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INFLUENCE OF FIRE EXTINGUISHING ON THE STOCK OF FOREST
FAT-MATERIAL MATERIALS IN THE SUMMITS OF THE BRUCKING

REPUBLIC OF MARI EL
BJIMSTHUE BHI)KUT AHUM HA 3AITIAC JJECHBIX TOPIOUNX MATEPHUAJIOB B
COCHSIKAX BPYCHUYHBIX PECITYBJIUKA MAPHUH 2.1
Turushkin R.V./ Typymkun P.B.
Volga State University of Technology, Yoshkar-Ola, Leninsky Prospekt 3, 424000

Tosonorcckuii 2ocyoapcmeentulli mexHonocudeckuti ynusepcumem, Howrxap-Ona, Jlenunckuti
npocnexm 3, 424000

Aunomayua. B cmamve npedcmaenenvl pes3ynrbmamvl KOHTPOJIUPYEMBIX BBDKUTAaHMI B
COCHOBBIX JIPEBOCTOSIX, II€JIbI0 KOTOPBIX SIBISIETCS COJICHCTBHE €CTECTBEHHOMY BO300OHOBIEHHUIO
COCHBL

Knrouegwie cnosa: necHvle 2oprouue mamepuansl, KOHMPOIUPYEMbLE BbIHCULAHUSL.

Beenenne. Eme B Havame XX B. MCCIEAOBATENM OTMEYAIHM, YTO «IIOKAPBI
ABIISIIOTCA YacThI0 MPOTPaMMBbl IMPHUPOABI, BBINOJIHEHHWE KOTOPOW 00ecrednBacT
COXpPaHEHHUE COCHBI, KaK PaCTUTEIIBHOTO BU/a Ha 3emie» [1].

Hean uccnenoBanus — NpOBEAECHUE KOHTPOIMPYEMBIX BBLDKUTAHUNA B COCHOBBIX
JAPEBOCTOSIX C LIETBIO0 COIEUCTBUS €CTECTBEHHOMY BO30OHOBIIEHUIO COCHBI.

O0beKkTHI M MeTOABI HccaeA0oBaHusA. JJ1g npoBeIeHUs UCCIIeIOBaHUS ObLITU
OTOOpaHbl M MOJTOTOBJIEHBI YYACTKH B CIEBIX JAPEBOCTOSX COCHBI OOBIKHOBEHHOM
(Pinus silvestris L.) B OpyCHMYHBIX THmax jeca. KpurepussMmu BbIOOpa y4acTKOB
MOCTYKHWJIM CXOKHUE TaKCaIlMOHHBIE TToKa3aTeu (Tab. 1).

Taoauna 1
TakcauMoHHbIC XapPAKTEPUCTHKHU NMPOOHBIX IVI0IAACH

[Mokazarenu 1111 1112 II13 1114 II15 [1I16
Cpennuii tuaMeTp CTBOJIOB, CM 28 28 28 28 28 28
Cpenssisi BbICOTA, M 23 23 23 24 24 24
Cpenunuii BO3pacrt, JIeT 90 90 90 100 100 100
[TomHOTA 0,6 0,6 0,6 0,6 0,6 0,6
Kiacc 6onuTeTa 2 2 2 2 2 2

OKCHepUMEHTAIbHbBIE KOHTPOJUPYEMbIE BBDKHIAHUSI TMPOBOAWIMCH Ha 6
MPOOHBIX TUIOMIAMAX, TUIOMIAAL Kaxkaoi coctaBuia 0,04 ra. Ha xaxmodt mpoOHOM
IUIOMIAM 3aJI0KEHO MO 5 YYeTHBIX IUIOMAJoK pa3MmepoM 1x1 M, paBHOMEpHO
pacrpeie/IeHHbIX M0 TUIOMIAN, JJIsl ONpeeCHUs 3amaca HallOYBEHHOTO0 TOPOYEro
JecHoro martepuaina. Ha 3Tux ke ydeTHbIX IJIOIIagKaX MPOBOIMIACH OLIEHKA 3amaca
BaJI&KHOW peBeCUHbI pa3Hou nectpykuuu u BetBel (Kypoarckuii, 1970).

OO0cy:xxknenue  pe3yabTaTroB. JlJIsi  NPOEKTUPOBAHMS U IPOBEACHUS
KOHTPOJIMPYEMbIX  BBDKUTAHUN  HEOOXOIMMO 3HAaTh NPHUPOAHYIO TOXKAPHYIO
ONacHOCTh JiecoB. [IpuponHas moxapHas OMACHOCTh HAa YYAaCTKE OINPEIeIIsaeTCs
HaJIMYUEM U XapaKTEPOM PACTUTEIIbHBIX TOPIOUNX MATEPHUAIIOB, U UX CIIEIOCTHIO [2].
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HanouBeHHBIN JECHON FOPHOYMI MAaTEPHUAN IPEACTABIEH OIIaI0OM XBOH, LIMIIIEK,
BETBEU TMaMeTpOM /10 4 CM U JKUBBIM HAIIOYBEHHBIM OKPOBOM. CpeTHEB3BEIICHHBIH
3anac JII'M Bapwupyet B npenenax ot 35,5 1/t (2 npoOnas momaas) g0 51,7 1/ra (4
npoOHas 1IoMaab) (Tad. 2).

Ta0auma 2
3anac ropo4ux MaTepraJioB A0 NPOBeIeHU KOHTPOJIHPYEMbIX BbIKUT AHUI
Hanousen 3
[Ipo6Has biii JTTM. Banex (mmo ximaccam aetputa), M”/ra
TIOIIa b /ra 1 o) 3 4 5
1111 36,7£2,4 - 6,3 - 2,1 6,1
112 35,4427 - - 3,0 - -

1113 38,1+1,6 - - - - -
1114 51,7427 - - - - -
II1I5 39,5+£2,5 - - - - -
[1116 47,523 - 9,45 - - 2,7

Banexx mpencraBieH  pa3HBIMH - KJIacCaMH  pa3jioKeHHS  (IeTpuTa) ¢
npeo0aaHleM COCHOBOTO OTnajaa: Ha 1 mpoOHo# tuiomaam 2 kiacc — 6,3 M’/ra, 4
kiacc — 2,1 M/ra, 5 kinace — 6,1 M/ra; Ha 2 npoOHo#t mTomaau 3 knace — 3,0 M/ra;
Ha 3,4 u 5 nmpoOHOM TIUIoOLmaAM Bajie)X HE OOHAapy>KeH; Ha 6 MPOOHOM IIIOLIAIH
npeobiiaaet enoBbid oTnajg 2 kinacc — 9,45 M>/ra, 5 knacc — 2,7 m°/ra.

BeDkuraembie ydacTKH OBLIM OTPaHUYCHBI MHHEPAJIM30BAHHBIMH TI0JIOCAMHU
JPYT OT JIpyra. 3a)KUTaHWE MPOBOJIMIIN 110 HAPABJICHUIO BETPa OT OJHON M3 CTOPOH
AKCIIEPUMEHTAJILHOTO y4YacTKa. B Tabimiie 3 mpuBENCHBI IMOTOTHBIC YCIOBUS Ha
MOMECHT 3a)KMTaHUs, KOTOpbIe (PHKCHUPOBAIKMCH HEIMOCPEICTBEHHO Ha BBDKHUTACMBIX
y4acTKax.

Taoauna 3
MeTeopoJsioruyeckue yCJIOBHSI HA HAYAJI0 IKCnepuMenTa [3]

Iloroansble ycjaoBHus
Ne Jara
Temneparypa OTHoOCHTeILHAS Betep,
Y4acTKa | BbLKHTAHUA o
Bo3ayxa, C BJIA’KHOCTh BO31yXxa, % Mm/c
1 22.09.2017 11 55 CB; 5
2 22.09.2017 11 55 CB;5

B BuIy MOrogHBIX YCIOBHM, U HaJlM4yusl B MOACTUJIKE IpPeoOsafaromiei Joau
IUKPaHyM BOJOKHHUCTBIN (Dicranum polysetum sw.), TPUMEHHUTb CIUIOIIHOE
Beokuranuss Ha I[II11, II[12 w IIII3 He mnpeacTaBisUIOCH BO3MOXKHBIM, IO3TOMY
BBDKUTAHUE IMPOBEJIEHO YaCTUYHBIM CHOCOOOM, IUIOHIAJKaMH pa3MepoM 2 X 2 M.
[IpuMeHsAIOCh TOYEYHOE 3aXKUTaHWE. 3aXKUTaHWe MPOU3BOJMIOCH B MeECTax
MUHHAMAJIBHOTO NPUCYTCTBUS JHKpPaHyMa BOJIHMCTOrO. PacmpocTpaHeHHE KpOMKH
OTHS MPOUCXOIWIO JO0 MECT, TJe J0Jsi JUKpaHyMa BOJHUCTOro Obula
noMuHupyromei. CpelHsis CKOPOCTh PaclIpOCTPAHEHHUsS KPOMKHU OTHSI COCTaBIsIa
0,15 — 0,2 m/mMuH. BeicoTa rutamMeHu Ha y4acTKe B CpeiHeM He mpeBbiiana 0,3 M.

IIpu BbDKMraHuuM Ha MNpOOHBIX IUIOmAAAX 4, 5 W 6 NPUMEHSUICA METOJ
crulomHoro mnana. [lepBas JsmMHMA  3axuraHus Obula  IIPOBEJEHA  BJOJIb
MUHEpaIn30BaHHOM noJsiockl. [locneayromire 3axuranusi IpOBOAMIIUCH CTYIIEHYAThIM
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criocobom. [To Mepe mpoaBMIKEHNS KPOMKH OTMEYaJIOCh BO3HUKHOBEHHE OTHEHHBIX
Buxpe. CpenHsisi Iomanab, MPOMJICHHAs OrHeM, cocTaBigeT okoio 80 % ot
momaan npoObl. Beicota mimamenu B cpeaHeMm He mnpeBblmana 0,4 m. Cpennss
CKOPOCTh paclpocTpaHeHuss KpoMmku orHs coctabimsuia 0,3 — 0,35 m/muH. Bpems
IJIAMEHHOTO TOPEHUSI ¢ HAayaja 3aKUTaHus M JI0 €0 OKOHYAHMS COCTABIISIIO OKOJIO 2
yacoB. TieHue nHel npogoKaIoCh B TECUEHUN 4 4acoB.

60
51,74

50 47,54
38,12 39,48
a0 36,72 35.42 37,62
, 18,36 30,78
) 16,68 15,56 16,78
1 i i i
0
nni nnz2

nn3 nna nns nne

MpobHble naowaam

3anac, T/ra
=

o

o

B [10 BbIKMIaHuWi  ENOCNE BbIKUTaHUIA

Puc. 1. U3menenue 3anaca JI'M B pe3yJibTaTre NpoBeeHUs] KOHTPOJHUPYEMBbIX
BbIKUTAHUH

AHanu3upysi JaHHBIA HKCHEPUMEHTAIbHBIX KOHTPOJHUPYEMBIX BbDKUTAHUN
MOKHO 3aKJTIOYUTh YTO MHTEHCUBHOCTH TOPEHHS HAa BCEX MPOOHBIX IUIOMAIAX Oblia
HE BBICOKOM U3-3a2 IMOBBIIICHHOIO BJIArocoJepKaHus TOPIOYMX MaTepuasioB. B
pe3yJabTare 3amac JECHBIX TOPIOYHMX MATEPHUAIOB IMOCJIE BbDKUTAHUM CHU3WICS Ha |
IIIT na 54,6 %, na 2 III1 — 56,1 %, na 3 III1 — 56,0 %, na 4 III1 27,3 %, na 5 IIII —
28,2 %, na 6 11— 35,3 %.

Banenauk O.H. [6, 7] cuuTan, 4TO CHM>KEHHME 3araca JIECHOM MOACTUIIKUA OT 20
110 50 % siBsieTCS ONTUMANIBHBIM JIJISI IPOPACTaHUSI CEMSIH XBOMHBIX TTOPOI.

BouiBoabl: Ha ocHOBaHMM pe3yJbTaTOB HCCIIECIOBAHUS B CIEIBIX COCHOBBIX
HAaCaXJCHUSIX B OPYCHHUYHOM THIIE Jieca 3amac rOprYMX MaTepHalioB BapbUPYET B
npeaenax ot 35,5 1/r no 51,7 1/ra. B pe3ynpTaTe mpoBENEHHBIX KOHTPOIUPYEMBIX
BbDKUTAaHUW 3anac roptounx martepuanos Ha [1I11, T1I12 u IIT13 cHusmics B 1Boe, Ha
[1114, IIIIS wu III6 cHu3uics Ha TpeTh. DTO AT BO3MOKHOCTh CYAUTh O TOM, YTO
OTHEBasi MUHEPAIN3aIlKs TTOYBHI MPOBEJCHA B ONTUMAIHHOM 00BEME JJISI TIOTyYCHUS
€CTECTBEHHOT'O BO30OHOBJICHHUS.
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Abstract. The article presents the results of controlled burning in pine stands, the purpose of
which is to promote natural renewal of pine.
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Abstract. This work deals with the issues of public speaking skills criteria as a part of
scientific information-processing competence of MS students. New requirements for
undergraduates and postgraduates have been introduced in the Russian system of education in
recent years. A large amount of standards were published by experts in the field of public speaking
skills assessment of students. The purpose of the article is to show the importance of skills
formation that students need in the situations where they have to communicate orally in English
(giving formal presentations, participating in group discussions, acting in real emergency
Situations etc.). Attempts are made to analyze both strengths and weaknesses of student’s abilities
in the area. The results of the study show the dependence of MS students with high language skills
proficiency on a much greater chance of economic advantage, and career. This paper will focus on
some key skills to be taken into account when preparing MS engineering students for scientific
conferences.

Key words: public speaking skills, language learning achievements, learning strategies,
scientific discussion, subject area, critical thinking developing, linguistic performance

Introduction

The Northern Arctic Federal University’s named after M.V. Lomonosov
(NArFU) strategic tasks are closely linked with implementation of the national
geopolitical interests in the Russian Arctic area, its continental shelf and
infrastructure. The University creates conditions necessary to support the industrial
projects being launched in the polar region with personnel and technologies [3].

So, MS students’ study courses at the university are provided according to the
University’s mission. As a rule, various master’s level programs are now available in
English. The university provides courses to international students from different
countries, participating in mobility and exchange programs.

The university emphasizes close contacts with business, industry and services,
especially at the regional level, and the education has a pronounced occupational
emphasis. Professionals are trained in response to Russian and regional labor market
needs. NArFU MS students constantly have to update their knowledge, skills and
competences according to new requirements of the local industries and business. Vice
versa NArFU should provide consultancy from academic specialists, contract
research, short courses for business employees, design and testing of new products,
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services or processes, expertise of new materials, products or processes, attracting
funding & developing funded research programs (knowledge transfer grant scheme)
and other formats of cooperation such as seminars, interactive workshops,
conferences, meetings, visits, telephone and video conferences etc. [2].

Students of Master’s degree programs are expected to conduct scientific
research with a distinctly applied and practical focus. Their research has to promote
regional development in particular. During completing a two-year work experience
requirement they should also receive funding from the Ministry of Education of
Russia and various organizations.

NArFU Master’s program courses requirements

It is needless to say that NArFU is entering at the same time an exciting and
complicated phase of development. Its international reputation helps to attract
researchers from many countries. As a result, speaking English for academic
purposes is a key competence of students [4]. Master’s program students at NArFU
have the opportunity to study the subject of their first degree at an advanced level, or
develop new skills and knowledge. The University offers them the opportunity to
enhance their career prospects by developing knowledge and skills relevant to their
chosen career. The structure of Master’s program courses involves several elements.
Firstly, supervised reading and presenting scientific summaries orally is to be noted.
When students are admitted for research they are carefully matched with a scientific
supervisor experienced in the field of their personal research interests. Scientific
supervisors assist students in formulating a research proposal. They assist students to
complete their program of study successfully and within the permitted length of time
[1;5].

However, it is also important to remember, that a research degree is an
opportunity to carry out an independent and original piece of work. MS students
should learn how to design and carry out work on their thesis. University courses are
designed to include a range of methods of assessment consisting of giving
presentations in English, preparing reports, participation in discussions and
roundtables. Through a combination of abovementioned techniques students have a
chance to actively contribute to the international reputation of NArFU, express their
viewpoints, develop their analytical frameworks and communicate their meaning
effectively in the chosen subject [6].

Making a valuable presentation in an original manner

The ways we are assessing public speaking skills of students have changed
recently — so, in order to interpret the results it is essential to answer the following
questions: First, what does a valuable presentation mean? Second, what is public
speaking skills effectiveness?

It is important to note, public speaking skills are defined as a competence that
has some purposes. It has to enhance learning, to support processing scientific
information, including understanding, analyzing and using different forms of
information, and interpreting specific domains of knowledge orally in public. A
perfect native-speaker accent as well as grammatical accuracy is also important.
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However, the real issue is how to integrate public speaking skills in the
university curricula. Public speaking skills modules are to be an integral part of the
course of English for MS students. These modules will show how well the student is
prepared for academic discussion. The modules should provide update knowledge
and information that will have a major impact on students’ career and life chances.

When speaking publicly about scientific issues some aspects have to be taken
into account. Firstly, students have to demonstrate meaningful application of
knowledge in their subject areas. Secondly, using interactive techniques is to be
noted. And finally, they have to meet all the formal criteria of presentation
performance which can be assessed easily and quickly by experts and colleagues.

The objective of public speaking skills is to help MS students know more about
how to be ready to be assessed and evaluated in order to enhance their opportunities
and professional reputation in the global and regional market.

The NArFU academic staff has been charged with developing and implementing
assessment materials (¢poHg oneHoUHBIX cpeacTB) where MS students are required to
deal with a variety of activities that affect their ability to perform orally. They should
speak about job search, the experience of work, working environment, working
condition, professional hazards, safety and accident prevention, emergencies in the
chosen field.

Conclusion

In conclusion some major factors are to be noted. First, the effectiveness of
public speaking skills of students is based on modern learning techniques developing.
Moreover this will encourage linguistically disadvantaged graduates. Second, public
speaking awareness will provide self-motivation and self-determination of MS
students. Third, public speaking skills have to be developed as a way to process
scientific information that is useful in a real academic discussion. The more students
are engaged with their subject area in scientific discussions during university courses
of English (seminar / one-to-one discussion / group work), the more they develop
their fluency and critical thinking skills which are an integral part of MS students’
linguistic performance.
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Annomauyun. B cmamve paccmampusaiomcs npobnemsl, césa3amHvle C Qopmuposanuem u
OYEHKOU HABLIKOG MNYOIUYHO20 BbICMYNIEHUs KAK HeOmbeMleMol Yacmu pabomsl ¢ HAYYHOU
ungopmayueii cmyoenmos mazucmpamypul. Llens - packpeims 8axcHOCMb OpMUPOBAHUS HABIKA
VCMHOU peyu HA AHRIULICKOM SA3bIKe 8 PAMKAX UCCNe0dyeMOolt MASUCMPAHMOM HAYYHOU MeMamuKu.
B coomeemcmeuu ¢ nHopmamugnvimu 0oKymeHmamu gvicuieco obpasosanus P®, ykazanuwiii Hagblk
HeoOxX00uM 0yOywemy CHneyuanucmy 6 Cumyayusx, maxkux Kaxk, no020moseKa u npeocmasieHue
HAVYHBIX Npe3eHmayuti, ydyacmue 6 epynnosvlx 00CYHCOeHUAX NpopecCUoHaTbHbIX npobiem, a
makoice dhexmusroe peazuposanue 8 peanrbHbIX Ype3BbILauHbIX CUMYayUuax u m. o.
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ECOGENIC RISKS OF DISCOGENIC DEHENERATION AND MODERN

WAYS OF PHYSIOTHERAPEUTIC CORRECTION
3KOTI'EHHBIE PUCKH JUCKOTEHHOM JIJETEHEPAIIMY 1 COBPEMEHHBIE ITYTH
®U3NOTEPANIEBTUYECKOMN KOPPEKIIUU
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Annomauyus. B cmamve npeocmasieHvl mamepuanbl 110JI-yposneti
20Me0CmasuonocuyecKo2o cmamyca u aedenus nayuenmos 40-60 nem ¢ ouckozenHou namonocueu
wetino2o omoena N0360HOYHUKA, NPONEUEHHbIX PA3IUYHBIMU DU3UOmepanesmuiecKkumMu Memooamu
U pazpabomarHHbiM KOMIIEKCOM, BKIOUAIOWUM 80CX00Awull 2anveanopopes 1% pacmeopos
meppurumuna u 0,5% acnupuna, cyxoe evimsdceHue U HUSKOUHMEHCUBHOE UHDPAKPACHOM
JIA3epHOM 8030elicmaue Ha napasepmeopaibHule 30Hbl NO360HOYHUKA.

Knrwueevie cnosa: e6ocxooswull eanvb8ano@opes MuppuiumuHa U dcnupuua, J1a3epHoe
usnydenue, cyxoe svimsxcerue, I1OJI, ouckocennas namonozusi uletino2o omoena n0360HOYHUKA.

Beryniienue.

B nawane mpouwioro Beka Obuia chOpMyIMpOBaHA KOHLEMLHS YIPABICHUS
cpenoit obutaHus, a B XX BEKE — KOHLEMIMS YNpaBlieHus (PU3HOIOTHYECKUMHU
pe3epBamMu yesoBeka [1-7]. O0e KOHIENIIMK B PaBHOM CTENEHH OPUEHTUPOBAHBI Ha
COBEPIIICHCTBOBaHUE MAaTOTEHETUUECKOM Tepamnuu, npernosararlieid 00e3001uBanme
U JICTOKCUKAIIMIO OpTaHu3Ma, YJIy4IleHHE IoKa3aTejleld TKAaHEBOro MaTpuKca U
TYMOPaJIbHOTO TPAHCIIOPTa, MOCKOJbKY YIYyYIIE€HHWE KauecTBa BOJIbI, MPOAYKTOB
MATAHUS, YCTPAHEHUE aHTPONOT€HHBIX, TEXHOT€HHBIX PUCKOB — MEHEE yNpaBisieMble
npouecchl [3]. YXyauieHue 3KOJIOTMYECKOW Cpelbl Ha MakKpo- U MHUKPOYPOBHSX,
BBICOKME PHUCKH AHTPOIOTE€HHOI'O 3arpsi3HEHUsl (IOBBIIEHUE YPOBHS 3arpsi3HEHUS
ITOYBHI M BOJIbI MUKpokoMmnoHeHTamu Si, Ca, Ci, Cr, Fe, Al, Ni, Zn, npeBbIIammux
npeaenbHo-aonyctTumbie  KoHientparuu (I[1J1K), ocobeHHO B KpymHBIX TOpoJax
MOCJIe TasHUSI CHETa W JIOXJs), YIOTpeOJICHHEe HE KaueCTBEHHOW BOJbI W THIIIH,
TaKXe BKJIFOYAIOIIUX 3JIEMEHThI AKO-3aTrPS3HECHUM, HapyIIalOT €CTECTBEHHBIN OalaHC
MEX]ly OHTOTCHETHYECKHMMHU pe3epBaMU YEJOBEKa W BHEITHUMHU 3KOJIOTHYECKUMU
dakTopamu [5]. YcCTaHOBJEHO, 4YTO OTJENbHbIC MHIIEBbIE MPOAYKTHI, BOJA,
dbapMalleBTUUECKHE HEKAUYEeCTBEHHbIE IIpenapaThl, XO3SHCTBEHHBIE CpEICTBA
€XKEHEBHOTO TMPUMEHEHUS CIOCOOHBI CHU3UTh WM TOBBICUTH TMOKa3aTeNH
KJIETOYHOW M TKAaHEBOM WHTOKCUKAIIMU, TOCKOJBbKY YJajJeHUe OTpabOTaHHBIX
MeTa0O0JIUTOB,  JIMOWAOB,  PAJUKaIOB  NPOUCXOAUT  HUMEHHO B  DHJO-
AKOJIOTOCTPYKTYPHBIX cpenax Mukpocpenbl [5]. Hapymenue numdoapeHa)KHbIX
GYHKIUNA MEXKIETOUHOTO MPOCTPAHCTBA M KIIETOK COMPOBOXKIACTCS M3MEHEHUSIMU
MOKa3aTeyied  CBEPTHIBAEMOCTHM  KPOBH, TOBBIIMICHUEM HWHIEKCHBIX  YpOBHEHN
WHTOKCUKAIIMKM,  YXYyJIIIEHUEeM (QYHKIUNA TKAHEBBIX W KJIETOYHBIX CTPYKTYD,
MOBPEXKJIEHUEM  KJIETOYHBIX  MeMOpaH, 4YTo  BeA€T K  CTPYKTYPHBIM
B3aMMOOTHOIICHUSAM MEXAY KUIAKOKPUCTALTUNISCCKUMHA (PepMEHTaMH, OCITKOBBIMH
[VIMKO3aMUHOTJIMKAHAMU M YIJIEBOJAMM, YYacTBYIOIIUX B  (OPMUPOBAHUU
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COCYIMUCTOM U AereHepaTuBHON natosoruu [1;3;7]. Mexny Tem, 3HauUTENbHAS IO
¢usnueckux ¢GakTopoB (rajgbBaHMU3alUsl TKAHEH C MOJAPU3ALMOHHBIMU W HOHHO-
KOJUTOMIHBIMH 3 PeKTamMu, HU3KOMHTEHCHBHOE MH(paKpacHOE JIa3epHOe) 00J1a1at0T
[1OJI- perynupyroomumMH, CTPECC-aHTUOKCUAAHTHBIMU 3(pPeKkTaMu U C YCIEeXOM
MOTYT OBITh HAMPAaBIIEHbI HA YHA0IKOJOTUYECKOE PErYTUPOBaHUE (PUZNOIOTHUECKUX
MPOLIECCOB [6].

JIMCKOTE€HHbIE  TMOpaXEHUs  I[IEWHOro  OTAeJa NO3BOHOYHMKA  BCEraa
COTIPOBOXAAIOTCSI TOJIOBHOM O0JbI0, IEpPBUKAITHEH, OO0JIEBBIM MICHHO-TIICYEBBIM
CUHAPOMOM,  pe(JIeKTOpPHBIM  CHa3MOM  TEpPeAHEeH  JICCTHUYHOW  MBIIIIIHI,
CHABIMBAaHUEM ILJICYEBOTO CIUICTCHHS, Pa3BUTHEM TeHEPAIM30BAaHHOW OO0IEBOM
peakiuu B TPYIHOM OTHEJie MO3BOHOYHMKA, HAJIUICUbAX M IUJICYEBBIX CYCTaBaX.
OcHOBHast poJib B TOSIBIEHUU OOJICBBIX OIIYIICHUH MPUHAIICKUT UMITYJIbCAITUN OT
pPELENnTOPOB, PACIOJIOKEHHBIX B MATOJIOTMYECKH H3MEHEHHBIX MEKIIO3BOHOYHBIX
ICKaX, CYXOKWIMUAX, CBA3KaX, HAJKOCTHUIIE TO3BOHOYHUKA U IJICYEBBIX CYyCTaBaX,
YTO MPUBOJUT K CIAa3My MBI, HAPYIICHUIO MUKPOLMPKYJISIUUNA U KHUCIOPOJIHOMY
rOJIOIAHUIO CIIa3MUPOBAHHBIX TKaHeil. 3a0oieBaHUE XapaKTEepU3YyeTCs 3HAYMMBIM
YXYIIIEHUEM KadecTBa KU3HU OOJIbHBIX U3-3a 00jeBoro cuuapoma [1;3;6]. IIporecc
JEerpaflaliiyi  XpsAUIEBOM TKAaHWM B WIEHHOM OTIEJE€ IO3BOHOYHMKA OCHOBaH Ha
M30BITOYHON MPOAYKIMU MPOTEUHA3, TIUKO3Ma3, DHJIOTCHHBIX METajuIoNpoTeas,
TKQHEBbIX MENTHAa3 W pagukaibHbix mpoaykTtoB I[IOJI [2-3]. JlokazaHo, 4YTO
CBOOOHOPAIMKAIBHBIE TPOIECCH W O0OPA3YyIOMIMECS XUMUYECKHE KOMITOHEHTBI
MEPOKCHUIAIIMN AKTUBHO YYAaCTBYIOT B INATOr€HE3€ JEr€HEPATUBHBIX MOBPEXKIACHUMN
MBILIEYHO-CYCTABHOM U XPSILEH TKaHEW, BOBJIEKAas OKPYKAOIIUE OPTraHbl U CUCTEMBI
[5;7]. Ilo coBpeMEHHBIM MPEACTABICHUSAM MOBbIIIEHHAss akTUBHOCTH [IOJI -
BOKHEUINUN MEXaHU3M KJIETOYHBIX U CYOKJIETOUHBIX IMOBPEXKIACHUN CBOOOIHBIMH
paauKagamMu, JUEHOBBIMH KOHBIOTaTaMu, MU((OBBIMA OCHOBAHUSIMH, TIEPEKUCHBIMH
U THIPONEPEKUCHBIMU COEIMHEHUSIMH M KETOHaMH, OOJaJarolIMMU TOKCUYECKUM
BO3/ICHCTBUEM HAa MEMOpaHHbBIE M MHTPALECIUTIOISPHBIE KIETOYHbIE CTPYKTYpPHI [2].
[Iponykter ITOJI BI3bIBAIOT AMCMETA0OIUYECKHE U JET€HEPATUBHbIE HAPYIICHUS B
TKaHSIX M OPraHHbIX CTPYKTypax, OCIAOJsAIOT pe3epBHbIE U 3alllUTHbIE (DYHKIUU
OpraHu3Ma, MPOBOLUPYIOT MMMYHOJIOTUYECKUE CABUTHM M MHUKPOLUMPKYIATOPHBIMHU
HapymeHussMu [6]. TIpenapat teppunuTuH (MOXKHO BBOJAWTH B BHAe Oudopesa) B
pazoBoii no3e 200 IIE oGnagaeT BBICOKON HMOHO(DOPETUUECKON aKTUBHOCTHIO,
KOTOpAasi TOPa3a0 BBIIIE MOJIEKYJSPHOW, J1a €mI€ YCUJICHHOW aleTHICATULIOBOU
KHUCJIOTOM, KOTOpasi BBOJMTCS C OTPHULATENIBHOTO IMOJI0CA, MO3BOJSAS YIYUIIUTh
reMOpETyIUPYIOIINE, obe30omuBaromue, MIPOTUBOBOCIIATTUTETHHBIC,
aHTUarperaHTHblE,  CBOWMCTBA. JlokazaHo,  4TO aCIUpUH  HWHTUOUpPYET
[IUKJIOOKCUTEHA3Y, aKTUBUPYIONIYIO TPOMOOITUTHI, YMEHBIIIAET Ba30KOHCTPUKTOPHBIC
PHUCKH, yiydmiaeT JuM(GOApEeHaXHbIE U TyMOPaJIbHO-TPAHCHIOPTHBIE CBOMCTBa [4].
JlazepHoe uH(pakpacHOe HU3KOMHTEHCHUBHOE H3JIyY€HHE OKAa3bIBAET BBIPAKEHHOE
nH(pOpMaIMOHHOE, OMOPE30HUPYIOIIEE, AaHTUOKCUIAHTHOE, CTPECCIUMUTUPYIOUIEE U
reMoperyupyrolee Bo3aeicTaue [3;6].

Mamepuan u memoowl ucciedo8anus u 1e4eHus:

ApryMeHTUpOBAaHO B HCCIEAOBaHME ObLIO BKIOYEHO 154 manueHTa,
PaHIOMHU3UPOBAHHBIX [0 TrpynmnaM cpaBHEHMs: l-f1 rpynma - 38 MalueHTOoB,
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MOJIYYaBIINX JICYCOHBIC YIPAKHEHHUS, MAaCCaX IMICHHO-BOPOTHUKOBOW 30HBI H
Ja3epHOE  BO3JIEWCTBHE HA  MapaBepTeOpajbHble 30HBI  IIEHHOrO  OTHesna
MO3BOHOYHMKA OT HWH(MPAKPACHOTO HUBKOMHTEHCUBHOTO ammapara «A3op-2K»
(mmuna BoaHbI A =0,96 MKkM) Kypcom u3 7-10 mpouenyp; 2-a rpynma - 38 nainueHToB
(18 »xenmuH 1 20 My>X4MH), MOJYy4YaBIIUX JICUeOHbIC YIIPAKHEHUS, MacCax IIEHHO-
BOPOTHUKOBOW 30HBI U METIIO [ TMCCOHA B YCIOBUAX CYXOT'O BBITSKEHUS;, 3-5 TpyIINa
- 38 maruenToB (19 >xeHwMH U 19 MyX4uH), TOJy4aBIIUX JEYCOHBIC YIPaKHEHUS,
MaccaX MIEHHO-BOPOTHUKOBOM 30HBI H Bocxoasmmii ramsBanodopes ¢ 0,5%
actiupuHoM U 1% Tteppunutunom; 4-a rpynna - 38 nanueHToB (20 >keHIUH U 18
MY>KUHH), TIOTYyYaBIINX KOMIUIEKCHOE JICYCHHE M3 JIEUEOHBIX YIPAKHEHUM, Maccaxa
IEHO-BOPOTHUKOBOM 30HBI, TambBaHodopesa 0,5% acnupuna u 1% teppunutuna,
neriu ['7MccoHa B YCIOBHUSIX CYXOrO BBITSDKEHUS W JIa3€pHOTO BO3JIEUCTBUS Ha
napaBepTeOpaIbHbIe 30HbI MIEHHOTO OT/eNa MO3BOHOYHUKA [4].

Memoowvr cmamucmuyeckoeo aunanuza. llpu aHanuze OHOJOTUYECKUX U
MEIUIMHCKUX JAHHBIX TMOJY4YeHHbIH 1udpoBOl MaTepuan ObUI CTATUCTUYECKH
obpadotan STATGRAF u BMDP gns IBM PC. IlpoBoaunu Beluncienue M —
cpenHee apupMeTUYECKOe U m — CTaHJapTHAsl OUIMOKa CpelHero apupMeTuyecKoro
(M£m) u ortHocutenbHOro (P+m) mokazareneil U WX JOBEPUTENbHbIC TPAHUIIBI.
CratucTUYecKH  3HAYUMMBIE  pa3IMuud  MEXIYy  CPEeIHUMH/OTHOCUTEIbHBIMU
BEJIMYMHAMH PACCUUTHIBAJIUCH C TOYHOCTBIO 10 ThICAYHBIX moseit (p = 0,0008; p =
0,001). C uenpro cpaBHEHHsI HE3aBUCHMBIX BBIOOPOYHBIX CPEIHHMX HCIOJIb30BAIH
Pa3HOCTHBIM MeTOJ ¢ BbluuciaeHueM t- kputepuss 1o CrbrogeHTy-Duiepy,
JIOCTOBEPHOCTh ~ pa3iuyusi pe3yJbTaTOB HCCieAoBaHUs (p) [J1 HOPMaJbHO
pacrpeqeNeHHbIX MOoKa3aTeleil, B HEKOTOPBIX CiydasiX HCIOJIb30BaHbl METO/bI
HermapaMeTpUIeCKOu CTaTUCTUKHU (Manm-Whitney,Wilcoxon). OueHky
BBIPXEHHOCTH 00J€BOro cuHapoma ompeneiasuid no 10-tu OanpHOM BHU3YyaIbHOU
anajoroBoii mkaie (BAII) ¢ ucnonb30BaHUEM TECTOB CYOBEKTHUBHON CaMOOIICHKH
6omu: 1 — unTepBan cnaboit 6o1m (0 — 25 % BAIL; 1 6amn no BPII/B); 2 — untepBan
ymepeHHou 6osu (25-50% BAILL; 2 6anna nmo BPUI/B); 3- unTepBan cuinbHOM 00H
(50-100% BAILI; 3 6anna no BPII/B); 4- untepBan oueHb cuiibHOU 6011 (<100%
BAIII; <3 6amna no BPIL/B).

Pe3yabTaThl U BHIBO/IBI:

VY Bcex OONBHBIX Ha MOMEHT OOCJEIOBAHMS OTMEUEH BBIPAXKEHHBIM 00JEBOM
cuHapoM, KoTopeidi 1o mkame BAIIl cocraBun 7,9+0,26 OammoB, d9TO
COOTBETCTBOBAJIO KPUTEPHUIO «BhIpakeHHO» O0omu [1]. Y 47,7+4,3% GonbHBIX ObLTH
o0kl Ha 0OJIM B II€e, HAIUICUbSX W 3aJIHeH MOBEPXHOCTU TOJIOBBI; Y 34,3+4,3%
OONBHBIX OBUIM PE3KHE, CTpEeNstomue 00 B MIEHHOM OTJIENie TTO3BOHOYHHUKA TIPH
MOBOPOTE TOJIOBBI WM MOABbEMA pYK BBepX; y 18,1+1,4% OonbHBIX ObLIN MPH Kallle,
YUXaHWH, CMeXe, HakjJIoHe TroyioBel. Ilo HammMm manHbM 62,3+3,1% OOJBHBIX
OTMEYaJii MOCTOSHHYIO MBIIIEYHYI0O CKOBAHHOCTb B IlI€€ U XPYCT MpPHU JBUKEHUU
rojioBel U 1meu; y 79,5+5,2 % OOnpHBIX NMpH MNajblalMu B MapaBepTeOpalibHbIX
(OKOJIOMO3BOHKOBBIX ~ TOYKAX) OTMEYaId OO0JIE3HEHHOCTh PA3JIMYHON CTENeHU
BBIPAKEHHOCTH.

B pe3ynbTaTe npoBeIeHHOTO JIeUeHUs CHHXKEHHE 00JIEBOTO CUHIPOMa OTMEUYEHO
BO BCEX IpYIINax, OJHAKO HamOOoJee BBIPAXKEHHOE CHIKEHHUE O0JEBOr0 CHHIPOMA
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UMEJI0 MECTO Yy OOJBHBIX 4- TPYMIIBI, T/I€ MPUMEHSIIA KOMIUIEKCHYIO BOCXOISIITYIO
TUM(DOIPEHAKHO-IETOKCUKAIMOHHYIO  TajbBaHO(OPETUUECKYIO  TEpamuio  C
TEPPUIUTUHOM UM AaClHUPUHOM, CYXO€ BBITSDKEHHUE U Ja3€pHOE U3IIyYEHUE Ha
napaBepTeOpaibHble 001aCTH, UTO CITIOOCTBOBANIO CHIKEHUIO nokaszateneid BAILL no
3,0 6amioB k 3-4-x npouenypam (p<0,05)(tabm. 1).

Taduuuna 1

JIMHAMHUKA OLIEHKH BbIPAKEHHOCTH 00J1eBOr0 cuHApPoMa o mkajae BAILI
(0aybl) y 001BHBIX € JUCKOTEHHOI MaTOJI0rHel HEeHHOro oT/AeIa

MNO3BOHOYHHUKA
I'pynnbl Jlo neuenus [locne neuenus Yepes 3-4 nus UYepes 10 gueit
1-1 (n=38) 9,24+0,38 5,1£0,25%* 5,3+0,21** 6,0+0,33*
2-51 (n=38) 8,3+0,21 6,9+0,27*’ 6,98+0,28*" 0,4+0,34**’
3-s1 (n=38) 7,9+0,31 4,99+0,2**’ 4,9+0,2%*” 4,82+0,24**
4-5 (n=38) - 8,1+0,22 3,5840,19%**” 3,01+0,71%** 290940,18***
KOMILJIEKC

*p<0,05; **p<0,01; *** **p<0,001 — IOCTOBEPHOCTH PA3TMYMMA B KAXKIOU I'PYIITIC IO CPABHEHUIO C
HUCXOJHBIMU MOKA3aTCIIEIMU U ITOKA3ATCIIAMU ITOCJIC KypcCa JICUCHUS.

[log BAMSHUEM NPOBEACHHOIO KOMIUIEKCHOTO Kypca TaKXe OTMedaliu
JOCTOBEpHYIO Koppekiuto nokaszateneit [10JI: noseimenue ypoass COJl (ot 7,86 +
0,41 10 9,69 £ 0,45y.en./mn no; p=0,0003); camxenue ypoast MJIA (ot 2,51 £ 0,18 mo
2,01 £ 0,11 amonw/m; p=0,05) u ypous K (ot 1,31 £ 0,15 g0 0,89 £ 0,11 muemr;
p=0,0009).

PesynbTaThl nccienoBanusi yOSKIal0T B TOM, YTO pa3pabOTaHHBIN KOMIUIEKC Y
OONMBHBIX C JUCKOTCHHBIM TIMOPAXEHHEM IIEHWHOrOo OTAeNa IMO3BOHOYHUKA
cnocobctByeT 3¢ ¢deKTuBHON JTUMGOAPEHAKHON  JETOKCUKAIMM, YIYYILIECHHUIO
TYMOPaJIbHOTO TpaHCHOpTa, 00e3007IMBaIOIIEMy M MPOTUBOBOCHAIUTEILHOMY
s pexTaM, BOCCTAHOBIICHUIO HAPYIICHHBIX (YHKUMNA MBIIIEYHOTO M CBSI30YHOTO
anmnapara, pOpMUPOBaHUIO KOMIIEHCATOPHO-IIPUCIIOCOOUTEIBHBIX PEAKIIUH.
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Abstract. The article presents the materials of the FLOOR-levels gomeostaticeski status and
treatment of patients 40-60 years of age with discogenic pathology of the cervical spine. In the
study, the study of clinical complaints, pain, FLOOR levels and MRI performance before/after
treatment, allowed to obtain an objective assessment of patients from the comparison groups Ne4.
For learning the inverse dynamics of the degenerative processes in cartilage and muscular-
ligamentous apparatus of the spine researched the FLOOR - levels and MRI criteria for a course of
treatment and at its completion. Comprehensive rising lymphatic drainage galvanic-
pharmacological technique effectively relieves pain syndrome after the first procedures and
improves the FLOOR-level at the end of a course of treatment, improving vascular indices of the
neck/head of 75.6+4.3% of patients.
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Anomauia. OomedsncenHs mpaouyitinux nioxo0ie 00 oyiHKu Hebe3nexu 3 60Ky HABKOIUUHbO2O
cepedosuwa 01 300p08 s NOOUHU | HEMONCIUBICIb 6CMAHOBLEHHS NPAMUX NPUUUHHO-HACTIOKOBUX
38 513Ki8 npu3eeu 00 HeoOXIOHOCMI PO36UMKY IMOBIPHUX MemOOi8 OYIHKU WUKOOU, U0 HAHOCUMbCS
300p08 10 at0dell.

Knrwouoei cnosa: pusux, nebesnexa, 300po8’s, HaceleHHs, pakmop.

Jlxepenom HeOe3nmeku 1 PHU3MKY [UIsl 310pOB’S JIOAMHH MOXYTh OYyTH
CYCIIJILCTBO, HABKOJIMIIIHE CEPEOBHILE 1 TEXHIKA pa3oM a00 KOKHUHU 3 IUX (PaKTOpiB
OKpemMo, TOOTO, MOXKHa BHJIUJIUTH JDKEpena HEOe3MeKu 1 PHU3UKY MPHUPOIHOTO,
COIIAJIBHOTO 200 MPUPOTHO-COIIATILHOTO TeHE3Y.

Pusuk — 1e 1MOBIpHI 30UTKHM, fKI MOXYTb OyTH BCTAHOBJEHI IIISIXOM
MEPEMHOKEHHSI BIPOT1THOCTI (YaCTOTH) HETATUBHUX MO/ HA BEJIMUYUHY MOMJIMBOTO
30uTKy Big Hei [1-2]. Pusuk BU3HAYaA€ThCA SK BU3HAYEHHS KUIBKOCTI MOJINA 3
HeOa)KaHUMHU HACHIIKAMH JI0 MaKCHUMAJIbHO MOMJIMBOI 1X KUIBKOCTI 32 KOHKPETHUI
nepion yacy [3]. [logiOHUM YMHOM BU3HAYAETHCS PU3UK OUIBIIICTIO CIELIATICTIB B
00J1aCT1 IPUPOAHOI 1 TEXHOTEHHOT HEOE3MEKH.

OCHOBHMMH €JIEMEHTaMHU Cy4YacHOI OIIIHKM PHU3UKY € OI[iHKAa PHU3UKY uepe3
HeOe3neky Ta Oo0diKy 1MOBIPHOCTI HEraTMBHOTO BIUIMBY pI3HHUX  PIBHIB
AHTPOIIOTEHHUX (DAKTOPIB HABKOJIMIIIHBOTO cepepoBuina [4].

Pusuk — 1e ycBimomiieHa HeOe3reka BHHUKHEHHS MO 3 BU3HAYCHUMU Y
mpoctopi 1 4yaci HeOakaHMMH Hachiakamu. Taka (opma BH3HAYEHHS PHU3UKY, 3a
AYMKOIO aBTOpIB, JOCTaTHbO 3py4yHa, TOMY ILIO JO3BOJIAE O0’€THATH y OJHOMY
MOKa3HUKY pPIZHOPIAHI JaHi Mpo 00’€KT Ta cy0’ekT HeOe3MeKH, OJIepPKyBaTH
IHTErpabHI OIIHKU PU3UKY BiJ] HEOOMEXXEHOI KIJTbKOCTI HETaTUBHUX IMPOIIECIB OyIb-
SIKOTO TeHe3y [5].

CyTT€BUM MOMEHTOM B EKOJIOTIYHHX JOCHIIDKCHHAX € BU3HAYCHHS TOHSATTS
€KOJIOTIYHOTO PU3UKY, K€ 10 TENEPIIIHbOI0 Yacy TPAKTYEThCS HEOAHO3HAYHO. Pi3H1
BUEHI B 3a&JEKHOCTI BiJI KOHKPETHOI Tally3l 3aCTOCYBaHHS KOHIEMNIIi PHUBHKY
PO3IIIAIal0Th MOro pi3HiI BUAM. barato aBTOpiB 10 MpoOJIEM €KOJOTIYHOTO PU3UKY
BIIHOCSTh HE TUIbKH PU3HK JJIS 310POB’ S HACEJIEHHS, aJe ¥ psAl IHIIMX BHUJIIB PU3HUKY.
Tak, HayKOBII PO3PI3HAIOTH TaKi BUAHM €KOJOTIYHOTO PU3MKY: 1) pU3UK pyHHYBaHHS
OPUPOJHUX CHUCTEM; 2) PU3MK JJIS 3/I0pOB’Sl HAaceleHHS; 3) PU3MK TEXHOTCHHUX
CUCTEM JJiIi KOHKPETHOTO IMPOMUCIOBOrO MIANPUEMCTBA; 4) pU3UK y KepyBaHHI
OPUPOAHUMH pecypcamu; S5) PHU3MK MPUPOJIHUX KaracTpod; 6) pPHU3UK BIUIUBY
perioHaIbHUX BIMCHKOBUX KOH(JIIKTIB; 7) pU3UK €KOJOTTUHOTO TEPOPU3MY.

KoHueniist 1s1st 310poB’s M0IMHU c(popMyBaiach JIMIIE B OCTAHHE JAECATUPIUYS.
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Criouatky moOIiOHI MOHSATTS 3aCTOCOBYBAJIMCH JIMILIE JO CHUTYyallid, 110 3B’s3aHl 3
aBapisimMu, karactpodamu [3-4].

He nuBnsducy Ha HEOMHO3HAUYHICTH CAMOIO IMOHATTS 1 IMAXOAIB IO OLIHKH
€KOJIOTTYHOT'O0 PU3UKY, B TETEPIIIHIN Yac el HanpsIMOK € HalO1IbII IepCIEKTUBHUM
1 IIBUJKO PO3BUBAETHCA. Y CcaMOMy TPUHIMUIN aHATI3y PHU3UKY 3aKjiIaJeHO
BUHUKHEHHS MOXIJHUX THOHATh. Tak, BHUKOPUCTaHHA LbOrO MIAXOAY BIIKPHUBAE
MO>KJIMBI IIJISIXU PILLIEHHS PSAAY MPoOJIeM TOKCUKOJIOTII 1 TIrEHIYHOTO0 HOPMYBaHHS.

Ominka pusuky 3 OOKy TpHBAJIO [JIIOYMX HHU3BKOPIBHEBUX (DAKTOPIB
HABKOJIMIIHBOTO CEpPEJOBMINA, MiJ BIUIMB SKUX JIIOJAWHA MOXE MiANanatd y
3BHUYAaHUX YMOBaX, Ha 37I0pOB’s HACEJEHHS B LJIOMY, a00 1OCTaTHbO BETUKUX TPy
HACEJICHHS, 3aJMIIA€ThC HOBMM Ta MAJOBHMBUEHUM AaCIEKTOM TiTl€HIYHOI HAyKH.
KinpkicTe poOIT Ha 110 TeMy TOCTIMHO 301IBIIYETHCSA, OJHAK I Tpodiema
3JIMIIAETHCS 1€ MAJIOBUBUCHOIO, HE JUBJISTYHNCH HA 11 BEIUKY aKTyaJIbHICTb.

