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Several studies discussed the predictive modeling of deep learn-
ing in different applications such as classifying tissue features from
microstructural data, Crude Oil Prices, mechanical constitutive
behavior of materials, microbiome data, and mineral prospectively.
Commercial navigation includes a wealth of trip-related data,
including distance, expected journey time, and tolls that may be
encountered along the way. Using a classification algorithm, it is pos-
sible to extract drop-off and pickup locations from taxi trip data and
estimate if the tour would incur tolls. In this work, let’s use the clas-
sification learner to create classification models, compare their per-
formance, and export the findings for additional study. The workflow
for the classification learner is the same as for the regression learner.
The purpose is to make predictions based on fresh data in order to see
how well the model performs with new data. To train the model, it’s
critical to separate the data set. The combined training and valida-
tion data is next pre-processed, which involves tasks such as cleaning
and developing new features skills. Once the data has been prepared,
it’s time to begin the supervised machine learning process and test
anumber of ways to identify the best model, such as the type of model
that should be used, the important features, and the best parameters
of the model to find the best fit for the considered data. The results
of analyzing different predictive multiclass classification models with
taxi trip tolls show that it is possible to use a machine learning-based
model when we like to avoid road tolls depending on historical data
on taxi trip tolls. The outcome of this study can help to expect road
tolls from the drop-off and pickup locations of a taxi data.

Keywords: Machine learning, deep learning, multi-scale classifi-
cations, Taxi trips tolls, Prediction.
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This paper considers the processes of cost management and the
duration of road maintenance projects. A conceptual model is pro-
posed to describe the relationship between time, cost, and quality of
projects, which is based on the theory of the <silver triangle». Based on
the results of studying the influence of factors, a model has been built
for determining the cost and duration of road maintenance projects.
Multiple optimization approaches to the components of the «silver
triangle» of projects were used. The model constructed at the stage
of initiating projects for the maintenance of roads, in contrast to the
previous ones, is based on the pre-project level of quality indicators.

Owing to the introduction of additional parameters and coeffi-
cients, the proposed model of cost management, quality, and duration
of road projects was calibrated. The model graph was constructed
and optimization was carried out on the example of a long-term road
operation project. The algorithm of application of cost and duration
management model of highway projects under conditions of uncer-
tainty has been developed, which was checked for adequacy at an
estimated error of about 3 %. This makes it possible to assert the
effectiveness of the devised model for solving tasks related to project
management for maintenance.

The model was used to perform calculations based on a real
example of the project, which showed that the optimization of the
parameters of long-term contracts for the maintenance of highways
produces a multiplier effect. This is expressed by reducing the admi-
nistrative costs of the customer, reducing the responsibility of road
services, creating prerequisites for stable financing of road works, the
satisfaction of road users, and building strong partnerships between
the customer and contractor.

Keywords: cost and duration management, maintenance pro-
ject, long-term maintenance, management model, silver triangle.
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One of the biggest reasons that lead to violations of the security of
companies’ services is obtaining access by the intruder to the legitimate
accounts of users in the system. It is almost impossible to fight this
since the intruder is authorized as a legitimate user, which makes in-
trusion detection systems ineffective. Thus, the task to devise methods
and means of protection (intrusion detection) that would make it pos-
sible to identify system users by their behavior becomes relevant. This
will in no way protect against the theft of the data of the accounts of
users of the system but will make it possible to counteract the intruders
in cases where they use this account for further hacking of the system.
The object of this study is the process of protecting system users in the
case of theft of their authentication data. The subject is the process
of identifying users of the system by their behavior in the system.
This paper reports a functional model of the process of ensuring the
identification of users by their behavior in the system, which makes it
possible to build additional means of protecting system users in the case
of theft of their authentication data. The identification model takes
into consideration the statistical parameters of user behavior that were
obtained during the session. In contrast to the existing approaches,
the proposed model makes it possible to provide a comprehensive
approach to the analysis of the behavior of users both during their
work (in a real-time mode) and after the session is over (in a delayed
mode). An experimental study on the proposed approach of identifying
users by their behavior in the system showed that the built patterns of
user behavior using machine learning methods demonstrated an assess-
ment of the quality of identification exceeding 0.95.

