>

EAST EUROPEAN SCIENCE JOURNAL

#12, 2016 czesé 2
Wschodnioeuropejskie Czasopismo Naukowe
(Warszawa, Polska)

Czasopismo jest zarejestrowane i publikowane w
Polsce. W czasopi$mie publikowane s3 artykuty ze
wszystkich dziedzin naukowych. Czasopismo pub-
likowane jest w jezyku polskim, angielskim, nie-
mieckim i rosyjskim.

Artykuty przyjmowane s3 do dnia 30 kazdego
miesigca.

Czestotliwos$é: 12 wydan rocznie.

Format - A4, kolorowy druk

Wszystkie artykuty sg recenzowane

Kazdy autor otrzymuje jeden bezptatny egzemplarz
czasopisma.

Bezptatny dostep do wersji elektronicznej czasop-
isma.

Zespot redakcyjny

Redaktor naczelny - Adam Barczuk
Mikotaj Wisniewski

Szymon Andrzejewski

Dominik Makowski

Pawetl Lewandowski

Rada naukowa

Adam Nowicki (Uniwersytet War-
szawski)

Michat Adamczyk (Instytut Stosunkow
Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika Kra-
kowska im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet War-
szawski)

Jerzy Czarnecki (Uniwersytet Jagiel-
lonski)

Kolub Frennen (University of Tiibing-
en)

Bartosz Wysocki (Instytut Stosunkow
Miedzynarodowych)

Patrick O’Connell (Paris IV Sorbonne)

Maciej Kaczmarczyk (Uniwersytet War-
szawski)

#12, 2016 part 2
East European Scientific Journal
(Warsaw, Poland)
The journal is registered and published in Poland. The
journal is registered and published in Poland.
Articles in all spheres of sciences are published in the
journal. Journal is published in English, German, Polish
and Russian.

Articles are accepted till the 30th day of each month.
Periodicity: 12 issues per year.

Format - A4, color printing

All articles are reviewed

Each author receives one free printed copy of the

journal
Free access to the electronic version of journal

Editorial

Editor in chief - Adam Barczuk
Mikotaj Wisniewski

Szymon Andrzejewski
Dominik Makowski

Pawet Lewandowski

The scientific council

Adam Nowicki (Uniwersytet War-
szawski)

Michat Adamczyk (Instytut Stosunkéw
Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika Kra-
kowska im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet War-
szawski)

Jerzy Czarnecki (Uniwersytet Jagiel-
lonAski)

Kolub Frennen (University of Tiibing-
en)

Bartosz Wysocki (Instytut Stosunkéw
Miedzynarodowych)

Patrick O’Connell (Paris IV Sorbonne)

Maciej Kaczmarczyk (Uniwersytet War-
szawski)



Dawid Kowalik (Politechnika Krakow-
ska im. Tadeusza Kosciuszki)

Peter Clarkwood(University College
London)

Igor Dziedzic (Polska Akademia Nauk)

Alexander Klimek (Polska Akademia
Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-Ilan University)

Mikotaj Zukowski (Uniwersytet War-
szawski)

Mateusz Marszalek (Uniwersytet Jagi-
ellonski)

Szymon Matysiak (Polska Akademia
Nauk)

Michat Niewiadomski (Instytut Sto-
sunkéw Miedzynarodowych)

Redaktor naczelny - Adam Barczuk

1000 kopii.

Wydrukowano w «Aleje Jerozolimskie
85/21, 02-001 Warszawa, Polska»

Wschodnioeuropejskie Czasopismo
Naukowe

Aleje Jerozolimskie 85/21, 02-001 Warsza-
wa, Polska

E-mail: info@eesa-journal.com ,
http://eesa-journal.com/

Dawid Kowalik (Politechnika Krakow-
ska im. Tadeusza Kosciuszki)

Peter Clarkwood(University College
London)

Igor Dziedzic (Polska Akademia Nauk)

Alexander Klimek (Polska Akademia
Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-Ilan University)

Mikotaj Zukowski (Uniwersytet War-
szawski)

Mateusz Marszalek (Uniwersytet Jagi-
ellonski)

Szymon Matysiak (Polska Akademia
Nauk)

Michat Niewiadomski (Instytut Sto-
sunkéw Miedzynarodowych)

Editor in chief - Adam Barczuk

1000 copies.

Printed in the "Jerozolimskie 85/21, 02-
001 Warsaw, Poland»

East European Scientific Journal

Jerozolimskie 85/21, 02-001 Warsaw, Po-
land

E-mail: info@eesa-journal.com ,

http://eesa-journal.com/



_Lm
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016 EESTL]

COAEPKAHNE

NEOATOMMMYECKUE HAYKHU
Hatanbsa A6pamoBa

K BOMPOCY O AYXOBHO-HPABCTBEHHbLIX LLEHHOCTAX CTYAEHTOB MNEAJATOMM4YECKOIO
YHUBEPCUITETA. ... bbb s s b sa s s e s e e 5

KonuuH AHgpenn AnekcaHgpoBuy
OB OPTAHU3ALINWN YYEBHO-UCCNEQOBATENIBCKON M MPOEKTHOW OEATENBHOCTU LUKONbHWKOB B

OBLUEOBPA3OBATEJIBHOM YUPEXLEHUW ...ttt et a e 8
JlicoBa HaTanis
MEXAHI3MA PEAJ'II3ALI,I'I' OCBITHLOT MONITUKU B MAJTUX MICTAX YKPATHW ...coeveeeeeeeeeeeeeeeee 10

Saschnina O.V., Chigarskih V.I.
WHTEPAKTVBHBLIE METO[bI OEPA3OBATEJIbHOM OEATENLHOCTU COBPEMEHHOIO
ECTECTBEHHOHAYUYHOI O MYBES ...ttt 15

®puudtok BaneHTnHa AHaTonueBHa
CYWHOCTb N CTPYKTYPA TOTOBHOCTW K MPO®ECCUOHAIIBHOMY CAMOPA3BUTUIO BYOYLWWNX
LSRN IO IO = PPN 20

LleseneBa A. E.
OETW C OB3 B MACCOBOW LUKONE: UAEW, TEXHONOIMW, PE3YIbTATbLI (COCTOAHWVE B POCCUM 1 3A
PYBEMKOM). ...ttt e ettt 25

NONMUTUYHECKNE HAYKU

Cnobopsx B.A. )
KOHCEPBATVBHWUN BUMIP OOCNIIXEHHA MNTAHHA HAUIOHANBHOI ENITU AK CYB’EKTA
OEPXABOTBOPEHHSA. ... 31

NCUXOJIOTMYECKUE HAYKH

BenosepoBa Jlunua AnmasoBHa, 3aberanuHa CBeTnaHa BukropoBHa
OMOUNOHANBHAA HAMPABNEHHOCTbL CTYAEHTOB C ®OPMUPYIHOWMMCA SMOUMOHATIbHLIM
BBITOPAHIIEM ..ottt ettt e e e e ettt e e e e e s e ah bt e et eae e e e as st beeeeaaeeeaansbbaeeeaeeesanssbtseeaaeeeaannnsnneeaaens 38

CEJIbCKOXO3ANCTBEHHbLIE HAYKU

Moroz Mykola Sergiyovych
OPTIMIZATION OF TROPHISM PODISUS MACULIVENTRIS SAY. (HETEROPTERA: PENTATOMIDAE) IN
THE ARTIFICIAL BIOTECHNICAL SYSTEM ..cciiiiiiiiii 43

Kunb B.U., Beceguna E.H., AracbeBa WU.C., Ucmaunos B.4. 3
OHK NONMMOP®UN3M N TEHETUYECKOE PASHOOBPA3ME KPACHOOAPCKOW nonynAaunn
HABRODRACON HEBETOR ...ttt e e e et e e e et e e e et e e e e ta e e e et e e e eaa e e eesaeesaaneeeeaanes 49

PoxkoB BsayecnaBs AnekcaHgpoBuy,
OKCIMNEPTHAA CyICTEMA LAND 1A OUEHKWM NMPUTOOAHOCTU 3EMEJIb MO
CEJIbCKOXOBANCTBEHHDBIE YT OB ... 51

TEXHUYECKUE HAYKH

Mieczystaw Szyszkowicz

KROTKA HISTORIA EKIERKI BINGA ... .oeoeeeee e eee et e e e e e e e e e eete et e s e e aeeseeeeeeeaeseeseeseeseeereeereeeaeeeeans 57
AbacoBa C.M.

AHANUN3 PABOTbI M AHTUKOPPO3MOHHAA MOJIMMEPHAA 3ALLUUTA ,D,ETAJ'IEI7I MNOIrPYXHbIX
LIEHTPOBEXHDBIX HACOQCOB ... ..ttt e sttt e e e e e e sttt e e e e e e s s sbbaaeeaeeesasastaeeeeeesansnssaeeeeeens 60

Atabayev F.B., Israndarova M., Mironyuk N.A.
ENERGY EFFICIENT TECHNOLOGY OF COMPREHENSIVE UTILIZATION OF WASTE BENEFICIATION OF
TUNGSTEN ORES IN THE PRODUCTION OF CLINKER AND PORTLAND CEMENT .....cccovvviiiiiiiiiiiieieee, 67

Bozhko V.S.
THE NEW EMPIRICAL APPROACH TO THE MODELLING OF LOCAL WIND CHARACTERISTICS............. 73



Um
EESY| |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016

BonkoB B.A., AreeB A A.

rPABUTOMETPUYECKN KWHETUYECKUI METOM ONPEQENEHNA MAPAMETOPOB KAMUIIAPHO-
MOPUCTBIX TEN M HOBbLIN METO[, PACHETA PACNPEAENEHVA KANUNNAPHOIO NPOCTPAHCTBA MO
PA3MEPAM KAMUITJTIAPOB ( HA NMPUMEPE TEKCTUNBbHBIX MATEPUANOB).......cooviiiiiiiiiiieeeeeiieeeen 81

Medvedev D.A., Markina Sofia
THE ALGORITHM DESCRIBING POSITION OF THE SPONGY SCREWS ON A WORK PIECE OF THE
Y I == R AN 1Y/ | 7 A N N 88

Mopo3 Bonogumup AHaToninoBu4
EKONOrYHWA MOHITOPUHI AKOCTI BOAW CUCTEM 3BOPOTHOIO BOAOMOCTAYAHHSA AEC ........ 92

Nastasenko Valentyn Alekseevach.
NEW TYPE OF SIDE MULTIFACETED UNRESHARPENABLE PLATES FOR EQUIPPING PARTING OFF
CUTTERS AND THEIR COMPARISON WITH WORLD ANALOGUES ........oooiiiiiiiiiieeciieee e 98

MapTbiHoB [0.10., HoBuueHko A.U., MapTtbiHoB B.1O., KyunHoBa WU.B., lNMy3eHko E.E.
OoNTMMN3ALUNA N CHUXXEHNE 3ATPATﬂPOVISBO,D,CTBEHHbIX MPOLECCOB C NPUMEHEHVEM
HOBbIX TEXHOJTOTMYECKNX PEWEHUNN U TEMNNOOBMEHHBLIX ATTTTAPATOB.......cvvvvvvvvvvvvevvvvvvvvvevvannns 106



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016

[y
e
1]

NEAATOrMYECKUE HAYKHU
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Vavanosckuii cocnedynusepcumem
Kanouoam neoazoeuueckux nayx, npogheccop.
Dakynemem nedazo2uky u NCUXOI02UU

ON THE QUESTION OF SPIRITUAL AND MORAL VALUES STUDENTS OF
PEDAGOGICAL UNIVERSITY
K BOITPOCY O AYXOBHO-HPABCTBEHHBIX HEHHOCTAX CTYAEHTOB
HEJAT'OI'HYECKOI'O YHUBEPCUTETA

Annomayua. B cmamve packpvimul

Memooono2udecKkue OCHOBbL

COBPEMEHHOCO HPABCMBEHHO-

OPUEHMUPOBAHHO20 BOCNUMAHUS U NPUBEOEHBL Pe3YIbIMambl AHKEMUPOSAHUsL CIYOeHMO08 6MOPOKYPCHUKOS pu-
SUKO-MamemamuyecKkoco d)akyﬂbmema no eonpocy nyoeﬁo-HpagcmgeHHbzx L;eHyocmeﬁ.
Annotation. The article deals with the methodological foundations of modern moral-oriented education and
the results of the survey of students sophomores of physics and mathematics on the spiritual and moral values.
Knroueswvie cnosa. ﬂyxoe;Ho—HpaecmeeHHble YeHHocmu, mpuHumapHas Memoc)()ﬂozuﬂ, Memoouxka KoJiieK-

MUBHO20 MEBOPUECKO20 60CNUMAHUAL.

Keywords. Spiritual and moral values, trinitarian methodology, methods of collective creative education

BocnurarenbHblil IIpoliecc — 3TO BCETJa BOCIH-
TaHME IIEHHOCTEH, BOCIIUTaHHE OTHOLICHHS YeJIOBEeKa
K MHpYy, K cebe, kK npyruMm, kK Oory. JlyXxoBHO-
HpPaBCTBEHHBIE IIEHHOCTH — OCHOBAa TaKOr'0 BOCIHUTA-
HUs. PaccMOTpUM METOMOJIOrMYecKHUEe OCHOBBHI HpPaB-
CTBEHHO-OPHUEHTHPOBAHHOTO BOCIMTAHHSI.

Ha nHam B3misia, TyMaHHUCTHYECKOE BOCHHMTaHHE
ONMpaeTcsl He Ha TPaJUIMOHHYIO, ONHAPHYIO METOJ0-
JOTHIO, @ HAa TPUHHUTApHYIO METOMOJIOTHIO, KOTOpas
ABJISIETCS «MATKOI» ONMo3unued OWHApHOW MeToI0-
norun. OHa HOpPMHpPYET 00pa3oBaHHE HE TONBKO C
y4eTOM OOBEKTHBHBIX 3aKOHOB, HO M C Y4ETOM CyOb-
EKTHBHBIX (DAKTOPOB, 3a4aCTYIO BBIXOMSIINX 32 PAMKH
YCTaHOBIICHHBIX HayKOW 3aKOoHOB. Ee msarkoctb obec-
MEeYMBACTCS TPUPOAOCOOOPA3HBIM MCTOYHUKOM IIPO-
MCXOX/ICHHUS, B KAYECTBE KOTOPOTO BBICTYIAET PElu-
ruo3Has Quiocopus. Ee mnonoxeHus sBISIOTCS
KOHILICHTPUPOBAHHBIM BBIPAXXEHUEM NPHUCYIMIHUX (HIIO-
cotusiM Havasa XpUCTHAHCKOI 3Bl PEACTABICHUH O
MOTEHIMaje LEeJOCTHOro mno3HaHud. Ilo cyrtu, 3TO
€/IMHCTBO TPOTHBOIIOJIOKHBIX, HO HE HMCKIIOYaIOLINX
Jpyr Apyra BeICIIMX Hadan. deHoMmeHaneH caMm (akT
MOYTH OJHOBPEMEHHOIO TMOSBJICHHS TPHUHUTAPHBIX
KOHIICTIIINI B Pa3iUYHBIX (PHUI0CO(PCKO-PETUTHOZHBIX
MIKOJIaX - B WHIWHCKON Kiaccuieckon (OpaxmaHo-
OynamiicKoi) U B TIocleaHen Gopme rpedeckoit puio-
copun (HeoruraToHM3M). B xpucTHaHcKO# (¢umoco-
¢un Tpomnma (TpUHHTApHOCTH, TPUEIUHCTBO) pac-
cMaTrpuBaeTcsl Kak ()akT BeCbMa HENPOTHBOPEUYHBOTO
bora B Tpex muuax: bor-Oreu, bor-CoeiH, bor-Iyx
cBiToi. B penurnosHoit ¢miocodun OpaxmMaHOB —
TpUMYpTH, OOXecTBO IposiBisieT cedsi kak bpaxma
(bor-tBoperr), Bumny (bor-xpanurens) n [1usa (Bor-
paspymunTens). Mpl BUANM HYETKYI0 TyMaHHCTHYC-
CKyI0 HaIpaBICHHOCTb TPHHUTAPHOW METOMOJIOTHH,
KOTOpasi CBOMCTBEHHA HE TOJBKO BBIIETIPUBEICHHBIM
penmurusM. AHamu3 APYTUX pelaurud W KoHpeccwuid

Poccun - HempaBOCIaBHOTO XPHCTHAHCTBA, MCJIaMa,
nyJan3ma, OyIanu3Ma - MOKa3bIBaeT TO, YTO MO CBOUM
STHYECKUM IIOCHUIAM O3TH pPEIUIrHM U KOH(peccuu
OJTU3KY.

I'yMaHu3M TpUHUTapHON METOMOJIOTMH I pa3-
pelIeHust TF00TO MPOTHBOPEUHUS OMpPENeNseT NoCTa-
TOYHBIM BBIXOJ CyOBEKTa B OoJiee MITKYIO H TOHKYIO
CTOPOHHIOIO ITO3WIIMIO, ITO3BOJISIONIYI0 TPE3BO pac-
CMOTpETh U OIICHUTHh CUTYAIHIO JJIS TTOUCKa OECKPOB-
HOTO BBHIXOHa W3 KoH(pmuKTa (Kpm3uca). CTOpOHHSA
HO3UIMS — 3TO CHOCOO 0OpeTeHHs paBHOBECHs B He-
YCTOMYMBOM COYETAHHM OIIOP OJHOTO YPOBHS, JOCTa-
TOYHO TIOJIHO TPEJCTABIISIOMINX MMOTPAHUYHYIO CHTY-
aIuIo COBPEMEHHOT0 o0Opa3oBaHUs:
HEOMPEIeNCHHOCTb, YCIOBHOCTD, JOMOJHUTEIbHOCTS.

Ora «rpouna OOBEJUHAT Pa3IMYHbIE IMyTH IO-
CTIDKCHHS CUTYAITHH, KOTOpas HEN30eKHO BO3HHKACT
nepes KaxIbIM MeJarorom, nocpeiacTBoM "mpumepku”
ee Ha ce0sl: aHATUTUYCCKUH, SMOIIMOHATBHEIN, HHTYH-
TuBHBIN. Kaxxias mapa HaXOIUTCSI B OTHOLICHUSAX JO-
TIOJTHUTEIBHOCTH: HEOIPEEeJICHHOCTh TPEOYyeT CMBbIC-
JIOBOTO aHAJIN3a, YCIOBHOCTh — WHTYHIINH, a TPETHH
9JIEMEHT 33/1aeT Mepy JOIOIHUTEIFHOCTH (KOMIIEHCa-
UM HEIOCTAIOIIEro IOCPEICTBOM Ipeodpa3oBaHuUs]
SMOLMOHAIIBHOTO KOJa B HPABCTBEHHOE PYKOBOJ-
cTBO). TakuM 00pa3oM, MPOUCXOAUT CHATHE HAmps-
JKEHUsI MEX/y OMNIO3UIUSIMH, & HE YHHYTOKEHUE OJI-
HOW u3 HUX. [Ipy 3TOM BCe TpH OMOPHI U TPHU MYTH UX
MIOCTHXKEHUST 00JIaJaloT CBOWCTBAaMH IIEJOCTHOCTH,
npeacraBieHHbIMU B CBsiTot Tpoune — HecnusiH-
HOCTb, HEPA3/IebHOCTD, €AUHOCYIIIEE.

OCHOBOTIOJIOKEHUSI TPUHUTAPHOW METOJ0JIOTHUH
MPEJCTABIIOT IMO3HAHUE KaK B3aMMOCBS3aHHEIC MPO-
IIECChl OTPAKECHHUS W KOHCTpyHpoBaHWs. OO0s3aTeNb-
HBIM YCJIOBHEM UX (QYHKIMOHHUPOBAHHUSA SBISIETCS
Hajnurue nHOOPMAIMHA HE TOJIBKO B popMe 0ObEKTHUB-
HOTO 3HaHWsA, HO U B (Popme, KOTOpas MOXKET OBITh

© Harames Abpamosa, 2016
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BOCHPUHATA APYTUM CIYIIAIOIIUM M ITOHUMAIOINM
YYaCTHHKOM IIpOLiecCca OTKPBITHS W KOHCTPYHPOBA-
HUSI, ODHEHTHPOBAHHBIM Ha ITO3HAHHE MIPOIIECCOB CTa-
HOBJICHHS, CJIOKHOCTH, HECTAaOMIBHOCTH, HEYCTOWYH-
BOCTH U T.II. HAYYHBIX 3HAHUH U OIIBITA TOBEACHHUS.

bnaromaps sTOMy CO3HaHHWE HIIET, HAXOAWT H
MOJICKa3bIBaeT T'YMaHHUCTUYECKH COOOpasHble Jei-
ctBus. [Ipu aTOM ocyIecTBiIsSeTCS HE OUCK U U3BJIe-
YeHHe M3 MaMsTH TOTOBOI'O pelenTa, a MOMCK U W3-
BJICYEHHE W3 CO3HAHMS CBOCOOpA3HOM MaTpHIBl —
0000IIEHHOT0, €ANHOT0, IEJOCTHOrO 3aMblicia Jei-
CTBHS — KOHIIETITA.

B nemaroruke omgHoM M3 HamOosee OJMM3KUX JaH-
HOMY TIOJXOXy SIBIISICTCS JHAJOTOBO-ICSITEIbHOCTHAS
KOHILETIIMSI BOCTINTAHUS, HA KOTOPYIO OIHPAETCs Me-
TOJWKA KOJUICKTHBHOTO TBOPYECKOTO BOCIHUTAHHMS.
CyTbl0 aHHOM METOAMKH,E€ SIAPOM SBISIETCS TaKas
OpTaHM3aIysg COBMECTHOH IEATEIbHOCTH BOCIHTATE-
Jeld M oOydaroluXxcsi, IPH KOTOPOI BCE YJIEHBI KOJI-
JICKTUBA YYacTBYIOT B IUIAHUPOBAHUHM, TIPOBEICHUN U
aHaJM3e, JEATEIBHOCTh HOCHUT XapakTep KOJUICKTHB-
HOTO TBOpYECTBAa W HAlpaBlieHA Ha MOJb3Y U PajioCTh
JanekuM u omm3kuM mroasm [1, 142]/ Haubonee mos-
HO paHHasg Mmeroauka paccmorpena C.J[.IlosnskoBbIM
[2].

Omopa Ha TPUHUTAPHYIO METOAOJIOTHIO CIOCO0-
CTBYET JyXOBHO-HPaBCTBEHHOMY BOCITMTaHHIO MOJIO-
Iexd. B pemeHnn STOW MpoOJeMBbl ACHCTBEHHYIO
POJIb MOKET M JOJDKEH CHITpaTh y4uTedb. UTo BHECYT
B IIKOJY MOJIOZbIC NEJarord, HacKOJbKO OHU OynoyT
CIIOCOOHBI M3MEHUTh, YCOBEPIICHCTBOBAaTh €€ BHYT-
pPEHHHH MHp, Kakoe MHPOIOHMMaHHE CMOTYT C(op-
MHpOBaTh B  JETSAX, KAaKOBBl HMX  JIYXOBHO-
HpPaBCTBEHHBIE LIEHHOCTH?

B nanHO# cTathe MBI MOAPOOHEE OCTAHOBHMCS
Ha PacCMOTPEHUH MOCIIEAHETO BONPOCA - KAKOBBI JIy-
XOBHO-HPABCTBEHHbIE IIEHHOCTH COBPEMEHHOH CTy-
JIEHYEeCKOW MOJIO/Ie)XH. MBI NPOBENN CpPelu CTYJCH-
TOB-BTOPOKYPCHHKOB (U3MKO-MaTEMAaTHIECKOTO
(hakyspTeTa YIBSHOBCKOTO TOCIIEAYHUBEPCUTETA aH-
KETHPOBAHHUE C LIENbIO BBIICHUTH MX IPE/ICTABICHHE O
JIlyXOBHO-HPaBCTBEHHBIX IIEHHOCTHBIX OPHEHTALUAX U
CPaBHMIIM pe3yNbTaThl aHkeTHpoBaHusa 2016 roma c
pesynbratamu 1998 roga. Ompocom OBLIO 0XBayeHO
100 cTyneHTOB BTOPOTO Kypca OYHOIO OTHAEIEHUS,
32,1 % roHomeit u 64,9 % nevymek. Pesynaprarer 1998
roga OyIyT NpeJCcTaBICHbI B CKOOKaX.

CymecTByeT MHEHHE, YTO PBIHOYHBIE OTHOIIE-
HHUS CO3/Al0T OJaronpusATHBIE YCIOBUS IS Lieje-
YCTPEMIICHHBIX JIIO/IEH, IO3BOJIIIOT MHOTHM OoJee
YEeTKO OIpPEEATh CBOM >KH3HEHHBIC LIENU W JI00H-
BaThCs MX. Ham onpoc noateepxkaaer 3To, MOCKOIBKY
96% (93%) ompoIIeHHBIX OTBETHJIH, YTO Y HUX €CTh
1elb KU3HU. YTO XkKe KacaeTcs ee KOHKPETH3alUH, TO
31eck Ha nepBoe Mecto U B 2016, m B 1998 rony BBI-
nuio "cTpeMIIeHHE TOJTHOCTBIO pealn3oBaTh ceds" -
76% (1998 - 1-e mecro), 2) "BocnuTarh pebGeHka" -
64,3% (1998 - 4-e mecto), 3) "MOCTHYL BBICOKOTO

YPOBHS MarepuanbHOro Omarococrosaus” - 46,4%
(1998 - 3-e mecro), 4) "caenars CYACTIMBBIM JHOOH-
Moro uenoBeka" - 44,6% (1998 - 2-e mecto), 5) "crath
xoporumM criermaniuctom” - 28,6% (1998 - 8-¢ me-
€TO), 6) "IOCTUYD MOJHOW CBOOOBI, HE3ABUCUMOCTH"
- 26,8% (1998 - 5-e MecTO) - B OOJBLIMHCTBE CBOEM
9Ty IIe7b BBIOpANTU FOHOINH, 7) "HAWTH XOPOIIEro My-
xa (keny)" - 25% (1998 - 6-¢ mecto), 8) "oBmameTh
HAKOIUJICHHBIMH YEJIOBEYECTBOM JYXOBHBIMHU IICHHO-
crsamu" -10,7% (1998 - 7-¢ mecro).

CTyneHTHl MPEIOKUIN TaKKe CBOM BapHAHTHI:
""co3/aTh KPENKylo CYaCTIIMBYIO CEMBIO; CIENaTh TakK,
9TOOBI ONMM3KKE JTIONW HUKOTAA HHU B YeM He HYXJaa-
muce", "moOuTh M OBITH JIOOMMBEIM", "00ECIeYnTh
JATBHEWITYI0 CHOKOMHYIO JKH3HB poauTersiM”, "BHe-
CTH CBOM BKJIaJl B pa3BHUTHE deoBeuecTna", "oOBIaeTh
QYXOBHBIMU IIEHHOCTSIMH, 3allMCAaHHBIMH B CaMOH
Mynpoii kaure - Oubmuu", "ObITh yenoBekom!". OnuH
CTYACHT TaK Oonurcajl CBOU Pa3sMbINUICHUA O LEJIN KNU3-
HU: "3ayMBIBaThCS O LEIH KU3HU 5 cTain jet ¢ 9 - 10.
CMoTpesl Ha OKpYXaloIIMX MeEHs JIFOJeH crapliero
BO3pacTa, MbITaJICA MOHATH UX MOTUBAILIUU. B cBs3u ¢
3TUMHN Ha6J’IIOI[eHI/ISIMI/I Y MCH NOSABWJIACH CBOSA TOYKa
3peHHs Ha STOT BOIPOC, MO IMOIKOPPEKTHPOBAHHOMN
BEpCUHU KOTOPOH £ JKHMBY M IO ceil neHb. S cuutan u
CYHTAI0, YTO JIFOABMHU JIBIKET HMOTPEOHOCTH B TOIY-
YEHHUHU YIOBOJBCTBU, XOTS Y 3TOTO CIOBA MOTYT OBITh
pa3iHYHbBIC MPOSBICHUS, TaKHE KaK Ype3MEepHOE YIIO-
TpeOJIeHNE THIH, aKOTOJs, YIOBOIBCTBHE OT OCO-
3HAHU CO6CTBCHHOI7[ 3HAYNUMOCTH, OT BO3MOXHOCTHU
YIPaBIATh JOAbMU. [IpOSBIATBCS 3TO MOXKET U B
6saropoiHON (opMe, TaKOH Kak MOMOIIb OJMKHUM,
XOTSI B OCHOBE 3TOTO JISKHT, KaK MPaBHUJIO, YAOBOJb-
CTBHE OT OCO3HAaHUS COOCTBEHHOH IOJHOLIEHHOCTH,
TOrO, YTO Gnarojapsi Tede KTO-TO CMOXKET YKUTh JIyd-
mie. 9T0 MOXKET OBITH IIeNb - BOCIIUTATh JeTeH, XOT,
0 MOEMY MHEHHIO, 3/IeCh TOXKE B OCHOBE JISKHUT TIO-
JydeHWEe YIOBOJBCTBHS TPH BUAE TOTO, KaK PacTyT
TBOHM JICTH, BCTAIOT HA HOTH. DTO MOXET HE OTHOCHUTB-
Cs1 KO BCEM JTFOJISIM, a, MOXKET OBITh, H KO BCEM, MIPOCTO
KTO-TO HE IMMOHMMAeT UCTUHHBIX MPUIHH CBOUX IIO-
CTYNMKOB. DTO MOXET OBbITh MOMM OIIMOOYHBIM MHE-
HHEM, MOJIOJBIM BEIb CBOMCTBEHHO OInOaThcs. Tak s
BIKY OKPYXAaOIIUX, TaKk s BUXKY cebs. S xuBy uc-
KITIOYUTENFHO DaJd CBOEro YAOBOJIBCTBHS, TaKKe
TPOABIAOIIETOCA B pa3IMYHBIX, JTaXKEC 6I)ITB MOXKET CO
CTOPOHBI BBINISIIUX OJIATOPOJHBIX BHIAX, KAK-TO -
JOCTAaBIICHUE PAJOCTH POIMUTEIIIM CBOUMH yCIIEXaMU
B yuebe, BOo BHeyueOHoe Bpems. [IpumepoB MOKHO
npuBecTH MHOTO. Ho 9TOOBI MOXHO OBUIO TPOJIOI-
JKHUTH JKUTh JUIL CBOETO YIIOBOJBCTBUS, HYXKHO obec-
MEYUTh ce0sl Pa3IMYHBIMUA COLUAIBHBIMHE OJiaraMu,
JUIA 4€ro HY»KHO CTaBUTh U TOCTUTaTh MHOT'O pa3jiny-
HBIX Henen".

Ha BOIIPOC O TOM, KaKHWE€ JIMYHOCTHBIC Ka4Y€CTBa
OoJIbIlIE BCETO HPABSITCS PECHIOHACHTaM, JAaHbI CIe/y-
FOIIMUE OTBETHI:

IMEJAT'OI'MYECKUE HAYKU



C

5
&

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016 EES

Ne HasBanus xauecTB TMYHOCTH 2016 rox 1998 rox
I % MECTO
Hobpora, 57,1% 1
TYMaHHOE
OTHOIIIEHHE
K JIFOJISIM
2 OTBETCTBEHHOE OTHOIIECHHE K CEMbE U OpaKy 51,8% 3
3 CriocoOHOCTh OTCTOSTH CBOIO TOUKY 3PEHUS 50,0% 2
4 YBaxeHue K cTapIiuM 46,4% 8
5 Tpynomtooue 42,9% 4
6 CrtpemiieHre K CIipaBeAIuBOCTH 41,4% 7
7 CoOBeCTIMBOCTh 39,3% 13
8 MHauBHayanbHOCTh CAMOBBIPAYKEHHS 32,1% 5
9 PasBuroe 9yBCTBO HONTa 28,6% 11
10 VBaxkeHHne K KEHIINHE 26,8 6
11 Beckoprictie 23,2% 12
12 CrpeMyieHHE K 3HAHHIO 21,4% 9
13 IMaTpuornzma 19,6% 14
14 Bricokast 1yXOBHOCTB 17,9 10
15 CoruanbHasi aKTUBHOCTh 17,6 15
16 Bepa B uneainsr 8,9% 16
17 I'pasxmaHCKOE MY>KECTBO 1,8 17

Mbl BHOMM, YTO NEpPBbIC TPH KAuyecTBa MO-  JIMIICHHBIMH YCIOBHI JJIi TBOPYECTBA: 3aKPBLIMCH

MPeXHEMY OCTaloTCs mpuopuTeTHBIMH. Cramu Ooee
3HAUMMBIMM TaKHE€ KauyecTBa KaK 'COBECTJIMBOCTBH',
"GeckopricTre", "pa3BuToe UyBcTBO monra". CTyneH-
THI JOOABWIN: Y€CTHOCTH, OTBETCTBCHHOE OTHOIIICHHE
KO Bcemy; "Bepa" - B IIUPOKOM CMBICIIE, BCETAA HYX-
HO BEpUTH B JIyulllee, HECMOTPS HU Ha YTO, Bepa mpa-
BUT MUPOM, U MBI, JIFOJ1, HOCUTEJIH BEPHI.

Wtak, MOXXHO yTBEpX/IaTh, YTO HAIlIEe CTYICHYE-
CTBO OCTaeTcs B IIEJIOM BEPHBIM T'YMaHHUCTHYECKUM
MPEJCTAaBICHUAM, BBICOKOHPABCTBEHHBIM KadyecTBaM
JIMYHOCTH.

OO0 3TOM CBUCTEIHCTBYIOT OTBETHl M Ha IYHKT
AHKETHI, B KOTOPOM TIPE/JIaralioch OTMETHUTh TE€ dep-
TBHI, KOTOPEIE HE HPaBSITCSA COBPEMEHHOW MOJOEKH.
Ha mepBoe MecTo BBIIUIO TIPUCTpACTHE K HAPKOTUKAM
87,5%, B 1998 romy 3TO KauecTBO BOOOIIE HE OBLIO
MPEJCTaBICHO, TaKOH MpoOieMbl He OBUIO. 3areM
UIYyT: 2) TOJOBas pacmynieHHOCTh 69,6% (3-e mecro,
34,9%), 3) npuctpactTue K CHUPTHBIM HamUTKaM
62,5% (4-e mecto, 33,9%), 4) skectokocTh 58,9% (1-€
Mmecto, 87,6%), 5) Oe3paznuume K cyabp0am JtoJeH,
paBroayime - 41,1% (2-¢ mecro, 60%), 6) CKIOH-
HOCTb K WKauBeHuecTBy - 33,9% (6-e Mecto, 28%), 7)
otcyrcTBUE AyxoBHOCTH - 21,4% (5-¢ Mecto, 28,2%),
8) orcyrcrBue uyectBa moara - 19,6% (8-e mecro,
27,6%). Mbl BUIUM CMEIIIEHHE aKIIEHTOB, Oosiee Tep-
NUMOE€ OTHOLIEHHE K MKECTOKOCTH U PABHOAYILIUIO.
Bo3moxHO, 3TOMY CIIOCOOCTBOBAIM CpEICTBA Macco-
Boi wmHpopmammu (CMMU) m yxecToueHHE CaMOM
Hauel >xu3Hu. lIpennoxkeHus CTyIeHTOB: JDKUBOCTb;
HaBSI3YMBOCTH; "CEPOCTh JMYHOCTH', OTCYTCTBUE WH-
JTUBHIyaJIbHOCTH; OTCYTCTBHE CBOETO MHEHHS; PEiH-
THO3HOCTb.

CeromHs yXe Mano KTo OyJeT OTpuIaTh, YTO
poccHiickoe OOIIECTBO TEPENKHMBACT KPU3UC KYJIBTY-
pBl. YMEHBIIWIOCH YUCIIO TeJle- U PaJInOKaHaJIoB, 110
KOTOPBIM elle 00ecreynBaeTcs rnepeiadya HallMoHab-
HBIX KYJbTYPHBIX LEHHOCTEH MOApacTaronieMy ITOKO-
nenuto. COTHH THICSIY MOJIOJBIX TaJaHTOB OKa3aJIHCh

OecrutaTHBIE KPYXKKH XYHI0KECTBCHHOW CaMOJIEsTEIIhb-
HOCTH, TIPUKJIaTHOTO HCKYCCTBA, JBOPIIEI MOJIOJEKH.
Kakme ke 3aHATHS dalle BCEro IPEATIOYHUTAIOT CTY-
JIeHTHI B cBoOOMHOE BpeMsa? OTo: 1) obmeHne ¢ mpy-
3psimu - 91,1% (1-e mecto, 44%), 2) mpocMOTp Teme-
Busopa - 70,7% (5-¢ mecro, 4.8%), 3) obuieHne ¢
KoMmImbIoTepoM - 63,6% (B 1998 romy naHHbIN Tapa-
METp OTCYTCTBOBax), 4) ureHue Kuur - 35,7% (2-¢
Mmecrto, 18,6%), 5) npedbiBanue Ha npupoxe 33,9% (3-
e mecto, 10,5%), 6) 3amstus cnoprom - 25% (Her
JaHHBIX), 7) mocemenue KuHo - 21,4% (HeT maHHBIX),
8) yuacTHe B XyHOXKECTBEHHOH CaMOICATEIEHOCTH H
TexHudeckoM TBopuectse - 10,7% (6-e mecro, 0,7%),
9) moceieHue Tearpa, KoHepTos - 8,9% (4-e mecro,
8,1%). IlpemoskeHns CTYEHTOB: CIEAYI0 KYJIbTypHO-
pa3BieKaTeIbHOM IporpaMMe, KOTopasi Bcerja pasHas
U He SBISIETCS OECHOJIe3HBIM BPEMSIIPETPOBOKICHH-
€M; CTapaloCh COBMECTHTh pa3HbIC 3aHSTHS, YTOOBI
MOs1 JKM3Hb Obliia 0oJiee HACBIIIEHHOW, HO, KOHEYHO,
OoJiplliee NPEANOYTEHHE OTIAI0 CEMbE M JIPY3bsiM;
HIOMOT'al0 Mame; JIF00JII0 TaHIEBATh U CIIYIIATh MY3bl-
Ky, IJICTEHHe; Urpa Ha rutape; pabora mo JIoMy; Mo-
CEllICHHUE POJICTBEHHUKOB, IPOBEICHHE BPEMEHH B
KpPYI'y CEMbH; NPOBEIECHHE CBOOOIHOTO BPEMEHH C
JMOOMMBIM YEJIOBEKOM; KaTaHHWE Ha JIBDKAaX; CIUTIO,
OTIbIXat0. MBI BUAUM, 9TO OOMICHUE C APY3bSIMH
OCTaJIOCh OCHOBHBIM 3aHSITHEM B CBOOOIHOE BpeMs,
PE3KO BBIPOC NPOIEHT MPOCMOTpPa TEJIEBH30pa M 00-
IICHUS C KOMITBIOTEPOM (MOKET OBITh, TO3TOMY OoJtee
TEPHHMBIM CTAJO0 OTHOIIEHHE CTYAEHTOB K YKECTOKO-
CTH Y PaBHOAYIIHIO). SIBHBI, HA HAII B3IJISA, [TOJI0XKH-
TeNbHbIC CABHUIH: OOJbIIE CTYISHTOB CTall0 3aHH-
MaTbCs CIIOPTOM, XY/I0’)KECTBEHHOU
CaMOJISSITENILHOCTBI0 M JIaKe TMOCelaTh TeaTrpbl U
KOHIIEPTHI. boubiine y4eOHbIe HArpy3KH, CIIOKHOCTH
MPEIMETOB Ha (PU3MKO-MATEMAaTHYECKOM (haKyIbTETe
MIPUBOJISIT K TOMY, YTO CTYJIEHTBHI B CBOOOJHOE BpeMs
IIPOCTO OT/ABIXAIOT, CIST, YTOObI BOCCTAHOBUTH CBOM
CHIIBL.

MNEJATOI'MYECKME HAYKHU
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B 3aximoueHne npuBeneM JaHHBIE 00 OTHOIICHUN
CTyJIEeHTOB K mpoOiemam oOpaszoBanus. Ha Bompoc:
"Kakxoe oOpa3zoBanue B Poccun nomkHO OBITH 00s13a-
TeNbHBIM?" - TOJIy4EHBI CIEAYIOINE OTBETHI (B %):

Henomnroe cpennee - 1,8% (20,6%). Cpennee -
10,7% (7,6%). Cpennee cmenmamsHOoe - 66,1%
(28,5%). Beicmee - 21,4% (35,5%)

B 1998 roay nopa3utenbHbIME OBUTH MOKA3aTeIH
TI0 TIEPBOMY IapaMeTpy, 0COOCHHO €CII UMETh B BUAY
CTaTyC pecnoHAeHTOB. [louTH 1Be TpeTH U3 HHUX CYUH-
TaJld JIOCTAaTOYHBIM HEIOJHOE cpeqHee 00pa3oBaHMUe.
B 2016 rogy Takux cTyaeHTOB cTano Toibko 1,8%,

AKICHT CMECTHJICS Ha CpemHee CICHaIbHOe 00pas3o-
Baaue. Ho u B 1998 roxy, u B 2016, Korma CTyAeHTOB
cupocwn: "Kakoe obpa3oBanne oHHM XOTenH OBl JaTh
ceomMm gersm?", to ymme 0,8% (0,3%) mpenmodnm
HeronHoe cpennee, 0,8% - cpenmee, a 96,4% (98,7%)
- BBICIIIEE.

Hrak, Ham ompoc mMmokasal, 4To B MeIaroruye-
CKOM CTYJNCHUYECKOW CpeJic MPOBHHIIMAIHLHOTO BY3a
COXPAHIIUCh MPEJCTABICHUS O BBICOKUX, OJaropo-
HBIX KAueCTBaX, KOTOPBIMU JOJDKHA 00JamaTh JIUY-
HOCTb.

Cceblkn
1. Aé6pamosa H.H. BoctmratensHas pabora B kinacce. - M.: CnytHuk+, 2012.
2. Ionaxos C./[. KomiekTHBHOE TBOPYECKOE BOCTIUTaHUE: TIepe3arpyska. - M.: Centsaops, 2015.

Konuun Andpeii Anexcanoposuu

KaHOUOam nedazocuteckux HayK, npopeKmop no Hay4Hou pabome
Y ONI10 «Mocxkosckas Boicwas [lxona dxonomuru — punancoswiil
UHCTUMYMY», PYKOBOOUMENb NPOEKMHO-UCCAe008aMeNbCKOU

desmenvrocmu I'6OY 2opoda Mockewt «Illkona Ne 492y

OB OPTAHMU3AIIMA YYEFHO-UCCJEIOBATEJbCKOMN U TPOEKTHOM
JAEATEJBHOCTH HIKOJIBHUKOB B OBIIEOBPA3OBATEJIBHOM
YYPEXJIEHUHU

Annomayusn: 6 cmamove 3ampacusaencs npooOIeMamuKa OpaHU3ayUY Y4ebHO-Uccied08amenbckol u npo-
eKmHOUL 0esTMeNbHOCIU WKOIbHUKOS 8 (hopmame WKOIbHbIX HAYUHbIX 00uecms (HayyHblX 0Ouecmes yuauuxcs).
Aemop ocmanasnueaemcsa Ha 8Onpoce NPAKMUYECKOU peanusayui CMAamycHOU CXembl «Neoazoey — «YYeHUK»

npuU 0CyujecmeaeHuL Uccied08anull (npoexmos).

Kniouesvie cnosa: yuebno-uccnedosamenbckas u npoeKmHan 0esamenbHOCHb, WKOIbHoe HAyyHoe o0uje-
cmeo (HayuHoe obuecmso yyawuxcs), yuebHoe uccie0osanue, YyeOHbvlil NPOeKm, CIMAmyCcHas cxema «nedazozy

— (YHYEHUK).

B mocnemHWE TOABI CIIOXKHIIOCH YCTOHYMBOE
MpPEeJCTaBICHAE, YTO YYEeOHO-HCCIENOBATEIbCKAS |
MPOCKTHAS EATEIHHOCTh IIKOJIBFHIKOB TPEICTABIICT
co00i1 «rpornecc peleHnss MU Hay4YHbIX M JIMYHOCT-
HBIX TIPO0JIeM, UMEIOIUI CBOEH IeNbI0 IOCTPOEHHUE
cy0BexTHBHO HOBOrO 3HaHMA» [3, C.312]. Ilox camo-
CTOATENBHOCTHIO IIKOJIbHUKA B yuebHo-
HCCIIEI0BATEIbCKON U TIPOEKTHOM AEATENIEHOCTH MO~
pa3yMeBaeTcs, 9TO HayYHBIH PYKOBOAMTEND (KypaTop)
KOHCYJITUPYET W HAIpaBlisieT Ha BO3MOXHBIE BBIBO-
JIbl, HO HE JUKTYET U He muieT padoty (co3gaér npo-
€KT) 3a y4YeHHUKa. Y4eOHOe uccienoBaHue (IIPOCKT)
COXPAaHSIOT JIOTHKY HMCCIIeIOBAHUS (IIPOESKTHPOBAHM)
HAay4HOTO, HO OTJIMYAIOTCS OT HHUX TEM, 4YTO HE OT-
KPBIBAIOT OOBEKTHBHO HOBBIX JUIsl YEIOBEYECTBA 3HA-
Hui. IIo3TOMY IJIaBHOHM LIENBI0 OpraHu3alluy UcCClle-
JIOBaHUM (MIPOEKTHOW JEATENHHOCTH) NIKOJHLHUKOB
SBIISICTCS PA3BUTHE MX MCCIIETOBATENBCKOM MO3UIMH U
HaBBIKOB aHAJNTHYECKOTO MbIIUIeHUs. M3 3Toro cre-
JIyeT, 9TO Ha KaXKJIOM 3Tale UCCIeI0BaHUN (IPOEKTH-
pOBaHMS) HYXKHO JaTh Y4YalleMyCsl OIPEAEICHHYIO
JOM0 CcBOOOABI B paboTe, a WHA4Ye MCCIIEAOBaHUE
(IpOeKT), TIIaBHBIM CMBICI KOTOPOTO 3aKIIOYacTCs B
aKTHBU3aIMU y4eOHO-TI03HABATEIbHOH aKTUBHOCTH
YUAIMXCsl, «MOJXKET TIIOCTEIIEHHO IIpeBpamarbesi B
OOBIYHYIO TIPH PENPOJYKTHBHOW cHCTeME O0y4eHUs

TIOCIIEI0BATENILHOCTD CTaHJAPTHBIX y4EOHBIX 3TaroB»
[1, C.142].

BaxwneiimmM ycmoBueM 3¢QQeKTHBHON OpraHu-
3aluU y9eOHO-HMCCIIeJOBATEICKON U MPOEKTHON Jes-
TCIBHOCTHU YyYallUXCAd BUIAUTCA OCYIIECCTBJIICHUE KOM-
HETEHTHOT'O yIpaBiIeHUs ITUM MIPOIIECCOM,
pauMoHaibHOEe — pacnpeelieHne  (QyHKIMOHAIbHBIX
00513aHHOCTEH TPU PYKOBOJACTBE MCCIIENOBAHUSIMHU M
MIPOEKTaMM LIKOJIBLHUKOB. Yame Bcero B 001meodpaso-
BaTeJbHBIX YUPEXKICHHAX ITO JocTuraercs B popmare
(YHKIIMOHMPOBAHUS IIKOJBHBIX HAayYHBIX OOILIECTB
(Hay4HbIX oOmmecTB ywammxcs). YToObl MOHATH CoO-
Jiep)kaHue y4eOHO-BOCITUTATENbHBIX AEHCTBUH CyOBb-
€KTOB HCCJIEJJOBATENbCKOH M TPOEKTHOW paboThl B
0011e00pa30BaTeILHOM  YUPEKICHUH, OCTaHOBUMCS
Ha OCHOBHBIX 00SI3aHHOCTSIX BaﬂeﬁCTBOBaHHBIX B HUX
1e/1arOTOB:

3amMecTuTeNh TUPEKTOpa, KYPUPYIOUIMA HCCIe-
JIOBATENbCKYIO (TIPOSKTHYI0) paboTy B IIKOJIE:

- OCYILIECTBIISIET 001IIee PYKOBOJICTBO;

- OpraHM3yeT IUIAaHUPOBaHKE PaOOTEHI;

- paszpa0aTbIBaeT HOpPMATHBHYIO 0a3y peayn3a-
MM y4eOHO-MCCIIEJ0BATEIbCKOW U TPOSKTHOW pabo-
THI (MIOJI0KEHHS, PEKOMEHIALUH U 1IP.);

- IPOBOJINT METOJIMUECKYIO paboTy C rejaroraMmu
1 KOOPAMHHPYET UX JESITEIEHOCTD;

© Komuun Amnnpeit Anekcanaposud, 2016
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- YCTaHABIIMBACT COTPYAHHUYECTBO C COTPYIHH-
KaMU KOJUIEIKEN U BY30B;

-OCYIIECTBISIET KOHTPOJh B OTHOIIECHUH PaOOTHI
CEKITMIA MIKOJIHHOTO HAyYHOTO OOIIECTBa.

PykoBoauTEITh MKOIBHOTO HAYYHOTO O0IIECTBA:

- OpraHu3yeT IPOBEICHHWE KOHCYIbTAlHUH, 00y-
YaIOMIUX CEMHHApOB, MacTep-KJIACCOB C PYKOBOJAUTE-
JSIMH UCCJIENOBATENbCKUX W MPOEKTHBIX PadoT yda-
INXCS;

- QHAJIM3UPYET U KOPPEKTHPYET XOJ| peaTu3aliu
yueOHO-HCCIIeI0BATENILCKOIM U IIPOEKTHOM paboThI;

- BEJIET OCHOBHYIO JIOKYMEHTALIMIO M0 OpraHu3a-
IIUH [IKOJIFHOTO HAyYHOTO OOIIECTBA.

PykoBoauTens mcciaenoBaTenbCeKoi (IPOSKTHOM)
paboTsr:

- COCTaBISICT MPHMEPHBIN MEpeYeHb TeM HCCie-
JIOBATEIILCKUAX PabOT M MPOEKTOB YUAIIUXCS;

- COTJIACOBBIBACT C YYAIIMMHUCS IICIH, 33Ja4l U
METOJIbI UCCIIeI0OBaHUS (TIPOEKTA);

- COBMECTHO C YYallUMHCSl COCTaBJISET IUIaH
y4eOHOT0 HccieioBaHus (MPOEKTa);

- OprausyeT paboTy ydaierocs mo moadopy Jiu-
TepaTypbl U APYTUX UCTOUYHUKOB II0 TEME HCCIIEL0BA-
HUS (TIPOCKTA);

- OCYIIECTBISIET TEKYIee PYKOBOJICTBO, OKa3bI-
BaeT METOIWYECKYI0 W OPTaHU3AI[MOHHYIO ITOMOIIb B
MPOBEICHUH WCCIEeNOBaHUS (WM TPOCKTHOW Jies-
TEJIHHOCTH);

- KOHTPOJHPYET X0 BBITOIHCHUS HCCICIOBaHUS
(poexTa), KOHCYIBTUPYET YYalIUXcs 10 BOIpOcam
0o OpMIICHHS UCCIIEIOBAHUS;

- OKa3bIBACT MMOMOIIb y4YallUMCs B HAITUCAHUU U
MOATOTOBKE K 3allUTe HCCIENOBATENbCKOM PabOThI
(mpoexTa) Ha KOH(pepeHINH (KOHKYpCE).

Ilenaror-opranusarop:

- IPOBOJNT AWATHOCTHKY, HAIIPABICHHYIO HA BBI-
SIBIICHHE yYaIlUXCs, CKIOHHBIX K HCCIIEI0BATEIHCKON
pabote (IPOEKTHOH AeATSIFHOCTH);

- MPOBOJUT IIPOCBETHTENBCKYIO paboTy C Ieaa-
TOTaMH, POIUTEIISIMH, IIKOJTbHUKAMH.

- OKa3bIBAaCT MOMOIIb B MPOBEICHUH MEPOIIPHs-
THH TMIKOJILHOTO HAYYHOTO O0IIeCTBa.

Opranuzys MIPAKTUYECKYIO JIESITENIBHOCTD
MIKOJILHOTO HAYYHOTO 001IecTBa (HayYHOTro 001IecTBa
y4amuxcs), BCEM Y4aCTHUKaM yuebHo-
BOCIIMTATCIIBHBIX }leﬁCTBHﬁ HCO6XOHI/IMO IIOHUMATh
pasHUIy MEXJIy y4eOHBIM HCCIEOBaHHEM W y4del-
HBIM [IPOEKTUPOBAHHEM.

B npouecce pa3zpaboTku ydeGHOTO MpoekTa pas-
pabatbiBaeTcsi mpooOpa3 IpenronaraeMoro o0beKTa
WU COCTOSIHUS, T.€. CO3/1a€TCs 3apaHee IIaHUPYEMBbIi
o0bekT (mpornecc). [Ipu 3TOM MPOEKTUPOBIIMK CHAYA-
Ja co34aéT MBICIEHHBIN (OyMakKHBIH BapHaHT, HJIEK-
TPOHHBIN (hopMaT) MPOTOTHUH OYAYIIEro pearbHOTro
obbekTa (mporecca), a 3aTeM peau3yeT CBOH 3aMbl-
cen. B mporecce ke y4eOHOro HCCIEIOBaHHS HE
MpeIosaraeTcs CO3JaHus 3apaHee M3BECTHOrO 00b-
exta (mpouecca). VMiccnenoBanue — 3T0 OJUH U3 METO-
JoB mo3HaHuA. Mccienosarenb, HauyWHAS TMO3HAHHE
peaNbHOCTH, YacTO HE 3HAET, K KaKOMy Pe3yJbTaTy B
KOHEYHOM HTore OH npuiér. O4eBWAHO, YTO, €CIU
MPOEKTUPOBAHHUE BCEIJa OPUEHTUPOBAHO HA PEIICHHUE
KaKOW-TO MPaKTHYECKOH MPOOJEMBI, TO PE3yIbTaTOM

HCCIIEOBAaHUSA MOTYT OBITh TEOPETHUECKHE 3HAHMI,
KOTOPBIE MOTYT U HE HAWTH IPAaKTUYECKOTO IIPUMEHE-
HUSL.

B menom, mpoekTtHoe 00ydeHHE HamNpaBICHO Ha
BOOPYKCHHE YyYaIllUXCAd HABBIKAMH OCYILECTBIATH
MIPOEKTHI, KOTOPbIE B TOW WJIM MHON CTENEHU peau-
3yloTcsl B KM3HH. OJHOBPEMEHHO Yy IIKOJIHHUKOB
(opMHUPYIOTCS] BasKHBIE YMEHUS (100BIBATh MOJIE3HYIO
nH}popManunIo, COTPYJHUYATH C MAPTHEPAMH, PYKOBO-
JUTh IPYTUMH Y4aCTHHKAMU MpPOEKTa U Ap.). A Hc-
ClleIoBaTeNbckoe O0y4YEeHHE MO3BOJISIET  YYaIIHUMCS
caMuM J100BIBaTh 3HAHUSI, 1 OHO HarpasjeHo Ha Qop-
MHUPOBaHHE UCCIEN0BATEIBCKOTO CTHIIS MBIIIICHAS U
COOTBETCTBYIOIINX €My KOMIETEHIWI (BHIETH IMpO-
TUBOpEYHs, BBIABUIaTh T'MIIOTE3bl, YCTAHABIMBATh H
OOBACHATh (DAKTBI, NMPOBOAWTH SKCIECPUMEHTHI, HH-
TEpIPETUPOBATH PE3YNBTATHI U IP.).

OnHako B METOAAX Y4€OHOTO NPOECKTUPOBAHUS U
y4eOHOTo HCCIIeIOBaHUsI UMEIOTCSl «TOYKH Iiepecede-
HUS»: C OHOM CTOPOHBI, B ONPEAEICHHBIX CIy4asx B
Iporiecce MPOEKTUPOBAHUS HEOOXOIUMBI HE TOJIBKO
y’K€ HMEIOIIMeCs] 3HaHHs, HO U IpPOBEICHHE KaKuX-
00 Hay4YHBIX M3BICKaHUi, a ¢ Ipyrod — MccienoBa-
Tenb, (OPMYIUPYS THIOTE3Y, CO3MAET «IIPOEKTHOEY,
WJIU, KaK TOBOPSAT, «BEPOSITHOCTHOE 3HaHUE» [2].

PaBHO3HaUHBIMU cyOBeKTaMu yueOHo-
HCCIIEAOBATENbCKOW M IPOEKTHOW NEATEIBHOCTH B
paMKax IIKOJBHOTO HAaydHOTro oOmiecTBa (Hay4HOTO
oOmiecTBa ydJamIuxcsl) Hapsmy C Iegaroramu, Oes-
YCJIOBHO, SIBJISIIOTCS OOyuarouuecsi. B TunuuHoi 00-
pa3oBaTeNbHON CUTYyallMH, CBS3aHHOW C Y4eOHBIM
NPOIIECCOM, pealnnu3yeTcs CTaHgapTHas cTraTycHas
CXeMa «IIeAaror» — «y4eHUK»: TeJaror TPaHCIUPYeT
3HaHUS, YICHUK UX YCBAaWBAaeT; BCE ITO MPOUCXOIUT B
paMKax IPUBBIYHOW KJIACCHO-YPOYHOH cxeMmbl. IIpu
OpTaHM3aIN HCCIIE0BATEIILCKON (IIPOEKTHOM) naes-
TEJIBHOCTU 3TU MO3UIUHU HE BIHUCHIBAIOTCS B FOTOBBIE
CXEMBI, a TPEOYIOT CaMOCTOSATEIILHON OPHEHTHPOBKH B
KaXJOM KOHKPETHOM cuTyauuu. MIMEHHO «3TO HUHH-
LUHUPYET HAYAJIO 3BOJIIOIMU OT «OOBEKT-CyObEKTHOM»
rapajiurMbl 00pa3oBaTeNIbHOM AESTENBHOCTH K CHTYa-
LMK COBMECTHOTO TOCTHXKEHHUS OKpy’Karouieil neil-
CTBHUTEIBHOCTH, BEIpAKEHHEM KOTOPOIL SIBJIIETCS mapa
«xoJuiera-koyiera» [2]. BoaMoxkHa eme ojHa menaro-
THYECKasl CXeMa: «HACTaBHHUK-MIIAJIINI TOBapHIy,
MPEIOJIarafomas CUTYaI[Mi0 TPAHCIAIUN HAaBBIKOB
MIPAaKTHYECKOH NEeATENILHOCTH OT Y4HTeENs, UMH 00ia-
JAIOIEro, K YYEHUKY, 3aHATOMY HCCIEIOBAHUEM
(mpoektom). Takas TpaHCHALUS BO3MOXKHA TOJIBKO B
TECHOM JIMYHOCTHOM KOHTaKTe. A 3T0 00yCIaBIMBaeT
BBICOKUM JTMYHBIA aBTOPUTET MO3ULUHN «HACTABHHK,
YTO HAK/IaJbIBA€T Ha IEJarora BBICOKYIO CTENEHb
npodeccuoHaTbHON OTBETCTBEHHOCTH.

Y4eOHOE MCCleoBaHUE WM YIEOHBIN MPOEKT C
TOYKH 3pEHHs IMIKOJIbHHWKA — 3TO BO3MOXKHOCTH IS
MaKCHMAaJIbHOTO PAcKpPBITHS €T0 TBOPUYECKOTO IOTEH-
nuana. Jns yd4eHHWKa 3Ta JeSTEeIbHOCTh IO3BOJISET
MIPOSBUTH ce0s1 MHAMBHUIYATbHO WM B OPTaHM30BaH-
HOW rpynne. YacTo Takasl A€ATENBHOCTh HaNpaBJcHA
Ha pelIeHHe WHTEPECHOW NpOoOJIeMbl, a HaWJICHHBIN
Croco0 e€ pereHnss HOCUT TPaKTHYECKUH XapakTep U
HMeEeT BaXKHOE MIPUKIIQJHOE 3HaYECHUE.

MNEJATOI'MYECKME HAYKHU
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ITpn ¢uxcanum ycnenrHOCTH IIKOJIbHUKA B IIPO-
€KTe WM HCCIICI0OBAaHIH HEOOXOIUMO MOHUMATh, YTO
caMOif 3HAYMMOW OILEHKOW IIs Hero OymeT oOme-
CTBEHHOE IIPH3HAHHE €T0 «HAYYHOH COCTOSTENHHO-
cTi» (pedb 00 yCHeImHOCTH, pe3yabTaTuBHOCTH). [Ipn
3TOM IEIaror B paMKax IIKOJBHOTO HAy4HOTO 0o0mie-
cTBa (Hay4HOro OOIIeCTBa ydaliuxcsi) B paboTe C
YUAIMHUCS] MOXKET OL[CHUBATB!

- CTENEHb CaMOCTOSTEIBHOCTH B BBINOIHEHUH
TEX WIM WHBIX 3TaroB pabOoThl HaJ HCCIEeJOBaHHEM
(mpoexTom);

- KOJIMYECTBO HOBOW MH(OPMAIMU UCIIOIb30BaH-
HOM [ TIPOBEICHMS HCCIEIOBAHUS (BBIOTHEHUS
MPOEKTa) M CTEIICHb €€ OCMBICIICHNS;

- YPOBEHb CIIOXXHOCTH U CTETICHb BIAJCHUS HC-
MOJTE30BaHHBIMH METOJUKAMU;

- OpPHUIMHAIIBHOCTh aBTOPCKOM Hjeu U crocoba
pENIeHuUs IPOOJIEMBI;

- YpOBEHb MPOBEACHHsS MPE3CHTALUH (JIOKIA,
MUCbMEHHBIA OTYET, oOecredeHne HArisIHOCTH |
T.IL);

- COLMANbHOE U TMPAKTHYECKOE 3HAYCHHUE MOJY-
YEHHBIX Pe3yIbTaTOB HCCIIeI0BaHMS (TIPOEKTA).

B 1ienom, oBnaneHue ydanMucs KOMIIETEHIINS-
MU HCCIIEIOBATEIbCKOH (IIPOSKTHOM) JESITEIbHOCTH B
00111€00pa30BaTEIFHOM YUPEKACHUN JIOMKHO OBITH
BBICTPOEHO B BUJIE II€JICHANPABICHHONW CHCTeMaTH4e-
CKOH pa0oThI, YTO M JOCTHraeTcs B (popMaTe IIKOJIb-
HBIX HaYYHBIX OOMIECTB (HAYYHBIX OOIIECTB yJalluX-
cs).
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Yepkacvko2o 0061acHo20 iHcmumym niciaOunIOMHOT 0ceimu

neoazociuHUX NPAYIBHUKIE, KAHOUOAm neda202iuHUuX HaAYK

MECHANISMS OF IMPLEMENTATION OF EDUCATIONAL POLICY IN
SMALL CITIES OF UKRAINE
MEXAHI3MHU PEAJIIBAIIII OCBITHBOI OJITUKHA B MAJINX MICTAX
YKPATHU

Anomayin. Y cmammi asmopom po3Kpumo Mexanizmu peanizayii oc8imuvoi NOMIMUKU NPU 0epIiCasHO-
2POMAOCHKOMY YNPAGNIHHI 3A2ANIbHOI0 CEPEOHbOID OCBIMOI0 8 MAIUX MICMax YKpainu, a maxooc 3aKkoH00aeui
akmu, wo pezynoioms ii OisIbHICMb, MA CIMPAmMe2iuni OOKYMeHmMU, Wo GUHAYAIOMb KOHYENMYaibHi OPICHMUPU

iT po3sumky.

Knrwouoegi cnosa: mexanizmu, 0epircasHo-epomaocvke YNpasiinHsa, 3a2aibHa cepeoHs 0ceima.

Annotation. In the article the author shows mechanisms of the implementation of educational policy at the
state and public administration of secondary education in small cities of Ukraine and laws governing its
operations and strategic documents defining conceptual directions of its development.

Keywords: mechanisms of state-public administration, secondary education.

VY mepioJ HOBOTO €Tally PO3BHUTKY CYCIIJIbCTBA,
30KpeMa Iepexojly HOro Ha JIEMOKpaTH4HI 3acaid,
BOXJIMBY pOJb BIJIrpaloTh MEXaHI3MH JIep>KaBHO-
TPOMAJICHKOTO yrpaBiiHHSA po3BuTkoM 3CO B Mamux
MicTax Ykpainu. BapTo 3BepHyTH yBary Ha Te, IO B
Oynb-sKil KpaiHi CBITY € Taki MicTa, sIKi MOYKHa BiJl-
HECTH JI0 KaTeropii Tak 3BaHMX Maiux MicT. BoHu
BiJIITpalOTh OJHY 3 MPOBIAHUX POJICH Y PO3BUTKY TEB-
HOT'O perioHy i B IIJIOMY KpaiHH, 60 TaM MOXKYTh OyTH

copMOBaHi OCHOBHUH MPOMHCIOBUI IOTCHIIIAN, Ha-
VKOBI Ta KYJBTYPHI LEHTPH, y SKHX MOXYTh YIPO-
Ba/DKYBATHUCS TEPEJOBI  TEXHOJOTII, BTIIFOBATHCS
AKICHI CTaHOApTH JKUTTS TPOMASH, HOBI HOCIYTH
tomo. OIHUM CIOBOM, TaKi MicTa PO3BUBAIOTKLCS MO-
CBOEMY, IM BJIACTHBA BiJIMiHHA BiJ IHIIIMX HACEIICHUX
MyHKTIB iHQpaCcTpyKTypa, CKIIaJ HACEICHHSs, BUCOKUI
piBEHb MICBKOTO CaMOBPSITyBaHHs a00 1 HaBITAKH.
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BitunsnsHi # 3apy06ixni Haykosmi (B. babaes, T.
Bapanosceka, O. boiiko- boiiuyk, B. I'masiues, b. Jla-
awmmymH, C. Xunkina, H. Xynsma, I'. Jlammo, K.
Jliar, B. MamonoBa, O. Hmwxnauk, B. Hikirin, €. Ilep-
K, I. TIpokomeHko Ta iH.) MOCTIIKYyBadH OCOOIH-
BOCTI PO3BUTKY MICT B3araii, IpoTe Mai X MiCTa 3a-
3BMYAll 3aJIMIIANUCS 1032 YBaror, Xoda TakuX MicT
Oararo B YKpaiHi i IpOXXMBa€ TaM Maike IOJIOBHHA
BCHOT'O HACEJIECHHS.

Hacamnepen 3ynuHHMMOCS Ha MexaHi3Max pe-
aizaiii epaBHOT OCBITHBOT IMOJIITUKH, MOACPHI3aIlil
YIPaBJIHHSA BiIJIUTy OCBITH B IpoMajiaX MallUX MICT.
VYueni B.bazimok, T. boituenko, JI. 3abpozaceka Ta iH.
BBaXAIOTh, MI0 O0a3WCHUM IMIATPYHTSIM BU3HAUCHHS
OCHOB JEp)KaBHOI TIONITHKH B OCBITI Ta crparerii ii
PO3BHUTKY €: (inocodis CYCHiIBHOTO YCTPOIO, SKa
BimoOpakeHa B KoHcTuTyIil i BiOMOBIZHUX 3aKOHAX
PO OCBITy, CTAaH Ta MNEPCHEKTUBH PO3BUTKY EKO-
HOMIKHM, HayKH, TEXHIKH, HalliOHAJIBHOI KYJbTYpH,
3I0pOB’sl HaceJieHHs, aeMorpadiuHi mporecu, 0cod-
JIMBOCTI €KOCHCTeM KpaiHu, 00’ekTuBHI (aktopu i
YMOBH IHTErpauii Jep>kaBd B CBITOBOMY €KOHOMI4HO-
My Ta KyJbTYPHO-OCBITHBOMY HPOCTOpI Ha MapUTeT-
HUX 3acajax Ta 30epeXeHHI CBOEI HAaIlOHAJIBHO-
IyXOBHO{ imeHTHYHOCTI [1, 26-27 |. SIkmo x Bmatucs
JI0 PO3TIISAY CYTHOCTI MOHATTA «MEXaHi3M», TO y Be-
JUKOMY TJIyMauHOMY CJIOBHHKY 3HaiileMO Taky Xa-
PaKTEepUCTUKY: «BHYTpIMIHA OynoBa, cCHCTEMa dYOro-
HeOymp» [2, 523], a B «KopoTkoMy €KOHOMIYHOMY
CIIOBHUKY»  1I€  TOHATTS  TPakKTYEThCS  TaK:
«IOCIIIOBHICTh CTaHIB, MPOIECIB, sSKi BU3HAYAIOTH
co0010 sIKi-HEOYIb Jii, sSBUINA;, CHCTEMa, MPUCTPIH,
SIKUH BHU3HAYa€ TMOPSIOK SKOTO-HEOYIh BHIY [isijib-
Hocri [3, 401]. Yuenuit O. KoHt po3risinae fioro sk
COlLliaJIbHUM MeXaHi3M CYCHUIbCTBA 1 OJHOYACHO
CTBEPJUKY€: KOXKHE CYCHIJILCTBO Ma€ CBill COIliasIbHUI
MeXaHi3M, [0 3a0e3mnedye HOro BIKMBAaHHS W PO3BH-
Tok [4]. Tli3Himme a0 DOCHIiPKEHHS IBOTO ITHTaHHS
nmonyumnucs cormionorn (I'. Crmencep, E.[lropkreiim,
M. Bebep, T. Bednen, K. Mapke, T. ITapconc Ta iH.).
3a  TBEpIKEHHSIM YUYEHHX (L IO3pKoBa,
B.ABep'sHoBa), MexaHi3M yNpaBliHHA - 1€ Op-
raHizaiis MPaKTHYHOTO 3IIACHEHHS [EPXKABHOI'O
YIPaBJiHHS, CYKYIHICTh BIANOBIJHUX JIePKaBHUX
OpraHiB, OpraHi30BaHUX y CHUCTEMY Ui BHUKOHAHHSI
el (3aBIaHb) JepKaBHOTO YIPAaBIiHHSA BiAMOBiAHO
JI0 iX IIPaBOBOTO CTAaTycCy, Ta MacHuB MPAaBOBUX HOPM,
10 PerjaMeHTyIOTh OpraHi3aliifHi 3acajy Ta Mpolec
peaizanii BKa3aHUMH OpraHaM# CBOTO (DYHKIIOHAJb-
HOTO IpH3HauYeHHs [5].

I'moGamizamiiiHi, JeMOKpAaTU4YHI, IHTETpalliiHi
NpOLECH B YKPaiHCBKOMY CYCHIJIBCTBI, SIKi po3noya-
mucst 3 KiHg XX CTONITTS, 3yMOBUJIM MOJISPHI3aIliI0
cucremu ynpasiiaHg 3CO. VY 3B’a3Ky 3 1muMm Oynu
po3po0IIeHi 3aKOHOaBYi aKTH, IO PETYIIOIOTh JisUTb-
HicTh cuctemu ynpaiiaHA 3CO, cTpaTeridyHi TOKy-
MEHTH, II0 BU3HAYAIOTh KOHIIETITYyalbHI OPIEHTHPH Il
po3BuTKy (3akoH Ykpainu «IIpo 3aranbHy cepemHio
ocBiTy» [6]; HanionansHa mporpama «Ocsitay ("Yk-
paina XXI cromitrsa") [7], HauionameHa nokrpuHa
po3BuUTKY ocBiTh [8], HamioHansHa cTpaTerisi po3BHUT-
Ky ocBiTH Ykpainu Ha 2012-2021 pp.) [9]. [Ipueneni
Y BIATIOBIHICTH 13 PO3BUTKOM JIEp>KaBH TTOBHOBAa)KEH-

Hs CyO'€KTiB OpraHiB MiCIIEBOTO CaMOBPSIyBaHHS B
ocBiTHI# cdepi (3akoH «IIpo micueBe caMOBpsIyBaH-
ms» [10]) cTBOprOOTECS YMOBH Ta BifOyBaeThCs CTa-
HOBJICHHSI B3a€EMOJI{ Iep>KaBHUX 1 TPOMAICHKUX (HopM
YOPaBIiHHA OCBITOIO, 3 SBIJIMCS MOJKJIHBOCTI 3alTy-
YeHHS JONATKOBUX MICIEBUX PECYpCIB UL PO3BHTKY
Bcix naHok 3CO, mpoOyauBes iHTepec 1o i mpobiem
y MICLIEBOMY CIIBTOBAapHCTBI.

Cucrema ynpasiniaas 3CO B Majux MicTax - e
HOBHUI THII pealtizalii Cy4acHOI OCBITHBOI IOJIITHKH,
TaK 3BaHHUU COIaJIbHUN OpTaHi3M, SIKUH 34aTHUM 3a-
MIPOBAJUTH MEXaHI3MHU JIEPKAaBHO-TPOMaJICHKOTO YII-
paBmiaHs po3BuTkoM 3CO Ta OCBITHI iHHOBAIl B HO-
BUX yMOBaX.

OpHNM i3 MeXaHi3MiB peaizamii comiaapHOl QY-
aKLii 3CO € GopMyBaHHSA €IMHOTO OCBITHHOTO IIPOC-
Topy. BiH Takox MOKIMKaHUI 3a0e3medyBaTH coIlia-
mi3alil0o i BHUXOBAaHHSA IiJPOCTAIOYOTO TIOKOJIHHSA,
BPaxOBYIOUH 3araJIbHOMIOJCHKI I[IHHOCTI ¥ IIHHOCTEH
HalliOHANBHOI KyJIbTYpU. MexaHi3M CIpHsE TIepeTBO-
perHto 3CO i3 BiITBOPIOIOYOT CHCTEMHU B PO3BUBAIO-
4y, sKa 3[[aTHa 3a0e3MeYyBaTH PO3BUTOK OCOOMCTOCTI
1 PO3BHTOK MICIIEBUX I'POMAJICBKHX 00’€HaHb, a Ta-
KO BCi€l rpoMay.