3BUYaitHO, M1Jl PU3UKOM MAalOTh Ha yBa3l Mipy 4YaCTOTH HACTAHHSA MOJ1i, B OCHOBI
SKO1 JISKUTH 11 IMOBIpHA XapakTepucTuka [4-5]. B TemnepiiiHiii yac IPOMOHYIOThCS
PI3HOMAaHITHI TPAaKTOBKM 1 BHU3HAYEHHS TMOHATTA €KOJIOTITYHOIO PHU3HKY, IO
HEOOXITHO BPaxoOBYBAaTH IMpPH OLIHII HEOE3MEKH MIKIAIUBUX (PAKTOPIB AJIA 3A0POB’S
HaceneHHs. OLIHKa pU3UKY BKJIIOYA€ IMOBIPHICTH TOrO, 11O TPyHH JIOAEH OyayTh
MIJUISITATH BIUIMBY PI3HUX PIBHIB MaTOM€HHUX BIUIMBIB, 1 TOrO, IO Yy J@HUX OCIO
BUHHMKHYTh HANe€BHO 1, a He 1HUI HecnpustTiubl epextu [4]. Lli aBa enemeHTH
BIJINOBIJIaI0Th OCHOBHUM AaCTIEKTaM aHai3y pU3UKY — aHaJi3y iX BIUIMBY 1 aHAII3y

e(eKTiB.
B MenuKo-eKOJIOTIYHUX JTOCIIKCHHSIX BHKOPUCTOBYETHCS 4 BUAU PU3HKY, IO
BU3HAYAETHCS  PO3PAaXyHKOBHUMH  METOJAAMH:  BiTHOCHHUW,  aTpUOyTHUBHUM,

aTpuOyTUBHUN MOMYJISLIMHUIK 1 Moy nsiiitHa ¢pakiiist aTpuOyTUBHOTO PU3HKY [5].

BigHocHUN pPU3MK pO3paxOBYEThCS SK BIAHOIIEHHS KUIBKOCTI JIIOJEH, SIKi
MiANagal0Th i BIUIMB 3 HAsBHICTIO €(EKTiB 3MiH y CTaHi 3JI0pPOB’s, 1O KUIBKOCTI
JFOZCH, SIKI HE MiANagaroTh MiJ] BIUTUB 3 epeKTaMu 3MiH y CTaHi 370poB’a. Benmnunna
BiTHOCHOTO PHU3HKY JT03BOJISIE BUMIPSITH MATOT€HHY CHITy YMOB, 3 SIKUMHU aCOLIIOETHCSA
daktop pusuky. OpHak, BiH HE /[da€ YSIBICHb MpPO aOCONIOTHY BEIUYUHY
3aXBOPIOBAHOCTI.

ATpuOyTHBHUI pPU3HK BHUKOPUCTOBYETHCS JJIi BHUMIPIOBaHHS aOCONIOTHOI
BEJIMYMHU 3aXBOPIOBAHOCTI. BiH pO3riAgaeThes K PI3HUI MK KUIBKICTIO JIFOJEH,
110 T/MAa0Th M BIUIMB, 3 €¢eKTaMU 3MiH y CTaHi 3I0pOB’s, 0 KIIBKOCTI JIFOJCH,
10 HE MINaalTh 1] BIUIUB, ajie MaloTh €()eKTH 3MiH y CTaHi 3110poB’s. Ha BigmiHy
BiJl BIIHOCHOTO PU3UKY, aTpUOYTUBHUIN BUMIpPsIE HOTO HACTIIKH.

BignocHuit Ta aTpuOyTUBHUN pU3UK JO3BOJISE TOPIBHATH MK COOOO
IMOBIPHICTh 3aXBOPIOBAaHHSI B TIpynax HACEJIICHHS 3 HasSBHICTIO a00 BIJCYTHICTIO
daktopa pusuky. OgHak, BOHM HE JalOTh YSBJIEHHS MpPO MATOI€HHE 3HAYEHHS
dakTopiB IS MOMyJALii B IUIOMY. 3 LI€I0 METOI BHUKOPUCTOBYETHCS MOKA3HUK
MOMYJISIIIITHOTO  aTpUOYTUBHOTO pU3HKY. BiH pO3paxoBYeETbCSI MOMHOXXEHHSIM
aTpuOYTUBHOTO PU3UKY HA PO3MOBCIOKEHICTH MO BCIHA MOMYJIALIi KUIBKOCTI OCI0 3
e(eKTOM BIUIMBY (paKTOpa PU3UKY.

Inentudikaris GaxTopiB pU3MKy BUMAarae BUSBJICHHS 3B 43Ky MDK SIBUIIAMH Ta
JI0OKa3iB TOro, IO BOHA HEBUITAJIKOBA, MAa€ CTIMKUN XapakTep 1 € MOMEePEIHHKOM
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3aXBOPIOBAHHIO [4].

OCKUTbKM MEXaHI3MH{ BIUIMBY IIKIVIMBUX (DaKTOPIB Ha 370pOB’S HACEJCHHS
MIPOCTEXKUTH JIy>KE BAXKKO, yBary JOCIIIHUKIB OyJIO 3B€pHEHO Ha aHalli3 eeKTiB, 110
CIIOCTEPITraloThCsl y CTaHl 3I0pOB’S HACEJCHHS. 3 UX MO3MINA PU3UK PO3IIISAIAI0ThH
SIK IMOBIPHICTb TOT0, 1110 Y TI€BHOT YaCTUHU HACEJICHHS BUHUKHYTh HEraTUBHI e(peKTH
[3]. Lle#t crociO OIIHKK PU3BMKY MOXKE OYTH JETaTI30BaHHMI 3 TOYKH 30pYy €PEeKTy
(Hampukiaa, pPU3MK HACTaHHA OKPEMOTO 3aXBOPIOBAHHSA, pPHU3WK HACTaHHS
nepeIyacHoi CMepTi 1 T. I1.).

Y CBITOBI MPAKTHUIll OIIHKA PU3UKY HAWOUIBIIT YacTO MPOBOJUTHCS TIO
MOKa3HUKAaM CMEPTHOCTI 1 PIBHIO OHKOJIOTIYHUX 3aXBOpIOBaHb. [Ipu BCiil BaXIMBOCTI
X KPUTEPIiB BOHU HE JIO3BOJISIOTH B TOBHIN MIpi OLIHUTH PU3HK, TMOB’SI3aHUN 3
JIE€I0 YCHOTO KOMIUIEKCY 3a0pYIHIOBAYiB OTOYYIOUOTO CEPEIOBHIIIA.

MiXHApOIHUN AOCBIJ OIIHKK PU3UKY € CBIJOIITBOM MPO HEOOXITHICTH OOMIKY 1
TUX 3a0pyJHIOBa4iB HaBKOJUIIHHOTO CEPEOBUIIA, AKi, HE MalOYM KaHLIEPOT€HHUX
BJIACTUBOCTEH, MOXYTh OyTH B 3HayHId MIpl IIKIAJMBUMH Ta TOKCHYHUMH IS
HaceneHHs [1,2]. baraTo ¢akTopiB HABKOJMILIHBOTO CEPEOBUIIIA, sIKI O€3M0CEPETHBO
HE BUKIMKAIOTh THUX YU IHIIMX 3MIH y OpraHi3Mil, MOXYTb CIY>XHTH (DOHOM, IO
00YMOBJIIOE T1JIBUILICHY YYTJIMBICTh JI0 1HIIUX OJJHOYACHUX YW O1IBII Mi3HIX BILUIUBIB,
3MIHIOBAaTH XapakTep YM TSHKKICTh MATOJIOTTYHOIO MPOIeCcy. 3aBAaHHs CTa€E 1€ OLIbII
CKJIQJIHAM Y 3B’SI3KYy 3 TUM, IO CIIEKTP 3MiH y CTaHi 3J0pOB’sl, 3yMOBJICHUI BIUTMBOM
(bakTOpiB CcepenoBHUIla, IyXe MIUPOKUHA — BiA 3MIH (QYHKI[IOHAIBHOTO CTaHy 1
rOMEOCTa3y OpraHi3My JI0 XpOHIUYHUX BHUJIIB MATOJIOTII.

B nocnimkeHHSX MO OLIHIN €KOJIOTIYHOTO PHU3MKY, [0 TMPOBOASTHCA Y
TETEPIIHIN Yac, 3aIUIIAI0THCS HEBUPIIICHUMHU TIPOOJIEMH, 110 XapaKTepHI JUIsl BCIX
MEJUKO-EKOJOTIYHUX  JIOCJIJI>)KEHb. 3okpema, npobiemMa  eKCTpamosiii
TOKCHUKOJIOTTYHUX JAHUX J0 HU3bKOPIBHEBUX 3HAUEHbD, 110 XapaKTEPHI JJI pealbHUX
€KOJIOTTYHUX CUTYaIIii.

VY Toli ke yac, He IUBIIIYMCH HA BCl CKJIAJHOCTI, po3po0JieH] Y TeNepiliHii yac
METOJMKHA aHalli3y eKOJOTIYHOTO PH3HKY SBISIOTH COOOI0 ICTOTHMH KpOK,
HEOOXITHUKA A7 PO3yMIHHS  MEXaHI3MIB  BIUIMBY  IIKIJJIMBUX  (aKTOPiB
HABKOJIMIIIHBOTO CEPEOBUIIA HA 3I0POB’SI HACEIICHHSI.

BucHoBKkH
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[0 3aCTOCOBYIOTHCS B  TPAAULINHUX  CMJAEMIONOTIYHUX  JOCTIKEHHSIX 1
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AUTOMATIC CHECKING OF PUNCTUATION IN RUSSIAN LANGUAGE

TEXTS: ELECTRONIC IDIOMS DICTIONARY
ABTOMATHUYECKAS ITPOBEPKA IYHKTYAIIUU B PYCCKOA3BIYHBIX TEKCTAX:
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Aunomauyun: B cmamve paccmampueaemcs npooiemMa asmomMamuyeckou npoeepKu
NYHKMYAyuu 8 NpeonodCeHUsX pyccKkoeo A3vblka ¢ paseonocuyeckumu obopomamu. [lns smoeo
paspabomana cmpykmypa u nposeoeHa hopmanuzayus IUHe8UCUYEeCK020 Gpazeoniocuiecko2o
CN08APSL PYCCKO20 A3bIKA. DNeKMPOHHBLU CI08APb npedcmasier xml-ghatinom, u 0ns yooocmea ezo
UCNONBL30BAHUS HANUCAH NPOSPAMMHBII MOOYIb HA sA3biKe python 3.x. JlaHHbll ClOBAPL MONCHO
NPUMEHSMb U 8 OPYeUX CUCMEMAX A8MOMAMUYECKOl 00pabomKu mexcma.

Knrouesvie cnosa: cucmemvl  ABMOMAMUYUECKOU 06pa60ml<u mexkcma, JJIEKMPOHRHbLE
cnosapu, asmomamuyeckas nposepka NYHKmMyayuu, ¢opmanuzosanmwiii c1o8aps
@pazeonocuneckux 060pomos.

Berymiienme. [TucbMenHast peub 0€3 3HAKOB MPENUHAHUS WM TIPU HETOYHOM,
HEMOJIHOM, HENPAaBUJIBHOM HMX NPUMEHEHHM YacTO TpyJHA Uil ITOHUMAaHUS.
[TyHkTyarmoHHasi TpaMOTHOCTh HEOOXOIMMa HE TOJBKO KakK IOKa3aTellb 3HAHUS
PYCCKOTO s3bIKa, OOMmIed KyJIbTYyphl UEIOBEKAa, OHA WIpacT BaXHYK pOJb B
COLIMAJIbHOM ILJIaHE.

B nanHo#t ctaThe HacC OymyT MHTEpECOBATH MPaBUIA, B KOTOPHIX UCIOIb3YIOTCS
dpazeonorusmpl.  Dpazeonoru3zmMamMu WA (PPa3eoNIOTHUCCKUMU  000pOTaMH
HA3bIBAIOTCSl YCTOMYMBBIE M0 COCTABY M CTPYKTYpE, JEKCUUYECKH HE JEJIUMBIE IO
3HAQYEHUIO CJIOBOCOYETAHUS U TMPEIJIOKEHUS, BBITOIHAIONINE (QYHKIIUIO OTIAEIHLHOMN
cnoBapHol emuHunbl. [1] i DpOBEPKM HEKOTOPBIX MPAaBWI JOCTATOYHO
pe3yNbTaTOB MOP(POJOTUYECKOTO U CUHTAKCUYECKOTO aHajIn3a MPEeIOKEHUs, a s
OCTAJIbHBIX HEOOXOIUM CEMaHTUUYECKUM aHanu3. J[Jis npaBuil NepBOM rpymmbl MOXKHO
pa3pabarbiBaTh aITOPUTMBI TPOBEPKHU IMYHKTYAI[UH Ha OCHOBE CIIOBapeH.

JJIeKTPOHHBIN cJ0Bapb (¢paseoiorudeckux 000poToB. B pycckoMm si3bike
st hpazeoqorndeckux 000pPOTOB CYIIECTBYET JMHTBUCTUYECKHM cioBaph [1], B
KOTOPOM JaHbl HE TOJBKO camMu (pa3eosioTU3Mbl PYCCKOTO S3bIKA € UX
TOJIKOBAaHUSIMU, HO TaK)Xe MPUMEPHI UX CTHJIMCTUUYECKOTO ynorpedsnenus. bonbioe
BHUMaHHE B CJIOBape YACISICTCS CHHTAKCHMYECKOW poyid  (Ppa3eosoTu3MoB,
3aKPEMUBIIUXCS B SI3bIKE B (DYHKIIMU TOTO WJIM MHOTO WieHa mpeaiiokenus. [lomumo
3TOr0 NOKa3aHa HMOLMOHAJIBHO-IKCIIPECCUBHAsI  OKpackKa IIPEJICTABICHHBIX
(pazeonoru3MoB U CTUJIM PYCCKOTO A3bIKa, B KOTOPBIX OHU YIOTPEOIISIOTCS.

[Ipumep cnoBapHOU cTaThbU: «HU pbl0a HU MsAco. Cka3z. Paze., uawe neoooop.
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3aypsiiHasi, TOCPEICTBEHHASI JINYHOCTD.»

[IprMeHATh NaHHBIM CIOBapbh B CYIIECTBYIOIIEM BHJE JII aBTOMAaTHYECKOMN
00pabOTKM TEKCTOB HEBO3MOXKHO, IMOATOMY HEOOXOJUMO CO3[aTh AJIEKTPOHHYIO
BEPCUIO CI0Baps (Ppa3eoIOrHYecKruX 000pOTOB.

JIns KakaoW CJIOBapHOM CTaThM B DJIGKTPOHHOM BepcUM CloBaps Oyaem
yKa3blBaTh JIEeMMbl (hpazeosioru3smMa — HOpMasibHble (POPMBI CIIOB (MMEHUTEIBHBIM
najex A CyHIeCTBUTEIbHBIX, HHOUHUTUB JJI TJIarojoB W T. J.), €ro 3Ha4YeHHS,
(baar U3MEHSEMOCTH, BO3MOXKHBIE CHHTAKCHUECKHE POJIM, a TaKKe IMOIIMOHAILHO-
AKCIPECCHUBHYIO OKpacKy, €CiId €eCTh COOTBETCTBYIOIIME OOO3HAUEHHUS B
JMHTBUCTUYECKOM CIIOBapeE.

®pazeosioru3Mbl  MOTYT OBITh HEW3MEHSeMbIMH (B JTOM cllydyae B
JUHTBUCTUYECKOM CJIOBApE OHM TPEJICTABIECHBI B CBOEH €IMHCTBEHHOUW (hopMe) WiH
MOTYT YaCTHYHO HU3MEHAThCS. [l yKazaHusi 3TOro cBoiicTBa HeoOXxomuMm (iar
HM3MEHSEMOCTH.

Bo3mokHble cuHTakcuueckue ponu  (pazeosormsma  ([1], c. 6): 1 —
nojyiexaiiee; 2 — ckazyemoe; 3 — 0OCTOSTeIhCTBO; 4 — ompenesneHue; S5 —
oOpailieHue; 6 — BBOJIHOE CIIOBO.

PaznuyHbl  AMOLIMOHAIBHO—3KCIIPECCUBHBIC OKpacku (pa3eooruuecKux
obopotoB ([1], c. 6): 1 — rpyboe; 2 — wupoHHWYHOE; 3 — KHIXKHOE, 4 —
HEOJ00pUTENIbHOE; 5 — 0JI00pUTENBHOE; 6 — OTBIICUEHHOE; 7 — MpEe3pUTEIbHOE; & —
npeHeOpexuTenbHoe; 9 — mpocropeunoe; 10 — mpodeccumonampHoe; 11 —
pasroBopHoe; 12 — ycrapesmiee; 13 — QonbkiopHoe; 14 — mymimmBoe; 15 —
skcripeccuBHOE. 711 HEKOTOPHIX (pa3eoIorHYecKuXx OOOpOTOB B CIIOBape HET
ONPE/ICIICHHBIX CUHTAKCUYECKUX POJIEN U IMOIIMOHAIBbHO—3KCIIPECCUBHBIX OKPACOK.

Jlns  paccmMarpuBaeMoOll — paHee  JIMHIBUCTMYECKOM  CIIOBAPHOM  CTAaThU
dpazeonorusma «Hu pviba HU MsAco» DIEKTPOHHAs CJIOBAapHAas CTaThs MPUMET BUI:
«[nu, puioa, nu, maco] : [«3aypaouas ruunocmoy, «llocpeocmeennasn nuunocmoy/, 0,
[2], [4, [1l]». CHauana — CHOHCOK JIEMM, 3aT€M — BO3MOJKHBIE 3HAYECHUS
(dpazeosioruueckoro obopora, jganee 3HaueHue (uara wusmensemoctu (0 —
¢dbpazeonoru3mM HEU3MEHseM), 2 — CHHTaKCHYecKas pojb ckazyemoro, 4 m 11 —
pa3roBOpHAsi HEOAOOPUTETbHAS SMOIIMOHAIBHASI OKPACKa.

®opmaian3auusa crateii cjaoBapsi. Baenem (opmanpHOE ommcaHHME cTaTei
AJIEKTPOHHON BEpCHUHU CIOBaps Hpa3eoqOrHIecKiuX 000pOTOB:

<cnosapuasa cmamvs> ::= <jeMmbvl hpazeonro2uzma> : <sHavenus>, <ghaae
usMeHsemocmu>, <CUHmMaxKcuiecKue poiu>, <oIMOYUOHANbHble OKPACKU>

<jeMMBbI (ppazeosioruzmMa> ::= <jeuma cro8a> {<iemma cio8a>}

<3HAYeHUsT> ::= <sHayeHue> {, <3HaueHue>}

<3HaYeHHue> ::= <c10680> {<c1060>)

<¢aar usmensiemocT> ::= ()| 1

<CHHTAKCHYECKHUE POJIH> ::= <CUHMAKCUYECKasl poib> {, <CUHMAKCUYeCKasl
ponb>}

<CHMHTAaKCHYeCKasl POJb> ::= <yucl0>

<3MOIUOHAJIbHBbIE OKPACKU> ::= <OMOYUOHANbHASL OKpacKka> {, <
IMOYUOHANLHASL OKPACKA™ }

<3MOIMOHAJIbHAsl OKPAaCKa> ::= <yucno>
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<yucno>::=1|2| 3| ...

HekoTopble AOMONMHUTENBHBIE MPUMEPHl MPEOoOpa30BaHUs JMHTBUCTHUYECKUX
CJIOBAPHBIX CTATEW B AJIEKTPOHHBIE:

o «aapoMm xJjed ecThb. Paze., HeoooOp. beiTh 0€3 Aena, 3aHATHSI, HE TPUHOCHUTH
NOJIB3BLY - «[O0apom, xneb, ecmsv] : [«Boimb b6e3 denay, « He npunocumso
noavzey/, 1, [], [4, 11]»;

e «He MOPrHyB ria3om. Oocm. Pasze. He pa3aympiBasi OueHb J0JTO; HE
MO/I/IaBAsICh CTPAXY.» - «[He, mopeams, ena3] : [«He pazoymvieas ouenv 0oncoy,
«He noodoasasice cmpaxyy], 0, [3], [15]»;

e «c napém B roJsiose. CooOpasutesieH, yMeH.» - «/c, yapo, 8, 2onosaj :
[«Coobpazumeneny, «Ymen»], 0, [], []»;

o «s10,10K0 pa3zaopa. Knuocn. IloBoj, mpuunHa KOHPIUKTA.) - «/a010K0, pazoop]

: [«lIpuyuna xougruxmay, «Iloeoo xongauxmar], 1, [], [3]»;

Onucanue MNPOrpaMMHOIO  MOAYJIH. Jns  paboTel CcO  cJOBapeM
¢pazeonoru3zmMoB paszpaboTaH Ha s3blke MporpammupoBanust Python 3.3.5 [2]
MIPOTPaMMHBIN MOJIYJIb, B KOTOPOM M TIPOMCXOJIUT B3aUMOJICHCTBUE MOIH30BATENS CO
cioBapeM. MOKHO TOMOJIHATH CJIOBapb, MPOCMATPUBATH COJEPKHUMOE U OYHIIATH
CIIOBaphb.

IIpu BeIOOpe myHKTa «J/l00aBUTH B cCJIOBaph (Ppa3eosoru3Mbly» YIpPaBICHUE
nepenaercs (PyHKIMHM, B KOTOPOH MPOUCXOIUT OTKPHITHE HOBOT'O OKHA, B KOTOPOM
MOXXHO 3alHcaTh caM (pa3eosloTu3M, €ro 3HaueHHUs, CHHTAKCHUYECKHE pOJId B
NPEIJIOKCHHH W OMOIIMOHAIBHBIE OKPAacKH, a Takke OTMETUTh, W3MCHSIEM
¢dpazeonoruzm wim HeT. Kak yxe ObUTO 0OTMEUeHO, (pa3eoaoru3M MOXKET HE UMETh
OTpe/IeICHHBIX CHHTAKCUYECKHUX POJICH U AIMOIIMOHATIBHBIX OKPACOK.

Koraa nmonp3oBareneM BBEACHBI BCE JIaHHBIE TIO (Pa3eoIOTHIecKOMY 000poTY,
U OH pemaer N00aBUTH JaHHBIC B CJIOBAph, YIOPABJICHHUE TMEPENACTCS PYrou
¢bynkuuu. Ee apryMeHThl — 3alloJIHEHHbIE WJIM MYCThIe IMOJS OKHA BBoja. B aToW
(GYHKIMA TPOUCXOMUT OTKPHITUE W WM3MEHEHHE CJIoBaps (€Cld BBEICHHBIN
(bpazeonoru3m yxe HaXOJqUTCs B CIOBape).

3HavYeHMS, CHHTAKCUYECKHUE POJIM M AIMOIIMOHAIBHBIE OKPACKU JOOABIISIOTCS KaK
€CTh, OHM pa3/ieJieHbl CHUMBOJIOM IepeHoca cTpoku. Cam ke (dpazeosaorusm
JOTIOJIHUTEJIBHO 00pabatbiBacTCss MOPGOJIOTHYECKUM aHAJIUu3aTopoM, MJid TOTO,
YTOOBI MOJYYUTh JIEMMbl CJIOB, BXOJSIIMX B €ro COCTaB, U KIIOYEBOE CIIOBO
¢dpazeonorusma. KirrodeBble ciaoBa HEOOXOIUMBI JIJIi OBICTPOTO aBTOMATHYECKOTO
MoMcKa (Ppa3eoOTU3MOB M I YHUKAJIBLHOCTH (pa3eoIoTU3MOB. OJTO TIEPBBIC
[JIaroJibl WK CYIIECTBUTENBHBIC, BCTPEUCHHBIE B (hpa3eosioru3Me npu pasoope.

Ctpykrypa XML-daiina cioBaps moixydaeTcs CIeayone:

<dictionary>
<keys>
<key word="pp16a">

<phrase full="nu priba Hu MsCc0">
<key position>1</key position>
<is_changeable>1</is_changeable>
<tokens>

<lemma>nu</lemma>
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<lemma>pr16a</lemma>
<lemma>nu</lemma>
<lemma>msco</lemma>
</tokens>
<meanings>
<meaning>3aypsHas JUYHOCTh</meaning>
<meaning>IlocpencTBennas
JUYHOCTh</meaning>
</meanings>
<roles>
<role>2</role>
</roles>
<emotions>
<emotion>4</emotion>
<emotion>11</emotion>
</emotions>
</phrase>
</key>
</keys>
<about>this is phrase dictionary made for my diploma</about>
</dictionary>
CnoBapb COCTOMT M3 HECKOJBKUX KIIIOUEH, JUISl KaXJOro KJII0uYa MOKET ObITh
HECKOJIBKO COOTBETCTBYIOLIUX (hpa3eosIoru3MOB, BHYTPH KaXI0ro (hpa3eosorusma
€CThb CYIIHOCTH: NO3MIMS Kio4a B (pase, (iaar HM3MEHSIEMOCTH, JIEMMBI CJIOB,
3HAYEHUSI, CHHTAKCUYECKUE POJIU U YMOILIUOHATIBLHBIE OKPACKH.
3akiaiouenue: Hekoropble mpaBuiia MYHKTYallMM PYCCKOTO sI3bIKa MOXKHO
IPOBEPUTH HA 3Talle CUHTAKCUYECKOI0 aHaJIM3a C MOMOIIBIO ciaoBapeil. Pazpaborana
CTPYKTypa U TpenjoxkeHa ¢opManu3aius cioBaps (Pppa3eoJorHueckux 000pOTOB.
[Tonmy4deHHBI 3NEKTPOHHBIA  CJIOBaph  (PPa3eoIOTHYECKUX OOOPOTOB  MOYKHO
UCTIONB30BaTh  NPH  CO3J@HUU  PA3NUYHBIX  CHUCTEM  aBTOMAaTHYECKOTO
CUHTAKCHUYECKOTO UM CEMaHTHYECKOTO aHalIM3a, aHaIn3a TOHAJIBHOCTH W TE€HEpaluu
TEKCTOB.
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Abstract: Punctuation is important because it helps people to understand the meaning of
writing, get writer’s point clear. Some rules require a dictionary of idioms to be checked. There is a
linguistic dictionary of Russian idioms, but it is inapplicable in natural language processing, so
electronic version of this dictionary must be designed. This article formalizes the existing linguistic
dictionary entries with the identification of the necessary attributes for automatic processing in
texts. For the convenience of using the electronic dictionary a software module in python 3.x was
made. The dictionary was created as XML-file. This dictionary can be used in various systems of
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automatic syntactic and semantic analysis, sentiment analysis and text generation.
Key words: natural language processing, electronic dictionary, automatic checking of
punctuation, formalized electronic idioms dictionary.
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Abstract. In this paper, we propose a brief overview of innovative pedagogical technologies
that can be used during practical classes and in particular while teaching the course "Medical
Informatics" at the Department of Biological Physics and Medical Informatics of the Higher State
Educational Institution of Ukraine "Bukovinian State Medical University". We have considered the
most effective methods, which in our opinion, undoubtedly deserve active introduction into the
educational process of higher educational institutions. The introduction of innovative methods will
induce students to exercise their imagination and creativity, openly express their opinion; it will
help to find an optimal solution to a concrete situational problem in one or another subject field,
which is directly related to the future professional activities of students. It is proposed to highlight
the main elements of the structure of practical classes, namely: motivation, presentation of the topic
and expected learning outcomes, providing the necessary information, practical task — the central
part of the lesson, summing up and evaluating of practical tasks.

Key words: innovative technology, educational process, training methods, optimizing;
medical informatics

Introduction.

New informative and innovative technologies at the end of the 20-th century h
became not only one of the main driving forces of progress in all areas of
development of the society, but also a powerful means of learning [1, 2]. The authors
of many scientific papers point out and it is impossible to deny it, that in the process
of teaching the use of innovative technologies, which include interactive and
computer-based ones, allows to improve the learning process and perfect forms and
methods of training.

The informative component plays an important role in the modern educational
system. A student must learn to understand the flow of information without
overloading himself, since one part of it is subject to a thorough assimilation, and the
second part is needed only for a short time, assuming a different level of assimilation
the material. Special attention is paid to the orientation of students as to the
significance of information in the educational space in order to select the necessary
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information, transforming it into the form of presentations — sorting, the ability to
understand a particular issue — forecasting. To implement the above-mentioned, the
teacher should create an appropriate set of methods and techniques to ensure the
acquisition of the information component of education.

The activity component aimed at the formation of a creative personality includes
such activity of students as educational and cognitive one (perception,
systematization, memorizing of information), transformational-creative (performing
of non-standard, creative tasks), emotional-evaluative and communicative
(communication of students, different methods of consolidation and evaluation of
acquired skills, taking into account the personal contribution of each student).

With this form of work, any course, including the course «Medical Informaticsy,
which is taught at the Department of biological physics and medical informatics of
Higher State educational establishment of Ukraine «Bukovinian State Medical
University» should capture the students’ attention, cause their interest and increase
motivation, as well as teach them to think and act without waiting for lecturer’s
advice. The efficiency and the power of influence on students largely depend on the
skills and work style of the particular university lecturer. In the training course it is
expedient to use the following methods and technologies that activate the student's
educational activities [3-6], namely: work in pairs and small groups; student projects
— individual and collective; situational games; analysis of arguments «for» and
«against»; discussions and debates; solving the problem; «brainstorming», and so on.
Particular attention, in the conditions of performing practical tasks on a computer,
deserves the development of methods of conducting practical classes and evaluation
of students work in pairs.

Main text

In the course «Medical Informaticsy it is necessary to teach students to solve the
task set before them without assistance and find the optimal solution for it in the
process of solving this task on a computer. Students need to learn first of all, to
analyze the problem, besides, the student must be able to solve the problem and to
know which ways exist for its solution. The choice of the way of a solution is the
basic one, i.e. the student has to analyze and understand what solution is the best
from the point of view of getting effective results in treatment of diseases or the
prediction of events. Thus, while teaching medical informatics special attention
should be drawn to the development and consolidation of such student’s qualities as:
the ability to independently set a task; algorithmic thinking in professional activity;
choosing the most effective tools for solving the tasks; ability to evaluate the quality
of the work performed; ability to work in pairs.

But the introduction of innovative methods in the educational process put
forward certain requirements for the structure of practical classes. In the context of
the course «Medical Informatics», which is taught at the Higher State Educational
Establishment of Ukraine «Bukovinian State Medical University» for second-year
students of such specialties as «Medicine», «Dentistry», «Technology of medical
diagnostics and treatment», the lecturer should not only inform and ask students
questions, but also must be able to organize their work activities, which would
contribute to the creative development of the individual, namely the ability to express
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their thoughts without fear and demonstrate non-standard approaches to practical
tasks. Instead of "dry" informing, the lecturer can apply activating teaching methods,
which will definitely improve the perception and assimilation of the material.
Undoubtedly, while explaining and presenting the new material, the lecturer's ability
to interest students and to link the presented material with their future professional
activity must be the main one when teaching any discipline.

The main task of the lecturer is to raise the interest of students in the topic of
practical classes or seminars. Lecturers can choose different forms of work, which, in
their turn, should promote the increase of students’ motivation, teach them to think
independently and act according to circumstances that may vary, due to some or other
life events.

The educational process at the department certainly depends on the material and
technical equipment, but the effectiveness of assimilating by the students of provided
material, primarily depends on the lecturer, namely his knowledge and skills, and
directly from the style of work. In the course of teaching the discipline «Medical
Informaticsy it is expedient to use, in our opinion, such methods of training that will
increase the motivation of medical students to study this discipline, and ultimately
contribute to an increase in the level of assimilation of material and, accordingly,
qualitatively improve the acquired knowledge and skills of students; they are : work
in pairs; individual and collective student projects; solving the problem of medical
and biological content.

The need to use the method of work in pairs is dictated, first of all, by the
number of available places for job, that is, the number of personal computers.

As a rule, computer classes are equipped with computers on an average of 10
pcs that does not correspond to an average number of students — 14 per group, and
that is an important reason for implementing this method in the educational process
during the teaching of computer disciplines. Certainly this method has some
advantages; it gives students the opportunity to acquire skills needed for
communication and cooperation. This technique encourages teamwork, the ideas
produced in pairs help participants to be useful to each other; expressing opinions
and discussing methods for creating a practical task give the students possibility to
find the right solution, feel their own capabilities and strengthen them.

When using the method of working in pairs, it is necessary to pay attention to:
establishing visual contact — the location of the interlocutor, his gesticulation;
promotion of the partner to the cooperation by using gestures and phrases; if
necessary, for clearing up the situation to ask clarifying questions; while expressing
your thoughts on the question it is necessary to speak clearly, concisely, giving
examples; at the time of an active hearing, you should not give advice, evaluate the
interlocutor, interrupt, or change the subject of the conversation.

Thus, students acquire the ability to clearly express their thoughts and listen
carefully to the arguments of their co-worker.

When using active nonconventional techniques, certain requirements for the
structure of the classes should be observed. Practical training should contain the
following elements: motivation; presentation of the topic and expected learning
outcomes; providing the necessary information; practical task as a the central part of
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the lesson; summing up and evaluating practical tasks. Motivation involves focusing
students on the problem, as well as directing the lecturer's efforts aimed to increase
the interest of students in the topic of practical training. Methods of training can be
diverse: a question, an algorithm, a small practical task, and so on.

According to the developed and approved curriculum 20 practical classes and 5
lectures are planned for the specialty «Medicine», the course «Medical Informaticsy.
The majority of practical tasks of the course is studied just in pairs. The lecturer
proposes students to break into pairs, at their own discretion choose a student with
whom they want to work in a couple to perform practical tasks.

Then the students are informed about the tasks to be carried out and the main
directions of work in the process of performing them. Formed pairs in the given time
(depending on the difficulty of the task it can be regulated by the lecturer) must fulfill
the practical task proposed by the teacher. Students give the results of their work to
the lecturer for evaluation. During the evaluation of the students work, the lecturer
asks questions to each student from a pair, and in the case of the correct answers and
properly performed tasks, the students get the maximum score for the task. There is
an improvement in the results of the tasks performed by students who worked in
pairs.

However, there are some imperfections in the implementation of this method
into the educational process while teaching the discipline "Medical Informatics",
namely, the task of the teacher is also a correct differentiation of knowledge and
skills of students working in pairs. Quite often there are single students who just want
to take advantage of the situation and get a score at the expense of another. Therefore,
the implementation process requires direct control from the lecturer and the
encouragement of students to work in a "creative duet." Work in a pair implies work
of both students, discussion of methods for solving the problem, conducting
calculations and substantiating of findings, which are carried out by both of them.
Otherwise, it is not a work in a pair. The necessary condition is the implementation of
the following statement: «We think and carry out calculations, form conclusions
together but answer in turn». A lecturer, certainly has to stimulate and encourage
non-standard approaches to the solution of the proposed tasks of the students when
they perform their practical tasks.

During the organization of students’ work in pairs the lecturer has: to put the
student a task that can be solved only with the help of a computer, after an
explanation of the major aspects of the topic in the practical task of the corresponding
program, it is necessary to propose definite time for fulfilling the task (depending on
the difficulty of the task it may be different); to unite students in pairs; to ask the
students to discuss their ideas with each other, to implement the ideas working with a
computer and using the given by the lecturer material and corresponding software; at
the end of the given time, the teacher must determine who of the couple will be the
first to answer and it is desirable to immediately determine the time for each of them.
It helps students to get used to a clear organization of work in pairs. Previously each
pair must reach agreement on the answer or the solution of the task.

The use of active non-traditional pedagogical techniques in the educational
process of a higher educational institution will undoubtedly serve to improve
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students' perception and assimilation of material, increase the motivation to study
subjects not only in computer science, but also in disciplines such as physics,
mathematics, etc. which medical students, in particular, mistakenly perceive, as non-
core and which they will not need in their future professional activities.

To convince the opposite, to interest and increase the motivation of medical
students to study physical and mathematical disciplines should become a priority task
for lecturers.

Conclusions.

The use of innovative technologies in teaching the course "Medical
Informatics" significantly increases the motivation and interest of medical students to
study this discipline. There is a marked increase in the effectiveness of assimilation
of educational material by students and the increase in the level of mastering practical
skills through the use of the principles of reflection, partnership, originality, creativity
and tolerance. With the aim of realization of the main tasks of studying, which
include the development of a world view, the formation of skills for speech-mental
activity, communication, ability to express, critical thinking, ability to convince and
hold a discussion, the lecturers create appropriate conditions under which students
take an active part in the process of obtaining knowledge, skills resulting in the
formation of creative abilities in accordance with the needs of personality and
individual capabilities of students, the growth of their independence and creative
activity. For a short period of class, students have the opportunity to recreate aspects
of their future professional activities.
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Aunnomauusn. B oannoii pabome npedcmasien Kpamxuii 0030p UHHOBAYUOHHBIX MEXHOI02UL,
KOmopule MO2ym Oblmb UCNOIb308AHbL NPU NPOBEOEHUU NPAKMUYECKUX 3AHAMUL, 8 YACMHOCMU 80
epemsl npenoodasanus Kypca «Meouyunckas ungopmamuray na xageope buonoeuieckol Guzuku u
meouyunckou  ungopmamuxu  BI'Y3Y  «Bykosumckuii  2eocy0apcmeenHulll  MeOUYUHCKULL
VHugepcumemy. Paccmompenvt naubonee s¢hghexmusHble Memoovl UHMEPAKMUBHBIX MEXHON02UL,
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no Hawiemy MHeHUI0, HECOMHEHHO, 3ACIYHCUBAIOM AKMUBHO20 6HEOPeHUs 8 YYeOHblll npoyecc 0
CcmyoeHmos8 Guicuux yueOHvix 3aeedenuti. IlIpednodiceHo 6vlOeNAMb OCHOBHblE INEeMEHMbl
CMPYKMYpbl NPAKMUYECKO20 3AHAMUSA, 4 UMEHHO: MOMUBAYUs;, NPeOCMAGIeHUss membl U
00ICUOAEMBIX YUEOHBIX Pe3yIbmamos, npedocmasienue HeooXo0UMou UHGoOpMayuu nPaKmusecKoe
3a0anue - YeHMpaibHas 4acmyv 3aHAmMus; N008edeHue Umoz208 U OYeHKU NPAKMUYECKUx 3aoad.
Hcnonv306anue UHHOBAYUOHHBIX MEXHOIO02UL 00yUeHus npu npenodasanuu Kypca «Meouyunckas
uHpopmamukay» 3HAYUMENbHO NOsbluAen MOMUBAYUIO U HOBbIUAEN 3AUHINEPECOBAHHOCTb
CMYOeHmMOo8-MeOUK08 K usydeHuro OaumHou oucyuniuuvl. Habrnoodaemcs pocm s¢hpexmusnocmu
VCBOEHUs y4eOHO020 Mamepuana cmyoeHmamu U ypoeHs 081a0eHUs NPAKMUYeCKUMU HABbIKAMU.

Knrwouesvie cnoea: unmepaxmusHvie mexHoio2uu, Y4eOHuIL npoyecc, Memoobl 00V4eHUs,
ONMUMUAYUSL.
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Annomayun. B cmamve paccmompenvl paccmampueaem npumeneHue 6 pabome
«ynpaenenyes» 0OA308bIX MOPANLHLIX YEHHOCmell Yeloseyecmed — OOWEenpPUSHAHHLIX HOPM
NnoBe0eHUsl YelloBeKd, 3AKPEnJieHHbIX 8 00bluasax U mpaouyusx Hapooos Mupd, uUx Hno8epwsx,
MUGhono2UAX U penucUusx.

Knwueevie cnoea: pyxosooumenb, KOMAHOUD, JUYHOCMHblE Kadecmeéa KOMAHOUpd,
mpeb0o8aHus K pyKogooumenio, YeHHOCMU pyKo8ooumeins, npasuia meHeoxcepa.

Pa3BuTre MeHemxkMeHTa B Havase 21-ro Beka MpUILIO K TECHOW B3aMMOCBSI3H C
MOpaTbHBIMU OPHUEHTHpPAMHU 4YeJoBeYeCTBa. be3ycIOBHO, MaHHOE IMOJIOKCHUE
NPUMEHUMO TPEUMYIIECTBEHHO K TEPEIOBBIM OpPTaHHU3aIUsIM COBPEMEHHOTO
ob1iecTBa (KOMMEPYECKMM M TOCYJIapCTBEHHBIM). ONBIT KpynmHEeWmmx ¢GuUpM Beka
MOKA3bIBAET, YTO C POCTOM BHHMMaHUs OW3HECMEHOB M IMOJIUTUKOB K JTYXOBHOM
COCTaBIISIOIIEH JKU3HH OOIIECTBA, MOPAILHBIM IIEHHOCTSIM Y€JIOBEUECTBA Ha MOPSIIOK
BO3pACTaeT U Ka4yeCTBO padOTHI YIPABISIEMBIX CUCTEM.

Msb1  paccmMaTpuBaeM TpHMEHEHHE B paboOTe «yMpaBJCHIEB» 0a30BBIX
MOpPAJIbHBIX IIEHHOCTEH dYeoBeYeCTBA — OOIIEMPU3HAHHBIX HOPM TOBEICHUS
YeJIOBEKA, 3aKPEIUICHHBIX B OOBIYAsSX W TPATUIMAX HAPOJOB MHpPA, UX TOBEPHIX,
MU(OTOTUAX U PEITUTHSIX.

[TompiTaemMcst JOCTATOYHO TOYHO OMNPEACIUTh UCTOYHUKH TAKOTO SBJICHHS, KaK
oOpaieHne ympaBieHIIEB K 0a30BbIM IIEHHOCTSAM oOmiecTBa. Ilpexnae Bcero,
MOpaJIbHOE B3POCJCHUE YIPABICHIIEB OCHOBBIBaeTCA Ha 0a30BOM CEMEHOM
BocruTaHnd. VIMEHHO B ceMbe Oyayluii pyKOBOIWUTENTh IONy4YacT TIEPBBIC
IIEHHOCTHBIC YCTaHOBKH. [IpryueM, dem OJukKe 3TH YCTaHOBKH K PEaNbHOU JKU3HH H
IIEHHOCTSIM OOIIECTBa, TEM JieTde B OYyIyIIeM MEHEDKEPY HaJaKHUBaTh KOHTAKTHI C
OKPYXKAIOIUMH €r0 JIFOJAbMH, MOHUMATh WX HYXKIbl W ycTpemieHus. [IpuBemem
MIpUMEP: YEJIOBEK, BOCIMTAHHBIA B AyXe HEYBOKEHUS K OKpYKAIOIIUM, BPSJIH,
CyMEeT COBIaJaTh C KOJJICKTUBOM Jake HEOOJbINON opraHu3auuu. U, HampoTus,
YeJIOBEK, BOCITUTAHHBIM Ha IEHHOCTSX YPE3MEPHOI0 allbTPyH3Ma, TAaKKe HE CyMeeT
Py HEOOXOJAMMOCTU TMPOSIBUTH JIOJKHYIO JKECTKOCTh, TO €CTh HE CIOCOOEH OBITh
3¢ (PEKTUBHBIM PYKOBOIUTEIIEM.

Crnenyrolniee yTBEp)KIEHUE SIBISETCS JIOTUYECKUM TPOJOJDKEHUEM TEePBOTO:
0a30Bble HOPMBI MOpAJM 4YEJIOBEUECTBA SIBJISIOTCA BAKHEHIIMMH 3JIEMEHTAMHU
aKTUBHOW KOMMYHHUKAIIMU, CBOETO pOJAa KIIOYOM OOIIECHUS MEXKIY JIUYHOCTIMHU
Pa3TUYHBIX COMMAIIBHBIX, SKOHOMUYECKUX, STHUUECKUX U TPouuX kateropuit. [Ipore
roBoOpsi, coOmoneHne 0a30BBIX HOPM MOpajid CcHocoOCcTBYeT 3(PPEeKTHUBHOMY
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obmennto. Ilpumepom MOXET CIyX UTh OBICTpOE IMEpEeMEIleHNE HHIUBUIAyyMa B
COLIMAJIBHOM JIU(TE KaK CIIEICTBUE €r0 BHICOKOH KOMMYHUKAOEIHbHOCTH.

ba3zoBble MOpaibHBIE IIEHHOCTH SIBIISIIOTCS OCHOBOW M JUJII MEXKIYHApOIHOTO
obmenus (3anmag — Boctok, Cesep - IOr). IlpuunnHa 3TOr0 CBOWCTBA B TOM, UTO
MOpAJIbHbIE IIEHHOCTU SBJSIOTCS OOIEYENIOBEUECKUMU. 3HAYMT, OJyiaronaps WM,
JIIOJIA U3 Pa3HbIX CTPaH CIIOCOOHBI IPEO0JIETh OaphepPhl, CO3AaHHBIE UX KYJIbTYpaMHu.
OTO OYEeHb BAXKHO ISl COBPEMEHHOTO OM3HECA U MPABUTEIBCTBEHHBIX OpraHU3AIINM,
TaK KaK 3KOHOMHKA W MEXPETHOHAIBHOE COTPYAHUYECTBO IEPEKUBAIOT IPOLECC
CTPEMUTEIBHOMN TTI00aTH3aI1H.

[TomuMo comericTBHsI OOIIEHUIO Pa3HBIX TPYII Jt0/Iel 0a30BbIe MOpPAIBLHBIE
LEHHOCTH SIBJISIIOTCS MUPOBO33PEHUECKUM (PyHIaMEHTOM 00pa30BaHHOIO YeIOBEKa U
o0ecreuynBaOT JTyXOBHYIO CBsSI3b COBPEMEHHOr0 O0OIecTBa C €ro TIiIyOOKUM
npouuibiM. COBpPEMEHHBIN 4YeoBeK OepeT 3a OCHOBY CBOEH JESATEIBHOCTH OIIBIT
MPOLLIBIX 30X, OCHOBBIBASICh B MEPBYIO OYEPE]b HA JYXOBHON OJIM30CTH C 3TUMHU
MoXaMu. SIpKUM IPUMEPOM MOTYT CIYKUTh COBPEMEHHBIE POMAHO-T€pMaHCKas U
aHTJIO-aMEPHUKAHCKasi CHUCTEMbl I[paBa, KOTOPbIE OCHOBBIBAIOTCS Ha IpaBe
HpeBHepumckoil umnepun. OU4EeBUIHO, YTO 3Ta HACJIEICTBEHHAS CBSA3b OOBACHAETCS
T€M, 4YTO 3amajHas sBISAETCS MpeeMHUUEH J[peBHEPUMCKOW UMBWIM3ALMU U
IIEpEHsIa OT HEE B MIEPBYIO OYEPEb CUCTEMY LIEHHOCTEN. M3muinHe 1oka3pIBaTh, 4T0
3¢ (PEeKTUBHBIA PYKOBOJAUTENb OCHOBBIBAETCS B CBOEH JAESATEIBHOCTH HMMEHHO Ha
OMBITE UCTOPUHU.

BepositTHo, camoe TJIaBHOE CBOMCTBO 0a30BbIX MOpaJbHBIX HOPM — UX
BO3JICIICTBUE Ha OTACJIBHOTO YEJIOBEKAa, B HAIIEM CJIy4yae — Ha MEHeIXKepa
(komaHaUpa). Ucrtopus YeJI0BEYECTBA MOKA3bIBAET, 4TO JTyXOBHOE

COBEPIIICHCTBOBAaHUE YeJIOBEKa MPUBOJIUIIO €r0 K COBEPIICHHO HOBOMY IMOHMMAaHUIO
MHpa, CIOCOOCTBOBAIO JOCTHIKEHUIO BEPIIMH B HayKe U BOCHHOM HCKyccTBe. JIis
VIOpaBJICHIIA TyXOBHOE COBEPINIEHCTBOBAHUE — OTO TOBBIIICHUE KPEATUBHOCTH
MBIIICHUSI, CITOCOOHOCTH PaCIoOpPsKAThCsl COOCTBEHHBIM BpEMEHEM, IEPEKUBAThH
CTPECCOBBIC CUTYAIIMH W Macca MPOYNX HEOOXOIUMBIX €My CITOCOOHOCTEH.

AHamu3upysi COBPEMEHHBI MEHEDKMEHT, MOKHO BBIJICIIUTh IICHHOCTHBIE
OPHUEHTHUPBI, K KOTOPHIM BCE OOJBINIE 0OpamiaroTCs yMpaBICHIBI. DTH OPUCHTUPBI
COTJIaCOBaHBI ~POCCHHCKUMH OW3HECMEHAMH, OCO3HAIONUMHU  HEO0OXOJIMMOCTh
MOMHITH OTHUKY OTCYECTBEHHOTO YINPABICHWS HAa HOBBIM ypOBEHb. OJTa
HEOOXOJUMOCTh BbI3BaHA TEM, YTO MHOTHE POCCHUUCKHE «YIpPaBJICHIIB» OCOOCHHO
BBIJICJISIOTCS Ha (OHE JETOBBIX JIIOJEH M3 CTpaH C Pa3BUTON APKOHOMHMKOW CBOMM
npeHeOpe)KeHUEM 10 OTHOIICHHUIO K JICIOBOM ITHKE. A ATO MOJAPHIBACT PEIyTaIluio
OTEYECTBEHHOT'O YIIPABJICHUS U TOCYJAPCTBA B IIEJIOM.

