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SUMMARY

Rudyk AV Professional preparation of future mathematics teachers to

technological process of educational process in profile schd@lalified scientific

work on the rights of the manuscript.
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For the first time in the dissertation, the model of professionalitigaiof future
mathematics teachers to technologicalization of the educational process in the profil
school has been scientifically substantiated, experimentally tested and implemented.

The analysis of the problem of professional training of future maitiesn
teachers to the technological process of educational process in the profile schoo
theoretical background of the organization of professional training, the use of
innovative educational and information technologies in the system of professional
training of future mathematics teachers in higher education institutions, systematic
analysis of the experience of pedagogical activity . The theoretical background of the
organization of professional training of future mathematics teachers to
technologicalistion of the educational process in profile schools is generalized.

Innovative educational and information technologies are analyzed, which
comprehensively contribute to the formation of professional readiness of future
mathematics teachers to technologeaion of the educational profession in the
profile school in the system of vocational training in institutions of higher education.
Promising educational technologies that are of further relevance in the educatione
environment are distinguished, namelglogging, audio conferencing, instant
messaging implemented for the development of students' information and
communication competencies (from Harvard University experience); classroom
teaching using hypermedia environment (RC&ading classroom explojdor future
teachers; cloud technologies (Uztest.ru portal, software (SaaS), Wolfram Alpha
system, Google services, etc.); Workshop technologies to build the competency of th
researcher in the field; development of innovative projects following the da&arfip
creative workshops of professional development; interactive technologies (working in

groups, project method, "brainstorming”, "openwork file", "dialogue", "aquarium",

role and business games, "big circle", "scale of thoughts", group discussion| mutua



learning; methods integrated projects providing integration of different subject
knowledge and skills from different activities; Ciseeidy method, in particular the use

of casemethod for applied mathematical modeling of experiment for future and
practcing mathematics teachers of specialized schools, as well as the use-of case
todics for the formation of research competences for the use of mathematical analys
in applied industry research in students ofl1I0yrades of profile schools; problem and
distance learning technologies; game technologies that form skills to solve creative
problems based on the choice of alternative options; webquest is one of the mo:s
effective models for using the Internet in the educational process, with interactive
learnirg that can combine innovative technologies, such as heuristics, problematic ant
dialog learning, etc.

The introduction of training courses for future mathematics teachers on the use
of innovative educational technologies in specialized schools will prafdeorable
educational environment for the formation of research competencies, including the us
of mathematical analysis in modeling experiments and mathematical statistics ir
processing research results in specialized schools.

From the analysis of thexperience of organizing the educational process of
profile schools, it is determined that the dominant schools is a form of organization of
extracurricular education of research and experimental direction. The emphasis i
placed on the research orientatimf mathematics teaching in the profile school, which
in turn determines a new format for improving the professional training of future
mathematics teachers, which will ensure an adequate level of their professiona
readiness for the technological procedseducational process in profile schools,
requires modernization and modernization innovative methodology, forms and
learning tools.

It is established that the technological process of educational process in the
profile school is carried out on the basisthe integrated introduction of innovative

educational and information technologies, using the latest technical means.
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The content, innovative methodology, tools and structure of professional
training of future mathematics teacherstéchnologicalization of the educational
process in the profile school in higher education institutions are revealed.

The advanced content of the vocational training of future mathematics teacher
in higher education institutions is integrated, innovatbased on the methodology of
teaching mathematics, which determines the combined use of a set of methoo
depending on situational use; it is implemented through the integrated systematis
application of innovative educational and information technologieseasdres the
formation of professional readiness of future mathematics teachers combines th
components of professional readiness to technologicalize the educational process in
specialized school.

The structure of vocational training of future mathensat@chers combines the
components of professional readiness to technologicalize the educational process in
specialized school: motivational; cognitive; operating activity; competent; evaluative
reflexive.

We consider the professional readinessfudfire mathematics teachers to
technologicalize the educational process in the conditions of a profile school as
systemic personal professior@mpetence characteristic, which will ensure
successful professional activity of the future specialist antbdes motivational,
operativeactivity, cognitive, competence, evaluate@mponent component.

The organizational and pedagogical conditions for the professional training of
future mathematics teachers for the technological process of the educationsd proce
the profile school in the system of vocational training in higher education institutions
have been determined: creation of an appropriate information and educationa
environment in the institution of higher education; integrated educational process i
the conditions of master's preparationldiversity and profile school; innovative
software and visual support for the educational process; information and technica
support of experimental training; effective monitoring of learning performance in the

context of technological process of education in the profile school.
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The model of professional training of future mathematics teachers to
technological process of educational process in profile school is developed.

The goals of improving the professionalitring of future mathematics teachers
to the technological process of the educational process in the profile school have bee
set: formation of professional readiness for realization of the relevant professiona
competences; formation and development ofgssional competence of mathematics
teacher in terms of technological process of educational process in profile school
designing future productive professiofeddagogical activity, innovative personal
ability to use information technologies in mathem&teaching.

Methodical approaches and principles of professional training of future
mathematics teachers to the technological process of educational process in a profi
school are defined. Improvement of the professional training of future mathematics
teachers for the formation of professional readiness for the technological process o
educational process in the profile school is based on a complex combination o
methodological approaches: humanistic, systemic, activity, competence, personality
oriented, synergistic, andragogical, integrated, technological and individual health
care. In the context of the technological process of education in the profile school, at
integrated approach to the use of innovative educational, information technologies an
the latest technical means of mathematics in the process of vocational training of futur:
mathematics teacherslimiversitybecomes particularly important.

Pedagogical experiment was conducted at the Kiev International University
(KIU), specialty 011 "Educatimal and pedagogical sciences" of the field of knowledge
01 - Education/pedagogy, Ivan Franko Zhytomyr State University, students\f V
courses, specialty 014.04 "Secondary education. Mathematics "and 111’
Mathematics", Lviv Polytechnic National Univeysi Taras Shevchenko Chernihiv
National Pedagogical University, K. D. Ushinsky South Ukrainian National
Pedagogical University, Zhytomyr Technological College of Kyiv National University
of Architecture and Construction and practicing teachers of matheeadtiprofile

schools and lyceum of the Kiev International University.
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At the beginning of the ascertainment experiment, control (KG1) and
experimental (EG1) groups of students of the Master's degree program (tb@&l of
respondents), control (KG2) andpeximental (EG2) groups of students of the Master's
degree program (total number@0respondents) were created. were diagnosed with
the professional readiness of future mathematics teachers to technologicalize th
educational process in the profile sohoa cut of quality assessment at the end of the
ascertainment experiment. In the course of the ascertainment experiment, the studer
of the control and experimental groups studied under the same conditions according 1
the programs of the existing cioula.

In order to check the effectiveness of the implementation of the model of
professional training of future mathematics teachers in the technological process a
educational process in the profile school at the stage of the forming experiment, al
expermental study was carried out in higher education institutions. The organization
of the experimental study is substantiated and determined.

Experimental training was carried out in experimental groups of studeiise
teachers of mathematics with ateigrated combination of innovative, information and
interactive technologies for the formation of professional readiness to technologicalize
the educational process in a specialized school. The results of the experimental stuc
are analyzed and processed.

According to the results of the final testing of the level of professional readiness
of future mathematics teachers to the technological process of educational process
the profile school after the completion of the forming experiment, the initial veasl
not detected in the students' EG, 11.7% were found in the students' class, the function
level was fixed in 43% of the students' EG students, productive-148&b EG students
and 37% KG students, creative level found in 14% of EG respondents &hd&.3

Statistical analysis and processing of experimental data by Pearson's statistic:
criterion confirms the significance of the difference between the two distributions, the
empiricaljmpal sse3df942 and excetd8&3. t he

Therefore, the experimental data are statistically significant. The results of the
analysis of empirical data confirmed the effectiveness of the implementation of the
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model of professional training of future mathematics teachers in the technblogica
process of educational process in the profile school. The hypothesis of the H1 study |
accepted- changes of indicators of qualitative professional characteristics in the
experimental groups of students occurred as a result of the application ofélopddyv
model in higher education institutions.

Keywords: vocational training, future teachers of mathematics, technological
education of educational profession, innovative educational technologies, informatior

technologies, profile school.
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KOHIENTYAJIBHO-IILTHOBAI

3micT mpodeciiiHol miAroToBKH MalidYTHIX YIHTENIB MaTeMAaTHKI [0 TEXHOJIOTI3aIlil OCBITHBOTO
TIPOIECY B YMOBAX MpO(MiIBHOI KO

3araTbHO-TYMAHITAPHHAH
Bmox

[TcHXO0MOTO-TIeATOT 1 THHIH
oMok

CremiarsHHE 610K

MeTta: QopmyBaHHS mpodeciiiioi ComiansHe 3aMOBJIEHHS Ha IpoQeciiiHy
TOTOBHOCTI MaHOYTHIX YIHUTEIIB MMArOTOBKY MailOyTHIX YIHTECIIIB
MATeMAaTHKH J0 TEXHOJIOrI3alll MaTeMaTHKH J0 TeXHoJIOori3amii
OCBITHBOTO TIPOIECY B YMOBax OCRBITHBOTO TIPOIIECY B YMOBAX
moodLUTEHOT KON DOGMLIEHOT ITKOJIH
/ MeTomoIOTivHI MiAX0aH 10 TEXHOIOTI3AIl * I pHHIHIN: IPHHINI HAYKOBOCTI, \
OCBITHBOTO TIPOIECY B YMOBaX NMpoQiTbHOL TyMaHi3alii, IpIpoJOBIIIOBLIHOCTI
KON y MailOyTHIX YIHTEIiB MaTe MaTHKH: JHIAKTHIHHIX TIPONECB, IHANBIIyaTbHOr 0
T'YMaHICTHYHII, 0COO0NCTICHO-0pIEHTOBAHIIII, 310pOB’ A30epe ke HHs YIACHIIKIB
CHCTEMHHIT, MIATBHICHHII, KOMIIETeHTHICHII, IIeJIaroriYHOro IpOoLecy; MPIHINIIT
CHHE PTeTIIHIIH, aHIparoriTHIIL, MIKIHCIIIUTIHAPHOI OpraHizamii sMicTy
iHTerpoBaHmHil, iHIHBLIY AIEHOTO HaBYaHHS IHTETPOBAHOTO Ii3HAHHA 3aKOHIB
310p0B’ A30epeKEHHA B OCBITI. TIPUPOJI i CYCIIUTECTBA HA OCHOBI CHCTEMHOTO
% OCBITHBOTO IIDOIIECY
3MICTOBHH BJIOK

« ®irocodis HayKH *MeToJHKA HABYAHHT
« Ocropn upodeciinol =MeTO/IONIOTisI HAYKOBHX . et 5
EOMVHIKaILii iHO3eMHOIO JOoCTiMEeHb ﬁ\?g'?emmaom Po;?g‘:ﬂ‘:}ﬁgylm
MOBOIO 1 T. . * IndopMarifino- . :
KOSY}}I)iKa:EHBHi gggxe;}gfma;:m a
TeXHOIOTii B HAYKOBHX {HTCrpATLITHX PiBIATT
JOCTREHHAX = BuOpan1 naTaHHA
=Teopid Ta METOIHKA CUIEPKOMIUIEKCHOTO aHAIL3y
HeJarorigloi JistTEHOCTI * BE6paHi THTAHET FeoMeTpii
*TIcHXOIOrisl Meaarori<Hol = IoJATKOBI po3aima
JiSTIBHOCTI cIeMEeHTapHO1 MATEMAaTHKH i
*XMapHi TeXHOIOTII B e
OCBITi i T. II.
— =
OPTAHIBANIMHO-TEXHOJIOITYHHNHU BJIOK
M A
Metomn: 3acobm: mporpamHi Popmu: TexHo.1orii: iFHOBAIIfiHI OCBITHI TEXHOIOTI1,

TIe AT OTi YHi; TEXHI'HL, ayZUTOopHa, {HTepAKTHEHI TeXHOMOTII — (eKItii-THcKycil, COKpATiB
TIPOSKTYBAHHA, My IIETHMEMHHL YCHI, AHCTAHIIHHE, JIAITOT, MO3KOBHIT IITYPM, a3yPHAa ITHIKA, case-study),
MOJIETIOBAHH; ApyKoBaH, TPYTIOBL, H(OpPMALIAH] TeXHOIOTT

; B TIaT(opME 1HIHMEITYATBHL
IHTeDaKTIIBHI.