CydacHa OCBITHS TOJITHKAa MaJloTO MiCTa Mae
CIIPUATH PO3BHTKY MICIIEBOTO CaMOBPSTYyBAHHS IIUIA-
XOM 3aJyd4eHHS IIMPOKOI I'POMaJICHKOCTI JO yNpaB-
nmiHH W po3Butky 3CO, BUpINTYBaTH MHUTAHHS Iisb-
HOCTI OCBITHIX HaBYaJbHMX 3aKJaiiB, TOOTO B IO
MOJKE BCTYIAaTH MEXaHi3M COIliaJbHOTO MapTHEPCTRA.

BaxnuBuMH 3aBAaHHSIMHU OpraHiB yIpaBJIiHHS
OCBITOIO (BiJIUTIB/yIIPABIIHHS OCBITH) € 3aJIy4eHHS
IPOMAJICBKOCTI 10 Oe3rnocepeiHb0i y4acTi B KOHTPOI
3a peaiizali€lo KOHCTUTYLIHHHMX TpaB TPOMajsH Ha
OCBIiTY Ta 3a0e3neyeHHs (piHAHCOBHMX, MarepialibHO-
TEXHIYHHUX, KaJpOBUX Ta IHIIUX YMOB, HEOOXiTHHX
JUTSL BIIIIOBITHOI MTiSUTBHOCTI YCTaHOB OCBIiTH; HaJIaHHS
a/ipecHol coliaJbHOI MiATPUMKH TIEBHUM KaTeropism
YYHIB, BUXOBAHIIIB.

3MiCT OCBITHHOI IOJIITHKKA MAaJIOro MicTa, Ha Ha-
oy JyMKy, MOXE CIPHATH: 30JMKEHHIO MICHKOTO
BIZIITy OCBITH, TPOMaJIH Ta IIKOJH, iX TICHOMY B3ae-
MO3B'I3Ky W B3a€MOJIi; PO3BUTKY IJIICHOCTI Ta Kepo-
BAaHOCTI CHCTEMH MICBHKOi OCBITH; CTBOPEHHIO Camo-
CTIHHMX  TPOMAJCBKUX  CTPYKTYp  YIPaBIiHHS;
MTOJIOJIAHHIO PO3'€AHAHOCTI MicueBoi rpomanu, (op-
MYBaHHIO TIEPBHHHHX OCEpEIKiB TI'POMAaISHCHKOTO
CYCIHIJIbCTBA; MHIiATPUMII I1HHOBAIIMHUX TIPOLECIB 1
TIelarorivHii TBOpYOCTi; coliaiizanii JiTei, oXxopoHi
IIpaB i COLIaJIbHOMY 3aXMCTi AITeH; MIATPUMII BHCO-
KOTO CTaTyCy IMpaliBHUKIB OCBITH Ta 3a0e3IeUYeHHS 11
IHBECTHI[ISIMH TOILIO.

OCBITHS MOJIITHKA B MaJIOMY MiCTi MOX€ SIBJISTH
co00I0 CBO€PiMHUI eanHUH, HuTiCHUH, GaraTompodi-
JTBHUHA 1 6araTopyHKIIOHATHFHUNA OCBITHIH KOMIUIEKC,
a BIADIT OCBITHM TOKJIMKAHWK CTUMYJIOBATH CTBO-
peHHs 00'eTHAHUX OCBITHIX OJWHHMIIb - OCBITHIX KOM-
IJIEKCiB, acolfiamii, KIyoiB Ta iH., IKOJa Ma€ CTaTh
COILiaJIbHO-KYJIbTYPHHM LIEHTPOM TPOMAJIH MicTa.

TakuMm 4nMHOM, yHpaBIliHHS MICBKOIO CHCTEMOIO
OCBiITM Mae OyayBaTHCs Ha 3acajax Jep)KaBHO-
IPOMA/ICBKMX BITHOCHH, SKi 3MOXYThb YyCill cuctemi
3a0e3rneunTH CcouioopieHToBaHMH XapakTep. Came

MNEJATOI'MYECKME HAYKHU
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TaKWid XapakTep MIKIJILHOI OCBITH, Y CBOIO HEpTy, Mae
me W BEeJUYe3HHH COIalbHO-BUXOBHUHN 3MICT 1 Op-
TaHi30BY€ MUICCHIPSIMOBAHUN IIPOLIEC PO3BHUTKY OCO-
6ucrocri, ii comianbHO-TIpodeciiiHe CTaHOBICHHS.

I3 MeTo0 NpPHCKOPEHHS MPOIIECIB JEMOKpaTH3a-
uii B ympasuiaai 3CO mopedHO po3rismaTH i Me-
XaHi3M, SKAW 3MaTHUH IHIIIIOBATH W MiITPUMYyBaTH
MEpETBOPEHHS  COLiaJbHO-TIEaroriyHol  JiHCHOCTI.
TakuM MexaHI3MOM MOXE CIYr'yBaTh JIepKaBHO-
TrpOMaJIcbKa B3a€MOJis, sika OyIyeThCS Ha OCHOBI
BIZIKPUTOCTI, MMOBHOTH Ta AOCTOBIpHOCTI iH(opMmaii,
B3a€EMOpPO3yMiHHS Ta noBipu. Ilpm mpomy coriym
BH3HAYAE comiaTbHAN CTarTyc YIpaBITiHHSA
OCBITOIO,CIYTY€E 3aralbHUM (POHOM HOTO JKUTTEMISITB-
HOCTi; y comiymi € i mapTHepH, sKi HEOOXimHi st
BUpIIICHHS OCBITHIX 3aBJaHb. Taki BITHOCHHH IIO3H-
THUBHO BIUIMBAIOTh HA IIJBHIICHHS SKOCTI OCBITH, PO-
3BUTOK COIialIbHUX, aTalITHBHAX YMiHb y4HIB, a TPO-
MaJIChKICTh MICTa BHCTYIA€ JDKEPEIOM pecypciB
po3BuTKy cuctemu 3CO.

OToX, rpOMajChbKe YNpaBIIHHA B CHCTEMi Jep-
JKaBHO-TPOMAJICBKOTO PO3IJIIIAEMO SIK HEBiA'€MHHUI
KOMITOHEHT CHCTEMH YIPABIIHHS OCBITH W Ba)KIIMBUI
(hakTop ii pO3BUTKY B yMOBaxX Majoro Micra. ¥ TaKHX
YMOBax Mae 3a0e3MeuyBaTHCs! TOTOBHICTB JIepKaBHUX
Ta BiOMYHX CYO'€KTIB yIPaBIiHHS A0 MEPEPO3IOILTY
TTOBHOBAKEHb 1 BIAIIOBITAIBHOCTI B cepi yrpaBiIiHHIL
OCBITOI0 Ha KOPHCTh T'POMAICHKOI CKiIanoBoi. BHa-
CIIJOK TaKol CIIBIpaIi MOXKYTh CITIOCTEPIraTHCs ACIKi
3MIHU: HA MICbKOMY piBHI 3MiHUTbBCS CIiBBiTHOILICHHS
BIJIMIOBIZIAJIBHOCTI 3a pPEe3yJIbTaTH OCBITH ICP)KaBU i
rpomau (IO BiJIOBiga€ 3arajlbHAM NPUHIMIIAM Op-
raizauii MiCIIEBOTO CaMOBPSIyBaHHsI); YCTaHOBISITh-
Csl IAPTHEPCHKI BIIHOCUHM MIX JIep)KaBow i rpoma-
010 B cdepi po3moaity OCBITHIX mociayr. Ha pisai
OCBITHBOI ycTaHOBM OyJe 3aCHOBaHa KOHCTPYKTHBHA
B3a€EMOJIiSl 3 ONTHUMAJFHOTO OCATHEHHS MLijed 11 po-
3BUTKY; 3a0€3ME€UYNTHCS PO3BUTOK BIJTHOCHH MK IIKO-
JIOI0 W TpoOMamor 3 MHUTaHb OCBITH YYHIB; OYIyTh
copMOBaHI BITHOCHWHM 3 TUTaHb 3alydeHHS Ta
[UTBOBOTO BUKOPHUCTAaHHS (PiHAHCOBHUX pecypciB.
[TpaBna, mapTHEpPChKi BIIHOCHHH OYAYIOTHCSI HE TIPO-
CTO, HE 3aBXKIH Cy0’€KTH TOTOBI 10 TICHOI CHiBIIpAIl,
4acTO BOHM MOXYTb HOCUTH HEWUTPAJIbHUU, a TO H
OMO3HLIMHUI XapaKTep MI0A0 PO3MOITY YIpPaBJIiHCh-
KHX TOBHOB)KEHb Ta TOJAJIBINOI CHUIBHOI POOOTH.
Takoi curyanii 6ostucs He Tpeba, HE BApPTO «3aKpHU-
BaTH Ha Hei oui», HE 3aMOBUYBaTH, a LUISIXOM KOH-

CTPYKTHBHOTO JIaJiOry, BIJKPUTOCTI JOMAaraTucs
B32€EMOIIOPO3YMiHHS.
[lpu  nmepkaBHO-TPOMAACHEKOMY  YIpaBIiHHI

HIKIJIBHOIO OCBITOIO Y MajlOMy MICTi BapTO CTBOPHTH
KOOpAWHALIWHUI OpraH, HUM MOXE BHCTYNUTH I'po-
MaJIChKa pajaa 3 ocBiTH. BaxkiauBo 1o ii ckiamy, Kpim
NPEJCTaBHUKIB  OpPraHiB  YNPaBIiHHSI  OCBITOIO,
KepIBHHUKIB CTPYKTYPHHX HiAPO3IUTIB aaMiHiCTparii
MiCTa, iHIMIATUBHUX MAWPEKTOPIB MIKiN, JAEMyTaTiB,
BBECTH UJIEHIB OAaThbKiBCHKOI TPOMAJCHKOCTI, CTap-
HIOKJIACHUKIB, TPEJCTaBHUKIB MiCBKKOMY Mpodcmisiok
npaniBHUKIB ocBiTH. CTpyKTypa wi€l paan Mae BKIIO-
YaTh KOMICii 3 MUTaHb aTeCTAllii MeIAaroTiYHUX KaIpiB,
HAropoJi, aTecTallil Ta JILECH3YBaHHSI OCBITHIX ycCTa-
HOB, CTBOPEHHsI 0E3NeYHHX YMOB, 3 OXOPOHH IIpaB

HETMOBHOJIITHIX NiTeH i 0oci0 3 Yhcna miTeH-cupit Ta
niTeH, sAki 3aymmmcs 0e3 TiKIyBaHHS OaTbKiB, i3
3aMOBJICHHS TOBApiB i MOCIYT IS 3aKJaliB OCBITH, 3
MMUTaHb OpTraHi3alii JITHROTO BIATIOYHMHKY, O3J0POB-
JIEHHS Ta 3aMHATOCTI JITEH 1 MIUTITKIB TOIIO.

MexaHi3mu peaiizalii OCBITHbOI MOJITHKHA B Ma-
JIUX MICTaX MOXYTh BHXOAWTH 32 MEXI KOHKPETHO
B3ATOI'O HACEJICHOTO0 IYHKTY, BOHHM pPO3IINPIOBATH-
MYThbCS,  JOIIOBHIOBATUMYTHCS ~ 3MICTOM  IHIIHMX
00’€KTIB COIIaJIbHO- OCBITHBOTO IIPOCTOPY peErio-
HAJILHOTO Ta HAIIOHAJIBHOTO piBHIB. JlocmimHuUI
O.TarymeBa y Monorpadii «Po3BHUTOK MexaHi3MiB
JepKaBHO-TPOMAJICHKOTO YIPABIIHHSA PETiOHATHHOIO
CHCTEMOIO OCBITH» PO3KpHJIa MEXaHI3MH [ep>KaBHO-
TPOMAJCHKOTO VIIPABIIHHSA PO3BUTKOM OCBITH Ha
perionansHOMY piBHI [11]. Mu moromxyemocs 3 ii
y3araJbHEHHSIMH, TOMY II0 OKpeMi 3 HHX aHaJIOTidHi
10 MEXaHi3MiB, 5IKi peasi3yloThcs B MaJIUX MicTax. Ix
MOJKHA PO3MIAIATH 1 B paMKaX HalliOHAJHHOTO PiBHIL.
Taki 3B’SI3KM CHPHUATHMYTh BHUKOHAHHIO JIepKaBHHX
HOPMAaTHBHO-TIPaBOBUX aKTiB IPO OCBITY, 30KpeMa
3CO, po3BUTKY JIepKABHO-TPOMAJICHKOTO YIIPaBIiHHS
skictio 3CO, opraHi3oByBaTMMYTh IPOTHO3YBaHHS
PO3BUTKY MICBKOI, PErioHalbHOI CHCTEM OCBITH SK
CKJIQJIOBUX HAaLliOHAJIBHOI, MPOBOAUTHMYThH DPETYIA-
TOPHO-KOPUTYIOUY NisTIbHICTH OCBITHIX yCTaHOB, pO-
60Ty 3 kKaapamu (popMyBaHHS 3aMOBJICHHS HA IIiTO-
TOBKY KaJpiB; OpraHi3amis ITiJIBHIICHHS KBai(ikarii
MearoTiyHuX 1 KepiBHUX KaJpiB; NpU3HAUYCHHS U
3BUIBHEHHS 1X; MarepiajbHe i MOpalibHE CTHUMYIIIO-
BaHHS, HaropoKEeHHsI); OpraHi30ByBaTUMYTh
COLIANbHUH 3aXUCT MEAArOTTYHKUX KaAPIB TOIIO.

Y Manux Mmictax OOJIACHOTO ITiAMOPSIIKYBaHHS
OpraHu JIEPXKABHOTO YIIPABJIIHHS OCBITOIO MpEICTaB-
JIeHI MICBKHUMHU BijjinamMu abo yIpaBIiHHAMH, Y
MATIOPSIIKYBaHHI SIKUX 3HAXOIATHCS HaBYAIbHI 3a-
KJIaad JOMIKIIBHOI, 3arajJbHOi CepeAHhOi Ta TO-
3amKibHOI OCBITH. Jl0 CTPYKTYpH TaKOX BXOISTh
METOJMYHI IEHTPH, KabiHEeTH, CIy)KOM MaTepiallbHO-
TeXHIYHOTO 3abe3neueHHs. Came Taka OCBITHS CHCTe-
Ma 3/aTHa 3alpoBa/UKyBaTH Yy MicTax o00JacHOTO
HiINOPSIKYBaHHSI OCBITHIO MOJITHKY, 3MICTOM JIisUIb-
HOCTI SIKOi € TaKOoXX MPOBEACHHS OCBITHIX pedopMm.
Cy0'ekTaMM 1IMX NPOLIECIB BUCTYNAIOTh OPraHu Jiep-
JKaBHOT BJIQJIM Ta MICBKOTO CaMOBPSIyBaHHs, sIKi, BH-
KOPHUCTOBYIOUH Pi3HI METOJIW YIPaBIiHHS, BITUBAIOTH
Ha pe3yJIbTaTH OCBITHIX pedopM. Micbkomy BiJuiiidy
OCBITH BapTO BPaxOBYBAaTH OpraHi3auliiHUN MexaHi3M
YIpaBIiHHS IUM IpouecoM. BBaxaemo, mo st 1bo-
ro Hacamrepesa IOTPiOHO TNPaBUIBHO PO3MOALIHTH
GyHKIII, BH3HAYUTH BIANOBIJAJBHICTH CYO'€KTIB
OCBITHBOI MOJITUKH; HE IMOPYLIUTH ITiAOPSIKYBaHHS
HaBYaJILHUX 3aKJIadiB BiAMOBIIHUM BIJOMCTBaM, SIKI €
CIiB3aCHOBHHKAaMH; BPaxOBYIOUYM BUMOI'M HOPMaTHB-
HO-TIPaBOBOi 0a3w, 3aJyduTH [0 y9acTi IPOBEACHHS
pebopm y MicTi okpemi ciM'i, poOOTOIaBIiB, TPO-
MaJIChbKi IHCTUTYTH, y TIpolleci 4oro 3abe3rmedyBaTu
KOMITETEHTHE OOTOBOPEHHS X0y peanizarii pedopm.
Ha namy gymKy, 10 CTpyKTypu OpraHi3amiifHOro Me-
XaHI3My BIIPOBaJDKEHHS OCBITHIX pedopM HEoOXigHO
BKIIIOYHTH ¥ MPEJCTaBHUKIB BiJ] TPOMAaJCHKOCTI,
OCKUIBKM y Jep’KaBHO-TPOMAJICBKOMY  yIIPaBJIiHHI
po3ButkoM 3CO rpomMaan BiirpaioTh BaXIIHBY POJIb.
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SK CBITUWTH IOCBif, JTUIIE B YMOBaX PO3BUHYTOI Je-
MOKpaTii 3a Ji€BOi ydacTi MeXaHI3MiB CTpUMYyBaHb i
MIPOTHBAr MOXKYTh BUIFHO M €(EKTHBHO B3a€MOIISTH
BlIafa Ta rpoMana. YdacTb TpOMaj y BiAKpUTOMY
YIpaBITiHHI BIIPOBAKEHHSIM OCBITHIX pedopM € CBia-
YEeHHSIM TOTO, IO 3MIMCHIOETHCS HE3AJIEKHHUI HaIJIsI
3a JISUIBHICTIO MICBKHX OpPraHiB BIIaJld, CTBOPIOIOTHCS
YMOBH BUIBHOTO JOCTYITy 10 iH(OpMaIlii, 0 HOYaCHO
3a0e3MeuyeThes peaizallis OCBITHBOI MO TUKH.

Bimin ocBiTH, CIIBIPAIIOIOYH 3 TPOMAJICHKICTIO,
Ma€ BHCTYNAaTH B POJII IIOCEPEIHUKA B JIEPIKABHO-
TpOMa/ICBKOMY YIpaBJliHHI, OyTH TaKk 3BaHUM MeXaHi-
3MOM TapMOHI3allil COLiaNbHUX 1HTEpEeciB, pPi3HUX
(hopM KOHCTPYKTHBHOTO AiaJory MiK TpOMajo0, Op-
raHaMH MiCBKOTO CaMOBpPSAYBaHHA Ta Biagoto. Opra-
HU K Jep>KaBHOI BIagu 3aIliKaBJICHI B NMPOAYKTUBHIiI
CHiBOpaIi 3 rpoMagaMy pPi3HHX pPIiBHIB, CBiTYCHHSIM
poro € npuiHATI BepxoBHoto Pamoro 3akonn Ykpai-
HU «[Ipo BHECEeHHs 3MiH JO JAESKUX 3aKOHOIABYHX
aKkTiB YKpaiHHU y 3B'I3Ky 3 NPUHHATTSIM 3aKOHY YKpa-
inu «IIpo inpopmarito» (y HOBIH penakii) Ta 3aKOHY
VYxpainu «IIpo moctynm no myOmigHoi iHpOpMAIi»
[12].

LinHicTh OCBITHIX pedopM Ha Cy4acHOMY eTarli
po3BuTKy 3CO MposIBISETECA B TOMY, 110 OJHOYACHO
i3 BIOPOBAKCHHSAM IX BiOYBaIOTHCS MOJIEpHI3aIliiHI
MPOIIECH YIPABIIHHSA OCBITOIO, SIKi, ¥ CBOIO UEpTy, €
a/IeKBaTHUMH [0 CYCIIUIBCTBA 3 PUHKOBUMH BiTHOCH-
HAMH Ta 3a0€3Me4yloTh €(EeKTUBHICTh YIpaBIiHHIL
3CO. Ymporamkyrouu pehopmy 3CO B xkutTsI, Tpeba,
Mo-Tepiie, BpaxoByBaTu OCOOJMBOCTI MOIEPEIHHOTO
i cydacHoro crany po3Butky 3CO, 3apy0OixHOro Joc-
Bifly, Horo TpaHc(opMalliiiHi o3HaKH, crenudiky ma-
JIOTO MiCTa, MEHTAIBHICTh KHUTEIIB MICHKOI TPOMaIH
Ta iHII (aKkTopH; no-aApyre, pepopmy mae GazyBaTucs
Ha MPUHIUIAX | MeXaHi3MaXx, SKi MpUTaMaHHI KpaiHaMm
3 PUHKOBOIO €KOHOMIKOIO, 1[0, Y CBOIO 4epry, 3a0es-
MEYUTh IHTETPYBAHHS BITYM3HSIHOI CHCTEMH OCBITH B
€BPONCHCHKUN OCBITHIN mpoctip. HaiiBaknuBimmm
MPUHIUIIOM YIPaBIiHHSA OCBITHIMH pedopMaMH Ha
MICBPKOMY Ta Ha PiBHI 3araJbHOOCBITHHOTO HaBYaIlb-
HOTO 3aKJajJy MOBHHEH OyTH MPUHIWN CHCTEMHOCTI.
ToMy npencTaBHUKH OpraHiB BJIaJU B LIJIOMY Ta Op-
raHiB yIPaBIiHHSA OCBITOI 30KpeMa ITOBHHHI BOJIOII-
TH HayKOBMMH METOJdaMH il TEXHOJIOTISIMH YIpPaBJIiH-
Hi, ToOTO OyTH mpodecioHamamu B mid cdepi. Sk
Bu3Havyae BueHa C. Kanamnukosa, npogecionamizaris
YIPaBIiHHSA Ma€ PO3MIISIATHCS SIK «IIPOIEC, METOI0
SIKOTO € TiIBUIIEHHS €()EKTUBHOCTI YIPABIIHHS -
XOM BJIOCKOH&JICHHSI IPO(ECiHHOTO piBHS YNpaBiliH-
B, PO3pOOJIEHHS, 3aNpoBaJUKEHHS Ta MOAEpHi3alil
IHCTPYMEHTIB YIpaBIiHHA y (OpPMI BiIHNOBIAHUX Me-
TOJIiB, 3aCO0IB UM TEXHOJOTiH; (opMyBaHHS CBITOTIISA-
ny y dopmi dimocodii ympasmiHHS (MOHSTTS, MPUH-
UK, METOJOJIOTiS) 3aais HasBHOCTI HEOOXiTHHMX
opieHTHpPIiB (MMPUHIIMITIB) MO0 pealtizamii caMoro yI-
pasmiassm [13, 39]

PesynbTaté ipoBeZicHHSI OCBITHIX pedopM 3aie-
JKaTh Bl (DIHAHCOBUX Ta JIOJCHKUX PECYpPCIB, ajpke
Mae (QYHKIIOHYBAaTH yNpaBiiHHSA pedopmamu, sike
BKJIIOYaTUME B ceOe MeXaHi3MH KOpEryBaHHs Ta 00'e-
KkTUBHOI ouiHku. lle cnpustiMe noBHimIOMY 3a0e3ne-
YCHHIO peaji3allii MiChbKOi OCBITHBOT MOJITHKY Ta IiJ-

BuiyBaTiMe 1 edeKkTuBHICTh. OTKe, yNpaBIiHHS
Micbkoro cuctemoro 3CO Mae OyTH KOMIETCHTHHM,
JEeMOKPAaTUYHAM, MaTH CTpaTerivyHe 3aBJaHHS 1 JuIe
TTCJISA IIHOTO PO3TIISAATUCS AK COiaIbHO e(peKTUBHE.

Takox ams peamizamii 3aBIaHb OCBITHBOI MOJITH-
KM B MiCTi HeaOHsaKe 3HAUCHHs Ma€ KepiBHUK BiJIOBi-
JTHOT CTPYKTYpH, OYOJIIOBATH BiAJIJI OCBITH ITOBHHEH,
Ha Halle NEepeKOHaHHS, MiATOTOBJIEHUH, KOMIETEHT-
HUull QaxiBerb. OCKUIBKU BiJJIiI OCBITH BXOAUTH JIO
CKJIa/ly BUKOHKOMY MICBKOI pajay, TOMy 1ocaja Hayda-
JIbHUKA BiJJIUTy OCBITH BiZJHECEHA 0 TOCa]| CIIyKOU B
OpraHax MiCIIEBOTO CaMOBDSIYBaHHS BIAIIOBIJHO IO
3akoHIB Ykpaian «IIpo nmepxkaBHy ciyx0y» Ta «IIpo
cIy’)k0y B oOpraHax MICIICBOTO CaMOBPSTYBaHHS»
[14;15]. HawyanbHMK MiCBKOTO OpraHy YIpaBIIiHHS
OCBITOIO Ma€ YiTKO BA3HAYEH] IIOBHOBAXKEHHS 1 BIIIO-
BIZJHUH CTAaTyC Ta paHT y CHCTEMI JIEp>KaBHOTO 4H Ca-
MOBPSITHOTO YIIPABIiHHS.

lamy3p OCBITH B OCHOBI CBOill — KOHCEpBaTHBHA
(Tak BBaka€ HE OJIMH JOCHIJHUK — HAayKOBEIb YU
MIPaKTHK), aje y 3B 53Ky i3 3MiHaMH, 5IKi BiOYBalOThb-
Csl B CYCHIJILHOMY PO3BUTKY Jep)KaBH, BOHA 3aJlydeHa
JI0 TIPOIIECIB, SIKi OXOILTIOIOTH YCi CEepH KUTTENISIIb-
HOCTI KpaiHu. Byzp-sike OHOBIICHHS Ha JEp>KaBHOMY
piBHI 000B’SI3KOBO TMOIIUPIOETHCS W HA MICHEBHH pi-
BEHB, TOYHIIIE KaXXy4dH, yci pepopmu 6epyTh IOIATOK
3 OKpEMO B3SITUX TEPHUTOPiH, B TOMY HYHCIi - MalkX
MicT. [HHOBamilHI TIporecH, SK CBIAYUTHh MpPaKTHKA,
MIPOSIBISIFOTh  PI3HUH BIUIMB IIPH BIPOBAPKCHHI iX:
CIPUUHSTIMBICTG O 1HHOBAIill 3aJ€XHUTh BiJ 0COOU-
CTHX Ta TICUXOJIOTTYHUX XapaKTEPUCTHK MICHKUX EJIiT,
CTPYKTYPH YIpPAaBJIiHHS, IO CKJIajacs B MICTI, colia-
JILHOTO, MOJIITUYHOIO T4 €KOHOMIYHOTO THITYy B3a€EMO-
i1 BILTHBOBHX CYO0'€KTIB PO3BUTKY.

OHOYACHO BAapTO 3ayBaXKMTH, IO MEBHI 3MiHH,
SIKi BBIMIILTH B OCBITHIO NPAKTHKY, MAlOTh i HETaTHB-
HUHM BIiATIHOK. TpamisioThCs BHITAAKH, KOJHA OCBiTa
MOTJIHOITIOE COIialIbHy W 1HTENEKTYalbHy HEpiBHICTS,
CTa€ JMi€BUM IHCTPYMEHTOM CYCIIUIBHOTO pO3IIapy-
BaHHS, KOJIM COLiaIbHO-MaTepialIbHU CTAaTyC AUTHHHU
Ta piBEHB ii PO3BUTKY CTAE MEPEMYCTKOIO 10 HABYAJb-
HHUX 3aKJaliB, sSKi 3a0e3NevyroTh SKICHILLY OCBITY
MOPIBHIHO 3 IHIIMMHU 3aKjiagamMu. ToMy BapTo 3armpo-
BaJUTH TAKUH MEXaHi3M B OCBITHIN MOMITHI[ MicTa,
KUY OW 3HIBETIOBAB XMOHMU MiAXix, a TO W JIKBidy-
BaB Taki ABUINA, HE BUKJINKAB CIPOTHUB y OaTHKIBCHKiH
TPOMa/ICBKOCTI. 3aBAaHHS BiJJIy OCBITH CTBOPHTH
YMOBH JUIsl PIBHOTO JIOCTYITYy KOXKHOI JUTHHHM JI0 sIKic-
Hoi 3CO.

Cepen cucteMn MexXaHi3MiB peaizarii ocBiTHHOT
MOJITUKH B MQJIMX MicTaXx MOXXKHa BUOKPEMHUTH W Me-
XaHI3M OIIHIOBAaHHA. 3alpoBa/UKEHHS HOTO CIIpHSE:
KOPETYBaHHIO CaMOro MPOIECY OCBITHHOI MOJITHKH,
aktuBi3amii yuacti B ympasniHHi 3CO rpomanchKux
oprasizariiii, 3a0e3MedeHHI0 SKICHIX OCBITHIX ITOCIYT,
CTBOPEHHIO yMOB Ui (opMyBaHHS Ta peamizamii
OCBITHBOI MOJIITHKH Yepe3 TUCKYCiIo Ta Jianor. YueHa
JI. TpuneBnu cBOTO Hacy sik rojoBa Kowmitery 3 mm-
TaHb HayKH i ocBiTH BepxoBHoi Pagn Ykpainu crBe-
p/KyBana, IO BITYM3HSHA OCBITHS CTAaTHCTHKA HE
PO3KpHBAa€E BCi acmeKTH (YHKLIIOHYBaHHS CHCTEMH
OCBITH Ta HE HaJIa€ MOKJIMBOCTI MOBHOLIHHOTO aHaIi-
3y 1 cTany. Buxomsiuu 3 mporo, AOmiIsHO Oyio O BU-
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BUUTH JOCBiJl BAKOPUCTAHHS OCBITHIX 1HAWKATOPIB Y
MDKHApOJIHHUX TMOPIBHSIHHIX OCBITHIX CHCTEM Ta CKO-
pucTaTHCS HOTO MO3UTUBHUMH aclCKTaMH AJISI PO3BH-
TKY OCBITHBOI CTaTUCTHKH B YKpaiHi. BapTo 3a3Haun-
TH, IO HemoAaBHO MiHICTEpCTBOM OCBITH i HayKd
Ykpaian momano IIpoekT mepemiKy HamioHaTbHIX
IHIMKaTOPiB €()EeKTUBHOCTI Ta SIKOCTI 3arajibHoi cepe-
JHBOT OCBITH JJIsI TPOMAJCBKOr0 OOroBopeHHs [16].
[epexoHnani, 0 BUKOPUCTaHHS 1X JacThb MOXIIMBICTh
YIPaBIIHISAM CHPUHMATH OCBITY 3 MO3MLIN MiKHaApO-
JHUX OCBITHIX TCHJCHIH, yCBimomiieHO (opMyBaTu
BIJITIOBIZIHY JCp)KaBHY TONITHKY Ta O0'€KTHBHO OIli-
HIOBATH pPE3YJIbTATH ii BIPOBAIKEHHS HE JIMIIE Ha
BCEYKpaIHCHKOMY DiBHi, a i Ha MiCIICBOMY.

OTxe, TOCTiIKYIOYN CUCTEMY MEXaHi3MiB peai-
3amii OCBITHROI MONITHKA B MajJHX MicTaX, poOHMO
TaKi BUCHOBKHU: TO-TIEPILE, MisSUTBHICTD BTy OCBITH
perJIaMEHTOBAaHO HOPMAaTHBHO-TIPAaBOBOIO 0a3010, 30K-
pema: 3aKOHaMU YKpaiHu, JUPEKTUBHUMU JOKYMEH-
TaMM LEHTPAIBHUX OpPraHiB BIAAM, a TaKOX pillleH-
HSAMU  KOJIETiH, Haka3aMM Ta IHCTPYKTUBHHMH
MarepialaMH PerioHaJbHUX aJIMIHICTPATHBHHX Opra-

HIB; IO-Ipyre, HasABHICTh Takoi 3aKOHOAABUOI 0asw,
0 pEeTJIaMEHTY€E MisUTbHICT yCiX JaHOK YIPABIIHHS W
3aKNadiB, sKi 3a0e3MedyloTh pealizalilo CTpaTerii
JIepKaBHOI OCBITHBOI ITONITHKH, M€ CIIPHATH PO3BHT-
Ky TBOpYOI iHIIIIaTHBM KEPIBHUKIB i BUKOHABIIIB; IO-
TPETE, BIJAUT OCBITH € BaXKIMBOIO JIAHKOIO y BHUDI-
LIeHH] 3aBAaHb monao pepopmysanus 3CO Ta Moxep-
Hi3aIii ii ynpaBIiHHS; O-4€TBEPTE, TOPEUHE 3aCTOCY-
BaHHA KOMIUIEKCY MeXaHi3MiB Jiep>KaBHO-
IPOMAJICHKOTO YIPaBIiHHA 3a0e3medye BiAMOBIIHUI
PiBEHB 3MICTY OCBITHBOI IOJIITUKH B MaJUX MicTax, a
e(eKTUBHE BIPOBADKEHHS OCBITHBOI NOJITHKHU 3aje-
KUTDH BiJ] MOAEPHi3alii yCiX ympaBIiHCHBKHUX MeXaHi3-
MiB Binimy (ympaBiiHHS) OCBITH; IO-TI’STe, 1 Haloc-
HOBHIIIE, BIPOBA/KEHHS  JEPXKABHOI  OCBITHBOI
MIOJIITHKM BHMArae BiJ KepiBHHKIB BimmimiB (yrmpas-
JIiHBb) OCBITH HAJIE)KHOTO TpodecioHanizmMy, KOMIIeTe-
HTHOCTi, BUCOKHX MOPaJIbHO-ETHIHUX SIKOCTEH, TyXO-
BHOCTI, 3arajbHOi W YHPaBIIHCHKOI KYJIBTYpPH,
BOJIOJIIHHSI CYYaCHUMH YIPaBIIHCHKUMHU TEXHOJIOTis-
MHU.
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0.V. Saschnina, V.I. Chigarskih
Paleontological Museum of Amur Scientific Centre, Far Eastern Branch of the Russian Academy of Scienc-
es, Blagoveshchensk, Amur Region, Russia

METHODS OF EDUCATIONAL ACTIVITIES OF MODERN NATURAL
SCIENCE MUSEUM
UHTEPAKTUBHBIE METO/IbI OBPA3OBATEJIBHOM JEATEJIBHOCTH
COBPEMEHHOI'O ECTECTBEHHOHAYYHOI'O MY3ESA

B cmamve ocoboe enumanue yoeneHo npakmuiecKomy NPUMEHeHu0 UHMEPaKmueHblX MexHOI02Ull 8 0esl-
MENbHOCMU COBPEMEHHO20 eCMECMBEHHOHAYYH020 My3est. Ha npumepe KOHKpemHblX Meponpusimuii O1s Mado-
wux wKonbHuUK08 Ilaneonmonocuyeckozo myses AmMypckozo Hayunoz2o yenmpa JanbHegocmouno2o omoeneHus
Poccuitickoil akademuu Hayk, asmopuvl n008OOSIM HEKOMOPbIE UMO2U UCHOb308AHUSL NeOA202ULEeCKUX UHHOBAYUT
6 cucmeme my3elno2o npoceeujenusi u obpazoeanus. Ilokazano, umo GaxiCHLIM GAKMOPOM NOJYYeHUs Gop-
MAIbHO20 00pA308aHUs 8 0OIACIU NANCOHMONO2UY (8 OAHHOM Cyude 6 00IAcCmuU 3HAHUN O OUHO3ABPAX) ABTIs-
10MCst NOONIUHHBLE NPEOMEmbl U3 eCIECMEEHHOHAYYHBIX MY3CUHbIX KOLIEKYUL.

Hayuno-obpaszosamenvhvie npoexmul 06vedunsouee 8 cebe HenocpeOCmeeHHbLL KORMAKM ¢ NOOJIUHHbLMU
npeomemamu (occunu3upoBantble OCMAMKU OUHO3ABPOBOU (PayHbL) 8 CUHMEe3e C COBPEMEHHbIMU UHMePaK-
MUBHBIMU CPEOCMBAMU BU3YATUZAYUU HECYM 8 ceDe He MONbKO NPOCEEMUMENbCKYIO (YHKYUIO, HO U (DYHOAMEH-
MAnbHble 3HAHUS, OMPAdCaruue eOUHCME0 MUpa U KOHYeHmpupylowue 6 cebe peaibHOCHb NO3HABAEMO20 Obl-
musi. Cmamos umeem medxcoucyuniunapuviti xapaxmep. Ona OyOem unmepecHa cneyuamucmam 6 oodracmu
My3etiHo20 0end, nedazo2am u NCUX0I02aM.

Kniouesvie cnoea: ecmecmeennonayynvlil My3eti, My3etHbll npeomem, UHMepaKmueuvlli Memoo, Miaouue
WKOIbHUKU, OUHO3ABDbI.
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The article focuses on the practical application of interactive technologies in a modern natural science mu-
seum . For example, specific activities for younger students visiting the Paleontological Museum of the Amur
Scientific Centre of the Far Eastern branch of the Russian Academy of Sciences.

The authors sum up the results of the use of ped-
agogical innovations in the system of education and
museum education. It is shown that an important fac-
tor in obtaining a formal education in the field of
paleontology (in this case in the field of knowledge
about dinosaurs ) are authentic items from the natural
science museum collections.

Scientific and educational projects combining di-
rect contact with authentic objects (fossilised remains
of dinosaur fauna) in the synthesis of modern interac-
tive visualisation tools are not only the educational
function, but also providing basic knowledge, reflect-
ing the unity of the world and concentrated in itself
the reality of the knowable existence. The article has
an interdisciplinary nature. It is designed for special-
ists in the field of museum management, teachers and
psychologists.

Tags: natural science museum, museum object,
interactive method, junior high school students, the
dinosaurs.

The role of the Science Museum in the
knowledge of the history of the development of life on
Earth, to gain knowledge in the field of palaeontology
in direct contact with fossilizirovannymi remnants of
extinct animals millions of years ago, is unquestiona-
ble. The power of the Museum objective, according to
B. Kondratieva, consists of several interrelated com-
ponents: completeness and accuracy of the infor-
mation, typicality and uniqueness (4). From this
standpoint, the preserved remains of ancient creatures
(in our case, petrified dinosaur bones) from the muse-
um collections are not only educational but also fun-
damental educational objects — reflecting the unity of
the world and concentrating in itself the reality of ex-
istence.

Perhaps this fact became one of the main reasons
that science museums in recent years have increasing-
ly co-operated with schools, complementing the scope
of formal education. Pedagogical innovations in the
system of museum education and education presented
in the works of E.G. Vanslovoj, M.b. uncovered at
Gnezdovo, B.a. Stolyarova, etc, and (3) tested in many
museums around the country, have earned universal
recognition as teachers to improve the quality of edu-
cation. Among them a special place is occupied by
interactive learning technologies, oriented to the intel-
lectual and personal development of the student.

Interactivity gives the opportunity for the visitor
and museum educator (specialist) to engage in a pro-
ductive dialogue with the Museum. In addition to the
exposition, special zones could be created for all sorts
of rich Museum objects or their models to intensify
visual, tactile and verbal channels of learning (5).

We believe that ideally for the understanding of
palaeontology, especially when dealing with a chil-
dren's audience, you first need to show authentic fos-
sils, and only then proceed to comparisons and gener-
alisations of the facts. This cannot be done in school,
owing to the lack of such exhibits. The process of
transferring knowledge in the classroom provides a
theoretical basis of palaeontology and science. Educa-
tional lessons in the Museum can produce a synthesis
and allow particular exceptions to be explored. And,
in addition, to visit any Museum almost always carries
a huge emotional charge. As it is known, it is easier
for emotionally coloured material to interact with ex-
isting knowledge in a convivial setting. This helps
disparate scientific facts to form a more extensive and
comprehensive picture of the history of the Earth.
Knowledge is absorbed faster and remembered by
children.

Many schoolchildren have already formed the
view that almost all dinosaurs are fictional, evil car-
toons or smile bloodthirsty pangolins from fiction
feature films. Fossil lizards are not perceived by them
as real animals, inhabiting and dominating our planet
in the Mesozoic era for more than 160 million years.
Museum activities, using authentic fossils, are very
often a step towards to eliminating this contradiction
for students. The implementation of a small independ-
ent search not only creates new knowledge but also
stimulates new experiences and emotions,

It is important to present material clearly and dis-
tinctly, to create interesting images, memorable exam-
ples from the life of extinct creatures, play and fanta-
sise, without losing sight of the main scientism and the
accuracy of the information, i.e., the active use of in-
teractive teaching methods in the context of the Muse-
um. This method combines the various forms and
methods of creative learning: creative tasks, work in
small groups, various games (travel, search, etc.),
meetings with scientists, excursions, competitions,
exhibitions, interactive lectures, handouts (didactic)
material, brainstorming. This is difficult to classify
clearly, since almost every one of them is a complex
interweaving of multiple elements.

As the experience of one Museum visit is insuffi-
cient to meet the cognitive and emotional needs of
pupils on the theme of "dinosaurs", we organised
comprehensive case studies, classes and projects, in-
cluding various forms of activities, both in the Muse-
um and outside its walls. We do not use the term "oc-
cupation”, as it negates the magic and uniqueness of
themed hours spent with students of the lower grades.
They are immersed in the world of the Mesozoic era
(250-65 million years ago), with symbolic access to
amazing animal-dinosaurs.
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Palaeontological museum of Amur Scientific
Centre RAS has over 15 years of experience in the
presentation of the palaeontological research conduct-
ed by scientists at dinozavrovyh locations: Blago-
veschensk, Amur region, Kundurskoe, Gilchinskoe,
Astashihinskoe, Dimskoe.

A collection of fossils collected in the Amur is
one of the largest in Russia. It includes remnants of
hadrosaurs, tail vertebrae and teeth zavropod, isolated
teeth saurischian theropod, remnants of ankilozavrid,
bone materials belonging to crocodiles, turtles,
paleoflora-imprints of leaves and okremnelye trunks.
The utmost scientific value in the collection are
golotipy: Amurosaurus riabinini (Bolotsky, Kurzanov
first, 1991) (2), Olorotitan arharensis (Godefroit et al.,
2003) (7), manakini Kerberosaurus (Bolotsky, Gode-
froit, 2004) (6) Arkharavia heterocoelica, (Alifanov,
Bolotsky, 2010) (1), Kundurosaurus nagornyi (Bolot-
sky, Godefroit, Lauters, 2012) (8).

The Museum reveals the history of the discovery
of the remnants of the dinosaurs in the territory of the
Zejsko-Bureinskoj Plains. Each year, more than 3,000
visitors to our Museum are acquainted with the history

of the Amur research techniques, paleontology dino-
zavrovyh in places in the Amur region and others.70%
are schoolchildren aged 7-12.

Each class participates in the educational project
for up to 2 months, including 3-4 events. The first
session is usually held in the school, as theoretical
material is understood better in familiar surroundings.

Experts of the Museum acquaint students with
the media presentation of the "last dinosaurs of Asia",
show copies of the original casts of dinosaur bones
and fragments of authentic fossils from the locations
of the Amur region, as well as models (toys) of differ-
ent species of dinosaurs. Students will learn about
previously unknown objects and concepts (geological
scale, dinosaur, fossil, holotype, imprint, cast, etc).
They admire and pick up fossils, getting a chance to
feel their realness, density, weight and to dream about
the age of the finds. Young visitors are closer to
"scary, strange, terrible pangolin ", imbued with re-
spect for these huge creatures, and now consider
themselves experts in the field of knowledge about
dinosaurs (fig. 1, 2).

Figure. 1, 2 shows an event at the school. Photo from the archive of the Museum.

The second lesson is the practical Excavations at
the Museum. Usually students are waiting for this
event and are preparing for it. They wear working
clothes when they come to the Museum to conduct
field work on excavations of dinosaurs. For the “exca-
vation" the exposition highlighted the interactive area,
consisting of three boxes (excavation) with secondary
clays of the Annunciation dinozavrovogo location. In
each box are hidden small parts of collapsible toy di-
nosaurs, crocodiles and turtles. For children 6-7 years
the toy consists of 5-6 parts and 15 pieces for seniors.
Sometimes fragments of two or more different ani-
mals are placed in the same draw. Before starting

work children study the rules of the "excavations" and
distribute duties.

Each participant does everything alone and
communicates with dialogue (fig. 3, 4). Application of
an interactive method in this event is the most suc-
cessful ("ienter" is common). It helps students collab-
orate with the teacher and each other. The students
have to achieve a specific goal: "to find a dinosaur".
An important difference of this event from others is
that performing certain types of work helps students
remember what they have studied and learn new mate-
rial.
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igure. 3, 4. Excavations at the Museum. Photo from the archive of the Museum.

The third event is practical and is collect your di-
nosaur. In class, each participant receives a specially
prepared kit consisting of a sheet of bright coloured
paper, glue, scissors, and paper set "dinozavrovyh" of
bones. The meeting begins with a small quiz, then a
particularly favourite of children: a "moment of rein-
carnation” when students "become” the dinosaurs by
using akvagrima. A variety of multi-coloured images
are applied to the skin (forehead, cheeks, hands) using
special paints that are easily washed off and do not
irritate, because they do not contain toxic or harmful
substances. Colours remain on the body until washed
off with water and are easily removed from clothes
and bodies. It's a great opportunity to entertain chil-

Fig. 5. Volunteers at the event. Figure. 6. The process of assembling a dinosaur.

Activities continue with children working on the
principle of "predators” and "herbivorous"”, and they
begin the process of assembling a dinosaur (fig. 6).
The bone sets are similar and good results are usually
obtained. Analysis of the results, when creations are
compared with a real skeleton, happens in the end of
the event. After that, students sign their work and ar-
range an exhibition. This event for children usually
turns into a hilarious cognitive celebration.

dren because it is interesting not only to paint but,
under the brush of the painter, there is a magical rein-
carnation of classmates. In this part of our events vol-
unteer students of artistic disciplines at Blagovesh-
chensk State Pedagogical University usually take part.
The Museum actively collaborates with the university
(fig. 5). Students choose the image they want to be
decorated with from a photo album and brush artists
get to work. It should be noted that we use paint which
has a certificate of quality. This document is issued on
demand when buying goods. In addition, each child
must have written permission from their parents to
akvagrima.

The fourth meeting of schoolchildren with spe-
cialists takes place in the Museum. They are encour-
aged to play-search "minus 65 million". Here students
work independently. They are already familiar with
the Museum, its exhibits and employees. Every young
visitor gets a guide on A4 paper which includes in-
formation on Amur dinosaurs, riddles, puzzles, cross-
words and colouring. Answers to questions can be
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found using the information located on the edges of  pictures and reading the text (fig. 7).
large cubes that can "twist-twirl", by looking at the

Figure. 7. Search game "Minus 65 million." Figure 8 photo memory.

All the activities in question are basic. Expansion  stantly heard from teachers and students. Time has
projects complementing and modifying the content of  shown that these forms of work with pupils of primary
activities are tailored for a wider audience of children.  school age in the Science

Their popularity is growing, as evidenced by the Museum are relevant, timely, interesting and use-
high attendance and words of gratitude that are con-  ful (fig. 8).
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ESSENCE AND STRUCTURE READINESS FOR PROFESSIONAL SELF-

DEVELOPMENT OF FUTURE TEACHERS
CYIHOCTb U CTPYKTYPA TOTOBHOCTH K NIPO®ECCHOHAJILHOMY
CAMOPA3BUTHIO BYYIIUX IEJAIOI'OB

Summary: In the context of modernization of higher education, one of the factors in providing the state
competitiveness on the global level is to improve specialists’ preparation quality, in particular, to form prospec-
tive teachers’ motivation to continuous professional education and professional self-development. Self-
development of personality of prospective teacher is urgent to the modern educational process. Self-development
— is mental or physical man’s development which he achieves by own unaided study, exercises. Self-development
is carried out by own forces, without the influence or assistance of any external forces. Self-development is con-
sidered as person’s comprehension of individual qualities and their enrichment through inclusion in appropriate
activities, including educational one.

Analysis of contemporary psychological and educational research confirmed that in the scientific psycho-
logical and pedagogical literature the term “teacher’s self-development” has no clear consistent definition due
to different methodological approaches to its consideration. The process of professional self-development of
future professionals and structure are considered by scientists from the standpoint of different approaches.

Keywords: future teachers, professional self-development of the future teachers for professional self-
development, criteria, indicators.

Annomayun: B cmamve paccmampueaemes cywHoCmes u CMpYKmMypa 20mosHOCmuU 6y0yuux nedazo2o8 K
HenpepvlBHOMY NpogheccUuoHarbHOMY camopazsumuto. Ha ocnoee ananusa codepicamenbHblX XapaKmepucmux
BbLOCIICHHBIX COCMABISIOUUX ONPEOeeHbl KPUMepUu ChopMUpoBaHHOCU 20MOBHOCIU K HENPEPbIBHOMY Npo-
Geccuonanvromy camopazgumuio 6yOywux yyumeneu: YeHHOCMHOe CO3HANUe HeoOX00UMOCU YeleHANPAGIeH-
HO20 HENpepul8HO20 NPOPECCUOHATbHO20 CaMOPA3EUMUS, UHMESPAMUBHO-MEOPEmUYecKds no020mosKd, ypo-
6eHb  NOMYYEHHBIX NPOPECCUOHANLHO HANPAGIEHHbIX 3HAHUL, NPAKMUYECKU-ONePAYUOHHASL TNOO20MOBKd,
cpopmupoganHocmsb NPAKMUYECKUX YMEHUN U HABLIKO8 NO NPOpECcCUOHANbHOMY CAMOPA3BUMUIO, COBOKYN-
HOCMb UHOUBUOYATbHO-NCUXOIOSUYECKUX KAYECME, BAINCHBIX OISl HENPEPbIGHO20 NPOPeCCUOHATbHO20 camMopas-
sumust u 6yoywel npoghecCuoHanbHOl 0estmeIbHOCU 8 YelOM; HANPAGIeHHOCHb HA CAMOAHANU3, CAMOOYEHKY
Cc0OCMEEHH020 NPOPeCcCUOHAIBHO2O CAMOPA3BUMUs. YKa3anHble Kpumepuu 20mMosHOCHU 0y0yuux nedazo2os K
HeNnpepul8HOMY NpPOpeCcCUOHATbHOMY CAMOPA38UMUID KOHKPEMUZUPOBAHbL 8 KOMNIEKCEe COOMBENCMEYIOuUX
nokazameineu.

Knruesste cnosa: Oyoywue nedazozu, npogeccuonanvioe camopassumue, 6yoyujux neoazo2os K npogec-
CUOHATILHOMY CAMOPA38UMUI0, Kpumepuu, NoKa3amenu.

IToctanoBka  mpoOnemsl. JloMUHUpOBaHHE B
npo¢eCCHOHATBHON MOArOTOBKE BBITYCKHUKOB BBIC-
[IMX TEIAarorHIeCKUX yIeOHBIX 3aBEACHUI PEpOIyK-
THBHBIX METOJIOB OOYYCHHUS W OJHOBPEMEHHO OCTpas
MOTPeOHOCTh OOIIeCTBAa B JIMYHOCTH, CIOCOOHOH K
Mpo(pEeCCHOHATBHOMY CAMOPa3BUTHIO B TCUCHHE HKH3-
HU, 00pa3yIOT CYIIHOCTHOE MPOTHBOPEYUE COBPEMEH-
HOW 00pa3oBaTEIbHOIN CHCTEMEI.

[IpodeccnonanbHOE CaMOpa3BUTHE  SBISCTCS
HEOTHEMJIEMOM COCTABJISIONIEH JIMYHOCTHOIO CaMO-
pasButHs. [IpodeccHoHANbHOE CaMOpa3sBUTHE  OCY-
HIECTBISETCS C IMOMOIIBI0 MEXAHM3MOB CaMOIIO3Ha-
HUS, CaMOOpIraHU3aIHH, camM000pa30BaHusl,
CaMOOIICHKH, CaMOPETYJISAIHMA KaK CTPEMJICHHE K ca-
MOAKTyallM3allid Ha OCHOBE Pa3BUTHs TPOQECCHO-
HAJIBHOTO MBINIICHUS, peaju3alii TBOPYECKOTO TIO-
TEHIMAJa, pa3IU4YHBIX (OPM HCCICIOBATECIBCKON

JESTEILHOCTH W CIOCO00B HMHTEHCHU(UKAIMHA 3TOTO

mporiecca.
AHanu3 HCCIIeIOBAaHUN u myOmuKa-
uil. [Ipobnemy  mpodeccrnoHaIpbHON  HMOATOTOBKH

yuHTeNel BCECTOPOHHE OCBelleHb! B paborax B. An-
apyumenka, C. 'onuapenka, 1. 3q3tona, M. EBTyxa, B.
Kpewmens, H. Kyzpmunoi#t, H. Huukano, C. CsicoeBoi,
B. Cnacrenuna u ap. Teoperuueckue U MeToaU4e-
CKHE OCHOBBI NMPO(ecCHOHANBHON MOATOTOBKU OyIy-
LIUX CIIEHUAIUCTOB B BBICIIEH LIKOJIE UCCIEA0BaIH A.
Anexcrok, C. Apxanrensckuii, P. I'ypesuu, I'. Tapa-
CEHKO H JIp.

AHanmu3 pPa3NUYHBIX KOHIEMIMHA Mpodeccho-
HaJbHOTO camopa3BHUTHs mo3Boam1 A. UypcuHoit [9]
CIenaTh BBIBOJI, YTO YCIOBHO MOXKHO BBIZICTHTH [[BA
MOAX0Ja K OMPENCNCHNUIO CYIIHOCTH IAHHOTO IIOHSA-
tust. [IpencraBurenn nepsoro noxaxoxaa (B. Mapaios,
JI. KynukoBa u p.) CUMTAIOT, 4TO NpodeccrnoHaIbHOE
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CaMOpa3BUTHE MOXKET UATH 10 HANPABICHHUIM: CaMoO-
YTBEPKIECHUS, CAMOCOBEPIICHCTBOBAHUS U CAMOAKTY-
anu3auuu. BTopoll, OCHOBOIOJIO)KHUKaMU KOTOPOTO
spisieTcss A. BrmacoBa, @. MyxamersstHoBa, C. SIxuna
U Jp., CBA3BIBaET MPOQECCHOHATEHOE CAMOPA3BUTHE C
«BIHUCBHIBAHUEM» YEJIOBEKAa B Ty WIH HUHYI CUCTEMY
npodeccroHaNbHOI esiTeIbHOCTH. BMmecte ¢ Tem,
clelyeT OTMETUTh, YTO MCCIIe0BAHUHN, TTOCBSIIEHHBIX
CTPYKTYpe TOTOBHOCTH OyIyIIMX II€JaroroB K IIpo-
(heccnoHaTbHOMY CaMOPa3BUTHIO HEOCTATOYHO.

Heab cTraTbu - YTOUHUTH Yepe3 aHAIU3 IMOAXO-
JIOB pa3IUYHBIX YUEHBIX K 3TOH mpobiieMe CYIIHOCTh
MOHATHS "TIpo(hecCHOHATIFHOE CcaMOpa3BUTHE Oymy-
IIero mexarora’ U ero CTPYKTYPHBIE KOMIIOHEHTHI.

W3noxxeHne OCHOBHOTO MaTepuana. AHaiau3 Co-
BPEMEHHBIX ICUXOJIOr0-NEAArOTNYECKUX HCCIEA0BaA-
HUH MO3BOJISIET YTBEpKIATh, YTO MOHATHE "mpodec-
CHOHAJIbHOE CaMOpa3BUTHE" B HAYyYHOW ICUXOJOIO-
MeIarorMYecKoil JUTepaType HE HMeEeT YeTKOro CO-
IJIACOBAaHHOTO OIpEeNICHUs] M3-3a Pa3IMYHBIX METO-
JIOJIOTMYECKUX  MOAXOAOB K  €ro  paccMoTpe-
Huto. [Iponiecc  mpodeccHoHaIbHOTO  CaMOpa3BUTHS
OyAyIIMX CIEHHATUCTOB PACCMATPUBAETCS yUCHBIMH
C TO3UIHH CYOBEKTHOTO, aKMEOJIOTHIECKOT0, aKCHO-
JIOTUYECKOI0, AEATEIbHOCTHOI0, KOMIETEHTHOCTHOI'O
MOJXOJIOB.

«[oTOBHOCTH OymyImIero memarora K HEMpepHIB-
HOMY  TPO(ECCHOHATEHOMY  CaMOPa3BUTHIOY» MBI
TpPaKTyeM KaK CIIOCOOHOCTH CTYAEHTa OCYIICCTBIATH
L[eJICHATIPABIICHHYI0 pe(ICKCUBHYIO JESTeIbHOCTS,
CBSI3aHHYIO C: NPOEKTHPOBAHHWEM U peayn3aluei Ka-
YECTBEHHBIX M3MEHEHUN CBOEW JIMYHOCTH KaK HOCH-
TeNsl IeNarorMuecko KynbTyphl; KOppeKUuen mnena-
TOTMYeCKOH JIeSITeTTbHOCTH; IpeoI0JICHUEM
6aprepoB; KOHTPOJIEM TEKYUIMX H3MEHEHHH U COOT-
HOILIEHUEM PE3YJIbTaTOB C TEHACHLUSIMH Pa3BUTHUS
MeAarorndeckou KyabTyphl B LEIOM.

[Ipobnema ompeneneHns: COCTABIIONINX, KPUTeE-
pPHUEB U TIOKa3aTeNel «rOTOBHOCTH OYIYIIETO Ieaaro-
ra K HENpepeIBHOMY IMPO(eCCHOHATHLHOMY CaMopas-
BUTUIO» SIBIISIETCA JIOCTaTOYHO CJIOXHOU. DTO
00yCIIOBJIEHO TEM, YTO «TOTOBHOCTh OYIyIIEro mnejaa-
rora K HENpepbIBHOMY NpodeccHOoHaILHOMY caMo-
Pa3BUTHIO» UMEET WHTETPAaTHUBHYIO CYIIHOCTh, B KO-
TOPOH COYETAIOTCS U B3aUMOACUCTBYIOT pa3IHMYHBIC
(haKkTOpHI: TMIHOCTHBIE, CONMANBHBEIE. B TO e Bpems
CTPYKTYpa MMEHHO «TOTOBHOCTH OYyJyIIEro Ieaarora
K HENPEPHIBHOMY NPO(PECCHOHATBHOMY CaMOpa3BH-
THIO» HE TOJY4YWIa B Hay4HbIX HCCIEIOBaHUSIX [0-
CTaTOYHOT'O OCBEIIECHHUS.

Cuutaem, 4TO MOHIATHE «CTPYKTYPbl TOTOBHOCTHU
Oynmymiero memarora K HENpephIBHOMY TpodeccHo-
HAJILHOMY CaMOpPa3BUTHIO» OIPEICIIEHHBIM 00pa3oM
CBSI3aHO C KaXIbIM (PaKTOPOM, OTPAKAIOIINM Xapak-
TEp PACIOJIOKEHUS 3JIEMEHTOB, B3aUMOICHCTBHS CTO-
poH u cBoiicTB B cucreme. CTONT 3aMETHTh, YTO B
OTIpeNIeNIEHUsIX CaMOTO TIOHITHS «CTPYKTypa» Cylie-
CTBYIOT pa3Horjacus. Mbl pas3zenseM B3IJIII TeX HC-
cienoBaTesield, KOTOpblE CUMTAIOT, YTO CTPYKTypa
COJIEPXKUT HE TONBKO CXEMY B3aUMOPACHOI0XKEHUS,
YIOPSIOYEHHOCTH 3JIEMEHTOB CUCTEMBI, HO U CaMu
9TH JJIEMEHTBI.

B mnHayuyHO#ll nmTEeparType CYLIHOCTH MOHSTHS
«CcTpyKTypa» (c jat. Structura - cTpoeHHE, pa3Mmellie-
HUE, TIOPSIZIOK) OIpeaersieTcs Kak crocod 3aKoHOMep-
HOHN CBSI3M MEXIY COCTABILIIONIMMH NPEIMETOB U SIB-
JICHUH IPUPOJIBI U OOIIECTBA, MBIIUICHHS U TTO3HAHUS,
COBOKYITHOCTb CYIIECTBEHHBIX CBSI3€Hl MEXIy Bblje-
JICHHBIMH YacTSMH II€JIOr0, YTO OOecreunBaeT ero
€IMHCTBO; BHYTPEHHEE CTPOCHUE Yer0-JIN00.

YuuThIBas, 4TO FOTOBHOCTH OyAYyIIEro nejparora
K HENpepbIBHOMY MNpO]ecCHOHANIFHOMY CaMOpa3BH-
THIO SIBJISETCS MHOTOACIEKTHBIM JIMYHOCTHBIM 00pa-
30BaHUEM, €€ CTPYKTYPY MOXXHO TPaKTOBaTh Kak
€IMHCTBO (PYHKIIMOHAIBFHO CBSI3aHHBIX MEXAY OO0
KOMITOHEHTOB: MOTHBALlHOHHO-LIIEHHOCTHOTO; HH(OP-
MaIMOHHO-TI03HABATEIHHOTO; OpTaHHU3aIIOHHO-
JEATEIbHOCTHOTO; JIMYHOCTHO-PETYISITUBHOTO; pe-
(hITeKCBHO-OLIEHOYHOT 0.

ITox ypoBHeM c(OpMHPOBAaHHOCTH TOTOBHOCTH
Oyayliero rmemarora K HEMPEepsIBHOMY Mpodeccro-
HaJIbHOMY CaMOpPa3BUTHIO MbI IMOHUMAEM HAJINYUC
COOTBCTCTByIOHIeﬁ MOTUBALMHU, CTCIICHbL OBJIAACHHUA
SHaHUAMHU W peaJiu3alliu 6y/:[yHII/IM neaaroroMm €ro
CIIOCOOHOCTEH ¥ JIMYHOCTHBIX KauecTB. OIpeaeinuTh
YpOBEHb C(HOPMHUPOBAHHOCTH T'OTOBHOCTH OyIyIIEro
nejarora K HEMPEPHIBHOMY NMPOGECCHOHATBHOMY Ca-
MOPAa3BHUTHIO - 3HAYHT JaTh KOJIWIECTBEHHYIO U Kade-
CTBEHHYIO XapaKTEPHUCTHKY COCTOSHHS €€ OCHOBHBIX
KPHUTEPHUEB U MTOKA3aTEICH.

B ompeznenenun KputepueB «rOTOBHOCTH Oymy-
LIEro Iejarora K HeNpepbIBHOMY MPO(eCCHOHAIBHO-
MYy CaMOPAa3BUTUIO» UCXOAWM U3 HX IOHHUMaHHA Kak
OTIPEJICJIEHHOTO 3TaJloHa, Ha OCHOBE KOTOPOTO OCY-
IIECTBIIAETCS OIICHKa H3y9aeMoro sIBJIE-
HUs1. CpaBHEHHE C 3TUM 3TaJOHOM PEANbHBIX SIBICHUH
MO3BOJIUT YCTAHOBJICHUIO CTENEHH MX COOTBETCTBHS,
IpUOIMKEeHUs] K HopMe, ujeany. Kaxislit u3 nokasa-
TeNe «rOTOBHOCTH OyAyIIEero Irejarora K HeNpephIB-
HOMY IpO(ECCHOHATBHOMY CaMOpPa3BUTHIO» pac-
CMaTpMBaeM KaK 3JEMEHT COOTBETCTBYIOIIETO
Kputepus, cornamasch ¢ A. 0. MakapoBoil B ToM,
YTO TOKa3aTeNb JIOJDKEH OTpakaTb OTJENbHBIE CBOM-
CTBa M NPHU3HAKHU IEJIOCTHOTO OOBEKTa M OBITH Cpen-
CTBOM HAKOIIJICHHUA KOJIMYCCTBCHHBIX U KAUECCTBCHHBIX
JaHHBIX ISl KpUTEepHanbHOro 0000meHus. [Ipu aTom
IMoKa3aTeJib, BBICTYNAasA U3MEPUTCIIEM KPUTEPHUA, HOJI-
KEH XapaKTEPU30BATHCIA KOHKPETHOCTBIO, JOCTYITHO-
CTBIO ISl HaOmoeHus, yyera u Qukcannu. Kaxnprit
KpPUTEpUH BKIIOYaeT B ceds Tpymiry IoKasaTelew,
XapaKTepU3yIOUIMX €ro KayeCTBEHHYI0 M KOJIHYe-
CTBEHHYIO CTOPOHY [2].

[lpoBeneHHoe HaMM HCCIEJOBAaHHE I10KA3allo,
YTO COBpPEMEHHBIE Y4YeHble, n3ydas npoliieMy Hpo-
(heccCHOHATBPHOTO CaMOPa3BUTHA CIIEIUAINCTOB U TO-
TOBHOCTb, B 9aCTHOCTH, OyAyIIMX y4YUTeIeH K pas-
JIMYHOTO BHJIa MPO(EeCCHOHATBHOMN AeSITeNLHOCTH, 0~
pa3HOMY TOAXOIAT K OTOOPY KOMITOHEHTOB, KPUTEPH-
€B U I0Ka3aTelen.

Tax, Hanpumep, I'. M. [lomo3 [4] B cTpykType
IPOQEeCCHOHANBEHOTO CaMOPa3BUTHS BBIICISET KOM-
TIOHEHTH! (CaMOIO3HAaHWEe, camopeallu3anus, CaMo-
OIIpe/IeIIeHNE), KPUTEPUH M ITOKa3aTelld, B YaCTHOCTH:
OCO3HAaHHOCTh Ba)KHOCTH CaMOIIO3HAHUs B IIpOLecce

MNEJATOI'MYECKME HAYKHU
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po(ecCHOHANIBHOTO POCTA; IICUXOJIOTHIECKasi TOTOB-
HOCTB K CaMOPa3BUTHIO; BHYTPEHHUE CHJIIbI INYHOCTH.

B. A. Cemuenko [5, c. 54-55] ompenenuna ciue-
JYIOIIHE COCTaBJIAIOIINE MPO(ECCHOHATBPHOTO CaMo-
Pa3BUTHSL: OIIpEAEICHNE TPEOOBAHMH K OMPEEICHHO-
MY BHAY IIPO(ECCHOHATBHON IESTEIFHOCTH C YIETOM
MEepPCIEeKTHB W3MEHEHHH ee (YHKIMH, CTPYKTYpBHI,
(hopM, TEXHOJIOTH; TUarHOCTUPOBAHHE KauecTB KOH-
KPETHOTO CIIELUANIUCTa; OIpeAeleHUe HalpaBIeHUil
CaMOCOBEpPILEHCTBOBAHMSA, UCXOAA U3 JKEIaeMoro pe-
3ylbTaTa U HUMEIOLIUXCS KauecTB; COCTABJICHUE IIPO-
TrpaMMBbl CaMOCOBEPIIEHCTBOBAHUS AJSI KOHKPETHOIO
JWIa; ONpPEEIICHNE CIOCOO00B M CPEICTB PeaIN3auu
IpOTrpaMMBl  CaMOCOBEPLICHCTBOBAHUS; pealn3alus
MPOTrpaMMBI CaMOCOBEPLICHCTBOBAHUS; OLEHKA MOIy-
YEHHBIX PE3yJbTaTOB Ha KaXkIOM 3Tale CaMOCOBEp-
HICHCTBOBAHUS; BHECEHHE KOPPEKTHB B TEKYLIUH X0
COOBITHI; OIEHKAa OOIMX PpEe3yNbTaTOB peaTH3aluH
MPOTpPaMMBbI H, IPU HEOOXOAUMOCTH, IPUHATHE HOBOMH
MpOTpPaMMBbI; OIpeJe/ieHHe HOBBIX IEPCHEKTHB U
HaIpaBJIEHUI CaMOCOBEPIIICHCTBOBAHMS.

Crpykrypa mnoTeHUHana npodecCHOHaIbHOTO
CaMOpPa3BUTHA TPENojAaBaTeNs BBICIIEH HIKOJBI, IO
MHeHuto P. M. llokyp, mpeaycmaTpuBaeT B CBOEM
COCTaBE TPH KOMIIOHEHTA: aKCHOJIOTHUYECKUH, 3aHH-
MamoIMi cdepy MOTEeHIHaNa IEHHOCTHOI'O OTHOIIE-
HUST; KOTHUTHBHBIN, OTpakaromui cdepy mo3HaBa-
TENBHOTO OTHOIIEHUS U IPaKCEOJOTMYECKHH, YTO
coxpassieT cepy ero npeodpasyromero OTHOMIEHHUS K
caMoMy cebe Kak WHIUBHIA, WHIUBHIYaJIBHOCTH,
JIMYHOCTH, CyOBeKTa MeJarorndeckoil nesTeIbHOCTH,
a TaK)Ke COOTBETCTBYIOIIUX MM (DyHKIII, a IMEHHO: CaMO-
MEPEOCMHUCIICHHSI, YTO MPHUBOANUT K 3aPOKICHUIO HO-
BBIX TIOTPEOHOCTEH B M3MEHEHUSIX CBOEH JIMYHOCTU U
JIESITEIPHOCTH HAa OCHOBAaHMM OCO3HAHHS €€ HMeEIo-
MmuXcst Npo(ecCHOHANBHBIX (MHTEJIEKTYalbHBIX, 00-
pa3oBaTENbHBIX, KOMMYHHUKATHBHBIX, YMOLHUOHAIIBHO-
BOJIEBBIX, TBOPYECKNX) PECYPCOB, HEUCIIOIb30BAaHHBIX
PE3ePBOB M HOBBIX NOTEHIMAIBHBIX BO3MOXKHOCTEHN 10
MPEOJOJICHUIO IPUYUH PEANbHBIX 3aTPYyAHEHHMH, Mpo-
651eM; caMOOTIpeIeNICHHNS, YTO MPEJOIpeNeseT BEIOOD
Croco0OB M3MEHEHMS JMYHOCTHBIX BO3MOXHOCTEH U
KOHCTPYKTUBHOTO DEUICHUS 3HAYUMBIX Ipodeccro-
HAJIBHBIX MPOOJIEM C y4eTOM HMHIUBHIYaJbHOTO OIIBI-
Ta, a TaK)Ke 4epe3 MOUCK MyTel U HOBOBBEIECHUM IS
YIOBJIETBOPEHHUSI HOBBIX MOTPEOHOCTEH B mporpec-
CHUBHOM CaMOU3MEHEHUH; CaMOpealn3aliy, 4YTo Mpu-
BOJAUT MPAKTUYECKOE BOIUIOILEHUE M3MEHEHUI cBoeil
JUYHOCTH U JESATEIbHOCTH IyTEM IPUHSATHS HOBBIX
Hened Kak pyKOBOJACTBA K AEHCTBHIO, KOHTPOJIS CO-
JIEpKaHUs CAMOU3MEHEHHS U MOKa3aTele UX pe3yb-
TATUBHOCTH, KOPPEKTUPOBKA YCIOBUI OCYIIECTBIIE-
HUSL CaMOM3MEHEHHS BO W30eXKaHHE BO3MOXKHBIX
HETaTUBHBIX MOCIEACTBUH [7].

YTOYHEHBI KPUTEPUHN U TTOKA3aTENN YCIICITHOCTH
camopassutusa cryaeHtoB f. FO. MockaneBoii: MoTH-
BAI[MOHHO-TICHHOCTHBIN (II0JOXHUTENbHOE OTHOIIEHHE
51 YCTOWYMBBIN HHTEpEC K caMOpa3BH-
THIO), KOTHUTHUBHBIN (c(hOPMHUPOBAHHOCTH COBOKYII-
HOCTHM 3HaHUI 00 OCHOBAax CaMOpPa3BUTHS YEJIOBE-
Ka), JINYHOCTHO-NIPOLIECCYaIbHBIN
(chopmupoBaHHOCTH YMEHHIT M KauecTB, HEOOXO/H-
MBIX [ OCYLIECTBIECHUS CaMOpPA3BUTUS - TEpIEN-

THBHO-THOCTHYECKHX, MIPOEKTHBHO-
OpTraHU3aIIOHHBIX, KOMMYHHUKAaTHBHBIX, PETYJIATHB-
HBIX, pedrekcuBHBIX) [3].

Omnpenensisi CTPYKTypy TOTOBHOCTH K TIPO(eccH-
OHAJIFHOMY caMopa3BUTHIO CTyAeHToB, K. A. Comxwuii
BBIIENWJI [IEHHOCTHBIM, MOTHBAIIMOHHBIH, KOTHUTHB-
HBIM, ONEpallMOHHBIA W BOJEBOM KOMIIOHEHTHI,
HATIOJTHUB WX KOHKPETHBIM (DYHKIIMOHATBHBIM COJICP-
JKaHHUEM, OTPAXKAIIIUM 0COOCHHOCTH mporecca (op-
MHpPOBaHHS TOTOBHOCTH HMCHHO CTYICHTOB KOJLIC-
JOKEH K npodeccHOHAIEHOMY
caMopa3BUTHIO. LICHHOCTHBIH KOMITIOHEHT YyKa3bIBaeT
Ha TOHMMAaHHUE CTYICHTOM CBOEH POJH B COIUYME,
LHEHHOCTH 3HAHWH, JTUYHOCTHBIX M TPO(ecCHOHAIb-
HBIX Ka4ecTB JJIS AOCTIDKCHHS yclexa B mpodeccro-
HaJbHOU JESATeNIbHOCTH. MOTUBALIMOHHBIM KOMIIOHEHT
OTIpeNIeNIIeT OTHOIICHUE CTYIEHTa K MPOodhecCHoHalb-
HOMY CaMOpPa3BHUTHIO, TO €CTh €ro CTPEMIICHHE K Ka-
PBEPHOMY POCTY, CaMOCOBEPILEHCTBOBAHHIO 3HAHUIM,
YMEHUH, HABBIKOB u JMYHOCTHBIX Ka-
yecTB. KOTHUTUBHBIA KOMIIOHEHT TOTOBHOCTH K TIPO-
(eccHOHaIbHOMY ~ CaMOpPa3BHTHIO  IIpearosiaraeT
OCHAIIICHHOCTh CTYIEHTOB ICHXOJOTHYECKHMHU, Ie/ia-
TOTHYCCKUMH, OOIIEKYJIBTYPHBIM, TPEIMETHBIMA U
CTeIHATEHBIMA 3HaHusAMU. [Icuxomoro-
MeJarOTMYEeCKUe 3HAHUS NAIOT CTYICHTY IpeICTaBIe-
HHUE 0 crienuduke npodeccun, 0cOOEHHOCTSIX TpoIec-
ca CaMOpa3BUTHSA IJUYHOCTH U 1p. OmeparrioHHbBII
KOMIIOHEHT TOTOBHOCTH K Tpo(ecCHOHATBFHOMY ca-
MOCOBEPIICHCTBOBAHHUIO BKIIIOYAET BJIAJICHUE CTYJICH-
TOM KOMILUICKCOM YMEHHMA, HEOOXOIMMBIX MJIS MPO-
(beccruoHaIbHON JIeSITENILHOCTH, KOTOpBIC B
JAbHENIIIEM OH CMOXKET COBEPIIEHCTBOBATH [6].