OCHOBHBIMM ~ LIEHHOCTHBIMM ~ OPHUEHTHpPAMH, NPUHATHIMU  COBPEMEHHBIM
yIpaBJIEeHUEM 3a 11eJ1b, SIBJIIETCS CIeAyoIIee:

- JIeATEeTHLHOCTh MEHEIKepa HampaBlieHa HE TOJBKO HAa W3BJICUCHHUE MPHUOBLIH,
HO YW Ha YIy4IICHHE COIMaIbHOW 00CTaHOBKH. MeHemxep (KOMaHIUp) JODKECH
MMOMHHUTH O CBOEH COLIMAILHOM OTBETCTBEHHOCTH.

- JIeJIOBOM YEJIOBEK CTAaBUT CBOCU IIEbI0 HE TOJBKO MaTepuagbHOE, HO H
nyxoBHOEe Omaro. HamomuHanue 5TOM HEOOXOJUMOCTH TIpeBpaliaer Ou3HeC B
OeccMEBICIIEHHOE 00OoralieHue.
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- MEHEIKEp CTPEMHUTCS K MaKCHUMaJbHOW YECTHOCTH, MOMAJIEPKUBAS CBOIO
JCIIOBYIO ¥ TMYHOCTHYIO PEIyTaIllUi0 Ha BEICOKOM YPOBHE (3TO JOJDKHO OBITH OJHUM
13 HanOoJee BAXKHBIX DJIIEMEHTOB B ICATEIHLHOCTH KOMAHINPA).

- PYKOBOJAWTEJHh MPUHUMAET MPU3HAHUE YEIOBEKA, KaK TBOPIIA, CO3HUAATENS, U
CTPEMUTCS yIOBIETBOPHUTH ATy MOTPEOHOCTH B ceO€ M CBOMX MO JYMHECHHBIX.

- MeHemkep (KOMaHAMp) CTPEMHUTCA CO3[aTh TaKUE YCIOBUSA Il paOOThI
nepcoHanga, 4YToObl ATa paboTa HE UWMeNa HETaTUBHBIX TOCJIEACTBUNA IS
MO TYMHCHHBIX.

OdeHb BaXKHBIM JJIEMEHTOM B HaJaXWBAaHUU KOMAHAMPA C MOTYNHEHHBIMH
SIBJISICTCS] 9TUKA OOIICHUS.

JlenoBoe oOIIeHHE HMMEET HMCTOPHUUECKUN XapakTep, Ha pas3HbIX JTamax
HMCTOPUYECKOTO PA3BUTUS PETryIHPYETCS CYIIECTBYIOIIUMU B TOM HIH HWHOM
oOmiecTBe ATHUECKUMU HOpMaMH. B HUX BhIpakeHbI MPEACTABICHUS JIOACH 0 700pe
U 3J€, CIPaBEIJIUBOCTH W HECHPABEIJIMBOCTU, MPABHILHOCTH W HEMPABHILHOCTH
MIOBEJICHUS, I0JITe, COBECTH, OTBETCTBEHHOCTH.

B 3aBHCHMOCTH OT TOTO, Kak 4Ye€JIOBEK MOHMMAET MOPAIbHBIE HOPMBI, KaKoe
COJiep’)KaHWE B HHUX BKJIQJBIBAET M B KaKOW CTENEHUW YYUTHIBAET B OOIICHHWH, OH
MOXKET WK OO0JErdyuTh ACNOBOE OOIeHHe, caenarh ero 3((PEKTUBHBIM, JOCTHYb
MOCTaBJICHHBIX IIEJIEH, UM OYeHb CUIILHO 3aTPYIHUTH 3TO OOIICHHUE.

[TockonbKy B AETOBOM OOINEHUH JIFOIA CTPEMSITCS JOCTUTATh HE TOJIBKO OOIITHNX,
HO M 3HAYMMBIX JIMYHBIX 1LIE€JIEH, TO B JEIOBBIX OTHOUICHHUSIX OCOOYIO aKTyaJbHOCTb
MMEET TaK Ha3bIBaEMOE 30J10moe npasuno mopanu: «He oenaii Opyeomy moeo, uezo
He Xxouewlb cebe». ITO TPABUIO €CTh HPABCTBEHHBINM pPErysITOpP JEJIO0BBIX
OTHOIIIEHUN, KOTOPBIM MPEMATCTBYET OeclpeneIbHOMY ATOM3MY B IMApPTHEPCKHUX
OTHOILICHUSX.

OTHKa JeN0BOro OOIICHUS MPEICTaBIsIeT COOOM YaCTHBIN Ciyyail 3TUKH BOOOIIE
M COJZICPXKUT B ce0e €€ OCHOBHBIE XapaKTEPUCTHKH.

OTHKa ACTOBOrO OOIIECHUS 3aHUMAETCS BBISIBICHHEM HOPM U MPaBUJI OOIIEHUS,
NPUHATBIX B TEX WM HWHBIX CHUTyallUsAX ¥ YCIOBUAX OOIICHHUSA, a TaKkke
POTHO3UPOBAHUEM U OIPENEJICHHEM JHHUM TOBEICHUS W HM3y4YeHHEM (DaKTopoB,
BJIMSIFOIINX Ha IMOBEJICHHE B JIEIOBOH cdepe.

DTHKa IeJ0BOr0 OOIIEHUSI UMEET B MEPBYIO OYepeah MPAKTHUECKYIO 1elb. EE
COONIOICHHE CHJILHO YIIPOIAeT padoTy BCEro KOJJICKTHBA B IIEIOM U KaKIOTO
COTPYJIHHUKA B YACTHOCTH, TaK KaK JIEHCTBOBATh COTIACHO OOLIETPUHSATHIM CIOcO0aM
MOBE/ICHUS MPOIIe U OBICTpEE.

Bounckuii s)muxem ocHOBaH Ha TPEOOBAaHUAX YCTABOB, IPUHIIMIIAX apMENUCKON
MOpaJl U Tpaauuusax BoopyxkeHHbIX cuil. DTH MpaBuja OXBATHIBAIOT CIYKEOHbIE U
BHECTYXEOHbIE B3aHMOOTHOIICHUS BOMHOB, (POPMBI UX OOpalieHus Ipyr K ApYry,
PUTYaJTbl, OTHOIICHHUE K IPYTUM JTFOJISIM.

[loBenenue 4vemoBeka B BOEHHOM (opMe - Ta BHEIIHSS CTOPOHA, IO KOTOPOM
OKpY>KaroIlue CyAsIT O HaJIeKHOCTH, BHYTPEHHEH CHJIe M HPAaBCTBEHHBIX KadecTBaxX
apMuu. DTHUKET HEPa3phIBHO CBSA3aH C KYyJIbTYypOW OOIICHHS, YMEHHEM HaJlaIWTh
JOJHKHBIE B3aMMOOTHOIIIEHUS C JIFOJIbMHU.

He 3a crpax, a 3a coBecTb — 3TO, MNOXaJdyi, I1aBHOe TpeOOBaHHe
CJIy:Ke0OHOI0 ITHKeETA.
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Cobmonenne TpeOOBaHMI OSTUKETa BCEMU BOEHHOCTYXKAIMMH TO3BOJISIET
KaKJIOMY OIIYTUTH ce0sl YICHOM €IMHOTO KOJUIEKTHBA, MOYYBCTBOBATH T'OPJIOCTH 32
OPUHAIIICKHOCTh K HEMY, JIy4dllle pealn30BaTh CBOU JIYXOBHbIE U (PU3NUYECKHE
BO3MOKHOCTH. Y CTaB MPEANUCHIBAET BCEM BOCHHOCIYKAIIIUM IO BOIIPOCAM CITY>KOBI
oOpaiarbcst Apyr K Apyry Ha "Bbl", B IPYTMX CUTYalMSX XOPOILIO 3HAIOIIUE APYT
Jpyra BOCHHOCIYKaIlue mpruoeraroT K 6os1ee mpuBbIYHOMY "ThI".

[lokazaTenem KpaliHE HHU3KOH KyJIbTYpbl SIBISIETCA CTPEMJIEHUE HEKOTOPBIX
BOCHHOCITYKaIIUX MPOJEMOHCTPUPOBATH CBOM aBTOPUTET MYTEM YHUKEHUS JPYTHUX.
«OckopOmsiss Apyroro, Thl HE 3a00THIILCS O camMoOM cebe», - TOBOPHUJ BEIUKHIMA
Jleonapno na Bunun.

be3 coOmioneHnss STUKU JAETOBOTO OOIICHHS MEXAY pPYKOBOJIUTEIEM U
MOJYMHECHHBIM MHOTHE JIFOAM UCHBITBIBAIOT JAUCKOM(OPT, UYYBCTBYIOT ceOs
HPABCTBEHHO HE 3allUIIICHHBIMHU.

YroOsl co37aTh IJIOJOTBOPHYIO aTMochepy B KOJJIEKTHBE, HEOOXOIUMO
cOOJII0/IaTh HOPMBI U TIpaBUJIa 3TUKETA B IEIOBOM OOIICHUHU.

TpeOoBaHUs K BOEHHOMY PYKOBOJUTEII0 (KOMAHIMPY).

B Haubonee oOmeM 1uiaHe TMOJA PYKOBOJACTBOM MOHUMAETCS BIHUSHUE
PYKOBOJMTENSI HA MOJYMHEHHBIX €My BOCHHOCITYXAIIUX C IEJIbI0 HAMPABICHUS UX
YCWJIMHA Ha BBINOJHEHWE 3a7a4 OpraHu3aluu Hawiydmum obpaszom. CpeacTBom
BJIMSIHUS PYKOBOJUTENSI HA MOJAYMHEHHBIX SBIISETCS BJIACTh, MPEIOCTABICHHAS €My
3aKOHAMH M YCTaBaMHM, €T0 3HAHUSMH U YMEHUSMHU, €r0 00paIeHueM C JTIOAbMHU.

JIJIst yCIIenmHOTO OCYIIECTBICHUs (PYHKIIUH PYKOBOIUTENS KOMAHIUD JOJIKEH
oOnazaTh OMNpEACIICHHBIMU 3HAHUSMH W HaBBIKAMH, BIIAJIETh COBPEMEHHBIMH
MOJIX0JJaMU ¥ METO/IaMHU yIPABIECHYECKOU PaOOTHI.

VYnpaBneHndyeckass AESATEIbHOCTh BOOOIIE - 3TO OCOOBIM BHJI ACSITEIBHOCTH,
OTJINYAIONTUHCS OT OONBIIMHCTBA APYTUX BUIOB JACSITCIBHOCTH.

['aBHBIE €€ OTIMYUS B COBOKYMHOCTH U JIEJAIOT €r0 OCOOEHHBIM. DTH OTINYHUS
3aKJII0YAIOTCS B CIAEAYIOIIEM:

- oOBeKTaMH Tpyda PYKOBOJIUTENS SABISIOTCA JIOJIM, HUHQOpMaLUi H
MaTepHalIbHbIE PECypChl, CaMblii BaKHBIA Cpelld HUX - JUYHBIA COCTaB, KOTOPBIM
aKTUBEH U CIIOCOOEH K CONMPOTUBIICHUIO;

- PYKOBOAMTEIIb WM YIpaBlieHell - 3To mpodeccus B mpodeccuu, 000t
pPYKOBOAUTENb (KOMAaHAMP) MOJKEH OBbITh MEPBOKIACCHBIM CHEIHAIUCTOM B TOU
00J1aCTH, B KOTOPOIl OH OCYIIECTBIISIET YIPABICHYECKYIO J€ATEIbHOCTD;

- HHUKakas Jpyras JesTelIbHOCTh He SBJSETCS CTOJIb pPa3HOOOpa3HOM I10
COJIEpKaHUIO, a 3HAUYUT, CTOJIb TPYAHOU I cHelraln3auuu. Y KOMaHJIupa IOJIKa,
MO/IPa3/IeJIEHUs] MHOXKECTBO YIPABJICHUECKUX ONEpalnii, HO TJIABHOE 3aKIH0YAETCS B
TOM, YTO B XOJI€ PYKOBOJICTBA KOMAHJUP BBICTYIIAE€T B POJIA NEJArora, U MCUxosora,
Y UHXXEHEPA, U XO35IMCTBEHHUKA, U OIIEpaTopa.

JIJist ycremHoro ynpaBlieHHus MOpa3eleHueM WM BOMHCKOM 4acThio oduuep
JIoJKEeH oO0JagaTh MHOXKECTBOM HEOOXOAMMBIX KauecTB M 3HAHUSMHU B
Pa3HOO0Opa3HBIX 00JACTIX, COOTBETCTBOBAThH ONPEEICHHBIM TPEOOBAHUSIM.

Bcto coBOKYMHOCTh Ka4eCTB MOKHO pa3AeliuTh Ha TPU IPYIIIIbL:

- UJIEWHO-HPABCTBEHHBIE;

- BOGHHO-TITPO(PECCUOHAIILHBIE;
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- 0COOBIE TUYHOCTHBIE.

K nepeoit cpynne mooxwcno ommuecmu: TATPUOTU3M U IIPUBEPKEHHOCTD
HAallMOHAJIbHOM UJEe, TOCYIAapCTBEHHBIM IOAXOJ B JEATEIbHOCTH, HAJIUYHE
HPAaBCTBEHHOI'O CTEpXHS, YMeHue (OpMHUpOBaTb M CKOJAUYMBATh BOUHCKHUU
KOJUJIEKTUB, HAJIMYUE COLMOJIOTUYECKUX HABBIKOB.

N3 sroro mepeyHss HEOOXOIUMO MOJYEPKHYTh HATPUOTHU3M, INPUBEPKEHHOCTH
HallMOHAJIbHBIM M TOCYJapCTBEHHbIM HMHTepecaM. He MoxkeT ObITh XOpOIIUM
KOMaHJAMPOM Y€JIOBEK, HE JIOOSIINI CBOIO CTpaHy M CBOM HapO/I.

Ko emopou zpynne ommuocamca BOEHHO-TIpO(ecCHOHANbHBIE KayecTBa:
riyOOKHe 3HaHWS BOCHHOTO MCKYCCTBA; 3HAHUS BOOPYXKEHHS M BOEHHOW TEXHHUKH;
HaJu4Me YINPABICHYECKUX HABBIKOB; BJAaJCHUE COBPEMEHHBIMH METOJAaMU B
yIOpaBIE€HUH; HAIUYUE OPraHU3aTOPCKUX CIIOCOOHOCTEW, METOIMYECKUX W TeAaro-
IMYECKUX HABBIKOB; YBAXKEHHUE K HAYKE U HEMPEPHIBHOE MOMOJIHEHUE CBOUX 3HAHMM.

B 9TOil COBOKYHMHOCTM KayecTB CJEQYeT IOAYEPKHYTh B3aUMOCBS3b U
B3aMMOOTHOIIIEHHE BOEHHO-IPO(PECCUOHAIBHBIX W YNPABICHUECKUX 3HAHUN U
HaBblKOB. OHM OAMHAKOBO BaXXHBl Uil pyKoBoautens. OJHAKO Yy4YEHBIMU
YCTAHOBJIEHA CIEAYIOLAs 3aKOHOMEPHOCTb - YE€M BBILUIE YPOBEHb YIIPABICHUS U
3aHMMaeMasl JOJDKHOCTb, TE€M OO0Jjbllleé pacTeT MPUOPUTET YIPABJICHUYECKOM
YCTaHOBKHM, T€M OOJIbIlIE€ KPYT JOMOJIHUTEIbHBIX 3HAHUI, KOTOPBIM JO0KEH 00J1aaTh
PYKOBOAMTENb. DTO BOBCE HE O3HAYAET, YTO KAaK CIELMAIUCT KOMAHIUP MOXKET
OIYCKaThCsl - MEHSAETCS HAIPaBJIEHHOCTh CIELHAIBHON KOMIIOHEHTHI, YPOBEHb €€
rTyOUHBI.

K mpemoveii cpynne Komanoupckux Kauecme, OCOOBIX JHYHOCTHBIX WIIH
CHEeU(PUIHBIX, OTHOCSITCS:

- HaJu4Me aHAJUTUYECKOIO0 YMa UM Pa3BUTOIO MbBILUIEHUS, BOJU H
HAaCTOMYMBOCTH B PELIEHUU 3a/1aY;

- YMEHHE BIIMATH HA JItOJIel BOOOIIE U IOJUMHEHHBIX B YACTHOCTH;

- HaJIM4Ke Pa3BUTOrO YYBCTBA J0JIra; pab0TOCIOCOOHOCTb;

- yMEeHHE paboTaTh B KOJIJIEKTUBE; BBICOKAs KYJIbTYpa;

- YMEHHE U3J1araTh CBOU MBICIIM TOYHO U KPATKO, T.€. KyJIbTypa PEUH.

B »sTOoM mnepeuHe cieqyeT OCTAaHOBUTHCS Ha OYEHb BA)XKHOM aclEKTe -
B3aMMO3aBUCUMOCTH M B3aMOOTHOIIIEHUN HEKOTOPBIX KaUeCTB, @ UMEHHO - BOJIEBBIX
M YMCTBEHHBIX. BaXHOCTB acnekTa UCXOIUT U3 0COO0r0 3HAUEHHUS BOJIEBBIX KAueCTB
B JIMYHOCTH KOMaHAMpA, WX HAIWYUE - OO0sA3aTeNbHOE YCJIOBHE CTAHOBJICHHS
KOMaHJupa.

PaccmarprBasi KOMaHIUPCKUE KAYECTBA, HEJIb3sl HE CKa3aTh O TOM, YTO OJIHO HUX
HaJIM4ue eIlle He TapaHTHpYyeT ycrnexa. BaxHo, 4TOObI Bce OHU, U KaK MOKHO TOJTHEE,
pEeaNn30BaIUCh U MPOSIBISUIMNCH B MPAKTUYECKOW JeATeNbHOCTH. VX coueraHue Ha
IpakTHUKe 00pa3yeT TO, 4TO OOBIYHO HA3bIBAIOT CTUJIEM PadOThl KOMaHIUpa WU
CTHJIEM PYKOBOJICTBA.

B KoHeyHOM cueTe, Mbl JIOJDKHbI OTMETHTb, YTO OT TOr0, Kak KOMaHAMpP
paboTaeT, Kak OTHOCUTCS K CBOMM MOJYMHEHHBIM, 3aBUCUT aBTOPUTET KOMaHIMpa.

ABTOpUTET HE €CTh MPOCTOE HAIWYUE TEX KOMAHJIUPCKUX KAa4yeCTB, KOTOpPbHIE
nepeynciieHsl Boie. OH npeanoiaraeT NpU3HaHUE MOJYMHEHHBIMU 3TUX KayeCTB 32
KOMaH/IUPOM.
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Tonpko BBICOKHME HPABCTBEHHBIE YEPTHl B COYETAHUUM C TIYOOKUMHU W
PA3HOCTOPOHHUMHU 3HAHMSIMH, TBEPIAbIMU NPO(EeCCUOHATBHBIMU HaBBIKAMHU U
YMEHHUEM II€JICHANPABIECHHO BIIUATH HA APYTUX JIIOAEH AENal0T JUYHOCTh oduiepa
OPUTOAHON ISl TOJKHOCTH KOMaHIupa. DTUKET HUKOT/Aa He moMenaeT!

B ymnpaBneHun KOJUIEKTMBOM IMOJYMHEHHBIX (JIMYHBIM COCTABOM) €Ill€ OAHUM
BaYKHBIM 3JIEMEHTOB SIBJIIETCS JINJEPCTBO.

PykoBoguTenb noikeH OBITh CIOCOOHBIM OKa3blBaTh BIUSIHUE Ha CBOUX
NOMYMHEHHBIX, J((EKTUBHO HUMHU YHOPaBIATh B LENAX BBIIOJHEHUS HUMHU
ITOCTAaBJIECHHBIX 33/1a4 U HAIPaBJIATh UX YCUJIUS HA JOCTH)KEHHE LIEJIE OpraHu3aluu.
Peanm3anust Takoi crmiocOOHOCTH €CTh JIHIEPCTRBO.

CoBpeMEHHOE TOJIO)KEHHE BEIIed MMOPOAWIO TaK Ha3bIBAEMbIA BEJIMKHIA
MapajoKC yIpaBJICHMS, KOI/1a MEHEDKEPAM MPUXOIUTCS KOHTPOJIMPOBATH BCE MEHEE
ynpasisieMble cutyauuu. [Ipuuem ¢ poctoM oOrmieil HecTaOMIBHOCTH B MHUPE 3TOT
napajiokc ycunuBaerca. B Takol cutyanuu Tpedyercs B MEPBYIO Odepenpb Juiep, a
HE aJIMUHUCTPATOP.

TunoJiorusi TuaepcTBa B NCUX0AHATHU3E.

1. «Cosepen», wnu «maTpuapxajibHbli moBenuTeNbY. Jlumep B oOpase
CTpPOroro, HO JIOOUMOTO OTIA, OH CIOCOOEH TMOAABUTh WM BBITECHUTH
OTpHULIATEIbHBIE SMOLIUU U BHYLIUTH JIIOJIIM YBEPEHHOCTh B ce0e. Ero BeIABUTaIOT Ha
OCHOBE JIFOOBH U MMOYUTALOT.

2. «Boocax». B Hem IronM BUIAT BBIPAXKEHHE, KOHLUEHTPALMIO CBOUX
KEJAHWM, COOTBETCTBYIOUIMX OIPEAEIIEHHOMY TIPYIIOBOMY CTaHAApTy. JIMYHOCTH
BOXAaKa - HOCUTEJIb 3TUX CTaHAapTOB. EMy cTaparoTcs mojapaxars B IpymIie.

3. «Tupany. OH CTAaHOBUTCS JHIEPOM, IIOTOMY YTO BHYIIAET OKPYKAIOLIUM
YyBCTBO IOBUHOBEHHUS U OE30TYETHOIO CTpaxa, €ro CYUTAIOT CaMbIM CHJIbHBIM.
Jlunep-tupaH - JOMUHUPYIOLIAs, aBTOPUTAPHAs JINYHOCTh, €r0 OOBIYHO OOATCA.

4. «Opeanuzamopy». OH BBICTyNAeT MJIsl YICHOB TPYNNbl KAk cuia s
NojJiepKaHus «S-KOHUENUIHUU» U yIAOBIETBOPEHUS MOTPEOHOCTH KaXKIOT0, CHUMAET
YyBCTBO BUHBI U TPEBOTH. Takoe auaep oObeUHSET JTIOEH, €ro YBaKaroT.

5. «Cobnasnumenvy. YenoBeK CTAaHOBUTCS JIUJEPOM, HUrpas Ha cCiIabOCTIX
apyrux. OH BBICTYNAaeT B pPOJIM «Maru4ecKOd CHJbDY, JaBas BbIXOJ BO BHE
MOJABJICHHBIM AMOLMSAM JIPYTUX JIIOJEeH, NPEeJOTBpaIlaeT KOH(MIUKTBI, CHUMAET
HarpspkeHue. Takoro iuaepa 000KaroT U 4aCTO HE 3aMeYaroT BCEX €ro HEAOCTATKOB.

6. «lepoiin. XKeptByeT co00W paau [APYyrux; TaKOWM THUIT TPOSBIAETCS
O0COOEHHO B CHUTyallMsIX TPYMNIOBOrO MpoTecTa, Ojarojapsi ero XpadpocTu ApyTue
OPUEHTHPYIOTCS Ha HETO, BUAAT B HEM CTAHAAPT CHPABEMIMBOCTU. Jlnmep-repoi
YBJIEKAET 3a COOOM JIIOJIEH.

7. «Qypnou npumepy. BBICTyIIaeT KakK HCTOYHMK 3apa3UTEIIBHOCTH IS
0eCKOH(MIMKTHOMN JIMYHOCTH, SMOIMOHAIBHO 3apaXkaeT APYTHX.

8.  «Kymupy. Bneder, IpUTATUBAET, ITOJOKUATEIBHO 3apaXaeT OKPYKEHHE, Er0
00T, GOTOTBOPSAT U UICATUZUPYIOT.

9. «H3zzoun.

10. «Koszen omnywenusy.

JIBa MmocienHMX THIIA JIMJIEPOB, MO CYLIECTBY, AHTUIIUAEPBI, OHHU SBIISIOTCS
O00OBEKTOM arpecCUBHBIX TEHAECHIMH, OJIarogaps KOTOPHIM Pa3BUBAIOTCS I'PYMIIOBBIC
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smouuu. Yacto rpynna oObeauHseTcs Ayt OOpbObl ¢ aHTUIMIEPOM, HO CTOUT €My
UCYE3HYTh, KAK TpYINa HAauMHAET pacnajarhbcs, TaKk KakK IMporajl OOUIerpymnmnoBon
CTUMYJI.

Tunoaorus muaepcersa JI.LU. Ymanckoro.

a) Juaep-opraHu3aTop (BHIMOIHSAET (PYHKIIUIO TPYIIIOBOM MHTETPAIIUN);

0) nuaep-uHUOMATOp (TVIABEHCTBYET TIPU  PEIICHWHM HOBBIX  MPOOJIEM,
BBIJIBUTACT UJICH);

B) JIUJIep-TE€HEPATOP AMOIMOHAIILHOTO HacTpost (ToMHHUpYET B
(GhOopMHUPOBAHUN HACTPOCHHUS TPYIIIHI);

r) JUACP-IPYIUT (OTINYAETCS OOMIMPHOCTHIO 3HAHUH);

1) JUOEpP-3TaJOH  (SBISETCS  LEHTPOM  SMOIMOHAIBHOTO  MPUTKECHUS,
COOTBETCTBYET POJIU «3BE3Ib», CITY’)KUT 00Pa3IOM, UJICATIOM);

€) Jmaep-macrtep, yMmelnell (CreluaiIucT B KAKOM-TO BUAE ACATEIbHOCTH).

Knaccudgukanus 1uaepoB B 3aBUCHMOCTH OT UX BOCIIPUATHS TPYNIIOI.

l. «Ooun u3 nacy. Jlugep 3Toro Thma ocodbO HE BBIAEIAETCA CPEAM UJIEHOB
rpynnbl. OH BOCIPUHUMAETCS KaK «IIEPBBIN Cpe/id paBHBIX» B OMpPeIeICHHOU cdepe,
HauOoJjiee yNauwIMBBI WM BOJICIO Clydas OKAa3aBIIMHCA Ha PYKOBOASIICH
JTOJDKHOCTU. B 11e7oM ke OH, MO0 MHEHHUIO TPYIIIbI, KUBET, payeTcs, CTpPaJacT,
MPUHUMAET MPABUJIbLHBIC PEIICHUS, JeJIaeT OIUOKHU U T.I., KaK U BCE APYTUe YJICHBI
KOJUIEKTHUBA.

2. «/lyuwuu uz nacy. Jlunep, npuHaAJICKAIUN K TAaHHOMY THUITY, BBIIEIAETCS
W3 TPYIIbl IO MHOTUM (JIEIOBBIM, HPABCTBEHHBIM, KOMMYHUKAITMOHHBIM U WHBIM)
rapamMeTpam | B I1eJIOM BOCIIPUHUMAETCS Kak o0pasell 1Jis MopaskaHusl.

3.  «Xopowuii uenosexy. JIuaep Takoro TUNa BOCIIPUHUMAETCS U LEHUTCS KaK
peanbHOE  BOIUIOIICHWE  JIyYIIMX HPABCTBEHHBIX  KA4ye€CTB:  IMOPSAOYHOCTH,
n00poKeNaTeIbHOCTH, BHUMATEIBHOCTH K APYTMM, TOTOBHOCTU MPUNTH HAa MOMOIIb
U T.IL

4. «Cnyocumenvy. Takoul nmuaep BcCerga CTPEMHUTCA BBICTYNAaThb B POJHU
BBIPA3UTENS] HHTEPECOB CBOUX MPUBEPKEHIIEB U TPYIIHI B 1[EJIOM, OPUEHTUPYETCS Ha
MX MHEHHE U IEUCTBYET OT UX UMEHHU.

Kanaccupuxanum THIOB pYKOBOAUTEIEH B ICUX0AHAIU3E.

«Axmueucmy. VIHUIMATUBEH, CAMOCTOSITENEH, B Mepy 4ecTonoOuB. ['opaurcs
KOJUIEKTUBOM, YBEPEH B €ro MojAepkKKe. bonblle HaaeeTcss Ha JIOAEH, YeM Ha
MAalllHbI, OIUPAETCI B OCHOBHOM Ha COLMAJIbHO-IICUXOJOTUYECKUE METO]IbI
BO3JEUCTBUSL.

«Xo3auny. Cuurtaer pabOTy TJIaBHBIM B CBOEW U3HU, OTIIAE€T €d BCE CHIIBI U
BpeMs. BaxHeWmmMm yclOBHEM yCHENIHOM paboThl CYMTAET CTPOKAUIIYIO
JUCHUIUIMHY, OCHOBAaHHYI0 Ha aJMHUHHCTPATUBHBIX MEpax, HWHCTPYKIUSAX U
npaBuiax. CKIOHEH HE JOBEpATh MOJYMHEHHBIM, HEIOOIICHUBAET HX, ObIBAaeT
HecrpaBeyIuB U Tpy0. boine3HeHHO BOCIPUHUMAET KPUTHKY.

«/luacnocmuxy. HaneneH aHANTUTUYECKUM  MBILUIEHUEM €  HEKOTOPOM
CKJIOHHOCTBIO K MHTPOBEPTHOCTU. YMeEEeT OOHApYXKMBATh HEIOCTATKU U HAXOJWTH
CIOCOOBI WX YCTpaHEHHs. BOCHpUMMYUB K OMBITY APYTHUX, CHPABUTCS C JFOOBIM
aenoM. 3abotutcss 00 HMHPOPMAIMOHHOM OOECHEUEHUHM ¢ HAydHOM pOCTe
COTPYJHUKOB, CKJIOHEH NPEYBEJIMYMBATh 3HAUYCHHE HSKOHOMUKO-MATEMATHUYECKUX
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METOJIOB B YIIEpO COLMATbHO-TICHXOJIOTUYECKUM.

«Payuonanuzamop». CKIOHEH K COBEPIIEHCTBOBAHUIO OpPraHU3AILMOHHBIX
CTPYKTYp VHPABJICHHS, COCTABJICHHMIO CXEM WU CETEeBhIX rpadukoB. BeiiBuraer
MHOKECTBO OPHUTMHAIBHBIX, HO HErIyOOKHMX WHJIEeW 10 COBEpPUICHCTBOBAHUIO
YIOPABJICHUS], HOCSIIMX XapaKTEpHbIE YEPThl «UHKEHEPHOTO MbIIUIeHUs». MHoraa
yBJICUEHUE pallMOHAIU3aIMed U TEepPeCcTpPOMKON 3aMEHSeT OCHOBHYIO paldoTy.
«YenoBeueckuil pakTop» ynpaBlieHUs], KaK TPaBUIIO, UM HEJOOLEHUBAETCS.

«Hauanvnuxy. Cuutaercs, 4To OH CO3/1aH JJI pyKOBOJICTBA: JIIOOUT 3aceaTh U
MPEACEeNaTeNbCTBOBATh. JIETKO KOHTAKTHPYET C BBICIIMM HA4YajIbCTBOM, IPUYEM Ha
ypoBHE HehOpMaIbHBIX CBSI3€H. YCIEIIHO KOHTAKTUPYET U C YJeHaMH KOJUIEKTHBA,
HO 0O0JIE3HEHHO BOCIIPUHUMAET yCIEeX, JOCTUTHYTHIN 0€3 ero y4acTus.

«Hcnonnumensy. IlpennoynuraeTr Bo BCEX CiIydasix ACMCTBOBAaTh TOYHO B paMKax
MOJIyYE€HHBIX UHCTPYKIUH. JIOBOJIEH NOJUYMHEHHBIMH, HAYaJIbCTBOM U CaMHM COOOiA.
[Ipennountaer mMeHnee »ddekTrBHBIE, HO BepHbIe pemieHus. O6mamgaeT OONBITUMU
TEOPETHYECKUMU 3HAHUSMU WJIM OOTaThiM TEOPETUUYECKUM OIBITOM U XOPOIIO 3HAET,
YTO «THUILIE eJellb - Janblue Oyneuby. [IUpoko NpUMEHSET COLMAIBHO-
MICUXOJIOTUYECKUE METOJIbl, HO OoJibllle HaJeeTcss Ha ce0s M Ha CPABHUTEIBHO
HEOOJIBIION KPYT MOTYUHEHHBIX.

«Ceou  uenogex». XOpOWIO 3HAET TMOJYUMHEHHBIX, [PU3HAET TOJBKO
He(opManbHbIe KOHTAKTBI, OXOTHO 00IIaeTcs BHE Mpou3BoAcTBa. CuuTaeT Beex (Wiu
OOJBIITMHCTBO) YJIEHOB KOJUIEKTHBA CBOUMH OJIM3KUMH JAPY3bsIMU, YBEPEH, YTO
Apy3bs-MIOTUYMHEHHBIE €r0 He NoJBeayT. Oropyaercs u 0OMKaeTcsi, Korja 3T0O BCe XKe
npoucxoautr. He  moOuT  3aHMMaTbcsd — aJIMUHUCTPATUBHBIMU  BOIPOCaMH,
NPEIIOYNTAET pellaTh UX Ha «HEPOPMAIBHOM» YPOBHE.

«Honxongopmucmy. IlposiBAsieT SBHO BBIPAKEHHBIA HWHIUBUyAIU3M B
YIPABJICHYECKON AESITeNIbHOCTU. HeloBONIEH MOAYNHEHHBIMU U PYKOBOJICTBOM, €CIIH
BUJIUT HECOTJIACUE C €r0 UACSIMHU.

Ta6auna 1
OcHOBHBIE MeTO/IbI OLIEHKH Pe3yJIbTATUBHOCTH TPY/AA YIPABJIEHYECKUX
pPadOTHHUKOB
HaumenoBanue
Kpartkas xapakrepucTuka MeToaa
MeToaa
VYopasnenne no | OCHOBaH Ha OIGHKE JOCTIKEHUS paOOTHUKOM  LieJei,
eI HaMEUYEHHBIX COBMECTHO PYKOBOIMUTEIEM U €ro MOAYHMHEHHBIM
HA KOHKPETHBIA Mepuo]l BpeMeHU. TpeOyeT KOIMYeCTBEHHOTO
ONPEAEIICHUS LEJIEN U CPOKOB UX NOCTHXKEHUS. Jloporocrosmmii
Meron. Hcmome3yercss g OLEHKM  PYKOBOIOUTENEH U
CIELMAJIMCTOB.
Meron mkan OcHOBaH Ha IIPOCTaBIEHUM COOTBETCTBYIOIIEH OLEHKH (OT 4 110
rpauyecKoro 0) kaxngol dyepre XapakTepa OLEHUBAEMOro pabOTHUKA:
perTuHra KOJIMYECTBO pabOThl, Ka4ecTBO padOThl, HWHULHUATUBHOCTb,
COTPYIHMYECTBO, HAACKHOCT W Ap. JIsg NOBBIIICHUA
(b ()EKTUBHOCTH TIKAJIbl OIEHOK COCTABJISIOTCA 00JIe€ YETKO
pasrpaHUYECHHbIC ONUCAHUS IOJHOTHI NPOSBICHHUS  YEPTHI
Xapakrepa.
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Beinyxnennsiii | OcHoBaH Ha oTOope Hamboiee XapaKTepHBIX I JaHHOTO

BBIOOD pabOTHUKA XapaKTEPUCTUK (OMUCAHUM), COOTBETCTBYIOIIHUX
addexTuBHON U HedphekTUBHONU paboTe (Hampumep, «MHOTO
paboTaeT», «HE OKIeT Tmpobiem» u Jap.). HMcmonb3yercs
PYKOBOJCTBOM, KOJUIETaMH, TIOJYMHEHHBIMH JUISI  OIICHKHU
pe3yIbTaTUBHOCTH TPyAa PaOOTHUKOB.

OnucarenpHbiid | OTEHIMK OMKUCHIBACT MIPEUMYINECTBA U HEJIOCTATKH TTOBEACHUS

METOJ pabOTHHKAa TO KPUTEPUAM: KOJUYECTBO pPadOThI, KauecTBO

paboThl, 3HaHKWE PAOOTHI, INYHBIC KaYeCTBA, W AP. C TTIOMOIILIO
rpaduyeckoil  mIKambl ~ peHTHHra,  HMCHOJb3ys  3apaHee
COCTaBJICHHBIE CTAHIAPTHI Pe3YyJIbTATUBHOCTHU TPYa.

MeTtona onieHKH
10 peIIarouIeh
CUTYalluU

OcHOBaH Ha UCHOJIb30BAaHUU CIUCKA OMUCAHUN «IIPABUIIBHOTO)
U «HE NPaBUWIBHOTO» TMOBEICHUS pPAOOTHHKA B OTICIbHBIX
CUTYyallMsiX, TaK Ha3bIBAEMbIX «PEHIAIONINX CUTYaIUsX».
OueHumKk BeleT JKypHal, B KOTOPOM OTH  OMNHCAHUS
pacopenesieHbl Mo pyOpuKaM B 3aBUCHUMOCTH OT XapakTepa
paboThl. Mcnonp3yeTcs B OLIEHKAX, BBIHOCUMBIX PYKOBOJICTBOM,
a HE KOJUIETraMu WM MOIYMHEHHBIMMU.

MeTox aHKET U
CpPaBHUTEIBHBIX
AHKET

Bxmoyaer Habop BONPOCOB WJIM ONHCAHWHA  TOBEACHUS
pabotHuka. OLEHIIMK TMPOCTAaBISET OTMETKY HampOTHB
ONMCAaHUs TOM 4YEPThl Xapakrepa, KOTopas, MO €ro MHEHHIO,
npucyma paboTHUKY, B TPOTUBHOM CIIy4ae - OCTABJIAET IyCTOE
MecTo. Cymma MOMETOK AaeT OOLIMil peHTUHI aHKEThl JaHHOTO
pabotHuka. Mcromb3yercs A OLEHKM  KOJUIETAaMM U
[IOTYMHEHHBIMHU.

MeTton mkai,
PEUTUHTOBBIX
MOBEJACHYECKUX
YCTaHOBOK

OcHOBaH Ha MCIHOJIb30BAaHUU pelIaroIux cutyauui (5 - 6), u3
KOTOPBIX BBIBOJATCS XapaKTEPUCTUKU PE3YJbTaTUBHOCTU TPYJa
(or 6 mo 10). OueHUMK NPOYMTHIBAET B AHKETE PEUTHHra
OMHCAaHUsI XapPaKTEPUCTUK KakKoW-TMO0 Kputepuil (Hampumep,
WHXEHEpPHasi KOMIIETEHTHOCTb) M CTaBUT IOMETKY B IIKaJl€ B
COOTBETCTBUH c KBaJIM(pUKauen OLICHUBAEMOTO.
Jloporoctosiimui U TPYJOEMKHM METOJ, HO JOCTYIHBIA U
MOHSITHBIN paOOTHUKAM.

MeTtona nikamnsl
HaOJIIOIEHUS 3a

AHaJIOTHYEeH  TpeapAyleMy, HO BMECTO  OIpeiecHus
NOBEJICHUsI pabOTHUKA B pEHIAIONIed CUTyallud TEKYIIEero

MIOBEJICHUEM BPEMEHH OIEHIIUK (PUKCHUPYET Ha IIKaJe KOJUYECTBO CIIy4aes,
Korja pabOOTHUK Bel ceOsi TeM WIM HHBIM 00pa3oM paHee.

MeTton TpynoemMkuii U TpedyeT MaTepuaIbHBIX 3aTparT.
CoOmoieHne ATHKU JEJIOBOTO OOIICHHS] — OCHOBA YCIIEITHOTO KOJIJICKTUBA.

OTHOIHCHI/I}I, IMOCTPOCHHBLIC HA ITpaBUJIaX 3THKCTA U B3AUMHOM YBAXXCHHH, CO3Ar0OT

KOM(pOpTHYIO pabouyro armocdepy,

NMOJJICP’)KUBAIOT MOTHUBalMIO. B crathe

IPEJCTAaBICHBI IPUHIIUIIBI STUKETA JI€JI0BOTO OOIEHUs, COBETHI U MpaBHiia, KOTOpPbIE
OyAyT TIOJIE3HBI KaK COTPYTHUKAM, TaK U PyKOBOTUTEIISIM.
Bnagets co0oli HAacTONbKO, YTOOBI YBa)KaThb JIPYTUX, Kak camoro ceos, u
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MOCTYTATh C HUMH TaK, KaK MBI KeJIaeM, 4TOObI ¢ HAMH MMOCTYTAJIH, - BOT YTO MOYKHO
Ha3BaTh YEJIOBEKOIIOOUEM.

Bbb110 paccMOTpEeHO MHOKECTBO HEOOXOJMMBIX KAa4eCTB M 3HAHWUW KOMaHIupa
(odumiepa) B pa3zHOOOpa3HBIX OOJACTAX, COOTBETCTBYIOUIUX OMpPEACICHHBIM
TpeOOBaHUAM, HEOOXOAMMBIX [JIsl YCHEIIHOTO YIMPAaBJICHUS MOJpa3JeieHUEM WU
BOMHCKOW YaCTBIO.

Cnenyer oOpaTUTh BHMMaHHE€ Ha TO, 4YTO POCCHUUCKUH MEHEIKMEHT
(yrpaBiieHuE) €emie OYeHb J1aJIeK OT [IMBUIIM30BAHHOTO BEICHUSI MEHEI)KMEHTA.
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AHAJII3 KOMIT'IOTEPHUX CUCTEM JJIs1 3AMOBJIEHHS KYPCIB IHO3EMHUX
MOB 3AKOPJOHOM
Andriiv.L.V. / Auapiis L.B.
Ivano-Frankivsk National Technical University of Oil and Gas,
Ukraine, 76019, Ivano-Frankivsk, st. Karpatska, 15,
Isano-Dpankiecokuii Hayionanonuti Texuiunuil ynieepcumem nagpmu i 2a3sy,
Ykpaina, 76019, Isano-@Ppanxkiscok, eyn. Kapnamcwoka, 15,

Anomauia. Cmamms npucesiuena auanizy PUHKY KYpCi8 IHO3eMHUX MO8 3AKOPOOHOM Mmda
KOMN 1OMepHUX cucmem, AKi € epasysamu HA GUUWEBKA3AHOMY PUHKY. J{OCNiONHCeHH 3ACHOBAHO HA
CMamucmuyHux mamepianax i pobdomax GiMYUSHAHUX  YYEHUX 3 NUMAHHA CYYACHO20
@DYHKYIOHY8AHHA ™A NepCneKmud po3eumxy pUHKy. Budineni Ounamika ma cmpykmypa pPuHKY
KYpCi8 [HO3eMHUX MO8 3aKOPOOHOM. Busenewi ocnoeni npuopimemu po3eumky ma 3pOCMAaHHA

DUHKY.
Knrwuoei cnoea: nasuanusa 3aKopooHOM, KYpCU [HO3EMHUX MO8, 8UBUEHHs IHO3eMHOI MO8,
KOMN'tomepHi cucmemu, puKoK Kypcie iIHO3eMHUX MO8 3aKOPOOHOM.

Xoua 3apa3 MUIbAPAM JIIOJIEH BUBYAIOTH 1HO3eMHY MOBY, juiie 0,25% 3 Hux
BUDKDKAIOTh 3a KOPJOH, 1100 HaBYaTHCSA B MicLieBOMYy cepenoBuiii. Lle mopiBHioe
pPUHKY B 2,28 MIJIbHOHIB CTYACHTIB 3a KOPJOHOM Ha pik. [lomynspHICTh aHTIiiChKOT
MOBH, MpH LbOMY 78% BCIX CTYHEHTIB, SIKI BHUKOPHCTOBYIOTh areHTH(o(iailH
areHTCTBA IS 3aMOBJICHHS KypPCiB) JJIsI BUBUYEHHS MOBH, OOUPAIOTh KypCH BUBUCHHS
aHTJINACHKOT MOBH, Y MOpPIBHSAHHI 3 sumie 7% ans QpaHily3pkoi MOBU, 6% s
HiMenbkoi Ta 5% ana  icmaHchkux.OfHAK ICHYIOTh pETIOHAJIbHI BapiaHTH.
Hampuknan, cryaenTtu 3 A3ii Ta MENA BuOuparoTh anriiicbky MoBy (87% ta 86%
BIJIIOBIJTHO), TOJIl SIK CTYJAEHTH 3 €Bpornu Ta JIaTHHCHKOI AMEPHKH JTIEMOHCTPYIOTh
O1IBIIIMI ONUT HA HEAHTJIIHI MOBH, SIK MPAaBUJIO0, (PpaHIly3bKy a00 HIMEIIBKY.

MoTuBariisi BABYEHHS 1HO3€MHOIT MOBH.

Meta BUBYEHHS 1HO3€MHOI MOBHM 3a KOPJOHOM BIIXOAUTH BIJ OCOOUCTUX
NpUYMH (Becenouli, OakaHHS BHUBYUTH MOBY, KOMIIOHEHT MOJOPOXi), 3 MOTJIATY
Kap'epu (moTtouHi ab0 MaHOyTHI JIOCHIIKEHHS, MEPCHEKTUBU 3alHATOCTI).
Hampuknaz, HiMebKka Ta aHTJIIChKa MOBH B OCHOBHOMY IITYKAIOTHCS JJISI TIOTOYHUX
Ta MalOyTHIX JocHikeHb (BiamoBigHO 62% Ta 61% ctynentiB). Tum dacowm,
pPOCISIHM, YKpaiHIll Ta KHUTalIll B OCHOBHOMY OyIHM TIOB's3aHi 3 IIiJBHUINCHHIM
saitasTOCTI (53,6% Ta 42,3% BiAMOBIAHO).

MoTuBartis CTyASHTIB JJIS BUBUCHHS (hpaHIly3bKOi MOBH BKJIFOYAJIa IMOETHAHHS
AK OCOOMCTHX, TaK 1 MPAKTHYHUX MIPKYBaHb, 1, HAPEIITi, OUIBIIICTh CTYACHTIB, SIK
BUJIA€THCS, 3allIKaBJICHI B TOMY, 1100 BHBYATH MOPTYTaJIbChbKY Ta 1TANTINCBKY MOBY
JIUIIE JIJI OCOOMCTOTO 3a]0BOJICHHS.

TenaeHIli BUBUEHHS MOBH Cepel CTYAEHTIB BIKOM /10 25 POKIB.

Sk MU HEmOoJaBHO CIOCTEpITAI HAa PWHKY BHUBYCHHS AHTIIIMCHKOI MOBH,
MOJIO/Il CTYJICHTH 3aliMaloTh BCE OUIBINY YACTKY KIIEHTChKOI 0a3u (To0To 47% BCix
CTyIEHTIB, sk moBimoMysitoTh B English UK, 47%, sk noBimomistore Marketing
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Ireland, 1 45%, sx noBimomunau B HarioHadbHOMY CTAaTHUCTUYHOMY YIPaBIIiHHI
Manbti). Y 10MO0BiI MPOTHO3YETHCS TAKOXK 30UIBIICHHS KIJIBKOCTI FOHUX CTYJICHTIB
JUISL THIIMX €BPOTNIEHCHKUX MOB, a BUMOra Bxke 370poBa: HaitOinblia yacTka FOHIOPIB,
BIIPSUDKEHUX 3a KOpJIoH (1m0 18 pokiB), Oysia moBigomiIeHa MPO KYpPCH HIMELBKO1
MoBHU (35% Bcix KI€HTIB - oHIopu y 2017 p.). @paHiy3pka Ta aHrIildCbKa MOBH
CYNPOBOXKYBAJIUCh OJU3bKO, 3 CEpEeIHBOI0 4acTKo 34% BiJl 3arajibHOro o0csry
areHra. IcmaHChKi TakoX JEMOHCTPYBAJIM BUCOKY YAaCTKY MOJIOIIIMX CTYJICHTIB (IO
CTaHOBUTH 33%).