/~ AHAJITHYHO-MOHITOPUHI OBHI BJIOK =
> Q e
KpnTepianeni iarHoc THUHHH

KoMmeTe THiCHIMTT

MOKAHAKH Ipodec il = iAcTpYMeHTapiii( aHKeTH,
TOTOBHOCTi MARBYTHIX OIIIHHO-PE3YJIBTATHUBHHNH KBATIMETDHH] 4HKeTI,
YIHTEIIE 10 BHEIATAHEST TeCTH, PIBHEeBI KeHcH)
MATEMATHKH B YMOBAX BJIOK
TeXHOMOTI3AIN T . L .
CxiaoBi IpodecifiHoi TOTOBHOCTI
IIcaxogeritaa KOMIIOHEeHTH: HaykoBo-OpaKkTHIHA IIpakTHYIHA CKIaJoBa
ITiHHICHO-MOTHB AILHITEH KowmmoneHT: KorHiTHEHIET (ICHX0I0TO- KonmomenTH OmepariiHHO- T STEHICHHI,
TeJarorigHi, GaxoBi, MeTOIHYHI SHAHHA) 0co0HCTICHO -PedIek CHBHHT

PesyanTar: cpopMoBana mpodeciiina TOTOBHICTE MAaHOYTHIX YIHTEIIB MAaTEMaTHKH JI0
TEXHOJIOr13allll OCBITHROI'O IPOIECY B YMOBaX IpohiIbHOL HIKOIH
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‘'HMmMekkSs9d? ¢Yts¢ 080 |045|/0,63] 0,82 | 046|0,66] 094 | 0,81
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o B¢ ) d3dr] taiafictaidesd’

2901

s 4 mlsdz H J (4 MisteH | d o ydlsg d
, tc9 j dz! , tco J dz’ , '

- UdSIZdZW tGESJ d fr]W ISJtGd313 tc 94 Wétﬁds tGéJ d EQWJBdt

L dz0O dzts f Is L dz0 Y SOdeSff] L 020 d3t58(

h s ) & h s ls h s )

d b d b dzts i |
1 Gdetsfmisd| 0,79 | 0,45 0,63 0,74 0,44 0,65 0,82 0,89
2 |fesj CIskz| 0,78 | 0,49 0,65 0,77 05| 064 | 094 0,7
3 | S sdzilstelz| 0,76 [ 0,47 0,63 0,76 0,46 | 0,64 | 0,95 0,88
4 |stcclOOs s’y 0,8 0,49 0,6 0,75 0,48 | 0,65 | 0,93 0,89
5 | sk @sd| 084 [ 0,53 0,64 0,79 0,54 065 0,96 0,92
6 IS4 =~ dgtsdzty 0,77 | 0,54 0,66 0,78 0,52 | 0,63 0,97 0,67
7 sjg ~dz" 4y 0,79 | 0,49 0,57 0,77 0,5 0,6 0,85 0,92

I ik &S 5o

f15C OL dzd 0,80 | 0,51 0,65 0,77 0,50 | 0,66 0,93 0,83
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] 56 OL dgdt Osds d3ts o O tiz® @ kodsdyS dedpty dzj § M) d o dzts @
¢ s B s dizifidelrGigilsd@sy d ko) dz
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- 1tsgoLdzngLdZ="@fthstgd31Ldz@antstseBLdz@-mWrs
s el dshis| L E dshs| sl atse
{ o d | dzts fi)
1 |4 0 Bekad 078 1052 0.60| 082 | 05 061 089 | 085
2 |4 OB 20 dzdzw 083 |051| 063| 085 | 056|066 092 | 0091
3| uOdto 0o Odzdzv | 0,75 | 0,47| 0,62| 0,81 | 049|0,64| 0,93 | 095
4|uOdstsise jtoHy j dd 084 | 0,49| 0,64| 08 | 0,48 061| 0,89 | 0,87
4 O 315 Q dpCD f) ezt Bzt
5 | ¥ bk aiat 079 | 0,49| 058| 084 | 049|060| 087 | 088
df G" BEEOd
] ¥ dzj C fidbel fiptiz ckis
6 |BBCd SR (49| 053070 087 | 057|069 095 | 0,89

HW a2 Idzts figheS 2 te 5 Y
f cH B® K © Oy
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8 s fy thipligftlz 4 to ts W2 jek 0,83 |0,52|067| 082 | 0,55|0,66| 0,95 | 0,88
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tog W dzd ¢ Mdgd fifetz Sode
9 | o oMz dsouiz Is( 080 | 050|064] 083 | 053063 091 | 090

¢ 5 B Qs ejdd §
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2 | HqHOCIsd yd 0,54 0,66 0,68 | 0,68 0,52 0,63 0,74 0,73
3 |fesiSIskzeo ¢ 0,49 | 0,65 0,63 | 0,65 0,50 | 0,64 | 0,73 0,75
4 | CtsdzmistclzC I 0,47 0,63 0,61 | 0,63 0,46 0,64 0,77 0,76
5 stceOdz L OK 049 | 0,60 | 0,58 | 061 | 048 | 0,65 | 0,77 | 0,76
6 |Is]j-dgsdztse | 053 | 0,64 | 0,64 | 0,65 0,54 | 0,65 | 0,72 0,76
7 |Isj adz ydz 0,56 0,68 0,72 | 0,71 0,54 | 0,69 0,75 0,77
} " HimMEE s9d2 051 | 0,65 0,64 | 0,66 0,51 | 0,66 0,73 0,75
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[BlesBC O JCMf jtedd3j dzlsOdz! dzgdr= H Oc
19jJHjJdO sOBdZdyw ¢"' dzr ¢ fmMded = S OL dzd € °
MiskH j dzls' o Qg &t §dz'ddgg dzls Odz! dets® ctelzf HTB
? 9" Haddzjdy CBydsets fsCOLddSO o' H
CoOHtOIs' © 9" Hnddzj dz

( $MmY J ted d&3d dals
" |stdstktsd 20 ¢ctkf o stdstetsd dzO ¢|f MY j ted d3j dzls ©
L/ |Hts JSEMYJteddiiHTs CMmyjteddslf’ fdzw J S jte|f ™ fdw JShy]t
~ X1-X; (xa-x)?>  |= X1-Xi Xi-X)? |~ X1-Xi (x-x)? |~ XX |(xa-xi)?
1] 0,243 0,190 0,036| 0,245 0,191| 0,037| 0,449| -0,076 0,006 0,245| -0,421| 0,178
2| 0,248 0,185 0,034 | 0,245 0,191| 0,037| 0,244| -0,281 0,079 0,249| -0,418| 0,175
3| 0,249 0,184 0,034| 0,246 0,190| 0,036| 0,246| -0,279 0,078 0,250( -0,417| 0,174
4] 0,234 0,199| 0,040| 0,249| 0,187| 0,035| 0,247| -0,278| 0,077| 0,246| -0,421| 0,177
5| 0,225 0,208 0,043| 0,248 0,188| 0,035| 0,249| -0,276 0,076 0,458 -0,209| 0,044
6| 0,235 0,198 0,039| 0,246 0,190| 0,036| 0,248| -0,277 0,077 0,246 -0,421| 0,177
7/ 0,238| 0,195| 0,038 0,249| 0,187| 0,035| 0,248 -0,277| 0,077| 0,249| -0,418| 0,175
8| 0,229| 0,204| 0,042| 0,248| 0,188| 0,035| 0,249| -0,276| 0,076| 0,246| -0,421| 0,177
9| 0,233| 0,200| 0,040| 0,246| 0,190| 0,036| 0,246| -0,279| 0,078| 0,246| -0,421| 0,177

