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ARTS

THE INTERPRETATION OF THE OPERA-BALLET “LES INDESGALANTES” BY J. PH. RAMEAU
ON THE MODERN STAGE

Billot V.
East Europe nationale university of the name of Lesia Ukrainian, Ukraine

IHTEPIIPETAIISI ONTEPU-BAJIETY K.-®.PAMO "TAJIAHTHI IHAII" HA CYYACHOMY ETAIII

Biiio B.
Cxionoesponelicokuil HayioHanbHuil yHisepcumem imeni Jleci Yxpainku

Abstract

It has been analysed the opera-ballet “Les Indes galantes by J.-Ph. Rameau and examined its interpretation
in the contemporary director’s practice made at the level of extrapolation with the signs of our time. This article
focuses on the performance aspects of current practice of the opera-ballet work by J.-Ph. Rameau. During the 20
th and 21% centuries French baroque opera had the growing appeal. The reconstraction of stage aesthetics of
baroque theatre bore marks of outer decorativeness, figurative exaggeration. The search for original music and
theatrical methods aimed at revival of opera-ballet heritage of J.-Ph. Rameau has become of special topicality
nowadays. In modern theatre, being influenced by the mass culture, the quantity and quality of director’s innova-
tions neighbour with the tendencies of the authentic manner of conductor’s reading of an opera. The works of
opera genre are of special interest from the point of view of studying the interpretation problem. As a work of art,
the opera is a performance process, which is a system able to produce new variants of reading. It is open for
refreshing processes which occur in theatrical art. All this provides broad opportunities for a wide variety of
demonstrations of interpretation. The theme of the plot, be it a bizarre fiction or exotic fantasy, was decoratively
mounted by the directors as very grandiose, refined, and remarkable, i.e. in short, fitted the philosophy and aes-
thetics of gallant age and style of the court life of the Age of Louis XV and at the same time, fitted the spirit of J.-
Ph. Rousseau’s criticism of this civilization.

Anomauin

Ipoananizosano onepy-6arem «I ananmui In0iiy JK.-D. Pamo ma posensinymo il inmepnpemayiro 6 CyuacHii
pedcucepcukill npakmuyi, AKa 30MCHeHa HA PieHI eKCMPanoaayii i3 03Hakamu Hauwo2o vacy. Y oauii cmammi
y8a2a KOHYEHMPYEMbCs HA BUKOHABCHKUX ACNEKMAX CYYACHOI nNpakmuku onepHo-oanemrnozo meopy XK.-®D. Pamo.
YV XX—XXI cmonimmsax nocunuscs inmepec 0o ¢ppanyyzvroi bapokogoi onepu. Pexoncmpykyisn cyeniynoi ecme-
MUKy 6apoKo6020 meampy NO3HAYUIACS 03HAKAMU 308HIWHBOI Oekopamuenocmi, obpasnoi einepbonizayii. Ilo-
WYK OPUSTHATLHUX MY3UYHO-MEeAMPANbHUX MEMOOi8, CHPAMOBAHUX HA BIOPOOIHCEHHS ONepHO-0aniemHoi cnaouunu
JK.-®@. Pamo, Habye 0cobaueoi akmyanibHOCmi 8 Hawi OHi. YV cyuacHomy meampi nio 6NAUBOM MACO80I Ky1bmypu
KLIbKICMb 1 AKICMb PedcUcepCbKux Ho8ayill cycioye 3 meHOeHYIaMU d8MeHMUYHOI MaHepu OUPULeHmMcbKoi mpak-
MOBKU MY3UKU ONEPHO20 CReKMaKt. Teopu onepro2o scanpy npedcmaesisoms 0coOausUl iHmepec 3 moyKu 30py
susuerHsi npodremu inmepnpemayii. Onepa, siKk XyO00XCHIll M8ip, A675€ OO0 BUKOHABCLKULL NPOYeC, AKUIL € CUC-
mMeMor0, 30amHOoI0 NPOOYKYBAMU HO8I 8apianmu npouumanHs. Bin € 8iokpumum 015 NOHOBNIOBANBHUX NPOYECISs,
AKI 8I00y8aOmMbCs 8 meampanbHoMy mucmeymsi. Bee ye 3abesneuye wupoki Moxicaueocmi 0si pisHux npossié
inmepnpemayii. Tema crodicemy — OUBOBUINICHA 8ULAOKA YU eK30MUYHA anmasis 6yia 0eKopamusHo ogopmieHa
HOCMAHOBHUKAMU SIK OYICe NUWIHA, BUMOHYEHA, 8PAdICAIOYd, OOHUM CIO80M — 8i0nogidana girocodii ma ecme-
muyi eananmuoi 006u i manepam npudsoproco xcumms enoxu Jlooosika XV i pazom 3 mum 6ionogioas oyxy
kpumuyuzmy K.K. Pycco yiei yusinizayii.

Keywords: opera-ballet, baroque, authentic performance, director’s interpretation, extrapolation, perfor-
mance traditions.

Knrouosi cnosa: onepa-oanem, bapoko, agmenmuyne 8UKOHABCMEBO, PEICUCEPCLKA IHMepnpemayis, eKkcmpa-
nOAAYIs, BUKOHABCHKI MPAOUYii.

Y XX-XXI croniTTax nocunuscs inTepec 10 ¢pa-
HITy3bKOi 6apoKoBOi oniepy. PeKOHCTpYKIIist ClieHI9HOT
ecTeTHKH 0apOKOBOTO TeaTpy MMO3HAYMIIACS O3HAKAMHU
30BHIMHBOI AexopatuBHOCTI. Ilomryk opuriHampHEX
MY3UYHO-TE€aTPaJbHUX METO/IIB, CHIPSIMOBAHUX Ha BiJl-
pomkeHHs oniepHo-0aneTHoi crnagmuban JXK.-O. Pamo,
HaOyB 0cOOMMBOI aKTyasIbHOCTI B Hami AHi. HoBi Xymo-
JKHi apTedakTH JeMOHCTPYIOTh KOHTPACTHI IIISXH T10-
€IHAHHS «CTapuX» 1 KHOBUX» BUKOHABCHKUX TPAIMIIii

(paHIy3bKOi orepu. J[MpureHTH BUBYAIOTH 1 BiITBO-
PIOIOTH €CTETHKY 3BYYaHHS CTapOBHHHHX IHCTPYMEH-
TiB, PEKUCEPH EKCIIEPUMEHTYIOTh 31 CIIEHIYHOIO ecTe-
THUKOIO 6apOKOBOTO TeaTpy. B KiHIIEBOMY pe3yibTaTi
TPaHII03HUH CIIEKTAKIIb JOCATAE METH TUBYBATH 1 Bpa-
XKaTh yaBy myomiku. Orisg HayKOBHX JDKEped, MpHC-
BsiueHUX omepi-0anety Pamo «["ananTHi [Hai1», BUIBUB
HEJIOCTaTHIO yBary JOCiIHUKIB IO TeaTpaIbHOT Tpak-
THKH JIaHOTO TBOpY. A. Bynn4oBa 3BepraeThest 10 iHTE-
pnperanii «[ anantHux Inaii» pexucepa A. Illepbana
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1 XapakTepusye 1i K ipOHIYHY Bapiallito Ha ileaTbHY
MOJIenb Ti3HBOTO (paniy3bkoro 6apoko [4]. JI. Ka-
y(MaH KPUTHIHO 3asBIIsI€, IO TOCTAHOBOYHA META pe-
JKHcepa - Bizyalrizallis cBsTa, po3Bara IJis O4ei, mpoTe
OIMCK 3arpoXKye TEPETBOPHUTHUCS Ha «Oe3riry3ai mpid-
HUM» [7]. P. AHAZEpCOH MO3UTHUBHO OIIHIOE iHHOBAMI{
MOCTaHOBKH 1 opkecTp Binbsma Kpicti «KBiTyui muc-
TEUTBa» i MPOPOKYe BHCTaBi MaiOyTHiH Tpiymd [1].
CxBaJbHI BIATYKH MicTATh penensii b. bpenesans, P.
Xackina, JI. Aunepcen, [Ix. By,

Axmyanvuicms naHoi cTaTTi 00yMOBIICHA 3alliKa-
BJICHICTIO Cy4aCHUX MOCTAHOBHHUKIB MIKCTOBHM JKaH-
poM omepu-6anery Pamo, SIKHi meperykyeTses 3 akTy-
QIPHAMH TEHACHLISMHI PO3BUTKY HOBITHBOTO TeaTpa-
JBHOTO MHCTELTBA.

Hosusna: Buepme y nmaHii crtarti omepa-Oamer
«amanTtHi [HAI» TOCTHIMKYETHCS 3 TOUKH 30py (PEeHO-
MEHY CYy9aCHOTO PEKHCEPCHKOT0 TeaTpy.

Mema cmammi: IpoaHali3yBaTH Cy4acHy I10CTa-
HOBOYHY iHTEpIpeTallito onepu-oanery «[amantHi [H-
nii» 3aiiicHeny pexucepom A. Illepbanom ta qupure-
HToM B. KpicTi, mpem’epa sikoi BinOynacs Ha cueHi [1a-
pu3bkoi omepu y 1999 pomi. 3’sicyBatu BIUIMB
ABTCHTUYIHOTO OPKECTPY Ta (paHTa31HHO-IpOHITHO] c1Ie-
Horpadii Ha 3HauymnIicte moxii. Ha mpuxmani nanoro
apredakTy BUPIIITYIOTHCS HACTYIIHI 3aBAAaHHS:

— IIpOoaHaJi3yBaT OCOOIMBOCTI PEIKUCYPH Ta CIIe-
Horpadii onepu-6anery «[ amantai [HIi»;

— Ha OCHOBI OJICp)KaHHX pE3yJbTaTiB BUSBUTH
KOHKPETHY TEHJICHIIII0 IMOCTAHOBOYHOI 1HTEepIpeTalii
6apoxoBoi onepy;

— BU3HAYMTHU KPUTEPii aBTEHTU3MY B [IOCTAHOBOY-
Hiii Bepcii onepu-6anery Pamo «I"ananthi [Haii» Lep-
6ana/Kpicri.

Buxnaod ocnoenux nonoscens:

VY cydacHOMYy TeaTpi I1iJ] BILINBOM MacOBOI KyJIb-
TYpH peXHCEPCHKi IHHOBaLil PO3BHBAIOTHCS MOPS 3
BIZIPOPKEHHSIM aBTEHTHYHOTO BUKOHABCTBA. BUKOHaB-
CBKHH TIPOIEC € BIAKPUTUM JUISl PEKUCEPCHKUX TBOP-
YUX TOMIYKIB, IKi BiIOYBAIOTHCS B TEATPATHHOMY MIC-
tenrBi. Bee 1ie 3abe3neuye MUPOKI MOKIHUBOCTI ISt
HOBHX IHTepHpeTaimii. ba3ucHUM KepenoM maaHol
crarti nociyxmia kiaacudikamis J[. FO. I'yctsikoBoi,
sIKa HaroJIOIIy€E TPH PiBHI IHTEPIIPETAaLlil TEKCTY KJIACH-
YHOTO TBOPY:

1. eKCTpanoIIALis — «TEKCT KJIIACHYHOTO TBOPY 3a-
JIUIIIAETHCS 0e3 3MIH»;

2. ajanTanisi — «B CHIIy JeSIKMX 0COOJIMBOCTEN BH-
MaraeThbcs NPUCTOCYBAHHS TEKCTY KIIACHYHOTO TBOPY
J0 crieniu(hiku HOBUX YMOB HOTO ITOOYTYBaHHS»;

3. aCUMUIALIS — «TEKCT KJIACUYHOTO TBOPY € JIMIIE
MPUBOOM, HOIITOBXOM JUIsi CTBOPEHHS HOBOTO TEK-
cry» [5, ¢. 10,11].

BinpomxeHHs: 6apoKOBUX BUKOHABCHKUX TPaIH-
it y TBopuocTi XK.-®. Pamo posmoyanocs HanmpuKiHIi
XIX cromitrs. Moro omnepa-Ganer «[amanti Inpii»
BiZI3HAYMIIACsl OCOOJIMBUM 1HTEPECOM Cy4acHUX MalicT-
piB Tearpy. 3a cIOBaMH YKpaiHCHKOTO MY3MKO3HABIIS
A. €diMenko, ICKpaBO yBUPA3HIOE CTHILOBY HEpEXij-
HICTB TBOPY 1 HOCTyMOBE NpomanHs Pamo 3 6apokoBum
orepHuM ctuieM. Temartuka, i1ef, KpuTHKa MO THYHOT

1 MOpaJTbHOT JIeTpajallii TOoro4acHOTO COIIaTbHOTO yC-
TPOIO BKa3yIOTh Ha pyx [IpOCBITHUITBA i BUPI3HAIOTH
TBip 3 MOMiX 6apOKOBHUX OIEp TOTO Yacy eKCIepUMEH-
TaJBHICTIO 1 MOUTYKOBHUM €HTYy3ia3MoM. JlocimigHuKN
3aBXKIM BBaXaTH PaMO TONITHIHUM KOMIIO3UTOPOM.
Ls ocobnmicte «[amanTHnxX I[HAiIH» KOMIO3UTOpa
NIPUBEPHYJIA YBary Cy4acHHUX pexwucepis [6].

«lamantHi [HAID» cTanu 3HAKOBUM TBOPOM CBO€ET
ernioxu. [Ipo Tpiymd onepu-6anery (B pi3sHHX BapiaHTax
KOMITO3UTOpPA) CBIT4aTh HE TUIbKK 11 oquHAALATE MO-
HoBjeHux BucTaB y [lapwki. Mixk 1735 1 1773 pokamu
nocranoBku «["amanTHux IHAIA» MOBHICTIO YW YacT-
KOBO BHSBIIIN PEKOPAHY KiTbKICTh — 320. Arne sikicHe
BIIPO/KCHHS TBOPY BimOymnocs y 2-i momoBmHI XX
CTONITTS B iHTepHpeTamii mapu3bKoi IMOCTaHOBOYHOL
rpymu B Onepi ['apabe B [Mapmxki (mupurent JI. @ope-
cThe, pexucep M. Jleman) y uepsHi 1952 poky. Leit
BapiaHT onepu-6arery Pamo 30epircs y penepryapi Te-
atpy 10 1965 poky. Takox ycminiHoro Oylia HOCTaHO-
Bka y ®nopentii y 1953 poi (xopeorpad — Cepriii JTu-
¢ap). Ile OyB po3KilIHUI MOJICPHI30BAHUHN CIIEKTAKIIb,
SIKMW HaraJlyBaB PeBIO (31 CIIPOILEHOI0 OPKECTPOBKOIO
Ta CKOPOUYCHHSM 3Ha4YHOI YaCTWHM peyuTaTuBiB) [13,
¢.114]. Hiznime onepy-6aner crasuiu y Horo-Hopky
(1961) i bopmo (1978). [IBi BUCTaBM BUKOHYBAIHCH IIiJT
kepiBannTBoM JK.-K. Mambryapa 3 opkectpom “La
Grand Ecurie et la Chambre du Roy” (1983, IMapux,
teatp [laTne), i ekcTpaBaranTHa 3 tupureaToM B. Kpi-
cTi 1 pexucepom Anbdpeno Apia (1990, Exc-an-IIpo-
BaHC). Y 1991 pomi Oyia 3aiiiCHEHa KOIPOIYKITisl Tea-
Tpy Momnnense 1 ¢ectuBamo Exc-an-lIlpoBanc. B
OCTaHHI POKM HAIliBKOHIIEPTHA Bepcis olepu-Oanery
Oyna mpencraBieHa Ha ¢ectuBami B JlroaBiroypsi
(1998, @. bepniyc). Ha nouatky XXI cromitrs «[ ana-
HTHI [HaiD» npeacTaBsun y L{ropixy mijg yrnpasiiHHSIM
B. Kpicri 3 pexucepom i xopeorpadiero X. Lmpopiri
(2003) Ta KOHIIEPTHY BEpCil0 B OIEPHOMY TeaTpi y
®eppapi mix yrnpasninasM aupureHra ©. bprorrena 3
«Orchestra of the Eighteenth Century» (2004). ¥ 2006
poui — mijg KepiBHMITBOM Manberyapa y Theatre
Champs Elyssy. Takox y 2014 pori B Bopao miz yi-
pasninnam K. Pycce 3 «JlipyuHUMH TanaHTamuy», pe-
x)ucepoM i xopeorpadom Jlayporo Ckoriri.

CBO€I0 OPUTIHANBHICTIO 1 HOBATOPCTBOM OIepa-
Oanet Pamo mpuBepHysa Tako 0COOJIMBY yBary Hay-
koBIiB. Jlo BuBueHH: TBOPY «l amanTHi [HAii» 3BepTa-
mucst B. bpsunesa, A. Byauuosa, K. I'sopncroys,
M. I'poys, B. Jlanbmmna, A. €dimenko, K. ManiHboH,
M. Myrinmreitd, P. Mopunp. Octanniil aHanizye 06-
paHy y JlaHii cTaTTi MOCTAHOBOYHY BEPCilO pexucepa
A. lllep6ana. Bin mme: «B. Kpicri Ta «KBiTy4i Muc-
TEITBa» MiJHIMAIOTH IIel po3KimTHui TBip Pamo Ha He-
OyBany Bucoty» [11]. BpsiHIEBa KOHIIEHTPYETHCA Ha
icTopii cTBOpeHHs omepu-0ajery, a TaKoXK y aHai3i
MapTUTYpH pOOUTH aKIIEHTH HA 1HHOBAIIISX OPKECTPO-
BOTO INMHChbMa Ta BHUPA3HOCTI MEJIOJWKO-TApPMOHIYHOI
MoBHu Pamo. K. Maninpon xapaxrepmsye «[ amaHTHi
Tuaii» K OJMH 3 BU3HAYHUX TBOPIB emoxu Pamo i Ha-
roJIONIye Ha HEOOXIAHOCTI BiJPOKCHHS CHAIIIMHU
Komro3uropa. B. JlaHplinHa aHami3ye HEBiIOMY KOH-
LEpTHY HOTHY BEpCiI0 TBOPY Ta BHOCHTb IIiKaBi IPOIIO-
3MILIT 10/10 EPCIIEKTUB CyYaCHUX MOCTAHOBOYHUX Be-
pciit. M. MyTiHIITEHH CHCTEMAaTH3y€e CHIMKIIONCIUYHI
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(akTE Ta aKTyamidye CTaTHUCTHKY ITOCTaHOBOK.
A. €diMeHko y CBOIi CTarTi mwiie Mpo IHHOBAIIii
omepu-6anery «[amanrHi Inaii» XK.-O. Pamo, ski mo-
JTAIOTh Y IEMOHCTpAIlil B Hil icTopuuHoi, dizocod-
CBKOI, KyIbTypHOi, CTHIIFOBOI MOAYIIALIi, y mependa-
YeHHI 3MiH MY3UYHOTO TeaTpy HOBOI €IOXH Ta CIICHi-
YHO PO3BUHYTOI JMCKYCIl HABKOJO COLIAJIBHO-
MONITHYHUX ITpobieM enoxu [IpocBiTHHIITBA.

VY nauiid craTTi 34iCHIOETRCS cripoba MpoaHali-
3yBaTu OJHY 3 MOCTaHOBOYHMX BEpCiil omepu-Oanety
«lamanthi Iupiiy. J{ns movatky HOLUIBHO HaragaTH
PO iCTOPIFO CTBOPEHHS LILOTO oITycy. TBip Ha TEKCT Jii-
Opeto ¢paniy3pkoro apamarypra Jlyi @ro3enbe, sKuit
y mepenMoBi chOpMyITIOBAaB CBO€ 3aBIAHHS: «PO3Ba-
KUTH yOumiKy 6e3 60riB 1 Oe3 yapiBHUKIB» OyB 3aBep-
menuit y 1735 pomi [2, €.174]. Apamatypr He TiIbKH
3aKpIMUB TPAIUIIl 6apOKOBOI TeaTpaIbHOI ECTETUKH, a
1 3aCTOCYBaB HOBi 3ac00H, SKi IPUMYCHIH (ppaHITy3b-
KU TeaTp CASATH HOBUMHU TpaHsmu. Tak, 6oru 3’sBis-
IOTBCSI JIMIIE Y MPOJIO3i SIK aJieropii Hafil, KOXaHHS i
mactsal. KoxkHuil 3 TphOX-40THPHOX aKTiB onepu-6a-
JICTYy MA€ CBil BIACHUH CIOXKET, ajic BC1 BOHH OB’ sA3aH1
3arajJbHOI0 TEMOIO, siKa 3asBJIeHa Y MpoJio3i. B ocHOBY
miOpeTo MOKIAJICHO aMypHIi icTopii, sKi BiTOyBarOThCA
y HaJeKuX 3aMOPCHKHX 3eMIIiX. Midodoris mocryma-
€THCS CK30THUII. Y TMPOJIO3i MPOBiITHOIO TEMOK BUCTY-
nae 6opotrba Koxanns i Po30Opary. CykymHIM repoem
TBOpY € «pupoHa JoauHa»? B gyci XK.-XK. Pycco i K.
TempBernis. A. €diMeHko 3a3Havae, MO X04a aBTOp Ha-
3BaB IeH TBIp repoiuHUM OaneToM, HOTo MEePCOHANKI —
He repoi 1 He 00Ty, a MpocTi CMEPTHI, Cy4aCHUKU KOM-
MO3UTOPA, )KUTEN1 PI3HUX KpalH — icnanui, GppaHiysu,
TYpKH, TiepcH, iHKW Ta iHgiini IliBHiuHOT AMepuku.
[TpuuoMy memnikaHii ek30THYHMX «IHIINH» TpencTas-
JICH] He CITY)KHUKaMH a00 MOJIOHEHUMH €BPOIIEHIIIB, HE
BOoporamu abo maxpasmu. Onepy-6aner Pamo npucss-
THUB TATAHTHAM «IYXXMHISIM» 1 HaBiTh IOPYYHB «IUKY-
Ham» i3 IliBHiYHOT AMepHKH KyIbMiHALIHHO 3aBep-
IIUTH TBIpP KOJEKTUBHUM ()iHAIEHUM PHUTYaJIoM (IyeT
3umu i Anapio «'iMeHe, puiiau, moeTHAN HAC HeTo-
pYWIHNUMHU y3aMu!», TaHOIOBalNbHE poHIO «Bemmkoi
TpyOKH Mupy»)[6].

Y XVIII croniTTi noeTuka ralaHTHOCTI IPOHHKJIIA
y Bci chepu muctenrsa. BoHa mopoauia ocoOnuBuit
CTHJIb JKUATTS, MUCJICHHS T4 OCOOJIMBOTO CTHJIIO COIlia-
JHLHUX B3a€MOBITHOCHH. ['anmaHnTHa maHepa BimoOpa-
JKalla HeIMIOBTOPHICTh MOSTHKH Mi3HHOOAPOKOBOTO PO-
KOKO, ocobuiBo y @panuii[9]. [Ipo onepy sk mpo rana-
HTHY po3Bary rosoputs Bxe Il. IleppeH, y 3B’s3ky 3
«ITactopammo Iccin®. V 1656 poui B Koposnischkiii aka-
nemii my3uku B [apmxi JTromorik XIV rpae i Tanimtoe

!Haramaemo, 110 %aHp onepu-6aneTy XapakTepHuii 1is gppa-
HI[Y3bKOT'O T€aTpy. J10ro 0CHOBOIONOKHHKAMU BBAXKAIOTHCS
Tackans Komnnac («Ilopu poky», 1685), Arnpe Kammpa («[a-
naHTHa €Bpomay, 1697).

[TpupoHs TFO/IMHA — TYMaHICTUYHA ysiBa TIPO JIOJIUHY, 3Ti-
JTHO SIKiH TPUpPO/a JIFOIMHH BiJl caMOro movyartky 100pa i BoHa
— OJIHAKOBA y BCIX JIIOJIeH, HE3aJISKHO BiJl BipH, KYJIbTYPH,
€I10XH, KpaiHu.

S«[Tactopans Icci» — QpaHiysska 6apokoBa mactopanb Po-
6epa Kambepa ta IT’epallepena Bix sixoi odiniiiHo Bexe cBiit
novaTok (paHIry3ska omepa. Lle porboBa rpa mpo KOXaHHS.

«baner ramantHoCTi yacy» 3 Kopberroro — dymoBum
MY3WKaHTOM, BipTy030M TiTapu. SIK cripaBeyIMBO BiJI-
3Haymina A. Bynmdosa, ramanTHICTE 3a10BT0 10 BatTo
Oyna OIHIEIO 3 TOJNIOBHHUX TeM (PaHIy3bKOTO My3HU-
HOTO TeaTpy, a caMe CIIOBO 3YCTPI4a€eThCs HAa CTOPIHKAX
nibpeTo, IpUIoOMy 3a3BHUAil caMe B THX II'€cax, Je Ha
CIICHI BiJIOYBalOThCS CBATKYBaHHA. [lepmumu 3°€f-
Halli B OHIH Ha3Bl «CBSITKYBaHHS» 1 «TaJAaHTHICTBY,
niMoBipHO, noet JKaH-®pancya [rome e Banci i kom-
no3utop AHpi Jlemape, sxi y 1698 pori npencraBuim
Ha crieni KoponiBcbkoi AkaeMii My3uKH Oajet mif Ha-
3Boto «['anmaHTHI cBAITKYyBaHH» [3, €.233-234]. Y 1743
poui XK. XK. Pycco Hancas repoiuny onepy-6aner «I a-
JAHTHI MYy3W», OOpaBIIN JJIs KOKHOTO 3 TPHOX aKTiB
TeMy KOXaHHS OJHOTO MOeTa.