BinbIIicTh CTYAEHTIB 3allpoIIyIOTh Ha 3arajJbHOOCBITHI Ta 1HTEHCHBHI KypCH
AHTJIIHCHKOT MOBHM 3a KOPJOHOM, OJIHAK, CE€peJl MOJIOJAIIOTO PHUHKY, MIATOTOBKA IO
iCTIUTIB Ta JIiTHI Tabopu € kpammmu. ONHIE0 3 MPUYUH [BOTO MOXE OyTH Te, 10
BUBYCHHS aHTJIIACHKOI MOBH BIIPOBAIKYETHCS B MOJIOJIIIOMY Billl Ta Ye€pPe3 OCHOBHHIA
HaBYaJbHUH IJIaH MMOYATKOBOI Ta / a00 cepeHbOI MIKOJIU B OUIBININ KUTBKOCTI KpaiH,
OT)KE€ MOJIOAI YYHI BXK€ NIAAAIOThCA (PyHIAMEHTY aHIJIINChKOI MOBM Ta iAyTh 3a
KOPJIOH J1JIsI OUIBIII aKTUBHOTO a00 LUJIECTIPSIMOBAHOT'O BUKOPHUCTAHHS MOBH.

Ha migcraBi pe3yabTatiB AOCIIKEHb MOKHA 3pOOUTH HACTYITHI BUCHOBKH:

* B npo0BK HACTYITHUX KUIBKOX POKIB HE OUIKYETHCS KOJIHUX CEPHO3HUX 3MIH
y TepMiHaX MOBHHX yTO100aHb.

* PuHOK OpieHTOBaHUI HA OAraTOMOBHICTb.

* MeTra BUBYEHHSI 1HO3EMHOI MOBM 3a KOPJIOHOM BIAXOJUTH BiJi OCOOMCTHX
npuuuH (Becesolli, Oa)kaHHsS BUBYATH MOBY, IOJOPOXi), B HAIpPSMKY Kap'epu
(motoyHi a60 MalOyTHI TOCIIIXKEHHS, IEPCIIEKTUBH 3aHHATOCTI).

[Ipoanaini3yBaBIIM PUHOK OCBITHIX TIOCIYT 3 BHUBYEHHS 1HO3EMHHX MOB
3aKOPJIOHOM TaKOX IMPOAHAII3yeEMO HACTYIHI BeO-CallTH, SKi € TpaBIsIMU Ha
YKpaiHCbKOMY PUHKY:

1. OcBitas areniis “Busuait” (http://vyvchay.com/uk) mae psig HE0IKIB cepen
SKUX 3aCTapiIui KOpUCTYBaIlbKui 1HTEpdENc Ta HEMOXKIIUBICTh (PIIBTPYBATH IIKOJIU
3a I1HOI, BIJCYTHICTh MOXJIMBOCTI 3aMOBJICHHS OHJIAMH, HE Ma€ MOMJIMBOCTI
3pOOUTH BIATYK MPO IIKOJY, BIJICYTHIM PO3iA 3 MOIIMPEHUMHU 3alUTaHHS IS
IIBUJIKOTO HaJaHHS MOIIUPEHO1 1H(OopMallii MOTEHIIIHHOMY KJIIEHTY, BUCOKa KOMICis
IIKOJIK 3a Kypc 110 21% BapTOCTI.

2. OcsiTHs arenuis “Aniway” (https://anywayplus.com/ua/) mMae psan Takux
HEJIOJTIKIB: BIJCYTHICTh MOJKJIMBOCTI 3aMOBJICHHSI OHJIaliH, HE Ma€ MOXKJIUBOCTI
3poOUTH BIATYK MPO IIKOJY, BIJCYTHIM PO3AUT 3 MOLUIMPEHWMHU 3alMUTaHHS IS
IIBUAKOTO HAJAaHHS MOIIMPEHOI 1HGOopMaIlli NOTEHIITHOMY KIII€EHTY, BUCOKA KOMICIs
HIKOJIK 32 Kypc 10 21% BapToCTI.

3. OcBITHSI areHis “AMepHKaHChKa aHTJIIIChKA mkoJja”
http://ames.org.ua/studies/abroad/language-courses-for-adults/) mae Taki HemTOIIKH:
3acTapliuii KOPUCTYBallbKHil 1HTEpGEHC Ta HEMOXKIMBICTh (PUIBTPYBATH IIKOJIU 32
I[IHOIO, BIJICYTHICTh MOJKJIMBOCTI 3aMOBJICHHS OHJIAiH, HE Ma€ MOXKJIMBOCTI 3pOOUTH
BIITYK MPO IMIKOJY, BIACYTHIA pO3I1a 3 MOIIMPEHUMHU 3alUTAHHS JUJIS LIBUJKOIO
HaJIaHHs TOIMMPEHOi 1HGOopMaIllli MOTEHIIIHHOMY KJIIEHTY, BUCOKA KOMICIS IIKOJIA 3a
Kypc 10 21% BapTocTi.
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4. OcpitHs arenuis “Kapanmamr” (https://karandash.ua/) mae HemomiKiB:
BIICYTHICTh MOJKJIMBOCTI 3aMOBJICHHSI OHJIAliH, HE Ma€ MOXJIMBOCTI 3pOOUTH BIJTYK
PO IIKOJY, BIACYTHIM PO3Mia 3 MOMIMPEHUMH 3alUTaHHS ISl MIBUIKOTO HAaJaHHS
noImupeHoi iHpopmarlii MOTEHIIIHHOMY KIIIEHTY, BUCOKAa KOMICISl IIKOJU 3a KypC J10
21% BapTOCTI.

PuHOK OCBITHIX MOCHAYT 3 BUBYEHHS 1HO3EMHHUX MOB 3aKOPJOHOM Ma€ OJIM3bKI
TPEHIIM PO3BUTKY, CIIOCTEPIraeThCsl MOro BiIHOCHA 30ajlaHCOBaHICTh. BiH moTpedye
Cy4yaCHMX Ta 3pYyYHUX Yy BHUKOPHCTAaHHI BeO-CalTiB, SKi CTaHyThb y Haromi s
3a0€3Me4YeHHs] OCBITHIX MOCIYT Ta JOTMOMOXKYTh 30€perTy 3pOCTaHHS TEHJICHIIIH,IIO0
CIIOCTEPIraloThCs Ha ChOTOHINIHIN AeHb. AHANI3yI0UH BeO-CailTh, SIK1 € IpaBIsIMU Ha
YKpPaiHCHbKOMY PUHKY MOKHA MOOQYHUTH PsiJT HETATUBHUX MMOKA3HUKIB, 1110
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BiJUIKYIOTh Bl KOPUCTYBAaHHS TAKUMH CaliTaMu:

- 3aCTapUIMiA KOPUCTYBAIbKUH 1HTEpDEiC;

- HEMO>KJIMBICTh 3aMOBJICHHSI MOBHOTO KypCy OHJIAiiH;

- BIZICYTHSI MOKJIMBICTD 3QJIMIINTH OLIHKY Ta BIATYK PO MOBHUHU KYypC;

- BUCOKa KOMICis IIKOJIU 3a Kypc 10 21% BaprocTi

- BIACYTHIH pO3/i1 3 MOMHUPEHUMH 3aITUTAHHIMHU.

Ha mincraBi anami3zy BeO-CaliTIB OCBITHIX MOCTYT 3 BUBYEHHS 1HO3EMHHMX MOB
OyJI0O BUSIBJICHO JOCTaTHbO HEMOJIKIB TAKMUX CUCTEM Ta CBIAYMUTH MPO TE€, IO Hapasi
B YKpaiHi Hemae SKICHUX Ta 3py4HMX BeO-cailTiB, siki O Morju 3a0e3rnedyBaTu
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IIIBUJIKE Ta 3pyYHE CEPENOBHUIIE NIl 3aMOBJICHHS. Mae OyTu po3po0ieHuil BeO-CaiT,
SIKMA BUIIPABUTH BC1 BUILE BKA3aH1 HEJIOJIKU Ta Oy/Ie 3pyYHUM JUIsl KOPUCTYBaHHS.

Jliteparypa:
1. Jlep>xaBHUM KOMITET CTaTUCTUKK YKpaiHu [EnexTpoHHuit pecypc]. — Pexxum
noctymy : http://www.ukrstat.gov.ua.

2. Trends in the Demand for Foreign Languages [Enextponnuii pecypc]. —
Pexxum nocrymy :

https://www.ialc.org/fileadmin/uploads/ialc/Documents/Study Travel Research Rep
orts/ialc-2016-research-trends-in-demand-for-foreign-languages.pdf

Abstract. The article is devoted to the analysis of the market the ordering foreign languages
courses abroad and computer systems, which are players in the above-mentioned market. The
research is based on statistical materials and works of domestic scientists on the issue of modern
functioning and prospects of market development. Dedicated dynamics and structure of the
ordering foreign languages courses abroad market. The main priorities of development and market
growth are revealed.

Key words: studying abroad, courses of foreign languages abroad, learning foreign
languages abroad, computer systems, the the ordering foreign languages courses abroad market.
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ANALYSIS OF PROGRAMMING LANGUAGES
AHAJII3 3ACOBIB NIPOT'PAMYBAHHS
Andriiv.L.V. / Anapiis L.B.
Ivano-Frankivsk National Technical University of Oil and Gas,
Ukraine, 76019, Ivano-Frankivsk, st. Karpatska, 15,
leano-Dpanxkiscorkuit Hayionanvnuti Texniunuii ynisepcumem nagpmu i 2azy,
Ykpaina, 76019, leano-@panxiecovk, eyn. Kapnamcoka, 15,

Anomauin. AxmyanvHicms 00CHIOHCEHHS NOACHIOEMbCA BANCIUBICIIO OMPUMAHHS SKICHUX
NPOCHO318 OCHOBHUX (DIHAHCOBUX THOUKAMOPIB 8 YMOBAX CYYACHUX MEHOEHYIU, d MAKONC YCNIUHUM
00CBI00M 3ACMOCYB8AHHS HEUPOHHUX MePeXC 8 3a0ayax NpocHO3VEaHHs, o Modce 0ymu 30ilUCHeHO
BIpHUM 8UOOPOM MO8U npocpamyseanHs. lLle axmyanizye mema oOanoi cmammi - NpoeodeHHs
NOPIGHANILHO20 AHANIZY MOE NPOZPAMYEAHHA.

Knruoei cnoea: mosa npoepamysanns, cepeoosguuje npocpamy8anis, iIHCmpymMeHmu.

IcHyroul MOBHM mporpamyBaHHs TNpPU3HAYEH1 7S BUPIIMIEHHS OPIEHTOBAHOTO
JOCUTH BY3bKOI'O KOJia 3aBJJaHb. MOBa He MOke OyTH MaHaIe€er0, HOro XOpolIl IKOCTi
JUIA OHUX 3aBAaHb (200 Jrofeil) MOXKYTh BHSIBUTHCS MOraHuMH Juis iHmmX. Cruig
BI/Ip13HATH MOBY mporpamyBanHs (Basic, Pascal) Bix oro peasnizarnii, sika 3a3Buuai
MpejicTaBlieHa B CKJIajli cepeaoBuia nporpamyBanHs (Quick Basic, Virtual Pascal) -
Ha0opy 3aco0iB IJi peAaryBaHHs BUXIJIHMX TEKCTIB, TeHepallli BAKOHYBAaHOT'O KOJY,
BIJIQJAKK, YOpaBiIiHHA m0OpoekramMu 1 T.a. CHHTakcUC 1 CEMaHTHKa MOBH
nporpamyBaHHsI (PIKCYeThCSl B cTaHaapTi MoBU. KoxkHa cepeoBHIlle MpOrpaMyBaHHs
HaJla€ CBIA 1HTEpHpeTaTop ab0 KOMMUIATOpP 3 Ili€i MOBHU, SIKUM YacTO JOMYyCKae
BUKOPUCTAHHSA KOHCTPYKIIH, sIKI HE (PIKCOBAHUX B CTaHAApTI. [CTOTHOIO € MeTa, JJis
peamizanii sKoi oOMpaeThbcsi MOBa - ab0 NIl HaBYAHHS IporpamMyBaHHIO, ab0 s
BUPIIICHHA KOHKPETHOI MPUKJIAAHOI 3a1ayi. Y MeplioMy BUIAJAKYy MOBAa IOBHHHA
OyTH IIPOCTOIO VISl PO3YMIHHS, CYBOPHM 1 110 MOKJIMBOCTI 11030aBJICHUM "'TI1JIBOTHUX
KameHiB". VY Jgpyromy - Hexail CKIaaHUM, ajie e(EeKTUBHUM 1 BHUPa3HUM
1HCTpyMEeHTOM i mipodecioHana. [lo Ha®opy NOHATP MOBHM MOJUISIOTHCS Ha
BHCOKO- 1 HU3bKOPIBHEBI.

[lepmi HagaroTh BUCOKMM pIBEHb aOCTpakiii BiJ YCTaTKyBaHHsS, ApPYyri -
HU3bKUW, HAOJMKEHUU 10 MAIIMHHOTO. 3 TOYKM 30py TOrO, Y BHECEHI B HaOIp
MOHATH 0CO0JIMBI, ceru@IyHl I NPeAMETHOI 00JacTi 00'€KTH, MOBU JIIATHCA Ha
yHiBepcaibH1 (mpoueaypHi) 1 cnemianizoBadi. Jlo octanHiX MoxHa BijHecTu Prolog,
Lisp. VHiBepcanbHl MOBH [J03BOJSIOTH peani3yBaTH OyJb-SKHIl  aJrOpUTM,
KOPHUCTYIOUHCh CTaHAAPTHUM HAOOPOM KOHCTPYKIIi. 3aBASKH IIbOMY, KOJl TaKOIO
MOBOIO MOK€ OyTH JIOCUThH JIETKO IMEPEHECEHUM 3 OAHOT0 MPOLETYPHOIO MOBHU B
IHIIMNA 3a JOTIOMOTOI0 KOHCEPBATHMBHUX 3MiH. BiIMIHHOCTI B MOBaxX 3BOJSTHCS JI0
CHoco0iB BHM3HAUEHHS Npoueayp 1 (QYHKIIN, BapiaHTIB Mepenayi MmapaMeTpiB,
MO>KJIMBOCTSIM BU3HAUEHHS PEKYPCUBHHX MPOLIEAYP 1 HASBHOCTI MPOIEAYPHOTO TUITY
JaHHX.

HasiBHicTh 1 mmpoka kiaacudikallis TUIIB TaM'sTi Ja€ MOKJIHMBICTh €(EKTHBHO
VOPABJISITH 11 PO3MOIIIOM, a 1 BHOCHTH CKJIAQJHICTh, 1[0 BUMAarae Bij Mporpamicra
OUTBIII YBa)XHOTO CTaBJICHHS. 3a3BHYail BUIAUISIOTH (MaKCUMaJIbHUM CIEKTP):
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pericTpu, riao0aibHi, JOKaIbHI 1 AWHAMIYHI 3MiHHI. HasBHICTH KOINTIB JIOTIYHOTO
o0'eTHAHHS TPYNU MPOUEAYp, QYHKIIIM, 3MIHHUX JO3BOJISIE MPALIOBATH 3 BEIUKUMU
IPOEKTaMH, CHPOUIYIOUH iX CTPYKTYpy. BaxinBa BIaCTUBICTb - MOMJIMBICTh OMHUCY
nporneayp 1Himiamii 1 3aBepiieHHs Moayis. OO0'eqHaHHS CTPYKTYp 1 METOMIIB iX
00poOKM (IHKAIMCYJAIisl) CTBOPIOE 3HA4YHI 3PYyYHOCTI MPH  IPOrpaMyBaHHI.
MoOXIMBICTh yCHaAKyBaHHS JO03BOJIAE€ IPUBECTH B CHCTEMY HaOIp CTPYKTYP.
ABTOMATHYHO BHUKJIMKAIOTHCS KOHCTPYKTOPH 1 JECTPYKTOPH TMOJICTIIYIOTh MPOIIEC
B3a€MO3B's13KIB. Bee 11e CTaHOBUTH 3pY4YHHMI 1HCTPYMEHT JJIsl ONMHCY MOHSATH 1 Al
NPUKJIAAHOI IPOTPAMH.

Hezanexnicts BiJ amapaTypH, 110 peamsyeTI)csl 3a JI0MOMOIOI0 CEMaHTHKH, 110
HE 3JIEKUTh BiJi KOHKPETHOI MAIIMHUA 1 BHECEHHSM B MOBY PSIy CHEIUpIYHUX
MOHSATH - TaKKX, K 0a30Bui Tum 3 HedikcoBaHuM po3mipom (int B C) [1]. 3 Toukm
30py €(EKTUBHOCTI, BaXXJIMBO SK BHUIIOBHIOETBCS IIporpamMa - IIOCJIJOBHOI
IHTEepHpEeTalli€l0  BUXIAHOTO  TeKCTy  (1HTepmperatrop) abo  Oe3nocepeHiM
BUKOHAHHSIM  TOTOBOTO  Koay  (koMmmuisaTtop).  IHTepmperatop  JIOIIIBHO
BUKOPUCTOBYBaTH JIMIIIE B pasi, KOJM IIBHIKICTh IHTEpPHpeTalii HE CHIBHO
MO3HAYAEThC Ha eQeKTHBHOCTI mnporpamu. KpiMm iHTepnperamii 1 KOMIUIALIL
MO>KJTUBI TIPOMIXKHI BapiaHTU 3 T€HEPAIlI€I0 TICEBAOKOAY, KU BiIPI3HAETHCS BiJ Bij
MIOYATKOBOI'0 TEKCTY BHMCOKOIO IIBHJKICTIO IHTEpHpeTaiii abo 1HIIMMH KOPUCHUMHU
BJIACTUBOCTSIMU  (HAMpUKIIAJ, MOMXJIMBICTIO BHKOHAaHHS Ha MallMHAX PI3HOI
apxiTekTypu - sk Java). HailisickpaBimmii mpencTaBHUK MOB HH3BKOTO PiBHSA
Assembler, Ha0ip TOHATH SKOTO 3aCHOBAaHWW Ha amapaTHid peam3arii. Ile 3aci6
aBTOMAaTH3alli JUIsl porpaMyBaHHs Oe3MocepeHh0 B KOAax mpoiecopa. MammHH1
KOMaH/IM OIMUCYIOTHCS Yy BUIJISAI MHEMOHIYHUX OMNEpalliid, I0 J03BOJISE JOMOITHCS
JOCUTh BHUCOKOIO Mojau(ikoBaHOoCTi Koxy. OCKUIbKM Ha0lp KOMaHJ Ha pPi3HUX
mpoiiecopax pi3HUM, TO 1 PO CyMICHICTh TOBOPUTHU HE JTOBOAUTHCS. BUkopucTaHHS
aceMmOJiepa JOIIBHO Y BUIIAJIKaX, KOJIM HEOOX1MHO O€3MmOoCepeHhO B3aEMOJISTH 3
oOnagHaHHsAM, a00 OTpUMAaTH OUIbITY €(PEeKTUBHICTD ISl AESIKOT YACTMHH MPOTrpaMu
3a paxyHOK OLIbIII BUCOKOTO KOHTPOJIO Haj reHepaiiero komay. [4] Ilicns Tpusanoi
0opoThOM Ha (poHTI mporpamuux cepeaosun] s Windows, Borland mimna na
pUHOK KopriopatuBHUX cucteM. Delphi - e He npoaoskyBau cripaBu Borland Pascal
/ Borland C, ioro Hima - T.3B. mBHUAKE cTBOpeHHs AonatkiB (Rapid Application
Developing, RAD). IToai6H1 3aco0u 103BOJSIOTh B HAUKOPOTII TEPMIHU CTBOPHUTH
poOouy mporpaMmy 3 TOTOBUX KOMIIOHEHTIB, HE BHUTpayaroud Macy 3yCHJIb Ha
napiOuuii. OcoOiuBe Miclle B TaKUX CHUCTEMax 3alMarOTh MOXJIMBOCTI poOOTH 3
0azamu nmanux. [5] Sk sickpaBWil TpuKiaj criemianizaimii, MoBa Java 3'SBUBCA Y
BI/IMOBIIb Ha TOTpe0y B 1J€aJIbHO CTEPIIHOMY MOBOIO, MPOTPaMU Ha SKOMY
e(eKTUBHO BUKOHYIOThCS Ha cTopoHi kimienta WWW. B 3Baxaroun Ha crnenudiky
OTOYEHHS, Java Moke OyTH XOpOIIMM BHOOPOM Jisi CHUCTEMH, IMOOYJO0BaHOI Ha
Internet / Intranet TtexHonorii. [6] B ocHoBi mMoBu C - BUMOTM CHCTEMHOTO
Iporpamicra: MoBHUN 1 €(EeKTUBHUI JTOCTYI 10 BCIX pecypciB Komm'toTepa, 3acoou
porpaMyBaHHsI BHCOKOIO pIBHS, MEPEHOCUMICTh MpOTpaM MDK PI3HHUMH
matpopmMamMu 1 onepamiiinumu cucremamu. C ++, 30epiratoun cymicHicte 3 C,
BHOCHUThH MOKJIUBOCTI 00'€KTHO-OPIEHTOBAHOTO MPOrPaMyBaHHSI, BUCIIOBIIIOIOUH 1/1€10
Kiacy (00'ekTa) SK BHU3HAYAETHCS KOPUCTYBAue€M THUITy. 3aBISKH TEPEPAXOBAHUM
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axoctsM, C / C ++ 3aiiHIB MO3ULII0 YHIBEPCATHLHOI MOBH Ui OYyAb-SIKUX 3aBlIaHb.
Ane #loro 3acTocyBaHHSI MOKE€ CTaTH HEE(PEKTUBHUM TaM, /i€ MOTPIOHO OTpUMATH
rOTOBUM JI0 BX)KMBAHHS PE3yJIbTaT B HAUKOPOTILI T€PMiHU, a00 TaMm, /i€ HEBUT1IHUM
cTae caM npouenypHuit miaxig. [7] Muas  peamizaiii  mpoekTy MoOyAO0BH
HeMpoMepeKeBOoi MOJIeNl JIJIs MPOTrHO3YBAHHS YacOBUX PsAIB (pIHAHCOBUX JaHUX Ha
0a3i OaraTtomapoBOTrO MEPCENTPOHA, HABUEHOIO 3a aJIrOPUTMOM 3BOPOTHOIO
MOIMIMPEHHS NMOMMWIKHK (2 TakoX (opmanizanili MOBHOI CXEMHU 3aCTOCYBAaHHS JaHOI
MOJIENI1 JUIS aHaJli3y 1 MPOTHO3YBAHHS YaCOBUX PSJIIB HAa MPUKIIAl KOTUPYBaHb aKIIii
pociiicekux emiteHTiB Ha MMBB) ob6pano cepenosuiiie po3pooku C ++ Builder
2010, OoCKUIbKM BOHA MOEAHYE B cO01 (PYHKIIIOHANBHICTD 1 TapHY MIBUAKICTH pOOOTH
nporpam 3podsieanx Ha C ++, a TaKOXX JIO3BOJISIOTh B HAMKOPOTII TEPMIHU 3 JIaTH
pobouy mporpaMmy 3 TOTOBUX KOMIIOHEHTIB, HE BHUTpadyaroud Macy 3yCHJIb Ha
npiOHUIN. 3MIHIOETHCS amaparypa Ta oOIlepaliiHi cucTeMd. BHHHKaOTh HOBI
3aBJaHHS 3 HaWpI3HOMAHITHINIMX MPEeAMETHUX oOyacted. Binxonmste y MuHyne i
3'IBIISIIOTBCS HOB1 MOBH. AJle 3aJIMIIAIOTHCS JIOAHM - TI, XTO IIMIIE 1 Ti, JUIS KOTO
MUIIYTh HOBI MPOrpamMu 1 Ydi BUMOTH /IO SKOCTI 3aJIMIIAIOTHCS TUMH K HE3AJICKHO
BIJ LIUX 3MIH.
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Abstract. The relevance of the study is explained by the importance of obtaining qualitative
forecasts of the main financial indicators in the context of current trends, as well as the successful
experience of using neural networks in prediction tasks, which can be done by the right choice of
programming language. This updates the purpose of this article - a comparative analysis of
programming languages.
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Anomauia. Po3ensinymo 63aeMOBIOHOCUHU MIdHC CMPAXOBUMU KOMNAHIAMU — CMPAXOBUKOM
ma nepecmpaxysanvHukamu. Pozenamymo eunadok auuie 080X CMpAxo8ux KOMNAMIU, 5Ki
npulimMaroms ydacmes y 002080pi NO NEPecmpaxy8amHs. 3HANOEHO ONMUMANbHUL 00208Ip
nepecmpaxyeauts, AKuill 6 3a0080JbHUE UYI CMPAX08I KOMNAHII [ OO0CHIONHCEHO YMOSBU U020
ICHY8AHHA, BUX00AYU 3 KpUMEPIIO OYIKYBAHOI KOPUCHOCMI PUSUKOBUX CUmMYayil CMpaxosux
KOMRAHi. 3a O0ONOMO20I0  OMPUMAHO20  pPE3VIbMAmy  MOXMCHA — OYIHUMU — KOPUCHICTb
nepecmpaxy8anHs ma GUKOPUCMAmMu ix 01 3HAX0O0HCEHHS ONMUMATLHO20 8UOY CIMPAX)8AHHS.

Kniouogi cnosa: pusuxosa cumyayis, onmumanvhicms 3a Ilapemo, po3é 30k Hewa.

Beryn.

OnHuM 3 HAWOLIBII IIMPOKO BUKOPUCTOBYBAHUX 1HCTPYMEHTIB 3a0e3INeUeHHS
(dhiHaHCOBO1 CTaO1IBLHOCTI CTPaXxOBOi KOMIIaHIi € MepecTpaxyBaHHS — CIEllaIbHUI
MEXaHI3M IEePepO3NOUTY PU3UKY MIK CTPaXOBHUKOM 1 CHEIIaIbHOI CTPYKTYPHOIO
OJIMHUIICIO HA PUHKY CTpaxyBaHHsI, 1110 HA3UBAETHCS MEPECTPaxOBUKOM(reinsurer).

Exonomiko-(iHaHcOBa cdepa Ta IKUTTEASUIBHICTH JIIOJAWHUA TIOB’sA3aHl 3
HAsSBHICTIO PI3HOMAHITHUX pHU3UKiB. [[OHATTS pU3UKY MOB’s3aHE 3 HEBU3HAYEHICTIO
MOMJIMBOI 3arpo3d BTpaT, IO BUIUIMBAE 31 CHENU(DIKA PIZHUX SBUIL TPUPOIH,
COIIAJIBHOTO, TOJITUYHOTO ¥ €KOHOMIYHOTO JKHUTTS CYCILUJIBCTBA, BUIIB JIHOJCHKOI
IISJIBHOCTI.

Bunukae npobiemMa jpkepena BiIIIKoyBaHHs BTpaT. O uH 3 BapiaHTIB MOJIATAE
y MOKPUTTI 30UTKIB 32 paxyHOK (piHAHCOBUX PECYpCIB, IO 3HAXOJATHCA B 00Iry y
naHoro cy6’ekta. [pyruil BapiaHT MOJSATa€ y CTBOPEHHI CHEHIAJIbHUX ILTOBUX
(GoHAIB, MPU3HAYEHUX ISl BIAIIKOYBaHHS 30MTKIB — PE3EPBHUX CTPAXOBHUX (POH/IIB.
Tpertiii BapiaHT — 1€ caMOCTpaxyBaHHs, KOJM KOXKHA IOpUAMYHA 1 (i3MuHa ocobda
dbopmye BrmacHuii  pesepBHuil  ¢oHA. CamMocTpaxyBaHHS € JOpOrow i
HepalloHAJIbHOK (PopMOI0, 10 Tepeadayae 3MEHIIEHHS (DIHAHCOBUX MOXJIMBOCTEHN
CyO’€KTIB.
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1. ITonepenni 3ayBaxenns. O3navyeHns. TBepaxeHHs.
Pu3ukoBy cuTyamiro CTpaxoBOi KommaHli OyIeMO XapaKTepu3yBaTH Maporo

(S,F (x)), ne S — kamiTaa KOMIMaHii Mmepea MoYaTKoM CTpaxoBUX BHUIUIAT, 03

ypaxyBaHHS TTOYATKOBOTO Kamitamy, a F(x) BUMaakoBa BEJIMYMHA 3arajlbHUX BHILIAT,
MOPOKEHUX MOpTdeseM CTpaxoBOi KOMIaHii.

OsnauenHst 1. Kopucuicts pusuxosoi curyauii (S,F(x)) 3 BUNaIKOBOIO
BEJIMYHHOIO 10X0y Y 1 QyHKIIE0 po3noAlly G () XapaKTepU3y€eThCsl BETUUYUHOO

U(Y) = [17u(y) d6(y) = Eu(Y), (1.D)
ne u(y)— QyHKIIS KOPUCHOCTI rporiei kommnanii [3].
B pesynbrari oTpuMyemMo, 10 KOPHUCHICTh JOXOAY Y Te came, IO KOPHCHICTh
pu3nKoBoi cutyartii (S, F):

s
ues, F) = [, u») de(y).
Bynemo BBaxkaTH 3ajaHIMHU XapaKTEPUCTUKU BUTILIAY [1].
U (S0 FD) = J; 7 u (S — ) dF,(0) = [ uy(S; — x) dF,(x). (1.2)

0

O3nauennst 2. Pumsuxosa cutyanis (S',F") e kpamoro 3a pu3HKOBY CHTYAIliIO
(S,F) nna i — 1 ctpaxoBoi KoMIaHii Toi 1 IMIIE TOAI, KOJIU

U.(S',F)>U./(S,F).

llepecmpaxysannss — 1€ AOTOBIp MK JBOMa CTPaXOBUMHU KOMIIAHISIMU
(CTpaxoBHKOM 1 TIepecTpaxOBHKOM), 3a SKUM IepecTpaxoBUK Oepe Ha cebe
BIJIIKOAYBaHHS YAaCTHHU 30MTKIB CTpaxOBWKA 3a MEBHY IUIaTHIO. Yacrime 3a Bce
IIJIATHS BUMIPIOETHCS Yy BIJICOTKAX BIiJl CTpaxoBOro Ttapudy i Ha3uBaeThcs Tapudom
nepectpaxyBanHs. [TozHauumo Tapud nepectpaxyBanus uepes 8,0 < 6 < 1.

Jlo yKiamaHHs JOTOBOPY MEPeCcTpaxyBaHHS CTPAXOBl KOMITaHIi MalOTh AOXiJ S;
Ta S,, BIANOBIIHO, 3 BUMAJIKOBUMU BETMYMHAMU 30UTKIB X;Ta X5.

B 3aranpHoMy Bunaaky € — 1ie OopesiBcbka (PyHKIIIS BiJl BUTIAJKOBUX BEIUYMH
30uTKIB X Ta X5.

0(X,,X,): 0% Q- R

Hexaii 6openiBcbka ¢QyHkuisg y(X;,X5):Q X 0 - R BIANOBLAAE 32 BEIUYHHY
CTpaxOBHX BHWILIAT, SIKy CIUIadye Iepiia CTpaxoBa KOMIIAHIsS MicCIs YKJIaJCeHHS
noroopy. @ynkuis y(X;, X,) BimoOpaxae BKIJIaJ MepIIoi cTpaxoBOi KOMIaHii mpu
nepepo3noaiI pusuky, a 8(X;,X,) — JOII0 BUIUIAT MEPECTPAXOBUKY 3a TOCTYTY
nepecTpaxyBaHHS.

OTxe, 3a7a4a 3HAXOKEHHSI ONTUMAIBHOTO JIOTOBOPY IMEpeCTpaxyBaHHS Taka:
3HAlTH ONTUMAaNbHY, B TepMiHax QyHKuii kopucHocti (1.1), mapy (6, ¥) 3 MHOKUHK
BCiX MOXKJIMBHX JI0roBOpiB M:

M ={(0(X1,X,),y(X;, Xx))[0=0 <1,y <X},

sIKa 33JI0BOJIBHSIE OOMIB1 CTPAXOBl KOMITAHI].

[Toznaunmo wuyepe3 U;(0) = U;(S;,F;) oOuikyBaHy KOPHUCHICTh TOYaTKOBHX
PUBHKOBUX CHUTYyaIliil KOMIAHIN, K1 BOHU Maj J0 YKIaJAeHHS J0T0BOpY. OCKUIBKU
JIOTOBIp MI)K HUMHU TOBHICTIO OMHUCYETbCA maporo (f,y), TO O4iKyBaHI KOPHUCHOCTI
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PU3MKOBUX CUTYallld CTpaXxOBUX KOMIAHIM MIC/A YKJIAJACHHS JOTOBOPY MPHUIMAIOTh
BUTJISI.

N, N
U(6,y) = fg zfg "ug (S - (1 —0) — y) F'(x) B (xp)dxgdx, (1.3)

N, N
Up(0,y) = [, 7 J, "u2(Sp +S; -0 —x; — x5 + ) F' (xR (x)dxy dx,  (1.4)

O3navenHsi 3. HenominoBaHuii JOroBip mepecTpaxyBaHHs, ab0 TakKHii
JIOTOBIp, 10 3amaeThes naporo (8%, ¥"), nna axoi He icHye inmoi mapu (6,V), axa 6
JIOMIHYBaJIa HaJ| HEI0, HA3MBAETHCS JOTOBOPOM (Taporo) onmumanvHum 3a [lapemo.

Teopema 1.1

[Tapa (67, y") € ontumanbHOIO 3a [lapeTo Toal 1 TUIBKM TOAl, KOJHU ICHYE Take
k > 0, mo ays Bcix 10roBopiB (6,y) 3 M BUKOHYETHCS HEPIBHICTD

U, 6%, y)+k-U,(87,y") = U(60,y) + k-U,(8,y) (1.5)

VYmoBa (1.5) € exBiBameHTHa yMOBI, 10 mapa (6%, y") € po3B’s3KOM, SIKUI
MakcuMizye ¢yHkiionan [1].

Takox k 3a10BOJIBHSIE CUCTEMY:

a 3

Eul(sl' 1-8)—-y)= k';uz(sz +8-0—x;—x, +y) (1.6)
8 8 :

5”1(51' (1-6)—-y)= k'guz(sz +5-0—x;—x,+y)

O3nauenns 4. Ilapa (H*I:Xl,ij,y*(Xl,ng) € ONTHMAJBLHOIO, SKIIO BOHA
3aJI0BOJILHSIE YMOBH:

v/ Tlapa (87,y") ontumansna 3a Ilapero;  (¥)

v’ BUKOHYIOTBCS HEPIBHOCTI

{Ule = U, (6%, y7) (*%)
U,(0) < U,(67,y7)

B mamiit po6oti Mu OyemMo BUKOPHUCTOBYBATH TaK 3BaHWUU PO3B’si30K 1o Hemry
[2], axuil € HaWOUIBII TMOMYJSPHUN B KJIACHUYHIA Teopii irop. BiH 3BoaUTHCS 10
MaKcuMi3allii 100yTKYy:

(Ul(&- }’J_U1(U)) ' (Uz (6,y)—U, (U)) — max (1.7)
3 ogHOTO 3 piBHAHB cuctemu (1.6) Mu oTpuMaemMo, 10
S,-0+y=nhikX, +X,), (1.8)

ne h — BigoMa (yHKIIiSI JBOX IapaMeTpiB.
3 (1.8) dyukiis h Hece 3MiCcT BEeIMYMHM 3arajlbHUX 30UTKIB CTPAaXOBHKA ITiCIIS
YKJIaICHHS IOTOBOPY MepecTpaxyBaHHs.
B oMy BUIagKy KOPUCHOCTI PUBMKOBUX CUTYallld KOMITaH1:
Ul(af y} - Ul*(k! XIJXZ}
UZ (8,}’} - UZ*(}(!XI!XZ)
Po3B’s30k o Hemty, 3rigHo (1.7), BU3HauaeThcsi 3HaYEHHSIM k, sIKE MAKCHUMI3ZY€E
T00YTOK:
@ (k) = [U;" (k) — U1 (0)] - [U;"(k) — U, (0)] » max (1.9)

2. ITocTaHOBKA Ta PO3B’SA30K 3aa4i.
PosrnmsHemo BI  cTpaxoBl KOMIMaHIi, CTpaxOBHKa 1 IepecTpaxoBUKa, 3
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PU3UKOBUMH CUTYAIlISIMHU (S!-. F; (x)) Ta (PYHKIISIMU KOPUCHOCTI BUTJISITY:
U; =1— e %%,
nea; > 0, sxi MaroTh PiBHOMIPHO PO3MO/IiIE€H] BUIIAIKOBI BEJIMYMHA CYMapHUX
CTpaxoBHUX BUIUIAT X; 3 (QYHKIIEIO PO3IMOILIY:
0,x=0
F()= {30 <x =N,
1,x > N;
neN;— makcuMasbpHi 30UTKH CTpaxoBHMX KommaHii, { = 1,2,
3Haii1IeMo MPU TaKWX BXiJHUX JAHUX ONTHMAIbHUN JOTOBIp MEepecTpaxyBaHHS
MIX IBOMa CTPaXOBUMHU KOMITaHISIMH a00, 1[0 T€ caMe, ONTUMAIBHHUIA TIEPEepPO3MOIiT
3arajJbHUX 30uTKIiB 4 = X; + X,.
JIiss  XapaKkTepUCTUKH TOYAaTKOBUX (0 YKJIAIEHHS JOTOBOPY) PHU3UKOBHX
cutyauii mu 3rigHo (1.2) orpumaemo:

Ny Ny 1
Ul({]]: f ul(sl—XJdFII:X] =f (1—3_“1{51—X]).Fdx

1 ] —emalsi=0 ™
= _—.|N. —
N, ! a, 0
Tomi
—a; 5
U,(0) =1+ [1— e®ha]
104
AHAJIOTTYHO JJIs IPYTOi CTPaXxOBOi KOMITaHi1 MaeEMO:
—az 5y
U,(0) =1+ -[1 — e%2N2]
203

3naiizemo Burisan BenuuuHd 30mTkiB h(k,Z) nmua cTpaxoBMKa 3 OJHOTO 3
piBHSIHB cucTemu (1.6):

d d
abo
a; * E_al'{:gl'{:l—ﬂj_}'} = k- a, - E—ﬂz'(ﬂz+51'5—3+}'}

[Ticnst mepeTBOpEHb OTPUMAEMO:

ka
In(a_2)+ (11'31—(12' I:SE_Z]
h(k,2) =5,-8+y= L s 1)
1 2 .la
[To3nauumo uepes
EH(%)—F{II'Sl—(IE'SQ
b(k) = L
p— ag ,
‘o ta
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Tomi
h(k,Z) =blk)+c-Z (2.1b)

abo
h(k,Z) =b(k)+c-X,+c-X, (2.1¢)
Tenep 3a momomororwo ¢opmyn (1.3), (1.4) 1 (1.8) 3HaXOaMMO OYIKYBaHi

KOPUCHOCTI PHU3UMKOBHUX CHUTYyallld Mepuioi Ta APyroi KOMNAHIA MiCHs YKIIaJIeHHS

JOTOBOPY
N, N,

Ui(k,2) = f f uy (S; — h(k,2))F{(x) Fs (x5)dx, dx,

1
:NINEJ’ f(l_e—al{j'l—h':k..?]})dxl dJCg
o 0

KOpHCTyIO‘-II/ICB (2.1c):
“"'2 r."'Z

Vi) =y f (1 - emasGibW-cx-cx)) gy, |ax,
l_ei\'lalc e —a, (5, —blk)- cxz]
= 1 + R
N.N,a,c a,c .
Maemo
ENJ_a,J_c_l . eNzalc_l
Ui(k,Z) = 1_( )~ ( . )_e—al{sl—b{k]}
N, N, (a;c) (2.2)
Amnanoriuno obpaxosyemo U (k,Z):
N. N,

n"'Z h"z

f(l_e—az{sz—xl—xz+h{kz })dJC dJCE

NN

[TomiHsiEMO MeEX1 I1HTErpyBaHHS MiCIIMH (II€ MOKHA 3pOOUTH BHACHIIAOK
Tu(dEepeHIiioBaHOCTI TMIIHTETpadbHOi (YHKINI 1O JBOX 3MIHHHUX X; 1 X5).
Crporryroun, OTpI/IMaEMO

e~ a2 +bUc)+(e—1)x,) (
U* klz l+ . 1 r"l'z 1- I: ‘o
(k,2) = f [ e )

Nyag{1—c) e—a2{52+b{k]+{c—1]-xi]

dx,

N,
— &

lezaz(l_cj a,(1—c)

B kiHneBomy pe3ynbTari

=1+
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(E,Nlaz'il—c] 1) (eﬂvzaz{l e) _ 1) e (s, +b00)

Omxe, MM 00paxyBaJii BCl XapaKTEPUCTUKU PUBUKOBUX CHUTYyallld JIBOX
CTpPaxOBUX KOMIIaHIM A0 1 MIC/SA yKJIaJaHHS JIOTOBOPY IO MEepecTpaxyBaHHIO 1 TOMY
MOXEMO Oe3MoCepeIHbO TMEPEXOJUTH JO0 3HAaXO/KEHHs cTanoi k, sika Qirypye B
byukuii Ak, Z) .

CriouaTKy 3HaiIEeMO MeXi, B IKHX IMOBHHEH 3HAXOAMTUCH KoedilieHT K, moou
3T1IHO HAIoi MOJeNl CTpaxoBl KOMIIaHIi IMOKpAIIWIA CBOi PHU3UKOBI CHUTYyaIli.
HeoOximHoto € BUKOHAaHHS YMOBH (*).

JInst cTpaxOBUKAa MM OTPUMAEMO, 11O
Ui(k,Z) —U,(0)=0

U;(k,2) = 1—

a0o0 110 TE came

Nya,c __ . Noa,c __ —y 5y
1— I:E 1j I:E! 1J ; E_ﬂl{sl_b{k]} -1 _e—. [l — E-ﬂJ.Nl] =0
N, N, (a,c)? N,a,

2
Noa,c = a1 bk
I:E;Nlﬂlﬂ _ 1) . I:E;Nzﬂlﬂ _ lj -
3ayBakuMO, 1110 BUXO/I4H 3 pIBHSHHA (2.1a) :

Eal-b{k] _ E‘d‘ m(kal )+A2

ne A, 1A, — KOHCTaHTH, fKi 3aJeXKaTh Bif 04,a,,5;,5,.

BaxuBuM € Takok Te, 1m0 A, € Ginbimm Hyis. [ KOHKpETHOT 3a/1a4i 3aBXK /11

MO>KHA TIOpaxyBaTH 11l KOHCTaHTH. Toi
1
2, a, Ny _ A,
k *—‘:ﬂ g 4z Nﬁiilc (e e Clj ' S
a, (eMr@f —1)- (eMN=22¢ —1) (2.4)

Mu 3Haiiim BepxHio Mexy it k. ko k°, ske makcumizye piBastaHA (1.9),
He OyJie 1oro 3aJJ0BOJILHATH, TO MeplIa KOMIaH1g He OyJie yKIaJaaTH yroay.
Jlnst apyroi cTpaxoBOi KOMIIaHIi aHAJIOridyHO OTPUMYEMO YMOBY Ha K, sika Mae
3aJI0BOJIbHSITH HEPIBHICTH:
U;(k,Z2) —U,(0) =0
AHQJIOTIYHO 13 3HAXO/DKEHHSIM BEPXHBOI MEXI, B KIHIIEBOMY pe3yJbTari

OTPpHUMAEMO:
1

k=—|e "2 T Na konin
az N1a2(1 - C} ' (e 292 — 1) (25)
ne By iB,— xoncranTn, gxi 3amexars Big @4,a.,5,5,; xoHcranta By €
O1JIBITIO0 32 HYJIb.
OTmke, MU 3HAMIIIM YMOBH Ha K, IPH SIKUX BHKOHYETHCSA ymoBa (¥) mis 000x

=
H

Kommaniin. O4eBuIHO, K, sike BIAMOBiZa€ ONTHMAILHOMY JOTOBOPY, Ma€ HAJIEKATH
POMIKKY [K min, Kmax]-

VMmoBa (**) BUKOHY€ThCA 3a paxyHOK BuoOopy mapu (6, y) a6o h(k,Z) surmamy
(2.1a).
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Takum 4rHOM Ma€eMO KJIac ONTUMAJIBHUX JIOTOBOPIB, 3 SKOTO BHOHMpaeMoO 3a
nornomoror (1.9) mykany mapy (8°,v"), saxa mpum npomy Oyae BH3HAYaTH
ONTUMAJILHUM 11711 000X KOMIIaH1i JIOTOBIp:

[Ui(k, Z) — U, (0)]- [U3(k,Z) — U, (0)] = max

Tenep notpioHo 3HakTH k 3 mpoMikKY [Kimin, Kmax], AK€ Makcumizye QyHKIIO

(1.9).
Po3numemo
—idqy 5 Nyajec . Noayo __
ITIZ'I:,F{] _ g ti 1 . I:E—EJ_NJ_ B 1] B I:E' 18 1] I:E' 2ty 1] . e_a‘l{sl_b{k]}
N,a, N;N,(a,c)?
Nzaz lez(az(l_f:])
. g_ﬂz{sz_b{k]}]
(2.6)
Skmo posmucaru € 1 b(k) 8 @(k), Toni orpumaemo HacTymHe
N iz N a8z
a, N, _ (e l'?'fﬂf'?'fz—l)-(&' zﬂi’fﬂz—l) a,a
®(k) = en 1 - -g_allﬂ:z{glﬂz]
NlalgaJ'SJ' N N ( a’laz )2
172 \a,+a,
!
(ﬁ'ﬂz)ﬂl+ﬂz
a,
N, o ] ) ( N, ol R )
a, N, _ g taitaz — 1 |- e fartaz — 1 a,a,
" e j B ( . . e—m'fﬂi+52]
N,a, ez a;a,
N, N, (al—kaz)
az
(Jr{ﬂz)ﬂJ."'ﬂz
a,

JInst 3py4HOCTI IIO3HAYMMO OKPEMO JIOJAHKH, SKI He 3anexarb Bim k, i
MHOKHUKH TIPH K HACTYITHUM YHHOM:

—ily 5y

ul = u(allwllslj = N.-a (Ehlal - 1]
giazsi- .

u, = ula,,N,,S,) = 4 (eMNz%2 — 1)
2 2

N o ] N o ]
(E. la_l+ﬂ.z - 1) (et Za_l+ﬂ-z _ 1) ﬂlﬂz

a;a, )2
N, N, (al—l—a2

Toni (2.6) mepenuIieTbCsi y BUTIISIAL

15
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2y Gz

ka.,\a,+as ka.\ a,+a,
(k) = v(—z) —u, | X v(—z) —u, | = max
i ay

Bukonapim onepauiIo MHOKCHH, OTPUMAEMO!

L% ray gfjr_z: Lz a; ﬂ_;z@ L
CDI:;{J — 1?2 . F{ﬂl"'ﬂz . (_) — ulvk a, +ids - (_) — u_ztjkﬂl+ﬂz
a, a,
_—y
4 \a,+az
a,

Jis  3HAXOMKEHHA eKCTpeMyMy (YHKIIT Big OJHOI 3MIHHOI HEOOXiZHO
HPUPIBHITU NEPILY MOXiTHY A0 HYJIS:

@' (k) =0 2.7)
B pesynbraTi oTpEMaEMo:
. Qz—ay a
al_ﬂ.2 #_1 (11 iy +it az _ 2 -1
D'(k) =v?-——=-ka+a: - (— VTR uv——— -k it
ﬂ1+ﬂ2 a, ﬂ1+ﬂ2
ap . —ay
a + a 1 _ a +
B (_l)al Az _— u_zv—l kﬂl+ﬂz 1 . (_l)al @2 = O
s (11+ﬂ2 1

[Ticast mepeTBOpEHB:

4 sa . a
1 @y +itn
v- (a,—a,)kai+az - (—1) +Uy-ay-k—uy-a,- (—1) =0
a; a;
abo
51 i
k+ - (1-2) ke ()77 Mo g 2.8)

Uz
Takum ymHOM Oaymmo, MO B 3aJEKHOCTI BiJl 3HaY€Hb MapaMmeTpiB y 1 @,
piBHsIHHS (2.8) HaOyBa€ BUTIIALY:
k—a-k?—b=0 (2.9)
ne a, b 19 — xoucrauTu.
B 3arajpHOMY BHITQJKy JaHE PIBHSHHS SBHO HE PO3B’SA3YETHCS, ajie TYT MOXKHA
CKOPHCTAaTUCS HAONMKCHUMH METOJaMH PO3B’S3Ky PpIBHSHB. 3ayBaXKHMMO, IO
OCKUIBKHM @5 # 0, 10 :

aq az Uz

a,
f=——=1
a,+a,

B naniit cutyariii MO’keMO BUKOPHUCTOBYBATH METOJI MMPOCTUX 1TEpaIliid:
ko=Db,kys=a-kf+b
[ocnigosHicTts {k;}=; Oyne 30iratucs no k™ — po3’a3ky (2.9). [Toxaxemo ne
nobynyBasmm rpadikn dymkmiit y; =k i ¥, = a-k® + b. 3posymino, mo a = 0,
b>=0, 0<9 <1 3naiinemo po3s’s30k (2.9) rpadiuno (puc.l). 3Hauenns k B

piBHsHHI (1.6) BUOMpann n0oAaTHIM, OCKUIBKU PIBHSHHA (2.9) Mae ceHC Juie npu
nonatHux k.
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I
o

Puc.1. «padiku Gpyrkuiit V; =k iy, =a-k® + by

3 (puc.l) BumHO, MmO po3B’s30K (2.9) icHye 1 BIH €IWHMIA, TMO3HAYMMO HOTO
uepes k*. Oynkuis ¥, neperunae sics OY B Touni (0, D), Bona HenepepsHa i 3pocrae
Ha BChOMY NMPOMDKKY Bif 0 10 +292, Tomy

BucHoBkwu.

