | 0,4286 | 0,1429 | 0,4286
29 35 32 120 90 120 100 | 0,0577 | 0,0581 | 0,0569 | 0,0631 | 0,8571 | 0,6429 | 0,8571 | 0,7143 | 0,1429 | 0,3571 | 0,1429 | 0,2857
36 | 42 39 120 80 120 80 [0,0577 ] 0,0516 | 0,0569 | 0,0505 | 0,8571 | 0,5714 | 0,8571 | 0,5714 | 0,1429 | 0,4286 | 0,1429 | 0,4286
43 49 46 130 85 130 100 | 0,0625 | 0,0548 | 0,0616 | 0,0631 | 0,9286 | 0,6071 | 0,9286 | 0,7143 | 0,0714 | 0,3929 | 0,0714 | 0,2857
50 56 53 140 90 140 90 | 0,0673 | 0,0581 | 0,0664 | 0,0568 | 1,0000 | 0,6429 | 1,0000 | 0,6429 | 0,0000 | 0,3571 | 0,0000 | 0,3571
57 63 60 140 110 85 130 85 10,0529 | 0,0548 | 0,0616 | 0,0536 | 0,7857 | 0,6071 | 0,9286 | 0,6071 | 0,2143 | 0,3929 | 0,0714 | 0,3929
64 | 70 67 110 80 110 80 [0,0529 ] 0,0516 | 0,0521 | 0,0505 | 0,7857 | 0,5714 | 0,7857 | 0,5714 | 0,2143 | 0,4286 | 0,2143 | 0,4286
71 77 74 140 90 140 90 | 0,0673 | 0,0581 | 0,0664 | 0,0568 | 1,0000 | 0,6429 | 1,0000 | 0,6429 | 0,0000 | 0,3571 | 0,0000 | 0,3571
78 84 81 110 | 100 110 100 | 0,0529 | 0,0645 | 0,0521 | 0,0631 | 0,7857 | 0,7143 | 0,7857 | 0,7143 | 0,2143 | 0,2857 | 0,2143 | 0,2857
85 91 88 110 | 110 130 110 |0,0529 | 0,0710 | 0,0616 | 0,0694 | 0,7857 | 0,7857 | 0,9286 | 0,7857 | 0,2143 | 0,2143 | 0,0714 | 0,2143
92 98 95 100 | 110 100 110 |0,0481 | 0,0710 | 0,0474 | 0,0694 | 0,7143 | 0,7857 | 0,7143 | 0,7857 | 0,2857 | 0,2143 | 0,2857 | 0,2143
99 | 105 102 140 | 110 140 100 | 0,0673 | 0,0710 | 0,0664 | 0,0631 | 1,0000 | 0,7857 | 1,0000 | 0,7143 | 0,0000 | 0,2143 | 0,0000 | 0,2857
106 | 112 109 130 | 110 130 110 | 0,0625 | 0,0710 | 0,0616 | 0,0694 | 0,9286 | 0,7857 | 0,9286 | 0,7857 | 0,0714 | 0,2143 | 0,0714 | 0,2143
113 ] 120 116,5 140 | 110 140 110 | 0,0673 | 0,0710 | 0,0664 | 0,0694 | 1,0000 | 0,7857 | 1,0000 | 0,7857 | 0,0000 | 0,2143 | 0,0000 | 0,2143
> 2080 | 1550 | 2110 | 1585 | 1,0000 | 1,0000 | 1,0000 | 1,0000




Kineups Ta0mmm 3.44

160

T'panmi KispKicTh BiIMOB B iHTEpBai YacTicTh HaCTAHHS BiIMOBH VmoBipHicTh nosiBY BigMoBu | MIMOBipHicTh 6€3Bi1MOBHOT po6oTH
ixreprany Cepene Kintbkicts 70-80% | 10-20 % 70-80% | 10-20% . 70-80% | 10-20% 70-80% | 1020 %
(1) HAMPAIFOBAHHS | JOCII/KEHb Po3mip Mapkepy, MM
80 | 130 [ 80 | 130 | 8 | 130 | 8 | 130 | 8o [ 130 | 8 [ 130 | 8 | 130 | 80 [ 130
Consiunnii nenp — 90-100% ocBiTieHHs

MateMaTH4He O9iKyBaHHS 1835,7143 1033,2143 1887,8571 1074,4643
Jucnepcist 147,4048 195,6747 141,8685 155,7093
CepeTHbOKBaIPATUYHE BiIXMICHHS 12,1410 13,9884 11,9109 12,4784
KoediuienT Bapiawii 10% 16% 10% 14%

Tabnuis 3.45 — Pe3ynbraT aHami3y 3UMTYBaHHS MapKepiB, po3MillleHUX Ha BifcTaHi 50 cM (pu HAsBHOCTI 3aXUCHOTO €JIEMEHTY)

. KinpkicTh BiIMOB B . . o . . o . . .
I'panum . . . YacricTh HaCTaHHS BIIMOBU VIMOBIpHICTb I105IBU BIIMOBU HmogipHicTh 0e3BiAMOBHOT poOOTH
HTeDBAT Cepenne Klnl?chTb IHTEpBai
PBAY | anparosanns | nocimkens | 7080% | 10-20 % 70-80 % | 10-20 % 70-80% | 10-20 % 70-80 % 10-20 %
() Po3mip mapkepy — 130 x 130 mm
Ioxmypwuit nenp — 10-20% ocBITICHHS
1 7 4 30 30 0,0432 0,0417 0,2143 0,2143 0,7857 0,7857
8 | 14 11 35 30 0,0504 0,0417 0,2500 0,2143 0,7500 0,7857
15 | 21 18 35 40 0,0504 0,0556 0,2500 0,2857 0,7500 0,7143
22 | 28 25 40 40 0,0576 0,0556 0,2857 0,2857 0,7143 0,7143
29 | 35 32 40 40 0,0576 0,0556 0,2857 0,2857 0,7143 0,7143
36 | 42 39 40 40 0,0576 0,0556 0,2857 0,2857 0,7143 0,7143
43 1 49 46 40 40 0,0576 0,0556 0,2857 0,2857 0,7143 0,7143
50 | 56 53 35 45 0,0504 0,0625 0,2500 0,3214 0,7500 0,6786
57 | 63 60 140 40 40 0,0576 0,0556 0,2857 0,2857 0,7143 0,7143
64 | 70 67 35 40 0,0504 0,0556 0,2500 0,2857 0,7500 0,7143
71 | 77 74 40 35 0,0576 0,0486 0,2857 0,2500 0,7143 0,7500
78 | 84 81 40 45 0,0576 0,0625 0,2857 0,3214 0,7143 0,6786
85 | 91 88 40 50 0,0576 0,0694 0,2857 0,3571 0,7143 0,6429
92 | 98 95 50 50 0,0719 0,0694 0,3571 0,3571 0,6429 0,6429
99 | 105 102 50 55 0,0719 0,0764 0,3571 0,3929 0,6429 0,6071
106 | 112 109 50 50 0,0719 0,0694 0,3571 0,3571 0,6429 0,6429
113 | 120 116,5 55 50 0,0791 0,0694 0,3929 0,3571 0,6071 0,6429
> 695 720 1,0000 1,0000
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[Mponosxenns Tabmui 3.45

. L . . . . . o L . MMoBipHicTh Ge3BiIMOBHOI
I'panuti . KinbkicTs BiIMOB B iHTEpBaIi YacTicTh HACTAHHS BiJIMOBU VIMOBIpHICTb TIOSIBH BiZMOBH
{HTeDBAL Cepenne KIJ'II.,KICTI) pobotu
PRALY | anparosanms|rocimkens|  70-80% | 10-20 % 7080% | 1020% |  7080% |  1020% | 70-80% | 10-20%
() Po3mip mapkepy — 130 x 130 Mmm
MateMaTH9HEe O9iKyBaHHS 208,0357 223,5714
Hucnepcist 41,8685 47,4048
CepeTHbOKBAIPATUYHE BiIXMICHHS 6,4706 6,8851
KoediuienT Bapiawii 16% 17%
[epeminna xmapHicTh — 50-60% ocBiTICHHS
1 7 4 35 40 0,0400 0,0377 0,2500 0,2857 0,7500 0,7143
8 14 11 35 45 0,0400 0,0425 0,2500 0,3214 0,7500 0,6786
15 21 18 40 40 0,0571 0,0377 0,3571 0,2857 0,6429 0,7143
22 28 25 50 50 0,0571 0,0472 0,3571 0,3571 0,6429 0,6429
29 35 32 60 60 0,0571 0,0566 0,3571 0,4286 0,6429 0,5714
36 42 39 70 70 0,0800 0,0660 0,5000 0,5000 0,5000 0,5000
43 49 46 50 50 0,0571 0,0472 0,3571 0,3571 0,6429 0,6429
50 56 53 60 60 0,0571 0,0566 0,3571 0,4286 0,6429 0,5714
57 63 60 140 45 85 0,0514 0,0802 0,3214 0,6071 0,6786 0,3929
64 70 67 50 70 0,0514 0,0660 0,3214 0,5000 0,6786 0,5000
71 77 74 45 45 0,0514 0,0425 0,3214 0,3214 0,6786 0,6786
78 84 81 50 55 0,0571 0,0519 0,3571 0,3929 0,6429 0,6071
85 91 88 50 50 0,0571 0,0472 0,3571 0,3571 0,6429 0,6429
92 98 95 60 85 0,0686 0,0802 0,4286 0,6071 0,5714 0,3929
99 | 105 102 70 85 0,0686 0,0802 0,4286 0,6071 0,5714 0,3929
106 | 112 109 70 85 0,0800 0,0802 0,5000 0,6071 0,5000 0,3929
113 | 120 116,5 85 85 0,0686 0,0802 0,4286 0,6071 0,5714 0,3929
> 925 1060 1,0000 1,0000
MareMaTHYHE OYiKYBaHHS 333,0357 506,4286
Hucnepcis 93,4256 282,6990
CepeHbOKBaIpATUYHE BiTXHICHHS 9,6657 16,8137
KoedimienT Bapiarmii 19% 28%
Constannii enb — 90-100% ocBiTIeHHS
1 7 4 100 100 0,0478 0,0456 0,7143 0,7143 0,2857 0,2857
8 14 11 110 110 0,0526 0,0501 0,7857 0,7857 0,2143 0,2143
15 21 18 140 140 140 0,0670 0,0638 1,0000 1,0000 0,0000 0,0000
22 28 25 110 140 0,0526 0,0638 0,7857 1,0000 0,2143 0,0000
29 35 32 110 140 0,0526 0,0638 0,7857 1,0000 0,2143 0,0000
36 42 39 110 140 0,0526 0,0638 0,7857 1,0000 0,2143 0,0000
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. o . . . . . o . . VImoBipHicTh Ge3BiIMOBHOT
.FpaHI/IHI Cepene Kinbicts KinmpkicTh BiIMOB B iHTEpBaITi YacTicTh HACTaHHS BiIMOBU VIMOBIpHICTh TTOSIBH BiTMOBHU poBoTH
HHTEPBANY | o npaigoBaHs | 10CTikeHD 7080% | 1020 % 70-80% | 10-20% 70-80% | 1020 % 70-80% | 1020 %

() Po3mip mapkepy — 130 x 130 Mm
Consunnii nenp — 90-100% ocBiTineHHs
43 | 49 46 110 110 0,0526 0,0501 0,7857 0,7857 0,2143 0,2143
50 | 56 53 110 110 0,0526 0,0501 0,7857 0,7857 0,2143 0,2143
57 | 63 60 120 120 0,0574 0,0547 0,8571 0,8571 0,1429 0,1429
64 | 70 67 130 130 0,0622 0,0592 0,9286 0,9286 0,0714 0,0714
71 | 77 74 130 130 0,0622 0,0592 0,9286 0,9286 0,0714 0,0714
78 | 84 81 140 135 135 0,0646 0,0615 0,9643 0,9643 0,0357 0,0357
85 | 91 88 130 135 0,0622 0,0615 0,9286 0,9643 0,0714 0,0357
92 | 98 95 135 135 0,0646 0,0615 0,9643 0,9643 0,0357 0,0357
99 | 105 102 130 140 0,0622 0,0638 0,9286 1,0000 0,0714 0,0000
106 | 112 109 140 140 0,0670 0,0638 1,0000 1,0000 0,0000 0,0000
113 | 120 116,5 140 140 0,0670 0,0638 1,0000 1,0000 0,0000 0,0000
> 2090 2195 1,0000 1,0000
MateMaTHYHe O4iKyBaHHs 1856,0714 2045,5357
Hucnepcis 170,7612 174,2215
CepenHbOKBAIPATHIHE BiIXIIICHHS 13,0676 13,1993
KoedimienT Bapiarmii 11% 11%

Tabmuus 3.46 — Pe3ynbpTaT aHali3y 34MTYBAaHHS MapKepiB, po3MilleHuX Ha BijacTadl 130 cm

. Kmbl.qcn’ BIAMOB B YacTicTh HaCTaHHS BiIMOBH VIMOBipHiCT I0SBH BiMOBH VimoBipHicTs 6e3BiIMOBHOT poGoTH
. Ipanmu Cepenne Kinbkicth Hrepran -

iHTEepBaTy . HasiBHICTh 3aXHCHOTO €JIEMEHTY
(tH) e € | memae | € | HeMae | € | HEMae € HEMae

Po3mip mapkepy — 280 x 280 Mm

[oxmypwmit nenb — 10-20% ocBiTICHHS

1 7 4 35 25 0,0361 0,0382 0,2500 0,1786 0,7500 0,8214
8 | 14 11 35 25 0,0361 0,0382 0,2500 0,1786 0,7500 0,8214
15 | 21 18 50 25 0,0515 0,0382 0,3571 0,1786 0,6429 0,8214
22 | 28 25 140 50 35 0,0515 0,0534 0,3571 0,2500 0,6429 0,7500
29 | 35 32 50 35 0,0515 0,0534 0,3571 0,2500 0,6429 0,7500
36 | 42 39 60 35 0,0619 0,0534 0,4286 0,2500 0,5714 0,7500
43 | 49 46 60 35 0,0619 0,0534 0,4286 0,2500 0,5714 0,7500
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KinbkicTs BiIMOB B

YacricTb HACTaHHS BIJIMOBU

VIMOBIpHICTh HIOSIBH BiIMOBH

WmoBipHicTh 6€3BiIMOBHOI poboTH

I'panwnmi L iHTEepBaTi
iHTEpBATY Cepere Km}.,mcn, HasiBHICTB 3aXHCHOTO €IEMEHTY
HaIlpaloBaHH | 10CIiKEHb
(H) € | HeMae | € HEMae | € | HeMae € HeMae
Po3mip mapkepy — 280 x 280 Mm
oxmypwii gews — 10-20% ocBiTIeHHS
50 | 56 53 60 35 0,0619 0,0534 0,4286 0,2500 0,5714 0,7500
57 | 63 60 65 40 0,0670 0,0611 0,4643 0,2857 0,5357 0,7143
64 | 70 67 60 40 0,0619 0,0611 0,4286 0,2857 0,5714 0,7143
71 177 74 60 40 0,0619 0,0611 0,4286 0,2857 0,5714 0,7143
78 | 84 81 65 45 0,0670 0,0687 0,4643 0,3214 0,5357 0,6786
85 | 91 88 65 45 0,0670 0,0687 0,4643 0,3214 0,5357 0,6786
92 | 98 95 65 40 0,0670 0,0611 0,4643 0,2857 0,5357 0,7143
99 | 105 102 60 40 0,0619 0,0611 0,4286 0,2857 0,5714 0,7143
106 | 112 109 65 55 0,0670 0,0840 0,4643 0,3929 0,5357 0,6071
113 | 120 116,5 65 60 0,0670 0,0916 0,4643 0,4286 0,5357 0,5714
> 970 655 1,0000 1,0000
MaremaTiuHe O4YiKyBaHHS
Hucrniepcis
CepenrHbOKBaIpaTUIHE BiIXIIICHHS
KoedimienT Bapiarmii
ITepeminHa xmMapHicTb — 50-60% ocBiTIICHHS
1 7 4 35 40 0,0352 0,0390 0,2500 0,2857 0,7500 0,7143
8 | 14 11 35 45 0,0352 0,0439 0,2500 0,3214 0,7500 0,6786
15 | 21 18 50 50 0,0503 0,0488 0,3571 0,3571 0,6429 0,6429
22 | 28 25 55 55 0,0553 0,0537 0,3929 0,3929 0,6071 0,6071
29 | 35 32 55 55 0,0553 0,0537 0,3929 0,3929 0,6071 0,6071
36 | 42 39 55 55 0,0553 0,0537 0,3929 0,3929 0,6071 0,6071
43 | 49 46 55 55 0,0553 0,0537 0,3929 0,3929 0,6071 0,6071
50 | 56 53 140 60 60 0,0603 0,0585 0,4286 0,4286 0,5714 0,5714
57 | 63 60 60 65 0,0603 0,0634 0,4286 0,4643 0,5714 0,5357
64 | 70 67 60 60 0,0603 0,0585 0,4286 0,4286 0,5714 0,5714
71 | 77 74 60 60 0,0603 0,0585 0,4286 0,4286 0,5714 0,5714
78 | 84 81 65 65 0,0653 0,0634 0,4643 0,4643 0,5357 0,5357
85 | 91 88 70 70 0,0704 0,0683 0,5000 0,5000 0,5000 0,5000
92 | 98 95 70 75 0,0704 0,0732 0,5000 0,5357 0,5000 0,4643
99 | 105 102 70 70 0,0704 0,0683 0,5000 0,5000 0,5000 0,5000
106 | 112 109 70 70 0,0704 0,0683 0,5000 0,5000 0,5000 0,5000
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KinpkicTs BigMOB B . . < .. . < .. . ..
. . . YacTicTh HACTaHHS BiJIMOBHU VIMOBipHICTh TIOSIBH BiZ]MOBH HmoBipHICTh O€3BIAMOBHOI poOOTH
I'panwnmi .. iHTepBaTi
iHTEepBATY Cepenme KIHI.’KICTI’ HasiBHICTB 3aXHCHOTO €IEMEHTY
HAITPaIFOBaHH! | IOCITiKCHb
(H) € | HEMae | € | HeMae | € | HEMae € | HeMae
Po3mip mapkepy — 280 x 280 mm
[epeminna xmapHicTh — 50-60% ocBiTICHHS
113 | 120 | 116,5 70 75 0,0704 0,0732 0,5000 0,5357 0,5000 0,4643
> 995 1025 1,0000 1,0000
MaTeMaTH4He O9iKyBaHHS 4298214 453,0357
Hucnepcist 114,0138 95,5017
CepeTHbOKBaIPATUYHE BiIXMICHHS 10,6777 9,7725
KoediuienT Bapiawii 19% 17%
Counstuanii nenb — 90-100% ocBiTIIEHHS
1 7 4 100 100 0,0478 0,0464 0,7143 0,7143 0,2857 0,2857
8 14 11 110 110 0,0526 0,0510 0,7857 0,7857 0,2143 0,2143
15 | 21 18 140 140 0,0670 0,0650 1,0000 1,0000 0,0000 0,0000
22 | 28 25 110 120 0,0526 0,0557 0,7857 0,8571 0,2143 0,1429
29 | 35 32 110 120 0,0526 0,0557 0,7857 0,8571 0,2143 0,1429
36 | 42 39 110 120 0,0526 0,0557 0,7857 0,8571 0,2143 0,1429
43 | 49 46 110 110 0,0526 0,0510 0,7857 0,7857 0,2143 0,2143
50 | 56 53 110 140 0,0526 0,0650 0,7857 1,0000 0,2143 0,0000
57 | 63 60 140 120 120 0,0574 0,0557 0,8571 0,8571 0,1429 0,1429
64 | 70 67 130 130 0,0622 0,0603 0,9286 0,9286 0,0714 0,0714
71 | 77 74 130 130 0,0622 0,0603 0,9286 0,9286 0,0714 0,0714
78 | 84 81 135 135 0,0646 0,0626 0,9643 0,9643 0,0357 0,0357
85 | 91 88 130 135 0,0622 0,0626 0,9286 0,9643 0,0714 0,0357
92 | 98 95 135 135 0,0646 0,0626 0,9643 0,9643 0,0357 0,0357
99 | 105 102 130 130 0,0622 0,0603 0,9286 0,9286 0,0714 0,0714
106 | 112 109 140 140 0,0670 0,0650 1,0000 1,0000 0,0000 0,0000
113 ] 120 116.,5 140 140 0,0670 0,0650 1,0000 1,0000 0,0000 0,0000
> 2090 2195 1,0000 1,0000
MateMaTHYHE O9iKyBaHH: 1856,0714 1968,3929
Hucnepcis 170,7612 141,0035
CepenHpOKBAIPATHIHE BiIXIUICHHS 13,0676 11,8745
KoedimienT Bapiarmii 11% 10%
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Pucynox 3.32 — IMOBipHICTh MOSIBU BIIMOBH JIJIs 3pa3KiB, 110 3YUTYBAIHCS 3

BijicTadi 50 cM MpH BiACYTHOCTI 3aXUCHOTO €JIEMEHTY
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[TosicHeHHst 70 pUcyHKy 3.32:

a — MOXMYpHH JIeHb; O — MOMIpHA XMapHICTh; B — COHAYHUHN JCHb;

D — KUIBKICTh BIIMOB JuIsi Mapkepy po3mipom 80 X 80 MM 31 cTyneHeMm
netamzanii pucyHky mapkepy 70-80%; — KUIBKICTh BIJIMOB IJisi MapKepy
po3Mmipom 80 x 80 MM 31 cTyneHem jetamizauii pucyHky mapkepy 10-20%; M-
KUIBKICTh BIIMOB JUIsl Mapkepy po3mipom 130 % 130 mm 31 cTyneHem aerami3arii
pucynky mapkepy 70-80%; ' — KIIbKICTh BIAMOB AJI1 Mapkepy po3mipoM 130 x
130 MM 31 cTynieHeM aeranizarii pucynky Mapkepy 10-20%;

= — WMOBIPHICTh MOSBH BIJIMOB JJisi Mapkepy po3mipom 80 X 80 MM 3i
cTyneHem aetanizauii puCyHKy MapKepy 70-80%0; mmm — IMOBIPHICTH OSIBU BIIMOB
Ju1s Mapkepy po3mipoM 80 x 80 MM 31 cTymneHeM JeTaii3allii pucyHky Mapkepy 10-
20%; wmw= — WMOBIPHICTH MOSIBU BIAMOB JJIs1 Mapkepy po3mipom 130 % 130 mm 31
cTynerem aetanizaiii pucyHKy MapKepy 70-80%; w= = — IMOBIPHICTH TTOSIBU BIIMOB
s Mmapkepy posmipom 130 x 130 MM 31 cTymeHeM jaeTani3ailii puCyHKy MapKepy

10-20%
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B)
Pucynox 3.33 — IMOBipHICTh MOSIBU BIIMOBH JIJIs 3pa3KiB, 110 3YUTYBAIHCS 3

BijicTadil 50 cM MMpU HASIBHOCTI 3aXMCHOTO €JIEMEHTY



ITosicnenns 10 pucyHky 3.33:

a — MOXMYpHH JIeHb; O — MOMIpHA XMapHICTh; B — COHAYHUHN JCHb;
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B — kinekicTh BigMOB i Mapkepy po3mipom 130 x 130 MM 3i cryneHem

netanizanii pucynky mapkepy 70-80%; O — kinekicte BigMOB it Mapkepy

po3mipom 130 x 130 MM 31 cTynieHeM aeranizalii pucynky mapkepy 10-20%;

= = — HNMOBIPHICTh TOSIBH BIAMOB Uit Mapkepy po3mipom 130 x 130 mwm 3i

cTyneHneM geramzaiii pucyHKY MapKepy 70-80%0; wm = — HMOBIPHICTH OSIBU BIIMOB IS

Mapkepy po3mipoM 130 % 130 mm 31 cTynieHeM Jetaiizaiii pucyHky mapkepy 10-20%
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PucyHok 3.34 — VIMoBipHicTh MosiBM BiAMOBH uts 3pa3kiB (Bigcrans 130 cm)



169

ITosicHenHs 10 pucyHKy 3.34:

a — MOXMYpHH JIeHb; O — MOMIpHA XMapHICTh; B — COHAYHUHN JCHb;

[] — kijbKicTs BiIMOB [U1sl MApKepy 31 CTyIEHEM JeTallisallii pucyHKy Mapkepy 70-
80% Ip¥ HAsBHOCTI 3aXMCHOTO €NeMeHTy; L] — KiNbKIiCTh BiIMOB Ul MapKepy 3i
CTyIIEHEM JieTaii3allli pucyHKy mapkepy 70-80% rpu BiICyTHOCTI 3aXHCHOTO €JIEMEHTY;

= = — HMOBIPHICTb TOSBHM BIAMOB JJsi MapKepy 31 CTyNEHEM JeTaii3auii
pucynky mapkepy 70-80% mnpu HassBHOCTI 3aXUCHOTO €JIEMEHTY; mm = — HMOBIPHICTD
NOSIBU BIIMOB I MapKepy 31 CTyleHeM JieTanizanli pucynky mapkepy 70-80% npu

BIJICYTHOCTI 3aXMCHOTO €JIEMEHTY

[Ipn NoOpiBHSAHHI OTPUMAaHUX PE3YJIBTATIB YACOBUX 3aMmipiB (aAuB. Taba. 3.41-
3.42) 13 nudposumu (auB. Tada. 3.36-3.37) MoKHa 3pOOMTH BUCHOBOK, IO Ha
3pa3Ku, BIAAPYKOBaHI INIOCKUM 0()CETHUM CIIOCOOOM JIPYKY, YMOBH BUKOPUCTAHHS,
30KpeMa OCBITJICHICTh, MA€ 3HAYHO OUIBIINI BIUIMB — YaC 3UUTYBAaHHS OUIBIINN Ha
3-4 ¢, Ipy BUCOKOMY PiBHI OCBITJICHOCTI 3pa3KH HE 3UUTYBAJIUCS Hi MiJl CKJIOM, Hi
0€e3 HbOTO.

[IpoananizyBaBiy BCl OTpUMaHi pe3yJbTaTh MOXHA 3pOOUTH BUCHOBOK, IIIO
Ha BIJIMIHY BiJ] 3pa3KiB, BIIJIPYKOBaHUX HUGPOBUM criocobom (1uB. puc. 3.27-3.29)
3pa3Ku, BIIAPYKOBaHI OPCETHUM CIOCOOOM MarOTh MPOOJIEMH 13 3UUTYBAHHSIM BKE
3 5-10 nHA gOCHiKEHHS — TOKA3HUK KIJTLKOCTI BIIMOB B CEPEIHOMY CTAaHOBUB 55-
60 BiIMOB Ha KOXHI 7 JIHIB JOCHIJKEHHSI 1 MOKAa3HUK BIIMOB IE€PEBUIIYBaB
BCTaHOBJIEHE 3HaUYeHHS y 0,25 — K MpU HAIBHOCTI 3aXMCHOTO €JIEMEHTY TakK 1 MpHU
HOTO BIJICYTHOCTI.

Tomy MokHa 3pOoOMTH BHCHOBOK, IO MpH JPYyLl NPOAYKLIi O(pCEeTHUM
CIOcOO0M JIPYKY PEKOMEH0BAHE BUKOPUCTAHHS MapKePiB 31 CTyIIEHEeM JeTai3alii
40-50%. TecTyBaHHSI MOXKJIMBOCTI BUKOPUCTAHHS 3pa3KiB B KOJIbOP1 O0yJI0 BAUKOHAHO

JUTsE 3pa3kiB 13 cryneHem aetanizaiii 40-50% y mynkri 3.2.2.
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3.3.2. BuzHadeHHs pailioHaAJIbHOTO CTYTEHs aeTani3anii pucynky AR-mapkepy
115 61160p 1B

byno BukoHaHO momepeAHE IOCTIIKEHHS 13 BH3HAYEHMMHU NapaMeTpaMu
po3Mipy (auB. myHKT 3.1.2) Tay pamkax (izuaHOT MOJENi, 110 HaBeJIeHA Ha PUCYHKY
3.2. byno BcTaHOBEHO, 110 3 BijacTaHi 130 cM 34UTyBajIMCA MapKepH 31 CTyIEHEM
neranizaii 10-20% y po3mipi 230 % 230 mmM, a 3 Biacrani 330 cM — 31 cTyneHeM
netam3zaiii 10-20% y po3mipi 280 % 280 mM. Mapkepu 31 ctynieHem neranizaiii 70-
80% He 3unTyBaIuCA.

Pe3ynpTaTi yacoBuX 3aMipiB 3UUTYyBaHHS MapKepiB HaBeneHi y Tabnuii 3.41.

Tabmuusa 3.41 — CepenHi 4acoBi 3amipd CKaHyBaHHS MapKepiB (CTyHIHb

netamizarii 10-20%)

Pozwmip . OtpuMaHi pe3yapTaTH (cepeaHi 3HAYCHHS), C
IToyatkoBI - - »
Ne | mapkepy, SAMIDEL C IToxmypuit ITepeminHa ConsyHuit
MM P, JIEHD XMapHICTh JeHb
Biacranp 3untyBanHsg — 130 cM
1| 230x230 | 4,81 | 6,50 | 8,19 | He 3unryBascs
Bincrans 3untyBanus — 330 cm
2 [ 280x280 | 734 | 7,99 | 9,05 | He sunryBascs

[IpoanasizyBaBIM OTPUMAaHI YacOB1 3aMipH Ta MOPIBHSIBILM 3 BiJMOBITHUMU IS
crynens aetanizauii 40-50% (nuB. Tab:. 3.13), MoxHa 3pOOUTH BUCHOBOK, 1110 MapKEPH
3 MEHIIIMM CTYTICHEM JIeTalli3allli MaJli 3Ha4HO OUTBIINI Yyac Ha 3YMTYBaHHS, OCOOJIMBO
npu 30UIbIIeHHI piBHA ocBiTIIeHOCTI (Big 6000-7000 nk), B cepennboMy Ha 3-4 ¢. Okpim
TOrO, IpU BUCOKOMY piBHI ocBiTiieHOCTI (10000 1K) BOHM HE BIATBOPIOBAIIKCSL.