YTpomoBk ImepIux pokiB 3’ IBHIIOCS JEKiNbKa pe-
JaKIIii TBOPY. Y KOXKHOMY HACTYITHOMY BapiaHTi Pamo
JoxaBaB HOBHiT akT. ITicist ChOMOTO CIIEKTaKIIIO PO3K-
pHUTHKOBaHE Ji0peTo OyJI0 Ielio 3MiHeHe, a caMe — BU-
JIy4eHa ClieHa IIepeo isiraHHs npruHia Takmaca y ciyx-
Huwo. Sk 3azHaumna bpsHuesa, «Pamo Hanucas ams
Jpyroi penakuii 6arato HOBOT My3HKH, IPOTE BOHA 1€
He OyJa Takoro sICKkpaBoto».[2, ¢.185]. Ataka mromtic-
TiB Ha «["amanTtHi [HAOi» Oyma Takol CHIBHOIO depes
MY3WYHY A€KJaMalilo, B sKiil iX AparyBana HE3BUUHA
eKCIpeCHBHA IHTepBaNiKa i rapMoOHi3amis, mo y 1736
POl KOMITO3UTOp CTBOPHB KOHIIEPTHY BEPCil0 TBOPY,
CBOEPIAHY CIOITY 3 CYTO MY3HYHOIO JIOTiKOIO PO3rop-
tauHsA. [IpeM’epa nepmioi pepakiii TBOPY — y ABOX aH-
tpe i3 [Iponorom BinOynace y Iapuxi, y KoponiBebkiit
Axanemii Mysuku 1 Tanmro 23 cepnust 1735 poky y
crienorpadii . CepBanmoni. JlupuryBaB BUCTaBOO A.
[IepoH. A Bcyoro m’sith IHIB notomy, 28 cepmust 1735
POKY BimOyack mocraHoBka TBOpY Jpyroi peaaxiiii —
y Tpbox anTpe i3 IIposorom. 10 Gepesnst 1736 poky
3IiCHUIIACS MTOCTAaHOBKA omepu-Oanety y Tperiit pe-
Jakiii, B skiit Pamo nomgas YetBepTe aHTpe Buxin «Ju-
KYHI, BiIpa3y TeIUIO CIpUHHATE risaadamiu [2,186].

My3uka Pamo 3 #oro po3KiITHIMHU MENOMIIMH i
SICKPAaBUMH TAPMOHISIMH CIIOBHEHA BHCOKOT IIIIXETHO-
cTi i rpamii. Moro opkecTpoBe MHCHMO Mae 300paKatb-
HHI XapakTep i IIUM CTBOPIOE JIipUUHY aTMochepy My-
3UKW. PeunuTaTMBHMI CTHIb KOMIIO3UTOpA HACIiIye
NPUPOJHUI MOTIK 1 My3uKy (paniry3pkoi MoBU. Po3ki-
IIHI KOCTIOMH, HE3BUYAMHI mmeii3axi Ta HebaueHi Mmexa-
HIYHI MPUCTPOT 3aMOJIOHUIIH TIEPITY JOPOTY, UYAO0BY Ta
nunHy noctanoBky "amantaux Iaaii". Ha npem’epi
23 cepmust 1735 poky Oynu 3amisHi MpociaBieHi CIi-
BaKHU TOrO 4acy, cepea skux M-nb Epemanc, M-nb Ile-
tina, Kronwe, M. Ileniswe, I1. ge XKemiort, XK. IyH Ta
immi:*

MaxkcumanbHe ducio poneld — ciM. CreKkTakib po3irpyroThb
TPH TACTYIII Mapy 1 HemacHUH mignanuii Immepii HagoKyd-
mBoro Amypa» — Carup. BokansHa My3HKa macropaini— 11e
cOoJIO 1 aHCaMOJI TPHOX COMPaHO, TEHOpa, OapUTOHA 1 TBOX
0aciB, SKi YepTyIOTHCS, IHITMMHU CIOBaMH, KypTyas3Hi IicHi i
MacTopaibHi CIICHKH-TIaJTOTH.

‘Teby y mpomosi BuKoHyBama compaHo M-nmb Epemarc,
Awmypa —conpano (tpasecti) — M-nb [lerina, bemnonu — 6a-
puroH (tpaBecti) — Kionbe. YV nepuomy Buxoai Eminiro cri-
Basia conpano M. Ilenisee, Banepa — Bucokuii Tenop I1. me
XKemiort, Ocmana — 6aputon XK. Jlyn. Y npyromy anrpe ®ani
— compano M. Anrtse, [lona Kapioca — XKemiorr, ['toackapa
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[TizHinre BiTHOMICHHS IMyOJIiKH 10 CTICKTAKIIIO Ka-
pavHAIBHO 3MiHWIOCH. B 3ammckax Jlyi me Karozaka,
SK1 JIMIUIA 10 HAC TIPSIMO TOBOPUTHCS PO Te, IO CITO-
yatky «[ amanTHi [HAI(" 37aBamucs He3MOMAaHHUMH 3a
CKJIaTHICTIO BUKOHAHHS 1 HE CIpUiMaIics My0IIiKoro,
TOMY OiTbIIIa YACTHHA TIISAJAdiB, SIKa HE MOTJIA 3MUAPH-
THUCS 13 3ByYaHHSIMH, «IEPEBaHTAXEHUMH LTICTHAIIA-
THUMH, Cepell IKUX CIIyXy OyIo Hi Ha IO CIIEpTHCS», 3a-
JMIIaja TeaTp 3 BUTYKaMH IpOTecTy. ...». Ta yepe3
IIICTh MICSIIB BCi apii BiJl YBEPTIOPH [0 OCTaHHBOTO
raBOTY HacIliByBaiH i 3Haiu Bei [9, ¢.20]. TBopy noBo-
JMJIOCHh 3By4aTH 10 YacTuHax y Bepcaii, a B moTtomy
1736 poxy I'edby B mpomo3i cmiBama M.-JI. Pamo
[2,c.188]. O3HaKOIO yCHiXy CIIyTyBaiil i YUCIICHHI Ta-
pouii, siKi 3’IBHIINCH HA spMapKy Bxke 3 BepecHs 1735
POKy.

Pamo nazpaB «[amanTHi [Hzii» repoidvanM Oae-
TOM, TIPHYOMY CJIOBO «T'€pOTIHHI» CBIUUIIO HE TIPO Te-
POIYHUI CIOKET, a IPO BUCOKUU MOpaJIbHUN CTAaTyC re-
pois [13]. CroxxeT TBOPY NeperykyeThes 3 TUBEPTUCME-
HTaMH°, XapaKTePHUMHU JJIs enoxu Bepcato.

Ha mpoTs3i crekTakiro Tisgadi MavApYHOTh 10
JTAJICKUX 3eMelib. J[J1s1 KOCTIOMEepiB, MEXaHIKIB Ta Xy10-
)kHUKa creHn JlxoanHi CepBaHIOHI BiIKpUBAIHCS
YyAECHI MOXKJIIMBOCTI NMPOJEMOHCTPYBAaTH BCIO CBOIO
(hanTaziro. JK. ManinpoH nuie, mo Pamo gyxe opuri-
HaJlbHO BHKOPUCTOBYE EK30THYHI MOTHBH, IO OyiH
MOMmMpeHi B 00pa3oTBOpuyoMy MucTenTBi Dpan-
ii.[10,c.56]. OpienTanizm omepu-oanery «l amaHTHOI
Iunii» 3aBasku PaMo ctae oHUM i3 XapaKTEpPHUX CTH-
JIOBHMX O3HaK (paHiry3pkoro Oajnery. Sk 3a3Haudae XK.
MaitiHbOH, — «OpPHUTiHAIBHICTH TBOPY TIOJISITAE B TOMY,
o Pamo Oynaye apamarypriro 3a MPUHIMIIOM IEPEK-
JIFOUEHHSI, JI¢ BCS ApaMaTUYHA Jisl, IAIIOBIIN 0 Hal-
BUILOT TOYKH, HAOyBa€ MPOJOBKEHHS y MaHTOMiMi. | He
TLUTBKH MIPOIOBKEHHS, a TOBHUI po3kBiT» [10, ¢.55].

TBip cKIaga€eThCs 3 MPOJIOTY Ta YOTUPHOX aHTPE.
I'eba, GoruHs FOHOCTI, 3MYIIIEHA CITOCTEPIiraTh 3a OOTH-
HEIO BiifHH, sIKa 3Ba0JIIO€ TO3BUIbHY FOHICTH BOIOBATH 3
1 obimsHKamMu 00#oBoi cinaBu. ['edba ocobOMCTO 3aKIIN-
kae KymigoHa, skuii mocuiae cBoOix (paBOPHUTIB Y BCIX
HaNpsAMKaX Ha MOIIYK CPaBKHbOTO KOXaHHS. IX MOmiT
BTUJICHUH y MY3HIli B JIETKNX OpHAMEHTaJbHUX (irypa-
IisX, SIKi BIIEpIIE 3’SIBJISAIOTHCS B MPOJIO3i 1 IPOHU3Y-
I0Th BCIO TAPTUTYPY.

VY KO)KHOMY aKTi IIA1a4eBi MPOMOHYETHCS TIEpe-
HECTHCS IO HOBOI 4acTHHHM cBity: y [lepmomy Buxozi
«Benukoxynnnit Typok» — no Typuii, y Apyromy —
«Ilepyanceki Inkn» — no Ilepy iy Tperbomy —«Ilep-
chKe cBATO KBiTiB» — 10 Ilepcii. YerBepTuii BuXif
«Jluxynu» OyB nomanuii Tineku y 1736 poui®. Anrpe
«luxyHn» nepeHocuTh rispaviB Ao [liBHiYHOT AMe-
PUKH, J1e icaHels 1 (paHily3 3MaratloThCs 32 KOXaHHS
3uMH, JOYKH MICIIEBOTO BOXI, sIKA HAJa€ mepeBary
YOJIOBIKY 3 11 mIeMeHi.

— 6apuron K.-JI.-JI. llac ne lllunse. ¥ Tpersomy Buxoxi Pa-
TiMy BukoHana M-ub Ilerina, 3aipy — M-ns Epemanc, Tax-
Maca — Bucokuii TeHop JI.-®d. Tpibo, Ami — 6aputon [lepcoH.
V uerBepTomy aHTpe mapriro 3umu 3aiicanna M. Ilenisbe,
Apnapio— 6aputon JI.-A. Krosinse, Jamona —Xemiort, Ta
Jona Anbsapa — K. Jlyn.

SJluBepTHCMEHT B €MOXY 6apOKO — YHiBEpCATbHA TeATPATLHA
(hopma, sika BIIpOBaIXKyBaJlach a0COIFOTHO B JIFO01 CIIEKTAKITI,

Yortupu croxxetn «IHmii» MOKHa BBaXKaTH 371000-
JNEeHHUMH 1 cydyacHUMHU. Sk 3a3Hauae bpsHiesa, y
«®Dpanmy3pkoMy Mepkypii» 3a 1734 pik Oyrna omy0ai-
KOBaHa CTAaTTA MO BHUIAAOK, HOIOHUI OMHCAaHOMY Y
«BemkonyntHOMY TypKOBi». TaMm HIITIOCH PO Te, K
MACTYNHNHN TypOK BUSIBUBCS 30ATHUM Ha BEJIMKOIYII-
HICTB, III0 MOXKHA BIJHECTH JIO YyJEC JIIOJCHKOI MpH-
pomu.[2, ¢.176]. Amxe B Ti yacu B ysBi (paHIly3iB
TYPKH BUTJISLIANM TUKYHaMU 1y Toi camuii yac Ocma-
HCbKa IMIIepisi BUKJIMKaJa Y HUX IHTEpeC SK HEEBPO-
nelicbka ek30THYHa Kpaina. OcmaH jgapye cBoOomy
CBOTH KOXaHi¥ — mojoHsHII EMinii, micis 4oro BoHa
MOJKe 3’€THATH CBOIO JIOJIIO 31 CBOIM KoXaHMM Baepi.
VY «llepyaHCBKHX iHKax» HAETHCS MPO CYNEPHHUIITBO
inka ['foackapa Ta icnanus J{ona Kapioca. Obuznsa mo-
MararoTecsi npuHnecu Pami, ane mepeMarae KOXaHHS
mpuHIecH 1 icmaHms. Tpeba 3ayBaxurtd, mo Pamo i
foro miOpeTucT Oy MaCOHaAMH, TOMY HEBHITAAKOBO Y
LEHTpaIbHIH clieHi 6aneTy WAeThCs MPO KYJIbT COHLS
Ta Mpo 3pyHHOBaHUil xpam. Micie OaneTHoOro auBep-
THCMEHTY nocijae puryan nokioHinas Conmto. I'epoit
0apoKo BILIMBAE Ha CBIT, HA IPUPOJY, TOMY CaMUii TIO-
MyJSIpHUN Tepoil 0apOKOBOro TeaTpy — 4apiBHUK. B
Antpe «IHKM» 32 HakazoM ['toackapa 1o kparepy BYJI-
KaHy KHJIAa€ThCS IIMATOK CKEli, SIKNH HaKpHBa€ HOro;
BYJIKaHH, 3€MJICTPYC BUBEPTalOTh JIaBY. SI3NYHUIBKAIN
JKPpeIlb, 3aCIITUICHUI PEeBHOIIAMH 1 3JTICTIO, BAKOPHUCTO-
BYE IIe HeOe3IeTHe SBUIIE 3 METOFO 3IHICHUTH CBil Ii-
JCTYITHUH IIJIaH 3aBOJIOAITH IpuHIecoro PaHi.

AnTtpe «KBiTH» 300paxkye MepcuiChKY JIIOOOBHY
inTpury. Cynrana ®arnma HaMaraeTbest Ji3HATHCS, YU
3aKoXaHMH 11 4oJIoBik mpuHIl Takmac y kpacyHto Ata-
nin. TlepeoasrHenuii Ha ToproBky, Takmac IpoNoHye
cebe B sIKOCTI NOBipeHOi. [lpyr npuHna AJti 3aK0XaHuiH
y pabunio dariMy, sika HepeoASTHYBIINCH HA MOJIbCh-
Koro paba, MPOHMKIIA 10 CEPAIO 3 TIEI0 )X METOI0, 10
i Takmac. [TobaunBmm Patimy, Takmac mpuiimae i 3a
CyIEepHHKa 1 Hanaja€e Ha Hel 3 KUHDKAJIOM. AJie Byasb
«TOPrOBKW» Ha MUTH BifikpuBae nuie: Parima ymizHae
MTOBEIUTENS 1 KHIAETHCS IO HOTO Hir. AJIi IPOCUTH PO
TIOIIAY JUIsl CBO€ET KOXaHOi, Ha Mo Takmac ImoropKy-
€TBCSL.

CrorozHi onepu Pamo npukpainaiors penepryap
Oaratbox TearpiB cBiTy. [lounnatoun 3 XX cTomiTrs,
el TBIp HEOAHOPA30BO NMPUBEPTAB YBary MOCTAaHOBHU-
kiB. OJiHi€I0 3 HAWOIBIN BiJOMHX € IOCTAHOBKA TUPH-
renTa Binbsma Kpicti 3 ancambiiem «KBiTyui mucren-
TBa» Ta IOCTAHOBOYHOI I'PYNH HA YOJi 3 PEXUCEPOM
Annpiem Illepbanom, auzaiinepom no koctromam Ma-
puHoto Jlparuun, xopeorpadom b’sukoro Jli Ta nusaii-
HepoM ocBiTiieHHs1 PoGepTom Biprienom. L noctano-
BKa BUTpHMaa Ounbine, sik 1700 BucTaB.

Iarepmperaris B. Kpicti ta A. Illepbana Bin3Ha-
YaEThCS OYPIIECKHO-CATUPUYHUM IMOKA30M JiHCHOCTI,
MIParHeHHSAM EHIMKIIOTIEN3MY 1 PI3HOMAaHITHOCTI, sIKa

JIOTIOBHIOIOYH OCHOBHY I1’€Cy. JIUBEPTUCMEHTH Pa3oM 3 HEIO
CKJIA/Ial0Th KOHTPACHUI CIIEKTAKJIb MillIaHOTO YKaHPY.

6V 1725 poui «Teatp ITaniiicbkoi KoMeIii» 3p06HB KOMITO3H-
TOpY LliKaBe 3aMOBJICHHS — XapaKTEPHWIl TaHEelb AJIS BU-
CTYILy «CIIPaBXHIX AUKYHIB», IBOX TYOLIIb1IiB, IPUBE3CHHUX i3
Jlyizianu. Pamo nepepoOuB CBOIO IOTIEPETHIO 11" €CY IS KITa-
BecHHY «JIMKYHH» Ta YCHILIHO iHTErpyBaB 10 MapTUTypH
1€l TOCTaHOBKHY.
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00epTaeThes XaOTHUYHICTIO 1 KOJEKI[IOHYBaHHAM KYyp-
ro3iB. IlocTaHOBKa HacW4YeHa alleropisiMu, MmeTado-
pammu, cuMBoJIaMH, papcoOBUMHU MeTaMopdo3amu cTari,
rinep6oyiaMu, CMiITHBAUMH KOHTPACTaMHU KOJIBOPIB, CBi-
TJa i TiHi, Ie peaNbHICTh MOETHYETHCA 3 (haHTa3I€lO.

B excTpaopanHapHiit 6apoKOBil IOCTaHOBIII TIPO-
MOHYETHCS Cepisi HEBEJMKHX IIOY JUISl TOTO, 00 IJIsi-
Jlad He CTOMJTIOBABCS, & 3aXOIUTIOBABCS SICKPABICTIO Aii,
OTPHUMYBaB 33JI0BOJICHHSI Bijl TaHI[IB, KOCTIOMIB Ta rpa-
H/II03HUX C(EKTiB UM TO BiJ CIICHU 3EMIICTPYCY, A€ MO-
CTaHOBHHKH BHKOpHCTaIU OyTadopito 4YepBoHe nar’e-
Marle, 941 To KopabensHoi aBapii Ha Mopi. A. lllepban
BIYYHO MiJMITHB, III0 BCE I HAragyBallo CHUTyaIlii y
napusbkomy kabape «Jlimo» [12]. AnHamika mpuCyTHS
y CICHIYHIM pyXJIMBOCTI: AeKOparLii, IKi HOCTIHO mo-
HOBITIOIOTBCSI CTBOPIOIOTH OCOOJTMBY TUHAMIKY PYXY Bi-
3yalbHUX €(PEeKTIB — 300paKeHb XMap, XBHIIOIOYOTO
MOpsI, BYJIKaHIB, III0 PyXalOThCs, TIEPCOHAXKIB HA KOJIO-
CHHMKaxX Ta HaBICHMX JIEKOpallilf, SIKi OIyCKalOThCs Ha
CIICHY.

Ha 3pa3soxk itaniiicekoi onepu XVII cromiTrs, sika
psCHiE KapHaBaJIbHHUMHU TPaBECTISIMH, pPOJb boruHi
BiliHM nopyuyena 6apurony. Poip Bora koxanns Kymi-
JIOHA — )XiHOYoMYy rojocy. Taki ¢hapcoBi metamopdosn
YTBOPIOIOTH CEPLEBUHY MapOIIHHOTO IrpoTecKy. Bonun
B 0apOKOBOMY TeaTpi SIBHIIE TOBCSIKIICHHE.

CroxeT onepu-6anery npocodeHuH (HpaHIy3bKIM
JyXOM, JI€ 3aB>K/IN € aHTeIM KOXaHH:;, XTOCh Ha 3Pa30K
MIKAaHTHOI CTapJIETKH 1 IX JOCTaTHRO 0araTo B Wil OC-
TaHOBII. Y 0ajeTi mpeCTaBICHI TPAIUIIIiHI IHCTpyMe-
HTH TeaTpalibHUX MacTyXiB — QieiTH, ro0oi i B 0c00-
JIMBOCTI BOJIMHKU. BynudoBa Bij3Haumna, mo Kpicti 3
[lepbaHoM y CBOii MOCTAHOBOYHI# BepCii JOTSITHO BU-
BEJIM Ha CLIEHY BUKOHABIIIB Ha BOJIMHKAX Y HIOTJIAH/ICh-
KUX CIIJTHULISX: BOHU aJIEKBAaTHO BiJJTBOPHIIU Bi3yallb-
HUH 00pa3, KUl BUKJIMKAE acolliamii 3 UM 1HCTpyMe-
HTOM [3, c.64].

Bupaszna ponb Oanery, sikuil € piBHOIpPaBHOIO
CKJIQIOBOIO CIIEKTAKIIIO, HE TIJIbKH IMPE3EHTYE JKaHp,
aye i po3KpHUBae 3MiCT kaHpy ornepu-Oanery «["adaHTHI
Iunii». Typeupke aHTpe CKIAAAETHCS 3 MPOBIHIIITHIX
TaHIIIB, XapaKTepHUX HA PUHKOBHX IUIOIax Mapces,
Tynony, Hititn Ha mouatky X VIII cromitrs. B’strka JIi
3MILIy€E 1X 3 €IEMEHTaMH, 3al03MYeHUMH 3 TaHLIB Y
ctuii JIrosuti, a Takox cydacHoi xopeorpadii. P. Mo-
pHIb 3a3Ha4ae TaKoX, IO y My3umi Pamo mpucyTHi
eJleMeHTH (paHIy3bKUX HapoaHUX TaHLiB [12]. Xope-
orpad TOHKO MmigMITHJIA, IO BUTOHYEHA My3uka Pamo
y TOMY YM iHIIOMY BUKOHAHHI 3ByYHUTh HO-pi3HOMY 1
HaMarayiacs Bi/ITBOPIOBATH 1€ 1 y TaHLIOBAJILHHUX PY-
Xax — JyXe JeNiKaTHUX, HaCHYEHUX NETaIsIMH, II0
BHOCSTB Y Xopeorpadito pisHOMaHITHICTb. ¥ 3 aHTpe —
1ie opieHTanbHi panTasii, B «0aneri KBiTiBY —HECITiBIa-
JUHHS [[e3yp MY3HUKH 1 TAHITIO 3 JIETKOIO BUTOHYEHICTIO.
b’siHKa momaranachk BiJ TAaHIIOPUCTIB BiATBOPEHHS Jie-
Tai30BaHUX PYXiB, y BiANOBITHOCTI 3 XapaKTepHUMHU
03HaKaMU MYy3U4HOT0 cuHTakcucy Pamo. Ilopsn 3 Tan-
IIMH Y TOJUTIBYACBKOMY Iyci 1 abCTpakTHUM «CUM}o-
HIYHMM» 0aJeTOM, Y TaHTOMIMH BKpaIuIeHi BUTOHYEHI
OapokoBi n1a. B 2 aHTpe TaHIIOPUCTH BAAKOTHCS JI0 iMi-
Tauii cTHXIil BITPY 1 BUBEPKEHHsI BYJIKaHY PI3KUMH TaH-
LIOBAJIbHUMH PYXaMH.

KoxHe aHTpe Ma€e CBOIO CHMBOJIIKY — CHUMBOJIIKY
KOJIbOPY, CTHXIi, MpeaMeTiB: Typilis mpeacTaBIeHa CH-
HIM KOJIbOPOM, SKHH CHMBOJi3ye O0XECTBEHHICTB,
6maroponcto. Le cruxis Boau, Mmopst. Cepen akcecya-
PpiB — XBWIIi, A€TB(IHA, PyCATKH, MATPOCH 3 HOBHAMH.
BennyesHi TAIBKU-TYPKH JOIIOMAraroTh CTBOPHUTH Bifl-
YyTTs CBATA, KApHABaJY.

[Tepy npencraBieHa 60pAOBUM KOJIBLOPOM 3 30J10-
TOM, CTHXI€I0 BOTHIO, COHIIS. BiATIHKM 4epBOHOTO Ma-
I0Th CHMBOJII3YBAaTH >KOPCTOKICTh, MPUCTPACTh, TPiX.
Cepen akcecyapiB — BYJIKaHH, 30JI0TI KyJi, Manawdi
(axemn, siKi yocOOIIOIOTh BOTOHB SIK OJJHY 3 YOTUPHOX
MEPBUHHUX CcTUXil. Borons cuMBotizye Tpancdopma-
110, OYHILEHHS, OHOBJICHHS XUTTs. CHMBOJI COHIIS 30-
GpaxkeHnii y BUITIS Kosleca a6o amcky. Moro yoco6-
JIOIOTh TaKOXK 30J0TI Macké iHKiB. [IpoMeHi coHms
OKPECIIOE KaleoX KPes 3 30J0THM IIip sIM.

I[Tepcist mpeacraBneHa 3eI€HUM KOJIBOPOM — KO-
JIbOPOM POCIMHHOCTI, CTHXI€IO MOBITpS, aKcecyapamu
KBITiB, METEJIMKIB, JIIHOK JIJIs KBITiB, aJ1erOpisiMH KBITIB
y ropuiukax. Jluka AMepuka — OBTUM KOJIBOPOM SIK
CTHXI€I0 3eMJIi 1 aKcecyapaMu KyKypy/3H, BeIH4e3HOT
KypKH, 0i30HaMu. 3HaKM MOKa3zaHi yepe3 rpadivHi Ji-
Hii, reOMeTpUYHI QIrypH, TPUKYTHUKH, Koa. CHMBO-
JIiKa — Uepe3 MoiyM s 0araTts, panopy, Ha IKUX OpJIx
1 IEBH CUMBOJII3YIOTh CHITY Ta IIEPEMOTY, Yepe3 pUTya-
JIBHI JKECTH.

Macku 3BipiB Ta NTaxiB TUKYHIB YOCOOIOIOTH iH-
CTHHKTUBHY MYJIPICTh 3BIpiB, a TaKOX 3BIpHHY IpH-
poay moaunu. Hapsraroun iX mij yac putyaabHUX TaH-
1iB, X HOCIT MaHi(ecTyBa M MPUCYTHICTb ICTOTH, SIKY
BOHU 300paxyBanu. Meramopo3u cTarti, puryaau y
MetapopuuHiil opMi epenatoTb JyMKH 1 HOUyTTS JAU-
KyHiB. Bix antpe «KBiTH» Bi€ 1yXoM JuueniicTsa, ae
IparoTh 1 IPUKUIAIOTHCS YCi, 3MIHIOIOTh BJIACHY 1JI€H-
TUYHICTh B 3aJISKHOCTI Binl cutyarii. CXimHI MOTHBH
TIPOHUKIIN B 3 aHTpe, Jie Ais MPECTaBICHa Yepe3 OpHa-
MEHT — JIIO/IH, KBiTH. bayeT 3a4apoBaHIX KBiTiB IpH-
BalJIIOE BUTOHYEHICTIO Ta THYYKICTIO TaHIIOBAIBHUX
Menoxiid. Xapakrep mii y «KBitax» Mae kamepHe 3BY-
YaHHs, BIH BUIIPOMIHIOE Marifo 3a4apyBaHHs. B Oaneri
300paxy€eThCs emi3o]] 3 )KUTTS KBiTiB B cany. TposHaa
— LAPUII KBITIB - TAHIIOE OJ{HA, CAMBOJII3YIOUH BOIHO-
yac 1 HeOeCHY TOCKOHAIICTb, 1 36MHY MPHCTPACTh, Yac
1 BIYHICTB, )KHUTTS 1 CMEPTh.