B cTpykType npodeccroHanbHOro caMopa3BUTHS
O. 10. Yyauna [8] BblAenseT CIEAYIOIUE YEThIPE
COCTABIIIIONINE: CAaMOCO3HAaHHWE, CaMOOICHKA, CaMmo-
opraHuzanys, camoymnpasieHne. CaMOocO3HaHUE Xa-
pakTepu3yeTcs: JOTHYHOCTBIO OOBACHEHHH, 000CHO-
BaHHOCTHIO BBIBOJOB HAa OCHOBE IPAKTHIECCKOTO
OIIBITa, MOTIOJIHEHHEM 3HaHWHA O cebe Kak Oymymiero
CHENHANNACTa U 00 HaealbHOW MOIENTH NpodeccHo-
HaJIbHOW JIesITeNbHOCTH. be3 Iiy0oKoro moHUMaHUs
ce0st, CBOMX CTpeMJIeHHi, 0e3 aJeKBaTHOW OIIEHKH
COOCTBEHHBIX CIIOCOOHOCTEH HEBO3MOXHBI YETKHE
npodeccroHallbHBIE LIEJIM M TOCIEI0BATENbHOCTh B
ux pocrwkeHnd. HepocrarouHas copMUpOBaHHOCTh
OTHOIICHHS K cebe Kak OyaylleMy Ieaarory TOpMo-
3UT TPOQPECCHOHANTBHOE CaMOPA3BUTHE, MOCKOJIBKY
MMEHHO OJIarogapsi CaMOCO3HAHHIO, CTYICHT IIOHMMa-
€T HECOOTBETCTBUE CBOHMX KAa4eCTB TpPeOOBaHUIM
mpo)eCCHU B TEM CaMbIM MOOYXKIaeT ceds K M3MCHe-
HUSM, (OPMHUPYET CBOMMHU JCHCTBUSMH U MOCTYITKA-
MU COOCTBEHHYIO JINUHOCTh. CaMOOIICHKA MPOSIBIISIET-
Cs B OCO3HAaHMH COOCTBEHHBIX NPO(eCcCHOHAIBHBIX
Ka4yeCTB M ITHX KA4eCTB y APyrux cryieHroB. Cra-
HOBJICHHE CTYICHTa KaK cyOBbeKTa MpoecCHOHATFHON
JIeATeIbHOCTH NPEAIoIaraeT 0CO3HaHHE JTMYHOCTHOMN
3HAYUMOCTH U CMBICTa cBoel aestenbHOCTH. Camo-
yIpaBJICHUE XapaKTePU3YeTCs CICAYIOIMIMMH MPHU3HA-
KaMU: TPOTHO3MPOBAHKE PE3yJIbTATOB COOCTBEHHOM
MEarOTMYCCKON  JeAaTeNbHOCTH, pediekcus co0-
CTBEHHOM npogeCcCuOHATBHON JIeSITeIIHbHO-
cTu. Pa3BuTHe STOr0 KOMIIOHCHTA CBSI3BIBACTCS C
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yMeHHeM OyAyIIEeTo Iearora OpraHu30BBIBaTh CBOU
JIEWUCTBHSA, B KOTOPBIX 3a()MKCHPOBAHO 3HAYMMBbIE IS
HETO CMBICIBI, ONPEACIUTh HEPAPXUIO TIPEUMYILECTB,
0 KOTOPBIX OH CIIOCOOEH cebe OTYHTATHhCA, YTO eMYy
Hy)HO. CaMOynpaBlicHHE SBISIETCSI TBOPUYECKHUM IIPO-
neccoM. OH COCTOMT HW3: aHaIW3a MHPOTHUBOPEUHH,
MPOTHO3UPOBaHMs, LeJernoarauus, (HOPMUPOBAHUS
KPUTEPUEB, OLIEHKM KauecTBa, MPUHATHS peIIeHUil
Tt JIeHCTBUH, KOHTpPOJI, KOppeK-
UK. BelllleHa3BaHHbIE KOMIIOHEHTBI CBSI3aHBI MEXAY
€000}, UI3MEHEHNE OJIHOTO SBISETCS NMPUYMHOU pas-
BUTHSI IPyTOTO.

N3yyenne ncuxonoro-neJaroruueckoy Jurepa-
TypHl O HccaexyeMoMy Bompocy (A. Byrpumenko,
A.A. BepOunkwii, A. JlapnoHOBa W Ip.), Y4€T BO3-
PacTHBIX OCOOECHHOCTEH CTyJEHYECKOTO BO3pacTta M
cnenu(ukd yaeOHO-TIPOPECCHOHANBHON NI TeTHHO-
cTU B BbIcIed wmikoje no3onuiau A. C. UypcuHoi
BBIJICJIUTh KOMIIOHEHTBI B CTPYKType TOTOBHOCTH K
npodecCHOHAILHOMY CaMOpa3BUTHIO: MOTHBAIIMOH-
HO-LICHHOCTHBIH, KOTHUTUBHBIH, pedaekcuBHo-
JIeATENBHOCTHBIIA. MOTUBAallMOHHO-1IICHHOCTHBIH KOM-
MOHEHT XapaKTepH3yeT LeJCHANPaBICHHBIA M CO3Ha-
TEIbHBIM XapakTep JelcTBUM. B coctaB paHHOrO
KOMITOHEHTa BXOAAT: MOTHBAIUs y4eOHOH nesTeb-
HOCTH, CTPEMJIEHHE K CaMOCOBEPIICHCTBOBAHUIO U
caMopeann3alii B THPO()ECCHOHAIBHON [EsTENbHO-
CTH, TOTPEOHOCTh B JOCTHIKEHHUH IIeTH. KOrHUTHBHBIHN
KOMITOHEHT TIPEJCTaBJIsICT CO00I COBOKYIMHOCThH 3HA-
HHH, HEOOXOJMMBIX CTYACHTY B Ipolecce npodeccu-
OHAJILHOIO CcaMOpa3BUTHs. JlaHHBII KOMIIOHEHT CO-
JICPXKUT 3HAHUA TEOPETUIECKUX OCHOB
Mpo¢eCCHOHANBHOTO CTAaHOBIICHHS, Pa3BUTOE KPHUTHU-
4ecKkoe M JIOTMYecKkoe MbliuieHue. PeduiexcuBHo-
JIeSITETIbHOCTHRIM KOMIIOHEHT OIpeeNseTcs BIaJeHH-
€M HaBbIKAMH CaMOOpTaHM3aIMK (LeJeroaranue,
IUTaHWPOBAHNE, CAMOKOHTPOJIb EIATEIILHOCTH), BKIIIO-
yas TaKWe KadyecTBa JIMYHOCTH, HEOOXOAMMBIE IS
TOTOBHOCTH K HPO(eCCHOHAIEHOMY CaMOpa3BUTHIO
Kak pe(IeKCHBHOCTh, HACTOHYMUBOCTD B JIOCTIKEHUH
HeJiel, a TaKKe HAIWYHe ONPENIENICHHOTO CYOBeKTHB-
HOro omnbiTa. Kaxaelid KpuTepud XapakTepusyercs
HECKOJBKUMHU MOKA3aTEISIMU:

- MoOTHBaIIMOHHO-LIEHHOCTHBIHI KpUTEpUN:
HaIpaBIEHHOCTh HAa CAaMOPAa3BHUTHE, IO3HaBaTeJIbHAs
MOTHUBAIM, IpodecCHoHaIbHas MOTHBAIHS, MOTHBA-
LUl JOCTHOKEHUS yCIIexa;

- KorHuTuBHBIA KpUTEpHil: 3HAHHE IICUXOJIOrO-
MEearorM4eckuX M TEXHOJIOTUYECKUX OCHOB JIEATEIb-
HOCTH 110 MTPO(eCCHOHATBHOMY CaMOPa3BUTHIO; JIOTHU-
YEeCKOe ¥ KPUTUYECKOE MBIIUICHUE;

- PeduiekcuBHO-IEATELHOCTHBIN  KPUTEPHIL:
YMEHHE IIeJIeTIONIaraHus, IIAHUPOBAHUS, OIEHKH pe-
3y/lbTaTOB CBOM  JeATENBHOCTH; (pIeKCHOMITBHOCTD
(ruOKOCTh, MIACTUIHOCTD); pe(PIEKCUBHOCTD, CYOBEK-
THUBHBIN KOHTPOJIb, BOJIEBOW CaMOKOHTPOJIb [9].

Wrak, yTBepxaaeM, 4TO B HACTOSIIEEC BpeMs B
Hay4yHOM M Hay4HO-IIEJarOrM4ecKOd JUTepaType OT-
CYTCTBYET €JUHBIM KPUTEPHAIbHO-YPOBHEBBIA WH-
CTPYMEHTapuil OLIEHKU COCTOSIHUS Pa3BUTHSI TOTOBHO-
CTM K  HENpPEphIBHOMY  NPO(ECCHOHATIBHOMY
CaMOpa3BUTHIO OyAyHmIMX IenaroroB. MHOro kpure-
pueB NpodecCHOHANBFHOTO CaMOpa3BHUTHS, OIpele-

JICHHBIX yYYCHBIMH, HE B3aUMOCBS3aHBI MEXIy COOOi,
COCTABIIIIOT €JUHYIO THUIOJOTHYECKYIO TPYIIY, a UX
JeTalu3alns W OIpelesieHHE BBI3BIBAIOT HAYIHYIO
mosieMuKy. [loydeHHple TakuM 00pa3oM 3KCIIepH-
MEHTAaJbHBIE PE3yIbTATHl JOCTATOYHO CIIOKHO CBECTH
B COUHYIO CHCTEMY, pa3padoTaTb €OUHYIO CTPYKTYpPY
«TOTOBHOCTH OYIYIIMX MEIAaroroB K HEMPEPHIBHOMY
poeCCHOHATBHOMY CaMOPAa3BUTHIO», XOTS H OCY-
LIECTBJICHB OHU B OJIHOM HampasieHuu. [loaTomy
pa3paboTka COOTBETCTBYIONIETO HHCTPYMCHTApUs B
HAIlleM cliy4ae 0a3upoBaliach Ha TCOPETHUCCKUX OC-
HOBaX M METOAOJIOTMUECKHX MOIX0JaX Ppa3IUYHBIX
HaTpaBJICHUH OOIIEH IMeqaroruKy, TEOPHH U METOIH-
KH TIpO(eCCHOHATBHOTO 00pa30BaHus.

I'maBHBIM ABNSETCA TO, YTO KPUTCPUH PA3BUTHUS
«TOTOBHOCTH OYyIYIIMX MENaroroB K HEMPEPHIBHOMY
PO ECCHOHATHPHOMY CaMOPAa3BUTHIO» ITOJDKHBI OT-
paxaTh oOmMIHe CYITHOCTHBIC MPU3HAKH, MO KOTOPBIM
€€ MOXKHO y3HaTh, ONPENeTIUTh U OMHUCATh, BBIpaXKaTh
0ojiee BBICOKHH YPOBEHb Pa3BUTOCTH T'OTOBHOCTH,
OBITh H7CATBHBIMH O0pa3laMu U CPaBHEHHsS C pe-
ANbHBIMU XapaKTEPUCTUKAMU 3TOTO SIBJICHUSA, a HX
COBOKYITHOCTb - OXBaThIBaTh BCE CYIIIECTBEHHBIE Xa-
pakrepuctukn. HecMoTps Ha Hay49HOE MOJOXKCHHE O
TOM, YTO KPUTEPUHU JOJDKHBI OBITh MAaKCUMAaJIbHO pa3-
BEPHYTHIMH, BKIIOYas MEIKHAE CIUHHIEI W3MEPCHUS
(TokazaTenu), 9TO MO3BOJSET B PEalbHOM HCCIIEI0Ba-
HUU «3aMEPATH» MPOIlecC M0 CPABHEHUIO C €€ UICaNH-
3MPOBAaHHBIM COAEPKaHUEM, TOJaeM B MCCIICIOBAHUN
UX PaCIIUPEHHYIO XapaKTEePUCTUKY, pacCMaTpuBas MX
KaK MHIUKATOPbI, HA OCHOBE KOTOPBIX OYIET Mpouc-
XOJIUTh OIIEHKH Pa3BUTHsI «TOTOBHOCTU OyIyIIUX Tie-
JIAarOTOB K HEMPEPHIBHOMY NPO(PECCHOHAIBHOMY Ca-
MOPa3BUTHIO», OMpeAeieHue pPe3yIbTAaTHBHOCTH €€
TPOSIBIICHHUSI.

HUrak, B mporecce TEOPETHUSCKOTO aHAaJH3a TICH-
XOJIOTO-TIEATOTHYECKOW  JIUTEpaTypsl HaMH OBLIO
BBIJICICHO CTPYKTYPHBIE KOMITOHEHTHI «TOTOBHOCTHU
OyAyIIUX TeJaroroB K HEMPEPHIBHOMY IPOeCcCHO-
HAJTEHOMY CaMOPa3BUTHION: MOTHBAIMOHHO-
[IEHHOCTHBIIT; HHPOPMALTHOHHO-

M03HABATENbHBIN; OpraHu3aIuoOHHO-
JIeSITEeNIbHOCTHBIN; IMYHOCTHO-

PEryIATHBHBIN; peduiekcuBHO-o1IeHOYHbIH.  [lemocT-
HOCTb 3TOTO 00pa30BaHUsl OMpENENsIeTCsS TMOTHOLEH-
HBIM Pa3BUTHEM yKa3aHHBIX HAMHU KOMIIOHEHTOB.

K omnpenenennto mOHATUS «KPUTEPHUID» €AHUHOTO
moxxona HeT. Tak, B  QmIocOpCKOM  cioBape
"kriterion» - cpeICcTBO AN CYKICHUS, NMPH3HAK, HA
OCHOBE KOTOPOT'O JENAIOT OLIEHKY, ONpEIeNIEHuEe UIN
KJIAaCCH(DUKAIIUIO Yero-imbo, CPEICTBO MPOBEPKH,
WHIUKATOp OUEHKU. B memarornyeckux HCTOYHHKAX
KpUTEPHIA - 3TO TPU3HAK, HA OCHOBE KOTOPOU OICHHM-
BAIOTCS SIBICHUS TIEIarOTUIECKON JeSITETLHOCTH.

JIMarHOCTHKY pPa3BUTHUS JIOOOTO SIBICHUS OCY-
MECTBJIAIIOT ~ MMEHHO C  TOMOIIBI0  KpUTEPH-
eB. Kputepuii, mo mMuermo A. I'anmMoBa, BbIpaxaer
caMblii 00U CYITHOCTHBIN MPU3HAK, KAYE€CTBEHHYIO
c(OpPMHPOBAHHOCTh, HA OCHOBE KOTOPOI OIICHUBAIOT,
ONpEACIISIIOT CTENEHb MPOSBIEHUS; OH BhIpa)xaercs B
KOHKpETHBIX MoKazaTessix [82].

[Ipu ompeneneHUN KPUTEPUECB «TOTOBHOCTH OY-
JYIIMX MEJaroroB K HEMPEPhIBHOMY MPOdecCHoHa b-
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HOMY CaMOPa3BUTHIO» YUUTHIBAIACH 00IHE TpeOoBa-
HUS, KOTOPBIM JIOJDKEH COOTBETCTBOBAaTH KPUTEPHIl:
HHPOPMATUBHOCTh, BO3MOXKHOCTH Ka4eCTBEHHOTO
omrcaHusi, OOBEKTHBHOCTH, BaJHIHOCTB, IOCTOBEP-
HOCTB.

BoiBoabl. TakuM 00pa3oM, Ha OCHOBE aHAIIN3a
COJICPXKATEIBHBIX XaPaKTCPUCTUK BBIJCICHHBIX CO-
CTaBIIAIONIMX HAMHU OTNPEICIICHBI TAKUE KPUTEPUHU TO-
TOBHOCTH K HCIPEPHIBHOMY MPOPECCUOHATHHOMY
CaMOPa3BUTHIO OYAYIIUX YYUTEJCH: IICHHOCTHOE CO-
3HAHUE HEOOXOTUMOCTH IICJICHAMPABICHHOTO HEIpe-

TUSI; HHTETPaTUBHO-TEOPETHYECKAsi MOATOTOBKA, YpO-
BEHb ITTOJyYEHHBIX NMPO(GECCHOHATBHO HAIMPABICHHBIX
3HAHMH; HAINYNE TPAKTUUECKHX YMEHHH U HaBBIKOB
MpOo(EeCCHOHANBHOTO  CaMOPA3BHUTHSL; COBOKYITHOCTh
WHIUBHUIYaIbHO-TICHXOJOTHIECKIX KadeCTB, BAXKHBIX
IUISL HETIPEPBIBHOTO NPOQECCHOHATBHOTO CaMOpa3BH-
i 1 Oynymied npodeccroHanbHOM AeATeIBHOCTH B
LIEJIOM; HaIlpaBJIeHHOCTh Ha CaMOaHaJIu3, CAaMOOLICHKY
COOCTBEHHOTO MNPO(ECCHOHAIBEHOTO CaMOPa3BUTHSI.
VYKa3aHHBIE KPUTEPHUH TIO3BOJISIOT IMPOBOAMTH JHa-
THOCTHYECKOE HCCIIeIOBaHHE C IIEbI0 YCTAaHOBHUTH

PBIBHOTO npodeccroHanEHOTO caMopa3BU-  YpOBEHb UCCIIeyeMOTO Ka4ecTBa.
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DISABLED CHILDREN IN MAINSTREAM SCHOOL: CONCEPTS,
APPROACHES, RESULTS (THE SITUATION IN RUSSIA AND ABROAD)
JIETH C OB3 B MACCOBOM HIKOJIE: UJIEHW, TEXHOJIOT UM,
PE3YJIBTATBI (COCTOSAHHUE B POCCHUU U 3A PYBEXOM)

Annomayun. B cmamve paccmampugaromes meopemuueckue 0cHogvl 00yuerust oemeii ¢ OB3 ¢ maccosot
wiKosle, NOKA3aHbl NOOX00bL K UHOUBUOYAIUZAYUU NPOYECCd U COOepICAnUsi 06pazoeanus, npediazaemvle poc-
CUTICKOTL U 3apYOedCHOU Neda2ocukoll 01 Y4eHUK08 ¢ pasiudnbviMu popmamu namonoeui. Cmamos 3a8epuiaems-
Cs1 ME3UCOM 0 3ABUCUMOCTIU MENCOY CO30aHuem baazonpusimuou cpedvi 0byuenust oast demeti ¢ OB3 u pacnpo-
CMpaHeHuem 2yMaHUCMu4ecKkol napaduamsl 00pa308anUst 8 OMHOUEHUU 300POBbIX YUEHUKOG.

Knruesvte cnosa: oemu ¢ OB3, unxniosugnoe obpazosanue, uHouguoyanuzayus ooyyenus, ¢opmel namo-

Jlo2uu.

Summary: The article reviews theoretical basis of teaching of disabled children in mainstream school,
there are shown approaches for individualization of process and content of teaching for students with different
pathology forms. The article completes the thesis about dependence between creation of good learning environ-
ment for disabled children and expansion of humanistic educational paradigm relating to healthy students.

Keywords: disabled children, inclusive education, individualization of teaching, pathology forms.

Hauunas co BTOpOi IOJIOBUHBI IIPOLUIOrO CTO-
JEeTUsT B MHPOBOM OOpa30BaTENbHOM IIPOCTPAHCTBE
pa3BOpavyMBacTCs Kypc Ha BKJIIOYEHHE YYEHHKOB C
OTPaHWICHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS (Janee —
OB3) B MaccoByI0 IIKOITy, B CBSI3U C YeM BHHMaHUC
YUCHBIX COCPENOTaYMBACTCS HA OMPEIEICHHH YCIIO-
BUIl M pa3pabOTKe MOAXOIOB Uit OOy4YeHUs JeTei C
pa3nuuHbIMKM  GopMaMM HapylIeHUil ncuxodusnie-
CKOTO pa3BUTHS B 00II€00pa30BaTEILHOM KJIacCce, B
cpesie 3/I0pOBBIX CBEPCTHUKOB. [Ipu BbLAEIEHHH U
aHaiM3e ycnoBH(H, MO3BOJISIOMIMX YCHELIHO IMPOBO-
JUTh TIPUHSTBIA KypC, CIIEHUAIMCTBI Pa3HbIX CTpaH
(Poccun u 3apy6esxbs) oOpamaroTcs K HHANBUAyalU-
3aIMy, KOTopast B padoTax y4eHBIX Ha3bIBAE€TCSl OCHO-
BOIIOJIArafomMM (HaKTOpOM Ul CO3JaHusl JApYyXKe-
CTBEHHOTO 00pa3zoBaTeIHLHOTO MPOCTPAHCTBA,
NPUHAMAIONIETO  WHIUBHIYAJIbHBIE  OCOOEHHOCTH
Ka)KJIOT0 peOeHKa.

Ha ocHOBaHMH COTIOCTABIICHUS] POCCUIICKUX U 3a-
PYOEXKHBIX HCCICOBAaHUH MOXHO YyKa3aTh, 4YTO K
HACTOSIIEMY BPEMEHHU CPEIH YYCHBIX Pa3HbIX CTpaH
CJIOYKHJICS OIPE/CICHHBI KOHCEHCYC OTHOCHUTEIbHO
MPUHIMIIOB U MOJXO0J0B K OPraHU3aliid COBMECTHOTO
oOyuenusa. B Teopmsx, pa3pabOTaHHBIX OTE€YECTBEH-
Heivu (H. H. Manogees, E. JI. Kyrenosa, H. f. Ce-
maro, C. B. Anexuna n nap.) u 3apyoexusiMu (T
banu, /. MuTuenn (CHIA), M. Meapiacka (ITonbma),
M. Illymans (I'epmanust) u ap.) ydeHbIMHU IS 000C-
HOBaHMS CHENM(HUKH MAaCCOBOW IIKOJNBI B YCIOBHSAX
MHKJIO3UH, WHIVBHIyallM3alusi TpH3HaeTCs Kade-
CTBOM, uepe3 KOTOpoe 00pa3oBaTeIbHBIA IPOIECcC
NPUBOAMTCS B COOTBETCTBUE C COCTOSIHHMEM KOTHH-
THBHON cdepoil (MBIIUIEHWE, IMaMATh, BHUMAaHUE)
yuennkoB ¢ OB3 u cTmieM BBITIOTHEHHS y4eOHBIX
3a7la4 TMpU TATOJOTHM PAa3NUYHOM JoKanmu3auuu. B
CBOIO OYepe.b, MHIMBHAyaIH3anusi oOy4eHus! IOHHU-

MaeTcsl KaKk CBUJIIETEIbCTBO I'MOKOCTH M BapHaTHBHO-
CTH CHUCTEMBI 00IIero o0pa3oBaHUs, KOTOpas MO UTO-
raMm TpeoOpa3oBaHH MPHOOpENTa CIIOCOOHOCTH YIO-
BIICTBOPSITH pa3HooOpa3HBIe o0Opa3oBaTenbHBIC
mOoTpeOHOCTH, BKIIOYas MOTPEOHOCTH, OOYCIOBJICH-
HBIC TIATOJIOTHYECKUM TICUXO(PHU3UIECCKAM COCTOSHH-
eM. 13 3Toro ciemgyet, 9TO OpraHU3aIsi COBMECTHOTO
00y4eHHs Y4YEeHBIMH paccMaTpHBaeTcsi Kak maciTal-
Has IeJaroruueckas TEXHOJOTHs, SIBISIONIAsCS pe-
3yJIbTaTOM Pa3pabOTKH, CyMMHPOBAHUSI U BHEAPEHUS
MOJXOJIOB K OOYYEHHIO Ka)XJO0ro pebeHKa, OCHOBaH-
HBIX Ha 3HAHWU 00 ero MHAWBUIYaJbHBIX OCOOCHHO-
CTSIX MTO3HAHUS U TUana3oHe Y4eOHbIX BO3MOKHOCTEH.
PacnipoctpaHeHreM HHKITIO3UBHOTO 00pa30BaHUs
yTBEp)KIOAeTCs TapaaurmMa OOy4YeHHs, NMPH KOTOPOH
BECh CIEKTp MENAarormdecKoil pabOTHI ONpenesieTcs
HE eMHBIMU TPEOOBAaHUSMH, MPeIHAZHAYCHHBIME IS
BEITIOJTHEHUSI BCEMH IIETHMH, W OOLIMMH CIIOCOOaMHU
peleHust yueOHbBIX 3aad, MPEANoJaraoluMy Orpe-
JICTICHHBI  YPOBEHb pa3BUTUSl  MCUXO(DU3UUECKUX
¢dbyHKIMH. B mapagurMe WHKITIO3UHA UCXOTHOW TOUKOM,
OTIpEICTISIONIEH CoMepKaHue TeIaroriaecKoi paboThl
U ee METO/Ibl, SIBJSIETCSl YYeHUK BO BCEil COBOKYITHO-
CTH ero WHIMBHIYaJIbHBIX KauecTB U Y4eOHBIX CIO-
COOHOCTEH, KOTOpBIC OIPEAEISIOT WHIUBHIYAIbHBIN
CTWIIb ITO3HAHMA. TakuM 00pa3oM MPOMCXOIHUT OTKa3
OT THNEpTPO(PUPOBAHHBIX NPEJICTABICHUH O HOpMa-
THBHBIX MOKa3aTeJsIX Pa3BHUTHS, NPHCYLIMX OIpeie-
JICHHOMY BO3pPAacTHOMY IEPHOY M 00s3aTeNbHBIX IS
00y4eHHs B MaccOBOH IIKOJIE, B TIOJIb3Y TOHATHS 00
WHJIUBUAYAJbHON KU3HEHHOM TPaeKTOPHUH, KOTOPYIO
COCTaBJISIOT JIMYHBbIC YKM3HEHHbIC MEPCHEKTUBBI, MO-
TpEOHOCTH M JOCTYIHBIE AJIs1 peOeHKa AeHCTBHSI.
Hammuwne y neteit ¢ OB3 ocobbix 06pa3oBaTelib-
HBIX TOTPEOHOCTEH M, B psie CIy4aeB, CHIDKCHHUE
CIIOCOOHOCTEH K 00Y4EHHIO BBIJICIUIN B YHCIIE Teope-
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THYECKHX, BONPOCOB, OTHOCSAIINXCS K IIKOJBHON HH-
Terpanuu, npobjaeMy HU3KUX YUEOHBIX JOCTIKEHUH /
akaJeMuueckod HeycneBaemMocTd. Ilo  MHeHHIO
Hemenkoro ydeHoro /[l. IlImerna, mkonbHas Heycre-
BaeMocTh fereil ¢ OB3, BKIIOYaeMBIX B MacCOBYIO
IIKOJTy, B apTyYMEHTALlMH IPOTHBHUKOB COBMECTHOTO
00y4eHHsI MOXKET SIBUTHCSI CBUIIETEIBCTBOM 00 OTCYT-
CTBHH YCIIEXOB COBMECTHOTO OOYYEHHS M TEM CaMbIM
BBICTYIIaTh apryMEHTOM B TOJB3y CIELUHUAJIbHBIX
yueOHBIX 3aBEIEHUH, KOTOpbIE, B COOTBETCTBHU C
JUIMTEJIBHON NPAaKTUKOW, pacnoiaraloT JOCTaTOYHBIMU
KaJpOBBIMH M METOAWYECKHUMHU PECypcaMH Uil COOT-
BETCTBYIOIIEH memarormdeckoit padoter. Taroke /.
[IImerr yka3pIBald Ha HENPABOMEPHOCTh ANEIUIINN K
NCUXO(PU3MIECKOMY COCTOSIHUIO AETeH M OTrpaHMUCH-
HBIM BO3MOJKHOCTSIM MX ITO3HABaTEIbHOU cepsl, 3a-
TPYIHSIONIMM OBJAJICHUE IMIKOJIBHON MpOrpamMMoii, B
Ka4yeCcTBE OCHOBaHHS JUIi COXPAHEHHS pPa3lelIbHOTO
oOyueHMsa. AHaNM3UPysd NPUUUHBI HEYJAauHOW HHTeE-
rpauuu aereit ¢ OB3 B maccoByto mikomy, . IIIMetiy
obpaTuics K ycIoBUsIM 00y4eHHsI B MACCOBOH IIKOJIE,
KOTOPBIMH, TIPH COXPAaHEHHH €AWHOOOpa3HBIX IOAXO0-
JIOB ¥ TpeOOBaHUI1 KO BCEM NETSM, CO3/aeTcsi Heba-
TONpUATHAs ydeOHas CHTyalus, HaXOAAIIasACs B MPO-
THBOPEYMH €  OCOOBIMH  00pa3oBaTEIbHBIMU
MOTPEOHOCTSIMU; TEM CaMbIM IIPOBOLIUPYETCS CTOHKAs
aKa/JleMHYecKasi HeyCIeBaeMOCTh YacTH YUYCHHKOB, HE
TOTOBBIX pemarh ydeOHble 3amaun. HecooTBercTBHE
yCIOBUH 00y4eHNSI MHIUBHIYaJIbHBIM OCOOCHHOCTSIM
U crnocobHocTsiM Kk oOyuenuro J[. IlImern HasBan
«OCJIO)KHEHHAs! MeAarornieckas CUTyanus», KoTopas,
M0 €ro MHEHHIO, XapaKTepU3yeT MAacCOBYIO LIKOIY
KaKk HEeroTOBYIO pa3pelarb y4yeOHbIe TPYIHOCTH Je-
teit ¢ OB3 u mopnmepxuBaTh Kypc Ha COBMECTHOE
oOyueHue. B kadyecTBe BbIXOJa M3 OCIIOKHEHHOI Ie-
JIAarOTMYECKOW CHUTyallul aBTOPOM Ha3bIBAJIMChH OIIpe-
JIeTIeHne WHAWBUAYAJIbHBIX IIeNel oOydeHHs, Haxo-
JSIIUXCST B TPaHUIAX BO3MOXKHOCTEH YYEHHKa, a
Taroke (MPU TUIAHUPOBAHUM 3aHATHH WM pean3aluy
MEeJarOrMYeCKNX TEXHOJIOTHH) YYeT €ero JMYHOTO
MPE/IECTBYIOMIETO OIBITa U 0OCOOCHHOCTEH IO03HaBa-
TenpHOUW nestensHOCTH [6; 13]. Takum obGpaszom, B
teopun JI. IlImerna oOy4eHHIO B MacCOBOH IIKOJIE
MPUCBANBAIOTCS IIUPOKHE BO3MOXKHOCTH, MO3BOJISIIO-
MMM PaclpOCTPaHATh IEeJaroruieckyo pabory Ha
neTeﬁ C HOPMATUBHBIM U aHOMAaJIbHBIM ncnxo@manqe-
CKUM pa3BUTHEM (C COITyTCTBYIOIIMMH UX COCTOSIHHIO
0coOBIME  00pa30BaTENbHBIME TOTPEOHOCTAMH) Oe3
pasJiesieHNs] Y4EHHUKOB I10 THIIaM y4eOHBIX 3aBEeICHUI.

B nccnenosanusax M. I'. Yusur (CILHA) npobiema
HeycIreBaeMOoCTH OblIa MPOAaHAIM3MPOBAaHA B KOHTEK-
CT€ MHTEJUICKTYaJbHOTO ¥ COLMAJIBHOTO Ppa3BUTHUS
nereii ¢ OB3, mHTErpUpyeMbIX B MacCOBYIO IIKOIY.
ABTOp yKa3bIBajia, 4TO HHTEIUIEKTYaIIbHOE M COILH-
AJIBHOC pa3BUTHE lleTeﬁ, K KOTOPBIM MNPEABABIAIOTCA
YpE3MEPHO BBICOKHEC Tpe6OBaHI/I${ U TEM CaMbIM HC-
KIIIOYAaTCA BO3MOXXHOCTH JIMYHBIX BBICOKHX HOOCTHXKC-
HUH, noaBepraercsi AehOopMali U OCIOXKHAETCS W3-
32 HErOTOBHOCTH ATHX JI€T€H pemarh MOCTaBJICHHBIC
nepesl HUMH y4eOHbIC 3aJ]a4i U TeM CaMbIM COCTOSITbH
YCIICIIHBIM 4YJICHOM YYEHHYECKOro KOJIeKTHBa. B
KayecTBe CcHocoba BBIXOAAa W3 CUTyaluH, KOTOpas
CBHJICTENIBCTBYET O IpeObIBaHUM peOeHKa B HeOaro-

MIPUATHON U1 HeTro oOpa3oBaTenbHOUW cpene, M. T
Yunn Obuia mpemiokeHa WHAWBHIyaIN3aus o0yde-
HUS B hopMe pa3pabOTKH MHINBUAYATHFHOTO Y4eOHO-
rO IUIaHa W aJeKBaTHOTO BBHIOOPA OOYJAIOIINX TEXHO-
JIOTHH, COOTBETCTBYIOIINX CBOEOOPa3HIo
MIO3HABATENbHON Ccepbl M IWHAMUKE PA3BUTHS yde-
HUKOB [14].

Teopernueckne MOMOXKEHUs, NPHHAIEKAIINE
YUYEHBIM Pa3HBIX CTpaH M 00Opallarolme K HHAUBUYa-
JM3aluK 00ydeHHs1 Kak crioco0y co3iaHus Onaronpu-
STHOM oOpa3oBarenbHOH cpenbl ans nereil ¢ OB3,
OBUTH TIOJIOKEHBI B OCHOBY II€AarorM4ecKUX IOAXO0-
JIOB U METOJIOB, KOTOpPBIC Ha CETOMHAIIHUN JICHb NPH-
MEHSIOTCSI B MAaCCOBOH IIKOJIE IS ITPOBEACHUS NHTE-
rpanMoHHOTO Kypca. [IlpmHMMas Bo BHHMaHHE
OIAPOKHUHA CIIEKTP OCOOBIX 00pa30BaTEIBHBIX IMOTPEO-
HOCTEH M XapakTep MO3HaHMS NPH Pa3IHIHBIX (Op-
Max ITaTOJOTHYECKOTO Pa3BHUTHS, B HACTOSIIEE BPEMs
Teopuel crnenuasbHOro o0y4yeHus: (COBMECTHO C pas-
paboTkamu OOIIEH MelaroruKh, OTHOCSIIUXCS K pa-
00Te MacCOBOW MIKOJIBI) TPEIaraeTcsi BHIOOp TEXHO-
JIOTHH, COOOpa3HBIX AMATHOCTHYCCKOMY MPOQHITIO
pebenka. TexHonoruu oOy4yeHHs, MpeajaraeMble Ha
CETONHAIIHUA JEHb JUI1 WHKIIO3MBHOW TIPaKTHKH,
MOTYT OBITH pa3/iesieHbI Ha ABE IPYIIBI HA OCHOBAaHUU
LENCBOM ayTUTOPHH YYCHHUKOB, HMEIOIUX T€ WIN
WHBIE OTKIOHEHUWs pas3Butus. IlepByto rpymmy co-
CTaBIIAIOT TEXHOJIOTHH, aIanTHpYIOIIue oOpa3oBa-
TEJILHBIH MPOIIecC K y4eOHBIM BO3MOXKHOCTSIM JIETEH C
JeuIMTapHOCTBIO CilyXa, 3peHHs W HapylICHHSIMH
OIIOPHO-JIBUI'ATENILHOTO armapaTa, KOTOpbIe MPU 3TOM
UMEIOT COXPaHHBIN YPOBEHb MHTEIUIEKTYaJILHOTO pa3-
BUTHS, B HOPMATUBHBIX I'PaHMIAX BO3PACTHBIX MOKa-
3areneil. Jletn ¢ Ha3BaHHBIMU HAPYIICHUSIMH CIIOCOO-
HBl 00ydaThCsl IO Tporpammam, pa3padaThIBaéMbIM
JUISL 3/10pPOBBIX YYEHHKOB MAacCOBOW IIIKOJBI, Oe3 Ka-
KOH-mH00 HEOOXOOMMOCTH W3MEHSATHh (YIpOIIATh)
yueOHbIil MaTepuan. M3MeHeHus, HEOOXOIUMBIE ISt
o0y4YeHHs STHX AeTel MpH MHTErpanuy B 00meoopa-
30BaTeJIbHBIA KJIacC, OTHOCATCS K CIOcOo0y IMojgadu
ydeOHOro Marepuana U (opMe BBINOJHEHHS 33/1aHHH.
Bropass rpymnnma TEXHOJOTHH, NpeoOpasylolux |
aJanTUPYIOIMUX o0ydeHrne B MacCOBOM IIKOJIe, ajpe-
CyeTcsi AETSIM C HapyHICHHSIMH HHTEIUIEKTYalIbHOM
cthepsl (YMCTBEHHAs] OTCTAJIOCTh W 3ajlepXKKa TICUXHU-
yeckoro passutusi — 3IIP), mMerommx BciencTBHe
9TOTO CHW)KEHHBIE CIIOCOOHOCTH K O0YUEHHIO — TpY/A-
HOCTH YCBOEHHMsI HOBOH MH(popmaumu u GpopMupoBa-
HUsI y4eOHBIX HaBbIKOB. Ha3BanHble (opmbl marosno-
TMM ¥  CONPOBOXIAIOUIME WX CHenU(pHUECKHe
0COOCHHOCTH TIO3HAHUS IIOKA3bIBAIOT AKTYaJIbHOCTD
Bompoca 00 MHIMBUAYaJbHOM IIOIXOJE K CO/epXka-
HHUIO 00pa30BaHUsl, KOTOPOE HE JOJKHO OBITH TOXIE-
CTBEHHO COJCPXKAHHMI0 00pa30BaHMs JUisi 3I0POBBIX
(MHTEJUIEKTYyallbHO COXPAHHBIX) YYEHHKOB U Tpel-
CTaBJIsgeT co0OW aJanTHPOBAHHBII BapHaHT MPOTPaM-
MBI JIJIs1 MAaCCOBOI1 LLIKOJIBI.

OmnpeneneHye 1eNEBOW ayAUTOPUU YYEHHKOB,
JUISL KOTOPBIX JI0JDKHO MPOU3BOUTCS IpeoOpa3oBaHue
yueOHOro mporecca (COOTBETCTBEHHO (hopme Hapy-
LIEHHUsT Pa3BUTHS), MO3BOJIMIO YYECHBIM IPEIJIOKHUTH
Ha0Op MOAXOJOB, YNOBJIETBOPSIOUIMX 3alpocaMm HH-
KJIFO3UBHOM LIKOJIBI M OTBEYAIOLIMX IPEJCTaBICHHUIM

26

IMEJAT'OI'MYECKHE HAYKU



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016

0 JpY’KeCTBEHHOU yueOHOH cpese, OTKPBITON K MHIN-
BUyaJbHOCTH ¥ JINYHBIM OCOOEHHOCTSIM TO3HAHUS.
Takum 00pa3oM, MOXXHO yKa3aTh, YTO Ha CErOAHSIII-
HUN J€Hb UMEETCSl JAOCTAaTOYHBIA LIMPOKUN apceHal
MEeIarOTHYECKUX TEeXHOJNOTHHA i 1uddeperunpo-
BAaHHOTO W WHAWBHUIYaJIN3WPOBAHHOTO OOydYCHHS Jie-
TE B 3aBUCHMOCTH OT COCTOSHHSI MX HCHXO(H3HYe-
ckux (QYHKIOMA W Xapakrepa 00pa3oBaTEIbHBIX
notpebHocTe. OOpa3oBaTeIbHBIC MOTPESOHOCTH B UX
crienudrKe Npu aHOMANUAX Pa3BUTHS YKa3bIBalOT Ha
JOCTYNHYIO0 A peOeHka cdepy Mo3HaHHS, BKIIOYA-
omed B ceds (QyHKIMOHAIBHBIE OCOOCHHOCTH €ro
OpraHu3Ma.

Hnsa yaennkoB ¢ OB3 ¢ HapymeHWAMH ciyxa,
3peHHSI W OINOPHO-ABHIATENIFHOTO ammapara (Ipu
HOPMAaTHBHOM YPOBHE MHTEIUIEKTYaJIbHOTO Pa3BUTHS,
pPaBHOM YPOBHIO 37I0POBBIX [I€T€i) WHKIIIO3UBHOMN
MPaKTUKON pa3HBIX CTpaH MNpEeATaraioTcsl aHaJIorHd-
HBIC MPUEMBI U TOAXO/IbI, C TOMOIIBIO KOTOPBIX pa6o-
Ta ¢ y4eOHBIM MaTepuaoM, IPEACTABISIONINM CO00H
nporpamMmy 00111e00pa3oBaTeIbHON ILKOJBI, IMPOHC-
XOIUT B JOCTYIHOM it 3TuX Aereil popme. [Ipu BbI-
6ope menarorn4eckux MoaAxo/0B, CPEACTB U METOJIOB
00y4eHHUsT YYHTHIBAIOTCS OCOOCHHOCTH BOCHPHSITHS
YYCHHUKOB (3PHTENFHOTO M CIYXOBOTO), COCTOSIHHE
MOTOPHKHU ¥ MX HHAWBUAYaJIbHBIN TeMn paboTel. Cpe-
¥ BapHaHTOB, 3aPEKOMEHJOBABIIUX ceOs B CHCTEME
MHKJIO3UBHOTO 00pa3oBaHUs pa3HBIX CTpaH, MHpen-
CTaBJICHBI: NPOCITYIINBAHUE AayIH03AIMCEH BMECTO
CaMOCTOSATENIFHOTO UTEHUs (AJIs eTel ¢ HapyIIeHus-
MU 3pEHHs), TOTIOHUTEIIBHBIN BU3yaJIbHBIN MaTepHuai
(pucyHku, TaOmUIBI) Uit OOJiee MOJHOTO YCBOCHHS
yueOHOW WHGpOpMaIMKU B CiIydae CHWKCHHS CIIyXa,
MPEJOCTaBICHHE JOMOJHUTEIBHOTO BPEMEHH I
3aBepIIeHus] paboTHl B KJIACCE WIIM CaYM JJOMAIIIHET O
3aganus. Ilpym HeoOXomumocTH (Hampumep, Hapyle-
HUM MEJKOH MOTOPHMKH H, CJIEAOBAaTENbHO, TPYIHO-
CTAX THChbMA) PEOEHKY MpeAaraioTcsi aabTepHaTHB-
Hble TMCHMEHHBIM ()OPMBI OTBETa — 3aMeHa €ro
YCTHBIM OTBETOM WJIM OTBETHI B (hopMe TecTa. Y UeHH-
KH, KOTOpBIC HWCHBITBIBAIOT OTJEIbHBIE TPYIHOCTH
YCBOCHU MaT€pHraja MOI'yT IMOJIy4aTb MOMOIIb B BUAEC
MOJICKa3KK (HaMeK, acCOIMaTHBHBIN psijl, oOpaiieHue
K JKUTEHCKOMY OTIBITY), MIPEIYIPEXKACHUS O BO3MOXK-
HBIX OIIMOKaXx M OOBSCHEHHS aJrOpUTMa PpeIICHUI
3amaun. Ecim 3amaHme, cocrosimiee W3 HECKOJIBKHX
TIOCJIE/IOBATENLHBIX AEHCTBUH, BBI3BIBAECT KaKHE-TH00
3aTpyJHEHHs, OHO MOXeET OBITh pa3JesieHo Ha Qpar-
MEHTBI C €ro IMOCJIEAYIOIUM IOIIaroBbIM BBITIOJIHE-
HueM [3; 5; 13]. PaznooOpasue mpencraBlieHHBIX Me-
TOJIOB, COOTHOCSIIUXCS C ()OpMaMH NATOJIOTUH U
BO3MOXXHBIMH y4eOHBIMH TPYIHOCTSMH, CO3JIaeT pa-
BC€HCTBO HIAHCOB JJId YCIICHTHOI'O O6yquI/I$[, HapaBHE
CO 3I0pOBBIMH OJHOKJIACCHHUKAMH. T€M CaMbIM, B
MOJTHOM Mepe peann3yloTcs COBPEMEHHBIE HHTErpa-
IMMOHHBIE UACHU, COOTBETCTBECHHO KOTOPBIM Pa3sBUTHC,
OTSTOILEHHOE HapyLIEHHMEM CEHCOPHOM M MOTOPHOM
cdep, He ABISACTCA NPENATCTBUEM JUIS OOydYeHHS B
MacCOBOM IIIKOJIE W TOJy4EHHsI AeTbMH 00pa3oBaHus,
NpeyCMOTPEHHOro  00Ie00pa3oBaTeNbHON  IIPO-
TPaMMOH.

Wurerpanust B MaccoBylo IIKosy aereit ¢ nedu-
LUTApHOCTBIO MO3HABAaTENbHOUH Cdepbl NPOUCXOANUT

IIPU yCIOBMH KOHCTPYMPOBAaHMUH COAEPKaHUS 00pa30-
BaHMA, KOTOPOE YIOBJIETBOPSET MPEICTABICHUSIM O
JOCTYITHOCTH U COJEPIKUT MOTCHIHAIBHYIO BO3MOX-
HOCTH OBJIAJICBATh 3HAHUSAMHU M yIeOHBIMU HaBBIKAMH
Ha BBICOKOM (OTHOCHTENBHO COCTOSHHS MBIIUICHHUS,
BHHMaHHA, TaMATH pebeHka) ypomHe. Ilporpamma
o0ydeHHs Ul JIeTell CO CHIDKEHHBIMH HHTEIUICKTY-
IBHBIMH CITIOCOOHOCTSIMH COJICP)KUT B cebe KadecTBa
WHIUBUIYAJILHOCTH, T.€. pa3pabaThlBacTcsi C Y4eTOM
TICHXOJIOTHYECKOT0 POl peOeHKa, €ro aKTyaib-
HBIX W TIOTEHIMAIBHBIX BO3MOXKHOCTEH IMO3HaHUS, U
OpPHEHTHPYETCSI Ha YCBOCHHE KJIIOYEBBIX IOHSATHH,
(akTOB, CHMBOJIOB, (DOPMHUpPOBaHHE OCHOBHBHIX Yy4eO-
HBIX HAaBBIKOB M HABBIKOB ONEPUPOBAHUS IOJIyICHHON
nHpopmanueii. [IpmHEMas BO BHUMaHHE HEpaBHO-
MEpHOCTh Pa3BUTHS CIIOCOOHOCTEH IeTe K pasimd-
HBIM 00JacTsIM 3HAHUSIM (3HAYUTENIbHBIC / HE3HAUH-
TENbHbIC TPYAHOCTH TIPH UX H3YYCHHWH, YCBOCHHE
HapaBHE CO 3J0POBBIMHU JIETBMH), B CTpaHax 3apyoe-
Kb HHZ[I/IBI/II[yaHbelﬁ noaxoa K COCTaBJICHUIO yqe6—
HOW mporpamMMbl BbIpaxkaercss B auddepeHnnanun
YPOBHS CJIOKHOCTH U3Yy4Ya€MbIX pe6eHKOM MMpeaAMCTOB.
B MHKIIIO3UBHYIO [IPAKTUKY OTAEIBHBIX CTPaH BBEJICH
MHOTOYPOBHEBBIH y4eOHBIN IUIaH, CyTh KOTOPOTO CO-
CTONT B BapbHPOBAaHMWHU CIIOXKHOCTH MaTepHalla Kax-
JIOM M3 MIKOJNBHBIX AWUCIHIUINH, U TAKUM 00pa3oM J10-
CTHTAeTCs  COOTBETCTBHE  OTHEJIBHBIX  Y4EOHBIX
HalpaBJIeHUH BO3MOKHOCTSIM yueHuka [10]. Iloaxon
K COCTaBJICHHIO Y4eOHOW MPOTrpaMMBI, IPEIOCTABIA-
oled BO3MOXXHOCTh BHIOM3MEHATh Yy4eOHBIM Mate-
puajl B COOTBETCTBUU C 3aTPYJAHCHUAMHU U OTACIIbHBI-
MH (II0 HEKOTOPBIM TIpeAMeTaM) ycnexamH peOcHKa,
NO3BOJISIET CO3/1aBaTh 00pPA30BaTENIbHOE IPOCTPAH-
CTBO, Ka4eCTBa KOTOPOTO ONPEJEISIOTCS He Ha OCHO-
BaHWU €JMHUYHOTO, 000OIIEHHOTO MOKa3aTensi YpoB-
HSl MHTEJUICKTYaJILHOTO pa3BUTHS. MHPOPMaIMOHHBIM
3HAUYEHHEM 00Ja7aeT COBOKYITHOCTh CBEJCHHUII O pe-
OeHke — OoJbIIasl MJIM MEHBINAS yCHENIHOCTh B pas-
JIMYHBIX JUCHUIUIMHAX, CKOPOCTh W BO3MOXHAs IITy-
OWHa OBNAJEHWS HOBBIMU 3HAHHMSIMU M3 Pa3IMYHBIX
obmacTei W COXPaHHOCTh (PYHKIHUH, HEOOXOIUMBIX
JUIS peIIeHUs] pa3HOOOpa3HBIX yUEOHBIX 3a/1a4.
OOydeHue aeTeil ¢ MHTEIIEKTYalbHOW HEJIO0CTa-
TOYHOCTBIO TIO CHELHUalbHBIM, aJIpecHO pa3paboTaH-
HBIMH IIporpaMMaM B 00111e00pa3oBaTeIbHOM KJlacce
CONPSDKEHO C HEOOXOAWMOCTBIO pa3niebHOro (OT
OCTaJIbHBIX 3/J0POBBIX YUCHHKOB) OOBSICHEHHSI HOBOTO
MaTepualla U BBIIOJHEHUS S3THMHU JETbMH 3a/1aHHH,
KOTOpBIE HAaXOJATCA B TPAHHUIAX BO3MOXKHOCTEH 3THX
JIeTel ¥ HETOX/IECTBEHHBI 3aJaHUsIM JUIsl OJJHOKJIAcC-
HUKOB. Hapsay ¢ mpeumyinecTBamu, 3aKITIOYarolIN-
MHCS B MHAMBUAYAJIBHOM IOJXOJ€ K COAEPKAHUIO U
MeToaaM o0y4eHUs, 3apyOeKHbIE YUeHbIe 00pamaoT
BHUMaHHE Ha BO3MOJXKHbBIE OTpHILATEIbHbIC MOCIE/-
CTBHSL, NIpUCYIIHE TU(epeHINAIN YICHUKOB BHYT-
pH Kilacca COOTBETCTBEHHO COCTOSHHIO WX I03HABa-
TeNbHOI cdepbl U, Clie0BaTENIbHO, NporpaMMam, 1o
KOTOPBIM MPOBOAUTCS UX oOydeHuwe. K HemocTaTkam
1oJJ00HOW oOpraHM3anuy OO0y4YeHUsl OBLIM OTHECEHBI
OTCYTCTBHE O0LIEr0 00pa30BaTEIbHOIO NPOCTPAHCTBA
JUISL 3JI0POBBIX JIeTel M JleTell ¢ MEHTAIbHBIMH Hapy-
mieHUusAMH, (HOpPMUpPOBAHKHE B 00IE00pa30BATEIBHOM
KJIacce M30JIMPOBAHHOM 10 NMPU3HAKY WHTEIIEKTYalb-
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HOTO Pa3BUTHUS TPYIIBl YYEHUKOB H, CIEAOBATEIHHO,
COKpaIieHne / MCKIIOYEHHE BO3MOXKHOCTH OOIICHUS
MEKAYy OJHOKIACCHMKA IO BOMPOCAM HX Y4EOHBIX
MHTEPECOB M HW3y4YaeMbIX AWCIMIUIMH. Ha3BaHHbBIE
SBJICHUS BCTYNAIOT B MPOTHBOPEYHE C MHTETPAIMOH-
HBIMH HJCSIMH, T.K. IPH (PU3UYECKOM TNPHUCYTCTBHU
nereii ¢ OB3 B 00mieoOpa3oBaTelbHOM Kilacce Jei-
CTBYIOT ME€XaHU3MbI Au(PepeHInanuy U cerperaimy,
CHIDKAIOIINE BEPOATHOCTh aJaNTallil U PaBHOIPAB-
HOTO IIPUCYTCTBUS B CPEJIE 3/10POBBIX CBEPCTHUKOB.

Jnst pasperieHusi IpOTHBOPEUUsl MEXIy o0yde-
HHMEM M0 CHeUUalbHbIM MPOrpaMMaM U HarpaBJIeHHO-
CTHIO MHKIIIO3UH Ha TpeOBIBaHUE BCEX NETeH B 00meM
COIIMATBHOM M 00pa30BaTeIbHOM IPOCTPAHCTBE IIE/a-
rorukoii CeBepnoit Amepuku (CLLIA n Kanana) npen-
JI0KEH OPUTHHAIBHBIA MMOIXOM K COIEpPKaHHIO 00pa-
30BaHMSA W OTOOpY y4eOHOro Mmarepmana, KOTOPBIH
MOTYYHJI Ha3BaHUE «YAaCTHYHO IEPECCKAIOLINECs Ipo-
rpaMMbl»y. OCOOEHHOCTBIO YaCTUYHO MEpPEeCEKaroIInX-
Cia TIporpaMm ABJIACTCA OAHOBPEMEHHOEC MU3YUCHHC
BCEMH JEThMH Kjlacca OJHOT0 y4yeOHOro mpeaMera Ha
YPOBHE CJIO)KHOCTH, KOTOpBIH auddepeHuupyercs u
MHAUBUAYAJTBHO OIPEACIACTCA B 3aBUCHUMOCTU OT
y4eOHBIX CHOCOOHOCTEH Yy4YCHHMKOB. B OTHEenmbHBIX
ClTy4asx, IpHA COOTBETCTBUHU TEM M 3aJaHHi 0011e00-
pa3oBaTeNbHON NPOrpaMMBl OCOOCHHOCTAM JAETeH C
MCHTAJbHBIMHA HapyIICHUSAMH IPOUCXOIWUT IIOJHAs
oOpa3oBaTenbHAsl WHTETPALUH B CPERy 370POBBIX
YUCHHKOB, T.€. 0OBEIMHEHHNE JeTel BCETo Kiacca Ha
OoCHOBe 0011l y4eOHO# esaTeNbHOCTH — 3HAKOMCTBO
C HOBBIM MaTCpUaiOM WKW BBIIIOJTHEHUEC yqe6H1)1x
3anaHuid. TakuM o6pa3oM, KaxIelii peOCHOK OKa3bIBa-
€TCsI BOBJICUCHHBIM B OOIIMI 00pa3oBaTe/IbHBIN MPO-
1[eCC, KOTOPBIH MPOUCXOIUT B YUeOHOM MPOCTPAHCTBE
Kjlacca, HE pa3/eIeHHOM MEXIy IETbMH COOTBET-
CTBEHHO JIaHHBIMH O COCTOSIHUM WX WHTEIUIEKTYallb-
HOU cdepsl [1]. MoxxHO cKa3aTb, 4TO B KadecTBe Iie-
JIaroru4ecKou TEXHOJIOTHUH YaCTHIHO
MepeceKkaromrecss MporpaMMbl 00JIaa0T 3HAYUMBIM
JOCTOMHCTBOM B KOHTEKCTE WHKJIIO3UH: KaXKIBII pe-
OEHOK TT0JTy4aeT BO3MOXKHOCTH 00ydJaThCsl Ha JIOCTYII-
HOM 7151 ce0sl ypoBHE, B 00OCTaHOBKE, MOJACPKUBAIO-
meil ero WHAMBHAYaTbHOCTE U  (hopmupyrOIIeit
MO3HIIMIO YWICHCTBA B Cpelle OAHOKJIACCHUKOB Ha OC-
HOBAaHMHM OOIIMX CO 3AOPOBBIMH JAETBMH Y4EOHBIX
MHTEPECOB U MPHOOPETAEMBIX 3HAHUM.

Ompenenenue cojepxaHus o0pa3oBaHHE U CO-
CTaBJIEHHE YUEOHBIX NPOrpaMM, OTBEYAIOLIUX 3alpo-
caM WHKIIIO3WH, JJIS JIeTeH ¢ aHOMaJIMsIMU MHTEIUICK-
TYaJbHOTO Pa3BUTHS BO MHOTHX CTpaHaX IMPOMCXOAUT
IyTeM 3aMMCTBOBAaHHWS MaTepualla U3 Mporpamm, pa-
Hee pa3paboTaHHBIX AUl CIIEHAIBHBIX IIKOJ, B COYe-
TaHUU C MaTepuajoM o0IIeo0pa3oBaTeNbHON MPO-
TpaMMBI. B Poccun s NIPUBEICHUS
0011e00pa3oBaTeNLHON MPOTPAMMBI B COOTBETCTBUH C
HY)KJaMU U 3aIpocaM 3TOM IpyNIbl YYEHUKOB 3Jle-
MEHTBI IPOTPAMMBI TSI MacCOBON MIKOJIHBI (0TOOpaH-
Hble C COOJIOJICHHEM MPHHIMIA IOCTYITHOCTH) COYe-
TAlOTCSl ¢ Y4eOHBIM MaTepHajoM W3 INPOTpaMM Ui
ko V Buaa (st IeTed ¢ TSHKEJIBIMU HapyIICHHSIMHU
peun), VII Bupa (uist netedd ¢ 3alCpiKKOM MCHUXUYE-
CKOTO pa3BUTHS M TpyaHocTsMH oOydenus) u VIII
Buja (mas geted ¢ yMCTBEHHOM oTcTajiocTeio) [3].

BapnaTuBHOCTh IIPU HUCIONB30BaHUM MPOTPAMM U MX
BO3MOJKHOE TIPOU3BOJIEHOE COYETaHHE I03BOJIAET
MIPUBHECTH B COJEpKaHHE OOpa30BaHMSA XapaKTepH-
CTHKH, KOTOpBIE MO3BOJSAIOT BKIIOYUTH KaXKAOTO pe-
OCGHKa C WHTEIIEKTyalbHOH HEJOCTaTOYHOCTHIO B
OTKpBITOE K €r0 y4eOHBIM BO3MOXHOCTSIM IIPOCTpPaH-
cTBO. Taxke MaTepuas NporpaMMmbl, HOJUUHSIOIIEHCS
TpeOOBaHUSAM WHAMBUAyaIU3alUH, IPU €ro JOCTYII-
HOCTH [l M3Y4EHUS OJHOBPEMEHHO HaXOJUTCA Ha
OIIPE/IECIICHHOM YPOBHE CJIO0XXHOCTH, TPEOYIOIIEM OT
YYEHHUKOB MOCHILHOTO HANpsKEHUS U MOOWIM3aINU
NICUXOJIOTHUECKUX PECYPCOB.

BBHay HEZOCTaTOYHOIO pa3BHTUS BCEX KOTHH-
TUBHBIX (DYHKIMH (BOCIIpHSATHE, MaMsATh, BHUMAaHHE,
MBIIIJICHUE) y OeTell CO CHIKEHHBIMU MOKAa3aTEIIMHU
HMHTEIUIEKTYalIbHOTO PAa3BUTHUSI HHTEPEC MPEICTABISAIOT
IIPOrpaMMBbl, MaTepUal KOTOPBIX HE OrpaHMYUBAETCS
aKaJIeMUYECKUMH 3HAaHWAMH H  (opMHpOBaHHEM
yueOHBIX HaBbIKOB. CBelleHHs] BO3PACTHOM U CIIEIH-
QIBHOU TICHXOJIOTHH O COCTOSHHU TICUXHUYECKOU Ce-
pHI AeTeil U TpyTHOCTSX (3aMeUIEHHOM TeMIIe) MOSB-
JICHUs BHYTPEHHHX HOBOOOpPa30BaHWM, BHEIIHE
BBIPAKAIOUTUXCS B 00JIee CIOXKHBIX BHIAX JIEATEIBHO-
CTH, SIBWJINCH OCHOBaHWEM AJsI oOorameHus odpas3o-
BaTEIbHBIX NTPOTPaMM KOMIIOHEHTOM, KOTOpBIi 00a-
Jaet pa3BUBalOIIEH HAIPaBICHHOCTBIO u
aKTHBU3UPYET CO3pPEBAaHME HEOCTATOYHO cHhopMHpO-
BaHHBIX (YyHKIWH. B kadecTBe mpmmepa ydeOHOMH
MIPOTPaMMBbl, OPUEHTUPOBAHHOM, HapaBHE ¢ HAOOpOM
3HAHMH, Ha pacHIMpeHre U oboranieHue NCUXUIECKON
JEeSITeIbHOCTH JIETe MOXKHO OOpPaTHTHCSA K IPOrpaM-
Mme «Illxona xwu3Hu». [IporpamMmma panee Obia paspa-
6otana B [lospIe s HY)X] CIIEIIUMAIBHBIX IIKOJI M K
HACTOSIIIIEMY BPEMEHM INPHHSITA B apceHall BO3MOXK-
HBIX TIOAXOJO0B K COJEPXKaHWIO 00pa3oBaHUA B YCIIO-
Busix uHTerpanui. «llIkona >xu3HU» COOEPAKUT pasze-
JIBI u 3aJaHus, KOTOpBIE CTUMYJIHPYIOT
MIO3HABATENBHYIO JIESTEIbHOCTh peOeHKa Mocpen-
CTBOM OpraHM3allMM €ro HaOJIOAEHMS, pELICHUs
MPaKTUYECKUX U KOMMYHHUKaTUBHBIX 3a1ad4 [12]. Ipu-
CyTCTBHE B y4eOHOIl IporpaMMe KOMIIOHEHTOB, KOTO-
pBle OpraHM3YIOT TO3HABaTeJbHBIC MPOIECCHl MyTEM
pemeHus 3aiad U3 pasHbIX O0JIacTed, HaJlemlseT co-
JiepKaHue 00pa3oBaHHE 3HAYUTEIHHBIMU Pa3BHBAIO-
UMK CBOWCTBAMHU U COACMCTBYET MOOMIHM3AINN 00-
med akTHBHOCTH pebeHka. M3 3Toro ciemyer, 4To
BKJIIOUCHHE B HHKIIIO3MBHOE 00pa30BaHUE ITPOTrPaMMBbI
«IIxona ®HU3HM» MOXKET OBITH OTHECEHO K IIeJaroru-
YECKMM IpHEMaM, KOTOpPbIE PEIIAOT BONPOC ajanTa-
LUH JeTel K 3alpocaM BHEIIHETO (B TOM 4YHUCIIE U CO-
LUAIbHOTO) MHpPAa U OKpPY)KAIOUIMM YCJIOBUSAM, HE
OTpaHWYEHHBIM Cpellod OOyUYeHHMs, a COCTaBIISIOIINM
IIMPOKYIO cepy MOBCEAHEBHOM KM3HH. Takxke ¢ TMo-
3WIUU CTPATETUYECKUX LeJIell COBPEMEHHOTO 00pa3o-
BaHUS MPOUCXOANT MOJJEPKKA M YCHIICHHE WHTErpa-
LMOHHOTO Kypca B €T0 aKTyaJbHOM BOIUIOIIEHHH (Ha
JAaHHBIH MOMEHT TpeObIBaHUs B 00IIe00pa30BaTEIb-
HOM KJIacce) W JaJBbHEHIINX MEepCIeKTHB COLHaIn3a-
UM, T.K. PACIIMPSIOTCS COOCTBEHHBIE BO3MOXHOCTH
peOeHKa M CTENEHb €ro JIMYHOTO Y4acTusl B pa3ind-
HBIX BUJaX AEATEIBHOCTH.

Pacnipoctpanenne coBmecTHOTo oOyueHue (co-
MIPOBOXKAIoNIeeCs] HEOOXO0AMMBIMH T1E1arOTHUYECKUMHU
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TEXHOJIOTHSIMH), TIEPBOHAYAILHO OOOCHOBaHHOE B
Ka4yecTBE MEXaHMW3Ma MHTETPALMU B CPELy 30POBBIX
CBEPCTHHUKOB, TaKKe IOKA3al0 CBOIO IIENecoodpas-
HOCTh JJISl Pa3BUTHS KOTHUTHBHOW cdepsl mereil c
OB3 u ux yueOHBIX HaBBIKOB. MccienoBaHus, mpoBe-
neHable yaeHsIMu P. Paiizep (BenmukoOpuranus) u C.
Jx. Ilerepc (CIIA), cBUAETENBCTBYIOT O 3aBHCUMO-
CTH MEXAy YYCOHBIMH NOCTHKEHHSIMU YYEHUKOB C
OB3 u dopmoii ux obyuenus. Pe3ynapraTsl TecTHpO-
BaHUs ydeHHKOB ¢ OB3 mpu coxpaHHOM y HUX (WU
OIM3KOM K HOpME) YpOBHE HHTEIUICKTYalbHOTO pas-
BUTHS1, HHTETPUPOBAHHBIX B MAaCCOBYIO ILIKOJY, PaBHbI
10 BCEM IpeIMETaM KPOME MaTEeMaTHKH pe3ylIbTaTaM
30pPOBBIX J€TEH. YUEHHMKH CHELUAJIBHBIX LIKON JAe-
MOHCTPHPYIOT 3HAYUTENBHO XYAIINE PE3yabTaThl OT-
HOCHTEJIPHO CBEPCTHHKOB, HMCIOMINX aHAJIOTHYHBIC
HapyIIeHUs ¥ BKIIOUCHHBIX B CHCTEMY oOriero oopa-
3oBanus [4; 7]. Ans oOBsCHEHUS 3TOTO (haKTa MOKHO
MPEJIOKUTH THIIOTE3Y O PACXOXKICHHUSIX COILHAIBHO-
MICUXOJIOTHYECKUX MHPOBO33PEHUYECKUX YCTaHOBOK,
KOTOpPbIE ONpEIENAI0T XapakTep OOydeHHs B CIELHU-
AJBHBIX MIKOJAaX U B MAaCCOBBIX HIKOJAaX WHKIIO3UBHO-
ro tuna. [lo Hamiei rumorese, 0OyUCHHE B CIICIIHAIb-
HBIX  IOKOJAX  PETYIHPYEeTCs  MHPOBO33PEHHEM,
CBOWCTBEHHBIM IIJIS TIPEIIECTBYIONIUX 310X, B COOT-
BETCTBHUHM C KOTOPBIM JIOOH C ICHUXO(QU3MIECKHMHU
AHOMAJHMSAMH HE MMEIOT JOCTaTOYHBIX PECYpCOB IS
PaBHOIIPABHOTO y4YacTHsI M CAMOPEANN3AIMN B COLNY-
Mme. [lonoOHas MO3UIMSA MOXET ONPENEISATh OTHOIIe-
HHue Kk oOyueHuro nereit ¢ OB3. B nanHOM ciyyae ux
oOpa3oBaHHE HE paccMaTpHUBaeTCsi B KOHTEKCTE
HacTosimel M Oyaymied >KU3HU, COLMAIBHOW BKITIO-
YEHHOCTH, JMYHBIX TOCTIDKEHHHM M, CIIelOBaTeIbHO,
OTCYTCTBYIOT 3aJauydl — WHAMBHIYyalbHBIE BBICOKHE
pe3ynbpTaThl Kaxaoro pedeHKa, ero YCIEUIHOe Ipo-
JBIDKCHUE TI0 TPACKTOPUM Pa3BUTHS U OOHapyKeHHE
CKPBITBIX criocoOHocTel. MHKMo3nBHOE 00pa3oBaHue
paccMmarpuBaeTcsl IearoraMi Kak 3HA4MMBbI 3Tar B
MPEEeMCTBEHHOH CHCTEME BKIIIOUEHHS KaXJIOT0 YeJlo-
BEKa B COLIUYM, CONPOBOXKAACTCS ITOJIOKHUTEIHHBIMH,
ONTHMHUCTUYECKIMH TPOTHO3aMH OTHOCHTENIFHO pa-
BEHCTBA IIIAHCOB B CpeJe 30POBBIX JIOACH U comps-
JKeHO ¢ ompenenenueM s aereid ¢ OB3 3HaunTenb-
HBIX (OJHOBPEMEHHO PEATMCTHUHBIX) IeNei JTMYHBIX
noctuxeHui. M3 aToro cnegyer, 4To Bech MpOIECC
00y4YeHHS MPOUCXOIUT HPHU BBICOKUX, pa3paboTaHHBIX
JUISL KaXKJIOTO yYeHHKa 00pa3oBaTeNbHbIX CTaHAAPTaX,
C NpUMEHEHHEeM HanboJiee pe3yNbTaTUBHBIX IIearo-
THYECKUX TEXHOJIOTHH M B CHUTyalluH, IPEATNOJIarar-
el MoJJIep KKy Pa3IMYHbIX CIIOCOOHOCTEH M BHJIOB
AKTHBHOCTH peOeHKa.

[MonoxuTensHpld 3)(eKT MHKIIO3MH, KOTOpOH
BBIPA)KAIOTCSI COBPEMEHHBIE ITOIX0bI B 00pa30BaHUH,
TaKXKe OTMEYAETCs MO OTHOUICHHWIO K 3J0POBBIM Jie-
TAM. AHaJIOTHYHO BO3PACTAIOIINM TOKA3aTeNsIM ycCIie-
BAaeMOCTH, MPUHAJJICKALTIM yYICHHKaM C TICUX0(pHU3HU-
YeCKIMH  AHOMAaNMsAMH  (MHTETPUPOBAaHHBIM B
MacCOBYIO0 IIIKOJY), IOBBIMIAETCs 0oO0Iee KadyecTBO
o0yueHus B 00I1eo0pa3oBaTeIbHOM Kiacce, T.e. CO-
3naercs OnaromnpusiTHasi oOpas3oBaTeNbHas CUTyauus
st Bcex geredl. C menbio OOBSCHEHHS MPUYUH JaH-
Horo (akra poccuiickue u 3apyOexHbIE ydeHble 00-
pamarTcs K WHAWBUIYAJIBHOMY IMOAXOAY, KOTOPBIH

HE OTPaHUYMBACTCS YUCHUKAMH ¢ 0COOBIMHU 00pa3oBa-
TEJIHBIMH TTIOTPEOHOCTSIMH, @ UMEET TCHACHIINIO pac-
MIPOCTPAHATECSA Ha BceX AeTed kimacca. Takum oOpa-
30M, KaXIbIii YIEHUK, BHE 3aBUCHMOCTH OT HAJIMYUS
WIN OTCYTCTBHS Y HETO KaKOH-THOO MAaTOJIOTHH, I0-
MalaeT B CUTYalHIO OOy4YCHHUs, IPH KOTOPOH yUHTBI-
BalOTCs. OCOOCHHOCTH €r0 NMO3HABATENLHOM JesTelb-
HOCTH, CKJIIOHHOCTH K TEeM WJIH HHBIM 00JIacTsIM
3HAHUS U UHAUBUAYAIBHBINA CTHIb paboTh [8; 11].

Jnd TMOATBep)KIEHUS 3aBUCHUMOCTU COCTOSHHUS
001ero 006pa3oBaHust OT PACIPOCTPAHEHHUS MHKITIO3UH
U U1 BO3MOKHOCTH B COOTBETCTBUM C 3TOM 3aBHCHU-
MOCTBIO JJaBaTh OIEHKY IIKOJBHBIM IPOIECCAM MOXK-
HO mipuBectH cioBa M. JI. CemenoBuu (Poccust). Ona
MIUIIET, YTO WHKIIO3MBHOCTh MAacCCOBOHM IIKOJBI, T.C.
opraHm3anus oOydeHHs C y4ETOM HHAWBHUIYalbHBIX
ocobenHocTel yueHnkoB ¢ OB3, Ha ceromHsAmHMI
JCHb MOXET OBITh IPUHATA B KAaYECTBE KPUTEPHS,
MO3BOJISIOIIUM JIEJIaTh BBIBOJ O Pa3BUTUU CHCTEMBI
o0pa3oBaHusl U XapakTepe OOy4eHHsS B OTHOLICHUHU
Bcex nereit [9].

Ha ocHoBaHMHM CKa3aHHOTO POCCHHCKHUMH U 3a-
PYOSXKHBIMU yUEHBIMH JOIIYCTHUMO yKa3aTh, 4TO Iepe-
XO0A K WHKIIO3UBHOMY OOYYEHHIO CIIOCOOCTBOBAN
YCHUJICHHIO TTO3UIUHN T'YMaHUCTUYECKUX OCHOB II€Iaro-
THKH, TOMEIIAIONINX B [IEHTP 00pa30BaTebHOTO IPO-
necca peberka. CBoicTBa TMYHOCTH W MHAWBHULYalb-
HOCTh y4eOHBIX NEHCTBHU MPU3HAIOTCS COBPEMEHHOM
IIKOJIOW OCHOBOIIOJNATAIONINMH KadeCTBAMH, KOTOPBIE
OTIPENIeJIAIOT CO3AaHne 00yJaromei cpeasl ¢ Xapakre-
pUCTHKaMHU JUis YAOBJIETBOpeHHs: oOmmx u nudde-
PEHIMPOBAaHHBIX IO CIIOCOOHOCTAM YYEHHKOB 00Opa-
30BaTeIbHBIX MOTPEOHOCTEH.