Keywords: information protection, user identification, behavior
model, machine learning methods.
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The object of this study is the assessment of total uncertainty
during calibration in terms of assessing the component due to the
competence of the personnel. The problems addressed here related to
the lack of regulatorily-defined decision criteria regarding the mate-
riality of the impact of the study component; improvement of existing
statistics that would minimize errors of the first and second kinds to
make a decision on the impact of personnel competence on uncertain-
ty during calibration. A brief interpretation of the results obtained
regarding errors of the first and second kinds and insufficient power

of E,, the statistics, which are most often used by calibration laborato-
ries, alternative statistics are explained by violation of the conditions
of their use. The proposed method based on the modified E,-statistics
shows the power of more than 95 % and the absence of parcels of the
first and second kinds. This is due to the developed modification,
which makes it possible to take into consideration the maximum per-
missible uncertainty. The peculiarity is the flexibility of the formula
since the maximum permissible uncertainty is chosen according to
metrological rules for the selection of standards. It differs for vari-
ous measuring instruments; a specialist can be allowed to calibrate
a less accurate measuring equipment tools and is not allowed to have
high-precision ones. The scope of use of the obtained results can be
certified calibration laboratories. This procedure will make it possible
to obtain reliable data to devise internal methods for assessing un-
certainty during calibration. The conditions for the practical use of
the proposed method of assessing the impact of personnel based on
the modified E,-statistics in calibration laboratories are the presence
of calibration methods that largely depend on the competence of the
personnel, such as measurement of linear and mechanical quantities.

Keywords: calibration laboratories, uncertainty assessment,
staff competence, reliability of results, evaluation criteria.
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The process of managing a higher institution in determining the
number of postgraduates who are planned for admission is the object
of this study.

The problem that was addressed is the inability to reasonably
predict the need for the number of postgraduates to offset the nega-
tive consequences of staff turnover in a higher education institution.

An improved method of forecasting the trend of the time series
of indicators that form the need for specialists of higher qualification
has been proposed.

Special feature of the proposed method is the ability to reasonably
determine the number of full-time positions of higher qualification
specialists; those dismissed; postgraduates who successfully defended
their thesis over a certain period. Due to this feature of this method,
it is possible to form reasonable initial data for predicting the negative
consequences of staff turnover in a higher education institution.

The scope of practical use of this method for determining the
projected indicators is the stage of planning the educational process
in a higher education institution.

A comprehensive methodology for determining the number of
postgraduates who are planned for admission to postgraduate studies
in specialties is proposed.

Applying the suggested procedure can make it possible to obtain
the projected data with sufficient accuracy and prevent excessive
recruitment, or under-recruitment of postgraduates, which will af-
fect the expenditure of finances and the quality of higher education
organization. The projected inaccuracy of the existing approach to
determining the number of postgraduates compared to the proposed
one is about 35 %.

The peculiarity of the methodology is the ability to justify
the number of postgraduates that need to be recruited to graduate
school, taking into consideration regional and sectoral contexts.
Additionally, a special feature of this procedure is its versatility for
any specialty and any institution of higher education.

The scope and conditions for the practical use of this set of
techniques for determining the projected indicators is the process of
managing a higher education institution when determining the need
for postgraduates.

Keywords: postgraduate training, staff turnover, higher educa-
tion institution, specialists of higher qualification.
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One of the key goals of digital transformation in Europe is to
transfer 100 % of public services online, in particular, by 2030, all key
public services should be online.

This process requires the creation of comprehensive services that
combine several services provided to the user on one application. The
introduction of comprehensive services significantly unloads work of
the bodies providing services and significantly simplifies the process
of obtaining the results of services for users. Thus, the introduction
of comprehensive services significantly improves the process of pro-
viding public services for all participants in the process.

The formation of complex services is carried out solely on the
principle of combining according to a life (business) event or situation.

However, as practical experience shows, users often apply for
several services at the same time, and these services are not connec-
ted by one life event. This can be seen by analyzing statistics on the
provision of services by service centers.

The use of statistical analysis methods makes it possible to identi-
fy a hidden relationship between services. Based on this, a new princi-
ple of combining services is formulated. The object of this research is
the process of forming a portfolio of services based on this principle.

An algorithm for forming a portfolio and providing recommen-
dations for a decision maker has been developed. Recommendations
are represented in the form of sets of services that can be included in
the portfolio. The application of this principle will expand the range
of comprehensive services at the expense of new portfolios. This will
simplify and improve the process of providing services for both au-
thorities and users.

An example of creating a portfolio of services is considered and
recommendations for the application of the proposed methodology
are given. Dataset of 84 services was analyzed, it was recommended
to create 2 portfolios.