[N
o

0,226| 0,207] 0,043] 0,249 0,187]| 0,035| 0,247| -0,278| 0,077| 0,246| -0,421| 0,177
0,249| 0,184| 0,034| 0,248 0,188| 0,035| 0,248 -0,277| 0,077| 0,246| -0,421| 0,177
0,249/ 0,184| 0,034| 0,246 0,190| 0,036| 0,248 -0,277| 0,077] 0,463| -0,204| 0,042
0,240 0,193 0,037| 0,246 0,190| 0,036| 0,249| -0,276| 0,076/ 0,473| -0,194| 0,038
0,249| 0,184| 0,034| 0,248 0,188| 0,035| 0,249| -0,276| 0,076/ 0,476| -0,191| 0,037
0,245| 0,188| 0,035| 0,249| 0,187| 0,035| 0,249| -0,276| 0,076/ 0,479| -0,188]| 0,035
0,240 0,193 0,037| 0,241| 0,195| 0,038| 0,249| -0,276| 0,076/ 0,484| -0,183| 0,033
0,242| 0,191| 0,037 0,242| 0,194| 0,038| 0,229| -0,296|, 0,088 0,478| -0,189| 0,036
0,243| 0,190| 0,036| 0,249| 0,187| 0,035| 0,249| -0,276| 0,076/ 0,460| -0,206| 0,043
0,206| 0,227| 0,052] 0,245| 0,191]| 0,037| 0,249| -0,276| 0,076] 0,462| -0,204| 0,042
0,248| 0,185| 0,034| 0,238] 0,198| 0,039| 0,246 -0,279| 0,078| 0,463| -0,204| 0,042
0,241| 0,192| 0,037] 0,247| 0,189| 0,036| 0,249| -0,276| 0,076] 0,463| -0,204| 0,042
0,241| 0,192| 0,037] 0,247| 0,189| 0,036| 0,249| -0,276| 0,076] 0,469| -0,198| 0,039
0,242| 0,191| 0,037] 0,248 0,188| 0,035| 0,246 -0,279| 0,078| 0,489| -0,178| 0,032
0,244, 0,189| 0,036] 0,249 0,187]| 0,035| 0,248 -0,277| 0,077 0,488| -0,179| 0,032
0,243| 0,190| 0,036| 0,249| 0,187| 0,035| 0,248| -0,277| 0,077 0,488| -0,179| 0,032
0,243| 0,190| 0,036| 0,241| 0,195| 0,038| 0,247| -0,278| 0,077 0,497| -0,170| 0,029
0,245| 0,188| 0,035| 0,249 0,187| 0,035| 0,247| -0,278| 0,077 0,484| -0,183| 0,033
0,240 0,193| 0,037 0,245 0,191| 0,037| 0,483| -0,042| 0,002 0,472| -0,195| 0,038
0,242| 0,191| 0,037 0,246 0,190| 0,036| 0,492| -0,033| 0,001| 0,472| -0,195| 0,038
0,243| 0,190| 0,036| 0,247| 0,189| 0,036| 0,460| -0,065| 0,004 0,471| -0,196| 0,038
0,245| 0,188| 0,035] 0,248 0,188| 0,035| 0,487| -0,038] 0,001| 0,471 -0,196| 0,038
0,245| 0,188]| 0,035] 0,245 0,191]| 0,037| 0,426 -0,099| 0,010f 0,471| -0,195| 0,038
0,247| 0,186| 0,035] 0,244| 0,192| 0,037| 0,468 -0,057| 0,003 0,472| -0,195| 0,038
0,478 -0,045| 0,002| 0,244 0,192| 0,037| 0,463| -0,063| 0,004 0,479| -0,188| 0,035
0,472| -0,039| 0,001] 0,249, 0,187]| 0,035| 0,463| -0,062| 0,004 0,473| -0,194| 0,038
0,477| -0,044| 0,002] 0,245 0,191]| 0,037| 0,364 -0,161| 0,026] 0,492| -0,175| 0,031
0,478| -0,045| 0,002| 0,246 0,190| 0,036| 0,463| -0,062| 0,004, 0,479| -0,188]| 0,035
0,479| -0,046| 0,002| 0,499| -0,063| 0,004| 0,463| -0,062| 0,004, 0,480| -0,187| 0,035
0,479| -0,046| 0,002| 0,499| -0,063| 0,004| 0,364| -0,162| 0,026/ 0,480| -0,187| 0,035
0,488| -0,055| 0,003| 0,459| -0,023| 0,001| 0,464| -0,062| 0,004| 0,495| -0,172| 0,030
0,497| -0,064| 0,004| 0,459| -0,023| 0,001| 0,464| -0,062| 0,004| 0,740| 0,073| 0,005
0,500| -0,067| 0,004| 0,460 -0,024| 0,001| 0,463| -0,063| 0,004| 0,740| 0,073| 0,005
0,493| -0,060| 0,004| 0,446 -0,010| 0,000| 0O,466| -0,059| 0,004| 0,740| 0,073] 0,005
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44| 0,492| -0,059| 0,003| 0,499| -0,063| 0,004| 0,466 -0,059| 0,004, 0,745| 0,078| 0,006
45| 0,488| -0,055| 0,003| 0,499| -0,063| 0,004| 0,467| -0,058, 0,003| 0,748| 0,081 0,007
46| 0,492| -0,059| 0,003| 0,508 -0,072| 0,005| 0,468 -0,058, 0,003| 0,748| 0,081 0,007
47| 0,492| -0,059| 0,003| 0,493| -0,057| 0,003| 0,468 -0,058, 0,003| 0,748| 0,081 0,007
48| 0,474| -0,041| 0,002| 0,493| -0,057| 0,003| 0,468| -0,058| 0,003] 0,749 0,082| 0,007
49| 0,485| -0,052| 0,003| 0,494| -0,058| 0,003| 0,467| -0,058| 0,003] 0,740{ 0,073| 0,005
50/ 0,484| -0,051| 0,003| 0,497| -0,061| 0,004| 0,468| -0,057| 0,003] 0,744 0,077 0,006
51] 0,486 -0,053| 0,003| 0,491| -0,055| 0,003| 0,469| -0,056| 0,003] 0,740{ 0,073| 0,005
52| 0,488| -0,055| 0,003| 0,493| -0,057| 0,003| 0,468| -0,058| 0,003] 0,740{ 0,073| 0,005
53/ 0,483| -0,050| 0,002| 0,492| -0,056| 0,003| 0,467| -0,058| 0,003] 0,740| 0,073| 0,005
54| 0,486| -0,053| 0,003| 0,492| -0,056| 0,003| 0,471| -0,054| 0,003] 0,674| 0,007| 0,000
55 0,489| -0,056| 0,003| 0,494| -0,058| 0,003| 0,474| -0,051| 0,003 0,674| 0,007| 0,000
56| 0,482| -0,049| 0,002| 0,487| -0,051| 0,003| 0,494| -0,031| 0,001] 0,744| 0,077| 0,006
57/ 0,489| -0,056| 0,003| 0,499| -0,063| 0,004| 0,498| -0,028| 0,001] 0,764| 0,097| 0,009
58 0,485| -0,052| 0,003| 0,488 -0,052| 0,003| 0,473| -0,052| 0,003] 0,746 0,079| 0,006
59 0,480| -0,047| 0,002 0,481| -0,045| 0,002| 0,481| -0,044| 0,002| 0,748| 0,081| 0,007
60 0,485| -0,052| 0,003| 0,483| -0,047| 0,002| 0,471| -0,054| 0,003] 0,748| 0,081| 0,007
61 0,489| -0,056| 0,003| 0,484| -0,048| 0,002| 0,470| -0,055| 0,003] 0,749| 0,082| 0,007
62 0,494| -0,061| 0,004| 0,487 -0,051| 0,003| 0,471| -0,054| 0,003] 0,740| 0,073| 0,005
63 0,488| -0,055| 0,003| 0,488| -0,052| 0,003| 0,472| -0,053| 0,003] 0,742| 0,075| 0,006
64| 0,482| -0,049| 0,002| 0,470| -0,034| 0,001| 0,491| -0,035| 0,001] 0,692| 0,025| 0,001
65 0,484| -0,051| 0,003| 0,494| -0,058| 0,003| 0,491| -0,035| 0,001] 0,747| 0,080 0,006
66| 0,484| -0,051| 0,003| 0,494| -0,058| 0,003| 0,471| -0,054, 0,003] 0,748| 0,081| 0,007
67, 0,485| -0,052| 0,003| 0,475| -0,039| 0,001| 0,471| -0,054, 0,003] 0,742| 0,075| 0,006
68 0,489| -0,056| 0,003| 0,497| -0,061| 0,004| 0,471| -0,054, 0,003] 0,744| 0,077| 0,006
69 0,489| -0,056| 0,003| 0,481| -0,045| 0,002| 0,471| -0,054, 0,003| 0,744| 0,077| 0,006
70, 0,480| -0,047| 0,002| 0,479| -0,043| 0,002| 0,472| -0,054, 0,003| 0,740| 0,073] 0,005
71 0,490| -0,057| 0,003| 0,484| -0,048| 0,002| 0,491| -0,034, 0,001] 0,640| -0,027| 0,001
721 0,498| -0,065| 0,004| 0,485| -0,049| 0,002| 0,741| 0,216| 0,047| 0,740| 0,073| 0,005
731 0,480| -0,047| 0,002| 0,487| -0,051| 0,003| 0,741| 0,216| 0,047| 0,749| 0,082| 0,007
74] 0,493| -0,060| 0,004| 0,490| -0,054| 0,003| 0,742| 0,217| 0,047| 0,749| 0,082| 0,007
75 0,485| -0,052| 0,003| 0,492| -0,056| 0,003| 0,742| 0,216| 0,047| 0,739| 0,072| 0,005
76| 0,497| -0,064| 0,004| 0,493| -0,057| 0,003| 0,727 0,202| 0,041 0,729]| 0,062 0,004
77 0,483| -0,050| 0,002| 0,494| -0,058| 0,003| 0,737| 0,212| 0,045 0,737| 0,070| 0,005
78 0,482| -0,049| 0,002| 0,496 -0,060| 0,004| 0,736| 0,211 0,044, 0,740| 0,073| 0,005
79 0,484| -0,051| 0,003| 0,497| -0,061| 0,004| 0,736] 0,211| 0,044, 0,730] 0,063| 0,004
80 0,485| -0,052| 0,003| 0,499| -0,063| 0,004| 0,733| 0,208 0,043] 0,741| 0,074 0,006
81 0,485| -0,052| 0,003| 0,495| -0,059| 0,003| 0,724| 0,299 0,040/ 0,951| 0,284| 0,081
82 0,486| -0,053| 0,003| 0,487| -0,051| 0,003| 0,730] 0,205| 0,042| 0,957| 0,290| 0,084
83 0,488| -0,055| 0,003| 0,483| -0,047| 0,002| 0,742| 0,217| 0,047| 0,958| 0,291| 0,085
84| 0,497| -0,064| 0,004| 0,482| -0,046| 0,002| 0,742| 0,217| 0,047 0,958| 0,291| 0,085
85/ 0,498| -0,065| 0,004| 0,484| -0,048| 0,002| 0,738] 0,213| 0,045| 0,962| 0,295| 0,087
86| 0,490| -0,057| 0,003| 0,495| -0,059| 0,003| 0,718] 0,193| 0,037] 0,964| 0,297| 0,088
87/ 0,492| -0,059| 0,003| 0,488| -0,052| 0,003| 0,748| 0,223| 0,050f 0,966| 0,299| 0,090
88 0,492| -0,059| 0,003| 0,481| -0,045| 0,002| 0,748| 0,223| 0,050/ 0,971| 0,304| 0,093
89 0,495| -0,062| 0,004| 0,482| -0,046| 0,002| 0,846 0,321| 0,103] 0,973| 0,306| 0,094
90| 0,469| -0,036| 0,001| 0,487| -0,051| 0,003| 0,989| 0,463 0,215 0,987 0,321 0,103
91| 0,490| -0,057| 0,003| 0,499| -0,063| 0,004| 0,941| 0,416, 0,173] 0,988| 0,321] 0,103
92| 0,493| -0,060| 0,004| 0,489| -0,053| 0,003| 0,999| 0,474, 0,225 0,988 0,321 0,103
93 0,492| -0,059| 0,003| 0,497| -0,061| 0,004| 0,898 0,373| 0,139] 0,988 0,321 0,103
94| 0,492| -0,059| 0,003| 0,490 -0,054| 0,003| 0,996| 0,471 0,222| 0,988| 0,321] 0,103
95/ 0,499| -0,066| 0,004| 0,492| -0,056| 0,003| 0,995| 0470, 0,221] 0,984 0,317] 0,101
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96| 0,497| -0,064| 0,004| 0,485| -0,049| 0,002| 0,889| 0,364, 0,132 0,985| 0,318| 0,101
97, 0,498| -0,065| 0,004| 0,745| -0,309| 0,095| 0,989| 0,464, 0,215 0,987| 0,320| 0,103
98 0,499| -0,066| 0,004| 0,746 -0,310| 0,096| 0,879| 0,354, 0,125| 0,950| 0,283 0,080
99 0,749| -0,316| 0,100| 0,741| -0,305| 0,093| 0,980| 0,455, 0,207 0,996| 0,329| 0,108
100 0,749| -0,316| 0,100| 0,748, -0,312| 0,097| 0,892| 0,367 0,135 0,997| 0,330| 0,109
101 0,740f -0,307| 0,094| 0,999, -0,563| 0,317| 0,992| 0,467| 0,218 0,997| 0,330| 0,109
102 0,978| -0,545| 0,297| 0,993| -0,557| 0,310| 0,892 0,367| 0,135 0,998| 0,331| 0,110
103 0,979| -0,546| 0,298| 0,988| -0,552| 0,304| 0,992| 0,467| 0,218 0,998| 0,331 0,110
104 0,789| -0,356| 0,126] 0,973| -0,537| 0,288

105 0,890 -0,457] 0,209]| 0,978]| -0,542| 0,293
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5% 1 530,033, 19" Hid L dz20r SH d i35 fnj toj H d&
s=\/ia(x X)?