TeaTpanpHi geKopallii TOCTAHOBKH HE peaicTH-
YHI, aJUKeE Il icTopil 3MaIbOBYIOTh MaH/IPH HAIIO1 ySBH.
I Tomy, Ha TyMKY peskrcepa, BOHH IIOBHHHI JOTPUMY-
BaTHCSl HE Kay3aJIbHOCTI, a ySIBHOI JIOTIKH Mpii CHOBH-
JiHHS. BoHM moBuHHI iHiLiIOBaTH (haHTa3iIo 1 yABY IIs-
nada [12]. MuTni 6apoko cripuiiMany peaisHUH CBIT K
11103110 1 COH. 3BiJCH PyXJIMBI akcecyapH, OyTadopis —
HaMalbOBaHi (pipaHKH, MIUPMH, «XMapH», IO CITyCKa-
IOThCS, TIEPYAHCHKI BYJIKaHH, 110 TOWIAIOTHCS, TOCTA-
TOK KOCTIOMIB.

Pamo TBOpHMB, BUXOASYM 3 NPOTPECHBHUX MY3H-
YHO-€CTETHMYHUX IParHeHb ernoxu [IpocBITHUITBA.
Toit dakr, mo iHgianka 3uma obupae He 3paUIMBOTO
(dpaHIy3a i HEe BIAJHOTO iCMaHIl, a TOOJECHOTO IU-
KyHa AZapio, BKa3ye Ha BiZJoOMY KPUTHIIM3MY LIMBiLTi3a-
mito Pycco. Kaptuni nepicHoro 6makencTsa disocod
MIPOTUCTABIISIE Cy4acHE CYCIIJIBLCTBO, IMOBHE O€3riy3-
X 3a0000HIB, Bal Ta JuXa. BUMHKYM MEepCcOHAXIB Y
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BCiX 4-X aHTpe TOBOPSATH CIIyXaueBi, 10 CIPABXHS J10-
OpocepAHICTh iCHyBaJla TUILKH CEpell TaKk 3BaHUX Bap-
BapiB Ta IWKYHIB, a He TIpHu 1Bopi JIrogoBika XV.

Omepa-0asieT BUNPOMIHIOE XKHUTTEPATICHICTD, Oa-
JIBOPICTh, HaCHAaXY€E A0 XUTTA. CyTh pEXHUCEPCHKOTO
pimenns «["ananthHux IHai» Pamo momsrae y Habmm-
JKeHHI 171el TBOPY IO CYYacHOCTI, 1 CTBEp/KeHHI, IO
JIFOJIChKA CYTHICTb, TIOYYTTS 1 B3aEMOBIJTHOCHHH MHUHY-
JIOTO HIYWAM HE BiIPI3HAIOTHCS BiJ Cy4acHOI JIFOIMHU.
3a cmoBaMu JUPUTEHTA, Y My3ulli Pamo € mock, mo po-
outs ii cygacHOIO i 3araspHOMOCTYMHOW. Ll My3mka
CIIOHYKa€ JI0 pyXy. Pexucepa ikaBUTh BiAPOIKESHHS
Oapoko y Ham gac. Ha #oro nymky, Oimckydi BiaBepTi
1 JIy’)Ke eJeraHTHi CIIEHHU OIlepH-OaleTy BiATBOPIOIOTH
OapoxoBuii Teatp. [IpoTe BiH BBaXkae, Mo MU HE MO-
JKEMO TOBEpHYTH My3eil O6apoko [12]. I BiH npaBwuid.
Amxe Pamo BiZikprBa€e HOBHH CBIT i HOBY JIIOANHY, 3a-
JIUIIAI0YX TPaauIlii 0apoko mo3any cede. Omnepa-oaner
«amantHi [HAi1» 111 Pamo 1 @y3enne Oyna 3acobom,
3a JIOTIOMOTOI0 SIKOTO MO>KHA OYJ10 O BUHAWTH i1€alIbHY
€Bporry, sKa, HA JKaJlb, MOIJIA ICHYBaTH JIMIIE 32 MO-
psamu. Y BignoBigHOCTi 3 TpaaumismMu XVII cTomitrs
OaraTo TBOpiB MarOTh ABOICTi, ABO3HAYHI PO3B’SI3KH — 1
HE IaciuBi, i He Tpariuni. CiieHiYHa Bepcis onepu-6a-
JIETy 3aKiHIY€ThCS 3arajIbHAM TaHIIEM «TPyOKH MHUPY»,
SIKUH BUKOHYIOTh TOJIOBHI I'epoi.

BucHoBku

AHaii3 1aHoi OCTAaHOBOYHOI iHTEpIpeTalii mo-
ka3zaB, mo aBtopu Kpicti i lllepban y HOBIiif Bepcil
onepu-6aner «["amanTtHi [HAIT» CXUISAIOTBCS y CBOTH 1H-
TepHpeTanii 10 piBHS eKCTPaIoIsLii aBTOPCHKOTO Mep-
momkepena. JIiopero i My3UYHHH TEKCT KIACHIHOTO
TBOPY 3QJIMIICHI MPaKTHYHO Oe3 3MiH. OHAK B €MOXY
MOCTMOJICpHY HaHOUIBII aKTyaJbHOIO CTae IpodiemMa
KJIACUYHOTO OIIEPHOTO TBOPY K 00’€KTy TeaTpajbHO-
Bi3yaJIbHOI iHTEepIIpeTalii, mo 6arato B 4oMy 00yMOB-
JICHO BiJJMOBOIO CIIPHIMMATH TEKCT KJIACHYHHUX TBOPIB
SK mock c(hOpMOBaHe, cTaie i He3MiHHe. Tak, xopeor-
pad noenHye KnacuyHMi OaneT 3 eJeMeHTaMu cydac-
HUX TaHIIiB, a clieHorpad BIIPOBaKY€ TPAHII03HI CIIe-
uedekru. [Iposor no3HaueHni MOBYAIBLHUM XapakTe-
poM. Aueropii mpencraBieHi  MioNOTiYHHIMHA
nepcoHakaMu — OOTHHEI0 IOHOCTi, OOTHHEI0 KOXaHHS
i Biitan. TaHIi MUKYHIB, SKi BIATBOPIOIOTH BOHOBHUYI
pyxu B 4 aHTpe, ypOUHUCTI MPOIECii, 10 NPOCIABIAIOThH
JKUTTS, SI3UYHUIBKI PUTYaIIbHI OOpsIH B 2 aHTpE CKIIa-
JIAf0Th 00PSI0BY CUMBOITIKY. B omepi-6aneri cioctepi-
raeThesl XapaKTEepHUH IS MOSTHKH Oapoko Ipuiiom
KOHCTPYIOBAaHHSI XY/IOXKHBOTO LIJIOTO 3a MPUHIIUIIOM
napanenismy ii, 101k, MO3HLil nepcoHaxis. Bin no-
3BOJISIE TOCATHYTH CBOEPIAHOT CUMYJIBTAHHOCTI — OJI-
HOYaCHOCTI B 300pa)k€HHI, M)XK €JIeMEHTaMH SIKOTO (o-
PMYIOTBCSI BIHONICHHA BiJMIHHOCTI 1 TOTOXXHOCTI.
EmarakHiCTh KOCTIOMIB, yBara Jio JeTalicii, HeOdiKy-
BaHI aKIEHTH, HAJI3BUUAHHICTh XOpeorpadiqHuX HOMe-
piB HE 3yNUHSIOTH IpaMaTHYHy aKTUBHICTB, @ CTBOPIO-
IOTh IHIIMHA TapajielbHUH ApamMaTypriyHui IUaH
TBOPY. Y HBOMY BTUIMIIHCS caMOOYTHI HamioOHalbHI
Tpamumii ¢paHy3pkoi omepu. JloCHigHUKH IiIKpec-
JIFOIOTH X 00YMOBIICHICTH BIUIMBOM JIPaMaTHYHOTO Te-
aTpy Ha XapakTep BOKJIBHOI JeKIamallii, a TaKOX Biji-
JYHHSIM 0aJeTHO-IIPUIBOPHUX BUCTaB, Y SKUX JOBIUi
Yac MaHyBajla €CTETHKA KOPOJIBCHKUX 0apOKOBUX BHU-
noBuI. A. €dpimenko 3a3Haunna: «Ha Bigminy Bix Jlro-
i, PaMo He city>KHB Py KOPOJIIBCHKOMY JBOPI, ITHCaB

MY3HUKY HE JUIS KOPOJIs, a ISl MAapU3bKO1 apUCTOKPATIl,
y KOJIaxX sSIKOT TUCKYCii CTOCYBAJIHMCS HE JIUIIE ECTETUKU
i pimocodii My3uky, a ii MOMITHIHOI poJIi B emoxy ao-
comoTr3my.» Tema croxkery Oyia IeKopaTUuBHO odop-
MJICHa TIOCTAHOBHHUKAMH SIK Jy)K€ MMHUIIHA, BUTOHUYCHA,
BpaXkaroya, OJJHUM CJIOBOM — BinmoBinana ¢inocodii
Ta eCTeTHIIi TaJaHTHOI 100W 1 MaHepaM IPHUIBOPHOTO
xuTTs enoxu JIromosika XV i pa3oM 3 THM BiJIOBigaB
OyXy Kputuimsmy Pycco miel nuBimizamii.
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The possibility of using plant tests to evaluate fuel toxicity has been investigated. Plant tests to be susceptible
to contamination by mixed aviation fuels in the early stages of plant germination have been found. Indicator plants
with mixed aviation fuels that respond to low fuel content in the soil at the approximate permissible concentration
level have been established. The specificity and sensitivity of phytotests (Lolla Rossa lettuce and Rudolph radish)
were revealed, which indicates the possibility of their use for the toxicity assessment of oil-contaminated soils.
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Introduction

Degradation of vegetation and soil due to man-
made activity is one of the most important environmen-
tal problems of today. Vegetation and soils is a power-
ful biochemical barrier that concentrates air migrants
and pollutants of various origins.

Environmental protection is only possible with re-
liable information on the ecological status of contami-
nated soil. With the help of chemical-analytical meth-
ods it is not possible to evaluate ecosystems from bio-
logical positions, because the effects of synergism,
antagonism and the total effect of toxicants are not
taken into account [1-5]. That is why modern environ-
mental monitoring in case of contamination by oil
should optimally include not only the study of the level
of petrochemical contamination and changes in the
physical and chemical properties of soils, but also the
environmental assessment carried out by biotesting and
bioindication methods. The use of plant tests is prom-
ising due to the availability, easy research, cost-effec-
tiveness, reliability. However, the environmental as-
sessment of oil-contaminated soils using plants remains
unresolved.

Due to this the environmental assessment of soils
contaminated with petroleum products using plant
tests, which should be the first stage in the diagnosis of
soil quality is important research area. Oil and petro-
leum pollution is one of the most dangerous types of
environmental pollution. Its negative impact on soil and
vegetation, the atmosphere, surface and groundwater,
human health is noted at all stages of industrial devel-
opment: extraction, processing, storage, transportation
and disposal of equipment. Aquatic and terrestrial eco-
systems are most affected. Among the components of
terrestrial ecosystems, soil is primarily polluted. Due to
its high adsorption capacity, oil and petroleum products

are stored there for a long time, causing both land deg-
radation and the danger of pollutants entering into the
food chains, one of which is human.

Modern long-haul and regional aircrafts require
large fuel reserves in tanks, which in turn necessitates
the availability of bulk oil depots and fuel and lubricant
depots near airports. Considering large volumes of avi-
ation fuels at transporting, storing and refuelling, there
is always a high risk of fuel spillage and absorption by
soil. Also, it should be noted that in the media, there are
more and more promotional and propaganda infor-
mation about biofuels use. This issue is also relates to
aviation, and although civil aviation aircrafts today are
not fueled with biofuels, more and more countries are
developing blended aviation fuels from petroleum and
natural organic raw materials. Therefore, given the
above, the question of the toxicity assessment of avia-
tion oil and mixed fuels in case of their entry into the
soil remains relevant.

Analysis of the latest researches and publaca-
tions

It is known that in the case of oil contamination
there is a violation of the structural and functional char-
acteristics of the soil ecosystem, a decrease in soil
productivity, a change in the morphological character-
istics, physical, chemical and biological properties of
soils [6-8].

Morphological changes include: a darker color
compared to unpolluted soil, higher density, the pres-
ence of oil films, the appearance of a columnar struc-
ture at the bottom of the soil profile [9]. In oil-contam-
inated soils, black, gray-brown shades in the upper part
of the profile and dark brown, brown-brown, brownish-
brown predominate in the lower [10]. Changing the
color of the soil surface as a result of covering the soil
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particles with an oil film leads to a decrease in its spec-
tral reflectivity, and therefore to its greater warming
[11].

Vertical advancement of oil along the soil profile
creates a chromatographic effect of differentiation of
the composition of the oil: in the upper, humus horizon,
high molecular weight components containing many
tar-asphaltene substances and cyclic compounds are
sorbed; in the lower horizons penetrate mainly low mo-
lecular weight compounds that have a higher solubility
in water than high molecular weight components [12,
13].

Scientists have found in laboratory studies [5, 14]
that the main processes that determine the migration of
hydrocarbons are the sorption and permeability of the
soil. As soil density increases, the amount of adsorbed
oil and petroleum products increases. With increasing
soil moisture, there is a decrease in sorption of petro-
leum products, but the depth of their vertical migration
increases [15]. In the case of oil entering the soil of the
sand granulometric composition, its active migration
with subsequent accumulation in the lower horizons, as
well as the outlet in the soil and groundwater is ob-
served [16]. Also, as a result of oil and petroleum con-
tamination, the number and ratio of macro- and micro-
elements change. In particular, the ratio of carbon to ni-
trogen sharply increases due to the carbon of oil, which
degrades the nitrogen regime of soils [17]. In addition,
oil has a negative impact on the bacteria involved in the
nitrogen cycle [18].

The authors of works [15, 19, 20] have found that
oil contamination leads to the restructuring of the soil-
absorbing complex, which in turn leads to a shift of al-
kaline-acidic soil conditions and there is a lengthening
of the initially acidic and slightly acidic soils, or close
to acidic soils. and neutral soils at 0.1 -0.3 pH units
[20]. In the case of oil contamination of initially neutral
meadow-alluvial soil, acidification of the soil solution
by 0.8-1.6 pH units was observed [21].

The authors of works [10, 17, 22, 23] have inves-
tigated that biological properties of soils also change
dramatically in response to oil pollution, and the activ-
ity of most soil enzymes is reduced. But in the works
[19, 23], the activity of catalase dehydrogenase, urease
[17, 21], invertase [24] is increased.

Many researchers have found that aromatic hydro-
carbons inhibit the activity of enzymes, paraffin - acti-
vate. Changes in the activity of soil enzymes usually
correlate with the number of microorganisms [22]. Pe-
troleum hydrocarbons affect microorganisms through
transformation of soil physicochemical properties: re-
duced availability of mineral nutrients, deterioration of
water and air modes, change of reaction of soil environ-
ment and soil structure [25], and direct toxic effect,
which is associated with, first, volatile aromatic hydro-
carbons (benzene, toluene, xylene, etc.), naphthalene
and some other water-soluble compounds [17].

Analysis of publications shows that the impact of
oil on the complex of soil microorganisms is quite am-
biguous. It is established that oil pollution stimulates
the growth of certain species and inhibits the develop-
ment of others, which depends on the concentration and

composition of the pollutant and the biological charac-
teristics of organisms. Actinomycetes, nitrifiers and
cellulosic microorganisms are the most sensitive to oil
pollution. In contrast to the decrease in the number or
complete loss of the most sensitive units of soil micro-
bial grouping, there is an increase in the number of oil-
oxidizing microorganisms and micromycetes that use
hydrocarbon oils as a nutrient substrate.

The effect of oil pollution on plants occurs in two
ways: directly, as a result of the penetration of the oil
components through the root system or the expiration
of the leaves with their inclusion in the metabolism, and
indirectly, through changes in the physical and chemi-
cal composition of the soil and, accordingly, the viola-
tion of its biotic properties. The penetration of compo-
nents of liquid fractions of petroleum products into the
plant organism through the root system causes muta-
genic reactions, morphogenetic and phenological devi-
ations from normal development [5].

It’s found that low concentrations of petroleum
and petroleum products in the soil (according to various
data up to 5%) have no significant effect or even to
stimulate plant growth, increasing such indicators as
germination, biomass, length of aboveground or under-
ground part, chlorophyll content in leaves. With further
increase of oil content in the soil, a significant inhibi-
tory effect or complete loss of plants begins to appear
[19, 26].

It is known that the level of soil contamination that
exceeds the limit of self-purification potential is con-
sidered dangerous. Soils are considered contaminated
if the concentration of petroleum products in them
reaches a value at which negative environmental
changes in the environment begin: ecological balance
in the soil ecosystem is disturbed, soil biota dies,
productivity decreases or there is a loss of plants, mor-
phology changes , their fertility is reduced and ground-
water and surface water are at risk of contamination.
That is why the primary task when performing soil con-
tamination analysis is to determine the permissible or
safe content standards for this type of contamination.

In Europe, it is considered the highest safe level of
oil content in soil 1-3 g/kg, the beginning of serious en-
vironmental damage - 20 g/kg and above. In the near-
abroad countries, maximum permissible concentrations
(MPC) of oil products in the soil have not been devel-
oped, except for Tatarstan (Russia). For Tatarstan, the
MPC of petroleum products in the soil is 1.5 g/kg,
which corresponds to the translocation (phytoaccumu-
lation) indicator of harmfulness. They also use a migra-
tory water hazard (13.1 g/kg), migratory air (more than
5 g/kg) and general health (more than 5 g/kg) [5].

In Ukraine, the MPC of oil and its products in the
soil is not defined, there is only a reference to the con-
centration limit of 0.2 mg/kg [27]. Sources [26, 28]
have determined the concentration for soil - 4 g/kg,
which is widely used for soil contamination by petro-
leum products. Targeting this indicator cannot guaran-
tee objective estimates, especially since the clarity of
oil hydrocarbons content in the soil in European coun-
tries ranges from 0.01 -0.5 g/kg, and in large cities of
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Ukraine quite usual indicators 1-3 g/kg. In the territo-
ries adjacent to oil refining, extraction and storage en-
terprises, the background reaches 6 g kg.

According to [29], it is proposed to set the follow-
ing gradations of soil and oil contamination for the
black earth zone of Ukraine: unpolluted - less than 400
mg/kg (0.4 g/kg); slightly contaminated - 3000-6000
mg/kg (3-6 g/kg); average contaminated - 6000-12000
mg/kg (6-12 g/kg); heavily contaminated - 12000-
25000 mg/kg (12-25 g/kg); very contaminated - over
25,000 mg/kg (> 25 g/kg).

High stability and toxicity, variability of hydrocar-
bon composition, absence of the established MPC
standards for most of the petroleum products, impossi-
bility of taking into account the ecological danger of the
combined action of hydrocarbons, products of their de-
composition and interaction with those present in water
and soil problems.

Current environmetnal monitoring is carried out
with obligatory use of biological methods: biocindica-
tions and biotesting, which take into account the whole
complex of negative factors of action on a living organ-
ism, as a set of primary toxicants, which got into the
environment, and a set of reaction products between
primary chemical compounds 1, 2 5, 19].

Bioindication of contamination, based on the
study of various biological, physiological, anatomical
and other abnormalities in the development of organ-
isms, as well as their communities arising from external
factors, is widely used in the monitoring system. These
methods are inexpensive and able to simultaneously
cover large areas to be indicated, as well as the relative
ease of interpretation. The basic condition for success-
ful indication is a clear reaction-response to a physical
or chemical action that is specific, easily recorded vis-
ually or using devices [2, 5].

A related bioindication method is biotesting,
which is used to determine the total toxicity of the en-
vironment and, unlike bioindication, characterizes the
degree of impact of pollution on the ecosystem at a spe-
cific time of sampling. These methods are close to the
methods of chemical analysis and allow to give a real
assessment of the toxicity of complex contamination
with chemicals. It has been reported [5, 30] that the use
of biological test systems allows the detection of nega-
tive changes in ecosystems at a very early stage, when
they are not yet manifested as morphological and struc-
tural changes and cannot be detected by other methods.
This makes it possible to anticipate ecosystem disturb-
ance and take appropriate action in advance.

Due to the availability, simplicity and timeliness
of biotesting, it is widely recognized worldwide and is
increasingly used in modern environmental monitoring
systems. Biotests are recommended for continuous ex-
press control of the environment of industrial areas and
natural-economic complexes, control of harmful emis-
sions of enterprises, to assess the effectiveness of the
methods used for environmental detoxification and op-
eration of treatment facilities, environmerntal certifica-
tion of enterprises and individual areas.

Biotesting methods must meet the following re-
quirements: expressiveness, accessibility and ease of
implementation; reproducibility and reliability of the

obtained results; cost effectiveness, both in financial
terms and labor costs; objectivity of the obtained data
[3]. The basic principle of biological testing is to eval-
uate the significant difference of any test parameter of
the test object, indicating complete or partial inhibition
of the vital functions of the test organisms in the exper-
iment (toxic environment) and control (clean environ-
ment).

Plants are considered to be the most suitable sites
for soil biomonitoring, since they are the primary links
of trophic chains and play a major role in the absorption
of a variety of pollutants. They are characterized by the
availability, ease of cultivation, high sensitivity to a
number of pollutants, the ability to evaluate the total ef-
fect of harmful substances on the soil ecosystem. Their
short-term, simple-to-perform studies do not require
sophisticated laboratory equipment [5, 30, 32]. Also,
plants are a cheap resource of biological material that
is not demanding of the nutrient medium in the initial
stages of ontogeny, since seedlings and seeds them-
selves contain the required amount of spare substances
[20].

Due to the genetic heterogeneity of plants, their
different species and varieties respond differently to the
effects of pollutants.

Biotesting and bioindication of oil-contaminated
soils in agroecosystems is carried out on the basis of
reactions of agricultural plants with different sensitivity
to this factor [1, 2, 5, 23, 28].

Many domestic and foreign works show the effec-
tiveness of the use of seeds of salad (Lepidiumsativum).
It is one of the most commonly used test objects used
for biotesting of water, sediments, soils, natural and
man-made substrates, radiation exposure, the effects of
synthesized chemicals and mixtures thereof [5]. This
test culture is informative for environmental contami-
nation by pollutants of various types (heavy metals, hy-
drocarbons, radioactive substances, etc.) and at com-
plex contamination.

In the papers [23, 35], a method for determining
the total toxicity of soil using seed of radish (Raphanus-
sativusvar. RadiculaPers.) Is reported, which is related
to the high sensitivity of seeds to toxic substances. The
phytotoxicity of oil-contaminated soils is also evalu-
ated using radishes.

Sorghum  (Sorghumbicolor L.) and beans
(Phaseolusvulgaris L.) are used to determine the tox-
icity of jet fuel and herbicides. Millet root growth
(Panicummiliaceum L.) Serves to determine the tox-
icity of phenols and chlorophenols [36]. The effective-
ness of using onion seeds (Alliumcepa L.) as an effec-
tive test culture for the study of the toxic effects of a
wide range of chemicals has been demonstrated.

In his writings S. Illarionov [37] studied the phy-
totoxicity of oil-contaminated soils using clover. Phy-
totoxicity indicators were a decrease in germination
and seed survival, as well as the weight of dry biomass
of grown plants.

According to the international standard 1SO
11269-1 it is recommended to use barley (Hordeum
vulgare) for biotesting. At the same time it is stated that
it is possible to apply seeds and other plants. The inter-
national standard ISO 11269-2 regulates the selection
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of at least two species of plants, one being monocoty-
ledonous and the other dicotyledonous [38].

In the works of foreign scientists [39], this effect
was demonstrated in relation to the sensitivity of let-
tuce, sorghum and mustard seeds on soils contaminated
with complexes of heavy metals and petroleum prod-
ucts, including surfactants. Plants are shown to be in the
following order to reduce soil toxicity: Lepidium sa-
tivum <Sinapis alba <Sorghum saccharatum.

In other studies of phytotesting of contaminants
(phosphogypsum waste, soil biomaterials, nanomateri-
als) carried out on white mustard seeds (Sinapis alba),
the use of this crop has been demonstrated as it has
shown good similarity and reproducibility of results in
experiments [34].

The authors [35] established the difference of re-
actions of seeds of agricultural plants to the action of
petroleum products. By reducing the sensitivity to pe-
troleum products, the studied plants are placed in the
following order: barley, radishes, lettuce.

In the diagnosis and assessment of toxicity of oil-
contaminated soils, usually such factors as plant height,
number, length and width of leaves, length of shoots,
number and length of shoots, number of flowers, size
of perianth parts, number of fruits and seeds in the fruit,
total weight plants and the mass of its individual parts
and the like. Physiological, biochemical and cytoge-
netic parameters of plant test systems are suitable for
quantitative assessment of the effect of factors in con-
ditions of technogenic contamination [5, 26, 28].

In general, plants are promising test objects for bi-
omonitoring due to their high sensitivity to environ-
mental changes due to anthropogenic factors.

The purpose and objectives of the study

The purpose of the work consist in evaluation the
toxicity of mixed aviation fuels using plant test objects.