[licns  oIiHIOBAaHHA YacoBUX 3aMmipiB  OyJ0 BHKOHAHO CTaTUCTHUYHE
OTIpAIfOBaHHS JaHWX (IuB. TaOm. 3.42) BIAMOBIAHO JO METOJWKH, OMHCAHOI Y
nigpo3aut 2.8, micns 4oro Oyno moOymoBaHo rpadiyHi 3aJ€KHOCTI IS aHai3y

OTPUMAHHUX PE3yJIbTATIB, 10 HABEAECHI HA pUCYHKY 3.35.
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Kinbkicts . . o VmoBipHicTh
I'panumi .. BIJIMOB B qaCTlc.TL HMOBIPHK:TL 0€e3BIIMOBHOT
isrepBany Cepenne KIJIIleCTB isreppani HACTaHHS BIJIMOBH| MOSBU BiIMOBH poBOTH
() | TOTPAMOBANIL IOCTIDRCHE 75 305 Th80 x| 230 x | 280 x | 230 x | 280 x | 230 x | 280 x
230 | 280 230 280 230 280 230 280
Hoxmypwii gewb — 10-20% ocBiTIaeHHS
1 7 4 30 35 10,0330 | 0,0412 | 0,2143 | 0,2500 | 0,7857 | 0,7500
8 14 11 35 30 | 0,0385 | 0,0353 | 0,2500 | 0,2143 | 0,7500 | 0,7857
15 | 21 18 40 35 10,0440 | 0,0412 | 0,2857 | 0,2500 | 0,7143 | 0,7500
22 | 28 25 45 45 | 0,0495 | 0,0529 | 0,3214 | 0,3214 | 0,6786 | 0,6786
29 | 35 32 50 50 | 0,0549 | 0,0588 | 0,3571 | 0,3571 | 0,6429 | 0,6429
36 | 42 39 50 50 | 0,0549 | 0,0588 | 0,3571 | 0,3571 | 0,6429 | 0,6429
43 | 49 46 50 50 | 0,0549 | 0,0588 | 0,3571 | 0,3571 | 0,6429 | 0,6429
50 | 56 53 60 35 10,0659 | 0,0412 | 0,4286 | 0,2500 | 0,5714 | 0,7500
57 | 63 60 140 56 40 | 0,0615 | 0,0471 | 0,4000 | 0,2857 | 0,6000 | 0,7143
64 | 70 67 58 50 | 0,0637 | 0,0588 | 0,4143 | 0,3571 | 0,5857 | 0,6429
71 77 74 58 55 10,0637 | 0,0647 | 0,4143 | 0,3929 | 0,5857 | 0,6071
78 | 84 81 59 60 | 0,0648 | 0,0706 | 0,4214 | 0,4286 | 0,5786 | 0,5714
85 | 91 88 60 60 | 0,0659 | 0,0706 | 0,4286 | 0,4286 | 0,5714 | 0,5714
92 | 98 95 64 60 | 0,0703 | 0,0706 | 0,4571 | 0,4286 | 0,5429 | 0,5714
99 | 105 102 65 65 10,0714 | 0,0765 | 0,4643 | 0,4643 | 0,5357 | 0,5357
106 | 112 109 65 65 |0,0714 | 0,0765 | 0,4643 | 0,4643 | 0,5357 | 0,5357
113 | 120 116,5 65 65 |0,0714 | 0,0765 | 0,4643 | 0,4643 | 0,5357 | 0,5357
> 910 | 850 | 1,0000 | 1,0000
MaremMaTH4HE OYiKYBaHHS 361,1857 319,2857
Jucnepcis 109,0727 1294118
CepeIHbOKBaIPATHYHE BiAXHICHHS 10,4438 11,3759
Koediuient Bapiarii 20% 23%
[epeminna xmMapHicTb — 50-60% ocBiTIEHHs
1 7 4 45 40 | 0,0450 | 0,0408 | 0,3214 | 0,2857 | 0,6786 | 0,7143
8 14 11 45 45 | 0,0450 | 0,0459 | 0,3214 | 0,3214 | 0,6786 | 0,6786
15 | 21 18 40 40 | 0,0400 | 0,0408 | 0,2857 | 0,2857 | 0,7143 | 0,7143
22 | 28 25 45 60 | 0,0450 | 0,0612 | 0,3214 | 0,4286 | 0,6786 | 0,5714
29 | 35 32 50 50 | 0,0500 | 0,0510 | 0,3571 | 0,3571 | 0,6429 | 0,6429
36 | 42 39 50 50 | 0,0500 | 0,0510 | 0,3571 | 0,3571 | 0,6429 | 0,6429
43 | 49 46 55 55 10,0550 | 0,0561 | 0,3929 | 0,3929 | 0,6071 | 0,6071
50 | 56 53 60 50 | 0,0600 | 0,0510 | 0,4286 | 0,3571 | 0,5714 | 0,6429
57 | 63 60 140 60 60 | 0,0600 | 0,0612 | 0,4286 | 0,4286 | 0,5714 | 0,5714
64 | 70 67 62 40 | 0,0620 | 0,0408 | 0,4429 | 0,2857 | 0,5571 | 0,7143
71 77 74 62 65 | 0,0620 | 0,0663 | 0,4429 | 0,4643 | 0,5571 | 0,5357
78 | 84 81 70 70 | 0,0700 | 0,0714 | 0,5000 | 0,5000 | 0,5000 | 0,5000
85 | 91 88 66 65 | 0,0660 | 0,0663 | 0,4714 | 0,4643 | 0,5286 | 0,5357
92 | 98 95 75 75 10,0750 | 0,0765 | 0,5357 | 0,5357 | 0,4643 | 0,4643
99 | 105 102 75 75 10,0750 | 0,0765 | 0,5357 | 0,5357 | 0,4643 | 0,4643
106 | 112 109 70 70 | 0,0700 | 0,0714 | 0,5000 | 0,5000 | 0,5000 | 0,5000
113 | 120 116,5 70 70 | 0,0700 | 0,0714 | 0,5000 | 0,5000 | 0,5000 | 0,5000
> 1000 | 980 | 1,0000 | 1,0000
MaremMaTH4HE OYiKYBaHHS 4349571 421,0714
Jucnepcis 121,7924 144,4637
CepeIHbOKBaIPATHYHE BiAXHICHHS 11,0360 12,0193
Koediuient Bapiarii 19% 21%
Constunnii nenb — 90-100% ocBiTiaeHHS
1 7 4 100 | 100 | 0,0493 | 0,0478 | 0,7143 | 0,7143 | 0,2857 | 0,2857
8 14 11 105 105 | 0,0517 |0,0502 | 0,7500 | 0,7500 | 0,2500 | 0,2500
15 | 21 18 140 135 135 | 0,0665 | 0,0646 | 0,9643 | 0,9643 | 0,0357 | 0,0357
22 | 28 25 107 | 120 | 0,0527 | 0,0574 | 0,7643 | 0,8571 | 0,2357 | 0,1429
29 | 35 32 110 | 110 | 0,0542 | 0,0526 | 0,7857 | 0,7857 | 0,2143 | 0,2143
36 | 42 39 100 | 140 | 0,0493 | 0,0670 | 0,7143 | 1,0000 | 0,2857 | 0,0000
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Kinens Tabnum 3.28

KinpkicTs YacricThb < .. ﬁMOBipHiCTL
. . HMoBipHICTB . ..
I'panumi . BiZIMOB B HAaCTaHHS . 0e3B1AMOBHOT
. Cepenne KinpkicTs . . . MOSIBY BiIMOBH
iHTEpBaTy HaTIpAITOBaHH | 0CTIDKCHb IHTepBaJTi BiAMOBU pobotu
(mH) 230 x | 280 x | 230 x | 280 x | 230 x | 280 x | 230 x | 280 x
230 280 230 280 230 280 230 280
[epeminHa xMapHicTb — 50-60% ocBiTIeHHS
43 49 46 110 110 | 0,0542 | 0,0526 | 0,7857 | 0,7857 | 0,2143 | 0,2143
50 56 53 112 110 | 0,0552 | 0,0526 | 0,8000 | 0,7857 | 0,2000 | 0,2143
57 63 60 135 135 | 0,0665 | 0,0646 | 0,9643 | 0,9643 | 0,0357 | 0,0357
64 70 67 114 115 | 0,0562 | 0,0550 | 0,8143 | 0,8214 | 0,1857 | 0,1786
71 77 74 120 120 | 0,0591 | 0,0574 | 0,8571 | 0,8571 | 0,1429 | 0,1429
78 84 81 140 124 125 | 0,0611 | 0,0598 | 0,8857 | 0,8929 | 0,1143 | 0,1071
85 91 88 125 125 | 0,0616 | 0,0598 | 0,8929 | 0,8929 | 0,1071 | 0,1071
92 98 95 128 130 | 0,0631 | 0,0622 | 0,9143 | 0,9286 | 0,0857 | 0,0714
99 | 105 102 135 135 | 0,0665 | 0,0646 | 0,9643 | 0,9643 | 0,0357 | 0,0357
106 | 112 109 135 140 | 0,0665 | 0,0670 | 0,9643 | 1,0000 | 0,0357 | 0,0000
113 | 120 116,5 135 135 | 0,0665 | 0,0646 | 0,9643 | 0,9643 | 0,0357 | 0,0357
> 2030 | 2090 | 1,0000 | 1,0000
MaTeMaTHYHE O9iKYBaHHS 1750,8857 1854,2857
Jucnepcist 159,8893 156,0554
CepeIHbOKBaIPATHYHE BIAXHICHHS 12,6447 12,4922
KoediuienT Bapiarii 11% 10%
| | |
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= | | | =
§ 082 | 115 g
k= | 102 &
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JocnigxyBanuii inTepan yacy, 14

0

Pucynok 3.35 — IMOBIpHICTh MOSIBK BIJIMOBH TSI 3pa3KiB
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[TosicHenHst 10 pucyHKy 3.35:
a — 3uutyBaHHs 3 BiacTani 130 cm (230 x 230 mm); 6 — 3UMTyBaHHSA 3 BiJICTaH1

330 cM (280 x 280 mm);
[ ]~ ximexicts BIJIMOB IIPY 34YHMTYBAaHHI B IOXMYpPUU JE€HB; 1 - ximexicrs

B1JIMOB IpY 3YMUTYBaHHI B JICHb 3 NIEPEMIHHOI XMapHICTIO; B _ cinmkicrs BIIMOB
IIPY 3YNTYBAHHI B COHSIYHUN JICHB;

= — WMOBIPHICTH MOSIBH BIJIMOB IIPH 3UUTYBaHHI B MOXMYPUU JICHD; mmm —
WMOBIPHICTb MOSIBU B1IMOB IPY 3YUTYBaHHI B JIEHb 3 IEPEMIHHOIO XMapPHICTIO; —

WMOBIPHICTb TIOSIBH BIJIMOB IIPH 3UUTYBaHHI B COHSYHUI JIEHb

MoxHa BIAMITHTH, 110 3pa3Kd BIATBOPIOIOTHCS MPOTITOM MICSIS 3pa3Ku
BIJITBOPIOIOTHCSI TUIBKM 33 YMOBH HHU3BKOTO PIBHS OCBITJIEHOCTI. TOMy MOXHa
3pOOHUTH HACTYITHUH BUCHOBOK:

1. Mapkepu 31 cryneneM neranizauii 10-20% parioHaIbHO BUKOPUCTOBYBATH
JUISL TIPOJIYKILi, TEpMiH eKCIUTyaTarii sKOi CTaHOBUTh J10 1 Micsis B yMoOBax
HEBUCOKOTO piBHS ocBiTieHocTi (0 2000-3000 5k) mpu CTymeHi KOHTpAcTy 3
dboHOM HE MeHIIIe 7.

2. Ilpu excrutyarariii mpoayKIiii O1IbIIE OJTHOTO MICSIIS CJIiJl BUKOPUCTOBYBATH
MapkepH 31 cryneHem aeramsanii 40-50%

Takoxx 0yJI0 MPOTECTOBAHO MOMIIMBICTH BUKOPUCTAHHS MapKePiB 31 CTyNIEHEM
neramizamii  10-20% B 1HIIMX BIATIHKaX, KpPIM YOPHOTO, 3a BIJMOBIIHOIO
METOJUKOI0, OMHUCAHOI Yy MiAPO3ai 2.8 3 BUKOPUCTAHHIM KOMIY, HAaBEJACHOTO Y
nonatky E, y Bu3HaueHux Buille yMoBax. OTpuMmaHi pe3yjbTaTH MOJCIIOBAaHHS

HaBeJIeH1 Ha pUCYHKY 3.36
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PucyHok 3.36 — VIMOBipHiCTb MOSBM BiZIMOBH JUIS 3pasKiB i3 Pi3HMM piBHeM
KOHTPACTY:

a — 3untyBaHHs 3 BijcTadl 130 cMm (230 x 230 mMm); 6 — 3UMTyBaHHSA 3 BIJCTaH1
330 cM (280 x 280 mm);

B — KiTBKICTB BIIMOB JJIsl MAPKEPIiB y KOJIbOPaXx 31 CTyneHeM KOHTpacTy 6-7; [
— KUIBKICTh BIIMOB JAJIi MapKepiB y KOJbOpax 31 cTynmeHeM KoHTpacty 4-5; M —
KUTBKICTh BIIMOB I MapKepiB y Koyibopax 31 crymeHeM KoHTpacty 2-3; M —
KUIBKICTB BIIMOB ISl MApKEPIB Y KOJbOPAX 31 CTyIIEHEM KOHTpacTy 1;

= = — WMOBIPHICTb MOSIBU BIAMOB 1 JIJIsl MAapKEpiB y KOJIBbOPAX 31 CTYNEHEM
KOHTpPAcTy 6-7; — . — WMOBIPHICTh MOSIBU BIMOB JIJI1 MapKepiB y KOJbOpax 31
CTYIEHEM KOHTPACTY 4-5; wmwm — WMOBIPHICTH MOSBH BIIMOB [JIsi MapKepiB y
KOJbOpax 31 CTYNEHEM KOHTPACTY 2-3; wmw=m — WMOBIPHICTH TMOSBH BIIMOB JIsi

MapKepiB y KOJIbOpax 31 CTYIIEHEM KOHTpacTy 1.
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[IpoananizyBaBmiy OTpUMaHI pe3yJbTaTh, MOXKHA 3pOOUTH HACTYIIHI
BHUCHOBKH:

1. Tlpn ekcruryarauii OpoAyKUli MPOTSITOM OAHOTO MICALS PEKOMEHIOBAHO
BUKOPHCTOBYBATH Mapkepu 31 cryneHeM aeranizarii 10-20% y koapopax, KOHTpacT
AKUX 13 POHOM CKJIaja€e HE MEHIEe 6-7 OIUHULID

2. Ilpm exkcmyaramii OpoAykuii OUIbIIE OJHOIO MICSIS PEKOMEHIOBAHO
BUKOPUCTOBYBaTH Mapkepu 31 crymeHem jneranizamii 40-50% 3 mapamerpamu,

BU3HAYEHUMHM Yy MTyHKTI 3.2.2

BucHOBKM 10 TPETHOTO PO3/LITY

1. IIpoBeneHo nepiiuii eTamn A0CIIKEHHS BIATOBIHO /10 OMUCAHOI METOIUKH,
IIPOAHAI30BAHO MOTr0 pe3yJbTaTh Ta BU3HAYEHO PAIllOHAIBHUN pO3MIp MapKepiB
JOTIOBHEHOI PEaNIbHOCTI JIsl PI3HUX YMOB BUKOPUCTAHHS.

2. IIpoBeneHo nApyruit eTamn JOCHIKEHHS BIAMOBITHO J0 ONMKUCAHOI METOIMKH,
MIPOAHATI30BAaHO MOTr0 pe3yjbTaTH Ta BU3HAYEHO palllOHATBHUN KOJIp MapKepiB
JIOTIOBHEHOI PEATbHOCTI JIsl Pi3HUX YMOB BUKOPHCTAHHSI.

3. IIpoBeneHo TpeTii eTar AOCIIKSHHS BIAMOBIIHO JI0 ONMMCAHOI METOIMKH,
MpoaHaIi30BaHO HOTO pe3yJIbTaTH Ta BU3HAYEHO palllOHAJIbHUI CTYIIHb JeTasi3ali

MapKepiB JOMOBHEHOI PEANbHOCTI JUIsl PI3HUX YMOB BUKOPUCTAHHS.
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PO3/ILI 4
MPUKJIAJTHI ACTIEKTH TA PEKOMEHJIALII IIIOJ10 BUEOPY
MAPKEPIB /151 TPOAYKIIT BYJTMYHOI PEKJIAMM

4.1. BusHaueHHs mapamMeTpiB MapKepiB B 3aJeXHOCTI BIiJ YMOB iX
BUKOPHUCTAaHHS 3a JOMOMOIOI0 IMITAIliiHOI Mojenl mpoiiecy cTBopeHHs AR-
MapKepy
3a pe3ynbTaTaMu MPOBEICHUX JTOCTIHKEHb (IUB. po3/u1 3) OyJi0 BUKOHAHO BUOIP
naapmetpiB AR-MapkepiB— po3Mmip, KoJip (KOHTpACT MK MapkKepoM Ta (oHOM) Ta
CTYyHiHb JeTami3alii — BIANOBIAHO JI0 XapaKTEPUCTUK MOTEHLIWHOI JPyKOBaHOI
NPOAYKLIi, Y KOHTEHT sIKOi iX OyJe BHpoBakeHO. BHOlp BHKOHYBaBCS Ha OCHOBI
METOJIMKH, ONMKUCAHO1 y miapo3aum 2.8. OCKUIbKK MaTepiaii, 10 BUKOPHUCTOBYBAIUCS
JUIS APYKY 3pa3kiB, SIK MOKa3aJlo JOCTIKEHHS (IMB. po3AUT 3) B 3arajiLHOMY Majik
HECYTTEBUM BIUIMB HAa OTPUMAaHI pe3yibTaTH, TO MPHU TPOBEACHI MOJCIIOBAHHS iX
XapaKTEPUCTHKH JI0 YBaru He OpaJtncs.
By110 BU3Ha4€HO MOKIJIMBI PO3MipU MapKepy Juisi 00paHoi MPOAYKLIi (AUB. po3L1
2), 3Ba)Kal0Uu HA BCTAHOBIJICHHI BI1JICOTOK IUIOIIII, III0 MOKE 3aiiMaTy MapKep, a came:
110 5%, a TaKOX Pe3yJIbTaTH EKCIEPUMEHTATIHLHOTO IOCI1PKEHHS:
—  CITUIAMTH Ta BIUIAKaTH — IPH BIJICYTHOCTI 3aXMCHOTO eneMeHTy — Big 80 x 80
MM 710 330 % 330 mm 3 kpokoM 50 mm; Big 130 x 130 mm g0 330 x 330 MM 3
KpOKOM 50 MM;

— Oirbopau ta Benuki 6anepu — Big 200 x 200 mM g0 1000 x 1000 mMm 3
kpokoM 100 mm.

Takoxx OyJ10 BCTAaHOBJIEHO HACTYIIHUI CTYIIHb KOHTPACTY:

—  CITUIaTH Ta T1akatu — Big 2 110 12 3 Kpokom 2;

— 6ubopa — Big 3 10 7 3 KpOKOM 2.

Cryminb geramizaiii OyB HACTYITHUI:

— cituaiitu Ta iakatu — Big 20% 1o 80% 3 kpokom 10%;

— ouoopa — Big 10% mo 50% 3 kpokom 10%.
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Bianogigxo o [90] Oyo BU3HAYEHO CepeaHil 00CAT maM’ sITi, SKUH Ma€e MaTH
300pak€HHsI MapKepy JOTMOBHEHOI peaabHOCTI, JJIs TOro, Imo00 BIH JIETKO
34MTYBaBCs KaMeporo puctporo — 10 500 xb.

Jlns  pocmimkenHss OyJlo BHU3HAUCHO JIGKUIbKA €TalliB Y CTBOPEHHI MapKepy
JIOTIOBHEHO1 peasTbHOCTI, 1110 BIUTMBAIOTh HA BU3HAUEHUI BUITIE KPUTEPi OI[IHIOBAHHS [S]:
a) CTBOPEHHSI KOHTEHTY ]I HATIOBHEHHS €JIEMEHTA JIOTIOBHEHOT PEaTbHOCTI;

0) cTBOpEeHHsI 300paKEeHHI-MapKepy JOMOBHEHOT PeabHOCTI;

B) CTBOPEHHSI KOJTY €JIEMEHTA JOMOBHEHOI pEaTbHOCTI.

[x MoxHa 00’€qHATH y OKpeMi MiJICHCTEMH CHCTEMH CTBOPEHHS MAapKepy
JIOTIOBHEHO1 PEaJTbHOCTI. Y KOXHiH 3 HUX JOPMYBaTUMYThCS €JIEMEHTH, SIKI MATUMYTh
BIUIMB Ha OOCAT JNaHuX (ailly eJeMEeHTy AONOBHEHOI pPealbHOCTI: 300pa’KEeHHS-
Mapkep, ¢Gain UPPOBOrO0 KOHTEHTY [UIsi HAIMOBHEHHS €JIEMEHTY JIOMOBHEHOI
peaibHOCTI Ta (haiiy1 KoJIy eJIEMEHTY JOMOBHEHOI PeaJIbHOCTI BiAMOBITHO [5].

Takox Oys BU3HAUEH1 apaMeTp KOXKHOT 3 MIJACUCTEM, 10 BIUIMBATUMYTH OJTUH
Ha OJHOTO Ta Ha BUXIIHI TApaMeTpH, OOCAT IMaM’sTi BIINOBIIHOIO KIHIIEBOTO
pe3yapTary: BXigHI mapameTrpu X (TI mapaMeTpu, 10 MOYAaTKOBO 3aJIal0ThCs ISt
MiJICHCTEMH BIMOBITHO /10 TIOTCHIIIMHOTO BHKOPHCTAHHS MAapKepiB), TEXHOJIOTIYHI
pexuMu tjj (mapaMmeTpu, 110 3aJIal0ThCS MOYAaTKOBO Ta MOXKYTh OYTH 3MIHEHI B X0/l
BUKOHAHHS BIATOBIAHUX €TalliB MICUCTEMH ), BUNIAIKOBI PakTopu S (mapameTpu, 1o
BIUIMBAIOTh Ha MIJCUCTEMY, ajie HE MOXKYTh OyTH 3MiHEHI a00 MPOKOHTPOJILOBAHI),
BUXIJIHI TApaMETPH MIACUCTEMH Y jj — MAPaMETPH, 0 OTPUMYIOTHCSL HA BUXO1 POOOTH
MIICHCTEMH Ta CUCTEMHU 3arajioM (y JaHOMY BHUITKy OOCST rmam’sTi) [5]

BianoBigHi mapaMeTpu KX MiICKCTEM IIpeAcTaBieHi y Taomuii 4.1 [5].

Ha ocHOBiI Bu3HadeHHX mapaMmeTpiB Oyso NOOyJOBaHO JIOTIUHY CXEMY
MOJICJIIOBaHHSl TMPOIIECIB CTBOPEHHS €JIEMEHTY JIOMOBHEHOI peaJbHOCTI, IO
npejcTaBiieHa Ha pucyHKy 4.1[5]. HactynHuM kpokoM 0yJi0 0Oy I0BaHO 3arajibHy
IMITaliifHy MOJIENIb TMPOIIECY CTBOPEHHS MapKepiB JOMOBHEHO! peambHOCTI s
BCTAHOBJICHHSI 3B’S3KIB MDK MapaMeTpaMy, a TaKOoX BIUIMBY MapaMeTpiB Ha
BUXI1THUH MTapamMeTp po3po0IeHOT CHCTEMH, IO HaBeIeHA Ha pUCYHKY 4.2, Ha OCHOBI

nanux Tadmmmi 4.1 [5].
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Tabmums 4.1 — [apamerpu miacucrem [5]

Ne | 3MiHHa | Hazga dakropy | MHoXHHa 3HaYeHb
[Tigcucrema cTBOPEHHS 300paykeHHSI-MapKepy JONMOBHEHOI pealbHOCTI

1 Xii MiHiMaJTbHa TOBIIMHA paMKH HaBKOJIO MapKepy, MiKceli 9-17

2 X2 MiHiMaJbHa IUPUHA MapKepy, MIKCEIiB 260-380
3 Xis KonTtpacTHicTs Mapkepy Ta GoHy 2-12

4 1 PosninbHa 31aTHICTB, dpi 72-300
5 tio CryniHb CTUCHEHHSI 300paXeHHs, Yo 20-100
6 ti3 CryniHb 3aII0BHEHOCTI BUIBHOT'O IIPOCTOPY Mapkepy, % 10-85
7 S Binxuienss Big kBagparHocTi, % 0,5-1

8 S CHMETpHYHICTh PUCYHKY MapKepy, % 0-60

9 Y MiniMasHIH 00csT (aiiry Mapkepy, MO 0,2-0,5

[lizcucrema cTBOpeHHsI KOHTEHTY JUTsl HAITOBHEHHSI €JIeMEHTa JIONIOBHEHOI peaTbHOCTI

1 X1 CepeaHs KITBKICTh 3HAKIB TEKCTY Ha OJJHOMY €KpaHi 400-500
2 X2 KinpkicTb 300pakeHb Ha OTHOMY €KpaHi 1-5

3 X CepenHs TPUBAIIICTB BITICO, C 90-150
4 Xo4 CepenHs TPUBAIICTD ay/Ii0, C 90-100
5 1 JliaroHasb eKpaHy MPUCTPOIO 6,1-10,3
6 t2 KinpKicTh KOTBHOPIB 300paKEHHSI 1-4

7 t3 Po3pineHa 3paTHICTE 300paxkeHHsl, dpi 72-150
8 t4 CTyTiHb CTHCHEHHS 300payKSHHS 4-12

9 t2s bitpeiit aymio, KOiT/c 8-320
10 te MinimasibHuH OiTpeiiT Bifeo, MOiT/c 2,5-4
11 o7 YacroTa KaJpiB BiJIc0, KaAPiB/C 24-30
12 Yo CepemHiit o0csT (hailiry MyJIbTHMEIIHHOTO MPOAYKTY, MO 80-90

ITizcucrema CTBOpPEHHsI KOy €JIeMEHTa JONOBHEHOI peaIbHOCTI

1 X31 CepenHst KUTBKICTD PSIKIB KOy 30-40
2 X3 MiHimMasIbHa KUTBKICTh 3aIJIAHOBAHUX €KPaHIB JIOJATKY 3-4

3 t31 CrymiHb iHTEPaKTUBHOCTI AOJATKY, % 40-100
4 Y3 CepemHiit 00csT (haily eJIeMeHTy JOIMOBHEHOI peabHOCTI, MO 0,2-0,5

[IpoBeneHHs AOCHIHKEHHSI BAKOHYBAJIOCS BIJIIIOBITHO 10 METOJTUKOIO, OTIMCAHOT Y
niapo3auti 2.8. Takox Oyso moOymo0BaHO B3aEMO3B’SI3KM MK MapaMeTpaMu M0 KOXKHIH
MiICUCTEMI OKPEMO, ITI0 TpeicTaBieH y qoaarky JK. OtpumMani pe3ysibTaTh HaBeICHI Y

Ta0mur 4.2.



IiaroToBKa Ta po3pod.1eHHs 300paKeHHSI-MaPKePy
nonosuenoi peaabnocti (f1)

BekTop BXiZHUX 3MIHHUX

X, = 9-17 nixcenis

X, = 70-300 nikcenis
X, —2-12

BekTop BHYTPIIIHIX MapaMeTPiB CHCTEMH

t, - 72-300 dpi
t,,—20-100 %
t,—10-85%

BekTop HeBU3HAUCHHX MAPAMETPIB

S, 0.51%
S,,— 0-60 %

BeKTop BUXIIHHUX 3MiHHHX

Y, - 0.2-0,5 M6

ITiaroToBKa Ta po3po0.IeHHS HANOBHEHHS
eJIeMeHTY J0NO0BHEeHOI peanbHocTi (f2)

BekTop BXIZHHX 3MIHHHX

X,,—400-500 3naxis
X, 15

X,,—90-150 ¢
X,,—90-100 ¢

Bektop BHYTPIIIHIX nMapaMeTpiB CHCTEMH

t, —6.17-10.3”
t,—1-4

t,, = 72-150 dpi
t,, —4-12

t,s — 8-320 KGir/c
t, — 2.5-4 Mbir/c
t,,—24-30 Kaapis

BekTop BHXIZHHX 3MIHHHX

Y, - 80-90 M6

Pucynok 4.1 — JloriyHa cxema CTBOPEHHS €J1€MEHTY JIOTIOBHEHOI peaJIbHOCTI [ 5]

ITinroroBka Ta po3pobenHs 300pakKeHHI-MapKepy
aonosuenoi peaasnocti (f3)

BekTop BXiZHHX 3MIHHUX

X,,—50-100
3-4

BekTop BHYTPIlIHIX MapamMeTpiB CUCTEMH

t,, —40-100 %

BekTop BUXIAHUX 3MIHHUX

Y, -0.2-0,5 M6
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Tabmurs 4.2 — O6csr datiny 300pakeHHS MapKepy

Oocsir (haiiiry Mapkepy JIOMIOBHEHOI peanbHOCTI, MO
Crymiap meramizartii, %

10 20 30 40 50 60 70 80
1] 80 x 80 61,57 | 107,28 | 111,94 | 121,27 | 130,60 | 247,20 | 247,20 | 312,50
12| 130 x 130 | 100,05 | 174,32 | 181,90 | 197,06 | 212,22 | 401,70 | 401,70 | 497,81
| 3| Cirinaiir Ta miakar 180 x 180 | 138,53 | 241,37 | 251,87 | 272,86 | 293,84 | 456,20 | 456,20 | 503,13
4] (1200 x 1800 mm) 230x230 | 177,01 | 208,42 | 221,83 | 248,65 | 375,47 | 710,71 | 710,71 | 898,44
15| 280 %280 | 215,49 | 305,47 | 391,79 | 424,44 | 457,09 | 865,21 | 865,21 [1093,75

6 330 %330 | 253,97 | 442,51 | 461,75 | 500,23 | 538,71 [1019,71|1019,71|1289,07
7 200x200 | 76,96 | 134,10 | 139,93 | 151,59 | 163,25 | — — —
|8 300x300 | 11544 |201,14 | 209,89 | 227,38 | 244,87 | — — —
19|
10
11
12
13|

Bun npoyxkaii Ta i Po3mip
po3Mip MapKepy, MM

400 x 400 | 153,92 | 268,19 | 279,85 | 303,17 | 30649 | — — —

500 x 500 | 192,40 | 335,24 | 349,81 | 378,97 | 408,12 | — — —

(600(])5132‘(’)%% vy 000 <600 23088140220 141978 [45476 48074 | — | — | —
700 %700 | 26936 | 469.33 | 489,74 | 530.55 | 53136 | — | — | —

800 x 800 | 307.84 | 496,38 | 509.70 | 526,34 | 65299 — | — | —

14 900 %900 | 54632 | 603.43 | 629,67 | 682,14 | 73461 | — | — | —
I5 1000 x 1000 | 584,80 | 670.48 [ 699.63 | 757.93 [81623| — | — | —

[IpoananizyBaBIIM OTpUMaHI Pe3yJIbTaTh, OyJI1 OTPUMaHI HACTYTIHI BUCHOBKH:

a) MpY BUKOPHUCTAaHHI CITUIAMTIB Ta IUIAKATIB MOXJIMBE BUKOPUCTAHHS MApKEPIB 3
HACTYITHUMHM TOKa3HUKaMU: po3mip Mapkepy — Biax 80 x 80 mo 180 % 180 31 crymenem
neramizaiii Big 10% mo 80% Tta y posmipi Big 230 % 230 mo 330 x 330 31 cryneneM
neramizarti Bix 10 10 50%. CTymiHb KOHTPACTy — MiHIMAIILHO 4. Y TaKOMY BHIIQAKY OOCST
dailiry Mapkepy Ta €JIEMEHTY JIOMOBHEHOT PEAIbHOCTI HE TIEPEBUIIyBATUME BCTAHOBIICHI
mexi (10 300 kb) 1 He BIUIMBaTHME Ha TPOLIEC BIATBOPEHHS II(PPOBOTO KOHTEHTY;

0) y BUNAAKy BHKOPHUCTAHHS MapKepiB Il YBHpPAa3HEHHS KOHTEHTY BEIUKOi
npoaykii no tumy 61m6opais (6000 x 3000 MM) MOKITMBE BUKOPUCTAHHSI MApKEPIB 3
HACTYITHUMHU MTOKa3HUKaMu: po3Mip Mapkepy — Biz 180 % 180 go 800 x 800 31 cTynenem
neramizamii Big 10% mo 50%. CtyniHb KOHTpacTy — MiHIMaiabHO 3. {15 BCiX 1HIIMX
BUMAJKIB BapTO 3aCTOCOBYBATH JOJATKOBI CXEMH JUIsI 3MEHIIEHHS 00csry daiimy
Mapkepy, a0u MapKep MIr IIBHUAKO 3YUTYBATHCS Ta aHAII3yBaTHUCS CHUCTEMOIO

MpUCTPOIO [S].
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4.2. PerpeciiiHi MaTeMaTU4HI MOJENI MPOTHO3YBAaHHSA HAJIMHOTO 3YUTYBaHHS
AR-enemMeHTiB

4.2.1. IlporHo3yBaHHs KOPEKTHOCTI 3UNTyBaHHs AR-MapkepiB [id CITUIAWTIB Ta
TUTAKaTIB

BianoBigHO 10 METONMKM OLIHIOBAHHS OTPUMaHUX pe3yJbTariB, OIMCAHOI Yy
igpo3aut 2.8, OyJ0 BUKOHAHO PErpeciiHUi aHasli3 OTPUMAaHKUX Pe3yJbTaTiB JOCIIHKEHHS
3 METOK BHU3HAYEHHS BIJMOBIIHUX JIO YMOB BHUKOPHUCTAHHS MapaMeTpiB MapKepiB
JONIOBHEHO1 peaibHOCTI [6]. 3Baykarouun Ha pe3ysIbTaTy eKCIEPUMEHTATLHOTO TOCHIPKEHHS,
JIO yBaru He Opajmcs pe3ybTaTh U KOJIbOPIB, KOHTPACT SKUX 3 (JOHOM CKJIaJIaB MCHIIIE,
HDK 2, OCKUIbKM Takl 3pa3Kd HE BHUTPUMYBAJIM BCTAaHOBJIEHUM TEpPMIH EKCIUTyaTauil
NPOIYKLIT BIJl OHOTO J0 TPHOX MICALIB, @ TAKOXK XapaKTEPUCTUKU MaTepiaity, OCKUIbKH iX
BIUTMB MaB HECYTTEBUM BIUIMB HA MOKA3HUKHU BIITBOPIOBAHOCTI AR-MapkepiB.

Jljis mpoBeJieHHsT perpeciiHoro aHamzy OyJjio oOpaHO HACTYITHI BXi/IHI MapaMeTpu:
X1 — posmip wmapkepy PM, X, — crymiHe pderamzamii pucyHky wmapkepy M,
X3 — KOHTpacTHICTh Mapkepy Ta oy KM.

OuiHKy SIKOCTI MPOLIECY CKaHyBaHHs, pO3IMI3HABAHHS Ta BIITBOPEHHS MapKepiB
JIOTIOBHEHO1 PeaIbHOCTI 3MIMCHIOBAIN 32 UMOBIPHICTIO MOSIBU BiAMOB ;.

JlocnmieHHs: TPOBOAMIOCS JUIsl IBOX BaplaHTIB BUKOPUCTAHHS MPOAYKIIIT — IPU
HAssBHOCTI 3aXHUCHOTO €JIEMEHTY Ta 3a UOro BiJICYyTHOCTI.

Mexi 3MiHU TOKa3HHKIB (DAKTOPIiB BHU3HAYEHO BIAMOBITHO 10 PE3yJIbTaTiB
EKCIIEPUMEHTY (AWB. TPETIA pO3MUI), a TaKOX IMITALITHOTO MOJIETIOBAaHHS (JIMB.
nigpo3ait 4.1) 3 mporHo3yBaHHA BUOOpPY IMOKAa3HUKIB MapKepy BIAMOBIIHO 0
XapaKTePUCTUK MPOIYKIIi, Y SKii BOHU BUKOPUCTOBYBATUMYThCS. 3HAYEHHS Ta MEX1
3MIHM [IOKAa3HUKIB (akTOpiB BIUIMBY 3a3HadeHl B Tabmuui 4.3, pe3ynbTrartu
perpeciiHoro aHaji3y BIJATMOBIIHO O METOJMKH, OMHUCAHOI y miapo3aim 2.8 — y
tabnuii 4.4-4.5, a Takox Ounbi getanbHo y nojaatky K xHa pucynkax K.1-K.2.

Takoxx Oyno MpoBEACHO MEPEeBIpKY MOENed Ha OIHOPITHICTH JAUcCHEepcii 3a
koediienroM Koxpena G, Baromocti oTpuMaHux Koedili€HTiB perpecii 3a Kputepiem
Cr’rofieHTa, aJeKBaTHOCTI OTPUMAHUX PErpeciiHUX PIBHSIHb 332 PO3PAXyHKOBUM
kputepiem @imepa F. Byno BctanoBieHO, 1110 BU3HAUEHI KOSPIIIEHTH 3HAXOASITHCS B

HEOOXITHUX MEKax Ta 0OpaHO BIAMOBIIHI KOE(IIEHTH AJI PETPECIHHOTO PIBHAHHSL.
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Cepez[He 3HA4YCHHsA

MiHiMaJIbHe Ta MaKCHMaJIbHE 3HaUYCHHS (DakTopy

Ne @DakTOpU BIUIUBY YMOBHE IIO3HAYECHHS (0-wi piBeHD) Mesxi 3MiHH TapamMeTpy min (-1) max (+1)
1 |Po3mip Mapkepy, MM X 125 50 80 330
KonTpacTtHicTh Mapkepy Ta GoHY X2 5 2 2 12
3 |CrymiHb geTanizalii pucyHKY MapKepy X3 0,35 0,10 0,10 0,80

Ta6nuis 4.4 — Pe3ynbTaTil CTATUCTUYHOTO aHAJI3Y JTaHUX JIJIsl TPOBEJICHHS PErpeCiiHOr0 MOJICTFOBAHHS

Konosani . . .
No | snauenns daxropis 3nadyeHHs B IpH BiZICYTHOCTI 3aXMCHOTO EIEMEHTY 3HadyeHHs B IpH HaABHOCTI 3aXHUCHOTO €JIEMEHTY
Jocimny Xo | X | % | Xs Yi1 Y2 Y3 q2 Y,1 Y)2 Y23 Y> S? f,z
1 +1 | -1 -11] -1 0,0714 0,0571 0,1071 0,0785 0,0013 0,2943 0,3567 0,6452 0,9116 0,6378 0,1540 0,99830
2 +1 | +1 | -1 | -1 0,1071 0,0714 0,1429 0,1071 0,0026 0,0854 0,2619 0,381 0,6660 0,4363 0,0862 0,71590
3 +1 ] -1 | +1] -1 0,1429 0,0857 0,1786 0,1357 0,0044 0,1307 0,2738 0,3869 0,2596 0,3068 0,0097 0,20930
4 +1 | +1 | +1 ] -1 0,1786 0,1071 0,2143 0,1667 0,0060 0,2491 0,3274 0,3869 0,5025 0,4056 0,0159 | -0,07310
5 +1|-1]-1|+1] 02143 0,1357 0,2571 0,2024 0,0076 0,1122 0,3333 0,4226 0,1791 0,3117 0,0304 0,43310
6 +1 | +1 | -1 | +1 0,25 0,1429 0,3214 0,2381 0,0161 0,2676 0,3452 0,4345 0,3730 0,3842 0,0042 0,71550
7 +1| -1 |+1|+1| 02857 0,1786 0,3429 0,2691 0,0139 -0,0515 0,3512 0,4643 0,5398 0,4518 0,0180 0,08650
8 +1|+1|+1|+1| 03214 0,2143 0,4286 0,3214 0,0230 0,4313 0,8333 0,4762 0,9116 0,7404 0,1077 0,36890
Ta6nuis 4.5 — KoediienTu perpeciiHux piBHSIHb
I1pu BiZICYTHOCTI 3aXHCHOTO SJICMEHTY I1pu HAsIBHOCTI 3aXHCHOTO EJICMEHTY
No .. TabnuuHe 3HAUCHHS
. |KoedimieHT . \ Pospaxynkose ITapameTtp . Pospaxynkose ITapameTtp .
JOCITiTY koedimienty Ct’romeHTa . OO6paHi TOKa3HUKH . OO6paHi TOKa3HUKH
3HAYCHHS BaroMocCrT1 3HAYCHHS BaroMocCrT1

1 bo 0,1899 6,3008 0,1899 0,4593 6,8944 0,4593

2 b; 0,0685 2,4518 0,0685 -0,1552 2,3295 -0,1552

3 b, 12 0,0333 1,1943 — 0,0168 0,2523 —

4 bs S 0,0554 1,9829 — 0,0002 0,0029 —

5 b (mpu £=16, ¢=0,05) 0,0818 2,9314 0,0818 0,1520 2,2823 0,1520

6 bis 0,0911 3,2618 0,0911 0,1455 2,1837 0,1455

7 b 0,0042 0,1491 — 0,1447 2,1726 0,1447
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Toni perpeciiini piBHSHHS IJisi JAHOTO aHANII3y MAaTUMYTh HACTyIHUN BUTJIS
(4.1-4.2):
a) IJ BapiaHTy BUKOPUCTAHHS 0€3 3aXUCHOTO €JIEMEHTY

A

Y1=0,1899+0,0685-x, +0,0818-x,-x, +0,0911-x, - x, (4.1)
0) [71s1 BapiaHTy BUKOPUCTAHHS 13 HASIBHICTIO 3aXHCHOTO €JIEMEHTY

Y>=0,4593—0,1552-x, +0,1520-x, - x, +0,11455-x, - x, +0,1447 - x, - x, (4.2)

A A
Ha ocHOBI 1MX piBHSHB OyJiM BU3HAuUeHI ToKa3HUKU Y1 Ta Y2, o Oynm 3aHeceHi
no Tadmmui 4.11. Jlam Oyno mpoBeneHO Mepexia BiJl OTPUMAHUX 3aJIEKHOCTEH IS
YMOBHUX BEJMYUH JI0 3aJEKHOCTEH ISl pealibHUX (DaKTOpIB BIUIMBY, BHU3HAYEHUX
y Tabsmii 4.10 3a METOIUKOIO OMTMCAHO0 Y MAPO3aLII 2.8.
PiBHsIHHS 3 HaTYypaTbHUMU 3MIHHUMU OyJie MaTU HACTYNHUM BUTIs (4.3-4.4):

}/>I =1,3270-0,0091- PM +0,0009- PM - KM —-0,01023- KM + (4.3)
+0,0182-PM - JIM —2,2775- AM

Y2 =4,0657—0,0187- PM +0,0015- PM - KM —0,4432- KM + (4.4)
+0,0229- PM - JTM —6,4813- JTM +0,7235- KM - TM

BiamnoBigHO 10 oOTpuMaHuX pe3yiabTariB 0yi0 Mooy 0BaHo rpadik 3ay1exHOCTI (JUB.
puc. 4.3-4.4) napaMeTpiB BIUIUBY Ha MMOBIPHICTh HOSIBH BIIMOB y XOJIl CKaHYBaHHS
mapkepiB [z = (PM, JIM) sik HaifO11b111 BArOMHX MapameTpiB.