Keywords: comprehensive public service, principle of association
by life event, portfolio of services, interconnectedness of services.
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PO3POBKA IMIPOTHO3YIOYOTO MOJAETIOBAHHS I KTACUMDIKAIII MOI3J0K HA TAKCI 3 NTUBOKUM
HABYAHHSAM (c. 6-12)

Suhad Al-Shoukry, Bushra Jaber M. Jawad, Zalili Musa, Ahmad H. Sabry

VY KITBKOX IOCTIIKEHHSIX 0OTOBOPIOBATIOCS IPOTHOCTIYHE MOJIETIOBAHHS TJTMOOKOTO HABYAHHS ¥ PISHUX TOJATKAX, TAKMX SK KIacudika-
11is] XapaKTePUCTUK TKAHUH HA OCHOBI MiKPOCTPYKTYPHUX JAHUX, I[iHU HA CUPY HADTY, MEXaHIYHY KOHCTUTYTHBHY ITOBEIIHKY MaTepiasis,
naHi MikpoGioMiB Ta epcrekTnBr Minepasis. Komepriiina Hagiraliss BKIodae 6e3siv JAHUX, OB SI3aHNUX 3 MOI3/IKOI0, BKIOYAIOUH BiICTaHb,
OYiKyBaHWii yac y J0posi i Z0poskHi 300pH, AKi MOKYTh BUHUKHYTH B 0po3i. BukopucroByiouu ajiropurm kiacudikariiii, MOKHa OTpUMAaTH
MICII BUCAJIKU Ta MOCAJIKK 3 JIAHUX IPO TMOI3[IKU HA Takci Ta OmiHuTH, uu OyayTh JOPOKHI 300pH 3a mOi3AKy. Y 11iii pobOTi BUKOPHCTAHO
3aci6 HaBuaHHs Kiaacudikallii st CTBOPeHHs Mojesell Kiacudikaltii, MOPIiBHIAHHS iXHBOI MPOAYKTUBHOCTI Ta €KCIOPTY Pe3yJIbTaTiB st
JIOJIATKOBOTO BUBYeHHs. Pobounii nporiec s yuns kiaacudikarii rakuil camuil, gk i s yuns perpecii. isib mossirae B Tomy, o6 po6uTn
MPOrHO3M HA OCHOBI aKTYAIbHUX AAHUX, 00 MOOAYNTH, HACKIIBLKU 00pe MOJIEb TIPAIIOE 3 HOBUMHU JaHUMHU. J[JIsl HABYaHHST MOJIETI BasKJIU-
BO poaaismTi Habip manux. [ToriM 06’ eanani Jani HaBYaHHsA Ta MEPEBIPKU MPOXOAATH HOTEPEAHIO 00OPOOKY, sIKa BKJIIOYAE TaKi 3aBIaiHs, K
OYMIIEHHS Ta PO3BUTOK HABMYIOK poOOTH 3 HOBUMU (yHKItisiMu. [Ticsist TOro, sIK faHi MiAroToBIeHi, HaCTae Yac po3MoYaTH KOHTPOJIbOBAHMN
TIPOIIEC MAITMHHOTO HABYAHHST Ta IPOTECTYBATH KiJbKa COCO6iB BUSHAYEHHST KPAIIOl MOJIET, HATIPUKJIAL, THIT MOJEJI, SIKY CJTi/l BUKOPHCTO-
BYBATH, BAKJINBI (PYHKILI Ta Kpallli napaMeTpu MoJieJi, 3HaiT! Hallkpally Bi/IIIOBIHICTD JUIst JAaHUX, 1110 PO3IJISLIAI0ThCS. Pe3yibraTi aHasisy
PI3HUX Mojesieil TPOTHO3HOI MYJIBTUKJIACOBOI Kaacudikallil 3 ypaXyBaHHIM IJIATH 3a TPOI3/ ¥ TaKCi MOKa3yIoTh, 0 MOKHA BUKOPUCTOBY-
BaTH MOJIEJIb, 1[0 6a3y€THCs HA MAIMHHOMY HaBYAHHI, KOJIM MI XOUYEMO YHUKHYTH IOPOXKHIX 300piB 3a/I€5KHO Bijl iCTOPIl aHUX TIPO 1Aty
3a MOI3/IKU B Takci. Pe3yssraTu 1[boro J0CJIKEHHST MOKYTh JI0TMOMOITH PO3PaxyBaTH AOPOKHI 300PU Y MICISIX BHCA/IKK Ta TTOCAJKH TaKCi.