[IpuBenenHble naHHbie 00 Y4eOHBIX JOCTHKCHH-
ax neret ¢ OB3, WHTErpHpPOBaHHBIX B MAacCCOBYIO
IIKOJTy, W TIOBBIMIEHNH OOIIET0 YpOBHS 00y4YeHHUsI MO-
I'yT OBITh NPUHSATHI B KAa4€CTBE JONOJHUTENBHON ap-
TYMEHTaluel, KOTOpoH 000CHOBBIBAIOTCS IPEUMYIIIe-
CTBa WHKIIO3UM  OTHOCHUTEIBHOIO  Pa3JelIbHOTO
00y4YeHHS U JKECTKOU MU QepeHIHaiuy YIeHHKOB 10
ncuxopusndecknM nokasatemsiM. K HacTosimemy
BPEMEHH WHKIIO3MS, TIPHUCYIIas o00pa3oBaTelbHOU
HNOJUTUKM pPa3HBIX CTPaH, BBICTYNAeT IPU3HAKOM,
CBHUJICTEIBCTBYIOIINM O MACIITAOHBIX, MOJIOKUTEIb-
HBIX IpeoO0pa3oBaHMIX B MAacCOBOW IIKojie. I'ymaHu-
CTHYECKHE HACH WHTETPAllH JeTed C aHOMAIUSIMH
Pa3BUTHSI B CpeAy 3A0POBBIX CBEPCTHUKOB U MHJMBH-
JyalnbHOM IOJXOJA€ NPU ONpPEACIICHUH COAEPKAHUA U
METO/I0B 00y4YeHHUs! OTHOCSTCS K (hakTopam, KOTOpbIE
KOHCOJIMJMPYIOT UMEIOIIIECs] B cUcTeMe 00pa3oBaHus
pecypchl U, B COOTBETCTBUH C 3THM, HOBBIIIAETCS 00-
mee KauecTBa JEATENbHOCTH MacCOBOM MIKOAbL. Ta-
KUM 00pa3oM IIpaBOMEpPHO TOBOPHUTH, YTO CIEIOBAHUE
Kypcy Ha TOIMOJHEHHE TEXHOJOTHH OO0y4eHHs ¢ yde-
TOM Pa3JIMYHBIX ITaTOJIOTHIA HE MOXET OBITH OTHECEHO
TOJIBKO K YCJIOBHSM, MMEIOIINM OTpaHHMYEHHOE (B aj-
pec OTAENBbHOW TPYyNIBl YIEHHUKOB) ACHCTBUE B Hea-
JaX TYMaHH3Ma — WHTETpalus W CO3JaHHe OoO0mIero
JUISL BCEX JIeTel COIMaIbHOTO M 00pa3oBaTebHOTO
mnpocTpancTBa. [Ipu  pacmpoCTpaHEHMH HHKIIO3UU
MOJAEP KUBAIOTCS IIUPOKUE T'yMaHUCTUYECKHE TEH-
JCHIIMM B 00mEeM O0Opa3oBaHMH, B PE3yJIbTaTE 4YEro
KQXAbIM yUY€HHK TI0JIy4yaeT IOMNOJHUTENBHYIO BO3-
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MOJKHOCTh 00y4JaTbCsi B COOTBETCTBHH C WHAWBUAY-  JIMYHBIMHU CKIIOHHOCTSIMH.
aJbHOW, HambOosee pe3yJIbTaTHBHOW CTpaTerueil u
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CONSERVATIVE APPROACH TO RESEARCHING THE ISSUE OF
NATIONAL ELITE AS A SUBJECT OF STATE-BUILDING
KOHCEPBATUBHUI BUMIP JJOCJIJI)KEHHSA MUTAHHSA HAIIIOHAJIBHOT
EJIITHU SAK CYB’EKTA JEP’KABOTBOPEHHSA

The article examines conceptual works of V. Lypynsky, an ideologist of Ukrainian conservatism. These
works are devoted to the role and importance of the national elite in the state-building processes. The article
also analyzes theoretical-methodological aspects of the elite studies done by the thinker, the constituents of the
national elite, the essential material and spiritual preconditions for their ruling. The article explains the mean-
ings of three methods how to organize national elite, namely ochlocracy, klassocracy, democracy, which are, at
the same time, models of the socio-political organization. Special attention is paid to classocracy and its trans-
formational forms. A detailed explanation is given to national conservative class as constituent of classocratic
organization.

Keywords: state-building, national elite, ochlocracy, klassocracy, democracy, national conservative class.

Y cmammi oocnidoicylombca KoHyenmyanbui Hanpaylo6anHa i0eono2a YKpaiHcbko20 Koncepsamusmy B.
Jlununcoko2o, npucesueHi NUMAanHAM POl [ 3HAYEHHA HAYIOHANLHOI enimu @ depiicagomeopuux npoyecax. Ana-
JU3YIOMbCSE MEOPEMUKO - MemMoOOA02INHI ACNEeKMU eNMON02IMHO20 6UEeHHI MUCIUMEIS, YO €EKMHULL CK1A0 Hayi-
OHANLHOI enimu, HeoOXiOHI MamepianvbHi i OyX08Hi nepedymogu ii eradaprosanns. Poskpusaemocs 3smicm mpbox
Memooie opeanizayii HayloOHAILHOT enimu: OXAI0Kpamii, Kiacokpamii i 0eMoKpamii, AKi 600HOYAC GUCMYNAIOMb
MOOensaMU CYCniIbHO - noaimuyHozo ycmpor. Ocobausa yeaza akyeHmyemscs Ha Kiacokpamii i it mpancgop-
mayitinux gopmax. [looacmucs poswupene maymaueHHs HAYiOHAILHO20 KOHCEPEAMUBHO20 KIACY AK CKIAO08020

KOMNOHeHmMa KiacoKpamuiHo2co ycmporio.

Kmouoei crnosa: depocasomeopenns, HayionanbHa eaima, OXJI0Kpamis, Kiacokpamis, 0emokpamis, Hayio-

HATbHUL KOHCEPBAMUBHULL KILAC.

IocTtanoBKka npodaemu. KoHncepBaTuBHUN Mif-
XiZ 0 MOCHiIKEHHsS] MUTAHHS HALIOHAJLHOI eiTH, il
podi 1 3HaUeHHS B JIep>KaBOTBOPUHX Mpolecax B yKpa-
THCBKIH emitornorii 3amoyaTkoBanuii B. JIMIMHCEKHIM.
OcCoOIMBICTh IIHOTO MiAXOIY IOJISTaE B TOMY, 1o B.
JlummHChKUH, Oyaydnm OesmocepenHiM —yIaCHHKOM
IpoLeCy BiJIHOBJIEHHS 1 po30YyHOBH YKpaiHCHKOI Jiep-
xaBu B 1917 - 1919 p.p., a mi3Hime Ha BiacHi odyi
CIIOCTEpIraloyy, sIK BOHA MEPETBOPIOETHCS B PYIHY,
BOJIOZIIOYH TIPOTPECUBHOIO HA TOH Yac €BPOTIEHCHKOIO
OCBITOIO 1 TOCTPHUM PO3YMOM, CTaBUTH Ieper co0oro
MUTaHHS: YOMY TaK CTaloCs, IO CTOJITHE HMparHeHHs
cB00O/TH, BTIJICHE HAPEUITi Y BIACHIN JepikaBi, mepeT-
BOPIOETHCA y Tomin? SIky ponb B mbOMY pYiHHHIITBI
BiJlirpajia HaIliOHAJBHA €JIiTa 1 Y1 MOKHA 11 HAa3WBaTH
B3aralli HaI[lOHAJIBHOK 1 eniTor? SIK He MOMyCTUTH
MOBTOPEHHS B MaiOyTHbOMY CTaHy Oe3Zep>kaBHOCTI,
TaKOTO HETMOCHIIBHO TSKKOTO 1 BIIACTHBOTO JUIS YKpa-
THCBKOT'O HapOAy BIOPOAOBIK CTOMITH [1] ?

Amnanizytoun npaui I Mocku, B. Ilapero, P.
Mixenbca 1 CHIBCTaBISAOYM iX 3  CYCIUJIBHO-
MONITHIHAMH pealisMu  Ykpaian, B. JlunmuHChKUi
po3po0IIsie OpUTiIHAIBHY KOHIICTIIIO HalioHAIbHOL
apUCTOKpaTii, s’ika BPaxoBY€ K TEOPETHYHI 3M00yTKH

TOro4acHol HaykH, Tak 1 crenudiky ykpaiHChKOi Mmo-
JITHYHOI JIMCHOCTI, 1 MOKJIMKaHa JaTH BiAMOBigL Ha
CKJIA/IHI MTaHHSI eJNITOreHe3y YKpaiHChKOT HaIlil.

KoHcepBaTBHa KOHIEMIS HAI[lOHAJIBHOI apwuc-
TokpaTii B. JIumuHCHKOTO i CHOTOTHI HE BTpavae CBOET
aKTyaJbHOCTI, TOMY IO 0adyuMO, IO ICTOPis IifCHO
TIOBTOPIOETHCS 1 HE BUNTH THX, XTO HE XO4YE BUUTHCS.
Bopotrba 3a Biany, sika HabyJia OCTaHHIM 4acoM SIBHO
BUpPa)XEHO1 (POPMH 1 TOCTPOTH, IPU3BOJMTH /10 BTPATH
JIepKaBOIO aBTOPHUTETY i MIITHOCTI SIK Ha MI>KHApOIHIH
apeHi, Tak 1 B cepeauHi kpainu. 3a3HaueHe 3yMOBIIIOE
HEOOXIHICTh HAYKOBOTO JIOCIHI/HKEHHS 1 3’SICyBaHHS
MICIlSl, 3HAUEHHS 1 MPUPOIY PYIIIHHUX CHJI TTOJIITHY-
HUX 3MiH — HaIllOHaJbHOI €JIITH B TakoMmy Oararor-
PaHHOMY 1 JiaJIEKTHYHOMY CYCIUIBCTBI, SIK YKpaiHCh-
ke [2].

AHaJi3 ocTaHHIX AocjHilkeHb i myOJikamii.
Cepen HayKoOBILiB, sIKi Ha podeciiHOMY piBHI JOCTi-
JDKYBaJll 3a3Ha4yeHy INpoOJeMaTHKy, CIijJ Ha3BaTH
takux BueHux fk: : C. bongapyk, I. I'mpuu, K. I'any-
mko, B. T'omogceka, B. Iimkin, B. Kpemens, O. Kpro-
koB, I. Kpecina, B. Jlicosu#i, T. Ocramniko, B. ITotyb-
aunekuid, O. Ilponenko, M. Ilipen, C. Ilponees, S
ITenencekuii, B. Tpomunacekuii, F0. Tepemenko, JI.
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Hopomrenko, J[. Jonmos, I. Mocka, P.Mixenbc, B.
ITapeto, A. Illomenrayep Ta iH.

Merto10 €TATTi € TOCTIHKCHHS KOHIENTyaTbHIX
HaIpaIloBaHb 11€0JI0ra YKPaiHChKOTO KOHCEPBATH3MY
B. JIumuHCHKOTO, IPUCBIYCHUX MUTAHHIO POJI i 3HA-
YeHHS HAI[IOHAIBHOI eITH SK Cy0’€KTa IIep)KaBOTBO-
PCHHs, aHaNi3 Cy0’€KTHOTO CKJIaJ| HAI[IOHAIBHOI elli-
TH, MaTepialbHUX 1 JyXOBHHX II€peayMoB il
BJIaapIOBaHHs, PO3KPUTTS 3MICTy TPHOX METOJIB Op-
rafizamii Hal[iOHAJIBHOI eJITH: OXJIOKpPATIi, KIacoKpa-
Tii 1 AEMOKPATIl, TOCIIIXKCHHS TOTCHIIIHHO MOXKITHBHX
TpaHcopmauiitunx QopMm Kiacokpartii, po3UIMpeHe
TIyMa4eHHs HAI[lOHAJBHOTO KOHCEPBATHBHOIO KJIACy
1 HamioOHAJIBFHOI OOOPOHHOI BiMHU SIK CKJIAJJOBUX KOM-
MOHEHTIB KIIACOKPATHYHOTO YCTPOIO.

OcHoBHI pe3yabTaTu gocaigmkenHs. ComiaasHO
- (iTocO(pChKi KOHIEMIII eNIiT Y CBOEMY PO3BHTKY
MPOMIUTA CKIATHUHA I TPUBAIMU NUIAX. Y OBEpIIe-
HOMY BUIJISIZL SIK OOTPYHTOBaHI CHCTEMH IOTJISIB Ta
ineit BoHu 3’siBHIIKCS Ha pyOexi XIX - XX crT., konu y
3B’S3Ky 3 OCOOJHBOCTSIMH PO3BUTKY CYCIHIJIBHO - IO-
JITUYHOTO JKUTTSl HACTaB MEPioJ] KPUTUUHOI Hepeolli-
HKH TIOJIITHYHHUX PEXUMIB 1 popM mpaBiinHs. PyHpaa-
TOpaMH TeOpi emT ¥ 3aCHOBHHKAMH HAayKH
eNiTOJNOTI] BBAXKAIOTh KIIACHKIB €BPOIIEHCHKOI COIIiO-
yorii i momitonorii, B mepmry depry I'. Mocka, B. Ila-
pero, a Takox P. Mixenbca, XK. Copens i M. BebGepa,
AKi copMymroBaIy 3acagHUYi iei MOMITHIHOI JOKT-
PHHH €T, 10 3aINIIAI0THCS HE3MIHHUMH JI0 HAIIOTo
qacy [3].

Tak, I'. Mocka (1858 — 1941) mepmmii cripoQy-
BaB JIOBECTH HEMHHYYH MO OyIIb - SIKOTO CYCHiJIb-
CTBa Ha JIBI HEPIBHI 3a COI[iaIbHUM CTAHOBUILEM 1
POJUIO TPYNU: NPaBsiYy MEHIIICTh 1 MOJITHYHO 3a-
JexHy Oinpuricts. Y npani «OCHOBH MOJITUYHOT Hay-
KM» BiH THIIe: «Y BCIX CYCIIJIbCTBaX, MOYWHAOYU 3
THX, SIKI MAlOTh CepeHil PO3BUTOK 1 3a4aTKU LIUBLMTi-
3amii, 1 3aKiHIyIOYH TMPOCBITIICHUMH i IOTYKHUMH,
ICHYIOTB JBa KJIACH OCi0: KJIac KepiBHHUKIB 1 KJIac Ke-
poBanux. [leprmmii, 3aBXIM BIZHOCHO HEYUCIICHHHH,
3IIHCHIOE BC1 MOMITHYHI (PYHKIIIi, MOHOTIONI3Y€ BIagy
i KOPUCTY€EThCSI BJIACTUBMMHU HOMY IepeBaramu, TOJI
SK JPYTUi, OUIbII YHCIICHHUH, YIIPaBISIETHCS 1 pery-
JIFOEThCS MEPIINM 1 OcTadae HOMy MaTepiajibHi 3aco-
OM TATPUMKH, HEOOXITHI JJIS KHUTTE3AATHOCTI IMOJIi-
TUYHOTO opraHismy» [4]. Po3mipkoByroun Hajg
npobsiemoro (opMyBaHHS HONITHYHOI emiTH, ii crie-
mdivanx sikocreid, I'. Mocka BaXJIMBHM KpUTEpieM
BXOJDKEHHS /10 11 CKJIaay BBAXKA€ 37aTHICTb 10 yNpaB-
JIHHS, a cepell YNHHUKIB, sKi 3a0e3nedytoTs ii nmpea-
CTaBHHKAaM JOMIHYBaHHs HaJ OUTBIIICTIO CYCIIBCTBA,
Ha3WBa€ MaTepiajbHy, MOPAIbHY Ta IHTENEKTyaJbHY
nepeBary HaJ iHIIAMH.

IIle ommu Teopernk emitapm3my B. Ilapero
(1848 — 1923) y «TpakTaTi i3 3aragbHOI COIOIOTID»
OOIPYHTOBYE T€3y MpO Te, 1[0 PO3BUTOK CYCIIJIbCTBA
BiJIOYBA€THCS 32 YiITKO BU3HAUYCHUM «3aKOHOM EJITHY,
CYTHICTb SIKOTO TIOJIATa€ B TOMY, IIIO CBITOM Y BCi 4acH
yIpaBisiiia i Mae YHOpaBJIsITH 00paHa MEHIUICTh — eJi-
TH, HaJiJieHa OCOOJMBHMH PUCAMU: IICUXOJIOTTYHUMHU
(BpokeHMMH) 1 colialbHUMK (HaOyTHMHU BHACIIiIOK
OCBiTH 1 BUXOBaHH:). 3 ypaxyBaHHs norisiais H. Ma-
kiaBesti, B. [lapeTo AiTUTH MOJITHYHI CIITH 3aJIC)KHO

BiX ¢opM 3mIMICHEHHS BJIaJId HA <JIEBiB»- MPUXUIbHU-
KiB HEMPUXOBAHOTO HACWIIbCTBA, 1 «JIUCIBY», sIKi Haaa-
I0Th TIEpeBary AWIUIOMATHIHUM METOJaM Y IMOJITHY-
Hiit 60poTh0i. IlosicHIOIOUM NIWHAMIKY 3MIHHU eJliT,
MHUCIIUTENs (OPMYITIOE TEOPII0 «IUPKYJIAMIl €Ty,
sIKa TIOB’SI3Y€ 3MIHH y CYCHINBCTBI 3 KPYT0OOIroM eir.
BaxnuBuii BHECOK Y PO3BUTOK Teopii €T 3po-
6uB takox P. Mixensc (1876 — 1936), skuil BuKIaB
CBOi JIOKTPHHAJIBHI HaIpallOBaHHA y HayKOBIH mpari
i Ha3Bow «COIOJOris MOJTITUYHUX TapTiii B yMO-
Bax aemokparii». [lormsau P. Mixenbsca criB3By4Hi 3
nornsiiamu I'. Mocku 1 B. Ilapero, 30kpema BiH BBa-
JKae, MO YIPaBIiHHS CYCIIJIBCTOM 3aBXKIH € CIIPAaBOIO
OpraHi30BaHOI MEHIIOCTI, SIKa HaB’s3y€ CYCILUIBCTBY
neBHUH mopsaok. CyCIiIbCTBO HE MOXe iCHyBaTh 0e3
MaHiBHOTO a00 MOJITHYHOTO KJacy, Xxoda Horo eixeMe-
HTH OHOBJIIOIOTHCS, HAasBHICTh TAKOTO KJacy Iie Ioc-
TiitHO Airoumii pakTop comianbHOi eBooLil [6].
Cucrema norusizi ta igeit I'. Mocku, B. Tlape-
To, P. Mixesnbca MoCayryBalid TCOPETUKO - METOJI0JIO-
TiYHOI0 OCHOBOIO Juisi po3pobnenHs: B. JlunuHcbkum
KOHLENIii HaliOHAJILHOT apHCTOKpATii, sSIKy BiH BH-
kiaB B «Jlucrax no OpaTiB - X1i60pOOIB» — TOJIOBHIN
TIpari MUCIUTENS, 10 mobauma cBiT B 1922 p. y Bin-
Hi. Moro HayKkoBe JOCIiKEHHS MiIIOPAIKOBYBAIOCH
MIPAarHeHHIO CTBOPUTH TEOPETHYHI 3acaau peaizarii
BEJIMKOI METH — BiIPOKCHHS YKPaiHCHKOI Iep>KaBHO-
CTI Ha OCHOBiI BIIACHHX HAI[IOHAIBHO - TOJITHIHHUX
Tpagumii [7]. Brinutu nei kaTeropudHuil iMIepaTuB
B. JIMODuHCHLKOrOo MOKIMKAaHA HAI[lOHAJIBHO CBigoMa,
3aKOpiHEHa B YKpPAlHChKY KYJbTYPHY Tpalullio, po-
BiJlHa BEpCTBa — HaIliOHAJIbHA apUCTOKpaTis. Po3mip-
KOBYIOUM HaJ MpPOLIECOM PO3BHUTKY 1 CTaHOBJICHHS
Haiii, BiH 3a3Havae: «[IpoBim B MEPETBOPIOBAHHIO
BCSIKOT'O TAKOI'0 MACHMBHOIO, XO4 1 BiAMIHHOTO Bij iH-
IIMX, aJleé YacTO HalliOHAJIbHO HECBIJIOMOTO KOJICKTH-
BY, B OpraHi3oBaHy, CBifoMy ce0e HaIlilo, i POBiT B
TBOPEHHIO BCE HOBHIX OpTraHi3alliifHuX (OpM rpomaj-
CHKOTO JKHTTSl BXKE€ YCBiZOMIIEHO HaIlii — BUKOHYE
CKPI3b 1 3aBX/IM TIEBHA aKTHBHA MEHIIICTB, SIKa 3aBJis-
KM CBOTif MaTepiaibHill i MOpaBbHIN CHIII BUCOBYETBCS
Ha 4OJI0 Halil 1 TBOPUTH Olli JUHAMIYHI — MaTepiaibHi
1 yXOBHI — I'POMaJIChKi BapTOCTH, LIO IOTIM Hepeu-
MArOThCsI 1 IPUCBOIOIOTHCS 1ILJIOK0 MACHBHOIO OLIBIIO-
CTIO HaIlil, 00’€IHyIO0UH 11 BECh 4ac B OJMH CYIIJIbHUH,
cBimomuil cebe HalioHANBHUN opraHizm» [8, c. 243].
Sk 6aunmo, B. JIunmuHChKHH, TOMIOHO KIIacCUKaM eJli-
TOJIOTIi, BCE CYCIIIBCTBO NOAIISE€ Ha aKTUBHY MEH-
LIiCTh 1 MAaCHBHY OUIBIIICTh, BIABOISYN MEPIINM POJIh
TBOPLIB JIMHAMIYHMX, 3arajbHO KOHCOJIIYIOUHX Ma-
TepiaibHUX 1 J[yXOBHHUX I'POMaJICBKHX IiHHOCTeW. Ba-
JKIIMBO TIIKPECIUTH, IO B KOHIEMINI HalioOHaJIbHOI
apUCTOKPATii MUCITUTEISI MOBA i€ HE TiBKU PO aK-
TUBHY MEHIIICTh — MOJITUYHY €JiTy, IO MOKJIWKaHa
O YOpaBIiHHA 1 TBOPEHHS OpraHizalifHuX ¢GopMm
TPOMAJICHKOTO JKUTTS BXKE CaMOYCBiTOMJICHOT HaIlii, a
PO aKTUBHY MEHIIICTh — HaIlIOHAJILHY apUCTOKPATIIO,
3aBJaHHA SIKOi B iICTOPMYHOMY KOHTEKCTi MOJSATae B
Iii, CIpsSAMOBaHIi Ha «IEPETBOPEHHS HAIliOHAIBHO
HECBIJIOMOTO KOJIEKTHUBY B OpraHi3oBaHy CBIZIOMY ce-
Oe Hauito» [8 C. 244], w0 € 3HAYHO CKIAHIIINM, HixK
YIpaBIiHHSA BXXE COPMOBAHMM HAliOHAIBHO - I'PO-
MaJITHCBKUM OpraHizMoM. Taka IocTaHOBKa IMHMTaHHS
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CTaBUTh aKTHUBHY MEHILICTh — HAI[lOHAJIbHY APHCTOK-
paTiio B CTAaHOBWIIE HAI3BUYANHOT HATIPYTH TyXOBHUX
i QI3MYHUX CHJI i BUMarae Bif Hel HaA3yCHIIb, HAJKe-
pTOBHOCTI 1 HagmOoCBATH. Taki SIKOCTI MOXKE TIPOSBUTH,
Ha nyMKy B. JIunmaCEKOTO, TITHOOKOIiNCiHA, OpraHiy-
HO 3B’si3aHa 3 PiAHAM KpaeM i 3aHypeHa B HOTO KyJIb-
TYpY 1 TpaAuIiI0 KOHCEPBaTUBHA MaTepialbHO MPOIY-
kytoua BepctBa [9]. Bona moknukaHa B AMHAMII
CYCHNIUJIBHUX HEPETBOPEHb 1 OOPOTHOI MK «HIKYKM,
Oe3mocepeiHiM, CrOICTHYHUM IHTEPECOM OJUHHMIN 1
BUILUM, [TOCEPEIHIM, a TOMY JJIsl OAMHUII MEHII 3pO-
3yMUIHM, 3arajbHUM IHTEPECOM KOJIEKTHBY» [8, C.
244] BUKOHYBATH POJIb OPTaHi3yl04yoro i 30amaHcoBy-
I090T0 Hadasa, 3a0e3MeTyI0ud THM CaMHM Y3TO/KCH-
HS IHTEepeciB, Pi3HUX TPYII CYCHIIBCTBA i HOTO TpoMa-
ISTHCBKY €ITHICTH 1 KOHCOJILIAIIIIO.

HarmionansHa apuCTOKpaTis B TEOPETUIHIH KOHC-
Tpykuii B. JInmUHCBKOTO AJIS1 CIPOMOXHOCTI BUKOHY-
BaTH CBOE MOKIJIMKAHHS — TBOPEHHS YKpaiHChKOI Hallii,
HaJIETHCS. BIAA00 y (OpMi MaTepiaqbHOI CHIM 1
MOPAaJIBHOT'O aBTOPHUTETY.

MarepianbHa cuia apuCTOKpaTii monsrae, no —
nepie, B HAsSBHOCTI B Hel KOHIEHTPOBAHOTO par-
HEHHS JIO0 YTPaBIIHHA 1 OpraHi3aliifHOI CYCIIIBHO -
MOJITHYHOI ASUTFHOCTI, KOTpa, 3a cioBamu B. JlumuH-
CBKOTO, BHCTYIIA€ 30BHIIIHIM BHSBOM «ipparlioHab-
HOI, CTUXIHHOI BOJI JJ0 BIaAW»; 1O - APYTe, IPEACTaB-
HUKH HAIlOHABHOI apUCTOKpAaTii — eJiTH, MAaloTh
6e3nocepeHbO HANEKATH 0 MONITHKO - YIPaBIIiHCh-
KOTO KJIacy JepikaBH, OyTH BIIOBHOBaXKCHI 3a CTaTy-
COM 1 MOCaJI0l0 Ha BUKOHAHHS BJIaJHO - YIPaBJIiHCh-
kuxX (QYHKIIA 1 3aBJaHb JEPKABHOIO amapary; 1o -
TpeTe, 32 MailHOBUM CTaHOM HaJIe)KaTH JI0 KJIacy Bia-
CHHKIB, BOJIOJIIIOYM 3aC00aMK BHPOOHHIITBA, 3€MJICHO
Ta IHIIMMHU pecypcamu, JOCTaTHIMH JUisi 3a0e3neueH-
HS CBO€I MaTepiallbHOI CTaOLTBHOCTI 1 He3aleKHOC-
Ti[10].

Aure camoi MaTepianbHOI CHIIH, Ha JyMKY i7€0J10-
ra KOHCEpBaTH3MY, HEIOCTaTHBO, 1100 3BAaTHCS HaIlio-
HaJIbHOIO apUCTOKpaTieto. I'pae BeMMKy poib HE Tak
MaTepialpHa Cuia, K (GopMa BUSABY IN€i CHIIH: «Me-
TOJ Oprasizaiii BOJIi JO BJIajd 1 METOJ BOJIOMIHHS
3acobamu BiliHHM 1 3acobamu mpoaykiii» [8, ¢. 247].

Tak, «Meron opranizauii BoJi OO Biaau» — Te,
SIKMM YHHOM, 33 SKHMH [IPABUIAMU 1 TPAIUIIISIMH Bij-
OyBaeTbCsi (OpMyBaHHS 1 BiATBOPEHHS TMOJITHKO -
YIIPaBIIHCHKOTO KJacy, HOro CaMOOHOBIICHHS, 1 «Me-
TOJ] BOJIOAIHHS 3aco0amMM BiHH 1 3ac00aMU HPOIYK-
1ii» — T00TO Ge3nmocepeIHHO AEPIKABHO - YIPABIIIHCH-
Ka [ISUTBHICTHP Ta BOJIOMIHHS, KOPUCTYBaHHSA 1
POBIOPSDKEHHS KalliTalnaMy MOJIITHYHUM KJIACOM Mae
peai3oByBaTHCSl HAlllOHAIILHOIO apUCTOKPATIEI0 Ta-
KAM YMHOM, 1100 MaTh B OuYaxX BChOIO CYCHIJIBbCTBA
MOpAJIbHY JIETITUMHICTE 1 aBTOpHTET. «MOpanbHUN
ABTOPHUTET HAI[IOHANBHOI apHCTOKpaTii JIEKHUTh B OC-
HOB1 3aKOHHOCTI BJIaJM 1 TPaBHOI CBIJOMOCTI BCiX
Halii B TUX A00ax iX iCTOPUYHOTO iCHYBaHHS, KOJHU
BJaJa €CTh JIHACHO BJaIO0I0, KOJHM apUCTOKPATisS €CTh
JIMCHO apHUCTOKPATI€IO 1 KON KPU3HUCH aBTOPITETY HE
PYHHYIOTB KUTTA Hallill Tak, SIK B cydacHiil Ge3Bnan-
Hill, 0e3aBTOpITETHIHN, Oe33aKOHHIN 7001, 110 ome Te-
nep Mu 3 1ij0i0 €BPOIOI0 mepexuBaeMoy [8, €.248].
3a3HaueHe Ja€ HaM IiJCTaBH 3pOOMTH BHCHOBOK, IO

KpH3a aBTOPUTETY BIAJH € TPUINHOIO Je30praHi3artii
TIPOIIECY PO3BUTKY HaIlii, KPU3U TPOMAJICHEKOT MOpaJli,
3aroCTPEHHs CYCHIIBHUX KOH(QIIKTIB 1 POCTY coiia-
npHOi Hanpyru. Ha aymky B. Jlununcekoro, camumu
Koan(iKOBaHUMH aKTaMH 3aKOHOJABCTBA i 3aKOHAMHU
B IIMPOKHX Macax HACENEHHA HIKOIM HE BIACTHCS
BUXOBATH MOYYTTS MOBAry i MOCiIyXy Mepes 3aKOHOM,
TaKUM IIPaBOBUM aKTaM Mae IepelyBaTH MOpabHUI
ABTOPUTET IOJITUKO - YNPABIIHCHKOI €JITH 1 TUIBKU
BiH, BUCTYIIAIOYM 3pa3KOM IPaBOBOI KyJIbTYpPH 1 CBi-
JIOMOCTI JiJI1 BChOTO CYCHUIBCTBA Y B3a€MOJIIT i3 mpa-
BOBOIO CHCTEMOIO, 3J1aTe€H 3a0e3Me4nUTH NpPaBONOpPS-
JIOK, CTaOibHICTH 1 CTBOPUTH YMOBHU IUIS PO3BHUTKY 1
CTaHOBIJICHHS MOpAaJIbHO 370pPOBOI 1 IPaBOCBINOMOL
HaIlOHAJIBbHOI CIUIBHOTH. «T1IBKM HOBA IOSIBA MaTe-
piaibHO CHIIBHOI i MOPaJIbHO ABTOPUTETHOI apHCTOK-
partii MOXXe TOKJIaCTH OCHOBH JUI HOBUX AIHCHO IIa-
HOBAaHMX 1 aBTOPITETHHX IPAaBHUX KOIEKCIB BCAKOI
Hariii» [8, c. 248].

LleHTpasibHe Miclie KOHIIENIi HalliOHAIBHOI apu-
crokpatii B. JIunuHcbkoro 3aiiMaloTh «METOqH Opra-
Hizauii HalioHanbHOT apucTokpatii». BoHn BHcTyna-
I0Th MOJICJISIMH CYCITUIBHO - TIOJIITHYHOTO YCTPOIO, LI0
BiIOOpaXXaroTh TE UM iHIIE CITiBBITHOMICHHS aKTUBHUX
i TACHBHIX €JICMEHTIB 32 O3HaKaMH PiBHS MaTepiajb-
HOTO PO3BHTKY, IHAMBIIYyalbHOI 1 CYCHUIBHOI €THUKH 1
Mopali, HamiOHAaJbHO - TPOMAITHCHKOI MOJITHIHOT
CBITOMOCTI, CTaOLILHOCTI 1 CTANOCTI COIiabHOI CTPY-
KTYpH Ta iepapxii, piBHSI PO3BUTKY KYJIbTYPH, TOIIO.

Takux MeToniB opraHizauii HaliOHAJIBHOT apuc-
TOKPATil MUCIIUTEIb BUIISE TPH: OXJIOKPATIsi, KJIaco-
Kparis, AeMOKpaTisi. BOHU 3HAaXOISThCS B MOCTIHHIM
LUPKYJIALIT, 3MIHIOIOYH OJJMH OJTHOTO B TPOLECi PO3-
BUTKY CycCiibCTBa 1 Aepkasu [11]. Sk 3a3navanocs, B
OCHOBI IIUX METOJIB CTOITh B3a€EMOBITHOIIECHHS aKTH-
BHUX 1 TACHIBHHUX €JIEMEHTIB COLIIyMY, i caMe Ie B3ae-
MOBiTHOWEHHsT a00, IHIIMMHU CJIOBaMH, HAIpyra 49U
0opoTh0a B CEpElOBUINI AKTHBHHX EJIEMEHTIB MiX
c00010 3 OJHOTO OOKY, i 00pOoThOa MACHBHHX i3 aKTH-
BHUMH 3 Jpyroro OOKy, 3a JINTMHCHKUM, € TeHepaTo-
POM CYCIIBHO - TOMITHYHHX 3MiH i po3BHTKy. Lli
TEOPETUYHI KOHCTPYKIIT — METOM OpraHi3allii HaIio-
HAJIBHOI apUCTOKpaTii, B OCHOBY SKHX 3aKJIQJICHO
NPUHLMUIT TIOCTIHHOTO PyXY, € TEOpi€l0 LUPKYJISLT
enit B. JIunuucekoro.

OTxe, OXJIOKpATisl — 1€ METOJ] OpraHi3allii apuc-
TOKpAaTil Takoi Haiii, TOBHOIIIHHE CTAHOBIICHHS SKOI
me He BigOynmock. Taka HaIis € MeXaHIYHUM, a HE
OpraHiyHUM 00 €THAHHSIM TPOMAJSH 1 XapakTepHusy-
€THCSI HEPO3BHHYTOIO COLIAIBHOIO CTPYKTYPOIO, MpH-
MITHBHICTIO MOJITHYHOI OopraHizauii, GopM i METOJiB
3MIIICHEHHS BJIa/iM, HIBEJIIOBAaHHSM IIPaBOBOi CHCTEMH,
MOHOTIOJNI3aMil0 eKOHOMIYHHX PECcypciB B pyKax OJu-
HUIIb 1 3aTOPMOKEHICTIO €eKOHOMIYHOTO PO3BHUTKY, HE
YCBIIOMJICHHAM Ta HiBEIIOBAaHHIM KyJIbTYPHOI Camoi-
JEHTUYHOCTI 1 BIIACHOTO iCTOPHYHOTO IIJISXY PO3BHT-
Ky. 3a cmoBamu JIMIIMHCHKOTO, TaKa HAIlisl JUTHTHCS
Ha «IOJITHYHO 0e3(popMeHHY, eKOHOMIYHO i pacoBO
He3andepeHLiiioBany 10p0y — 0XJI0C Ta THX, IO Ipa-
BISITH 1ICI0 OE3KIIACOBOKD IOPOOI0 MPHU MOMOYi CBOET
030po€HOi 1 MIIIHO BHyTpicHasiHOi opraHizauii» [8, C.
249]. Ionitiyna enita Takoi Hauii GpopMyeTbes 3 UH-
Clla «IPUHIIOBIIUX 330BHI KOYOBHUKIB a00 3 MICIIEBUX

MMOJIMTUYECKHME HAYKU

33



|
EEm

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016

3/IEKJIACOBAaHUX 1 MaTepiaibHO HE MPOMYKYIOUHMX pPa-
COBO i €KOHOMIYHO HEOTHOPITHUX €JeMEHTIB» [8, C.
250]. CraH, B aKOMYy TiepeOyBa€e OXJIOKPATHIHO Opra-
HI30BaHa CIIIBbHOTA, JIMIIE YMOBHO MOXKHAa Ha3BaTH
HAIII€I0 B 3aXiJHOEBPOICHCHKOMY PO3YMiHHI IIHOTO
CIIOBa, 3ayBaxkye Mucnutens. CKopimie e KO4oBe UH
HariBKOYOBE IUIEM’sl, 10 TOTEHIIHHO MOXE MEepeHTH
Ha BUILYy CTajil0 CBOTO PO3BHUTKY — HalliOHAJIBHY 3a
YMOBH TOSIBU BJIaCHOI HalliOHAIBLHOI apucTokparii. B
TaKOMY pa3i, 3a HasBHOCTI HalliOHAJIILHOT apHCTOKpATil
1 mif 11 IPOBOIOM, CHIIBHOTA MOXKE CIIPHYHMHUTHCS IO
CTBOpPEHHSI BJIACHOI JepKaBHOI oprasizamii i ocicTa
CTaJI0O Ha TEBHIM TEPUTOPii, MEepeHIIOBIIN Bi CyTO
MeXaHI9HUX (OpPM TUTBKHU JEP>KaBHOTO 00’ €THAHHS 10
opraHiyHAX (opM 00’€mTHAHHS IEep)KaBHO - HAIllOHA-
npHOTO [12].

Knacokpariss — 1me HactynmHa (asa B PO3BUTKY
CHUTFHOTH, SKi BIACTHBWI BHIIMU piBEHb OpraHiza-
i1 1 BIOPSIIKYBAaHHS CYCIUIBHO - MOJITUYHOTO JKUTTS.
Jns vel xapakTepHe ctpatu(ikoBaHe i CTPYKTYpOBaHe
CYCNIJIbCTBO, PO3BUHYTICTh IHCTUTYTY BJIACHOCTI 1
PHUHKOBUX BIJIHOCHH, HAsBHICTh CEPEIHBOTO KIacy
(opraniuHoro knacy — JIMOMHCBHKHIA), BiJKPUTICTb
MOJITHYHOI CHCTeMH, €(peKTUBHICTh MPaBOBOi CHCTeE-
MU, TyXOBHHH aBTOPHUTET IHCTHTYTY IICPKBHU i CIIOBi-
JAHHA CIIIHHOI Peirii, pO3BHHYTICTh IPABOBOI KYIIb-
TypH 1 CBiOMOCTI TpOMaJsIH, KyJIbTypHa 1
HAITIOHAIIFHO - IepKaBHA CaMOiIeHTU(IKAIIIS.

[omiTryHa emitTa 3a KIAcoOKparii 3HAXOIUTHCS B
CTaHi PO3KBITY 1 CHJIM, BOHa (DOPMYEThCS 3 dYHCTIa
NPEe/ICTABHUKIB HAIl — apucTOKpaTii, sika Biguyia
«BJIACHO BJIaJHUI IHCTHHKT OCUIOCTI 1 TepUTOpiab-
HOCTI» [8, C. 244], T0OTO 3 aprCTOKpATii, sIKa OpraHiy-
HO pO3BHMHYJIACh 13 Halii, BigdyBarouu ii Okpemill-
HICTh (1JCHTHYHICTh), YCBIJIOMJIIOIOYHM CBOIO MICIiHO 1
MMOKJIMKAaHH Ha 4oir Hamii. Micid 1 MOKJIMKaHHS i€l
SJITH TOJIATaE B TOMY, IIO0 MiTHATA HAPOIHI MacH JI0
piBHA Haii, 1aTH CYCHUIECTBY HOBY TPOMAJICBEKY €TH-
Ky 1 Mopallb, 3apsIUTH HapOAHI MacH CHEPTi€l0 Iep-
JKaBOTBOPYOCTIi, PO3BUHYTH TaKi OpraHi3amiiHi ITOJi-
THaHI HopMHu, siKi O 3a0e3Med T BUTBHIA KPYroooir i
UPKYJISILII0 €JTiTH, Yepralouyd HOBI CHIIM 3 Hapoay
[13].

OOOB’SI3KOBUMH  IHCTUTYL[IHHUMH eJIeMEHTaMH
Kiacokparii JINIMHChKUI HAa3MBa€ IHCTUTYT MOHapXa
Ta IHCTHTYT LepkBH. Haris mepcoHidikyeTbes B iH-
CTUTYTI MOHapxa, oco0a MOHapxa € BTUICHHSM 1 mO-
POKEHHSIM apHCTOKPaTH3MY, yXy Hallil, TyXy HOKO-
JIIHb MIPEJIKiB, BiII3EpKAJICHHAM TATJIOCTI
HalliOHAIBHOI KYJBTYPH, ICTOPUYHOTO LUIAXY Hall,
YTBEPKCHHS 1ICHTUYHOCTI 1 cliaBu Harii. Takum qm-
HOM, IIpU KJIACOKpaTii MOHApX CTa€ KOHCOJIIAYIOUUM
MOJITHYHAM LEHTPOM, IMOKJIMKAHUH 30aJaHCOBYBAaTH
iHTepecH 1 HacTpoi BCIX KJIACiB CYCIHiJIbCTBA, SK Bep-
XiB, Tak 1 HU3IB Bciel Halii. B. JIunuHchKUi BBaXaB,
[0 MOHAPX MA€ CTaTH Ti€l (QIryporo B CHCTEMi BJia-
IIH, sIKa CBOIM aBTOPHUTETOM 1 CIIpaBeIMBICTIO 3a0€3-
MIEYUTh TaK HEOOXiMHY A YKpaiHu €HICTh MOTITHY-
HOTO KJlacy, BIJICYTHICTh SIKOi 3aBXKAM IpHpiKaia
YKpalHChKy HaIlil0 Ha iCTOPWYHI MOpa3Ky, Hemacts i
Oe3nepkaBHIcTh [14].

He MeHII BaJIMBMM BHCTYIa€ IPH KJIACOKPATil
IHCTUTYT LEpKBU — Biaja JyxoBHa. OOOB’SI3KOBOIO

YMOBOIO € 1i BiIOKpeMJIEHHsS BijJl CBITCbKOi BIaad i
HEBTPYYaHHS HEIO B TIOJITHYHI CIpPaBH YHpPaBIiHHS
JeprkaBoro. llepBa MoKIMKaHa yTBEpIKYyBAaTH Ha 3eM-
7l aBTOpHUTET «3aKkoHY Bokoro» — €aMHOro I BCiX
KJIaciB CyCHiJIbCTBAa. BramMmyBaHHA pYHHYIOUHX IIPHUCT-
pacteii, HeoOy3IaHICTh JIFOJCHKOI IPUPOAN 1 TOPOKIB,
JECTPYKTUBHHI €roi3M y clpaBax Aep)KaBHUX, aTMO-
cdepy HEHaBHCTI, 3a3pOCTi, HEJOBIPH B CYCHIIBCTBI
Mae JIiKyBaTH, Ha AyMKY JIMIIMHCBKOTO, «KWBa, a HE
MEpTBa PENiris», Mo MiATPUMYEThCS IiepkBoto — Ti-
nom XpuctoBuM Ha 3emii [15].

OTxe, IHCTPYMEHTOM 30aJlaHCYBaHHS BCi€i MOITi-
TUYHOI CHCTEMH CYCIIIbCTBA, BHOPAIAKYBaHHS BiIHO-
CHH B CEpeIHHI MOJITHYHHUX eIT MK CO000 1 MiX
HApOJIOM BHCTYIIA€ «CHJIbHA, aBTOPUTETHA 1 JiIWYHA
MOHApXiYHa BIIaJIa» 1 «BlIaJa TyXOBHA, BIala PEJirii»
[8, c. 279]. Takuii miaxim 3a CBOIM 3MICTOM € KIacH4-
HUM KoHcepBatu3MoM. [lomitnana icTopis XX - XXI
3acBiIYMIIA, IO 3aJIMIIAIOYUCH 32 AYXOM KOHCEpBaTH-
BHOIO, KJIACOKpATisl 3HAWILIa CBiH BUSB SIK B Mpe3nje-
HTchKil pecrtyOuini (CILIA), Tak i B mpencTaBHULBKIN
MoHapxii (BenukoOpurauis). To0To, onuH i3 popmoy-
TBOPIOIOYHMX IHCTHTYTIB KJIACOKpATii — IHCTUTYT MO-
Hapxil MOKEe €BOJIOIIOHYBATH, 3MIHIOIOYH CBOIO (O-
pMy, B TOH K€ 4ac HE 3MiHIOIOUHM CAaKPaIbHOTO 3MICTy,
Ha sikoMy HarojiomyBaB Jlunuucekuil. Lle nae Ham
MIPaBO TOBOPUTH PO aKTYAIbHICTh KIACOKPATIi 1 ChO-
TOJHI B YacH pecIiryONiku B YKpaiHi, 0COOIMBO B Tie-
pion micins npyroi HarioHanbHOI PeBomrontii ['igHOCTI.

Ha minTBep/pkeHHs 1€l Te3u CITiJ pO3KPHUTH Ha-
CTITHI JIBa CTPYKTYpHI €JIEMEHTH, SIKi XapaKTepU3yIOTh
CTaHOBJICHHs KJIACOKparTii, a came: MOSIBY IEPLIOTO
HallilOHAJILHOIO KOHCEPBAaTHBHOTO KJacy 1 Ieplry
000pOHHY BiiiHY.

[Mepiunii HaliOHAIBHUN KOHCEPBATUBHUH Kilac —
11e HOBa HalllOHAJIbHA apUCTOKPATIsl, 10 HAPOKYETh-
Csl B CYCHUIBCTBI MPH «OPTaHIYHOMY THITY B3a€MOBIJI-
HOCHH MiX Pacor0 aKTHBHOIO i Pacolo MacHBHOO» [8,
C. 274], T06TO mpU YMOBI BIJIBHOI IUPKYJISIIT €T,
PEKPYTYBaHHIO i OHOBJICHHIO i CKJIaqy 3 YHCIIa aKTH-
BHUX IMPEJCTaBHUKIB CYCIiIbCTBA. Taka oOpraHiduHa
JUHAMIKa B3a€MOBITHOCHH MIX KJIaCaMH CYCITiJIbCTBa
CIIPUYMHSETHCS JI0 BUTBOPEHHS TEPIIOr0 HalliOHAJIb-
HOT'O KOHCEPBATUBHOTO KJIacy 32 YMOBH, IO Lieit mpo-
1ec BiOyBa€eThbCsl B He3aJeXHIH nepxasi. [cHyBaHHs
HE3aJIeKHOT JIep)KaBH, CTBOPIOIOYM YMOBH ISl Hapo-
JDKEHHSI Takoro Kiacy, BOJHOYAC Ja€ MOKIIUBICTh
HOro mpesCcTaBHUKAM TTIMOOKO YCBIJIOMUTH 3HAYCHHS
BJIACHOI J€P>KaBHOCTI, 3pO3YMITH BapTiCTh THX KPHUB/,
SIKI TEpIHUTH HAPOJ B CTaHi 0e3/epikaBHOCTI Ta MOHE-
BOJICHHSI, BIIYYTH HAIlOHAJIBHY TITHICTH i CBOOOY,
CTAlOYM «PETPE3EHTAaHTOM HAallOHAIBHOI TpaanIii
JIEP’)KaBOTBOPEHHS, IO YOCOOJIOE TSATIICTh, HETepe-
PHBHICTH i OpraHiuHICTh PO3BUTKY Hamii» [8, C. 283].
Ha narmioHanpbHUI KOHCEPBATHBHUM KJIAC B KOHIIEMIIi1
JIMMHCHKOTO MOKIAAa€ThCsl QYHKI[iSI OXOPOHH TIPE.I-
KIBCBKOI JiepKaBHOI 1 KyJIbTYPHOI TpaaMIlii Ta iHCTH-
TYTIiB JepXaBH Ta IepkBu. Ha meli kac mokmagaerscs
3aBJIaHHSI «apUCTOKPATHU3allii, HoOLmiTalii Hapoay» [8,
C. 283], cTBOpeHHs YMOB [UIs peani3aiil MOTeHIIHHIX
MOJJIMBOCTEH Ta PO3BHUTKY 31i0HOCTEH, HABHUKIB I'pO-
MaJisiH, 3aJy4eHHs IX B NpOIeC MaTepiajbHO - KyJb-
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TEHIliay Ha 0Jlaro KpaiHu, IO €IWHO 37aTHe 3a0e3-
MIEYUTH PyX BIEPE], COMIaIbHO - EKOHOMIYHUH, KYJIb-
TYpPHHUH PO3BUTOK BCHOTO CYCIILIBCTBA.

Taxa B3aeMO[Iisl HAIIOHABFHOI €JITH 1 CYCIIIBCT-
Ba CTBOpIOE aTMoOcdepy MOBIpH, CONITAapHOCTI, Tae€
BIUYTTSA OJHOTO TONITHYHOTO Ifimoro — Hamii. g
COJITAPHICTh 1 €HICTH OHOBJICHOI JYXOBHO HaIlii, 3a
cioBaMy JIMIIMHCBKOTO, 3 PO3BUTKOM MaTepiajbHOI 1
JYXOBHOI KyJBTYpH TUIBKH 3pocTae. [locunatounce Ha
Cnencepa, MHCIHTENb 3a3Haya€, W0 INPH TaKOMY
«KIIACOKPATHYHOMY THUIIl B3a€EMOBIJJHOCHH 1 TIpH mapa-
JIeTbHIM PO3BUTKY MaTepiallbHOi KyJIbTYpH, IO HE
JIOITyCKa€e 3aMKHYTOCTI i OMEpTBIHHS KJaciB, BinOyBa-
€TbCcA TUQEpeHmialis Ta IHTerpamiss TpoMaJCcbKOTo
JKUTTS: TIEPETBOPEHHS HOro MepBICHOI MeXaHigHOi
€IHOCTI B OpraHiyHO €AWHY pi3HOPimHICTE» [§, C.
284], BinOyBaeThCs OpraHivyHa comiaidbHa cTpaTU(iKa-
mis. B cBoto uepry, me migBHUINye piBEHb COLIANBHOL
CENEKINl, 110 Ja€ MOKIMBICTL HALIOHAILHIM €Tl
MOTIOBHIOBATH CBill CKJIaJl CBIJOMIIIUMH 1 Tpogeciii-
HilMMH npencTaBHiUKaMu. CyMy TakuX BUTBOPEHHX B
pe3ysbTaTi eKOHOMIYHOTO PO3BUTKY OpPraHidYHHX Kia-
ciB (cTpar — aBT.) JIMMMHCHKUIT Ha3UBa€e «HOBOIO Ha-
Ii€f0 HOBOI BXKe yctaieHoi pacm» [8, C. 284]. Ileit
OHOBJICHUI CTaH Hallil, BUIIHH piBEHb I PO3BUTKY 1
CBIZIOMOCTi XapaKTepHU3YEThCSI CHIBHUM «IHCTHHKTOM
CyCiZICTBa, IHCTUHKTOM CIIIJIBHOT 3€MJIi, iHCTHHKTOM
TEPUTOPIAIBHAM 1 BpEIITi IHCTHHKTOM POJUHHAM
(cimetinmm)» [8, C. 285].

AJe BUpIIIAILHUM MOMEHTOM B TIpOIECi MOBC-
TaHHS 1 HAPOPKEHHSI HOBOI HAIlil, BUIIPOOYyBaHHAM Ha
CTIMKICTh 1 HAllOHAIBHY €IHICTH € mepiia 00OpOHHA
BiliHa. «Tinmbku mepira oOOpoHHA BiifHa, migHATA 32
BU3BOJICHHSI HE «HApOJY» 1 HE «IaHiB», a 32 BH3BO-
JICHHSI CIUJIBHOI 1 OAHIM 1 APYTiM TEPUTOPIil, POAUTH
cepel BCix 11 MEUIKaHIB OJHO CIIUTBHE CTHXIHE XO-
TIHHS OKPEMOT0, HE3aJIEXKHOTO JIep)KaBHO - HAIlOHa-
JIBHOTO JKUTTS» [8, C. 285].

OO0opoHHa BiifHa 32 BHU3BOJCHHS HE «HAPOAY» i
HE «IaHiB», a 3a BU3BOJCHHS CIJIBHOTO IS BCIX
Kparo i Horo TepuTopil BiJ Uy>KO3EMHOTO 3arapOJieH-
Hs, Ha TyMKY JIMITMHCHKOTO, TIOPOIKYE TPOMaISTHCh-
KY CBIZIOMICTb, TA€ MOIIUBICTh Y€pe3 MPOTHCTABIJICH-
HS CBil - 4YyKHil BiquyTH ce0c YaCTHHOK €IHHOT
HAIIOHAJILHOI TPOMAJHU, «POIUTH Cepela BCiX 11 mer-
KaHIlIB OJHO CIiJIbHE CTHUXiliHE XOTiHHS OKPEMOTO,
HE3aJIe)KHOTO ACPXKABHO - HAL[IOHAIBHOTO XKUTTI» [8,
c. 285].

Tineku 1e ippamioHaibHe, JYXOBHE 3a CBOEIO
NPUPOJIOI0, CTUXIHHE XOTiHHS, SKE€ B OCHOBI CBOTH
MICTHTB MPAarHEHHs HAI[IOHAJIEHOI CBOOOAH 1 BIAIYTTS
HalliOHAILHOT aBTEHTUYHOCTI «pimae mpo OyTTst abo
HeOyTTs HOBOi Harii» [8, €. 285]. V BiiickkoBOMY
MPOTHCTOSAHHI, Y O0poThOi 3a OATHKIBIIMHY BHSABIS-
€THCSA CIIOKOHBIYHHMH AyX HapoOAdy, SKHHA OXXHBISIE ic-
TOPUYHY MMaM'ATh, OHOBIIIOE€ BTPAYe€HUH 3B'I30K 3 MH-
HYJIMMH TIOKOJIIHHSMH, CHOHYKa€ JIO0 BiJHOBIICHHS,
BTIJIGHHS B )KHUTTS ICTOPUYHMX 3aB/aHb Halii B ermoxa-
JBHO - 4acoBOMY KOHTeKcTi [16]. OGopoHHa BiiiHa,
BIUIMBAIOYM Ha IHCTUHKT caM030epeKeHHs Halii, BO-
JHOYAC 3HAYHO IIJICMIIIOE IHCTHHKT ii camocTBep-
JUKEHHS, aKTHBI3y€ BCl MpouecH ii >KUTTENISUIBHOCTI,
CTaH BIHICHKOBOI HANpyru, CTUMYJIIOE BCEHAllIOHAIbHE

00’eTHaHHS Ta MiTHECEHHS, IO BiAKPHBAE MOXKIIH-
BICTh B CepeIHI KpaiHH J0 EPEXOo.Iy 0 BUIIOTO PiB-
H moitiaHOi opranizamii [17]. [ToreHmiiiHO MOXIH-
BE OHOBJICHHS Hallii CTa€ PEajbHICTIO TINBKH B pasi
BHTPaHOi 00OPOHHOI BilfHH, Haroiourye JINIMHCHKUTA.
«Binx miel nmepmoi Burpanoi o0OpPOHHOI BilfHHU 3a CIIi-
JIbHY 3€MJII0 TTIOYMHAETHCS NEPiof IBUAKOTO 3pOCTY 1
PO3LBITY Takol OpraHiYHO HAPOIKEHOI, KJIACOKpaTH4-
HOI Harii» [8, ¢. 286].

Tinbky nepemora B 000OpOHHIH BiiiHI 3a0e3mneuye
HalliOHAIbHE CAaMOCTBEP/DKEHHS, KPIMHUTh JyXOBHI
CHJIM HapoAay, Aa€ PO3yMiHHS 1 MiATBEP/UKEHHS CIIPO-
MOJKHOCTI BUKOHAHHS HAaJICKJIQJHUX JIEPKABHO - HaIli-
OHAJILHUX 3aBIaHb, 3aCBIIUy€ JATCHTHY NOTYTY, Op-
TaHi3amiiHUHN pecypce Ta MOKIMBOCTI Hatii. [lepemora
Tpa€ BENHKY PONb I MaOYTHROTO HAIlil, OCKIIBKH
CIIyTye TPHUKIATOM HE3IAMHOCTI OyXy, CTIHKOCTI i
HaliOHAIBHOI €THOCTI ISl HACTYIIHUX HOKOJIiHb, BOHA
«pOJIUTH Ty HOBY, CHIJIbHY MICIIEBY TPaAHMIIIO HAIlio-
HAJIbHY, KOO I CTOMITTS XUTAME 1 YepraThMe 3
Hel CBOO CHITY JIyXOBY JiaHa Hailis» [8, c. 286].

B. JlunuHChKMi BBaXkae, MO0 MEPEeMOrH B 000-
POHHMX BiHHAaX CTalOTh TUMH KpalkaMH BIIJIKY, 3
SIKMX TTOYMHAETHCS, HOBE HAI[IOHAJbHE IUXaHHSA, PO3-
BHUTOK HAaOHpae HOBOTO IOJIITHYIHOTO i €KOHOMITHOTO
3a0apBJICHHS, TONITHKO - OpraHizamiitHi ¢gopmu cra-
IOTh JOCKOHANIIIAMHU, CKOHOMIUHE XHTTS IHTCHCHB-
HIMAM 1 KOHKYPEHTHHM, PO3IOALT HAaliOHATBHIX
0ararcTB CHpaBeUIUBIIINM, TPOMaJChKa MOpajb BH-
11010, B CYCITUILCTBI 3’ SIBISIETHCST aTMOc(epa OBIpH i
€ITHOCTI, €JIITH apUCTOKPATU3YIOThCS, BIAKPUTO LUP-
KYJIFOFOUH B ME)KaX HasIBHUX KJIACIB CYyCIIbCTBA.

TakuMm 4MHOM, TiepeMora y BiiHI € mepexiJHUM
MOMEHTOM Y PO3BUTKY KJIACOKpATil, MOAaIbIINA Ha-
L[IOHAJIBHO - JIep)KaBHUH PO3BUTOK BiJI0OYBA€ThCS IO
BHCXifqHIN miHil. «Taka Hamis, CTBOPHBIIN CBOIO CH-
JIbHY HaIllOHAJIbHY JIepKaBy, MOYMHAE MIBUAKO PO3PO-
CTAaTHCh 1 OMAHOBYBATH CYCiJHi ciabur pacu» [8, C.
2871].

3aHenax KIacoKpaTii pO3MOYMHAETHCS i3 Clad-
OIaHHAM 1 PO3KIAIOM HAMiOHAJBHOI apHCTOKPATIl.
IIpyunHOO LBOMY, Ha IYMKY MMCIUTENS, CTa€ ii
HaIMIpHE MaTepiaibHe 30aradeHHs, 1[0 «POOUTH i
M’sIKOTiIOM0 1 miauBoIO» [8, €. 287]. B Takomy craHi
HallilOHAJIbHA apHCTOKpATisl BTpayae CBOIO JIEPIKaBOT-
BOpUYY aKTUBHICTh 1 CTa€ HE3MAaTHOK JO IMOJAIBIIOTO
BHKOHAHHS CBOiX (pyHKIIH i 3aBmanb. BoHa Bxke He B
CHJI 3a0€3MeUnTH CYCIJIbHY 3J1aroKeHICTh 1 KOHCO-
JIaIii0, aBTOPUTET HAABHUX I'POMAJICHKO - ITOJITHY-
HUX (OpM ICHYBaHHS, ITOBAry J0 3aKOHIB 1 Tpaguiii
[18]. Ha upomy erami BigOyBaeThes Hepexia 0 AEMO-
Kpartii, KU CYNpPOBOKYETHCS KapJHHAILHOIO 3Mi-
HOIO CBiJIOMOCTI, IIHHOCTEH 1 MPHOPITETIB HaIliOHA-
JIHOT €JIITH «3aMiCTh CaMOI0 CIIYXXHUTH OIOPOIO JIJIst
BJIaJIM, BOHA IIOYMHAE B HU3aX LIYKATH ONOPHU 1 HOPs-
TYHKY Jutst ceGex [8, €. 287].

JleMoKpartis XapaKTepu3yeTbCSI MUCITUTEIEM MiJ
0COOJIMBMUM KPUTHYHUM KyTOM 30pYy 1 TOMY JJIsl TOTO,
o0 He BUHMKAJIO JBO3HAYHOCTEH 1 HEJOPO3YMiHBb, Y
TPaKTyBaHHI OB JIMITMHCHEKOTO 3 IIbOTO IPUBOAY
MOTPiOHO 0Jpa3y BHOKPEMHTH, YMOBHO Ka)y4H, KOH-
CepBaTUBHY JIIHIFO KPUTHKH JIiOepati3My sK oaHiel i3
CBITOIISIIHUX CKJIQJIOBUX JIEMOKPATIi.

MMOJIMTUYECKHME HAYKU
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JIunuHCHKUH TIOB’sI3y€ 13 JEMOKpATIE0 3aHeman
apUCTOKPATH3My HAIIOHAIBHOI eliTH, il ITyXOBHUH i
MOpAIIBHUH PO3KIA[ MMiJ Ji€t0 ibepanbHO - OypxKyas-
HOI KyIBTYPH, MaTepiaJbHOTO caMo30aradeHHs, moJli-
TUYIHOTO €rOi3My 1 HIKHM 1 HIiYMM HEOOMEKEHOTO
pylHiBHOTO iHOUBiIyai3My. « BUpiBHIOBaHHS Ha HU3,
HaTypalbHUN J00Ip M0 HAWHIDKYUM THIIAM, aBTOMa-
TUYHE, 3aBJSKA METOJIOBI IEMOKpATii, IPOHUKHEHHS B
BEPXM CYCIIUILCTBA, B HAMKpall yMOBH pO3ILIONY i
JKUTTS HAMOUIBIIE eroiCTHYHIX, HAHOUTbIIE aHTUTPO-
MaJICbKUX, HaWOijblIe pPYIHHUIBKUX 1 aHapXIYHUX
THUITIB NPU OJHOYACHIM MaJaHHIO BHU3 1 YHMAaCHUBHIO-
BaHHIO BCiX OpPraHIiYHO HE3JaTHHX 10 OOpoTHOM Ie-
MOKpPAaTHYHIMH METOJaMH HaHOiJIbIle TPOMAaJCEKHUX
[IHHUX 1 TBOPYMX EJEMEHTIB — OCh SIK BUTJIIIAIOTH
pacoBi B3a€MOBITHOCHHH TpW MAaHYBAaHHIO JIEMOKpa-
Tii» [8, ¢. 300].

B cycninecTBax, B SKMX HE BiIOYJOCs HalioHa-
JIBHOTO CTaHOBJICHHSI 1 MOBHOLIHHOTO YTBEPIXKCHHS
IHCTUTYTIB JiepKaBH, JAEMOKpartisi Habupae crenudid-
HOI, CIIEKYJIATUBHO - HETaTUBHOI ()OPMH, came TaKui
CTaH JAeMOKparii i i 1emMopani3yrouuii BILUIUB Ha COL-
yM aHami3ye JIunuHchkuit. JleMOKparisi B TAKOMY CycC-
MIBCTBI € HEOC3MEYHNM iHCTPYMEHTOM 3JIOBXKHBAHB 3
OOKy TIONITHYHOI eJiTH i OFOPOKPAaTHYHOTO amapary,
3ac000M BH3HCKY HApOJHUX Mac i MaHIMyMIOBaHHS X
cBigomicTro. [upkymsmist enit HaueOTO BigOyBaeThCs
BIAKPHUTO 1 IPO30PO Yepe3 MEXaHi3M JEMOKPATHIHHUX
BHOODIB, a HacTpaBi 1e Qikmis, amke 100ip B KaHIU-
JATH 3IHCHIOETHCS 32 METOJAMHU 1 KPUTEPISIMHU J1aje-
KHMH BiJI I€KJIapaTUBHO — JeMOKpaTuaHux [19].

3akoH HEOOMEXEHO! MOJIITUHYHOT KOHKYPEHUIl B
HEpPO3BUHYTHX CYCIIJIbCTBAX NPU3BOJHUTH 10 MOHOIO-
Jmi3arfii 1 KOHIEHTpaLii Bjagu B pyKax CyMHIBHOI MO-
pajbHO - eTHYHOI akTHBHOI MeHmoCTi. HarioHanbpHa
e;iTa 3a JeMOKpaTii BTpadae 3B'S30K i OOMEXKYHOUUH
BIUIMB Ha ce0Oe TpaJWIifHOI HAIlIOHANBEHOI KYJIBTYpH,
cakpajbHE PO3YMIHHS IHCTUTYTIB JepKaBH SK BTLICH-
HS BUIIOI MipH cBOOOIM HaIii, iHCTUTYTY LEPKBH i
penirii, BiI4yTTsS AYXOBHOI €IHOCTI 3 HAPOJOM, CITi-
JHHOCTI HAITIOHAILHUX 1HTEPECIB i IParHeHb.

JliGepami3yrounch, HaIlliOHaJIbHA eJiTa HaOupae
03HAaK 1 SIKOCTi IMBHIKOTUTMHHOTO, TIEPECIYHOTO KIIacy,
oOMexeHoro ocobucTuMu abo MapTIHHUME iHTEpeca-
MH, 30pPiI€HTOBAaHMMH Ha 3aIOBOJECHHS NOTpeO Hai-
OMIDKIOro OTOYEHHA. 3araJbHOHAI[IOHANBHMH 1 3ara-
JTBFHOACPKABHAN MacITad MUCIEHHS 1 JisTIbHOCTI HE
MoOKe OyTH BIACTHUBHH JUISl JIiOEpaibHO - OypxKya3HoOl
TIOJITUYHOI €JIiTH, pe3toMye mucnurenb. [lomiTnuna
KyJIbTypa, siKa 3acHOBYETbCS Ha Hem00pOCOBiCHIM
KOHKypeHIii, MmiaKymi, 3paji, BTpari IOBipH, IOpO-
JUKY€E XaoC 1 He MOXe 3a0€3MEUYHUTH €THOCTI MOJIITHY-
HOTO KJIacy, a BiANMOBIAHO 1 €peKTHBHOCTI 3A1HCHIOBA-
HOi HUM momiThkH [20]. HapocTaHHS IPOTHCTOSHHS 1
060poTEOH B CepeivHi NOMITHIHOTO KJIACy MIPH3BOIUTH
JI0 TOTO, IO HAIlig BTPA4a€e TEMII i PUTM CBOTO PO3-
TBHKY, TIOTJTHOJIFOIOTHCS COIIAJIFHO - €KOHOMIYHI JIHC-
0alaHCH MiXK KJIacaMH CYCIiIbCTBA, IO MPU3BOAUTH
JI0 POCTY cOMLiaJdbHOI HANIPYTH 1 BUBLIBHEHHS JIECTPY-
KTUBHHX €Hepriii Hapony. B pesynbTaTi moreHuiiiHo
CTa€ MOXXJIMBUM HacTaHHs OXJIOKparii abo Kiiacokpa-
Til 3aJI€)KHO BiJl MPUPOIU PYLIIHHUX MOJITUYHUX CHII,
SIKI BU3PLJIM B CYCIIIBCTBI.

[TincymoByr0uH, 3a3Ha4NMO, 1110 HAMHU OYJIO Mpo-
AHAJI30BaHO KOHIICTIIIIO HAI[IOHATBHOI apHCTOKpAaTii
B. JlunuaCBKOTO, B ii TEOPETHKO - METOMOJIOTIUHIN
¢dopwmi, sika Oyna chopMynbOBaHa 11€0JIOTOM YKpaiH-
CHKOTO KOHCEPBATH3MY Ha MOYaTKy XX CTOJITTH.
Jeski i aciekTH 3a3HaNM iHTEPIpETalii i PpO3BUTKY 3
ypaxyBaHHSIM ChOTOJHIIIHBOTO CTAHOBHINA CYCITIJIbC-
TBa 1 JiepKaBy. 3arajloM BBAKAEMO, IO LSl KOHIETILIS
i ChOTOJIHI HE BTpATHJIA CBOI'O TEOPETHKO - MPUKIIAJ-
HOT'O 3HaueHHs1 B YKpaiHi i METOJI0JIOTIUHO MpHIaTHA
JUIsL aHaJli3y 1 MOSICHEHb CYYaCHUX IMOJIITHYHUX MPO-
eCiB JiepKaBOTBOpeHHs1 YKpaiuu. BonHovac, okpemi
ACMEKTU KOHIeMIlii 0e3yMOBHO 3acTapiiu i moTpedy-
FOTh TOJAJBIIOT TEOPETHYHOI PEKOHCTPYKIIT 1 Moep-
Hizamii i3 BpaXyBaHHSIM TCHJIEHINI CydacHOI KOHCEp-
BATHUBHOI TIIOJNITUYHOI aHANITHKH 1 TEOPETHUYHHUX
TexHoJorii koHcepBaTH3My CLIA i €Bporm.
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THE EMOTIONAL ORIENTATION OF STUDENTS THE EMERGING

EMOTIONAL BURNOUT
IMOIMNOHAJIBHAS HAITPABJIEHHOCTDB CTYJAEHTOB C
OOPMUPYIOIIUMCA OMOIMNOHAJIBHBIM BBI'OPAHUEM

Summary: The authors show the issue of emotional orientation of the students the emotional burnout. It
was found that the majority of surveyed students syndrome of emotional burnout is in the process of formation.
Emotional burnout manifested of the students as a stress reaction to an emotionally-intense conditions of profes-
sional learning. It has a negative impact on all aspects of the emotional spheres, including the emotional orien-
tation of the person. In this study the authors found an inverse correlation between the final level of burnout and
severity of altruistic, communicative, romantic, hedonistic and acquisition emotional orientation of the students.

Key words: emotional burnout, person, emotional orientation of the personality, the students, the stress re-
action, adaptation.

Annomayusn: B cmamve agmopul nooHumMaom npooiemy daMOYUOHALbHOU HANPAGIEHHOCMU Y CYOEHNO08 C
IMOYUOHATILHBIM BbI2OPAHUEM. YCMAHOBIEHO, YUMo V OOIbUUHCMEA 0OCIEO08AHNHBIX CIYOEHNO08 CUHOPOM IMO-
YUOHATILHO20 6bI2OPAHUSL HAXOOUMCSL 8 npoyecce GopmMuposanusi. IMOYUOHATILHOE BbI2OPAHUE NPOSGISLEMCSL Y
HUX KAK CMpecc-pearkyusi Ha IMOYUOHAbHO-HANPSINCEHHbLE YCA08UsL NPOPeccuonaibiozo ooyuenus. OHo oka-
3bl6ACM He2AMUEHOE B030elicmeue HA 6Ce ACNeKMmbl IMOYUOHAILHOU chepbl, 6 MOM HUCLe, IMOYUOHATbHOU
HAnpasieHHoCmu uYHoCmu. B xode ucciedosanus asmopamu yCmanosiena oopamuas KoppeisiyuoOHHAsL C8513b
MENHCOY UMO208bIM YPOBHEM IMOYUOHANIBHO2O BbI2OPAHUSL U BbIPANCEHHOCbIO ANbMPYUCMUYECKOU, KOMMYHU-
KamueHoU, pOMAHMUYECKOU, 200HUCMUYECKOU U AKUSUMUBHOU IMOYUOHATNLHOU HANPABIEHHOCMU CINYOEHNO08.

Knwuesvie cnosa: IMOYUOHAIbHOE 6blecopanue, JUYHOCNb, IMOYUOHAIbHAA HANPABIEHHOCMb JUYHOCMU,

cmyoenmol, cmpecc-peaxkyus, aoanmayusl.

[podeccrona

JIbHOE CTaHOBJICHUE SIBJISIETCS CIIOXHBIM TI'€Tepo-
XPOHHBIM MPOLIECCOM, KOTOPBIH peaym3yeTcs Ha Ipo-
TSDKEHUN OOJIBIIEH YacTH XM3HEHHOTO ITyTH YeJIOBe-
Ka. Tpyaroctu ajanTanuu K 000
npo¢eCCHOHANBHON AEATENIFHOCTH YK€ Ha CTaTuH
OCBOCHHMS, a, B JaJbHEHINEM, ee JIUTEIHHOE BBIIOJI-
HeHHe 0e3 Mpo(ecCHOHATBHOTO W JHMYHOCTHOTO pPO-
cTa, AeopMUpyeT JTUIHOCTH, YTO, B CBOIO OYEpE.b,
NPENATCTBYET €€ CaMOaKTyaJHM3alliH, BelIeT K ICH-
XOOMOIIMOHAILHOM HEYZOBJICTBOPEHHOCTH, CHHXKAET
€e aJanTHBHOCTh W YCTOHYMBOCTH, OTPHUIATEIHHO
CKa3bIBaeTCsl Ha 3(P(EKTUBHOCTH NEATEIFHOCTH U Ka-
uecTBe ku3HHU [9, 10]. B pesynbTare HECOOTBETCTBUS
MEXy JHYHOCTBIO M Npodeccueil MoXKeT pa3BUBaTh-
Csl 3MOUMOHANBHOE BbIropaHue. OHO TpenCTaBiICT
€000l CHMITOMOKOMIUIEKC 3MOLIMOHAIBHBIX, MOTH-
BAaI[MOHHO-YCTaHOBOYHBIX W IEHHOCTHBIX II€PEKHBa-
HUH, BO3HUKAIONMX IPH PAaCCOTIACOBAaHHU MEXKIY

JIMYHOCTBIO U NMPOQECCHOHATBHON JIESITENILHOCTBIO [5,
11].

[TocpencTBoM SMOLMOHANBHBIX —MEPEKUBAHUN
YEJIOBEK CYyOBEKTHUBHO BBIICISET COOBITHS, KOTOPBIC
3aTParuBarOT €T0 IIEHHOCTHBIE OPUEHTAIIMH U YCTPEM-
nenusi. CocoOOHOCTh JTMYHOCTH YCTOHYMBO TOJAEP-
KHUBaTh TpeOyeMoe OT Hee HIMOIMOHAIBHO HACHIIICH-
HOE OTHOIIICHHE K 00BeKTaM cBOEH
po(ECCHOHATBHON NEATEIFHOCTH BO MHOI'OM 3aBH-
CHUT OT €€ SMOIIMOHAIbHON HalpaBJIEeHHOCTH.