['paciuni 3anexxHOCTI Oy MyBaiucs AJisi BapilaHTy cKaHyBaHHs 3 BiacTani 130 cM sk
OUThII POOIEMHOTO BapiaHTy, /Ui pO3MIpPIB Ta KOJHOPIB BIJMOBIIHO J0 PE3yJIbTATIB
EKCIIEPUMEHTAILHOTO JOCIKEHHS (AUB. pO3/1i1 3) Ta IMITAIIHHOTO MOJICITFOBAHHS (JIUB.
niapo3awn 4.1). [Ipu aHani31 He BpaxOBYBAJIUCS MOKa3HUKHA MaTeplaliB Ta COCiO IpyKy,

OCKUTBKH €KCIIEPUMEHT TTOKa3aB, 10 iX BIUIMB HE € CYTTEBUM IPH 3UNTYBaHH1 MapKEPIB.
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VIMOBIpHICTb MOSIBH BiAMOBH
VIMOBIpHICTb MOSIBH BiAMOBH
VIMOBIpHICTb MOSIBH BiAMOBH
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Pucynok 4.3 — I'padik 3ay1e3kHOCT1 IMOBIPHOCTI MOSIBH BIAMOBH MPU BUCOKOMY KOJIPHOMY KOHTpAcTi Mapkepy Ta GoHy:
1 — mpu BiACYTHOCTI 3aXMCHOTO €IEMEHTY (CTYMiHb KOHTpacTy 8:1); 2 — mpu HassBHOCTI 3aXHUCHOTO €JIEMEHTY (CTyIiHb KOHTpacTy 12:1)

a — TepMiH ekcrutyaraiii 1 micsib; 6 — TepMiH eKcIuTyaTtarii 1-2 micsili; B — TepMiH eKCIuTyaTarlii 2 Micsiii 1 OubIie
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VIMOBIpHICTb MOSIBH BiAMOBH
VIMOBIpHICTb MOSIBH BiAMOBH
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Pucynok 4.4 — I'padik 3aj1e’)KHOCTI KUMOBIPHOCTI MOSIBU BIMOBHU MPU HU3BKOMY KOJIIPHOMY KOHTPACTiI Mapkepy Ta GoHy:
1 — pu BiICYTHOCTI 3aXUCHOTO €JIEMEHTY (CTYIIHb KOHTpACTY 2:1); 2 — Mpy HasIBHOCTI 3aXMCHOT'O €1€MEHTY (CTYMiHb KOHTpacTy 4:1)

a — TepMiH ekcruTyatarii 1 Micsip; 6 — TepMiH eKcITyaraiii 1-2 micsi; B — TepMiH eKCIuTyaTarii 2 Micsi 1 O1bIe
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BinmoBinHo 1o aHamizy oTpuMaHuX TpadikiB OyJO BHU3HAYEHO palliOHAJIbHI

MOKa3HUKW MapKepiB MPH BIAMOBIIHUX YMOBAX, 30Kpema:

MpU  eKCIUTyaTalii MNpOJYyKIii MPOTATOM OJIHOTO Micsilsi 0€3 HasiBHOCTI
3aXMCHOTO €JIEeMEHTY IMPH CTYIIeHI KOHTPACTy MK MapKepoM Ta (pOHOM BiJ 8
1 BUILIE palllOHAJIbHI TOKA3HUKU MapKepy HACTYMHI — MapKEpH pO3MipoM Bij
230 x 230 mm g0 330 x 330 31 crynenem getanizaiii Big 10 no 50%; npu
eKCIUTyaTallii mpoayKIlii BiJ OJHOTO JO JBOX MICSIIIB — MapKepH PO3MIpOM
Bi 230 x 230 mMm 110 330 x 330 mm 31 ctynenem aetami3aiii Big 40 1o 45%;
IpY eKCITyaTallii TpoayKIlii BiJl JBOX MICSIIB — MapKepu po3Mipom Bix 280
x 280 mM 10 330 x 330 MM 31 ctynenem nertanizaiii Big 40 1o 50%;

MpU eKCIUTyaTalii MNpOAYyKIii MPOTArOM OJHOTO Micslsi 0€3 HasiBHOCTI
3aXHCHOTO €JIEMEHTY IPH CTYIEHI KOHTPACTy MK MapkepoM Ta (poHoM Bif 3
1 BUILIE palllOHAJIbHI TOKA3HUKU MapKepy HACTYIMHI — MapKEPH pO3MIpOM Bij
230 x 230 mMm 10 330 x 330 mm 31 crynieHem aetamizamii Big 20 g0 40%; npu
eKCIUTyaTaIlii mpoayKIli BiJ OHOTO J0 ABOX MicsiiB — Big 230 x 230 MM 110
330 x 330 MM 31 cryneneM Aetam3auii 40-45%; npu excrutyaTaiii npoyKuii
BiJI IBOX MICSIIiB — Mapkepu po3mipom Big 280 x 280 mm 10 330 x 330 MM 3i
cryneHeM aeranizanii Big 40 no 50%;

OpU  eKCIUTyaTalli MNPOAYKIII HPOTArOM OJHOIO MICSAUs 13 HasBHICTIO
3aXHCHOTO €JIEMEHTY MPU CTYIEeHI KOHTPACTy MK Mapkepom Ta (poHom 10-
12 panioHa/ibHI TOKa3HUKU MapKepy HACTYIHI — MapKepu po3Mipom Bija 280
x 280 mm 1o 330 x 330 mm 31 crynenem aeranizanii Big 10 qo 40%; npu
eKCIUTyaTallii mpoayKIlii BiJl OHOTO J0 ABOX MicsiiB — Big 280 x 280 MM 110
330 % 330 MM 31 cryneneM aetam3anii 40-45%; npu excrutyarariii OpoayKuii
B1J1 IBOX MicsIliB — Mapkepu po3mipoM Big 300 x 300 mm 10 330 x 330 MM 31
ctyneHeM aeranizarii 40%;

Opy  eKCIUTyaTarlii MPOAYKII TPOTATOM OJHOTO MICSI 13 HasSBHICTIO
3aXHCHOTO €JIEMEHTY IMPU CTYIEeHI KOHTPACTYy MK MapkepoMm Ta (oHoM 4-5
OJIMHHULIb PalllOHAJbHI MOKA3HUKH MapKepy HACTYIIHI — MapKepH po3MIipoM
Bix 280 x 280 mMm 1o 330 x 330 mm 31 cryneHem aetamizamii Big 10 mo 40%:;

IPU eKCIuTyaTalli Ipo yKuii Bil OHOTO J0 ABOX MicsliB — Big 315 x 315 MM
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no 330 x 330 mwm 31 crymenem petamizamii 40-50%; mpu excrutyararii
MPOAYKIIT BiJl ABOX MICSIIIB — Mapkepu po3mipoM Bijg 320 x 320 mm 10 330 X
330 mM 31 ctyneHeM aetanizarii 40%.

Takox Oys0 MOMaTKOBO TEPEBIPEHO OTPUMAHI 3HAYEHHS JUIsI PI3HUX YMOB
OCBITJICHOCTI1 JJ1s MPOAYKIIIi, TEPMiH €KCILTyaTallii SK0i CTaHOBUB 3 micstii. J1Jist iboro
OyJi0 mpoBeIcHO OaraToKpUTepialibHE MOJICIIIOBAHHS 3 BAKOPUCTAHHSIM MTPOTPAMHOTO
KOy, HaBeJIeHOT0 y fo/aTKy JI, a Tako perpeciiiHuxX piBHSIHb Ta KOAY, OITUCAHOTO Y
noaatky E. OTpumani pe3ysibTaTv HaBeJeH1 Ha pUCyHKy 4.5-4.6.

O1iHI0I0YM OTPUMAaH1 Pe3yJIbTaTH, MOKHA 3POOUTH HACTYTHI BUCHOBKH:

— IpU eKCIUTyaTalii NpoayKIii 3 MapKepaMu JI0MOBHEHOT peaibHOCTI IPOTATOM

TPHOX MICALIB 0€3 BUKOPUCTAHHS 3aXUCHOIO €JIEMEHTY y OCIHHbO-3UMOBHIA
nepiof (mepeBaXkHy KiUIbKICTh Yacy piBeHb OCBiTIIeHOCTI ckianae 1000-5000
Ak — auB. [Jonarok I') pekomeHa0BaHEe BUKOPUCTAHHS MapKepiB y po3Mipax
Bix 280 % 280 MM 1m0 330 x 330 MM 31 cTyneHeM KOHTpAcTy Bia 4 110 §;

—  TpH eKCIUTyaTallii NpoIyKIlii 3 MapKepaMu JOTMOBHEHOT pEabHOCTI MPOTITOM
TPbOX MICSILIB 0€3 BUKOPUCTAHHS 3aXHCHOIO €JIEMEHTY Y BECHSHO-JIITHIM
nepioft (mepeBakHy KUIBKICTh 9acy piBeHb OCBITIICHOCTI ckiamae 6000-10000
1k — quB. JlogaTtok ') pexkoMeH10BaHE BUKOPUCTaHHS MapKepiB y po3Mipax Bij
300 % 300 mo 330 % 330 MM 31 CTyIeHeM KOHTpacTy BiJ 6 10 §;

— IIpU eKCIUTyaTailii poaAyKIlii 3 MapKepaMu JI0MIOBHEHO1 peaibHOCTI MPOTITOM
TPHOX MICSLIB MIPU BUKOPUCTAHHI 3aXUCHOTO €JIEMEHTY Y OCIHHbO-3UMOBHIA
nepion (epeBaXkHy KiUIbKICTh Yacy piBeHb OCBiTIIeHOCTI ckiangae 1000-5000
nk — quB. Jlogatok I') pekomeHj0BaHE BUKOPUCTAHHS MAapKEPIB Y po3Mipax
Bi1 300 x 300 mMm 10 330 x 330 MM 31 CTyII€HEM KOHTpAcTy Bia 8 1o 12;

—  MpH eKCIUTyaTalii NpoIyKIli 3 MapKepaMu JOTIOBHEHOT pEaIbHOCTI MPOTITOM
TPbOX MICSAIIB 0€3 BUKOPUCTAHHS 3aXMCHOIO €JIEMEHTY Y BECHSHO-JITHIN
nepio1 (mepeBaXkHy KUIBKICTh Yacy piBeHb OCBiTIeHOCTI ckiagae 6000-10000
1K — quB. JlonaTok ') pekomMeH10BaHe BUKOPUCTAHHS MapKEPIB y pO3Mipax Bif

320 x 320 no 330 x 330 mm 31 cryneHem KoHTpacTy Big 10 1o 12.
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Pucynok 4.5 — bararokpurepianbHe MOJIETIOBaHHS HMOBIPHOCTI MOSIBA BiJIMOB B

3QJIEKHOCTI BiJl YMOB OCBITJIEHOCTI 0€3 HasBHOCTI 3aXHUCHOTO €JIEMEHTY:

a — po3Mmip mapkepy 280 x 280 mm; a — po3mip mapkepy 300 x 300 Mmm; a — po3mip
Mapkepy 330 x 330 mm
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VmoBipHicTh MOABU BiAM!

Pucynox 4.6 — bararokpurepianbHe MOJICTIOBAaHHS HMOBIPHOCTI MOSIBU BiJIMOB B
3aJIEKHOCTI BiJl yMOB OCBITJIEHOCTI MPU HASIBHOCTI 3aXMCHOTO €JIEMEHTY:

a — po3mip mapkepy 300 x 300 Mmm; a — po3mip mapkepy 315 x 315 mm; a — po3mip
Mapkepy 330 x 330 mm
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Xapakrepuctukun AR-MapkepiB pu X 3UWTyBaH1 Ha HEBENHKIN BifcTaHi (10 50
cM) OyJ10 0OpaHO BiAMOBIIHO A0 PE3YIbTATIB HOCTIKEHHS (UB. PO3/ii 3) Ta aHAII3Y
IMITalliHOI Mozeni mporuecy cTBOpeHHs AR-mapkepiB (ouB. migpo3aun 4.1) 6e3
BpaxyBaHHS 3MiH KOJIPHOTO KOHTPACTY, OCKIJILKH JJII TAKOTO BapiaHTy BUKOPUCTAHHS
TIOMIJIKY 3YUTYBaHHS MOYKHA CKOPETyBaTH 3MEHIIICHHSM BiJICTaHi 3UMTYBaHHSI.

Ha ocHoBi 115010 0yJ10 00paHO HACTYITHI MOKA3HUKHU:

— TpU eKCIUTyaTamii MpOAYKIIi MPOTArOM OJHOrO0 Micsis 0e3 HasBHOCTI
3aXMCHOI'0 €JIEMEHTY palllOHaJIbHI MOKAa3HUKU MapKepy HACTyMHI — MapKepu
po3mipoM Big 80 x 80 mm 1m0 330 % 330 31 cryneHem aetanizaiii Big 10 qo 80%;
IpY eKCIUTyaTalii NPOayKIii OUTbIIEe OJJHOIO MICSIL — MapKepH PO3MIPOM Bij
130 x 130 mm 10 330 x 330 mm 31 cryneHem naetanizaiii Big 40 qo 50%;

—  IPH eKCIUTyaTallli MPOAYKIIi IPOTATOM OJJHOTO MICSILIS TPU HASIBHOCTI 3aXUCHOTO
€JIEMEHTY palliOHaJIbHI TOKa3HUKU MapKepy HACTYIHI — MapKepu PO3MIpOM Bij

130 x 130 mm 1o 330 % 330 3i crymenem netamizaitii Big 10 1o 80%.

4.2.3. [IporHo3yBaHHs KOPEKTHOCT1 3UMTyBaHHs AR-MapkepiB i OU100paiB

AHamnoriyHe MPOTHO3YBAaHHS PE3yJbTaTIB JOCHIKEHHS 3 BHKOPHUCTAHHIM
perpeciiiHoro anaiizy OyJo MpoBEEHO TaKoX 1 17151 615100paAiB. DakTOPH BILUIUBY OYyJIn
o0paH1 Ti K caMl, a IX HOKa3HUKHU Oysii oOpaHi BIAMOBIIHO J10 MONEPEIHIX PE3yIbTaTIB
TOCITDKeHHS (muB. po3aut 3 ta miaposait 4.1). Otpumani pe3ynbTaTu 0y 3aHECeH1
1o Tabnuie 4.6-4.7, a Ouibm aetanbHo — y Aonatky K na pucynky K.3. Ha ocHoBi
OTPUMaHMX PIBHSHB OyJI0 MOOYy10BaHO rpadivdHi 3aJIeKHOCTI HMOBIPHOCTI MOSIBH BIZIMOB
B mapameTpiB BIUUBY [, = A{PM, JIM) sik HaltO1/1b111 BArOMUX MapaMeTpiB (AuB. puc. 4.7).
['paciuni 3anexHocTi OyxyBanucs i po3MIpiB Ta KOJIbOPIB BIAMOBITHO A0 Pe3yIbTaTiB
CKCIIEPUMEHTAITLHOTO JJOCTIJKEHHS (AMB. PO3/ILT 3) Ta IMITAllIHHOTO MOICIIOBAHHS (JIUB.
migpozain 4.1). Ilpu anamizi He BpaxOBYBAJIUCS MOKa3HUKH MaTepially, OCKLIbKH

EKCIIEPUMEHT TI0KAa3aB, 1110 iX BIUIMB HE € CYTTEBUM IIPH 3UYMTYBaHHI MapKEPIB.
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Tabnuus 4.6 — 3HaueHHS Ta MEX1 3MIHHM MMOKa3HUKIB (DaKTOPIB BILUIUBY

Cepenne . MiHiMalTbHE Ta MAaKCHMaJIbHE
YMoBHE Mex1 3MiIHU
Ne @®akTopH BILIUBY OBHAYCHESL 3HAYEHHS HaDAMET 3Ha4YeHHs (pakTopy
(0-nit pipenp) | | PaMeTPy min (-1) max (+1)
1 |Po3mip Mapkepy, MM X 500 100 200 800
5 KonTpacTHicTh KONBOPY X 5 1 3 7

Mapkepy Ta hoHy

3 Crynine geramizarii X 0.30 0.10 0.10 0,50
PHUCYHKY MapKepy

Tabmuns 4.7 — Pe3ynbTaTu CTaTUCTUYHOTO aHANI3y JAaHUX JUISl TPOBEICHHS

perpeciiHOro MoJIeIFOBaHHS

. KomoBani 3HaueHHs (aKkTOPiB 3HaveHHS [B
Nemoemimy | v 1 x| x| x| v Y2 Y13 Y s? 7,
1 +1 -1 -1 -1 0,2560 | 0,3214 | 0,5226 | 0,3667 | 0,0386 | 0,8742
2 +1 +1 -1 -1 0,2441 | 0,3512 | 0,5714 | 0,3889 | 0,0557 | 0,0429
3 +1 -1 +1 -1 0,2560 | 0,3512 | 0,6048 | 0,4040 | 0,0650 | 0,6369
4 +1 +1 +1 -1 0,2857 | 0,3810 | 0,5965 | 0,4210 | 0,0507 | 0,1475
5 +1 -1 -1 +1 0,2857 | 0,3929 | 0,6333 | 0,4373 | 0,0634 | 0,5059
6 +1 +1 -1 +1 0,3036 | 0,4107 | 0,6548 | 0,4563 | 0,0648 | 0,2784
7 +1 -1 +1 +1 0,3214 | 0,4107 | 0,6488 | 0,4603 | 0,0573 | 0,4013
8 +1 +1 +1 +1 0,3155 | 04464 | 0,6429 | 0,4683 | 0,0543 | 0,5157
Tabnuus 4.8 — KoedilieHT perpeciiHux piBHSHb
Tabanune
Ne nocriny Koedpiient 3HAUCHHS Pospaxynkose HapaMeTp OO6pani
KOG(l)lHIEHTy 3HAYCHHS BAaroMocCrT1 IIOKAa3HUKHU
Cr’rogesra
1 bo 0,4253 6,2138 0,4253
2 b, -0,1792 2,6181 -0,1792
3 b, )12 0,1505 2,1993 0,1505
4 by (tpm =16, G=0,05) 0,1552 2,2674 0,1552
5 bi P A7 0,0855 1,2486 —
6 bis 0,1510 2,2054 0,1510
7 b 0,0332 0,4848 —
Bbyno orpuMaHo HacTymHe perpeciiine piBHsSHHS (4.5):
A
Y3=0,4253-0,1792-x,+0,1552-x,+0,1552-x, +0,1510- x, - x, (4.5)

PiBHSIHHS 3 HATYpaJIbHUMH 3MIHHUMH OyJi€ MaTH HACTYHUN BUTII (4.6):

IA/3 =2,3682-0,4632- PM +0,1505- KM —-5,998- JIM +0,0151- PM - JIM

(4.6)
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Pucynok 4.7 — I'padik 3anexxHocTi KHMOBIPHOCTI OSIBH BIIMOBU IIPU BUCOKOMY KOJIPHOMY KOHTPAcTi Mapkepy Ta QoHy:
1 — cTymiHb KOJIIPHOTO KOHTPACTy Mapkepy Ta poHy 7:1; 2 — CTymiHb KOJIPHOTO KOHTPACcTy MapKepy Ta (JOoHy CTYIiHb KOHTpacTy 3:1

a — TepMiH ekcrutyarailii 1 micsiib; 6 — TepMiH eKkcrutyaTanii 1-2 micsii
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[IpoananizyBaBim oTpumani rpadiku Oyia0 BCTaHOBJIEHI HACTYIIHI paIliOHAIbHI
MOKa3HUKW MapKepiB, 10 BUTPUMYBATUMYTh BIJAMOBIJHI YMOBU BHUKOPUCTAHHS
01100p1B MpH 3unTyBaHI 3 BigcTani 330 cM, 30Kkpema:

— TMpW eKCcIuTyaTarmii MNpOAYKIi NPOTATOM OJHOTO MICSIl TpH CTyINeHi
KOHTPAcTy MDK MapkepoM Ta (OHOM Bij 7 1 BUIIE palliOHAIbHI MTOKa3HUKHU
MapKepy HacTyIHI — Mapkepu po3MipoMm Big 230 x 230 mm 1o 800 x 800 mm
31 crynenem naeramzainii Big 10 mo 40%; npu ekcruryarariii mpoayKIli Bij
OJIHOTO JIO IBOX MicCs1iB — Mapkepu po3mipom Big 300 x 300 mm 10 800 x 800
MM 31 ctyrnieneM aetam3aiii Big 40 1o 50%;

— TMpU eKcIlyaramii OpoAyKIIi NpOTAroM OJHOTO MiCSls NpH CTyHEH1
KOHTPACcTy MK MapkepoMm Ta (OHOM Bia 3 1 BUIIE palliOHaIbHI MOKa3HUKU
MapKepy HacTymHi — mapkepu po3mipom Big 300 x 300 mm g0 800 x 800 MM
31 ctyneHem neranizamii Big 10 go 40%; npu excrutyaraiii NpoayKiii Bijg
OJTHOTO 110 MBOX MicAiiB — Big 450 X 450 mm g0 800 x 800 MM 31 cTyneHeM
netamizamii 40-50%.

Takox Oyn0 TpoBeeHO OaraToKpuTepiaTbHE MOJCITIOBAHHS 3 BUKOPUCTAHHIM
MPOTPaMHOTO KOy, HABEJACHOTO Y NOAATKY JI, a TakoK perpeciiHuX piBHIHB Ta KO,
OMKMCAHOTO Yy noAaTKy E. myis BU3HAYEHHS OCOOJMBOCTEH 3YMTYBAHHS OTPUMAHHX
napamMeTpiB MapKepiB s PI3HHMX YMOB OCBITJIEHOCTI JJisi MPOAYKIII, TEpMiH
eKcIuTyararlii skoi craHoBUB 2 Micsill. OTpuMaH1 pe3yJIbTaTH HaBeJCHI Ha PUCYHKY
4.8. O1iHIOIYY OTPUMaH1 Pe3yabTaTH, MOXKHA 3pOOUTH HACTYITHI BUCHOBKHU:

— TpHU eKCIUTyaTaIlii MpoaAyKIIii 3 MapKepaMu JIOMTOBHEHO1 peaTbHOCTI MTPOTITOM
JIBOX MICSIIIB Y OCIHHbO-3UMOBHH Tepio/] (epeBaKHY KUIBKICTh Yacy piBEHb
ocBiTieHocti ckiagae 1000-5000 nx — auB. Jlomarok I') pekomenmoBaHe
BUKOPHUCTAaHHS MapkepiB y po3mipax Bix 500 x 500 mm mo 800 x 800 mm 31
CTYIICHEM KOHTPACTY Bif 4 110 7;

—  TIpH eKCIUTyaTallii MpoIyKIlii 3 MapKepaMu JOTIOBHEHOT PEATbHOCTI MPOTITOM
JIBOX MICSIIIB Y BECHSHO-JIITHIM mepiof] (MepeBakHY KUIbKICTh Yacy piBEHb
ocBiTiieHocTi ckiagae 6000-10000 nx — nus. Jlomatok I') pexomeHaoBaHe
BUKOPHUCTaHHS MapkepiB y po3mipax Big 500 x 500 go 800 x 800 mm 3i

CTYIIEHEM KOHTPACTy BiJl 6-7.
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Pucynox 4.8 — bararokpurepianbHe MOJIETIOBAaHHS HMOBIPHOCTI MOSIBA BiJIMOB B

3aJIEKHOCTI B1J] YMOB OCBITJICHOCTI MPU HAIBHOCTI 3aXMCHOT'O €JIEMEHTY:

a — po3mip mapkepy 300 x 300 mm; a — po3mip mapkepy S00 x 500 Mmm; a — po3mip
Mapkepy 800 x 800 mm
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Xapakrepuctuku AR-mapkepiB npu iX 3UMTyBaHi Ha HEBeNUKii Biactani (10 130
cM) Oyno 00paHO BIAMOBIAHO 1O PE3YyJbTATIB NOCTIKEHHS (AuB. po3aun 3) Ta
IMITAI[IHHOTO MOJIETOBaHHA (quB. miipo3ait 4.1) 6e3 BpaxyBaHHS 3MIH KOJIIPHOTO
KOHTPACTy, OCKUIbKH JIJIi TaKOro BapiaHTy BUKOPWUCTAHHS TOMMIIKH 3YHATYBaHHS
MO’KHA CKOpEryBaTH 3MCHIIICHHSM BiJICTaHi 3YMTYBaHHSI.

Ha ocHoBI 115010 0yJ10 00paHO HACTYITHI MOKA3HUKHU:

—  TIPU eKCIUTyaTaIlii MpoayKIli MIPOTATOM OJTHOTO MICSIIS — MAPKEPH PO3MIPOM BiJl

180 % 180 mm 1o 800 x 800 31 crynenem aeramizanii Big 10 g0 50%;

— TPH eKCIUTyaTarlii mpoayKIlii OUIbIIe OHOTO MICSIIS TPU HASIBHOCTI 3aXMCHOTO

€JIEMEHTY palliOHaJIbHI IOKa3HUKU MapKepy HACTYIHI — MapKepu PO3MIpOM Bij

230 x 230 mm 1o 800 x 800 31 ctynenem netanizaitii Big 40 1o 50%.

4.3. VYIOCKOHaJeHHS TEXHOJOTIYHOTO TMPOIECY CTBOPEHHS JIPYKOBaHOI
MPOAYKIIIi 3 elIeMeHTaMHU JIOTTOBHEHOI peaabHOCTI

3Bakal0uM Ha BCl OTPUMaHI paHillle pe3ysibTaTH Ta OTPHMaHI pilleHHS OyIio
BU3HAYEHO HACTYITHY KOHLEMILIII0 BUOOPY KOHCTpYKLIT AR-MapkepiB BIANOBIAHO 10 YMOB
BUKOPHUCTAHHSI BIIMOBITHOI MPOMYKINi BYJIMYHOI PEKIaMH, IO YBUPA3HEHO Yy BWIJISIL
HACTYITHOT'O aJITOPUTMY yIOCKOHAIIEHHS TEXHOJIOTIYHOTO MPOIIECY CTBOPEHHS PYKOBAHO1
NPOIYKLII 3 EIEMEHTaMH JIOTIOBHEHO1 peasTbHOCTI, 1110 HaBeIeHUI Ha pucyHky 4.9-4.11. Ha
OCHOBI aHaIi3y PO3pPOOJICHOTO AIrOpUTMy OYJI0 pO3pOOJIEHO PsiJi peKOMEHIAIlIN 111010
BUOOPY TOKAa3HUKIB MapKepiB JOMOBHEHOI pEalbHOCTI BIAMOBIAHO J0 TMapaMeTpiB
eKCILTyaTallii IPyKOBaHOI MPOAYKIIii, y KOHTEHT SIKOi iX Oy/ie BIPOBAIKEHO.

Po3pobnieni  pexoMeHpmarii  OyjM 3acTOCOBaHI ISl TPOBEICHHS  TTOBTOPHOTO
JOCII/DKEHHST JJIs1 MIATBEP/DKEHHST BUCBITIIEHUX Y POOOTI pe3ynbTatiB. g mporo Oymu
PO3IPYKOBaHI TECTOBI 3pa3Kku y hopMaTax 3 BiIIOBITHIMY ITapaMeTpaMu, 110 OYJI OKpeCIieHi
y peKOMeHaIisIX. 3pa3ku OyiM BiICKAHOBaHI B PEKOMEHIOBaHMX yMoBax 1 mapamerpax. L
pe3yJIbTaTy MiATBEP A OTPHMaHI TEOPETUYHI Ta MPAKTHYHI JIaH1 JOCIIHKEHHSI.

[IpoBeneHHs eKCIIEPUMEHTY Ta MOBTOPHOIO JOCIIKEHHSI BUKOHYBaJIoCs Ha 0asi
nignpuemcrBa TOB «Cantotic [IpinT». Pedynbratu nociigxkeHHs Oyiau BIPOBaIKEHI
B TIPOIIEC BUKOHAHHS PSAY APYKOBAHO1 MPOAYKIIii, 10 YCHIIITHO MPOUIIIIN TeCTyBaHHS

B PEaJbHUX YMOBAX.



TTogaTox

Asani exexporzoro
OpHTiHAT-MAKETY POVl

Buip xpTepiia ouiEiozas
AKOCTI BTROPEHHS AR-MapKepis

Amatis ynos excrTyaranii

poyKit

!

'BuGip XapakTepHcTHK AR MapKepy
Y T ———

!

O6pasa npoAyxmiz —
ne cirimaiit
a1 GinGopx?

CirinaiTs Ta nTakaTe 1 777777

Bixcrans smysanuz
apxepy 6yze SO cu
m 130 e?

Bixcrams ymrysamz AR-Mapkepy - 130 cox } 7777777

i € 3axmchmH enexenT
'y BHTIA CRTa?

Cryniss oiproro
xomTpaCTY MapKepy

—————— { BixcTans JATyBaEEA AR-MApKeDy

BinGopa

a omy 4-97

Tepist excrTyaTanic
nponyKIil CTaHOBHTS:
0 1 seicsg?

BrxopucTansx
B OCIHHE0-2HMOBHE HepioX

Tepuia cxennyaranii
B ——
1-2 macam?

Tepuin excunyaranii
npoxysis cTasosHTs
70 1 nicsms?

Tepuin excuyarauii
npoysais craomHTs
12 sicami?

Tepion excuyaramis Hi

[Err——"

BuGip poamipy Mape]
B Meax Bin 280 x 280
20 330 X 330 st

BuGip ponipy Mapkepy
Bexax Bix 315 x 315w

70330 x 330 a

BuGip ponipy Mapkepy
B Mexax iz 300 x 30 0 a
20330 % 330 s

Bubip ponipy Mapkepy
B Mexax Bix 280 x 280 Mt
70 330 x 330 34

Bubip posnipy Mapkepy
B Mexax Biz 280 x 280 M
20 330 x 330 3t

BuGip ponipy Mapkepy
B Mexkax Bin 300 x 300 Ao B Mesax Bin 320 x 320 2
20330 330 2ot 20 330 x 330 aat

BuGip posnipy Mapepy

Crsopesss 306 paxenns Mapkepy

Obesr gatiny
AR-MapKepy MeHIIHE
Hix 500 K67

it MoAHR MEHIIHTE
obear atiny
AR-naprepy?
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3rina xapaKTepHCTHE.
R-ssaprepy

Jlpyx mpobroro sinbuTxy
AR-Mapxepy
Ta Horo TecTysamEz

3acrocysanms Meromis
CTHCHeHRR 1% 3MeHIeRHT
oGcary datiny AR-uapxepy

!

!

!

!

!

! !

Bubip cryness geranianii
2apkepy B Mesax 10-40%

Bubip crymess feramizanii
Mapkepy B Mexax 40-45%

Bbip cryness fetamizanii
Mapkepy B Mexax 40%

Bubip crynens geratisamii
Mapkepy B Mexax 10-40%

Buibip cryness neraniamii
Mapkepy B Mexax 40-45%

Bubip crynens zeraizanii
Mapiepy B Mexax 40%

Bubip crynens geramisanit
Mapiepy B Mexax 40%

®

[

[

[

\

[

[ [

n rmTyersen 31isa xapaxTepReTI
AR-Maprep? AR-Mapkepy
¢ Tax
Bubip crocoby Apyxy
1% APYKY MPORYKLIl
Hi Tlpobmmit
Tapax nponysuii g pas e
20 3000 mr? T2 APy npoyKmit
oeeTaims mIockn criocoBox
Tax
TIpoGamii Apyx.
Ta 7pyx mpoTyRiY
‘ppoBEM cocodon
Kinens

PucyHnoxk 4.9 — Allroput™ TEXHOJOTTYHOTO MPOLECY CTBOPEHHS IPYKOBaH1M MPOAYKIIIi 3 €JIEMEHTaMH JJOTIOBHEHOI PeaIbHOCTI IPU

PI3HMX yMOBax ii BAKOPUCTAHHS (I10YAaTOK)



% T ———— - {Bim:ram, susTyRanmms AR-saprepy - 130 o

Binctass snrtysanns

aprepy Gyne 130 e
1 330 car?

Bincrams suTysanss AR-Mapsepy - 330 cx } 7777777

Crynim xonipsoro

H

KOHTPACTY Mapkepy
Ta dory 2-67

Tepuin excnyatanii
IPOTYKIE CTAHOBHTE
20 1 Micana?

H

Tepis excnayaramii
MPOAYKLI CTAHOBHTE
20 1 Micama?