To achieve this goal, the following tasks were de-
fined:

1. Specify plant test objects that are susceptible to
contamination by mixed aviation fuels in the early
stages of germination. Establish a connection between
the content of aviation fuel in the soil and the initial
growth parameters of the test plants.

2. ldentify the plant-indicator to contamination
with mixed aviation fuel, which responds to the low
fuel content in the soil, at the level of the estimated per-
missible concentration.

Material and research results

During the development of the method of biotest-
ing and bioindication of soils contaminated with mixed
aviation fuel, we searched for plants that are sensitive
to oil pollution and determined the connection between

the concentration of aviation fuel in the soil and mor-
phometric indicators of sensitive phytotests.

For experimental studies, this work used plants
that, according to the analysis of literary sources, best
proved themselves to biotest soil contaminated with oil:
seeds of Lola Rossa lettuce, Rudolph radish, peas,
beans and cucumber.

For research, we used artificially contaminated
mixed aviation soils, which were prepared according to
the following scheme: in air-dry turf-podzolic pure soil,
sifted through a sieve with openings of 1 mm, added to
JETA-1 aviation fuel, rapeseed biofuels and blended
aviation (JETA -1 + rapeseed biofuels). The experi-
ments were conducted in the laboratory of Alternative
Motor Fuels of the National Aviation University of
Kyiv.

During planting: pot No. 1 was poured with a wa-
ter emulsion with a concentration of 5% biofuel, No. 2
- a water emulsion with a concentration of 10% biofuel,
No. 3 - a water emulsion with a concentration of 5%
(50:50 JETA-1: biofuel), No. 4 - a water emulsion with
a concentration of 10% (50:50 JETA-1:biofuel), No. 5
- a water emulsion with a concentration of 5% (30:70
JETA-1:biofuel), No. 6 - a water emulsion with a con-
centration of 10% (30:70 JETAL:biofuel), No. 7 - an
aqueous emulsion with a concentration of 5% JETA-1,
No. 8 - an aqueous emulsion with a concentration of
10% JETA-1 - biofuels.

The control sample was a sample of soil that was
watered with clean water. The experiment was carried
out for 15 days. After incubation, the number of
sprouted seeds was recorded and the height of the stems
was measured every day.

All of the above was repeated with radish, peas,
beans and cucumber seeds.

During germination, the tester plants measured the
length of the root, the height of the shoot, and their rel-
ative values. Fixed plant growth by days of germina-
tion.

We have evaluated the toxicity of soils contami-
nated with various fuels by phytotesting methods. A
linear relationship between the inhibition of root and
shoot growth of the studied phytotests and the degree
of contamination was established.

Figure 1 shows the effect of rapeseed-based biofu-
els on the Lola Rossa lettuce and Rudolph radish
growth. Seeds of peas, beans and cucumbers almost did
not sprout during watering with different concentra-
tions of aviation fuel and rapeseed biofuels, and sprout-
ing shoots died on day 2, 3. Therefore, we have con-
cluded that these plants are not suitable for bio-indica-
tion of aviation fuels.
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Fig. 1. Dynamics of influence of different concentrations of biofuels on Lola Rossa lettuce and Rudolf radish
growth rates

From fig. 1. it can be seen that the addition of bio-
fuels in different quantities affects the growth of Lola
Ross lettuce and Rudolph radish. In the case of increas-
ing the concentration of biofuels there is a noticeable
acceleration of growth and germination of stems, plant
growth also increases in comparison with the seeds wa-
tered with pure water.

On the 3 day the lettuce height watered with a con-
centration of 50 ml - 0.2 cm, the radish height watered
with a concentration of 50 ml - 2.5 cm; lettuce height
watered with a concentration of 200 ml - 0.2 cm, radish
height watered with a concentration of 100 ml - 2 cm.
On the 6 day the lettuce height watered with a concen-
tration of 50 ml - 1 cm, radish height watered with a
concentration of 50 ml - 4 cm; lettuce height watered
with concentration of biofuel 100 ml - 1 cm, radish
height watered with concentration of 100 ml - 3.5 cm.
On the 11 day the lettuce height watered with concen-
tration of 50 ml - 3.5 cm, radish height watered with
concentration of 50 ml - 6 cm; lettuce height watered

with concentration of 100 ml - 3.5 c¢cm, radish height
watered with concentration of 100 ml - 5.5 cm. On
thel5 day the lettuce height watered with concentration
of 50 ml - 4 cm, radish height watered with concentra-
tion of 50 ml - 6.5 cm; lettuce height watered with a
concentration of 100 ml - 4 cm, radish height watered
with a concentration of 100 ml - 6 cm. When adding 50
and 100 ml of biofuels, we see that the plants growth
accelerates, ie, biofuel works as a stimulant.

Influence of various concentrations of aviation
fuel-biofuel mix on Lola Ross lettuce and Rudolf
radish growth.

To evaluate the toxicity, we germinated seeds of
various types of Lola Rossa lettuce and Rudolph radish
on soils contaminated with JETA-1-biofuel (50:50) at a
concentration of 50 and 100 ml per 1000 ml of water.

From the results of Fig. 2 it can be concluded that
in the case of increasing the concentration of JETA-1-
biofuels (50:50), the plant growth does not change sig-

nificantly.
~
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Fig. 2. Dynamics of the influence of different concentrations of aviation fuel and biofuels mixture (50:50) on the
Lola Rossa lettuce and Rudolf radish growth height

On the 3 day the lettuce height watered with a con-
centration of 50 ml was 0.2 cm, the radish height wa-
tered with a concentration of 50 ml was 1 cm; lettuce
height watered with a concentration of 100 ml was 0
cm, radish height watered with a concentration of 100

ml - 2 cm. On the 6 day the lettuce height watered with
a concentration of 50 ml was 0.5 cm, radish height wa-
tered with a concentration of 50 ml - 3 cm; letucce
height watered with a concentration of 100 ml was 0.2
cm, radish height watered with a concentration of 100
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ml was 3.5 cm. On the 11 day the lettuce height watered
with a concentration of 50 ml was 2 c¢cm, radish height
watered with a concentration of 50 ml was 4.5 cm; let-
tuce height watered with a concentration of 100 ml was
1 cm, radish height watered with a concentration of 100
ml - 4.5 cm. On the 15 day the letucce height watered
with a concentration of 50 ml was 3 c¢cm, radish height
watered with a concentration of 50 ml was 5 cm; the
lettuce height watered with a concentration of 100 ml
was 1.2 cm, the radish height watered with a concentra-
tion of of 100 ml was 4.7 cm. Compared to samples that
were watered with different concentrations of biofuels,

the samples of this experiment had a somewhat de-
pressed height of stems. In our opinion, this can be ex-
plained by the fact that biofuel acts as a fertilizer (stim-
ulant), and aviation fuel inhibits plant growth. And,
since the ratio of JETA-1 to biofuels was 50:50, plant
growth did not change significantly.

Influence of different concentrations of the
mixture aviation fuel - biofuels (70:30) on the Lola
Rossa lettuce and Rudolf radish growth.

In Fig. 3 we can see how the addition of JETA-1-
biofuel (70:30) at different concentrations (50 and 100
ml per 1000 ml of water) affects the growth of Lola
Rossa and Rudolph radish.
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Fig. 3. Dynamics of the influence of different concentrations of a mixture of aviation fuel and biofuels (70:30) on
the Lola Rossa and Rudolf radish growth

As you can see, when you add 50 and 100 ml of
JETA-1-biofuel (70:30) per 1000 ml of water, there is
a slowdown in the growth and germination of stems.
On the 3 day the lettuce height watered with a mixture
of 50 ml was 0.2 cm, the radish height watered with a
mixture of 50 ml - 0.5 cm; lettuce height watered with
a mixture of concentration 100 ml was - 0 cm, radish
height watered with a concentration of 100 ml - 0.3 cm.
On the 6 day the lettuce height watered with a mixture
of 50 ml - 1.5 cm, radish height watered with a concen-
tration of 50 ml - 2.2 cm; lettuce height watered with a
mixture of concentration 100 ml was 0.5 cm, radish
height watered with a mixture of concentration 100 ml
-1.5cm.

On the 11 day the lettuce height watered with a
mixture of 50 ml was 3 c¢cm, the radish height watered
with a mixture of 50 ml - 3.5 cm; lettuce height watered
with a mixture of concentration 100 ml was 2 cm, rad-
ish height watered with a concentration of 100 ml - 3

cm. On the 15 day lettuce height watered with a mixture
of concentration 50 ml was 3.5 cm, radish height wa-
tered with a concentration of 50 ml - 5 cm; lettuce
height watered with a mixture of concentration 100 ml
was 2.5 cm, radish height watered with a concentration
of 100 ml - 3.5 cm. As you can see, when you add 50
and 100 ml of a mixture of 70:30 JETA-1-biofuels,
plants have worse growth dynamics than when you add
a mixture of JETA-1-biofuels 50:50. This can be ex-
plained by the fact that aviation fuel, which is twice as
much, acts as a plant growth inhibitor.

Influence of different concentrations of JETA-
1 aviation fuel on the Lola Rossa lettuce and Rudolf
radish growth.

In Fig. 4 shows how JETA-1 aviation fuel affects
the Lola Ross salad and Rudolph radish growth. The
following concentrations of JETA-1: 50 and 100 ml per
1000 ml of water were used for the experiment.
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Fig. 4. Dynamics of the influence of JETA-1 on the Lola Rossa lettuce and Rudolph radish growth

Dependencies lead to the conclusion that as avia-
tion fuel concentration increases, plant growth de-
creases, and when JETA-1 is added at a concentration
of 100 ml, the plant is almost unchanged. On the 3 day,
the lettuce height watered with a concentration of 50 ml
was - 0.5 cm, the radish height watered with a concen-
tration of 50 ml - 0.6 cm; lettuce height watered with a
concentration of 100 ml was - 0 cm, radish height wa-
tered with a concentration of 100 ml - 0.2 cm. On the 6
day the lettuce height watered with a concentration of
50 ml was 1 cm, the radish height watered with a con-
centration of 50 ml was 3.5 cm; lettuce height watered
with a concentration of 100 ml was 0.2 c¢m, radish
height watered with a concentration of 100 ml - 0.5 cm.
5 c¢cm; On the 11 day the lettuce height watered with a
concentration of 50 ml was - 2.5 cm, the radish height
watered with a concentration of 50 ml - 4.5 cm; lettuce
height watered with a concentration of 100 ml was 0.5
cm, radish height watered with a concentration of 100
ml - 0.5 cm. On the 15 day the lettuce height watered
with a concentration of 50 ml was - 4.5 cm, the radish
height watered with a concentration of 50 ml - 5.5 cm;
lettuce height watered with a concentration of 100 ml
was 0.7 cm, radish height watered with a concentration
of 100 ml - 0.6 cm.

Conclusions

1. Itis established that the Lolla Rossa lettuce and
Rudolph radish are sensitive to the content of JETA-1
aviation fuel and JETA-1 blended aviation fuel in soil
in the early stages of germination in a wide range of 0-
20% polutant concentration.

2. It is determined that to estimate the toxicity of
measuring the initial growth parameters of these plants
obtained on the 6 day of growth in the dark is optimal.

3. Plants: peas, beans and cucumbers are not suit-
able for testing the toxicity of aviation fuel JETA-1 and
mixed aviation fuel JETA-1 - biofuels since they were
killed at the germination stage.

4. To obtain quantitative characteristics of the ef-
fect of pollutants, we determined the connection be-
tween the response of the plant to the stress factor and
the dose of the factor. To do this, the corresponding pa-
rameters (similarity, root length, etc.) were compared
with the corresponding doses (concentrations) of the

factor to obtain the dose-effect (concentration-effect)
dependence on which the graphs were constructed.

5. We found that adding 50 ml of JETA-1 aviation
fuel to the height of Lola Rossa lettuce and Rudolph
radish left nearly identical samples, which we watered
with 70:30 JETA-1 biofuels and decreased compared to
the samples that were we poured 50 ml biofuels and 50
ml JETA-1-biofuels 50:50.

6. In the case of watering the plants with a water
concentration of 100 ml JETA-1, the stem growth inhi-
bition was more noticeable. Compared to samples that
were splashed with a water concentration of 100 ml of
JETA-1-biofuel (70:30) and samples with a spilled wa-
ter concentration of 100 ml of JETA-1 had twice the
height of the stem compared to samples splashed with
water concentrations of 100 ml of JETA-1-mixture of
JETA kerosene (50:50). Plants watered with a concen-
tration of 100 ml of JETA-1 had 4-6 times lower stem
height.

7. Specificity and sensitivity of phytotests (Lolla
Rossa lettuce and Rudolph radish) were revealed as a
result of the conducted studies, which indicates the pos-
sibility of their use for the toxicity assessment of oil-
contaminated soils.
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Abstract

This article is based on the basics of theoretical and empirical research. When there is existence of a long
term entrepreneurial idea, there are many problems facing owner of a business and the main is: where to earn
money, how register officially an intellectual property, how to buy equipment, how to make marketing research
and so forth. For all these banks do not give loans, because they think that this is a very risky business. However,
there are people and companies which are financed in such long-term innovative projects, though by this risk they
are also expecting a solid profit. It is noteworthy that "BusinessAngels” are distinguished by special intuition, by
knowledge, skills and by interest of innovative ideas.

In the paper it is clear what is the difference "Venture Funds™ from "BusinessAngels”. First of all, the funds
often manage not on their own capital, rather than "angels", who only invest their own capital in projects. On the
other hand, "BusinessAngels" often work alone, although there are whole groups.

An article contains, that there are big variety of criterias, which allow "BusinessAngels” to classify. For
example, according to origin: Traditional "Businessangels”, "BusinessAngels" who are oriented on high devel-
oped technologies and ROI. An Author also analyzes the classification of "BusinessAngels" according to behavior:
"Group Leaders", "Patron Angels", "Pampered by Destiny", "Black Angels", "The Column™ and "Beginner An-
gels".

In the present work, it is analyzed that the role of collective investment mechanisms in the "BusinessAngels™
sector is increasing. For example, EBAN is one of the most well-known "Business- Angels™ European Network,
in which unfortunately is not represented Georgia, which greatly impedes the development of innovative sector in
the country.

Therefore, "BusinessAngels" are independent investors who can then make money in the company when it is
still at the level of the idea. That is, when the firm does not make any sense to take any credit for a "Venture fund"
or bank. "BusinessAngels" are former entrepreneurs who have earned big money from their own business and are
now investing in the "young" companies in order to sell their own shares in the future.
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ACTUAL PROBLEMS OF ADMINISTRATIVE LAW AND PROCESS
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Abstract

The article discusses the problems of administrative law and the administrative process at the present stage
of development of the Kazakhstan legal system, the problems of administrative proceedings. The administrative
process is considered as a key task of regulating administrative legal relations, the basic principles, directions
and order of administrative legal proceedings are determined

Annomayusn

B cmamwe pacemampuearomcsi np06/lesz adMuHucmpamueHozo npaea u admuHucmpamueHozo npoyecca
HA COBPEMEHHOM Imane pa3eumus Kazaxcmanckou npa@o@ozi cucmemanl, I’lpO6JZeMbl aOMuHucmpamMGHoeo CyOO-
npou300cmed. AOMUHUCIPAMUBHBII NPOYECC PACCMAMPUBACTC 8 Kauecmeae KIo4esoll 3a0aiu pe2yiuposanus
adMuHucmpamusﬂblx npaeoomﬂome}mﬁ, onpedeﬂmomc;z OCHOBHblE NPUHYUNDBL, HAnpAaeleHUs U I’lOp}ZOOK AOMUHU-

CMpamusHo20 CyO0onpouU3800Cmad.

Keywords: Administrative cases, administrative courts, law, constitution, state bodies, administrative tort,

criminal law.

Knioueswvie cnosa: Aomunucmpamuenvie 0ena, aOMUHUCMpamugusle cyowl, 3axon, Koncmumyyus, cocyoap-
CMeeHHble OPeanbl, AOMUHUCTIPAMUBHDILL OETUKMN, Y20 I068HbLU 3AKOH.

Cyapl 10 aIMUHUCTPATUBHBIM JI€JIaM UMEIOT 1IeH-
TpaJbHOE 3HAUYEHHE IS TapaHTHH NIPaB T'pakIaHaM, UX
IpaBa Ha CBOOO/IBI, a TAKXKE 3aIIUTY OT TOCYAAPCTBEH-
HOTO TMpou3BoJia. B noirocpodHoil mepcnekTuse, of-
HAKO, PEIIAIOIINM SBIISCTCS HAPSAAY C IPABHIBHBIM pe-
[ICHHEM, B OTJACIBHOM CiIydae, HaJeKHOCTh U CTa-
OMIIBHOCTB TOCYJapCTBEHHBIX peIeHui u
MOJIHOMOYHH.

locymapcTBo m ero rocygapCTBEHHBIE OPTaHBI
npuBsizanbl K KOHCTUTYIMH, 3aKOHAM M MPABOBBIM
HOpMaM TI0 UX PaHry BHYTpU 3akoHa. OHH 0O0s3aHBI
YYUTHIBATH 3aKOHBI U MPUMEHSTH UX B KQXKIOM OT/ICIb-
HOM ciy4dae. KOHTpoimpoBaTh 3Ty IMIPUBS3KY K 3aKOHY,
pean30BEIBaTh U JeNaTh €€ aKTyaJIbHOM - 3a7ada aj-
MUHHCTPATUBHBIX CYJOB. be3 MpUBS3KU aJMHHUCTpA-
TUBHBIX OPTaHOB, a TAaKXKE HHTEPECOB K 3aKOHY H
MpaBy, HUKAKOE TOCYJapCTBO HE MOXKET NMPETECHAOBATh
Ha TO, YTOOBI OBITH TPABOBBIM FOCYIAPCTBOM. JTa MPHU-
BsI3Ka K 3akoHY chopmupoBana B LleHTpansHON YacTu
Hemenxoro yronosrnoro 3akona — Koncrurynuu, a
HMMEHHO, 1ocje GopMyTHPOBKH OCHOBHBIX IIPaB TPaXK-
naH B ctatbe 20, ab3an 3 Koncturynnu. 3akoHbI Jei-
CTBYIOT aOCTPaKTHO, W 3TO O3HA4YaeT, YTO OHH JeH-
CTBYIOT JJISi HEONPEAEICHHOTO YMCIIa, ONMHCAHHBIX B
obmeM Buze GaKTUIECKHX OOCTOATEIHCTB, U OJMHA-
KOBBI JUISl BCEX TPaXKIaH.

[puBsi3ka K 3aKOHY TOCYJapCTBCHHBIX OPTaHOB H
OpPTraHOB YIPABICHHUS TapPaHTUPYIOT BCEM TpaxKJIaHaM

WX PaBEHCTBO MEpe/ 3aKOHOM M paBHOE OOpalleHue ¢
rpaxIaHaMy MPU OJUHAKOBBIX (HaKTHUECKUX OOCTOsI-
TEJIBCTBAX. DTO — IIEHTPAJIbHBIE OCHOBHI JIFO0O0I Tocy-
JApCTBEHHOM JESATEIbHOCTH U CUCTEMBI MPABOBOM 3a-
muThl. OYeHb BBIPA3UTENIbHYIO TOUKY 3pEHUSl Ha Cy-
NeOHYI0 [esATeNbHOCTh, a WMEHHO, Ha paboTy
aJIMUHUCTPATUBHBIX CYMIOB BEIpa3mi (Guiocod rmpasa
Huknac JlykmanH (opMysnol «y3akOHHBaHHE 4Yepe3
IPOLEAYPY».

AJIMUHUCTpPATUBHBIE CYyJIbl YCTaHABIIMBAIOT Tpa-
BOBOH MHp, 0oJiee TOTO, OHH YAOBJIETBOPSIOT OOIIIE-
CTBEHHBIC W TIOJUTHYECKHE KOHQIHMKTHI, B TO BpPEMS
KaK OHM HANpaBJsIOT UX B PYCIIO 3apaHee OMpeeeH-
HOTO 3aKOHOM Iporiecca. Ha cyne6HOM mpomecce pas-
JIUYHBIC WHTEPECHI MOTYT OBITH IOJIOKCHBI U MPEJIO-
CTaBJICHbl OYEHb MPOTHBOPEUYMBO, COLUAIBHBIA KOH-
(IIHKT MMEeT B CyJie KOHKPETHOE MECTO, T/Ie OH MOKET
OBITh BBIpaKeH. V B 3aBepIlieHUH IPOLIECCa BBIHOCUTCS
cyJeOHOe PEeLICHNH O PAa3IMYHBIX HHTEpEcax, KOTOpoe
SIBIISICTCS 00SI3aTENBHBIM U BCEX YYACTHHUKOB TIPO-
necca. Ecnm rapaHTHpOBaHO BBHIMOJTHEHHE OCHOBHBIX
YCIIOBUH, 2 UMEHHO, YTO PEIIeHHEe BHIHOCHUTCS Ha 3a-
KOHHOM OCHOBE, M €r0 BRIHOCUT HE3aBUCUMBIN CY/[I, TO
9TUM CO3/1a€TCsl JISTUTUMHOCTh TOCYITaPCTBEHHOM JIes-
TEIbHOCTU. JIETUTUMHOCTB rOCYapCTBEHHOM AEATENb-
HOCTH JIOJDKHA OLEHUBATHCS 110 HACTOSILEMY BBICOKO.
Ona 03Ha4YaeT B KOHEYHOM HUTOTE TO, YTO KOH(JIUKTHI
HE JOJDKHBI pemiatbes cuiod. Hemenxuit couumosior
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Makc Bebep chopMynpoBal, 4To: «rocyaapcTBO OC-
HOBBIBAETCSI HA TOM, YTO €My BepAT moau». HeoTbem-
JIEMBIM YCJIOBHEM 3TOTO SBIAETCS JIETHTUMHOCTB TOC-
YIapCTBEHHBIX OPTaHOB 34 CUET CBA3AHHOCTHU C 3aKO-
HOM M KOHTPOJNS CO CTOPOHBI HE3aBHCHUMBIX
aJIMUHNCTPATUBHBIX cynoB. OuYeHb 3HAYNMOM SIBIIA-
eTcsl poNib aJMUHHUCTPATHBHBIX CYIOB JUIsl obecrieue-
HUS DKOHOMUYECKOI'O Pa3BUTUS CTPAHBI.

AIMUHUCTpPATUBHBIE CY/AbI TAPAHTUPYIOT, IPEXKIC
BCEro, SKOHOMHUYECKYI0 CBOOOIY AEHCTBUI U TeM ca-
MBIM JOJITOCPOYHYI) HaJeKHOCTb HWHBECTHIMOHHBIX
HaMepeHUi. B cTpaHax, B KOTOPBIX FOCYAapCTBO HE pe-
TYIUpPyeMO, BMEIINBAETCS B c(hepy SKOHOMHUKH, OTIpe-
JIENISIET ¥ BIMSAET Ha SKOHOMUYECKUE PELICHUS, HE UMes
YETKO OTrPaHMYMBAIOIIUX TNPEANUCAHHMNA, €IBa JH
MOJKHO BCTPETHTb HHOCTPAaHHBIX HHBECTOPOB. MM
HY)KHBI YETKUE MPABOBBIE OCHOBBI, HA KOTOPBIE OHHU
MOT'YT OIIEPEeThCsl M COOJIOICHNE KOTOPHIX obectedn-
BaeTCs HE3aBUCUMBIMHU CyIbsIMH. TeM caMbIM, aaMU-
HHUCTPaTUBHBIE CY/bI TAaKXK€ B MEXIYHAPOIHBIX OTHO-
HICHUSAX U B MEKAYHAPOTHON peyTalluu SBIsSETCS HO-
Ka3aTelleM CTPaHbl C «XOPOUIMM IIPaBUTEILCTBOM.
OHHU cO3/1aI0T T0BEpHE U HAJIEKHOCTb.

AIMHMHUCTpaTHBHBIE CyAbl B I'epMaHUM mIpoBe-
PSIFOT B TIPHHITUIE BCE aKThl MyOamyHo# Biactu. Cta-
st 20, a63ar; 4 OcHoBHOro 3akoHa riacutT: «Ecim
npaBa Kakoro-IMOO JHIA HapyIIeHBl TOCYAapCTBEH-
HOH BJIACTBIO, OHO MOJKET 0Opamarscs B cya». Kakux-
100 OrpaHWYECHUH Ha OIpeAeTeHHbIe chephl IeH-
CTBHSI WJIM Mephl aIMUHICTPATUBHBIX OPIaHOB HE CY-
niectByeT. [Ipouenypa paccMOTpeHus A€l IUPOKO OT-
KpbITa U HOCUT IJIacHbIN Xapakrep. [Ipu BBeieHuu npa-
BOBOH 3alllUThl B aJMUHUCTPATUBHOM CYZE, MOXXHO
HayaTh C MEPEYMCICHUH JeJl, IPU KOTOPBIX obOparia-
I0TCS B aIMUHUCTPATUBHBIN CyJ. B KoHE4UHOM cuere,
BCS TOCYAapCTBEHHAs JEATEIILHOCTE MOXKET OBITH IIPO-
BEPEHA CyIOM Ha IPeAMET TOro, sBISIETCS JIM OHA 3a-
KOHHOH. OTa TOUYKa 3pEHHUs FOBOPUT O TOM, YTO BCE
Jiena, KOTopble 10 HacTosiiero BpeMenu B Kasaxcrane
MPOBEPSINCH HA HE MPABOMEPHOCTb AECHCTBHH TOCY-
JIAPCTBEHHBIX OPraHOB M OPraHOB rOCYAapCTBEHHOIO
YIOpaBIEHUs, TOKHBI OBITh MPOBEACHBI B KOMIIETCH-
LU0 aJMUHUCTPATUBHBIX CYIIOB, €CJIM 3TU DPELUCHUS
CIIOPHBI C IPABOBOM TOUKHM 3peHus1. Kak criennanbHbIN
BUJ| IOACYAHOCTH — aJMUHUCTPATUBHAS NOACYIHOCTh
0COOEHHO CIIEIIATTM3UPYETCS HAa 3TOM, TO €CTh Ha IIPo-
U3BOJIE TOCYAAPCTBEHHBIX OPIaHOB.