(n-1) ' Scwwa160, S, =018l [ O 58O
m=_"_
o jdzdudded MjtejHdz & tsn@qdzwpcdzvu @OV tStEdsl tatssh

M 6 50016, M ¢ 1 =QO1E. " Hi)ls 0o dzv ' Bt L 2Oy o

Xj ¢ i7g X 5 dgls
\/ Q.fr]"ﬁ'mgtsdzkc lSIStGC{tda(M.Z%IS
3. rdzy  fjtjo €d c¢'flsjLd hPEHE
jSMY jtedd3j des Oz dets” sjodesdzse’’ MCswdmls
offtctso OHY jdadzy j S jtoed 3] dzelsOdz! dets’™ Isj n das dzt
) IsOB dzd y* 5B ®Qp SARS BE: X 40667

4 (X- %)% s @sib640" & (X- %)% ¢ n45%306; S  ,50235, s | ¢ 02287,
M dzls:th,OZS, m ¢ fn_ﬁqgozz



298

X; ¢ g %
{= ng.qugtzsdztsm=4’387_
\/mgg.fn"fr”ktsdzlste



299

rdrovfs

*bpolststem! € d2 HBESBESE

ltcd S d&zOHd IsQHOYS j 2 M

1 OHANBEZOY' vaWstcdstso Odz' Mls+ 3" ydzed = dzO:
fjtojlsotstcjdz? * dzjtsBrR' Hdes¥ f jtojHEZBBO BB
9 Y dsdkBz. uvdkkz o ftosyjfMm' dOo yOdadzw Mmiskzt
C3B' dzso Odzd -~ o tcOQo, dzi  J tej C sSirdOm "ddn dzt
Odze stedIsdz, dzOo yddzdmw odSCtsdzo Olsd dzO2 {f totsH
fsCOLk, hts, Ed@3 st yd odCtdizo Olsd ¢ s dzed 2
Miskn jdzsd yombsts fodfkzmME Ot ls: Mw § sd3d dzts €
HyJSC dzr CO dif jtoj bBBES LO" HdzOIsd o s’ H( dats
l tosOdzOdz' L2 fHjtojlsoattej dzdgv o dteOLEZ, od¢
Hsf 20 j dz z ydzv o3qd , LOWMEIsj fteduydded A
L Of sB' 6 Odedz" ~ 3.

1. (F-4)(2-57) - (R-1)(2- 77) =6:-8-1572 + 2(RT 271 7~

2. (F-4)2-57) - (R-1)(277)65- 8- 152+ 2(RT 20+21 772+ T

ddlszOy' & -~ 1 disydzO o' HdzgjMisd HEt odL
tesB IO 'L y' ot sdf so 5% BS H J dzdz® tc j Odz
fjtojlsotstecs 90OIsd y' dz odtOLd MftewdBsolz’ Is! f
BOIj BZOIsdSd IOSda M st ' daO on Ovddz’ deats fHs'* -
tejLlzdz sOIsd ydn H' 2 (H' OC detsfls d ydzd 2 O d
SHjtoy Odzgz ‘" dgW stcd3Oy' ¥ 1O ' dalsjteftcj skzo Olsd
L3 Mz O 2tet dj ssHdydes’ tsB-te@igdes & ©
Lo OV §'dder o OIsd MdlskzOy' & o yY' desdBz, fttsc
CsdeS toj IsdL tso Odzglz H ' W dz' dz -fipdinls zdzapdsF dz® dz@ dz'te it

1 OHANBGBEZOY W Hizd B . " L HY Jtoj dz f sz dzts €
Istslstsy dzd s H Jtcjlsotste] dz shtsedzdo s Hicspg 58
dzj HBOdZ' LOfdMmMd MkskzHjdzsde E LshdlsOn ( dz
dzj Hslsted B3O dzdz?y HEBMIsOIsdz ts5° o' HMlsOdz a3’ N



300

fjtejdz ¢ oddiseg, wWCdr 9Otlsts HEslstocd dzglzo Olsd f
lets’ dz MbwYWsE d y'dssy dzdeo d di3d  § sd3d dz¢ 0Od3d  fls
ftosf sdzlz* Is ftesotsHdIlsd o' Hf so ' H dzk tcts B
Ot lzd3j dzlsiz2 Isj . t sLGdzw dgt Is] i d Is Odzdzw o d !
MiskH j dzlsd 9, HdMistcOCIssted wECdn W istedztso Oc
MieH jdzZlsde. (ovwimkz2Ilsj t' o jdz ' deW stcd3Ols d o dzt
hCsdw teOdsd SOCdR LOoHOdy . uwCtdmlstlkzy 21s

sdskzoOoy' ' w -~ 2 2O ' 99 dL dzOyj detse , sy
ftesOdzOdz' L zo Ols( sfMtsB dzd o glzsc s9 C DROHEL &
ROl j BOIsdydzed?2 OdzOdz' L), odH' dzdlsd ¢ tslsj day
MiskzH j dzlsd o-H d § @l ¢ € dzd 2 4/ Qs O ¢ fing fislsizisdsdzts| dzd 2
LOf tosf sdzzo Olsd sy dzdeo z ' dzlsjteftcjlsOy' ¥ ko
CtsdeC toj Isdzf] BOH Ofdge([d 2 BBso " todzz H ' W dz' dg' fyls!
M cdeMmistclz® 9 Olsd dBjIstsHduyudzz -WshpHz ( toist & dzt
o] Ctsd3j dzgH Oy 2 ded?2 0OdzOdz' L) . 1 ted y! sdBz o' H
L dzOdzdzy fftots MdlskzOy' 5 1O oo Odp'jX.0 Ots tiz] -
OCyjdasd oL OH®Y' € jLAdsB dzj dets dz0 Ctsdzlsj € Mmilsd
sjMmMlssodn Isjrndsdztse’ 2, L sCtcj BO, Isd =, wo
Hsf ¢ O IsO¢ tsy odC stcd Mis O dzdaw B AN ORI
9 Hf o " HMdS-C SHdstctsdals B Ddets dzs™ t6j OC Yy~ 9 yd|
H' dzso SW tc@dedf] dzls ktetsClz) .

1 OHA@NBEZzOY' M jiojB. adoayjdedgv s Isj &sd ¢ |
Bdesy dzd SO L O HEZYSCde Eydlsjdz HEts HEBHROh dz t

1 OHAYOGej s ste' Is! HEdzizigs© dziz O tidztizs tst5 dzg d G

0)R(26-b) ; RHAZ+5)

ljtcjo ' .cCk HBROMdy BEts L OoHOdzdzw  jtod +
tctsL o 6w L Odg ZzO0 dz' 9" 2 yOMmlsddz Hish € d. C
StccOdz' Lo Olsd H' Wdz dzg' Mis! MiskzHtg dBdzle? dzO¢ @
BOZO o' HoatsHdIdmw L OMtsB Od3 dz0o YOdadaw  ( W ¢
sOSC iz EkZtotsy' (9" HfB9 " Hdes HB 98¢ OL Oded n



301

ftcd2td@3dd tosLikzd@itets’™ H' wdz desfls’ d&BOsIs! od¢
MiskzH jdzlsdoe ? Mgy H BdAJF) ©od o  Hoa jH]JIs] s
L Oc Odz dzj dzdzt ?

1JdodLdzOyj dz2 mMls: MdlsezOy" " -~ 3 fjtejHBO
fsfjtcjHds 2 OOz’ L. BOIj BOIsdydesets IsO 3
LOGCOd &0 ty' &€ 0 SCds ysod? Odd&LROy'
Ctodefistelze 9 Odzdzw (' , T dOH jtedss dn@dzdz (& dOts t©dg@Is
so steyts’ " tetse L OY' ) dzO M ls &z §-fizd C dzQje IO
H' Wdz dztsfyls MiskzH j dzlsd 9, ftotsc dztsL z o Odzdg”
tcj Odz' 10® gZO dzts a O dzd ~ E LOHOY' H' 2 (ftetsc 0
tejLlzdz sOIs' o o d¢ sdzOdzts’ tetsB tsls(d, i tcd 2 dz
sy’ dzs 9 Odzdzg? o dzOfdedr ° HtojHMIsOodzj dedr ¢ Gt
(Y -QfgdsE sdsc' Yydzd 2 OdzOdz' L0 dzts eSS tefigfctdzfip tsOaciatz™
ftotsBdzj d3d, L H' 2fMdz] dede? MOBSOdZOdz' Lz, L OcC

JteeOdzg LOyYy' v tsetslsd L CJjJ2Mtsdz 9 OkHJIs
we Ctsdzj Slsdoades’” yYyd ctekzfsess’ Wtedd, ISOC
Ctckf s0 O WstedzO o' BH A h flylk ¥ Odels's | ftotsH [z
" dzls § dzfnd o dats’ CsdBzdz S OYy"' sO & Yy sMmtsedMmlis
MkzHjdals' 8 OCOHJ B yYydes®™ ctelzfd (ftedyusdsz o
£ fLO00OHdIsstcdzed?2 yYyoOfm Bk ~tsH' dWREYT J ©HOdA

L Off s t5dzts o Odzd B B Cesctlkzl O®) , GO
‘s j8OCkdodzsils’ , HJO®R ydshls' , S i dj
sodh Myshse' & H' wd dsfs', {(shkkd s

MOMsmis' 2 dziz - ‘daOde@EOOIxrtialz” nis MiskzHj dzls’ o,
shsedmls' Mdk tj%djChn ¢«&, HsLotd' odC do
B' dz hsfyls' Mk dals' o cwbk§d. |

sd2?fm & [ OPHOdzdz BsyJ & Misdlsdmw RBOIs|
L Ooa HOdzdzw, OS¢ ' EZ o " HYBO " H' ' ' h jdadaV)
us®kz yj bOSC. cChis daj o 'Istsdzte ClOydzils® d otdy' h ji
o' todzy to' h j dzdav .