H

Bubip poaipy Mapkepy BuGip posaipy Mapkepy
5 emax pix 300 % 300 aa 5 Meax 5ix 500 % 500 30
20 800 x 800 ot 710 800 x 800 ane

Bubip poauipy Mapsepy
B neesax b 230 % 230 s
70 800 * 800 roxe

Bubip poanipy Mapiepy
5 neexax a1 300 % 300 aoa
10 800 x 800 vt

! !

!

!

BuGip CTymers aeTanizanit
saprepy B nexax 10-40%

Bubip Crymess geTamsanmi
Mapepy B mexax 40-50%

Bubip cTymers Aeranizanii
Mapiepy B Mexax 10-40%

BuGip CTymers aeTanizauit
Mapiepy B nresax 40-50%

I

‘Tepain excrayaranii
POyl CTaHORHTS
20 1 wsicsm?

H

Bubip ponipy Mapkepy
® Mexax i 180 x 180
20 800 x 800

Buoip ponipy Mapxepy
B Mekax Big 230 x 230 Mm
no 800 * 800 My

I

!

BHGip cTymens AeTamizanii
MapEepY B Mexax 10-50%

Br6ip CTymeEA AeTatizanil
MapKepy B Mexax 40-50%

Y

Craopenisn 306 paseris Mapkepy

e E—

OuiRioBaniA peaymsTaTy

Obear aiiny
AR-\apKepy MesmAi,
sk 500 K67

U MOKHA IMEHITHTH

AR-uaprepy?

obcar dafiny

3Mika XapaKTCpHCTHK
AR-apiepy

JIpyK IpOGHOTO B{AGHTEY

JACTOCYEAHET MeTOTIE
AR-uapxepy CTHCHEHHA [UTH TMEHITCHRT

Ta HOT0 TeCTYBAHHA obcary daiiry AR-Maprepy :

i yTyeTRCH
AR-mapxep?

3nia xapaxtepuCTHE

AR-apKepy
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Pucynok 4.10 — AAropuT™M TEXHOJIOTTYHOIO MPOLIECY CTBOPEHHS JPYKOBaHIA MPOIYKIII 3 €JIEMEHTAMH JOIOBHEHOI peaibHOCTI

IpY PI3HUX YMOBaX 11 BUKOPUCTAHHS (TIPOJOBKECHHS)



CTYIIEE KOMIPHOTO
KOHTPAcTy MapKepy
Ta dony 3-77

TepMiH excruTyaTanii
TpOAYKINi CTAHOBHTE
no 1 micaua?

"u € 3aXHCHEH e/leMeHT
Y BHIIAAI CE1a?

TepMiE eKCILTyaTani
TPOAYKIIIi CTAHOBHTH
mo 1 sacsmn?

Tax ¢

Bubip posipy Mapxepy
B Mexax B 130 % 130 ang
1o 330 = 330 MM

Bubip posMipy Mapkepy
E Mexax Big 80 x 80 MM
1o 330 * 330 My

Brbip pozvipy Maprepy
B Mexkax Big 130 x 130 a0
1o 330 x 330 MM

!

!

!

Bubip cTynens geTamizamii
Mapkepy B Mexax 10-80%

Brbip cTynens geTamsami
Mapkepy B Mexkax 10-80%

Bubip cTynens geTamizauii
Mapkepy B Mexax 40-50%

|

|

!

CraopeHHE" 300paKeHET MapEepy

TepMin ekcILTVaTAINT
NpOIYENIT CTAHOBHTE
1-2 nriesni?

Tlepioa eKcILTyaTaIgi
npomysii —
OCIHHEO-IHMOBHAT

Y

TepMiH eKcIITyaTamii
TPOTYEIIi CTAHOEHTE
mo 1 micsus?

TepMiH eKCILTyaTami
IPOIYKINi CTAHOBHTE
1-2 naicani?

Bubip poaMipy MapKepy
B Meskax B 230 x 230 MM
A0 330 x 330 MM

Bubip poamipy Maprepy
B Mezmax By 230 x 230 mm
a0 330 = 330 Mm

BHbip po3mMipy Mapkepy
B Meskax i1 280 x 280 mm
A0 330 x 330 My

Bubip poaMipy Mapkepy
B Mexax 11 300 x 300 My
a0 330 x 330 My

Brb1p poaMipy Mapkepy
B Memax B 230 x 230 M
a0 330 x 330 MM

Bubip poamipy Maprepy
B Meskax 817 230 x 230 My
o 330 x 330 MM

!

!

!

!

!

!

Bubip crymens geramianii
Maprepy B Memax 20-40%

Brbip crynens AeTamisanii
Mapkepy B Mexax 40-45%

Bubip cTyness geramizami
MapEepy B Mexkax 40-50%

Bubip crynens geramsami
Mapkepy B Mexax 40-50%

Bubip cTymens geramisamit
Mapkepy B Mexax 10-50%

Bubip crymens geTamizanii
Mapkepy B Memax 40-45%

|

!
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CrBopenns 106paKenns Mapkepy

!

Pucynok 4.11 — AAropuT™M TEXHOJIOTTYHOI'O MPOLIECY CTBOPEHHS JPYKOBaHIA MPOIYKIII 3 €JIEMEHTaMH JOIIOBHEHOI peaibHOCTI

Y PI3HUX YMOBAX i1 BUKOPUCTAHHS (3aKIHUCHHS)
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[IpoananizyBaBiIy OTPUMAHUN AITOPUTM, OYJIO PO3POOIIEHO PEeKOMEHIAIT IS
MPAKTUYHOTO 3aCTOCYBAHHS OTPUMAHUX PE3yJIbTATIB JOCIHIKEHHS I KOXKHOI IPyIn
IPOIYKLII BYJUYHOI PEKJIAMU:

1. Citinaiitu Ta akatu (po3mip — 1200 x 1200 mm):

1.1. YMmoBu ekcruiyaTanii — BIJICTaHb 3YMTYBaHHS MapkepiB g0 50 cw,
BIJICYTHI# 10JIaTKOBUI 3aXUCHUMN €JIEMEHT (CKJIO):
1.1.1. TepMmin ekcruTyaTariii mpoayKIIii — 0 OJTHOTO MICSIIIS:
— pexoMeHn1oBaHu# po3mip — Big 80 x 80 mm a0 330 % 330 mwm;
— PEeKOMEH1I0BaHUH cTymiHb aeraiizarii 10-80%;
— MiHIMaJIbHUI PEKOMEH/I0BaHUM CTYIIHb KOHTPACTY M1 MapKepOM
Ta poHom — 3-4;
— obcsr ¢aiiny Mapkepy 101oBHEHO1 peanibHOCTI — 710 500 K6;
— APYK UGPOBUM CIOCOOOM JAPYKY a00 MIOCKUM O(PCETHUM;
— IPYK Ha TJIIHIIEBOMY a00 MaTOBOMY Opakaii abo marepi i3 Macoro
1 M2 10 120 /M2,
1.1.2. TepMmiH ekcrutyarauii MpoayKLii — JBa-TPX MICSLI:
— pexomenaoBanuil po3mip — Big 130 x 130 mm 10 330 % 330 mm;
— peKoMeH10BaHuM cTymiHb aeranizaiii 40-50%;
— MiHIMaJIbHUI PEKOMEH/I0BaHUM CTYIIHb KOHTPACTY M1 MapKepoOM
Ta poHoM — 4-5;
— obcsr ¢ainy Mapkepy 10MoBHEHO1 pealibHOCTI — 70 500 K6;
— APYK MUGPOBUM CTIOCOOOM APYKY;
— IPYK Ha TJISHIIEBOMY a00 MaTOBOMY OpakaJi.
1.2. YMoBH ekciutyaTariii — BIACTaHb 3YMTYBaHHs MapKepiB 10 50 cM, HasIBHUI
JI0JTATKOBHM 3aXMCHUI €JIEMEHT (CKJIO):
1.2.1. Tepmin ekcrutyarauii npoaykuii — 1-3 micsiui:
— pexomenaoBanui po3mip — Bia 130 x 130 mm 10 330 % 330 mm;
— peKoMeH10BaHu# cTymiHb aeranizaiii 10-80%;
— MIHIMaJIbHUI PEKOMEH/I0BaHUM CTYIIIHb KOHTPACTY M1 MapKepoM
ta hoHOM — 3-4;

— obcsr ¢aitny Mapkepy 10MoBHEHO1 pealibHOCTI — 70 500 K6;
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— IPYK IIU(PpOBHM CIIOCOOOM JIPYKY;
— APYK Ha TJISSHIIEBOMY a00 MaTOBOMY Opakall.
YMoBH ekcIutyaranii — BIACTaHb 34MTyBaHHS MapkepiB 1o 130 cwm,
BIJICYTHI# JT0JIaTKOBUI 3aXMCHUM €JIEMEHT (CKIIO):
1.3.1. KonipHuii KOHTpacT Mixk Mmapkepom Ta hoHom — 3-7:
1.3.1.1. TepMmin ekcrutyararii pOAyKLIii — A0 OAHOTO MICSILIS:
— pexomenoBanui po3mip — Big 230 x 230 mm 10 330 x 330 mwm;
— peKoMeH10BaHu# cTymiHb aeranizaiii 20-40%;
— o0csr daiiny Mapkepy 1onoBHEHOT peanbHOCTI — 70 500 KO;
— ApYK UGPOBUM CIOCOOOM APYKY a00 MIOCKUM OPCETHUM;
— JIpyK Ha TJSHIIEBOMY a00 MaTOBOMY Opakali abo mamepi i3
macoro 1 M? 10 120 r/m2.
1.3.1.2. TepMiH ekcIuTyatarlii mpoyKIlii — JBa MICSII:
— pexoMenioBanui po3mip — Big 230 x 230 mm g0 310 % 310 mwm;
— peKOMEHI0BaHuM cTymiHb aerainizaiii 40-45%;
— o0csr (aiimy Mapkepy A0MOBHEHO1 pearbHOCTI — 110 500 KO;
— IPYK IIU(pOBHM CIIOCOOOM JIPYKY;
— JIPYK Ha TJISHIIEBOMY a00 MaTOBOMY OpakaJii.
1.3.1.3. TepMiH eKcIuTyararii mpoyKIlii — TPU MICSILIi:
— pexoMeHnaoBaHui po3mip — Big 280 % 280 MM 10 330 x 330 mm
(TLIBKU B OCIHHBO-3UMOBUH MEpioN);
— PEKOMEHI0BaHMUH CTymiHb faeraiizarii 40-50%;
— obcsr daitny Mmapkepy onmoBHeHO1 peanbHOCTI — 10 500 K6;
— ApyK HudpoBUM CIOCOOOM APYKY;
— IPYK Ha TJISIHIIEBOMY a00 MaTOBOMY OpakaJi.
1.3.2. KosipHuii KOHTpAcT Mi>k MapKepoM Ta GOHOM — 8 1 OlIbIIIE:
1.3.2.1. Tepmin ekcrutyarartii mpoayKIli — 0 OAHOTO MICSIIIS:
— pekoMeH0BaHui po3mip — Big 230 x 230 mm 110 330 x 330 MMm;
— pekoMeH10BaHMi cTyniHb Aetam3anti 10-50%;
— obcsr daitny Mmapkepy onmoBHEeHOT peanbHOCTI — 10 500 K6;

— ApYK UGPOBUM CIOCOOOM JAPYKY a00 MIOCKUM OPCETHUM;
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— JIpyK Ha TJISHIIEBOMY a00 MaTOBOMY Opakaji abo mamepi i3
macoro 1 M 10 120 r/m2.
1.3.2.2. TepMiH ekcIutyaranii mpoayKLUii — JBa MICSILI:
— pexoMenioBanui po3mip — Big 230 x 230 mm 10 330 % 330 mwm;
— peKoMeHA0BaHM cTymiHb aetanizauii 40-45%;
— o0csr ¢aiimy Mapkepy A0MOBHEHO1 peabHOCTI — 110 500 KO;
— IPYK ITU(POBUM CIIOCOOOM JIPYKY ab0 MIOCKUM OPCETHUM;
— JIPyK Ha TJISHIIEBOMY a00 MaTOBOMY Opakalii abo mamepi i3
macoro 1 m? 10 120 r/m?.
1.3.2.3. TepMiH eKcIuTyatarlii MpoyKIlii — TpU MICSIIIi:
— pekoMeHnaoBanuil po3mip — Big 280 % 280 mm 10 330 x 330 mm
(B ociHHBO-3UMOBHI TIepio), 300 x 300 mm 1o 330 x 330 Mm
(BeCHSIHO-JTITHIN TIepion);
— PEeKOMEHI0BaHUH CTymiHb aeraiizarii 40-50%;
— obcsr daitny Mmapkepy 10nmoBHEeHO1 peanbHOCTI — 710 500 K6;
— IPyK U(HPOBUM CITOCOOOM JAPYKY;
— IPYK Ha TJISHIIEBOMY a00 MaTOBOMY OpakaJi.
YMoOBU ekcITyaTanii — BiJCTaHb 34MTyBaHHA MapkepiB g0 130 cwm,
HasIBHUH JOAATKOBUM 3aXHMCHUMN €JIeMEHT (CKJIO):
1.4.1. KonipHuii KOHTpacT Mixk MapkepoM Ta hoHoM — 4-9:
1.4.1.1. TepMin ekcrutyarariii mpoyKIilii — 0 OJTHOTO MICSILISL:
— PEKOMEHJIOBaHUH PO3MIp —peKOMEeHT0BaHui po3mip — Bi 300 x
300 mm 1o 330 x 330 MM (B OCIHHBO-3UMOBHM TEpiof),
320 x 320 mm 110 330 % 330 MM (BECHSHO-JIITHIN TIEPION);
— peKOMeH,10BaHuH cTymiHb aeranizari 10-40%;
— o0csr daitiny Mmapkepy 0noBHEHO1 peanibHOCTI — 10 500 K6;
— IpyK U(POBUM CITOCOOOM JAPYKY 200 MIOCKUM OPCETHUM;
— JIPYK Ha TJSHIICBOMY a00 MaTOBOMY Opakalii abo mamepi i3
macoro 1 mM? 10 120 r/m?.
1.4.1.2. TepMmin ekcIuTyaTariii mpoyKIii — JBa MiCSIIi:

— pexomeH1oBaHuit po3mip —Bi 315 x 315 mm o 330 x 330;
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— peKOMeHI0BaHuM cTymiHb aeraiizaiii 40-50%;
— 00csr ¢aitny Mapkepy A0moBHEHOT peasibHOCTI — 110 500 KO;
— ApyK mu(PpOBUM CITIOCOOOM JPYKY;
— IPYK Ha TJISHIIEBOMY a00 MaTOBOMY Opakali.
1.4.1.3. TepMmiH ekcrutyarauii poAyKLii — TpU MiCALI:
— PEKOMEHIOBAHMI PO3MIP —pEKOMEHI0BaHUi po3mip — Big 300 x
300 mm o 330 x 330 MM (B OCIHHBO-3UMOBHM TEpiof),
320 x 320 mm 110 330 % 330 MM (BECHSIHO-JIITHIN TIEpioN);
— PEKOMEHIOBaHMUH CTymiHb faeraiizarii 40%;
— o0csr daitny Mmapkepy 10nmoBHEHO1 peanbHOCTI — A0 500 K6;
— ApyK UdpOBUM CIOCOOOM APYKY;
— IPYK Ha TJISHIIEBOMY a00 MaTOBOMY OpakaJi.
1.4.2. KonipHuii KOHTpacT Mixk MapkepoM Ta poHoM — 10 1 OisibLe:
1.4.2.1. TepMin ekcIuTyaTartii MpoyKIii — J0 OJTHOTO MICSIIIS:
— pexoMeH1oBaHui po3mip — Big 280 x 280 mm 10 330 x 330 mm;
— pekoMeH10BaHui cTyniHb Aetamsauti 10-40%;
— o0csr daiiny Mapkepy n1onoBHEHOT peanbHOCTI — 710 500 KO;
— ApYK UGPOBUM CIOCOOOM JAPYKY a00 MIOCKUM O(PCETHUM;
— JIPYK Ha TJSHIIEBOMY a00 MaTOBOMY Opakali abo mamepi i3
macoro 1 M? 10 120 r/m2.
1.4.2.2. TepMiH ekcIutyartanii mpoayKIii — JBa MICSILIL:
— pexoMeHn1oBanui po3mip — Big 280 x 280 mm 10 330 % 330 mwm;
— peKOMEH1I0BaHuM cTymiHb aerainizaiii 40-45%;
— o0csr ¢aiimy Mapkepy A0MOBHEHO1 peabHOCTI — 110 500 KO;
— IPYK ITU(POBUM CIIOCOOOM JIPYKY ab0 MIOCKUM O(PCETHUM;
— JIPyK Ha TJISHIIEBOMY a00 MaTOBOMY Opakalii abo mamepi i3
macoro 1 m? 10 120 r/m?,
1.4.2.3. TepMiH ekcIuTyarartii mpoyKIlii — TpU MICSIIIi:
— PEKOMEHI0BaHUI pO3Mip —pEKOMEHA0BaHHIA po3mip — Bij 300 X
300 mm o 330 x 330 MM (B OCIHHBO-3UMOBHIM IIE€piof),

320 x 320 mm 110 330 % 330 MM (BECHSIHO-JIITHIN TIEP1ON);
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— PEKOMEHIOBaHUH CTyIiHb neraiizaiii 40;
— 00csr ¢aitny Mapkepy A0nmoBHEHOT peasibHOCTI — 110 500 KO;
— ApyK mu(poBUM CIIOCOOOM JPYKY;
— JIPYK Ha TJISHIIEBOMY a00 MaTOBOMY Opakali.
3arajibHl peKOMEHJAIll 100 BUKOHAHHS OKPEMHX TEXHOJIOTIYHUX Ofepaliiid 3
BUTOTOBJICHHSI CITUIANTIB Ta IJIAKATIB 3 IOTIOBHEHOIO PEATIBHICTIO:
— HE PEKOMEHJIOBaHO 3aCTOCOBYBAaTH JIOAATKOBI 03100JII0BajIbHI omnepariii
(TUCHEHHSI, JaKyBaHHA) 10 BIAJAPYKOBAaHUX MAapKepiB JOMOBHEHOI peaIbHOCTI
Ta JPYKOBAHOI MPOAYKIi 3arajomM JUisi YHUKHEHHS MOXJIMBOCTI 3MIHH
KOJIPHOT'O KOHTPAcCTY;
— HE PEKOMEHJIOBAHO 3aCTOCOBYBATH MJIA JPYKy (apOu 3 pi3HUMHU edeKTamu
(yopuctieHTHI, METaII4H1 TITMEHTH TOIIO);
— HE PEKOMEHJIOBAaHE BHCIKaHHS YAaCTHMH Mapkepy abo mopyd i3 MapKepoMm B
mexax 10 10-20 MM 11 yHUKHEHHSI BTpaTu iH(opMarrii.

. binbopau (po3mip — 3000 x 6000 Mm):

\S]

2.1. YMoBHM ekciutyaTalii — BiAICTaHb 3UUTyBaHHs MapkepiB 10 130 cm:
2.1.1. TepmiH ekcruTyaTariii MpOAYKIIi — 10 OJJHOTO MICSIIS:
— pexoMengoBaHui po3mip — Big 180 x 180 mm 10 800 x 800 Mm;
— peKoMeHA0BaHM cTymiHb aeranizauii 10-50%;
— MIHIMQJIBHUNA PEKOMEHIOBAaHUH CTYIIHb KOHTPACTY MK MapKepoM
Ta POHOM — 2-3;
— o0cHr ¢aiimy Mapkepy JA0MOBHEHO1 peanbHOCTI — 110 500 KO6;
— APYK IUPOKOPOpPMATHUM LUPPOBUM CITOCOOOM APYKY;
— JIPyK Ha Marepianax ajs ApPyKy IIMPOKOPOPMAaTHOI MPOAYKIIT
(manpukia, baHepHa TKAaHUHA).
2.1.2. TepmiH eKcruTyaTauli MPOAYKLIi — 1Ba MICSIIL:
— pexomeHnaoBanui po3mip — Big 230 x 230 mm 110 800 x 800 Mm;
— peKoMeH10BaHu# cTymiHb aeranizaiii 40-50%;
— o0csr Qaiiny Mmapkepy 10MoBHEHO1 peanibHOoCcTI — 70 500 K6;

— APYK MUPoKoPopMaTHUM TUPPOBUM CITOCOOOM APYKY;
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— JIPyK Ha Marepiaiax ajisi APYyKY IMUPOKOPOPMATHOI MPOMYKIIIT
(manmpukiaj, 6aHepHa TKAaHWHA).
2.2. YMOBH eKcIutyaTalii — BiICTaHb 3UUTyBaHHs MapkepiB 10 330 cm:
2.2.1. KonipHuii KOHTpAcT Mk MapkepoM Ta GoHOM — 3-6:
2.2.1.1. TepMiH eKcruTyatarii mpoIyKIii — 10 OJTHOTO MICSIIS:
—pexomenoBanui po3mip — B 300 % 300 mm 10 800 x 800 mwm;
— peKOMeH1I0BaHUH cTymiHb aeranizarii 10-40%;
— obcsr daiiny Mmapkepy 10noBHEHO1 peanbHOCTI — 10 500 K6;
— IPYK MUpoKoGopMaTHUM ITUDPOBUM CITOCOOOM JIPYKY;
— IPYK Ha Martepianax s ApyKy MUPOKOPOPMATHOI MPOAYKIIT
(Hanpukiaja, OaHepHa TKAHUHA).
2.2.1.2. TepMiH eKCIuTyaTallii mpoIyKIii — Ba MiCSIIL:
— pexomenioBanuii po3mip — 500 x 500 mm g0 800 x 800 MM;
— peKOMEeHI0BaHuM cTymiHb aeraiizaitii 40-50%;
— obcsr daitny Mmapkepy onoBHEeHO1 peanbHOCTI — 710 500 K6;
— IPYK MUPOKO(HOpPMATHUM U(PPOBUM CITIOCOOOM JIPYKY;
— IPYK Ha MaTepianax Iyt JpyKy mMupokoGhOpMaTHOT MPOAYKITIT
(Hanpukiaja, 6aHepHa TKAHUHA).
2.2.2. KonipHuid KOHTPAcT MK MapKkepoM Ta ()oHOM — 7 1 OLbLIE:
2.2.2.1. TepMiH eKcIuTyatarlii mpoIyKIii — 10 OJTHOTO MICSIIS:
— pexomeHoBanui po3mip — Bif 230 x 230 mm 10 800 x 800 mm;
— PEeKOMEHI0BaHUH cTymiHb aeraiizarii 10-40%;
— obcsr daitny Mmapkepy JonmoBHEHO1 peanbHOCTI — 710 500 K6;
— IpYyK LIMPOKO(POpMaTHUM HU(DPOBUM CITOCOOOM JIPYKY;
— IPYK Ha Matepianax Ijsi JpyKy MUpoKodhOpMaTHOI MPOAYKIIT
(Hanpukiaja, 6aHepHa TKAHUHA).
2.2.2.2. TepmiH ekcrutyartariii mpoayKIlii — JiBa MICSIIIi:
— pexoMenoBanui po3mip — Big S00 % 500 mm 10 800 x 800 Mm;
— peKOMeH10BaHM cTyniHb Aetam3anti 40-50%;
— obcsr ¢aitny Mapkepy 1omoBHEHOI peaibHOCTI — 710 500 K6;

— IpYK WIUPOKO(POopMaTHUM HU(DPOBUM CITIOCOOOM JIPYKY;
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— IPYK Ha MaTepianax st JpyKy mMupoKkodhOpMaTHOT MPOAYKITIT
(Hanpukiaa, 6aHepHa TKAHWHA).

3aranapHl peKOMEHJalli 010 BUKOHAHHS OKPEMHUX TEXHOJIOTIYHUX Olepauii 3

BUTOTOBJICHHS JPYKOBAHOI MPOAYKIIiT 13 JJOTIOBHEHOIO PEaIbHICTIO YETBEPTOI IPYIIN:
— HE PEKOMEH]I0BAHO 3aCTOCYBAHHS MapKepiB JJIsl MPOAYKILii, sika Oyjie AUTUTUCS
Ha PIBHOMIpPHI YacCTUHU, MO OyAyTh KpPIOUTUCS 1O NEBHOI KOHCTPYKIIi
(HampuKJIa, MPU3MATPOH), 110 MOXKE MPHU3BECTH 10 BTpaTu iHGOpMaIlii npu

CKaHYBaHHI Ta MOPYIICHHS IIJIICHOCTI 300pa)KeHHs MapKepy.

BuUCHOBKM 10 4E€TBEPTOI0 PO3/LITY

1. Po3pobiieHo iMiTamiiiHa MOJEAb CUCTEMH €JIEMEHTY JIOIOBHEHOI PEAJIbHOCTI 3
BU3HAYEHHSM palliOHAJIbHUX TMOKAa3HUKIB PO3MIPY Ta CTYIICHs JeTajizallii MapKepiB
BIJIMOBITHO /10 OCOOJIMBOCTEW 3YMTYBAHHS Y BIJANOBIJHUX YMOBAaX BUKOPUCTaHHS
IPOTYKITII.

2. [IpoBeaeHo perpeciiHuil aHami3 JUIsl MPOTHO3YBaHHS KOPEKTHOCTI MPOIECY
BIITBOPEHHSI €JIEMEHTIB JIOMIOBHEHOI PEAJIbHOCTI 3 BU3HAYEHHSM Ppal[lOHATBHUX
MOKA3HHUKIB MapKepiB JOMOBHEHOI PEAJIbHOCTI BIAMOBIIHO O YMOB BHUKOPHUCTaHHS
IPOYKLIi ByJUYHOI pEKIIaMHU.

3. Po3pobneno cucteMy  YJIOCKOHAQJICHHS  TEXHOJOTIYHOTO  MPOLECY
BUTOTOBJICHHS MPOAYKIIT 3 JOIMOBHEHOIO PEATBHICTIO Y BUIJIAMI QJITOPUTMY, MIO
J03BOJISIE MIHIMI3yBaTU BIIUB YMOB €KCIUTyaTalli oOpaHOi MpOAYKIIl BYJIWYHOI
peKJIaMH Ha 3YUTYBaHHSI MapKepiB JOMOBHEHOI PEaIbHOCTI IPUCTPOEM.

4. Po3po6ieHO OCHOBHI PEKOMEHJAIlMHI 3acajJd BUKOPHUCTaHHS MapKepiB
JOTIOBHEHOI peabHOCTI 1711 yBUPA3HEHHS IPYKOBAHOT IPOAYKIIi (30KpeMa BYJIUYHOL
peKJIaMH) BIAMOBITHO J0 PO3MIPY MPOAYKINi Ta yMOB ii eKCIulyararii — po3Mmipy,
KOJBOPY Ta CTYHEHs JeTaii3alii pUCYHKY MapKepy — Ta yMOB iX eKCIuTyaTauli —
3aIpyKOBYBaHUW MaTepiai, HasBHICTh JOJATKOBOTO 3aXHWCHOTO EJEMEHTY, PIBHSA

OCBITJIEHOCTI, BOJIOTOCTI, IMIOT'OJTHUX YMOB TOIIIO.
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3AT'AJIBHI BUCHOBKHA

VY X071 BUKOHAHHS TTOCTABJICHHUX 33]1a4 TUCEPTAIIAHOT poOOTH OYJIO TOCIIIKEHO
Take HAyKOBO-TEXHIYHE 3aBJaHHs, SK BHU3HAUYEHHS OCOOJIMBOCTEH, 3aleKHOCTEH Ta
3aKOHOMIPHOCTEH BILTMBY OCOOJIMBOCTEN €KCIUTyaTalli Ta OJirpadiuHOro BUKOHAHHS
JPYKOBAHOI IIPOJIYKIIIT 3 IOMOBHEHOIO PEaNIbHICTIO (MOKAa3HUKKU Matepiany Ta ¢apou,
YMOBU BUKOPHCTAHHS, CIIOCIO OTpUMaHHS BIJJOMTKIB) HA pOOOTY CUCTEMH «OpHUTIHAJI-
3aIpyKOBYBaHUN MaTepiai-BIIOUTOK-CUCTEMa CKAaHYBaHHS MapKepiB Ta METOIU 1
3aco0M iX BHUMIPIOBAHHS» 3arajoM Ta Ha BIATBOPEHHS MapKepiB JOMOBHEHOI
peabHOCTI 30KpeMa. Y X0/l 0yJI0 OTpUMAaHO TaKl pe3yJIbTaTu:

1. IIpoBeneHO aHANITUYHE OCHIIKEHHS BCTAHOBJEHHS (PAKTOPIB BIUIMBY Ha
SKICTh BIATBOPEHHS KOHTEHTHOI CKJIAJOBOI JPYKOBAHOI MPOIYKIII 13 €JIeMEHTaMH
JIOTIOBHEHOI pealibHOCTI. bylo cucTtemMaTH30BaHO Ta KIAacU(PiKOBaHO I1CHYIOUI
TEXHOJIOT1i JOTIOBHEHOI PeaIbHOCT1, BUAM MapKEPiB JOTIOBHEHOI PEAIbHOCTI, CHCTEMHU
pO3Ii3HaBaHHSA MapKepiB JIOMOBHEHOT peaibHOCTI, CepH 3aCTOCYBAHHS JOMOBHEHOT
aHami3oM (paxoBoi JiTeparypu Ta iHGOPMAIINHUX JHKEPEN, a TAKOX aHali3y PUHKY
JIPYKOBaHOI IpOAYyKIii OyJ0 BCTAHOBJIEHO OCHOBHI TEHJIECHIIII PO3BUTKY Ta HAYKOBHUX
JTOCHIKEHb Y cepl TOMOBHEHOI PealibHOCTI Ta BCTAHOBJICHO aKTyasbHI HAMPSMKHU
JUISL TIPOBEJICHHS TMOJAJbIIMX JIOCHII)KE€Hb, BCTAHOBIIEHO HAyKOBY TINOTE3Y
JOCIIJKEHHS, 110 TMOJsAra€ y MOXJIMBOCTI cTa0umi3alli mpolecy BiATBOPEHHS
KOHTEHTHOT CKJIaJIOBOT IPYKOBAHOI MPOIYKITii 13 IOMOBHEHOIO PEATHHICTIO BIJMOBITHO
JI0 30BHIIIHIX YMOB iX BUKOPUCTAHHSA IUISXOM KEPYBaHHS MapaMeTpaMu MapKepiB Ha
CTajli iX MPOEKTYBaHHS.

2. Bmnepme po3pobieno iHdbopMaliiiHy MOJENIs MPOIECy PO3Mi3HaBaHHS
MapKepiB I0NOBHEHOT PEAIbHOCTI 3 BUKOPUCTAHHSAM METO/IIB ICKOMIIO3UII1i Ta aHAITI3Y
3 BCTAHOBJICHHSM MaTEMaTUYHUX 3aJIGKHOCTEH MK €JIeMEHTaMH iH(OopMaIiifHoro,
€HEpPreTHYHOro Ta MarepialbHOro MOTOKIB. BCTaHOBIEHO, 110 XapaKTep PHUCYHKY
JIPYKOBAaHOTO MapKepy Ta XapaKTepUCTHKH MPHUCTPOIO BIATBOPEHHS CYTTEBO

BIJTMBAIOTh HAa CTAOUTBHICTD MPOIIECY BIATBOPEHHS JOTIOBHEHOI PEATbHOCTI.
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3. Briepirie BCTaHOBJICHO BIUIMB XapaKTEPUCTUK MapKePy JIOTIOBHEHOT peasTbHOCTI, il
(dakTOpiB  30BHIIIHHOTO  CEPEJOBMINA, BIJICTAHI  CKAaHYBaHHS, XapaKTEPUCTHK
3aJJpyKOBYBAaHOTO MaTepialy Ha CTaOUIbHICTh TMPOLECY BIATBOPEHHS KOHTEHTHOI
CKJIaJIOBO1 APYKOBAHOI MPOYKIIIi 13 JOTIOBHEHOIO PEATBHICTIO..

4. byno po3po0ieHo cuctemy (akTopiB BIUIMBY HAa pOOOTY CUCTEMU «OPHUTIHA-
3aIpyKOBYBaHUN MaTepiai-BIIOUTOK-CUCTEMa CKAaHYBaHHS MapKepiB Ta METOIU 1
3aco0M X BHUMIPIOBAHHA» 3 BUKOPUCTAHHSM METOAY 1€papxiii 3 BU3HAYEHHAM
HaNOIbII BaroMux (hakTopiB BIUIUBY, CEpell IKMX OyJI0 BU3HAYEHO HACTYIHI: KOIIp
3aIpyKOBYBAHOTO MaTepially; IIUIbHICTh 3aJPYKOBYBAaHOTO MaTepiany; THYYKICTb
3aJIpyKOBYBaHOTO MaTtepially; TEeKCTYPHICTh 3aIpyKOBYBaHOTO MaTepially; HasBHICTb
JOJIaTKOBOT'O MOKPUTTS; CTIMKICTh 10 A1l 30BHINIHIX (PAKTOPIB MaTepiany; B SI3KICTbh
bap6u; rsHenpb Gapobu; mpo3opicTh (HapOu; CTIMKICTH A0 il 30BHINIHIX (aKTOPIB
bapbu; po3mip Mapkepy; KOHTPACTHICTb Mapkepy 1 (oOHy; CTyMHiHb JaeTai3arii
MapKepy; 1HTCHCHBHICTb OCBITJICHHS; PIBHOMIPHICTh OCBITJICHHS; CBITJIOBa
TeMIlepaTypa; MOroAHI YMOBH; HasiBHICTh JJOJIATKOBOT'O 3aXHUCHOTO €JIEMEHTY; YMOBH
30epiraHHs MPOAYKLIl 3 MapKepoM; CIOoci0 ApyKy; KUIBKICTh (apO; oOcsAr JaHUX;
BIJICTaHb Ta TapamMeTpu (OKYCYBaHHS TPWIAiB, KEPyBaHHA SKUMHU 3/IaTHE
3a0e3MeunTH palloHaNiI3yBaTH CUCTEMHU allapaTHOTO 3a0€3NeUYeHHs AJi CTBOPEHHS Ta
BIJITBOPEHHS €JIEMEHTIB JOMOBHEHOI PEAIbHOCTI JJIsI IPYKOBAHOI MPOAYKIIIi.

5. Po3po6eHo cucteMy KpuUTepliB SIKOCTI BIATBOPEHHS MapKePiB 3 BUSHAYCHHSIM
KOMITJIEKCHHX, TPYITOBUX Ta OJIMHUYHUX TTOKA3HHUKIB Ta BATOMOCTI IPYIIOBUX KPUTEPIiB
3a metoaukoro T. CaaTi, a TakoX aJlbTepHATUBU BUKOHAHHA TiporieciB. [Ipu mpomy
BpPaxOBYBABCS BIUIMB cUCTeMH (DaKTOPIB BIUIMBY Ha MPOIEC BIATBOPEHHS MapKepiB
JOTIOBHEHOI peasIbHOCTI. ByJio BCTaHOBIJIEHO, 110 HAMOUIBII BATOMUMHU KPUTEPISIMU €
0€3B1IMOBHICTh POOOTH MapKepy Ta BIANOBIAHICTh MapaMeTPIB IU3AaiHYy MapKepy.
BcranoBneHno, mo HailpaliOHaJBHIIIUM BapiaHTOM MJi PO3POOJIEHHS EJIEeMEHTY
JIOTIOBHEHOI peajibHOCTI, 1110 3a0€3MeYnTh CTA01II3aIliI0 SKOCTI MPOIIECY BIATBOPECHHS
JI0JIaTKOBOT'0 KOHTEHTY, € po3po0Ka Ha OCHOBI TPOTrPAMHOTO KOJTY.