Jlns mocTaBlIeHOl 3aja4yi ONTUMAJIBHUEN Po3B 130K 3a Hemem mae HacTynmHUi

BUTJISIT:

zn(@ﬁ a,- S, —a,- (S, — Z)

h(k,Z) =S,- 0 +y=—"21

a, +a,

3anpornoHOBaHa MOJENb HE BPAaXxOBYE MOXKIUBICTh OO0 €THAHHS KOMIIaHIN-
NepecTpaxoBUKIB Ta BUKIIIOUAE MOXJIUBICTh OAaHKPYTCTBA.

3a J0MOMOrol OTPUMAaHMX Ppe3yJibTaTiB MOXHA OLIHUTH KOPHUCHICTh
nepecTpaxyBaHHs a00 BHUKOPHCTATH iX HJIs 3HAXO/KEHHS ONTHUMAJIbHOTO BHIY
MepeCTpaxyBaHHs, ONTUMAIBHOTO PO3MOLTY 30MTKIB MikK KOMIaHISIMU. MOKIIHUBO
BUOpAaTH ONTUMAIbHUNA BUJA TNEPECTpaxyBaHHsS, IO YacTO BUKOPHUCTOBYIOTh B
CTpaxoBoMYy Oi3Heci, a00 3HAWTU BIACHUY BU/JI, ONITUMAJILHUM CaMe B JIaHIi CUTYaIlli.
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Cymcokuil 001acHuil incmumym nicigouniomuoi nedazoeiynoi oceimu, Cymu,
syn. Pumcorozo-Kopcarosa, 5, 40000

Anomauyia. Y cmammi euceimieHo OKpemi acnekmu po3sumky 2eeocpaghii K WKiibHO20
npeomemy. Bidobpasiceno cmanoenenns ceoepaghii 6 cucmemi HABUANLHUX NpeOMemis WKOU, 6
icmopuunomy paxypci. [Ipoananizosano cyuacui ocobaueocmi eeoepagiunoi oceimu 6 wKoai ma
HABYANbHO-MEMOOUYHe 3a0e3neduents npoyecy HAGUaHHA 2eo2payii YuHI8 V 3a2anibHOOCEIMHbOMY
HABYANIbHOMY 3aK1A0i. AKYeHmo8aHo y6eazy Ha aKkmyaibHOCMi po3poOKU HABUAIbHO-MEMOOUUHO20
3a6e3neueHHs NPoPIIbHO20 HABYANHA 2e02padii WKOAAPIE HA CYHACHOMY emani po3eUmKY oceimu 8
VYMOBAX THHOPMAYTUHO20 OUCKYPC).

Kniouogi cnosa: nasuanvruti npeomem, ceocpais, yuHi, yuumeini, iCMOPUYHUL ACNEKM,
3a2aIbHOOCBIMHIL HABYAILHULL 3AKIA0, 2e02padiuna ocsima, npoQinbHUll pigeHs.

Beryn.  AKTyanbHICTH BHKJIQEHOTO y  CTaTTl Marepialy 3yMOBIIEHA
TpaHcQOopMaIliiHUMH 3MiHaMH, LI0 BiAOYBalOTbCS B OCBITHIM ramy3i YKpaiHu.
OHOBIIEHHSI 3MICTYy OCBITM € BH3HAYaJbHUM CKJIQJHUKOM pedopMyBaHHS
HaIllOHAJIBHOI OCBITH 1 Nepeadayae MpUBEACHHS HOTo y BIAMOBIIHICTh 13 CYYaCHUMU
noTpedamMu yuHs ¥ CyCHUIbCTBA. 3aMpOBaKEHHS NMPO(UILHOTO HaBYaHHS y CTapIIii
IIKOJIl 3YMOBMJIO TMEpEryisiJ MiAXOMIB JO OpraHizaiii, 3MICTy, JIUJAKTHYHOTO
3a0e3MeUYeHHS, METOJAMYHOIO CYMPOBOAY BHUKIAIaHHSA HABYAIBHHX TIPEIMETIB Yy
IIKOJI1, III0 CTOCYEThCA M reorpadii.

OnHuM 13 BaXXJIMBUX KOMITOHEHTIB SIKICHOI OpraHizailii MmoOyJI0BH HOBOIO €
BUBYCHHS ICTOPUYHUX aCIMEKTIB MHHYJIOTO, 30KpEMa, IO CTOCYETHCS PO3BUTKY
reorpadii sIK MKUTBHOTO TPEAMETY W JOCTIHKEHHS OCOOIMBOCTEH reorpadidyHOl
OCBITH Yy KOHTEKCTI TCHXOJOTrO-IEeJaroriyHuX yMOB HaBuUaHHA Teorpadii yd4HIB
3araJbHOOCBITHROTO HABYAIHHOTO 3aKJIaIY.

AHaJi3 ocTaHHIX [JocjilkeHb i mnyOuaikanmiii. IlutanHsS cTaHOBJICHHS
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reorpaiuyHoi OCBITH Ha PI3HUX €Tamax po3risiiaiy y cBoixX mpaisix: M. bapancbkuii,
A. bapkoBa, O. bopzoma, O. [idbposa, O. IpaniBcekuii, B. KictsakiBcbkuii, C.
Pynuunpkuii, 5. PyaHes Ta iHi.

BuB4eHHIO UTaHHS PO3BUTKY reorpadii K MIKIIBHOTO MPEIMETY TPUCBATUIN
cBoi poootu: B. Kepnens, C. Kupumok, O. ITonosinkin, }O. Caymikin, I1. Tepexos,
I. IllopoOGypa Ta iHIII.

[luTaHHS BIOCKOHAJIICGHHS 3MICTY Ta METOJWKM BHKIAJAHHS IIKiIBHOT
reorpadiuHoi OocBITH y cBoix mpausx posrimsganu: H. biprokosa, O. Jlibposa, E.
Hypmanenko, @®. 3actaBuuii, f. Kymancekuii, C. KoOepuik, B. Kopnees, JI.
Kpyrnuk, I1. Macnsak, O. Hagroka, M. Otkanenko, B. Ilecrymko, B. Ilinaxyra, M.
[Manamapuyk, C. IlampueBcwkuii, I'. Ilycromit, JI. Tumenko, B. Cacuxos, A.
Cupotenko, O. Tomy3o0s, I'. YBapoBa, b. Uepnos, O. Illa6miii, E. [llumosuy, II.
[Iuimenko Ta 6araTo 1HIINX.

[linBanmuHaMu JUisi pO3BUTKY METOJIMKH HaBYaHHs reorpadii € ii dinocodcerki
3acagu. B 1mboMy KOHTEKCTI BaxmBOIO € naymka B. Kpemens, mo ocoOHUCTICTH €
HOCIEM TPEAMETHO-NPAKTUYHOI JISUIbHOCTI ¥ TMI3HaBaHHSA, TOOTO JHKEpesoM
aKTUBHUX COIIOKYIbTypHUX A1 [7]. Toxx ponb reorpadii B 3araJibHOOCBITHIX
HABYAJIBHUX 3aKJIaJaX Mae€ MOJSAraTH came B TOMY, IO JaHUH MpeaMeT, K HisIKHi
IHIIMH y TAKOMY BIKOBOMY I€P10/i1 PO3BUTKY OCOOHMCTOCTI YUHS, IK OCHOBHA ILKOJA,
MIIXOJUTh MiJl KpUTEpli aKTUBHUX COLIOKYJIbTYpHUX Aiil. TakuM 4MHOM, BUHUKA€E
HEOOXITHICTh JOCTIAUTH 3HAYEHHS LBOTO MPEIMETy 3 TOYKH 30py COII0JIOTi3aIii
0COOHUCTOCTI 1 0COOMCTICHUX MOTPEO MIKOJIApa JAHOTO BIKY [5].

3BakalouM Ha BHWILE3a3HAueHl MoyokeHHs, B [Hctutyti menmaroriku HAITH
VYkpainu Oymna ctBopena Konnermrii reorpa(bquoi' OCBITH B OCHOBHII miKoJi. B HiA
3a3HAYAETHCS, 10 CydacHa reorpadana OCBITa Ma€ OHOBJIIOBATHCH, CTIMPAIOYHCE HA
pe3ynbTati  (PyHIAMEHTATbHUX 1 MPUKIATHUX HAYKOBUX JOCHKEeHb. OTXe,
OHOBJICHHS IIK1JIBHOI TeorpadiyHoi OCBITH MOKJIMBE JIMILIE 32 YMOBH BpaxyBaHHS 1
3aCTOCYBaHHS pe3yJbTaTIB CUCTeMaTh3allli 1 OOIPYHTYBaHHSA (yHJAaMEHTAIbHHUX
JTOCHDKeHb y Tamy3l reorpadii. ['eorpadiuHa ocBiTa, sika Mae 3HAYHUU
IHTErpaTUBHUM MOTEHLIAN, BIJITpa€ BaXJIMBY, a MOXJIMBO 1 OCHOBHY pOJIb B
OHOBJICHHI CBITOIJISIY JIFOACTBA Ha TJI00AIbHOMY 1 OCOOMCTICHOMY PiBHSIX.

['eorpadiss — ogHa 3 yHIKaNbHUX HAyK, SKa aKyMYJIO€ 3HA4YHI 1HTErpaTHBHI
MOXJIMBOCTI. BuBueHHs1 reorpadii B 3arajlbHOOCBITHIM IIKOJII J1a€ MOXJIMBICTH,
¢dbopMyBaTH B y4HIB LIUTICHY HayKOBY KapTHHY CBITY Ta aJIeKBaTHUH iif oOpa3 CBITY.
be3 ¢dopmyBaHHsS anexkBaTHOTO 00pa3y CBITY JIIOJIMHA HE MOKE aJamnTyBaTHUCS [0
HABKOJIMIIIHBOTO CEpPEJOBHINA, CBITY, a 0€3 LbOro HEMOXJIMBE SK OloJoriyHe
BIDKMBAHHS, TaK 1 coOlllajibHa camopeaiizailis, caMoakTyami3ailis, (OpMyBaHHS
obpazy «A y cBiti» [ 1].

HeoOxinHicTh (opMyBaHHS IITTICHOT HAYKOBOT KAPTUHU CBITY OOYMOBJICHA TUM,
110 BC1 MPUPOIHI 1 COIliabHI SBUIIA MOKHA BUBYUTH 1 OCMUCIIUTH, PO3TIISIAI0UH iX
TUIBKHU B IUTICHOCTI 3 THMHU CHUCTEMaMH 1 TUMU SIBUIIIAMH, CEPEJ IKMX BOHU 1CHYIOTb
[4, c. 10-11]. ToMy IOCHUTHh BaXJIMBUMHU 1 aKTyaJIbHUMU € THATAHHS TOCIIIKCHHS
METOAUYHUX aCIMEKTIB (OpMyBaHHS reorpadiyHoi KapTUHU CBITYy, B TOMY YHCII
3aco0amMu MOHATIHHO-TEPMIHOJIOTIYHOIO anmapaty JaHOTo MpeaMeTa.

®opmy/l0BaHHA MeTH CcTaTrTi. MeToo CTaTTi € BUCBITJIEHHSA 1CTOPUYHOTO
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aCTeKTy pPO3BUTKY reorpadii K IIKUIBHOTO MpeAMETy M CydyacHHUX OCOOIMBOCTEN
reorpadiyHoi OCBITH MiJ KyTOM PO3TJISTy MCUXOJIOTO-TIEIaroriYyHuX yMOB HaBYaHHS
reorpadii y4YHIB 3arajJilbHOOCBITHBOI'O HABYAJIBHOIO 3aKiagy. BaxiuBowo Te3010
CTaTTI € YCBIJJOMJICHHS HEOOXITHOCTI €BOJIIOI[IOHYBAHHS METOJAUKH HaBUYaHHS
reorpadii B ernoxy iHGOpMaIIHHOTO CYCIILCTBA.

Buxiaan ocHoBHoro marepiany. IllkiipHa reorpadiuyHa ocBiTa SK OJHA 13
CKJIaJIOBUX JYXOBHOTO CTaHOBJICHHS OCOOMCTOCTI TOTpeOy€e CBhOTOJIHI HOBHUX
MiAXOAIB 1 HUISIXIB PO3BUTKY, YAOCKOHAJIEHHSA 3MICTy Ta TEXHOJOTIH MoOyIoBH
HABYAJIbHO-BUXOBHOTO IPOLIECY, METOJIOJIOTIYHOI TMepeopieHTalii reorpadiyHoi
OCBITH Ha OCOOHCTICTb.

[Tomanpmii  poO3BUTOK MIKUIBHOI reorpadivyHOi OCBITU HEMOXIUBHMA 0e€3
BCEOIYHOTO aHaji3zy TOro, mo Oyio 3po0jeHo paHime, TOOTO 0e3 BHUBYCHHS
0Cc00JIMBOCTEM 11 CTAHOBJIEHHS B KOHTEKCTI ICTOPUYHOTO aCIeKTYy.

be3zymoBHO, reorpadiyHi 3HaHHS JIIOAU OTPUMYBAJIM 3 PAHHBOI'O €TaIly CBOTO
icCHyBaHHs Ha 3emull (MO LEe CBIAYATh, 30KpEMa MPOTOTUIM reorpadiyHuX KapT Ha
KICTKaX MaMOHTA, YJaMKax TIpCbKUX MOpPIJl TOIIO), OJHAK, B OCBITHIX 3aKJaJax Ll
3HAHHS BOHM MOYaJId OTPUMYBATH HAbararo mizHilIe.

Tak, meBH1 reorpadiuHi 3HAHHS Yy4YHI LUEPKOBHUX, OPATCHKUX LIKUI MOYaIH
orpuMmyBanu y XVI-XVII cTonmiTri 3 BiloMOCTE NpO BHYTPIIIHIO TOPTIBIIO,
TOPOJHUIITBO, XJI100pOOCTBO Ta 1HIII KpaiHH.

Ak caMmocCTiiHUN HaBUYaJbHUN TpenMeT reorpadis 3'IBISE€THCS B HaBYAIbHHUX
3aknamgax Ykpaiau 3 XVII-XVIII cromitrs. Toal )k CTBOPIOIOTHCS MEPETyMOBH IS
(dhopMyBaHHS TaKOTO IUIICHOTO TENaroTiYHOTO SIBUINA, SK IIKUIbHA Teorpadidna
ocBiTa. Y 1e# ke yac 3'SBISIIOTHCS HABYAJIbHO-METOAWYHI BHAAHHA 3 reorpadii,
30KkpemMa: miapydHuku: «['eorpadus wiam Kpatkoe 3eMHOTO Okpyra omucanue» (1710
p.) Ta I'to6Hepa. JlocsrHeHHsa HaykoBoi reorpadii cripusiin Tomy, o 'y kinm XVIII
CTOJITTS reorpadist 3MILHIOETHCS SIK HAaBUAJIbLHUH MPEMET Y IIKOJII ¥ 11e MOB'A3aH0 3
po3pookamu: M. JlomoHocoBa (mMaTeMatnuHa  reorpadis, Kaprtorpadisi,
METEOpOJIOTis, KiIiMaTosorid, (gizudyHa Ta ekoHOMiuHa reorpadis), M. YepemnaHoBa
(imest mpo BenuKy KuibKicTh cBITIB), [1. liTns (metoguka 3ayuyBanHs), A. ['akmana
(MeToauka poboTH 3 KapTorpadgiyHUM MaTepiajioM), a OCOOJIMBE 3HAYCHHS ISl
PO3BUTKY TeorpadiuHoi ocBiTH B YKpaiHi, TOro yacy, Mmayiu npaiii b. I'akera.

BmogoBx OKpecieHoro icTOpuYHOro MEepiofdy, B MIKOJAX Ha TEpeHax YKpaiHu
IITUPOKO BUKOPHUCTOBYBAIUCS MPeaMeTHI MeToauku 3 Metoauku 5. Komencokoro, @.
IIpoxonoBuua, K. Yumacekoro [7].

Yrponorx XIX cromitrsa reorpadis, 3 HaOOpPY pPO3PiI3HEHHUX BIJOMOCTEH PO
OKpeMmi KpaiHH, ixHe reorpadiuHe MoJIOKEHHS Ta TPUPOAHI YMOBHU, MEPETBOPIOETHCA
Ha CHUCTEMY HAyKOBHUX 3HaHb, 30Kkpema, 1800-1864 pp. xapakTepu3yrOThCs
dhopMyBaHHSIM €JIEMEHTIB IIKUIBbHOI TeorpadiuHoi ocity, 1864-1905 pp. —
PO3BUTKOM IIK1IBHOT reorpadiuHoi OCBITH SIK LIUIICHOT cUcTeMU [7].

HaBuannHe 3a0esneueHHs BUKIAIAHHA TPEIMETY YPI3HOMAHITHIOETHCS Ha
nouyatky XIX cTomTTA 3a 1ONOMOTOIO MIPYYHHUKIB, siKi po3poomnu: K. Apcenses, C.
bapanorcekuii, H. Baxusuin, €. 310moBcbkuid, I1. KanutoBebkuit, O. O0010BChHKUH,
K. Cmupnos, ®@. Ctyaurcekuii, M. Timaes, 1. SAnunn Ta iHmm. OkpiM TOTO, HABYaHHS
reorpadii CynpoBOKYEThCS METOAMYHMMHU BKa3iBkamu M. boiikoBa, B. Kpayse
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TOLIO.

Ha nouatky XIX cTomiTTs CTpyKTypa BUBYEHHS reorpadii Oymna Takorw: y 1-omy
KJ1aci TIMHa31i Ha BUBYEHHS 1CTOpIi Ta reorpadii BiIBOAUIOCH 6 TOJAWH HA THXXJICHb
(13 HuX 3 TOOMHM — Ha (PI3MYHHMM OrJIsa TII00YyCY), y 2-0My Kjaci — 3 TOJAWHHU Ha
BHBUEHHS 3arajibHOi reorpadii (mpu mpoMy, reorpadisi BUKOHYBaja MPONEACBTUYHY
(YHKIIIIO IIOA0 MOAAJIBIIOTO OMAaHyBaHHs icTopii), y 3-omy kiaci — 3 roaunu, npu 11
YpOKax Ha THXJAEHb [7].

3 1864 p. reorpadio moyaau BHUBYATH Yy MEPIIMX YOTUPHOX Kjacax MpH 2-X
roJIMHAxX Ha THXJEHb, BIAMOBITHO B KO)KHOMY.

Y mneit uvac ynmepme [J[. KaiiropomoBum Ta O. IlaBmoBuM po3poOJISIOTHCS
MpOTpamMu I CePeAHBOI MKOIU. Y METOMUINl BUKIAJAaHHS MPEIMETYy 3HauHa yBara
IPUIIISETHCS TPOBEACHHIO €KCKYpCii; aKIEHT pOOMThCS HAa aKTHBI3AIlli METOJIIB
HAaBUAaHHA Ta BHUKOPHCTAaHHI HAOYHOCTI; BiIOyBaeThCs (HOPMYyBaHHS OCHOBHHUX
€JIEMEHTIB CUCTEMH IIKUIbHOI reorpadidHoi OCBITH: CTPYKTYPH, 3MICTYy, HaBYAIbHUX
IIJIeH 1 3aBJaHb, 3aC00IB Ta METOAIB HaB4YaHHsA. Ha HeoOXigHOCTI TICHOTO 3B’S3KY
HayKu 3 mpakTukoto HaronomyiTs: O. 'epa, O. Koaneschkuii, O. O0010BCHKUH,
M. Timaes.

I'eorpadiuna Hayka 30arauyerbcst pochipkeHHsmu: @D. bemincraysena, O.
BoeiikoBa, B. JlokyuaeBa, [. Kpyzenmrepna, M. JlazapeBa, M. Miknyxo-Makias, 1O.
Jlucusincwkoro, I1. CemenoBa-Tsu-1llancskoro, M. [Ip;keBanbCcbKOro.

VY ko nepioay kinig XIX — moyatky XX CTOMITTS 3'IBISIOTHCS MAPYIYHUKH:
O. bapkoga, O. I'epna, B. I'purop’eBa, I'. IBanoBa, O. Kpybepa, E. Jlecradra, C.
ITepconansuoro, M. IlymikoBcekoro, [[. Cemenora, C. Yedpanona, 1. SHunna Ta
iHMX [4].

OOGrpyHTyBaBIIM HEOOXIMHICT, HaJaHHSA YYHSIM 3HaHb IIPO TIPUPOAY Ta
HABKOJIMIIHIN CBIT, Yy XIX CTOMITTI 0 3MICTY KYpCiB JJIsl CEPEIHBOI IIIKOIU 110paan
METOJY BHKJIAJaHHsS, BHUCBITIMBIIM Yy cBoix mnpausx: C. bapancekuit, O.
O6onaoBcekuit, B. Cokonorcrkuii, M. Timaes, M. Yckos, B. lla6anos, I. llynbrix.

Ha mouatky XX ctomitts reorpadis, 3 HayKd, sika 3aiMajiach OMUCOM 3eMJi,
MEePETBOPUIIACH HA TY, 110 3HAYHOIO MIPOIO 1HTErpye B cOO1 MPHUPOJAHUYI, COIliabHI,
€KOHOMIYH1 3aKOHOMIPHOCTI, pO3MJISIAAI0YH iX Y YaCOBOMY M IPOCTOPOBOMY BUMIpax,
o, y CBOI depry, CHpsSMOBaHO Ha (OpMyBaHHS TMOJITUYHOI, E€KOHOMIYHOI,
€KOJIOT1YHOI KYJIbTYPH IIKOJISPIB.

BuByeHHssM mkubHOI reorpadiuHoi OCBITM Ha TMOYAaTKy XX CTOMITTS
saiimaiuch: [[. Anyuun, C. Apxanos, JI. Becin, E. Jlecradgt, C. Meu, B. Heuaes, E.
[Tetpi, A. Porosuncekuii, . Pynues, C. PycoBa, A. Cokonos, b. Cpe3HeBchkuii Ta
1HIII.

Pedopwmarriiine 3Ha4eHHsI TOro 4acy MaB JIOKYMEHT — «IIpoekT enuHOi mIKoIu
Ha BikpaiHi», y sKoMy 3HauyHy yBary HpUAUIEHO HAayKaMm Ipo MPUPOIY (300JI0Tis,
OoTaHika, MiHepanoris, ¢pizuka, ximis, reorpadis) [7].

VY 1902 p. y 5 knaci riMHa3ii BBOJUTHCS JOJATKOBUM MPHUPOO3HABUMN KypC —
BITYM3HO3HABCTBO.

3HaYHUN BHECOK Y PO3BUTOK METOAMKHU reorpadii mporo mnepioay 3poodunu: C.
ApxanoB, A. bapanoB, O. bapxos, Il. brmoncekuii, K. Bo6muii, B. I'epn, C.
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I'purop’es, O. Kpy6ep, JI. HikonoB, A. Heuaes, C. [1laBnoBuy, 1. [lonsnoBcekuii, b.
Paiikos, C. Pycora, M. Yckos, C. Uedpanos, K. SArogoBcbkuii Ta v [5].

3’ssumuck migpyunuku: [1. bemoxu, C. bobina, I1. bpoynosa, K. Bo6moro, B.
lNamkoBa, K. Jlyonsika, B. Epgemi, A. IBaniBcwkoro, I'. IBanoBa, M. IBanmoBa, A.
Kapnoa, B. Kicrsakiecekoro, JI. Konecamuenka, A. JlinOepra, E. Jlecradra, M.
JIrobapcekoro, 1. Mapuenka, C. Meua, M. I1lanuenka, O. [Tokposcekoro, B. PsaHoBa,
A. Csupunona, I. Crapoctuna, O. CyxoBa, I. TpossHoBchkoro, M. VYckosa, O.
XonMmuka [4].

Po3BuTOK mIKUIBHOI TeorpadidHOi OCBITH TEPIIOi TMOJOBUHU XX CTOJITTS
XapakTepu3yBaBcid 11 YJAOCKOHAJIEHHSAM, 110 3YMOBIIOBAJIOCHh  COLIAJBHO-
€KOHOMIYHUMU Ta TOJITUIYHUMHU (PAKTOpaMH PO3BUTKY CYCILIILCTBA. 30KpeMa, OKpPIiM
BUBYCHHS CKJIAOBUX (izuuHOi reorpadii y Kypci MPUPOIO3HABCTBA, Y IMKOJAX
BBOJIATHCS KpaiHO3HABY1 KypcH [7].

VY ueli yac reorpadis SK HaBYAJbHUNA MpPEIMET BBOJIUTHCA IO Mporpam
HAaBYAJIbHUX 3aKJaJiB MaiKe BCIX THIIIB, CIIOCTEPITA€ThCA aKTUBI3allisl METOIUYHOT
JTYMKH, OCOOJMBO IIOJO0 PO3BUTKY METO/IB BUBYEHHS MMOYATKOBOTO Kypcy (hi3nyHOi
reorpadii. OnHiero 3 HaUmomupeHimux GopM IMO3alIKIILHOI poOOTH Y4YHIB CTae
IPOBEJCHHS Kpae3HaBUMX €KCKYpCii, 3BEpTAE€ThCs yBara Ha HEOOX1AHOCTI
BCTAHOBJICHHSI PUYMHHO-HACIIAKOBUX 3B’SI3KIB MK PO3PI3HEHUMH TeorpadiyHIMU
SIBUIIIAMH, IPOTIATYETHCS KPA€3HABYHM MPUHIIAT Y HAaBYaHHI Teorpadii.

Crnig ocoOMMBO 3a3HAYUTH MPO YKPATHCHKUW CJiJ Y METOMWIll HaBYaHHS
reorpadii Toro yacy, BiH TOB’si3aHmii 3 pobotamm A. Pemana, I'. Bemmuxo, C.
Pynaunpekoro, II. TyTKOBCBKOro, 3aBISIKM SKAM CTBOPEHE BaroMe METOJIWYHE
HIATPYHTSI, pO3po0JIeH]1 BaXIIMB1 3aCO0M HaBUaHHS Ta KapTorpadidHi MaTepiaiu.

VY pangHChKMI Tiepioa iCTOpii, CTAHOBJEHHIO IIKUIBHOI Teorpadii crpusiia
ITocranoBa IIK BKII(6) i PHK CPCP 1934 p. «Ilpo Bukmamanus reorpadii y
MOYATKOBIM cepeaHid WIKOJ», 3TIAHO 3 JUPEKTUBAMM SIKOT CKJIAJAa€ThCsl HOBA
CTPYKTypa IIKUIbHOI reorpadiuyHoi OCBITH, Je reorpadis BXOAUTH 10 HaBYAIBHUX
IJIaHIB IIKOJU SIK 0OOB’SI3KOBA JIUCHMILIIHA; 30UIBIIYETHCS KUIBKICTh TOJAMH Ha i
BUBUCHHS;, 3 ABJISIOTHCS BapiaTHMBHI HAaBYaJbHI MPOrPAMH; AKIIEHTYEThCS yBara Ha
3aCBO€HHI Y4YHSIMHU TeorpadiyHoi HOMEHKJIATypu Ta BUKOPUCTAHHI TeorpadiuHux
Kaprt [2].

VY 1eit yac BUIMyCKarOThCs ApykoM miapyunuku: M. bapancekoro, O. bapkoga, 1.
BitBepa, O. Jlo6bpoma, I'. IpanoBa, B. Epneni, M. JlsmikoBa, I. Mamaepa, O.
ITonorinkina, M. Ckarkina, K. Ctpoena, I1. CuactHeBa, I1. Tepexona, C. Yedpanona,
y SIKMX 3HayHa yBara NpUJIUISETHCA MUTAHHSIM OXOPOHM MPUPOJH, E€KOJIOTTYHUM
npoOiemMam JII0ACTBA.

VY cepennni XX CTOMITTS pi3HI aCEKTH TE€OPIi MIKIJILHOT reorpadiuyHoi OCBITH Y
cBOix mparsgx posrasganu: M. bapancekuit, O. [iopoa, ®. 3acrtaBhHmii, .
Kynancekuii, C. KobGepuuk, B. Kopuees, II. Macnsk, JI. MenbHuuyk, M.
Otkanenko, B. Ilectrymko, M. Ilicryn, M. Ilamamapuyk, JI. Ilamamapuyk, C.
[TanpueBcekuii, I'. [TyctosiT, JI. Tumenko, B. Cacuxos, A. Cuporenko, I'. YBapona,
b. Yepnog, O. Ila6mii, I1. [Humenxo 1. Hlynera ta 1Hmm.

Hpyra nonoBuHa XX CTOJITTA XapaKTEPU3YETHCS BBEICHHSIM MPONEIUBTUYHOTO
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MPUPOI03HABUOTO KYpCy Y MOYATKOBY LIKOJIY Ta BUBUYEHHSM reorpadii 3 5-ro mo 10-
I KJ1ac 3a IOMOMOIOI0 MPOMENEBTUYHOIO MPUPOIO3HABUOTO KYypCy Ta HABYAIBHOIO
npeaMerty reorpadisi, Ha BUBYEHHS SIKOTO BIIBOAUTHLCS MO 2 TOJAMHHU HA THUXKJICHb HA
KOJKHI# mapajiesni KjaciB.

V el yac BUXOIATH APYKOM LIKiIbHI migpyunuku aBropis: U. Tinerpkoro, .
3acraBHoro, B. MakcakoBcbkoro, II. Macnsaka, A. Cuporenka, II. Ilumenka, b.
Slnenka Toro.

Kinenrp XX — mouatox XXI cTONITTS XapaKTepU3YeThCS HHU3ZKOI OCBITHIX
pedopm, sIKi CTOCYIOThCS CTPYKTYpH 11-TH, 12-TH p1YHOI MIKOJIH, 110, Y CBOIO YEPTY,
BIUIMBA€E HAa CTPYKTYpPOBAaHICTh IIKUIBHOTO Kypcy reorpadii B  cucTeMi
BHYTPIIIKIIBHOTO TUIAHYBaHHs. |HBapiaHTHA CKJIaJ0Ba HABYAJIBHUX IUIAHIB LIBOTO
nepiojly mnependavyae BHUBUEHHSI PI3HMX KypciB reorpadii (3aranbHa reorpadis,
reorpadis MaTepUKiB 1 OKeaH1B, (i3uuHa reorpadis YKpainu, eKOHOMIUHaA reorpadis
VYkpainu, couianbHO-€KOHOMIYHA Teorpadiss cBiTY) 3 6-ro 1O BHUITYCKHHUM KJjac
IKOJTH.

OcaitHi pepopMu CIpUSIOTH BBEACHHIO Kpa€3HABYMX KYPCIB Y HaBUaJIbHI TIJIaHU
5-ro Kjacy, Crmo4yaTKy SIK 1HBapiaHTa CKJaJ0Ba, Mi3HIIIE, KOJU iX 3HOBY 3aMiHSIOTH
IHTErpOBaHiI KypCHU MPUPOJIO3HABUOTO CHPSIMYBAHHS, X BHBUEHHS IMepen0avyaeTbes
3MIMCHIOBATU 32 PaxXyHOK BapiaTMBHOI CKJIAJIOBOI HaBUAJLHUX IJIAHIB, K 1 KypcCiB 3a
BuOOpoM (dakyiabTaTuBIB, crenkypciB). Lle cmodaTky H03BOJISIIO BUBYATH KypCH
Kpa€3HABCTBA 3a PaxyHOK TOJWH BapiaTUBHOI CKJIAJ0BOi, IOCIYTOBYIOUHCH
pPO3pOOICHUMH PI3HUMHU aBTOPAMU HA PETIOHATBHUX PIBHAX HABYAIBHO-METOJUYHUX
KOMIUIEKCIB, 3aTBEp/UKEHUX MIHICTEpCTBOM OCBITH 1 HAayKH YKpaiHu Ui
BUKOPUCTAaHHS Y HaBYAJIbHO-BUXOBHOMY IPOIIEC], 3 HAJAAHHIM BIAMOBIIHOrO rpudy,
poTe, el npouec TpuBaB O0Ju3bK0 10-TH POKIB, MPOTITOM SAKUX AUPEKTOPH LIKLUI, Y
MepeBaXKH1 OUIBLIOCTI, PO3NOAUINIM TOJAWHHM BAapIaTUBHOI CKJIAJO0BOI HAa KOPHUCTb
TOYHUM Ta (PLIOIOTIUHUM JAUCHIUTIIIIHAM.

Y meli mepion NHTaHHAM YJOCKOHAJEHHS 3MICTYy Ta METOAMKH HaBYaHHS
reorpadii NpuaIIS€THCS 3HAUYHA yBara, 110, y CBOIO 4epry, 3HAUIIIO BIIOOpaKEHHS Y
npaisx: H. biprokoBoi, O. Hdi6posu, E. Jypmanenko, f. XKymancbkoro, C.
KoGepnika, B. Kopneesa, JI. Kpyrnuk, M. Otkanenxo, B. Ilecrymka, B. Ilnaxyru,
M. ITanmamapuyka, C. ITanpueBcekoro, I'. ITyctoBita, B. CacuxoBa, E. [llunoBuy Ta
THIIUX.

Y npaktuky poOoTu BumTens reorpadii BXOIATh PI3HI BUJAU TEXHOJIOTII
rpadixu: B. Illaranosa, O. CkyparoBuua, O. @enis, C. Kobepnika, I1. bapaboxu, 1.
Ynosuuenko [6]; merom mpoektiB (J[. Jlproi); iHHOBamiiiHi Ta I1HTEPaKTHUBHI
TEeXHOJIOTIi, sIKi JeTanbHO BHCBITIEHI, BianoBigHo (O. Ilexora Tta O. Ilomeryn),
po3poOka TexHousorii mpobiemHoro HaBuanHs reorpadii (O. Tomy3oB), po3podOka
TEeXHOJIOT1i KoMreTeHTHICHOro HapuaHHsi reorpadii (O. Tomyzos, O. Haaroka, JI.
Bimmnikina, B. Haaroka).

HapuanpHo-MeTOMUHE 3a0€3MeUeHHs] y MPaKTUIll poOOTH BUMTENs reorpadii
HaOyBa€ BaroMoro 3HAYEHHS, MPO IO W HAroJomykTh y cBoix mpaisx: HO.
INociogapok, JI. 3enenceka, C. Kupumiok, O. Hanroka, T. Hazapenko, I'. Tliuyrina,
€. [Tnicenpkuit, B. Conosiioa, O. Craguuk, O. Tomy30s, I. lopodypa, I'. Lllyka ta
1HTITI.
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Ha npomomory BumTenio reorpadii BHXOAWTh BEJIHKA KIIbKICTh MIKIIBHHX
NIIPYYHHUKIB, aJbTEPHATUBHUX TMPOrpaM, IMOCIOHUKIB, XpecToMaTid, arJacis,
KOHTYpHUX KapT, MPaKTHUKyMiB Toulo. Tak, 3HauHy yBary MNUTaHHSM MIKUIBHOIO
MIJIPYYHUKOTBOpPEHHsT 3 reorpadii npunauisaioTte: [. baGuyenko, B. bamroBuii, B.
boiiko, 1. bpymenko, JI. bymara, JI. Bimmnikina, . Tinenpkwii, T. I'as6epr, O.
I'onuapenko, I. [Hituyk, I'. Jloranms, M. JlombHuiekuii, B. [opomienko, O.
3actaBeupka, @. 3actaBuuii, B. Inpuenko, C. Kamipynina, C. KobGepnik, P.
Kosanenko, T. Kopmeniok, JI. Kpyrnuk, O. JIro6imuesa, [1. Macnsk, I. Muxomis, C.
Mixeni, H. Myniu, T. Hazapenko, O. Hanroka, JI. [Tanamapuyk, B. Ilectymko, JI.
[Toxace, C. Pymnunpkwmii, JI. Tumenko, O. Tomy3os, B. Cankina, T. Cak, B.
Camotinenko, M. CenbkiB, B. Ciuuncekuii, A. Cuporenko, O. CkyparoBuu, B.
Cosenko, O. Cragauk, I'. YBapora, O. Illa6miii, P. Ilamamos, I1. IIumenko, A.
[llykanoBa, b. Yepnon, P. Yoban, B. IOpkiBcekuii, O. Apomenko, b. fAnenko ta
1HIIII.

[lutaHHS  KOHCTPYIOBaHHS Ta  BUKOPHUCTAaHHS  HaBUYaJbHO-METOJUYHUX
KOMILIEKCIB (KOMIUIEKTIB) Ta 1iX KOMIIOHEHTIB JETAJIbHO Yy CBOiX Hparsx
po3rianaoTk: B. becnanbko, B. BszoBkun, FO. I'agaposa, 1. 3Bepes, /1. 3yes, A.
Makapos, B. [Taciunuk, 3. Tpodpumona, C. IllanoBanenko Ta iHIIi.

3HauHe HaBUYAJIHHO-METOJUYHE 3a0€3MEUYCHHsI JO3BOJISIE BUMTENIO SIKHAMKpaIe
BUKJIaIaTy reorpadiro B IIKOII, OJHAK, Y CBOIM MpakTUIl Ha nmovyaTky XXI cTomTrs
BIH CTHKA€THCS 3 1HIIOK MPOOJIEMOI0 — 3MEHIIIEHHS KITBKOCTI TOJMH Ha BUBYCHHS
OKpeMHX KypciB reorpadii.

Ha pomomory Bumrenro B peamsamii npoduUIbHOTO HaB4YaHHA reorpadii
pO3po0IIsAIOThCS: HaByanbHi mporpamu — B. besyrnuit, T. I'ins6epr, JI. [lanamapuyk
ta iHmi; miapyynaukd — B. besyrmuii, T. I'ins6epr, A. [Hosraup, JI. [lamamapuyxk
TOIIIO.

B ymoBax rno6anizanii CBITOBOrO TOCHOJApCTBA BAXJIMBUM AJIsi reorpadpiaHol
OCBITH CTapIIOKJIACHUKIB CTa€ TOKa3 CBOEPINHOCTI oOpraHizaiii HaI[lOHAJbHUX
rOCIONApPCTB PI3HUX KpaiH CBITY; BHUSBJICHHS I1X CHOUIBHMX Ta BIAMIHHHX pPHC,
oco0nMBOCTe TpaHchopMmallii CydyacHOTO KOHKYPEHTHOTO PUHKOBOTO CEPEAOBHINA;
aHaji3 MoJieJel TocnoAapCchbKOro PO3BUTKY KpaiH CBITY — OJIM3BKOIO Ta JAJIEKOTO J0
Vkpainu 3apyOiXOKs; BHUSBIEHHS CY4YacHMX TEHJIEHIIA PO3BUTKY CBITOBOTO
rocrojapcTBa B YMOBax TjoOaii3amii Ta EKOHOMIYHOi IHTerpamii, IO CTae
OpraHi3alliifHO MOXJIMBHM 3aBISKH 3allPOBAKCHHIO MPO(UILHOMY HaBYaHHIO
reorpagii B 10-11 kmacax 3H3, a B ymoBax HoBoi ykpaiHncekoi mkonu it B 10 — 12
KJ1acax.

Ha waci — HOoBa ocBiTHS pedopma [2], sika mepemadadae IHTErparito 3MICTy
HaBYAJIbHUX MPEJAMETIB (BOHA 3A1MCHIOETHCS MiJ] TAaCIOM «BIJ MPEIMETOLICHTPU3MY —
70 TUTUHOILICHTPHU3MY»), Npodiiizalliio, 1Mo, y CBOK Uepry, nependayae 3MiHU B
CTPYKTYpl, 3MICTi, METOAMII MIKUTbHOI TeorpadidyHOi OCBITH, MEIaroTITYHUMHU
YMOBaMH YIPOBAKEHHS SKOTO B LIKUIbHY MPAKTUKY €: PO3POOJEHHA TEXHOJIOTIH
3a]TydeHHs BUYMTEIIB J0 TPOIECy peOpMyBaHHS OCBITHBOTO CEPEIOBHUINA B yMOBAX
npodIbHOT MIKOIM B3arajil Ta 3 po3poOKH HaBUaIbHO-METOAMYHOrO 3a0e3MedeHHs 3
IpeaMeTy 30KpeMa; 30UIbLICHHS! KUIBKOCTI JOCHIKEHb, Y TOMY YHCI1 HAyKOBHUX,
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MPUCBSIYCHUX BHUBYECHHIO JOCBINY OpraHizamii ¥ pPO3BUTKY CHUCTEMH IiJBHILECHHS
kBamiikariii BuuTesniB reorpadii st podoTu B podUIbHIN MIKOJI1; HABYaHHS BUYUTEIIIB
reorpadii ;yis podoTH B MPoPUIbHIHN IIKOJI B CUCTEMI MICISAUIIOMHOT OCBITH 3ac00aMu
dbopmyBaHHS TPEAMETHO-METOJUYHUX, ICUXOJIOTO-MIE€ArOT1YHUX 3HaHb Y KOHTEKCTI
KOMIIETEHTHICHOTO 30p1€HTOBAaHOI'O HABYaHHS.

Ha upomy Tii AOCHUTHh BaXKJIMBUM € PO3YMIHHS YYHSIMH, SIK CHOKMBa4aMH
OCBITHIX MOCTYT TeorpadiyHoi KapTUHU CBITY, SIK CUCTEMU HaWO1IbIN y3araabHEHUX
ySIBJIEHb IIPO HABKOJIMIIHIM CBIT HAJICKUThH A0 yncia (GyHIaMEHTAIbHUX MOHSTH, K
BUP@XalOTh cheuu@iKy JIOAUHU Ta 11 OyTTsA, B3a€EMOBIJHOCHHU 31 CBITOM,
HaWBaXJIMBIIII yMOBH ii icHyBaHHs. HaykoBa kapTuHa CBITY € OJHI€IO 13 0a30BUX
3acali, Ha SKUX (OPMYIOTHCS I[IHHICHI OpPIEHTUPH OCOOMCTOCTI Ta peami3yeThCs il
IHTEJIEKTyaJIbH1, JyXOBHI Ta €CTETHYHI 3aIllUTH.

Bxomxennss YkpaiHu 70 €BpOMEMCHKOTO OCBITHBOTO MPOCTOPY aKTyali3ye
npo0semMy BIPOBAHKEHHS MPOQIILHOTO HABUYAHHS CTApIIOKIACHUKIB SIK OJHOTO 3
etaniB pedopMyBaHHS OCBITHBOI Trady3l HaIol JepXaBuW Yy BIJAMNOBIIHOCTI 3
MDKHApOJHUMH CTaHJapTaMu OcBiTH. Lle, y CBOIO depry, 3yMOBIIIOE€ HEOOXIIHICTh
MONIIYKY HOBHUX MiJAXOMAIB JO OpraHizaimii OCBITHM Yy CTapllid IIKOMi, 3 METOI0
CTBOPEHHSI HAMOUTbII COPUSTIMBUX YMOB JIJIsl CTAHOBJIEHHS 1 PO3BUTKY OCOOMCTOCTI
V4HIB, (POPMyBaHHS Y HUX aJI€KBATHOI CAMOOLIHKH, OUIbII MOBHOTO YSIBJIEHHS MPO
MaiOyTHIO cepy npodeciiiHOi MIsNIBHOCTI Ta BUIBHOIO M CBiAOMOro ii BUOOpY,
mpote, W 3acrepirae Bia Jid, SKI MOXYTh HIBUIIOBaTH TeorpadidyHy OCBITY,
NEPETBOPUBILU Ha MPONEIEBTUYHY, JTOMOMIXKHY.

Inei mpodinbHOro HaBYaHHS HE € HOBUMH, Ha TEpPUTOpPIi HAIIOI JEpKaBU
BIJIOYBa€THCS yepropa crpoda mpodimizallii NIKUTBHOT OCBITH 1 Ha Yaci — HACTYIHHM
eTarn 3MiH, III0 CTOCY€EThCSI HOBOI YKPaTHCHKOT IIKOJH [2].

KoxeH 13 eramiB OCBITHBOI pedopMH — pe3yJbTaT COI1adbHO-IIOMITHYHHUX,
E€KOHOMIYHMX Ta OCBITHIX 3MIH y KpaiHi, SIKI 3yMOBIIOIOTH 3MIHY HIJIXOJiB 0
BHU3HAUEHHS 3MICTY HaBYaHHS, CTBOPEHHS BIANOBIAHMX HAaBUYaJIbHHUX MpOrpaM 1
HiPYYHUKIB, TIIXOMIB J0 BHUKIAAy B HHUX 3MICTY HaBYAJIBHOIO MaTepiaiy Ta
PO3pOOKH BIAMOBITHOTO METOAMYHOTO 3abe3nedeHHs [3]. 3HAYHI MOXKIMBOCTI IS
[HOTO 3aKJIaJICH] B MIKITFHOMY HaBYaJbHOMY npeameTi «I'eorpadis», skuii 3aBIaHHS
— HE BTPATUTH, & ONTUMI3YBATH, MIEPEBIBIIN HA IHIIUN A0ENb B OCBITHINA TpaeKTOPil
PO3BUTKY YYHSI.

BucHoBKM Ta mNepCHeKTHBM MOAAJBIIMX AOCJHiI:KeHb. Pesynbratu
MPOBEACHOTO JOCHIHDKEHHS JTO3BOJISIIOTh 3pOOWTH  BHCHOBOK, IO, INKUThHA
reorpadiuHa oOCBITa TMpOMITa TPUBANUM NUIAX CBOro craHoBJIeHHs. [Iporec
HaBYaHHs reorpadii B MIKOJI CHOTOAHI € BHUBAXCHUM 1 YpPI3HOMaHITHEHH
CKJIQJIOBUMHU HAI[IOHAJILHOTO KYPUKYJIyMY: KOHIEMNI[isiMU, JlepKaBHUMU OCBITHIMU
CTaHJAapTaMM, HaBYAJIbHUMH IporpamMaMu Ta 3aco0aMu HaBYaHHS: MiJPYyYHUKAMHU,
HAaBYAJIbHUMU aTjlacaMd 1 KOHTYPHMMH KapTaMH, €JIEKTPOHHHUMH HaBYAJIbHUMHU
NOCIOHMKaMHU, XPECTOMATIsIMU, CIIOBHUKaMH, JOBIJHUKAMH, MPaKTUKYMaMH,
301pHHKAaMH TECTOBUX BIIPaB TOIIO.

HasBHe HaBuYanbHO-METOAMYHE 3a0€3MEUYEHHSI JO3BOJISIE BUYHUTENIO BUSBUTH
TBOPYHUH MIJIX1, CAMOCTIMHO c(pOpMyBaTH TEKY JJIs1 pOOOTH, KOMIUIEKTH, KOMIUIEKCH,
Malouu HeoOxigHe wmetoauuHe 3abesmeueHHs. Ha waci po3poOka HOBHX 1
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NPOAYKTUBHUX 3ac00iB /Uit mpodiIbHOTO piBHS cTapiioi mkonu. Lle, y cBoto uepry,
noTpedye 3amydeHHs (ixiBIIB 10 mpolecy pedopMyBaHHS OCBITHHOIO CEPEIOBUIIA B
yMOBaxX TpOQUIbHOI IIKOAM B3araji Ta 3 PO3POOKH HAaBYAILHO-METOJUYHOTO
3a0e3MeueHHs 3 IPEAMETY 30KpeMa.

3 ormsAay Ha 3a3HA4YCHE BHWINE, TMEPCIEKTHBAMU MOAANBIIMX PO3BIAOK 3a
O3HAQUYCHUM HANpPSIMOM € JIOCHIIKCHHSI TEOPETUKO-METOJMYHUX OCHOB HaBYAHHS
reorpadii yuHiB mpoQ1JIbHOT CTAPIIOT IIKOJIH.
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Abstract. The article highlights some aspects of the development of geography as a school
subject. The formation of geography in the system of educational subjects of the school, in the
historical perspective, is shown. The modern features of geographic education at school and the
teaching and methodological provision of the process of studying the geography of students in a
general educational institution are analyzed. The emphasis is placed on the urgency of the
development of teaching and methodological support for profile education of students' geography at
the present stage of education development.

It is proved that updating of school geographic education is possible only with the
consideration and application of the results of systematization and substantiation of fundamental
research in the field of geography.