302

1 O9 H O 2 H " Is! Ho O dOIkzttOdz dzd~ yd fdzC
' Lded y® StotOmiEojs  wd M dts .

t SL9oO0WL Odadg” :
1JRO2:h S Odz  YdbzO, 1 1sGs Ha? - b f fgdetyls j  yd fdzs
2-b’=(@a+b)(a-b),lsm-b=1

{sLo6WL ke yqd Wi B 'a‘%%wd’eat)wppp ®
l ° H{ s@="66,b=59.
dlskHjdzsd fmsoaddzde fHted2sd HBs oadMmdese S k&
a-b=1 I¥8b’=wa+b= 119 = 7 A 17, (
stsBlstsMe &OH j dzj yd fdzts.

Aj By dz0 o t' adz 2 & te' IkteOClkkzoOld O
fsoddz0 BEdMEE®hHsd@ets W fsiddkikz o ¢
(' Mdzv tosL C dzOH Odedz? dzO0 d3dztsy dzd € d dBsy dzO
udfmd dz daj ' fdelz” ) .

sj2f 2. 1 08 jHjdts wWdsLPY L Qozda®d ps' o dzv oz

i SLOOWL OdzdaV

[ B d&zOMIss o dL dzOYJ dzdz" W T ez@W dzdzY H tz] BB H
Yy! Bets ' odegWdzdegv HEts CEBO.

1l ZH] &3t di3OIs (d:

X+1+3A @ p Mow p+t3Lod p WO p+3x+1=xil;

X+1+X+1+3w pMow pA3 WMo p Wow p =xi1;

No pMow pA3 G p Wow p =1 xi 1.

I tsils®dzoiztlzy dzdz? 9 - tBle dos ‘Viowe d,te OF ¢ d 2dz' o 5
YOMmlsddets ftsyOlSsotsets to' adaW dadz? . 1 OB dad d
Yofisddz to' o dzwidadzy Wiodf @ s ezt (xi 1).

1 " Hdzgj Mj di3s sBdHO ' YOMmlsddzed BMisOdzdz tscts

WP ow P WP W p

T W p TLO wEQx= 1.



303

[Betsotstet 8 yd LOfwsfsdso Odzy wsL o oW L O
odMmdetse C 2 HADBMisGietsdzdz' 2 C St dzr ° hts o' dz
dzj sslstsy dzts to° 9 dadfidly R sz o JtcOL 5

sdi2Mm B8 [ R@dnHOdedz By kls! & Misdlsdmw O

L O9 H Odzdz" |, sO¢ 2 o' Hftse ' H' ‘ tctsL 9 6 W
fswidz s ysdz yj bOS. |1 yYy' sz oadfoOHSCE
fsCOLlk, yd &)y O o0 Ligh QuEdds d¢ H€stOiCS, Is dtess.

s dz2 € [ BLOOWLEBSE, Ists 9aCOy Is4 oMm" f tsdidc
1 O9 H Ofdzizf'dz f ctsH O9 § Y- ftcBH O mMdzde d o
C' dzsctcOd3;f ®O 1'0dph dRtcdz. ¢dzj k2 fjtehtsets ¢
Ctoypdze Mdzd o d, -Os dzts sHdedlms.tsevis © Mdzded o dc ' Hd
i SL9O®OWL OdzdgW
VL fjthsets fftotsH Oo Yywdz@i) dv, ¢ -lszO UntfdeOteitsdg @ Isc
E dz sets Ctshisiz® 1001 5G0edmg tcdd 1u SHotc kg’ WGl [k
MlsOdzse dlils! 1 sddis o’ dzzeo Se@OUFdEdE It §f * 0 C ° dzts,  (
100 ctodz. v OCddz yddetsdz, £k Hkzetsets CEkffkzoCd
l tjLbEkd IsOlIs' BBetattej dzgdgv € Jj2MO, Mk
Isj, hts Ed@soa O L OoHOdzdz" ¢ Stcj UAdg dzO toda 2 H fotsa
1 9o ' todzsets Iso jtoHY Jjdzdzv c¢cu f J toh-tdg@e diets
Lsofm' &3 dzj o dzdeg@®@®OBON K W"Cls' E dg tsets
fjtehd?2 ftesHOo jy' -£€] tdzscic®ZOC Witzy &Js tzis © g Az
Mdzda stkOL ¢ MssycoOdd. ¢ 150 ctdz o' dg, W

mMdzde, O dzgf LO 1 €¢ & wWCtsls' . ¢ dzOdzse" ' ydz
mMdzde (O dzj Is' dzr SO B "Easlsfhdzd o © W 010 ts 16 dc@z
mMdzde * o', dz'e fiedfgd Edz' IsOI® yYtsets ftodnmnSHWIS
B wWetsls' Mmdzde dzgj o Hte' Ldgw ' Is! MW 9" H L OL
G tcdz) .

109 jJHjdBS o tdagj [(BLOOWL Odedzy. 1 stc' 9 dgV ‘ d3



304

ftosHO- -AC dscOdBL & 168l ccdz, Iselss y' dzC

MsOdesoadls! . ¢ k Htkzetsets ftosHOoa Yyw &' Wl
LO ¢ dzsetcOdz. v OSddz yddesdz, ¢ dzscteOdBZ o'
CzfzoOId Mdzdoed ode ' Hdz M| Ek dz BEts.

[t8)j BERIsd O@ftcit tsddfg tcOQoddz dzj tefsL
fjtehtsets ftesHOoyw BEZH|] SCkfidzjdes 2 €6 f)dz
BzH] SCkfdzjdes 3 €¢ MmMdzde, ftedquyutsdkz & Wit
mMdzdoed k& HEkzetets ftoesHOoayw odc'  Hdz M j .

sj2fm 4 [ B] tcsz®8dY O L OHOYk ¢’ dz
RZOBBOdzt 9 Olsd W BBsCklsdzd s 5 dz' dz' wn Mm' ISC
m Aén L& ttitsolzy yd IOCdd yd dstsds.

stsyJdz foWwdkisCEkzlsdzdS L OHO' Is! MW tsHdzsL da
dzd y dz' 2 9 jteh d dzOd3dj. taltsd BlsjOd jzogtO datizv i ys H dz' °
LicsBoiBY(n¢ 1) Mi-sEgOgmMdzs akzL dz' 8 tjn ' Is
m A ptked?2 obkLtd d f§todds dz dzi ¥y Olsd L
Msofy" (O BOStY dzai G ts9ddzi dz dztsigd daizjL »BO |
BEzwiCd2 L n twHC" o, hwsC twdiiazdlh drdzd ® dzd " cbdz
stsBlsts sy j Blklsd tBteOdzd2 m A n Mt tnfipdse O«
D+ 1)mnif smMtse' © odBteOIsd Ho' o jtehdded ¢ tc
f stcOrnzo Pdedf EERBsC ZIsdzd ¢ HO O twWOLd: odBdts

fels'" &3 dedy e’ 2 o d?2 GCkls ° dzOesaf OCd, Istsc
l " HY Bo—H'=
V tsLeoOWL Odedz °  sd3d dz€ ( .

1. 1tdHlkzdO2lk] Otckdj dls,h CustafawOp * H tsC

teSLOoOWL Odedzy dzgj 9 tedey, day 9©COLE®¥ yd, HJ
2. 16Oy 'Isi of' fosRddSd o d&zOo jHj dz Bl
3. 1 09jH"'"Is4 9 tcdzgj tetsL 806w L Odgdz" .



305

] " HYfto "' H' dz0 f dls O dzdzv By s
1. 10 0OtSkzh' ttemsesd sk ddz v sfis@izdszd
slsted BOdes” h Ctsdzwtej s, ' 5 Hsoddedes BLklsd He

2 . v tctsL @ 6 W L Odzdz' o' todets f° HicOR 59 Odz
ftotslsddzy ydz' o jtehdded oW BsSklsddSO. ¢ dzj
' 9" hj, O .o ' hj dedydg 5° . 1 ! tdfizs co
s H dzO L SBtcOded » J teonjdh ddiz' © O,  tc@®o O dzhdaf

9 Hifto " HI :

(1.3)

[ dzw tsls tc d d30 dzdzw y' o o' todats’ o' Hf so'
tesL o OWL Odadz” ff jteh j toj yj dzdt™cWIddB®R zdedfids({df dz®
LOHO Is' MW HotdkO ftoslsddy yded dsd o j teh d dzOd3
ftcOo 58 | OBts o jtonds B O E ded 3 dz' 5
CsLOoOWL Odgdz , tsls taf 50 (Bsl) mrffy s'ffsdet e @ d B |
fteslsddzj ¥ dz' o diIsCdzdled JO. ¢dzi Gtd y' sl
ptcOnNo Odgd?2 yYskbdedC @0L Jusb®L’' 8% awh d d
wesils' fjthts’ . uvtsdkz skttdd6z kStejBO tL



306

sfdmMs¢ k" COYy' 2 LHBBEZOIOYO L O

1 0kz¢tse" Oy, o wWCdrn BfibkBd ¢ ol
tcjLEzdz sOIsd HdMmjtelsOY"
1. teHdS ¢. wty Odzr O L kzd3se dzj dz' Mis! t
oydlsjdz © &BOLj BOIsSdSd HEts od¢C sted Mmils Odzadgw
h CsddOrfded ¢ v jtedz ¢ af! S8t dzOyY' tsdzOdz! datsc
. J|. zYyPpPtqgedz€ ©e, 20161661 df. 142. . 16

2. tkzud<¢ ¢., 1 tsf]ficas®mH0Om NGwmddy | .dzdztso Oy
E ftesyjm O Misjtem:' S5’ ' HGEslssoCe] toodedf
ZOkSsoadn ftOYy! ¢l jHOGBE] yaz® Q' wi * |

443.
3. Voskoboinikov S., Melnik S., Stupak D., Rudyk Arganization of

distance learning in higher education based on competent approdbleesy and

methods of educational managemeéht0 1 8 . -~ 1 ( 21) . [ dzj € Is te 5 dzC
URL: http://Jumo.edu.ua/katalog¥idan;

4. t zudS¢ ¢. 1., Imhiset2d S8 0O | . [ .
Iz ftesW ' dz dz' 2 h € tsdz dzO smdzats o ° f' " HRtS