6. Po3pobiiena Meroguka BHOOpY MapaMeTpiB MapKepiB BIANOBIAHO [0 iX
noJyiirpadiyHOTO BHUKOHAHHS, yYMOB €KCIUTyaTallii Ta XapaKTepUCTUK APYKOBAHOI

OPOJYKLIi, JiI€ BOHM 3aCTOCOBYIOThCS, fKa JO3BOJISIE CTaOUII3yBaTH IMPOILIEC
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BIJITBOPEHHSI KOHTEHTHOI CKJIAJOBOI JIPYKOBAHOI MPOAYKIII 13 JOMOBHEHOIO
PEeanbHICTIO Ta CIIPHUSE pallioHai3alli MpoIecy TeCTyBaHHS.

7. IlpoBenieHO perpeciiiHuil aHai3 3aJIeKHOCTI UMOBIPHOCTI MOSIBU BIJIMOB MPH
pO3Ii3HaBaHHS Ta BIATBOPEHI MapKepiB JOMOBHEHOI PEaIbHOCTI B MapaMeTpiB ix
noJirpag1yHOro BUKOHaHHS (po3Mip MapKepy, CTYHIHb JieTaii3allii pUCyHKy MapKepy,
PIBEHb KOHTPACTHOCTI MK MapKepoM Ta (hoHy, 00CAr TaHUX (aiiily MapKepy) Ta yMOB
ix ekcruryaramii (piBeHb OCBITJIEHOCTI, BOJOTICTh, YaCc CKaHyBaHHS, BIJICTaHb
dbokycyBanHs). OTpuMaHi 3aJ€XKHOCTI JO3BOJIAIOTH MPOTHO3YBATU CTYIIHb BIUIUBY
[IUX MMapaMeTpiB Ha MOSBY 3aJaHOTO MOKAa3HWKA BiJMOB, IO JI03BOJUTH BUKOHYBATU
IIPEBEHTHBHI 3aX0/IH III€ Ha €Talll MPOEKTYBAaHHS IPYKOBAHOI MPOAYKIIii 3 eIeMEHTaMU
JOMIOBHEHOI  peajbHOCTI, IO JJO3BOJIUTH CTa0LII3yBaTh Mpolec i MOAATBLIOL
eKCIUTyaTalii.

8. Po3pobneno pekomennauii moao nomairpadiyHoro BukoHaHHs AR-Mapkepis
BIJIMOBIHO 70 YMOB €KCILTyaTallli ApyKoBaHOI MPOAYKIIIT 3 eJIeMEHTaMH JOIIOBHEHOT
pPeaNbHOCTI, 110 JO3BOJISIOTh YHOPMYBATH TEXHOJOTTYHUN MPOIEC CTBOPEHHS TaKOTO
POy IPYKOBAHOI MPOJIYKIIl Ta CYTTEBO 3MEHIIIUTH BUTPATU HA MIA01P pallOHATbHUX

napaMmeTpiB MapKepiB Ta BUKOHAHHS WOTO €TaIliB BIAMOBIIHO 70 IIbOTO.
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Kpaina, mo Buaana naTeHr,
BHJI i HOMEp OXOPOHHOTO

3asBHUK 3 BKa3iBKOIO KpaiHH,
HOMEDpY 3asiBKH, AaTU

CyTb NOJAHOTO TEXHIYHOTO
piIieHHS ¥ MeTa Horo

Ne JNOKYMEHTY, Kiacu}ikaminHui MPiOpUTETY, KOHBEKII HHHUN 3IiHCHEHHS 32 3MICTOM OTHCY
Homep, MKB MIPiOpHUTET, 1ata myosikamii BHHAXOJY

1 | Snonis Kapirynano Annopea, Cucrema JOOBHEHOT
JP4880350B2 Mapyuini Hllumona peanbHOCTI 1715t ineHTHdiKamii
GO06T15/20 SAnoHis, peanbHOTO 00'ekTa Mapkepa [1]

03/05/2005

2 | CIIA Tomac Jxopmk Canrep, [aauKkartist 300pakeHb
US9761057B2 ben Camxnaen, Jlenien JTIOTIOBHEHO1 PEAIbHOCTI, 1110
G06T19/006 Henrdopn, Tobiac KineHOpro, | 3HaXOIATHCS 1032 30HOIO 30PY

Aunexc Kinmvan 2]
Maiixn Kitoxep

CIIIA

25/06/2013

3 | Himeuunna Himeuunna, Mo0inpHa cucTeMa Iist
DE202009019122U1 20/03/2008 BIpTyaJIbHOT Ta JIOTIOBHEHOT
GO06F3/04845 peayibHOCTI [3]

4 | Himeyynna IluBanma Hiaranma banaramop CucreMma i crocio s
DE102008055528A1 I'opasap, Baitno [TammManabxan | «IOMOBHEHOI peabHOCTI» —
G01S5/30 Baunramop Kymap, Orusaf Ta Bizyanizaii qanux [4]

Kymap Ananapax banranop
Cenrynra

Himeuunna,

20/03/2008

5 | Kurait Apmite Mitamn, xyniaHo O06'exTH JOTTOBHEHOT
CN105027033B Mapskok, Maiikin JI. TypHens, peaNbHOCTI I BHOOPY
GO06F3/011 ITon Mapr, METOJIY, MEXaHI3MIB 1

Kwurait, MAaITHHOYNTAHOTO HOCIA [5]
14/02/2013

6 | Kuraii, I'enpi JIsu BupiBHIOBaHHS 00'€KTIB y
CN102667811B Kwurait, JIOTIOBHEHIH peaibHOCTI [6]
G06K9/3216 03/08/2010

7 | SAnoHis, KaminpstHo AHpapea, Cucrema J0IIOBHEHOL
JP4880350B2 Maprtini CumoHa peanbHOCTI 1715 ineHTHdiKamii
GO06T15/20 SAnonis peanbHOTO 00'ekTa-Mapkepa [7]

05/03/2005

8 | Smownis Mia Pame, Opamxy Mipa, ITanopama momoBHEHOT
JP5709906B2 Harypaco bypanuano, PeaNbHOCTI IS JTFOICH 3
G09B21/005 Yapy 3ymi, Ho i, Bajiamu 30py [8]

Tumomri 1111, Tumorri €my,
LIy Hopy, Hxepemi €Emy
Snonis

24/02/2010

9 | Snownis Mymry Spa, llngo XacaOyki KoHCcTpyKITis cCHCTEMH irpamniok
JP6262127B2 Xamy Au ®aHoOiKy, 3 JIONTIOBHEHOIO PEaIbHICTIO [9]
A63H33/042 Xamy Su @anpadize,

Apetin 'yition,
Hikopacy [labine,
SImonis
23/05/2011
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Kpaina, mo Buaana naTeHr,
BHJI i HOMEp OXOPOHHOTO

3asBHUK 3 BKa3iBKOIO KpaiHH,
HOMEDpY 3asiBKH, AaTU

CyTb NOJAHOTO TEXHIYHOTO
piIieHHS ¥ MeTa Horo

Ne JNOKYMEHTY, KiIacu(ikaminHui MPiOpUTETY, KOHBEKII HHHUN 3IiHCHEHHS 32 3MICTOM OTHCY
Homep, MKB MIPiOpHUTET, 1ata myosikamii BHHAXOJY
10 | CIOA [etpoc benimmacaxic Merton i mpucTpiit st
US9417691B2 Mixkko Anekcu Yycitano CepeIoBHIIA TOTOBHEHOT
H04W4/021 Timo Panranaitnen peaIbHOCTI OTHOPAHTOBOTO
CIIA 3B's13Ky [10]
26/03/2010
11 | CIHA Credan k. PyOnpoBChKHiA CumMynarop AOMOBHEHOT
US9677840B2 Kane6 Knapk Kpait peanbHOCTI [11]
F41A33/00 CLIA
14/03/2014
12 | Kurait Hoxynist Hyo Ma Kiao Ki Merton i mpucTpiid asst
CN105191282B Ennenro M. Ait @y JIi Te BUSIBIICHHS MapKepiB
G06T19/006 Kuraii JIOTIOBHEHOI peasibHOCTI [12]
13/03/2014
13 | Kurait C Jle#t My Ci bi, [xeit Ob6nacts neperyisigy 00'ekTa
CN107209386A TanrmyceHn, /| Ao Ci ben, JIOTIOBHEHO1 peatbHOCTI [13]
G06T19/006 Kwuraii,
14/01/2016
14 | Kuraii Wxoy Yxwuini, JIi HaomnyH, Cucrema 3acToCyBaHHS
CN102411854B Ce 106in, Jlin IInyen, TEXHOJIOT1i MIKIITyBaHHS B
Bens llyneit, Croti Csioden, KJIacHil KIMHATI Ha OCHOBI
I'o Beit JIOTIOBHEHOI PEaIbHOCTI 1
Kurait croci6 1i 3actocyBaHHs [14]
01/09/2011
15 | Himeuunna Himeyunna IHdopMariitHO-T0BI IKOBA
DE202012006008U1 20/06/2012 cUCTEMA JIOIIOBHEHOT
G06T11/00 pearbHOCTI IS BiABiAyBadiB
My3eiB, BUCTABOK, MUCTEI[LKUX
ayKIi1OHIB, XyI0KHIX SpMapKiB,
MHCTELBKUX MOJIii, MEUCTEITBA,
icropii Ta apxiTekTypu [15]
16 | Himeuunna Pon ®epenc, bapak ['ypsir, JlonoBHEeHa peanbHICTh y MO
DE112017001718T5 Kawmina [lopin, I'ina Kamxi, 30py, 10 BKJIIOYAE
GO06F3/017 Himeuunna BimoOpaxkeHH [16]
01/03/2017
17 | Himeuunna Kpictodep dedapis Kinemarorpadiuna o6poOka
DE112016004640T5 I'peropi ['eBike, Maiika CmiT IUTS BipTYaibHOI i TOMOBHEHOT
HO04N21/816 JIstoic Octporep peanpHOCTI [17]
Himeuunna
10/10/2016
18 | Kurait E Men [le Ci Men [le Ci CTBOpEHHS peaxiCTHYHOTO
CN106030665B Kuraii KOJIBOPY Y CEPEIOBHUIIIL
G09G5/026 27/02/2015 JIOTIOBHEHOT peajbHOCTI [18]
19 | Himeuunna Kpicrian ['pronnep, Binerensm | Croci6 i mpucTpiit 1y mokasy
DE102013016244A1 Bineke, Tobiac Tponmep, Anam | gomoBHEHOT peanbHOC [19]
G06T19/006 arton, Mapkyc Xammopi,
Jlapc JIroue, Mapk Hekep
Himeuunna
01/10/2013
20 | Kurait Croit WxkyHIze Crioci6 i mpucTpiit 1uis
CN102147658B Kurait peadizanii B3aemonii
12/02/2011 JOTIOBHEHO1 peanbHOCTi (AR) i

MOOUIEHOTO TepMiHamy [21]
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21 | Smonis Padaepy 'ypacerro, JloroBHEeHA peanbHICTH (ar)
JP6367926B2 Xaramorro CanxiTta 3axOIUICHHS 1 BiATBOpeHHS [21]
GO6F3/04815 Snonis

14/02/2013

22 | SInonis Can Byk, Ban Xa Xa, Prou MeTton Ta cucTeMa ralTUYHOL
JP4977725B2 Tecin, Ilapx bem Illanp, B3acMOJil B IOIIOBHEHIH
GO6F3/016 JIi Awnr, peanbHOCTI [22]

Snonis
04/02/2009

23 | SAnownis S Minr Kcionr [opTatuBHMii npuCTpiit
JP2017522682A SnoHis MeperIIsAay i METOJ Ha OCHOBI
G06T19/006 14/07/2014 TEXHOJIOT'1] JONOBHEHOT

peaynbHOCTI [23]
24 | Snowis Acaxo Kimypa, Tomiiui Ocima, | Mapkepuuii 010K, 110
JP2009020614A Oywmixica [llubaTa, Xuneroku BUKOPHUCTOBYETHCS IS

Tamypa, Proxeit Teame CHCTEMHU JIOTIOBHEHOT

SAnonis PEaNbHOCTI, CUCTEMHU

10/07/2007 JIOTIOBHEHO1 PeaIbHOCTI,
CHCTEMH ITIATPUMKH CTBOPCHHS
OJIOKIB MapKepiB i mporpaMu
HiATPUMKH CTBOPEHHS OJIOKIB
MapkepiB [24]

25 | SAnowis [Tiromry Hlapyma, Bizyami3ariiis 10OIOBHEHOT
JP2016509293A Pawmin Pe3aiida peambHOCTI Ha OCHOBI 00'ekTa
G06T19/006 Snonis MepeTHHOTO TUTany [25]

03/01/2013

26 | SAnownis Kroi Pi JlonoBHeHa peanbHICTh
JP2013521544A Slmonis MaHinyasTopa [26]
GO06F3/0304 28/02/2011

27 | SAnownis Ha Cyi, Cucrema, METOJ i Iporpama
JP2016539668A Caymitopa MoxaHrymnyTa, JIOTIOBHEHOT peaabHOCTI [27]
G06T19/006 Pamxapymii [Tonoypi,

Camepa Kyxopomani,
bedyit Pozy

Slmonis,

24/09/2014

28 | CIIA Kamesin Yan, Ixeddpi Hin OLED-nmucmeti 3
US9721395B2 Maprouic, Ennpro [Tipcon, MIePerpOeKTyBaHHS [
G06T19/006 Maprtin Ulerrep, Ampad JOMIOBHEHOI peanbHOCTi [28]

Atviman Mixain, bappi Kopnetm
CIOA
17/11/2016

29 | CIIA Taecynr Jli, FOrkyHT JIi, Taxyn | Croci® HaBeAeHHS MapuIpyTy 3
US8433336B2 Jlim, JIxoin JIi, Xaiicyk JI>keoH | BUKOPHCTaHHSM JTOTIOBHEHOL
G01C21/3438 CIIIA peanbHOCTI i MOOUTBHOTO

30/04/2013 TepMiHaly 3 BUKOPUCTAHHIM
OJTHOTO 1 TOTO X [29]

30 | CHIA Hoa Kpadrt, Piwapng ®pin 3ByKOBa CHCTEMa 3
US9648436B2 Jlanman, JIxxedd betikep, JIOTIOBHEHOIO peabHICcTO [30]
H04S5/00 I'iarc Kiimanic, Earoni [lapke,

CIIOA
24/12/2015
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31 | CIIA Kapn Ix. Ilepccomn, 3MiLIeHH 1 HaKJIaJaHHS
US8542906B1 Tomac X. Bincon 300paKeHHs1 JIOTIOBHEHOT
G06T19/00 CIIIA peanbHOCTI [31]

21/05/2008

32 | CIIA CriBen /I)xoH Po00iHC, JloTloBHEHA PEANBHICT 1
US9717981B2 Binesam Jx. Becrepinen, ¢iznuHi irpu [32]

A63F9/24 Jliza M. XancoH, Cyn Xo Com,
Pivapn JIx. Yotnc
CIOA
05/04/2012

33 | CIIA Jlappi [Ix. bpakni [HCTpYyMEHT A CTBOpPEHHS
US8830267B2 CHIA JIOTIOBHEHOI peaslbHOCTI [33]
G06Q10/06 15/11/2010

34 | CIIA Ponu PaBiB O0'exTHa irpoBa cuctema
US20110181497A1 CHIA JIOTIOBHEHO1 peatbHOCTI [34]
G02B27/017 28/07/2011

35 | CIOA Ckott A. Maccunr, [leiiMon E. | IrpoBi okynsipu 1onoBHEHOT
US10223859B2 I'ypa, Haniens I1. Jlyi, peanbHOCTI [35]
GO07F17/3211 Jxecci Cmit, Jxetimi Bann

CIOA
01/05/2014

36 | CIHA Epix Toneuini BipryansHuii mpoayKT
US10176521B2 CHIA JTIOTIOBHEHOI PEATBHOCTI JJIS
G06Q30/0643 16/06/2016 BifoOpakeHHs [36]

37 | Himeuunna Himeyunna JlonoBHeHa peanbHICTb 3
DE202014103729U1 09/09/2014 BUSIBIICHHSIM pyXYy [37]
HO04N13/239

38 | Himeuunna Hikomnac Kopco, Maiiki [Tatpik | AHaii3 300pakeHb O0e3 Mapkepa
DE102018207088A1 Kyrrep, lllon Hiy, Konin />xon | as 1omoBHEHOI peaibHOCTI
G06T19/006 Tetinop, Mapk CxotT Banbmo [38]

Himeuuuna
15/11/2018

39 | Himeuunna Tomriaki Kamoi, ['oy [naba Cucrema po0OTiB 3 CyMiCHHM
DE102015015503A1 Himeuyunna JUCIIEEM JOTIOBHEHOI
B25J9/1671 09/06/2016 peanbHOCTI [39]

40 | Kurait Byweti llen K Ian i, Crioci6 i mpucTpiit nis
CN104798109B Kgaiin Jle Jla Caii Ke Ha Ci Jli | opranizamii BipTyanbHHX
G06T11/60 Hi Ba Canr 00'eKTiB y BimoOpakeHH1

Kwurait JIOTIOBHEHOT peaitbHOCTI [40]
22/07/2015

41 | Kurait I 1 bo €1 Hemnpo3opicTh miKcemiB s
CN103389579B Kurait JIOTIOBHEHOT peaibHOCTI [41]
G02B27/0172 13/11/2013

42 | Kurait Joxymiii Ci C [Ixi Ao Detd, Mo0inpHa cucTema BipTyanbHOI
CN102037485B Aii JIi Ke P Byep Ke, 1 JOTIOBHEHO1 pealtbHOCTI [42]
GO6F3/04845 Xy An M Jlyo ITeiici,

Kurait
25/09/2013

43 | Kurait E Ke JIro I'e JIi Ke JIBOoBUMIpHi 300payKEHHS IS
CN103582893B Kuraii MpeAICTaBICHHS JOTIOBHEHOT
G06T11/60 13/10/2017 peanbHOCTI 1 mpuabanHs [43]
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44 | Kuran Ma XXanmans, Tsaape Benbpxon, O0yagHaHHsa JOIMMOBHEHOT
CN208621844U Wxan Xaorzix, S Pan, Can peanbHOCTI [44]
Uxiro, I'e Beit, Usxen Hao
Kurait
19/03/2019
45 | Slnonis Anymi Emxima, Carori Anapar ais Bizyaunizaitii,
JP2018170775A Enxima, Cae Emxima, Ceitiui croci6 i mporpama Bizyauizamii
Cexkiryudi, Macaiui Cekiryui, [45]
Ceitiui Cekiryui
Snonis
01/11/2018
46 | CIIA Jxeiicon Piwapa I'yep, Mika CucrteM#u i METOAM IS TIOKa3y
US10095929B1 paiic, Cynins CyOpaxMaHbsiM | JOTIOBHEHOI peaabHOCTI [46]
GO06K9/00671 Bacimrr,
CIIIA
09/10/2018
47 | Kurait Yenp Tao, Ban SubnyH, Crioci6 00poOKH HaBiraiitHuX
CN109655077A Ma Bin6in, Mso Ulyss [Tinr JAaHWX 1 IPUCTPiil 0OPOOKH ISt
Kuraii MIPUCTPOIO BiTOOpaKCHHS 3
19/04/2019 JIOTIOBHEHOIO PeabHICTIO [47]
48 | Kurait Yens L[3inin, Ban Oiimin CBoepinHa cucTeMa BUBYCHHS
CN109584654A Kurait AHTJIIHCHKOI MOBH Ta METOJI HA
05/04/2019 ocHoBi AR [48]
49 | Tlinenna Kopest KBon [Ixait XpityH Crioci6 i mpucTpiit 1uis

KR20190006584A [TiBzenna Kopes BioOpaskeHHS 00'€KTa

G06T11/60 18/01/2019 JIOTIOBHEHO1 peaIbHOCTI Ha
OCHOBI pO3ITi3HABAHHS
reoMeTpii [49]

50 | CIA Jxyxa ApomByopi JlorioBHEHA peanbHICTh
US20080071559A1 CHIA MTOMIYHHKA 3 TTOKYTOK [50]
G06Q30/06 20/03/2008

51 | CIIIA ITon B. Maaccens, J»acTin Crioci0 i cucrema st reHepartii
US20100171758A1 Tomac CUTHAJIB IOMIOBHEHOT
G06T17/05 CHIA peanpHOCTI [51]

08/07/2010

52 | Snonis Cono ko Maena, Kenmxki [puctpiii i criocid
JP4926817B2 Mopira, [aiicyke Konake, BUMIpIOBaHHS iHQOpMaIii mpo
GO06T7/73 Kazyki Takemoro po3TanryBaHHsI MapKepiB [52]

Snonis
11/08/2006

53 | Snownis Woxanu Baiporto Cucrema Ta crocio
JP5055516B2 SnoHis BiZIOOpakeHHS IHCTPYKILIH 3
G02B27/017 26/05/2006 TEXHIYHOTO OOCITyTOBYBaHHS Ta

THCTPYKIIiH 3 eKCIUTyaTartii
MPUCTPOIO 3 BUKOPUCTAHHIM
JIOTIOBHEHOI peaibHOCTI [53]

54 | Kurait Ha nao denrxymi, @y oy o | I'erepartist 300paxkeHs, 10
CN100534158C Kuraii MMOETHYIOTh PEaIbHI Ta
G06T15/50 27/07/2006 BipTyaJibHi 300paxeHHs [54]

55 | ®panuis Paxing Xampani, 3ine Jlro [opTaTtuBHMIA npUCTpiit
FR2941786B1 Himeyunna BUCOKOI QUCIUIEHHOI TOJIOBKH 1
G02B27/0172 08/06/2010 JTOTIOBHEHOI peaJIbHOCTI [55]
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56 | Himeyunna Jlopan Yaginp [To3umis xamepu Ta / 260 MeTox
DE102006004731A1 Himeyunna BU3HAYCHHS OPiEHTAIIT TSI
G03B37/00 02/02/2006 CHCTEMH BipTyallbHOT a0o

JOMIOBHEHOI PEaJIbHOCTI,
BKJIIOYA€ BUSABJICHHS 00'€KTa
peaNbHOTO 300paKeHHS Ta
BU3HAYEHHS MOJIOKEHHS
Kamepu Ta / abo opieHTartii [56]

57 | Himeuunna Omnieep bimbep, AHcenbM MeTton reHepyBaHHS
DE102007041719B4 I'pronnxodep, Janiens JOTIOBHEHOI peaJIbHOCTI B
G03B21/12 Komncrep, Credani 3onmanu rpocTopi [57]

Himeuyunna
11/06/2006

58 | ®panuis BanenTun Jledenp, Hikonac Crioctepe)keHHsI B PEXKHUMI
FR2911463B1 Jlaiit, Anan CaBapi peanbHOro yacy JOMOBHEHOT
HO04N5/445 ®dpaHiris PEaNBHOCTI 1 METOy POOOTH

01/12/2007 npuctporo [58]

59 | Kanana ABgi bap-3ees, /Ixon Jlbroic ITokpamieHHs: aBTOMaTHYHOTO
CA2815526C Kanana (hokycyBaHHS IJIST TUCIUICTB
G06T19/006 18/11/2010 PO3IIMPEHOT peaabHOCTI [59]

60 | Kanana Ixyka Marrina, XaHHy Crioci6 i mpucTpiit 1is
CA2766005C Hiemiuen MPU3HAYEHOTO IS
G06T11/60 Kanana KOPHUCTyBaua iHTepQeicy

25/06/2009 JIOTIOBHEHOT peabHOCTI [60]

61 | Kanana Hatan Caxxo Biszyamnizauis npeaMeTis 3
CA2850074C Kanama BUKOPHUCTaHHSM JOTIOBHEHO1
G06Q30/0643 27/10/2011 peanbHOCTI [61]

62 | BenukoOpuranis Epik Togemrini 3axomeHHs MiaIICy
GB2520146A BenmukoOpuranis JIOTIOBHEHO1 peabHOCTI [62]
G06K9/00402 24/09/2013

63 | BenukoOpuranis Kpicrian Crepsimue Cucrema oTpUMaHHA
GB2501567A BenukobOpuranis iHpopMaLii Ipo AOTIOBHEHY
G06T19/006 25/04/2012 peanbHicTb [63]

64 | BenmukoOpuTtanis Caiimon JIxon Teitmop PosramryBanns ineHTHdIKaTOpa
GB2499498A BenukoOpuranist B JIaHUX 300paXeHHS 1 B
GO06T7/75 23/12/2011 [IOJaHHI JOIIOBHEHOT

peanbHOCTI [64]
65 | €Bpormelickkuii oic MaTeHTIB Amnnpea Kapiassao, Cimona CucreMa TOTIOBHEHOT

EP1720131B1
G06T15/20

Maprini
€Bporelickkuii 0ic maTeHTIB
08/04/2009

peaNbHOCTI 3 ieHTH]IKAITIE0
00'eKTa peanbHOro Mapkepa
[65]

66

€Bporneiicbkuii odic MaTeHTiB
EP2652940B1
GO6F3/013

Keri CroyH Ilepec, ABi bap-
3eeB, Cari Karg
€Bporelickkuii 0ic maTeHTIB
22/02/2018

Po3ymiHHS 1 3acHOBaHMIA Ha
HaMipax KOHTEHT JIs
BiJ0OOpa)KeHb TOTIOBHEHOT
peanbHOCTI [66]

67

BcecBiTHs opranizais
IHTEJIeKTyaJIbHOI BIaCHOCTI
WO02009102138A2
GO6F3/04815

Ha Bon Ha, Bon Tak By
BcecBiTHs opranizauis

IHTENIEKTyallbHOI BIACHOCTI
12/02/2008

HacrinpHa cucteMa MOOLIIBHOT
JIOTIOBHEHOT PEeaTbHOCTI JIJIs
nepcoHaTi3allii Ta criBmparti, a
TaK0>K METOJI B3a€MOJIIT 3
BUKOPHUCTAaHHSIM JIOTIOBHEHOT
peanbHOCTI [67]




Kinenps Tabanim A.1

227

Kpaina, mo Buaana naTeHr,
BHJI i HOMEp OXOPOHHOTO

3asBHUK 3 BKa3iBKOIO KpaiHH,
HOMEDpY 3asiBKH, AaTU

CyTb NOJAHOTO TEXHIYHOTO
piIieHHS ¥ MeTa Horo

No L . o - .
JNOKYMEHTY, KiIacu(ikaminHui MPiOpUTETY, KOHBEKIIi HHHI 3IiHCHEHHS 32 3MICTOM OTHCY
Homep, MKB MIPiOpHUTET, 1ata myosikamii BHHAXOJY
68 | BcecBiTHs opranizartis Hyrmac Mimnep, Yapin3 [Tanopama momoBHEHOT

1HTENEeKTyalbHOT BIACHOCTI
WO2011106520A1
G09B21/005

bnanmap, Timoti C. dopci,
Ixepemi M. Cynon
BcecitHs opraHizaris
IHTEJICKTyaJIbHOI BIACHOCTI
01/09/2011

peabHOCTI, 110 MATPUMYE OCi0
i3 Bajamu 30py [68]

69

[MiBnenna Kopest
KR101469398B1
G06K9/3258

Xeon-Lnb I'y, Taeson JIi,
Koceon O, Monr-/Ixi Baer
[MiBnenna Kopest
12/04/2014

TexcroBa 3D nomoBHeHa
peanbHICTh [69]

70

[MiBnenna Kopes
KR101309176B1
GO6F3/013

Xi Ceomn Ham, Jlonr-KroHr,
Nour-Xo JIi, Canr-I'yk JIi,
SAur-13ine XyH

[MiBnenna Kopest
23/09/2013

Amapar i cioci0 TomoBHEHOT
peanpHOCTI [70]
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[Iporiec 3unMTyBaHHS MapKEpiB JIOMOBHEHOI pealbHOCTI B OUIBIIIOCTI BHUIIAJIKIB
3aJIeKUTh BIJl TOTO, SIKUM YMHOM OyJIO CTBOPEHO €JIEMEHT JOMOBHEHOI PEeabHOCTI.
3arajoM JaHui eTar MOYKHA MPEICTABUTH 3a JIOTIOMOTOI0 METOY CUCTEMHOTO aHai3y y
BUTJISI/II CUCTEMU «YOPHA CKPUHBKAY, IO TPE/ICTaBlieHa Ha PUCYHKY b.1 BiAMoBigHO 10
[7]. BxigHoro iHdopmartieto (1) moxke OyTH Bee, 1110 HEOOX1THO JIsl HATIOBHEHHSI €JIEMEHTY
JIONIOBHEHOI PEATbHOCTI — TEKCT, UIIOCTpaLli, aHIMAIllifiHl €J1eMEeHTH, ayJlo- Ta BiJI€O-
enemenTH, 3D-mozeni tomo. OkpiM 1bOro, J0 BXIAHOI 1H(OpMAIlli MOXHA BIIHECTH
koHueniio AR-npoaykuii Ta BinTBoproBaHux AR-enemenTiB [7]. BuxigHa iHdopmartis
(I) — me BamigHI TPOTECTOBaHI TOTOBI €JIEMEHTH JOMOBHEHOI pealbHOCTI abo X
pO3pOOTICHUI MYIBTUMEIINHUM 00'€KT, KWW MOTIM MOXXHA BUKOPUCTATHU JJISl 1HIIUX
npoekTiB [7]. Bxigai marepiamu (M) — 1e MiHIMaabHO HEOOXITHUI O0’€M mam’sTi:
oTiepaTUBHA I1aM’SITh, OOCST YKOPCTKOTO TUCKY, Tpadik iHTepHeTYy. Buxiani matepiamu (M)
— 1€ PO3MIp TOTOBOTO (haiiiry 1 HeOOX1THUM 0OCAT Tam'sITi il HHOTO Ha cepBepi [7]. Bxiana
eepris (E) — 1me moTykHiCTh poOOOYMX CTaHINMA, a TAaKOX EJINEKTPOCHEpris, sKa
BUTPAYA€ETHCS HA OCBITJIICHHS TPHUMIIIEHHS. Y SKOCTI BUTpadeHoi enekrpoeHeprii (Eq)
MOXYTh BUCTYIATH PEATbHO BUTpaveHa MPUIIAJaMHU Ta OCBITIICHHSIM €JICKTPOCHEPTis, a

TaKOX TEIIOBA €HEPTis, SIKa BUIUTAIACS MPHU POOOTI TiprtafiiB [7].

d>ainopn 30BHIIIHBOI'O BILTHBY

TexHomOr1 YeTaTKyBaHHA

VI, Y2,¥3

3.

T
3.

PI e rele rE i le]

1
6,
1
.1
6,
1

Marepiata PeskMH

M1, M2, M3 | I PL P2, P3

HopMaTHBHI YMOBH POOOTH CHCTEMH

Pucynok b.1 — «YopHa CckpuHBKa» JJIsl TEXHOJOTIYHOTO €Taly CTBOPCHHS
AR-enemenTiB [7]:
I, I1 — Bxinna (I) Ta Buxinua (I1) indopmaris; E, E1 — Bxigna (E) Ta BuTpauena

(E1) eneprisi; M, M1 — BXifH1 Ta BUXIJIHI MaTepiaiy BiMOBIIHO.
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Hactymaum eramom moOyaoBu iHQOpMAaIifHOI MOJIETi € TPOBEICHHS
JIEKOMIIO3MII1i TEXHOJIOT1i CTBOPEHHS €JIEMEHTIB JJOTIOBHEHOI PEAJIbHOCTI, CXeMa SKOi
npeacraBiieHa Ha pucyHky b.2 BignoBigHo [7]. BuUKOHABIIM JE€KOMIIO3UIIIIO
TEXHOJIOTIYHOTO TMpPOIlecy po3pobiieHHs AR-eneMeHTIB, BCTAHOBJICHO, IO OJHIEIO 3
BaXKJIMBUX JIAHOK € TEXHOJIOTIYHA OIeparlisi TECTYBaHHS IIUX cTBOpeHNX AR-mapkepiB,
TOOTO 3YMTYBaHHS MapKepiB JOMOBHEHOI peabHOCTI. [7]. Jlani Oyino BUKOHAHO aHaI3
XapaKTEpUCTUK Ta OCOOJMBOCTEM IIpoLeCy 3UMUTYBaHHS MAapKepiB JONOBHEHOI

peanbHOCTI KaMepoto npuctporto [7]. PesyabTat npeacraBieHuii Ha pucyHky b.3.

CxeMa AeKOMNO3MLIT TEXHONOrIT CTBOPEHHSA €AEMEHTIB A0NOBHEHOI PeanbHOCTI

Cucremmnii Guok

‘ Moritop

VPCIL
‘ ‘ Kpasiatypa ‘
“ueTeMmmit Giok
Moutrop
PCAI

‘ Knasiatypa ‘

Crcreva Kowvn'worepra wemma

Boeaens

TA ONPAIORAHHA
indiopmauii

“HCTCMMEHIE GOk
—‘ Morirop

‘ Knaniatypa ‘

Cuctema
CTBOPEHHS! CIIEMEHTIB

JIONOBHEHOT PeanbHOCTI

et Brok
Baiosa Monitop

KOMILIeKTAUIE [ PCB

cHeTeMN —{ Krariatypa ‘
Ha ochoni Cuctema Komn'lorepHa MHia
Mapkepa CTBOPEHHA
JonorkcHal
Monitop
YPC2
. Knasiarypa
MAPKC] METEi e
PR Cucrema Komu worepua muuwa -
TECTYBAFHS Kawepa renedony
Aonosxenol ST AL R
peanBHOCT

aniery
Kamepa wianwery

Ipadiaumid wiamuer
/lonarxosa
| KoMTIeKTaNix
cucTesu
HpurTep

Pucynok B.2 — Cxema [1eKOMNO3MIiI TEXHOJIOTII CTBOPEHHS €JIEMEHTIB

JIOTIOBHEHO1 peaabHOCTI [7]
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Kamepa
cMapthony

l Tl wapey) i woSpueinis
rkerless
Bubip Basa KowSimania wapropin
AR-Texsonoril irpopmanil
: i
e

MapkepHa CykylHicTs arpubyTis
TEXHONONTS ra inopualiitnnx nosinoMIeHs
C -Bf‘ Haiiguug nagiinicrs Heszanexnicrs sig Tpocrora 1a Jierkicrs
MUPREpY-300DREI 115 " A 3
' BLITBOPCHHA KOHTCHTY JOKALIHHX JAHHX 3ACTOCYBAHHA
KaMEpOI0 IPHCTPOID

Td MHTTERE BUITROPCHNA
KOHTEHTY Ha HOTO eKpaHi

HpHHUKI poaIizHABAHHS
CACMCHTIR 200pasKCHHS

Pucynok b.3 — Amnami3 ocobiuBocTeil poOoTH Kamepu cMmapThoHy s

BUKOHAHHSI TEXHOJIOT1YHOT OTepaIlii TeCTyBaHHs MapKepiB JOMOBHEHOI peaabHOCTI [7]

OpHi€r0 3 NPOCTUX Ta JIETKUX K Y BAKOPUCTAHHI, TaK 1 IPXU CTBOPEH] IPOIYKIIIi
3 JIOTIOBHEHOIO PEANbHICTIO, € MapkepHa TexHosoris. Came BoHa i Oyna oOpaHa y
SAKOCTI OCHOBM g OOpaHoro mpouecy. JleKoMIo3uIlis JaHOi TEXHOJOTIl

npenacTaBiieHa Ha pUCYHKY b.4 BinnosinHo a0 [7].