Co3nannble B Kazaxcrane cyzbl 0 aIMUHHUCTpPA-
TUBHBIM JIEJIaM UMEIOT OCHOBHBIM UCXOAHBIM ITyHKTOM
CBOEH JIeITeIFHOCTH JI0 HAcTOSIIIET0 BpeMeHH chepy
aJMUHUCTPATHUBHBIX IPAaBOHAPYIIEHUH — TO €CTh Hapy-
IIeHHe 00IECTBEHHOTO Nopsiaka. OHU CTaHYyT aIMUHH-
CTPaTHBHBIMH CyIaMH B COOCTBEHHOM CMBICIIE CIIOBa
JIMIIB TOT/a, KOT/Ia TTIaBHOM cepor uX AeITeTbHOCTH
CTaHET IIPOBEPKA BCEX BUAOB PELIEHUH, BBIHOCUMBIX
aJIMUHUCTPATUBHBIMU OpTraHAMHU.

AIMHHUCTPaTHBHOE TPaBO (M OTHOCAMIAACA K
HEMy IpaBOBas 3aIllMTa) — 3TO HE HaKa3aHUE 3a aJMU-
HHUCTPATHBHBIE JICJIUKTHI, a MyOJIMYHO IIPaBOBOE
odopmileHrEe IPAaBOOTHOIICHUH MEXIy IpaXkIaHHHOM
u rocynapctBoM. [1y0iau4HO — NpaBOBBIC OTHOILECHUS
MEXAY TPaXIAHHHOM U TOCYAapCTBOM (OPMHUPYIOTCS
TakuM 00pa3oM, 4TO ONpEeICHHbIE TIOJIHOMOYHS HITH

JEeSITeIbHOCTD MOTYT OBITH IIOCTABJICHEI B 3aBHCHMOCTh
OT TIOJYYEHHOTO paHee paspemeHus (HampuMep, pas-
pelIeHue Ha OIpeeNICHHBIN BU ICATEIFHOCTH, pa3pe-
[ICHHE TIOCTPOUTH 3[JaHHE — Ha CTPOUTEILCTBO U T.1I.).
Takue paspelieHusi, AEHCTBYIOIUE B TEUEHUH M-
TEIHHOTO BPEMEHH, MOTYT OBITH HU3BATHI, €CIHM 3aKOH
IpegycMaTpUBaeT TaKoe U3BATHE , HAPUMEp, B CIIy-
yae HEeHaJ|e)KHOCTH.

[TpaBooTHOIIEHHS MOTYT OQOPMIATHCS TaKUM
00pa3oM, 4YTO B OIPEAEICHHOM Cily4ae BO3JIararoTCs
00S3aHHOCTH ISl TPKJaHUHA, HalpUMep, 3aIpeT Ha
coOupaHue, eciii OHO PEICTaBIsIET cO00it yrpo3y roc-
yAapcTBeHHOW 0e30mMacHOCTH, WM IPEINHCHIBACT
WHOCTPAHIy O0sM3aHHOCTH NOKHHYTH cTpany. Ilo mo-
BOJY TAaKOTO INPABOBOW IMO3UIMH TPAaXKITAHMH MOXKET
0o0paTUThCA B aAMUHUCTPATUBHBIA CYJ C LENBIO TIPO-
BEPKH.

CylecTBEHHOM OCHOBOM — aAMHHHMCTPATHUBHOU
MIOJICY THOCTH, KaK 1 IPaBOBOT'0 TOCYAapPCTBA, ABISECTCS
Teopus CyJAeOHbIX MpaB. AJIMUHUCTPATUBHAS MOJCY/I-
HOCTh NpEAMoJiaraeT, 4To y HHAUBHJAQ, Y IOpHIUYe-
CKOT'0 JIMIIA €CTh CYObEKTHBHOE MPABO 110 OTHOLICHHUIO
K JICUCTBUAM rocyaapcrBa. He MoryT ObITh IpeabsB-
JICHBI TIPETEH3UHU B cepe OOIMIECTBCHHBIX HHTEPECOB,
MPEeTEeH3UN MOTYT KacaTbCA TOJBKO MpaB, KOTOPBIMH
YeNoBeK 001a1aeT HHANBHAYAIBHO.

Taxum 00pazom, Teopusi CyIeOHBIX TIpaB — 3TO He-
Cymnas KOHCTPYKIUS U BCEH CHCTEMBI aJMHHUACTpA-
THUBHO-TIPOIIECCYAIBHOTO TMpaBa W U HOPM aIMHHH-
CTpaTUBHO-CYJIeOHOTO npou3BojcTBa. Vck yenoBeka,
KOTOPBIM He MOXKET MIPEIbSIBUTH IPETEH3UIO O TOM, 4TO
€ro coOCTBEHHbIE TIpaBa HAPYIICHEI, 3apaHee o0peueH
Ha HeyJady B aJMUHHUCTPATUBHBIX cymax I'epmanuu
(maparpad 42, ab63air 2 — [TonoxeHus: 00 aIMUHHUCTPA-
TUBHBIX CyJiax).

Kakue HOBBIE peryiampoBaHUS MOTYT OBITH pa-
3yMHbl 11 Kazaxcrana? PerynupoBanue B Konekce
Pecnryommmkn Kazaxcran «O0 aAMHUHUCTPaTUBHBIX Ipa-
BOHAPYIICHUAX», a Takke B [ paxkIaHCKO-TIPOIIECCy-
anpHOM Kojekce PecyOomuku KasaxcTtaH He sBIsieTcst
JIOCTAaTOYHOW OCHOBOH IS MIPOIIECCYaTbHOTO MOPSIKa
aJIMHHUCTPATUBHBIX CYIOB. bbII0 OBI 1I€TI€C000pa3HO
co37aTh ¥ pa3zpadoTath AJIMUHUCTPATUBHO- IIPOIECCY-
aNbHBIN KOJEKC, KaK 3aKOH, KOTOPBIA peryaupoBai Obl
OCHOBBI TIPOM3BOJICTBA B aJMHHUCTPATHBHBIX CYHax
Kazaxcrana. A OCHOBBI a IMHHHCTPATHBHOTO CYIOTPO-
W3BOJICTBA JIOJDKHBI OBITH OJJHOBPEMEHHO YpETryJHpO-
BaHbl B OTAEJIBHOM 3aKOHE WJIM KakK 4acTb AJMHUHH-
CTPaTUBHO-TIPOLIECCYATLHOTO KOJEKCa.
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Abstract

Paxmaryanoesa M.M.

cmapwiuii npenodasamens

Kagedpa evicuieti mamemamuKu U UHGOPMAMUKU
Xyoosrcanockull noAUmMexHUYecKull UHCmumym
MAOIHCUKCKO20 MEXHUYECKO20 YHUGepCcUumema
umenu axademuxa M. Ocumu

This paper discusses the method of teaching mathematics. The relevance of the work is determined. Formation
of students ' creative activity for self-analysis, their own intellectual actions. With the help of this analysis, self-
control and self-assessment of the work done are carried out, and the rational structures of the creative process

are fixed.
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OcHOBHOM Kypc BbICILIEH MaTEMaTUKH B TEXHUYE-
CKOM By3¢ sIBIIeTCS (PYHIAMEHTOM MaTeMaTHYeCKOMH
MOJTOTOBKH OYIYyIIETO CIIEIUAUCTA, B XOJI¢ KOTOPOI
U OCYIIECTBIIsACTCS (HOPMUPOBAHNE TBOPUECCKOI aKTHB-
HOCTHU WH)XEHEpa KaK OJHOTO M3 BaXKHEUIINX KpHTE-
pueB 11 Oynymiei npodeccuoHaIbHON JesITeIbHOCTH.

B texanuecknx By3ax nmpenojaBaHue Kypca BbIC-
e MaTeMaTHKH JIOJDKHO 00E€CTIeYUTh COOTBETCTBYIO-
MM, BIIOJHE OTPAaHUYECHHBIM MaTEeMATHYECKUM arlra-
paToM HM3y4eHHE CTEeNHaTbHBIX AUCIHMIUINH, 1aTh Oy-
IyIIMM WHXXCHEPaM YHUBEPCAIBHOE OPYIHE IS UX
PO EeCCUOHANTBHON JeSITEIBHOCTH.

Ou4eBuAHO, YTO (POPMUPOBAHHE TBOPUECKOH aK-
TUBHOCTH CTYJICHTOB B OOYYCHUHU HE JOJDKHO HOCUTH
SMU30JUYCCKUI XapaKTep, OHO TOJHKHO OBITh CHCTEMa-
TUYECKUM C TIEPBEIX THEH 00y4YeHUs CTYACHTa B BY3e.
Bort 31ech MBI cTankuBaemcst ¢ psgom mnpoodsem. Ilep-
Bas TpolJiieMa 3aKIYaeTcs B METOJUKE MperoiaBa-
HUS Kypca BBICIIEH MaTeMaTHKe B TEXHUYECKOM BY3e.
IIpenomaBatenu 4UTAIOT Kypc, Kak MPaBUIIO, KIACCH-
4YeCKH, T.e. He JeJias yrnop Ha TO, 4TO Nepell HUMU Oy-
yIliie WHXKCHEPHl W UII HUX MaTeMaTHKa SBIISCTCS
MPUKIIAIHBIM acleKToM. Bropas mpobiiema cBsi3aHa ¢

«ype3aHHEeM» 4acoB Ha M3yYeHHUE Kypca BEICIICH MaTe-
MaTuKH. [IprauHON yMEHBIICHHS KOJIHYECTBA YacOB
Ha Kypc BEICIICH MAaTEeMaTHKH SBIJIOCH TIepepacipeie-
JICHHE YIeOHOH Harpy3KH B IIOJIb3Y CaMOCTOSTEIEHON
paboThl CTYIIEHTOB, TIOCKOJIBKY HajJiexKalas OpraHu-
3anus ¥ KOHTPOJIb Takoi paboTsI He OBLTH MPETyCMOT-
peHbl y4eOHbIMK TUIaHamu. Takum oOpasom, perie-
HHUEM JIAHHBIX MPOOJIEM MOTYT HOCIY)KHTh HCCIIEI0BA-
TENbCKHE TPOEKThl CTYIEHTOB M HCCIEJAOBaHUE U
pelleHHe KOMIUIeKCca MPO(pecCHOHATIbHO OPUEHTHPO-
BaHHBIX 3aJ1a4 HA 3aHATUAX B Kypce BBICIICH MaTeMa-
TUKH.

HccnenoBarenbckue MPOEKTHl HEMOCPEICTBEHHO
pemarorT BTopylo npoGiemy. Bemp mx kak pas cry-
JICHTBI CaMOCTOSATEIEHO TOTOBAT. TeMBbl HccieqoBa-
TEJILCKUX TMPOEKTOB CTYICHTHI BEIOMPAIOT BMECTE C
mpernosaBaTeneM. B pa3paboTke mccienoBaTeIbCKHX
MIPOEKTOB TOKA3bIBACTCS, KAK B HCTOPUM M TE€HE3HCe
OBUIO C/ENaHO OTKPHITHE B MHXEHEPHO-TEXHUYECKOMH
(ecTecTBeHHOHAYYHOM) 00J1aCTH, KaK 000CHOBBIBAIOCH
9TO OTKPHITHE cpeacTBaMH MareMaTHku. Co CTyaeH-
TaMH pPacCMaTPUBAIOTCS STH IMPOOJIEMBI, PemaroTcs,
AHATTU3UPYIOTCS: KaKUE HOBBIC IPOOJIEMBI U3 Oy IyIIei
IpodeCCHOHANBHOM AEATEILHOCTH MOT'YT BO3HUKHYTh.
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TakuM 00pa3oM, CTYACHTHI TIOIYJIar0T 00pa3Ilbl pere-
HUS TIPOOJIEM C aHAJM30M M OCOOCHHOCTSMH TBOpYE-
CKUX peIICHUH, 9TO BIUACT Ha (POPMHUPOBAHUE TBOPUIC-
CKOM aKTHBHOCTH cTyJeHTOB. B.B. Adanacres [1] cun-
TaeT, 4To Ipu HOPMUPOBAHUN TBOPUECKOH aAKTHBHOCTH
HEOOXOIMM CaMOaHaJN3 CTYIEHTOB COOCTBEHHBIX MH-
TEJUIEKTYJIbHBIX JieHcTBUH. C IIOMOILBIO TAKOTO aHa-
JM3a OCYLIECTBIISICTCS CAMOKOHTPOJIb U CaMOOIIEHKa
NpoJieNIaHHON paboThl, (GUKCUPYIOTCS pallMOHAIBHBIE
CTPYKTYpPBI TBOPYECKOTO Iporecca. BricTymienus uc-
CJIC/IOBATENILCKUX MPOEKTOB M MCCIIE0BaHUE U pellie-
HUS IPO(eCCHOHANTBEHO OPHEHTHPOBAHHBIX 33/1a4 IIPO-
BOJIATCS HAa PECYPCHBIX 3aHATHAX.

Pecypcroe sansamue — yaebHOE 3aHATHE, KOTOpOE
OpHEHTHpPYET CTYACHTOB Ha Oymymiyio mpodeccuo-
HAIIBHYIO IS TEIFHOCTD M OMICHIBACT COIEPIKATEIHHOE
B3aWMOJICHICTBAE MAaTEMATHYCCKUX M CIICIHAIBHBIX
3HaHUH. B 0CHOBE pa3paboTKH pecypCHBIX 3aHATHH Jie-
JKat CICAYIOIUC MMPUHIIUTIBI:

—  npunyun 0ocmynnocmu: HEO00XO0IUMOCTh
yueTa 3aKOHOMEPHOCTEIl BO3pacTHOTO Pa3BUTHS CTY-
JCHTOB, OpraHu3anun X ACATCIbHOCTU U OCYIICCTB-
JICHUSI TUIAKTHYECKOrO MpOLEcca B COOTBETCTBHH C
YpOBHEM HHIWBUAYAIBFHOTO Pa3BUTHUS CTYICHTOB.

— NpUHYUN HAa2AAOHOCMU MOOEIUPOBAHUS: CO-
3/IaHUE XOPOIIIO YCBaMBAaEMBIX MOJEINCH, cXeM, KOZOB,
3aMEIICHUH C OMOpOW Ha TCHXOJOTHYECKHE MeXa-
HU3MBI BOCIIPHATHS;

— NpUHYUN 8apuamusHocmuy: N3MEHEHUE yCIIO-
BUsI, TIPOLIETYPbI WIIM pe3yJibTaTa 3aa4d MHTeHCHDH-
IUPYET MBICIUTEIIbHYIO A€ATCIIbHOCTh CTYACHTOB, CO-
37a€T YCJIOBUS JUIsl CAMOCTOSATENIbHBIX I€UCTBUH;

— NpUHYUn RNPOPecCUOHANbHOU HANPABIEHHO-
cmu: OPUEHTUPOBAHUE CTYJCHTOB Ha OyIylIyIO MpO-
(heccuoHaNbHYIO AEATENHHOCTh MOCPEACTBOM BBejIe-
HUS B Y9eOHBIH Tporiecc mpoecCHOHaTbHO OPUCHTH-
POBaHHBIX 3aJ]aHUH, PE3YNbTATHl KOTOPHIX 3HAYUMBI B
MPaKTUIECKOH NesITeIbHOCTH;

— NpUHYUN NPeoMemHo-UHGOPMAYUOHHOU 060-
eawjéHHocmu:  CIOCOOCTBOBaHWE  (HOPMHPOBAHUIO
HaBBIKOB CaMOCTOSTEIIFHOW ITOMCKOBOM, HCCIIe0Ba-
TEJIbCKOM AEATEIbHOCTU CTYAECHTOB U TBOPUYECKOMY
MOJIXOTy MPHU 00YYEeHHUH Kypca BBICIIIEH MaTeMaTHKU.

PecprHI)Ie 3aHATUA BCTPAUBAJIUCH B TCKYIIUEC 3a-
HATHUS TIO BBICHIEH MaTeMaTUKE IO OINpeeiIeHHOMN
cxeme. Jlugaktuyeckas 1eb TaKUX 3aHATUN — pere-
HHE M HCCIeJOBaHHE NMPO(ECCHOHAIBHO OPHUEHTHPO-
BaHHBIX 33/1a4 CO CTY/ICHTAMH B MaJIbIX TPYIINax Ha OC-
HOBE peiieKkcny 1 KOMMYHHKAIMH, HHTErpanus MaTe-
MaTHYeCKUX 3HAHUH, pa3paboTKa W Tpe3eHTalus
CTYZICHTAMH HCCIIE0BATEILCKUX IMPOEKTOB, HAIpaB-
JIeHHble Ha (DOPMHUPOBAHHE TBOPYECKOW AKTUBHOCTH
CTYJICHTOB.

B3aumozeiicTBue uyenoBeka ¢ MUPOM U JIIOJBMHU
AKTUBU3HUPYET €0 BHYTPCHHUE NMOTCHIMAJIBI, YTO BBbI-
CTyMaeT OCHOBOM €ro CaMoOIlO3HAHHMsI, CAMOPETYJISLIUH
U CaMOAaKTyaln3alluu, o0ecreynBasi TeM CaMbIM €ro
JMYHOCTHOE CaMOpa3BUTHE. 3HAHMS U LICHHOCTH, KOTO-
pBle OIOCPETYIOTCS B TIpoliecce 00yUeHHsI Kypca BbIC-
el MaTeMaTHKH, MOTYT OBITh NPUHSATHI U CTaTh J0-
CTOSIHHEM CTYZAEHTA, KOT/1a OHM aKTUBHO IepepadaThl-
BAIOTCSl U YCBAWBAIOTCSI HE OTACIBHBIM MHIUBHIOM, a
CTaHOBSITCS COZIEPYKAHUEM OOIIECHUS U JIESITEIbHOCTH B

TpyIIe, €CIH OHW OYAYT WHTETPUPOBAHBEI B COBOKYTI-
HOCTbH Bce ToW HHPOpMAITUH, KOTOPOH rpyIma pacmo-
naraet. [Ipu rpynmoBoii paboTe CTyAeHTH HMEIOT BO3-
MOJKHOCTB TIPOSIBJIATH HAJCUTYallHOHHYIO aKTUBHOCTH
W peayin30BaTh NPHUEMBl AKTHBHU3ALHUH TBOPYECKOTO
MBIIIUTCHUS BO B3aUMHOM 3aBUCHMOCTH, aKTyaJIU3UPys
JMHAMMKY TBOPYECKOTO Ipollecca: HHTYHLUS, BepOa-
JIM3aLusl, HarJIsIHOE MOZIeTIMpOBaHue, (hopMaIn3arys,
pedrnekcusi, Bepudukanus, — Ha OCHOBE CUHTE3a KOH-
BEPIreHTHOTO U JUBEPreHTHOTO MBIIUIeHUs [2]. Yenex
TBOPYECKOI JESTeNIbHOCTU CTYIEHTOB NpU padore B
ManbIX TpyIHax 3aBUCHT OT IpenojaBaTels: Kak OH
yMEeT paclpeieNaT CBOe BHUIMAaHUE CPEAH TPYIIIL CTY-
JCHTOB, a TaKOKe CPEeOu KaXKIOoro CTyIEHTa B TPYIIe
otaensHO. [IpenogaBarens He TOIHKEH OCTaBaThCA Iac-
CHBHBIM BO BpeMs pabOTHI CTYJEHTOB B TpyIIaX, OH
JOJDKEH PETYJIHPOBATH MEXIMYHOCTHBIC OTHOIICHUS
CTYACHTOB, BCEIATh YBEPCHHOCTh M HANISK Iy CIaObIM
cTyaeHTaM. Vcnonp3ys IpynmoBoif MeTox paboThl B
nporecce 00yueHHs MaTeMaTHKE, PEerJiaMeHTHPYETCs
COBMCCTHAA ACATCIIBHOCTL NPEIOoAaBaTeiid U CTYIACH-
TOB, IIOBBIIACTCA CTCIICHb TBOp‘IeCKOﬁ AKTUBHOCTH
CTYJICHTOB TIPH PEILICHUU U UccieoBaHnu npodeccu-
OHAJIFHO OPHUEHTHPOBAaHHOH 3a/1a4H, M3MCHSIIOTCS CIIO-
COOBI PYKOBOJCTBA CO CTOPOHBI TipernonaBaTens. [Ipu
(hopMUpPOBaHNH TBOPUECKOW aKTUBHOCTH Oy TyIITUX WH-
KeHepOoB 3(P(PEKTUBHBIM CPEACTBOM SIBISIETCS HCCIIC-
JOBaHUE W pPEHICHHS NPO(EeCCHOHATHLHO OPHUEHTHPO-
BaHHBIX 3314, B KOTOPBIX PEalM3yIOTCS MHTETPATHB-
HBIC CBs3H MAaTEMATUYCCKUX U CIICHIUAJIBHBIX 3HAHUH.
[IpodeccronanbHO OPHEHTHPOBAHHbBIE 3a/la4 KaK pa3
pemaloT mepByro mpobiemy. B Hacrosmee Bpems
CTaJIO aKTyaJIbHBIM HCIIOJIF30BaHKE B Iporiecce o0yue-
HUSI MAaTEeMaTHKE B TEXHUUECKOM By3€ TEOPETHIECKOTO
000CHOBaHUS MCETOAUKH PEHICHUA 3a/1a4, HallpaBJICH-
HBIX Ha OyaymIyro mpoeCCHOHATIBHYIO NeATEITFHOCTh
CTyAeHTOB. J{1s (opMHPOBAHUATBOPIECKON aKTHBHO-
CTH CTYACHTOB 33Ja4H JOJDKHBI OBITh TIOABEPIKECHBI U3~
MEHEHHSIM, YTOOBI B TIPOLIECCE PEIICHUS M HCCIIeJ0Ba-
HUs OBUT BBIXOJ 32 MPENeNbl CTAaHIAPTHOW CHTYaIlHy.
3TO MO3BOIUT CAMOCTOSTEIHLHON TBOPYECKOH padoTe
CTyJeHTOB [5].

Takum oOpazoM, B XoJie y4eOHOro Ipolecca B
Kypce BBICIIEH MAaTEMaTUKH MpOUCXOJUT HapaliuBa-
HHUEC MAaTEMATHUYCCKUX U CIICIHAJIBHBIX 3HaHHﬁ, KOTO-
pBIe€ MCTIONB3YIOTCS MPH BBICTYIUIGHHH C HCCIIEIOBa-
TEJIbCKUMHU MPOEKTaMHU U UCCIEAOBAaHUM U PELICHUU
poQeCCHOHANIFHO  OPUEHTUPOBAHHBIMU  3aJayaMu.
310 cnocoOCTByeT (HOPMUPOBAHUIO TBOPUYCCKOW aK-
THUBHOCTH CTYJICHTOB, Pean3aliu npodeccHoHaIbHON
HAalpaBJIEHHOCTH B Kypce BBICIICH MaTeMaTHKH Oy1y-
LIUX UHXKEHEPOB B TEXHUUYECKOM BY3€.
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This paper discusses the method of using interactive whiteboards in mathematics lessons. Interactive white-
board is the best technical learning tool. Thanks to visibility and interactivity, the audience is involved in active
work, sharpens perception, increases concentration and interest in the subject.

Annomayusn
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muxu. inmepaxmusenas oocka — 5mo ayyuiee mexnuieckoe cpedcmso ooyuenus. bnazooapa naznaonocmu u un-
MepaxmueHOCmu ayoumopus 8081eKaemcs 8 AKmugHylo pabomy, obocmpsaemcs ocnpusimue, no8bluldencsl KOH-
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CeronHs HU y KOTO HE BBI3BIBACT COMHEHHIA, YTO
COBPEMEHHbIE MYJIbTHMEIUHHBIE TEXHOJOTHU 00oTa-
IAI0T TPOIIECC 00yUEHUsI, TO3BOJISIOT CIEIaTh ero 00-
nee 3 (HEeKTUBHBIM, BOBJCKAs B MPOIECC BOCIIPHUATHUS
yueOHO wuHpopManmu OOJBITMHCTBO YYBCTBEHHBIX
KOMITOHEHTOB 00y4aeMoro. B cOOTBETCTBHH C IPHOPH-
TETHBIMH IPOCKTaMHU pa3BUTHsI 00pa30BaHUS YPOBEHBb
OCHAILEHUS] ayAUTOPUIA KOMIIBIOTEPHOM, MYJbTUME-
JUIHOM, MHTEPAKTUBHOM TEXHHKOW pacTET I€Hb OTO
JTHSL.

JocTrxeHre HOBBIA TEXHOJOTUH - UHTEPAKTHB-
Has JI0OCKa, OOOTaTHBIINCH CBOWMH PACHIHPCHUSMU,
CTaJla OTBEYaTh Ha 3ampoc 0ojiee aKTHBHOTO B3aMMO-
JIeHCTBUS mpenoaBaresst ¢ oOydaromumucs. Hamuame
WHTEPAKTHBHON JIOCKU B ayJUTOPHSIX HE JeNaeT ypOoK
Pa3BHUBAIOIINM, TAKUM €T0 MOXET CJIeJIaTh Ipero1aBa-
T€Jb, SICHO MPEJCTABISAIOMIMI 11€Jb, MUCHOJIb3YIOUIUN
3¢ (heKTUBHBIE METOJIbI 00yUEHUS, & TOCKA — ATO MOJIE3-
HBI HHCTPYMEHT B pyKax MpenojaBaTelis.