LHBStse 0V L BJ toffoed Sedz¥). Oy 'bEzz@dp'tedgw(dsty sk ¢ v j
Csdzj¢' dgse ' dsjde uv. 1. zjoNd#e OL54&j (1) :
2018 til554. 152

5. l smMEtsBts2dz Cs59 O ] . [ .. it HdC o .
[jdz ed S, uwlbfPREAd: LOY" ¥ f° HHcEEOE oHSAE S o
smhdztso "dzls j ctetseo Odetse s f t5° H dzO dadz™ d3j IstsH

CdeW sted3sOyt 2 ded s s R datsdzse " 2. I " MmMded & r dlsts
2018, 1 JHOGtsG " ydz dZ@% Index Capefricus, Git Fatt®,5 ) .
Google ScholgrUlrich's Periodicals Directory

6. tendS ¢. CHONMBEstcd Mis Odzdz?y dZOIs j BOk
ftcdC d&zOHdzd R G OdzzL jodr HESMdz' HY j deda” 7 H dzW
BZO2BIZIsdz = BOG " Mistc' o BOIsj BOIsdSd HB Is

C


http://visnyk.chnpu.edu.ua/
http://visnyk.chnpu.edu.ua/
http://umo.edu.ua/katalogh-vidanj
https://scholar.google.com.ua/citations?user=siEdLkoAAAAJ&hl=uk
http://ulrichsweb.serialssolutions.com/

307

ftos¥ ' dz dz'12j HOT s Ydz' dzOG ;' disgsm®yy 2 d2

Index CopernicusCEJ S H. Crossref. Cite Fartxli6or .
7. t End ¢ o . wdzdzso Oy ' 2 dz' Isj » dzsdzts G *

f " HeslkksoaCd BO2BERISd -~ oaydlsjdz' © d3OIsj BBOIsG

) s ©n dz'fdits | OGS dgd . LOYf dMme d. g jtc’ w:

AKjdzstcOdz! deszCte®@ dzfp! €d2 HJjtey OQodzd?2 HJHOGHE
1 d dzdzd ysitelz€40d o dzd y ! ICHR., 2DL 1(-O0.~dey Copetnicus,9 0
World Cat,Google ScholagrAcademic Journals, Research Bid.

8. Voskoboinikova G., Doroshenko T., Rudyk A. Integrated approach to
providing technology of educational processes in the master's conditiogstutions
of higher educationModern SciendeMo d er n 2 PhNDdha. Lesk®
Nemor os. 2 07111@8. - 3. ®.95

1 Ok¢tse" Oy o " dzhdr dOkzCtSeda o
Of tsBOY' ¥ EOkj' Ok o HIM] ol

9. VoskoboinikovaG., DovzhukV., DovzhukN., RudykA. Dual education:
international experience and prospects of implementing the system of master trainin
in higher education in UkraindModern science and education: new realities and
scientific solutions13th International Scientific Conference on tbpit., Warna, 13
Jul vy, 2017. War na: 1U4a2E, 2017. Vol . X.

10. Modeling of the educational process and design of the method and
technologies of integrated adaptive education for master preparation in highel
education institutions. // Voskoboinikova G., Dovzhuk V. V., Dovzhuk N. Sh.,
Konovalova L.V., Rudik A.V. SCIENCRND LIFE. Karlovy Vary, Czech Republic,
2018. 1284. 282

11. Voskoboinicova G., Voskoboinicov
Stupak D. Organization of distance education basegemtagogical innovation and

technologization of educational processes in the master training system in conditions


https://scholar.google.com.ua/citations?user=siEdLkoAAAAJ&hl=uk

308

university education¢ Mo d er n Science. B USSN r2&6%/368, a n (
2018. Varna iviol . XI . d&. 72

12. ] sMC tsB 5 dzff Steae.Clr .50 N2Czs sdaetso Qdztda @
t EHY T ) totsj C Iskz o Odzdzw BBd ssH G ‘ Is § - dzts dzts G
zOo yOdzdz? bk ftetsyd M’ BOG " Misj tef! S O gs'dre at
Isd mdesdzsc ' = EZf Qo dz' digips j dBO sOwixDf dzdafuieyd Vi Is izt .
B HJME2 7 29 Is 4. 2 BBIRL: wewvw.pdpu.edu.uadoc / konf/2017/
atl2017/atl2017.pdf

13. ] s sBc2dz C 59 O ] . [ ., [ soay ¢
sdetso Qdits9,© t Hd S . 1. ] Jom] O1ieiEsiE) | dalsdeO dz© |
HsMdz Hdets® SO BLHBSs Yys' S steOlsdo dzts’
sfme " Isdz! BGts f Otelsdzd eMmise O. [ Ols j #f tc®@deds d ydk
CodgW Jtejdzay' ™ C¢cOHOfIsOY' 2dz sy dzdo sifjfds® H'

14. t zndS ¢. 1. ,0]l smMC[sB sWda dds'an 2 Odz! dzj
Eyofmdzed ¢ &« Mo " Isdz sets ftesyj Mk £ fosW ' d

" deW sted3OIsdL Oyt T . vsjLd HEY o HIEQ B Gets ' d3

fcOCIsdydzss’ Cjsteaejdejetzyl 8 ,3 coldidz" 2018 to.
15. | sMC B2 dguC [., IcMSsem2ds S500

l 65jClsko Odzdz? sjmdesese’ L Oy~ Mo lsd &¢

Coli3f JIsjdzlsdg’ Mdesets ' HRtSHVe .3 )y 20 tetizd fzts " ¢
fcOCIsdydzts’™  ¢cSOHANY jiste[jodda) * £ s i @ alztk 'dziizdz ©~ dzOio Y O
201884 MO, 28 ybplsdw' &BPdz8 . 7 . 1T12B.d dzm! ¢
16. Rudyk A., Voskoboinikova G. Improving professional preparation of
mathematics for the optimization of education in a specialized school in technical
conditions of educational ptesses.The third international scientific congress of
scientists of Europas part of the Il International Scientific Forum of Scientists "East
- West" (Austria- Russia- Kazakhstan Canada Ukraine - Czech Republic) 11th
January 2019vienna,Austria 2019P. 377 381.
17. 1t 2Hd S Qudzs JteOS Isd o dz Isd A dzs dzts e ' z
CGslsso dztsmls® d3O2BEZIsdz" = BOG' Mistc® 8 BOIsJ BOIL


http://www.pdpu.edu.ua/

309

. oW’ dz dg'B? i €8 dz’dyOIs]j o) @@AC B H dzis tc O SdEOf§ ds
Csda? J tgjodPfds’'d Isj Rdzts@is ¢ dzdzv dz0@2 QO §zézy 30 A
2019 1t6v " dyjuud ! CSidds. w. 51

18. Rudyk A. Methodical approaches to the application of mathematical
planning of scientific and technical development resedatdilection of scientific
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JOBIIKA

PO BNPOBAKEHHS Pe3yJbTATIB IHCEPTANIHHOTO JoCaime HHs
Pynuk Anun Birajaiienn
3 Temu «IIpodeciiina nigroroka MaiifyTHix yuuTenis MATEMATHKH 10
TexHoaorizauii ocBiTHBOrO Npouecy y npoginbriii mxoai»

PesyneraTd OuceprauifiHoro pocnigpxenns Pynuk A. B. ynponoex 2016-
2017pp. BUpoBamKeHi y HABYANBHO-BHXOBHHI MPOLEC MAaricTepchKol MiArOTOBKH
cTyaeHTiB ekoHOMiUHOTO hakynsrety i (akynbTeTy OyAiBHHUTBA, apXiTEeKTYpH Ta
iH(hopMaIiiHHX TeXHONOITH.

PospoGieni jgucepraHTOM MOJENb, Tporpama 1 HaBYAILHO-METOIHYHE
zabeanevenns npodeciiinol miaroToBkH MalHGYTHIX YYMTENiB MaTeMaTHKH [0
TeXHONOTIZanii OCBITHROIO npoLecy y NpodineHiid wkon cnpusni hopMyBaHHIO
FOTOBHOCTI CTYIEHTiB 10 npodeciino-negaroriydol mianeHocTi y npodilbHHX
Komax Ta peatisauii (AaXOBHX KOMMETEHIH BHKIalaYa i JOCTHIIHWKA y ramysi.
MeToaHuHi peKoMeHallil 10 3acTOCYBaH A IHHOBALifHNX NefarorivHuX TeXHOJIOoriH
Ta mporpamue 3abe3sneueHHA JNA 3AIHCHEHHA MYJBTHMEIIHHOTO CYNpOBOAY Ha
ypokax MaTeMaTWKd y OpodiibHHX MIKOTax BIpOBaKeHi B OCBITHIA mnpouec
CTYAEHTIB Ad ayAUTOPHOT (POPMH HABYAHHS TA B YMOBAX JIMCTAHUIAHOTO HABYAHHS
cTyleHTiB 3a0uHoi dopmu. 3anponoHOBaHI ARTOPOM BIOCKOHAIEHHS opraHisauii
npodeciiinoi niaroToBkE MaiGyTHIX Y4HTeNiB MaTeMaTHKH [mf edexTHBHOCTI
(opmysanus X mpodeciiiHol roToBHOCTI 10 TeXHOMOrI3alii OCBITHEOTO TPOLECY ¥
npoinbHii  WKoni ®a 3acagax NpOBAKEHHA IepefoBoro  3apyOlxHoro 1
BITYM3HAHOIO TEJaroriyHoro JIOCEiAy, BHCBITAEHI ¥ HaykoBHX myOmikariiax
Pynuk A. B. BOpoBamkeHo y mpouec opradizauii HaykoBo-aocmiaHol pobotH Ta
HAMHCAHHA MAriCTEPCLKHX [JHIIOMHUX PODIT CTY/IEHTIB.