Cxema IeKOMNO3HLIT pO3Ni3HaBaHHS eneMeHTIB 300paKeHHA-MapKepy
pocTrii MapRep
200 300pAKCHTT

+ Moo Mappa-Xupera + Meroau sacuosani
1 "Qopal” ricTorpani.

» Mero: Canny Ldge

= Mo Ha 0CHOR 01 iuHET Qy HiiT

+ MeTos] Ha DGHOBI eBKTITOBOT BicTaRi
T4 BEKTOPHOTO KYTA * MeronH 3acH0RAHI HA MOMYEY
ToFiIGHOCT] Mik cipimg

* MeTo1 ma ZonomMono 14/ 0 300paKeHLAM

MYALTH-CIATAXY
* Meroam 3acnobani
11 IOKANbLil daantaull nopord
LIS UATIONO Hikeest sofpais

* Meroa CoBens

Pucynox b.4 — Cxema nekoMIo3uiiii mpoiiecy po3mi3HaBaHHS Mapkepy [7]

Cepen Bcix MeToaiB (UB. puC. 5) Oyno oOpano meton Cobens, akuil 6a3yeThes
Ha BCTAHOBJIEHHI IMOTOYKOBOTO TPaJi€HTa SCKPaBOCTI oOpaHoro 300paxkeHHs. lleit

METOJ] MO>KHa TTOKa3aTH BIAMOBIIHO 10 pucyHky b.5 [7].
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Pucynok b.5 — Po3nizHaBaHHSI €J€MEHTIB JOMOBHEHOI PEaJbHOCTI Ha OCHOBI

meroxy Cobens [7]

Buxoasun 3 mpoBeaeHoro anamiizy Oyno po3poOieHo iHdopmaliiiHy MOJelb

00paHoi TexHOoJIOr1YHO1 omeparlii 3unTyBaHHs AR-enementiB (muB. pucyHok b.6),

BIJIIIOBIJTHO /10 PaHillIe€ MPEACTABICHOI METOAUKH [7].

Biatsopensi sipuynisa of ks
T et Tl CRAMTYIORO MRS o
teTBopennn indopaaniiinors morowy}
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el sonon 13
TECTORIN SOTIREHHA
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T

PrTeHHy GHepIT HIL PO MK Iy
TecTyRanma AR-enemenTi

Pucynok b.6 — Po3po06ienns iHpopmarliiiHoi Mojeni npoiiecy tectyBaHHs AR-

eJIeMeHTIB [7]

OTtpumaHi pe3yJibTaTy Jald 3MOTY BU3HAUMTH BX1/IHI Ta BUXI1JIHI TApaMeTpH JJIs

naHoi omeparii. BxigHoro iHpopmariiero Oyae pospoonenuit AR-enmemenT. Buxigna
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K — I1e BIATBOpEHUH ITU(poBUii 00’ €KT. BX1THUM KiJIbKICHUM TTOKa3HUKOM iH(popMarii
MOXke OyTH 00CsT 300pakeHHI-MapKepy, KUIbKICTh KOJIbOPIB, CKIAAHICTh PUCYHKY, a
Ha BUXOJIl MO’KHA OTPUMAaTH, HAIIPUKJIIAJ, KUIbKICTh 3UATaHUX MIKCEJIB 3a OJUHULO
4acy, KUTbKICTh IHBEPTOBAHMX IIKCETIB 3a OJIMHUIIO Yacy, 3HAUYEHHS TPAJIEHTY
SICKPABOCTI ISl KOXKHOTO MIKCENI0, KIIbKICTh HEMTPOKOHBEPTOBAHUX MIKCEIIB, YMOBH
cepenoBuia TectyBands AR-enemenTis [7].

BxinHa Ta BUX17HA €HEPris — 11e €Hepris, sika TpeOa /i1 BUKOHAHHS TEXHOJIOTTYHOT
orepailii, a TakoXX TEIUIOBA, sKa BUILIIEThCS npu podoTi PC. KinbkicHUE MOKa3HHUK
CHEPreTUYHOTO TIOTOKY — I1€ MOTYKHICTh CKaHYIOYOTO MPHUCTPOIO, MOTYKHICTH POOOYOT
CTaHIlI IS TECTyBaHHS, KUIBKICTh TEIUIOTH, IO BHUAUISEThCS mpu poboti PC Ta
CKaHYIOUOro MNPUCTPOIO, KUIBKICTh CHJIOBOI €JIEKTPOEHEPrii, 10 BUTPAYAETHCS MPH
po6oTi PC, KUIBKICTh €JIEKTPOCHEPTii, 110 1€ Ha OCBITICHHS MPUMIIEHHS, BUTPATU
3apsAly aKyMyJIITOpa CKaHyl04uoro nNpucTporo [7].

VY SKOCTI BX1IHOTO MaTepialbHOTO MOTOKY MOXe OyTH 3arajibHui o0csT (daiimy
AR-eneMeHTIB, a BUXITHOTO — KUIBKICTh 3alHATOT TaM’ T1 CKAaHYIOYOTO MPUCTPOIO. K
KUIbKICHUHM MOKa3HUK MaTEP1aJIbHOIO NOTOKY MOKe OyTH 00CST 1maM’AT1 JUIsl KOKHOT'O
miKcenas 300paKeHHS, 3arajlbHUM 00cCsAr mmam’sTi onu@poBaHOTO 00°€KTy, 00CST
nam’Ti 3aUCyr4Yoro mpucTporo [7].

HactynHum Kpokom OyJl0 pO3IJIIHYTO CHCTEMY B3a€MO3B’SI3KIB MIK TpbOMa
MOTOKaMH Y BUTJISAI MAaTEMAaTUYHUX 3aJI€KHOCTEH BIMOBIIHO 110 [7]:

1. ITpunyctumo, mo Q — BuXigHe TecT-300paxeHHs, Toal {Q1...Qn} — CYKyIHICTb
eJIEMEHTIB-IIKCETIB 1BOro 300paxkeHHs, a {Qix...Qux} 1 {Qiy...Qny} — CyKyIHICTH
mikcemB 1Mo ocl X Ta oci Y BigmoBiguo. Tomi meron CoOenst MOKHA ONKUCATH

Hactynuum uudoMm (b.1) [7]:

-1 -2 -1 -1 2 -l
Gy =0 0 0}Q G =2 0 +2/-0° (Bl)
+1 +2 +1 -1 0 +1

ne Q — BUXIIHE TeCT-300paKeHHS;
Gx Ta Gy — 1Ba 300paXkeHHs, Y SKUX Oy/b-sIKa TOYKA MICTUTh HAOJIWIKEHI TI0

ocsaM X Tta Y moxiaHi [7].
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[IpoanarnizyBaBim BHILE CKa3aHE, MOXKHA MMOOAYUTH TIEBHY 3aJICKHICTh, a CaMe:
KUIBKICTh ~ 3YMTYBAaHHMX 32  OJMHUINKO 4YaCy  €JIEMEHTIB-IIKCENB  300paXKeHHs
IPSIMONIPOIIOPLIIKHA IOl PUCYHKY 300payKEHHS-MapKepPy, a TAKOXK BUTPAUEHIN eHeprii —
yuM OUTbIIE MIKCENB 300paKEHHS 3YMTYETHCS, TUM OUIBIIE €HEeprii Ta MOTYKHOCTI
NPUCTPOIO BUTpAYa€ThCs Ha Liei npoiec. YM CKIaHIIIMM € PUCYHOK 300paKeHHS, YUM
OLTBLIMM € 0OCAT TaM’ STl BX1AHO1 H(pOpMallii, THM OUIbIIIE ITaM’SITi B IPUCTPOi BOHO 3alMaE.
Toni eHepreTUUHI BUTpATH MPH MEPETBOPEHHI TECTOBOTO 300paXKEHHS HA pO3PaxyHKOBE 3a

merosoM Coberst MOKyTh OyTH onrcaHi HacTynmHUM piBHsHHM (B.2) [7]:

. F-\|SI+S!
Ecm:P'K:K'é:K'FS_K' al 2 =
) t

t t

F-\/(Gx*wNX)Z+(Gy*a-Ny)2 (b.2)
-K. t =
-1 2 -1 el =2 -1 ’
2 0 +2*a-N,|+[0 0 0[a-N,
-1 0 +1 +1 42 +1
—K.F-

ne Ecun — cuioBa eHepris, 10 BUTPAYA€TbCS CKAHYIOUMM IPUCTPOEM Ha
BUKOHAHHS Tpouecy TecTyBaHHs, BT; P — moTyxHicTe mporo mpucrtporo, Br; K —
Koe(iIieHT BTpaT eJIeKTpoeHeprii B Mepexi; A — nmpopobiiena podota, [Ix; t — yac
BUKOHAHHS TIpoiiecy, ¢; F — cuina, sika HeoOXiJHa AJi1 MEPETBOPEHHS 300paKeHHS 3
aHayioroBoi opmu y mudpony, H; S — npoiinenuii nmuiax, M; Sx — MPOMICHUN NUIAX 110
ocl X, M; Sy — IPOWJICHUH NIIAX MO OCl y, M; a — po3Mip mikceniB; Nx — KUIBKICTb

MIKCeNiB Mo oci X; Ny — KUIbKICTh TiKceiB 1o oci y; G — onepatop Cobenst [7].

Takox moxHa Big3HauuTy, mo (b.3) [7]:

M, >M, :\/(GX*NI)Z+(Gy>»<Ny)2 Q=

b.3
10 +1 -1 2 -1 ’ (b.3)
=-2 0 +2/*N_| +/|0 O O|*N, | -i

-1 0 +1 +1 +2 +1

ne, Mt — nam’sitb TenedoHy abo 1HIIIOTro CKaHyH04Y0oro nNpucTporo; Mo — o0csr daitmy
JIOTIOBHEHOI peasibHOCT1; Ny — KUIBKICTB MIKCENMIB 10 0¢l X; Ny — KUTBKICTb TIKCEIB 10 OC1

y; G — onieparop Cobernst; 1 — IITMOMHA KOJIbOPY B O1Tax HA OJUH TKCENb [7].
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3 "epiBHocTi (b.3) BugHO, 110 00cAT (haiimy Mae OyTH MEHIINM 3a 00CST 1mam’ATi
tenedony. Tomy BIAMOBIAHO, IO YUM O1IbIIE YacCy MPOXOAUThH, TUM OLIbIIE JaHUX
3aMMHACYETHCS B TIaM’ ITh TeIE(POHY, TUM MEHIIIE MICIS Y HhOMY 3QJIUIIAETHCS, @ TOMY €
MEBHUI BIJICOTOK HEKOHBEpTAIlii MIKCEeNiB, 10 MpU3BeAe J0 TOro, mo AR-mapkep
JIOTIOBHEHO1 pealibHOCTI He Oy 1€ paBUJIbHO a00 B3araji po3Mi3HaHui Ta BIATBOPEHUH.
e o3Hauae, 10 YUM CKJIA/IHILLIUM € pUCYHOK MapKepy, TOOTO UMM O1IbIIE MJI011A HOTro
PUCYHKY, TUM OlibIie mam’sTi TeaedoHy Ta Horo 3apsiay Oyjae BuTpadeHo [7].

[ro 3anexHicTh MOXKHA noka3atu Tak (b.4) [7]:

STo>M, T, T>M P (5.4)

ne S — mioma 00’exkta; Mo — obcar ¢aiiny; t3 — yac 3anucy; Mt — nam’aTh

tenedony; Pr — 3apsng nmpuctporo [7].
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JIOJIATOK B
AHAJII3 BIHAPHOI MATPHII JOCSIZKHOCTI M?



Tabmuus B.1 — Itepanis ananizy 6iHapHOi MaTpuIli KocsbkHOCTI M

245

[ L)V P

Ne piBus | i-# eneMeHT ‘ L(ci) — mocsruyTi BepmnHHA P(ci) — BepmHU-TIONIEpEAHULII
Bu3HauCHHS IEPIIOro PiBHS iepapXii
1 1,5, 14,15,16,18,21 1,8,9,11,12,13,22,24 1
2 2,4,5,7,19,21,22 2,3,8,9,10,17,24 2
3 2,3,4,5,7,19,21,22 3,10,17,18,24 3
4 4,14,15,16,21,22,25 2,3,4,5,10,11,12,17,24 4
5 4,5,19,21,22 1,2,3,5,7,8,9,10,11,13,17 5
6 2,3,4,5,6,19,20,21,22 6,7,10,11,13,17,24 6
7 5,6,7,10,11,18,21,22 2,3,7,8,9, 12,13, 24,25 7
8 1,2,5,7,8,10,14,15,19,20,21,22,25 8,13 8
9 1,2,4,5,7,8,9,10,13,14,15,16,19,21,22,25 9,11 9
10 2,3,4,5,6,10,14,15,19,20,21 7,8,9,10,11,13 10
11 1,4,5,6,9,10,11,13,14,15,16,18,21,22,25 7,11,12,17,23,24 11
12 1,4,11,12,18,19,22 12,17,18 12
a 13 1,5,6,7,8,9,10,13,14,15,16,19,21,22,25 11,13,18,22,24,25 13
14 14,19,20 1,4,8,9,10,11,13,14,24 14
15 15,19,20 1,4,7,8,9,10,11,13,15,24 15
16 16,19,20 1,49,11,13,16,24 16
17 2,3,4,5,6,11,12,17,22 17 17
18 1,2,3,5,11,12,13,18,19,20,21 17,18,23 18
19 19 2,3,5,6, 89,10, 12,13,14,15,16,18,19,20,21 19
20 19,20,21 6,8,10,14,15,16,18,20 20
21 19,21 1,2,3,4,5,6,7,8,9,10,11,13,18,20,21,22,24,25 21
22 1,21,22 2,3,4,5,6,7,8,9,11,12,13, 22,23,24,25 22
23 18,22,23 23,24 23
24 1,2,3,4,6,7,11,12,13,14,15,16,20,21,22,23, 24 24 24
25 7,17,12,13,21,22,25 4,8,9,13,25 25
BuznauenHs Ipyroro piBHs iepapxii

1 1,5, 14,15,16,18,21 1,8,9,11,12,13,22 1
2 2,4,5,7,19,21,22 2,3,8,9,10 2
3 2,3,4,5,7,19,21,22 3,10,18 3
0 4 4,14,15,16,21,22,25 2,3,4,5,10,11,12 4
5 4,5,19,21,22 1,2,3,5,7,8,9,10,11,13 5
6 2,3,4,5,6,19,20,21,22 6,7,10,11,13 6
7 5,6,7,10,18,21,22 2,3,7,8,9,11,12,13,25 7
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P(ci) — BepmuHHA-TIOTIEpETHALL

[ L)Y P

Ne piBHs | i-if eeMeHT ‘ L(ci) — mocsrHyTi BEepIIMHA
BusnauenHs npyroro piBHs iepapxii

8 1,2,5,7,8,10,14,15,19,20,21,22,25 8,13 8
9 1,2,4,5,7,8,9,10,13,14,15,16,19,21,22,25 9,11 9
10 2,3,4,5,6,10,14,15,19,20,21 7,8,9,10,11,13 10
11 1,4,5,6,7,9,10,11,13,14,15,16,18,21,22,25 7,11,12, 23 11
12 1,4,11,12,18,19,22 12,18 12
13 1,5,6,7,8,9,10,13,14,15,16,19,21,22,25 11,13,18,22,24,25 13
14 14,19,20 1,4,8,9,10,11,13,14 14

5 15 15,19,20 1,4,7,8,9,10,11,13,15 15
16 16,19,20 1,49,11,13,16 16
18 2,3,5,11,12,13,18,19,20,21 18,23 18
19 19 2,3,5,6, 89,10, 12,13,14,15,16,18,19 19
20 19,20,21 6,8,10,14,15,16,18,20 20
21 19,21 1,2,3,4,5,6,7,8,9,10,11,13,18,20,21,22,25 21
22 1,21,22 2,3,4,5,6,7,8,9,11,12,13, 22,2325 22
23 18,22,23 23 23
25 7,12,13,21,22,25 4,89,13,25 25

Bu3HaueHHS TPETHOTO PiBHS i€papxil

1 1,5, 14,15,16,18,21 1,8,9,11,12,13,22 1
2 2,4,5,7,19,21,22 2,3,8,9,10 2
3 2,3,4,5,7,19,21,22 3,10,18 3
4 4,14,15,16,21,22,25 2,3,4,5,10,11,12 4
5 4,5,19,21,22 1,2,3,5,7,8,9,10,11,13 5
6 2,3,4,5,6,19,20,21,22 6,7,10,11,13 6
7 5,6,7,10,18,21,22 2,3,7,8,9,11,12,13,25 7
8 1,2,5,7,8,10,14,15,19,20,21,22,25 8,13 8

B 9 1,2,4,5,7,8,9,10,13,14,15,16,19,21,22 25 9,11 9
10 2,3,4,5,6,10,14,15,19,20,21 7,8,9,10,11,13 10
11 1,4,5,6,9,10,11,13,14,15,16,18,21,22,25 7,11,12 11
12 1,4,11,12,18,19,22 12,18 12
13 1,5,6,7,8,9,10,13,14,15,16,19,21,22,25 11,13,18,22,24,25 13
14 14,19,20 1,4,8,9,10,11,13,14 14
15 15,19,20 1,4,7,8,9,10,11,13,15 15
16 16,19,20 1,49,11,13,16 16
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Ne piBHs | i-i emeMeHT ‘ L(ci) — mocsrHyTi BEepIIMHA P(ci) — BepmuHHA-TIOTIEpETHALL ‘ L(c) Y P(c)
BuzHaueHHs TpeThOro piBHs iepapXxii

18 2,3,5,11,12,13,18,19,20,21 18 18

19 19 2,3,5,6, 8,9,10, 12,13,14,15,16,18,19 19

20 19,20,21 6,8,10,14,15,16,18,20 20

B 21 19,21 1,2,3,4,5,6,7,8,9,10,11,13,18,20,21,22,25 21
22 1,21,22 2,3,4,5,6,7,8,9,11,12,13, 22,25 22

25 7,12,13,21,22,25 4,89,13,25 25

BusHaueHHS 4eTBEpPTOrO PiBHA i€papxii

1 1,5, 14,15,16,21 1,8,9,11,12,13,22 1

2 2,4,5,7,19,21,22 2,3,8,9,10 2

3 2,3,4,5,7,19,21,22 3,10 3

4 4,14,15,16,21,22,25 2,3,4,5,10,11,12 4

5 4,5,19,21,22 1,2,3,5,7,8,9,10,11,13 5

6 2,3,4,5,6,19,20,21,22 6,7,10,11,13 6

7 5,6,7,10,21,22 2,3,7,8,9,11,12,13,25 7

8 1,2,5,7,8,10,14,15,19,20,21,22,25 8,13 8

9 1,2,4,5,7,8,9,10,13,14,15,16,19,21,22,25 9,11 9
10 2,3,4,5,6,10,14,15,19,20,21 7,8,9,10,11,13 10

r 11 1,4,5,6,9,10,11,13,14,15,16,21,22,25 7,11,12 11
12 1,4,11,12,18,19,22 12 12
13 1,5,6,7,8,9,10,13,14,15,16,19,21,22,25 11,13,18,22,24,25 13
14 14,19,20 1,4,8,9,10,11,13,14 14
15 15,19,20 1,4,7,8,9,10,11,13,15 15
16 16,19,20 1,49,11,13,16 16
19 19 2,3,5,6,8,9,10,12,13,14,15,16,19 19
20 19,20,21 6,8,10,14,15,16,20 20
21 19,21 1,2,3,4,5,6,7,8,9,10,11,13, 20,21,22,25 21
22 1,21,22 2,3,4,5,6,7,8,9,11,12,13, 22,25 22
25 7,12,13,21,22,25 4,89,13,25 25
BusHaueHHs 11°SITOTO PiBHA i€papXii

1 1,5, 14,15,16,21 1,8,9,11,13,22 1

2 2,4,5,7,19,21,22 2,3,8,9,10 2

A 3 2,3.4,5,7,19,21,22 3,10 3
4 4,14,15,16,21,22,25 2,3,4,5,10,11 4
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Ne piBHs i-# elTeMeHT L(ci) — mocsruyTi BepIIMHA P(ci) — BepuIMHHU-IOTIEPETHHIII L(lf(l)c§)
BusHaueHHs 11°SITOTO PiBHS iepapXii

5 4,5,19,21,22 1,2,3,5,7,8,9,10,11,13 5
6 2,3,4,5,6,19,20,21,22 6,7,10,11,13 6
7 5,6,7,10,21,22 2,3,7,8,9,11,13,25 7
8 1,2,5,7,8,10,14,15,19,20,21,22,25 8,13 8
9 1,2,4,5,7,8,9,10,13,14,15,16,19,21,22,25 9,11 9
10 2,3,4,5,6,10,14,15,19,20,21 7,8,9,10,11,13 10
11 1,4,5,6,9,10,11,13,14,15,16,21,22,25 7,11 11
13 1,5,6,7,8,9,10,13,14,15,16,19,21,22,25 11,13,18,22,24,25 13

A 14 14,19,20 1,4,8,9,10,11,13,14 14
15 15,19,20 1,4,7,8,9,10,11,13,15 15
16 16,19,20 1,4,9,11,13,16 16
19 19 2,3,5,6,89,10,13,14,15,16,19 19
20 19,20,21 6,8,10,14,15,16,20 20
21 19,21 1,2,3,4,5,6,7,8,9,10,11,13, 20,21,22,25 21
22 1,21,22 2,3,4,5,6,7,8,9,11, 13, 22,25 22
25 7,12,13,21,22,25 4,8,9,13,25 25
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JTOJJATOK I'
XAPAKTEPUCTUKHA MATEPIAJIIB TA OBJIAJTHAHHS
JUISI TIPOBEJIEHHS TOCJIKEHHS



Tabmuus I'.1 — Xapakrepuctuku apykapcbkoi Mammau Mimaki CIV30 [54]
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XapaKkTepuCTUKU | INoxazHuku
OCHOBHI XapaKTepUCTUKH
MakcumainbHa IUPUHA Pi3y, MM 1361
IIpoayKTHBHICTE, M%/XB 18
MaxkcumanpHa po3IiIbHA 30aTHICTH, dpi 1440%x1440
MiHiMaJIbHA IMPUHA 33IPYKOBYBAHOTO MaTtepiany, MM 210
MakcumaibHa IpUHA 3aJ[PyKOBYBaHOTO MaTepialy, MM 1361
MakcumanbHUH JiaMeTp pyJIoHY, MM 180
Tun npyky COJIbBEHTHUH
Pozmipu

I'abapuru (ILIXI'xB), MM 2538x739x1424
Bara, xr 145

Ta6mus ['.2 — Xapakrepuctuku npykapcbkoi mamnuau Polly Prestige 474 [55]

XapaKkTepUCTUKU | [Toka3nuku
XapakTepUCTUKH IPYKY

MakcrumalibHa IPOYKTHBHICTb, JINCTIB/TOX 13000

Po3mip npykapcbkoi popmu, MM 575%735

ToBinHa Apykapcbkoi hopMu, MM 0,2-0,3

Po3mip odceTHOro TyMOBOTKAaHWHHOTO TIOJIOTHA, MM 615x740

ToBumHa 0ceTHOTO TYMOBOTKAHWHHOTO TIOJIOTHA, MM 1,95

KinpkicTh IpyKapchbKHUX CEKIiH, IIT 5

XapakTepUCTHKK MaTepialy Al JPyKy

MiniMasibHHH opMaT 3aApyKOBYBAHOTO MaTepially, MM 330%330

Makcumanbauii popmar 3aipyKoByBaHOTO MaTepiaiy, MM 520%740

MaxcumansHuH GopMaT 3aJpyKOBYBaHOI 00JIACTI, MM 509x720

ToBmyHa 3a1pyKOBYBaHOTO MaTepiary, MM 0,04-0,5

Maca 1m? 3apyKOBYBaHOTO Marepiany, r/m> 40-350
1361

MakcumanbHU# JiaMeTp pyJIoHY, MM 180

Tun gpyky COJIbBEHTHUH

Pozmipu
I'abapuru (ILIXI'xB), MM 7120%2240x%1750
Bara, kr 19350

Ta6muns I'.3 — Xapakrepuctuku ctp-mammau Agfa Avalon N16 [56]

XapakTepUCTUKH |

ITokazHukKHn

3arajnbHi XapaKTePHCTHKH

TexHouoris 3oBHiNIHIN OapabaH
Jlazep TepmanbHuii iHppauepBoHuii 1azep, 830 HM
PosgineHa 31aTHICTE, dpi 2400

XapaKTepUCTUKH IPYKAPCHKOI GopMH
MiHiMaJIBHUH pPO3MIp IUIACTHH, MM 550650
MakcumanbHUI pO3Mip IIIACTHH , MM 1165%1470
ToBniuHa MWIACTUH, MM 0,2-0,4

Posmipu

Tabaputn (LIxI'XB), MM 2740x1775%1515
Bara, kr 1640
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Tabmurs I".4 — Xapakrepuctuku 3aapykoByBaHoro marepiary ORACAL® 641 [57]

XapaKkTepuCTUKU | INoxazHuku
3araibHi XapaKTePHUCTHKH

ToBuiuHa, MM 0,075
XapaKTepPUCTUKH ITOBEPXHI MartoBa / riIsHICBa
TepmocritikicTs, °C Bix -40 °C o +80 °C
Anresis, H/Mm 16 H/ 25 mm
MiHiMaJibHa MILHICTb Ha PO3puUB (MOB3JOBXKH:), MIla 19
MinimManpHa MIIIHICTE Ha po3puB (monepeuna), MIla
MiniMalibHEe OZAOBKEHHS MaTepialy iJ yac po3puBy (MOB3IOBKHE), %o 130
MiHiMaJIbHE IOZOBKEHHS MaTepially HiJ yac po3puBy (monepedse), % 150
Temneparypa cxietoBanHs, °C Big +10 °C

Tabmuus I'.5 — Xapakrepuctuku Solex™ premium 510M Frontlit [58]

XapakTepuCTUKH | IToxa3znuku
3aranbHi XapakTepPUCTUKH
ToBiiuHa, MM 0,37
Po3mip Matepiany, MM 2500x50000
XapaKkTepucTHKa IIOBEpXHI MaTepiaity MaToBa
Maca 1m?, r/m? 510

Tabmuus I'.6 — XapakTepucTiky 3apyKoByBaHOTO MaTepiany Art tech [59]

XapaKkTepuCTUKU | INoxazHuku
3arajnbHi XapaKTePHCTHKH
Po3mip matepiany, MM 640900
XapakTepuCTHKa IOBEPXHI MaTepiary MaToBa
Tun nomnirpagivyaoro manepy MIIrMEHTOBAHUH
Maca 1m2, r/m? 150

Tabnuus I'.7 — Xapakrepuctuku yopHuin Mimaki BS3 [60]

XapakTepUCTUKH | IToka3znuku
3aranbHi XapakTepPUCTUKH
Tun yopHuna €KOCOJIbBEHTHI
JlpyKytodi 4acTHHH Epson DX4, DXS5, DX6, DX7

MAIIIMHH, [0 MiAXO0IATE

[punTepH, M0 MOXKHA Mimaki JV33BS, JV34BS, CJV30BS, JV5, JV150, CJV150, JV300, CJV300 ta inmri
BUKOPUCTOBYBATH npuntepu Mutoh, Roland, Epson, 110 qpykytoTh aHaJIOTiYHUMH 4aCTHHAMU

Komnipha kondiryparis CMYK

Tabmurs I'.8 — Xapakrepuctrku odcetHoi papou DONG YANG INK CoMax [61]

Tlokaznuku
XapaKkTepuCcTUKU Kouip
Cyan Magenta Yellow Black
JInnkicts 10-11 9-10 8-9 8,5-9,5
B’s3KicTh 62-63 61-62 64-65 63-64
I'nsauens, % Bix 70 Bix 70 Bix 75 Bix 75
Yac BuCHXaHHS, TOJT 110 6 Toz
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Tabmurs ['.9 — XapakrepucTrku riacTus st pykapebkux ¢popm Agfa Aiyinda 603 [62]

XapaKkTepHUCTHKH

| [Toka3Huku

XapaKTepUCTUKH IIIACTUH

Tun miacTuH MTO3UTHBHI TEPMaJIbHI
Komip Cuniit

MiHIManTBHIA PO3MIp IIACTHHH, MM 289x400
MakcuMalbHAH pO3Mip IUIACTUHH, MM 1500%2100
CrieKTpalibHa 4y TJIHMBICTh, HM 830

Yyrnusicts go [4, m/x/cm 120

Po3ginbHa 31aTHICTS, Ipi 240
TupaxecTilikicTh 6€3 TepMOOOPOOKH/IiCIS TEPMOOOPOOKH 150000/350000
Maca 1M?, r/m? 150

IMposiBHUK THD200 developer
Perenepyrounii po3unx THR200 replenisher
I'ymytouuit po3unH RC795, RC795A, Unifin
s 36epiranas RC73

Jlyist TepMo0oOpoOKH RC510

Tabnuus ['.10 — Xapakrepuctuku cmaprdony Xiaomi Mi 10T [65]

XapaKkTepUCTUKU | IToka3zHuku
Jucrnei
Jiaronans ekpany 6,67"
Po3mip ekpany 2400x1080
YacroTa OHOBJIEHHS €KpaHy, I'It 144
KispKicTh BiITBOPIOBAHHX KOJILOPIB 16000000
[Tam’a1p
O3I1, I'6 6
I13I1, I'6 128
Kamepa
OcHoBHa Kamepa, Mn 64 Mn + 13 Mn + 5 Mn
Hiadparma /1.89 + /2.4 + /2.4
[Ipouecop
Yacrora, [T 1x2.84 T+ 3x2.42 T'T +4x1.80 [T
Kinbkicts sinep, mr 8
Tun npouecopa Qualcomm Snapdragon 865

Ta6mus I'.11 — Xapakrepuctuku criekrpodoromeTpa X-Rite i1Pro 2 [66]

XapaKkTepUCTUKU [TokazHuku
CrieKTpaJIbHUH Jliara3oH, HM 380-730
CriekTpajibHa po3/1iIbHA 3/1aTHICTh, HM 10

Jlxepeno cBiTia

Cranpaptae mxepeno cBitia tuny A i YO-CBJ]

Ta6mus ['.12 — XapaktepucTrku MiKpockoIty Sigeta expert [66]

XapakTepuCTUKU [Tokazuuku
301bIIeHHS 10x-300x
Martpuus 5 MPixel
®dopmar poto JPEG
Posmipu ¢oro, px 2592 x 1944, 2048 x 1536, 1600 x 1200, 1280 x 960 px
®dokycHa BiJICTaHb, MM 10-500
Kanposa uacrora, kaap/c 30
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JTONATOK [T
YMOBUY MPOBEJAEHHS] EKCIEPUMEHTIB



Tabmuus /.1 — 30BHIiIIHI YMOBY IPOBENICHHS €KCIIEPUMEHTY
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Jenn TToronni Yac TTokasuuk
JIOCTI JKCHHS YMOBH JIOCITIPKEHHS OCBITJIEHICTB, JIK | Boutoricts, %
3uMa — ciueHb
8:00 286
Constamuii 10:00 4770
1 eHb 12:00 9812 91
15:00 484
2 3a ICHb 15352
8:00 53
TToxypuii 10:00 384
2 TeHb 12:00 929 94
15:00 146
2 3a JICHb 1512
8:00 63
TToxypuii 10:00 315
3 12:00 897 94
AeHb 15:00 184
Y 3a JIeHb 1459
8:00 208
Consamuii 10:00 4669
4 eHD 12:00 8748 91
15:00 464
Y 3a JIeHb 14089
8:00 96
TToxypuii 10:00 376
5 12:00 840 93
AeHb 15:00 132
Y 3a JICHb 1444
8:00 53
TToxypuii 10:00 385
6 12:00 920 98
AeHb 15:00 124
Y 3a JIeHb 1482
8:00 78
TToxypuii 10:00 320
7 12:00 831 92
AeHb 15:00 181
Y 3a JIeHb 1410
8:00 203
P S— 10:00 3118
8 12:00 9033 91
AeHb 15:00 481
Y 3a JIeHb 12835
8:00 53
ITepeminna 10:00 375
9 XMapHCTD 12:00 895 97
15:00 175
Y 3a JIeHb 1498
8:00 55
ITepeminna 10:00 369
10 XMapHICTb 1288 ?35 97
Y 3a JIeHb 1595
8:00 44
ITepeminna 10:00 338
1 XMapHICTb 1288 ??57 9
Y 3a JIeHb 1364
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Jlenp IToromui Yac TlokaszHuk
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
3uMa — ciueHb
8:00 96
[epeminna 10:00 332
12 XMapHICTh izgg ?38 91
2 3a IeHb 1608
8:00 88
[epeminna 10:00 301
13 XMapHICTh izgg ?;? 97
2 3a IeHb 1398
8:00 80
[epeminna 10:00 323
14 XMapHICTh iigg ?,3;;‘ 95
2 3a IeHb 1510
8:00 41
Tloxwypuii 10:00 309
15 1eHD 12:00 923 91
15:00 153
Y 3a JIcHb 1426
8:00 55
Tloxwypuii 10:00 325
16 1eHD 12:00 909 98
15:00 147
Y 3a JIcHb 1436
8:00 52
TToxypuii 10:00 390
17 1eHb 12:00 953 92
15:00 125
Y 3a JIeHb 1520
8:00 53
TToxypuii 10:00 361
18 1eHD 12:00 824 95
15:00 152
2 3a IeHb 1390
8:00 41
TToxypuii 10:00 318
19 1eHD 12:00 845 94
15:00 168
Y 3a JIcHb 1372
8:00 40
TToxypuii 10:00 333
20 1eHb 12:00 740 97
15:00 124
Y 3a JIcHb 1237
8:00 38
TToxypuii 10:00 392
21 1eHb 12:00 773 90
15:00 101
Y 3a JIcHb 1304
8:00 34
TToxypuii 10:00 341
22 1eHb 12:00 803 98
15:00 126
Y 3a JIcHb 1304