DOMOLMOHATIbHYIO HAINPaBJICHHOCTh MOXHO pac-
CMaTpHBATh B JIBYX acIeKTax:

1.Kak oHy W3 CTOPOH HANpPaBICHHOCTH JIMYHO-
CTH — €€ MPOCKIIMIO Ha AMOIMOHAIBHYIO cepy derno-
BEKa, OTpaXkalolleH ee COIUaTbHBIE MOTPEOHOCTH U
MOTHBBI, KOTOPBIE SIBIISIOTCA JOMHUHHUPYIOUIUMH B
HaTPaBJICHHOCTH JIUYHOCTH;
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2.Kak 3aKpenuBIIyIOCS MCUXOJIOTHYECKYIO yCTa-
HOBKY JIMYHOCTH Ha TEPEKUBAHUS, KOTOPHIE BBICTY-
MArOT Kak cuenru(uieckrue EeHHOCTH, B Ka4eCTBE OT-
HOCHUTENFHO  CaMOCTOSTETbHBI  MOTPEOHOCTH B
OTIpeIeIeHHBIX YMOIMOHANBHBIX TIEPEeKUBAHUAX [7].

Cornacuo xmaccuduranun Homonoa B.M. [6]
MOXKHO BBIIENUThH clepytomue 10 THIOB 3MOIMO-
HaJIbHOW HANpaBJIEHHOCTH JIMYHOCTH:

AnpTpyucTHYECKas, OCHOBaHHas Ha IOTpeOHO-
CTH B COAEUCTBHM, IIOMOIIM U MOKPOBUTEIBCTBE JIPY-
TUM JIFOJIIM;

KomMMmyHuKaTHBHas, BO3HMKAIOIIAsi Ha OCHOBE
MOTPEOHOCTH B OOIICHNUY;

I'mopmueckas — BbIpakeHHE IOTPEOHOCTH B ca-
MOYTBEp)KICHHH, CIIaBE;

[Ipakcudyeckas — OCHOBaHAa Ha IEPEKHBAHUAX,
BBI3BIBAEMBIX JCSITEIHHOCTEIO;

[Iyramygeckas — IPOUCXOAUT OT MOTPEOHOCTH B
NPEOJI0JICHUH OIIACHOCTH, MHTEpeca K 6oproe;

PomanTnueckas, 6a3upyromasics Ha CTPEeMIICHUN
KO BCEMY HEOObIYaiHOMY, TAMHCTBEHHOMY M HEOOBIK-
HOBEHHOMY;;

OcTeTnyeckas, OCHOBaHHAas Ha IEPEKUBAHMIX
YyBCTBA INPEKPACHOTO, TAPMOHUH C OKPYKAIOIINM,
TATE K IPON3BEACHUSIM HCKYCCTBA;

I'HOoCcTHYecKass, BO3HHKAMOMIas Ha OCHOBE IIO-
TpeOHOCTH B KOTHUTHBHOW TapMOHHWH, pa3pelIcHUH
MPOOJIEMHOM CUTYAIHH;

lemorncTHdeckass — OazupyeTcs Ha IIepeKUBa-
HUSIX, CBS3aHHBIX C yJOBJIETBOPEHUEM MOTPEOHOCTH B
TEJIECHOM U JIyIIEBHOM KOMQOPTE;

AKM3UTHBHAs — BBIpAXEHHE IOTPEOHOCTH K
HaKOIIJICHUIO, «KOJUIEKIIMOHHPOBAHUIO» BEIIEH, BHI-
XOJISIIEH 3a MpeesTbl MPaKTUIECKO HYXIbI B HUX.

B wuccmemoBannn Jouenko O.H. m O6o3HOBa
A.A. [7] noka3aHo, 4TO HpPU COOTBETCTBUH 3IMOLMO-
HaAIILHOW HATPaBJICHHOCTH W TPeOOBaHUI mpodeccuu
Oymer (GopMHUpPOBATBECA MPOTPECCUBHO-TBOPUCCKUI
MyTh MPO(ECCHOHATBPHOTO pa3BUTHS JIMYHOCTH, B
ciydae HECOOTBETCTBHS - Jie3a/IalI THBHO-
JIe(POPMHUPYIOLIHA, COMPOBOXKIAIOMIUNACS  SMOIHNO-
HAJIbHBIM BBITOPAHUEM.

Y4uTHIBasA, YTO BHITOPAHHE OKAa3bIBACT HETATHB-
HOE BO3/ICHCTBHE HA BCE ACHEKTHl MOTHUBAIIMOHHON U
OMOIMOHAILHOM Ccdepbl, OHO, MO HaIleMy MHEHHUIO,
OyzeT compoBOXKIaThCS M3MEHEHHEM SMOIMOHAIBHOM
HaNpaBJIEHHOCTH JIMYHOCTU CTYJI€HTOB.

B nccnenoBanuu npunsau yuactue 100 crynen-
TOB, B Bo3pacte 21 — 23 ner, o0y4aroniuxcs Ha meja-
TOTMUYECKUX CHEIUAIbHOCTSIX YIBIHOBCKOTO TIOCY-
JIApPCTBEHHOT0 MEAarOrMuecKOro yHUBEPCUTETA.

HccnenoBanne 3MOLMOHAIBHOTO — BBITOPAHUS
CTYIICHTOB TPOBOJMIOCH HAMH C HCIIOJIb30BaHUEM
Metoauku B.B. boiiko [4]. B xonme npoBeneHus ana-
JIM3a HAYYHBIX HCTOYHUKOB, HAMHU OBIJIO YCTaHOBIICHO,
YTO JJaHHasi METOAMKA 00JIalaeT JOCTATOYHO BBICOKOM
HaJIe)KHOCTHIO ¥ BAIMAHOCTHIO HE TOJIBKO [UIS TPYAS-
IIKXCs, HO U JUISl CTYJCHTOB, YTO MOATBEPKIACTCS
PAAOM HCCIIEAOBaHUM C ee mpuMmeHeHueM [1, 2, 12].
Meroayka npencTaBiseT co0OH ONMPOCHUK, KOTOPBIN
BKJIIOYaeT B ce0si 84 cyxIeHHs, MO3BOJISIOMNX JTUa-
THOCTHPOBATh CIEAYyIoNye Tpu (azbl CHHIPOMa 3MO-
LMOHAJIBHOTO BBITOPAHMS: HAIPSHKEHUE, PE3UCTEHIINS
n ucromenue. Kaxmas BkimouaeT B ceOs dYeThIpe
cumnroma. Ecim o pesymbTataM ompoca cymma Oan-
JIOB cOCTaBIIseT 9 M MeHee 0aJIoB, TO 3TO YKa3bIBACT
Ha HECHOXHUBIIMKICSA cumnrToM; eciii 10-15 OGammoB —
CKJIQIBIBAOIIMICS CUMIITOM, a 16 u 6oJiee 0amioB —
CIIOXMBIIMHCS cuMOTOM. Jlst ompeneneHus Mmokasa-
Tenel Kaxaoil m3 Tpex (a3 CyMMHUPYIOTCS JTaHHBIE
BBIPOKEHHOCTH KaXXIOTO W3 YETHIPEX CHUMIITOMOB B
¢aze. Eciau ucnbiTyeMblii Habupaet 36 U MeHee Oaii-
JIOB, TO ATO yKa3bIBaeT, 4To (ha3za He chopMHUpOBaIIach;
eciu 37-60 Gaino — daza B cTaguu GOPMUPOBAHHUS, &
61 u Gomee OamToOB yKa3pIBacT Ha chOPMUPOBAHHOCTD
¢a3pl. B 3akimroueHne HaXOAWTCS WTOTOBBIM IMOKa3a-
TeNb CHHIPOMA SMOIMOHAIBLHOTO BBITOPAHUS — CyMMa
MOKa3aTese BCeX CUMIITOMOB.

Jlnis mccnenoBaHUs 3MOIMOHAIBHOW HAIpaBIIeH-
HOCTH CTYJCHTOB IPUMEHsIach «MeToanKka nccieno-
BaHMs SMOLIMOHAJIBHOW HANpPaBICHHOCTH JIMYHOCTH»
(anketa b. U. logonoa) [6]. OHa mpejacTaBiseT co-
00i1 mepevyeHb IMOLMOHANIBHBIX MEPEKUBAHUM, KOTO-
pble pecHoHJeHTaM HEOoOXOJNMO MPOPaHIKHUPOBATh B
3aBUCHMOCTH OT TOTO, KaKHE€ OHH OOJIbIIE BCETrO JII0-
OSIT UCTIBITHIBATH.

Bce pecrnioHIeHTHI 3an0NHUIN OJIaHKK OTIPOCHU-
KOB MHIUBHAyanbHO. [lomydeHHBINH B X0z Hccieno-
BaHMs Marepuas ObLI MOJBEPrHYT CTATHCTHYECKOMY
aHaIM3y C NPUMEHEHHEM IIaKeTOB KOMIIBIOTEPHOM
00paboTkn maHHBIX «Statistika 6.0». s omeHKH J10-
CTOBEPHOCTH Pa3JIMuUil MEXAY HCCIICyEeMBIMH TPYII-
naMd HaMH OBbLT HCMOJB30BaH KpUTepUil MaHHa-
VYutHu. Jlns onpeneseHus CBs3ed MEXAY YPOBHEM
BBITOPAHHSI M JIMYHOCTHBIMH OCOOCHHOCTSMU CTYZCH-
TOB OBUT IpHUMEHEH Kod(unueHT Koppemiuun ITup-
COHa.

B xoze uccnenoBanust ObIJIO yCTAHOBIEHO, YTO Y
OoJIBIIMHCTBA 00CIIeOBaHHBIX CTyIeHTOB (48%) cHH-
JPOM 5MOIOHAIBLHOTO BBITOPAHUS HAXOAUTCS B IIPO-
necce opmupoBanus, 11060 He chopmupoBaH (34%)
(cM. Puc. 1).
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48%

W CdopmupoBsaslueecs 3B
dopmupytoweeca 3B

W OtcytctBue 9B

Pucynoxk 1. Crenesb ch)opMHPOBAHHOCTH 3MOIIMOHATIBHOTO BhIropanus (OB) y cTyneHToB

[Mpu3Haku chOpPMUPOBABIIETOCS SMOIHMOHAIBHO-
TO BBITOpaHHUs BBIABICHHI Y 18% pecrnoHIeHTOB.

Hammm pesynbraTel MOATBEPKAAIOT JaHHBIE APY-
ruX HayyHbIX HcciefoBaHui [2, 12, 13], B koTOpbIxX
JIOKa3aHO, YTO SMOLIMOHAILHOE BHITOPAHUE BBISABIISACT-
Csl YK€ y CTYJCHTOB, YTO OOYCIIOBJICHO HEIIPUSATHEM
yaeOHo# u Oymaymiel mpodecCHOHaTbHON AeATeNbHO-
CTH, JJINTEIbHBIMH 3MONIMOHAIBHBIMU Harpy3KaMH,
BBICOKOM YaCTOTOM MEXJIMYHOCTHBIX KOHTAaKTOB,

CTpECCOM, HEHM30€)KHO BO3HHKAIOIIUMH B IPOIECCE
obyuenus [3, 8].

Pesympratel  mccrenmoBaHWS — AMOIMOHAIBHOU
HATIPaBJICHHOCTH TIOKa3aJHl BBICOKHE YPOBHH aJbTPy-
HCTUYECKOW, POMAHTHYECKOM M KOMMYHHMKAaTHUBHON
HATPaBJICHHOCTH y CTYACHTOB 0e3 3MOIIMOHAIHLHOTO
BEITOpaHUA. B TO e BpeMs y CTYAEHTOB cO cpopmu-
POBaBIINMCS SYMOIMOHAIBEHBIM BEITOpaHHEM HanOoIee
BBIPOKEHHBIMU OKa3aJIUCh 3HAYCHUS albTPYHUCTHUYE-
CKOM M 3CTETHYECKON HANPaBICHHOCTH.

Tabnuna 1. [Tokazarenu 3MOIHOHAIBLHON HAMIPABICHHOCTU Y CTYICHTOB 0€3 3MOIMOHAILHOIO BhIropanus (0e3

OB) u co chopmupoBaBmuMcs cuHAPOMOM (¢ OB)

m 9MOHI/IOHaJ'H)Ha$I HapaBJICHHOCTHb
2
=4
> 3 3 = %
= | E 5 3 & z 3 3 = 3 5
5 = 2 g g =) 5 S = ] 2
o I3 = 2 = 5 S = g 2 S
3 S = 2 = & 5 5 5 g, =
3 S - 5] g z S < = S £
2 = g = 2 S = 5 2 = =S
S} ) = =] Q = = A < = =
= 5 S & 2
6e3DB | 10,0 | 9,8+ | 7.8t | 97+ | 83+ | 73+ | 88+ | 87+ | 3,1+ | 5,6+
1,10 1,32 1,32 1,33 2,50 2,00 1,81 2,87 1,85 1,90
cDB 81+ | 73+ | 6,6+ | 72+ | 58t | 68t | 81+ | 56 | 4,0f | 4,0+
1,82 2,45* 2,27 2,57* 2,70* 2,20* 2,18* 2,84 2,31 2,40

[pumMeuanune: MOMYKHUPHBIM NIPU(GTOM BbIZEICHBI 3HAUCHHS C A0CcTOBepHBIME pasmmuusamu (P<0,01); * - orme-
YEHBI 3HAUECHHUS, PA3THUUS MEXKIy KOTOPBIMH MONATIH B 30HY HEONPENEICHHOCTH.

Hamu ycTaHOBIICHBI TOCTOBEPHO Oo0Jiee BBICOKHE
3HAYCHUS aJbTPYUCTHYCCKON SMOLMOHAIEHOM
HAIPABJICHHOCTH y CTYACHTOB 0e3 3MOIMOHAIBHOTO
BBITOPAHHS B CPABHEHUH CO CTYICHTAMH, HMCIOIIUMHU
OMOIIMOHAILHOE BbITOpaHue. B copeparenbHOM
IUIAHE JaHHas  HAMpPaBICHHOCTh  XapaKTePHU3yeT
CTPEMJICHHE K OKA3aHUIO COACHCTBUS M TIOMOIIH APY-
TUM JIIOAAM, YTO IMO3BOJIACT MOJIy4YaTh CTyJACHTaM I10-
JIO)KUTEIIbHBIE IMOIIMH, HEOOXOJUMBbIE ISl YCIIEIIHO-
ro ocBoeHHs mpodeccuer memarora, TpeOyromen
ANTBTPYUCTUICCKOTO ITOBCICHUS.

Taxke B XoJe HccieIOBaHUS OBbUIM BBISBIICHEI
JIOCTOBEPHBIE pa3INyus B yPOBHE aKM3UTUBHOW 3MO-
LUOHAJIBHOM HANpaBIEHHOCTU MEXIY AKCIEPUMEH-
TAJILHBIMH BBIOOPKaMH, TIPH 3TOM B T'PYIIIIE CTYACHTOB
C SMOIMOHAIBHBIM BBITOPaHHWEM, OH OBLT JOCTOBEPHO
HIDKe. JlaHHAs HampaBIIEHHOCTh OTpaXkaeT IMOTped-
HOCTh K HAKOIUICHHUIO, KOJUICKIIMOHUPOBAHHIO BEIICH,
BBIXOJIAIIIEMY 3a MpEeHeNbl MPAKTHIECKOH HYXIBI B
HHUX, 9TO, B CBOIO OYepenb, TPEOYET OT HYeIOBEKa
OONIBIINX JHEPTETUYECKUX PECYPCOB HAa MX IMOWCK,
IpUoOpeTeHNEe, KOTOPBIX Y «BBITOPAIOIINX)» CTYJCH-
TOB, BEPOSITHO, HEIOCTATOUHO.
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OMNuprUYecKue pe3ynbTaTel HE MO3BOIMIN OIpe-
JEIUTh AOCTOBEPHOCTh PA3IMIMK B KOMMYHHUKATHB-
HOM, Te€JOHUCTUYECKOW M POMAHTUYECKOM Hampas-
JICHHOCTH y CTYHEHTOB o0Oemx BbIOOpOK. Bo3zmoixkHO,
YTO MOTPEOHOCTH B OOIICHNH, APYKECKUX OTHOIICHH-
AX, B COUYBCTBYIOILIEM COOECEIHNKE, H B TEJICCHOM U
JYIIEBHOM KOM(pOpTe, KOTOPBIE JIS)KAaT B OCHOBE KOM-
MYHHKAaTUBHOM M TeIOHUCTUYECKON HaIlpaBJIeHHOCTH,
SIBJISIFOTCS] 0Q30BBIMU JJIs TIMYHOCTH, TI0O3TOMY HX yJIO-
BJIETBOPEHHE SIBISICTCSI IPUOPUTETHBIM, B TOM 4HCIIE
U Ul «BBITOPAIOLIMX» CTYIEHTOB. PomaHTHYeckas
HaIpaBJIeHHOCTh OCHOBBIBAETCS Ha CTPEMJICHHH KO
BCEMY HEOOBIYafHOMY, TAaWHCTBEHHOMY, IO3TOMY €€
MOXHO PacCMaTpHBATh KaK PECYPCHYIO UIS MOJIyde-
HUS JIMYHOCTHIO MIPUSITHBIX NIEPEXXUBAHU, SMOLHUI.

Hamu He ObUTH BBIABIEHBI JOCTOBEPHBIE Pa3iIHv-
YA B yPOBHE 3CTETHUYECKOH, THOCTHYECKOH, paKCcH-
YECKOM, MyTHUYECKOW U TJIOPUYECKOW SMOLIMOHAIIb-
HOM HaIlpaBJICHHOCTHU MCXKIY CTYACHTAMU C

Axwuzur. OH

Octer. OH
-0,181

T'noct. OH
-0,124

SMOLMOHANBHEIM BBITOpaHHEM U 0e3 Hero. To ecTs
obciemyemMble 00€MX SMITMPUYECKHX BBIOOPOK HYXK-
JAIOTCS B TIEPEKUBAHUSAX TaPMOHHHA C MHPOM, TyB-
CTBa MPEKPaCHOTO, IOHUMAHUSA U Pa3peIIeHUs CIOXK-
HBIX  TpoOJieM, TIPEOAONIEHHS  OMAcHOCTH, B
LEHHOCTHBIX TIEPEKUBAHUAX, CBSI3AHHBIX C pean3a-
el nestenbHocTH. [Ipy 3TOM ypoBeHb MOTpeOHOCTH
B CaMOYTBEPJ)K/ICHHH, CJIaBBl, 1Mo4yeTa ObLI IpENCTaB-
JIEH JOCTaTOYHO HHM3KO Yy BCEX OOCIIEIyEeMBIX, 4TO,
BO3MOXKHO CBsI3aHO co crenudukoi npodeccun yum-
Tesl.

AHanu3 KOppeJsIIMOHHBIX CBSI3eH MEXy UTOTO-
BEIM ITOKa3aTelieM CHHAPOMA 3MOIIMOHAIHHOTO BBITO-
paHUA ¥ SYMOLMOHANEHOW HAIPaBICHHOCTHIO MTOKA3all
WX HaJMYUe C OTPHULATEIHHBIM 3HAKOM MEXKAY allb-
TPYUCTUYECKOM, KOMMYHUKATUBHON, POMAHTUYECKOM,
TEIOHUCTUYECKON M AaKU3UTUBHON 3SMOLMOHAIbHOU
HAIPaBJICHHOCTBIO C YPOBHEM SMOIIMOHAIBHOTO BBI-
ropaHus CTyAeHTOB (cM. PucyHoK 2).

KommyHnuk.
OH

IIpakc. OH
0,323

PomanTt.OH

T'eqonucrt. DH
-0,452

PucyHnok 2. B3anMoCBsI31 HTOTOBOTO IMOKAa3aTessi SMOIMOHAIILHOTO BhiTopanus (OB) n moka3zaTenei sMonuo-
HasbHOU HampasiieHHOCTH (OH) cTyxeHTOB (CIIonIHo# yepToi 0003HaYeHBI JOCTOBEPHBIE MTOJIOKHUTEIHHEIC
CBSI3H, IITPUXOBOH — JJOCTOBEPHbIE OTPHUIIATENbHbIE) (KOoppemsus 3HaunMa Ha yposHe 0,05)

BriomHe 0OBSCHHMO, YTO 4YeM BBINIC YpPOBCHB
SMOIMOHAIBEHOTO BHITOPAHHS y CTYJICHTOB, TEM HIXKE
UX COLMANIbHAS MOTPEOHOCTh B COICHCTBUM, TOMOIIN
JIPYTAM, OOINCHWH W JPYKECKUX OTHOIICHUSX. Po-
MAHTUYCCKHUEC, TCAOHHUCTHYCCKHC W AaKH3UTHBHBIC
OMOIIMU MOXXHO PaccMaTpHBaTh B KayecTBE pecypca
JUISl TIOJTYYeHHs] MO3UTHBHBIX 3Mouui. OpHAKO, OHU
ABJISIIOTCSL HEd(P(DEKTUBHBIMU TPH  HMOIMOHAILHOM
BBITOPAHWH, TaK KaK TPEeOYIOT OOJBIIUX dHEpreTHYe-

CKHUX PECYpPCOB, KOTOPBIX y BBITOPEBUIMX CTYIEHTOB
HET.

Takum 00pa3oM, B XOJI¢ HCCIICJOBAHUS YCTaHOB-
JIEHO, YTO y CTYAEHTOB MEAarornyeckoro HarpabJie-
HUS TIOJTOTOBKH BO3MOXHO ()OPMHUPOBAHHE IMOITHO-
HAJIBHOTO BBITOPAaHUS YK€ HA CTagdl OCBOCHUS
mpodeccur. AHanMW3 pe3yJbTaTOB IMOKa3al HaJMYue
00paTHON KOPPEISINOHHON CBS3H MEXIY HTOTOBBIM
YPOBHEM SMONMOHAIBHOTO BRITOPAHUS U BBIPAXKEHHO-

I[NCUXOJIOT'MYECKHE HAYKU
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CTBIO ATBTPYUCTUIECKONW, KOMMYHUKATUBHON, pOMaH-  OHAJLHOW HAINPABIIEHHOCTH CTYICHTOB.
THYCCKOM, TEHOHUCTUYCCKON M aKW3UTHBHOM DMOIM-
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OPTIMIZATION OF TROPHISM PODISUS MACULIVENTRIS SAY.
(HETEROPTERA: PENTATOMIDAE) IN THE ARTIFICIAL BIOTECHNICAL
SYSTEM

Summary: It is set that an optimized nourishing environment for cultivation of Podisus maculiventris Say.
provides the high level of development of population. The offered nourishing environment provides a survival at
certain high level, a reduction to duration of post-embryonic development, an increase of indexes of mass of
imago, amount of the set aside eggs. The predatory bedbugs grown on a nourishing environment are able to find
and destroy for a day on 27,91 and 41,86 percents more eggs of the Colorado potato beetle comparatively with a

control variant.

Key words: Podisus maculiventris Say., optimized nourishing environment, reproductive potential, indus-
trial cultures, post-embryonic development, searching possibility.

Actuality of problem. It is known that an in-
creased use of insecticides in agrocoenosiss negatively
affects the ecological state of environment, cleanness
of agrarian products, quality of life of people. An im-
provement and permanent search of alternative envi-
ronmentally sound methods of defence of plants are
conducted in this connection, including introduction
and seasonal colonization of useful parasites.

Taking into account the global changes of cli-
mate, biological and ecological features of predatory
bedbug, industrial breeding of Podisus maculiventris
Say. has a positive value in relation to adjusting of
quantity of harmful phytophages of agrocoenosiss. In
fact the potential victims of predatory bedbug are
about one hundred types of insects from nine rows,
mainly Lepidoptera and Coleoptera [9,11]. Further
improvement of technology of the mass growing and
seasonal colonization of Podisus maculiventris Say.
will assist the successful use not only in the protected
soil, and also adjusting of quantity of forest, garden
and agricultural harmful phytophages.

Analysis of the last publications. Considerable
attention to the trophic factor is spared in technologies
of entomologist [12,13,14,15,16]. The terms of feed,
food specialization, quality of feed, substantially af-
fect survival, increase and duration of development of
larvae, fecundity of females of Podisus maculiventris
Say. [8,9,11,19].

Larvae of the first age of Podisus maculiventris
Say. exist due to backlogs of yolk in their bowels and
additionally consume water or juice of plants. The
valuable feed of larvae with an animal meal is begun
from the second age. In laboratory terms for their feed
one uses larvae of harmful phytophages of Hyphantria
cunea Drury, Galleria mellonella L., Ephestia
kuehniella Z., Tenebrio molitor L., Spodoptera exigua
Hbn., Pieris brassicae L., Gastroidea viridula De
Geer., Diprion pini L.

An unpretentiousness to the natural feed and suc-
cessful cultivation on artificial diets assisted commer-
cialization of predatory bedbug for biological control
of harmful Lepidoptera and Coleoptera phytophages

after growing of early vegetable cultures. [5,6,7]. For
the best vital necessities of predatory bedbugs in a
ontogenesis period, their high efficiency as biological
agents we optimize technologies of breeding improve
on cheap artificial nourishing environments and phy-
tophages-owneres [1,4, 17, 18].

Modification of trophic parameters influences on
physiology processes and ethology of useful insects,
that it is important to take into account at their indus-
trial reproduction [2, 3,10,19].

Aim, task and research methods.

Research aim — to learn efficiency of the created
nourishing environment for cultivation of Podisus
maculiventris Say.

For the achievement of the aim the following
tasks were solved:

- to create the optimized nourishing environ-
ments for cultivation of Podisus maculiventris Say.;

- to learn the features of biology of Podisus
maculiventris Say. for the use of nourishing environ-
ment;

- to estimate potential possibilities grown on
the nourishing environment of Podisus maculiventris
Say. as a biological agent of control of harmful phy-
tophages.

Researches were conducted during 2012-2015 on
the experimental base of the National University of
Life and Environmental Sciences of Ukraine in ac-
cordance with the biological features of kind. Effi-
ciency of the offered nourishing environment was
investigated on the laboratory-field culture of Podisus
maculiventris Say. A nourishing environment for cul-
tivation was prepared as follows. In accordance with
the extreme and middle sizes of components of expe-
rience variants presented in a table 1, component parts
are self-weighted liver beef, meat beef, saccharose,
ascorbic acid, Wesson salt, chicken vitelluss, homog-
enate of larvae Galleria mellonella L., it a nano aqua
citrate germanium, nano aqua citrate vanadium, nano
aqua citrate magnesium were preliminary mixed up in
blender to get a homogeneous mass.

© Moroz Mykola Sergiyovych, 2016
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Table 1

Content of components in the nourishing environment of experience variants used for cultivation of Podisus

maculiventris Say.

Concentration, the masses. %

Name of components Variants

A B C D E
Beef liver 38,55 40, 28 42,37 43,00 43,25
Beef Meat 37,25 39,15 40,83 41,50 42,00
Saccharose 0,65 0,73 0,86 1,05 1,25
Ascorbic acid 0,15 0,17 0,21 0,25 0,50
Wesson salt 0,25 0,36 0,43 0,50 0,60
Chicken vitellus 3,75 3,98 4,16 4,25 4,75
Homogenate of larvae Galleria mellonella 4,90 5,41 5,49 5,75 6,00
L.
Nano aqua citrate of germanium 0,0002 0,0003 0,0005 | 0,0006 0,0007
Nano aqua citrate of vanadium 0,0001 0,0002 0,0003 | 0,0004 0,0005
Nano aqua citrate of magnesium 0,00005 0,0001 0,0002 | 0,0003 0,0004
Water 14,49965 9,9194 5,649 | 3,6987 1,6484

A nourishing environment, in obedience to vari-
ants, was laid out in the packages wrapped in foil.
Cultivation of Podisus maculiventris Say. was con-
ducted for the temperatures of 23 = 1°C, relative hu-
midity of air 75 + 5%% and to the photoperiod 16
hours. A nourishing environment was kept for temper-
atures minus of 22°C. Larvae and imago Podisus
maculiventris Say were placed in plastic containers of
the size 15 x 12 xa 6 cm and 30 x 24 x a 12 cm, ac-
cordingly. At a supervision of Podisus maculiventris
Say. wasdone with the known methods[2].

Reproductive potential (Rp) was determined after
a formula:

Rp=(Sr x d)n,

where Sr is correlation of the articles (3 : @), d is
a quantity of posterity, n is a number of generations.

Larvae and imago of control variants of the la-
boratory-field culture of Podisus maculiventris Say.
grew on a nourishing environment in composition of;:
a beef liver 200 gs; beef meat 200 gs; solution of 5%
saccharose - 24ml, ascorbic acid 1 g; Wesson salt 2
gs; chicken vitelluss 20 gs.

Results of researches.

Consequences of influence of nourishing envi-
ronment on ontogenesis of Podisus maculiventris Say.

are presented in a table 2. An analysis confirms, that
the best indexes in relation to the survival of the first,
second and third generation of Podisus maculiventris
Say. Were got in experience variants B, C and D. In
these variants of survival of Podisus maculiventris
Say. of first generation was 69, 78,5 and 66 percents,
second - 68%%, 72%% and 67%%, third - 70%%,
73%% and 68%%, that accordingly on 4, 13,5 and
1%%, 3,5, 7,5 and 2,5%% and 7, 10 and 5 %% more
in comparing to the control variant. The offered com-
ponent composition of nourishing environment of ex-
perience variants not only provides the high indexes of
survival of predatory bedbug in three generations of
laboratory population, and also positively influences
on the increase of quantitative and quality biological
indexes. There is a reduction to duration of develop-
ment of larvae, increase of mass of females and males
of the first day of life. If to take the middle index of
control variant of mass of females and males of the
first day of life of predatory bedbug for one hundred
percents, then percent of mass of females of the first
day of life in experience variants B, C and D has sub-
stantially a high difference and arrives at 107,22,
110,31 and 106,01 %%, and males of the first day of
life - 110,95, 112,42 and 106,53 %% accordingly.

Table 2
Influence of nourishing environment on ontogenesis of Podisus maculiventris Say.
Indexes Variants
A B C D E Control
Survival Fy, % 64 69 78,5 66 65 65
Survival Fy, % 65 68 72 67 65 64,5
Survival F3, % 62 70 73 68 64 63
Duration of development of 675 666 641 658 673 683
larvae, hours
Mass of femal_es of the first day 59.3 62.4 64.2 617 594 58.2
of life, mg
Mass of male_s of the first day of 491 52.7 534 50.6 48.7 475
life, mg
An amount of eggs in laying of 231 247 259 240 294 219
female F», pcs
An amount of eggs in laying of 216 238 245 233 295 217
female Fs, pcs
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Due to the improvement of nourishing internalss
of the offered nourishing environment of female of the
second and third generation Podisus maculiventris
Say. put aside on the average in experience variants B,
C and D of laying in the second generation 247, 259
and 240 things in the third - 238, 245 and 233 things,
that on 112,79, 118,26 and 109,59 and 109,68, 112,90
and 107,37 percents accordingly more comparatively
with a control variant.

Thus, it is experimentally well-proven that the
additional components brought in to the nourishing
environment in optimal concentrations come forward
as nourishing biologically and physiologically active
operating constituents of parts, and in the process of
ontogenesis of three generations provide a high level
development of population. On condition of cultiva-

tion of predatory bedbug on the offered nourishing
environment in the process of ontogenesis provided at
for certain high level of survival, reduction to duration
of post-embryonic development, increase of indexes
of mass of imago, amount of the set aside eggs.

It should be noted that the increase of quantita-
tive sizes of component parts of nourishing environ-
ment and decline of water in him, as it is shown in the
variant of E, substantially does not increase the sur-
vival of population of the, second and third first gen-
eration of predatory bedbug, and also does not assist
reduction to duration of post-embryonic development,
an increase of indexes of mass of imago females and
males of the first day of life, an amount of the set
aside eggs the females of F, ta F; from it economical-
ly is inadvisable.

—O— Reproductive potential (Rp) of n=2

)
[¢D)
&é_ 1250 1 =4{2- Reproductive potential (Rp) of n=3
g 1150 - & .
S 1050 - ’ T~
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Fig. 1. Influence of nourishing environment on reproductive potential of the second and third generation Podisus

maculiventris Say.

Influence of nourishing environment on repro-
ductive potential of Podisus maculiventris Say. it is
presented in figure 1. In accordance with the got re-
sults, the additionally brought in components of expe-
rience variants of nourishing environment increased
the rates of reproduction of Podisus maculiventris
Say. considerably. Yes, as a result of reproduction
only for two generations reproductive potential of one

individual (?) of predatory bedbug in experience vari-
ants B, C and D presented 791,58, 858 and 686,4, that
on 32,37%%, 43,48%% and 14,78%% more compara-
tively with a control variant. Certain middle indexes
of reproductive potential of Podisus maculiventris
Say.
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Fig. 2. Influence of nourishing environment on the exit of imago of the first and second generation Podisus
maculiventris Say.

Of three generations of experience variants B, C
and D also appeared the greatest and presented ac-
cordingly 1099,56, 1131,9 and 1053 units of posterity,

that on 9,68%%, 12,90%% and 5,03%% more com-
paratively with a control variant.

26
24 -
22 -
20 -
18 -
16 -
14

=0~ Larvae of Colorado potato beetle found and destroyed, pieces

A B C

D E Control

Amount of imago Podisus maculiventris Say. in a
variant 10 individuals

Fig. 3. Influence of nourishing environment on searching possibility and voracity of predatory bedbug in relation
to the larvae of Colorado potato beetle (average for 2012-2015 years).

On figure 2 the result is given in relation to influ-
ence of nourishing environment on the yield of imago
of the first and second generation of Podisus
maculiventris Say. from the presented data on figure 2
it is obvious that for the use of the offered nourishing
environment for cultivation of Podisus maculiventris
Say. the yield of imago of the first and second genera-

tion increases considerably. Yes, in experience vari-
ants B, C and D the yield of imago of first generation
presented in middle 63, 63,5 and 60 %%, second - 64,
65 and 62 %%, that accordingly on 7%%, 7,5%% and
4%% and 5%%, 6%% and 3%% more comparatively
with a control variant.
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Fig. 4. Influence of nourishing environment on searching possibility and voracity of predatory bedbug in relation
to elimination of eggs of the Colorado potato beetle (average for 2012-2015 years).

There is a correlation between the increase of in-
dexes of reproductive potential of three generations
and yield of imago of the first and second generation
of Podisus maculiventris Say. shows that with the help
of mixture in the nourishing environment of larvae
homogenates of Galleria mellonella L., a nano aqua
citrate germanium, vanadium and magnesium, it is
possible to attain such balance of his components that
provides in a sufficient measure the necessities of or-
ganism of predatory bedbug on all period of ontogene-
sis.

The consequences of influence of nourishing en-
vironment on searching possibility and voracity of
predatory bedbug in the period of post-embryonic
development are represented on figure 3 and 4. Ac-
cordingly with results presented on figure 3, a preda-
tory bedbug in experience variants is characterized by
the high indexes of searching possibility of larvae of
the Colorado potato beetle with their further elimina-
tion. Yes, ten individuals of imago of Podisus
maculiventris Say. for a day in experience variants B,
C and D found and destroyed larvae of the Colorado
potato beetle accordingly 22, 24 and 20, that on
46,67%%, 60%% and 33,33%% more comparatively
with a control variant.

There is obvious efficiency of predatory bedbug
of experience variants in relation to a search and elim-
ination of eggs of the Colorado potato beetle. From
presented on figure 4 experimental results it is evi-

dently, that for the use of the offered nourishing envi-
ronment for cultivation of Podisus maculiventris Say.
ten adult predatory bedbugs in experience variants B,
C and D is capable for a day to find and destroy ac-
cordingly 570, 610 and 550 of eggs of the Colorado
potato beetle, that on 32,56%%, 41,86%% and
27,91%% more comparatively with a control variant.

Conclusions.

On the all studied properties experience modifi-
cations of nourishing environment with functional
ingredients excel the indexes of control variants.

Due to the use as feed of the offered nourishing
environment :

- optimization of terms of survival of Podisus
maculiventris Say. is provided.;

- duration of post-embryonic development di-
minishes;

- the indexes of mass of imago grow;

- the amount of the set aside eggs increases;

- reproductive potential increases;

- the yield of imago increases;

- searching possibility gets better and voracity
of predatory bedbug rises in the period of post-
embryonic development.

Next researches. The improvement of technolo-
gy and search of price reduction in nourishing envi-
ronments for the mass growing of Podisus
maculiventris Say. is envisaged.
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Kunv Braoumup Hnouu

00KmMop buonocuueckux Hayx, npogpeccop kagedpwvi I eosxonozuu u npupooononvzosanus, Kybanckuii 2oc-
YOapcmeeHHbulil YHugepcumemn

beceouna Examepuna Hukonaeena

KaHOuoam Ouono2u4ecKux HayK, Cmapuiull Hayurvli compyoHux, Beepoccutickuil HayuHo-
uccre008amenbCKull UHCMumym OUuo102U4ecKoll 3auumsl pacmeHul

Azacveea Hpuna Cepzeegna

Kanoudam Ouonocuyeckux Hayxk, Becepoccuiickutl HayyHo-uccie0o8amenbCKull UHCMUmMym OuoI02uyeckou
3auumel pacmerul, KAHOUOam OUOI02UYECKUX HAVK

Hcmaunoe Braoumup HAxoenesuu

Kanouoam OuoIo2u4ecKUx HayxK, 3amecmumenvb Oupekmopa no Hayke, Bcepoccutickuii Hayuno-
uccnedo8amenbCKull UHCIMUmym OUoI02U4ecKol 3auumol pacmeHutl

DNA POLYMORPHISM AND GENETIC DIVERSITY OF HABROBRACON
HEBETOR KRASNODAR POPULATION
JTHK MOJUMOP®H3M U TEHETUYECKOE PA3HOOBPA3HE
KPACHOJIAPCKOI MOMYJISILAN HABRODRACON HEBETOR

Summary: RAPD analysis of Krasnodar nature and laboratory populations of Habrobracon hebetor was
conducted. There were offered a new approach to assessing the quality of laboratory populations of Habrobra-
con hebetor and other entomophages which farmed for mass release to the environment as biological agents
uses in plant protection. This approach is based on the level of assessment DNA polymorphism and genetic di-
versity of entomophages laboratory populations.

Key words: Habrobracon hebetor, population, DNA polymorphism, genetic diversity, PCR, RAPD-primers.

Annomayus. Ilposeden cpasnumenvuviii RAPD-ananus npupoonou u nabopamopmnoti nonyiayuu Ha-
brobracon hebetor. IIpeonosicen noewiti nooxod ons oyenxu kawecmea nabopamopuvix nonyasyuti H.hebetor u
Opyaux dHMOMoghazo8, UCKYCCMBEHHO BbIPAWUBAEMBIX OJIsl MACCOB020 BbINYCKA 8 OKPYHCaArowyio cpedy, Kax
buoacenmog 6 3awjume pacmenuil. JJannwiii n00X00 0cCHO8aH Ha oyenke ypoeus [JHK-nonumopgusma u cenemu-
4ecKko20 pazHoobpasus 1adOpaAmMopPHBIX NONYIAYUL IHMOMODA208.

Kniouesvie crosa: Habrobracon hebetor, nonyusayus, JHK-norumoppusm, cenemuueckoe pasnoobpasue,

1P, RAPD-npaiimepeor.

Bupa Habrobracon hebetor Say - Beicokoaddek-
TUBHBIH MapasuT T'YCEHHI MHOTUX BHUJIOB YELIYEKpbI-
JBIX BpenuTeneil. DHTOModar SBISETCS OJHUM U3
HanboJiee paclIpoCTpaHEHHBIX B OHMOJOTHYECKOW 3a-
[IMTe PACTEHHH PEryJsiTOPOB YHCIEHHOCTH Bpeo-
HocHBIX BHIOB coBok (Noctuidae) u oruesok (Pyrali-
dae). Muorue roapl 3HTOMOGAr SIBISETCS 00BEKTOM
MacCOBOT'O Pa3BEICHUs] M NPUMEHEHHE NPOTHB psja
BPEIHBIX BHJIOB UYCIHIYEKPBUIBIX. bronorndeckas 3¢-
(heKTHBHOCTh Pa3MHOKEHHOTO B HCKYCCTBEHHBIX
ycloBUsiX rabpoOpakoHa IpH HEOONBIINX HOPMAax
BhImycka (1-3 TheIc. ocobeli/ra) IPOTUB KYKYpPY3HOTO
MOTBUIbKA, XJIOIKOBOM COBKH, aKallUe€BOM OTHEBKH
nocturaet 70-90% [1,2].

IMonynsuus H.hebetor yxe MHoOrume romsl mom-
nepxuBaerca B ['ocynapcreenHou kosutekimu BHUN
Ouoorudeckoi 3amuTsl pacterni (r.KpacHomap) st
00OpHObI NPOTHB PA3IMYHBIX BUIOB YEIIYEKPBUIBIX

BpenuTeneil (maboparopHas mnomyismnusg). B To ke
BpeMst 3(PPEKTHBHOCTh TPUMEHEHHUS JTa00paTOPHBIX
nonymsinmit H.hebetor sasucut, mpu mpouwnx apyrux
(akTopax, OT CTENEHH T'€HETHYECKOTO pa3HOOOpa3us
MOMYJISAUN U ypOBHS mosmMopdusma. OIeHUTh Ka-
4ecTBO JTaOOPAaTOPHOI MOMYJSIIMK O 3THM IIPHU3HA-
KaM CErofHs MOXXHO C IIOMOIIBIO MOJIEKYJISIPHO-
TEHETHYECKOr0 aHalli3a W, B YaCTHOCTH, OJHHM U3
BapuanTtoB [11[P-ananuza — RAPD-PCR [3].

Llenpro ucciienoBanuil OBLIO TPOBE/ICHHE CpaB-
HUTEJIBHOTO MOJICKYJIIPHO-T€HETHYECKOTO ~ aHaJIn3a
nabopatopHoi M mpupoaHon momynsimii H.hebetor u
OIIeHKa KadecTBa Ja00paTOPHON MOMyYIIANNH O TTOKa-
3aTenssM TeHeTWdecKoro pasHoobOpasus u JIHK-
nomumopdusMa. B 3amady mccnemoBaHUSL BXOIMIIO
BBIsIBIICHHE BBICOKOcTIenduuHbix RAPD-npaiimepoB
k JTHK H.hebetor, a tax:xxe RAPD-ananu3 xpacHomap-
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CKUX JIAOOPaTOPHOH W TPHUPOTHOHN MOIYISLUN 3TOTO
BUJIa SHTOMO(AroB.

MaTtepuajbl H METOABI.

OOBEKTOM HCCIEZOBAaHUS SBILLIIACH BBHIOOPKH
HaceKkoMBIX (N=20) u3 KpacHOOApCKUX MPUPOAHON U
maboparoproit momymsimmit  H.hebetor. Brimenenue
JIHK mpoBomwiu u3 1enbix ocoOeil HaCeKOMBIX (MMa-
ro), ammmudukanuo (RAPD-PCR) u anextpodopes B
1,8% arapo3se - kak onucaHo Hamu panee [4]. B peak-
muu [P wucmons3oBamu  crangaptHeie RAPD-
npaiimepsl pupmer Operon Technology. Creuunduu-
HocTh npaiimepoB k JIHK rabpoOpakona onenuBanmy,
Kak omucaHo Hamu paHee [5]. Yposenr JIHK-
oMMOp(HU3Ma U OICHKY BHYTPHUBHIOBOTO TEHETH-
4ecKoro pasHoobpasus orenuBany mo Nei u Shennon,

u3 nakera kommneloTepubsix nporpamm POPGENE ver-
sion 1.31 [6].

Pe3ysbTaTsl H 06cyKIeHHE.

B pesynprare mcciaenoBaHnii HaMu OBLTO TIPOBe-
neHo TtectupoBaHue necsatH RAPD-mpaiimepoB Ha
crennUIHOCTH U HH)OPMATHBHOCTD (Tabmuia 1).

W3 nporectupoBanubix RAPD-mpaiimepoB Hamu
Obu1 oTOOpaH oauH BbIcokocnennduynsii (OPBO1),
BCKPBIBAIOIINH F€HETHYECKUI MOIMMOP(YH3M B MOIY-
msiuun H.hebetor (pucynok). Jauneiii npaiimep Obit
UCIIONIb30BaH HAMU JJIsl OLICHKU BHYTPHIIOIYJISILIHOH-
HOTO TeHeTHueckoro pasHooOpasus u JIHK-
morMMopdru3Ma TPUPOAHON W JTaOOPaTOPHOH IOMy-
nsnuii H.hebetor (tabmauua 2).

Tabmuna 1 - Cienupuanocts RAPD-npaiimepor k JHK H.hebetor

Ao RAPD- Tocnedosamenvrocmo HyKI€O- Aprocms u yemxocms 60716~ Cneyughuu
B npaimep muoog (5°- 3’) wuncmea JIHK-¢ppacmenmos HOoCmb npaiimepa
1 OPA02 TGCCGAGCTG Hesipkue u pa3MbITBIC Huskas
2 OPA06 GGTCCCTGAC Her ¢parmenToB OTCYTCTBYET
3 OPAO07 GAAACGGGTG Her ¢parmenTtoB OTCYTCTBYET
4 OPAI3 CAGCACCCAC Her ¢parmenTtoB OTCYTCTBYET
5 OPA18 AGGTGACCGT Her ¢parmenTtoB OTCYTCTBYET
6 OPB01 GTTTCGCTCC Spxue u yeTkue Boicokas
7 OPBO02 TGATCCCTGG Her ¢parmenTtoB OTCYTCTBYET
8 OPBO0S GTCCACACGG Her ¢parmenTtoB OTCYTCTBYET
9 OPEO1 GGTGACTGTG Her ¢parmenroB OTCYTCTBYET
10 OPEO07 AGATGCAGCC Her ¢parmenTtoB OTCYTCTBYET

PucyHok - Dnexrpodoperpammsl npoayktoB amuindukanun JHK kpacHogapckoit nomyssimuu H.hebetor B 1,8
% arapose ¢ RAPD-npaiimepom OPBO1. lopoxku: 1-5, 11-15 — npuponnas nomyssiuust; 6-10, 16-20 — nabopa-
TOpHas MomyJsiiys. M - MapKepsl MOJIEKYIIPHBIX Macc, ap HyKJI€OTHIO0B (II. H.).

Tabmumna 2 — JIHK-nommMopdusm 1 reHeTHueckoe pasHooOpasue kpacHopapckoit momyssiun H.hebetor (mo

Nei, 1978)
Homymsiuust ;e:esTgieCKoeIi a?’slg_pr asHe JHK-monumopdusm,P (%) | Tenernueckoe paccroszue,GD
o 0,3030 0,4677 95.0
HPHPOARAT 1 40,1288 | +0,1676 ’ 033
0,0880 0,1380 ’
nabopaTopHast £ 0.1542 £ 0.2309 30,0

* tpaxr = tos — Pa3IUUNS TOCTOBEPHBI,

P — % nonuMopHBIX JTIOKYCOB B MOMYJISIIMK (BKJII0Yast HYJIEBbIE JIOKYCHI);

H — reneruyeckoe pasnoobpasue mo Nei (1973);
| — uadopmanmonnsiit nuaekce llleHHoHa;

GD - renern4eckoe paccTosHIE MEXy BHIOOpKaMHU;

+ SD — cTaniapTHOE OTKJIOHEHHE.
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Bricoxocniennpuaeckuiit RAPD-mpaiimep OPBO1
BBISIBJISIT B arapo3HOM rejie 4eTKo BbipakeHHbie JJHK-
(parmenTs! ¢ obumM xoamaectBoM JTHK-Mapkepos =
20 1 OTHOCHUTENBHO BBICOKUM cpenHuM yuciom JTHK-
(parmenToB Ha 0c00B 6,8. VYposenr JIHK-
nonmumopdu3mMa U IPUPOJHOH MOMYIISAIUN COCTaBHIT
P =95 %, a nns naboparopuoii = 30 %. ['eHeTnueckoe
pasHooOpasue (unzaekc llleHHOHa) cocTaBMIIO, COOT-
BetcTBeHHO | = 0,47 u 0,14 (pa3nuuusi CTaTUCTUYECKU
JIOCTOBEPHBI), TCHETHYECKOE PACCTOSIHHE MEXIy BBI-
6opkamu = 0,33.

Kak BumHO Oonee Hu3kumii yposenb JIHK-
nonuMop(du3Ma W TEHETHYECKOro pazHooOpasus y
maboparoproit momymsimd H.hebetor ykaseiBaer Ha
BBICOKHH YpOBEHb WHOPHIHMHIA MEXIy HACEKOMBIMHU
1 OOBSICHSACTCS TE€M, UTO JIAOOpaTOPHAS MOIYIIALNS HE
OOHOBIIAIACH MHOTHE TOZBI. ITO 00YCIOBHIIO TO, UTO
TabopaTopHasl MOMYJALMS, B T'€HETHYECKOM IUIaHE,
Jaexko oTctout ot mpupoxnoit (GD=0,33). Dro xa-
paKkTepu3yeT KpacHOAAPCKYIO J1a0OpaTOpHYIO IOITy-
asimuio H.hebetor, mo atum kputepusM, Kak OTHOCH-
TEJIbHO HU3KOIO KadecrBa. B 3Tol cBA3M Ais

MOBBIIIECHUST 3((GEKTUBHOCTH AAHHOM IOMYJISIIAA
H.hebetor mel pexoMenayeM ee 0GHOBIIEHHE.

Taxkum 00pa3oM, BBISBICHBI 3HAYNTEIBHBIC pa3-
mmanst B ypoBHe [IHK-mommmop¢musma m reHeTmde-
CKOTO Pa3zHOOOpasust MEXIy KpacHOAAPCKUMH IIPHU-
poaHoit u nmabopaTopHOit MOMYJISLUSMHU.
OTHOCUTENBHO HU3KUHI YPOBEHb JHK-
nojauMopdu3Ma U T€HETHYECKOro pasHooOpasus ja-
0OpaTOpHOM MOMYJISIIMU 00YCIIOBIEH BBHICOKHM YPOB-
HeM uHOpuauHra. J{ns mosblmeHus: 3QPEeKTUBHOCTH
naboparopuoil monyssimun (BHUUM ©uonornueckoit
3aIUTHI paCTECHU) TpeOyeTcs e OOHOBIICHHE.

JlaHHBII TOIXO/T (m3ydeHne JIHK-
moIMMop(ru3Ma W TEHETHYECKOTo pa3zHooOpas3ms IIo
RAPD-mapkepamM) MOKHO HCIIONB30BAThH IS OIEHKH
KauecTBa Jaboparopusix momymsmuii H.hebetor wu
JIPYTUX 3HTOMO(}AroB, HCKYCCTBEHHO BBIPAIINBACMBIX
JUIS MAcCOBOTO BBIIYCKa B OKPYXAIOIIYIO CPEy, Kak
OMOareHTOB B 3aIIUTE PACTCHHH.

IMonnepxano rpantom Ne 16-44-230520 Poccuii-
ckoro (GoHma (YHIAMECHTAJIBHBIX HCCICAOBAHUNA U
aaMmuHHCcTpauu KpacHonapckoro kpas.
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THE EXPERT SYSTEM LAND EVALUATION FOR LAND SUITABILITY FOR
AGRICULTURAL PURPOSES
IKCHHEPTHASA CUCTEMA LAND AJ5 OEHKH NTPUT'OJHOCTHU 3EMEJIb
OJI CEJIbCKOXO3AMCTBEHHBIE YT'ObsI

Summary. The aim of this work is the development of an interactive expert system for evaluating the suita-
bility of land for land is arable land, perennial crops, hay, pasture; uncomfortable, requiring special measures
to improve or exclusion from agricultural use, afforestation.

Key words: ratings of indicators, land quality index la nd, expert system, evaluation of land suitability.

Annomayusn. Llenvio pabomel s1815emcsi pazpabomra UHMEPAKmMueHO IKCREPMHOU CUCTEMbL OYEHKU NPU-
200HOCMU 3eMeNlb ROO Y200bsl — NAUIHIO, MHO20JIemHUe KYIbMYPbl, CEHOKOC, nacmouwa, neyoodwvs, mpebdyoujue
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cneyuajlibHovlx Meponpuﬂmuﬁ no YyayduteHuro uiu UCKJIn4eHuro us3 CeNbCKOXO03AUCMBEHH020 UCNOb30BAHUS, obe-

CEHUI0.

B ocnosy npunumaemvix pewenuti nonosceno npasuia PAO onpedenenus pelimuneoe nokasameneii 3emeib

U NPUPOOHBIX YCI08ULL MEPPUTNOPULL.

basa oexnapamuenvix 3snanuili 6xiOUaem petimuney 3emensb, OMmpaxcaowue ypogeHb 02PAHUYEeHUN UxX uc-
NONB308AHUA NOO PA3IUYHBIE Y200bsl, 63AMbIX U3 HOpMamueos, npunamoelx ¢ npaxmuxe PAO, CIIA (USDA),

T'ockomzema Poccuu.

Ipoyedyphvle 3HaHUs BKAOUAIOM TOSUYECKUE NPABULA bLO0PA Y2OOUll, 4 MAKIICe UHMEPAKMUGHDBIL NOUCK
BO3MOICHBIX MEPONPUAMULL NO YCIMPAHEHUIO TUMUMUPVIOUUX PAKMOPOS.

Paboma svinonnsiemces npu noodepicke PODOU, npoexm Ne 15-04-03564.

Knwuesvie cnosa: peiimuneu noxazamenetl, Xapakmepusylouux 3eMiU, UHOEKC KAYecmea 3emelb, IKC-

nepmmuas cucmema, OyeHkKa npuzodnocmu 3eMéellb.

BBEJ/IEHHUE niocTaHOBKa IPOOIEMBI

CpencTBa HH(POPMAITHOHHBIX TEXHOJIOTHN — 0a3bI
nmaHHbIX, MH(popMarmonHsle cuctemsl (MC), TUC -
MOJIYYUJIM IIUPOKOE Pa3BUTHE B MOYBOBeNEHUU [4, 9,
10, 11, 12; 27].

KonnuecTBeHHBIE OLIEHKH MPUTOJAHOCTH 3eMellb
HUMEIOT CPaBHUTEIBFHO KOPOTKYIO HCTOpHUIo. Bmecte ¢
TeM BBEJIEHHWE MEpPHl WIM IOKa3aTessl MPUrOJHOCTH
HEOOXOMUMO JUIi MHOTOYHMCICHHBIX MPUIOKCHUI:
KaJaCTPOBBIX OILIEHOK, OIpEeNeTeHUs] CTPYKTYpPhI YIro-
I, BEIOOpa M Pa3MEMICHUS CEIbCKOXO3IHCTBEHHBIX
KynbTyp U Ap. OHa MOXET NMPUMEHSATHCS Ha YPOBHE
MoJIs, X035MCTBA, pailoHa. Onpeaensercs Takas OLEH-
Ka 0000IIeHIeM COBOKYITHOCTH TMOKa3aTenel, IMero-
[IUX OTHOIICHHE K MOCTABICHHOH IIEIH.

B kagecTBe TakoW MepHI UCIIONB3YIOTCS Pa3HOTO
pona pacuetHsie UHAEKCH [1, 2, 13, 14 , 22, 23, 24,
25].

s pacueTta WHAEKCa BHIOMPAETCS! CIIUCOK TOKa-
3aTernel, ONpeAeNAoNUX MPUTrOTHOCTh 3eMelb. 3Ha-
YEHUSM 3THUX IIOKa3aTelned MpUCBAUBAETCS PEUTHHT
(6amm), ucxoas U3 TOTO, HAKIAILIBAET OHO WJIH HET
KaKHe-IIM00 OTpaHWYCHUS TpPU HWCIOIB30BaHUH 3e-
Menb. PeHTHHTH MOTYT OBITh MONYYEHBI YKCIEPTHBIM
IMyTeM Ha OCHOBE O00OOIICHUs OTEYECTBEHHOI'O W 3a-
PYOEKHOTO OTIBITA.

CUCTEMBI ITOKA3ATEJIEN JJ151 OLIEHKU
3EMEJIb

B nacrosmiee BpeMs B Mupe umeercst o0mupHas
JUTEepaTypa MO NMPHUHIMIAM OLEHKH 3eMellb U CO3/a-
HHUIO COOTBETCTBYIOIMX CHUCTEM HWH(OPMATHBHBIX
nokazarenei (CUII), HeoOXOAUMBIX I 3TUX Ieneit
(3,6,7,8,16, 15, 18, 19, , 20, 18, 21, 22, 23, 26, 28,].
OTalloHOM, TPAKTHYECKH, AN BCEX COBPEMEHHBIX
paboT Takoro ImiaHa ocraercs pykoBoactBo DAO
[21]. Ans MenuopaTUBHBIX OLIEHOK 3€MeJb - PYKOBOJ-
ctBo ®AO [22], rie Takxke ONMUCaH MCIOJIb30BAHHBII
31ech (OpPMAIM30BaHHOM METOJ OLEHKH 3eMenb. [lo-
IpOOHBIA aHaNM3 CUCTEMBI TOKa3areledl cielaH B

[23].

3HadyeHNs BEIOMPAaEMBIX TIOKa3aTeNel XapaKTepH-
3YIOT Ka4ecTBO 3E€Mellb, OHH OOBEOWHSIOTCS B BHIE
0000IIalOMMX WHIEKCOB, ITOABEPTAIOTCS JIOTHIECKO-
My aHamuzy [20], ¢ Tem, 94TOOBI MOIyYUuTh 0OOCHOBA-
HUS JUII OTHECEHHUS 3eMeNb K OTHOMY W3 MOPSIKOB-
KJIACCOB-TIO/IKJIACCOB-EIUHUII IPUTOTHOCTH.

Hmetorcst (opManbHble MOAXOIbBI, HCIOIb3YIO-
e MHOToMepHyto ctatuctuky [10, 13]. B ugactHO-
CTH HCKJIIOYAIOTCS MOKAa3aTeNH, HMEIOIIUE TECHYIO
CBSI3p WJIM CXOJICTBO C IpyruMu. Ha ocHoBe MHOro-
MEpHBIX KPHUTEpHEB MOTEph MHPOPMALIUN TaKKE HC-
KITIOYAFOTCS TIOKA3aTeNN, HE UMCIOIINE CYIICCTBEHHO-
TO 3HAYCHHS B ONMMCAHWM OOBEKTOB aHamm3a. OMBIT
MMOKAa3all, YT0 B OTHEIBHBIX CIIy4asx ObIBacT IOMYCTH-
MBIM HcKIIFoueHHe 10 45 — 80% moxkazaterneii. Takas
M30BITOYHOCTH CBSI3aHA C HAIINM apXaWdHBIM CTPEM-
JICHHEM OIPENeIUTh BCe MOKa3aTeNIu AJs BCeX TOpH-
30HTOB OJTHOBPEMEHHO, YTO OKAa3bIBACTCS HE pAIHO-
HAJTBHBIM.

OtevecTBeHHass - Kiaccudukanus Henocpen-
CTBEHHO YKa3bIBae€T KAaTETOPHIO IPUTOAHOCTH TIOA
TMaITHIO, CCHOKOC, TACTOMUIIA | T.I.

B kauectBe cucteMbl WH(POPMATUBHBIX TPH3HA-
KOB OOBEIMHEHBI CYIICCTBYIOUINE MpeIIoKeHus |7,
15, 21, 22,23], xoTOpBIE MEPEKPHIBAIOT APYTUE CUCTE-
MBI (Hanpumep, [28]). Mcnonp3oBaHEl Takke MOKa3a-
Tenmn W3 pazpaboTok ObiBiIero [ocymapcTBeHHOTO
WHCTHTYTa 3eMeNbHBIX pecypcoB (I'U3P) B [15]. dus
OLIGHKHU 3€MEJIb C IIeJIBI0 OINpeIeNIeHUs] KaTeTOPHH UX
HNPUTOAHOCTH OTOMPAIOTCS TakWe II0Ka3aTeld, KOTO-
pble HauboJee CYIIECTBEHHO BIHMSIOT HA XapaKTep MX
BO3MOXHOTO U II€JI€CO00pa3HOTO MCTIOIB30BaHUS 1101
OCHOBHBIE BHJBl CEIBCKOXO3SMCTBEHHBIX yTOIUH
(mammHs, CeHOKOCHI, TACTOMIIA).

[TpucBoenne peliTuHroB (0AUIOB) TpaganusM
OTIIENbHBIX TOKa3aTesield MPOBOJUTCS HAa OCHOBAaHUU
CHEIHUAJIbHBIX HUCCIEI0BAHUN WM SKCIIEPTHBIM IIyTEM
Ha OCHOBE 0000IIEHNS OTEYECTBEHHOTO 1 3apy0eKHO-
r'O OIbITA, UCXOJSl U3 TOrO, HAKJIAJbIBAET OHO WJIM HET
KaKue-mnO0 OTPaHWYEHUS IpPH HCIOIH30BAHUU 3€-
MeJb.

Tabmnna 1. OrpanuueHus 3eMJIeTI0NF30BaHNS, BRIPAKCHHBIE B PEUTHHTax.

Kon YpOBEHb OrpaHUYEHUN Pefituarn, %
1 3
0 OTCYTCTBYIOT 100 - 98
1 CnaObie 97 - 85
2 Cpennue 84 - 60
3 Kecrtkue 59- 45
4 OueHb JKECTKHE 44 -0
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COBOKYITHOCTh PEUTHHTOB TpaJalii BCEX IMOKa-
3aTeniell 00pa3yloT HOpMaTHBHYIO 0a3y cucTembl. B
JAHHOM CIIydae, KaK y»Ke OTMEeJaloCh, MCIIOJIb30BaHEI
pexomenpanun ®AO, CIIIA u '3Pa. Orn o6paszyror
CBOETO POJa «PaMOYHYIO» ICKJIApaTUBHYIO 0a3y 3Ha-
HUHN CUCTEMBI:

I.PEJIBE®"
H 3JIEMEHT BAJIJIBL %

2 CKJIOH < 2 98-100

3 CKJIOH 2-5 85-98

4 IIEHTP.IIOMIMA 60-85

5 [TPUPYCJL.ITOMMA 45-60
6 PABHUHA 85-98

22KOHTYPHOCTbHB"
H CTEIIEHb BAJIBIL, %

2 CJIABOKOHTYPHBIE 85-98
3 CPEJJHEKOHTYPHBIE 60-85
4 CTJIbHOKOHTYPHBIE 45-60

3.OKYJIBTYPEHHOCTDB"
H CTEIIEHb BAJIBL, %

2 CJIABO---------- 60-85

3 OKVYJIbTYPEHHBIE 85-98
4 TJIYBOKO-------- 98-100

5 KYJIbTYPHBIE 98-100

4 JPEHUPOBAHHOCTbBH"
H CTEIIEHb BAJIJIBL%

2 HOPMAJIbHA ST 98-100
3 CPEJIHSIS 85-98

4 CJIABASI 45-60

5 OUEHD CJIABAS < 45

5.YBIAXHEHHUE"
H CTEIIEHb BAJIJIBL%

2 HOPMAJIBHOE 98-100

3 OIMU30A.IIEPEYBJIAXK. 85-98

4 TIEPUO/.ITEPEYBJIAK. 45-60

5 [IOCTOAHHOE ITEPEYBJIAXK. <45

6,CIJUTHOCTBIIOYB"
H CTEIIEHb BAJUIBL, %

2 CJIABAZ 60-85
3 OTCYTCTBVYET 85-98

7.TPYHTOBBIEBOABI"
HT'JIYBMHA, m BAJUJIBL %
HE3ACOJI.(BACOJIEHH.)

1> 3 98-100 (>60)

(>25)

2 1.2 - 3 85-98 (45-60)
30.5- 1.2 85-98 (< 45)
4<0.5 45-60 (< 45)

8. O9PO3UNOHH A A OITACHOCTDB"
H CTEIIEHb BAJIJIBL, %

2 CJIABAZ 85-98

3 CPE/IHAA 60-85

4 CUJIbHAA 45-60

5 OUEHb CUJIbHAS < 45

9 .CTEINEHBOPO3UU"
H CTEIIEHb BAJIJIBL, %

2 CJIABASI 85-98

3 CPE/IHSIS 60-85

4 CWJILHAS 45-60

5 OUEHb CUJIbHAS < 45

10. YKJIOHBI"
H YKIJIOH,I'PAJ]. BAJIJIBL, %

21-385-98
33-860-85
48 -3045-60
5>30<45

11.MOUHOCTbIIOUYBBI"
H CJION, CM

BAJUIBLY%:IIJIOTHASI(PBIXJIAS) IIOPOJA

1> 200 98-100 (98-100)

2 100 - 200 85-98 (98-100)
350 - 100 60-85 (85-98)

4 30 - 50 45-60 (60-85)

5 < 30 < 45 (45-60)

12MEXAHUWYECKU I COCTAB"
H HA3BAHMUE BAJUIBL, %:CKEJIETA<25%

1 TJIMHA 85-98 (60-85)

2 TSDKEJIBIN CYTJIMHOK 98-100 (85-98)
3 CPEJIHUII CYTJIMHOK 90-98 (60-85)

4 JIETKUAM CYTJIMHOK 85-90 (60-85)

I3.KAMEHUCTOCTbBH"
H CTEIIEHb, M3/ra BAJIJIBL, %

2 < 50 (CJIABO) 85-89

350 - 100 60-85

4100 - 200 (CWJTLHAST) 45-60
5> 200 OYEHDb CWJILHAS < 45

14 KAPBOHATBI"
H COAEPXAHMUE,% BAJIJIBIL, %

CEJIbCKOXO3SIMCTBEHHBIE HAVKH
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2 25-50 (ECTD) 85-95

15.3ACOJTEHHUE"
H CTEIIEHb BAJIJI(Na%=5-10, 10-15, >15)

1 HE3ACOJIEHHAA 98-100, 85-98, 60-85
2 CJIABO------- 85-98, 60-85, 60-85

3 CPEJHE------ 60-85, 60-85, 45-60

4 CUJIbHO------ 45-60, 45-60, < 45

5 OYEHb CHJIBHO 45-60, < 45, <45

16 OTJTIEEHUE"
H CTEIIEHb BAJIJIBL, %

2 CJIABO 85-98

3 TJIEBATAS 60-85
4 TJIEEBASY 45-60
5 TJIEM < 45

BBenenne mMephl WK MOKa3aTelNs MPUTOAHO-
CTH HEOOXOAMMO JJIsi MHOTOYHCIICHHBIX MPUIIOKEHUIL:
KaJaCTPOBBIX OILIEHOK, OMpPENEJICHHs] CTPYKTYpPhI YIro-
I, BEIOOpa M Pa3MEMICHUS CEIbCKOXO3IHCTBEHHBIX
KynbTyp u Ap. OHa MOXXET NMPUMEHATHCS Ha YPOBHE
KOHTYpa, 10JIs, X03sicTBa, pailoHa.

OmnpepensieTcst Takas OICHKa 000OIIEHIEM COBO-
KYIHOCTH TTOKa3aTeJiei, MEIOINX OTHOIIEHHE K TO-
CTaBJICHHOM Lieu. B kadecTBe TakOM Mepbl HCIOJIb-
3YIOTCS PA3HOTO pojia pacUe€THbIE HHJIEKCHI, OCHOBHBIE
13 KOTOPBIX MPEICTABICHBI B CIEAYIONIEM CITHCKE.

1. WMN. Kapmanos [2] - IlouBenHo-
HKOJIOTHUYECKUI MHAEKC - CpeAHHi Oall MOYBEHHBIX
IIPU3HAKOB.

2. T.A. I'punuenko u A.A. Eropuus [1]:

Yi= exp{-k*|(Xi-A)/(A-B)["}

rae X - UICXOMHBIN MoKa3arenb, Aj -ontumyM, Bi
-Hauxymamue 3HadeHus, k = 5, h = 3 - mogoOpans! s
KOHKpETHBIX ycnoBui; mpu Xi > A Y = 1.

CBOIHBIN ITOKa3aTeNb KA4eCTBA 3€MIIM:

P = [Y1*Y2*.. %Y Y™,

3. B. Jlunkem [25] - uHIEKC aKTUBHOCTH JIUMH-
TUpYIOIIEro ¢akropa:

LFA=[(Z1*Z,*...*Z)™2/10]V2

rae Zi - HOpMUPOBaHHBIE 3HAYEHUS JTHUMUTHUPY-
IOLIMX 3HAYCHHH.

4. B ucuepnelBamOLEM PYKOBOJCTBE IO OLIEHKE
semens ®AO [21 u np.) nmpeanoxeH HHAEKC oOmiei
MPOAYKTHBHOCTH [5]:

P=L*T*N*S*O*A*M*D*H,

rae L - peiiTHHT MOILTHOCTH MOYBbI, T- MeXaHH-
YECKOI'0 COCTaBa,

N - HacBIIIEHHOCTH OCHOBAaHHUSIMM, S - CTEIEHHU
3aconenus, O - Tymyca,

A - eMKOCTH KaTHOHHOTO OOMEHa M Xapakrepa
TJIMHUCTHIX MUHEPAJIOB,

M - marepuHckoii mopojsl, D - cTeneHu npeHu-
POBaHHOCTH,

H - yBnaxxHeHuUs1, HATPUMED, U3 TAOJUIIBL:

[IpoayKTHBHOCTh 3€MeNb OLICHMBACTCS IO 3HA-
qyeHuio P:
100-65 - oueHsb BBICOKas
64-35 - BeICOKas
34-20 - cpenuss
19-8 - nuskas
7-0 - oueHb HU3KAaI.

AN

5. ®AO [22]:

LUI=100* (R1*R2* ... *Ry)

rae LUI- onenka 3emens (Land Unit Index), %,
Ri-peitTHHr i-ro mpu3Haka.

6. TUC AJIATITEP [13]: 1/t
LUI =100 * [( Ry * Ro* ... * Ry )]t

OreHKa MPUTOTHOCTH 3€MENb MO YIO/bs C yde-
toM uHAekca (LUI) mpoBoamtcs mo 5-tm OanpHOM
cHucTeMe:

- 1 xmace (LUI >75%)-BecbMa IpUTOIHBIC: MIME-
I0TCSI JIMLIB JIETKHE OTpaHUYeHUs He Ooiee yeM Ha 3/4
TEePPUTOPHUH.

- 2 xmacc (74-50%)-yMepeHHO MPHUTOIHBIE:
Cpe/iHMe OrpaHuueHHsl He Oosee yeM Ha 2/3 TeppuTo-
puH.

- 3 xiacc (50-25%)-cnabo MpUroAHBIE: CPETHHE
OrpaHW4eHus Ha 2/3 TeppUTOpHM U HE OoJiee OJJHOTO
TIOKa3aTesl C TSHKEIBIMHU OTPaHUUCHHUSIMH.

- 4 xmacc (<25%)-HenpHUTroAHBIE: BOIIPOC O BO3-
MOYKHOCTH HCTIONIb30BaHMS TPEOYeT JOMOIHUTEIBHBIX
9SKOHOMHYECKHX 000CHOBaHMH.

[Mocmennuii Kjacc MOXET MOAPA3/IENAThCS Ha
nBa moakiacca. [Ipaktudeckw HempurojHsle (4a),
€CIIM MMEIOTCSI TsDKeJble OrpaHuueHus Ha 2/3 teppu-
TOPHH, HO OHHM MOT'YT OBITh yCTpaHEHBI NPU 3HAYH-
TeNbHBIX MaTepHalbHBIX 3aTparax. HemnpuroaHsie
(46), eci UMETOT TSKETIBIE OTPAaHUYCHHUS, KOTOPHIE HE
MOTYT OBITh yCTpaHEHHI.

WimrocTpanyeil onmMcaHHOTO TIOX0/1a SIBIISIOTCS
nuanorosast skcriepTHast cucteMa LAND u ee kapro-
rpadudeckas peanmmzanuss ADAPTER.