KiiouoBi ciioBa: Maniiie HaByaHHs, rIMOOKe HaBYaHHsI, bararoMaciiTabHi kiacugikarii, niara 3a MOi3AKKM Ha Takci, MPOrHO3YBaHHSI.
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PO3POBKA MOJEJII YITIPABJIIHHSA BAPTICTIO TA TPUBAJIICTIO ITIPOEKTIB ABTOMOBIJIbHUX JIOPIT (c. 13-22)

A. M. Xapuenko, B. M. Ilu6yabcoknii, O. C. Yeuyra, C. M. 3aBoporamui, I. C. Illyasax

PO3IIsIHYTO TIPOIIECH YIIPABJIiHHS BAPTICTIO Ta TPUBAMICTIO TIPOEKTIB €KCILTYaTAIiiIHOTO YTPUMAHHS aBTOMOOLIBHIX JIOPIT. 3aponoHoBaHa
KOHIIENTYaIbHA MOJIENTb JIJIST OTICY B3aEMO3B'SI3KY Jacy, BAPTOCTI Ta SIKOCTI ITPOEKTIB, sTka 6a3y€ThCsT Ha TEOPIi «CPIGHOTO TPUKYTHHKA». 32 PE3YITb-
TaTamMu JOCJ/PKeH s BILIUBY (DaKTOPIB PO3POOJIEHO MOJIE/Ib BUSHAYEHHST BAPTOCTI Ta TPUBAJIOCTI MPOEKTIB €KCIUIYATAI[IHHOTO YTPUMAHHS JIOPIT.
BUKOPUCTAHO T11IX0/IM MHOKUHHOT ONITUMIBALLIT /10 CKJIAI0BHX «CPIGHOTO TPUKYTHUKA» HPOeKTiB. Pozpoliiena Moziesb Ha cTazii iHinianii npoekTis
3 eKCIUTYaTaI[ITHOTO YTPUMAHHSI IOPIT, HA BiZIMiHY BiJl OTIEPE/IHIX, 3aCHOBAHA HA 3aBIAHOMY TI€PEIITPOEKTHOMY PiBHi SIKICHUX TTOKa3HUKIB.

3a paxyHOK BBEICHHS J0JIATKOBHX MapaMeTpiB Ta KoedinieHTiB BikaaibOpoBaHO 3aPONIOHOBAHY MOJIE/b YITPABJIHHS BAPTICTIO, SKICTIO
Ta TPUBAJICTIO MPOEKTIB aBTOMOOIIbHUX A0pir. [ToGymoBano rpad Mojesi Ta BAKOHAHO ONTUMI3AIiIo Ha NPUKJIAAL IPOEKTY TOBrOTPUBAIOLN
eKcruryaraifii aBroMo06iibHOI 1oporu. Po3po6JieHo alrOpuT™ 3aCTOCYBAaHHS MOJIEJI YIIPaBJiHHS BAPTICTIO Ta TPUBAIICTIO IPOEKTIB aBTOMO-
GITBHUX JOPIr B yMOBAaX HEBM3HAYEHOCTI, SIKUil TEPEBIPEHO HA aeKBATHICTD 3 PO3PAXyHKOBOIO MOXHOKOIO Ginst 3 %. Ile mae MoXMBiCTD
CTBEPIIKYBATU PO ePEeKTUBHICTH PO3POOJIEHOT MOJIEIT [/ BUDITIIEHHS 3a/[a4 YIIPABJIIHHS POEKTAMHU 3 KCILIyaTaIlifHOTO yTPUMaHHSL.

BukoHani po3paxyHKH 3a MOJIEJIIIO HA OCHOBI PEaIbHOTO TPHUKJIA/LY MPOEKTY TTOKA3aJIH, 10 ONTUMI3aIlis MapaMeTpiB 0BrOCTPOKOBUX
KOHTPaKTIB Ha eKCIUTyaTalliiiie yTpUMaHHst aBTOMOOLTbHIX JIOPIT Ma€ MyJIbTUILIIKaTUBHUIT eekT. [le BupakaeTbest y 3MeHIeHHi ajMinicTpa-
TUBHUX BUTPAT 3aMOBHUKA, 3MEHIIEHHI BiZINOBIIAIBHOCTI JIOPOKHIX cny>K6, CTBOPEHHI [1E€PEyMOB 110 crabisbHOrO (hinancyBaHHS IOPOKHIX
POGIT, 3aI0BOJIEHOCTI KOPUCTYBAYIB IOPIT, CTBOPEHHI MIIIHUX MAPTHEPCHKUX BIIHOCHH MizK 3aMOBHUKOM Ta THAPSIIHUKOM.

KmoyoBi cioBa: ynpaBiliHHS BapTiCTIO Ta TPUBAJICTIO, IIPOEKT EKCILIYaTalilfHOTO YTPUMAHHS, JOBTOCTPOKOBE YTPUMAHHS, MOJENb
VIIPaBIiHHST, CPIGHUI TPUKYTHHK.