[Tponopxxenns tadmui .1

256

Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
3uma — ciueHb
8:00 35
Tloxwypuii 10:00 376
23 1eHb 12:00 779 98
15:00 145
2 3a JIeHb 1335
8:00 35
Tloxwypuii 10:00 330
24 1eHb 12:00 765 93
15:00 134
2 3a JIeHb 1264
8:00 40
Tloxwypuii 10:00 318
25 1eHb 12:00 809 98
15:00 105
X 3a IcHb 1272
8:00 298
C . 10:00 4127
26 H:;:“H““ 12:00 8686 91
15:00 431
X 3a IcHb 13542
8:00 52
Toxmyphit 10:00 359
27 1eHD 12:00 893 97
15:00 133
X 3a IcHb 1437
8:00 40
[lepeminna 10:00 318
28 XMapHICT 12:00 809 98
15:00 105
X 3a IcHb 1272
8:00 43
Toxmyprit 10:00 329
29 1eHD 12:00 891 98
15:00 193
X 3a IcHb 1456
8:00 42
Toxmyprit 10:00 315
30 1eHD 12:00 988 96
15:00 195
X 3a IcHb 1540
8:00 88
[epeminna 10:00 314
31 XMapHICT 12:00 862 91
15:00 173
2 3a IeHb 1437
3aranpbHa KUIBKICTD OCBITJICHHS 3a MICSILIb B IOXMYPHH J€Hb, JIK 27872
3aranbHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 10410
3arajgpbHa KiJIbKICTh OCBITJICHHS 3a MICSIIb B COHSYHHUI JIEHb, JIK 55818
3aragpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 94100
Becna — 6epeseHb
8:00 82
Toxwypuii 12:00 1060
1 1eHb 15:00 975 77
18:00 16
2 3a JIeHb 2133
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Boutoricts, %
Becna — 6epeseHb
8:00 46
Toxwypuii 12:00 1143
2 1eHb 15:00 1058 79
18:00 13
¥ 3a JIeHb 2260
8:00 42
Toxwypuii 12:00 1148
3 1eHb 15:00 1063 70
18:00 17
¥ 3a JIeHb 2270
8:00 74
Tlepemitma 12:00 1088
4 XMApHICTD 15:00 1003 74
18:00 14
X 3a JICHb 2179
8:00 71
Tlepemitna 12:00 1216
5 XMapHICT 15:00 1131 77
18:00 14
X 3a JICHb 2432
8:00 86
Tlepemitna 12:00 1174
6 XMapHICT 15:00 1089 79
18:00 11
X 3a JICHb 2360
8:00 97
Tlepemirma 12:00 1203
7 XMapHICT 15:00 1118 75
18:00 16
X 3a JICHb 2434
8:00 86
Tlepemira 12:00 1174
8 XMapHICT 15:00 1089 76
18:00 11
X 3a JICHb 2360
8:00 88
Tlepemira 12:00 1020
9 XMapHICT 15:00 935 77
18:00 14
X 3a JICHb 2057
8:00 89
Tlepemirma 12:00 1024
10 XMapHICT 15:00 939 75
18:00 11
X 3a JICHb 2063
8:00 224
P —— 12:00 3341
11 eHD 15:00 9099 63
18:00 490
X 3a JICHb 13154
8:00 90
Tlepemirma 12:00 1357
12 XMapHICT 15:00 1272 68
18:00 11
X 3a JICHb 2730
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Boutoricts, %
Becna — 6epeseHb
8:00 209
. 12:00 4391
13 Consurnii 15:00 9621 76
Aot 18:00 411
2 3a IeHb 14632
8:00 224
S — 12:00 3341
14 15:00 9099 67
Aot 18:00 490
2 3a IeHb 13154
8:00 96
Tlepemitma 12:00 1208
15 XMapHICTh i ?ggg 1 123 78
Y 3a JIcHb 2445
8:00 49
Toxmyphit 12:00 1048
16 15:00 963 89
AeHb 18:00 14
Y 3a JIcHb 2074
8:00 51
Toxmyphit 12:00 1310
17 15:00 1225 88
AeHb 18:00 19
Y 3a JIcHb 2605
8:00 76
Toxmypuit 12:00 1488
18 15:00 1403 85
AeHb 18:00 10
2 3a JIeHb 2977
8:00 69
Tloxwypuii 12:00 1062
19 15:00 977 89
AeHb 18:00 20
Y 3a IeHb 2128
8:00 44
Tloxwypuii 12:00 921
20 15:00 836 90
AeHb 18:00 14
2 3a IeHb 1815
8:00 68
Tloxwypuii 12:00 1381
21 15:00 1296 81
AeHb 18:00 18
2 3a IeHb 2763
8:00 45
Tloxwypuii 12:00 1484
22 15:00 1399 70
Aetb 18:00 18
2 3a IeHb 2946
8:00 69
Tloxwypuii 12:00 1062
23 15:00 977 77
Aetb 18:00 20
Y 3a IeHb 2128




[Tponopxxenus tadmuir 1.1

259

Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Boutoricts, %
Becna — 6epeseHb
8:00 52
Tloxwypuii 12:00 1220
24 1eHb 15:00 1135 65
18:00 12
¥ 3a JIeHb 2419
8:00 53
Tloxwypuii 12:00 1075
25 1eHb 15:00 990 62
18:00 18
¥ 3a JIeHb 2136
8:00 44
Tloxwypuii 12:00 921
26 1eHb 15:00 836 78
18:00 14
X 3a JICHb 1815
8:00 298
. 12:00 3615
27 ge";:‘“m“ 15:00 9786 62
18:00 495
X 3a JICHb 14194
8:00 45
. 12:00 1484
28 g;’;Myp““ 15:00 1399 72
18:00 18
X 3a JICHb 2946
8:00 298
. 12:00 3615
29 ge";:q’m“ 15:00 9786 81
18:00 495
2 3a JICHb 14194
8:00 93
I . 12:00 1401
30 X;g;g‘;(f‘f 15:00 1316 71
18:00 14
2 3a JICHb 2824
8:00 48
. 12:00 1154
31 Ee‘;"bMyp“” 15:00 1069 72
18:00 19
2 3a JcHb 2290
3aranbHa KUIBKICTb OCBITJICHHS 38 MICSILIb B IOXMYPHH J€Hb, JIK 39884
3arayibHa KUIBKICTh OCBITJICHHS 38 MICSILb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 21705
3aragpbHa KiJbKICTh OCBITJICHHS 3a MICSIb B COHSYHHUI I€HbD, JIK 69328
3arajgpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 130917
Jlito — numnens
8:00 463
Toxuypuii 12:00 1533
1 1eHb 15:00 1316 66
19:00 595
2 3a JIcHb 3907
8:00 391
Toxuypuii 12:00 1758
2 eHb 15:00 1511 71
19:00 460
2 3a JIcHb 4120
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JeHpb IToroani Yac TToka3zHuK
JIOCIIJPKEHHS YMOBH JIOCITIPKEHHS OcCBITJIEHICTB, JIK | Bouoricts, %
Jlito — umeHn
8:00 399
Toxuypuii 12:00 1358
3 JIeHb 15:00 1214 63
19:00 410
2 3a JcHb 3381
8:00 797
Cornsamuii 12:00 10250
4 eHb 15:00 10111 36
19:00 3200
2 3a JeHb 24358
8:00 850
Consamuii 12:00 10497
5 JeHb 15:00 10009 35
19:00 3145
2 3a JeHb 24501
8:00 847
Constnuii 12:00 10090
6 eHb 15:00 9125 40
19:00 2899
2 3a JeHb 22961
8:00 897
Corsmuii 12:00 11726
7 eHb 15:00 10082 36
19:00 3331
2 3a JIeHb 26036
8:00 923
Corsmuii 12:00 12756
8 eHD 15:00 12024 37
19:00 3897
2 3a JIeHb 29600
8:00 839
Corsramuii 12:00 11976
9 JeHb 15:00 10974 39
19:00 3162
2 3a JcHb 26951
8:00 810
Cornsamuii 12:00 11389
10 - 15:00 10879 40
19:00 3263
2 3a JeHb 26341
8:00 776
Cornsamuii 12:00 9781
11 eHb 15:00 9567 46
19:00 1025
2 3a JeHb 21144
8:00 863
Constnuii 12:00 10955
12 eHb 15:00 10149 35
19:00 3062
2 3a ICHb 25029
8:00 840
Comstruii 12:00 11065
13 eHb 15:00 10644 36
19:00 3065
2 3a JeHb 25614




[Tponopxxenus tadmuir 1.1
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Jlenp IToromni Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
JliTo — numneHs
8:00 897
S — 12:00 12367
14 eHD 15:00 11198 40
19:00 3698
2 3a JIeHb 28160
8:00 1236
Consammit 12:00 12414
15 CHb 15:00 12247 37
19:00 3212
2 3a JIeHb 29109
8:00 845
Tepemita 12:00 7144
16 . 15:00 7260 50
s 19:00 1220
2 3a JIeHb 16469
8:00 834
Comsmmit 12:00 10916
17 15:00 10425 35
AeHb 19:00 2568
2 3a JIEHb 24743
8:00 521
Tepeminna 12:00 6679
18 . 15:00 6225 42
XMapHIcT® 19:00 1021
2 3a JIEHb 14446
8:00 965
Comsmit 12:00 11109
19 15:00 11039 39
AeHb 19:00 3669
2 3a IeHb 26782
8:00 695
Tlepemitna 12:00 6209
20 . 15:00 6227 58
XMapHICTD 19:00 1229
2 3a JIeHb 14360
8:00 888
S — 12:00 10800
21 eHD 15:00 10651 36
19:00 2100
2 3a JIeHb 24439
8:00 1523
C . 12:00 12843
22 ﬂ:::“““ 15:00 12779 33
19:00 5621
2 3a JIeHb 32766
8:00 1002
Comsmmit 12:00 11428
23 eHb 15:00 11003 40
19:00 3145
2 3a JIEHb 26578
8:00 721
Tepeminna 12:00 6378
24 . 15:00 6264 56
XMapHIcT® 19:00 2224
2 3a JIEHb 15587




[Tponopxxenus tadmuir 1.1
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
JliTo — umeHn
8:00 594
Tlepemitma 12:00 7469
25 XMApHICTD 15:00 7500 55
19:00 3699
> 3a JieHb 19262
8:00 542
Tlepemita 12:00 6618
26 XMADHICTD 15:00 6425 75
19:00 3200
2 3a JeHb 16785
8:00 756
Comsmmit 12:00 9547
27 eHD 15:00 9210 36
19:00 2999
2 3a JIeHb 22512
8:00 405
Toxwyprit 12:00 1862
28 eHb 15:00 1609 80
19:00 529
2 3a JieHb 4405
8:00 1200
Comsmit 12:00 12054
29 eHb 15:00 11456 33
19:00 2105
2 3a JI€Hb 26815
8:00 841
Comsmit 12:00 10198
30 eHD 15:00 9859 45
19:00 3110
2 3a IeHb 24008
8:00 410
Tloxwypuii 12:00 1239
31 1eHb 15:00 1048 85
19:00 467
> 3a JieHb 3164
3aranpbHa KUIBKICTD OCBITJICHHS 3a MICSILIb B IOXMYPHH J€Hb, JIK 18977
3araybHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 521447
3arajgpbHa KiJIbKICTh OCBITJICHHS 3a MICSIIb B COHSYHHUI JIEHb, JIK 96909
3aragpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 637333
OciHb — )KOBTEHb
8:00 296
Comsmit 12:00 4105
1 eHD 15:00 9384 62
19:00 435
X 3a IcHb 14220
8:00 261
Comsmit 12:00 3042
2 eHD 15:00 8554 64
19:00 457
X 3a IcHb 12314
8:00 296
Comsmit 12:00 3567
3 eHD 15:00 8337 65
19:00 470
X 3a IcHb 12670
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Jlenp IToromni Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
OcCiHb — )KOBTEHb
8:00 214
- 12:00 3908
4 eHD 15:00 8344 67
19:00 484
2 3a JIeHb 12950
8:00 296
S — 12:00 3567
5 15:00 8337 61
AeHb 19:00 470
2 3a JcHb 12670
8:00 58
Toxmyprit 12:00 1176
6 eHb 15:00 1091 79
19:00 58
2 3a JIcHb 2383
8:00 227
Corsamuii 12:00 8511
7 eHb 15:00 4296 65
19:00 451
2 3a JIEHb 13485
8:00 45
Tlepemira 12:00 1971
8 XMapHICTh }ggg 1226 76
2 3a JI€Hb 3950
8:00 82
Tlepemirma 12:00 1737
? XMapHICTh }ggg 12?2 72
2 3a IeHb 3512
8:00 300
— 12:00 9350
10 eHb 15:00 4732 60
19:00 418
2 3a JIeHb 14800
8:00 53
Tlepemita 12:00 1932
11 XMApHICT 15:00 1847 70
19:00 44
2 3a JcHb 3876
8:00 98
Tlepemita 12:00 1945
12 XMADHICTD 15:00 1860 79
19:00 47
2 3a JIcHb 3950
8:00 93
Tepeminia 12:00 1770
13 XMapHICTh }ggg 1625 84
: 5
2 3a JIEHb 3606
8:00 84
Tlepemirma 12:00 1719
14 XMADHICTD 15:00 1634 76
19:00 58
2 3a JIEHb 3495
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Jlenp IToromni Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
OcCiHb — )KOBTEHb
8:00 45
Tlepemitma 12:00 1971
15 XMApHICTD 15:00 1886 75
19:00 48
2 3a JIeHb 3950
8:00 78
Tlepemita 12:00 1950
16 XMapHICTh ng 12?5 76
2 3a JcHb 3934
8:00 99
Tepemita 12:00 1721
17 XMapHICTh iggg 1461?6>6 3
2 3a JIcHb 3502
8:00 99
Tepeminia 12:00 1870
18 XMapHICTh } ggg 1125 7
2 3a JIEHb 3798
8:00 296
Corsamuii 12:00 3567
19 eHb 15:00 8337 64
19:00 470
2 3a JI€Hb 12670
8:00 93
Tlepemirma 12:00 1770
20 XMapHICT 15:00 1685 77
19:00 58
2 3a IeHb 3606
8:00 84
Tloxwypuii 12:00 791
21 1eHb 15:00 706 89
19:00 43
2 3a JIeHb 1624
8:00 54
Toxuypuii 12:00 1100
22 1eHb 15:00 1015 80
19:00 52
2 3a JcHb 2221
8:00 58
Toxuypuii 12:00 1125
23 eHb 15:00 1040 86
19:00 42
2 3a JIcHb 2265
8:00 96
Tepeminia 12:00 1607
24 XMapHICTh }ggg 15§2 9
: 5
2 3a JIEHb 3278
8:00 45
TToxypuii 12:00 1303
25 15:00 1218 88
AcHb 19:00 51
2 3a JIEHb 2617




Kinens Tabmumi /1.1

Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
OCcCiHb — )KXOBTECHb
8:00 98
Tloxwypuii 12:00 554
26 1eHb 15:00 469 90
19:00 55
2 3a JICHb 1176
8:00 61
Toxuypuii 12:00 327
27 eHb 15:00 242 88
19:00 60
2 3a JeHb 690
8:00 45
. 12:00 1303
28 Ee‘ﬁ‘bMyp““ 15:00 1218 84
19:00 51
2 3a JIeHb 2617
8:00 43
. 12:00 1110
29 Ee‘;beyp““ 15:00 1025 85
19:00 59
2 3a JieHb 2237
8:00 43
. 12:00 1220
30 E;’;Myp““ 15:00 1135 86
19:00 58
2 3a JI€Hb 2456
8:00 42
. 12:00 1120
31 geoH’;Myp““ 15:00 1035 90
19:00 55
2 3a IeHb 2252
3aranpbHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B IOXMYPHH J€Hb, JIK 22538
3aranbHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 40955
3arajgpbHa KiJIbKICTh OCBITJICHHS 3a MICSIIb B COHSYHHUI JIEHb, JIK 49186
3aragpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 112679




266

Tabmuus JI.2 — 3o0BHINIHI yMOBU MPOBEACHHS MOBTOPHOTO TECTYBaHHS 3a

paHiOHaHBHI/IMI/I ITIOKa3HUKaMH

JleHb IToroaui Yac Tloka3uuk
JIOCITIKEHHS YMOBH JIOCITIKEHHS OCBITIEHICTh, JIK Bouorics, %
3uMa — CiueHb
8:00 92
TToxmypuit 10:00 364
1 JeHD 12:00 971 94
15:00 151
2 3a ICHb 1578
8:00 91
[Toxmypwuii 10:00 322
2 HeHb 12:00 891 94
15:00 146
2 3a ACHb 1450
8:00 74
. 10:00 334
3 E;;Myp““ 12:00 851 08
15:00 163
Y. 3a IeHb 1422
8:00 48
Toxwypurii 10:00 343
4 CHb 12:00 942 08
15:00 110
Y. 3a IeHb 1443
8:00 99
Toxwypurii 10:00 340
5 JleHD 12:00 986 93
15:00 153
2 3a JICHb 1578
8:00 63
. 10:00 301
6 EGOI;MYPHH 12:00 974 98
15:00 191
2 3a JICHb 1529
8:00 95
Toxmyphii 10:00 308
7 - 12:00 992 92
15:00 159
2 3a JICHb 1554
8:00 58
Toxmypuii 10:00 343
8 JleHD 12:00 913 91
15:00 111
2 3a JICHb 1425
8:00 65
Toxmypuii 10:00 309
9 JleHD 12:00 810 97
15:00 113
2 3a JICHb 1297
8:00 84
Toxmypuii 10:00 359
10 1CHb 12:00 833 97
15:00 149
2 3a JICHb 1425
8:00 63
[epeminna 10:00 383
1 XMapHICTh 12:88 949 90
5: 153
2 3a I€Hb 1548




[Tponopxxenus tadmui [1.2
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Jlenp IToromui Yac TlokaszHuk
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
3uMa — ciueHb
8:00 76
[epeminna 10:00 383
12 XMApHICTD 12:00 989 91
15:00 104
2 3a IeHb 1552
8:00 234
Corstruii 10:00 4002
13 eHb 12:00 8740 89
15:00 448
2 3a IeHb 13424
8:00 221
Corstruii 10:00 3597
14 12:00 7703 88
AeHb 15:00 458
Y 3a JIcHb 11979
8:00 231
Consuit 10:00 4551
15 12:00 7748 89
AeHb 15:00 493
Y 3a JIcHb 13023
8:00 53
[epeminna 10:00 314
16 XMapHICT 12:00 1217 90
15:00 182
Y 3a JIcHb 1766
8:00 58
[lepeminna 10:00 327
17 XMapHICT }2:00 11354 85
5:00 03
Y 3a JIeHb 1842
8:00 58
[lepeminna 10:00 305
18 XMapHICTh }igg ?;; 89
2 3a IeHb 1317
8:00 46
[lepeminna 10:00 380
19 XMapHICT }2:00 ?24 89
5:00 97
Y 3a JIcHb 1547
8:00 41
[lepeminna 10:00 321
20 XMapHICT }2:00 110248 88
5:00 8
Y 3a JIcHb 1574
8:00 44
TToxypuii 10:00 244
21 1eHb 12:00 625 95
15:00 119
Y 3a JIcHb 1032
8:00 59
TToxypuii 10:00 261
22 1eHb 12:00 608 97
15:00 83
Y 3a JIcHb 1011
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
3uma — ciueHb
8:00 56
Tloxwypuii 10:00 339
23 1eHb 12:00 928 96
15:00 172
2 3a JIeHb 1495
8:00 53
Tloxwypuii 10:00 346
24 1eHb 12:00 839 95
15:00 161
2 3a JIeHb 1399
8:00 77
Tloxwypuii 10:00 250
25 1eHb 12:00 643 90
15:00 101
% 3a JICHb 1071
8:00 48
Toxmyphit 10:00 208
26 1eHD 12:00 635 91
15:00 87
% 3a JICHb 978
8:00 53
Toxmyphit 10:00 244
27 1eHD 12:00 662 95
15:00 100
% 3a JICHb 1059
8:00 48
[lepeminna 10:00 349
28 XMapHICT 12:00 1330 88
15:00 199
X 3a IcHb 1926
8:00 98
Toxmyprit 10:00 350
29 1eHD 12:00 892 89
15:00 108
X 3a IcHb 1448
8:00 271
Comsmit 10:00 4670
30 eHD 12:00 8099 85
15:00 405
X 3a IcHb 13445
8:00 256
C . 10:00 4790
31 H:;:“H““ 12:00 9109 85
15:00 487
2 3a IeHb 14642
3aranpbHa KUIBKICTD OCBITJICHHS 3a MICSILIb B IOXMYPHH J€Hb, JIK 23123
3aranbHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 13072
3arajgpbHa KiJIbKICTh OCBITJICHHS 3a MICSIIb B COHSYHHUI JIEHb, JIK 66543
3aragpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 102738
Becna — 6epeseHb
8:00 91
Tlepemitma 12:00 1473
1 XMApHICTD 15:00 1388 69
18:00 15
2 3a JIeHb 2967




[Tponopxxenus tadmui [1.2

269

Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
Becna — 6epeseHb
8:00 52
Tlepemitma 12:00 1295
2 XMapHICTh iggg 1?;0 7
¥ 3a JIeHb 2569
8:00 85
[epeminna 12:00 966
3 XMapHICTh iggg 81801 74
¥ 3a JIeHb 1942
8:00 67
Tlepemitma 12:00 1487
4 XMapHICTh iggg 91026 72
X 3a JICHb 2472
8:00 91
S — 12:00 7468
5 eHD 15:00 3015 74
18:00 12
X 3a JICHb 10586
8:00 105
S — 12:00 7557
6 eHD 15:00 3294 64
18:00 23
X 3a JICHb 10979
8:00 62
Corsmuii 12:00 8518
7 eHD 15:00 3807 62
18:00 20
X 3a JICHb 12407
8:00 72
Corsmuii 12:00 8449
8 eHD 15:00 3550 69
18:00 19
X 3a JICHb 12090
8:00 95
Tlepemira 12:00 3494
9 XMapHICT 1 5:00 409 77
8:00 20
X 3a JICHb 4018
8:00 40
Tlepemirma 12:00 3477
10 XMapHICT 1 5:00 1392 74
8:00 17
X 3a JICHb 4926
8:00 48
P —— 12:00 9121
11 eHD 15:00 4025 62
18:00 26
X 3a JICHb 13220
8:00 27
TToxypuii 12:00 687
12 1eHb 15:00 406 81
18:00 12
X 3a JICHb 1132




[Tponopxxenus tadmui [1.2
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Jlenp IToromui Yac TlokaszHuk
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
Becna — 6epeseHb
8:00 91
Toxmyphii 12:00 905
13 1eHb 15:00 768 89
18:00 12
¥ 3a JIeHb 1776
8:00 44
Toxmyphii 12:00 856
14 1eHb 15:00 334 88
18:00 17
¥ 3a JIeHb 1251
8:00 62
Toxmyphii 12:00 807
15 1eHb 15:00 518 75
18:00 20
X 3a JICHb 1407
8:00 32
Tloxwypuii 12:00 550
16 1eHb 15:00 449 68
18:00 19
Y 3a JIeHb 1050
8:00 38
Tloxwypuii 12:00 950
17 1eHb 15:00 692 80
18:00 18
X 3a JICHb 1698
8:00 61
Tloxwypuii 12:00 670
18 1eHb 15:00 499 79
18:00 13
2 3a JICHb 1243
8:00 65
Toxmyphii 12:00 894
19 1eHb 15:00 695 89
18:00 20
¥ 3a JIeHb 1674
8:00 212
Corsturuii 12:00 4425
20 eHb 15:00 9438 90
18:00 413
Y 3a IeHb 14488
8:00 37
Toxmyphii 12:00 621
21 1eHb 15:00 525 81
18:00 26
¥ 3a JIeHb 1209
8:00 27
Toxmyphii 12:00 987
22 1eHb 15:00 706 70
18:00 12
¥ 3a JIeHb 1732
8:00 65
Toxmyphii 12:00 932
23 1eHb 15:00 665 77
18:00 19
¥ 3a JIeHb 1681
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
Becna — 6epeseHb
8:00 35
Tloxwypuii 12:00 556
24 1eHb 15:00 334 65
18:00 17
¥ 3a JIeHb 942
8:00 62
Tloxwypuii 12:00 917
25 1eHb 15:00 518 62
18:00 20
¥ 3a JIeHb 1517
8:00 60
[epeminna 12:00 20
26 XMApHICTD 15:00 1561 78
18:00 25
X 3a JICHb 2196
8:00 38
[epeminna 12:00 230
27 XMapHICT 15:00 1692 62
18:00 18
X 3a JICHb 2698
8:00 65
Tepeminna 12:00 1345
28 XMapHICT 15:00 1212 72
18:00 32
X 3a JICHb 2654
8:00 89
C . 12:00 8825
29 H:;:‘*HHH 15:00 3336 81
18:00 60
2 3a JIeHb 12310
8:00 73
S — 12:00 8571
30 eHb 15:00 3386 71
18:00 87
2 3a JIeHb 12117
8:00 96
Consmmit 12:00 7008
31 eHb 15:00 3258 72
18:00 75
2 3a JeHb 10437
3aranbHa KUIBKICTb OCBITJICHHS 38 MICSILIb B IOXMYPHH J€Hb, JIK 17180
3arayibHa KUIBKICTh OCBITJICHHS 38 MICSILb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 26442
3aragpbHa KiJbKICTh OCBITJICHHS 3a MICSIb B COHSYHHUI I€HbD, JIK 108634
3arajgpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 152256
Jlito — numnens
8:00 406
Comsmmit 12:00 13906
1 eHb 15:00 11098 37
19:00 1469
2 3a JIeHb 26879
8:00 488
Comsmmit 12:00 14444
2 eHb 15:00 11379 32
19:00 1899
2 3a JICHb 28210
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
Jlito — numneHs
8:00 479
Comsmit 12:00 12426
3 - 15:00 10981 38
19:00 2163
2 3a JCHb 26049
8:00 576
Consnuii 12:00 13651
4 - 15:00 10619 35
19:00 1464
2 3a JIEHb 26310
8:00 541
Consnuii 12:00 10389
5 eHD 15:00 9601 30
19:00 1772
2 3a JIeHb 22303
8:00 513
Consnui 12:00 11006
6 CHb 15:00 10316 33
19:00 2268
2 3a JIeHb 24103
8:00 406
Consrui 12:00 13906
7 15:00 11098 32
AeHb 19:00 1469
2 3a JIeHb 26879
8:00 467
Comsmmit 12:00 14425
8 15:00 10112 31
AeHb 19:00 1688
2 3a JIEHb 26692
8:00 644
Comsmit 12:00 13006
9 15:00 10663 35
AeHb 19:00 1188
2 3a JCHb 25501
8:00 484
Consruii 12:00 14614
10 15:00 10463 39
AeHb 19:00 2327
2 3a IeHb 27888
8:00 470
— 12:00 11495
11 15:00 9486 40
AeHb 19:00 2101
2 3a JIeHb 23552
8:00 398
Tepeminna 12:00 6008
12 . 15:00 10935 36
s 19:00 2262
2 3a JIeHb 19603
8:00 581
. 12:00 11651
13 Comrnii 15:00 10935 40
AeHb 19:00 2431
2 3a JIeHb 25598
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Jlenp IToromni Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
JliTo — numneHs
8:00 852
Tepeminna 12:00 12514
14 . 15:00 6550 40
XMapHICTb 19:00 1351
2 3a JIeHb 21267
8:00 679
Consnuii 12:00 10290
15 CHb 15:00 9907 33
19:00 1323
2 3a JIeHb 22199
8:00 265
Tepeminma 12:00 6345
16 XMapHICTh iggg 1%?;2 45
2 3a JIcHb 18954
8:00 406
Comsmmit 12:00 13906
17 15:00 11098 32
AeHb 19:00 1469
2 3a JIEHb 26879
8:00 467
Tepeminna 12:00 10425
18 . 15:00 7112 40
XMapHIcT® 19:00 1688
2 3a JI€Hb 19692
8:00 559
Comsmit 12:00 10518
19 15:00 9158 33
AeHb 19:00 2098
2 3a IeHb 22333
8:00 458
Tepeminna 12:00 8833
20 . 15:00 11558 45
XMapHICTb 19:00 1192
2 3a JIeHb 22041
8:00 539
Consmuii 12:00 9718
21 15:00 8228 33
ACHb 19:00 1960
2 3a JcHb 20445
8:00 555
Consruii 12:00 12738
22 15:00 10216 39
AeHb 19:00 1412
2 3a JIcHb 24921
8:00 292
Toxmyprit 12:00 956
23 15:00 876 60
AcHb 19:00 361
2 3a JIEHb 2485
8:00 570
Tepeminna 12:00 8943
24 . 15:00 9737 42
XMapHIcT® 19:00 1609
2 3a JIEHb 20859
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
JliTo — umeHn
8:00 192
Tloxwypuii 12:00 1956
25 1eHb 15:00 876 65
19:00 161
2 3a JICHb 3185
8:00 644
Tlepemita 12:00 10084
26 XMADHICTD 15:00 9581 31
19:00 1769
2 3a JcHb 22078
8:00 92
. 12:00 656
27 Ee(ﬁ‘bMyp““ 15:00 376 59
19:00 91
2 3a JIcHb 1215
8:00 473
n . 12:00 8059
28 X;;’;I“{‘i‘g‘? 15:00 9692 48
19:00 1573
2 3a ICHb 19797
8:00 523
C . 12:00 10454
29 H:If:‘”‘““ 15:00 9610 35
19:00 1566
2 3a JI€Hb 22153
8:00 126
. 12:00 899
30 E;’;Myp““ 15:00 375 65
19:00 103
2 3a IeHb 1503
8:00 454
Tlepemitna 12:00 8603
31 XMApHICTD 15:00 9407 45
19:00 1316
2 3a JICHb 19780
3aranpbHa KUIBKICTD OCBITJICHHS 3a MICSILIb B IOXMYPHH J€Hb, JIK 8388
3araybHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 184071
3arajgpbHa KiJIbKICTh OCBITJICHHS 3a MICSIIb B COHSYHHUI JIEHb, JIK 448824
3aragpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 641283
OCiHb — )KXOBTEHb
8:00 62
Tlepemitma 12:00 1079
1 XMApHICTD 15:00 994 68
19:00 15
¥ 3a JIeHb 2150
8:00 47
I . 12:00 1408
2 X;g;;‘;z’ia 15:00 1323 69
19:00 18
¥ 3a JIeHb 2796
8:00 93
I . 12:00 1414
3 X;g;g‘;(f‘f 15:00 1329 57
19:00 17
¥ 3a JIeHb 2853
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
OciHb — )KOBTEHb
8:00 50
[Tepeminna 12:00 967
4 XMapHICTh } ggg 81832 61
2 3a JCHb 1912
8:00 175
C . 12:00 3621
5 H:;:““““ 15:00 9985 57
19:00 32
2 3a JICHb 13813
8:00 52
- 12:00 3695
6 eHb 15:00 9005 55
19:00 21
2 3a JIeHb 12773
8:00 19
Toxuypuii 12:00 332
7 eHb 15:00 697 60
19:00 11
2 3a JcHb 1059
8:00 19
Toxwyprit 12:00 339
8 eHb 15:00 778 76
19:00 11
2 3a JIeHb 1147
8:00 165
TToxwypuii 12:00 1045
9 eHb 15:00 312 78
19:00 62
2 3a JICHb 1584
8:00 19
TToxypuii 12:00 302
10 1eHb 15:00 724 72
19:00 12
2 3a JCHb 1057
8:00 12
Tloxwypuii 12:00 367
11 1eHD 15:00 738 85
19:00 13
2 3a IeHb 1130
8:00 18
Tloxwypuii 12:00 330
12 1eHb 15:00 616 88
19:00 17
2 3a JICHb 981
8:00 11
Toxuypuii 12:00 397
13 eHb 15:00 740 76
19:00 20
2 3a JcHb 1168
8:00 15
Toxwyprit 12:00 382
14 eHb 15:00 745 77
19:00 20
2 3a JIcHb 1162
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Jlenp IToromni Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
OcCiHb — )KOBTEHb
8:00 82
Tlepemitma 12:00 1122
15 XMapHICTh ng 13(3)7 54
2 3a JIeHb 2261
8:00 17
Toxuypuii 12:00 373
16 eHb 15:00 794 89
19:00 19
2 3a JcHb 1203
8:00 18
Toxwyprit 12:00 345
17 eHb 15:00 624 87
19:00 14
2 3a JIcHb 1001
8:00 100
Tepeminia 12:00 1230
18 XMapHICTh }ggg I 135 72
2 3a JIEHb 2494
8:00 51
Corsamuii 12:00 3356
19 15:00 8257 66
AcHb 19:00 2
2 3a JI€Hb 11686
8:00 83
[lepeminna 12:00 968
20 XMapHICTh } ggg 8893 60
: 1
2 3a IeHb 1953
8:00 12
Tloxwypuii 12:00 367
21 1eHb 15:00 738 85
19:00 13
2 3a JIeHb 1130
8:00 12
Toxuypuii 12:00 451
22 1eHb 15:00 388 88
19:00 12
2 3a JcHb 863
8:00 87
Tlepemita 12:00 1497
23 XMapHICTh iggg 1?;2 64
2 3a JIcHb 3009
8:00 49
Tepeminia 12:00 1005
24 XMapHICTh } ggg 91230 69
2 3a JIEHb 1987
8:00 45
P —— 12:00 9896
25 eHb 15:00 8698 55
19:00 85
2 3a JIEHb 18724
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Jlenp IToromui Yac TlokaszHuK
JIOCIIPKEHHS YMOBH JIOCITIJPKECHHS OCBITJIEHICTB, JIK | Bouoricts, %
OCcCiHb — )KXOBTECHb
8:00 18
Tloxwypuii 12:00 469
26 1eHb 15:00 374 90
19:00 18
2 3a JICHb 879
8:00 12
Toxuypuii 12:00 475
27 eHb 15:00 226 88
19:00 20
2 3a JeHb 733
8:00 12
. 12:00 251
28 Ee‘ﬁ‘bMyp““ 15:00 169 84
19:00 17
2 3a JIeHb 449
8:00 88
n . 12:00 1366
29 X;;’;I“{‘i‘;‘ia 15:00 1281 75
19:00 20
2 3a JieHb 2755
8:00 79
I . 12:00 1481
30 xﬁapgﬁlff 15:00 1396 66
19:00 19
2 3a JI€Hb 2975
8:00 63
I . 12:00 1426
31 X;ggri‘gia 15:00 1341 70
19:00 18
2 3a IeHb 2848
3aranpbHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B IOXMYPHH J€Hb, JIK 17499
3aranbHa KUIBKICTD OCBITJICHHS 3a MICSIIIb B JICHb 3 IEPEMIHHOI0 XMapHICTIO, JIK 29993
3arajgpbHa KiJIbKICTh OCBITJICHHS 3a MICSIIb B COHSYHHUI JIEHb, JIK 56996
3aragpHa KiJIbKICTh OCBITJICHHS 3a MICSIb, JIK 104488
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y

100-105 cm

120-125 cm

Pucynok /.1 — Cxema Miclisi NpoBeIEHHS! €KCTIEPUMEHTY
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JIOJATOK E
MMPOTPAMHUI KOJ JI/IsI BUBHAYEHHSI iIMOBIPHOCTI MMOSIBU
BIJIMOB B 3AJIEXKHOCTI Bl KOHTPACTY BIIBUTKY MAPKEPY TA
®OHY