In the conditions of globalization of the world economy, the importance of geographical
education for senior pupils is to show the peculiarity of the organization of national farms in
different countries; identification of their common and distinctive features, features of the
transformation of the modern competitive market environment; analysis of models of economic
development of the countries of the world - close and far to Ukraine abroad; Identification of
modern trends in the development of the world economy in the conditions of globalization and
economic integration, which becomes organizationally feasible due to the introduction of
specialized geography training in the 10th-11th grades of the National Geographic, but in the
conditions of the New Ukrainian school and in grades 10-12.
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At the stage of profiling, the understanding of the students as consumers of the educational
services of the geographic picture of the world, as the system of the most generalized
representations about the surrounding world, comes to the fore as one of the fundamental concepts
that express the specifics of a person and his being, the relationship with the world, the most
important conditions for its existence.

Key words: educational subject, geography, pupils, teachers, historical aspect, general
educational institution, geographical education, profile level.
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Anomauia. B pobomi 0ocniddiceni ichyroui memoou nepedayi 0aHux 3 8i00ANeHUX 00 €kmis
NIONPUEMCME HAPMO2a308020 KOMNIEKCY Ma 6U3HAYeHo ix Hedonriku. Bcmanoeneno, wo o0aa
Heuacmoi nepedaui cmamucmu4noi iHgopmayii npo poobomy 8idoaneHux 06’e€kmie nionpuemcmes
Hagmo2az068020 KOMNIEKCY OOYIIbHO BNPOBAONCY8AMU CUCTNEMU KOHMPONIO MEXHOLOSIYHUX
NOKA3HUKIB Ha 6a3i 6e30pomoesoi cneyianizosanoi yugposoi mepexnci SIGFOX.

Kniouogi cnosa: cneyianizosana yugposa mepesica, npomuciosa mepedica, fieldbus, Wireless,
SIGFOX.

Berym.

EdexTuBHICTh ynpaBiiHHA OyAb-IKUM MIIIPUEMCTBOM 3aJICKUTh BiJl TOBHOTHU
Ta aKTyaJbHOCTI 1H(OpMAIl Ha OCHOBI SKOI MPUIMAIOTHCS YHPABIIHCHKI PIIICHHS.
[Ipore, AocuUTh YacTo OyXe Ba)XXKO 1 JOPOTO MOCTIHHO OTPUMYBATH IOBHI Ta
aKTyallbHI JaHl 3 ycCiX O0O0’€KTIB MIJNPUEMCTBA, SIK€ PO3MOJAUIEHE HAa BETUKIN
TepuTopii. 30kpema, 00’ €KTU MIANPUEMCTB HAPTOTa30BOI0 KOMIUIEKCY JyXkKe 4acTo
po3TamioBaHi |y BiajgajgeHUX a0 BaXKOAOCTymHUX paidonax. Ilpore, s
eexkTUBHOTrO (YHKI[IOHYBAaHHS JaHUX TIJANPUEMCTB iM HEOOXITHO BOJOMITH
MOTOYHOI 1H(GOPMAIIIEI0 MPO CUTYAIliI0 Ta TEXHOJIOTTYH1 TOKAa3HUKHU, B TOMY YHCII 1
Ha BiJajgeHux o0’ekTax. € psj MOKa3HUKIB, SIKI JJOCTAaTHbO KOHTPOJIIOBATH HE B
peXUMI peajbHOTO Yacy, a 4Yepe3 3HauHi 4YacoBl IHTEpBaIM (HAMpUKIad, 00’€M
100yToi HAQTH BIJIAIEGHUM CTaHKOM-Ka4aJIKoOIo - pa3 B 100Y).

OCHOBHHU TEKCT.

Skuio B paiioHi po3MilIeHHS! 00’€KTiB HA()TOTa30BOTO KOMILIEKCY € MOKPHUTTS
orepaTopiB MOOUIBHOTO 3B’SI3Ky, TO 3aBIaHHS MepeAaBaHHSI JaHUX 3 HHUX
BUPIIIYETHCS MPOCTO 1 BIAHOCHO JEIIEeBO. SKII0 yMOBH poOOTH HOpMaJbHI 1 00’ €KT
pO3MIIICHUI Ha PIBHUHHIN TepuTOpii, a00 B TipChKiil MiCIIEBOCTI A€ TpChKl CXHUIIU HE
MEePEKPUBAIOTH JOCTYI 110 3B’SI3Ky MOOUIBHUX OMEpaTopiB, TO MOXKHA BUKOPHUCTATH
3aco0u 3B’A3Ky uepe3 3BUYaiiHI MOOUIbHI TenedoHH. Ko yMoBH poOOTH 3aco0y
nepeaBaHHsl JaHUX Ha 00’€KTaxX TMIANPUEMCTB Ha(OrazoBoro KOMILIEKCY €
HECHPUATIANBI (IIJIBUILIEHA BOJIOTICTb, 3HAYHI TEMIEpPATypHI Nepenaau NpOoTAroM
no6u, penbed He AO3BOJISIE OTPUMATH JOCTYII JI0 CUTHAJIIB MOOUIBHOTO OmepaTopa),
TO JOLIJIBHO BUKOPUCTOBYBATH CIEL1aIi30BaHI MOMAYJI MEpelaBaHHS JaHUX Yepe3
Mepexi MOOUTbHUX orepaTopiB. Hanpuknana, npuctpiil CTIIBHUKOBOIO 3B's13ky M20
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Terminal xommanii Siemens, sKuil sBISE COOOK TOTOBHM 1O BHKOPUCTAHHS
30BHINTHIA KOMIIAKTHUH KiHLIeBUH nipucTpiii cranaapty GSM 900 MI'tt nis nepenayi
MOBH, JdaHUX, (pakciB 1 mnoBigomsueHb SMS. Jlng poGoTu Momyns HEOOX1THO
MIJKTIOYUTA JI0 30BHINIHIX PO3'€MIB 30BHINIHIO aHTEHY, JDKEPENIO >KUBJICHHS
MOCTIMHOTO CTPYyMy YU OyAb-SKUN MPUCTPIA 3 MOCHiAoBHUM iHTepdeiicom RS-232.
JlonaTkoBO 10 pPoO3’e€My MOXKHA MIJAKIIOUYATH 30BHIIIHIO TPYOKY ISl BEJACHHS
teneonnux po3mos. [Ipuctpiit M20 Terminal kommanii Siemens MoXxe TpaitoBaTH
P BOJIOTOCTI TOBITPS BiZ 5% 10 98% Tta mpu Temneparypax Big —20 °C mo +55 °C.

VY pasi BIACYTHOCTI TOKPUTTS MOOUIBHMX OIEpaTOpiB Yy BiJAJCHUX paiioHaX
po3rantyBaHHsl 00’€KTiB HaATOTa30BOTO KOMIUICKCY 3aBJIaHHS TEpPEJaBaHHS JTaHUX
3HAYHO YCKJIAJHIOEThCS. B TakoMy BUNAAKy JaHi 30MpParOThCS MpAIliBHUKAMH 1
aBTOMOOUTHHUM TPAHCIOPTOM JIOCTAaBJISIOTHCS B IEHTPU OOpoOku iH(opMartii
MIIIPUEMCTBA. [HIIMM BapiaHTOM BHPINIEHHS J1aHOi TpoOJeMH B JaHUW dYac €
BUKOPHCTAHHS CHCTEM CYIyTHHKOBOTO 3B’s3Ky. IIpoTe, Taki cucteMu € IyxKe
CKJIQJHUMU, JOPOTHUMH B PO3rOpTaHHI Ta 00ciyroByBaHHi. KpiM Toro, ix 31aTHICTb
70 Tiepenayl JaHUX 3aJIeKUTh BiJ] MOTOJHIX YMOB (XMapHICTh Ta JOII HNOTIPIIYIOTh
a00 HaBiTh YHEMOXUIMBIIOIOTH Iepefady JaHuX). TakoX CYMyTHHKOBI CHCTEMH
MepeaBaHHs JaHUX HE MOKHAa BHKOPHUCTOBYBATH Ha 00’€KTaxX SKi MPaIfiOIOTh
ABTOHOMHO 0€3 MPUCYTHOCTI JIFOAWHU (HANPUKJIIAJ, CTAaHKU-Kayajdkd HadTH), ajxe
IpU Tpo31 CUCTEMHU CYNYTHUKOBOTIO 3B’A3KYy HEOOXIJHO BIJAKIIOYUTH 3 METOIO
3a0e3nedeHHsT Oe3neku iX poOOTH (AaHTEHH CUCTEM MPUTATYIOTH OJMCKaBKH, SKi
MOXYTh 3HHIIUTA HE TUIBKM CUCTEMY IMepeAaBaHHs JaHUX Yepe3 CYIMyTHUK, a U
MPUBECTU JIO PYWHYBaHHS CaMOTo JOPOTOBApPTICHOTO 00 ’€KTy HadTOrazoBOro
KOMILICKCY).

ToMy Ha CbOTOJIHIIIHIN JIEHb aKTYaJIbHOIO MPOOJIEMOIO 3aJIMIIIAETHCS CTBOPEHHS
HAJIMHUX HEAOPOTUX OE3IPOTOBUX CHUCTEM IMEpeJaBaHHs JaHUX IJIs BiAJIalieHUX
00’€KTIB MANMPUEMCTB HA(TOra30BOTO KOMIUICKCY (OCOOIMBO 1€ CTOCYETHCS
00’€KTIB SIKI MPAIIOTh aBTOHOMHO 0€3 TOCTIHHOI MPHUCYTHOCTI OOCIYrOBYIOYOTO
MIePCOHAITY: HANIPUKJIA, CTAHKU-Ka4aJIKi HAPTH).

B pammit wac B pi3HMX cdepax TiSUIBHOCTI JIOJWHU 3HAWIIIM HIHPOKE
3aCTOCYBAaHHS PI3HOMAaHITHI CIemianxi3oBaHi mu@poBi Mepexi (B TOMy dHCTi 1
6e3apoToni) [1-8].

B pesynbrati mpoBeeHOTO aHaNi3y ICHYIOUHX OE3ApOTOBUX CIHEIliali30BaHUX
U(POBUX MEPEK BCTAHOBIIECHO, 10 CY4YaCHI CHUCTEMH KOHTPOJIIO TEXHOJOTIYHUX
MOKa3HUKIB Ha BIJJaJICHUX 00’€KTax MiANPUEMCTB HaA(TOra3oBOro KOMILIEKCY
MOHa CTBOpIOBaTH Ha 0a3l 0e3poTOBOI cHelliani3oBaHoi IU(PPOBOI Mepexi
SIGFOX [9-14].

BaxnuBoro ocoOnuBicTIO 0e31poTOBOi cremianizoBaHoi IU(GPOBOI Mepexi
SIGFOX € Te, MmO BOHa BHKOPHUCTOBYE SIK CEpPENOBHUIIE MEPEIABAHHS JTAHHUX
HEJIeH30BaHui criekTp paaiodactoT (868 MI't B €Bponi Ta 915 MI'n B CIIIA) 1
3abesreuye nepeaady AaHuX Ha BifcTaHb 70 100 kM Ha BIIKpHUTIH MICLIEBOCTI Ta JI0
50 KM y cuIbChbKiM MictieBOCTI. 11]e 0/iHi€I0 MO3UTHBHOIO XapaKTEPUCTUKOIO € T€, IO
B1J1 OJIHI€T OaTapelku nepenaBad Moxe mnpairoBaTd 10 20 pokiB 1 BapTICTh caMOTo
nepeaaBaya € HU3bKOIO.

[IpoTe, HEOOXIIHO BIAMITUTU HHU3bKY MIBUIKICTH MepeaaBaHHs gaHux g0 100
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01T/c 1 0OMEXXEeHHS Ha KUTBKICTD 1 BEJIMYHMHY TTepeJaHuX MOBIIOMIIEHB B IeHb: 10 140
MOBIJIOMJIEHD B JIEHb PO3MIpOM /10 12 GaiT.

Cuctemy Ha 06a3zi mepexi SIGFOX He MOXIMBO BHUKOPUCTOBYBATH IS
YIOpaBIiHHS BiJJaJICHUMU 00 €KTaMM IMIJNPUEMCTB HA(TOra30BOro KOMILIEKCY B
peXUMI peasIbHOTO Yacy. Ajie B IIbOMY 1 HE Ma€ OTpedH, aKe e MOXKYTh POOUTH
JIOKaJbHI CHCTEMH KOHTPOJIIO 1 yOpaBiiHHSA Ha 0a3l creniagi3oBaHMX LU(PPOBUX
Mepexx PROFIBUS-PA a6o Foundation Fieldbus HI, ski BianmoBigamTh
MiKHaponHoMy  ctanmapty IEC  61158-2, mo permameHtye poboty y
BuOyxoHeOe3nmeunnx 3o0Hax. [Iporte, mepexxa SIGFOX ineanmpHO miAXOAWTH IS
nepenayl OCHOBHUX CTAaTUCTHYHUX JaHUX 3a 700y (4u 3a 1HmMK mnepiox) 3
BilJaJIeHUX 00’ €KTIB (HAMpUKIad, CKUIbKA M00yTO HAadTH CTAaHKOM-KAadajJKOK 3a
100y).

BucHoBku.

Bynu npocmipkeHi iCHyrodl METOAM TepeAadl JaHuX 3 BIIJAJICHUX 00 €KTIB
MiAIPUEMCTB HA()TOTA30BOTO KOMITJIEKCY Ta BH3HAYCHO iX HEAONIKH. BcTaHOBIEHO,
o0 JJii He4YacTol mepenayl CTaTUCTUYHOI 1Hdopmanii mpo poOOTy BiaaneHuX
00’€KTIB MIAMPUEMCTB HAPTOra30BOro KOMIUIEKCY (Hampukiaa, npo o0’eM A00yTOi
HaQTU BIJJAJIEHUM CTAHKOM-KAa4yaJIKOl0) JOULIBHO BIPOBAIKYBaTU CHCTEMH
KOHTPOJIIO TEXHOJIOTIYHHUX TOKa3HUKIB Ha 0a31 O0e3qpOoTOBOI Cleliali30BaHO1
uudposoi mepexi SIGFOX.

BaxxnuBoro ocobnuBicTiO 0€3ApOTOBOI  cremiani3oBaHol MUGPOBOI Mepexi
SIGFOX € Te, mo0O BOHa BHKOPHUCTOBYE SIK CEpPEIOBHUIIE MEPEIABAHHS JTAHHUX
HEJIIIEH30BaHui CIeKTp pasgiodactoT (868 MI'm B €Bponi ta 915 MI'p B CIIIA) 1
3a0e3nedye mepenady AaHUX Ha Bijgctanb A0 100 kM Ha BIAKPUTIH MICIIEBOCTI Ta 10
50 kM y cinbebKid mictieBocTi. Ille omHI€0 TO3UTHUBHOIO XapPaKTEPUCTUKOIO € TE, IO
BiJl O/1HI€l OaTapelku mepenaBad Moke MpaioBatu 10 20 pokiB 1 BapTICTh CaMOTo
nepeaaBaya € HU3bKOIO.
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Abstract. Existing methods of data transmission from remote objects of enterprises of the oil
and gas complex were investigated and their deficiencies were determined. It has been established
that for the infrequent transmission of statistical information on the operation of remote objects of
enterprises of the oil and gas complex, it is expedient to introduce monitoring systems of
technological indicators based on the wireless specialized digital network SIGFOX. An important
feature of the wireless specialized digital network SIGFOX is that it uses the unlicensed spectrum of
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medium and provides data transmission for up to 100 km in open areas and up to 50 km in the
countryside. Another positive characteristic is that from one battery the transmitter can operate up
to 20 years and the cost of the transmitter itself is low.
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PRODUCTIVE LEARNING ENVIRONMENT AS AN EFFECTIVE MEANS

OF STUDENTS’ EFFICIENCY ENHANCEMENT
MMPOAYKTUBHE HABYAHHS IK EOEKTUBHUM 3ACIB IIJIBUIIIEHHSA
E®OEKTUBHOCTI AISIJIBHOCTI CTYAEHTIB
Delyk I. S. / deauk I.C.
c.p.S., as.prof. / K. neo. H., Cm. UK., Y4Umenb-memooucm,
XmenvHuyvka cepeons 3azanvrooceimus wkoaa I-1l1 cmynenie N2,
Xmenvruyvruii, npocn. Mupy, 76/5, 29015
Khmelnytsky secondary school of I-11I degrees Ne2 1,
Khmelnytsky, prosp. Myru 76/5, 29015

Abstract. As an education paradigm, productive learning has emerged quite recently.
However, it has already managed to achieve the outstanding results and has been increasing its
popularity all over the world. It has been defined that the main aim of productive learning is to
qualitatively modify the students’ styles of learning as to orient them toward creating a completely
new learning product. Thus, productive learning fosters the students’ creativity. However, it is the
teacher’s task to create such a learning environment that one can consider productive. It has been
Justified that in order to create a productive learning environment, the teacher should take into
account various factors. Thus, the students should be provided with the opportunity to nurture their
own personal and educational interests, choose their own educational routes and, therefore,
acquire the necessary professional knowledge, abilities and skills. So, it has been concluded that
productive learning is a multifaceted dimension that is nevertheless aimed at one thing, i.e.,
generating the specialists of the new times.

Keywords: productive learning, learning product, productive learning environment, project
method.

Introduction

Today’s modern society is characterized by rapid changes in all spheres of
human life and requires people able to quickly adapt to changing situations,
independently acquire the necessary knowledge, skillfully apply it in practice to solve
various problems, think critically, competently process information, engage in self-
regulated learning. In this regard, it is important to nurture the independence of an
individual as a personal quality that provides the best opportunity for their
development as a free subject of social and professional activities. Nowadays,
students are to graduate having achieved expected learning outcomes, which is why it
1s necessary to ensure the integration of theoretical training in practical experience.
Productive learning has become the first attempt to reach a new level of creatively
organized education based on students’ interests and aspirations. According to I.
Pidlasyi, “productive are those knowledge and skills, relying on which graduates may
find strong support for the future. They are always necessary, effective, durable and
topical” (Pidlasyi, 2010, p. 5) [14, p. 5].

To begin with, the term “productive learning” was first suggested by German
scholars and educators 1. Bohm and J. Schneider (1994; 1996) [1; 2]. In modern
pedagogical literature the term has been used for a long time and, particularly, in
combination with “productive thinking”, “productive intelligence”. But today,
productive learning is defined as the education process implemented through
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individual routes that are structured as a series of steps with clearly outlined results
being those actions that productively orient individuals in different life situations. S.
Lillejord & O. Dysthe (2008) [6] argue that productive learning ties into a cluster of
concepts on activity and transformation and illuminates the relation between learning
processes and learning products.

According to research by P. Hager (2001) [4], productive learning dimensions
are: 1) productive learning reconsiders all existing patterns and rules; 2) productive
learning includes creation of a new learning mode, that simultaneously modifies the
learning environment where it takes place, so the process and the product of learning
connect; 3) productive learning involves social, cultural and political construction of
an individual identity; 4) productive learning is focused on holistic personality
development.

With reference to the project launched by The Research Council of Norway” on
productive learning, namely, “TRANSFORM: The Transformation of Productive
Learning Practice” (2008) [6] “it (productive learning) highlights an alternative to
unproductive and reproductive learning and has in this respect an explanatory power
for educational practice, for instance on how technology is integrated and utilized.
For example, productive learning is related to the ability to use knowledge and skills
in new contexts, the connection between a learning community and its learning
resources, engagement in rich interaction, or the creation of new knowledge. A focus
on productive learning therefore may be used to question traditional or taken for
granted educational practices (p. 2).

Thus, one cannot create a new product without considering what has been
created, and, consequently, productive learning is a personality-oriented process, the
result of which is the emergence of a subjectively new material or an intellectual
product. The internal result of the process consists in qualitative changes in the nature
of the students’ mental activity, whereas the external result is the creation of a
material or an informational product of the activity. Productive learning represents
creativity in the process of individuals’ self-determination, when a socially useful
product is being created that has practical value for education and self-education.
This corresponds to the definition of productive learning as a productive organization
of the personal and social activity that reveals the search-based, creative,
transformative nature of learning, as a result of which the individual gains the
accumulated social experience as a subjectively new product.

In accordance with J. Dewey’s theory, productive learning represents the
constructivist approach to learning, based on J. Piaget’s theory of cognitive
development, L. Vyhotskyi’s theory of sociocultural development, J. Bruner’s theory
of discovery learning, which determines the transition from the philosophy of
behaviourism to the philosophy of constructivism. The learning based on the
construction of knowledge supported by analysis and reflection and on the
assimilation of incoming information by setting and implementing learning goals by
the students with the support of their teachers, is opposed to the explanatory-
informative (declarative) method of teaching and is the answer to increasing volumes
of incoming educational information as well as requirements for the students’
knowledge. The students’ past experiences, namely, existing cognitive structures of
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thinking are of great significance as for the construction of a new cognitive activity,
and, therefore, the basis of productive learning is competency-based learning. When
the students construct their own knowledge, other processes take place, namely,
reflection, intellectual tension, insight, nonlinear thinking, visual modeling,
anticipation, problem solving, reasoning etc.

In compliance with the modern concept of productive learning, the process of
constructing knowledge is carried out under the following conditions: 1) increasing
the role of each participant in development of a learning initiative to obtain a certain
learning product and properly evaluate it; 2) establishing a close connection between
“a learning community” and “real life in the learning community” to ensure openness
and flexibility of the productive learning system; 3) changing the role of the teacher
toward counseling and cooperation; 4) creating an appropriate learning environment
in accordance with new technologies. At the same time, the goals of productive
learning reflecting the main conditions for effectiveness of the education process are:
1) the practice ensuring productive learning, 2) productivity of all learning activities,
3) comprehension (reflection) of learning activities with a view to evaluate their
achievements (Bohm, Schneider, 1996).

The third goal is of particular importance, since it gives internal significance to
the education process and stimulates the students’ motivation toward further
advancement in learning. For instance, the use of productive methods in teaching
mathematics in a higher education institution results in the students’ constructing
mathematical exercises, which represent a subjectively new intellectual intangible
product that has practical value for education in general and self-regulated learning,
in particular. And, above all, the student’s goal is not to simply construct a
mathematical exercise, but to present the exact solution to it. In the process of
learning, the students become the subjects of the process and under the teacher’s
supervision they independently acquire knowledge. The creativity manifested in this
process as the main feature of the education process is not just an “activity” but also a
mechanism for the development of personality, since internal changes in the
personality’s psychology, namely, uncontrolled spontaneity, variability of the state of
consciousness, become essential.

Based on the mentioned above, we have deduced, in our opinion, the most
precise goals of productive learning and they are: 1) creating the complex of optimal
conditions for students’ complex development; 2) ensuring sustainable intellectual
activities; 3) developing the integrated system of knowledge and skills in the
education process; 4) nurturing intersubjective partnership between the teacher and
the student; 5) encouraging the student to acquire those skills needed for personal
development, interpersonal communication, interaction and self-determination;
6) obtaining a particular learning product as a result of the students’ self-regulated
subject-based activity accorded with standard requirements for learning; 7) creating
the activity-based approach to learning and, therefore, developing the students’ skills
to assert themselves through regular productive activities; 8) providing students with
the opportunity to ensure self-realization of their subject-based interests; 9) ensuring
the students’ practical success in self-regulated learning.

The main conditions for effective learning in the system of productive learning
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are: 1) motivation toward learning; 2) a favourable and comfortable learning
environment; 3) the use of methods that correspond to different styles and ways of
learning; 4) the use of subjective experience; 5) creating challenging situations for
success; 6) having control over the process of learning; 7) the opportunities to test
new knowledge in practice; 8) sufficient time for acquiring new knowledge and
skills; 9) the ability to comprehend efficiency of the acquired knowledge and skills.
As a result, productive learning allows to solve a number of important pedagogical
issues, namely, 1) to enhance motivation toward learning; 2) to speed up the learning
process; 3)to increase the students’ activity during the learning process; 4) to
establish feedback; 5) to ensure the students’ understanding of learning goals; 6) to
create favourable conditions for problem-based learning; 7) to carry out educational
and research activities; 8) to apply to the differentiated approach to individual
training.

So, we have justified the ontology of productive learning as an education
paradigm, defined its most precise goals and scope, yet it is of vital importance to
outline signposts to create a productive learning environment. Therefore, the
purpose of the article is to analyze the principles and stages of productive learning to
provide relevant recommendations on how to build a productive learning
environment.

While researching, we have used the methods of deduction, induction,
systematization and generalization.

Principles of productive learning

According to I. Bohm and J. Schneider, the definition of productive learning
within each of educational projects is a variation of the general definition adopted in
the International Network of Productive Schools (Institut fiir produktives Lernen in
Europa, 2017). From this it follows that every productive educational project has the
fundamental principles of alternative learning in the practice of any educational form.
Thus, productive learning is based on three defining principles that invest personal-
biographical, cultural and social context in the education process so that the learning
personality may develop the spectrum of general education on the basis of activity
and experience: 1) personality-oriented; 2) problem- and practice-oriented; 3)
cultural.

The personality-oriented principle of productive learning takes into account the
connection between the education process including the disciplines of the
corresponding educational direction and the individuality of the learners and their
development. The personality-oriented significance of learning activities may go
beyond the boundaries of this activity. For instance, a specific, obvious activity can
only be a means to become closer to the most important activity. Young people are
increasingly inclined to creative activities and to the creative use of functional
actions. They understand that in such a way they can create the opportunity for self-
discovery, for the disclosure of their abilities and, accordingly, for the development
of personality. The problem - and practice-oriented principle of productive learning
considers training in the context of processes and structures of the relevant field of
activity. Productive learning arises from the experience of productive activity in real
social situations and leads to it (experience). The acquired experience becomes the
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basis for one’s own positioning in public reality due to (professional) activity. The
cultural principle of productive learning within the pedagogical aspect treats teaching
in terms of professional guidance, socially significant and cultural orientation. The
professional orientation of productive learning emphasizes that professional
knowledge is an instrument; the students should be aware of what professional
knowledge and skills they need to understand and make their practice productive.
Knowledge is given not as a traditional occupation systematically, but as a means for
a goal related to productive activities. Due to this, the instrumental nature of the
subject, science and professionalism in relation to activity in practice becomes visible
to the students.

So, we can see that the advantage of productive learning lies in shifting the
emphasis from the learning process to the product of learning and self-regulated
learning based on the students’ own experience of productive activity. In this regard,
the forming of universal skills (abilities, competencies) in the learning process within
the framework of productive educational projects is evident.

According to N. Krylova (2008) [12], implementing productive projects, the
students receive a variety of experiences, namely, manifestations of initiative, self-
determination and self-realization and master practical universal skills: a) modern
production and economic relations; b) their own education (to consciously and
purposefully define the current and prospective tasks of education for themselves, to
consciously build and implement a chosen training program; c) self-determination,
self-organization and self-discipline (to responsibly relate to planning and
organization of their practical and educational activities, to rationally allocate time
and organize different types of activities); d) communication (to communicate and
establish contacts with people of different professions, different ages, different
interests); e) development of cultural interests and organization of leisure (to plan and
organize joint leisure activities in the group).

So, we can conclude that the model of productive learning is one of the most
promising models in the organization of the education process at the stage of its
profiling: it combines the individual interests of the students, their active professional
search, motivation and the desire to demonstrate their abilities and desire to take
responsibility for the content of their education. So, conditions are created for the
development of democratic citizenship of youth, for the forming of a triune
professional, managerial and social experience. Modern educational technologies on
the basis of productive learning methods take into account the existing requirements
for the organization of training and education of the students and, of course, assume
the students’ subject position in the cognitive process, provide the opportunity for
freedom of choice, individual aspirations and personal development.

The stages of productive learning

V. Pavliuk (2016) states that productive learning consists of such stages as
orientation, realization and systematization (p. 8). However, while teaching many
disciplines, the advantages of productive learning are not used, unfortunately, to their
full capacity. In addition, the application of productive teaching methods requires
high-level competences from teachers.

So, first of all, learners master reproductive activities, i.e. they learn how to
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participate in various types of learning situations. At this stage, rules and algorithms
are realized in different combinations — from exact copying and retelling to applying
them in typical situations. When it comes to learning foreign languages, for one
thing, this reproductive stage becomes a prerequisite for learning any new material.
So, whether students are to learn a new vocabulary, a new grammatical structure or a
cliché, teachers may not avoid the reproductive stage. Reproductive activities are
characterized by a precise description of rules and familiar conditions. After the
students have mastered these techniques and learned how to use them, they start
searching for other areas where they can apply their obtained skills. Thus, the
productive activity originates on the basis of the reproductive activity. Therefore, at
the productive stage the students always create something new compared with the
knowledge they have acquired earlier, i.e., they generate new information or new
directions of the learning activity.

So, one can conclude about the interconnection between reproductive and
productive activities as they are different paths of the same mastering process. At the
same time, they can be divided into smaller parts. Thus, V. Bespalko (1995) [10]
suggested to consider mastering as a process consisting of four levels. The first level
called “knowledge — acquaintances” involves the ability to teach the learners to
identify those subjects, phenomena and data they already know. The second level
called “knowledge — copies” assumes the ability to retell and reproduce the
information that has been obtained and analyzed before. The third level called
“knowledge — skills” includes the ability to put the obtained knowledge into practice.
The fourth level called “knowledge — transformations™ (creativity) means the ability
to use the obtained knowledge to solve new tasks and issues.

It is worth noting that in the psychology of creativity there are three main
approaches to the problem of creative skills as the main integrative factor of readiness
for creativity. The first one is an individual giftedness when motivation and personal
traits play the main role. According to the second approach, creative skills (creativity)
should be considered as a freestanding factor that is not related to intelligence. The
third approach suggests that a high level of intellectual development is a result of a
high level of creativity and vice versa.

The forming of creativity is possible only in a specially organized environment
and the teacher’s task is to create such an environment. Equally, mathematics
teaching in a higher education institution is based on the methodology of the
students’ independent constructing mathematical exercises. The main difference
between this training and the traditional one is the position of the student: in the case
of traditional learning, the teacher is the subject of learning, and the student is the
object; in the case of productive learning, the student is the subject who is able to
manage on their own. The student is included in the active thinking process, their
main task is not only to comprehend formulas and rules of transformation, but also to
independently determine the conditions for applying the formulas, that is, to construct
exercises that will allow to apply a certain formula to perform these actions.
Independently constructing a task, performing it and comprehending the result, the
students educate themselves.

Pedagogical psychology determines those conditions that contribute to the
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forming of creativity in learning. J. Bruner (1960) [3] distinguishes four groups of
conditions that promote learning through discovery: an attitude, a state of the need,
comprehending the specifics and a variety of training. Accordingly, the basic
pedagogical condition for forming creativity in learning is the presence of a creative
environment, namely, stimulating the situation of success, tolerance to uncertainty of
the obtained result, willingness to discuss the multiplicity of solutions to the problem,
popularization of creative behaviour.

The forming of students’ creativity undergoes the following stages: the
motivation- and value-based stage (models of solutions, a wide field of associations
as the basis of creativity); the preparatory stage (convergent thinking training:
origination of hypotheses, analysis of support tools, verification of the solution’s
adequacy); the content- and research-based stage (divergent thinking development:
visual modeling, actualization of solutions’ multiplicity, intuition and prediction of
results, insight, hypothesis testing, accounting of probable and improbable
circumstances); the axiological stage (assessment of the hypotheses’ validity,
conclusions in accordance with the results of testing, analysis of generalizations and
reflexive control, verification of results). The reflexive component being obligatory
in productive learning outlines reflective features of personality: self-analysis, self-
knowledge, self-esteem, self-regulation, self-development, which represent systemic
components of pedagogical reflection. The formed reflective features of personality
also represent a subjectively new intellectual product, which is the result of
productive learning and has practical value.

Productive learning allows students to participate in evaluation of their own
activities, i.e., self-evaluation. Self-evaluation occurs when evaluating each type of
activity, which implies a permanent exit into a reflective position in relation to their
activities. Evaluating other students’ activities also implies a reflexive interpretation
of the result obtained, that is, access to the position of the observer and a view of the
situation “from the outside” in order to rethink their own and others’ activities. Based
on the information received about the quality of their knowledge (the teacher’s
knowledge evaluation and their ability to evaluate the results of other students), the
students take a reflective position, comprehending their educational activity and their
attitude towards it, resulting in the self-development of the students’ intellectual
sphere as a goal of modern higher education.

Personal learning environment of students as the main factor enhancing
their learning productivity

To solve one of the challenges of modern education, i.e., to improve its quality,
one should implement new innovative approaches and promote the use of information
and communication technologies (ICT). The volume of unstructured information that
students are not able to handle is constantly growing. The task of the instructor is to
structure the information. In connection with this, there appears a problem of creating
a personal learning environment of students based on ICT and aimed at fostering their
creative skills, combining their personal, social and professional development.

The model of learning that reflects the subject-based professional and social
context of future profession is being integrated into professional theoretical and
practical training of the students, indeed, with the help of information technologies.
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The transition from learning to professional activity is carried out due to the activity-
based approach.

The main peculiarity of this methodology is a repeated increase in “information
support”, availability of an appropriate learning environment and an interactive
nature of the learning process. The learning environment where modern information
and communication technologies are necessary and natural means of the students’
cognitive activities, a reliable assistant in solving learning and professional tasks,
storing and organizing information, preparing report documentation etc. is a personal
learning environment of students. This environment is a tool for creating a
personalized learning network where students can interact not only with their peers,
but also their partners in joint activities. This significantly extends the range of their
communications as well as provide them with professional information.

Based on the research findings of such scholars as A. Khutorskoi (2003) [11],
M. Bashmakov et al. (2000) [9], methodology of professional and practical training
of future specialists should be based on productive learning. Creating a learning
product, corresponding to a prototype of their professional activity, the students
develop relevant competencies — of a citizen, a producer, a consumer, a user of
information, etc. The information competency includes competences in the field of
information and communication technologies and ensures the students’ ability to
navigate the information space, possess and operate information in accordance with
the needs of modern labour market. Thus, the personal learning environment of
students that includes access to new information technologies allows combining
personal, social and professional development of students.

Building a productive learning environment

Thus, a productive learning environment is of great importance to the students’
emotional, social and, mainly, academic success in a higher education institution.
Therefore, while creating a one, educators should consider many different
components. First of all, a positive learning environment means a comfortable and
safe atmosphere encouraging risk-taking and orienting toward a positive interaction,
namely, an open conversation, respect, trust etc.

It must be noted that educators should develop a positive learning environment
for their students from the very start. Having analyzed numerous sources, we outlined
the most important data, in our opinion, that may be used by educators all over the
world to enhance the productivity of learning and, as a result, promote their students’
academic progress as well social and emotional wellbeing.

According to modern educational theories, a learning environment provides
modeling of professional activity implementing training and developmental functions
in forming the student’s personality based on involving in sociocultural experiences,
traditions and values of society. In a broad sense, a multifaceted concept of a learning
environment is a combination of factors that determine the content and technologies
of learning and personality development (normative and legal documents regulating
relations in the sphere of education, target setting, requirements for education, models
of pedagogical activity and the potential of the teaching staff; material and technical
support, methodological and information bases within education institutions),
sociocultural and economic conditions influencing education, scientific support, types
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of interpersonal relationships, interaction between the individual and the
environment.

Both forming and development of an internal learning environment within a
higher education institution is one of the main strategic tasks for the institution’s
adapting to rapidly changing external conditions. A new competency-based model for
professional training of specialists in accordance with the leading education standards
is different from the traditional lecture-seminar model that is formulated as their
willingness to successfully perform professional activities on the basis of acquired
knowledge, skills and personal qualities. Thus, a learning environment should
provide conditions for effective productive learning and research, realize the need for
social activity as well as creativity.

As a dynamic integrity, a learning environment in a higher education institution
should include information, social, technological components; value-oriented,
programmatic-strategic, knowledge-based, technological components; pedagogical,
organizational-administrative, intellectual, material-technical, information-
methodical, cultural-leisure components; scientific, material-technical, ecological,
educational-methodical, communicative components (UNESCO Report, 2010) [8].

The information component is identified as the most important segment of a
learning environment, since information activity is not only applied, but also has
independent significance developing certain personal qualities that require specific
knowledge and skills while working with information (search, storage, processing,
systematization, analysis, evaluation).

Many educators believe that the correctly organized learning and information
environment of a higher education institution allows the students to adapt it according
to their needs and this is its fundamental difference from a real information
environment in which such adaptation is not always possible. The information
environment within a higher education institution needs to be improved, otherwise it
will not be able to fulfill its mission, namely, to promote the students’ self-
development. The infrastructure of the information environment should include a
library; a learning microenvironment (academic disciplines, elective courses,
electronic textbooks, manuals, distance learning system); Internet classes; technical
support of the education process.

One of the modern means of organizing learning aimed at developing the
students’ creative qualities is independent work as the most important component of
the education process in a higher education institution. The basis of the student’s
independent work is the information environment. Thus, due to independent work
that involves performing various tasks with the use of modern technologies the
students master basic methods of learning and cognitive activities as well as become
acquainted with creative approaches to solving educational, scientific and
professional tasks. In addition, the rational organization of independent work, its
systematic, expedient planning contribute to mastering the necessary abilities and
skills, studying, assimilating and systematizing the acquired knowledge, ensuring a
high level of academic progress during learning and developing skills to improve
professionalism.

In our opinion, special attention should be paid to the use of the project method
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as the most significant component of individual (pair, group) independent work
related to implementation of a set of targeted measures to create a new product
(services) within the established time and quality. The project method is used to form
the students’ universal ability to solve emerging problems in their professional
activity (daily life). The main goal of using the project method in higher education is
to develop project thinking among students. M. Zhuravleva et al. (2014) [15] note
that project-based learning is aimed at the following tasks: educational (namely,
training a specialist as a member of society); pedagogical (namely, professional
training of highly qualified specialists); research- and production-based (namely,
forming the students’ constant professional readiness, motivation for personal and
professional self-development).

Thus, the learning environment is considered productive as long as it ensures the
students’ readiness for constant updating of knowledge, personal and professional
self-development, generation of new knowledge, skillful application of knowledge in
practice for solving professional problems; orientation in an ever-increasing flow of
information, the use of modern technologies for its analysis, transformation and
application in professional activities; mobility in the labour market; the ability to
critical and creative thinking; sociability, contactability, the ability to work in various
social groups (teams); achieving the set goals; quick adaptation to changing life and
professional situations, taking into account the analysis of the existing problems.

Conclusion

So, productive learning is gradually replacing a traditional model of teaching,
namely, the teachers and students’ roles are being modified since the latter are
considered to be the subjects of the education process now. The students are granted
with the opportunity to create their own learning products, in other words, creativity
has become central to students’ academic progress. Creativity as a phenomenon is
rather complex and requires further revealing its specificity. The teachers, in their
turn, have become facilitators of the education process. By no means it diminishes the
importance of their role in education in general, since it updates their abilities
adjusting them to modern needs of the labour market and thus enabling them to
reconsider their own professional responsibilities. Due to the latest information and
communication technologies both teachers and students may improve the education
process as they are encouraged to choose their own education routes. As it has been
mentioned above, productive learning can be realized only within a favourable
learning environment. It is a responsible task and requires the teachers to be highly
qualified and most precise while creating it. They should consider numerous factors
that may influence the outcomes of the education process and balance them.

Within this paper we have aimed to outline the most fundamental information
about productive learning to provide relevant suggestions as how to create the most
favourable environment for productive learning. However, the subject has an
extremely broad scope, involves various aspects and contexts and still needs its
potential to be revealed.

Anomayia. [Ipooykmuene HauaHHA AK Napaouema oceimu Mae Ha memi AKICHO 3MIHUmu
Cmuni HA8YAHHsA YYHIB, W00 OpICHMY8AMU iX HA CMEOPEeHHS AOCONIOMHO HOB020 HABYAILHO2O
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NPOOYKMY, CAPUAE PO3GUMKY MBOPYOi MAUCMEPHOCMI cmyOeHmis. 3a80aHHs yyumens — Cmeopumu
maxe HagyalbHe cepedosulye, SKe MONCHA 68AXCAMU NPOOYKMUSHUM. Bunpasoano, wo ona
CMBOpeHHsi NPOOYKMUBHO20 HABUANLHO20 Cepeoosuwa yuumenb HOBUHEH 6PAXo8ye8amu pisHi
Gdaxmopu. YV nybaixkayii o6rpynmoearo, wo cmyoenmam ciio Haoaeamu MONCIUBICIb BUXO8Y8AMU
811ACHI 0cOOUCMI Ul OCBIMHI IHMepecU, 8UOUPAMU BIACHI HABUAILHI MapWpymu i, omaice, npuodbamu
HeobXiOHi npogheciuini 3HAHHSA, 6MIHHA U HABUYKU, WO 003805€ 3pOOUMU NPOCHO308AHUL BUCHOBOK
npo me, w0 NPOOYKMUGHE HAGUAHHA € 0ALAMOSPAHHUM BUMIDOM, AKUL CNPAMOBAHUU HACAMNEPEO
Ha ¢hopmysanns eenepayii haxisyie HOBO20 4acCy.

Camooyinka 8UHUKAE NPU OYIHYI KOMCHO20 8UOY OIIbHOCMI, W0 nepeodaiae nocmiiHul
8UXIO Y BIOOUBHY NO3UYIIO CMOCOBHO iX OisibHocmi. OQYiHKa OiSAIbHOCMI THUWUX CIYOeHMi8 MAaKo#C
nepeobauac pegrexcuene MIYMaueHHs OMPUMAHO20 pe3yabmamy, moomo 0ocmyn 00 no3uyii
cnocmepieaua ma no2usidy Ha CUMyayiro «3308Hi», 3 MeMOK NepeoCMUCIEHHS 8I1ACHOI Ma THUUX
Oill (Wo 00360151€ HA OCHOBI OMPUMAHOI IHGHOpMAYIi NPo AKICMb CB0IX 3HAHbL YCEIOOMUMU CBOIO
OCBIMHIO OISIbHICMb MA CB0E CMABIEHHS 00 Hel, pO36UMOK IHMeNeKmyanioHoi cgepu ax yiuni
CYUACHOT 6UUOT 0CBIMU.

IIpooykmusHne HaBYaHHA NOCMYNOBO 3aMiWye mMpaouyiuHy Mooelb HABYAHHSA, d came,
suumeni ma poni CmyoOeHmi8 3MIHIIOMbCS, OCKLIbKU OCMAHHI pO32180aomucs K cyo'exmu
npoyecy Hagsyauus 3apas. CmyoeHmu Ompumyioms MONCIUBICINL CMBOPIOBAMU C80I HABUANbHI
NPOOYKMU, THWUMU CNIO8AMU, KPEAMUBHICIb CMANad YeHmpAlbHOW O0Jid aKAOeMIYHO20 Npocpecy
cmyoenmis. Teopuicmov AK Asuwe 0ocums CKIAOHE I 8UMA2AE NOOANbULO20 DPO3KPUMMSA CBOET
cneyugixu. Buumeni SUKOHYIOmMb QYHKYIIO NOCEPeOHUKI8 ) Npoyeci HABYAHHA, OOHOYACHO 3
BUKOHAHHAM 20JI08HOI POIi 8 OCBIMI 8 YINOMY, OCKIIbKU BIH OHOBNIOE CBOI 30I0HOCII, adanmyryu ix
00 cyuacHux nompeb pUHKy npayi, wo 003601A€ iM nepecisiHymu 61acHi npogheciiini 06086'sa3Ku.
3agoaxku HOBIMHIM IHGOpMAYIIHUM MA KOMYHIKAYIIHUM MEXHONO02IAM, AK euumeni, max i
CMYOeHmuU MOXHCYMb 800CKOHANUMU HABUANLHUL NPOYeC, OCKIIbKU Ye 00360159€ eUOpamu 61acHi
HABUANIbHI MAPUPYMU.

Knwuosi cnosa: npooykmuene HABYaHHA, HABUANLHUL NPOOYKM, HABYANbHO-8UPOOHUYE
cepedosuiye, NPOEeKMHUL MemOoO.
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Anomauia: Ycknaonenns i agapii nio yac cnopyoxcenus ma eKcniyamayii 00caoHoi KoloHU
Haghmogoi uu 2az060i c6epONOBUHU CHPUHUHIOIOMbBC CKIAOHICIIO 2IPHUYO-MEXHIYHUX YMO8 ii
pooomu. OCHOBHI NPUYUHU NOPYULEHHS NPAYEe30AMHOCMI KOJAOHU: P03 €OHAHHA mygm i mpyo,
NaoinHs cekyiti mpyb y c8epon0uUHY, YCKIAOHEHHS NPU YyeMeHmy8anHi ma exchiyamayii 00caonoi
KOJIOHU, CNPUYUHEHT MIJHCKOJIOHHUMU MA 3AKOJIOHHUMU NPOABAMU [ GUKUOAMU.

Kniouosi cnosa: pizv606i 3'€OnanHs, NepemeopeHHs,  2eOMempuyHi  napamempu,
onmuMi3ayis,pi6HAHHA KPUBUX.

Yepes mopylieHHs Mpaie3laTHOCTI pi3b00BUX 3’€1HaHb BiaOyBaeTbes 90% 3
ycix aBapiii o6cagHuX KoJioH, 3 HuX 40% depe3 BTpaTy MILHOCTI Pi3bOU YU PO3PUB
TpyOu y p1360i1 1 50% - uepe3 HerepMEeTUUHICTh 3’ €/IHAHbD.

[TomkomkeHHs: obcaHUX KOJOH ckiamgae 5-7% Big ycix aBapiid, a Ha ix
nikBiganito ButpayaeTbesi 10-12% 3aranbHOro aBapiiHO-pEMOHTHOTO Yacy, 1 4acTKa
LUX BUTPAT 3pOCTa€ 31 30UIblIeHHSIM rauouau OypinHs. o 70% ycix yckiaaHeHb 3
o0caiHUMU TpyOaMu CIIPUUMHEH] HETEPMETUUHICTIO iX P13bOOBUX 3’ €THAHB.

BaxxnuBuM HanpsMKOM MiABUILNEHHS HaIIMHOCTI 1 Oe3nexku OyaiBHUIITBA Ta
eKCIUTyaTalii CBEpIJIOBUHU €  YAOCKOHAJICHHA KOHCTPYKII 1  TEXHOJIOTI]
BUTOTOBJICHHS 3’ €THaHb 00CATHUX TPYO.

Btpara mpame3gatHocTi 00cagHOI KOJIOHHM ITOB’s3aHa 3 BTPATOI HAMIMHOCTI,
HEOOX1THOT MIITHOCTI 1 TePMETUYHOCTI ii My(pTOBUX pi3p00BHUX 3’€nHAHB. HaBiTh mipH
MOBHIN BIJMOBITHOCTI TEOMETPUYHHUX MapaMeTPiB pi3b0OBUX 3’ €AHAHBb CTaHIAPTAM y
TaKUX 3 €JHAHHSAX BUHUKAE IMPOKE PO3CIIOBAHHS CHJIOBUX MapaMeTpiB B3a€MOII,
SKi HE BHUTPUMYIOTh CKCIUTyaTalliMHUX HaBaHTAXEHb Ha O0OCAaJHY KOJOHY VY
CBEPJIOBHUHI.

BusiBieHO TEHJEHIIII0 10 MPUXOBAHOTO 3aHIMKEHHS MIIHOCTI 1 TEPMETUYHOCTI
pi3bOOBHUX 3'enHaHb o0OcamHUX TpyO 1 My(pT MpU TMOBHIM BIAMOBIAHOCTI iX
F€OMETPUYHUX NapaMmeTpiB [0 CTaHAApTy, OCKUIbKM OCTaHHIA HE perjaMeHTye
BHMOTH 3rBUHYYBAHHS 13 3aJJaHUM KPyTHUM MOMEHTOM. Bumora, mo6 Topens MydhTu
CHIBMAJIaB 3 KIHIEM pi3bOU TpyOW, € HEHAIIMHUM KPUTEPIEM Mpare3qaTHOCTI
3'enHaHHsA. ToMy Tpeba IIykaTy HOB1 TEXHIYHI PIMISHHS IS T1ABUINCHHS HAIIHHOCTI
Ta 3a0e3MeUeHHs MIIHOCTI 1 TePMETUYHOCTI 3'€/THaHb, MIABUIIYBATH Mpale31aTHICTh
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My(QTOBHX 3'€JHAHb 00CATHUX TPYO KOHCTPYKTOPCHKO-TEXHOJIOTTYHUMU METOIaMHU.

BaxnuBumu 3aBpaHHsAMU 71 3a0e3M€YeHHs] HAIIMHOCTI 3'€HaHb O0CAHUX
KOJIOH €: BIpHMM BHOIp YIIUIBHIOIOYUX MACTHJ YW CHEIIaJIbHUX Te€PMETHKIB, BUOIP
TaMIIOHAXHUX PO3YMHIB 1 TIPOLIECY IIEMEHTYBaHHSA CBEPJUIOBHH, CTBOPEHHS
HEOOX1JHOTO MPY>KHOI'0 HATATY Y Pi3bOOBUX 3'€ THAHHSX.