DOI: 10.15587,/1729-4061.2022.259099
PO3POBKA MIJIXITY JIO JIEHTUMIKAI KOPUCTYBAUYIB CHCTEMMU 3A IX IIOBEJIHKOIO 3A JIOIIOMOTOIO
METO/IIB MAIIIMTHHOTO HABYAHHS (c. 23-34)

B. O. Maprosunpkuii, O. B. Cesepinos, O. C. JIsmenko, 10. M. Koarys, C. O. JIsmenko, B. M. Kics, B. M. Cyxoremnmit,
A. M. Hocux, /I. B. Konos, /1. 1. €sctpar

Opmi€eio 3 HaUGIIBIMX TPUYKH, SKi TPU3BOIATD 10 MOPYHIEHb Oe3MeKy CepBiciB KOMIAHIM, - e OTPUMAHHS JAOCTYY 3JI0OBMUCHIKOM
J10 JIETITUMHUX 0OJIIKOBUX 3aIMCIB KOPUCTYBAUiB CHCTEME. BOPOTUCS 3 IIUM Maiiske HEMOKJIUBO, OCKIIbKY 3JIOBMUCHUK aBTOPU30OBAHUH, SIK
JIETITUMHUI KOPUCTYBaY, 10 POOHUTH CICTEMH BUSBIEHHS BTOPTHEHD He eDeKTHBHUMIL. TaKiM YHHOM, aKTYaTbHIM CTA€ 3a/ada PO3poOKN
MeTO/iB Ta 3ac006iB 3axucTy (BUsBJCHHS BTOPTHEHHs), K 6 gaBaau 3MOTY ieHTH(IKyBaTH KOPUCTYBauiB CHCTEMH 3a iX 1oBeinkoio. Ile
Hi B SIKOMY pa3i He 3aXMCTUTh Bijl KPaIiKK1 JIaHUX OOJIIKOBUX 3alUCIiB KOPUCTYBAYIB CUCTEMH, aJie IACTh 3MOTY TIPOTH/IISATH 3JIOBMUCHUKAM
y BUTIAJIKAX, KOJIM BOHU BHKOPHCTAIOTH 1€l 0OIIKOBIIA 3aMTUC IJIsT MOAAJIBINOT0 3710My crcteMi. O6’€KT JOCTiIKeHb — TIPOIEC 3aXUCTY KO-
PHCTYBAUiB CHCTEMU Y BUIIAJIKY KPaJixkKH iX fanux aprentudikarii. [Ipeamer gocuizkens — nporec izenTudikanii KopuctyBadis cucteMu 3a
iX MOBEMIHKOIO B crcTeMi. B poboTi nipesicTaBiero (hyHKIIOHAIbHY MOJETb poliecy 3a0e3nedertst izenTidikalii KopucTyBavis 3a iX mose-
JIHKOIO B CUCTEMI, 1110 I03BOJISAE CTBOPUTH J0AATKOBI 3aCO0M 3aXUCTY KOPUCTYBAUIB CHCTEMU Y BUIIAJKY KPaLiKKK IX aHUX aBTeHTH(IKaIi].
Mozens inentudikarii BpaxoBy€e CTaTHCTHYHI TApaMeTPH MOBEIIHKI KOPHCTYBaya, siki Oysm oTpuMaHi BIIPOAOBK ceancy. Ha BiamiHy Bix
ICHYIOUMX MiXO/IB, 3alIPOIOHOBAHA MOJIE/b JI03BOJISIE 3a0€3MeUnTH KOMIIEKCHUI TH/Xi/ 10 aHami3y MOBeiHKM KOPUCTYBaYiB K TIijl yac



iforo po6otu (y pexknuMi peasibHOTO Yacy), Tak i micys 3akinyenst ceancy (y BiakiageHomy pesknumi). EkcriepuMenTanbie 10CTiIKeH s 010
3alPONOHOBAHOTO MiAXOMY ifeHTHdIKAIIT KOPUCTYBAYiB 3a OTrO MOBEAIHKOI B CHCTEMI MOKa3as1o, Mo o0yI0BaHi MOJIE MOBEAIHKN KOPUC-
TYBayiB 3 BUKOPUCTAHHIM METO/IIB MAIIMHHOTO HABYAHHST IIOKA3a/IM OIIHKY SKOCTI igenTudikamii 6iipine 0.95.