IMoutn y Kaxxgoro CTyIOeHTa Ha CETOAHSIIHUN
JICHb €CTh COTOBBIC TelIe(OHBI, TEPCOHATBHBIC KOMITb-
IOTEpPhI, OHH CBOOOJHO OIEPUPYIOT KHOMKAMHU TeElie-

(oHa, 3HAIOT COYETaHWS KJIABHMII KOMIIBIOTEpa, MO-
9TOMY CHELUAIbHBIX 3HAHUH JJIsI N3YyYSHHUS] TOCKU HE
Tpebyetcst. CTyIeHThI OBICTPO YCBaWBAIOT MPHEMBI pa-
00TBI, MPOCTO HAOJIO/IAsA 32 MPEMOABATENEM, TIOTOMY
YTO y HUX MOTPEOHOCTh B BU3YyAJIN3alMU HHPOPMAIUU
ropas/io Boliie. IHTepakTHBHAS JOCKA, HE3aBUCHMO OT
TOTO, JUISl KaKMX IeJied, Ha KakoM J3Talle ypoKa OHa
TIPUMEHSIETCS, SBISETCS MHCTPYMEHTOM BH3yalbHOTO
TIpeCTaBIeHUs NaHHBIX. Jlocka Kak pas3 U pealu3yeT
OJIH U3 BaKHEUIINX MPUHINIIOB O0Y4YEHHs — HATJIS-
HOCTb, HAa HE MOKHO pa3MellaTh pa3sHOe KOJINYECTBO
pa3HOIIaHOBOM MH(pOpMALMH (CXEMBI, TaOIUIIbI, TEeK-
CTBI, WTFOCTPAIMY, aHUMALIUH, 3BYKOBbIE 3 (HEKThI 1
T.1.) Vcnionb3oBaHre WHTEPAKTUBHBIX JOCOK Ha ypoO-
Kax MaTeMaTHKU CTAHOBHUTCS VISl IeJarora HeOTheM-
JIEMBIM ITOMOIITHUKOM B O0pB0€ 32 yCHIYNBOCTH, HHTE-
pec K IpeIMeTy U OpraHu3aIiK KOJJIEKTUBHOM paboThI
yuamuxcs. VIHTepakTHBHAS J0CKa — OJTHO U3 CPEJICTB,
TIPe/ICTaBIICHUS HAaTrJISIHBIX MaTepuaiios. [1pu momoru
WHTEPaKTHUBHOW JIOCKM IPEIoaBaTellb MOXET IIPOBeE-
CTH YpOK 0OoJjiee MHTEPECHBIM M yBJEKaTeJIbHBIM. MH-
TepaKTHBHAsl JIOCKA MeJarory IHOMOTaeT IIOBBICHTh
YpPOBEHb IIPENOAaBaHMs, 00ECIe4YnBasi HarJsIHOCTD,
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TaK KaK OH JaéT yHUKAIbHYIO BO3MOKHOCTb COYETaHUS
KOMITBIOTEPHBIX M TPaAUIHOHHBIX METOJI0OB OpraHn3a-
MK y4eOHON AEATETBHOCTH: C MX IOMOIIBI0 MOXHO
paboTaTh IPaKTHYECKH C JTIOOBIM HUMEIOIIUMCS IIPO-
TpaMMHBIM 00ECIICUYCHUEM M OZHOBPEMEHHO PEalln30-
BaTh pa3IHYHbIC TPUEMBbI HHIUBUAYAIHHON N KOJUIEK-
TUBHOW, myOiauyHOU ("OTBET y AOCKH") pabOTHI CTy-
nentoB. CerosaHs mpenogaBaTenro MH(OpMaTUKU
OOBSACHATH C MEJIOM B pyKax, kak paboraer Word,
Excel nnu mobas apyras nporpamma Hea((EKTUBHO.
PaboTast Ha JI0CKE AIIEKTPOHHBIM MapKepOM Kak MbI-
1IBIO, TIPENOAaBaTEeNb MOXKET OBICTPO M HArJSIHO MO-
Ka3aTh TOT WJIM MHOW IpueM paboThl ¢ MPOrpaMMOi
cpa3y BCEMy ayIAHTOPHIO, a HE OOBSACHATH TO )K€ CaMoe
Ka)XJIOMY Y €0 KOMIIBIOTEpa.

[Ipu pabote ¢ MHTEpaKTUBHON JOCKOW Ipemnoja-
BaTeJb MOXKET HCIIOJIb30BATh CICAYIOIINE PECYPCHI:

- MyJbTUMEANIHBIE TPOAYKTHI N3BECTHBIX MPOU3-
BoJHTENEH (MYIbTUMEMIHBIE TIPUIIOKEHUS K y4eOHHU-
KaM, BUPTyaJbHble J1aOOPaTOPUU M MPAKTUKYMBI, HH-
TePaKTUBHBIE HATJIAHBIE TOCOOUS);

- Npe3eHTallid U MaTepuanbl, CKOHCTPYHpPOBAH-
HBIE CAMOCTOSITEIBHO B CTAHIAPTHBIX MPOrpaMMax;

- MyJIbTUMEIUHHBIE IPOYKTHI, BBITIOJTHECHHBIE Ca-
MOCTOSITEIEHO B IIPOTPaMMax COIPOBOXKICHHS HHTEP-
aKTUBHOM JTOCKH.

Just 5 dexTrBHOrO Hconp30BanHust IHTEpaKkTHB-
HOM JTOCKM Ha 3aHATHAX MPOTrpaMMHOE oOecredeHue
IpeycMaTpuBacT HAINYNE TaJIeper PECYpPCOB II0 pa3-
JIMYHBIM TIpeAMETaM.

Hcnonp3ys 10CKy Ha ypoKax MaTeMaTuKH, He BO3-
HUKaeT HEOOXOAMMOCTH TPAaTHTh BpeMs Ha CMEHY
HaIJBIIHBIX MaTepHaJIOB, PA3IMHOBKY JOCKH JUIA TO-
Ka3a HalucaHWs yCJIOBHH 3a/lad, 3alFICH HOBBIX 3aja-
HHUH, HE TPAaTUTh BPeMs W Ha OYHMCTKY JOCKH, Kak
paHble. B pesynbrare 3TOro yBeIMYMBACTCS BpEMs,
KOTOpOE MOXKHO TOTPAaTUTh Ha W3ydeHHE HOBOTO WIIU
3aKpeIuIeHHe N3YYeHHOTO MaTepHaia, yCKOPUTh TeMII
ypoOKa, T.e. paboTa C JIOCKOH IO3BOJSIET CIKOHOMHTH
JparoleHHOE BpeMsl ypoKa.

Brnaromaps pasmepam NJI m3o0pakeHHs BHIHBI
BCEMY ayAUTOPHIO, & 3TO B CBOIO OYEPEIb-CIIOCO0 Co-
CPEIOTOUYNTh M yJAEpKUBATh BHUMAHHE CTYAEHTOB, Y
KOTOPBIX NPOIECCHl BO3OYXICHUS M TOPMOXKEHHUS He
ypaBHOBelIeHbl. E1€ 0 uH BaXHbII MOMEHT IpU pa-
0oTe C JOCKOH-ympaBlieHHE JeMOHCTpalel (cMeHa
CJIAMJIOB, CO3/1aHKE M IIepeMelleHne 00BEKTOB, BbIje-
JICHUE IIBETOM Ba)KHBIX MOMEHTOB U JIp.) TIPOUCXOAUT
C IIOMOUIBIO ANEKTPOHHOTO MapKepa, a MpenojaBareib
Kak ¥ paHbllle- B IEHTPEe BHUMAHHUSI.

Hannume B ayanTopusix 3JeKTPOHHOW MHTEpak-
tuBHOM nocku SMARTBoard sasisercs neiicTBu-
TEIbHO TEM YHUKAIBHBIM TEXHHUYECKHUM CPEICTBOM,
KOTOpOE TpH IMPAaBHIBHOM HCIIONB30BAaHUH ITOMOTIIO
MOBIIMATh Ha KadecTBO OOy4YeHHS U 3((EeKTHBHOCTH
MPENoIaBaTeIbCKOTO TPY/Ia.

B mporecce o0yuennst marematuke M/ ncnoss-
3yeTcs:

-KaK OOBbIYHAsl JOCKa Jisi OOBIYHOH pPaboTHI B
AyAUTOPHAX (TOJILKO MEJ 3aMEHEH DJIEKTPOHHBIM Ka-
paHaIom);

-KaK JIEMOHCTPAITMOHHBIHN dKpaH (TI0Ka3 CIIaiIoB,
HaIJIAIHOTO MaTepuaa, (GUIbMOB) IS BU3yalu3anuu
y4eOHO# nH(pOpMAINH H3y4aeMOro;

-KaK WHTEPaKTHBHBIA HHCTPYMEHT — paboTa C Hc-
MIOJIb30BaHNEM CIIEIMAIN3UPOBAHHOTO IPOTPaMMHOTO
o0ecriedeHns1, 3ar0TOBJICHHOTO B IIM(POBOM BHIE.

-KaK MOBBIIIEHNE aKTUBHOCTH CTY/ICHTOB Ha 3aHs-
tisax. VHpopManus craHOBUTCS AJsi HUX Ooiiee I0-
CTYIHOW W NOHSATHOM, 4TO yJydlIaeT arMocdepy Io-
HUMaHHS B ayAUTOPUAX, U CTYAEHTHI CTAHOBSTCS 00-
Jiee HalleJICHHBIMU Ha padoTy.

-KaK yBeJIMYECHUE TeMIIa ypoKa.

Ha ypokax MaTemMaTWKun HHTEpaKTHBHAs JOCKa
UCTIONB3YEeTCS C Pa3IMYHBIMHI LEISIMH: U1 O3HAKOMIIE-
HUSI C HOBBIM MaTepuaoM, AJS 3aKpeIUICHNs 3HAHWH,
YMEHUH, HaBBIKOB, 1711 IPOBEPKHU UX YCBOCHUS. Y CIieX
y4eOHO - BOCTIUTATENLHOTO MTPOIECCa 3aBUCHMOCTH OT
TOTO, B KAKOW CTENEHHU CTYICHTHI OyayT oOecTiedeHbl
HEOOXOAMMBIMH HAarJLSIIHBIMH TTOCOOUSIMU Y UHIMBH-
JIyaJIbHBIMH CpEJCTBaMH OOYYEHUs, aKTHBU3UPYIO-
LTMMH TI03HABaTEIbHYIO AEATEIBHOCTb.

He o0s13aTenibHO MCTIONB30BaTh JOCKY BO BpeMs
BCEro ypoKa, MOKHO BOCIIOJIb30BaThCS €10 Ha KOHKPET-
HOM 3Tare 3aHaTus. CTyeHTaM HpaBHTCS paboTaTh ¢
WHTEPaKTUBHOHN mockoi. OHM He 00SATCS BBIXOIUTH K
nocke. Ecnu Obiia cnenana ommOka, TO C TIOMOIIBIO
MapKepa COTPYT HENpPaBUIIBHYIO YacTh WM OTMEHST
JEHCTBHE, TTO3TOMY CTYACHTHI YBEPEHHO UYBCTBYIOT
ce0s1 y MHTepakTHBHOU fnocku. bonee Toro, M 3T0 mpo-
CTO MHTEPECHO U YBJIEKaTeJIbHO, CIEA0BaTEIbHO, IO-
BBIIIIAETCS MOTUBAIMA B ITpoliecce ypoka. Bero mpose-
JCHHYIO B X0/I€ YpoKa paboTy, CO BCEMH C/IEITaHHBIMU
Ha JOCKE 3aITUCSIMH ¥ IOMETKaMH, MO>KHO COXPaHHTH B
KOMITBIOTEPE AJIS TTOCIIEAYIOIIEro IPOCMOTpA.

WHTepakTHBHAs JOCKAa Ha YPOKAaX MAaTEeMaTHKH
MO3BOJIAT Pa3HOOOPa3uTh (POHTAIBHYIO (GOpMy pa-
0OTBI 1 cOUYeTaTh €€ C MHANBUAYAIHHON B paMKax Tpa-
JUIMOHHOM KJIACCHO - YpOo4yHOU cucteMbl. OHa MomMo-
raeT JOHECTH WH(OPMAIHUIO 10 KaXKIOro B ayIHWTO-
pHUsSX. DTOT BU3YaJbHBIH pecypc NMOMOTaeT H3Jarath
HOBBIH MaTepHaj OYeHb JKUBO M yBIIEKATEIHHO.

IIpu npoBeieHUU KOHTPOJIBHBIX 3aJjaHUii, TECTOB,
MaTeMaTHYeCKUX IUKTaHTOB «[IpoBeps cebs» ucmoib-
3yeTcs TaitMep U3 MEHIO JOCKH ¢ PUKCHPOBAaHHBIM Bpe-
MEHEM [UIs BBITIOJTHEHUS 3aJaHUs, TaK KaK CTYJCHTHI
JIOJDKHBI, YYUTCSI OPTaHU30BBIBATH CBOIO AEATEIIHHOCTh
B COOTBETCTBHMHU C periamMeHToM. Ha nHTepakTHBHOM
JIOCKE MOXKHO TPOBOJMTH pasziaudHble (HOpMBI KOH-
TPOJI C IOMOIIBI0 MAaTEMAaTHUECKUX TPEHAKEPOB, KO-
TOpBIE MO3BOJSIIOT Cpa3y BUAETh Pe3ynbTaT. 3aJaHus
MOTYT BBINOJHATH HECKOJIBKO CTYJEHTOB IO O4epenHy,
U TIPOLECC, U PE3YIbTAT UX JEHCTBUI BUIEH KaXKAOMY.
Hcnonb30Banne MHTEPAKTUBHOM TOCKH MPH (hopmMupo-
BaHUHM BBIYMCIUTEIBHBIX HABBIKOB y CTYIEHTOB Ha
YpOKax MaTeMaTHKH, TOJIyIIIIO OOJBIIOE PAcCIpOCTpa-
HEHHE B CBS3M C MOSBIIEHUEM HOBBIX BUIOB HATJISAHBIX
mocobuit m UX BO3MOXKHOCTEH B 00ydyenun. Ha ypokax
MaTeMAaTHKH OCYIIECTBIISIOTCS BO B3aUMOCBSI3H BCE OC-
HOBHBIC TIPUHIMIBI OOYYEHHWS: CO3HATENILHOCTS,
HATJSAHOCTh, CHCTEMaTUYHOCTb, IPOYHOCTD, YYET BO3-
PAaCTHBIX BO3MOXKHOCTEH, HHANBUAYAIBHBINA HOAXOL.

IIpu 03HAKOMIIEHUH C HOBBIM MaTEpUAJIOM U OCO-
OEHHO INIpH 3aKPEIUICHUU 3HAaHMH M YMEHHH HaJ0 Tak
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OpraHu30BaTh padOTy C MPE3ECHTAIMSIMH, 9TOOBI yda-
HIMECS] CAMH OTIEPHPOBAIM UMH M COTIPOBOKIAIN JEH-
CTBHSI COOTBETCTBYIOLIMUMH MOSICHEHHSIMHU: OOBEIH-
HSJIA MHOJKECTBA INPEIMETOB IIPH HM3Y4YEHUHU CIIOKE-
HUHM, MOJEIHMPOBAIM  3aMKHYTBIE W  JIOMaHbIE
He3aMKHYThle nuHuu. Wcnons3zys MJI, MoxHO couye-
TaTh MPOBEPEHHBIC METO/IbI M IIPUEMBI PA0OTHI C 00BIY-
HOM JOCKOI ¢ HA0OPOM MHTEPAKTUBHBIX U MYJIbTHME-
JUMHBIX BO3MOXHOCTEN. IHTepakTUBHAsI IOCKA BBIBO-
JUT B3aUMOJIEIICTBHE YYalIUXCs HAa HOBBIM ypOBEHB,
JIETKO BOBJICKAaeT U3 B y4eOHBIN mporecc. [leicTBus
IpernojaBaTes Ha JOCKE 3aBOPaKUBAIOT CTYIIEHTOB,
OHHU HE OTBJIEKAIOTCS HAa TAKUX YPOKAaX, CTYJEHTHI CTa-
HOBSITCS COOPaHHBIMY ¥ BHUMATEIbHBIMU.

Pabora ¢ nHTEepakTUBHOH TOCKOH Ha ypoKax Ma-
TEMAaTHKH CTAaHOBUTCS HMIPOBBIM MOMEHTOM, COIPO-
BOJK/1aeMOM 3BYKOBBIMH U BHAc03(dexTamu. Benp mc-
MOJb30BAHUE PA3NHYHBIX MAarHUTHBIX PYyYeK, Ja3ep-
HBIX YKa30K, «BOJIIICOHBIX)» MajlOYeK pPa3BHBAET HE
TOJIBKO JIOTHKY, TBOPUECKOE MBIIUICHHE, MOTOPUKY U
KOOPJAMHAIIMIO CTY/AEHTa, HO M IO3BOJIIET €My Bep-
HYTbCS Ha3aj, IMOCMOTPEeThb, IA€ OBUIM JOMYIICHBI
OIIMOKM MPH PEIIeHUN IPUMEPOB, IPOAHAIN3UPOBATH
CBOIO paboTy.

[osrimenne 3¢dekTnBHOCTH 00yUICHUS HE TPO-
HCXOAMT caMo 110 cebe ¢ MpHoOpeTeHNEM HHTEPaKTHB-
HOHM nocku. IIpernonaBarernio BaXHO MoA00paTs MaTte-
pHai A1 NOBEACHUS KaXI0ro ypoka WIH CAENaTh ero
CaMOCTOSITENIHO Ha JOJDKHOM YPOBHE.

I'maBHas menp mpenojaBaTeisl B UIPOBOM BHE
MPENOIHOCUTh YPOK CTyJAeHTaM, 4T00 OHM MOHSIH U
3aKpeNuIv HOBBII MaTepuall.

OddexTuBHOE HCTONB30BAHUE WHTEPAKTUBHOMN
JIOCKM Ha ypOKaxX MaTeMaTHKH JIeNaeT yPOK SIPKHUM,
HACBHIIEHHBIM U MHTEPaKTUBHBIM. [lOBBIIIaeT aKTHB-
HOCTb CTYJEHTOB, pa3BHBAeT MaMsiTh, BHUMAHHUE, CKO-
POCTb peaknuy 1 APYTrue NCHXO0JIOTHYECKHE 0COOCHHO-
CTH y4alluXCs.

Takum 00pa3oM, MCHONB3YsI BO3MOKHOCTH IIPHU-
MEHEHHUs1 MHTEPAKTUBHOM JOCKH, NOCTUTaeTCs e,
KaK HaY4HTh CTYJEHTOB BBINOJHSITE Pa0bOTy, KOTOPYIO
MHOTJIa JeNIaTh COBEPIICHHO HE X04eTcs. YPOK C MpHU-
MeHeHneM U] TpebyeT oT mpemnojaBaTeiss HeMaloi

MOJTOTOBKHA METOJUYECKUX MAaTEPHaNOB, 3aTO COCTAB-
JICHHBIC TaOJIUIIBI, CXEMBI, HATJIAHBIE TOCOOHS MOTYT
MHOTOKpPATHO IIPUMEHATHCS Ha CIACAYIOINX 3aHATHSIX.
3T0 HOMOTaeT ynydmars OpraHu3auio ypokKa, pasHo-
00pa3uts ero (OpMBI, OBBICHTH KaueCTBO KOHTPOJISA
3HAHWUM CTYZIEHTOB.

WHTepakTUBHBIE JOCKU — 3TO JIydlllee TeXHHUYe-
CKO€ CPeJCTBO 00YUEHHS JJIsl B3aUMOICHCTBUS IIPENo-
naBaTensl ¢ aynuTtopuei. Paboras ¢ MHTepakTHBHOMN
JIOCKO}i, TpernofaBaTeNp BCETAa HAXOAUTCA B LIEHTPE
BHUMaHHs, 00pAIlleH K CTyJICHTaM JIMLIOM H MOJICPKH-
BaeT NOCTOSHHBIN KOHTAKT ¢ HUMU. biaronaps Harmsia-
HOCTH ¥ MHTEPAaKTUBHOCTH ayJUTOPHS BOBJIEKAETCS B
aKTUBHYIO paboTy. OOOCTpseTCSI BOCTIPHUATHE, MTOBHI-
mraeTcss KOHLECHTpPAIM BHIMaHUS U MHTEPEC K Ipea-
MeETYy.

Bce BblmeckazaHHOE MMO3BONIAET CAETAaTh BBIBOJ,
9T0 3((EKTUBHOCTH COBPEMEHHOTO YpOKa OIpPEAEIIs-
€TCA YPOBHEM €TI0 UHTCPAKTUBHOCTH.
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Abstract

Vsbexucman e. Tawikenm

The main goal in training engineers in market conditions is the introduction of computer programs in the
educational environment as part of invariant technology. In technical education, modern information technologies
have been developed to support the teaching of technical disciplines - electronic textbooks, multimedia, anima-

tions, models, etc.
Annomayus

OcCHOBHOUL Yebio npu NOO20MOBKe UHNCEHEPO8 8 PLIHOUHBIX YCIOBUSAX ABIISIeMCs 6HeOpEeHUe 8 00pa308amens-
HYI0 Cpedy KOMNbIOMEPHBIX NPOSPAMM KAK COCMABHOU YACMU UH8APUAHMHOU meXHoao2uu. B mexnuyeckom 00-
Pa306aHUs paspabomanvl cO8PEeMeHHbIe UHDOPMAYUOHHBLE MEXHOIOUU 0151 NOOOEPIHCKU NPENnoOA8aAHUsL MEXHU-
YeCKUX OUCYUNIUH -2TIeKMPOHHbIE Y4eOHUKU, MYTbMUMeOud, aHuMayull, Mooeau u op.

Keywords: computer, multimedia, animation, computer modeling, interactive experiments.
Knroueewie cnosa: Komnoviomep, Myﬂbmwwedua, aHumayuu, KomMnovlomepHoe Moéeﬂupoeal-tue, uHmepaxkmue-

HbIMU JKCnepumeHmal.

CoBpeMEeHHBIN MepPHO Pa3BUTHS HamIero ooIe-
CTBa XapaKTEepHU3yeTCs BO3pACTAIOUIEH 3HAYMMOCTBIO
nHpopMatuzanuu obpasoaHusa. OIHUM U3 IIPHOPHU-
TETHBIX HampaBlieHnH WHPOPMATH3AMH TEXHHUYE-
CKOro 00pa3oBaHWS SABISIETCSI NPUMEHEHHE HOBBIX
KOMITBIOTEPHBIX TEXHOJIOTHH ITpU (hOPMHUPOBAHNH KOH-
KPETHBIX TNPO(PECCHOHANBHBIX KOMIIETCHIMH. JTO
ornpezenseT HeoOXOIUMOCTh HCIIOIb30BaHUS COBpe-
MEHHBIX MH(POPMAIIOHHBIX TEXHOJIOTHH B OOy4YeHUH
CTYJIEHTOB TEXHHUYECKUX BY30B.

[Iporpecc B BeIcIIeM 00pa30BaHUH XapaKTepU3y-
eTCsl TIOSIBJICHHEM HOBBIX M CYLIECTBEHHBIM HM3MEHE-
HHEM TPAAWIHOHHEIX (OPM M METOHOB OOydEHHUS.
BHejipeHHEe HOBBIX HMHHOBAIIMOHHBIX TEXHOJOTHI
JIOJDKHO YIOBJIETBOPHUTH CTAHJIAPTHBIM METOJMYECKUM
TpeboBaHMsAM. OTIMYUTENFHOH OCOOEHHOCTBIO MPO-
1iecca BHEJPCHUSI HOBBIX MHHOBAIIMOHHBIX TEXHOJIOTUI
SBJISIETCS TIOCTOSIHHOE TEXHOJIOTMYECKOE COBEPIICH-
CTBOBaHHE CIIOCOOOB Mojauu y4eOHOHW MH(pOpMaIuy,
YTO TpeOyeT IMOBBILICHHUS YPOBHS KBIM(PHUKALUH U
npodeccnoHanu3Ma mearora.

EcrecTBeHHO-Hay4HblE M TEXHHYECKHUE JUCIIHU-
IUTMHBL 3aHUMAOT 0c000 Ba)KHOE MECTO B CHCTEME
€CTECTBEHHBIX HayK, M3y4aeMbIX OyIylIMMH CIiela-
mactamu. lIpemonaBaHue TEXHWYECKHX IUCLUILUINH
HEOTIEIMMO OT 3aJaud (OPMHUPOBAHUSA Yy OYIYyIIETO
BBIITYCKHMKa HauOoJjiee BaXKHBIX NMPOQEeCcCHOHATIBHBIX
KoMIleTeHIIMH. EcTecTBeHHO-HayYHbIE U TEXHUYECKHUE

3HAHMS JIS)KAT B OCHOBE HAYYHOT'O MUPOBO33PEHUS CO-
TpyJIHHKA, (OPMUPYIOT HAYYHYIO KapTHHY MHUpa, 3Ha-
KOMIJIT C COBpeMeHHI)IMI/I HpeI[CTaBJ'IeHI/ISIMI/I O TEXHOJIO-
THSIX ¥ IPOUCXOSAIINMH B HAX (PH3MUYECKIMH TPOIIeC-
CaMH.

B ycnoBHSX HWHTEHCHUBHOW KOMIIBIOTEpU3ALIUU
TEXHUYECKOT0 00pa30BaHUs pa3padOTaHbl COBPEMEH-
HbIe MH()OPMAIMOHHBIE TEXHOJIOTHUH UL TOMJEPKKA
HpeHO}laBaHHH eCTeCTBeHHO-Hay‘IHLIX U TCXHUYCCKUX
JUCILIUITIIINH -BHGKTpOHHBIC y‘-Ie6HI/IKI/I, MyJ'II)TI/IMeI[I/Ia,
aHUMAIH, MOJIeNH U 1ip. Tem He MeHee, mpobiema He-
J0CTaTKa HpOFpaMMHBIX Cpe)ICTB, HpI/IMeHﬂeMBIX JJIA
1/13y11eH1/m CCTCCTBCHHO -Hay‘lHBIX U TCXHUYCCKUX OUC-
murmivH noka He penieHa. INTERNET otkpsiBaet no-
CTYI K HOBBIM MCTOYHHKAM Hay4HOI'O 3HAHUS -UHTEP-
AKTUBHBIM BHPTYAIBEHBIM J1A00PATOPUAM, KOTOPHIE CY-
IIECTBEHHO PacCIIUPSIOT i oboramawTt
00pa3oBaTenbHYIO cpey. B cBs3u ¢ 3TUM, aKTyaabHOM
CTaHOBHUTCS 3aJladya pa3padOTKU TEOPETUYECCKUX U
MPaKTUYECKUX OCHOB METOJMKH MX HCIOJb30BaHUS C
IICJIF0 OCHAICHHUA €CTCCTBCHHO -HaquBIX U TCXHHUYC-
CKHUX OUCHUIIVINH HOBBIMH COBpeMeHHHMI/I y‘{e6HHMI/I
CpelCTBaMH.