PeaynewraTd BOpOBALKeHHS MaTepianis quceprauiiizol poboTH miarsepauiy il
TEOPETHYHY | TPaKTHYHY 3HAYYLLCTh | MOMKYTh OyTH PEKOMEHIOBAHHMH Jms
BHKOPUCTAHHS Y [IPOIIECi MATICTEPCEKOT NiIrOTOBKH CTYIEHTIR, @ TAKOXK CTAKYBaHHS
BHK/IAIa4iB €KOHOMIYHHMX JHCIMIUIIH Ta iHQOpMauiifHHX TexXHOMOTiH Yy BHILHX
HABYANBHHX 3aKnanax. T A

[TpopexTop 3 HABYATFHO-BHXOBHOI POBUT

o

7 T. B. Jlanyenko
—
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Ry JIOBIIKA
NpPo BIPOBAJKEHHS PE3YALTATIB AHCEPTAMIIHOIO 10C/iKEHHS
Pyauxk Annu BitaniiBuu
3 Temu «IIpodeciiina niaroroska MaidyTHIX yUHTe iB MATEeMATHKH /10 TeXHoJaorizanii
OCBITHBOIO mpouecy y npodinbuii mKoai»

Pezynprati auceprauiiinoro pochiukenns Pyaumk A. B. ynpojposx 2016-2017pp.
BNPOBADKCHI Yy HABYAIBHO-BHXOBHMI MpOLEC MaricTepchKol MIATOTOBKH CTYACHTIB
[HCTHTYTY NPHKIAAHOT MaTeMaTHKH Ta (yHaameHTansHHX Hayk y HamionaabHomy
vHiBepcuTeTi «JIbBIBCHKA NMOMITEXHIKAN,

Po3poGeHi AHCEPTAHTOM MO/E/Ib, POIPaMa i HABYAILHO-METOAHYHE 3a0e3neyeHHs
npoecifiol NiAroTOBKH MaHGyTHIX YUMTENiB MaTEeMaTHKH 0 TEXHOJOri3auil OCBITHBLOIO
npouecy y npodiibHiH 1IKOM, METOANYHI peKOMEH/allil 10 3aCTOCYBaHHA IHHOBAUIfHMX
nejaroriyHUX TEXHOJOrH Ta nporpaMue 3ade3neyeHHs Uid 3MiHCHEHAS MYJIBTHMEIHHOTO
CYNIPOBOAY HA YPOKAaX MAaTeMaTHKH y NpoGLIbHUX WMIKOTaX crpusaid (GopMyBaHHIO
FOTOBHOCTI CTYAEHTIB 10 npodeciino-neaarcriqynoi AisnapHocTi Ta peatisaiii (paxoBux
KOMIIETeHUIH BHKNagaya 1 JOCHiJIHMKAa y raaysi. ABTOpcekHit  gopofoxk  mono
BJOCKOH&IEHHs opraHizauii npodeciitnoi nmiAroroBkd MaiOyTHIX YYHTENIB MATEMATHKH
s edexrusrocTi GopMyBaHRA IX npodeciifHol rOTOBHOCTI 40 TEXHOMOrI3aLil OCBITHLOrO
npouecy y npodinbHii KO HAa 3acafax NpPOBA/UKEHHA NEPEnoBOro 3apyOixHOro i
BITYH3HAHOIO IEJATOriYHONO JOCBiAY, BHCBITIEHI y HaykoBux myOnikauisx Pyauk A. B.
BIPOBA/DKEHO Y Tpouec opradisauii  HaykoBo-10c/HiaHoi  po0OTH Ta  HanucaHHs
MaricTepchKMX JAMTUIOMHUX POOIT CTYIEHTIB.

PesysibraT BHpOBaKeHHs Martepianie auceprauiinoi poGoT migrsepaniau il
TEOPETHYHY 1 MNPAKTHYHY 3HAUYLCTE i MOXKYTh OyTH PEKOMEHIOBAHMMH  JUIA
BHKOPHCTaHHA Yy MPOLECT MAricTepehkoi MiArOTOBKM CTYIEHTIB, @ TAKOXK CTAXKYBAHHS
BHKJIAIa4iB MATEMaTHYHHX TA eKOHOMIYHUX JHCLIMILIIH Y BHILMX HABYAIBHHX 3aK/1ajax.

IpopexTop 3 HAYKOBO-NEAArdrivHOT podoOTH O}G\/ ‘ , Kop=x P. O.

Bukonases:
Koctpodii LI,
(032)258-23-68

BunaassuTeo NMsaincekol nonitexwina, Heknag S000. 3awm, 171183, 2017.
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"[IIBIEHHOYKPATHCHEHI HAIIOHAJIHHI NEXATOITYHHI VHIBEPCHTET
imeni K. I VINHHHCBKOT'O"

£3020, w.Oneca, Byn. Craponoprodpancisceen, 26. Ten: (048) T23-40-08, darc: ((48) 732-51-03
E-mail: It VR LRV
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JOBIIKA
Nnpo BOPOBaLKEHAA Pesy. LTATIB AHCEPTANIIHHOTO TOCAIIAEHHS
Pynuk Annn Biraniienu
3 Temu «Ilpodeciiina niaroroBKa MaiifyTHIX YYHTENiB MATEMATHKH 10

TexHoOri3auii 0CBITHROTO Ipouecy ¥ npodiakHii wroa»

PesyneTaTi  IHCEPTALIAHOIO nocnimxensa Pymuk A, B.  yIpoaoBx
20162017 w. p. BuposamkeHi B OCBiTHiH Imporec MaricTepchKoi MiIrOTOBKH
cTyfeuTiB  (i3HKO-MaTeMaTHIHOTO daxymsrery  JlepwkasHoro  3aKnany
«[TipneHHOyKpaiHCEKHH  HALIOHAIbHWH nenaroridHmMil  yHiBEpCHTET — iMeHi
K. JI. YIIHHCBKOTO».

Pospobnedi AMcepTaHTOM —MQAeNh, Mporpama i HaBYATBHO-METOJHYHE
sabesnevenns npodeciiiHol MAroTOBKH MaliGyTHIX y4uTeNniB MaTeMaTHKH [0
TexHoJIori3alil OCBITHROrO Tpolecy y NpodinbHIA miKoni crnpuanid (QopMyBaHHIO
rOTOBHOCTL CTYAEHTIB J0 npodeciiifo-nesarori4Hol nianpHocTi ¥y npodineHHX
mKonmax Ta peanizamii (axoBMX KOMMeTeHIiH BHKnanata i mocnigHHKa y ramysi.
MeToH4Hi pekoMeHaLlii 1o 3a¢mc:yﬁa|ma {HHOBALIHHHX Me/IaroTiYHIX TEXHOMOTiH
ta mporpamHe 3abesmeveHHs Ui 3AIHCHEHHSA MYIbTHMeIIHHOIO CYNpoBOay Ha
ypoKax MaTeMaTHKH Y NPOMUILHHX LIKOTaX yopoBa/KeHi B OCBITHIH IpOLEC

CTYNEHTIB 1A ayAHTOpHOI OPMH HaB4aHHA Ta B yMOBax OHCTAHIIfiHOTO HABYAHHA
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CTYZEHTiB 3a04HOi (opmH. 3ampornoHoBaHi aBTOPOM BJOCKOHANEHHA OpraHizaii
npogeciiiHoi niAroToBkH MaiibyTHIX yuuTeniB MaTeMaTHK¥ A7 edeKTUBHOCTI
(opmyBanHs iX mpodeciiiHoi roToBHOCTI 10 TeXHONOri3alii OCBITHEOrO npouecy y
npoQinbHiH wKoNi Ha 3acajax MepeaoBOro  3apyGiKHOrO i BITYM3HAHOrO
MeJlaroriqHoro IOCBiMy, IO BHCBiTJIeHI y HaykoBux my6nikauisx Pymmk A.B.,
BIIPOBA/DKEHO Y MpoLec Opradizanii HayKOBO-AOCHIAHOI poGOTH Ta HANMMCaHHS
MaricTepChKHX JHILIOMHHX pofiT cTyaeHTiB.

PesynbraTi BnpoBamkenHs MaTepialis auceprauiiinoi poGoru nigTBepanIH ii
TEOPETHYHY | MPaKTHYHY 3HAYYWCTBE i MOXYTh OyTH pPEKOMEHIOBAHHMH s
BHKOPHCTAHHs y NPOLEC MaricrepchKoi 1miAroOTOBKH CTYJEHTIB, a TAKOK CTAXKyBaHHS
BHKJIA/Ia4yiB Y BHIIMX HABYANLHAX 3aKIajax.

Peaynbrati mucepraniiinoro mocnimkenns Pyaux A, B. BnpoBaikeHo B wuki
JMCUMTUTIH - Kaeapu - npukialHoi MaremaTHkH Ta iHdopmatuxkk JlepkaBHOrO
saknany «lliBaeHHOYKpaiHCHLKHA HAUiOHANbHUI nemaroriunuii ymiBepcurer iMeHi

K. JI. Vimuncekoroy.

[TpopekTop 3 Hayko T. I. Koiiuesa
3aBixyBay Kadeap
[IPHKJAIHOI MaTeMa T. JI. Mazypok
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MinicTepcTBO OCBITH | HAYKH Y Kpainu Ministry of Education and Science of Ukraine

JKUTOMUPCBKUIA R i
JEPKABHUI Zhytomyr Ivan Franko State University
YHIBEPCUTET 40, Velyka Berdychivska Str.,

IMEHI 1BAHA .(DP City of Zhytomyr Ukraine. 10008
Byn. B. Bepauuiscbka, 40, - g

M. Kuromup, 10008 Tel/Fax (0412) 43-14-17

tenedon /paxe (0412) 43-14-17
E-mail: zu@zu.edu.ua Web: www.zu.edu.ua
koa €ZIPTIOY 02125208 USREOU 02125208

FrOPRITEI vt el 11k OOV ROR TR POV VTV R E UL T e s /11 s SO
Bin L0 2019 o 7/197F

Ha Ne i BiJ

E-mail: zu@zu.edu.ua Web:www.zu.cdu.ua

JOBIIKA
Npo BNPOBAJAKEHHS Pe3yJIbTATIB AUCEPTALIHHOIO X0C/IIAKEHHS
Pyauk Annu BitaniiBuu
3 TeMH « [Tpodecilina miarotToBka MailOyTHIX YUUTENIB MATEMATHUKH 10

TEXHOJIOTI3alii OCBITHLOI'O MPOLECY B MPOQILIBLHIMN MIKOMTi»

PesynbraTu muceprariiinoro pociimkenus Pyauk A. B. ympomosx 2017-
2019 pp. BrpoBajKeHi y HaBYAIbHO-BUXOBHMH MPOLIEC MaTiCTEPChKOT MiATOTOBKH
CTYIEHTIB (i3MKO-MaTeMaTHYHOro (haKkyabTeTy JKUTOMHUPCHKOTO JAEp)kKaBHOIrO
yHiBepcutety iMeHi [Bana @panxa.

Po3pobiieni acmipaHToM Mojelib, OporpaMa i HaBYaJlbHO-METOMHYHE
3abesnevenns mpodeciiiHol MiAroToBKM MalGyTHIX y4MTediB MaTeMaTHKH 0
TEXHOJIOTi3alii  OCBITHBOrO Tporecy y mnpodinbHill  IIKOT, MeTOXHYHi
peKOMeHIallii 10 3acTOCYBaHHsS IHHOBALIMHUX IEJaroridyHUX TEXHONOTIH Ta
nporpamHe 3abesneveHHs A1 3AiHCHEHHS My/JbTHMEIINHONO CyNpoBOAY Ha
YPOKax MaTeMaTWK y NpO(MiTpHUX ILIKOJIAX CHPUSIH (OPMYBAHHIO FOTOBHOCTI
CTYAEHTIB JI0 TpodeciliHO-Tienaroriauol AlsIbHOCTI Ta peanizauil (haxoBux
KOMIIETEHIIIH BHKJIaja4a i DOCTiAHWKA y ranysi. ABTOPCHKHI PO3poBOK IIOIO
BIIOCKOHAJICHHs  OpraHizauii npodeciiHOl IMiATOTOBKM MaMOyTHIX y4uTesNiB
MateMaTtHku 11 edeKTHBHOCTI (opMyBaHHs iX mpodeciliHoi roToBHOCTI [0
TEXHOJIOri3auii OCBITHBROTO mpouecy y mnpodineHili IIKom Ha 3acajgax

BIIPOBAKEHHSI TI€PEIOBOr0 3apy0i’KHOro 1 BITYM3HSHOTO I1earoriYHoro JA0CBity,



BUCBITJICHI y HayKoBuX myOmikamisx Pymuk A. B. BmpoBamkeHo y Ipotec
oprasizanii HayKOBO-ZOCIiIHOT po6OTH Ta HATUCAHHS MaricTepchbKUX JUIIOMHUX
poOIT CTyIEHTIB.