Ha MoHHMTOpE BBICBEUMBAIOTCS TIOOYEPETHO MPHU-
3HAaKH C COOTBETCTBYIOLIMMH TIpajlallUsIMHU WX 3HaUe-
Hui. g Kaxa0# rpajaiuu npeiaraeTca WHTepBaj
pENTHHTOB, KOTOPBI MOXKET OBITh W3MEHEH IOJIB30-
BaTeJeM B MHTEPAKTUBHOM PEXHME.
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PEJIBE®
Ne OJIEMEHT  BAJIJIBL%

1 BOJIOPA3JIET

85-98
2 CKJIOH <2 98-100
3 CKJIOH 2-5 85-98
4 I[EHTP. [IOMA 60-85

5 IIPUPYCJI. [IOUMA 45-60

6 PABHUHA 85-98

Ecnu 6epeme asmom nokazamens é pacuem,
eeeoume eauwt 6ann, unaue 0: B%=? 85

VBIIAXHEHMUME

Ne CTEIIEHDB BAJIJIBL %

60-85
2 HOPMAIJILHOE

98-100

3 DIMIM30/1.ITEPEYBIJIAX.

4 TIEPUOA.ITEPEYBJIAXK.

5 IIOCTOSIHHOE ITEPEVYBIJIAXK. < 45
Ecnu 6epeme asmom nokazamens é pacuem
eéseoume eéawt o6ann, unaue 0: B%=2 98

85-98
45-60

B nanHOM mpumepe u316 mokasareneir BIOpaHO 12 u
B Tab1.2

HpEeJCTaBICHA CBOJKA IMPHU3HAKOB U UX PEUTHHIOB,
SIBJIIOILASICS SKCIIEPTHON XapaKTEPUCTUKON KOHTYpA.
Tabmuma 2. DKCIIEPTHASA XAPAKTEPUCTHUKA
OBBEKTA (t=12)

No|ITokazaTtenwu | Ban |

11.PEJBE® 85
23.0KYJIBTYPEHHOCTHLS88

34 JPEHUPOBAHHOCTDb99
45.YVBIIAXHEHUE 98
5S7.TPYHTOBBIEBObI 100
68.DOPO3UOHHA A OITIACHOCTS 85
79.CTEITIEHBDPO3UU 85

810. YKJIOHBI 65
911.MOU[HOCTBIIOUYUBbBISBS
10122MEXAHMUYECKMHM COCTAB 85

Tabnuma 3. DKCIEPTHBIE OICHKH COOTBETCTBHUS
MIPUTOTHOCTH
3eMelib 3HadeHusM LUI

Ne .| Petitunr | Uarepnperanus |

1 76-100 ITpuroaHb NOA NALTHIO|
2 51-75 TlpuroaHbl Mo CEHOKOCHI|
3 50-25 IpurogHs! mox macTOMIIE,

4 <25 He npuronHsie

PesynpraThl cueTa HpeacTaBIsAIOTCA B BHIC Tad-
JMIBI, TOe yKa3aHbl HOMEpa KOHTYPOB, PEHTHHT H
HHTEPIpETaNnyns NOTyIeHHON OlleHKH (Tabi. 4)

Tabnuua 4. UTOI' PACYETOB

|Ne komtypa| ITPUT'OJHOCTH 3EMEJIb |
OBILMI MHJIEKC LUI

1 TIOJ ITALLHIO 87

YTO AEJIATB?: 1- koppekmupyem obannsl, 2- 3a-
eéepuienue cuema?

Ilo BBIOpaHHBIM [OKA3aTENSIM  BBIYUCIISACTCS
LUI, u, coriacHO NpUHSATHIX HOPM, JAETCS €ro UHTEP-

npeTanys, T.. Ha3BaHWE KaTErOpHy IMPHUTOIHOCTH
(Tabm. 3):

B tom ciyqae, eciin LUI<50%, MokHO IIpoBecTH
KOPPEKTHPOBKY NMPHUCBOSHHBIX PEHTHHTOB. [lJIsl 3TOTO
BBIBOJIUTCS CIIMCOK JINMUTHPYIOIINX TIOKa3aTeleH, T.e.
TeX MPU3HAKOB, KOTOPbIE MMEIOT MUHUMAJIbHBIE 3HA-
YeHUs peUTHHTOB (TadI. 4):

Tabmuma
4.
KATETOPUS TTPUTOJTHOCTD 3EMEJIb
OBIIMI UHJEKC
3 [1O/T ITACTBHIIA 43

YTO AEJIATH?: 1- koppekmupyem bann, 2-
3aeepuiaem cuem ? 2

JIMMUTUPYIOLIUE ®AKTOPbI

BAJIJI
2.KOHTYPHOCTHD 20
4 APEHNUPOBAHOCTDb 20
9.CTEIIEHBOPO3UH 20

CEJIbCKOXO3SIMCTBEHHBIE HAVKH
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Ha ocHOBaHMH MOJTyYEHHBIX OLICHOK MOYKHO pa3-
paboTaTh CTPATETHIO IPEAOTBPAIICHUS BO3HHUKHOBE-
HUSL JIUMUTUPYIOMIHX (AKTOPOB U UX YCTPAHCHHUH.

Pe3ynbTaThl BBIMHCIIEHHN MOTYT OBITh PEICTAB-
JICHBI B BHUJIE KAPTOTPAMM, JJIsi TIOCTPOCHUSI KOTOPBIX
UCIIONIb3YETCsl BBEJICHHAs MMOYBCHHAsl KapTa XO3sid-
ctBa. Ee KOHTYpa mepekpaiiiBaroTcs B IIBET, BEIOpaH-
HBIN JJIs1 TAHHOM KaTeropyu MPUTOTHOCTH.

[IpuBencHHBIC pacyeThl W WHTEPIPETALUU CO-
CTaBIISAIOT MPOLEAYPHBIC 3HAHUS CUCTEMBI.

3AKJIIOYEHUE

[pencraBneHHas 3KCIEPTHAS CHCTEMa JIOBOJIBHO
OrpaHHYeHa MO BO3MOXKHOCTAM. JleKinapaTHBHbIC 3HA-
HUS BKJIFOYAIOT WCUYCPIBIBAIONIMN CIHCOK MOKa3aTe-
me s oueHkH, ucnonb3dyemsrii ®AO, CHIA u B

Poccun. MynbTUIIITUKATHUBHBIE TPOLIEYPHBIC pelie-
HUS MIAPOKO MCTIONB3YIOTCS M JOCTATOYHO arpoOupo-
BaHBI Ha NpakTHKe. JIeTKO pacHIupsIOTCs paMKH IO-
JOOHOTO TOAX0Ja, B YaCTHOCTU MOJOOHBIM 00pa3oMm
pelannuch 3aJa4il OICHOK IPUTOJHOCTH TI0YB JUIS
OpOIIICHNS, OCYIICHUS W I BBIOOpa 3eMeNb Hanbo-
Jiee  COOTBETCTBYIOIIUX  CEIBCKOXO3SHCTBEHHBIM
KYJbTypam.

OpHako cHucTeMa IMOKa HE CHOCOOHa camMoo00y-
YaThCs, KOMUTh 3HAHUS U PE3yIbTAThl MOJYYCHHBIX
pEIICHU U PEKOMEHIANUN B COOTBETCTBYIOIIUX 0Oa-
3ax JaHHBIX u Jp. TeM He MeHee, M0 Mepe Pa3BUTHUS
OHa MOXXET CTaTh IOJE3HBIM MOIYJeM B pacrpene-
JICHHBIX CHCTEMax VIIPAaBJICHUS PAalMOHAIBHBIM WC-
MTOJTF30BAHNEM 3EMEITh.
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KROTKA HISTORIA EKIERKI BINGA

)

Abstrakt. Liczba pi i kwadratura kota fascynujq ludzi od kilku tysiecy lat. Pod koniec XIX wieku stato sig
Jjasne, Ze nie jest mozliwe dokonacé dokladnej kwadratur kola. W tym samym okresie powstal przyrzqd do

kreslenia przyblizonego kwadratu dla zadanego kola.

Stowa kluczowe: ekierka, liczba pi, kolo, kwadrat, tangens

A short history of Bing's Square

Abstract. The number pi and the squaring the circle fascinated human beings for a thousand years. In the
late of 19th century it started to be clear that the squaring of the circle is impossible to accomplish. Almost in the
same period of time was invented device which allowed to build approximate square for a given circle.

Keywords: circle, circular square, number pi, square, tangent

1. Wprowadzenie

W roku 1882 niemiecki matematyk Carl Louis
Ferdinand von Lindemann opublikowat prace, w
ktorej wykazal, ze liczba pi (m) jest liczbg
transcendentng [1]. Innymi stowy liczba pi nie jest
liczba algebraiczna, zatem liczba pi nie jest
pierwiastkiem zadnego wielomianu 0
wspoétczynnikach wymiernych. Lindermann dowiodt
przez to, ze konstrukcja klasyczna kwadratury kota nie
jest mozliwa. Autor potozyl ostateczny kres
zmaganiom z kwadraturg kota. Nie da si¢ zbudowac
kwadratu tylko przy pomocy cyrkla i linialu bez
podzialki, ktoéry ma takie same pole, jak z gory zadane
koto. Oczywiscie zawsze dla kota o polu A, istnieje
kwadrat o takim samym polu. Wystarczy w tym celu
zbudowa¢ kwadrat o boku réwnym pierwiastek
arytmetyczny z A. Istnieje szereg metod na
zrealizowanie kwadratury przyblizonej. Jedng z takich
metod jest zastosowanie ekierki Binga do budowy
kwadratu.

2. Zasada ekierki Binga

Ekierka Binga jest to przyrzad shuzacy glownie
do dokonania przyblizonej kwadratury kota. W tym
wypadku wyznacza ona bezposrednio bok kwadratu o
polu prawie rownym polu danego kota. Pomyst takie;j
ekierki i jej metode zrealizowal rosyjski inzynier
Edward Bing. Jego ekierka (w sumie trojkat
prostokatny) o katach ostrych 27°36' 1 62°24',
umiejscowiona w dowolnym kole w taki sposob, ze
wierzchotek przy najmniejszym kacie lezy na okregu
kota, a przeciwprostokatna wzdtuz $rednicy, okresla
bok kwadratu o polu bliskim polu kota. Bok ten to
cigciwa wyznaczona przez przyprostokatng przylegla
do tego kata. Tu warto doda¢, ze ckierka Binga
pozwala dokona¢ szereg innych przyblizonych
konstrukcji, w tym: (i) kwadratury Kkota, (ii)
wyznaczy¢ dtugos¢ okregu kota, (iii) dla zadanej
dlugosci okregu wyznaczy¢ $rednicg kota, (iv) dla
danego kwadratu wyznaczy¢ koto o tym samym polu,
(v) wyznaczyé wartosci m, \m, m? oraz dokonaé
kwadratury elipsy.

© Mieczystaw Szyszkowicz, 2016
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Zasada ekierki Binga: Pole kota A = nr?=x?=(2rcos([))>=4r?cos?(")) i cos?([))= n/4.

Edward Bing byl rosyjskim inzynierem.
Pracowal on jako dyrektor dziatu technicznego w
fabryce kolejowej (Russian-Baltic Waggon Works) w
Rydze. W roku 1876 Bing dostarczyl trzy
egzemplarze ekierki swojego pomystu do muzeum w
Londynie (Science Museum of South Kensington) na
specjalna wystawe poswiecong nowinkom
technicznym (Special Loan Collection of Scientific
Apparatus). Jedna z tych ekierek wykonana byta ze
stali, a dwie pozostate byty zrobione z drewna. Krotka
informacja o ekierce Binga ukazata si¢ w trzecim
wydaniu katalogu do tej wystawy w roku 1876.
Metalowa ekierka spoczywala w mahoniowym
pudelku z napisem: Bing's Circular Square.
Kreiswinkel. Equerre circulaire. Cosinus o = V/4. (o
= 27° 35' 49.636"). Jak wida¢ Bing bardzo starannie
wyznaczyl warto$¢ kata. Informacje te zawarte sa w
krotkim  liscie  pracownika muzeum Davida
Baxandalla do redakcji Nature w 1918 roku (patrz
[4]).

Ekierke Binga jest stosunkowo tatwo zbudowac.
W przypadku, gdy celem jest tylko sama konstrukcja
ekierki Binga, to oczywiscie w ogdle nie ma potrzeby
wyznacza¢ wartosci jej kata. Latwo jest wyliczy¢, ze
tangens kata musi by¢ roéwny sqrt(4/pi-1). (Mamy

cos?o, = m/4, sino = 4-m/4, stad tgo = (4—m)/n). Zatem
w sumie szukamy utamka przyblizajacego t¢ warto$¢
tangensa. Korzystajac z utamka tancuchowego dla tej
warto§ci tangensa (patrz program), a nastepnie
obliczajac jego redukty, dostajemy kolejno utamki
11, 1/2, 11/21, 12/23, 23/44, itd. Utamek 23/44
dobrze przybliza warto$¢ tangensa dla kata
okreslonego przez Binga. Spdjrzmy troch¢ na
zwiazane z tym zagadnieniem rachunki. Przedstawimy
kat 27° 35' 49.6" = 27° + 3560 + 49.6"/3600 w
postaci 27.59711°. Jego tangens wynosi
0.522723200877063... . Odpowiadajacy tej wartosci
utamek tancuchowy ma nastepujacg postac¢ [0; 1, 1,
10, 1, 1, 126, 3, 45,...], a jego kolejne redukty sg jak
podane powyzej. Utamek tancuchowy daje najlepsze
wymierne przyblizenie.

3. Historia pomystu ekierki

Okazuje si¢, ze w pismie Nature pojawito si¢
kilka publikacji na ten temat. Ich autorzy ,,odkrywaja”
zasad¢ ekierki Binga. Ostatnia publikacja datowana
jest na 20 czerwca 1918 i dopiero ona informuje o
ekierce Binga i kladzie kres tym niby nowym
odkryciom rzeczy juz znanej. Natomiast wszystkie
wczesniejsze prace pomijaty catkowicie wynalazek
Binga. Autorzy, zapewne nie§wiadomie, publikowali
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te sama ide, jako wtasne i oryginalne odkrycie. Tutaj
mamy dwie prace z roku 1914. Jedna z nich jest
napisana przez Hughesa, a druga za$ przez Mathewsa
[2]. Mathews w istocie szczegdotowo objasnia metode
przedstawiong przez Hughesa. Prace te sg polaczone i
zamieszczone pod wspolnym tytulem. W obu
przypadkach wystepuje trojkat prostokatny o bokach
23 1 44. W sumie to boki trojkata maja pozostawaé w
takiej proporcji 23:44, to daje dobre przyblizenie dla
tangensa wymaganego kata. Po czterech latach od
tych dwoch krotkich prac, bo w roku 1918,
publikowany jest list do edytora pisma Nature, w
ktérym  jego  autor  podsumowuje  metode
poprzednikow [3]. List ten ukazuje si¢ w pismie
Nature 6 czerwca, a juz 20 czerwca 1918 publikowane
sa dwa listy z uwagami do tego opublikowanego
wczesniej. Pierwszy list jest od Smeala, gdzie jego
autor donosi, ze widzial w muzeum ekierk¢ Binga. W
drugim liscie wiadomo$¢ na temat trojkata Binga i
jego obecno$ci na wystawie potwierdza David
Baxandall przedstawiciel muzeum The Science
Museum (South Kensington) [4]. To jeszcze nie
koniec epopei ekierki Binga. W 1961 roku ukazuje sig¢
publikacja Loynesa z tym samym odkryciem [5].
Jednak redaktor naczelny pisma The Mathematical
Gazette [5], zapewne kierowany do$wiadczeniem lub
przystowiowym nosem, prosi czytelnikéw o
doniesienia na temat potencjalnej historii tej
konstrukcji. Zdaje si¢ nikt si¢ nie pojawit.

Troch¢ inna w swoim charakterze a zarazem
weczesniejsza seria publikacji na temat ekierki Binga
pojawita si¢ w latach 1885 - 1898. W przeciwienstwie
do prac w Nature, te publikacje za autora konstrukcji
poddaja Edwarda Binga i szeroko omawiajg jego
trojkat. Dwa czasopisma amerykanskie The Engineer
(June 5, 1885) oraz Scientific American (August 1,
1885) raportuja doniesienie o tym przyrzadzie [6, 7].
Oba amerykanskie pisma w sumie zamieszczajg
thumaczenie wyktadu profesora Fischera
opublikowanego w Dingler’s Polytechnic Journal
[8,9]. Cyfrowy dostgp do tego niemieckiego pisma
zapewnia nastgpujaca strona internetowa:
http://www.polytechnischesjournal.de/en/project/dingl
er-online/. Tu proponowane stowa kluczowe do
szukania sg nastgpujace ,,Bing Kreiswinkel”. Pozwala

4. PracaBinga

Po uporczywym poszukiwaniu pracy zrodiowej
opracowanej przez Edwarda Binga udalo si¢ autorowi
tego artykutu zidentyfikowaé publikacje z roku 1877
[11]. Nie jest pewne czy jest to pierwsza publikacja
Binga o jego ekierce. Bing w swojej pracy
przedstawia kilka r6znych zastosowan ekierki i sg to
wszystkie mozliwosci ekierki wymienione powyzej.
Warto dodaé, ze stosuje on (wlasciwy) trojkat o
bokach w proporcji 23:44. Trudno dociec kiedy
doktadnie Edward Bing dokonal swojego wynalazku.
Wydaje si¢, ze data 1836 podana w [10] jest jednak
zbyt wczesna. Z drugiej strony, w przypadku obu dat,
odkrycie Lindermanna bylo jeszcze nieznane, to
dopiero rok 1882 [1].

Tu warto wspomnie¢, ze mamy tez w miar¢
wczesny $lad zauwazenia odkrycia ekierki Binga w
Polsce. Co ciekawe jest on znacznie wczesniejszy niz
prace publikowane w Nature (rok 1902 a rok 1914).
W dniu 4 marca 1902 roku w Warszawie, odbylo si¢

posiedzenie inzynierow z Warszawskiej Sekcji
Technicznej [12]. Na tym zebraniu inzynier
Stowikowski ~ wyglosit  referat pt. ,Katowka

konstrukcyjna". Odczyt ten wlasnie dotyczyl ekierki
Binga. Zasada tego przyrzadu, bedacego tylko ekierka
(wegielnica) o szczegblnych wymiarach, wzbudzita
szerokie zainteresowanie stuchaczy [12].
5. Whniosek i program
Obecnie ekierka Binga pozostata tylko w sferze

ciekawostki zwigzanej z liczba pi. Idea zbudowania
przyrzadu, ktory wykonuje przyblizong kwadrature
kota jest warta zainteresowania. Przynajmniej na
poziomie popularno-naukowym czy edukacyjnym. Na
koniec krotki program w jezyku R [13], ktory
wyznacza Kkolejne wymierne przyblizenia dla
tangensa. W sumie podaje, ze najlepsza jest proporcja
23:44. Te z wigkszymi licznikami i mianownikami, a
zarazem dokladniejsze, s3 trudne w realizacji ekierki
Binga,

# Program Bing znajduje wymierne aproksymacje

# Autor M. Szyszkowicz

library(contfrac); options(digits=15)

x=sqrt((4-pi)/pi) # x=0.522723200877063

# Przedstawiamy x w utamkach tancuchowych

tana=as_cf(x, n=9)

to zidentyfikowa¢ dwie prace zwigzane z ekierkg print(tana) #utamek tancuchowy:
Binga [8, 9]. Roéwniez te stowa kluczowe daja  [0;1,1,10,1,1,126,3,45]
pozytywne wyniki poszukiwania w Google. ulamki = convergents(tana)

Na koniec warto wspomnie¢, ze pytanie o ekierke print(ulamki$A) #Liczniki
Binga, jako pytanie testowe pojawilo si¢ na  :0,1,1,11,12,23,2910,8753,396795
Wroctawskim Portalu Matematycznym (grudzien print(ulamki$B) #Mianowniki
2015 roku) [10]. Portal zamieszcza odpowiedz do tego  :1,1,2,21,23,44,5567,16745,759092
pytania i podaje rozmiary trojkata, jako 131 1 250 (tj. L=ulamki$A; M=ulamki$B
proporcje bokdéw 131:250), a za date odkrycia ekierki for (iin 1:.9){
rok 1836. Poniewaz portal ten ma na celu r=L[i}/M[i]
popularyzowaé¢ matematyke, wigc wydaje sig, ze wynik =c (x, r, L[i], M[i])
wigcej informacji o konstrukcji Binga oraz jej print(wynik)}
doktadniejsze przyblizenie (w tym ulamek 23/44 #Koniec
zamiast z niewidomych powodéw przedstawionego na
portalu 131/250) warte sa rozpowszechnienia.
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Cesunoxnc Manuxosna Abacosa
accucmenm
Asepbatioocanckuii I'ocyoapemeennviti Yuueypcumem Hegpmu u Ipomvrunennocmu

AHAJIN3 PABOTbI U AHTUKOPPO3MOHHAS HOJIMMEPHAS 3ALIUTA
JETAJIEN NIOTI'PYKHBIX HEHTPOBEXKXKHBIX HACOCOB

PE3IOME

Jna 3awumol pabouux nogepxHocmetl om KOppO3UU HANPAGTAIOUUX ANNAPAMO8 NOZPYICHBIX INeKMPOHA-
cocoe pa3pa60maHbz SHOKCuaHO-SMlebCMOHHble Komno3uyuu ons 3auumHslx noprlmuﬁ HA OCHose cmecu
HANOJIHEHHO20 MexXHUYecKum yenepooom NPOMBILUIEHHO20 KapOOKCUTUPOBAHHO20 bymaouen-
axpunonumpuivrozo namexca BHK 40/4 u snokcuonoii cmonvr 3/]-20. Hzyuenue cmpykmypul u c80oUcme 3a-
WUMHbLX noprlmm? nokasanuno ux 3(1)([)6Kmu6Hbl€ 3aujunirole ceoticmea. Du3uUKO-XUMUYECKUMU MEeMOoOaMU aHd-
JU306 NOKA3AHO 63AUMHOe ducnepcupoeanue U 63AUMHOE XUMUYECKOE 83AUMOOeCmEUe KOMNOHEHIMO8 IMYNIbCU-
OHHOU Komno3uyuu. Tlocnotinas cmpyKkmypa ImyJ1bCUOHHbLX I’lOKpblmulZ no3seoJisiem npumersims ux 0 3aujumeol
mMemajiloe ont Koppo3uu u 31aCmudHblx NOJUMEPHBIX Mamepuailos om 63aUMO0elicmeus amMocd)eprlx ¢a1<m0—
pog usmenenuem coomuowernus I-20 u BHK 40/4 8 omMy1bCuoHHOU KOMNO3UYUU.

SUMMARY

Epoxy-emulsion compaositions for protective coatings on the base of mixture of industrial carboxyl butadi-
ene-acrylonitrile latex BNC 40/4 filled by technical carbon and epoxy resin ED-20 have been developed. Study
of the structure and properties of protective coatings has showed their effective protective properties. Inter dis-
persion and chemical interaction of the emulsion composition components have been shown by physic-chemical
methods of analysis. Laminated structure of emulsion coatings permits to apply them for protection of metals
from corrosion and elastic polymer materials by correspondents changing ED-20 and BNC 40/4 ratio in the
emulsion compositions.

PammonanpHOE  WCHONB30BaHWME HEPTH KAk  TapaHTHUPOBATh MPEIOTBPAIICHHE 3arpsi3HEHHS Mops,

HEBOCIIOJTHUMOT'O MCTOYHHKA SHECPTHUHU U CBIPbA — CC-
TOMHS BaKHEHIIAs TOCyJAapCTBEHHAs 3ajada Uit
A3zepOaitpkanckoit PecyOmuku. Hemormyctumo 1io-
najaHne B MOPCKYIO CpPely I'PYHTOBOTO 3arpsi3HEHUs
B mporecce Oypenus ckpaxxuH. ClieoBaTeIbHO, TEX-
HOJIOTHSI JTOOBIYU YTJIEBOJOPOJHOTO CHIPhs JTOJDKHA

MpUEeMJIEMON J00BIYEH YTIEBOIOPOIHOTO CHIPbS Ha
Kacriun MOXeT OBITh TONBKO TEXHOJIOTHS «HYJIEBOTO
cOpocay.

Hedrsaapie mnpombicia Ha A3sepOaimkaHCKON
PecniyOninke HaxonsTCs HA TOCIEIHEW CTaauM JKC-
IUTyaTallid ¥ XapaKTEePU3YIOTCS CHIbHON OOBOIHEH-
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HOCTBIO J10OBIBAEMOW MPOAYKIHWH U3 CKBaXKUHBI,
OOJIBIIUM KOJMYECTBOM MECKa, Pa3IMYHBIX COJNCH U
MuHepanoB. JJo6sraa Hedtn n3 G6onee 80 % ocHOBHO-
ro QoHIa CKBaXHH, OCYIIECTBISIETCS MEXaHHU3UPO-
BaHHBIMU CIIOCO0aMH, C MPUMEHEHHEM MITAHTOBBIX
CKBaXHHHBIX HAacOCHBIX ycTaHOBOK (ILICHY) wmm
UCIIOJIb30BAaHUEM OECIITAHTOBBIX, JJIEKTPONOTPYKHBIX

HacocHbIX ycTtaHoBok (YOIIH). C yderom Oosbmimx
KOJIMYECTB IUIACTOBBIX BOJ B COCTaBe JOOBIBAEMOI
HepTHn, npmmeHeHne IIICHY craHoBuTCS Mamodg-
(eKTUBHBIM, TEM CaMBIM OTKPBIBAIOTCS OOJbBIIHE
BO3MOXKHOCTH [UISl HCIIOJIB30BAHUS 3JIEKTPOIOTPYXK-
HBIX HACOCHBIX ycTaHOBOK. Ha puc. 1 mokasaHsl me-
TOJIBI JOOBIUM HEPTH.
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BHe3amHble OTKa3bl JeTaje U y3/10B He(TeIpo-
MBICIIOBOTO 00OpYJOBaHUS TNPHUBOAAT K CHIDKCHHIO
3(h(heKTHBHOCTH ero MCIob30Banus [1,2] u aHTpOIIO-
TeHHOH 3MHUCCHH 3arps3HSIOMINX BEIIECTB B aTMOChe-
pYy, IoYBY ¥ BOJbl. HeoOX0qMMO OTMETHTB, UTO HPO-
BEJICHHE  HAUISKAIIUX  PEMOHTHBIX  paboT B
3HAYUTENLHON CTENEeHU 3aTPYAHEHO B CHIIy pa3opo-
CaHHOCTH HE(TSIHBIX W Ta30BBIX CKBa)XUH IO pETHO-
HaMm pecryonuku. [lopermenue 3¢GeKTHBHOCTH HC-
MOJIF30BAHMS CKBAXXMHHBIX HAcCOCOB - OJHA U3
OCHOBHBIX 3324 pa3padOTKH HE(PTIHBIX MECTOPOXK-
neHnit [3,4].

W3BecTHO, YTO IIMPOKO TPUMEHAEMBIE Ha
He(TSHBIX MECTOPOXKACHHAX CKBaXKMHHBIC MITAHIO-
BbI€ HACOCHBIE YCTAHOBKH, HAPS/Y C ONpPEeICHHBIMU
NPEeUMYIIECTBAMH, UMEIOT M OTPaHWYEHUs] B IpUMe-
HEHUH, 0COOEHHO TpH OOJBIINX TIyOMHAaX HOABECKH
HacocoB. B atux ycnoBusix 6onee 3pQeKkTHBHBIM sIB-
JSIETCSl  MCIOJIb30BaHUE OECIITaHIOBBIX YCTAHOBOK.
Cpeaun HUX 0c000€ MECTO 3aHHUMAIOT YCTaHOBKH
CKB)KUHHBIX 3NEKTPOIEHTPOOEIKHBIX HAacOCOB
(YOIIH), xoTopsIe KaK MO HAIOpy, Tak U IO IPOU3BO-
JUTEIBHOCTH MPEBBINAIOT 00JacTh NPUMEHEHUS
IITAHTOBBIX HACOCOB. JIpyrMM BakKHBIM TNpeHMyIIie-
CTBOM 3JIEKTPOLIEHTPOOEKHBIX HACOCOB SIBJISICTCS HX
BBICOKAasl PEMOHTOIIPUIOHOCTh B YaCTH MOJICPKAHUS

MeToabl A06blun HedTH

U BOCCTAHOBJICHHS pPabOTOCIOCOOHOTO COCTOSHUS
MyTEM NPOBEACHUS PEMOHTHBIX PadoT.

XapakTepHOHl B SKCIDTYTallHOHHOM OTHOIICHUH
OOJIBIICH YacTH CKBaXXHH MECTOPOXKICHIH ATIepoHa
SIBIIICTCS ~ CHUIBHOE  OOBOJHEHHOCTH  TOOBIBaeMOM
He(pTH ¥ HAUYWEe B HEW 3HAYUTEIHHOTO KOJIHYCCTBA
MecKa, pa3InIHBIX COJieH, cepoBomopona u T.1. [Ipu-
CyTCTBHE B NOOBIBaeMOW He(TH OOJIBIIOrO KOJHYE-
CTBa MEXaHWYIECKHUX IPUMECEH, Ta3a U BOJABI (HEPEIKO
arpeccCUBHON) CHJIBHO 3aTPyJHSET HKCIUTyaTaIuio
CKBAa)XXMH, PE3KO TIOBBIIIAET H3HOC 000pyIOBaHUS,
YCIIOXHSET 00CTy)KMBaHHE CKBAXXKHH, IIPU 3TOM CyIIIe-
CTBEHHO BO3PACTaIOT SKCIUTYaTallMOHHBIE PACXO/BI.

YCTaHOBKM  3JEKTPUUECKUX  ICHTPHU(YTOBBIX
HacocoB (YOLH) mcnonp3yroTcss B HETSHBIX CKBa-
JKIHAX [IPH PA3TUIHBIX YCIOBHSIX:

- B ITOJIHOCTBIO WJIHM MOYTH 0€3BOIHBIX HE(TSHBIX
CKBa)XKHMHaX;

- sl yCTpaHEHHs M3 JOObIBAEMOHM KHIKOCTH
IIecKa M rasa;

- B arpecCHBHBIX Cpelax M Cpelax ¢ IOBBIIICH-
HOM TeMmIiepaTypoH.

B 3aBucHMOCTH OT IPOBOJUMBIX OTEpalui, CBs-
3aHHBIX C COCTAaBOM H3BIICKa€MOMN KHUIKOCTH, UCIIONb-
3ytorcs 60 o00braHBIe Hacockl (YOJIIHO), smbGo
Hacocbl YOLHK mpu noBblieHHOM KOPPO3UU.

TEXHUYECKHNE HAYKHU
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CKBa)XMHBI Ha MECTOPOXKICHUAX A3sepOaiimkaHa
obecrieunBatorcss 1eHTprupyropanueivu (OIIHU) u

JluHaMuKa MCIOJIb30BaHHs ITUX HACOCOB M pac-
XOJIbI HA PEeMOHTHBIE paboThl B mepuon 2011-2015r.

muagparMOBBIMH  DIICKTPOIIOTPYKHBIMH ~ HACOCaMU  IIpeJCTaBIieHa B Tabmmme 1.
(BAH).
Tabmmma 1
UYwcino 1 SKCIUTyaTaIioHHBIe pacxo sl HacocoB padoraromux B 2011-2015 rogax
HaumeHoBaHHe HACOCOB 2011 2012 2013 2014 2015
H Pacxojabl HA PEMOHT-
HbIe padoThI
SIHU 1272 1368 1419 1420 1460
Pacxoanl Ha pemonTnnie | 5081460,23 8688906,16 9205958,93 9458751,2 18675426,1
pa6oThl (ThiC.MaH)
3/H 168 162 154 168 149
Pacxonnl Ha peMOHTHBIE 1517838,77 1184850,84 1137815,1 1289829,72 1630923,9
padoThI
(ThIC.MaH)
Oomue 6599299,00 | 9873757,20 10343773,7 | 10748581,20 20306350,00

OOmiasi AIMTENTLHOCTh IKCILTyaTallid HAaCOCHBIX
ycranoBok OIUHUW u O/IH ompenensercs coriacHo
COOTBETCTBYIOIIEH TEXHUYECKOW AOKyMeHTanuu [5]
Ju1st yctaHoBoK OJIH B ycloBHSIX HOBBIIIEHHON KOp-
po3uu — Sner, a qna ycranoBok JLIHU-3 roga, mpu
9TOM YYHUTHIBAaeTCA CIEnu(uKa MEeCTOPOXKICHUIH
AzepOaiikana (MPUCYTCTBUE TECKa W THIPOTEHHBIX
Cynb(UI0B CBBILIE NPEIEILHON HOPMBI).

IIpyyrHBI 0TKA30B 3JIEKTPOIOIPY>KHBIX HACOCOB
MOJKHO Pa3/JIeNIUTh Ha JIBE TPYIIIbI:

1. IloBpexkaeHue OTHON M3 COCTABISAIOIIMUX Ca-
MHUX HaCOCOB;

2. IlpnuuHEL, HE 3aBHUCSIINE OT HACOCOB.

[ToBpexeHnst COCTaBISIONMX HACOCOB MOTYT
OBITH CIIEAYIOMETO poja: TOBPEXKACHHE HEKOTOPOH
JeTaId WM y3Jla Hacoca, INMPEBBIMICHHE HPOYHOCTH
W30JISIIUH B CHCTEME «TPOC-IIBUTATENbY.

K npuunHam BTOPO# IpynIiel OTHOCSATCS: IOBHI-
LIEHHOE JaBJICHUE B CKBAXMHE, HAPYIICHUE TEXHOJIO-
THH, yT€4Ka B HACOCHO - KOMIIPECCOPHBIX TpyOax U
T.JI.

HccnenoBaHnsIMH yCTaHOBJIEHO, YTO MHUHHMaJlb-
HBII CPOK CITyOBI B «HOPMAJIbHOM)» KaTE€TOPHH CKBa-
KHH COOTBETCTBYET MHTepBasty mo 70-75 cyTok, 4To
3HAYUTEJIBHO BBIIIE, YEM B «KOPPO3HOHHBIX» U «KOP-
PO3MOHHO-TIECOYHBIX» CKBaXHHaX. OJTHAKO U B «HOP-
MaJIbHOI1» KaTeropuu CKBa)XUH MMEET MECTO 3Ha4M-
TeNbHBIA pa3Max KojeOGaHUW CpPOKOB CIYX OBl DTO
yKa3bIBa€T Ha HECTaOMIBHOCTH pabOTOCIIOCOOHOCTH
OIHU n3-3a BAHUSAHUS ONPEICTICHHBIX (PaKTOPOB.

B Tabmune 3 mo kareropusM CKBa)KWH IIpUBEJie-
HBl 3HAYCHUSI CPEJHEB3BEIICCHHBIX CPOKOB CIY)KOBI
T1, cpeaHUX KBaJpaTHYECKUX OTKIOHEHWH O W KO-
a¢¢urrentos Bapuaiuu V=0 / Ti.

Tabnuma 2
PesynbpTaThl 00pabOTKH CTATUCTUYECKUX JaHHBIX 1O oTkazam DIIHN
Karteropuss | KosmnyecTBo oTka- CpenHeB3BelIeHHBII Cpennee kBagpa- Ko punuenr
CKBaKMH 30B (0TpadoTaH- cpok cayx0b1 JIUHW,T1, | THUecKoe OTKJIOHE- Bapuauum, V
neix YOI H), N cym. HUe, O, cym.

«H» 392 140 16,9 0,12

«I» 240 110 22,4 0,20

«K» 168 64 23,5 0,37

«KII» 612 61 10,6 0,17

ITo manasiM BIIIIT mo TIPITY T1O «A3znedTb»
43,6% w3 o0miero 4yucna BCeX MOA3EMHBIX PEMOHTOB
npousBoguTcs no npuurHe otkaza SLHU u 26,8%-
no npuumHe orkaza [19/1. Cpenneapudmernueckoe
YHUCIIO PEMOHTOB, MPUXOJSILEECS Ha OJHY CKBaXKUHY
5,0+5,8 equHUII.

OtmuautensHON ocobenHocTn YOIIH 3akimova-
eTCs B MX IIMPOKON TEXHWIECKOH (BBICOKHII cO3/1aBa-
eMBIi Hamop, NOBBIIICHHAS IPONU3BOANUTEIHFHOCTE,
Oonpmast TIMyOMHA CITyCKa), TEXHOJOTHYEeCKOH (TpH-
MEHJIEMOCTb TPH OTKAa4dKe J>KUAKOCTH, COAEPIKaIINX
ra3, IeCOK M KOPPO3HOHHO-aKTUBHBIX JIEMEHTOB, IPH
BBICOKOJICONTHOH OOBOJHEHHOCTH) M OKCIUTyaTalld-
OHHOHM (BBICOKas PEMOHTOIPHUIOAHOCTb, OOJBIION
MEXPEMOHTHBIN MeprOo/1) BO3ZMOXKHOCTIMHU[1] .

HecmoTtps Ha TO, 4TO 3KCIUTyaTanmus CKBa)KHMH C
npumenenneM YOIIH 3anuMaer He OONBIIyIO 4YacTh
13 o0IIero 4uciaa MEeXaHW3WPOBAHHOTO criocoba J1o-
Ob14u B A3epOaiipkaHe, B MOCICIHUE TOABI HAOIrOMa-
eTcs TCHIICHIHA K e yBenn4eHuro. [IpoBoasaTcs KoH-
CTPYKTOPCKO-UCCIe0BaTeIbckue pabotel  [2] 1O
MOBBIIICHUIO pecypca 3Tux obopynoanuii. OqHAKO,
HECMOTPSI Ha 3TO CPOK CIYXOBI AJIEKTPOIICHTPOOEK-
HBIX HAaCOCHBIX YCTAHOBOK HE OTBEYAIOT COBPEMEH-
HBIM TPEOOBaHUS, MPEIBIBIIEMbIC K JAHHOMY THILY
00opymoBaHUs.

N3-3a XUMHUYECKOTO BO3JIEHCTBUS CUILHO OOBOJI-
HEHHON NPONYKIIMH CKBOXUH pa3BUTHE TOIy4aeT
KOppo3uoHHOE pazpymeHue aeraned YOILH. B pe-
3yJIbTaTe KOPPO3UU HA MOBEPXHOCTAX JeTaniecii oOpa-
3YIOTCSI OKHCHBIC IUICHKH, KOTOPBIC MO MPOYHOCTH U
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M3HOCOCTOMKOCTH BO MHOTOM YCTYIAlOT OCHOBHOMY
Metainy. [1o3ToMy Npu COBMECTHOM JAEHCTBUU KOP-
pO3UM M HM3HOCA MHTCHCHUBHOCTH pas3pylleHHs pabo-
YuX IMOBEPXHOCTEW neTaned ycunusaercs. IIpoucxo-
JWUT TIEPEeXO0Jl YMUCTO MEXaHHYECKOTO M3HALIMBAHHSA B
KOPPO3HOHHO-MexaHn4eckoe. OCOOEHHO BO3pacTaeT
MHTEHCUBHOCTB IpOLIECcca B ClIydae JOIOIHUTENbHOIO
BO3ACUCTBHUS MEXaHUYECKUX MpHUMeceH, Kak 3TO HUMe-
€T MECTO NpH OTKauKe MPOAYKIHU CKBaXXHH HACOC-
HBIM criocoOoM. Bo3neiicTBre aOpa3uBHBIX 4acTHI] Ha

IMMOBEPXHOCTHU neTaneﬁ pacliaTbIBACT CBSA3U B CTPYK-

B nanHo# TIPUBENICHBl  PE3yJIbTaThI
HalpaBJeHHbIE Ha yBEJIMYEHHE pecypca HaIpaBIIsio-
mux annapaTtoB OLIH, 3a cueT mokpbITHA UX MOBEPX-
HOCTEH MOJMMEPHBIM KOMITO3UIIHOHHBIM MaTepHaIoM
Ha ocHOBe cMmecu natekca BHK-40/4 ¢ D]1-20 B coot-
nomenuu 50:50. Hacochl, ocHallleHHbIE HaMpaBIIsio-
MMM arnapartamMM, MOKPBITBIE C MPEIIOKEHHBIM
KOMIIO3UIIMOHHBIM TOKPBITHEM MPOLUIN J1aboparop-
Hble M He(TenpOMBICIOBbIE HCHBITaHUA. [Ipu 3TOM
CpefHE B3BELICHHBIH CPOK CIIy*KObl MOIPYXKHBIX
HAaCOCHBIX YCTaHOBOK ObLIM yBenuueHs! Ha 25-30%.

Jlyist IoJTydeHus CBA3YIOLIETO C PEeTyIHpPYeMbIMU
CBOMCTBaMH pa3padOTaHbl CMECH SIOKCHIHON CMOJIbI
O/1-20 ¥ TNPOMBIIUIEHHOTO KapOOKCHIIMPOBAHHOTO
OyTaaneH-aKpHIOHUTPUIILHOTO JIaTeKCa.

BopHo-pacTBOopHas Aucnepcuss Ha OCHOBE SIOK-
cuaHON AuaHoBoi cmombl DJ[-20 (comepkaHue 3MOK-

cunabix rpymn — 20,0-22,0%, MM -660) u npo-
MBIIUIEHHOTO  KapOOKCWJIMPOBAaHHOTO  OyTaauWeH-
akpwioHuTprIIbHOTO JaTekca BHK-40/4 (conepxanue
cyxoro BemecTBa — 42,0% NOAMMETaKpHUIOBOH KHC-
70TBl — 4%) ¥ 5 Macc.4. TexHuueckoro yriepona I1-
514(ynenbHas MOBEPXHOCTH 52 M%/T, MIoTHOCTH 1860
kr/m®).

Jucnepcust mosydeHa SMYJIbTMPOBAaHHEM pac-
TBOpa dMOKCUAHON cMmoibl D/1-20 B Tosyosie B cMecH
JTUCTHUTUPOBAHHON BOIBI U amynsratopa OIT-10 mpu

CTaTheC

Type MeTajla U CHOCOOCTBYET YCKOPEHHIO €ro pas-
PYLICHUSL.

AHanu3 OCHOBHBIX NMPHUYHH OTKAa30B 000pyHOBa-
HUS TOKa3aJId HEKOTOPBIC JeTAIN U COOpPOYHBIC €IH-
HHIBI KIMEIOT JIOBOJILHO HHU3KHII pecypc, B YaCTHOCTH
BaJI, paboyee KoJIeco, HAMPABJIAIONIMI anmnapaTt, BTYI-
Ka, TMOJIIIUITHUK U Jp.

Ha puc.2 nmoxazans! neranu OI[H, moxsepken-

HBIE KOPPO3UOHHOMY u KOPPO3HOHHO-

MEXaHHYECKOMY U3HOCY

MHTEHCUBHOM IepeMeliuBaHuy B TeueHue 10-15 MuH.
[Tpu 30-40°C 1o nosry4eHus! yCTONUUBOM AMYIIBCHHU C
TIOCIIEAYIONMM CMEIINBAHHEM CMEChI0 TEXHHYECKOTO
yriepona I1-514 u xapOokcuianpoBaHHOTO OyTaaneH-
akpwIoHNTpHIbHOTO narekcom bBHK-40/4 B pasmmu-
HBIX COOTHOIICHHSX.

Ha ocHoBaHMM IpOBEICHHBIX JIAOOPATOPHBIX UC-
CJIEIOBaHUI OBbIJI OINpEeZeIeH ONTUMAJIBbHBIH COCTaB
KOMIIO3HUIIUH, MPEACTABISIOMEH CO00H yCTOWIHBYIO
MIPH JUTUTEIIEHOM XPaHEHHH BOJHO-PACTBOPHYIO IHIC-
TIePCHI0 AMOKCHIHOW cMobl D/[-20 U HAOJTHEHHOTO
KapOOKCHIIMPOBAHHOTO Oyraanen-
akpwioHnTpribHOTO satekca bHK-40/4, mpu cneny-
OILIEM COOTHOLICHHH KOMIIOHEHTOB (%): cMOJIa 3IOK-
cUIHas auaHoBas HeoTBepxkaeHHas DJ[-20 — 25; ma-
TEKC CHUHTETHYECKOW OyTalneH-aKpUIOHUTPHIbHBINA
kap6okcumupoBanubiii BHK-40/4 — 28; Texauueckuii
yraepon I1-514 — 5; tonyon — 25; amynsrarop (pac-
tBOp OI1-10) — 3,0; BoAHBIH KOHAeHCAT — 19.

DU3MKO-XUMUYECKUE  CBOMCTBA  MOIYYEHHOH
KOMITO3HIIMH TIPE/ICTABIICHBI B TabaHLe 3.

B nonyuyeHHyr0 IaT€KCHO-3MOKCUAHYK BOIHO-
PAcCTBOPHYIO JUCIEPCUI0 BBOAUIU BOJOPACTBOPUMBIN
AMHUHHBINA OTBEPANTEIB-TIOIMITHIICHITOTHAMHH.
CMech B €CTECTBEHHBIX YCIOBHAX IPH TEMIEpaTypax
OKpPY’KaIOIIEeTO BO3IyXa HAHOCHUTCS HA MPEIBAPUTEINb-
HO TIOATOTOBIICHHYIO 3alIWIAeMyI0 IOBEPXHOCTH
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ITHEBMOPACTIBUINTEIIEM. B IIPOUECCE  BBICBIXaHUA
TUICHKW OAHOBPEMEHHO ITPOUCXOOUT €€ OTBEPKACHUC.

Haiineno ontuManbHOE KOJMYECTBO OTBEPIUTENS
MOKpbITHS — 2,2-2,5 Mmacc.%.

Tab6muma 3
DHU3NKO-XUMUYECKIE CBONCTBA KOMIIO3HUITHHI
Ne HaunMenoBaHme moka3arteinst Iloxazarenu
1. Buenrnuii Bug JKUJKOCTh CEpPOro LBETa
2. Cyxo0if 0cTaTOK 38-40
3. pH 8,5
4, IToBepxHOCTHOE HaTsHKeHHE, MH/M 30-32
5. Bsskocts o B3-4, ¢ 16-18
6. IIpogrocts renku, MIla 9-10

B 1aGopaTopHBIX YCIOBHAX TPH KOMHATHOM
TEeMIepaType  HCCIEIOBaHBI  BOJOCTOWKOCTE U
XAMCTOHKOCTh IUIEHKM Tommuuoi 0,8-1,0 MM s
OTpeJieNIeHUs] ONTHUMAJIBHOTO COCTaBa 3aIUTHOTO TO-
KpPBITUS TIYTEM BO3JICUCTBUS BOJBI M XHUMHUYECKHX

Cpell Ha CTaHAApTHHIE 00pa3Ibl, M3yYCHHEM H3MEHe-
HMI B Macce 1 BO BHEIIIHEM BHJIE.

PesynbTarel uccnenoBaHusT BOJOCTOMKOCTH U
XUMCTOWKOCTH TUICHKH 3aIIUTHOTO MOKPBITHS MpUBE-
IeHbl B Tabnuie 4.

Tabmuma 4

BogocToikoCTh U XMMCTOMKOCTb IIJICHKHU 3aIIMTHOTIO IIOKPBITHS

VcnbiTarenbHas cpena W3menenue Maccol, %
yepes 24 yaca yepe3 MecsI| yepes 3 mecsna

Bona 1,0 1,24 1,61
Kunsmas Boga 2,21 — —

H>SO4, 30%-Hast 0,0 0,22 5,24
H>SO4, 50%-Hast 0,0 0,71 6,12
HCI, 10%-nas 2,33 2,41 2,42
KOH, 40%-nas 0,0 0,0 0,8
Beusun 0,0 0,0 0,0
NaCl, 3%-usb1it 0,0 0,0 0,0
Hedt + 20% Bona 0,33 0,45 0,57
Hedt + 40% Bona 0,53 0,71 0,88
Hedt + 60% Bona 0,76 0,93 1,14
Hedt + 80% Bona 0,95 1,31 1,87

[Toxa3aHo, 4TO MIIEHKA MOKPBHITHS OOJIAZaeT BbI-
COKON XUMCTOWKOCThIO B 3%-HOoM pactBope NaCl,
OeH3MHe, pacTBOpax KHCJIOT U IIEJIOYH U XOpOIIeH
BOJIOCTOMKOCTBIO.

W3ydenne cBONCTB MOKPBITUS HA OCHOBE paspa-
060TaHHOI KOMITO3UINY TTOKa3ajo, YTO 3aIUTHOE IIO-
KpBITHE 00JaJaeT BHICOKOW 3JIaCTHYHOCTBIO, TPOYHO-
CTBIO TP yJape, AaATE3HOHHOM IPOYHOCTBIO K
MOBEPXHOCTU METAIIA U PE3UHBL

[IpoBeneHHble HAaMHU B Te4eHHe roga atMocdep-
HO-KJIMMAaTHYECKHE HCIBITAaHMS MTOKa3aJld, 4TO paspa-
OOTaHHBI KOMIO3WIIMOHHBIA MaTepHall SBIAETCS
3¢ (HEKTUBHBIM TOKPBITHEM IJISl 3alIUTHl METaJla OT
KOPPO3HH.

HccnenoBana CTpyKTypa MOBEPXHOCTH ILJICHOK
smynbeun DJ1-20, TaTeKCHOAMOKCHIHON KOMIO3HUIINH
C TIOMOIIBIO ONTHYECKOro MukKpockona MIUM-8.
VYCTaHOBIIEHO, YTO CTPYKTYpa MOBEPXHOCTH IUICHOK
STIOKCHHOTO OJIMTOMEpa HMMeEeT IJIOOYJSpHBIH BUL,
YTO THUIUYHO AJISI OTBEPKAEHHBIX SMOKCHIHBIX OJH-
roMepoB (puc.3a).

B mMukpogoTorpadusx HOBEpXHOCTH TUICHKH Ja-
tekca BHK 40/4 maOmronaroTcs mpaBUIIBHBIE TOPOOO-
pasubie opmbl Oonee menkoro pasmepa — 0,3-0,6
MKM, XOpOILO pacrpelielieHHbIe B CHCTEMeE, KOTopas
SBIISIETCS1 Hanbosiee MOHOAUCTIEpCHOM (prc.30).
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Puc.3. Mukpodororpadun HOBépXHOCTH (x8.000) l'I.JIeHO

cu BHK 40/4 u 3]1-20 (1:1) (s)

B mukpogororpadusx moBepXHOCTH IUICHKH U3
kommo3uiuu cMecu BHK 40/4 w DJ1-20 (1:1) Hatimo-
nmaercsi Oojiee MOHOIHWCIIEPCHBIE M MEHEe arperhpo-
BaHHBIE 00pa3oBaHUs MO cpaBHeHHIO ¢ DJ/1-20 (puc.
3B).

CpenHeduCcIeHHBI pa3Mep YacTHIl B HUTPHIIb-

o]
HoM natexce Menbmre (JIn=403 A ), uem B ero B cMme-
o]

cu ¢ smokcumHoi cmomoit (In=976 A). B cmecu
snokcuaHas cmoia D/[-20 HaxomuTcs B MEHee arpe-
TUPOBAHHOM COCTOSIHUH, YTO, MO-BUIAUMOMY, CBS3aHO
C JIMCTIEPTUPYIOUIUM BIIMSIHUEM HAIMOJHEHHOW OyTa-
JIUEH-HUTPWIBHOM 3MYJIbCUU 110 OTHOLICHMIO K HEH.

brina ompenenena TBEpAOCTh TUIGHKH KOMIIO3H-
M Ha MasTHUKOBOM mpubope M-1. TBepmocTts mo-
BEPXHOCTHOTO ciosi cocrasisiia 0,4-0,6 B yCIOBHBIX
eJIMHUIIAX, a Ha 00paTHOW CTOpOHE (TpHIerarneid K
MOJTOKKE) TBepaoCTh Obuta Goabmie — 0,8-0,9, yro
YKa3bIBaeT Ha pa3jIMuue COCTaBOB BEPXHETO U HUIKHE-
ro CcJOeB IUICHKH. Bu3yanbHO Takke HAOIIOIAIoCh
HaJlM4re Kak ObI IBYX CJIOEB C MPOMEXKYTOYHBIM ITe-
PEXOIHBIM CIIOEeM, pasiuyaromuxcs orreHkamu. Ilo-
BEPXHOCTHBIN cIIOW — 0ojee MATKHA, 00OTalleHHBII
AIACTOMEPHBIM KOMIIOHEHTOM SMYJIbCHUH, HWKHHMA,
MPWIETAIOIMNUNA K MOJIJIOKKE CIIOW, COCTOUT MPEUMY-
MIECTBEHHO M3 CTEKJIOOOPAa3HOTO KOMITOHEHTa KOMIIO-
3uru, T.¢. u3 D/1-20. [To-BuanMomy, ¢ 3TUM CBsI3aHA
BBICOKAsI aJiT€3UOHHAsI TIPOYHOCTh TUIEHKH TUCTIEPCUU
K TTOBEPXHOCTH METAJlIa MO0 CPaBHEHUIO aIMe3NOHHON
MPOYHOCTHIO K MOBEPXHOCTU PE3UHBI.

Takoe paccioeHue 00ecreurnBacT MOBBIICHHYIO
aJre3UOHHYI0 TPOYHOCTh M BBICOKYIO armocdepo-

K SII:ZO Ea), ‘naTe.Kca BHK-40/4 (6), xoMno3umumu cMe-

CTOMKOCTB 3a CYeT IpeobagaHus SMOKCHIHOTO KOM-
MOHEHTa B HIKHEM CJIO€ U OyTaJUeH-HUTPUILHOTO —
B BEpXHEM.

MeTo0M KammUIIPHOW BU3KOMETPUH HCCIEIO0-
BaHa BS3KOCTh HAIIOJHEHHBIX TEXHHYECKHUM YIIIEpO-
oM smynecuii cmecn BHK 40/4 u D/1-20. TlokazaHo,
YTO BA3KOCTH 3THUX CMECEH IOBBIMIACTCS C yBEIHUe-
HHEM COJIep)KaHHs SMOKCUAHOW cMoibl 10 65-70%.
IIpu conmep’kaHMU ATOKCHUAHON cMOJIBI, paBHOM &0 H,
ocobeHHo, 90% BA3KOCTh KOMIIO3UIIMH PE3KO IaaeT
mo ~22 clI3, xotsa Bsa3kocTh 100%-HOI SMOKCHIHON
SMYJILCUU TPUMEPHO B 2 pasa BbIIIE. DTO, BEPOSTHO,
CBSI3aHO C T€M, 4TO 0ojee MENKHEe YacTHIBI JIacTo-
Mepa B OyTaJUeHHUTPUIILHOM JIATEKCE CIIOCOOCTBYIOT
JMCHIEPTUPOBAHUIO 00Jiee KPYIHBIX YacCTHUI] 3MOKCH-
HOW CMOJIBI, YTO MPUBOIMUT K MOHMKEHHIO BSI3KOCTH
cucrembl. [Ipu 05%-HOM coJepKaHUU SHOKCHUIHOMN
CMOJBI JOCTUTaeTCsl MaKCHUMajbHas KOHIIEHTpaIus
noauaucnepcHeix yactull. C yMEHBLIEHHEM COAep-
YKaHWS SMOKCHIHON CMOJIBI MIPEBATMPYIOIISe BIUSIHUE
Ha BS3KOCTH OKa3bIBa€T MOHOJNCIIEpPCHAs OyTaaneH-
HUTPWIbHAS SMYJIBbCHSA, TTO3TOMY BSI3KOCTH CHCTEMBI
CHIDKaeTcs.

Jng mokpeITHS pabovYnX MOBEPXHOCTEH Hampas-
nsromux  anmapatoB OI[H Obutn  pekoMeHoBaHBI
komnosuun cmecu narekca bHK-40/4 ¢ D5J1-20 B
cootHomenuu 50:50. Hacocsl, ocHallleHHBIE Hampas-
JISIOIIMMU alIapaTaMy, HOKPBIThIE C MPEI0KEHHBIM
KOMIIO3UIMOHHBIM MOKPBITHEM IPOLUIA UCHBITAHUS B
Hedrenpombiciax. [Ipy 3TOM cpeaHe B3BEIICHHBIN
CPOK CITy>KOBI OTPYKHBIX HACOCHBIX YCTAaHOBOK OBLTH
yBesnyeHsl Ha 25-30%.
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ENERGY EFFICIENT TECHNOLOGY OF COMPREHENSIVE UTILIZATION
OF WASTE BENEFICIATION OF TUNGSTEN ORES IN THE PRODUCTION OF
CLINKER AND PORTLAND CEMENT

Summary: Conducted technological tests of the stale waste secondary enrichment of tungsten ores tailings
for use as complex raw material in the production of cement clinker and the additive of portland cement.

Key words: waste enrichment of tungsten ores, complex raw materials, aluminosilicate component, ferrous
mineralizer additive in cement, additional cement, artificial conglomerate energy savings.

Statting the problem. Due to the fact that waste
is a secondary enrichment of tungsten tailings (ETT)
is represented by aluminosilicate minerals with inclu-
sions of different oxides, they can be applied as addi-
tives to cement. For this it is necessary to analyze their
properties to determine the possibility of using as an
additive in obtaining additional cements with the op-
timization of their content in additional cements and to
determine physical and mechanical properties and
conformity of the obtained data to requirements of
state standard GOST 10178-85. At the same time, the
development and application of technology for clink-
er, cements and additional wall materials with the use
of waste from mining and processing plants is not
only technologically feasible option of energy and
resource saving in the production of construction
products, qualitative indicators are not inferior to tra-
ditional analogues and physico-mechanical properties
meet the requirements of the normative documents,
but the actual solution to the problem of environmen-
tal protection.

Analysis of the last studies and publications.
The rapid growth in the consumption of natural re-
sources is accompanied not only change the quantita-
tive magnitude of anthropogenic impact, but also the
emergence of new factors, whose influence on nature,
previously insignificant, becomes dominant. Damage
ingredients damage leading to severe consequences
and reflects a backlash of this impact (negative) gen-
eralize the concept of "modern ecological situation".
The modern condition of the mining and processing
industry is characterized by strong influence on the
ecological situation within the region of mining. The
constant increase in volumes generated in mining and
processing industries of various types of waste and
storing them in storage leads to the impact of such
facilities on the environment [1-4]. The impact of such
facilities is of environmental and geochemical impli-
cations and is due to a sharp increase in dispersion of
the rock mass. In recent years, our country pays great

attention to the reduction of the raw resources from
mining wastes and their integrated use. In mineral
processing waste is generated, which represent a sus-
pension of fine solid particles in water. From concen-
trator tailings hydrotransport sent to the tailings stor-
age facility is a complex hydraulic structure, which is
an integral part of all mining production. In fact this is
a new kind of deposits and man — made. The tailings
constitute waste processing industry. The amount ac-
cumulated in them is astronomical figures. Perspective
on the content and reserves of useful components are
the tails of enrichment of ores of ferrous and non-
ferrous metals [5-7]. Tails is a waste of mineral pro-
cessing in which the content of valuable component is
naturally lower than in the feedstock, since they are
dominated by particles of gangue. The solid phase is
the tail of the pulp is a mixture of mineral particles of
different sizes from 3 mm to fractions of a micron.
Tailings is more convenient for the disposal and use of
than the blades, because they, first, more homogene-
ous, and secondly, represent already crushed, some-
times graded material. Furthermore, the use of treated
and recycled waste in different industries instead of
scarce and expensive reagents and can provide signifi-
cant economic benefits. Utilization of industrial waste
in building materials industry will significantly im-
prove the ecological situation, reducing not only the
volume of existing graves, but also reduce emissions
and discharges of polluted water into water bodies.
The most promising for use in construction waste in
dry methods beneficiation — tailings dry magnetic sep-
aration, dry gravity. From industrial mining waste to
produce efficient construction materials such as ag-
gregates for concrete and wall materials, mineral
wool, quartz glass, acid powder, acid-resistant con-
crete, pigments for making paints, smooth for cement
manufacture, lightweight aggregates type of concrete
block, glass showcase etc .

Separation undecided earlier parts of the gen-
eral problem. The development trend of cement in-

©Atabayev F.B., Israndarova M., Mironyuk N.A., 2016
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dustry of Uzbekistan is focused on reducing the cost
of fuel and energy resources per unit of output and
increase of cement production through maximum in-
volvement in the production process of local raw ma-
terials of natural and anthropogenic origin, not worsen
the quality of cement. For this the cement factories of
the country have a deliberate policy of taking appro-
priate measures in the field of research of new promis-
ing local sources of cement raw materials. In connec-
tion with exhaustion of stocks used for the production
of works and buildings construction extension of ce-
ments and composite cements with additives, the most
important is the issue of finding new sources of min-
eral additives and additives-fillers to cement, to ensure
maximum savings component of the clinker with sim-
ultaneous improvement of physical-mechanical and
building and technical properties of additional ce-
ments. In this aspect, stale waste tailings secondary
enrichment of tungsten ores is of particular interest as
a complex raw material, saving natural aluminosilicate
and glandular raw materials used in the preparation of
raw mix for clinker burning clinker and expensive part
in the production of various types of portland cement.

Formulation of purpose of the article: Dispos-
ing of stale waste secondary enrichment of tungsten
ores tailings as an integrated raw materials in the pro-
duction of cement clinker and the additive of portland
cement.

The obtained results and their discussion.
When conducting experimental studies as the starting
materials are used: portland cement clinkers JSC "Ki-
zilkumcement" and JSC "Ahangarancement"”, gypsum,
tailings tailings tungsten ore deposits Ingichka. Re-
search conducted in accredited laboratories research
and test Center "Strom" Institute of General and inor-
ganic chemistry of Academy of Sciences of the Re-
public of Uzbekistan. The main waste minerals sec-
ondary enrichment of tungsten ores tailings are
kaolinite, wollastonite, hydromica, hematite, the re-
mainder are represented by quartz [8]. On the thermo-
gram (Fig.1a) endothermic effect at 173°C associated
with the removal of hygroscopic water, the exothermic

wo
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effect in 430°C corresponds to the burnout of organic
impurities, and an endothermic effect at 580°C - re-
moval of water of crystallization and partial destruc-
tion of the crystal lattice of kaolinite. The endothermic
effect at 846°C caused by polymorphic transfor-
mations of quartz. The endothermic effect with a max-
imum at 980°C characterizes the appearance of new
phases — mullite and anortite. On the diffraction pat-
tern of this material is marked by the presence of
quartz with d/n 0,421; 0,335,180 nm; kaolinite
0,511; 0,197 nm; wollastonite with d/n = 0,317; 0,287;
0,197 ; 0,148 nm, hydrology with d/n = 0,511; 0,335;
hematite d/n = 0,269; 0,251; 0,227; 0,186 nm and cal-
cite (Fig.1b). Infrared absorption spectra of composite
samples of waste secondary enrichment tailings tung-
sten — molybdenum ore shows the presence of absorp-
tion bands at the following wave numbers: 1050, 940,
910, 680, 650 cm™. The frequency of the symmetric
stretching vibrations of Si-O-Si are observed in the
band of 810 cm, indicating the existence of a ring
anions [Siz0q]®. Bands around 1050 and 450 cm*
characterize the presence in the material of the con-
nection Al — 0 —Al (Fig.1b). Absorption bands in re-
gion 540 and 450 cm™ belong to the stretching vibra-
tions of Fe-0-Fe. These absorption bands are also
observed in the infrared spectrum of the natural hema-
tite at 810 cm’?, they belong to the deformation vibra-
tion of Fe-0, which agrees well with the corresponding
frequency in the spectrum of hematite [9, 10].

To conduct research to determine the feasibility
of using waste tailings secondary enrichment of tung-
sten ores in the composition of the raw mix for clinker
burning, in addition to the waste, used limestone
«Podzemgaz» and igneous rocks — gabbro (table. 1). A
diffractogram of the products of roasting presents the
diffraction reflections of all the main clinker minerals:
CsS with d/n = (0,303; 0,297 078; 0,274; 0,261; 0,231;
0,218; 0,192; 0,181; 0,175) nm; C,S with d/n
(0,288; 0,279; 0,278; 0,274;0,261; 0,228; 0,218;
0,198) nm; CsA with d/n = (0,270; 0,220; ... 0,192)
nm and C4AF with d/n = ( 0,277; 0,266; 0,26) nm,

o.502

O. BIF

[ — =T}
0. 424

Q. 544

c

Figure 1. Thermogram (a), diffraction pattern (b) and IR-absorption spectra (c) of the waste secondary enrich-

ment tails of tungsten ore deposits Ingichka

T tr Table 1
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Chemical composition of raw materials

Ne | Raw components The content of oxides, %
the loss SiO; AlO; | Fe;03 | CaO MgO | SOs other >
on
ignition
limestone 38.25 5.08 0.84 036 | 5165 | 126 | 008 25 | 100
2 | Flotation waste | g, 475 | 61 | 143 | 210 | 210 | 013 | 057 | 100
deposits Ingichka
3 | gabbro 2,15 4401 | 1965 | 699 | 1335 | 695 - 6,9 100

which indicates the full completion of the process
of chemical interaction of free oxides with formation
of clinker minerals, the microstructure of which is
characterized by their fine-grained structure and clear-
ly good crystallization (Fig. 2 ).

Based on data from the calculated content of
clinker mineralsl_it n be conclugﬁd that using up to

Clinker Nel

» Clker No2

12% flotation waste of tailings of the secondary en-
richment of tungsten ore deposits Ingichka as a con-
ventional aluminosilicate and glandular component of
the mineralizer, it is possible to obtain a standard
normalized clinker mineralogical composition for the
production of construction cement.

Clinker Ne3

Figure 2. Microstructure of experimental clinkers on the basis of secondary waste of enrichment tails of tungsten

ore deposits Ingichka.

Taking into account the chemical composition of
the tested raw materials under the special program was
calculated compositions of raw mixes and clinker for
cement works and buildings construction purposes by
the state standard GOST 10178-85. According to the
estimated content of minerals in clinker chosen opti-
mal compositions of raw mixtures (tab. 2). From the
averaged samples of limestone «Podzemgaz», gabbro
and flotated secondary enrichment tails of tungsten ore
deposits Ingichka was prepared raw material mixture,
which is dried specimens cubes were subjected to fir-
ing at a temperature of 1380-1400 °C with an exposure

of 30 min In the firing process, the material was
burned normally, the clinkers received normally sin-
tered, the weight of 1 litre of the clinker was changed
from 1400 to 1700 g, and the free calcium oxide in
clinker is not detected.

To study the physico-mechanical properties of
cement clinker they are obtained using flotation waste
of tailings of the secondary enrichment of tungsten ore
deposits Ingichka was prepared with the optimum
composition of the raw mix material composition
which includes limestone «Podzemgaz» -76,44%,
gabbro — of

Table 2
The calculated mineralogical compositions of clinkers with the use of tailings tailings tungsten ore deposits In-
gichka
Ne Parameters prepare the raw mixtures The content of the main minerals, %

The n p CsS C.S CsA C.AF liquid

saturation phase

factor

1 0,89 2,31 1,20 53,75 20,42 6,19 12,72 31,19.
2 0,89 2,28 1,30 53,35 20,27 7,03 12,25 31,68.
3 0,90 2,28 1,30 55,43 18,35 6,98 12,15 31,48
4 0,92 2,29 1,30 59,52 14,58 6,87 11,97 31,08
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11,53%, the flotation waste — of 12,03%. By
grinding of the raw mix in a laboratory two-chamber
mill, the prepared raw slurry. Chemical compositions

of the raw sludge and the product of calcination, iden-
tified in accordance with the requirements of GOST
5382-91 given in table. 3.

Table 3
Chemical compositions of the optimal composition of raw slurry and clinker from him
Name the loss The content of oxides, %
material on SiO; | AlOs | FexOs CaO | MgO | SO; The n p
ignition saturation
factor

Raw slurry | 30,10 14,3 340 2,97 43,3 | 2,10 - 0,91 2,32 1,07

clinker - 20,2 450 4,20 60,9 | 3,10 - 0,91 2,32 1,07

Technological characteristics of raw sludge are
characterized by following parameters: weight of 1
liter of sludge — 1500 g; humidity — 38%; spreadabil-
ity — 60 mm; fineness of grind on the residue on the
sieve Ne 008 — 16%. After appropriate drying to air-
dry state, burning experienced the raw sludge pro-
duced at the poster roast setting at a temperature
(1360-1380)°C with an exposure of 30 min. the Actual
chemical composition of the clinker corresponds to
the calculation. Based on the chemical composition of
the synthesized clinker calculated mineralogical com-
position, %: CsS — 56,03; C,S — 15,63; C:A — 4,80;
C.AF — 12,77, from which three samples taken prod-

ucts of the kiln for making cement with the aim to
determine their physico-mechanical characteristics.

To determine the hydraulic activity of cements
based on clinkers synthesized in the firing process the
selection was made of clinkers at temperatures 1360°C
(No. 1), 13800C (No. 2) and 1400°C (No. 3), which
after cooling was subjected to grinding in the presence
of 5% gypsum in a laboratory ball mill to a fineness of
12% residue on the sieve Ne 008 (4900 resp/cm?).
Physico-mechanical tests the experimental cements
were conducted in accordance with the requirements
of GOST 310.1-310.4. The test results are shown in
(table. 4).

Table 4

Physico-mechanical properties of the experimental cements

The Setting time, Compressive strength,
The name of the SOs, | grinding The ex- hour-min MPa age (days):
experimental ce- % fineness, water- pansion
ments % cement cone, start end 3 7 28
ratio mm
cement Nel 2,10 12,5 0,39 113 2-15 4-20 15,1 | 25,0 41,3
cement Ne2 2,22 12,0 0,39 113 2-10 4-10 16,2 | 26,7 42,2
cement Ne3 2,15 12,8 0,39 113 2-20 4-10 16,0 | 26,5 415

According to (table.4), SO content, fineness, wa-
ter requirement, setting time experienced cements
meet the requirements of GOST 10178-85. At 28 days
age of normal hardening of all three samples experi-
enced discover cements compressive strength (41,3-
42,2) MPa, which corresponds to the brand of cement
is "400".

The active mineral additives and additives-fillers,
also called hydraulic or pozzolanic contain silica in
the amorphous state, which actively interacts with the
calcium hydroxide released during Portland cement
hydration. The resulting calcium hydrosilicates is
practically not soluble in water. In this sense, the use
of active mineral additives provides also savings in
clinker part of the cement and, at the same time give
the cement a number of special properties. Due to the

fact that the waste tailings secondary enrichment of
tungsten ores refers to a high silica content, deter-
mined its activity in strength, which is intermediate
between the active mineral additives and additives-
fillers, as the value of the Student criterion t for him is
4,54, which is slightly above its standard value of t =
2,07, which allows to classify it as an additive filler to
the cement [11].

To explore the possibility of using this waste as
an additive for production of portland cement for gen-
eral construction, as initial components used Portland
cement clinker JSC «Kizilkumcement» and gypsum.
Chemical and calculated mineralogical composition of
components and modular characteristics of portland
cement clinker are shown in table 5.
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Table 5
Chemical composition of raw materials
The content of the mass fraction of oxides, %
Materials thelosson | SiO; | AlOs | Fex0s3 Ca0O MgO R.O SO3 )y
ignition
Clinker 0,75 20,54 | 5,19 3,56 62,04 3,60 - 0,62 96,3
gypsum stone At400°C 1,52 0,13 0,14 33,04 0,20 - 43,46 97,59
-19,10
Flotation  waste 4,89 46,17 | 5,28 14,90 21,71 2,22 - traces 95,17
deposits Ingichka

The estimated mineralogical composition and characteristics of clinker

Name of the indicator

The values of clinker for production of cement works
and buildings construction

Normalized The actual
according to O'z DSt 2801

The saturation factor (SF) 0,85 -0,95 0,91
Silicate module (n) 19-35 2,34
Alumina module (p) 0,9-3,0 1,46
three-calcium silicate (CsS),%, not more Not regulated 56,52
three-calcium aluminate (C3A),%, not more Not regulated 7,74
Amount of three-calcium aluminate (C3A) and four

calcium-almateria (C4AF), %, not more Not regulated 10,82

Joint grinding of clinker with 5% gypsum and
additives tailing of tungsten ores was carried out in a
laboratory ball mill. The number entered additives
tailings tungsten ores were (10, 15, 20)% by weight of
clinker. As a control used clinker with 5% gypsum
without additives. The prepared mixture of raw mate-
rials, weighing 5 kg each, milled for 50 min. in a la-
boratory ball mill. Real trains, signs, as well as the
grinding fineness, is determined by the residue on the
sieve with mesh No. 008, cements using additives of
secondary waste study of the effect of additives (10-

20) % of waste tailings secondary enrichment of tung-
sten ores in the crushing process showed that the in-
troduction of cement in the recycled material rate
clinker is virtually unchanged compared with clear
cement. Grinding fineness, is determined by the resi-
due on the sieve No. 008, cements with additives and
without additives was (8-11) %. The cements with
additives (10, 15, 20) % tails of the enrichment of
tungsten ores, obtained in laboratory conditions, at 28
days age of normal hardening have a compressive
strength in the range of (367-418) kgf/cm? (tab. 6).

. Table 6
The material composition of cements using tailings tungsten ores
Ne Designation of cements Material composition of cement The grinding
Clinker gypsum stone Additive tailings fineness,

tungsten ores %
1 PSDO 95 5 - 10
2 PSD 10 85 5 10 8
3 PSD 15 80 5 15 9
4 PSD 20 75 5 20 11

With the introduction of (10-15) % supplements
their compressive strength of (2-4) % higher strength
without additional cement, and they are hydraulic ac-
tivity meet the requirements of GOST 101787-85
Portland cement brand PC 400 D20. The increase in
the content of additives in cement up to 20% leads to a
sharp decrease (10,4 %) strength characteristics and
the type of cement [12-14] given in (table.7). Experi-
mental-industrial tests for the production of additional
cement containing optimum tails enrichment of tung-
sten ores (15%), were carried out in conditions of JSC
"Kizilkumcement". The results of experimental-

industrial tests confirmed the laboratory results: indi-
cators of activity of obtained cements was consistent
with the brand 400.