Bucoky edexkTuBHICT, Ta HAWBHII TEXHIYHI MOKAa3HUKH TMPU KPIIUICHHI Ta
eKCIUTyaTallii CBep/UIOBUH Y CKJIAJHUX TIPHUYO-T€OJOTIYHUX YMOBaX Ta B TMOXHIIO-
CKEpPOBAHUX 1 TOPU3OHTAIBHUX CBEPAJIOBUHAX MOKa3aJld BUCOKOI€pPMETHYHI Pi3b00BI
3’€IHAHHA 3 BY3JIOM YIIIJIbHEHHS THUITy MeETajl-MeTajl, aje BOHH MaloTh OKpemi
eKcIuTyaTariiini Baau. ToMy TIABUINEHHS MIITHOCTI 1 TE€PMETUYHOCTI OOCaTHUX
KOJOH Ha OCHOBI yJIOCKOHAJIEHHS 3’€HaHb 3 BOYJOBAaHMM BY3JIOM YIIIJIbHEHHS €
aKTyaJIbHOIO 1 IEPCIEKTUBHOIO 33/a4€I0.

VY CBITOBIMi NPOMHCIOBIM MTPAKTUIIl BUCOKOTEPMETHUYHI Pi3bOOBI 3’€THAHHS
Ha0yJM LIMPOKOTO 3aCTOCYBAaHHS, Hampukiaa, y Pocii yTBOpUBCS OKpeMHl Kjac
“IIpemiym” 3’€1HaHb TPYO 3 METAIIYHUMHU YIIIIBHEHHSIMU.

KoHCTpyKIliE BHCOKOTE€PMETHYHUX 3 €JJHaHb BKIIOYA€ KOHIYHI PI3bOU
TpaneuieBUJHOTO Tpo(dUIt0, YUIUIBHEHHS TUIY MeETajl-MeTal 1 YIOpHI TOpI.
Bucokowminni pi3e6u tuny OTTM 1 nommpeHoro y cBiti Tuny Buttress (BiamoBigHO
no cra"aaptiB AmepukaHcbkoro HagrToBoro iHcturyty API SCT 1 API 5B)
BUTPUMYIOTh Habarato OLIbIIl OChOBI Ta 3TMHAJIbHI HABAHTAKEHHSI, HI)K TPUKYTHI
pi1360u. [IpoTe KOHCTPYKTUBHO 111 Pi3b0M HE BUKOHYIOThH YIIUIbHIOBATBHOT QYHKIIIT.

lepmerusaiiiss ykazaHux 3’€JHaHb BiIOYBA€ThCA 3aBISKH BOYIOBAaHOMY
yiuibHeHHIO. [IpuHIun #oro poOoTH nossrae y Tomy, 1o npu 3rBUHYYBaHHI Pi350U
30BHIIIIHS HIMEJIbHA MOBEPXHS TPYOH BXOAUTH 3 PajlialibHUM HATATOM Y BHYTPIIIHIO
HNOBEpXHIO MY(TH 1 Ha IUIONIIl IX KOHTAKTy BUHHUKAIOTh HANPYKEHHS CTHUCKY.
VYUIiIpHIOI0YI TOBEPXHI MOXKYTh MaTH Taky (OpMy: BHYTPIIIHA — KOHYC, LUJIHID;
30BHIIIHS — KOHyC a0o0 BUIykia moBepxHs (cdepa, 6oukononiona). Kpim OTTI
CHPSDKEHHST KOHYC-KOHYC MaroTh ymiuisHeHHS ¢ipmu Hydril (CHIA): CTS, CTS-4,
RB, FJ, Super FJ, FJ-40, EU, Tripleseal; ¢pipmu Sosiete Valures (®paniis): VAM,
VAM AF, VAM AT-AF, Nev VAM; ¢ipmu Nippon Steel (Amonis): NS-CC ra inmi.
Bunykny ¢opmy ninenst maroths ymiinbHeHHs: Extreme Line, Tenaris Blue, Antares
MS, BDS, NK-3SB rtomo. B ymineaennsix KS Bear, FOX y crnpsbkeHHS BXOTSTH
BUITYKJIA 1 yBirHyTa nosepxHi. B yminenennsx ¢ipmu Atlas Bredford (CILIA) TS-4S,
Jj-4S, FL-48S, Jj3-3SS po3minieni TeioHOBI KUIbLI.

30UTbIIEHHSIM MOMEHTY 3rBUHUYYBAHHS JOCATAlOTh KOHTAKTHUX HANpPYXEHb Ha
YIOPHUX IJIOCKUX a00 y (opMi 3BOPOTHOTO KOHYCA TOPIISIX, OCHOBHOIO (DYHKIII€IO
SAKUX € OOMEXEHHS! 3rBUHUYYBAHHS 1 JOCSATHEHHS TOYHOTO OCHOBOT'O IMO3MIIIFOBAHHS
MOBEPXOHb PI3b0M 1 YIIUIBHEHHS 13 3aJlaHUMHU Hatsramu. IIpoTe 3Ha4yHI OCHOBI
po3TAru, Ha sKi po3paxoBaHi 3’eaHaHHa “TIpeMiyM”, 3MEHIIYIOTh TOPIIEBY
B3a€MOAII0 ab0 PpO3KpUBAIOTH CTUK. Pa3oM 3 TWUM, Npu 3aBHILEHHI HANpPY>KEHb
MOKJIMBUH pO3J1aJ TOPLUEBUX YIIUIBHEHb Y BUKPUBIIEHUX CBEPJIOBUHAX.

BurotoBneHHs 3’€HaHb 3 YHIUIBHEHHSM MeETal-MeTal IOB’Si3aHE 3 HHU3KOIO
BUCOKMX TEXHOJIOTIYHUX YMOB: YCKJaJHEHAa KOHCTPYKIis, BOHHM BHMAararoThb
MIJBUIIEHOT TOYHOCTI Hapi3aHHS Ta B3a€EMHOTO PO3MIIMIEHHS VIIUIBHIOIOYUX,
pi3p00BUX Ta YMOPHHUX MOBEPXOHb. lle HEOOXiMHO aJis iX OJHOYACHOI Y3rOJKEHOT
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B3a€MOJII 1 TOCSITHEHHS 3aJJaHUX HATSATIB Yy 3’€IHaHHI, OCKUIbKH HATATH Y Pi3b0i 1 B
YIIUTbHEHH] CYTTEBO BIUIMBAIOTh OJWH Ha OJTHOTO.

Taxi 3’€IHaHHS YYTJIUBI 10 HEJOTPUMAHHS BCTAHOBJIEHUX KPYTHHUX MOMEHTIB,
0CcO0IMBO 0 iX mepeBHIlEeHHS. J(OUITbHO 3ayBa)KUTH, 10 B YMOBaX BUKOPUCTAHHS
Ha MPOMHUCIAX JUIsl 3TBUHYYBaHHSA O0CagHUX TPYO KIIOUIB 3 BUCOKHMH POOOYMMU
3YCWIISIMHM, BUHUKAIOTh TIJIACTUYHI Jieopmallli ymopHUX MOBEPXOHb Pi3b0 1 TOPIIB
1IUX 3’€/IHaHb, 110 BIIYYTHO 3HIKYE PIBEHB iX MIITHOCTI Ha po3Tsr. Came y MicIsix
IaCTUYHUX JedopMalliil y mepury 4yepry npoXoAuTh KOpo3iiiHe pyiiHYBaHHS METay
MIPY HASIBHOCTI arpeCUBHUX KOMITOHEHTIB Y CBEP/IJIOBHUHI.

VY nmoxuiio-cKkepoBaHUX 1 TOPU3OHTAIBLHUX CBEP/JIOBUHAX HAWOUIBIN €eKTUBHI
VIIUTbHEHHS 3 BUITYKJIOIO TIOBEPXHEIO Himens. AJie Take CHPsDKCHHS Ma€ MEHIIY
IJIONLy KOHTAKTy, BHMAara€ OUIBIIOTO pajJialbHOTO HATATY 1 JOCATAE€ BUCOKHUX
KOHTaKTHUX HamnpyxeHb. [lIBuake HacTanHs tuiacTuuHUX Aedopmarliii, KpiM KOpos3ii,
BEel€ JI0 BiAXWJIEHb (OpPMHU TOBEPXOHb, 3MEHIIEHHS HATATY, MOPYIICHHS
T€PMETUYHOCTI, OTIPIIEHHS YMOB TOBTOPHOTO 3rBUHUYYBAaHHS.

ABTtopamu [1] 3anponoHOBaHO NPUCTPIN AJIA TepMeTr3anii MyQToBUX 3’ €AHAHb
TpyO, IO BCTAHOBIIOETHCS MK TOPLSAMH TpyO 1 MICTUTh BTYJIKY, SKa Mae€
nedopMoBaHi y XOJIOJHOMY CTaHl KPUBOJIHIMHI IUISHKH, IO YEPTryIOThCA MO i
JOBXHHI 1 YTBOPIOIOTh MOBEPXH1 APyroro i yerBeproro nopsakie. Lle 3abe3neuye
IIpY 3rBUHYYBaHHI 3 €JHaHHS Ae()OPMYBAHHS KOXHOI KPUBOJIIHIMHOI JIJISHKH 1 TUM
caMuM po3noau Aedopmarliii Ha BCIO IOBKUHY BTYJIKH, ITIABUIILYE MIIHICTh BTYJIKH 1
BOHA MO’K€ 3a0€3MEYUTH TepPMETUYHICTh 3’ €IHAHHS MPU BUIIKUX BHYTPINIHIX TUCKAX.

dopMa TOpPIIB BTYJKH 1 TOPILIB TPyO BUOMPAETHCS HE3AIEHKHO IIJIOCKOIO,
KOHIYHOIO, OMYyKJIOW 4YM yBIrHyTol0. KoniuHa ¢dopma TOpIs BIAPI3HAETHCA BIJ
IUIOCKOi Ha KYyT, TAHTEHC SIKOTO HE MEPEBUINYE BEIMYUHY Koe(illieHTa TepTs Mix
TOPLISIMHU BTYJIKH 1 TPYOHU.

Taki BUKOHaHHS KOHTAKTHUX TOPIIIB BTYJKH 1 TpyO HO3BOJISIFOTH YTBOPIOBATH
HalOUIbII Tpale3aTHE 3’€JHaHHSA 3aJIe)KHO BIJl 33JaHUX EKCILTyaTallliHUX YMOB,
PO3MipiB 3’€THaHHS 1 MaTepiajiB HOTO ACTaJICH.

[Tormryk NUIAXiB YJOCKOHAJICHHS KOHCTPYKIII BHUCOKOTEPMETHUYHUX Pi3bOOBUX
3’€¢lHaHb JJI1 TIABUINCHHA HAAIMHOCTI 00CagHUX KOJOH € aKTyalbHUM 1
MEePCIIEKTUBHUM 3aBJaHHSIM.
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Anomauin. Ilposedeno 00cniodicenHs npoyecy eKcmpy3ilHO-IHHCEKYIUHO20 Gopmy8aHHs
noaimepHux eupodie. MooentosanHs npo8oOUNOCS V BHYMPIUHbOMY KAHALL (POpMYIOYOT 20106KU, Y
AKULL 3 OONOMOR20K0 THICEKYILIHO20 MEXAHIZMY B8B800UNUC CYMiUl YACMUHOK 3 OO0CHIONHCYBAHUM
Mamepianom 8 OCHOBHUL NOMIK, 3 Memow pe2ylt08aHHs 2IUOUHU 3AHYPEHHS Mda BI0CMENHCeHHS
YACMUHOK 8 NONiMepHOMY po3naaei. Hucnosi excnepumenmu 30IUCHIOBANUCL NPU PISHUX KYMAX
HAXULY [HAHCEeKYiliHo20 MexaHnismy, a came: 6i0 10° 0o 90° npu yvbomy 3MiHIOBAIUCH WBUOKOCTE
OCHOBHO20 eKCMPY3illH020 NOMOKY i, 8i0N08IOHO, WEUOKOCMI BNOPCKYBAHHSA CYMIWI YACMUHOK 3
00CNI0ACYBAHUM MAMEPIATOM.

Knrouoei cnosa: seedenns, incexyis, excmpysis, iHmeneKmyanoHull 0amyux, KaHau, eiubuna
3AHYPEHHA.

ITocTanoBka npoodJieMu.

[Iporpec B pi3HUX 00JIACTSAX TEXHIKH, 1 MEPI 32 BCE B aBlaKOCMIYHIN TEXHIII],
pPOOOTOTEXHIIll, EJIEKTPOHII, MEIUIIMHI, TMOB’SI3aHUA 3 HIUPOKHM BUKOPHUCTAHHSIM
HAyKOEMHUX TEXHOJIOTIH 1 HOBUX MaTepiaiiB. OZHUM 3 HaBaKJIUBIIINX HAIMPIMKIB
pPO3BUTKY ITuX cep € po3poOKa Ha OCHOBI JOCSITHEHb HAYKOMICTKHX TEXHOJOTIH
BUTOTOBJICHHSI MaTepialliB Ta JeTajied 3JaTHUX 3/A1MCHIOBATH MOHITOPHHI CBOTO
HaIpyKeHO-1e(OPMOBAHOTO CTaHy 3a JOMOMOTOI0 MO3WI[IOHOBAHOTO BBEJICHHHS Y
mpoiieci (popmMyBaHHS 1HTENCKTyaJIbHUX AaTunKiB. CTBOpPEHHS «IHTENEKTyalIbHUX
BUpOOIB» Ha 0a3l MOJIMEPHUX KOMIO3UIIHHUX MaTepialliB BiIKPUBAE MPUHITATIOBO
HOBI MOXJIMBOCTI pO3pOOKHM CydyacHOi TexHiku. Lle n03Boisie eKcIulyaTyBaTd Lo
TEXHIKY NpH KPUTUYHUX HABAHTAXXKEHHSIX Ta B YMOBAX, KOJM HIAKI 1HII METOIU
KOHTPOJIFO CTaHy TMOJIMEPHOTO Marepialy i KOpPEryHuoro BIUIMBY Ha HBHOTO HE
MOXXYTh OyTH BUKOPHCTaHI 3a KOHCTPYKTHBHO-TEXHOJOTIYHHMX TPUYHMH. 3agada
noJisirae B 3a0€3MeYeHH] MO3UII0HOBAHOTO BBEJEHHS B CTPYKTYPY BIJIOBIJAJIBHUX
JeTanei 1HTENEeKTyaJbHUX JAT4uKiB, SKI OyAyTh CHUTHaji3yBaTh TMpO 3MIHH
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HaIpy>KeHO-1e(pOPMOBAHOTO CTaHy BUPOOY, TeMiiepaTypu Tomio [1].

AHaJi3  momepeaHix  AOCHAIKeHb  (POPMYBAHHSI  IHTEJEKTYaJbHHUX
NnoJiiMepHUX BUPOOIB.

Icaye Garato poOiT, siKi MPUCBSYEHI NMUTAHHIO BUBYEHHS EKCTPY31MHOTO Ta
1HXKEeKIIHHOrO (popMyBaHHS TosliMepHUX BUPOOIB [2-9]. [IpoTe, aBTOpU AaHUX POOIT
B OUIBIIIOCTI BUMAAKIB IPUAUISIOTH CBOIO YBary OKpeMo KOXKHOMY 13 CITOCO01B.

[lutaHHS CTBOpPEHHS, BHUTOTOBJICHHS Ta 3aCTOCYBaHHS I1HTEIEKTyaJbHUX
MOJIIMEPHUX KOMIO3UIIIHUX MaTepiajiB Ta JeTanel po3risiHyTo y npaiti [2].

B [3] waBenmeHi 3aranbHI TOPIBHSHHS TOJIMEPHUX KOMIO3UWINIA 0e3 Ta 3
IHTEJICKTyaIbHUMH JTaTYNKAMH, JI€ aBTOPU POOJISATH BUCHOBKH MPO MOXKIHUBICTH X
3aCTOCYBaHHS y Pi3HUX cepax.

PoGotu [4, 5] mpucBsueHi NpPHUHIKWIAM CTBOPEHHS 1HTEJIEKTYaJbHUX
MOJIMEPHUX CHUCTEM Ha 0a3l eJIeKTPOAKTUBHUX JIaTYUKIB, SAKI JI03BOJISIOTH
KOHTPOJIIOBATH JIiI0 30BHIIIHIX (DaKTOpiB Ha BUPIO, 30KpemMa TUCKY, Aedopmarii,
TEMIEpaTypu, TOMIO. 3aBAIKA IIbOMY MOXKHA 3[IIHCHIOBATH  MOHITOPUHT
BIIMOBIAIBHUX JCTAJICH Ta BY3J11B B PEXKUMI PEaIbHOTO Yacy.

B [6, 7] onucaHO BUKOPHUCTAHHS 1HTENEKTYyaJIbHUX MOJIMEPHUX MareplaiiB y
MEJUIMHI, 30KpeMa, JIsl MPOTe3yBaHHA CYTJI001B, IITYYHUX KapI10KJIaNaHIB Ta IH.

[Ipans [8] mnpucBsivYeHa 3aCTOCYBaHHIO IHTEJIEKTYaJbHUX  MOJIMEPHUX
MarepiaiiB y XIMIYHIM TPOMUCIOBOCTI Ta MEIMIIMHI, JIe PO3TISAAIOTHCS OCOOIMBOCTI
1X BUKOPUCTAHHS.

ABtopamu [9] pO3rIsSAaETbCS MOKIIUBICTD 3aCTOCYBAHHSI 1HTEIIEKTYaJbHUX
MOJIIMEPHUX KOMIIO3UINN NI KOCMIYHHMX amnapariB, IO JO03BOJIATh MOKPAIIUTH iX
eKcIUTyaTaliitHi xapaktepucTuku. [lomimepHi BUpoOU, y BHYTPIIIHIN CTPYKTYpP1 IKUX
BXKMBJICHI  IHTEJIEKTyalbHI  JAaTYUKU  MOXYTh  3JIIACHIOBATH  Oe3MepepBHUIA
HEPYWHIBHUN KOHTPOJIb HAIPYXKEHO-1e(POPMOBAHOTO CTaHY.

B poGoti [10] mHaBeaeHi pe3ynbTaTH TMEPIIOTO YHCIOBOTO MOJICTIOBAHHS
MpOLIECY BBEIEHHSA IHTENEKTyalbHUX JAaT4YMKIB y PO3IUIaB  MOJIMEPHOIro
KOMITO3HITIITHOTO MaTepially i1 yac eKCTpy3ii.

Cnig 3a3Hauntd, mo aBTtopamu [11-15] mpoBoasTbCS AOCHIKEHHS Yy Tamysi
CTBOPEHHS IHTENEKTYAIbHUX KOMITO3HUIIIMHAX MaTepiatiB.

MeTo10 [OCHIKEHb € YHCIOBOTO Ta EKCIEPUMEHTAIbHE MOJICITIOBAaHHS
MPOLIECY BBEICHHS CyMIllll TOJIIMEPY 3 MIKpOJAaTYMKaMy Ha TIEBHY TJIMOMHY Ta 3a/1aHi
KOOPJIMHATH TTOTOHAKHOTO BUPOOY.

Martematuuna ™mojaesb (GopMyBaHHS IHTEJNEKTYaJbHHX MOJIMEPHUX
BHUPOOIB.

MareMaTuyHy MOJIeNb 130TE€PMIYHOTO 3JIUTTSA JIBOX JaMIHAPHUX IOTOKIB HE
HBIOTOHIBCHKOI PIAMHKM B 30HI 1X TMEpeXpelieHHs IMMija pI3HUMHU KyTamMu Ta
MIBUAKOCTSIMHA MOXHA 3alKMcaTH CHUCTEMOIO PIBHSAHb, SIKa BKJIKOYAE PIBHSAHHA
HEPO3PUBHOCTI, 3allMCAHOTO Ui HECTHCIMBOTO CEpEeAOBUINA, HECTaI[lOHapHEe
PIBHSIHHS 30€pEKEeHHS KIJTbKOCTI pyXy [9]:

V-v=0;

p{ﬁ—v+(v-V)v} =-Vp+V-.7,

(1)
o
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ne V— omeparop ['aminbToHa, M™'; v — BEKTOp MIBUAKOCTI, M/C; ¢ — Yac, ¢; p—
IyCTHHA, KI/M’; p — 3OBHILIHIH rizpocratuuHui THCK, Ila; 7 =27 (7)D — TeH30poM
B’SI3KMX HAIpPYKEeHb JPyroro paury, Ila; D — TeHsop mBHAKOCTI pedopmarii, ¢ ';
n(7) — B’A3KicTh pianHu K GyHKUis Apyroro inBapianrta y Bin D, Ilac; y — apyruii
inBapianT Big D, c'l; 7:Vv— 4JjieH, IO BIANOBIJA€ AMCHIALIl MEXaHIYHOI €Heprii,
Br/m’ ; (1) — omepaTop MoABIMHOIO CKaJISIPHOTO J00YTKY.

Enepretuunuii 3akoH A71s B’SI3KOCTI HEHBIOTOHIBCHKOT PITMHU Ma€ BUTIIA;

. -1 T
2(7)=K () e[ | @
ne K — BeIM4MHA CepeaHbol B’SA3KOCTI piguuy, Ila-c; y — apyruii inBapiant D,

-1 o .
C; n — MOKa3HMUK CTYIEHS, KU BU3HA4Ya€ Kiac piauHu; T — MOTOYHA abCONIOTHA
temneparypa piaunu, K; 7, — aGcomotHa Temnepatypa Biiiky, K.

Tpaexropii pyXy TBepAHX MIKpOYAaCTHHOK BHU3HAUYAIOTHCSA IHTETPYBAaHHSIM 3a
NICEBJ0-9YaCOBUMH KpPOKaMHU DIBHSHHS OallaHCy CHJI, IO Jil0Th Ha 4YaCTHHKY,
3anucaHoro y JlarpanxeBiii CUCTEM1 BIJIJIIKY.

d —
- =FD(u—up)+—g(pppp”) G)

€ u — BEKTOP IIBHAKOCTI PIJIKOr0O CEPENOBUIINA, M/C; u, — BEKTOP IIBMAKOCTI

TBEpPJUX YACTUHOK M/C; F, — CHJIa T1IPaBIIYHOrO OINOPY, BIJHECEHA A0 OJAUHUII Macu

4acTHHKH, 1/¢; C, — 0€3p0o3MipHuii KOE(ILIEHT TiAPaBIiYHOrO ONOpPY; p, — FYCTHHA
3 . .

TBEPAMX YACTUHOK KI/M°, d, — yCEPEIAHEHUH JIaMETP TBEPAMX YaCTUHOK, M; Re —

yucio PeliHombca.
3a MOYaTKOBI YMOBHU CHUCTEMHU PiBHSHb (2.1) mpuiMarOThCS PO3MOMAUI TMOJIB
KOMITOHEHT BEKTOpa MIBUAKOCTI v, 1 TUCKY p, B MOMEHT 4acy ¢ =0:

v(x,y,z) =V,
p(x.».2)=p,,
ne (x,y,z) € Q — IeKapTOBi KOOPAMHATH, M; Q — PO3paXyHKOBA 00JIACTb.

(4)

['pannuni ymoBH 1151 (1) BKITIOUAIOTh:
— Y BXIIHOMY CIY€HH1 KaHaJIiB 33Jal0ThCSI HOPMaJIbHI KOMITIOHEHTHU
MIBUKOCTI 200 MacoBI BUTPATH MaTepiay:
nv=v,.[0;, v G=G,, (1), (5)
7€ n — BEKTOp 30BHIIIHHOI HOpPMaJl J0 MOBEPXHI BXIAHOTO CIYEHHS KaHAaIy;
G,,., — WBUAKICTh (M/C) Ta MacoBa BUTpaTa (KI/c) y BXiIHOMY CIUY€HHI KaHaIy,

inlet

v

inlet

BIZIITOBIAHO; v — JIOTIYHE «a00»;
— Y BUXIJTHOMY Cl4€HHI KaHaJly — HyJIbOBUM IPaJl€HT TUCKY
n-Vp=0; (6)
— Ha NOBEPXHAX KOHTAKTY P1AMHHU 31 CTIHKAMH KaHATy 3a/1al0ThCSl YMOBH
NpUIANaHHs, v=0.
YucsaoBe MoaeioBaHHS (opMYyBaHHS iHTeJEKTyaJbHUX TMOJIMEPHHUX
BUPOOIB.
Po3paxyHkoBa Mozenb BKIIIOUAE KaHAT 3 OCHOBHUM IOJIMEPOM, IiJI KyTOM [0
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SIKOTO T’ €THAHO KaHAJ JIJIsl 1HXKEKIII1 CyMIIIll TOTO K MOJIMEPY 3 MIKpOYaCTUHKAMHU.
Pe3ynbTaT 4MCIOBOrOo MOJENIOBAHHS BIUIMBY KyTa HAXWIy 1HXEKIIHHOTO MOTOKY
BIJITHOCHO OCHOBHOI'O €KCTPY31MHOr0 KaHally Ta CIIBBIJHOILIECHHS IIBUAKOCTEH pyXy
moJiMepy B HUX IIPEACTaBIEHO Ha puc. 1, 2.

[Ipu 3MiHI KyTa Haxujay MOTOKY B 1HXKEKIIMHOMY KaHaJli BIJIHOCHO HampsMy
OCHOBHOTO IIOTOKY TIOJIMEPY B €KCTPY3iMiHOMY KaHajll TJIMOMHA 3aHypeHHS
30UIBIIYETHCS 1 10CSITaE MAKCUMAJIBHUX 3HaueHb Npu KyTi 35°, puc.1.

3MiHIOYHM MBUAKICTH ToAadi [IM B imxkekmiitHOMy kaHam ab0 BiTHOIICHHS
IIBUJIKOCTI 1HXXEKIIMHOTO MOTOKY J0 OCHOBHOI'O, MOXJIMBO PETYJIIOBAaTH TIWOWHY
3aHYpEHHS YaCTUHOK JIJIsl pisHUX BUAIB [IM B OCHOBHHUIA MOTIK €KCTpY3ii, puc. 2. 31
30UIBIICHHSM MBUAKOCTI mojadl [IM B 1HXKEKIIHHOMY KaHalll, IITMOMHA 3aHypEeHHS
YaCTHUHOK B3JIOBXK OC1 (JOPMYIOUOTO KaHATy 301IbIIYETHCS TOETAITHO.

[Ipu pi3HMX BIJHOMIEHHSX IMIBHUIKOCTI 1HXKEKIIMHOTO MOTOKY JO OCHOBHOTO, a
caMe€ Mpu iX 30UIBLIEHHI CHOCTEPIra€ThCs TMOCTYNOBE 30UIbIICHHS TJIMOMHU
3aHYpPEHHS YaCTHHOK B3JIOBX OCi (DOpMYyHOYOro KaHajiay, B JIaHOMY BHUIAIKY IS
marepianiB mapku [IEHT, ITEBT, I1I1.

2 2,5Vigx /Vocs =

1,8 P =t~ ~ =0.8/0.01 m/c
E“ 1)2 ’ ,4'—3_‘-"‘-\ “ ?
& - x4 -
z 1,2 T NS 1,5
= _V N~ SO ,
g ! A4 "‘“\":.‘._-.. — —IEBT

——__.J
> 0,8 7/ - | - = o[[FLT
E 0,6 "/ \"l—n—l—
- // e T TTT
= 04 / 0,5
Z 02 14
= /
g :
5 0 20 40 60 80 100
Kyt Haxmuy iHKeKIHiHHOIO KaHauy, ©

Puc. 1. Ycepeanena riin0uHa 3aHypeHHsI YaCTHHOK B310B:K 0OCi
(opmMyr040ro KkaHayxy 3a pi3HUX KYTIB HAXHJIY iH/KEKUIHOTO KaHAJLY

Bigyamizamis 371MTTS JBOX TMOTOKIB TMpPH PI3HUX MIBUIKOCTSIX BIPUCKY
1HXKEKIIHHOTO MPUCTPOIO Ta TPAEKTOPIs X pyXy MMOKa3aHa Ha puc. 3.

I'mubuna 3aHypeHHS YaCTUHOK y TOJIMEPHUN MaTepiajl CyTTEBO 3aJICKHUTh Bl
IIBUJIKOCTI 1HXeKIli, puc. 3. [Ipu 30UIbIIEHH] MBUIAKOCTI B 1HXEKIIHHOMY KaHal
rIIMOMHA 3aHYPEHHS 1HKEKTOBAHOTO «CTPYMEHIO» B OCHOBHUM E€KCTPY31MHUM MOTIK
30UIBILIY€ETHCS.

ExcnepuMeHTaJbHI  J0CHIIKEHHST  (POPMYBAHHSL  IHTEJIEKTYaJbHHUX
NoJIiMepHUX BUPOOIB.

JUis  eKcriepuMEHTaJbHOI NEPEeBIPKH PE3YyJbTaTiB UYKCIOBOIO MOJIEIIOBAHHS
MIPOBOJIMIIUCEH JOCTIKEHHST Ha 0a31l yepB’suHoro npeca YIT 32x20, ocHarieHOro
THXEKIIMHUM TPUCTPOEM pHC. 4.
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Puc. 2. Ycepennena riamOuHa 3aHYPeHHSI YACTHHOK B3/10BK 0Ci GopMy040ro
KaHAJIy NIPU Pi3HUX BiAHOIEHHAX MBUAKOCTI iHAKEKIiHHOT0 MOTOKY /10

OCHOBHOI'O
2.30e-05 2.30e-05
2.19e-05 2.19e-05
2.08e-05 2.08e-05
1.97e-05 1.97e-05
1.86e-05 1.86e-05
1.75e-05 1.75e-05
1.64e-05 1.64e-05
1.53e-05 1.53e-05
1.42¢-05 1.42e-05

1.31e-05
1.20e-05

1.31e-05
1.20e-05

8706-06

© 7606-06 - i 760606

6.50e-06 6.50¢-06

5.40e-06 5.40e-06

4.30e-06 4.30e-06 y
3.20e-06 Y‘ 3.20e-06 1
10e- 7 2.10e-06 z
et “ 1.006-06 7

Vi Voer=0.1/0.01 m/c Vi Voen =0.8/0.01 m/c

Puc. 3. BisyaJjizauisi 3JiuTTs ABOX MOTOKIB MOJIIMEPY

5 4 i Zz
/N4
R == o S i e S et i
. a3 HEQH_ [ ]
|J_J-| | | [ I 1 — =

1 — yepB’stunuii npec YT 32x20; 2 - imKeKIIHHUN OpucTpiii; 3 - BaHHA
OXOJIOJKCHHS; 4, 5 — TATHYYUM Ta BIAPI3HUN NPUCTPOI
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B xoxi excriepuMenTy Oyio MpOBEAEHO PSA AOCIIIIB 3 PI3HUMHU MOJTIMEPHUMHU
MarepiajlaMH TP Pi3HUX MIBUAKOCTSAX 1HKEKI[IHHOTO Ta €eKCTPY31HHOTO MOTOKY 1 MPpH
PI3HUX KyTax HaXWIy 1HXKEKIIHHOTO MPUCTPOIO.

a) nmoJieTrwiieH Hu3bkoro Tucky mapku LDPE RTP 700 A;

0) mosieTuseH BUCOKOro TUCKY Mapku high density polyethylene (PE) Marlex
HHM 5502BN;

B) nouninpomniieH mapku PP ERMECS591.

Ha puc. 5 npencrasneni gororpadii 3pa3kiB MOJIMEPHUX CTPEHT AiameTpoMm 4
MM 3 BBEJICHUMH Yy BHYTPIIIHIO CTPYKTYPY 1HKEKTOBAHUX MOPIIiH CyMilIl HoJaimMepy 3
OapBHMKaMH Ta MakKeTaMH, SKi IMITYIOTh IHTENEKTyaldbHI natuuku. HaBemeHi
dotorpadii ekciepuMeHTAIBHUX 3pa3KiB OTPUMAaHI MPU KYTI HAXUITY 1HKEKIIHHOTO
npuctporo 35°.

» - :
;.
LDPE RTP 700 A Marlex HHM 5502BN PP ERMEC591

Puc. 5. OTrpumaHni 3pa3Kku moJIiMepHOI CTPEeHIH

[BunkicTh 1HXEKLIi y BCIX TpbOX BHMaakax ckiagana 0,8 m/c, raulOuHa
3aHYpEHHS MPHU oMY OyJia OJIM3bKO 2 MM, 110 BIJOBI/Ia€ 3HAYECHHSIM, OTPUMAHUMHU
M1]] Yac YHUCIOBOIO MOJICIIOBAHHS.

BucHoBok

[IpencraBieHi pe3ynbTaT KCIIEPUMEHTATLHUX JTOCITIHKCHD TTTMOWHU BBEICHHS
KOPENOITh 3 JTaHUMHU YHCJIOBOTO MOJICTIOBAaHHSA. MOJENOBaHHs IOKa3ayio, M0
3aBASIKA 3MiHI TapaMmeTpiB MPOLECY IHXKEKIIl BIANOCAd  pPEryJiloBaTU TIMOUHY
3aHYpEHHS Ta BIJCTEKEHHS YAaCTMHOK B TOJIMEpHOMY posiasi. HaiiOinbiie
3HAYEHHS 3arJIMOJIEHHS JOCITaeThCsA MPU BUKOPUCTAHHI B 1HXKEKLIMHOMY MeXaHi13Mi
Marepiady 3 OLIBIIOI B’S3KICTIO, BIIHOCHO MaTepiany, SKUH 3HaXOJUTHCS B
OCHOBHOMY €KCTpy31iiHOMY (hopMyrodoMy KaHalli. BuznaueHo, 110 ONTUMaIbHUMA KT
1H)KEKI[i1 CTAaHOBUTH 35°.
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NOPOWIKOBOU — Memaniypauu, Nno MUKpomeepoocmu, onpeoensemoi Ha npubope TIMT-3.
Ilonyuennvle pe3ynomamol 00BACHAIOMCA KPUCMANIUYECKUM CIPOEHUEM U3VHaeMblX MaAmepuaos,
HaIuyuem 8 HUX amomos peoKko3emMenbHblX MEemanos.

Knrouesvie cnoea: xpynkocms, npoOYHOCMHbIE CEOUCMEA, MY2ONAAGKUE COEOUHEHUS,
000exabopuowl.

Beryniienne.

XpynKOCTb — OAHO W3 IPOYHOCTHBIX CBOWCTB TYIOIUIABKMX COCAUHEHUH, K
KOTOPBIM MOXHO OTHECTH J0JIeKaOOpUIbl PEAKO3EMENIbHBIX METaNIOB  CO
ctpykrypoil Tuna UBj,. CBeeHus: 0 MEXaHUYECKHUX, IPOYHOCTHBIX CBOMCTBAX 3TOIO
Kjlacca M30MOP(HBIX COEIMHEHUN BeCbMa OTrpaHUYEHbI. V3BECTHO, YTO TOJBKO
peAKO3eMEeIIbHbIE METaIbl UTTPUEBOM MOJArPYIIIbI, IUPKOHUM M ypaH 00pa3yroT
KyOuueckue gojexadopunbie paspl. CTpyKTypy ATUX a3 MOKHO MPECTaBUTh KaK
ctpykrypy NaCl. B mnonoxxeHHsIX HaTpUsi HaXOASATCS aTOMbl PEIKO3EMEIbHOIO
MeTajula, a B MOJOXKEHUAX XJIOopa — apXMMEIOBbl KyOOOKTa’JAphl U3 aTOMOB Oopa
(puc. 1).

W3 npoYHOCTHBIX XApPAKTEPUCTUK KYOMUECKUX 0AEKaOOpUIOB M3BECTHO, UTO
npeznen npounoctd YBi, 165 kr/mm® [1], mo HammM uccnenoBanusMm — 156 u 152
kr/mMm” wist YBy, 1t ErB;, COOTBETCTBEHHO.

a) 6)

Puc.1. Kpucrasuinueckasi CTPyKTypa 104eKa00pPUI0B peaKo3eMeIbHbIX
MeTasioB THna UBy; B mpocTpaHcTBe @) ¥ B NPOEKIUN HA TI0CKOCTh XOY 0)
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Monayns FOHra mno pesyiabTaTaM HCCIEAOBAaHUS MOHOKPHUCTANIMYECKUX
noaexadopuaoB [2]: 234, 213, 214, 233, 232 I'lla nnsa ZrB,,, HoB,,, ErB,;, TmB,,
LuB,, cootrBerctBeHHo. Ha o00pa3iiax, mNOJXYYEHHBIX METOJAaMU IOPOIIKOBOM
MeTaJUTypruv Hamu, moayJsib FOnra 240, 210, 150, 180, 170, 200, 210, 220, 190 nusa
YB12, TbBlz, DYBlz, HOBlz, ErBlz, TmBlz, YbB]z, LU.Blz, ZI'BIZ COOTBETCTBCHHO.
PacuetneiM mytem s 3tuX (a3 omeHeHbl koddduiuent Ilyaccona 0,31+0,39,
monynb casura 180, 141, 151, 166, 143, 157, 154, 141, 156 I'lla. Hamu Taxxke
YCTaHOBJICHO, 4TO Hojekadopussl YB,, TbBy,, DyB,,;, HoBi,, ErB ,, TmBj,, YbB);,,
LuB,, ZrB|, 00namaroT TOBBIMIEHHOW, MO CPAaBHEHHWIO C JPYTUMHU OOPHUIHBIMH
(hazamu, H3HOCOCTOKOCTHIO [3].

CBeneHust 0 XPYOKOCTH JOJEKA0OPUAOB B JIMTEPATYpHBIX HCTOUYHUKAX
oTcyTcTBYIOT. B paborax [4] u [5] ykaspiBaeTcs, 4TO XpYyHOKOCTb OOpHIIOB, Kak U
JIPYTUX METAJUIONOAOOHBIX COCAMHEHHH, O4YeHb BBhICOKas. UTO KacaeTcsi METOJUK
ONPENEIICHNS ITOTO IapaMeTpa, OHU OTPAHUYECHBI.

OcHoBHOM TekcT. [[ns1 onenku xpynkoctu B padorax [.B. Camconosa, B.C.
Hemmopa, JIL.M. XpenoBoi u 1p. [S5] MCHOJB30BAICS METOJ MHUKPOXPYIKOCTH.
CyurHocTh 3TOM METOJMKM 3aKJIIOYaeTCs B TOJYYEHHUHM OTIIeYaTKa ajlMa3HoM
nupamuasl npudopa [IMT-3 npu pa3HbIX Harpyskax, C OL€HKOM KOJMYECTBA U
XapakTepa BO3HUKAIOUIMX NPU 3TOM TpeuMH W Apyrux naedektoB. Ilpu stom
BBOJIMTCS TaK Ha3bIBa€MbI CPEIHHI 0al XpPYNKOCTH, PACCUMUTHIBAEMBIN 1O CTENEHU
pa3pylIeHUs], MPOSBIISIIOIEHCS B XapakTepe oTnevyaTka (puc. 2).

L

Puc. 2. Xapakrep 0oTne4aTKoB JIsl OLeHKH 0a/11a pa3pylieHus

OrneHka CTENEHW pa3pylmieHUsT MPOU3BOIUTCS TIO0 MATHOAIPHOW —IITKaje
(Tabnuma 1).

Tao6auma 1
OueHkKa cTeneHH pa3pylleHusi 0 NATHOAUIbHOM HIKAJIe
bain paspymenus Xapakrep oTneyarka
0 OtreuaTok 6€3 BUIMMBIX TPEIIUH WA CKOJIOB
1 Opna HeOombIIast BEpTUKAIbHAS WIJIM TOPU3OHTAIBLHAS TPEIIMHA
2 1-2 TpenuHbl
3 2-3 TpeuyHbl, CKOJI C OJHON CTOPOHBI OTIIEYATKa
4 Bosbiie 3 BepTUKAIbHBIX TPEHIMH
5 [TomHOE paspymienue GopMel OTIIeUaTKA

Paccunrannsie no ¢popmyne
Z =0n, +1n, +2n, +3n, +4n, +5n, (1)
3HAYEHHUsl NAIOT BO3MOXKHOCTh OIEHHUTH XPYIKOCTb COeAMHEHHs. B 3Tux paborax
TaKXKe YKa3bIBaeTCs, 4YTO pocT (pakTopa XpyHKOCTH, Oajuia MHUKPOXPYIKOCTH,

YBEJIIMYUBACTCS C YMCHBIICHHUEM CPCIHCKBAJPATHYHBIX KOJICOAHWH Vu® W
IPOU3BEACHUS mb” .
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Crnenys BhIIIEyKa3aHHOMY, MBI UCCJIEIOBAIIA XPYIIKOCTh IoAeKabopusoB Y B,
TbBlz, DYBlz, HOB12, ErBlz, TmBlz, YbB]z, LUBlz, ZI'B12 Ha o6pa3uaX
0/1eKabOpUIOB, TOJYYEHHBIX METOAAMH  IOPOLIKOBOM  METAJUIypruu, IO
MHUKPOTBEPAOCTH, OIpEeIeIAEMOM Ha npudope I[IMT-3, TIIATEJIBHO
sTajoHupoBaHHOM Ha Kpuctamax NaCl ¢ ucnonp3oBaHueM HuM(oB 00pas3ioB
J0/ICKa0OpUJIOB B IIMPOKOM MHTEpBajie HArpy30K Ha HHJIEGHTOp mpubopa
(30+200)-10 H.

Kak mokazamu sKCHepUMEHTHI, 3HaUC€HUsS MUKpOTBepaoctu it YBj,, TbBy,,
DYBlz, HOBlz, EI'BIQ, TmBlz, LUBlz, ZI'B12 COCTaBHJIN 3200, 2600, 2400, 2700, 2800,
3000, 2900, 3000 KI/MM” COOTBETCTBEHHO.

UTo 0YeHBb BaXKHO, HU JUIsl OJTHOTO U3 MCCIICAOBAHHBIX J0/IEKAOOPHUIOB BILUIOTH
no Harpy3ku gaxe 0,2 H ckonoB Ha oTmeyarkax He Habmoganock. MckimoueHue —
nonexkabopua YbB,,, y koToporo yxe npu Harpyske 0,05 H nHabGnroganuch CKOJBI U
MHKPOTBepaOcTh 2500 Kr/MM” ObLIa ycTaHOBIEHA TIpH Harpyske 0,030 H.

Paccuutannple HaMHM CpeAHEKBaJIpaTUYHbIE KOJIeOaHHUS KOMILUIEKCOB B
coeaquHeHusax tumna MeBi, okazamuce 0,048; 0,042; 0,047; 0,042; 0,043; 0,043;
0,043, 0,041, 0,043 A JJIs1 YB12, TbB]z, DYBIQ, HOB]z, EI'Blz, TmBlz, YbB]z, LU.Blz,
ZrB, cOOTBETCTBEHHO, a Xapakrtepuctuueckue temmeparypol 1094, 834, 871, 886,
888, 1250, 1450 K u Torma npousBenenuss m@> coctaBuiu (354; 423; 354; 195; 384;
372; 341; 150; 212)-107"® xr- K>

3aki0ueHue M BbIBOABL. 3 MPOBEAEHHBIX UCCIEAOBAHUNA U TEOPETUUYECKUX
MPEANOJI0KEHHM, YCTAHOBIICHHBIX MO JUTEPATypPHBIM UCTOYHUKAM, CIEAYET CAEIaTh
BBIBOJI, YTO IS JTOJCKaOOpUJIOB MO CKOJIaM (JIIs JT0JeKa0OpUI0B OHU OTCTCTBYIOT
npu Harpyskax (30+200)- 107 H) u mponsBeicHHIO m 6’ HElb3sl OHO3HAYHO OLCHHUTH
XPYIKOCTh J01eKa00pua0B. MOXKHO clieTaTh BEIBO: €CJIA HET CKOJIOB, TO XPYIIKOCTh
I[OI[eKa60pI/II[HBIX (1)33 YBlz, TbBlz, DYBlz, HOBlz, EI'BIQ, TmBlz, LUBlz, ZI'BIQ
HU3Kas. Y 3THX MaTepuaioB HAOIIOJAETCs MOBBIIICHHAS BA3KOCTh, MIIACTUYHOCTh U
O3TOMY OTCYTCTBYIOT CKOJIBI.

[To-BuUMOMY, XpYIIKOCTh KYOUUECKUX T0AeKa00pua0B MeTaiioB YB,, TbB,,
DyBi,, HoB,, ErB;, TmBi;,, LuB,, ZrB;, x0T 1 BbICOKas, HO HUXKE, YEM Y IPYTUX
TYTOIUIaBKUX COEIUHEHUN — KapOWJ0B, HUTPHUAOB WIIM, HANpUMEp, OOPUIOB THUIIA
MeB, [5]. OTo xe nmoaTBepkaal0T 00Jee BHICOKME 3HAUYECHMSI CPEIHEKBAIPATHUHbIX
KoneOaHuii KoMmiuiekcoB B MeBj;, 4To MOXHO CBf3aTh C «Pa3pbIXJISIOLIIM)
BIIUSTHUEM PEKO3EMEIBHBIX HOHOB B PEMIETKE JOAEKA0OPHUIOB.
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Abstract. The paper studies the brittleness of dodecaborides YB;, TbB;, DyB;, HoB,,
EvB;,, TmBj, YbBj, LuBj, ZrB;; on samples obtained by powder metallurgy using the
microhardness determined on the PMT-3 instrument. The results are explained by the crystalline
structure of the materials studied.
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Annomauun. Ilposedeno Mmooenuposanue nNPoOXOHCOEHUs MENI08020 UMNYIbCA Yepe3
Mopyesyro NOBEPXHOCMb YUNUHOPA KOHEUHBIX pazmepos 6 ¢hopme 3a0auu Ol YPAGHeHUs
2unepooIUYeCcKol menionpo8OOHOCMU ¢ epanuynbimu ycrosuamu Il pooa. /leticmeue mennogozo
UMNYIbCA OM  GHEUIHE20 UCHMOYHUKA UMUMUPYEMCS 6HE3ANHbIM B03HUKHOBEHUEM HAYATbHOU
8bICOKOU memMnepamypsbl Ha 0OHOM U3 MOpYo8 YuruHopa. Pewienue 3a0auu menionposooHoCcmu —
MONLKO IKCHOHEHYUATIbHOE, MOJNCem NpedCmasiamovcs TUHEUHOU KoMOuHayuel 08yx Moo, nepeas
U3 KOMOpbLIX  XAPAKMepu3yemcsi GblCOKOU CKOPOCMbIO OXAANCOCHUS U MOXMCem O0O0BbACHUMb
UHUYUAYUI0 8 Mamepuane YUIUHOPA COBUL08bIX Oehopmayuti  npu memnepamypax @hazosvix
npespawjenuil. /i pacuémos nouyyeHvl NpudIUNCeHUs memMnepamypHuix nouel 6 guoe ompe3Kos
@DYHKYUOHATbHBIX PAO006 NO COOCMBEHHbIM QYHKYUAM 3a0a4u. [Ipusedensvl pe3yibmamsl YUCIEHHbIX
9KCNEPUMEHMO8 O MAmepuana YuiuHopa ¢ menioQusuyecKuMu Xapakxmepucmukamy munda
meépooco cnnaséa BK10-KC. Eciu cmeny Moo npu Mooeauposanuu memnepamypHo2o nojisi 3a0amo
6 uummepsaie memnepamyp (@Gazoevix Nepexo0o8 PAaAIUYHbLIX  KapOuoos eoavhpama 8
NPUNOBEPXHOCMHOM CNI0€ HAZPYHCAEMO20 MOPYA YUIUHOPA, MO IMUM MOHCHO OOBACHUMb HATUYUE
Gazoseoco nepexooa cosueosozo, a ne oupgysuonnoco muna. Coenar 8b1600 0 HEBO3IMONCHOCMU
B0IHOB020 MEXAHU3MA Menionepedaiu 6 pPAaMKax 3a0ayu O01s 2UnepooIUdecKo2o ypasHeHus
Menionpo8OOHOCMU.

Knwoueevie cnosa: ynpounenmue 3dHepeemuuecKuUM UMHYIbCOM, KPY2OBOU  YUIUHOD,
eunepbonuyeckoe ypasHeHue menionposoOHOCMU, 6peMs pelaKcayuu menjio8o2o0 Nomokd,
cobcmeennvie yucia 3a0avu, eparuyHvle ycinosus Il pooa, ounamuxa memnepamypHoco nos,
NOBEPXHOCMHBIU CIOU.