B coBpeMeHHBIX By3ax MPOUCXOIUT (hOPMHUPOBA-
HHE HOBOH MPOQECCHOHATBHON 00yJaroeil nesTenb-
HOCTH- TIOATOTOBKH M YTEHHS JIEKIUU-TIpE3CHTAIUN
y4eOHOTO MaTepualia ¢ MOMOIIBI0 ayIHOBU3YaIbHON
TEXHHUKH, KAK MUHUMYM - KOMIIBIOTEPA U TPOEKTOPA.
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Bueapenrie ”THHOBAIIMOHHBIX TEXHOJIOTHI MPETO-
JaBaHUs OOIIETEXHUIECKUX IHUCIHUIUINH, MPOBEICHNC
JEKIUA C HCHOJB30BAHUEM CPEIACTB MYJIbTHMEIHA,
MO3BOJISIET PEeIIaTh CIEeAYIOUINe TUIAKTHIECKHE U Op-
TaHU3aLIUOHHO METOIMYECKUE 3a1aUN:

" [POBEICHHUE JEKIUI M0 OOIIETEXHUYECKOe
JUCLHUIUIMH JOJKHO COINPOBOXAATHCS JIEMOHCTpAly-
OHHBIM DKCIIEPUMEHTOM. JTa npobiieMa yCIEeNHo pe-
IaeTCsl HOBBIMM MH()OPMAaLMOHHBIMUA TEXHOJOTHIMHU
(KOMIIBIOTEpHOE MOJEIUPOBaHMUE Ipoliecca, HHTEepaK-
TUBHBIMU SKCIIEPUMEHTHI U T. 1).

"  MyJIbTUMEIMKHBIM Kypca JIEKLIHH MO3BOJIACT
3HAYUTENBHO PACIIUPHTH CIIEKTP HArJIIIHOTO MAaTEpH-
ana:

" JIOKyMEHTaJbHbIE BHJECO3AIUCH HATYPHOTO H
JEMOHCTPAllHOHHOTO  OKCHEPHUMEHTA; JMHAMHYHBIE
KOMIIBIOTEPHBIE MOJENN HM3Y4aeMbIX MEXAHHYECKHX
MPOLIECCOB U SIBICHUI, AEMOHCTPALUs pealbHO IpOTe-
KaIOIIMX MPOIECCOB, COOBITHIT (BUACODUIBM), HHTEP-
aKTUBHBIE SKCICPUMEHTHI, OOJbIIEe YHCIO PUCYHKOB,
cxeM, rpadukoB U hororpaduii.

"  MYJIbTUMEIMHHBIM KypC JIEKUUIl IMO3BOJIET
CYIIECTBEHHOTO HMHTEHCH(UIMPOBATh MpOLECC Tepe-
Jaun ydeOHo# mH(popmanmn. [IposBisercss OCHOBHBIE
JIOCTOMHCTBA BU3YalIbHOTO BOCIPUATHS OKPYKAIOILETO
MHpa YEIOBEKOM- BBICOKAsl CKOPOCTh PACHO3HABAHUS
00pa3oB M OCO3HAHMS 3aKJIIOYEHHON B HUX MH(pOpMa-
. BO3MOXXHO 3HAaUMTENbHOE YBEIHMUYCHHE O0BeMa
nH(pOpManUH, U3y4aeMOTO B CIUHUILY YIeOHOTO Bpe-
MEHH.

Brenpenue HHHOBAaLIMOHHBIX TEXHOJIOIMH II03BO-
JISIeT OPTaHU30BATh CAMOCTOSTENbHYIO PabOTy CTYICH-
TOB, MPEJOCTABUB UM HIMPOKOU JTOCTYI K Y4eOHOM HH-
(dhopMarmu B 3JICKTPOHHOM BHJIE, CO3AaET 00yUarOIIyIO
cpeny. VIHHOBalMOHHAs TEXHOJIOTHS II03BOJIAIOT,
obecrieunBast MHOTO ypaBHUBATh IpoIlecca 0O0ydeHNsI.
Mupoxuil CeKTp KOMIBIOTEPHBIX TEXHOJIOTUH Ipeno-
cTaBieHUs HWHpopManuy (aHUMAIWH, KJIHIEL, (par-
MEHTBl (UIBMOB, MHTEPAaKTHBHBIC SKCIEPHUMEHTHI U
T.JI.) HAXOJST SMOIMOHAIBHBIN W MHTEJIEKTYaIbHBIN
OTKIIMK y CTYJEHTOB C Pa3lMYHbIM YPOBHEM IOJrO-
TOBKH.

Hcnonp30BaHue JOKYMEHTAIBHBIX (UIBMOB H
METOAMYECKUX pa3paboTOK HAyYHBIX OpTraHM3aIUil
CIOCOOCTBYIOT MOBBIIICHUIO HAYYHOTO YPOBHA y4eO-
HOW MH(pOpMAINH, €€ TOCTOBEPHOCTH, YOeIUTEIHHO-
CTH U aBTOpUTETa. HOBBIE MHPOPMAIIMOHHBIE TEXHOJIO-
TUH 00JIer4aroT paboTy JISKTOpa U CTYJICHTOB, TO €CTh
CIIOCOOCTBYET CO3/IaHNI0 KOM(OPTHBIX YCIOBHUI B IIPO-
necce oOydenus. MmeeTcss BO3MOXKHOCTb aKTHBHOTO
B3aUMOJICHCTBUS MpenojaBaTenast CcO CTyAEHYECKOi
ayauropueli, uMes BO3MOXHOCTb 33JaBaTh BOIPOCHI,
CJIeIUTh 332 SMOITMOHAIHHONW 0OpaTHOW CBSA3BIO, OCTa-
HaBJIMBaTh M300pa)X€HHE M OCYIIECTBISATH MOBTOP B
ciIydae HeOOXOIUMOCTH.

OpmHUM U3 OTIMYUTETHHBIX JUIAKTHICCKUX IPHH-
LUIIOB NPUMEHEHUS MYJIbTUMEIUNHBIA Kypca JeKIUI
SBIISICTCS TPUHIMIT B3aUMHO JIOTIONTHEHHS, CYIIHOCTh
KOTOPOT'O 3aK/II0YaeTCsl B OPraHUYECKOM COETUHEHUU
MyJIbTUMEANA U TPATULIMOHHBIX TEXHOIOT U,

JlMHaMU4YHBIE KpAacOYHBIE 00pa3bl M 3ByKOBOE CO-
NPOBOXKAEHHE obecrieunBaeT «d(pdeKTHBHOCTHY BOC-
npustust nHGopManny. 3HaHUS BOCHPUHHUMAIOTCS Ha

YPOBHE OLIYIICHHH U 3aKPETIISIOTCS MOACO3HATEIHHO
Ha yPOBHE MHTYHIUH.

MynpTUMEAUMHBINA KypC JIEKLIHUHA HCIIOJIBb3YETCS
METOJIOM C yIETOM €TI0 HHANBUIYaTbHONW MaHEPHI UTe-
HUSL JIEKOWH, Cchenuukn yd4eOHOM JUCIUMIIMHBI,
YPOBHS IIOATOTOBJICHHOCTH CTYACHYECKOE Ay TUTOPHH.
Jng co3naHus MyJNbTUMEOUMHBIA KypC JIEKLIMH HC-
MOJIB3YETCSl Takhe NPOrpaMMHBIE MPOIYKTHl Kak
MakromediaFlash, PoverPoint, mo3Bosisroliye HCIob-
30BaTh AaHMMAIMOHHBIE U 3BYKOBBIE 3((QEKTHI, BKIIO-
YUTh B BUJAE BCTaBOK (ororpaduu, BHAECOPOIIHKH,
(parMeHThl UMUTAIMOHHOTO MOJIETMPOBAHMS, BBIIIOJI-
HeHnble B cpenax ElektronicsWorkbenchMatlab. Ilpu
pa3paboTke MyIbTUMEIUHHBIIN Kypc JIEKIINI TPUMEHSI-
IOTCSL TakWe CHocoOBI 0OpabOTKH ayIHOBU3yaIbHOMH
nHpopManuy Kak: KOMIOBbIOTEPHAsT aHUMANUs, «MaHH-
ITyJIMpoBaHue» (IepeMerieHne) KOHTaMHHanus (cMe-
meHne); 1ehopMUPOBaHUE; TOHUPOBAHHUE; TUCKPETHAS
nojayu; (PUKCUpPOBaHHE BBIOPAHHOW YacTH; PacCMOT-
pEeHMS «IIOJ JIYHOW»; MHOTO OKOHHOE ITpE/CTaBIICHHUE
nH(opManny Ha OJHOM JKpaHEe C BO3MOXKHOCTBIO aK-
THUBHU3MPOBATH JIIOOYIO YacTh 3KpaHa (HalpuMep, B 0/1-
HOM «OKHE» BHJEO (pUiIbM, B APYTOM - TEKCT.

HuTepakTBHOE OOydYeHHME - 3TO CIEHHAaIbHAs
(dopMa opraHM3anMM IO3HABATEIbHON AEATEIBHOCTH
oOydatomerocs. Ota QopMa IpeanoaracT BIIOJIHE
KOHKPETHBIE 1 MPOTHO3UpYeMble einn. OHa U3 TaKUX
Lene CocTOMT B CO3JaHUM KOMQOPTHBIX YCIOBHI
00y4eHMs, TaKuX, NIPHU KOTOPHIX OOyJaroUIHHCs TyB-
CTBYET CBOIO YCIEIIHOCTh, CBOIO MHTEIICKTYAIBHYIO
COCTOATENIFHOCTB, YTO JEJaeT mporecc o0ydeHus ao-
CTaTOYHO NPOYKTHBHBIM.

CrnoBo "uHTEpaKkTHUB" NMPHUIUIO K HaM U3 aHTIIHH-
ckoro or ciosa "interact". "Inter" - sTo "BHEmIHMIA",
"act" - neiictBue. IHTepakTHBHBIN - 03HAYACT CIIOCO0-
HOCTh 0OYYaloIIerocs B3aMMO/I€HiCTBOBATh WJIM HaXo-
JUTCS B peXXUMe OecelIbl, Jualora ¢ 4eM-Ii0o (Harpu-
Mep, KOMITBIOTEPOM ) HITH KeM -THOO (YEIIOBEKOM).

CirenoBarenbHO, HHTEPAKTHBHOE 00yYeHHE - 3TO,
MIpeXJe BCETo, IUaJoropoe oOy4deHHE, B XOZIE KOTO-
pOTO OCYLIECTBIISIETCSI B3aUMOJEHCTBHE IIPENoaBa-
TeJIA U CTyJICHTa By3a.

WHTepakTuBHBIE BUpPTyalbHBIC JabopaTopuu -
HOBBbIE MH(OPMAIMOHHBIE TEXHOJIOTHH, OOBEIHHSIO-
IIME CTaTHYECKYI0 BU3YaJbHYI0 HHQOpMAIHUIO (TEKCT,
rpaduKy, [BET) W TUHAMHUYECKYIO (aHMMAIIHIO), 9TO
TI03BOJISIET TEM CAMBIM CO3/1aBaTh IMHAMUUECKH Pa3BH-
Baromuecss oOpasbl B Pa3IMYHBIX MH(POPMAIIHOHHBIX
oOpazax. VHTepakTHBHOCTH JaeT oOydaromemycs: B
By3€ aKTHBHYIO MO3MIHUIO MIPU paboTe C BUPTYAILHOMH
naboparopueil, o3BOJISICT B ONPEICNICHHBIX TIpeenax
YIPaBISATh MpPEACTaBICHUEM HHGOPMAIMU, Npeo-
CTaBISIET BO3MOXKHOCTH BBIOOpAa HWHIMBUAYATHHBIX
TPaeKTOpHil U TEeMIIa H3YUCHUS MaTepHaa.

l'apmMoHNYHOE coueTaHWe aHUMAaNWH, TPaduKH,
[[BETa ¥ MHTEPAKTHBHOCTH MaKCHMAaJIbHO o0Oecredn-
BaeT HarsIHO-00pa3HOe BOCTIPUATHE YIeOHOTO MaTe-
puana, pa3BUBaeT BOOOpPaXEHHWE M MOJENBHOE BHJIE-
HHE, MBIIIIEHHE, aKTUBU3UPYET MBICIUTEIBHYIO Jes-
TENBHOCTh M 3((EKTHBHOCTh YCBOCHHUS MaTepHaia,
TIOBBIIIAET M CTUMYJIMPYET NO3HABATEIILHBIN HHTEpEC
K U3Y4EHHIO npeaMeTa. TakiuM o0pa3om, 3TOT BUJL BUP-
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TYyaJIbHBIX JIAOOPAaTOPHH MMEEeT BBICOKUH IUOaKTH4e-
CKHI TTOTEHIIMAT M MOXET OBITh pasHOoOpa3Ho u d(-
(heKTUBHO HUCTIONIBE30BaH B y4eOHOU paboTe 1Mo pa3imd-
HBIM JUCLUIUIAHAM.

Takum 00pa3oM, H3JI0KEHHE JIEKLHOHHOTO MaTe-
puana mpuoOpeTaeT JUHAMHUYIHOCTh, YOCIUTEIBHOCTB,
9MOIMOHANBHOCTh, YTO CHOCOOCTBYET ITOBBILICHHUIO
€ro Hay4HOTO YPOBHSI U KOMIUICKCHOMY BOCIIPHSTHIO
3HAHMS.

Hcnonp3oBaHue MaTepuaIoB BUPTYaJIbHBIX J1a00-
PaTOpHBIX PadOT B XO/I€ 3aHATUI AaeT MOJIOKUTENEHOE
pe3yJIbTATHI, T.€. Mpouecchl (JOPMHUPOBAHUS HMOHATUI
NP TIOMOIIM aHAJM3a, CPABHEHUSI, BEINCICHHS CyIIe-
CTBCHHBIX IIPU3HAKOB U IPYTHX JIOTHYECKHUX OIepaLHit

MTO3BOJIIJIAa HA 00Jiee BEICOKOM YPOBHS ITO3HATH MaTe-
pHaJBl BUPTYAIBHBIX paboT, peIIeHne KOTOPHIX CTOSIIO
mepes HaMH.
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Abstract

nedazocuKa blibIMOAPbIHbIY MASUCPI

The purpose of this work is to study the gender aspect in the semantics of phraseological units of the English
language. The main task is to identify the body of phraseological units that have a gender component in their
composition. The analysis of the English phraseological units containing a gender component allows us to
conclude that they contain information about ethnic stereotypes of a man and a woman reflecting their place and

status in the family and society.
Annomauusn

Maxkananviy maxcamsl — agvliwbld miniHoe2i dpaseonocusnvik Oiprikmepoiy 2eHOepuik cunammd
KONOaubvLyblH 3epmmey. bacmol mindemi — 2endepaix mindik 6eneinepoiy minodezi cunammany Oeyeelin aHblKmay.
Agvinubin mininoezi 2enoepiKk KOMNOHemmi KamMmumolt opazeonocusnsik Oipaikmepoi manoay Hamudiceci epiep
MeH 2tien0epOil IMHUKATLIK CIeopomunmepi, 01apobly 0MOACLIHOARbL HCIHE KO2AMOAZbl OPHbL MeH Mapmebecit
Kopcemedi 0e2eH KOPbImbIHObL AHCACAY2A MYMKIHOIK Oepeoi.

Keywords: gender component, phraseological units, masculinity, femininity, gender stereotypes.
Kinmmik co30ep: 2cenoepiix komMnowenm, Qpazeonocusiivl GIpaiK, MACKYIUHOIK, (EeMUHUHOIK, 2eHOepiiK

cmeopomun.

Kazipri Tagma THHTBHCTHKA XoHE (ppaseonorus
IIenriMi TTOHAPaJbIK Ke3KapacThl Tajlall eTETiH jKaHa
MIHCTTepAI KOIOMEH cumaTtanagsl. OchIIaiima, Til
MEH MOJICHHUCTTIH o3apa OalmaHBICBIH TyciHy XX
FACBHIPJBIH ~ COHBIHA  Kapad  (hpa3eorOTHsIIBIK
3epTTeyNiep — JIMHTBOMOJCHH, KOTHUTHBTI JKOHE
renyiepiik Qpaszeonorus OarbITHIHAA AaMyblHa ceben
6O IBI.

B.H.TenusHbIH alTybIHIIA, TIAAIH
(hpazeosoTUANBIK KYpaMbl «KOFaM ©31HiH YITTHIK CaHa-
Ce31MiH COMKECTeH IIPETIH aifHa» PETiH/IE KhI3MET €TeIi
[2;251]. ®pazeosorus — TUAIH MOJCHU TaHOATaHFaH
Kyleci 6oma OTHIpHII, Oip *KarblHaH, (PPa3eoTOrHsIIBIK
OIpITIKTEpPIiH CEMaHTHKACHIHIAFBl  YKaHAJIBIKTAPIbI
KepceTe OTHIPHIN, aJaM KOFAMBIHBIH JIaMyBIHIAFEI
Ka3ipri 3aMaHFbl YPIICTEPMEH KaTThl YHIECEI.

T'ennep — MaHBI3IBI QNICYMETTIK — MOJICHU CaHAT
6ombIn TacOBIIaNBL. ['eHAepiik 3epTTeynep HOTIKeCi
MacCKyJIHHIIK XoHEe (PEeMUHHHIIK Typasibl TYCIHIKTI
ammplll KaHa KoWMaHl, COHBIMEH KaTap, €XKelnri ouen
KapaMma — KalIIBIIBIFEl YPIICIH 3epaeneyre MyMKIHAIK
Oepeni. IlIpIHBIHIA, TiNTE KYPBUIBIMIBIK Tajaayiap
’kacay apKpUTbl TEHAEPAiH oNeMIIK Tiaep MeH
MOJICHUCTTEP/IC aJlaThIH OPHBIH Oelriieyre 0oabL.

lenmep  angpIMeH — oiennepAiH  epiepMeH
CaJIBICTBIPFaHIaF bl QICYMETTIK, MOJICHH,
MICUXOJIOTHSNIBIK ~ €PEKIIeTIKTepiH cHUmarray YIIiH
KOJIIaHBUIIBI, COJIaH KEeJiN KoFamjia oiell, epKeK Jen
TaHyFa MYMKIHAIK OepeTiH THUNTIK MiHe3 OiTicrepi,
HOpMayiap, peJjJep aXbIpaTbUIBIIl  KapacThpbLia
Oacrampl. FwutbiMma kyHi Oyrinre [neifin reHaep
TabWUFaThl TypaJbl TYPakTHl OipKeIKi Ke3Kapac >KOK.
Bip >kareiHaH, TeHAEPAlI OWHIay KYpBUIBIMBI HEMece
KBIHBICTBIK OHOJIOTHSIJIBIK KOHE OJIEYMETTIK MOJCHHU
KBI3METiH aHBIKTAN albIPYBIH FHUIBIMHU YATiCI, eKiHIII
JKarbIHaH, TeHAep KOFaM/la KaJIbIITacaThlH 9JI€yMETTIK
KYPBUIBIM peTiHe naiisivaanyna [ Knpummuna 1999, 3-

10 Gerrep].
lennmepimik  Kke3Kapac epiep MeH oHenaep
apachlHIarbl  OMOJOTHSUIBIK ~ Hemece  (PU3HKAIBIK

alBIPMAIIBUIBIKTAPABIH MaHBI3IBUIBIFEl FaHA EMec,
COHBIMEH KaTap OChI alibIpPMAIIBUIBIKTAPFa HET131ereH
MOJIEHH KOHE QJIEYMETTIK MOHIHIH 30p €KEeHIIriHJe.
lennmepnmik  3epTTeynepAiH  HETi3i  epiaep  MeH
oltennepnin MopTeOeciHIeTi, poiHAeT! XKoHe OMIpiHIH
e3re ¢  AacCHeKTiIepiHJeri  albIpMalIbUIBIKTAPIbI
cumaTray FaHa eMec, TeHJACPIIK pejaep MeH
KAaThIHACTAP apKbUIBI KOFamiaa OCKITLIeTiH OMWIIK MeH
YCTEMJIIKTi Tanaay OOJbIN TaObLUIaIbL.
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TinmiH reHaepiik Kikreny GakTopsl — ohen T
MEH ep Tl JaMybIHBIH KO3Faymiel Kyrm. Tinre
KYPBUIBIMIBIK ~TaJ[ay Kacay apKbUIBI TEHAEPIIK
HOpMaNlapIplH yaKbBIT TeH KeHICTIK meHOepine
e3repinl  OTBIPYBIH, ©OHEX MEH €p O KbIHBICHIH
JapalalTBIH  TUIAIK, CTHWIBIIK Oendrimep, Tl
Urepyzeri reHAep IiH poJliH alKbIHIayFa 00Ja bl

DeMUHHUCTIK TMHIBUCTUKA T aHAPOLICHTPU3MI
YIIiH, SIFHM OJKaJdIbl ajJaMra eMec, ep aJaMmjra
OarpITTaJIFaHbl VIIIH CBIHFA ajjabl. TUT SKBIHBICTHIK
Oenari  OolibiHIIA  oHenAepHiH  KEMCITYLIUIIKKE
YIIBIparaHbl YIOiH aiibimranabl. Byn kemciTymimik
TimE epKeKkTiK ¢opMmamapaslH OackiM  OOITyBIHAH,
«amam» KHE «Eep» YFBIMIAPbIHBIH KONTETCH TIIAepIe
coiikec KedyiHeH, an oHemnepZiH Oenrineynepinie
JKarbIMCHI3 OaranaynblH 0ackiM OOTyBIHAH KOpiHeIi.

Kasipri yakpITTa €Ki KBIHBICTHI KaTap 3epTTCHTIH
TeHIEPIIK 3epTTeyNepIiH Maia OOIFaHIBIFBI KOHIHIE
ceHIMIi aiTyra Ooyiaabl, MAOJipeK aWTKaHda —
JKBIHBICTAp ~ apachlHIArbl  albIpMallbUIBIKTAPIbI
QIEYMETTIK KypacThlpy ypaici. ['eHnep MHAMBUATIH
neyMeTTiK OipereiiriHiH mapamerpiepiHiH  0ipi
Oousibint  caHananbl. ['eHep XaNbIKTBIH CalT-AdCTYpi
MEH (ONBKIOPHIH, KYHIBUIBIKTAPBIH aHBIKTAWTHIH
aifHa icneTTi.

Tin FHUIBIMBIHBIH JKaHAJaH KaJBIITACHII Kele
JKaTKaH Ccajachl — FeHAEPIIK JIMHTBUCTHKA. [ eHaepiik
JIMHTBHUCTHKA FBIIBIMBI XYiere TyYCy YCTiHIE.

OpOip MOIEHHWET eNAiH Tapuxu TaXipuOeciHe
cydieHe oOTbIpbIN, Oenrimi  Oip  QpazeosnorusbIK
OipJlikTep apKbUIbl JlaMHbIH aca Oarajbl HEMeC 9JICi3
KaCHeTTEpiHIH TIpajJalMsulblK IIKaIaChlH KepceTeli.
CoHbIH IimIHAE ep axamaapAbl KEeKe CHIATTAWThIH
(pazeonorusuiblK OIpITIKTEp €peKlIe KbI3bIFYIIbUIBIK,
Tyaslpaapl. I'eHaepiik cumatTarsl (pa3eonoTHsIIbIK
OIpIKTEpHiH  CEMaHTHKANBIK  KIacCH(UKAIICH
(pazeonormsUIBIK  OipiiKTepae ep axaM MeEH oien
agaMIapAbIH KaHIal KacueTTepi KopiHic Taba bl qereH
CYpaKKa >kayan Oepyre apHaJFaH.

Martepuanabl Tangay OapbICHl, aFbUIIIBIH TiTIHAC
KapacThIpBUIATBIH ~ €p  aJaMHBIH  MiHE3-KYJIKBIH,
KBUIBIKTApPbIH KAJIBINTACTBIPATBIH JKOHE €H MaHbI3/Ibl
Oouiblll  TAaOBLIATBIH KAaCHETTEpHi Oeuin Kepceryre
0O0JIATBIHBIH KOPCETE/I].

I'enziepiik cunarrtarbl (paseonorusmiuepain oip
ayaHbl ep aZaMHbIH KOFam/ia ajlaTbhlH OPHbBIH, MiHE3-
KacHeTTEepiH, KUMBLI-OpEKEeTTEePiH TYHiH/IETeH.
AFBUIILIBIH TUTIHIE ep afamaap YIIiH epXypek, 0aTbul
aJlaMHBIH OCWHECIH KAllBIITACTHIPATHIH Oeiriiep ere
MaHbI36! 00JTbI TabbUIaAbL. Meicasbr: (as) fierce as a
tiger «xonbapeicTaii kaiipartei», a heart of oak
<«OKyperiHze oThl 0ap», a stout heart «kypek xxyTkam».
CoHBIMEH KaTap ep agaMIapiIblH CHIPTKBI KeJIOeTiH
OeiiHenenTiH TOMEHJeTiAeH (hpa3eoTOTUAIIBIK
OipixTep KoimaHsUIagsl: bald as a coot «rakpIpbacy,
«Kkackabacy; built like a brick «exi ubIFBIHA €Ki Kici
MiHTeHAelH». Ep agamMmapabIH oleyMeTTiK KarJailbiH,
OLTIMIUTITIH CUNATTAaNuTBIH (hpa3eosIOTUSITBIK
Oipiiktepre MbIHamap okaraael: a leading man
«KOPHEKTI KaiipaTkep», a man of means «0aii anam», a
man of position «i1aya3pIMIsl TyJIFa», a man of rank
<«OKOFaphbI MICH1 agamy», a man of family «TekTi agamy.