Insights from this study and prospects for fur-
ther development in this direction. On the basis of
the conducted researches the suitability of the waste
tailings secondary enrichment of tungsten ores mining
Ingichka for use in cement manufacture as a mineral-
izer and ferrous alumino-silicate component in the
formation of a raw mix for clinker burning additives
and filler for the production of works and buildings
construction Portland cements.
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Table 7
The results of physico-mechanical tests of cements with addition of waste secondary enrichment of tungsten ores
tailings
Ne Designation of | The grind- Setting time, Tensile strength, MPa,
cements ing fine- h - min R bending/ R compression., Cement
ness, sieve at the age of brand
residue Start End 3d 7d 28d
Roos, %
1 PSDO 10 2-15 3-30 54 6.4 6.8 400
20,1 28,0 40,2
2 PSD 10 8 2-55 3-40 54 6,6 7.6 400
26,8 30,0 41,0
3 PSD 15 9 2-45 3-35 5,6 6.9 75 400
27,0 36,0 41,8
4 PSD 20 11 2-55 4-00 4,3 48 59 300
12,5 24,0 36,7

Cements based on clinkers synthesized in ac-
cordance with optimal chemical-technological param-
eters meet the requirements of GOST 10178-85 and
hydraulic activity correspond to the brand of cement is
"400". Introduction during grinding of clinkers to 15%
of the waste secondary enrichment of tungsten ores
tailings as an additive or filler in the manufacture of
portland cement does not reduce their brand strength.
The results of the studies found a positive confirma-
tion in the conditions of JSC "Kizilkumcement" with
the release of the pilot lot plus cement with the opti-
mal content of the waste tailings secondary enrich-
ment of tungsten ores. Investigated the additive ac-
cording to GOST 24640-94 "Additives for cements.
Classification", according to the nature of the underly-
ing exposure on the properties of cement can be at-

tributed to the components of the material composi-
tion of the cement. The main effect of such additives
is to save clinker, and the main criterion of evaluation
of the properties of additives a greater reduction in the
proportion of clinker than the decrease in the activity
of cement. For the development of the developed pro-
duction technology of clinker and cement an extension
with a complex studied secondary raw material, it is
necessary to develop a standard organization or to
make changes and additions to the Standard of the
Republic of Uzbekistan O'z DSt 901-98 "Additives for
cements. The active mineral additives and additives-
fillers. Technical conditions”, on which are currently
engaged in joint staff research and test center "Strom"
and JV "INGICHKI METALLS"

List of the references
1. A. Argimbaev K. R. Industrial mine wastes and their use on the example of the Lebedinsk mining and
processing plant // Young scientist. — 2011. — No. 6. - Vol. 1. — P. 12-15.
2. Gorlova O. V. Anthropogenic deposits. - Magnitogorsk: MGMA (Magnitogorsk mining and metallurgi-

cal Academy): - 1997. - P. 68.

3. Ikonnikov D. A. // Mineral resources of the North: problems and solutions. — Vorkuta. - 2011.-Vol 1.- P.

145-147.

4. Makarov A. B. Anthropogenic deposits / Sorosov Educational journal. - 2000. - No. 9/10.- P. 65-74.
5. Pevzner M. E., Kostovetsky V. P. "Ecology of mining production", Moscow. - "Nedra". - 1990.
6. Kolosov A. V. Ecological-economic principles of development of the mining industry. — Moscow. -

"Nedra". 1987.

7. Podvishenskiy S. N., Chalov V. L., Kravchina O. P., "Rational use of natural resources in the mining com-

plex", Moscow. "Nedra". -1988.

8. M. T. Mukhamedzhanova, A. P. Irkahodjayeva. Ceramic mass with the waste nonferrous metallurgy.

/IGlass and ceramics. -1994. -Ne 5-6. —P. 41-43.

9. Plyusnina I. I. Infrared spectra of minerals. -M.: Moscow state University. -1977. -175 p.
10. Lazarev A. N. Vibrational spectra of complex oxides. Silicates and their analogues. -M. — L.: Nauka. --

1975. -296 p.

11. GOST 25094 - 94 "Additives active mineral for cements. Test methods". Interstate standard. Introduced

with effect from January 1, 1996, Moscow. -1996.

12. Development of the production technology of portlandcement clinker with use of waste of enrichment
of tungsten ores //The Abstracts of the International Porous and Powder Materials Symposium and Exhibition
PPM 2015. 15-18 September 2015. Cesme Izmir-TURKEY. — P.515-519.

13. Khabirov R. S., F. Z. Mirhamidova, Alekhina G. B., M. Iskandarova, F. Atabaev B. and others, "Tails"
enrichment of tungsten ores — complex raw materials for clinker production, and cement plus /Ecological Bulle-

tin. - Ne. 4 -2015. — P. 11-14.

72

TEXHMYECKHNE HAYKI




Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016

_ L1
EEST| |

14. M. Iskandarova, F. Atabaev B., Mironyuk N. A. Kadyrova F. D. New technological solution to the
problem of producing clinker and the additive cements with a complex manmade mineral ingredients //Materials
of international scientific practical conference. Bukhara, On 10-12 November 2015. — P. 255-258.

Bozhko V.S.
postgraduate student of Dnipropetrovsk National University named by Oles Gonchar

THE NEW EMPIRICAL APPROACH TO THE MODELLING OF LOCAL WIND

CHARACTERISTICS

Summary: The study of wind characteristics with the emphasis on the efficient wind energy extraction is
performed. The new analytical expression for the wind speed frequency distribution function , which is based on
systematic experimental data, is suggested. It is shown that the use of such empirical expression in the wind
characteristics analysis can provide more close to reality estimate of local wind energy potential and the energy
output of wind turbines which are installed at a particular site area. It can also be used in the procedure of op-
timal parametric design of wind turbines.

Key words: wind speed, frequency distribution, mathematical description, power density, wind potential,
wind turbine, energy output.

Nomenclature

\Vj speed (velocity);
V,, wind speed;

w rotational speed of wind turbine
P power;

Pw power of wind flow;

Py nominal power of wind turbine;
P power of wind turbine;

|SW —P. /S power density;

—'w

R radius of wind turbine rotor;

S area;

S, swept area of the rotor;

Cp =P /R, power coefficient;
C-=P./PR, capacity factor;

A =R /VW tip speed ratio;

p probability;

t time;

T annual time (8760 hours);

E energy;

E=E/S energy density;

Index and abbreviations

m denotes maximum values;
c denotes average quantities;

N denotes nominal parameter;
WS wind speed;

FD frequency distribution;

PD power density;
WT wind turbine;
W denotes wind parameters;
T denotes wind turbine parameters.

1. Introductory remarks. Wind energy
transformation into electricity over the last few
decades experienced significant progress in the world.
The substantial growth of wind energy production
requires the further study and analysis of wind

characteristics. Obtaining the reliable wind data,
primarily on the local level, is relevant to the
following topics:

— Selection of a particular site which is suitable
for deploying wind turbines (WT);

© Bozhko V.S.,2016
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— Decision of now many and what types of
wind turbines can be installed at the particular site
area;

— Planning and performance evalution of the
energy output and cost effectiveness of the wind
energy system.

For this purpose it is important to have detailed
knowledge of the site-specific wind data and their
analytical description. Wind characteristics were
studied by many researchers. Some of the relevant
publications are directly devoted to the problem of
wind energy extraction [1-9]. At the same time, the
modelling and rational mathematical description of
wind characteristics, especially oriented on the
problem of wind turbine site selection, still needs the
further studies. The some new approach to the solution
of such problem is presented in a given paper.

2. Methodical background. Wind characteristics
and other principal atmospheric parameters are
recorded and analysed at the numerous meteorological
stations which are scattered around the world. The
meteorological statistics includes two types of
characteristics — measured and modelled. Among the
measured atmospheric parameters are: pressure,
density, temperature, humidity and others. The main
parameter which is systematically measured is wind
speed (WS). There are also several modelled
characteristics which are directly related to wind
energy extraction. They are as follows: mean annual
WS; WS frequency distribution; WS variability; mean
annual power density (PD); WS which produces
maximum energy; power curve; energy output of wind
turbine (WT) and others. The main modelled
characteristics and their mathematical description will
be considered below.

3. Wind characteristics. Mean wind speed VC

is determined for a proper period of time (usually for
one year, when T = 8760 hours) and given by

10
VC = H ZVi : 1
i=1
Here Vi is a set of measured wind speeds, and

N is total number of observation. WS is disposed to
the strong temporal, spatial and directional variations.
That is why, is order to get reliable result it is neces-
sary to follow generally accepted procedure of meas-
urements. It means the use commonly agreed averag-
ing time interval, standard reference height of
anemometers over the ground etc. In most cases, the
wind characteristics data are typically recorded once
an hour (usually, every third hour). At the same time,
it is necessary to note, that according to IEC Standard
the most common averaging interval used in selection

of acceptable WT sites is recommended to be 10
minutes (for the open terrain). Most of the measure-
ments are made about 10m above the ground. But
knowledge of WS at the heights up to the hub of WT,
i.e. at elevations of 20 to 120m is very desirable. It is
known that wind power output is increasing with ele-
vation over the ground and this fact is necessary to
count in WT design. In order to estimate WS frequency
distribution they are normally measured in integer
values, including zero, i.e. Vi =0; 1; 2... m/s. In this

case mean value of WS should be given by
14
Ve=— Z m;Vi . 2)
Ni=1

Where M is the number occurrence of Vi 4

is the total number of different (digital) values of WS
observed and n is total number of observations.

Wind speed variability is another important mod-
elled characteristic. The deviation of each wind speed

Vi from mean value VC is characterized by so called
variance O , which is presented as

> 1 2
o _EE(\/I _VC) . 3)

The standard deviation is defined as square root
of variance.

Wind parameters vary in random way and that is
why their analysis is based on the use of probability
theory and mathematical statistics. The probability

p(Vi ) of the discrete wind speed V/j being observed
is defined as
m.
[
p(vi)=—.
n Y
Here M; is the number of occurrences of a given

wind speed Vi, and n is total number of measure-

ments. The cumulative distribution function F(Vi)
is WS characteristics, which is the probability that a
measured discrete WS will be greater or equal to Vi
and is expressed by

Fv)-Yeb)
j=1

The discrete WS frequency distribution is usually
presented by tables or histograms. The typical histo-
gram is shown in Fig.1. Here and later WS frequency
distribution is considered on the annual basis.
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Fig. 1. Wind speed histogram
For a number of theoretical reasons it is more
convenient to model WS frequency distribution by f(V): M ™
continuous mathematical function f(Vi). In this dv
case the function f (V) represents the probability of The normalization of f (V) and F(V) can be

the WS being within the small interval Presentedas
AV =1Im/ S, which is centered on a given V. The jgo f (V )dV — F(O)_ F(oo) =1 ©®
continuous cumulative function F(V) represents the . .

. . . The mean (expectation) value of WS is given by
probability that given WS is greater or equal to V and

is related to frequency distribution function according M (V ) :VC = J'SOVf (V )jv ,

to relation 9)

\Y; In Fig. 2 is shown the graphical representation of
F(V): I f(X)dX, o, Wpical cumulative distribution function F(V) and
0 (©) density function f(V).
or by the other way

F(V)
! f(V)
0,2 1
0,51 0,15 : :
0,1 L
‘ ‘ ‘ 0,05 Vim 1 ch
0 5 10 15 Vv 0 :

(6]

10 15 \

Fig. 2. Typical curves of F(V), and f(V)

(in this case Vy; <V_.). Such features of f(V)

It can be seen that f(V) either equals zero or  gepend on its mathematical representation. The each

greater than zero when V=0, and the peak value of  yajye of f(Vi) in Fig. 2 can be considered as rela-
f(V) either corresponds to V' =V, or V =V,
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tive number of hourse per year tj , when V;j is real-
ized and
ti=t/T),
Here T=8760 house.
There exist several different analytical represen-
tations of wind speed density function f (V)

Among them are the most common in contemporary
use Weibull and Rayleigh function. The Weibull two-

(10)

f(V):g(\éjA_lexp —(\éjA ,

Here A and B are shape and scale parameter re-
spectively. In case of wind characteristics modelling
the constants A and B will depend on measured local
wind data and can be obtained in the process of fitting
the observed WS frequency distribution. The data col-
lected at many location around the world can be rea-
sonably well described by Weibull density function.
The substitution of (12) into (9) and integration leads
to expression

1
V, = BF(1+K) (13)

1
Where [’ (1+Z is gamma function. Expres-

sion (13) contains three parameters — VC, B and A.

Each of them can be determined, when two other are
known. Mean annual WS is usually obtained at the
most meteorological stations and this fact is used in
the process of determination of A and B at the given
location.

The one-parametric Rayleigh distribution func-
tion can be considered as subset of Weibull, in which
the shape parameter A=2.

2
F\V)=exp| -2 v | (14)
VY 7V ?

F(V)="expl - Z| L

V) vaad i MG

parametric statistics is borrowed from the probability
theory and is actually the generalized gamma distribu-
tion. It is presented in the form

A
F(V)=exp —(\é) , (11)

(12)

Here Vc is mean value of wind speed. It should

be noted that that Weibull function is somewhat versa-
tile and Rayleigh function is somewhat simpler to use.
The comparative quality at fitting the wind character-
istics data with the use of Weibull and Rayleigh statis-
tics can be estimated only on the basis of addition
analysis. One of the difficulties in application of
Weibull statistics is quite cumbersome procedure of
selection the correct parameters A and B in the analyt-
ical description of local wind speed frequency distri-
bution.

It is also necessary to note, that both Weibull and
Rayleigh distributions cannot fit a WS frequency curve
at zero speed. At the same time it is known that in

reality frequency of calm (when V= O) is always
greater then zero. The peak value of f(V) in both
distributions does not correspond to mean value of
wind speed V. and it is difficult to explain.

4. Analytical description of experimental data.
To avoid the indicated negative patterns of the above
mentioned functions it is necessary to employ more
substantiated approach to analytical description of WS
frequency distribution. Such approach which is based
on the use of systematic experimental data is suggest-
ed in this paper. One of the most detailed representa-
tion of the large amount of experimental data has been
given by Pomortzev in [4]. He analyzed and summa-
rized wind characteristic data for five years period
(1887-1891) which have been collected at 19 meteor-
ological stations at the territories of Russia and several
European countries. The data are presented in Fig. 3
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Fig. 3. Experimental representation of measured wind frequency distribution

On the basis of these experimental data, as well
as data given in [1-2] and others works, the new em-

f\V)=fp, exp[—

In this relation fm is maximum value of the
function f (V) which correspond to the mean annual
value of each wind speed Vc . The value of fm and

VC are considered to be known from experimental
data. The constant J in (16) is supposed to be differ-
ent for the left (g =(Q4q) and right (J =0>)

branches of the curves which is shown in Fig. 4.
From (16) we will have

CIn(fy 7 fy)
1= (17)
(Vl _Vc )2

V) f 1

g (V -Ve )2 J

pirical relation for the WS frequency distribution func-
tion is suggested in the form

(16)

In(f2 / fm)
2=
(V2 _Vc )2
Here f; = f(Vl) when V; =2m/ s, and
fr = f(VZ), when V5 =1.5V.. The values of

fl and f2 are taken from the graphical representa-

tions of experimental data in Fig.3. In order to widen
the range of application of (16) we will use the statis-
tical properties of frequency distribution functions (8)
and (9).

ol TN

\Y

01 /// P

\\\ /__
N
N

\
/\
A= N

0,05 g
|

— — =

<=
N

» W - o

9 0 11 12 13 14 15 16 17 V

Fig. 4. The graphical representation of empirical relation (16). The numbers 1, 2 and 3 correspond to mean

speeds V=4 m/s; 6 m/s, 8 m/s respectively

This can help us to determine more correctly the
constants 1 and {o. From (8) we will have

00 V, 00
Jy fW)dv =[f(v)dv +jvc fV)dv =1 (18)
By substitution of (16) into (18) we obtain
TEXHUYECKUE HAYKU 77
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Vo

Where

erf (20)

J_jx et

The second requirement (9) can be written in the form

T Ve
"2 o,

As far as V. and fp, (as a function of V) are

V, = f

known, the constants 1 and Jo can be obtained by
solving transcendent equation of the type

= L et (\/C\/ng)+L =1

erf (\/C @)—Zim(l— e‘glvcz) + £

(19)

Jo2

Jr Ve L1
2 \/97 20,
2

X 01

dg1=| | 927
Ve 1_ e Ve

e2))

24)

. The equation (22) can be solved with the use of
Q(X) =a (22) successive approximation method, having in mind that
where initial approximate value of {1 is given by (17).
/ _X2 The comparison of suggested empirical relation
Q(X) _ erf (X)+ 1-e . (16) for f (V) as well as Weibull and Rayleigh func-
X (23)  tions with available experimental data for V=6 m/s
2 is shown in Fig 5.
;and X = VC NLCH g
EERVANS
When x is determined, we can obtain
f(V)
0,25
2
0,20 22 -
0,15 3
o W \Q‘\
0,05 %
n I I I

0 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 V

Fig. 5. The comparison of different WS density distribution function with experimental data 1 - suggested empir-
ical relation; 2 - Weibull function; 3 — Raleigh function; 4 — Pomortzev data

The shape parameter A in Weibull function (12)
was determined with the use of relation recommended

by [5]
A= dlx/% 25) (

Here d1 is site-specific constant with average

value of 0.94 (its value is between 0.79 and 1.05 for
80% of sites). The scale parameter B was determined

from (13). Rayleigh function (15) is written for VC =6
m/s. The presented comparison shows that suggested

in this paper relation (16) reasonably well correlates
with available experimental data. The function (16)
further will be used for the description of several
modelled wind characteristics.

5. Modelled wind characteristics. Power of the
wind flow passing through an area S perpendicular to
wind direction is given by

78

Ry =0.50V3S 26)
Here p is air density.
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The important modelling characteristic is wind
ower density

Pw =0.5pV3 @7)

The mean annual wind power density, which can
characterize the expected wind energy yield at the
selected wind turbine site, is given by

Pwc =05p[ V3 (V)dv

The upper limit in the integral can be replaced by
large but finite value without noticeable loss of cor-
rectness. As far as a mean value of a cubed WS will be

Vo= VEfVav, (29)

We can write

(28)

Pwc = 0.5V (30)

The substitution of suggested empirical expres-
sion for f(V) in (28) and (29) makes Pwc easily
obtainable for each value of Vc . It can be shown that

a cubed wind speed frequency distribution is equal to
zero at V=0, reaches a peak value at some wind speed

VmC , and finally returns to zero at large values of V

. It means that wind speed VmC produces more ener-
gy than any other speed. The curve &(¥) for different
V. is shown in Fig. 6.
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Fig. 6. The cubed WS frequency distribution

The design of wind turbine should be oriented on
the value of Vva which is close to the nominal (rat-

ed) wind speed VN . Wind potential at a particular
wind turbine site can be estimated by the value of
wind energy density in KWh/m2 which is given by
= Pwc - T
Ewc =——— (31)
1000

The function f(V), given by expression (16),

can be used in description of several wind turbine pa-
rameters and in its design procedure.

The important characteristic of any wind turbine
is its power curve, which is shown in Fig. 7.

TEXHUYECKHNE HAYKHU
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Fig. 7. Power curve of wind turbine

The nominal power of WT corresponds to
V =V and given by

Py =050V3 - S

At the power curve are usually fixed: PN -

(32)
nominal power, Vs — cut-in (starting) wind speed,

VN — nominal (rated) wind speed, Vk — cut-out

,081 V 3 V
Pc_mv'\‘ Cp(V)f(V)dV + Py ¥

Here Sl is swept area of the rotor, Cp is pow-

er coefficient of WT, which is expressed as
= (
Where RN is the power of wind flow and PI'

is power of WT. C D
given by

is the function of tip-speed ratio

E= v3C (V) F V)V +

ZOOOIV
Here T=8760 hours, and E is presented in

KWh/m?2.
The widely used capacity factor of WT is given
by

Ce =P./Py.

Where Pc is mean annual power of WT given by

(37

(33). The value of CF shows how WT parameters

are adapted to the local wind characteristics.

Expression (36) can be used in the procedure of
optimal parametric design of WT. On the first stage of
this procedure design of WT rotor is performed.

“f(V)dv
N

<y

10 15

wind speed. For contemporary wind turbines VS ~
m/s and Vk =~ 25 m/s. It can be observed that starting

from V. =V the power of the turbine is constant

and does not depend on wind speed. The rotational
speed w is also constant and is equal to its nominal
value. The mathematical description of the power
curve on the annual basis is given by

(33)

A=aR/V, 35)
In case when rotor radius R and angular speed
are fixed, C D will be the function of V alone. Mean

annual energy density of WT Ec = E. / S; can be
obtained with the use of expression (32) and (33)

,OVN 36)

V
000 s TV
On '[hIS stage the objective function which should
be maximized, is power coefficient C p (ﬁ,O'),
where 2 is given by (35) and ¢ is solidity factor

b-l
o=——,

R

Here b is chord of the rotor blade airfoil, | is
number of blades. The function Cp(ﬁ,O') is sub-

(Cp>0;
VS SVN SVk etc). As a result of optimization we

(38)

ject to proper constraints
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obtain C. =C and A= . which corre- main purpose of this paper. The more information
p pm im related to the problem of wind turbine parametric op-

sponds to this value. On the second stage of optimiza-  timization can be found in [2].

tion the objective function , which should be maxim- In conclusion should be denoted that presented in

ized, is energy density E . which is given by (36). this paper detailed ar_1a|_y5|s of su_ggested_descrlptlon of

The main variation parameter is nominal speed local wind characteristics and wind turbine parameters
P P N shows that such empirical approach can be considered

which has the specific value for a selected wind tur-  as useful in its practical applications.

bine site. The corresponding constraints are used, but

they are not described in detail because it is not the
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T'PABUTOMETPUYECKHN KWHETUYECKN METO/J OIIPEJIEJIEHAA
HAPAMETOPOB KATTMJLIAPHO-TIOPUCTHIX TEJ U HOBBIV METO/]
PACYETA PACIIPEAEJIEHUSA KAITWIJIAPHOI'O ITIPOCTPAHCTBA 11O

PASMEPAM KAIINJIJISAPOB ( HA IPUMEPE TEKCTUJIBHBIX MATEPHUAJIOB)
PARAMETERS CAPILLARY-POROUS BODIES AND THE NEW METHOD OF
CALCULATING DISTRIBUTION CAPILLARY SPACE ON THE SIZE OF
CAPILLARIES (ON THE EXAMPLE OF TEXTILE MATERIALYS)

Annomayusn. Ilpeoracaemcs HoO8bill MemoO onpeoenenus KANUUISIPHbIX NaApamMempos KanuiisapHo-
nOpUCmbIX mej U pacuema UHMeZPaibHuIX U OU@POepeHyuaibHbIX KpUGbIX pacnpedeieHuss KAnuuisipHo20 npo-
cmpancemea meKCMUIbHbIX Mamepualos no pasmepam Kanuiisipoes, OCHOBAHHBII HA COYEMAHUU Memooa Usme-
PDEeHUSL TUHEUHOU CKOPOCMU NO0beMd HCUOKOCHU NO 00pasyy mKaHu ¢ onpeoeienuem CKOpOCmu HO2A0UeHUs
JHCUOKOCIU epasumayuOHHbIM MemoooM.

Annotation. A new method for determining the parameters of capillary capillary-porous bodies and the
calculation of the integral and differential distribution curves of the capillary space textile size capillaries based
on a combination of the method of measurement of the linear velocity of the liquid lift on a sample of tissue from
the definition of liquid is absorbed by the gravitational velocity

Kniroueeswvie cnosa. Kunemuueckuii epasumayuontblil Memoo, pasmep Kanuiiapos, pacnpeoeenue Kanui-
JAPO6 NO pasmepy.
Keywords. Kinetic gravity method, the size of the capillaries, capillary distribution by size
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Beeoenue. pa60Te MBI OCTAaHOBUMCA Ha OIIMCAHHWH KHHCTHYCCKO-

Pazmep KammuIsipoB M pachpeseieHue Karuil-
JSIPHOTO MPOCTPAaHCTBA IO pa3MepaM KallUIIPOB
HEOOXOIMMO 3HATH TPHU pa3paboTke HaHOPa3MEPHBIX
KOMITO3UTOB Ha OCHOBE TEKCTHJIBHBIX MaTepHaioB [1-
3], npu pa3paboTKe TEXHOJOTHH HCIIOIB30BAHHUS T€0-
TEKCTHIA [4], B mpoleccax MPONUTKU TKaHEH IpU UX
obyaropaxMBaHUM U OTAEJKE [S], a Takke IpH co3a-
HUM CIEIHUANBHBIX (HIBTPOBAIBHBIX MAaTepHaJIOB,
Harpumep, Juisi GUIbTPaLUK KpoBHU [6], a Takke Npu
M3y4YEeHUH KallWUIAPHBIX CBOMCTB MMOYBHI U HE()TEHOC-
HBIX CJIOEB M NP NPOBEACHHU IIPOLIECCOB OYHCTKU
TKaHeH W TEeKCTHIBHBIX M3ACIHI OT 3arps3HeHuil [7].
Bonbiioe 3HaueHNe KamuuIsIpHbIE CBOMCTBA UIPAOT B
9KOJIOTUH U OXpaHe OKpYy’Karomiei cpenst [8,9], u mpu
a7copOIMOHHOM MotuuKaIy BosiokoH [10].

B 3T0lf cBA3M CTAaHOBHUTCS HEOOXOAUMBIM OIIpe-
JENCHNEe KalWULIPHOH  CTPYKTYpHl — KalmMJUISIPHO-
MIOPUCTBIX TEIL

Mertoj ompezeneHusl pa3Mepa KallWUIIPOB 10
CKOPOCTH JIMHEHHOr0 TMOAbEMa >KHIKOCTH MO BEPTHU-
KaJbHBIM 00pasiiaM omucaH Hamu panee [11]. B aroii

I
| In

A 87

rac

2
L—I:ﬂt:K,t

r0 rPaBUTAI[MOHHOTO METO/IA YISl OTIpeesieHUs] 00be-
Ma KalmuUBIPHOTO MPOCTPAHCTBA TEKCTUIIBHBIX MaTe-
pHAJIOB M  HUCIONB30BaHHMM €ro JUisi  pacuera
pacripeienieHus KalnuUISIPHOTO MPOCTPAHCTBA MO Pa3-
MepaM KaluuIsipoB.

Pezynomamut u oocysicoenue.

[Ipexae ueM ommcaTh HOBBIM METOJM Ompeserie-
HUS KaMWUIIPHBIX MapaMeTPOB HaM CIICAYET BKPATIE
OCTAHOBUTHCS Ha KHMHETHYECKOM METOJIC JIMHCHHOrO
MOIbeMa JKUIKOCTH IO BEPTHKAJIbHBIM 00pa3iaM u
ompeneNicHus] 00beMa MOTJIOMICHHON JKUIKOCTH IS
OIIpe/ICIICHHsI pa3Mepa KarnuiIsspoB, OMTUCAHHOM HaMU
B [11,12], mocKoNBKY OHHU JIKUT B OCHOBE MaTeMaTH-
YEeCKOro arnmapara HOBOTO I'PaBHTAIIMOHHOIO METOa
OIpe/IeieHNs KAMMIUIIPHBIX MapaMeTpoB M pacdera
pacrpe/ienieH s KaluUISIPHOrO MPOCTPAHCTBA MO Pa3-
MepaM KaruuIsipoB.

B oOCHOBe KHHETHYECKOTO METO/a JHHEHHOTO
MOTbeMa KHIKOCTH M0 BEPTHKAILHBIM 00pa3iam Jie-
JKUT ypaBHEHUE

, M

8y
- KOHCTAaHTa CKOPOCTU IOABbEMaA KUAKOCTHU IO
BEPTUKAIBHOMY 00pasIry,

O, /O ’ 77 -TIOBEPXHOCTHOE HATSHKCHHE, IUIOT-

Hocts 1 Bsiskocts xkumkocrn, COS 0

- KpaeBOHW Yrosl CMa4yMBaHMS >KHUAKOCTBIO IIO-
BEPXHOCTH BOJIOKOH B KallJIJIsIpax.

Jnst onpesieneHuss MaKCUMAJIBHOM BBICOTHI OB~
eMa KUIKOCTH |y OBLTO TPEIoKEHO ypaBHEHHE

=1 t/(t+t)=l.a 4

rae tO - BpeMs MoAbEMA KUJAKOCTHU Ha IOJIOBU-

HY MaKCHUMAaJIbHOM BBICOTHI.
ITocne mocTpoenus rpaduka, B KOOpAUHATAX JIH-
HeWHo# hopMmel ypaBHeHHs (3)

th =t/ +t/l,

U CTATHCTUYECKOW 00paOOTKH 3KCIICPUMEHTAIb-
HBIX JIaHHBIX JIEKO OIpeAeNsieTcsl MaKCUMallbHas
BBICOTA [IOJBEMA, YTO MO3BOJIIET CBECTU K MUHUMYMY
HEOOXOIMMOE BpeMs SKCIEPUMEHTa, HCKIIIOYArOIIee
HaOyxaHue BONOKOH. [locie ompenenenust |, mpoBo-
UM pacueT pa3Mepa HAMMEHbBIIUX KaMWUIIPOB IO
ypaBHeHnio (1). TlockoabKy CKOPOCTH BIUTBHIBAHHS
3aBUCUT OT pasMepa KamwuisipoB (cM. yp. (2)), To

dl / dt o yrjiy HakJIOHa Kaca-

onpeness

_r’pyg 20 cosd
00 , @)

TEIIbHON 3aBHCUMOCTH I - ft B pasjIM4YHbIC MO-

MEHTBl BPEMEHH MOXKHO DAaCCUMTaTh BCE pa3Mepbl
KaMUUBIPOB, MPHCYTCTBYIOIUX B HCCIEAYEMOM 00-
pasiie.

Hns takoro pacdera ObLIO MpemjioxkeHo [9]

YpaBHEHHE
=K /I

0,i, (5

oni - JUIMHA KalWUIAPOB, 3al0JHEHHBIX K MO-

MEHTY BpeMeHH t

2
li =127,

Im - MakKCHMaJIbHasA BBICOTA IIOABbEMA XKXHUIKO-

CTH 110 KalluJIApam,

a=tit+t)

Haiinennple 3HayeHusi pajauyca KalWUIApOB,
MIPUCYTCTBYIONINX B HCCIEAYEMOM 00paslle, MCIIONb-
3yIOTCA 3aT€M B pacueTe pacHpelesIeHUs Kalnwsip-
HOTO MIPOCTPAHCTBA TI0 pa3MepaM KammuisipoB. O0beM
KanWUIBSIPHOTO TPOCTPAHCTBA OMNpPENENSIeTCS KUHETH-
YECKHMM OOBEMHBIM METOJIOM, OMHCAHHOM HaMH B
pabote [12].
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Puc. 1. Cxema ycTaHOBKHM JJIS OIIpEeNICHU KUHETUKH BECOBOT'O TOTJIOIEHHUS JKUAKO-
cTh. 1 -ITaTuB, 2-TpyoKa ¢ 00pa3LoM KanuIIPHO-TIOPUCTOTO TENa, 3-MUKPOMETPH-YECKHUit
MEXaHH3M, 4- 3JIEKTPOHHBIE MUKPOBECHI, 5- COCYJ C BOAOH.

OOBEMHEII METOJ, K COKaJIEHHUI0, OKa3bIBAETCS
HEJOCTATOYHO TOYHBIM B CBSI3M C TEM, YTO KOJIWYeE-
CTBO MOIJIOUIEHHON >KUAKOCTU OIpPENEISETCS BU3Y-
ANBHO TI0 OIOPETKE, COBMEIICHHOW C M3MEPHUTEIHHBIM
CTEKJISIHHBIM KanwusipoM. IlorpemHocts 3Toro me-
TONA TIPH OTPENEICHUH oO0beMa IOTIIOMIEHHON JKU-
KOCTH, OCOOCHHO MAaTepuajioM, He O0JaJaoliM BBI-
COKOH THUIAPOPHUIHHOCTHIO, TOCTUTAET HECKOJIbKHUX
MIPOLICHTOB, a TO U JIECATKOB MPOLEHTOB. B 3TOi1 CcBsI3N
HamMu ObUT pa3paboTaH TPABUTOMETPUUYECKUNA METO
ONpe/ieNIeHNs KOJIMYECTBa MOTJIOMIEHHON XKUIKOCTHU C
TOYHOCTBIO JO JECATUTHICAYHBIX J0JIEH rpamma, 4To
BO3MOXXHO IPU HCIOJb30BAHUU SJIEKTPOHHBIX BECOB.
Cxema HCIOJIb30BAHHON YCTaHOBKM IIpHUBEJIEHA Ha
puc.l. Drta ycTaHOBKa IO3BOJIIET ONPEACNATh HE
TOJIKO KOJIMYECTBO JKHIKOCTH, ITOIJIONICHHOMW TEK-
CTUJIBHBIM MaTepuajioM, HO U MOPOIIKAMH U MOYBOH,
MOMEIICHHBIMI B TPaJyHpPOBaHHYIO TPyOKy. A Mac-
mrabHas ceTka Ha TPYOKEe MMO3BOJISICT MPOBOAUTH U3-
MEpEHHUE BBICOTHI MOAbEMA KUAKOCTH.

m_In

m

m_—m

a Toclie PasJoKeHHs Jorapu(pMHIecKor (yHK-
u B psx Teitnopa, n orpaHMYMBasCh MEPBBIM 4Je-
HOM pasJIOKEHUS B PsAll, ObLIO MOIyYEHO ypaBHEHHE

m* = K(m_ —m)t, (10)

KOTOPOE JIETKO NMEePEeBOANTCS B JIMHEIHHYO hopmy

Crporo roBops, rpaBUTallMOHHBIN METOJ Ompe-
JeNeHus. pa3Mepa KalWUISIpOB HE HOB, HO TOJBKO
JKCHEpUMEHTANBHO.  MaremMaTHdecKHid  ammapar,
OOBIYHO TPUMEHSEMBIH B 3TOM METOJIE, OCHOBaH Ha
ypaBHEHHH YoOUOOpHA Ui MaccOBOTO HOTJIOIICHUS
KHUJIKOCTH TOPHU30HTAIbHBIM HHAWBHIYalbHBIM Ka-
NUUIApoM. B 3TON cBs3M, HAlIEHHBIM TaKUM METO-
JIOM pa3Mep CpedHero Kanwuisipa KaluuIIpHO-
MOPHUCTBIX TEJ, NpEeACTaBlsieT Co00il HeKoTopoe
YCPEOHEHHOE 3HAUYEHUE pa3Mepa TaKoro Kalwuiapa,
KOTOPBIH COOTBETCTBYET CyMME IIPOU3BEIEHUN BCEX
KanwuIsipoB Ha ux paauyc. T.e.

F=>nr, ®)

I

YTO HEC ITO3BOJIACT UCIIOJB30BaTh 3TOT METOA AJIA
XapaKTCpUCTHUKU TE€TCPOTCHHOCTH KaHHHHHpHOﬁ
CTPYKTYDBIL

I[Hﬂ OIMMCAaHU SKCIICPUMEHTAJIbHBIX TaHHBIX,

HaﬁHeHHBIX MO0 M3MEHCHUIO MACChI KXUJIKOCTHU B COCY-
A€, YCTAaHOBJICHHOM Ha OJJICKTPOHHBIX BECaX, ObLIO
TOJIy4EHO YpaBHEHUE

4 2
SILLUN P U
87 , ©

rae
4 2
ar'np’g
K =—
m
817

VYpasuenue (11) mo3BossieT onpenenuTs KoJnye-
CTBO KaIWJUIAPOB N, €CIIN KaKUM JINOO HE3aBUCHMBIM
METOJIOM ONpeAenuTh UX paguyc. KoHcraHTa ckopo-
CTH BECOBOTO MOITIOUIEHUS KHUIKOCTU OIpeeIseTcs
0 OTPE3Ky, OTCEKaeMOMY Ha OCH OpAMHAT IOCJE TO-
CTPOCHHS JIMHEWHOW 3aBUCUMOCTA B KOOpAMHATaX

ypaBaeHus (11) mpumepbl KOTOpOH TNpPHUBEACHBI HA
puc.3,5

(12)

m m,
T = Km m o Km . (11)
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Puc.2. Kunernueckas 3aBHCHMOCTH IIOTJIOLICHHUS
BOIBI 00pasioM HeTHakoro Marepuana CrenaH
I19® + mepcTs B koopauHatax ypaBHeHus (10)
OtmeTuM, YTO JaHHBIE, TPUBEIEHHBIE Ha PHC.2
MOKAa3bIBAIOT, YTO yYpaBHEHHE YOIIOOpHA IS JIMHEH-
HOM KBaJIpaTUYHOHN 3aBHCHMOCTH MAacChl INOTJIOLICH-
HOH >KUAKOCTH OT BPEMEHHU BIIUTHIBAHUS OKa3bIBACTCS
CIPaBETUBBIM TOJIBKO HA CAMOM HAYaIbHOM yJacCTKE
KHHEeTH4YecKoW KpuBoH. [lodyuyeHHOEe HaMU ypaBHEHUE
(10) mo3BOIAET yUECTh THAPOCTATHUECKOE NABICHUE B

KalMJuigpax BBEJCHUEM IIONPaBKU (mm - m)

YCTaHOBJIEHO, YTO IOJY4YE€HHBIC ypaBHEHHUS
OIUCHIBAIOT SKCIIEPUMEHTAIbHbBIE JJAHHbIE.
m, e

XOpOLIO

e
.
J]

000 050 100 150 £10,c

Puc. 4. Kunernueckue KpHUBbIE MOIJIOMIEHHS BOJbI
oOpa3mamMu HeTkaHbIX MaTepuaiioB Creman. CocTaB
HEeTKaHOTO  Marepuwana: 4-nmommdup; 1,2,3,5-
nonmddup + mobdaeka.l-6amOyK, 2-mmepcTh, 3-JeH, S-
KyKypy3a
Takum 0o0pa3oM, B MaTeMaTHYECKOM ammapare
HaIIeT0 METO/a YYHUTHIBACTCS KaK MPHCYTCTBHE pa3-
JUYHBIX TI0 Pa3Mepy KamwUISpOB, TaK U MX KOJWYe-
CTBO, a TAK)KE MMOTIPaBKa HAa TUAPOCTATHUYECKOE JaBlie-
HUE.
[pemmosxeHHBINT METOA TO3BOJIAET C OOJb-
II0M TOYHOCTBIO XapaKTepU30BATh KAIMIUIIPHBIC Ia-
paMeTphl KamUIIPHO-TIOPUCTHIX Ted. OJHAKO JUis
pacdera pacupe/esieHns] KamUIIPHOTO MPOCTPAHCTBA
M0 pa3MepaM KanwuBIpoB TpeOyeTcss COBMENATh 3TOT
METOJI C METOJIOM ONPEEICHUsT CKOPOCTH JTUHEHHOTO
MmoabeMa JKHIKOCTH TI0 BEpTHKAJIbHBIM 0Opa3siam,
MMOCKOJIbKY TOJILKO COBMECTHOE HCIIOJIh30BaHUE ABYX

mt, e
0,002 -
00011
0.00 . . .
] 02 04 0.6
0,001 1w, £*
0,002 -

Puc.3. Kunetnueckass 3aBUCHMOCTH IIOTJIOIIEHHS BOIBI
obpasiom HeTkanoro Matepuana Crenan [19® +llepcth
B KoopauHatax ypaBHeHus (11)

Ha puc.4 mokazaHel pe3yibTaThl OMPEACICHUS
KaMUIIPHOTO BIUTHIBAaHUA HETKAHBIMH MaTepHaia-
MH Ha OCHOBE IO Hpa. ITO HETKaHBIC MaTEepHAJIbI,
MpeHa3HAYCHHEIC IS CTEJICK B 0OYBU U OHU JIOJDKHEI
o0agath BBHICOKOM MPOYHOCTHIO, KOTOpas IMpUAAeTCs
OMMI(QUPHBIMA BOJIOKHAMH, M XOPOILIEH THTPOCKO-
MMUYHOCTHIO, KOTOPYIO CIIOCOOHBI MPUAATH BOJOKHA
miepctd U 0aMmOyka. JlobaBka JBHSHBIX CYpPOBBIX BO-
JIOKOH ¥ BOJIOKOH KYKYPY3bl HE CIIOCOOCTBYET IOBBI-
[ICHUAI0 THUTPOCKONMUYHOCTH, KaK 3TO MOXHO BHJCTh
U3 JJAaHHBIX puC.4.

0,0004 |

0,0000 1

0, 2251 /i, 2

m/t, 2/MUH

-0,0004 -

-0,0008 -

[
-0,0012 -

Puc.5. Kunernyeckas 3aBUCHMOCTb MOTJIOIIEHUS BOJBI
oOpasnom HeTkaHoro marepuana Crenan IID + neH B
KoopanHaTax ypaBHeHHS (11)

METOJIOB TI03BOJISIET MOyYUTH MOJHYIO MH(DOpPMAIIIO
0 KamWIISIpHOH CTpyKType. B Hamei padote [12] Obut
MPEUIOKEH METOJ] pacueTa paclpeleNieHus Karwil-
JIIPHOTO MPOCTPAHCTBA MO pa3MepaM KalUISPOB C
HCIONb30BaHUEM COBOKYIHOCTH METOJOB JIMHEIHOTO
MoJbéMa W OOBEMHOrO MOTJIOMIEHHUS XHUIKOCTH, a
Taoke OblTa paspaboraHa mporpamma it [I9BM
[13], mo3Bosiromasi OCyIIEeCTBIATh TAKHE PACUETHL.

Kunernueckoe ypaBHeHHE AN 0OBEMHOTO IIO-
TJIOIICHHUS XKUAKOCTH [12] nmeeT Bua
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V{H\gﬁﬁg;(m

rae Vim — MakCHUMalbHBIA 00BEM IOTJIOIEHHONU
JKAJIKOCTH, N— KOJINYECTBO KANWIIAPOB paauyca I .

MaxkcuManbHbIi 00beM MOIVIOIIEHHON KUAKOCTH
HAXOIUTCSI MOCIC 00paOOTKU KUHETUYCCKON KPHBOI
00BEMHOTO MOTJIONICHHS [0 YPAaBHCHHIO

_ t
R

AHAJIOTUYHO TOMY, Kak BBIIIE OBUIO OIMCAaHO
OTIpEZICTICHUE MPEAEIbHON BBICOTHI MOJBEMA XKHIKO-
CTH TI0 BEPTHUKAJILHOMY 00pa3iy.

ITockonbKy KanmuIApbl NPH BIUTHIBAHUH JKHUII-
KOCTH 3aIOJIHSIOTCS HE MOJHOCTBIO, TO 00BEM paBHO-
BECHOTO 3aIlOJHEHHS KaMUIAPOB (T€X KalWUIIpOB,
Ileé YCTaHOBWJIOCH KaIMJUIAPHO-TUAPOCTATHYECKOE
paBHOBECHE) MOXHO pacCUUTaTh 110 ypaBHeHHIo [11]

t? )
VO,i —Vm(tOVT)z - mﬁ (15)

VYauteiBasg TOT ()akT, 9TO BBIMIE OBIIO OMHCAHO
OIIpeZieTIeHNE pa3Mepa KalnwuIIpoB MO0 BPEMEHH yCTa-
HOBJICHHSI KallWJUISIPHOTO PaBHOBECHSI, TIOCIIE OTIpEee-
JeHUsT o0beMa 3alOJHEHHS KallWJUIIPOB COOTBET-
CTBYIOILIETO ~ pa3Mepa, MOXXHO pacCUMTaTh Kak
HMHTETPaNbHYyI0, Tak U Iu(epeHNaIbHyl0 KpPHUBbIE
pacrpeieieHusl KaWUIIPHOTO MIPOCTPAHCTBA IO pa3-
MepaM KamwuIIpoB. Pacuer mpoBoAuTCS I OJHOTO
KI TKaHU. [Ipu pacueTax HCIONB3YIOTCS JaHHbBIE JKC-
MEPUMEHTOB TI0 OTpPENENICHUI0 CKOPOCTH JINHEHHOTO
MOJbEMa U MAacCCOBOTO TOTJIOMICHUS KHUJIKOCTH HCCIIe-
JyeMbIMH oOpa3namu. Macca IOIJIOMIEHHOH KHUIKO-
CTH TIEPEBOIUTCS B OOBEMHBIC BEIMYMHBI HCKIIIOYH-
TEJIBHO B CBSI3U C TeM, YTO HaMu Obl1a pazpaboTaHa
nporpamMma ans [I9BM, ocHoBaHHAast Ha COBOKYIHO-
CTH METOJI0OB JIMHEWHOTO M O0BEMHOTO IOTJIONICHUS
KHUIKOCTH. IIpy 3TOM TOYHOCTBH OINpERENEeHHs] MacChl
MOTJIONAeMOM KHUIKOCTH Ha HECKOJIBKO IIOPSIKOB
BBIIIIE, YEM OTIpeieNieHHe 00bema.

Anzopumm pacuema.

PaccuutsiBaeM:

1.YaensHbIi (OTHECEHHBIN K 1 KT TKaHM) 00BEM
KallWIISIpOB pajauyca [

(14)

2
Vs,i =ﬂﬂi,sri Ii (a-l)
IIpu nnwae obpasia TKaHW, TPUHATON B pacuere
li=1m
V,, =mg;r? (a2)

YuuTeiBas, 4To

I<I /IO,i (a.3)

Tue lo; =1,

D=t/ (t+t), (@5)

to — BpeMs MOJOBMHHOTO 3AIONHEHHS BbICOTHI

KalMULPOB, |n- MakcHMalbHas BbICOTA MObEMA
JKHIKOCTH 110 HCCIIEIOBAHHOMY 06pasLLy.

K, = 20 Cc0sé

£9
Vo, =V, B% @7

. (a.6)

TB=t1(t, +1), @8
to,v —BpEMs 3aIIOJIHEHUS ITOJIOBUHBI o0pemMa Ka-

MAUIPOB, V- MaKCHMaNBHBIA O0BEM 3alOTHEHUS
KaIlMUIAPOB UCCIICIOBAaHHOTO 00pasiia TKaHu,

KvVO,l (a.9)
i
Nj- KOJUYECTBO KanuJuiIpoB B HCCJICJOBAHHOM
oOpasiie TKaHu, paaunyca ri,00eM KOTopbixX Vo,

n =

n.. = n ﬂ (a.10)
he

Nsj - KOJUYECTBO KAMMUIIPOB pamuyca fi B 00-

pasie TkaHu, Maccoit 1 kr, he - mupuna obpasiua uc-

clemoBaHHOM TKaHH, h OIMPUHA HCCIIEAOBAaHHOM

TKaHU, Maccou 1 xr,

h 10°L,

—=—,(all)

m

M- Macca HCCIEAOBAaHHOTO 00pasla TKaHW, Le-
JUTMHA 00pa3la UCCIIeI0OBaHHON TKaHH,

IToxcranoBka B yp.(a.1) COOTBETCTBYIOIIMX 3a-
KOHOMEpHOCTE# ¢ yuetom yp.(a.2-a.11)

2,2
Vsi - vamﬂ I’-l H — ﬂ_KvaﬂZri hﬂ
f e

| (]

g

B , 20€0sO h
2710 COS®

pgl,a’ h,
B ﬂiz

m

(a.12)
_10°LV, B
mIm a. a;’

i i
st moctpoenus auddepeHnnaabHON KpuBon
pacripeeneHys KanuusipoB TKaHHU 110 pa3MepaM pac-
cuutbiBaeM 3HaueHus [ | Vs = Vs;i-Vs i -1, L= Ii-Tig,
Vs /0 ulrg= (i +ri 1)/2
Ha pme.6 mokazaH pesynpTaT pacyera HHTe-
rpaibHOM M 1uddepeHHaIbHON KPUBBIX paclipesae-
JICHUS KalMUIIPHOTO MPOCTPAHCTBA HETKAHOTO MaTe-
puana Crenan [1250.

\Y
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Pl £/
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i i 22520 30168 I =1.5748 tvt
2 2 £.920 3.4368 0.0269 14,7204 R
3 3 2708 28510 01290 53144
4 5 1854 4 FA54 0.4339 27814 100,95 = 16319022 muH
5 10 0.8 £.4902 1.8856 1.3678
B 15 0,636 £,0632 64247 00,7583 cas(ql = 0.0000
7 20 0529 9.4023 12 4607 05827 1 = 0,00000027 m
g 40 0.386 131315 26,1418 0.4576
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10 120 0,304 18,6069 1.1839 0.3237
11 500 0.275 22,2616 1268736 0.2892
12 1632 0,269 23,2668 164,3176 0.2718
MNeyatt

Puc.6. PesynbraTel pacueTa KpUBBIX paclpeesieHus KallUIIPHOTO MPOCTPaHCTBA HeTKaHOTO Marepuana Cre-
nas [19® no pasmepam KanuuIsIpoB.

OTMeTuM, 4TO KaK WHTErpaibHas, Tak U qudde-

pCHIMATBbHAS KPUBBIC PACIPEACICHUS IOKA3bIBAIOT
MPEUMYIIECTBEHHO JIOJIF0 MEIKAX KaMWLIIPOB B 00-
meM o0beMe KalmUIIPHOTO TPOCTPaHCTBAa. B Toxe

BpEMsi caMble MEJIKHE N3 0OHapyXEHHBIX KaIlMUIIPOB
umeror pazmep 2,7-107m. OueBupHO, YTO HaHOpaA3-
MEpHbIE KalUJUIIPbl 0XapaKTepU30BaTh METOAOM IO-
TJIOLIEHUS KUIKOCTH HE YIAeTCH.
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HccnenoBanue pasnuyHbIX 00pas3lioB HETKAHBIX
MaTepuanoB, Jake CPOPMUPOBAHHBIX W3 HAHOBOIO-
KOH, TIOJ[y4CHHBIX METOJIOM 3JEKTPO(GOPMOBAHUS HE
BBIABIJIO HAJMYUE HAHOPA3MEPHBIX KallWJUIAPOB.
Bwmecte ¢ TeM npenyioxKEHHBIH METO MO3BOJISIET BBI-
SBUTHh BIMSHHE PA3TUYHBIX (PAKTOPOB HA KaIMILIAD-
HYIO CTPYKTYpPY U ITOBEPXHOCTHBIE CBOMCTBA BOJIOKOH
B KaJUIsIpaxX TeKCTUIBHBIX MaTepuanax [14].

Buigoowt.

1. TIpoBeneHo oOCyXAeHHE BO3MOXHOCTEH KH-
HETHYECKHX METOAOB OINpPENeNeHUsl KamWUIIPHBIX
XapaKTepUCTUK KaNWIIPHO-NIOPUCTHIX Tel (Ha MpH-

2. YCTaHOBJICHO, YTO T'PABHUTALMOHHBIA KHHE-
THYECKUH METO]I TI03BOJIIET Hanboiee TOYHO Ompee-
JISATHh XapaKTePUCTHKH KAMMIUIIPHONW CTPYKTYPHL.

3. CoBMellleHHE METONa KHUHETHKH JIMHEHHOTO
MoIbeMa JKAAKOCTH IO BEPTHKAJIBHBEIM 00Opa3maM u
TPaBUTAIIMOHHOTO METOZa OTPENICICHUS KOINIeCTBA
TIOTJIOIIEHHO JKUIKOCTH MO3BOJISIET ONPEIEIUTh pac-
Ipe/ieNieHNe KamSIPHOTO MPOCTPaHCTBa MO pa3Me-
paM KanuuisipoB.

4. B oOmem o0beMe KamWUIIPHOTO MPOCTPaH-
CTBa NpeoOiajaroT HAWMEHBIINE KallWUIIPhl, 4YTO
COrJIacyeTcst O BTOPHIM 3aKOHOM XHMHUYECKOW Tep-

Mepe TEeKCTUIIBHBIX MaTEPHAIIOB). MOJMHAMHUKH.
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1. Ilpopokosa H.Il., AHTUMUKPOOHBIC CBOWCTBA IOJIMITPONTUICHOBEIX HUTEH, MOAU(DHUIIMPOBAHHBIX CTAOM-
JIU3UPOBAHHBIMHU TOJUATHIICHOM METaJUICOACpKAIMUMU HaHodactuniamu //IIpopoxosea H.II., Basunosa C.FO.,
Kysneyoe O.10., bysnux B.M.Poccuiickue HaHoTexHoaoruu. 2015. T. 10. Ne 9-10. C. 50.

2.Ilpopoxosa H.I1.Hay4yHble OCHOBBI MeTOJa NMpPUAAHHS HONMUI(QUPHBIM TEKCTHIBHBIM MaTtepraiam (oTo-
KaTATUTHYECKOW aKTHBHOCTHU.// OU3NKa BOJOKHHUCTBIX MATEPUATIOB: CTPYKTYpa, CBOWCTBA, HAYKOEMKHE TEXHO-
noruu u matepuaisl (SMARTEX). 2016. T. 2. Ne 1. C. 19-25.

3.Kysneyos O.}FO.MukpoOuonoruueckas akTUBHOCTb MOJIM3(PUPHBIX TEKCTUIIBHBIX MaTepHAaIOB , MOAU(H-
UUpPOBAaHHLIX aAuokcuaoM tutaHa.// Kysueyos O.FO., Kymeeea T.IO., IIpopoxoeéa H.I1.Du3KMKAa BOJIOKHUCTEHIX
MaTepHaJiOB: CTPYKTYpa, CBOMCTBa, HaykoeMKkue TexHouorud u Matepuansl (SMARTEX). 2016. T. 1. Ne 1. C.
82-86.

4.Tiomenes FO.A. TlpuMeHeHnEe T€OTEKCTHIBHBIX HETKAHBIX MAaTEPHAIOB B JIpEeHaKHbIX cucremax.// Tiome-
nes FOA., Tpewanun M.IO., Manopoun B.C., Hazaposa IO.B.Bectauk Accommarun BY30B Typusma u cepBuca.
2007. Ne 3. C. 13-16

5.Bonxoé B.A. CMauvBaHue, KalWLIAPHOCTh U HAHOMOJH(HUKAIMS TOJTUMEPHBIX BOJIOKOH.// Bonxos B.A.,
Aceeé A.A.Pu3nka BOJOKHUCTHIX MaTE€pHalOB: CTPYKTypa, CBOMCTBA, HAYKOEMKHE TEXHOJIOTHH M MaTepUalb
(SMARTEX). 2016. T. 1. Ne 1. C. 101-107.

6. Butkova N.T. Features of the structural characteristics of filter materials for leikofiltration of blood //
Butkova N.T., Butyagin P.A., Denisova R.A., Platonova l.l., Volkov V.A., Shchukina E.L., Filatov LY. Fibre
Chemistry. 2011. -Bd. 43. Ne 4. -P. 275-279.

7. Ageev A.A.Kinetic laws of detergent action.// Ageev A.A., Emel'yanov P.R., Volkov V.A. Fibre Chemistry.
2013.-Bd. 44.-Ne 5. -P. 293-298.

8.Bosikog B.A. TeopeTndyeckue OCHOBEI OXpaHbI OKpykatoriei cpeapl/Cankr-IlerepOypr, Jlans, 2015.

9.Zhironkin A.N .Adsorption of fluorine-containing surfactants from aqueous solutions on the surface of
polyamide fibers., Volkov V.A., Gordeev A.S. Colloid Journal. 1997. T. 59. Ne 4. C. 442-445.

10.Kouemog O.C. ®noranmoHHO-PuUIbTpaniioHHass yctaHoBka. Kowemog O.C., Boaxos B.A., Konaesa
JI.B.nateHt Ha u3obperenne. RUS 2357926 29.11.2007.

11. Volkov V.A. Determination of the capillary size and contact angle of fibers from the kinetics of liquid
rise along the vertical samples of fabrics and nonwoven materials.// Volkov V.A., Bulushev B.V., Ageev A.A. Col-
loid Journal. 2003. T. 65. Ne 4. C. 523-525.

12. Volkov V. A. Kinetic method as applied to calculation of the capillary space of the textiles and to the size
distribution of the capillaries. In XIllI-th international conference «Surface forces».// Volkov V. A., Tshcukina E.
L. Book of Abstracts. -M.PAH, 2006. P. 98.

13. Bonxos B.A . OmpenieneHue u pacyeT MapaMeTpoB CTPYKTYPhI KaMJUIAPHO-TIOPUCTHIX Tel (Ha mpuMepe
TKaHu) /| Bonkos B.A., Aeees A.A., Kyzomuna T.M. [Iuzaitn u rexHonoruu. 2015. Ne 48 (90). C. 41-46.

14 Volkov V.A, Effect of binder on capillary properties of nonwoven materials // Volkov V.A., Gorchakova
V.M., Belova S.V. Fibre Chemistry. 1999. Bd. 31. Ne 2. P. 117-119.

TEXHUYECKHNE HAYKHU 87



http://elibrary.ru/contents.asp?titleid=10601
http://elibrary.ru/item.asp?id=26256089
http://elibrary.ru/item.asp?id=26256089
http://elibrary.ru/contents.asp?issueid=1587832
http://elibrary.ru/contents.asp?issueid=1587832
http://elibrary.ru/contents.asp?issueid=1587832&selid=26256089
http://elibrary.ru/item.asp?id=26256137
http://elibrary.ru/item.asp?id=26256137
http://elibrary.ru/contents.asp?issueid=1587833
http://elibrary.ru/contents.asp?issueid=1587833
http://elibrary.ru/contents.asp?issueid=1587833&selid=26256137
http://elibrary.ru/item.asp?id=9914085
http://elibrary.ru/contents.asp?issueid=446676
http://elibrary.ru/contents.asp?issueid=446676&selid=9914085
http://elibrary.ru/contents.asp?issueid=1587833
http://elibrary.ru/contents.asp?issueid=1587833
http://elibrary.ru/contents.asp?issueid=1587833&selid=26256142
http://elibrary.ru/item.asp?id=18016348
http://elibrary.ru/contents.asp?issueid=1040008
http://elibrary.ru/contents.asp?issueid=1040008
http://elibrary.ru/contents.asp?issueid=1040008&selid=18016348
http://elibrary.ru/author_items.asp?refid=287152966&fam=Ageev&init=A+A
http://elibrary.ru/author_items.asp?refid=287152966&fam=Ageev&init=A+A
http://elibrary.ru/author_items.asp?refid=287152966&fam=Emel%27yanov&init=P+R
http://elibrary.ru/author_items.asp?refid=287152966&fam=Volkov&init=V+A
http://elibrary.ru/contents.asp?titleid=1739
http://elibrary.ru/item.asp?id=25483920
http://elibrary.ru/item.asp?id=13274160
http://elibrary.ru/item.asp?id=13274160
http://elibrary.ru/item.asp?id=18566819
http://elibrary.ru/item.asp?id=13424180
http://elibrary.ru/item.asp?id=13424180
http://elibrary.ru/item.asp?id=13424180
http://elibrary.ru/author_items.asp?refid=322230836&fam=Volkov&init=V+A
http://elibrary.ru/author_items.asp?refid=322230836&fam=Tshcukina&init=E+L
http://elibrary.ru/author_items.asp?refid=322230836&fam=Tshcukina&init=E+L
http://elibrary.ru/item.asp?id=25672385
http://elibrary.ru/item.asp?id=25672385
http://elibrary.ru/contents.asp?issueid=1563091
http://elibrary.ru/contents.asp?issueid=1563091&selid=25672385
http://elibrary.ru/item.asp?id=13624985
http://elibrary.ru/contents.asp?issueid=661857
http://elibrary.ru/contents.asp?issueid=661857&selid=13624985

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016

Medvedev D.A.*

Master’s Degree student

Institute of Physics and Technology

Ural Federal University named after the first President of Russia B.N.Yeltsin
Markina Sofia

candidate of engineering sciences, professor

Institute of Physics and Technology

Ural Federal University named after the first President of Russia B.N.Yeltsin

THE ALGORITHM DESCRIBING POSITION OF THE SPONGY SCREWS ON
A WORK PIECE OF THE VERTEBRA IMPLANT

Summary

This article describes the features of the operations for bone tuberculosis. The analysis of the subject area
and described the epidemiological situation in the Russian Federation. This article describes modern methods of
elimination of the consequences of osteoarticular tuberculosis. Also, held criticism of the considered procedures.
An alternative method of conducting transactions using rapid prototyping technologies was offered. For fixation
of implants, a mathematical algorithm to describe the position of spongy screws on the workpiece of the implant
to the vertebra has been developed. Used balanced histogram thresholding method to segment and subsequent
binarization of images of a computer tomograph. Established the coordinates of the entry points and the ends of
the channel for the spongy screws. The results of this article mathematically describe the location of the screws.

Also the simulation method subsequent fixation of the implant using spongy screws was offered.
Keywords: CT scans, osteoarticular tuberculosis, 3D modeling, spongy screws.

1. Introduction

Under the modern epidemiological situation os-
teoarticular tuberculosis takes the fourth place in dis-
ease and morbidity distribution of extrapulmonary
tuberculosis within the territory of the Russian Federa-
tion and makes up 8-12% of the total number of tuber-
culosis diseases.

Bones and joints tuberculosis is the most com-
mon form of surgical tuberculosis. The process can
proceed in all bones and all joints but more frequently
it occurs in such vertebrae and major joints as: hip
joint, knee joint, shoulder joint, elbow joint and the
wrist joint.

Nowadays there are a great number of ways to
primary stabilize a damaged segment of the vertebral
column: transpedicular fixation, front technique, rear
technique or its combination. Today, the most appro-
priate way of surgical intervention concerning the
damaged segment of the vertebral column is the com-
bination of rear spondylodesis and front corporodesis
using modern metal constructions [1]. It is absolutely
clear that having such internal fixation one succeeds in
stabilizing that damaged segment of the spine in the
best possible way.

Nevertheless, these techniques have an undenia-
ble drawback: in this way only a weight-bearing func-
tion is restored while a biomechanical function is irre-
trievably lost. Another disadvantage consists in the
fact that doctors can not understand the exact size of
the required implant before surgery. For this very rea-
son the selection of the implant is made exactly during
surgery while a patient is under the effects of anesthe-
sia.

On this basis, it was proposed to simulate im-
plants in advance using medical images of a patient
that were obtained from a computed tomography
scanner and then to use a rapid prototyping technology
for their manufacture.

The method of subsequent fixation of a prepared
implant is an essential thing. If this fixation is unrelia-
ble under the load then implant displacement may
occur and it, in its turn, will cause injuries of inner
parts of a human body. To prevent such result it is
necessary to add channels for the spongy crews to the
implant model that are designed for a specific patient
with a focus on optimal fixation.

2. The purpose of the study

To develop the algorithm describing position of
the spongy screws on a work piece of the vertebra
implant, constructed on the basis of computed tomog-
raphy scanner images for further printing by using a
rapid prototyping technology.

3. Material and methods

The study is based on a set of computed tomog-
raphy scanner images of a patient and on an implant
workpiece that was created using AutoCAD software.

The algorithm consists of the following steps:

1. First, it is necessary to separate out a dam-
aged segment of the vertebral column. To perform this
task MeVisLab software product was used [2];

2. Then, it is essential to perform image seg-
mentation to make the further analysis simple;

3. After it, one establishes the coordinates of the
entry points of screws and spinous processes;

4. Later, the coordinates of the channel ends for
the spongy crews are calculated;

5. Finally, a work piece is joined to a plate fol-
lowed by fixation and channels for the spongy crews
are added.

4. Calculation of channels location for the
spongy Crews

The body of the model consists of three parallel
surfaces: cranial, medial and caudal.

The schematic diagram of these 3D surfaces is
shown in Figure 1.
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Figure 1 — 3D projection of the model diagram

After making a work piece it is necessary to cre-
ate channels for the subsequent implant fixation with
the help of spongy screws. To do this, we need to cal-
culate two coordinates for each screw:

a) the entry point of the screw at the spinous
process;

b) the end point of the channel for the screw.

As a first step we perform the calculation of the
entry points to the arc root for the spongy screws. To
do this, the following anatomical landmarks are used:

a) atransverse process, usually corresponding to
the level of the arc root in the lumbar spine;

——

4\'

a) the screw insertion trajectory in the axial
plane;

b) the point projection of the screw introduction
in the rear parts of the vertebral column;

c) the screw insertion trajectory in the sagittal
plane.

Figure 2 — the main anatomical parameters

In the course of this investigation it has been sta-
tistically found out that the screw direction angle in
the thoracic spine is 30°.

The horizontal diameter of the arc root is calcu-
lated according to CT scans. But first it is necessary to
prepare them to automate the process of measure-
ments.

Segmentation is applied for image processing and
its analysis, i.e. one can see image separation into the

L, i

L

b) acaudal part of the joint facet lower part;

c) the crest located at the junction of the articu-
lar and transverse processes with the arc plate.

To perform the calculation, it is necessary to
know the following anatomical parameters: horizontal
and vertical diameters of the arc root; a transverse
pedicular angle between a line which is parallel to the
vertebra middle and an axis line of the arc root; a sag-
ittal pedicular angle between an axis line of the arc
root and the upper part of the end plate of the implant
body [3]. All these parameters are shown in Figure 2.
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areas, for which a certain criterion of homogeneity is
satisfied, for instance, the selection of the areas of
approximately the same intensity in the image. The
concept of the image is used to define a connected
group of voxels which have a definite common feature
(attribute).

One of the main and the easiest ways to make
image segmentation is to use a threshold. The thresh-
old is a feature (attribute), which helps to divide a
required signal into some classes. The operation in-
volving threshold separation consists in comparison
data value intensity of each image voxel with a prede-
termined value of the threshold [4].

The balanced histogram thresholding method was
used to segment images.

TEXHUYECKHNE HAYKHU
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The balanced histogram thresholding method is a
very simple method used for automatic image thresh-
olding. Like Otsu’s method, this is a histogram-based
thresholding method. Assuming that the image is di-
vided into two main classes: the background and the
foreground, this method tries to find the optimum
threshold level that divides the histogram in two clas-
ses. This method weighs the histogram, checks which
of the two sides is heavier, and removes weight from
the heavier side until it becomes the lighter. It repeats
the same operation until the edges of the weighing
scale meet. This method may have problems when
dealing with very noisy images, because the weighing
scale may be misplaced. The problem can be mini-
mized by ignoring the extremities of the histogram.
[5]

After segmentation we measure the size of the
area that has been received and obtain the horizontal
diameter of the arc root. By the same procedure we
calculate the vertical diameter of the arc root and find
out the entry point of spongy screws. We repeat all

B

steps for the opposite side of the vertebra. As a result,
we obtain the coordinates of the point of intersection
of two diameters.

As a next step it is necessary to calculate the ap-
proximate end point for the spongy screws. For this
purpose, in the medial plane we draw an interval,
which connects the middle of the arc formed by the
vertebral foramen with the middle of the arc in the
front part of the implant. Then from its center we lay
off two more intervals to the front part of an implant
at an angle of 45°.

Having connected the middles of these two inter-
vals with the middle of the arc in the front part of an
implant, we will obtain an isosceles triangle ABC.

According to the results of statistical data the
level of the screw end is equal to one fifth of the dis-
tance between the medial and cranial plane. A created
projection of the triangle at this level is shown in Fig-
ure 3.The points B and C that we have got will be the
end points of the channel for the spongy screws.

C

Figure 3 — The triangle ABC that we have obtained

5. An example of the subsequent implant fixation

During the research, a method of the subsequent implant fixation has been simulated (Figures 4-5).

90
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Figure 4 —an example of the implant fixation

Figure 5 — an example of the implant fixation

6. Results The analysis concerning the subject field has

Thus, the mathematical algorithm describing po-  been carried out and the drawbacks of the modern

sition of the spongy screws on the basis of CT scans  method of conducting transactions using rear spondy-

has been developed. lodesis and front corporodesis have been mentioned.

7. Discussion and conclusion As a result of this work we have received this subse-
quent fixation implant model.
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Acnipanm Odecbkoeo HayionanrbHo20 noaimexniynozo yHisepcumemy, m. Odeca, Ykpaina

ECOLOGICAL MONITORING OF WATER QUALITY FOR NPP

TURNAROUND WATER SUPPLY SYSTEMS
EKOJIOTTYHU MOHITOPHUHI IKOCTI BOJIA CUCTEM 3BOPOTHOTI' O
BOAOINIOCTAYAHHSA AEC

Bukounano ananiz npupooooxoporuoi disnenocmi ma oyinka cmany 600Hux 06'ekmie AEC Yxpainu 3a oc-
HOBHUMU NOKA3HUKamu 600u. IIpusedeno ananiz cmawy iCHylO4020 MOHIMOPUHEY AKOCMI 800U CUCTEMU 360PO-
mHozo eooonocmayanna AEC ma npakmuune 3nauenHs eKo102i4H020 MOHIMOPUH2Y NPU 600CKOHANEHHI cucme-
MU 3 MEMOI pPe2ylo8AHHsL MEXHO-eKOCUCeMU 80OHUX 00'ckmie 01 3abe3neyenHs HAOUHOCMI ma 0e3nexu
OCHOBH020 MeXHON02IuH020 00aadHanHs AEC. Po3pobienuti KOMIIeKC MamemMamuidHux mooenetl, SKuil 00360€
nioguwumu AKICHULL PiBEHb eKOI02IUHO020 MOHITMOPUHZEY, OCKINbKU RIOBUWYEMbCSA ONEPAMUBHICTNL KOHMPOIIO,
VOOCKOHANIOEMbCAL SIKICMb MOHIMOPUH2Y 34 PAXYHOK 000AMKOGUX (YHKYI OYIHKU MaA NPOSHO3Y NPU PIZHUX NO-
E€OHAHHAX GHYMPIWHIX MA 308HIUHIX YUHHUKIG, 8DAXOBANHUX 6 MOOETI, 00380JI5€ BUKOHAMU OYIHKY 2IOPOXIMIYHO-
20 CMawy cucmem 360pOMHO20 8000NOCMAYAHHA NPU ABAPIUHUX CUTNYAYIAX md iX 3ano0ieaHHs, a MaAKo#C 8UpPo-
OUMU KOMNIEKCHY OYIHKY MONCIUBUX HACAIOKIG NPU PISHUX MEXHOT0STUHUX PeHCUMAX.

Knrouosi cnosa: axicme 600u, mamemamuuna mooens, cucmema 360pomuoco ooonocmavanusi AEC, mex-
HO-eKOCUCmeMd, eKON02IYHULL MOHIMOPUHS

Nature protection activities are analyzed and NPP water objects condition of Ukraine according to main
water criteria is evaluated. Current water quality monitoring condition of NPP of turnaround water supply sys-
tem is analyzed and environmental monitoring practical importance when system improvement for the purpose
of the main NPP equipment water objects technical ecosystem adjustment for reliability and safety assurance is
shown. Mathematical model complex allowing to enhance the environmental monitoring quality is worked out.
The last is enhanced according to optional estimating functions under different combinations of internal and
external factors. This complex allows to estimate the turnaround water supply system hydrochemical condition
in event of incidence and their prevention and also to evaluate probable consequences under different process

conditions.

Keywords: water quality, mathematical model, NPP turnaround water supply system, technical ecosystem,

environmental monitoring.

Beryn.

ATOMHA €HEpPreTHKa € OIHIEI0 3 BAKIMBHUX CKJIa-
JIOBHX JICP)KABHOTO EHEPreTHYHOIO ITOTEHIaly Ta
3aiiMae JIAUPYIOYe IIOJOXKEHHS B CHEPreTUYHOMY
3abe3neuenHi kpaian. Ha T mporpecyrouoi nerpama-
1ii TeMJIOBUX EJeKTPOCTaHIIH, Ae(inuTy opraHiaHoOTO
MajiiBa, aTOMHI EJIEKTPOCTAHIIl JEeMOHCTPYIOTh Bil-
HOCHO Ha/liliHy Ta e()eKTUBHY poOoTYy.

BbezymoBHO, n1ist 00'€KTIB SA€pHOI EHEPreTHKU Ha
JOBKUIDIS, SIK 1 €CKTPOCTAHIH 1HIINX THITiB, Ma€e Oa-
raro acnekTiB. OMH 3 HUX TOB'I3aHUI 3 HEOOXiIHIC-
TIO BUKOPUCTAHHS BEJIHMKOi KUIBKOCTI BOJAW IUISL OXO-
JIOJDKEHHSI KOHAEHCATOPiB TypOiH Ta JOMOMIXHOTO
termiooomiaaoro obnagHanas AEC. Tomy cTBOpro-
I0TBCS BoJloMMMIIA-oxoJokyBadi (BO), OymyroThcs
TpaxupHi, Opu3KaIbHiI OaceiHu.

BO € He nume TEeXHIYHNM BOXHUM O0O0'€KTOM
CHCIIaJbHOTO TPU3HAYCHHS, aJic i CICMEHTOM JIaH[I-

madTHOTO KOMITIEKCY TOTO abo IHIIOTO peTioHY.
Ockinbku BO 3HaxomaThCS MiA Oe3mocepeHiM BILTH-
BoM AEC, iX craH miasrae He JTUIlle KOHTPOJIIO, aie,
B IIEBHUX MEXax, i ympaBIiHHIO.

HasBHicTh mpsMUX Ta 3BOPOTHHX 3B'SA3KiB MiX
BOJHUMH €KOCHCTEMAaMH Ta TiIPOTEXHIYHUMHU CIIOPY-
namu AEC mpuBena 10 AOIIIEHOCTI BBEJCHHS ITOHST-
TS «TexHo-ekocucteMay [1]. ToMmy, nuTaHHA Npo eKo-
JIOTIYHUH CTaH BOJNOWMHUIN, YBIMKHCHHX B CHCTEMY
BonornoctayanHsi AEC He Moxke BUpilIyBaTHCS JIMILE
B TPAUIIHHOMY acCIeKTi «OXOPOHH IOBKULIL», a TO-
BHHEH PO3TJISAATUCS B ACHEKTI «PETyIIOBAHHS TEXHO-
€KOCHUCTEMH Ha €KOJIOTIYHO Oe3MeYHOMY PiBHIY.

ITocTanoBka MeTH Ta 3a/1a4 JOCIIiIKEHH.

Merta A0CHiIKEHHS — YIOCKOHAJIEHHS €KOJIOTi4-
HOTO MOHITOPHUHTY JUIS MOJJIMBOCTI PperyJIrOBaHHS
PEKHMIB eKCIUTyaTamii CHCTEM 3BOPOTHOT'O BOIOIIO-
crauandst AEC 3 Meroro 3a0e3meueHns SKoCTi BOAU Ha
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€KOJIOTIYHO Oe3MeYyHOMY piBHI, IO TepeadadeHo cy-
YAaCHOIO MPOEKTHOIO Ta HOPMATHBHOIO JNOKYMEHTAlli-
€10 110 3a0€3MECYEeHHI0 HaiHOCTI Ta Oe3MmeKu OCHOB-
HOTO TEXHOJIOT19HOTO O0JIaHaHHS €HEproOIIOKIB.