Kmouogi cioBa: 3axuct indopmariii, ienTudikairis koprctyBada, MOIE/Ib TOBEAIHKHI, METO/M MAIIUHHOTO HABYAHHS.
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AHAJII3 BINIUBY KOMIIETEHTHOCTI ITEPCOHAJIY HA HEBU3HAYEHICTD ITIJ/T YAC KAJIIBPYBAHHHI (c. 35-42)

B. C. €pemenko, B. M. Mokiituyk, H. B. Ilamenxo, O. B. Camoiiriuenxo, O. A. Ilpsaako

OG6’eKT IOCHiKEH S — OIIHIOBAHHST CyMapHOI HEBM3HAYEHOCTI i/l yac KagiOpyBaHHs B YaCTHHI OI[IHIOBAHHS CKJIa0BO1, 00YMOBJIEHO]
KOMITETEHTHICTIO Tiepconaly. [Ipo6emu, 1o BUPINIyBaucst: BiICYTHICTD PErIaMeHTOBAHUX HOPMATHBHUMU JOKYMEHTAMU KPUTEPITB MPH-
WHATTS PillIeHHsT CTOCOBHO CYTTEBOCTI BIJIMBY /IOCJI/KYBAHOI CKJIa/I0BOI; BAOCKOHAJIEHHS ICHYIOUNX CTaTUCTHUK, SIKI 6 T03BOJIVIIN MiHiMi-
3yBaTH MOXUOKH MEPIIOTO Ta IPYTOr0 POAY ISl IPUIHATTS PIlIEHHS CTOCOBHO BILINBY KOMIIETEHTHOCTI TIEPCOHANY HAa HEBU3HAYEHICTD Tl
vac kanibpysanHs. CTuc/Ia iHTEepIpeTaliss OTPUMAHNX PE3YJIbTAaTIB 00 MOMUJIOK TIEPIIOTO T APYTOro POAY Ta HELOCTATHBOI MOTYKHOCTI
E,-cTaTicTuKy, SIKy HaifgacTine BUKOPHCTOBYIOTh KaaiOpyBaabHi TabopaTopii, aIbTePHATHBHIX CTATHCTHK TOSICHIOIOTHCS MOPYIIEHHIM
YMOB iX BUKOPHCTaHHs. 3alpONOHOBAHUI MeTO Ha OCHOBI Momu(DikoBaHOi E,-CTATUCTUKY MOKA3ye MOTYKHICTb Giibine 95 % Ta Bil-
CYTHICTB TIOCHJIOK IIEPIIOTO Ta Apyroro poxy. Ile mosicHioEThCST po3pobirenoio MoanGiKaIi€o, sika T03BOJISIE BPAXOBYBATH MAKCHMAJIBHO
JOIYCTUMY HeBU3HayeHicTh. OcobMMBICTIO € THYYKICTh (DOPMYJIH, OCKITbKM MaKCHMMaJIbHO JOMYCTUMY HEBU3HAUEHICTH 0OMPAIOTh 3TiAHO
METPOJIOTTYHKX MPABUJI MO0 MiAGOPY eTanoHiB. BoHa BiApisHsaeThCs 11 PisHUX 3ac00iB BUMIPIOBAIBHOI TeXHIKH, (haxiBelb Moxke OyTh
JOTIYIIEeHH#T 10 KaaiOpyBaHHs MEHII TOYHUX 3ac00iB BUMIPIOBAIBHOI TEXHIKHM 1 He A0MyIeHuil 10 BucoKOTouHuX. Chepoio BUKOPUCTAHHS
OTPUMAHUX PE3YJIBTATIB MOKYTh OYTH aKPEANTOBaHI KamiOpyBaabHi taGopaTopii. [IpuBeneHa METOIMKA T03BOIUTH OTPUMYBATU OCTOBIP-
Hi fadi 1st po3poOKN BHYTPIIIHIX METOANK OIIHIOBAHHS HEBU3HAYECHOCTI Mijl Yac KaaiOpyBaHHs. YMOBAMHU MPAKTHYHOTO BUKOPHCTAHHS
3alPOIIOHOBAHOI0 METO/Y OIiHIOBAHHS BIUIMBY II€PCOHANY Ha OCHOBI MoaubikoBaHOi E,-CTaTHCTUKU B KaXiOPyBaJIbHUX JabOpaTOpisx
€ HasIBHICTH METO/IB KaaiOpyBaHHsl, sIKi 3HAUHOIO MiPOIO 3aJI€KaTh Bi/l KOMIETEHTHOCTI EPCOHANY, TAKUX SIK BUMIPIOBAHHS JIHIHHIX Ta
MeXaHIYHUX BeJINYNH.