Pesynbratu BripoBa/UkeHHs MaTepianis aucepraniitHol poGoTH i ATBEPAUIH
1l TEOPETHYHY i MPaKTUYHY 3HAYYIIICTH i MOXKYTh GYTH PEKOMEH/IOBAHUMH IS
BUKOPUCTaHHA Yy IIPOLECI MaricTepchkol MiATOTOBKH CTYNEHTIB, a TaKoxK
CT@XYBaHHS BUKIAa4iB MaTEMAaTHYHMX Ta €KOHOMIYHUX JMCLHMILTIH y 3aKiafax
BHULIOI OCBITH.

OOrosopenHs MmaTepiamiB jucepTauii Ta 3aTBEep/KEHHS JOBIIKH po
BIPOBA/DKEHHs BIOyI0Ccs Ha 3acinanui kadeapy nearoriku, npodeciiitoi ocsitu

Ta ynpaBITiHHs OCBITHIMHU 3aknanamu (mporokon Ne 5 Bix 12.11.2019 p.).

3aBimyBau Kadenpu reJaroriky,
npodeciiiHoi ocBiTu Ta

YTIPaBJIiHHS OCBITHIMH 3aKIT O.€. AHTOHOBa

%/ H.M. Kopsiitayk
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MIHICTEPCTBO OCBITU [ HAVKU YKPATHI

YEPHITIBCBKUM HAIOIOHAJIBHUI HEJATOI'TYHUM YHIBEPCUTET
IMEHI T.T.IIEBYEHK A
ByI1. I'etbmana [Momy6otka, 53, M. Yepniris, 14013, Tem. 3-36-10
E-mail chnpu @ chnpu.edu.ua Kox €IPTIOY 02125674

.XO, 19 g?,ﬁ/-; Ne Z/ % Ha No Big

—

JOBIOKA
PO BIIPOBA/IZKEHHSI Pe3y IbTATIB AHCEPTALIIHOr0 K0 CHiIKeH s
Pynuxk Aunu Biraniisuu
3 Temu «IIpodeciiina mixrorosia MaiilyTHiX BUHTeNiB MaTeMaTHKH 10 TeXHOoJIori3auii
OCBITHBOTO Npouecy y npodianHiii mKoi»

Pesynbrati nucepraniittoro mocmimkenns Pymuk A. B. npoituum anpobartiio y
UepHiriBcskomy HalllOHAJILHOMY NeJaroriyHoMy yHiBepcureri imeni T. T, Ileruenka i
BIPOBA/DKEHI Y HaBYAIBHO-BUXOBHUI npouec npodeciitHoi mixroroBku CTYZIEHTIB
TIPUPOTHHYO-MATEMAaTUYHOTO 1 TEXHOJIOTIYHOTO dakynrsTeris Brpomosxk 20162017 Pp-

Pospobneni  auceprantom MOJZETb, mporpaMa i  HaBYAIBHO-METOMHUHE
3abesnieyeHHs mpodecifiHoi  MmigroToBKu MaHOYTHIX ~BYMTeNiB MaTeMaTuku 10
TEXHOJIOTi3alll OCBITHBOrO npouecy y npopunbHil mKomi cnpusiua bopmyBanmnro
TOTOBHOCTI CTYIEHTIB 10 mpodeciiino-nearorianoi MIATBHOCTI Y IpodinbHuX MmKoMNax, a
TaKOX pearizawii GpaxoBux KoMeTenmLii BUKJIaNa4a i IoCiTHIKa y ramys3i.

Pospobneni asropom merommuni PEKOMEHJALIT /10 3aCTOCYBaHHs IHHOBALMHIX
IeIaTOriYHUX  TEXHOJOTiH  Ta IporpamMue  3abesmedeHHs It 3iHCHEHHS
MYJIbTUMEIAHOTO CYNPOBOLY Ha ypoKax MaTeMaTHKM Yy 1podiIbHHX mIKOMax
BIIPOBAIDKEHI B OCBITHIN IpoLec miaroToBku CTYNEHTIB JUIs ayauTopHoi Gopmu Ta B
YMOBAX JIUCTaHLIHHOIrO HaBYaHHS CTYIEHTIB 3a04HO] dopmu.

Teopernuni i mpaxtwumi acmextu BIIOCKOHAJICHHS oprasisauii mpodeciitnoi
IATOTOBKM MaHGYTHIX YuHTeTiB MaTeMATHKH Ta ix mpodeciiiHoi rorosHocTi 110
TEXHOJIOTi3aLii OCBITHROrO mporecy Y TpoQinbHii mkomi Ha 3acamax BIIPOBAKEHHS
TIEPENIOBOrO  3apyOLKHOTO i BITYM3HSHOTO MEJArOTIYHOrO AOCBilly, BHCBiTJIEHi y
HayKoBuMX myOmikamisx Pymux A. B., BIIPOBA/DKEHO y MpoLeC opraHisaiii HaykoBo-
JoCTinHOT poGOTH Ta HAIMCAHHS MariCTepChKUX UIIOMHUX POOIT cTyneHTiB.

Pextop Yepniripe O HAMOHAIEHOTO
: 00 (oparOTivhy,;
nefaroriuHop-yeihe

Hocko M. O.

Bukonasenp d
063-412-00-76
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MIHICTEPCTBO OCBITH I HAYKHA YKPATHHU
KHUTOMHUPCHLKHIH TEXHOJOTNiYHUH KOJEdK

KuiBCHKOro HalliOHAJBHOIO YHiBEpCUTETY Oy IiBHULITBA 1 apXITEKTYPH
I pieeb akpeauTanii
M. JKutomup, Byn. He6ecnoi Cotni, 37, 10029, Ten./ paxc (0412) 47-31-72.47-31-70
e-mail:ztkknuba@ukr.net, kox €JPIIOY 39891833

20. 0. OMM/ Nl L, — 66

<

HosBiaka
PO BNPOBA/KEHHS Pe3y/bTaTiB JHCEPTALiHHOIo 10CTiIKeHHSI
Pynux Annu BitaaiiBuu
3 Temu «Ilpodeciiina nigroroska MaiGyTHIX yunTeaiB MaTeMaTHKH 10
TeXHoJIori3alii 0CBITHLOr0 Npoluecy B yMoBax NpodijJbHOT LIKOIH»
3106yBa4a HAyKOBOIO CTyNeHsl KaH/IHIATa NeJaroriYHux HayK
3a cnenianbHicTio 0.15 — Teopis | MeToaHKa npodeciiiHol 0CBITH

PesyneTaTi aucepTaniiHoOro mociimpkeHHs A. B. Pyauk BOpOBaKeHO B
ocBiTHI¥ mporec JKutoMupchkoro TexHomorigHoro koneky KHYBA.

Ynpomosxk 2017-2019 pp. BnposamkeHo po3pobieny A. B. Pyauk monens
npodeciiiHol MAroToBKM Mai6yTHIX BUMTENiB MaTeMaTHKd [0 TEXHOJOTi3allil
OCBIiTHBOTO Tpolecy y MpodiipHill KON, KA BKIOYAE KOMIEHTHICHO-LiNbOBHI,
oprasizaliifHO-MeTOIUYHUH, MeTOANYHO-(QYHKLIOHANEHUH, aHANITHUYHO-
MOHITOPMHIOBU 6110KH, 110 3a6e3nedyroTs y mpoleci NpogeciiHol MiAroTOBKH Y
3BO ¢opmyBanHs npodeciiiHoi FOTOBHOCTI 0 TEXHOJIOri3allii OCBITHBOrO MPOLECY Y
npodinpHi# wmkom. Jlna mepeBipkd e()EKTUBHOCTI BIPOBAKEHHA Mojeli
npogecifiHol MiAroTOBKM MaiGyTHiX BUMTENiB MaTeMaTHKH OO TEXHOJOTi3alii
OCBITHBOT'O Mpollecy y MpoGiIbHIM mKoni Ha eTani (OpPMyBalbHOTO CKCIIEPUMEHTY
NpPOBEICHO eKCIiepMeHTallbHe HaBuaHHs. Jlo IporpaMu eKCIepUMEHTalbHOIO
HABYAHHS 3 BUKOPMCTaHHAM MaWCTep-KIacy BXOAMIO JOCIHIUKEHHS MOTHBALIHHOTO
(CTymniHb MPOsABY MO3UTHBHOI MOTHBaLi 10 hopMyBaHHs NpodeciiHOl FOTOBHOCTI 10
TEXHOJIOTi3allii OCBITHBOTO MpOLECY B MPOMiNbHIA KoM Ta chOPMOBAHOCTI LiJIEH
3aCTOCYBaHHs y MaibyTHidl npodeciiiHiii AisiIbHOCTI), onepaliiHO-AiAIbHICHOTO
(oCHOBHI BMIiHHS 1 HaBHYKM Opradizauii Ta BIPOBAIKEHHSA BUKOPHCTAHHS
IHHOBAL[IWHUX  OCBITHIA Ta iHGOpPMAUiMHMX TEXHONOTIH, MaTeMaTHYHOro
MOJIEJIFOBaHHS B MPUKJIAIHKUX [Ay3€BUX IOCIIIKEHHSX il Yac BUBYEHHS MTPEIMETIB
npoibHOT LIKONK OCBITHBOI ramysi «MaTeMaruka»), KOTHITHBHOIO (piBEHb
3aCBOEHHS TEOPETMYHUX OCHOB BHUKODMCTAaHHs IHHOBALIMHMX OCBITHIX Ta
iHQOpMaLlifHUX ~ TEXHOJIOTiIH, MaTeMaTHYHOrO MOJENIOBaHHA B  IPUKJIaIHUX
rany3eBUX IOCHIIDKEHHSX Ta 3HAHHS IWIaKTHYHMX 3acall HOro BHKOPHUCTAaHHSI B
OCBITHBOMY  Tpoleci NpoQiIbHOI  IIKOMM i3 MaTeMaTH4YHMX AMCUMILIIH),
KOMMETEHTHICTHOrO (34aTHICTh Mal6yTHROTO BYMTENS YCBIJOMIIEHO 3AiHCHIOBATH
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