Jnst TOCSITHEHHSI TTOCTABIICHOI METH COPMYITHO-
BaHi HACTYITHI 3aBAaHHS TOCTIHKCHHS:

1) anami3 cy4acHOro CTaHy iCHYKOYOTO €KOJIOTi-
4yHOTrO MOHiTOpHHTY Ha AEC;

2) aHami3  CKCIECPUMEHTATbHUX  JOCIiKCHb
sKOCTi BoaX perioHiB po3mimienHst AEC Ykpaiuu;

3) MareMaTHYHE MOJCTIOBAHHS TiAPOXiMiY4HOTO
pexxumy BO AEC;

4) aHayi3 pe3yNbTaTiB MATEMATHIHOTO MOJIe-
JIFOBaHHS 32 JIOTIOMOTOI0 TPUBUMIPHOI TiApOTEpMIidHOI
mozerni «TPUTOKC» 3 excnepuMeHTaIbHUMH IaHU-
MH;

5) mnpakTUYHE BHKOPHCTAHHS CKOJIOTTYHOIO MO-
HITOPUHTY CHCTEMH TEXHIYHOTO BOJOMOCTAYAHHS K
HaWOUIbII e(hEeKTHBHOI MIpH 3HIIKEHHS! TEXHOT'€HHOTO
HaBaHTAXXCHH: Ha npuiieriy akBaropiro AEC.

1. AmHani3 cy4acHOTro CTaHy ICHYIOYOIrO EKOJO-
riyHoro MoHiTopunry Ha AEC.

IcHyloua cucTeMa EKOJIOTIYHOIO MOHITOPUHTY
sxocTi Bogn Ha AEC YkpaiHu BHKOHYe B HEOOXiTHO-
My o0'eMi (yHKIIT perymsipHOro KoHTponwo [2-4].
Ipore, ¢paxisui AEC He MOXYTh HaaTH MIPOTHO3ZHIX
JAaHHUX SKOCTI BOIM 3aJIS)KHO BiJl PI3HHUX PEXKUMIB eKC-
ryaranii AEC abo B pa3i aBapiiiHux cutyaniit. Tomy,
JOLUTHHO YAOCKOHANIWUTH I[eH KIACHYHUH Tpaauiiii-
HU# crocio.

3 Merow 3a0e3levyeHHs MOXKIMBOCTI 3100yTTs
MPOTHO3Y Ta OI[HKH sIKOCTI Bogu BO, Opu3kambHHUX
OaceiiHiB BinmosimanbHMX cnokupadiB AEC, I0Iiiab-
HO BUKOPHCTOBYBaTH PO3pOOJIEHY aBTOPOM CHCTEMY
€KOJIOTIYHOTO MOHITOPUHTY CUCTEMH 3BOPOTHOIO BO-
nmoroctayanHs (C3B) AEC, mo ckiagaetsest 3 psamy
HAYKOBO-TEXHIYHMUX Ta OpraHi3allifHNX 3aBIaHb, SKi
MOXHa c(hOPMYJIIOBATH HACTYITHUM YHHOM:

— 30ip BHXIIHUX MJaHUX TEXHO-EKOCHCTEMH
AEC;

— po3pobka  ¢Gi3umyHOI  MOIENI  TEXHO-
exocucremd AEC, t1006TO cxemum Hopamizanii C3B
AEC 3 BpaxyBaHHSIM BCiX NPHPOJHHUX Ta TEXHOTECH-
HUX YAHHUKIB, IPUILIKBIB Ta BIATOKIB;

— BU3HAYEHHS OCHOBHHUX TOYOK BiIOOPY MpoOd B
TexHo-exocucremi AEC;

— po3po0Oka MareMaTHYHOI MOAENI TEXHO-
exocucremMu AEC 100TO MaTeMaTH4He MOJIEIIOBAHHS
TiIPOXIMIYHOTO CTaHy BOJM 3 BpaxyBaHHSM BUKOHaH-
Hs Bauiganii Ta Bepudikamii Moei.

— BHKOHAaHHS XIMIYHOTO aHAIl3y SKOCTi BOAH
Ta 00poOKa pe3yabTaTiB;

— aHaJIi3 Ta OIliHKa SKOCTI BOJM 3a pe3yJbTaTa-
MU XIMIYHOTO aHaJi3y eBPUCTUYHUM METOJIOM;

— po3poOKa CUCTEeMH KOMII'FOTEPHOT'O €KOJIOTi-
yHoro MoHiTopuHTY BO AEC 3 yHKIiIMH OLIHKH Ta

MIPOTHO3YBaHHS CTaHy BOAHUX EKOCHUCTEM Ta SIKOCTI
BOJIH.

CcdopmyneoBaHi BUIE 3aBAAHHSA PO3KPHBAIOTH
HE JHIIe BMICT CHCTEMH Cy4YacHOTO €EKOJIOTI9HOTO
MOHITOPHHTY TiJpOXiMI9HOTO CTaHy BOAM, aje 1 ii
CTPYKTYpY. 30KpeMa, B CHCTEMY €KOJIOTiYHOTO MOHi-
TOPHUHTY NOBUHHI BXOJUTH TaKi €IEMEHTH:

— Mepexa TOYOK Binoopy mpoo;

— 3aco0M Ta METOIUKH Bif0opy Ta jabopaTop-
HOTO aHali3y npoo;

— cucTeMa KOMITIOTepHOi oOpoOKH 1 Hakomu-
YeHHsI IepBUHHOI 1H(opMarii;

— IMITanifHi MaTeEMaTHYHI MOJIETI.

MOHITOPHHT TIOBEPXHEBHX BOJHUX OO'€KTIB B
paiioni posramryBanas AEC Ykpainu (BO, piuku ta
BOJIOCXOBHIIA) TPATUIIIIHO BKIIFOYAE CHOCTEPEKEHHS
3a T1IPOXiIMIYHIM Ta TETUIOBHM PEKUMOM.

Micue posTtanryBaHHSI MYHKTIB KOHTPOJIO TEM-
mepaTypH Ta Biiobopy npob Boau Oynu BuOpaHi 3 Bpa-
XYBaHHSIM THUIy BOAOMMHUIL, JOKEped XIMIYHOTO 3a-
opymuenns Bomoumuina, C3B AEC, ckmagy Ta
00'eMIB CKUIHUX BOJL.

Ha AEC, B paMkax €KOJIOTIYHOI'O MOHITOPHHTY
MOBEPXHEBUX BOJOUMHII, IPOBOJATS [5]:

— TIepBHHHHUI 00Nk BigOopy CBDXOiI BOAW Ta
CKHUJIaHHS IPOAYBaJIbHOI BOJIH;

— CHCTEMaTHYHHH KOHTPOIb 3a  (Di3HKO-
XIMIYHUMH ITOKa3HUKaMHU BOJIM BOJHHX O0'€KTIB;

—  KOHTPOJIb 3a KUIBKICTIO Ta SKICTHO CKHIHHX i
3JIMBOBHX BOJI;

— BUMIpH TeMIIEpaTypy BOJH, KOHTPOJb edek-
THUBHOCTI POOOTH OYHCHHX CIIOPY/, BEJECTHCS IepPKaB-
Ha CTaTHCTHYHA 3BITHICTH Ta iH.

2. AHami3 eKCIepUMEHTAIbHHUX  JIOCHIPKEHb
SIKOCTI BomM perioHiB po3ramyBaHHs AEC VYkpaiau
[5].

[Ipu cucremarmzanii Ta y3araipHeHHI iHpOpMa-
uii, HamaHoi AEC B pamMkax NMOTOYHOI Ta IIOPIYHOT
3BITHOCTI, TPOBEJICHA OI[iHKA CTaHY BOIHHX OO0'€KTIB
32 OCHOBHMMH IIOKa3HUKAaMH COJIEBMICTY BOJH B Haii-
OinblI XapakTepHUX ToukaX. OCHOBHHMM KpHUTEpieEM,
BUKOPHUCTOBYBAaHHMM IIPH OLIIHIII, € IIOPOrOBE 3HAYCHHS
MiHepatizalii Boau (CyXoro 3alliIIKy), sSiKe JOPIiBHIOE
1000 mr/am3. Huskde BKa3aHOTO MOPOTY BOJAM BBaXa-
IOTHCS TIPICHUMH, a BHIIE — COJIOHYBAaTUMH ab0 ciabo
COJIOHMMH. [IBa IHIIMX MOKa3HUKa (Cylb(ard Ta XJo-
puan) B 3'€HaHHI 3 JOMIHYFOUMMH KaTiOHaMH BiJlO-
OpakaroTh IPOIOPIII OCHOBHOI MacH coyeil y Boi
BOJIHOTO 00'€KTY.

AHaii3 coneBMicTy BOJHHX OO'€KTIB MO MiHepa-
Jmizamii BOJAM IOKa3aB, [0 HAWOUTBII MPOOICMHHM
BoJHMM 00'ekTOM B Tamy3i € BO IOYAEC.

B Tabn. 1 npuBeneHuii cepeaHiit BMIiCT MiHepaiti-
3amii B Bomi moBepxHeBux Bogoumum AEC JIIT
«HAEK «Eneproarom» (mami Kommanii) 3a 2008-2012
p.
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Tabmums 1.

Cepenniii BMicT Minepanizanii B Mr/am® B Bogi nosepxHesux Bogoitmuin AEC Kommawii 3a 2008-2012 pp. [5]

Cepennill BMiCT MiHepatizalii B Boji osepxHeBux Bopoiimun AEC 1o pokam, mr/am®

AEC BO

Piuka Bume AEC Piuka nmkue AEC

2008 2009 2010 2011 2012 | 2008

2009 | 2010 | 2011 | 2012 | 2008 | 2009 | 2010 | 2011 | 2012

3AEC 402 | 402 | 400 | 401 | 400 | 347

354 | 356 | 368 | 374 | 355 | 363 | 364 | 368 | 368

PAEC - - - - - 425

374 | 407 | 431 | 338 | 433 | 323 | 464 | 523 | 362

IOYAEC | 1148 | 1034 | 1033 | 1064 | 1123 | 506

515 | 560 | 579 | 572 | 514 | 527 | 566 | 584 | 578

XAEC 350 | 350 | 375 | 404 | 413 | 381

390 | 376 | 351 | 341 | 382 | 390 | 369 | 354 | 338

3riHO 3 MPUBEICHUX JaHUX, BMICT XIMIYHUX pe-
4OBHH (y TOMY YHMCII MiHepatizauii, K y3arajJbHIOBa-
JIBHOTO XIMIYHOTO MOKa3HUKa) y Boai BO 3miHIOBaBCS
B 2008-2012 pp., cepenHpopiuHa MiHEpami3alis BOIH
B BO (oxpiMm IOYAEC), piukax Buiie Ta HIDKYE 3a
AEC Kowmmanii Baranacs B Mexax 338...578 mr/ame.
Haiieuma cepemupopiuna MiHepamizamis B 2012 p.
cepen AEC Kowmmanii 6yma y BO IOYAEC (1123
Mr/oM°), HaWHWKYA B KaxoBcbkoMy BOIIOCXOBHIII
sue 3a Teuiero 3AEC (338 mr/am®). 3pocTanns ce-
penHbopiuHoi MiHepamizauii Bogu B 2012 p. B Ta-
umkebkoMy BO B mopiBHsiHHI 3 2011 p., nos's3aHo 31
3MCHIIICHHSAM KPaTHOCTI HOro po30aBieHHS depe3
30UIbIIEHY BENWYUHY IMPOXYBAaHHS JUIS TOTPUMAaHHS
TEXHOJIOTIYHOTO  PEeKUMY pOOOTH  eHeproOJIOKiB
IOYAEC.

3adikcoBanmii 3 2010 p. mo3uTHBHUHN TpeHT 30i-
JBIICHHS cepeaHbopiuHoi MiHepamizamii B BO XAEC
MOB'I3aHUN 3 Masi03a0e3MeYeHNMH BOAHUMH POKAMH
(2010, 2011 pp.). Ipore foro 3pocTaHHS iCTOTHO
3MeHmmiocs B 2012 p. depe3 3HauHE MiKUBICHHS
BO XAEC Bojoro p. ['opuns.

3nificHroBaHe mpoayBaHHs BO He MpU3BOIUTH 10
MOMITHOTO 3HIDKEHHS KOHIIGHTpalii MPakTHYHO II0
BCIX IHTpellieHTax BOIH, MPOTE, 103BOJISIE NPUIUHUTH
3pOCTaHHs KapOOHATHOT JKOPCTKOCTI Ta 3arajbHOI
MiHepamizanii BO, a Takox miaTpUMyBaTH HOPMOBaHI
MOKAa3HUKH SIKOCTI BOOU Ha JOCATHYTOMY piBHI.
BB npotyBaHHSI TOMITHO MO3HAYA€THCSI B KOHTPO-
mpHOMY cTBOpi pidok AEC, mo me pa3 mo0ivyHO miaT-
BEPIPKYE ICHYBaHHS IIPOILECIB JESKOTO IOJIMIIEHHS
abo crabimizamii XiMIYHHX TOKa3HHKIB y Boai BO 3a
paxyHOK ii po30aBIeHHS.

Takoxx AEC 3aiiCHIOIOTH TEIUIOBY Jil0 Ha JI0-
BKUIJISL IJITXOM CKHJAHHS B PiukH a00 BOJOCXOBHIIA
migirpitux npoxyBadsHEX BoJ BO abo 3BOpOTHHX
OXOJIOJDKYIOUHX CHCTeM KOHICHCATopiB TypOiH. Pa-
xiBui AEC BUKOHYIOTH IepioJM4YHI BUMIpH TeMIepa-
Typu BO, pidok Ta BOJOCXOBHIN, 3BOPOTHHX Ta iH.
cucreM oxonoukeHHs. KonnBaHHS TeMneparypu BoIu
B piuKax i BOJOCXOBHIIAX IPOTATOM POKY ITPOXOJIMIN
B TICHOMY 3B'SI3KY 3 KOJIMBAaHHSMH TEMIIEPATYpH IOBi-
Tps 1 BUMagaHHsaM omaiB. Y 2012 p. Tpaaumiitao mia-
BHUIIIyBaJIacsi Temrieparypa Boau B piukax i BO AEC 3
KIiHIIS TpaBHS JI0 TIOYaTKy BepecHs. Temmeparypa Bo-
v B miaBinHomy kaHaii AEC, He mepeBuiyBana ma-
KCHUMaJIbHO JIOMYCTUMY 3a IPOEKTOM TeMIIepaTypy

dw
VY00,

ae: W — notounuii cymapuuii 06'em BO Tta iHmmx
00'€KTiB 3BOPOTHOTO BOJIOTIOCTa4aHHs, M°; t — uac, c;

(33 °C). TemmeparypHwuii pexXxuM pidoK B JITHIH Tepi-
0J1 He 3pOOMB HETAaTUBHOTO BIUIMBY Ha poOOTY Hacoc-
HUX CTaHIi!l BOA03a00piB. 3aMOpiB pUOM Ta IHTCHCHU-
BHUX  OOpOCTaHb  BOJHOIO  POCIMHHICTIO  HE
BigMivaiocs.

KonuBanns temnepatypu Boau BO mpotsirom
poky 3a manumu AEC KommaHii 3MiHIOBaiHCs, TepIl
3a BCe, 3aJIC)KHO Bif ce30Hy poky. Ha ii 3miHy Brum-
BaB TaKOX pPeXuM podotu eHeprodmokiB AEC Ta me-
TeoyMoBHU. Po3nozin TemmepaTypu BoauM IO akBaTopii
BOJOMMHUII] 32 JaHUMHM IIOMICIYHHUX 3MOMOK IIOKa3aB,
o mwioma BO MOBHICTIO 3ajisiHa B MPOIECi 0XOJIO-
JOKSHHSI.

[Tix yac npoxyBanHst BO B piuku (BOJOCXOBHUINA)
B KOHTPOJBbHOMY cTBOpi (500 M HMXKUE 3a CTBOp IPO-
JyBaHHS) BiOyBa€ThCs MiJBHIICHHS TEMIIEPaTypu B
cepenabomy Ha 1,0...1,5 °C 3aexHo Big Ce30HY pOKY
B TIOPIBHSHHI 3 (JOHOBMMH 3HAUYEHHAMH TEMIIEPaTypH
MPUPOTHHUX BOTHHUX 00'ekTiB. Y 2012 p. mepeBumieHb
HOPMOBAaHUX IIOKAa3HUKIB TEMIIEPAaTypH BOAU PidOK
Hisgennnit byr, Ctup 1 JHinpo npu mpoayBaHHI B
KOHTPOJILHOMY CTBOpi He Binmivanocs (Ha 3,0 °C Haz
(OoHOBUMHM 3HAYEHHSIMH), TEIUIOBHH BIUIMB Ha BOXY
IMX BOJHUX NPHUPOAHIX 00’€KTiB OyB Ha piBHI HoMyC-
TUMHUX 3Ha4eHb. THM caMuM, TerioBe 3a0pyAHEHHS
PIYOK Ta BOJOCXOBHII IIPU BOJOBUITYCcKY 3 BO He mo-
muproBasioca fani 500-MeTpoBoi 30HM Ta HE BIUIMBA-
JIO Ha 3MiHY €KOJIOTIYHOT OOCTaHOBKH B PETIOHI PO3-
tamryBanHg AEC.

[ponysanuss BO XAEC He mpoBoauTbes mnpu
MIPAIIOIOYNX JIBOX €HEProOJIOKaxX 3arajbHOI0 IMOTYX-
Hictio 2000 MBT. IIponyBaHHs mependadeHe Mmpoek-
TOM IIPY IPAIIOI0YUX YOTHPHOX €HeproOiIoKax 3ara-
TpHOIO TIoTyXKHicTI0 4000 MBT.

3. MaremaTHnyHe MOJAETIOBAHHS TAPOXIMITHOTO
pexumy BO AEC.

[MpakTuka momiGHUX AOCTiIKEeHb [6, 7] MOKa3ye,
10 U AESIKHUX MMOKa3HUKIB B OKPEMi CE30HH MOKIIH-
Be HAOyTTS HETaTUBHUX 3HAYCHb IJIS KOEQilli€HTIB
HEKOHCEPBATUBHOCTI, SIK 10 BKAa3aHUX BUIIE MPHYH-
HaX, TaK 1 3a paXyHOK BCTYIly pEYOBHH BiJ HEBpaxo-
BaHMX IPH HAaTYpPHUX BUMipax jKepein. BuxinmHi pis-
HSHHS JUIL  PO3PaxyHKY TiJPOXIMIYHOTO PpEKUMY
3aCHOBaHI Ha 3aKOHI 30€peXeHHS MacH Ta JUIs Oluca-
HUX YMOB BHPaKAIOTHCS y BUIIISII PIBHAHHS OanaHcy
Bosu (1):

- Qucn - Qs ' 1)

Qoc — BUTpaTa Boau onaxis, M%/c; Qs — cymapHa BU-
TpaTa Boay, 1o Bupymiae i3 BO 31 Bcima BTpaTamu
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C

EES

5
&

(dinpTpartis, mpoayBaHHS, BiTHECSHHS 3 OpU3KATBHUX
OaceiiHiB, rpagupeHs 1 T.i.); Q; — BUTpaTa BOAM Bif
pi3HUX [DKepen (3 ypaXyBaHHSM iX 3HAKy: «IDIIOC» —
NPUTOKH,  «MIHYC» —  BINTOKH), HAIpPUKIAL,

Ql = QCT (BUTpaTa BOAM OYMINEHHX TOCIIIOOYTO-

BHX CTOKIiB), Q2 = an (BUTpaTa BOIM MiIMATKH
BO) u 1.11.; Quen — CyMapHi BTpaTH BOJY Ha BUMAP.
d(C
d

ne C - IOTOYHA KOHIICHTpPAIIisl TOKa3HUKA SKOCTI
Bomu B BO, r/M%; Ci — koHIeHTpallis OKa3HUKA SKOC-
Ti BOJU B I-TOMY JoKepesi BoAM, moctymaruoi B BO
(maHmMHE KepenamMu, 30KpeMa MOXKYTh OyTH: TEXHO-
JIOTiYHI yCTAaHOBKHM XiMIi4HOi BOJOOYMCTKH, BOJAA IIi-
JOKUBJICHHS, CTIYHI BOAW OYHCHUX CIOPYH, BOAU pi-

—;VV):zQi.Ci+QOC'COC

v 3araJlbHOMY BHITAJIKY,

Oun =0, + 0,5 +0,.» T06TO cymapui Brpatn
BOAM Ha BWIIAP BPaxXOBYIOTh BTpaTH 3 moBepxHi BO
(Quc), Ha OpuskambHuX OaceriHax (Qucs) Ta TPATUPHSX
(Qucz), AKIIO OCTAaHHI 3HAXOMATHCS B €IWHOMY 3BOPO-
THOMY MK 3 BojoiimmiieM. Bci BUTpaTH BpaxoBy-
10TheA B MY/c.

-0, C—k-C-W+F, )
Koe(illiEHT HEKOHCEPBATHBHOCTH TSI HEKOHCEPBATHB-
Hux peuoBuH [3] 1/m100.; Fc — iHTEHCHBHICTB JKepena
(mosuTHBHOTO 200 HeraTMBHOrO) BeTymy B BO, posr-
JITHYTOI pPEYOBMHHM, 11032 HEBPAXOBAaHUX CKIIAJOBUX
BOJHOTO OanaHcy, 1/100.

[Ipu npexncraBieHH] JiBO1 YaCTHHU PiBHAHHA (3)

4ok, crpymkiB i T.an), r/m® (i=1,2,..); k — yBurmaai
ACH) Ly dC v o
dt d dt
€ _M_R-C-k-C. (4
dt

3 IBOX piBHAHB (3) i (4) cinifgye piBHSAHHS VIS BU-

3HAYCHHS KOHIIEHTPAIIil pEIOBHH c=C (f ) , I€:

M:(ZQi 'Ci +Q0c 'Coc +Fc)/Wﬁ
R:(ZQi +ro_Qucn)/W'

Hns pimreHHs piBHSHHA (4) HEOOXiTHO 3HAHHS
IIyKaHO! KOHIIEHTpallii peuoBHHH B MOYATKOBUI MO-
MEHT 4acy (II04aTKOBI YMOBH), a TAKOX BCiX BEJIMYUH
(okpim C), 110 BXOIATH B MpaBy yacTUHY (4), sKi, B
3araJbHOMY BUIIAJIKy, MarOTh OyTH BiZIOMi i MOXYTh
3aJIe)KaTH Bi Yacy, BKIIOYAIOYM CHHXPOHI30BaHHWH 3
gacoMm 00'em Bomocxosumia W. PiBasHHS (4) € mude-

to+j-At=t, C(t;) =Cl(ty+ j-At) =

ITepamiitna Qgopmyna YeTBEpTOro MOPSAKY IS
BiANTYKaHHS C,1 Mae BUIIL:

i’ f(Xj’Cj): fj, (=0, 1, 2, ...).

PEHLIAIBHAM PIBHSHHSM MEPLIOr0 MOPSIKY, METOIU
iHTerparmii sskoro Bimomi [8], 30kpeMa, I 3araabHOTO
BUNAJKy 3PYYHHH OCHUTH TOYHHH 1 0OYMCIIIOBAIBHO
ctiiikmit Mmeton Pynre-Kytrta 3 dopmymamu ampokcu-
Manii yeTBepToro nopanky. Lleit MeTox BUKOPHCTOBY-
€TBCS B PO3PaxyHKOBIH YaCTHHI Ii€] MaTeMaTHIHOL
MOJEII.

Meron Pynre-Kyrra B momatox k nudepeHiia-
nbHOMY piBHsHHIO Buraany: C' = f(t, C) - BU-

KOPHCTOBYETbCS JUIsl PILIEHHS 3a/adi PO3paxyHKy
riIpOXIMIYHOTO peXuMy. BBenemo mos3HaueHHs npu

nouatkooi ymosu: C(¢,,) = C,, 3 kpoxom: At:

®)

Cj+1 :Cj +1/6-(j,+2- j, +2- j3+ 1)

ne: J, = fj-AtZF(tj,Cj)-At,
Js=f(;+At/2,C; + j,/2)-At,

Ilpn 11OMy HEOOXiTHO BpaxoBYBaTH, IO HAaBITh
JUISL PEYOBHH TIO CBOiX (Di3MKO-XIMIYHHMX BIIACTHBOCTSIX
(hopManbHO KOHCEPBATHBHUM, OOYMCITIOBAaHHMN Koedilri-
€HT HEKOHCEPBAaTHMBHOCTI MOXE€ BHSBHUTHCS HE PIBHHM
HYITIO Yepe3 1HIMBITyanbHi BIaCTUBOCTI CHCTEMH 3BOPO-
THOTO BOJIOTIOCTauYaHHs (HAMPHKIA, COpOIHHI mpore-
CH, CEIVMEHTALlis], CKaJJaMy4eHH, BIUIMB 0i0TH 1 TOMY
nojioHe).

OckiTbKH O0JIK B3aeMOJIl 3a0pyIHIOIOYHX Pedo-
BUH 3 JIOHHUMH BiJIKJIQJICHHSIMU TPa€ iCTOTHY POiIb NpH
MaTeMaTHYHOMY MOJICIIIOBAHHI, HEOOXITHO BiI3HAYUTH
HACTYIIHE:

—  BHUTpaTH 3BOPOTHOI BOJM Yepe3 KOXKEH EHEpro-
010K ckIagaroTh IpuomsHo 50 M%/c. TloniOna BenuuuHa

j, = f(t, +At/2,C, + },/2)-At,

=1 +LC; + j3)-At.

BUTpaTH 3BOPOTHOI BOJH, NPH BiIHOCHO HEBEIMKOMY
po3mipi BO, 3abe3nedye edexTuBHE CKanaMmydeHHS Ta
TIepeMilTyBaHHS 3BaKEHHX JacToK [7];

— KOXHa 3a0py/JHIOI0Ya PEYOBMHA M€ BIIACHY
KOHCTaHTy COpPOIiN{HOI PIBHOBAarM MO BiJHOIICHHIO IO
JIOMIHYIOYOTO THIy CKaJlaMy4eHHX Ta MPHBHECEHHX
330BHI (OMaay, 3TMBOBHH CTiK, OYWMCHI CHOPYIM Ta iH.)
3BIlIEHUX PeYOBHH. SIKIIO mepepaxoBaHi BHUIle (i3UKO-
XiMi4HI nporiecH Oy 6 OCHOBHMM MeXaHi3MOM (op-
MyBaHHS JTUHAMIKA KOHIICHTpAIl 3a0pyJHIOIOYHX pe-
YOBHH, TO HEOOXiITHO Oysi0 O BHPINIYBaTH MPOCTOPOBY
3amady, sk, HAIpUKIIaz, B podorax [9-10];

—  BOYEBH/Ib, IO VIS PO3MIIIHYTOTO HaMH 00'€KTY
(AEC), Bxe B mepii poku poOOTH CTaHIIi CTanocs 10-
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CSTHEHHS SIKOICh «CEepelHbOI» COPOIiiHOI piBHOBArM
(To0TO CcOpOITiliHe HACKYEHHS), 3 OJHOTO OOKY, 1 (opMy-
BaHHS IIEBHOI CyMIIIli 3BillICHUX PEYOBHH, 3 iHIIOTO 60-
Ky. B 11b0My BHIIafKy BIUIMB NEpepaxoBaHHUX BHILE ITPO-
IeciB  CKaJlaMy4eHHs, CeIUMEHTarlii Ta  copOmii
HE3HAYHMH 1 IO CBOIH BEITMYIHI 3iCTaBJICHHUI 3 e(heKTOM
«HEKOHCEPBATHBHOCTI» [UIsl JIOCTI/DKYBaHHUX 3a0pyn-
HIOIOYMX pedyoBHH. [Ipy 1BOMY TaKoX OYEBHMIHO, IO
JUISL KOYKHOTO CE30HY BeJIMYMHA KoeillieHTiB HEKOHCep-
BaTHUBHOCTI BIPI3HATUMETHCS, SIK TiJ] BIULTHBOM TEMIIC-
paTtypu, TaK i miJ BIUIMBOM 3MiHH iHTEHCUBHOCTI HislTb-
HOCTI «010TH.

[epepaxoBaHi BHIIle 0COOIMBOCTI BKa3yIOTh Ha aK-
TYaJIBHICTh Ta HEOOXITHICTh BM3HAUCHHS INX Koedirtie-
HTIB TSl KOXKHOTO CE30HY B IUIAX OONIKY BIUIMBY BHYT-
pIOIHIX  BOAOEMHHMX  TPOIECIB  HAa  JUHAMIKY
KOHIICHTPALIIH TOCTIKYBaHIX PeIoBHH [7].

4. AmnHamiz pe3ynbTaTiB MaTEeMaTHYHOTO MOJe-
JIFOBAHHSI 328 JONOMOTO0 TPHUBUMIPHOT TiAPOTEPMIUHOT

mozeni «TPUTOKC» 3 ekciepruMeHTAILHUMU JTaHH-
MH.

B po6orti [9] npuBeneHa aganTariisi TpUBHUMipHOi
tepmorigpoanHamigHoi Moxemi «TPUTOKC» min
ymoBu C3B 3AEC.

Bimmosinro 10 HopmatueHOTO MOKYMeHTY [11] po-
3paxyHOK JIONYCTHMOI BHTpAaTH IPOAYBKH HEOOXiIHO
BUKOHYBAaTH 3a pe3yJibTaTaMH BHMIpiB KOHLICHTpALii
KpuTHUuHOi 3a0pynHrotouoi peyoBuHu BO. AHami3 na-
HUX XIMIYHHMX ITOKa3HUKIB [5] moka3sye, 1m0 KpUTHY-
HOIO PEYOBHHOIO € MiJlb, TaK SIK OYiKyBaHa KOHIICHT-
pauiss JaHOi pPEYOBMHM B KOHTPOJIBHOMY CTBOpI
MIEPEBHIIYE JOMYCTUMY.

BrkoHaHO TOPIBHAIBHUIA aHaN3 yCepeTHEHUX
pe3yIbTaTiB MOJICTIOBAHHS PO3p0o0IeHoi Mozaem (Mo-
nenb Nel) Ta amantoBanoi moxaeni «TPUTOKCy (mo-
nems Ne2) mig BO 3AEC 3 ekcriepuMeHTaIbHAMHA J1a-
HUMH (Tabn. No2, puc.1).

Tabmus Ne2.

VYcepeaneHi pe3ynpTaTy pO3paxyHKIB Ta EKCIICpUMEHTaIbHUX qanux 3a 2009 p.

Po3paxyHkoBi gaHi 1o

Po3paxyHkoBi aaHi 1o

ExcniepuMeHTaNbHi naHi,

Micsp mogeni Nel, mr/mm® Mozeni Ne2, mr/mm® mr/am3
Ciuenb 0,04 0,036 0,039
Jlroruit 0,039 0,042 0,043
Bepesenp 0,05 0,05 0,035
KgiTeHp 0,036 0,041 0,023
TpaBeHb 0,055 0,07 0,027
YepBeHb 0,04 0,04 0,03
Jlunenp 0,03 0,037 0,029
Ceprnienb 0,03 0,039 0,025
Bepecenn 0,038 0,044 0,023
XKosrennb 0,036 0,048 0,028
JIuctonan 0,034 0,039 0,024
I'pynens 0,03 0,029 0,027

Ha mijcTaBi BUKOHAHHUX PO3paxyHKiB  KOHIIEHTpAIii Mili i MOKe OYTH BHUKOPHCTAHHWHA LIS

amgantoBanoi mozneni « TPUTOKC» i mopiBHSIBHOTO
aHaJli3y TMPOTHO3HUX Ta EKCICPUMCHTANBHUX TaHWUX
skocTi Bogu BO 3AEC BcTaHOBIICHO, IO TTPHUBEICHUAN
MaTeMaTHYHHUH amapar AoOpe OIMHCYe MpoLec 3MiHH

0,07 ~ A

0,06 -
0,05 -
0,04 -
0,03 -
0,02 -

BU3HAYCHHA  OONTHMAJIbBHUX  3HAYCHb  IAp aMeTpiB

MIPOXyBaHHA TpH 3a0e3Me4YeHHI BUMOT COJHOBOTO
pexumy BO AEC.

KOHIIEHTpAIlis, MF/ILM3

0,01 T T T T T
0 1 2 3 4 5

6 7 8 9 10 11 12

TepioJ] 9acy, MicsIib

¢ Pospaxynkosi nani mogeni Nel
A Poszpaxynkosi mani mozenmi Ne2
X EkcriepuMeHTalbHi JaHi

—
—_— - -
-——@---

Puc. 1. [TopiBHsUITbHUH aHAJi3 PO3PAXYHKOBHX Ta €KCIIEPUMEHTAILHUX JTAaHUX.

Kommuiekc maTemMaTHYHUX MOJENE MPOTHO3Y
skocti Bogu BO 3AEC npoiimos eranu Bepudikauii,

Bayigamii i moropkeHnii B MiHiCTepCTBI ekoJorii Ta
MIPUPOHUX pecypciB YKpaiHu.
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5. TlpakTu4yHe BHUKOPHUCTAHHS E€KOJOTIYHOTO
MoHiTopuaTy C3B sk HaiiOimbm edexTuBHOI Mipu
3HW)KEHHS TEXHOT€HHOTO HAaBaHTAXXEHHS Ha MPUIICTILY
akBatopito AEC.

MaremMaTiHyHe MOJCIIOBAHHS O3BOJISIE ITiABH-
IIUTH SKICHUH PIBEHb EKOJIOTIYHOTO MOHITOPHHTY,
OCKIJIBKH IiIBUILY€ETHCS ONEPAaTHBHICTh KOHTPOIIIO,
YIIOCKOHANIOETHCS SIKICTh MOHITOPUHTY 3a pPaxyHOK
JOAATKOBUX (DYHKIIiH OLIHKM Ta IPOTHO3Y IPH Pi3HUX
MOETHAHHAX BHYTPIIIHIX 1 30BHILIHIX YHMHHHKIB, Bpa-
XOBaHMX B MOJEINI, J03BOJISIE BUKOHATH OLIHKY TiJpo-
ximigHoro crany C3B npu aBapiiiHUX cUTyalisx Ta ix
3armo0iranHs, a TaKoK BUPOOUTH KOMIUIEKCHY OIHKY
MOJKJIMBUX HACHIJIKIB TPH Pi3HUX TEXHOJIOTIYHHUX pe-
KHUMaXx.

Po3pobnennii KOMITIEKC MaTEMaTHIHUX MOJCTICH
JO3BOJISIE  OLIHUTH €(QEKTUBHICTH TEXHOJIOTIYHOTO
perimamenty nponaysanHsi BO AEC, a orpuMani B po-
00Ti pe3ynbTaTi, MOKYTh OyTH BUKOPHCTAHI SIK 1HXKe-
HEepHi OOIPYHTYBaHHS IJIsl NEpeXo]y 3BOPOTHOI CHC-
TeMu BogomoctadyaHHs AEC Ha mnpsMoTOuHO-
3BOPOTHY Ta NpH IUIAHYBaHHI NPHPOIOOXOPOHHHX
3axO0/IiB.

MaremaTiyHa MOJETb IMpU3HAYeHA IS po3pa-
XYHKIB KOHIICHTpaLild cojJieil MeTamiB (KOHCEPBATHB-
HHUX PEYOBHMH) 1 HOPMOBAHMX PEUYOBHH, CXHJIBHHUX JI0
TpaHchopMarii (HEKOHCEPBATUBHIX PEUOBHH), Xapak-
tepaux a1 C3B AEC npu BitoMHX cepenHix TeMIie-
patypax 3BopoTHOi Boau. IIpm mpoMy MaTemaTndHa
MOJIeTIb MOXKE IHTErpajibHO BPaxoByBaTH (opMaibHy
HEKOHCEPBaTHBHICTb COJICi MeTaliB, 10 BUHHUKAE 3a
paxyHOK IX OcaJKEHHs Ha CTiHKaxX KOHJEHcaTopiB abo
BHYTPIBOJJOEMHHUX MPOIECIB, 00YMOBJIEHHX CKaJlamy-
YCHHSM, CEMMEHTAIIIEI0, COPOIIIEIO Ta 1H.

dopmyBaHHS TiAPOXIMIYHOTO PEKUMY, IO BiO-
OpakaroThCsl KOHIIEHTpaLisIMH KOHCEPBATHBHUX Ta
HEKOHCEPBAaTHBHUX PEUOBHH, BiOyBa€eThCs IMiJ] BILUIU-
BOM HACTYITHUX YMHHUKIB: HaJIXOJUKEHHS PEUOBHH 31
BCIMa MO3WTHBHUMHM CKJIQJIOBUMH BOJHOTO OanaHcy
(omazau, BOAA MiIKUBIICHHS, CKUIAHHS Pi3HUX CTIYHHX
BOJ, BOJIW NPUPOIHUX TIPUILTUBIB); OE3MOBOPOTHI
BTpaTH BOJM Ha BUMap, (GuIbTpalilo, KparluHHE Bij-
HECEHHs, CKUIAaHHS MPOIYyBajJbHHUX BOJ, BimOIp BOIU
Ha Pi3Hi TOCMONAPChKI MOTPeOHU; Mepexili peuoBHH 3
OJTHOTO HOPMOBAHOT'O MTOKa3HUKA B 1HIIIN 32 paXyHOK
ix mocnigoBHOI TpaHcdopMamii abo BiAXix 3 cCUCTEMH
3a paXyHOK HEKOHCEPBATHUBHOCTI.

MaremaTiHyHa MOJIETb MOXE 3aCTOCOBYBATHCS SIK
Ha CTaJil MPOEKTYBAaHHS, TaK i Ha CTaMii eKCILTyaTarlil
AEC 3 MeToro nporHo3y 3HaueHb ITOKa3HHUKIB SKOCTI
BOJM IpH pi3HHMX pexxumax podborn C3B AEC, o0y-
MOBIICHUX MOKJIMBUMH 3MiHAMH MTOTY>KHOCTI CTaHIIT 1
KOMOIHOBaHMM BHKOPUCTAHHIM OO0'€EKTIB OXOJIOIKEH-
Hs 3BopoTHOI Boau (BO, 6puskanbHi OaceiHu, rpaau-
pHi).

3a JTOMOMOTOI0 TPOIOHOBAHOTO EKOJOTIYHOTO
MOHITOPUHTY MOKHa BCTAHOBUTH HaWOUIBIN TIPHUITHSI-
THUI BapiaHT pexumy npoxyBanHi BO AEC, skuit
JI03BOJISIE TIOHW3UTH TEXHOTCHHE HABAHTAXKCHHS Ha
MPUJICTITy aKBaTOPifo, 3a0€3MeYNTH SKICTh BOAHM 3a
BMICTOM Ba)XKKHX METANiB, COJEBMICTY Ta iHIIUX 3a-
OpymHIOIOUMX pevyoBuH BimnmoimHo mo [JIK 1 mpwu
LILOMY POOWTH TTO3UTHBHUI BIUIMB Ha Tpane3aTHICTh
Ta pecypc poOOTH TEII00OMIHHOTO OOJIaJHAHHS, Ha
BOJIHO-XIMIYHHH PEKUM 2-TO KOHTYPY €HEeproOJoKiB
AEC.

Po3pobiiena maremaTtuuHa MOAENb MOXe OYyTH
BHKOPHCTaHA K TPEHaXKep JJIS HaBYAaHHS, BiIPOOITKI
Iiif mepcoHaly TpW PIi3HUX PEKUMax eKCIUTyaTtarii
BO Ta mpu aBapisx mpUpPOTHOTO i TEXHOTEHHOTO Xa-
paxTepy.

BucHoBku.

1. BuxoHaHO aHaNi3 CTaHy ICHYHOYOrO MOHITO-
punry sikocti Bogu AEC YkpaiHu Ta BCTaHOBICHO,
o Ui 3a0e3Me4eHHs MOXKIMBOCTI MPOTHO3Y SIKOCTI
Bomu BO AEC 3anexxHo Bij pexuMy eKcILTyartarii
TIIPOTEXHIYHUX CHOPY., JOLIIBHO BHKOPHUCTOBYBATH
CHCTEMY KOMII'FOTEPHOTO €KOJIOTIYHOTO MOHITOPHHTY
Ha AEC.

2. BukoHaHa OIiHKa CTaHY BOJHHX OO0'€KTiB 3a
OCHOBHHMMH ITOKa3HHKaMH BOAM BCTAaHOBHJIA, IO CO-
neBmict B BO 3AEC ta XAEC He3Ha4HO 3MIHIOETBCSA
3a OCTaHHI POKH Ta BiAIIOBiJla€ HOPMOBaHHUM Iapame-
TpaMm. B kputmyHOMy craHi 3HaxomuThcs BO
IOYAEC. Conesmict B BO JOYAEC 3 2008 no 2011
p., TIOCTYIOBO 3HI)KYBaBCS B HACIIJIOK BUKOHAHHS
OpOayBaHb Ta JAOCIT MiHiMaIbHOI Beumuuan B 2010 p.
30inbiIeHHs cosieBMicty B Tanummkeskomy BO B 2012
p. TOB'SI3aHO 3 3MEHIICHHIM KPaTHOCTI HOro po3oas-
nennsi. BO XAEC ta 3AEC, 3 ToukH 30py OLIiHIOBa-
HUX MapaMeTpiB, 3HAXOAATHCS B 33/I0BIIBHOMY CTaHi.

3. OOrpyHTOBaHI B paMKaX TEOPETHYHOI Tiapa-
BIIIKM CHCTEMH DPIBHSHb B YaCTHHHHX ITOXiTHHX, SKi
BiTOOPaXXyIOTh 3aKOHHM 30epeKeHHS MacH BOIU 1 IIO-
Mimok. OTpuMaHi 3 BUKOPHUCTAHHAM BHCOKOTOYHHX
YHCEIPHUX METOJIB PIlICHHsS PIBHIHBb BiTHOCHO JIH-
HaMIiK{ KOHIEHTpAllill PEYOBHH JOMILIOK 1 KoedilieH-
TiB HEKOHCEPBATUBHOCTI.

4. 3nifiCHEeHO TeCTyBaHHS IPHUBEICHUX MaTeMa-
TUUHUX Mojeneit 3a ganumu 2009 p. JlaHi nmporao3o-
BaHOI KOHIIEHTpaIii Mimi Ta (aKTHYHUX CIIOCTepe-
XKEHb SKICHOro ckimany Boau BO mokasyioTh, o
MIPOTHO30BaHI KOHLEHTpaLil HaOJWKeH! 10 (QakThud-
HUX, a B JICAKUX BUIIAJKaxX € i/IEHTHIHUMH.

5. IlpuBeneHO NpakTHYHE BUKOPHCTaHHS EKO-
JoriyHoro MoHiTopuHry C3B sk Haiibinpm edexTus-
Ha Mipa 3 peryJroBaHHS pexuMiB ekcruryaranii C3B
Ta 3HWKEHHS TEXHOTEHHOT0 HaBaHTA)XKEHHS HA MpHJIe-
riry akBaropito AEC.

CnMcoK BUKOPHCTAHOI JiTepaTypu:
1. Texnoskocuctema ADC. ['mapobuomnorus, abnotTudeckue (GakTophl, IKOJOTHIECKHe oleHku. [lof pe-
naknueit A.A. [Iporacosa / — Kues: Unctutyt ruppodnonornn HAH Ykpaunsr, 2011. — 234 c.
2. OcobeHHOCTH (OPMHUPOBAHMS THAPOXUMHYECKOTO PEXNMa M KauecTBa BOABI Ipyna-oxiaguresss ADC
Y NPUJIETAIOIMX OOBEKTOB B YCIOBHAX dKcIuTyaTanuu 3anopoxxckoid ADC / Otuer o HUP YxpHUTMU. — K.,

1989.-90c.

3. Kuwmnesckuii B.A. MeTonbl ¥ cpelcTBa COBEPLICHCTBOBAHUS CTPYKTYP OOOPOTHBIX CUCTEM OXJIAXICHUS
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NEW TYPE OF SIDE MULTIFACETED UNRESHARPENABLE PLATES FOR
EQUIPPING PARTING OFF CUTTERS AND THEIR COMPARISON WITH
WORLD ANALOGUES

Main types of multifaceted unresharpenable plates for equipping assembled parting-off cutters are consid-
ered, their differences, advantages and disadvantages are shown. For their elimination new type of plates — side
multifaceted unresharpenable plates (SMUP) were developed on the basis of standard plates used in cutting
tools the radius of mating side facets on the tops of which is eliminated by additional sharpening of flats or are
growers. The investigations of their size-mass indices was suggested by the patent of Russian Federation for the
invention Ne 2366542 significantly exceed basic cutting plates of leading world firms: SANDVIK COROMANT,
ISCAR, HORN, TAEGUTEC, MITSUBISHI and others.

Keywords: MODULAR CUTTING TOOLS, MULTIFACETED UNRESHARPENABLE PLATES

Introduction. The connected of the given work
with the main scientific directions. This paper deals
with the sphere of designing and manufacture cutting
tools in designing with assembled parting-off cutters
equipped with multifaceted unresharpenable plates
(MUP).

The actuality and practical significance of the
work. Cutting tools determine technical and economic
level of industrial development in many ways. Lathe
tools are the most popular among cutting tools and
one of the ways of their improvement is to turn to as-
sembled structures with mechanical fixing quickly
replaceable multifaceted unresharpenable plates.

The development of assembled parting-off cutters
is impeded by the necessity to minimize the width of
slot and the complexity of the conditions of fixing
plates, that’s why ideal technical solution has not been
found yet [1]. The solution of given problem is timely
and significant since the demand for highly efficient,
technological in manufacturing and operation parting-
off cutters is constantly increasing which is coursed by

the fact they are widely used and by the conditions of
their application — in turning and semi-automatic rod
lathes where there is practically no alternative to part-
ing-off cutters. The elimination of the necessity of their
sharpening by using replaceable multifaceted un-
resharpened cutting plates confirms the high level of
practiced significance of developing suck tools.

Analysis of the state of the problem and the
choice of the objective of the work done. In the sphere
of developing assembled parting-off cutters the most
effective technical solutions where found by foreign
firms: SANDVIK COROMANT, ISCAR, HORN,
TAEGUTEC, MITSUBISHI and others [2-7]. They
developed a number of main constructions shown in fig
1 and 2, which used unresharpenable plates of special
form shown in table 1.

The analysis of these constructions show that 2
principles realized here: 1) side fixing of plate to the
head of holder body (fig 1), 2) side installation with
plate fixing by tacks ore elastic clamps (fig. 2). In the
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first case multiage plates are used, and in the second such work pieces and cutters are effective for cutting
case one and two edge ones. off tubes and thick rods; 2) to change a plate it is neces-

The advantage of the first group is an increase of  sary to remove fully the screw which increases the
the number of cutting edges up to 5 which widen the  technological time for performing such operation; 3)
possibility of resetting plates as cutting edges grow dull;  considerable size of plates and decreasing strength of
and the disadvantages are: 1) the limitation of cutting  their protruding parts; 4) great expenses of tool material
work pieces having radius 6...10 mm (fig.1), that why  influencing their cost.

Unresharpenable special —
plates of side fixing of
PENNACUT and MULTICUT
for cutting off and
treatment of grooves of
ISCAR firm

Disadvantage

1. Complexity of design:
2. Great expenditure of material
3. Limitation of the depth of cu-
tting because of side fixing to

the wall

Fig. 2 — Twoedge unresharpenable plates of side setting of SANDVIK COROMANT firm and conditions of their
operation.
Table 1 — Main types of cutting plates for parting-off cutters of leading world producers
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Ne | Designations Picture

Application

1 Q-Cut

Fordeep cutters off with
maximum radius of cutting
offup to 55 mm

(5]

CoroCut 2

For deep cutters off with
maximum radius of cutting
offup to 30 mm

3 | CoroCut XS

For high precision cutting off
small size work pieces onrod
automatic machines

4 | CoroCut MB

Forinner treatment of
grooves in holes with the
diameter of10...25 mm

5 CoroCut-3

Fornot deep cutters off with
maximum radius of cutting
offupto 6.4 mm

6 U-Lock

For treatment of inner and
outer grooves deep to 6 mm

7 | MultiCut 4

Fornot deep cutters off with
maximum radius of cutting
offup to 6.5 mm

8 PentaCut

Fornot deep cutters off with
maximum radius of cutting
offup to 10 mm

9 CSVH

For cutter holders of contour
machining type with
maximum radiusup to S mm

The advantages of the tools and plates of the sec-
ond groupie: 1) the increase of the radius of cutting up
to 30...55 mm (fig. 2), 2) relative simplicity of form.
The disadvantages are: 1) relation inconvenience of
resetting and finking small plates, 2) specific increase
of caking expense on one cutting edge.

The main aim of further investigation is to remove
about mentioned disadvantages of plates and schemes
of their application in parting off cutters.

The plate forms for both systems (fig. 1 and fig. 2)
are much more complex than the forms of standard
MUP of radial setting (tabl. 2) which are widely used in
assembled lathe cutters.

Thus, rendering the task concrete it is necessary to
increase the number of cutting edges by increasing the

diameter of cutting off up to 30 mm and simplify the
form of plates by turning to standard manufacture of
MUP.

The scientific novelty of the work performed con-
sists in substantiating the ways of changing standard
MUP into cutting plates for equipping parting off cut-
ters with mechanical fixing.

The development of new type MUP for new type
MUP for parting off cutters. The simplest variant — is to
set standard MUP on lateral side and form. However,
such variant is not acceptable as considerable radius of
mating lateral faces MUP (r> 0,2 mm) complicates the
process cutting — face angles ymax= -10...15° trans-
formed of ymin=-100° (fig.3).

Table 2 — Main types of standard MUP used in lathe cutters
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Type MUP (Standard of Russia)

Charactering MUP and
sphere of their application

Plates of trihedral form —
TOCT 19043-80 for lathe straight turning,
‘ undercutting and boring

tools

Plates of irregular trihedral

form with 80° angle and

TOCT 19047-80 t hole — for lathe straight
¢ turning, undercutting,

boring and automatic tools

TOCT 19049-80

Plates of square form — for
lathe straight turning,
undercutting and boring
tools

Plates of rhombic form
TOCT 19057-80 ‘ with 80° angle and hole —

for lathe straight tools for

contour machining

Plates of rhombic form
TOCT 24256-80 with 55° a.ngle and hole —
y for lathe straight tools for

contour machining

T'OCT 19064-80 "

Plates of pentahedral form
with hole — for lathe
straight tools and face
milling cutters

Plates of hexahedral form
TOCT 19067-80 L with hole — for lathe

straight tools and face
milling cutters

T'OCT 19069-80

Plates of round form — for
special cutting tools and
face milling cutters

Fig. 3 — The diagram of cutting at side setting standard MUP

To eliminate radius r is possible by making flats
m or ark grooves with radius ry, at the tap of MUP [8]
(fig. 4). By doing this the initial MUP transforms in to
new type side multifaceted unresharpenable plates

(SMUP). The main feature of SMUP is the availability
of sharp cutting rims on side edges of plates. General
character of transforming MUP standard forms into
SMUP [8] is given in fig 5.

TEXHUYECKHNE HAYKHU
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Fig. 4 — Eliminating radius sections on tops standard MUP by sharpening flats m ore grooves r, in suggested
SMUP - side multifaceted unresharpenable plates
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Fig. 5 —Suggested SMUP with grooves 1, flats 2, ore two flats — left 3 and right 4 on tops plates
Basing on the obtained SMUP new designs of

parting-off cutters [8] were developed, the main types

of which being given in fig. 6.
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a) b)

c)

Fig. 6 — Main design of assembled parting-off cutters with side setting and mechanical fixing SMUP according to
Russian Federation paten of invention Ne 2366542 a) with short strap tack: b) with elastic clamp: ¢) with IT-like

body

Cutters with short strap tack were produced and
their tests were carried out at a number of leading in-
dustrial enterprises in Ukraine. The results of the tests
showed nigh efficiency of their application.

The comparative analysis of main parameters of
suggested and basic plates is given in table 3. The
main accepted elements of comparison are: possible
size of rutting radius and mass of tool material used
one cutting edge as under the same conditions of pro-

duction and operation of press-forms the quantity of
mass is the main factor influencing the cost of plate
production.

In spite of the fact according to the mass of tool
material on one cutting edge suggested trihedral
SMUP with flats are inferior to the basic ones in vari-
ants 1, 2 and 5 (table 3), but according to size indices
they are much more superior to all multiedge plates.
Square SMUP have the same indices.

Table 3 — Comparison of of size-mass parameters of basis and suggested SMUP

SMUP with the sharpening of cutting edges along the planes of flats

24,05 1) Decreasing the depth of cutting of from 55 to 24 mm.
2) Relative expense of hart material alloy on one cutting plate edge:
1 K | &5 Q-Cut : m; = 0,36x103 kg;
LN suggested SMUP: m,, = 3,80x107 kg;
\ Am =m,/ms = 3,8/0,36 = 10,5 times (inferior in mass to the mass base plate).
8173

1) Increase the depth of cutting of from 18,1 to 24 mm.

2) Relative expense of hart material alloy on one cutting plate edge:

2 CoroCut 2: m; = 0,85x107% kg,

suggested SMUP: m,, = 3,80%x107 kg,

Am =m,/ms = 3,8/0,85 = 4,47 times (inferior in mass to the mass base plate).

24,03
788
[ 1) Increase the depth of cutting of from 7,8 to 24 mm.
2) Relative expense of hart material alloy on one cutting plate edge:
3 O CoroCut 3: mg = 4,22x10° kg,
suggested SMUP: m,, = 3,80x107 kg,
Am =mg/m, = 4,22/3,8 = 1,11 times (superior in mass to the mass base plate).
24,03
786
o 1) Increase the depth of cutting of from 7,8 to 24 mm.
@ 2) Relative expense of hart material alloy on one cutting plate edge:
4 MultiCut-4: ms = 3,78x107 kg,
suggested SMUP: m,, = 3,80x10" kg,
Am =m,/ms = 3,8/3,78 = 1,005 times (similar in mass to the mass base plate).
24,07

TEXHUYECKHNE HAYKHU

103



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016

; S

24,03

1) Increase the depth of cutting of from 6,1 to 24 mm.

2) Relative expense of hart material alloy on one cutting plate edge:
PentaCut: m; = 1,72x103 kg,

suggested SMUP: m,, = 3,80x107 kg,

Am=m,/ms = 3,8/1,72 = 2,21 times (inferior in mass to the mass base plate).

SMUP with the sharpening of cutting edges along the planes of grooves

~
g}
N
~

1) Decreasing the depth of cutting of from 55 to 19,5 mm.

2) Relative expense of hart material alloy on one cutting plate edge:

6 Q-Cut: mg=0,36x107% kg,

suggested SMUP: m,, = 1,37x107 kg,

Am =m,/ms =1,37/0,36 = 3,8 times (inferior in mass to the mass base plate).

1) Increase the depth of cutting of from 18,1 to 19,5 mm.

7\ 2) Relative expense of hart material alloy on one cutting plate edge:
7 CoroCut 2: m; = 0,85x107 kg,
suggested SMUP: m,, = 1,37x107 kg,
An = m,/ms; = 1,37/0,85 = 1,61 times (inferior in mass to the mass base
plate).
788
— 1) Increase the depth of cutting of from 7,8 to 19,5 mm.
' ' 2) Relative expense of hart material alloy on one cutting plate edge:
8 O CoroCut 3: ms = 4,22x107% kg,
suggested SMUP: m,, = 1,37x107 kg,
N F Am = m,/m; = 1,37/4,22 = 0,32 times (superior in mass to the mass base
plate).
78

O

N (

plate).

1) Increase the depth of cutting of from 7,8 to 19,5 mm.

2) Relative expense of hart material alloy on one cutting plate edge:
Multicut 4: ms = 3,78x107 kg,

suggested SMUP: m,, = 1,37x107 kg,

An = m,/ms = 1,37/3,78= 0,36 times (superior in mass to the mass base

67

10

@

plate).

>

~

5

~

1) Increase the depth of cutting of from 6,1 to 19,5 mm.

2) Relative expense of hart material alloy on one cutting plate edge:
PentaCut: ms; = 1,72x1073 kg,

suggested SMUP II: m, = 1,37x107 kg,

An = m,Jms = 1,37/1,72 = 0,8 times (superior in mass to the mass base

However, on making are grooves on tap of
SMUP, where the number of cutting edges is doubled,
the mass indices of trihedral ones are improved in-
cluding variant 10 (table 3), and for square plates indi-
ces reach maximum (as the conditions of separating
chips and their locating in grooves grow worse in pen-
tahedral and hexahedral plates with grooves on tops,
in is not recommended to use them).

Conclusion

1. New type of cutting plates was developed —
side multifaceted unresharpened plates (SMUP), their
differential feature is the availability of sharp cutting
edges on side faces made by additional sharpening
along the tops of their flats or arc grooves.

2.Suggested SMUP according to Russian Federa-
tion paten of invention Ne 2366542 [8] even in mini-
mum trihedral execution are considerably superior to
in size-mass characteristics to multiedge bas plates of
leading world producers: SANDVIK COROMANT,

104

TEXHMYECKHNE HAYKI



2
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12, 2016 EESTL]

ISCAR, HORN, TAEGUTEC, MITSUBISHI and oth-  patent [8] are inferior to them in size mass indices,
ers which allows to recommend then for wide applica-  however they decrease 8-4 times the relative quantity of
tion. press-forms, technological time and labor input of

3.In comparison with Q-Cut one edge pkates and  equipment operation on foaling SMUP taking into ac-
CoroCut-2 twoedge ones SMUP suggested accordingto  count one cutting edge.
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OPTIMIZATION AND COSTS REDUCTION OF THE PRODUCTION
PROCESSES WITH APPLICATION OF NEW TECHNOLOGICAL
SOLUTIONS AND HEAT EXCHANGERS
OoNNTUMM3ALIUA N CHUKEHUE 3ATPAT TPOU3BOJACTBEHHbBIX
IMPOLECCOB C ITPUMEHEHHMEM HOBBIX TEXHOJOI'MYECKHUX
PEIIEHU U TEINIOOBMEHHBIX AIIITIAPATOB

Summary: The article presents possible ways of modernization of the column heat exchangers for the food
and chemical industry in the technological process of rectification of liquid mixtures that require heat pro-
cessing circuit and produce a valuable end product. The presented version of the system to external automated
monitoring of hydrodynamic flow regime inside the column thin film evaporator and installation of heating the
liquid mixture, which allows to reduce energy costs by 10% and reduce duration by 5 times in comparison with
rotary machines of the same size and volume.

Key words: equipment for food industry, heat exchangers, thin-film evaporators, distillation equipment.

Annomayus: B cmamove npedcmasgnenst 603mMoicHble NYMU MOOEPHUZAYUU KOTOHHBIX MENI000MEHHbIX an-
napamog OJis NUWeBoU U XUMUYECKOU NPOMBILUIEHHOCIU 8 MEeXHOIOSUYeCKUX NPOYeccax peKmupurkayuu Heuo-
KOUl cmecu, Komopuvle mpebylom menniogoli cxemvl nepepabomku U noay4eHus YeHHO20 KOHEUHO20 NPOOYKMA.
Ilpedcmasnen eapuanm cucmemvl GHEUWHE20 ABMOMAMUZUPOBAHHOL0 MOHUMOPUHSA 2UOPOOUHAMUYECKO20 pe-
ACUMA NOMOKA GHYMPU KOJOHHbL MOHKONIEHOYHO20 UCRAPUMENs U YCMAHOBKU HAZPesa HCUOKOU cMecl, KOMmo-
pas nosgonsem cHuzume 3ampamul dnepeuu na 10% u coxpamume nPOOOINCUMENLHOCTNE OOCIYHCUBAHUS 8 5
PA3 no CPAGHEHUI0 ¢ POMOPHBIM ARNAPAMAM MAK020 Jice pasmepa u obvema.

Kniouegvie crosa: obopyoosanue 0na nuwjesou npoMuluIeHHOCIU, MEN1000MeHHble annapamol, MOHKO-
nieHOUHble UCnapumen, pekmugukayuontoe obopyoosanue.

In many ways, obtaining financially valuable and  work of a multi-stage thermo-biological or thermo-
valuable from the customer’s point of view products  chemical processing. As a valuable final products may
can be achieved, according to [1, 2, 3], in the frame-  be, for example, the dairy products which are demand-
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ing to thermal regime of processing, obtained by [2, 3,
4] within the food production cycle. Thus, according
to [6, 7, 8, 9], columnar, film evaporators can be one
of the basic elements of the overall structure of the
food or chemical production. In spite of the large con-
sumption of materials and on a large dimensions of
the columnar, film evaporator, these evaporators have
the following advantage: the possibility of almost uni-
form heating of the entire volume of the liquid under
separation, ending up with obtaining a valuable end
product with use of such thermo-hydraulic and ther-
modynamic conditions which allowing to keep the
product in its entirety. The main function of modern
columnar, film evaporators is the formation of an ef-
fective hydrodynamic flows and regimes along its
inner, externally heated walls , according to [10, 11],
intensifying heat and evaporation separated liquid, and
partially or completely preventing resinification and
thermal destruction of thermally degradable products
on the internal surface of this apparatus. Exemplary,
comparative characteristics of various types of heat

exchangers - evaporators according to [2, 6] are pre-
sented in Table 1.

According the data shown in Table 1, the colum-
nar, film evaporator can be evaluated as being suffi-
ciently productive given nominal heat transfer coeffi-
cient in the reference mode and cheap apparatuses,
which are practically no replaceable in the field of
specialization — the rectification of the thermally un-
stable liquid medias. At the same time, according to
[2, 3, 6], columnar, film evaporators can be simplisti-
cally divided in two types:

- the rotary columnar, film evaporators, in which
a uniform distribution of heated fluid along the verti-
cal cylindrical wall is effected by means of spinning of
the rotor;

- the columnar, film evaporators where the rotor
is absent, so the regular distribution of the heated fluid
along the cylindrical vertical walls is effected in other
ways, via the nozzles, guiding rail and other distribu-
tion devices.

Table 1. Typical heat exchangers - Evaporators

Parameters of liquid media

The surface

The
transfer

heat

Total weight of coef-

Designation area of the Range of op- The pressure in E;T]Zn Ziat (9;); ficient in the

and name heat eX- erating  tem- the working part olu di% stain. reference
changer, m2  perature, oc  Of e apparatus, stgel) kg mode W/

max P, atm. K9 m2 - K)

Columnar membranous evaporators

Columnar from 0 ftill

membranous Demountable | 1,55 +250 2,5 300 1000-1200

evaporator

“Tube in tube” Heat exchangers

Tubes ‘;rgg‘ 10l fgt’;(‘) 30 Ul 6 om 101180 10000 (4800) 1400

Air cooling Heat exchangers

Air cooling .

heat  ex- Ribbed tubes oM 85 tll from -40 1o ¢ 6100 12000 (5000) 65

540 +400

changers
Pipe Heat exchangers

. With . .
Pipe heat . from 1 till from -30 till .
exchangers stationary 960 4350 from 6 till 40 3410 (2700) 1200
grids
Pipe heat With floating from 10 till from -30 till .
exchangers | head 1240 +450 from 16 till 80 4700 (3100) 830
. . from 100 till from -200 till .
Twisted pipe 600 +475 from 16 till 200 3600 (3400) 1150
Plate Heat exchangers
from 1 till from -20 till
Demountable 800 +150 10 1900 (940) 1750
Semi- from 31 till from -20 till
demountable | 300 +200 16 2755 (1370) 1900
Non- from 100 till from -100 till
Demountable 500 +300 25 2200 (1200) 1800
Special from 100 till 550 320 2400 (1800) 1600
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2000
Spiral Heat excjangers
from 10 till from -20 till
Steel Tape 100 +200 10 6000 (3500) 1400
Plate-Ribbed Heat exchangers
Ribbed plate 16 from -200 till 1680 (1600) 850
+200
Heat exchangers from nonmetals
. from 1 till from 10 till
- Graphite 120 +150 5 6000 (2400) 1000
- Fluoroplastic ngm 1l 150 2 1850 300

According the data shown in Table 1, the colum-
nar, film evaporator can be evaluated as being suffi-
ciently productive given nominal heat transfer coeffi-
cient in the reference mode and cheap (considering the
total mass) apparatuses, which are practically no re-
placeable in the field of specialization — the rectifica-
tion of the thermally unstable liquid medias. At the
same time, according to [2, 3, 6], columnar, film
evaporators can be simplistically divided in two types:

* The rotary columnar, film evaporators, in which
a uniform distribution of heated fluid along the verti-
cal cylindrical wall is effected by means of spinning of
the rotor;

* The columnar, film evaporators where the rotor
is absent, so the regular distribution of the heated fluid
along the cylindrical vertical walls is effected in other
ways, via the nozzles, guiding rail and other distribu-
tion devices.

At the same time, the rotary columnar, film
evaporators have some drawbacks which complicate
their work:

1. When driving and rotating the rotor in a vol-
ume of liquid there occur the pressure differences be-
tween the edge of the rotor blades and the inner wall
surface, which are accompanied with unevenly dis-
tributed turbulent flow and excess fluid compression,
which leads to the additional thermal and electric en-
ergy consumption and in some cases to the resinifica-
tion and the temperature’ degradation of the liquid on
the inner wall of the rotary columnar, film evaporator,
which is the loss of the valuable part of the final prod-
uct.

2. The presence of the spinning rotor in a colum-
nar, film evaporator which is operating under exces-
sive pressure or in a vacuum, requires: additional fi-
nancial costs for the making of high-quality insulation
system between the moving rotor and the fixed evapo-
rator body, as well as the costs for additional service,
including one associated with partial or complete dis-
mantling of the columnar, film evaporator and with
the replacement of worn out components and mecha-
nisms (which also results in downtime and additional
losses of financial assets).

The columnar, film evaporator without he rotor
are generally more easy to maintain, less energy con-

suming, but requires the creation of the effective sys-
tems of the automation and regulation for the guiding
rail and the nozzles for creating the hydrodynamic and
hydraulic conditions, which would allow to separate
the liquid mixtures with maximum quality and without
losses of final product (e.g. such as water and capro-
lactam in the cycle of production of caprolactam and
nylon).

Thus for in order to get moved along the inner
surface of the evaporator the liquid film with the re-
quired characteristics such as thickness and dynamics
can be used the guide rails serving for the adjustment
of the movement direction of the liquid film and the
jet nozzles which carry jet drip irrigation and which
press the film with required pressure to the cylindrical
walls of the evaporator. The authors developed a con-
ceptual diagram of the layout and operation of the
columnar, film evaporator which is equipped with the
guide rails and the jet nozzles adjustable via automa-
tion.

The design concept of the column evaporator
may include: cylindrical vertical tank (height of 1 me-
ter or more); an outer cylindrical vertical heat ex-
changer jacket unit parallel to the side wall, and divid-
ed into several sections with quick feeding and
pumping out the coolant at a certain temperature
in/out of each of the sections of thermal jacket in order
to create a required temperature regimen on the side
wall of the evaporator; the system of the liquid mix-
ture entering, adjustable (by intensity and angle); the
system of withdrawal of a portion of the liquid mix-
ture from the walls of the apparatus and re-supply of
the liquid mixture through the nozzle; the automated
complex which regulates the heating in the sections of
the heat exchange jacket, in order to create optimal
thermal conditions of heat exchange and to prevent
resinification on the walls and thermal degradation of
the final product. Internal pressure and the tempera-
ture in the column, film evaporator can selected ac-
cording to particular manufacturing requirements.
Possible layout of the column, film evaporator (in a
front view) is shown in Fig. 1-a, the vertical sectional
view (A-A) Fig. 1-c, and the horizontal section view
(B-B) in Fig. 1-d.
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Fig. 1 The column, film evaporator contains the ele-
ments as follows

1 — input system of the liquid mixture to the col-
umn, film evaporator;

2 — outer casing of the heat mass transfer jacket
of the column, film evaporator;

3 — inner casing of the column thin film evapora-
tor;

4 — pipes to enter coolant into a heat exchange
jacket;

5 — pipes for output of the coolant from the heat
exchange jacket;

6 — reinforcing rods for fixing the nozzles and the
Sensors;
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7 — jet nozzles for horizontal mixing of the liquid mixture;

8 — lid of the column, film evaporator;

9 — system of fixing the reinforcing rods on the lid of the column, film evaporator;

10 — lower fixing mechanism for reinforcing rods;

11 — pipe for the output of the liquid product from the column thin film evaporator;

12 — temperature sensors at the inlet of the heat exchange jacket;

13 — temperature sensors at the outlet of the heat exchange jacket;

14 — temperature sensors on the inside wall of the column, film evaporator (at the top of the evaporator);

15 — flow rate sensor (at the top of the evaporator);

16 — flow rate sensor (in the middle of the evaporator);
17 — flow rate sensors (at the liquid mixture’s outlet from the evaporator);
18 — temperature sensors on the inside wall of the column film evaporator (at the bottom of the evaporator);

19 — pressure sensor in the interior of the evaporator;

20 — hydraulic seal;

21 — vertical legs.

The process of distillation of the liquid mixture in
a column evaporator, as shown in Fig. 1 may be im-
plemented as follows. Through the entry system (1)
the liquid mixture is at an angle to the horizontal 0° is
injected and guided to the inner wall (3) of the column
body film evaporator. Depending on the type of the
model liquid and on its processing time the speed of
liquid ‘supply to the column thin film evaporator can
be from 5 to 20 m/sec. Further, the liquid mixture un-

der the influence of gravity acquires a vertically
downward component of velocity and enters the re-
ceiving -interception device connected to the conduc-
tive pipe with nozzle (7). The angle, at which the lig-
uid mixture reaches the receiving- interception device,
is determined by its input speed and by the height on
which the shut-off devices are located relative to the
fluid entering system (1). In this case the receiving-
interception device is a wide rectangular orifice with
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dimensions of the access opening 100 x 5 mm, which
is arranged in the direction of fluid flow and can ap-
proach and move away from the wall a distance in the
range from 0 to 20 mm and can be rotated at an angle
of from 0° to 20° to the vertical axis due to the auto-
matic mechanized device.

The receiving - interception device which acts in
the automated regimen, separates liquid mixture flow-
ing along the wall into two parts, where the part of the
liquid mixture remains on the wall and the other part
is discharged through the receiving - interception de-
vice and through the conductive pipe to a nozzle (7)

from which the liquid mixture is displayed in the hori-
zontal direction on the wall below the axis location of
the shut-off device. Base distance in height between
the receiving - interception device and the nozzle can
be selected the interval in 100 mm. The nozzles (7)
can be fixed on the housing of the column film evapo-
rator by means of mechanized automated device man-
aged via shifting of vertical wires (not shown on
drawings), or the nozzles (7) can be simply welded to
the vertical reinforcement rods (6) fixed on the hous-
ing in the case of using the standard parameters for the
liquid mixture processing.

Coolant

(additional)

Exract isssssossaasseiiemaes
Vacuum vapor
Tank-condenser —— .
pump Temperature Enter in the
sensor 6 machine
) ; . coolant Device heating
H H H |
|_[Pressure Humidity | | | [ _Flap4 |- Foe:ceolnt
sensor 1 sensor |
T | Flow T
: : sensor 3
Flow }_ Flow }>
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Fig. 2. Scheme of work column film evaporator

The evaporator has 12 nozzles in total, and the
outer side of the wall of the receiving - interception
device of the following nozzle (located below), is in
contact with the conductive tube of the previous noz-
zle (located upstream of) the way that the liquid mix-
ture remaining on the wall after passing located above
the receiver- interception device can be mixed with
the liquid mixture flowing out of the nozzle positioned
just below (7) to form an effective micromixing zone
and heat transfer between the inner casing (3) and the
surface (film flow) of the liquid mixture. The reinforc-
ing rods for fixing the nozzles and sensors (6) are
fixed by means of fastening system on the lid of the
column, film evaporator (9) and lower automated fas-
tening mechanism for reinforcing rods (10) can be
fixed at different heights in the range of 100 mm up
and down in a vertical position in order to automati-
cally change the position of nozzles (7) along the ver-
tical axis. To prevent leakage and depressurization of
the column, film evaporator, the system of fixture of
the reinforcing rods to the lid of the column of the
film evaporator (9) and a lower automated mounting

mechanism for reinforcing rods (10), comprise a gas-
ket and a gland, which let the reinforcing rods move in
the vertical direction in the range of 0 to 100 millime-
ters and wherein the internal space of the apparatus is
sealed for a long time, without extra maintenance.

After setting, the system of nozzles (7) forms the
basic mode of the hydrodynamic flow of the liquid
mixture on the wall (3) of the inner casing of the col-
umn, film evaporator. At the final stage end (not
steamed) liquid product gradually flows down into the
container - into the space formed between the inner
casing of the column film evaporator (3) and water
seal (20), where from uniformly evacuated through the
outlet pipe (11) of the column, film evaporator. The
hydroseal also collects individual droplets of the lig-
uid mixture, which fall down separated from the film
of liquid mixture flowing over the wall (3) and under
the action of gravity they are dropping on the hy-
droseal. The vapor, retrieved, as a result of evapora-
tion, elapse upwards inside the column, and remove
trough the pipe (on the drawing, not shown), in the
upper part of the apparatus
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Here below is shown the List of the electrical and
electronic devices with use of which can be signifi-
cantly improved energy and economic efficiency of
the column thin film.

Conclusion

Thus, by creating a system of external automated
monitoring of hydrodynamic flow regime within the
column thin film evaporator and of the temperature

settings of the heating of the liquid mixture (treated
liquid raw material) and by creating an evaporator
(apparatus) without having the rotating parts (rotor
blades) with the jet nozzles of a new type is expected
to increase capacity (by 5% or more), decrease of the
energy consuming (by 10% or more) and reduction of
the maintenance time in 5 times as compared with
rotary apparatuses of the same size and volume.
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