KmouoBi cioBa: xaniGpyBasibHi Jabopatopii, OIIHIOBAHHS HEBU3HAYEHOCTI, KOMIIETEHTHICTh MEPCOHANY, TOCTOBIPHICTH PE3yJIBTATIB,
KpUTEPii OIiHIOBAHHS.
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YIAOCKOHAJEHHSA METOAMYHOTO MIJIXOY {010 BUSHAYEHHS KIIbKOCTI ACIIIPAHTIB, AKI ILIAHYIOTHCSI
JIO BCTYILY (c. 43-56)

0. B. Maiicrpenko, B. C. Apramomenko, B. B. Ilerymkos, A. A. lllep6a, C. B. Creuis, M. B. Baxanzin,
0. A. Teopraznge, B. I. Xapa6apa, O. I. Cisak

TIpottec yrpapJinHsa 3aKIa0M BUIIOI B IINTaHHAX BU3HAYEHHS KiJIbKOCTI aCIipaHTiB, AIKi IJIAHYIOTHCS 10 BCTYILY, € 00’€KTOM 11bOTO J0CIi-
noKeHHs. [Ipo6aeMoro, 110 BUPINTyBaIach, € HEMOKJIMBICTH OOTPYHTOBAHO CIIPOTHO3YBAaTH MOTPEOY B KIJIBKOCTI ACIiPAHTIB /IS HIBETIOBAHHS
HETaTUBHUX HACJI/IKIB TWIMHHOCTI KaJPiB y 3aKIa/[i BUIIOi OCBITH.

3aIpooHOBAHO YIOCKOHAIEHHI METO/[ TIPOTHO3YBAHHSI TPEH]LY YaCOBOTO PsILy MOKA3HUKIB, sIKi GopMyIOTh NOTpedy y (haxiBIisiX BULIOL
kBasidikarii

OcobMBICTIO 3a3HAYEHOTO METOLY € MOKJIUBICTH OOIPYHTOBAHO BU3HAYNTH KiJBKICTH: MITaTHUX Mocaz (axiBI[iB BUIIOI KBasiikarii;
3BUIBHEHUX; BUITYCKHUKIB aCIipaHTYPH, SIKi YCIIITHO 3aXUCTHIIM JAUCEPTAIIO 32 TIEBHUIN Mepiojl. 3aBIsiKy Iiil 0COOJUBOCTI I[BOTO METO/LY
MOKHA chopMyBaTH OOIPYHTOBAHI BUXIHI AaHi JJIsl IPOTHO3Y HETaTUBHUX HACIIKIB IVIMHHOCTI KaJpiB y 3aK/Iajii BUIIOI OCBITH.

Ccepa npakTHUYHOrO BUKOPUCTAHHS 11bOTO METO/y BH3HAYEHHS IIPOIHO30BAHMX MOKA3HUKIB € eTall IJIAHYBaHHS OCBITHBOIO IHpolecy
y 3aKJIa/li BUIIOI OCBITH.

3aInpoNoOHOBAHO KOMILIEKCHY METOJIMKY BUSHAYEHHSI KIJIbKOCTI acIipaHTiB, SKi IVIAaHYIOTHCS 10 BCTYILY B aCHiPAHTYPY 32 CHEI[iaJbHOCTSIMHU.

3acTocyBaHHsI 3aITPOIIOHOBAHOT METOMKN MOJKE I03BOJIMTH 3 JIOCTATHBOIO TOUHICTIO OTPUMATH IPOTHO30BaHI JlaHi Ta 3armo6irTi Ha/[INII-
KOBOTO Habopy, a0 HeoHabOPY acIipaHTiB, 10 BILIMHE Ha BUTPATy (hiHAHCIB Ta AKicTh opraHizaiii Bumoi ocsitu. [Ipornozosana HETOUHICTD
iCHYI04OT0 MIIXO/Y 10 BUBHAYEHHS KIJIBKOCTI aClipaHTiB MOPIBHSHO 3 3alIPOIIOHOBAHUM CTAHOBUTD OJIM3bKO 35 %.

OcobJIMBICTIO METOMKN € MOMKJIUBICTH OOIPYHTYBATH KIJBKICTH acmipaHTiB, SKy MOTPIOHO HabpaTh A0 acHipaHTypy 3 ypaxyBaHHIM
perioHaZbHOIO Ta Tajly3eBOro KOHTeKcTiB. Takox 0COGJIMBICTIO TIET METOAMKU € i YHIBEpPCANbHICTD AK A OYAb-sIKOI CIEIialbHOCTI, TaK
i 6y/Ib-sIKOTO 3aKJIA/ly BUIIOI OCBITH.

Cdepa ta yMOBH IIPAaKTHYHOTO BUKOPUCTAHHS 3a3HAYEHOI CYKYITHOCTI METO/INK BU3HAYEHHS IIPOTHO30BaHUX [T0OKA3HUKIB € IIPOIleC yIpaB-
JIHHS 3aKJIaI0M BUIIOI OCBITH B IINTAHHS BU3HAYEHHS TOTPEOH B acITipaHTax.