Kona na mogi Python a1 BU3HaYeHHs1 HMOBIPHOCTI MOSABM BiAMOB

B 3AJ1€5KHOCTI BiJl KOHTPAacTy BiAOMTKY MapkKepy Ta GpoHy

# IlinkiroueHHs HeOOXiMHUX 010MOTEK AJiT poOOTH
import numpy as np
import matplotlib.pyplot as plt
from scipy import stats
# KinbKicTh eKCIIEpUMEHTIB
num_experiments = 140
# KonTpacTtu KoibopiB
contrast a = a # 3HaUYCHHS KOHTPACTY (HAMBUIIUI KOHTPACT)
contrast b =b # 3HauUECHHS KOHTpPACTy
contrast ¢ = ¢ # 3HaYEHHSI KOHTPACTy
contrast d = d # 3HaYeHHSI KOHTPACTY
# 3pocTtaroui IMOBIPHOCTI BiIMOB ISl KOJILOPY 3 HAHBUIIUM 3HAUYECHHSIM KOHTPACTY
prob_failure a = [# po3paxoBaHi MOKa3HUKH IMOBIPHOCTI MOSIBU BiIMOB]
# MacmtaOyBaHHS HMOBIPHOCTEH [T IHIIMX KOJBOPIB (U151 BpaxyBaHHS BIIMIHHOCTEH)
scaling_factor b = # koedilieHT 301bIICHHS (BUPAXOBYETHCS €BPUCTUUHUM IIISIXOM)
scaling factor ¢ = # koedimieHT 301IbIICHHS (BUPAXOBYETHCS CBPUCTUIHUM IILISIXOM )
scaling_factor d = # koedirieHT 301bIICHHS (BUPAXOBYETHCS €BPUCTHUHUM IIISIXOM)
prob_failure b = [min(p * scaling_factor b, 1) for p in prob_failure a]
prob_failure c¢ = [min(p * scaling factor c, 1) for p in prob_failure a]
prob_failure d = [min(p * scaling_factor d, 1) for p in prob_failure a]
# ['enepaliist BUIIaJKOBHUX JaHUX JJISI KOXKHOTO KOJIBOPY
failures_a = [np.random.binomial(num_experiments, p) for p in prob_failure a]
failures_b = [np.random.binomial(num_experiments, p) for p in prob_failure b]
failures c = [np.random.binomial(num_experiments, p) for p in prob_failure c]
failures_d = [np.random.binomial(num_experiments, p) for p in prob_failure d]
# IloOynoBa croBmuyacToro rpadika
days = np.arange(7, 120, 7) # JIni nocmimxeHHs
x = np.arange(len(days)) # ITo3umii st CTOBITUUKIB
width = 0.2 # [llupuHa cToBIYMKa
fig, ax1 = plt.subplots(figsize=(14, 8))
# [1oOynoBa CTOBITYMKIB JJIs1 KOXKHOTO BapiaHTy KOHTPACTY
bars_a = axl.bar(x - 1.5 * width, failures_a, width, label="KontpacT a')
bars_b = axl.bar(x - 0.5 * width, failures_b, width, label="KonTpact b')
bars ¢ = axl.bar(x + 0.5 * width, failures c, width, label='KonTpacr c')
bars_d = axl.bar(x + 1.5 * width, failures_d, width, label="KonTpact d')
# JlomaBaHHS JIIHIH JJ1 TCHACHIIH
def plot_trend line(data, color, label):
slope, intercept, , , = stats.linregress(x, data)
trend_line = slope * x + intercept
ax1.plot(x, trend_line, color=color, linestyle='--', label=label)
# IloOynoBa NiHil HMOBIPHOCTEH MOSBU BIIMOB JIJIs1 KOSKHOTO BapiaHTy KOHTPACTy
plot_trend line(np.array(failures a), 'black’, 'Tenaenmist (Kontpacr a)')
plot_trend line(np.array(failures_b), 'blue', "Tennenuis (Kontpact b))
plot_trend line(np.array(failures c), 'green', "Ternentis (Korrpact c)')
plot_trend line(np.array(failures_d), 'orange', "Tennenuis (Kontpact d)')
# JlonaBaHHS TOYOK I HMOBIpHOCTEH

280

axl.scatter(x - 1.5 * width, np.array(prob_failure a) * num_experiments, color='black', zorder=5)

axl.scatter(x - 0.5 * width, np.array(prob_failure b) * num_experiments, color="blue', zorder=5)
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axl.scatter(x + 0.5 * width, np.array(prob_failure c¢) * num_experiments, color='green’, zorder=>5)
axl.scatter(x + 1.5 * width, np.array(prob_failure d) * num_experiments, color="orange', zorder=5)
# CTBOpEHHS 10/1aTKOBOI oci Y 117151 KUMOBipHOCTEH

ax2 = ax1.twinx()

ax2.set_ylabel('imoBipHicTH OSIBM BiTMOB')

# HanamryBanss rpadika

axl.set_xlabel('locnimxyBanuii iHTepBaj yacy')

axl.set ylabel('"KinbkicTh BiIMOB y iHTEpBai')

axl.set_title("Tennentii BiqmoB 3a 140 AHIB AJs pi3HUX KOHTPACTIB')

axl.set xticks(x)

axl.set_xticklabels(days, rotation=45)

ax1.grid(axis="y', linestyle='--', alpha=0.7)

#I opu3oHTaNbHA JIiHI HMOBIPHOCTI MOSIBH BiIMOB Ha piBHi 0,25

plt.axhline (y=0.25, color='r', linestyle='--')

plt.tight _layout()

plt.show()

# CTBOpEHHS H0AaTKOBOI OCi Y ISl KUTBKOCTI BiTMOB

ax2 = ax1.twinx()

ax2.set_ylabel('KinpkicTps BiiMOB y iHTEpBaJIi')

ax2.set_ylim(0, 1)

axl.set_ylim(0, num_experiments)

# Tenep 3amiHIOEMO PO3MOALT JAaHUX JJIst o1 Y

ax2.set_ylim(0, num_experiments)

# JlonaBaHHS TOYOK /11 KIMOBIPHOCTEH Ha JIIBY BiCh

axl.scatter(x - 1.5 * width, np.array(prob_failure a), color='black', zorder=5)
axl.scatter(x - 0.5 * width, np.array(prob_failure b), color="blue', zorder=5)
axl.scatter(x + 0.5 * width, np.array(prob_failure c), color='green', zorder=5)
axl.scatter(x + 1.5 * width, np.array(prob_failure d), color='orange', zorder=5)
plt.tight _layout()

plt.show()
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JTOJATOK K
MIICUCTEMM IMITALIITHOT MOJIEJII IIPOLIECY CTBOPEHHS
EJJEMEHTY JJOMOBHEHOI PEAJILHOCTI
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Pucynok JK.1 — Cxema 3B’513KiB MIX ITapamMeTpaMH MepIoi miacucTeMu (CTBOPEHHS 300paskeHHsI-MapKepy) [ 5]
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[leprma mizcucrema — 1ie MiACUCTEMAa CTBOPEHHS 300paKEHHSA-MaAPKEPy. 3B SI3KU MIXK
napamMeTpaMHu III€T MiICUCTEeMH HaBeIeH1 Ha pUCYHKY 4.8. 3aIe)KHOCTI MIXK TTapaMeTpaMu
Ta KIHIIEBUM PE3YJbTaTOM (00CAr AaHUX) NEPEBIPSUIUCT €KCIEPUMEHTAIBHUM LIISIXOM.
By1o ctBopeHo aekinbka BapiaHTiB (8-10) Mmapkepy BiAMOBIIHO 10 PO3POOIECHOTO BapiaHTy
y TiIpo3aui 2.5 Ta OTpUMaHUX pe3yJIbTaTiB eKCIEPUMEHTY, BUCBITICHUX Y po3ai 3. [ami
OyJIO CTBOPEHO y HUX MOCIII0BHI 3MIHHM MMOKa3HUKA BIAMIOBIIHO 10 MEX 3MIHU MapaMeTpy
(muB. Tabm. 4.8). Bynu Bu3HaUeH! TIEBHI MPOMOPIIKAHI 3aJI€KHOCTI MK MapaMeTpaMu Ta
o0CsiroM JaHuX, Ha OCHOBI 4yoro Oymu chopMoBaHi KOe(IIEHTH IS BiANOBIIHUX
napameTpiB Il MOXKIIMBOCTI iX BUKOPUCTAHHSI y MOJIEITIOBaHHi [5].

3araibHa 3aJI€KHICTh MIXK ITapaMeTpaMHu i€l mijicucremu 0ye Hactymnoro (K. 1) [5]:

(X1 % kar) x (X2 x kiz / ki3) x (X13 % kia) % (S11 xkis)) x (t11  kie) % f{t12) * f(S12) * f{t13) = Fi(x) (K.1)

ne Fi(x) — oOcsr daiiny mapkepy, MO;
X1 — MiHIMaJIbHA TOBIIIMHA PAMKU HABKOJIO MapKepy, MKCEIL;
ki1 — xoedimient nepeenenns, 0,075;
X2 —MiHIMaJIbHA IIUPUHA MAPKEPY, MKCEIB;
k12 — oOcsr mam’sITi Ipu MIHIMAJIBHOMY pO3Mipi MapKepy;
k13 — MIHIMaJIBHUI PO3MIP MapKepy;
X13 — KOJIPHUA KOHTPACT MK MapKepOM Ta (POHOM;
k14 — xoediuient nepeseaenns, 0,018;
S11 — BiIXwIICHHS BiJl KBaJAPATHOCTI, %0;
k15 — koedimient nepeseaenns, 0,204;
t11 — po3IUTbHA 3IaTHICTH, dpi;
k16 — koedimient nepeseneHns, 0,006 [5].

ti2 — CTyIiHb CTUCHEHHS 300pakeHHsl, %0;
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Oyukii f(ti2), f(S12), f(ti3) onmUCyrOTHCS HACTYITHUM JIICTEHIHTOM TIporpami [5]:

a) f(t2)

function y = fcn(u)

if (u >= 12)
y = 1;

elseif (u >= 10)&&(u < 12)
y = 0.77;

elseif (u >= 6)&&(u <= 8)
y = 0.73;

elseif (u >= 4)&&(u < 6)
y = 0.66;

else
y = 0.56;

end

end

0) f(S12)

function y = fcn(u)

if u <=0
y = 1;

elseif (u >= 10)&&(u <= 20)
y = 1.15;

elseif (u > 20)&&(u <= 60)
y = 1.25;

else
y = 1.35;

end

end

B) f(t13)

function y = fcn(u)

if u <= 10
y = 0.66;

elseif (u >= 10)&&(u <= 40)
y = 1.15;

elseif (u > 40)&&(u <= 50)
y = 1.40;

elseif (u > 50)&&(u <= 80)
y = 2.65;

else
y = 3.35;

end

end



286

T;_T

102471024
* @

B
r

o X X X X X

Yy

fen —p F i
ot

GEO—»e ;ﬁ v =D— >

23

!

Baat

:

10242

@—\—’—p

P

D—‘ ’
-
t27 (]
B8 MG

&

Pucynok XK.2 — Cxema 3B’3KIB MK ITapaMeTpaMu APYroi MiACUCTEMHU (CTBOPEHHS KOHTEHTY €JIEMEHTY JOIIOBHEHOI peaIbHOCTI) [5
y
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Jpyra nicucrema — e miJicucTeMa CTBOPEHHS! KOHTEHTY JUIsl HATIOBHEHHS €JIEMEHTY
JIOTIOBHEHO1 peaiibHOCTI. HalOipimii BIUTMB Ha 3araibHUN o0csar (daiiny mae came 1is
mijcucTeMa, 60 BKIIIOYAa€ 3HAYHO OUIBIIIE TapaMeTpiB, SIKI MalOTh CyTTEBUI BIUIMB Ha LIEH
BUX1IHUM mapaMeTp. BoHa ckiamaeTbes 3 AEKUIBKOX YaCTUH — CTBOPEHHS TEKCTOBOTO
HATIOBHEHHS, CTBOPEHHS  UIIOCTpAlllfHOTO  Marepialy, CTBOPEHHS aynaio- Ta
Bl€OMAaTEpialy. 3araJbHy 3aJIeKHICTh MDK IapaMeTpamMH L€l MIJACUCTEMH MOYKHA

NPECTaBUTH HacTyImHUM yuHOM (OK.2) [5]:

((X21/ (ka1) + (X22 x f(ta1) % f(t22) % f(t24) X t23 / (ko2 X ka1) +
+ (X3 X f(ta1) X tas X t27 X ko3 X kog) + (Xoa X t25 X ko)) x X320 = Fa(x) (K.2)

ne Fa(x) — cepenniit oocar daiimy MyabTUMEIIHHOTO TpoayKTy, MO;
X21 — cepeiHsl KUIbKICTh 3HAKIB TEKCTY HA OJIHOMY €KpaHi;

ko1 — koeditieHT IepeBeicHHs 3 6alTiB B MO, 1048576;

X22 — KUTBKICTb 300paKeHb Ha OJTHOMY €KpaHi;

t21 — llarOHaIb €KpaHy MPUCTPOLO;

t22 — KUTBKICTD KOJILOPIB 300pasKEHHS;

t23 — pO3ALIbHA 3aTHICT 300paXkeHHs, dpi;

t24 — CTYIIIHB CTUCHEHHSI 300payKEHHS;

ko> — koediwieHT nepeBeneHHs 3 OITIB B 0aiiTH, 8 OIT;

X23 — cepeiHsl TPUBAJIICTD BIJIEO, C;

t2s — MIHIMAIILHUM OITpelT Bineo, MOIT/c;

t27 — 4acToTa Ka/piB Bi/I€0, KaApiB/C;

ko3 — MiHIMaIbHA YacTOTa KaJIpiB, 24 Kaapw/c;

ko4 — xoeditieHT iepeBeicHHs 3 OaiiTiB B Moaiitu, 0,000000015;
X24 — cepeIHsI TPUBATIICTH ayJIio, C;

t2s — OITpeiT aymio, KOIT/C;

X32 — MiHIMaJIbHA KUTBKICTh 3aIJIAHOBAHUX €KpaHiB 10JIaTKy [5].

Oyukuii f(t21), f(t22), f(t24) onMUCyOTHCS HACTYTTHUM JIICTEHIHIOM Mporpamu [S]:

a) f(t1)
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function y = fcn(u)

if u == 6.607

y = 480000;
elseif u == 6.1

y = 165000;
else

y = 256000;
end
end
0) f(t22)
function y = fcn(u)
if u ==

y = 8;
elseif u == 2

y = 16;
elseif u == 3

y = 24;
else

y = 32;
end
end
B) f(t24)
function y = fcn(u)
if u == 12

y = 1;
elseif u ==

y = 0.75;
else

y = 0.89;
end

end
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Pucynok b.3 — Cxema 3B’3KIB MK ITapaMeTpaMiu TPETHOI MIICUCTEMHU (CTBOPEHHS KOAY EJIEMEHTY JOMOBHEHOI peabHOCTI) [ 5
y
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Tpers mincucTtema CTBOpPEHHsI KOAY MapKepy Mailke HE CTBOPIOE CYTTEBOTO
BHECKY y 30UIbIIIEHHS 00csry (ailly eleMeHTY JIOMOBHEHOI PealbHOCTi, OCKIJIbKH
ABIIIE COOOI0 TMPOILIEC CTBOPEHHS MPOTPAMHOrO KOAY MapKepy, MO€IHYIOUH
pe3yJbTaTh poOOOTH IHIIMX ABOX IMJCHCTEM, a, OTXe, He 3alimMae OaraTo mam’sTi
OPUCTPOIO BIATBOPEHHsS. TOMy BIUIMB 1I1€i MiJICUCTEMH MOXHA (PaKTUYHO HE
BpPaxOBYBATH IPHU IMITaLlIHHOMY MOJIETOBaHHI [5].

3arajibHa 3aJCXKHICTh MK MapamMeTpaMyd y I MIJACHCTeM1 Ma€ HaCTYITHHM

Burysig (4.3) [5]:

(X31 % k31 x k32) % (X32 % f{t31)) x k33 =F3(x) (4.3)

ne F3(x) — obcsar daitny xomy, MO;
X31 — cepeqHs KUIbKICTh PSJIKIB KOY;
k31 — MiHIMaJIbHA KUTBKICTD PSIJIKIB KOY;
k3> — 06car nmam’sti (haiiiry Koty Ipy MiHIMaJIbHIN KUTBKOCTI psijIKiB Koy, KO;
X32 — MiHIMaJIbHA KUTBKICTh 3aIJTAHOBAHUX €KPaHiB JOJIATKY;
t31 — CTYIIIHB IHTEPAKTUBHOCTI IOJIATKY, %0;

k33 — koeiuient nepesenenns 3 Ko 8 M6, 1024 [5].

Oyukiris f(t31) onUCyeTbCss HACTYITHUM JIICTEHIHTOM ITporpamu [5]:

a) f(ts1)

function y = fcn(u)
if (u >= 10)&&(u < 30)

y = 1;

elseif (u >= 30)&&(u < 50)
y = 1.36;

elseif (u >= 50)&&(u <= 80)
y = 1.47;

else
y = 1.52;

end

end



291

JOJATOK K
PO3PAXYHKHU PETPECIFTHOT O AHAJI3Y
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Ne Kopoeasi 2H3adeHAR PaxTopie JobyTen darTopie JHauennd [B npH BIOCYTHOCTI 2aXHCHOTO SIeMeHTY
mocmny | Xp X X X xlx? xlx3 x2x3 Til T2 T3 . Sl - Groxp b
1 1 -1 1 -1 1 1 | 00714 0.0571 0,1071 0,0783( 0.0013| 0,02296] 030684 0,2043
2 1 1 1 -1 1 -1 | 0.1071 00714 0,1429 0,1071( 0,0026 0.0854
3 1 -1 1 -1 1 1 -1 0.1420 0,0857 0,1736 0,1337( 0,0044 0,1307
4 1 1 1 -1 1 -1 -1 017386 0.1071 0,2143 0,1667( 0,0060 0,2491
3 1 -1 1 1 1 -1 -1 0.2143 0,13537 0,2371 0,2024( 0,0076 0,1122
6 1 1 1 1 1 1 -1 0.23 0,1429 0.3214 0,2381( 00161 0,2676
7 1 -1 1 1 1 -1 1 02837 01736 03429 02691 00139 -0,0515
8 1 1 1 1 1 1 1 03214 | 02143 | 04286 03214 0.0230 0.4313
X 0,07483
502 00187 Shi2 000078 Shi 0,02792
Ker Keimepa
b 0,1899( 6,8008 -0,0785| -0,0785| -0,0785| 0.,0785 0.,0785] 0,0785 004657 0,17768 0,1333 7,12208
bl 0,0685[ 24518 0,1071 -0,1071| -0,1071] -0,1071| -0,1071| 0,1071 000047
b2 0,0333[ 11,1943 -0,1357  0,1357| -0,1357| -0,1357| 0,8357| -0,1337 000003
b3 00554 11,9820 04667 01667 -0,1667| 0,1667 -0,1667 -0.1667 000680
bl2 0,0818[ 29314 -0.2024| -0.2024] 0,1024] 0.2024| -0.2024] -0,2024 0.00813
bl3 0,0011( 32618 0,2381 -0.2381| 0,2381| -0.2381 0,2381| -0,2381 000087
b23 0,0042( 0,1491 -0.2601( 02691 02691 -02601| -0,2691| 0,2691 0,10276
04214 03214 03214] 03214 03214 03214 0.01206

Pucynok K.1 — /letanbHl po3paxyHKH CTaTUCTUYHUX JaHUX JJI1 MPOBENCHHS PErpeciiHOro aHayli3y MpHU eKCIUTyTalli Ipo yKIli

0e3 BUKOPUCTAHHS 3aXMCHOTO eneMeHTy (mpukiaza 3 Microsoft Excel)
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Ne Kopogaki sHaueHHA QaKTopis OobyThr dakTopie 3HEYEHHA |E NpW HEABHOCT] 38XMCHOMD ENEMEHTY
goCmmy X 1 a2 #3 xlx2 xlx3 x2x%3 Tl T2 T3 I gl 5% Groxp ¥
1 1 -1 -1 -1 1 1 1 00,3567 0,6452 09116 0,6378 0,1540| 0,15401| 0,36146 1,0568
2 1 1 -1 -1 -1 -1 1 0,2619 0,381 0,6660 04363 0,0862 0,1513
3 1 -1 1 -1 -1 1 -1 00,2738 0,3369 03,2596 0,3068 0,0097 0,4632
4 1 1 1 -1 1 -1 -1 0,3274 | 0,3869 03,5025 0,4056 00,0159 0,1659
3 1 -1 -1 1 -1 -1 0,3333 04226 0,1791 03117 0,0304 04763
6 1 1 -1 1 -1 1 -1 00,3452 0,4345 0,3730 03842 0,0042 00,1528
7 1 -1 1 1 -1 -1 1 00,3512 04643 03,5398 0,4518 00,0130 0,4617
8 1 1 1 1 1 1 1 0,8333 04762 0,9116 07404 00,1077 0, 7464
i 0,42608
50 0,1065 Shi2 000444 Shi 0,06662
KT Hiiwepa
a1 0,4593 6,8944 -0,6378| -0,6378| -0,6378 0,9378 0,6378 0,6378 0,17553 041944 04194 3,93763
bl -0,1552 2,3295 0,4363| -0,4363| -0,4363| -0,4363| -04363 04363 0,08120
b2 0,0168 0,2523 -0,9068 03068 -0,3068| -0,3068 1,0068| -0,3068 0,02447
b3 00,0002 0,0029 0,7056 0,4056| -0,4056 0,7056| -0,4056| -0,4056 0,05744
b1z 0,1520| 2,2823 -0,8117| -0,3117 02117 03117 -0,3117| -0,3117 002711
b13 00,1455 2,1837 00842 -0,3842 03842 -03842 03842 -0,3842 0,05356
h23 0,1447 21726 -0,9518 00,4518 04518 -0,4518| -0,4518 0,7518 0,00010
08404 07404 0, 7404 08404 07404 0, 7404 0,00004

Pucynoxk K.2 — J/letanbHi po3paxyHKH CTaTUCTUYHUX JAaHUX JJIS MIPOBEACHHS PErpeciiHOro aHaiily MpH eKCIUTyTalli IpoyKIii

MIpY BUKOPHUCTAHHI 3aXUCHOTO ejeMeHTy (mpukia 3 Microsoft Excel)
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Ne Kopgopam sHauesna daxTopie DobyThK dakTopis 3HaueHHA |6 ana Binbopay
mocmmy | X X X Xs x1x2 xlx3 1253 i1 Y2 Y13 T s |82 Groxp ¥
1 1 -1 -1 -1 1 1 1 0,2560 03214 05226 0,3667 0,0386| 006501 0,14453 08742
2 1 1 -1 -1 -1 -1 1 02441 0,3512 05714 0,3889 0,0557 00429
3 1 -1 1 -1 -1 1 -1 0,2560 0,3512 00,6048 0,4040 0,0650 0,6369
4 1 1 1 -1 1 -1 -1 0,2857 00,3310 0,5965 0,4210 0,0507 0,1475
3 1 -1 -1 1 -1 -1 0,2857 00,3929 0,6333 0,4373 00634 0,5059
6 1 1 -1 1 -1 1 -1 0,3036 0,4107 0,6548 0,4563 0,0648 0,2734
7 1 -1 1 1 -1 -1 1 03214 0,4107 00,6438 0,4603 0,0573 0,4013
3 1 1 1 1 1 1 1 0,3155 04464 06429 0,4683 0,0543 05157
z 044982
S0 0,1125 5hiz 0,00469 Shi 0,06845
HeT Hbiwepa
b 04253 6,2138 -0,3667| -0,3667| -0,3667 0,6667 0,3667 0,3667 025756 054846 0,5485 4 8772
b1 -0,1792 2,6181 0,3889| -0,3889| -0,3889| -0,3889( -0,3889 00,3885 0,11972
b2 0,1505 2,1993 -1,0040 0,9040| -0,4040| -0,4040 09740 -04040 005424
b3 0,1552 2,2674 07210 04210 -04210 0,7210| -0,4210| -04210 0,07485
b12 00,0855 1,2486 -0,9373) -0,4373 0,8373 04373 -0,4373) -04373 0,00470
b13 0,1510 2,2054 0,1563| -0,4563 0,6563| -0,4563 0,7563| -0,4563 0,03165
h23 00332 0,4848 -0,9603 07603 08603 -0,4603| -0,4803 07603 0,00348
05683 0,7683 0,4683 05683 0,8183 0,4683 0,00226

Pucynok K.3 — JleranbHl po3paxyHKH CTaTUCTUYHUX JaHUX JJIA MPOBEACHHS PErpeciiHOro aHamilzy ajisg 01100paiB (mpukian 3

Microsoft Excel)
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JOJATOK JI
MMPOTPAMHHWI KO/ JIUISI IPOBEJEHHS BATATOKPUTEPIAJILHOT'O
MOJEJJIOBAHHSI IPOLIECY MOSIBU BIAMOB ITIJ JIC€IO PI3HOT'O
CTYNEHSI OCBITJIEHOCTI



IIporpamuuii Kox AJ1s1 NPOBEeHHA 0AraTOKPUTEPIAJIBLHOI0 MOJACJIIOBAHHSA

npouecy NnosiB4 BiJIMOB i/l Ii€10 PI3HOTO CTyNEeHsI OCBITJIEHOCTI

import numpy as np

import matplotlib.pyplot as plt

from mpl_toolkits.mplot3d import Axes3D

# HNani

contrast_levels = np.array([a, b, ¢, d, e, f...nj]) # Crymiap KoHTpacTy

detail levels = np.array([1, 2, 3]) # 1 - [loxmypwuii aeHs, 2 - [TomipHa XMapHicTh, 3 - COHIYHHIA ACHB

# Pozmontir 3Ha4eHb HMOBIPHOCTI 32 yMOBaMH OCBITIICHHS
probability ranges = {
a: [# VIMOBipHicTb TIOSBH BiMOBH],
b: [# HmoBipHicTh mosiBM BimMoBH],
c: [# VIMOBipHicTh TIOSBH BiIMOBH],
d: [# MmoBipHicTh nosiBu BinqMoBH],
e: [# ﬁMOBipHiCTL MOSIBU BITMOBH |,
f: [# MmoBipricTs mosiBu BiaMoBu],}
# I'enepania X, Y, Z anst nodynosu 3D-rpadika
X, Y, Z=[], (1,11
for contrast in contrast levels:
for i, detail in enumerate(detail levels):
X.append(detail) # PiBenp meramizamii (OCBITIICHHS)
Y .append(contrast) # CTymiHb KOHTpacTy
Z.append(probability ranges[contrast][i]) # BiamoinHe 3HaueHHs IMOBIpHOCTI
# IleperBopenns y NumPy macuBu
X = np.array(X)
Y =np.array(Y)
Z =np.array(Z)
# IToOynoBa rpadika
fig = plt.figure(figsize=(10, 7))
ax = fig.add_subplot(111, projection="3d")
# [1oOynoBa MoBepxHi 4epe3 TPUKYTHY IHTEPIIOJISIIIO
ax.plot_trisurf(X, Y, Z, cmap='"viridis', edgecolor="k', alpha=0.8)
# JlomaBanns piBHOMipHUX 3D-30H Ha oci X
for 1, color in zip([1, 2, 3], ['blue’, 'gray’, 'yellow']):
y_min, y_max = min(contrast_levels), max(contrast levels)
z_min, z max = min(Z), max(Z)
ax.bar3d(i- 0.5,y min, z min, 1,y max -y min, z max - z min, color=color, alpha=0.1)
# JlonaBanHs 1omyHK Ha piBHiI Z = 0.25, sika nokpuBae Bech rpadik
X plane, Y _plane = np.meshgrid(detail levels, contrast levels)
Z plane = np.full like(X plane, 0.25)
ax.plot_surface(X plane, Y_plane, Z plane, color="red', alpha=0.6, edgecolor="k', linewidth=1)
# [linmucu oceit
ax.set_ylabel("Ctyninp xoHTpacty")
ax.set_zlabel("VimoBipuicTs BinmMoBu")
# 3aMiHIOEMO 3HAYCHHS HA ITiJIHCaHi 30HU
ax.set_xticks([1, 2, 3])
ax.set_xticklabels(["[Toxmypwuii nens", "IlomipHa xmapHicTs", "CoHssqHHN 1eHB"])
ax.set_yticks(contrast_levels)
# Jlereuma
#legend patches = [plt.Line2D([0], [0], color="blue', Iw=4, alpha=0.5, label="Tloxmypwuii neHb'),
# plt.Line2D([0], [0], color='gray', Iw=4, alpha=0.5, label="TIomipHa xmapHicTs'),
# plt.Line2D([0], [0], color="yellow', Iw=4, alpha=0.5, label='"Constunuii neup'),
# plt.Line2D(J0], [0], color="red', lw=4, alpha=0.6, label="TLnouruna Z=0.25")]
#ax.legend(handles=legend patches, loc="upper right')
# Haxwut rpacdika Juist Kpamoro orisity
ax.view_init(elev=40, azim=240)
# BimoOpaskeHHs
plt.show()
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JOJATOK M
AKTH BITPOBAYKEHHS PE3YJILTATIB HAYKOBOI POBOTH



AKT BITPOBAI’KEHHS
pPEKOMEH Al 3 YAOCKOHAJIEHHS TEXHOJIOTTYHOTO MPOLIECY PENpPOAYKYBaHHS

JAPYKOBAHOI IPOAYKIII] BYJIMYHOI PEKJIAMH 3 €JIEMEHTaMH JOIIOBHEHOI peaIbHOCTI

Akt cknazaeHno npo te, mo y TOB "CAJIFOTIC ITPIHT" Oynu BrpoBamxeHi
HAyKOBlI pO3pOOKH, OTpUMaHI 3a pe3yJbTaTaMH BHPOOHHYMUX BHUIPOOYBaHB
TEXHOJIOTIYHOTO TPOLECY PENnpoayKyBaHHS JPYKOBAHOI MPOIYKIIi BYJIUYHOI
pexkiiaMyu 3 €JEeMEHTaMu JOMNOBHEHOI peajbHOCTI, 3[1HCHIOBAHOTO METOIOM
IJIOCKOTO 0(hCETHOTO APYKY 31 3BOJIOKEHHSIM JIPYKAPCHKUX (HOPM.

VY mepion 3 xxo0BTHA 1o auctonan 2024 poky y BupoOHMumx ymoBax TOB
"CAJIIOTIC ITPIHT" 6yno BopoBap)KeHO TEXHOJIOTT4HI peKOMEeHaIlii, po3po0JieHi
cTapiuM BUKIanadeMm kadenpu penporpadii HaBuanbHO-HAYKOBOTO BUAABHUYO-
nosirpagiysoro iHctutyty KIII iM. Irops Cikopcekoro bapanosoro [I. 1.
Pekomenpamii  cTocyBaiivcs ~ YJOCKOHAJEHHS  TEXHOJIOTIYHOTO  MPOIECy
penpoyKyBaHHA JPYKOBaHOI  MPOMAYKII BYJWYHOI pEKJIIaMH 3 €JIEMEHTaMHU
JIOTIOBHEHOI PEajbHOCTI JUIsl 3a0€3Me4YeHHs] CTaOUIbHOCTI BIATBOPEHHS MapKepiB
JIOTIOBHEHOI PEaJIbHOCT1 BIJAMOBIJIHO JO YMOB 1 TEpMIHY eKCIUTyaTarlii Takoi
MPOAYKIIIi.

[linroTroBKa Ta peamnizaifiss BUPOOHWYMX TMPOLIECIB 3AlMCHIOBaTaca 3a
CTaHAAPTHOIO MPOLIEAYyPOI0. TEXHOIOT1UHI PEKUMH TOAPYKAPCHKUX 1 IPYKAPCHKUX
IOPOLECIB  BIANMOBIAAIM YHOPMOBaHMM BHuMoraM. Jloapykapcbka MiArOTOBKA
BUKOHYyBajacsi y nporpamaunx nakerax Adobe Photoshop 2021, Illustrator 2021 Ta
Acrobat 2021. BupoOHMIITBO JApPYKOBaHOI BYJHMYHOI pEKJIaMH 3 €JIEeMEHTaMU
JIOTIOBHEHOI ~ peanbHOCTI  3iHCHIOBaocss Ha odceTHid  4doTHpudapOOBiii
npykapcekii MammHi Polly-474 31 3BOJOXKEHHSIM JpyKapchbkux (opMm mpu
HIBUAKOCTI ApyKyBaHHs 10 THC. apK./Tox.

[ig yac moApyKapChKUX Ta APYKAPCHKUX MPOILIECIB 3/11MCHIOBABCS MOCTIHHUN
KOHTPOJIb SIK 32 TEXHIYHUMU XapaKTEPUCTUKAMU €JIEMEHTIB JOMOBHEHOT PeaIbHOCTI
Ha KOKHOMY €Tari BUPOOHMIITBA, TaK 1 BIAMOBIAHO JO 3aTBEP/KEHHUX 3aCO0IB 1

METO/11B KOHTPO: 0 BupoOHnuux mnporeciB Ha TOB "CAJIFOTIC ITPIHT".



Hopwmanizariis BIATBOPEHHS €JIEMEHTIB JIOTIOBHEHO] peasIbHOCTI
3MiHCHIOBAJIACS HA OCHOBI PO3pOGIEHOr0 cTapuM BHKIafadeM bapanosoro JI. .
QJIrOPUTMY TEXHOJIOTIYHOTO IIPOLECY CTBOPEHHS APYKOBaHOI MHPOAYKILIl 3
eJIeMEHTaMH [ONIOBHEHOI peanbHOCTI NMpH PI3HUX yMOBaX I BUKOPHUCTaHHS Ta
Bi/JIMOBIAHMX PEKOMEHAALIN ISl Pi3HUX TPy MPOYKIIii ByJIMYHOI peKJIaMH.

IIpoBeneni BUPoOyBaHH: i ATBEPIMUTH e(heKTHBHICTD BIIPOBAKEHNX PEKOMEH ALH
I[O/I0 YJOCKOHAJICHHs TEXHOJIONYHOIO MPOLIECY PErpOAYKyBaHHS JPyKOBAHOI MPOMYKLIi
BYJIMYHOI PEKJIaMM 3 €JIEMEHTAaMU JIOTIOBHEHOI PEealbHOCTi. 30KpeMa, Oyyio JOCATHYTO
crabinmizanii BiITBOPEHHs MapKepiB JOINOBHEHOI PeanbHOCTI BiAMOBIIHO 10 YMOB Ta
TepMiHy eKCIUTyaTaLlii TaKoi IPOIyKIlii B yMOBaX peabHOro BUPOOHHIITBA.

OrpuMaHi pe3ynbTaTH JO3BOJHJIM BCTAHOBHTH  B3A€EMO3B'S30K  MiX
KOHCTPYKTHBHO-TEXHOJIOTIYHUMH MapaMeTpaMy MapKepiB, yMOBaMH €KCILIyaTaii
MPOAYKLii 3 JONOBHEHOK pEAbHICTIO Ta TMOKa3HUKAaMH SKOCTI IPOLECY
BIITBOPEHHS €JIEMEHTIB IOMIOBHEHOI PEabHOCTI.

Po3pobneni pexomeHpauii Imono mojirpadidyHOro BHKOHAHHS MapKepiB
JIOTIOBHEHOI PeaJIbHOCTI 3 ypaXyBaHHSAM yMOB eKCIUTyaTallii ApyKOBaHOI MPOIYKIil
JO3BOJIAIOTH CKOPOTHTHM 4Yac Ha IX TeCTyBaHHS Ta 3abe3meuyuTH CTabilbHICTh

BIATBOPEHHSI KOHTEHTHOI CKJIaZ0BOl.

Jupexrop HHBITI
\ [Terpo KHNPYOK

B. 9. 3aBinyBaua kadenpu pernporpadii
nexcanap [TAJTFOX

HaykoBuii kepiBHUK

acmis CKUBA

Crapimuit Bukiagay

W Japuna BAPAHOBA
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