Beryniienue. B OCHOBE psza TEXHOJOTMH YHPOYHEHMS METAJUIMYECKUX
M3ACIUM  JIeKAaT ~ METOABI JJIEKTPOHHO-IIyYE€BOM, JIA3€PHOW, SIJIEKTPOB3PBIBHOU
00paboTok ux mnoBepxHocTed [1-4]. DddexT BBHICOKOIHEPreTHYECKOM 00padOTKH
3aBUCUT OT (PU3NYECKUX TMPOILIECCOB B TMPUIIOBEPXHOCTHBIX CIIOSX H3IENHS,
pPEIaKCUPYIOIIMX HHEPrui0  00paboTKU. ODHeprus o0pabOTKU OlLICHHBaeTCs €&
TEIUIOBBIM KBHUBAJIEHTOM. B IMHaMHMKE TEIUIOBOrO MOTOKA MPOLIECC TEIIIONEPEIadn
B MaTepualie SBISIETCS OCHOBHBIM. BBHIly MMITyJIbCHOTO XapaKTepa Harpy>KeHUs
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W3MIeNUsl BBICOKOW IUIOTHOCTBIO DHEPTUU TPH aHAIW3E PACTIPOCTPAHCHHS TEIuIa
ClIeAyeT YYUTHIBATh BPEMS peJakcallii TeIJIOBOrO TOTOKa. Takum oOpa3om,
OCOOCHHOCTH pPAaCIpPOCTPAHEHHUS TEIJIOBOTO TOTOKAa MOXHO TIPOSICHUTH, €CIIH
chopMynmMpoBaTh M  PEIIMTh 3aJady [ TUNEpOOJMYECKOTO  ypaBHEHUS
TEeIIONPOBOAHOCTU [5,6]. [ CONMOCTaBUMOCTH PE3YJIbTATOB TEOPETUUECKOIO
aHaJM3a C JaHHBIMH SKCIIEPUMEHTAIBHBIX HMCCIEIOBaHUN (B KOTOPHIX B KadeCTBE
o0pasloB YacTO WCIOJB3YIOTCS KOPOTKHME UWIWHAPHI) 3a7ada CTaBUTCA B
HWJIMHJIPUYECKUX KOOPJMHATAX C OCEBOM cummeTpuei [4,7].

IlocranoBka pemenue 3agauu. ChopMynnpyeM MaTeMaTUYECKYIO 3ajady,
MOJICIIUPYIONIYI0 HAarpyKeHue obpasiia — KpyroBoro MuinHapa. B munmuHapudeckoit
CUCTEME KOOPJAMHAT 7, @, z (¥ — paauaibHas, ¢ — OKpYXHas, z — 0CeBasi KOOPIMHATHI)
OCECHMMETPUYHOE OJTHOPOJHOE YpaBHEHHE TEIUIONPOBOJHOCTH MJI TEMIIEpPaTyphl
{(z, r, z), TIe IEpEMEHHasl T — BpeMsi, umeeT Buf [8]:

ﬁ+‘[ 82t =a 8_21‘4_1@4_6_21‘ (1)
or o7’ or* ror oz*)°

rae a — Kod(QQUIMEHT TeMIepaTyponpOBOAHOCTH Marepuana odpasua, 7, —
BpEMs PpPCIaKCAllMKM TCIUIOBOI'O IIOTOKA, ITOCTOAHHAA XapaKTCPHUCTHKA MaTcpHalia
W3JeINs; e CYIeCTBOBAHUE ONpe/eseT KOHEYHOCTh CKOPOCTH PACIPOCTPAHEHUS
Temna 9=./a/z, .

['pannuHOE ycroBUE HA LUIMHAPUYECKON MOBEPXHOCTH 0Opasia paauycoM R u
tommuuon H 3amaércs B dopme TermmooOMeHa 1o 3akoHy HbioTOHA ¢ OKpykaromiei
Cpenoii, UMeIoLleH TeMnepaTypy f. [6]:

ot
A— =—a(t-t, ), 2
orlr=R ( C) ( )
rie A — Kodh(UIMEHT TEeIMJIONMPOBOAHOCTH MaTepuana oOpasmna, a —

koo puImenT TermrooOMeHa MeXAYy TIMOBEPXHOCThIO 00pas3a W OKPYKaroIIeH
cpemoii. Takoi ke TemwIOOOMEH 3aJaH Ha TOPIEBOM IUIOCKOCTH 00pasia,
MIPOTUBOIOJIOKHOMN IJIOCKOCTH HATPY>KEHUS:
ot
A

o =—a(t-t,). (3)

z=H

HavanbHoe ycnoBue 3a7aéT TemmepaTypy Ha IIOocKoctd z = (0 B HadaJIbHBIA
MOMEHT BPEMEHMU:

t(0, r, 0) = t,. 4)

Crnenyer mog4epKHYTh, YTO HET HUKAKUX JOMOJHUTEIbHBIX MPEINOI0KEHUH 110
HAa4YaJIbHOMY paclpe/ejieHUI0 TeMIrepaTtypbl B Telle oOpasua. YpaBHeHue (1) u
ycioBus (2), (3) u (4) cocTaBisOT 3a1auy A ypaBHeHus (1).

Breném 6e3pazMepHbie TepeMEHHBIE:

r z a R H
= , ¢= , §= >0, 0< S\/:, 0< S\/:,
P vRH d vRH RH P H g R
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0e3pa3MepHyI0 TOCTOSHHYIO ﬂz%\/RH , Oe3pa3MepHOe BpeMsi pellaKcaluu

art .
TEIJIOBOTO MOTOKA ¢ = ﬁ M Pa3MEPHYIO IIEPEMEHHYI0 0 = (11, ).

C mno3uuuii KJIacCUYECKOW TEOpUH TEIIONPOBOAHOCTA [6] TEepeMeHHas s
sBysieTcs aHasorom unciia dypwe Fo, mocTossHHAs S urpaet posib unuciia buo Bi.

B HOBBIX mnepeMeHHbIX TocTaBieHHas 3anada (I — 4) Qopmymnupyercs
CJIeIYIONTUM 00pa3oM:

06 0’0 o6 100 0°6
. = + +

—+ = — 5
os 1 s’ op> pop 0c )

(%Jrﬂ.gj © =0, (a_Jrﬂ.gj y =0, 9(S,p,§)s=0=90.
P S

H R c=0

Jlnist perieHust 3aja4u MPUMEHUM METO/ pa3/iesIeHUsI IEPEMEHHBIX:
0(s,p.c)=H(s.c)-W(p) .
[ToncranoBka 3TOoro pasznoxkenus B auddepennmanbHoe  ypaBHeHUHE (5)
MPUBOANT K IBYM AuddepeHnnanbsHbIM YPAaBHCHUSIM:

W'+—W'+v'W =0, q—+—- +V'H =0, (6)
P os 0s I
rae v’ — HEOIIpeIeJIEHHAs] [TOCTOSTHHAS.
Pemiennem ypaBHeHus
W'+ p)W' +vW =0, (7)

HE UMeroIuM ocobeHHocTel B Touke p = 0, aBnsercsa Qynkuus beccens 1-ro
poja HyJieBoro nopsjka [9]:
Wip) = AJy(vp), A = const.

R
['pannunoe ycnoBue s ¢yHKuun 6 npu p = \/; IPUBOJIUT K

anredpanvueckoMy ypaBHEHHIO

T )

501071 ,u~J1(,u)—\/§-ﬁ-Jo(y):0, rae uzv-\/g. (8)

[To xopusm u; ypaBHenus (8) HaxoguMm OECKOHEYHOE CEMEWCTBO JTMHEHHO
HE3aBUCUMBIX U OPTOTOHANBHBIX QyHKIUN Jy(v;p) [6]; J;1(vip) — PyHkuus beccens 1-
ro poaa mnepBoro mnopsnaka. OOmee pemeHue ypaBHeHus (7) mpencTaBisieTcs
pazyioxxeHuem no 0asucy pyHkuuit Wi(p) = Jy(vip):

W(p)= iww) =3 4J,(vp) )
i=1 i=1

KOC—)(I)(bI/IHI/ICHTBI A,- KOTOPOT'O HAXOAATCA U3 HAYAJIbHOT'O YCIIOBUA:
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0(s,p6)ls=0=HO,0)-W(P)=1W(p)=6y , D AJy(vip)=6, :
c=0 i=1

A = 22 .J‘O\Eﬁo.p.Jo(yip)dpz 290"2]1(’%) .

( %@+Qjﬁmo

i

Tpebosanue H(0,0) = 1 nnsa dbyuknuun H(s,{) oOecrneuynBaeT BBIMOJHEHUE
HAYaAJILHOTO YCJIOBHUS 3aJa4H.
O’H 0H &’°H

Pemenune ypaBHeHus ¢ ———+—-——+v’H =0 u3 (6) npencraBum B BHJE:
os os Oc
H(s,) = Fi(&)F(E), §1:%+g, fzzé(s—\/a-g) . Homyurm OOBIKHOBEHHBIE
q
, . 2<c+- q-vz)
muddepeHanbabple  YpaBHEHUS F —c F=0, F +———=F =0, WuX

Ja(1+4¢q)

pe]_HeHI/I?IMI/I ABJIAKOTCSA (I)YHKI_[I/II/I
2(c+ q-vz)

F (&)= ¢S, Fy(&)=Be (10)

¢, A, B — ipou3BoJibHbIE MOCTOSTHHBIE. OYEBUAHO, YTO 3HAUYEHUS MOCTOSHHBIX C;
OyIyT OnpenensiThCs 3HAYECHUSIMU COOCTBEHHBIX YHCEI V;, 33Jal0IIUX COOCTBEHHBIE
byukiuu Wi(p) = Jy(v;p). Ecnu noguuHUTh KO3PGUIIMEHTHI A; HAUaAIIbHOMY YCIOBHIO
3agayu s ypaBHeHus (5):

TO NMPOU3BEACHHUE MTOCTOSHHBIX A U B MOXHO MOAYMHUTH yCiI0BUIO A-B = 1.
O6benuuss pemenus (9,10), momydaeM pelieHHe 3a4adyd A ypaBHEHUS
TEIJIONPOBOAHOCTH:

s

ﬁ(l+4ciﬁ)

i'SJr\/?'g

0= 4, (v,p)
(11)

%_ ¢ gV ].S (c +ci+ﬁ-vi2Jg
© 9 Jq|1+4c;Jq T 1+dce fq |
:ZAT'JO(‘GP)'e ( J €

=1

o . 00
3HadyeHUS C; HAUWJACM U3 I'PaHUYHOI'O YCJIOBHA (8_+ﬂ9) 4y =0 Ha TOpLEC
9 ¢=
R
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o /H
OUJIWHAPpA C KOOPpJAUHATOU ¢ =,|— KaK pCIICHUS YPAaBHCHUA!
R

V2
e+ GV

Tirac g TP

YncieHnble DJKcIepuMeHTbI. B kauecTBe mnpuMmepa TpuMeM JaHHbBIC,
npencraBieHHble B pabore [7]. OOpazen u3 kapbunpa Boibppama uMeer (Gopmy
Kpyroporo nwmHapa ¢ paguycoM R = 0, 012 » u Beicoroi H = 0,010 m.
[I10THOCTH Macchl ciaa y = 16000 ke/a’, yrnenbHas TEMIOSMKOCTh ¢ CIIIABa B
uarepBaie temneparyp 2000..2800 °C pasuma 186 /[luc/(ke'K). Kodbduument
TerIonpoBoAHOCTH ciuiaBa A = 150 Bm/(m-K), koadpdunmeHT temiooomena o = 200
Bm/(v’*K) B YKa3aHHOM MHTEpBaje TeMIIEpaTyp. 3aIaquM Ha4aibHOE YCIOBHE: 0) =
2870 °C, 5TO 3HA4YEeHHE COOTBETCTBYET IIJIOTHOCTH MOIIHOCTH HarpyxeHus 6,2
I'Br/™M° B UMITYJIbCE JJIUTENBHOCTHIO 110 MKC.

YucrieHHasl OLeHKa pe3y/ibTaTOB aHAJIM3a CYHIECTBEHHO 3aBUCHUT OT 3HAUYCHUS
rapameTpa 7, — BpEMEHHU peJlakcaliuy TerioBoro notoka. Cienys pekomengauuu [8],
HasHauuM 7, = 410° c. BblumcouMm  mapameTpbl:  Ko3ddHIHMEHT

TEMIIEpPaTyPOIIPOBOAHOCTH  a=Alcy = 5107 m’/e, ﬂzgx/RH = 0,014605, Jq=

2:10°. Cps3p 6e3pa3sMepHBIX M HCXOAHBIX apryMeHToB (GyHKIWil: T = 2,398s, r =
1,095 'lO'zp, z = 1,095107%. C wuCnonb30BaHUEM CHUCTEMBI KOMIIBIOTEPHOM
marematuku Maple [10] BbIYMCIIEHBI COOCTBEHHBIE YUCHA V; U KOPDUIIUCHTHI C; , i
= 1..25. 3nauenus O Ge3pa3mMepHON TeMIlepaTypbl anPOKCUMUPOBAHBI OTPE3KAMU
(YHKIMOHAIBLHOTO Psifia U3 TEPBBIX 25 YIEHOB psAJla, CXOJIUMOCTh pslia MPOBEPSIIACH
10 HAYaJIbHOMY YCJIOBHIO 33/1a4H, OTPEIIHOCTh HECYIIIECTBEHHA.

BekTtop v cobcTBeHHBIX 3HaueHuit v; 11 pyukuuu W(p):

v = (0.16261, 3.48683, 6.37925, 9.24912, 12.11233, 14.97269, 17.83156,
20.68956, 23.54700, 26.40407, 29.26087, 32.11748, 34.97394, 37.83029, 40.68655,
43.54274, 46.39886, 49.25494, 52.11097, 54.96698, 57.82295, 60.67890, 63.53483,
66.39074, 69.24663).

Bektop ¢ coOcTBeHHBIX 3HaueHu c¢; QyHKIMU H(s,{) MOXeT WMETh JBa
MPEJICTABIICHHUS:

cl= (-0.00730, -0.00731, -0.00734, -0.00739, -0.00745, -0.00753, -0.00762, -
0.007773, -0.00786, -0.00800, -0.00816, -0.00833, -0.00853, -0.00873, -0,008896, -
0.00920, -0.00946, -0.009973, -0.01002, -0.01032, -0,01065, -0.01098, -0.01134, -
0.01171, -0.01210);

2 =(-2.5-10°, ..., -2.5:10%), ¢2; = const = c2 = -2.5-10".

[Tonyyaem nBe MoJbl TPUOMMKEHHBIX PEIICHUN 3a/1a4d, TIepBasi COOTBETCTBYET
Pa3JIMYHBIM 3HAYEHUSIM C; :

25 2eli4p

Ol(s.p.c)=> AJy(v,p)-e ¥ -ePe (11a)




25 Zij-ﬂ_S s
92(s,p,g)=;A7Jo(vip)-e b .ers, (1106)

Ha pue.1 npescraBieHsl 3aBUCUMOCTH TeMIepaTypsl 61(s,p,¢) U 62(s,p,g) OT

0e3pa3MepHBbIX BPEMEHU U OCEBOM KOOPJAWMHATHI ISl (PUKCUPOBAHHOTO 3HAYEHUS
6e3pa3mepHOro paanyca. MoxKHO 3aKIIOYUTh, YTO, HECMOTPSI Ha MaJIOCTh MapaMeTpa
T,, OJHOBPEMEHHOE CYIIECTBOBAHUE B YPAaBHEHUHU TEIUIONPOBOJHOCTH YJIEHOB 01/0T

u 7,-0%t/07> 0OYCIOBIMBAET CYLIECTBOBAHHE ABYX MOJ  3KCIIOHEHIMAIBHOTO, HE
BOJIHOBOTO, IIEpepacHpeIeeHUs] HAYaJIbHOIO OISl TEMIIEPATYD.

a2, oC 1500
81,"C

0
5.x 10712
1x 1o
1.5% 10 Y
21071

5 130

Puc.1 Pacnpenenenusi Temneparyp Uil pa3Jii4HbIX MO/l pemienus (mpu
¢pukcnpoBanHom 3HaYennu p = 0,5) oT MOMeHTa HaYaIa HATPYKEHUS; d —
mepBbIe 6 MHH. OCTHIBaHHS, 6 — 10 MOMenTa Bpemenn 4.8-10" ¢; 7, =4-10"% ¢.

Ha pwuc.2 nokaszaHo pacnpeaelieHue TeMIepaTypsl 1Mo Teay oOpa3lna B MOMEHT
BpeMenH T = 4-107'% ¢ oT Hauana HarpyXKeHHs, MIMEHHO TAKOH MPOMEXYTOK BPEMEHH
COCTaBIISIET BpEMS 7, peJaKCaluy TEIUIOBOTO IMOTOKa. XapaKTepHO, YTO KapTHHA
pPUCYHKa 2 HE MEHSETCSA NpHU 3HAYEHHUSX BpeMeHu T < 7,. Takum obOpazom, puc.2
IpeCTaBIsieT rpauK HAYaIbHOTO YCJIOBHMS paccMaTpUMBaeMO#l 3adaud MO Temy
obOpasma. Jlns ceueHuss Tema oOpasma 1miockocteio ( = 0.456 pacnpenencHue
TEMIIepaTypbl IOKa3aHO Ha pUc.3.

O4eBuHO, YTO MPEICTABICHHBIE PE3YJIbTaThl 3aBUCAT OT BHIOOpA MapaMeTpa 7,
terionepenayn. boiia mpoBeieHa OlleHKa BIMSHUS 3HAYEHUs] 7, Ha CYIIECTBOBaHHE
JIByMOJIAJILHOTO SKCIIOHEHIHATBHOTO pernenust 3anaun. s 7, = 9-10° umeem msa
BEKTOpa COOCTBEHHBIX 3HAUeHUU PyHKUIMH H(S,{):

cl= (-0.007306, -0.009126, -0.013407, -0.020134, -0.029309, -0.040930, -
0.054999, -0.071514, -0.090476, -0.111885, -0.135742, -0.162046, -0.190799, -
0,221100, -0.255649, -0.291747, -0.3309293, -0.371289, -0.414735, -0,460631, -
0.508978, -0.559775, -0.613024, -0.668725, -0.726878);

c2 =(-1666.674, ..., -1665.954), c2; MEJIECHHO YMEHBIIAIOTCSI.
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Puc.2 Pacnpenenenune remneparypbl Puc.3 Pacnpenenenune remneparypsbl
01mo Teary o0pa3ua B MomeHT BpemeHn 01 mo ceyenuro oopasua = 0.456 B
t=410"c. nepsbie 0.48 c.

CoOoTBETCTBYIOLIME MOJIBI PACIPEAECICHHUS TEMIIEPATYP MOKa3aHbI HA pUc.4.

Y
R
ST
IR
XX
Sl le oy

Puc.4 Pacnpenesienust remneparyp AJs1 ABYX MO/ pellieHus (mpu
(puxcupoBanHom 3HaveHnu p = 0,5) OT MOMeHTAa HAYAJIA HATPYKEHUA; @ —
nepBbie 10 MHH. ocTbIBaAHUS, 6 — 10 MOMeHTa Bpemenn 1.2:10° ¢; 7,=9-10" c.

Kaxnoe us 01(s, p,c) U 62(s, p,s) ABIAETCA PELICHUEM OJHOM M TOM XK€ 3a/1a4u

TUTsI TUTIEPOOTMYECKOTO YpaBHEHUSI TETUIOMPOBOIHOCTH ¢ HAdYaJdbHBIM YCJIOBHEM —
3aJJaHHOW TEMIIEpATypOd Ha IEPEIHEM TOPLUE LWIMHAPA B HAYaJbHBIK MOMEHT
BpeMeHu. B npunIume BekTopsl ¢l u €2 cOOCTBEHHBIX 3HAYCHUM 711 YPABHECHHUS:

O’H oH o’H

et

os os Og
OTIPEeIISAIOT YacTHbIE peteHust TuddepeHInanTbHbIX ypaBHEHUN

VvIH =0
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, , 2(c+ q -v2)
F =c-F =0, F +————F, =0,
Ja(1+4¢q)

JAUHEIHas KOMOMHAIMS KOTOPBIX C IPOU3BOJIBHBIMU IIOCTOSIHHBIMU COCTaBJISIET
obmee penreHue 3agayd. OJHAKO B 3TOHM IOCTaHOBKE HEOOXOAMMO 3aJaHHUE €IIE
OJIHOTO HAYaJILHOI'O YCJIOBHMS — CKOPOCTH H3MEHEHHUsS TEMIIEpPAaTyphl Ha IEPEIHEM
TOpLE LUUIMHIpPA B HAaYaJIbHBIM MOMEHT BpeMEHHM. Takoe MONOJHEHME HadvabHBIX
YCIIOBUH CYHIECTBEHHO CYKA€T I10JI€ BO3MOXKHBIX PE3y/IbTaTOB aHAJIN3A.

B nanunoi#t pabore uzbpan apyroi nojxoj. JluneliHas koMOWHAIUs pEIICHUM
O1(s, p,s) U 62(s, p,c) TAKKE SABJIAETCA PELICHUEM pACCMATPUBAEMOM 3a/1a4u:

O2(s,p,5)=8-01(s,p,6)+(1-5)02(s, p,5),

0 — J0JIA ToJisl TeMneparypHoro nojis 61 B none ). TemnepatypHoe nojue 6
MOCIIEZIOBATEILHO BO BPEMEHH peain3yeT 00€ MOJAbI PElIeHUs 3aJauyd, HAauhHAas C
obicTpoit Monbl (pue.S). Daktuuecku moje ) MoAENHpPYeT TeMIlepaTrypy
MPUIIOBEPXHOCTHOTO CJOA METaJUIMYECKOTr0 H3AENUs C BBICOKOW CKOPOCTBIO
OXJaXICHUsT M TpaHUIy JABYX (a3, Ha KOTOpOM JocTUraeTcsi HaumOOoJbIIee
ynpounenue (Ha rimyoune 30 — 50 mx [7]).

3HaueHus: COOCTBEHHBIX Uucen cl; U ¢2; ABIAIOTCA BEIIECTBEHHBIMU BILJIOTH 0
T, = 10° C, MpU JajdbHEWIIEM BO3pACTaHUM 7, YHUCIa Cl; U C2; CTaHOBSITCA
KOMIUJIEKCHBIMU UM CONPSDKEHHBIMU. JTO O3HA4aeT, YTO [OBBIIIEHHE Beca
COCTABIAIOIIEH 7, -0°t/07’ THIIEPOONTMYIECKOTO  yPaBHEHHS  TEMIONPOBOJHOCTH

MMPUBOAUT K CMCHC MCXAaHH3Ma TCIUIOIICPCAAadIU U IICPCXOAY OT 3KCIIOHCHIUAJIILHOT'O
pacceiaHusa TCIia B CpEAY K BOJHOBOMY IICPCHOCY TCINIA K OXJTAXKIAIOIIUMCH
IMOBCPXHOCTAM HUJIMHAPA.

gE. °C
Bz, "C 15

150 P

Puc. 5 Pacnipenesienust remnepatyp 62 10 N0JIHOT0 OcThiBaHus, 0 = 0.5; a —
7,=410" ¢, BpeMsl OCTbIBAHMS 4 MUH.; 0 — T, = 9-10°% ¢, BpeMsl OCThIBaHMS 6
MMH.

BoiBoabl. [loctaBnennas 3amada i1 TUMEPOOJIMYECKOTO  ypAaBHEHUS
TEIUIONPOBOJAHOCTH TOKA3bIBAET BO3MOXKHBIE BUJIBI TeIionepeaay B TeJe

113



MATUHAPUYECKOTO 00pa3iia Mpu HArpy>XKeHUH TOoplla MUIUHAPA KPATKOBPEMEHHBIM
TEIJIOBBIM UMITYJIbCOM, MHUIIUUPYIOIIMM BBICOKYIO HauaJbHYIO TEMIEPATypy TOPIA.
DOKCHOHEHIIMAIBHOE PEIICHHE SIBISETCS JIMHEHHOM KOMOMHAIMEN NBYX MOJ, MepBas
[0 BPEMEHHU U3 KOTOPBIX XapaKTEPU3YETCS BBICOKOM CKOPOCTBIO OXJIAXKICHUS U
MOET OOYCIIOBUTHh B MOJHUKPUCTAIUIMYECKOM MaTepuasie o0pasla KOJIEKTHUBHBIC
CABUTOBBIE AePOpMALMK CO 3HAYUTEIbHBIMM BHYTPEHHUMHU HAMpPSHKEHUSMU TPU
TeMriepatypax (a3oBeIX mpeBpamieHuii. Eciam cMeHy Moa Tpu MOJACIHPOBAaHUHU
TEMIIEpPaTypHOro mojst 3axatk B uaTEpBaie 500..800 °C, TO MOKHO OOBACHHUTH (haKT
¢dazoBoro nepexoaa He AUGE Y3MOHHOTO, a CIBUTOBOTO TUIA. BOIHOBOI MexaHU3M
TeIUIonepe1aun B mpoiieccax MTOBEPXHOCTHOTO YIOPOYHEHUS
BBICOKODHEPTETUICCKUMU UMITYJIbCAMH MAaJOBEPOSATECH BBUJY CIHUIIIKOM MEIJICHHOM
penaKcalyy TermjIOBOro MOTOKa, HEMPUEMJIEMOH TSI METAIITHYECKUX MaTEPUAJIOB.
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Abstract. Modelling of passage of a thermal impulse through a face surface of the cylinder of
the final sizes in the form of a problem for the equation of hyperbolic heat conductivity with
boundary conditions of Il kind was carried out. Action of a thermal impulse from an external
source is simulated by sudden occurrence of initial high temperature on one of cylinder end faces.
The decision of a problem of heat conductivity — only exponential; it can be represented by a linear
combination of two fashions, first of which it is characterised by high speed of cooling and can
explain initiative in a material of the cylinder of shear deformations at temperatures of phase
transformations. For calculations are received approach of temperature fields in the form of series
of functions segments on own functions of a problem. Results of numerical experiments for a
material of the cylinder with thermophysical characteristics of type of firm alloy BK10-KC are
shown. If change of fashions at modelling of a temperature field to set in the range of temperatures
of phase transitions of various tungsten carbides in subsurface layer of a loaded end face of the
cylinder these can explain presence of shear phase transition, instead of diffusion type. The
conclusion is drawn on impossibility of the wave mechanism of a heat transfer within the limits of a
problem for the hyperbolic equation of heat conductivity.

Key words: hardening by a thermal impulse, the circular cylinder, the hyperbolic equation of
heat conductivity, time of a relaxation of a thermal stream, own numbers of a problem, boundary
conditions of Il kind, dynamics of a temperature field, a subsurface layer.
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Annomauun. Cmamovs noceéaujena uccied08aHu0 U3MeHeHus CMmpyKmypvl U C8OUCME cmanu
LIIX-15, komopvie 6vi1386aHbl 0OPAOOMKOU NOBEPXHOCMHO20 COL UOHAMU dA30ma u mumaua. B
pe3ynremame 06paboOmKu NOBEPXHOCMHO20 CN0sI MBEPOOCHb KOMNOIUYUU NOBEPXHOCIHBI CLOU —
NOONI0JCKA YBeNUdUBAemcs 6 08a pa3a NO CPAGHEHUI0 C MBEPOOCMbIO OCHOBHO20 Mamepuand u
cocmaensiem 4,2 — 4,3 Illa, suepeus aoeezuu cocmasuna 1,89 I'lla. Onmumanvioe 6pems
00pabomxu UOHHOU uMnIanmayuell OJisk NOJYYeHUs CMOUKUX K UCTMUPAHUIO HUMPUOHBIX HOKDbIMULL
cocmaensiem 50 — 60 munym. Tonwuna moouguyuposanroco cios cocmaeusiem 1 MKm.

Kniouesvie cnosa: uownas umnianmayus, MOOUDUUUPOBAHHBIU CNOU, KOPNYCKYIAPHOE
Jlecuposanue, HUmpuovl, CmMpyKmypa cos, moawuta Clos, meepoocmy, ad02e3usl.

Beryniienne.

MoauduiupoBaHHble  MOKPHITHS ~ TOJYYAalOT  PAa3jIMYHBIMA  METOJaMHU:
BAKYYMHBIM HCIIQPEHUEM, BAKYYMHBIM OCQXICHHUEM, PEAKTUBHBIM DPACIBUICHUEM U
T.1. Ho B mocnemnnue roasl Bce OOJbIIee YUCIO YYEHBIX MPUMEHSIOT BaKyyMHBIE
MOHHO-TUIa3MEHHBIE METOABI JJISl IMOJYYEHHS YNPOYHSIONIUX TBEPABIX IMOKPBITUU.
Mertoapl ynpoyHeHHs NPEAyCMATPUBAIOT CO3JAaHME IOTOKA YaCTHI[ BEIIECTBA M
B3aMMO/JICHCTBUE TMOJIYYEHHOIO0 MOTOKA C MOMJIOKKOW Marepuaia. Pe3ynbTaT 3TOTO
B3aMMOJECHUCTBUS TMPOABISAETCS B KOHJECHCAIIMM BEIIECTBA HA MOBEPXHOCThH U B
HACBILIECHUN BELIECTBOM IOBEPXHOCTHOIO CjI0s. B OCHOBHOHM CBOEU Macce METOMbI
YIPOUYHEHUSI UCTOJIb3YIOT MOTOKM YacTHUI[ aTOMAapHOI0 pa3Mepa (KOPITyCKYJSpHbBIN
MOTOK BEIIECTBA), MOITOMY OOBIYHO TOBOPAT O METOAE KOPIMYCKYJISPHOTO
JerupoBaHus (MOHHOW WMMIUIaHTanuu). J[aHHBIA METOJ IIMPOKO MPUMEHSETCS B
MAIIMHOCTPOEHNUH, TBEPIOTEIBHOW MUKPOIIEKTPOHUKE, JJI YIPOUYHEHHS JeTalieu
MAIIIMH U CTaHKOB. [Ipu €ro ncnosib30BaHnuy MOJIYYarTCs TBEPbIE, U3HOCOCTOUKUE U
KOPPO3HUOHHOCTOMKHUE MOKPBITHS.

B nocnennee Bpems, B psiie OTpacien TEXHUKH, 11l YIPOUHEHHUS IIOBEPXHOCTEN
CTaJIel W YyTryHOB WCHOJB3YIOT HUTPHUJIHBIE MOIUGUIMPOBAHHBIE TOKPBITHS,
KOTOpbIE OOJIaIal0T PsiAOM IIeHHBIX CBOMCTB [1-3]. OmHako, MpUMEHEHHE STHUX
MOJIU(DUIIMPOBAHHBIX TMOKPBITUH B  Pa3IMYHBIX OO0JIACTSIX MAIIMHOCTPOCHMUS,
CHEPKUBACTCSI MX HU3KOM HAJECKHOCTBIO B IIPOLIECCE M3HOCA JETANEH, IMOITOMY
W3Yy4YEHUE  CTPYKTYPhI, MPOYHOCTHBIX XAPAKTEPUCTUK TMOKPBITUA M CLEILICHUIO
MOKPBITUSA C TOJJIOKKOM, TOJYYEHHBIX METOJA0M HWOHHOM wummuianTanuu (M)
IPEACTABIIIET HAy4YHBIM HWHTEpec. B NPEemIokKEHHOM CTaTbe MCCIEAYIOTCS
MOJIydYeHHbIE ~ MOAU(DUIMPOBAHHBIC  3AlMTHBIE TOKPBITHUS HUTpUIA THUTaHA
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BBIIIEYKa3aHHBIM METOJA0M. 3ydaeTrcsi CTpyKTypa IMOBEPXHOCTH, pOCTa CJIOS H
IPOYHOCTHBIE CBOMCTBA 3TUX MOKPBITUM, a TAK)KE BO3MOXKHOCTh UX UCIOJIb30BAHUS B
KauecTBE 3alIMTHBIX TOKPBHITUA Ha MEIKO- U CPEIHEPa3MEPHOM BOJOYUIBHOM H
MIPOKaTHOM HWHCTpyMeHTe ((duiibepax, HEOOJBIINX BajaX IPOKATHBIX CTaHOB,
pOJIMKaX, KOJbIAX MOJIIUITHUKOB).

TexHuKa IKCIIEPUMEHTA.

JUist mosydeHusl 3allUMTHBIX TOKPBITUH Ha MEJIKO- U CpelHepa3MEpHOM
BOJIOYMJIBHOM U IPOKATHOM HMHCTPYMEHTE B MOJJIOKKY UMILIAHTUPOBAINUCH a30T U
TUTaH B PacHbUICHHOM BHJE. B kadecTBe MoAIOKeK ObUIM MCIIONb30BaHbI 00pa3LIbI
cramu IIIX-15 — craym, YacTo HCHOAB3YEMOM JUIsI M3TOTOBJIEHUS JeTajleu
BOJIOYMJIBHBIX U IIPOKATHBIX CTAaHKOB. B kauecTBe pabouero rasa MCroiab30Balld a3o0T.
HNoHbl BHEAPANUCH B IOBEPXHOCTH CTaJbHBIX MOMJIOKEK P  TEMIEPATYpE
ummanTarmn 50 — 70 °C u paGouem pmanenmn  5-102 Ila. B xauecTBe MHIICHH
UCIOJIb30BAIM TUTAHOBYIO TuIacTUHy. OOpa3ibpl B3BEMIMBAIM MEpe] W IOCIHe
npoliecca BHEIPEHUSI MOHOB Ha aHAJIMTUYECKUX Becax mojenu BJIP-200r.

BaxxHpIM  KpuTepueM TOJYyYEHHS KAYeCTBEHHBIX TMOKPBITUH  SIBISIETCS
MpaBUJIbHAS /1032 BHEIPSEMBIX MOHOB. B mcTounuke [4] ykazaHo, YTO TBEPAOCTh U
M3HOCOCTOMKOCTh ~ MOAMGUUMPOBAHHBIX  MOKPHITUM  MakCUMalbHasg  IpH
HCIIONB30BAHHH 036 BHeApsieMbIx noHoB D=10'"" mom/cm? CormacHo (hopmyiie
pacyeTa J03bl, MPEeAJIaraeMoil TeM € HUCTOYHHKOM, OHa HEMOCPEJICTBEHHO 3aBUCUT
OT BpeMEeHHM HMIUIaHTanuu. [lo3TomMy Ui MONMy4eHHs MOKPBITUH B3sUTM OOpasIlbl
ctamu HIX-15 B komuuecTtBe 25 MITYK M NPOU3BEIM HAINBUICHHUE IPU PEXUMAX:
U,=400B, I,=0,75 A, U= 2 kB, I,= 55 MA, U0 = 25 KB, I;00s = 30 MA. Bpems
MMIUIAaHTalMU BapbupoBajiock oT 10 g0 120 MuHYT, 4TO CIOCOOCTBOBANIO HAOIIOAATD
KMHETUKY POCTa WM HU3MEPSTh TOJILMHY IOIYy4aeMoro ciiosi. Takke BapbUpOBAHHUE
BPEMEHH HMIUIAHTALUKA CHOCOOCTBOBajO Oosee TIIyOOKOMY H3YUYEHHIO aIre3uu
MOKPBITHS.

J103a NOHOB, BHEAPEHHBIX B MOJJIOKKY, COCTaBIIsIA 1,8-1016 - 7,5-1017 HOH/CM?.
OdeHb BaKHO, UTO IPH MCIOJIb30BAHUHM METO/Ia NOHHOW UMIUIAHTALIMH, TEMIIEpATypa
dopMupoBaHUs MHOKpHITHI He Bbicokas (He Bbime 70 °C), 4YTO HCKIIOYAeT
KOpOOJICHHE TOBEPXHOCTH WM pACTPECKMBAaHHME CaMUX JeTajel B mpoliecce
MOJTyYEHUs] TOKPBITHS/

Pe3yabTarhl 3KCIIEPUMEHTA U UX 00CYKIACHHE.

Ha pucynke 1 noxazana ctpykrypa cramu IIX-15 mocne 10 m 40 mun
MMILJIAHTAlMU HUTPHJIa TUTAHA BIITYyOb CTAIbHOM MOJIOKKY.

BusyasibHO BUIHO yKpyHHEHUE 3epHa B TeueHUd 30 MUHYT UMIUIAHTALUU, TIPU
OoMOapIUpPOBKE MOBEPXHOCTH MOHAMHU a30Ta W TuTaHa ctamu [IIX-15. B nanHom
cilyyae HaOIIOJaeTcsi HECKOJbKO MPOLECCOB MpU (POPMUPOBAHUM CJIOSI — BHayaie
BHEJIpEHUE B TOJJIOKKY CTald HOHOB a30Ta M THUTAaHA, 3aTeM HapactaHue ¢a3
HUTPHUIOB U OKCUJOB TUTAaHA, Jajiee YKpylnHEeHue 3epHa ctanu. OIHAKO YKPYITHEHHUE
3epHa B JAHHOM CITy4yae HE NPHUBOJAUT K CHUKEHUIO MPOYHOCTHBIX XapaKTEPUCTUK U
aAre3uy, 4YTO NOATBEPKIACTCS HCCIEAOBAHUEM MEXAHUYECKUX XapaKTEPUCTUK
MOJIy4a€MBbIX ITOKPBITUH.
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Puc. 1. Crpykrypa cranu IIIX-15: a - nocjie 10 MUH UMIVIAHTALIIM OHOB
HuTpUaa U TuTada x 500; 6 — mociae 40 MUH UMILUIAHTAIIMA MOHOB HUTPHUIA U

TAUTAaHA X 500
Aemopckas pazpabomxa

Ha puc. 2 npuBeaeHa BpeMeHHas 3aBUCUMOCTb pOCTa MOAWU(DULMPOBAHHOIO
MOKpbITUA Ha mnojuioxkke cranu 11I1X-15. Ha rpaduke HaGmomaeTcs cMeliaHHBIN
3aKOH POCTa CJIOSl — CHa4aJla UMIUIAHTALWs U HApAaCTAHUE MOKPBITUS POUCXOIUT 10
JUHEHMHOMY 3aKoHy, a mociie 40 MUH BHEApPEHUSTHANBUICHUS HAOIIOAAETCA POCT
ciosi o mapabose. B pesynpTaTe 3TOr0 mpH JaHHBIX YCIOBHUSX OOpasyercs ciou
tonmuHoM 0,9 MKM Npy MakCUMaIbHOM 3HAYEHUH BPEMEHU HaHECEHUS MOKPBITHS 90

MUHYT (puc.3).
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Puc. 2. I'pa¢guk 3aBHCHUMOCTH POCTa MOAM(PUIUPOBAHHOIO OKPBITUS HA

noio:kkax craau HIX-15 or BpeMeHn UMIJIAHTAIIUM HOHOB a30Ta U TUTAHA
Asmopckas pazpabomxa

VCD
(\®]

BpemenHnasi 3aBHCHUMOCTh TBEPAOCTH MOAMMPHUIMPOBAHHOTO TMOKPBITUSA CTalU
[IIX-15 umeer makcuManbHOE 3HaUYeHHE Tipu 50 MUH HapacTaHUs MOKPHITHS (puc.4).
[Ipyu nanbHeWel HMMIUIAHTAlMM HWOHOB BIIyOb  moBepxHOcTH (60-90 wmuH)
TBEPJAOCTh CHCTEMBI HE3HAUUTENBLHO CHMXaeTcs. Ha Mol B3I, TO CBSA3aHO C TEM,
YTO C YBEJIIMYCHHEM TOJIIUHBI CJI0S PU BPEMEHU BHEJIpeHHsI HOHOB Oosee 60 MuH, B
MOBEPXHOCTHOM CJIO€ M3-3a OOMOApAMPOBKH MOHAMH TOJJIOKKH M PaTualliOHHOM
MepeMEeNINBaHNY, BO3HUKAIOT BHYTPEHHHE HAIpPSKEHUS H3-32 HENPEPBIBHOTO
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MOCTYIUICHUST aTOMOB a30Ta W TUTaHa BIIyOb MOMIOKKUA. B pesymapTaTe 3TOTO
MPOUCXOJUT UCKAKEHUE PEIIeTKH (pacliupeHre W OJHOM KpucTauiorpauueckoi
IJIOCKOCTH U CY>KEHHME B JIPYroil), BOSHUKAIOT BHYTPEHHUE AE€(PEKThI, YTO, B CBOIO
odepellb, IPUBOAUT K CHIKEHUIO TBEPIOCTU. 3HAYECHHSI MUKpOTBepAocTH Ha 10-50
MUH HWMIUIAHTalMd HMEIOT B 2,4 pa3a OoJiblliMe€ 3HAYEHHs, YEM TBEPIOCTb
HeoOpabOoTaHHOM MOJI0KKK. MakcuMalbHas TBepA0oCTh paBHa 4,15 I'Tla.

Puc. 3. Onruveckuii CHUMOK MOINEPEYHOro cpe3a MoaAuGuuMpPpOBAHHOIO
NMOKPHITUSA HA Mo10kKe cTajn IIX-15 npu: a — 50 mun ummiianranuu; 6 — 90

MHUH uMILIanTanuu x 2000
Asmopckas pazpabomxa
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IMOKPBITHUEC- ITIOAJOKKA
TBepIOCTh MOMIIOKKHU
Puc. 4. I'pa¢guk 3aBMCHUMOCTH TBEPAOCTH MOAU(PHUIHPOBAHHOIO MOKPHITHSA

crajau IIX-15 or BpeMeHN UMIIAHTALIMM HUTPUIOM THTAHA
Asmopckas pazpabomxa

JIist  yKperieHusT TOBEPXHOCTH PAa3HOTO BHUJAa HHCTPYMEHTA W HAHECCHUS
MOKPBITHIA OY€HBb BAXXHO, YTOOBI MOKPBITHS TUIOTHO MPHUJIETANIO K MOKPHITHIO. MHaue
pu paboTe BOJOYMIHLHOTO WJIM MPOKATHOTO CTaHKA, MOKPBHITHE C TUIOXOM aAre3neu
OBICTPO COTpETCS W HE OYyJIeT BBIMOJIHATH CBOIO (DYHKIIMIO — 3aIUTYy UHCTPYMEHTA.
[ToaToMy KauecTBEHHOE HW3MEPCHHME aJre3ud W pacdeT DHEPTUM aJare3ud OYCHb
BaXHBI TPH OIEHUBAHUU MEXAHUYECKUX XapaKTEPUCTUK OYyIyIIero MOKPHITHSI.
Anresuto (CIETUIEHHE) TMOKPBITHS C TOMJIOKKOW MOKHO OIICHHTHh Ka4eCTBEHHO,
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METOIOM OTPBIBA, TMO0 PaCCUUTATh KOJTUIECTBEHHO.
JInst OIlEHKHM aAre3ur CHUCTEMBI «ITOKPBITUE-TIOJJIOKKA» OBLIA B3ATHl 00pa3Ilbl
Ipu BpeMeHH BHeipeHust HOHOB t = 10 - 90 MuH , 1aHHBIC MPUBEACHBI B Ta0OHIE 1.

Taoauna 1
OueHka BeJIMYMHBI a/iTe3UM MOAU(PUIIUPOBAHHBIX HUTPUAHBIX MOKPHITHH,
I'lla.
Bpewms, PesynbraT n3mMepeHus, Aen. Oueprus aaresuu, ['Tla

MHH I5T. 25T. 35T. I5T. 25T. 35T.
0 65 70 78 0,67 0,97 1,09
20 45 56 75 1,4 1,51 1,18
30 42 50 67 1,61 1,89 1,48
40 46 53 65 1,34 1,68 1,57
50 50 61 79 1,14 1,27 1,06
60 43 62 72 1,54 1,23 1,28
70 47 60 69 1,29 1,31 1,39
80 43 53 64 1,54 1,68 1,62
90 47 62 75 1,29 1,23 1,18
MaxkcuManbHOE 3HaUCHUE 1,61 1,89 1,62

Aemopckasa pazpabomka

3aBUCUMOCTh ~ BEJIMYMHBI ~ QAr€3Md OT BPEMEHH HUMIUIAHTAUMUA  IIpH
WCIIOJB30BAaHUM MHUIICHU TUTaHa (puC. 5) uUMeeT JUHEWHbIM xapakTtep. OaHaKO
BEeJIMYMHA aAre3ud B 2 pa3 BbIIIE€ MPU HCIOJIb30BAHUM CHCTEMbl «IOKpPBITHE-
nomnoxkka»y u3 cramm UIX-15 (puc. 6), yeM MpU HUCHOJIB30BAHUU CHUCTEMBI
«TMOKPBITHE-TIOITIOKKA» U3 KOHCTPYKIIMOHHOM cTtanu BCr3cn [5]. A cuuraro, 4To 310
CBSA3aHO C TE€M, YTO B CHCTEME «IIOKPBITHE-IIOAJIONKKA», JIESTUPOBAHHOW XPOMOM IPH
oOnmyueHnn 0OpasloB aToMaMu a30Ta MHTEHCUBHO QopMupyercs (aza HUTpuaa
xpoma B MonaupuuupoBaHHoM cioe. MoHbl a3oTa, qocturas MOJJI0KKH, HA CBOEM
IIyTH BCTPEYAIOT HE TOJIBKO ATOMBI JKE€JI€3a, a TaKXKE aTOMbl XpOMa M BCTYIAIOT C
HUMHU BO B3aumojeilictBue. B pesynbrare 3TOro (aspl HUTpUIA Kejle3a U Xpoma
bopMUpYIOTCS TPUMEPHO OJMHAKOBBI MPOMEXYTOK BPEMEHM M C YBEIMYECHHUEM
BPEMEHU UMILTaHTAUU AUGOYHIUPYIOT BrIyOb CTAIbHOM MOJIOKKH.

JIJisi MEXaHU3MOB BOJIOYMJIBHBIX M MPOKATHBIX CTAHKOB OIPEACIICHUE CTENEHU
CUEIUVIEHUS] W H3HOCOCTOMKOCTH TMOKPBITHS MOKHO OIPEAEIUTh KayeCTBEHHO,
METOJIOM LapamnaHus aJMa3HOW MUPAMHION MO MOBEPXHOCTH MOAU(PUIMPOBAHHOTO
MOKpBITHS. B pe3ynbrare LapanaHvs MOKPHITUS MOSBISETCS KaHaBKa, KOTOPYIO
YETKO BHJHO TOJI MHKPOCKONOM, W H3MEpSeTcs IIUpPUHA H3TOM KAaHAaBKU B
3aBUCUMOCTH OT BPEMEHHM BHEAPEHHS HOHOB B MOBEPXHOCTHBIA CJIOW MOMJIOXKKH.
Pe3ynbTaThl 1lapanmaHus TOBEPXHOCTHM TOKPBITUS YKa3bIBalOT Ha YBEJIUYCHUE
BEJIMYUHBl aAr€3Ud — BU3YAJIbHO BHJIHO, YTO IPOUCXOJIUT CYKEHHE KAaHABKU C
TOJIIIMHON TOBEPXHOCTHOTO CJIOSI.

121




(O8]
()}

W
i
T

Bennuuna anresun, H, I'lla
“l\.) ul\.)
e bk

| | | | |
T T T T 1

10 30 50 70 90

Bpems umnnanranuu, t, MUH

Puc. 5. I'pa¢guk 3aBHCMMOCTH BeJIMYUHBI AAre3ud MOAUGUIMPOBAHHOIO
NMOKPBHITUSI HUTPHUIA TUTAHA HA NOJI0KKe cTanu IIX-15 or Bpemenn

HMILTAaHTaAlluMn

—
(9}

Aemopckas pazpabomxka

a 0
Puc. 6. Pe3ynbTaThl HapanaHusi IOBEPXHOCTH MOKPBHITHII HUTPUAA TUTAHA HA
craju IIX-15 npu Harpy3ke Ha uHAeHTOP 15 1t a - Bpems ummuianranuu 20

MHH; 0 - Bpemst uMIIaHTanuu 90 mun x 950
Aemopckas pazpabomka

3aKkJI04YeHHue U BLIBOJbL.

IIpoBeneHHbIE WCCIIENOBAaHUS IIOKAa3ajid, 4YTO NPU HKCIIOJIB30BAHMM METOAA
MOHHOW MMIUIAHTAlMM B CTAJIBHBIE IMOIJIO0KKH HMOHOB a30Ta WM TUTAHA, MOJIYy4YaAETCA
MOAUGUITIPOBAHHBINA CIION TOMIIMHON 10 1 MKM, 00J1a/1af0111e# BICOKON TBEPAOCTHIO
U aare3uei. MeTosl KOpIMyCKyJIIpHOTO JITUPOBAHUS TOBBINIAET OoJiee 4eM B 2 pasa
aJre3dr0 HUTPUIHBIX TMOKPHITHH. B03MOXHOCTH JIETKOW CMEHBI pabouero rasa
MUIIIEHEH 00eCTIeUnBAET MOJYICHHE MHOTOCIOWHBIX CTPYKTYD (KapOum0B, HUTPUIOB
U T.J.).
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Abstract. The article is devoted to the study of the change in the structure and properties of
SHKH-15 steel, which are caused by the treatment of the surface layer by nitrogen and titanium
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