Kuro4oBi ciioBa: mifiroToBKa B acipaHTypi, INIHHHICTD Ka/[PiB, 3aKJIa/ BUIIOI OCBiTH, (haxiBili BUIIOT KBasTi(hiKarrii.
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MPUHIINI ®OPMYBAHHS IIOPTOEII IYBJATYHHUX IIOCAYT HA OCHOBI AHAJII3Y CTATUCTUYHOI
IHOOPMAIIII (c. 57-64)

0. B. I'aBpunenxo, O. C. JKypakoscbka, A. B. Koran, P. M. Martsiituyk, A. M. Ilickyn, IO. 1. XaBikoBa, O. A. Xaxyc

Onniero i3 KMoYoBuX IisTeit ndposoi Tpancdopmartii B kpaitax €sporu e nepesenents 100 % myOriyHNX MOCTYT B OHIANH, 30KpeMa 10
2030 poky Bci KI040Bi my6/iuHi 1ocayrn MaioTh OyTH B OHJIAIHI.

ILeit mportec BUMarae CTBOPEHHST KOMIIJIEKCHIX MOCTIYT, SIKi 00’ €/THYIOTH JIEKIIbKA MOCJIYT, IO HA/IAI0THCST KOPUCTYBAUY 32 O/IHIEIO 3AsIBOIO.
BripoBajiskeHHsST KOMIIJIEKCHIX TTOCJIYT CYTTEBO PO3BAHTaXKy€ POOOTY OPTAHiB, 110 HAZAIOTH MOCTYTH Ta CYTTEBO CIPOIILYE MPOIEC OTPUMAHHS



PE3YJIBTaTIB TOCJYT ISt KopucTyBauiB. OTiKe, 3aIPOBAPKEHHST KOMILIEKCHIX TTOCYT 3HAYHO TIOKPAIILY€ TPOIeC HaJaHHsT IyOMIYHIX TOCTYT
JUIS1 YCIX YYaCHUKIB IIPOILECy.

DopmyBaHHS KOMILIEKCHIUX TOCIYT 3/iHICHIOETHCS BUKJIIOYHO 3a TIPUHITIIIOM 00’ €IHaHHST 32 JKUTTEBOIO (6i3Hec) MOMien abo CUTyaItiermo.

Aute, SIK 1I0Ka3y€ NPAKTUYHUIT IOCBiJI, KOPHCTYBaui 4aCTO 3BEPTAIOTHCS 34 JI€KIJIbKOMA MOCIyTaMI OIHOYACHO, 1 11i TIOCIyTN He HOB’g3aHi
OIIHiGTO JKUTTEBOIO TTOZIiGTO. L[e MOJKHa n06a‘mwr, SKIIO npoaHaﬂisyBaTn CTATUCTUYHI ]IaHi TIPO HAMAHHS TMTOCTYT MeHTPpaM1 HaJaHHA TTOCIYT

3acTocyBaHHsI METO/IIB CTATHCTUYHOTO aHAI3Y JI03BOJISIE BUSIBIISITH TPUXOBAHIIT B3AEMO3B’I30K MiK TTocsryramu. Ha ocnosi 1iboro ccop-
MyJIbOBaHO HOBHIA npuHIMI 06’ ¢aHanHs nocayr. O6’€KToM TOCTiKEeHHS € portec (hopMyBaHHsT MOPTGhEIS TOCTYT HA OCHOBI 1[OTO PHHIIMITY.

Pospobuieno ajroput™ (GopMyBamist mopTdess Ta HaaHHsa peKOMeH/IaIlii 1yt oco6u, 1o npuiiMae pinterns. Pexomenanii npeacrabieri
Y BUIJIS1 HAOOPIB MOCJIYT, sIKi MOXKYTb Oy TH BKJIOY€H] B HOPT(eb. 3aCTOCYBAHHSI [IHOTO IPUHIUIIA JO3BOJIMTH PO3MIMPUTH MHOKIHY KOMILIEK-
CHUX TIOCJIYT 32 PaXyHOK HOBUX 1oprdesis. [le cipocTuTh Ta moKpanmTh Nporiec HalaHHs TOCJIYT SIK /71T OPraHiB BAA/M, TAK 1 /17T KOPUCTYBAYiB.

Po3riistnyTo NpUKIaA CTBOPeHHs HOPTdEIs MOCIYT Ta HABeJEHO PEKOMEH/AINT 11010 3aCTOCYBAHHS 3alPONOHOBAHOI MeToMKH. Byro
MPOAHATI30BaHO AaTaceT 3 84 MOC/IYT, PEKOMEH/I0BAHO CTBOPUTH 2 1opTdei.

KirouoBi croBa: KomrieKcHa my 6 rivHa mocIyTa, IPUHITHIT 06 €HAHHS 32 JKUTTEBOIO MOIIEI0, MTOPTGhEND TTOCITYT, B3AEMOTIOB SI3aHICTh MOCJIYT.