Mozxenn KypbUIBIMIAHFAaH —acHUMMeTpHsIapaa
TEHIEPJIK  KOHTpPareHTTepIiH  OpTaKk Oenrinepi
OoJFaHBIMEH, TUIIE OJAapABIH Oipeyi FaHa KaTeTOpHs
periHIe TYXBIpBIMAAnansl. MoceneH, arbUIILIBIH
timiage family man (orbacer Oap ep amam) mem
KoJgaHbpUTFaHbIMeH, family woman (otOacsr Oap ofiern)
Jen aWThIIMAWIBI, OWTKEHi, oWen, aHa, xap 0oy
oienniH ’KapaTBUIBICBIHA TOH KYOBUIBIC —pETiHIE
TaHplIagsl.  [larpuapxanaslk  MOJCHUETTE OTOACH
TaOUFU CallaHbIH QJIEYMETTIK JaMyblH Oiiaipesi.
CoHZBIKTaH aTanraH KaTeropusi ©31HeH-031 aHBIK
OosrFaH/BIKTaH  BepOajmel  TYCiHIK  Oepinmeiini,
TYKBIpEIMIanMaiael. Epkek yiriH kaMKop oke 60y —
i3ri ic, Oy TYCiHIK TiNAIK caHama >KaFbIMABI MOHIE
TYKbIpeIMAananel. OcChIFaH YKcac JXYMBIC iCTEHTiH
olien/ana, ickep oHeNn TIPKECTEPiHIH aHBIKTAYIIBI
KOMIIOHEHTTEPI oHel1 KBIHBICHIHA TOH EMeC ICYMETTIK
nmamynabl arFapTansl [ punenko 2005, 133-134 66.].

Oifen  agaMIpl  CHUIATTANTBIH  aFbUIIIBIH
(dpa3eonorusuIbIK OIpIIKTEPIHIH epeKIIeNiriH Tangai
OTBIPBIN, 0i3 OJIAPABIH KypaMmblHIa aHTPOIHOHHMAEP
00J1ybl MYMKIH €KCHIH aHBIKTaAbIK. MbIcasbl: to laugh
like little Audrey «bap >kaH-ToHIMEH KYIy», Big Bertha
«TonmblK ~ adienm». [eHmepnik  (paseorormmMaepIin
0achIc KOMIILIri ofien OeHHEeCiH CYITYIBIK YFRIMBIMEH
OailaHbICTEIpa OTHIPBIT CHIATTAIl JAapaJlaHIbIPFaH.
Meicansr: as red as a cherry «KpI3bUT IIBIpaiiBI», fresh
as a daisy «maprapuTka ryJiaaeii OarrsHy, as fair as a
lily «rmnus rymiegei cyiry». Onenaepal CunaTTaiTeiH
(dpazeonorusUIbIK  OIpMIKTEPAIH KypamblHAa JICIU
KOMITOHEHTI Ui KOJaHbLI1aabl. MbIcajbl: one’s good
lady «otieni, xy0aiibl», the first lady «xanbim», perfect
lady «kemeniK XaHBIMBD».

KopbIThiHABITANH KeTle, TeHIepIiK KOMIIOHETTEH
TYpaThIH  aFbUINIBIH  TUTIHIH  ()Pa3eoIOTHUSIIBIK
OipITiKTepiHe KYPTi3iIreH TaIay coJl YIT TUTIHIH JaMy
epeKIIeNiKTepiH JKOHE wiIT MOICHUETIHIH
TaHBIMJIBUIBIK KACHETIH, XaJbIKTBIH ©MIpJCH ajFaH
Oiimi, ToXiprOeci, TYHUETaHBIMBI, O TYKBIPBIMIAPEI
JKUHAKTaJFaHbIH KoepceTeni. COHIBIKTAH oiesl MeH ep

JKBIHBICBHIHA TOH TEeHJIePIIiK CHIIATTAFbI
¢bpaseonorusuiblk  OipiikTepai  Ty3im, — 3eprTren-
3epAeneyaiH MaHbI3kI 30P.
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Abstract

The main task of the draft laws is to create a system of incentives for the modernization of production, reduce
the impact on natural complexes, reduce the energy intensity of products and services. In such a situation, the
advantage is given to those enterprises automotive maintenance, which are not only able to provide high quality
services for maintenance and repair of motor vehicles, but also able to ensure compliance with environmental and
industrial safety requirements that meet international standards, to be able to confirm this compliance with regu-
latory authorities. One of the directions of solving these problems is currently the creation of integrated control

systems.

Keywords: car, motor company, automotive vehicle, motor transport, and structural elements of the vehicle,

the technical condition of the car, bounce in the vehicle.

Introduction. The market for automotive mainte-
nance services (ATS) reflects the economic situation,
which is currently characterized by the following fea-
tures: the blurring of differences between national mar-
kets, the widespread penetration of investment, tech-
nology and goods to foreign markets. Kazakhstan's ac-
cession to the world trade organization (WTO), the
transition of the economy to new conditions, the com-
petitive environment in the market obliges the heads of
ATS enterprises to pay more attention to the problems
of quality, environmental protection, occupational
safety and health. At the same time, the requirements of
not only customers, but also employees of ATS enter-
prises are changing, the requirements in the field of en-
vironmental legislation and labor protection are in-
creasing.

Changing the technical condition of the car.
The modern car of the middle class consists of 15-25
Table 1-Structural elements and their parameters

thousand details from which from 7 to 9 thousand lose
the initial properties at work, and about 3,5 thousand
details have service life less, than the car, and are object
of special attention at operation. From them from 200
to 400 details “critical™ on reliability which more often
than others demand replacement, cause the greatest idle
time of cars, labor and material expenses in operation.
In modern cars, approximately 3% of the range of spare
parts accounts for 40 to 50% of the total cost of spare
parts consumed; 9% - from 80 to 90% and 25-from 95
to 98%. This fact confirms the need to develop organi-
zational and technical measures at the ATP, aimed at
obtaining objective information about the technical
condition of cars and their components. Table 1 below
shows the name of the structural elements of the car,
their number in the car and design parameters charac-
terizing their technical condition.

Structural element of

the car Quantity

Construction parameter

Assembly, system from 15 to 20

Kinematic scheme; degree of mobility; structural formula;
type of connection, gears, supports and seals, etc.

Knot, mechanism from 70 to 90

Mutual arrangement of parts and assemblies; connecting di-
mensions, gaps, backlashes, moves, etc.

Detail from 15 000 to 25 000

Size and configuration; type of material, strength; quality
and accuracy of surface treatment; nature of interaction and
mutual movement; electrical, hydraulic resistance, etc.

The change in the technical condition of units and
components is influenced by constantly acting causes
caused by the operation of mechanisms, random
causes, as well as external conditions under which the
car operates or is stored. Accidental causes are caused
by violation of rules and norms of normative and tech-
nical documentation (hidden defects and design over-
load, exceeding the permissible limits, etc.).

Depending on the regularity of the wear process,
there are gradual and sudden failures [1]. Phase-out — a

slow gradual change in the state parameter from the
nominal value to the limit value. Sudden failure-abrupt
change of the status parameter to the limit value. Dis-
tinguish failures 1, I, 111 gr. complexities. The higher
the group the more time, material resources and labor
costs are required to eliminate it. The wear value of the
part increases during the entire run (L, ths. km) of the
car to the limit condition of the part, but the intensity of
wear (11, mm / 1000 km) is different at different stages
of operation (figure 1).
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oM - wear intensity, mm / 1000 km; 27 - wear, mm; oH(L) - dependence of the wear intensity of the part on the
operating time; Z(L) - dependence of part wear on operating time; Zp - wear limit value of the part; a - corner,
characterizes the change in the value of the intensity of wear parts; - the period of decreasing wear parts (burn-
in period); - the period of steady wear parts (warranty period); - the period of increasing (emergency) wear
parts (post warranty period)

Figure 1-Dependence of wear and intensity of wear of a detail on run of the car

After Assembly, the parts are mated along the pro-
jections of the micro-irregularities formed during man-
ufacture. The dimensions of the parts within the toler-
ances have deviations, which leads to macro-irregular-
ities of the parts-ovality, taper, non-planarity, etc. the
Actual contact area of the rubbing parts in the initial
period is small, so they are running in (figure 1, 2).
Burn—in is the process of changing the geometry of the
friction surfaces and the physical and mechanical prop-
erties of the surface layers of the material in the initial
period of friction. Usually, the burn-in is manifested
under constant external conditions as a decrease in fric-
tion, temperature and wear intensity. Reduction of
working wear is achieved by work of details in the fa-
cilitated loading and high-speed modes, with applica-
tion of special operational materials (oils, additives)
and the strengthened cleaning of them from products of
wear. On period prirabotki details (in for from 1 until 5
thousand kilometers) appoint regime obkatki car. The
period of steady-state wear (figure 1, I) is characterized
by a constant intensity of v/ (L) = const. This period is
characterized by the stability of working processes, in
which there is a gradual accumulation of stresses and
changes in the size and shape of the part. The duration
of the period is for various parts from 60 to 500 thou-
sand km of mileage of the car.

During operation, the wear of working surfaces in-
creases the gaps in the interfaces of parts, which leads
to deterioration of lubrication conditions, increased dy-
namic, shock loads; destruction of specially treated
wear-resistant surface layers. As a result, the intensity
of wear increases, which leads to a period of emergency

wear (figure 1, III). In order to exclude the complete
destruction of the part and the entire interface (espe-
cially for parts that ensure the safety of vehicles), the
value of the marginal wear of the IPR is set, corre-
sponding to the marginal state of the part at the begin-
ning of this period. Knowledge of the main causes of
changes in performance and technical condition is im-
portant both for improving the design of cars, and for
choosing the most effective measures to prevent fail-
ures and malfunctions in operation.

Implementation of integrated management system
(IMS) at ATS enterprises. The introduction of ICS in enter-
prises WILL allow to qualitatively improve the process of
management, planning and control over the activities of the
enterprise, will provide a proper representation of the results
of the enterprise to Western partners and potential investors.
This is especially true in the light of Kazakhstan's accession
to the WTO. Small and medium-sized enterprises cannot de-
velop ISMS in such a time-consuming way. However, it re-
mains obvious that the work on the creation of ICS can pro-
vide economic benefits to the enterprises of the
ENTERPRISE.

Currently, the issue of improving management
systems at domestic enterprises in order to improve the
efficiency of the entire enterprise has acquired special
relevance. The enterprise management system is not a
fixed structure, it is constantly changing. Today, there
are two directions in solving the problems of improving
management systems at domestic enterprises. The first
direction is to improve the quality management systems
(QMS) implemented at the enterprises, the second is
connected with the creation of integrated management
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systems (IMS) that unite various spheres of enterprise
management (quality management, environmental and
industrial safety management, etc.) [2].

The feasibility of creating the most integrated
management systems in the enterprise is due to the fact
that [3]:

* An integrated system provides greater coherence
within the organization, thereby enhancing the syner-
gistic effect that the overall result of concerted action is
higher than the simple sum of individual results;

* The integrated system minimizes functional dis-
unity in the organization that occurs when developing
Autonomous management systems;

* Creating an integrated system is generally sig-
nificantly less time consuming than multiple parallel
systems;

» The number of internal and external links in the
integrated system is less than the total number of these
links in several systems; the volume of documents in
the integrated system is significantly less than the total
volume of documents in several parallel systems;

* The integrated system achieves a higher degree
of staff involvement in the improvement of the organi-
zation;

* The ability of an integrated system to balance the
interests of the external parties of the organization is
higher than in the presence of parallel systems.

Integrated control systems can be divided into
three types [4,5]:

1. Isus operating on the basis of international
standards for quality, environmental safety and ensur-
ing conditions for effective and safe work of personnel.
The advantage of such ISMS is a significant accumu-
lated experience of domestic enterprises in the use of
basic standards and their coverage of the problems of
ensuring the effective operation of the entire enterprise.
Currently, a domestic certification system is being cre-
ated for these systems. However, in such systems there

is a problem of ensuring the necessary balance of re-
quirements for safety and competitiveness.

2. lsus, the integration of which is provided by
the" end-to-end " use of relevant information technolo-
gies, for example, CALS-Tqgxnojiorns. information
support of the product life cycle.

3. ISMS such as risk management, knowledge
management, etc. in such systems, the basis of integra-
tion is the representation of life cycle processes in the
form of information about the risks of non-compliance
or about the economy of knowledge about the pro-
cesses.

In [6] it is indicated that the basis for the integra-
tion of management systems can be any system that
meets the principles of ICS and meets the requirements
of the enterprise:

* In case of construction of quality management
SYSTEM (quality management system-QMS, table 2),
the aim is to meet the quality requirements of products
and services, first of all, the requirements of the con-
sumer.

In the process of operation on the technical condi-
tion of vehicles is influenced by both internal and ex-
ternal factors. Internal factors include the processes oc-
curring during the operation of the car, its units, sys-
tems, components, mechanisms and parts; qualification
of drivers; maintenance and repair personnel; techno-
logical processes used for maintenance AND Repair,
etc., and external-climatic; road conditions, etc. If in-
ternal factors by any influences (technical, technologi-
cal, organizational, etc.) it is possible to manage, to ex-
ternal factors it is possible to adapt only, by the reason-
able approach to this or that situation.

The main permanent causes of changes in the tech-
nical condition of the car, its units and mechanisms are:
wear, plastic deformation and fatigue failure, corrosion,
physico-chemical and temperature changes in materials
and parts.

Table 2-Conceptual model of management systems integration

Ne

DIIEMEHTHI CUCTEMBI
/1

OTaIbl HUHTCTpalun

1 Policy and planning

indicators);

* |dentifying priorities and their relationships;

* Derivation of existing links between system elements;

* Establishment of the requirements and expectations of stakeholders;

* Policy development and goal setting;

* Development of a management program (including a system of performance

* Resource allocation.

2 Information support

* |dentification of information needs;

* Definition of performance monitoring;

* Establishing requirements for is documentation;

* Define requirements for internal and external communications.

Perfection

* |dentify areas and opportunities to improve the effectiveness of the ICS

Assessment and

adjustment efficiency

* Determining how to evaluate the system and analyze its effectiveness and

5 Staff participation (competence);

* Development of personnel motivation and incentive system;
* Ensuring that the area of competence corresponds to the level of training

« * Statement of the problem assignment of responsibility;
* Ensure that the necessary resources (including staff time) are allocated and
acted upon in a timely manner.




40 International independent scientific journal Ne11/2020

* In the case of building an environmental management system (EPMs), the goal is to meet the requirements
of society to environmental safety.

* In the case of building a occupational health and safety management system, the goal is to meet the require-
ments of several stakeholders-society and personnel to occupational safety.

The developed concept of building ICS (table 2), focused on the integration process of creation on the basis
of information technology development includes:

* description of the main system requirements from the functional

divisions of the enterprise;

* description of existing solutions, including promising options, as well as General principles of interaction
of related systems;

* description of existing systems related to the operation of existing Autonomous systems.

Expediency of construction of ICS on MTE is explained by features of service and technological processes
at the enterprise (see table 3). ICS MTE is part of the General management system of the enterprise, because it
does not affect financial management, risk management, etc. ICS MTE includes [7,8]:

*  Quality management system;

* The control system in the field of environmental protection;

* Occupational health and safety management system.

Table 3 - features of service and technological processes of MTE influencing construction of ISU

Ne | MTE features Conditions for building ICS

A diversified range of services the MTE and a wide range of ap-
plications of ISC

1 | Multidisciplinary services

Small branching of the enterprise
structure

The complex structure of the techno-
logical process

2 Integration of enterprise functions in a few divisions

Branching links of technological operations with control and sup-
port processes

Limited number of management personnel, combining several
functions

Areas containing hazardous and harmful production factors, in-
creased risk to personnel

Environmental impact: emissions of harmful substances into the
atmosphere, petroleum products, suspended solids into industrial
storm water, the presence of solid waste exported to the city land-

4 | Number of staff 60 people

Presence of hazardous and harmful
production factors

The presence of man-made and natu-
6 | ral impact on the environment as a re-
sult of activities

fill

Important principles of creation of ISC of MTE
are system and process approaches to integrate all the
activities of the enterprise in a system of interrelated
processes aimed at improving service quality, customer
satisfaction, safety and environmentally friendly pro-
cesses of maintenance and repair of cars "KAMAZ".
The implementation of the project is formed in the long
term in the form of direct benefits by increasing reve-
nues from the provision of services, improving produc-
tivity and quality of services, cost savings in mainte-
nance.

Conclusion

1. The study of interrelation of identified
processes of ICS ATS to ensure MAINTENANCE and
repair of ATS using a graph representation of the
system model. The method allows to detect "breaks"
and "hanging" processes in the system, to identify loops
with feedbacks in the control circuit, to determine the "
key " processes of the system. On the basis of these
researches the process model of ICS of anti-terrorist
operation satisfying requirements of functional
completeness is developed.

2. It is established that the developed method
provides an economic effect by reducing the
complexity of development, reducing the cost of
certification, reducing the cost of inspection control
ICS MTE compared with the total cost of development,

certification and
management system.
3. In the analysis of problems of computerization
ICS MTE identifies ways of solving the problem of a
systematic information processing process ICS MTE
("the concept of information security ICS MTE"). The
functions and integrated data on the processes that
should perform and contain the information support of
the MTE ICS processes are defined. Computer
generation and maintenance of data on processes,
documentation, records and internal audits in
accordance with the requirements of 1SO 9001, 1SO
14001, GOST 12.0.230 is a new task for ATS
enterprises and requires the use of appropriate software.
It is established that the solution of this problem can be
carried out by combining specialized software tools
that implement the computerization of individual
functions of information support of the MT ICS.

inspection control of quality
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The paper presents the results of corrosion-mechanical and metallographic studies of oil well equipment with

a long service life.
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pacmpeckuearnue, HACOCHble UmaHeu.

AxtyanbHocTh Tembl. OOcamgueie (OT) wu
HacocHo-Komnpeccopuble Tpyosl (HKT) sBisrorcs
HanboJee OTBETCTBEHHBIM M JOPOTOCTOSIINM 3JIEMEH-
TOM CKBR)XHHHOTO 000PYZOBaHUS, HCIIOJIb3YEMBIM IIPH
no0bue He(TH M 3aKauke BoAbl. [loxbeM rasoxusu-
KOCTHOW CMECH W3 MPOAYKTUBHOTO IUIACTA HA TIOBEPX-
HocTh ocymectsisterca no HKT HezaBucumo ot crno-
co6a no6wrau (pOHTAHHBIN, Ta3MU(THEIN WK MEXaHU-
3UpOBaHHBIN). B 3aBUCHMOCTH OT JWHAMHYECKOTO
YPOBHSI KOJIBIIEBOE IPOCTPAHCTBO, 0Opa3yemMoe BHYT-
peHHEH CTOpOHON oOcCamHOW W BHEIIHEH CTOPOHOH
HACOCHO-KOMITPECCOPHOM KOJIOHHBI, 3aIOJHAETCS J0-
OBIBACMOM MPOAYKIUCH, TO3TOMY KOPPO3HOHHOE BO3-
neiicrBue 1ol cpeapl Ha HKT u 06cannyio KoJoHHY
NpakTHYecKn oanHakoBo. Kpome toro, B Hedremnpo-
MBICJIOBOM MPAaKTUKE HEPEAKO BCTPEYAIOTCS Clydyau

HApPYIICHUs IETOCTHOCTH O0CATHBIX IKCIUTyaTalllOH-
HBIX KOJIOHH B 30HE (QHIIBTpPa B IPOIECCE OCBOCHUS U
SKCIUTyaTalliu CKBa)XUHBI. B mepBoM ciyvae Hapylie-
HUS SBJSIFOTCS CIEICTBHEM JeHCTBUS mepdopaliud, a
BO BTOPOM — pPa3pyLICHHs NOPOJ MPU3a00HHON 30HKI U
o0Opa3oBaHMs BHIPAOOTKH BOKPYT HIDKHEH YacTH KO-
JOHHBI. [103TOMY HEBO3MOXKHO TPEIOXPaHUTH 00ca-
HbIe KOJIOHHBI OT BHYTPEHHEH KOpPPO3WH 0€3 KOM-
IUIeKcHOTo pemeHust npoonemsl 3ammtel HKT ot kop-
pPO3UH ¥ TEPMETU3AINN PE3LOOBBIX COSTUHEHUH.
AHanu3 MPOMBICIIOBBIX TaHHBIX MMOKa3bIBAET, YTO
aBapuu ¢ kosjonHaMu HKT npoucxoasr uz-3a Hanuyus
B TpyOax 1e(heKTOB 3aBOACKOTO MPOUCXOKICHUS U TT0-
SIBUBLIMXCSL B HUX B MPOLIECCE DKCIUTyaTaluu MOBpe-
KICHUM, a TaKKe HApYHICHHM TEXHOJOTHH CITyCKO-
MOABEMHBIX omepanuil. B mpakTtuke skcmiyarauuu
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HKT BcTpeuaroTcs pa3ubie BuabI aBapuidi. Ho Hanbonee
4acTo 0OPBIB TPYO M X HETEPMETUYHOCTD BBI3BIBACTCS
TOYCYHOW (MUTTHHTOBOM) KOppo3weil BHyTpeHHEH u
Hapy>HOH IOBEPXHOCTEH, KOPPPO3UOHHO-BOJIOPOJ-
HBIM U CyIb()UAHBIM PACTPECKUBAHNEM I10]] HAIIPSDKE-
HHEM.

Kpowme aBapwuii, cBsI3aHHBIX HEIMOCPEACTBEHHO C
MOBPEXXICHUAMH CaMHUX TPyO, NMPOUCXOAAT aBapwH,
BEI3BaHHBIE KOPPO3HOHHBIMH ITOBPEXICHUSAMH KOJIOHH
riryOonHHO-HacocHBIX mtadT (HII) 1 yctheBoro 000py-
noBanwus (Tabm. 1)

Tabnuna 1. Kopposuonnsie noBpexacaus HKT u Hacocubix mrtanr B OAO «TroMeHcKkas HeTsHAS KOMIIAHUS —

BP» B 2011r
Tun oSopyaosars ITokazaTesnp aBAPUIHOCTH, aBAPUU/KM B TOJT Beero apapuii
CHIIII - 1 CHIAI - 2
HKT 0,34 0,27 192
HacocHrle mranru 0,052 0,039 64

[Toutu Bce BUABI MOBPEXKIESHUN MOTYT MPUBECTU
K aBapusiM C TSXKEJIBIM UCXOJOM — MaJCHUI0 KOJIOHHBI
B CKBa)XUHY, €CJIM CBOEBPEMEHHO UX HE BBIABILATH U HE
npexynpexnaTs. Kak ycTaHOBIIEHO TPaKTHKOM, B TO-
CJICITHHE TOABI Ha HEPTIHBIX MECTOPOKICHUSAX 3aral-
Hoit CumOmpH 3aMeTHO BO3pOCTa aBapUITHOCTH CKBa-
JKUHHOTO 00OPYAOBaHISI, B OCHOBHOM H3-3a €T0 KOPPO-
3HOHHOTO  ToBpekacHus. OcoOeHHO mpobiema
KOppO3MH CKBR)XWHHOTO 00OpyZOBaHUS HpHOOpena
3HAYUTEIBHOCTh C BCTYIUICHHEM OTIENIBHBIX HEQTs-
HBIX MECTOPOKACHUI Ha TO3THIOI CTaJuio paspa-
60T1ku. Kak mokaspiBaeT MHOTOJIETHUH OTBIT KCILTya-
Taru He(TEIOOBIBAIONINX CKBAXKHH, POCT YUCIA HX
aBapuil (puc. 1) xapakTepeH, TJIaBHBIM 00pa3om, st
CKBa)XMH, OOBOJHEHHOCTh KOTOPBIX IpeBhImacT 80-

90%. C apyroii CTOPOHBI, IPU ITOH OOBOJTHECHHOCTH
HAMOOJIBIIICE YHCIIO OTKA30B CKBAXKUHHOTO 000py/10Ba-
HHUS NPOUCXOIUT B CKBAXKHUHAX, MPOAYKIUA KOTOPBIX
COJICPKHUT TOBBIMICHHOE KOJIHYECTBO CEPOBOIOPOJIA.
OpmHaKO cpeay TaKUX CKBaKHH UMEIOTCS 0c000 aBa-
puiiHbIE, A€ B FOJ IPOUCXOIUT OT 2 10 4 aBapUilHBIX
OTKa30B. AHaJU3 YCIOBHU SKCIUTyaTalldill 3THX CKBa-
JKIH TIOKa3bIBACT, YTO IUIACTOBBIC JKHUAKOCTH yKa3aH-
HBIX Y4aCTKOB 00BOJHEHBI Oosiee, ueM Ha 90%, comep-
JKaT 3HAUYUTEIbHOE KOJIMYECTBO cepoBogoponaa (ot 50
o 100 1/1) u KIeToK Cynb(haTBOC-CTaHABIMBAIOIIUX
6akrepuii (CBB) (ot 10? no 10° ki1./mi1), KOTOpHIE aK-
TUBU3UPYIOT KOPPO3HOHHO-BOJIOPOIHOE U BOJIOPOIHO-
MEXaHHUYECKOE pa3pyIlICHHs MeTalia TpyoO.
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Puc. 1 Jluacpamma asapuiinocmu cK8aircuHno2o 060py0o8anus
6 OAO “THK-BP”

MaTtepuaJbl, 000py10BaHHE, METOIUKH U KPH-
Tepuu ucciaeqoBaHui. [ mccienoBaHusS KOPPO3H-
OHHOM CTOMKOCTH, IOBEPXHOCTHOI'O B3yTUsl, BOJOPO-
JIOM MHIyIupoBaHHOTO pacTtpeckuBanus (BUP) u co-
NPOTHUBIISIEMOCTH  CYJIBGHUIHOMY  KOPPO3HOHHOMY
pactpeckuBanuio moj HanpspkeHreM (CKPH) ncrons-
30BaM oTeuecTBeHHBbIe oOcamubie (OT) m HacocHO-
kommpeccopaeie (HKT) TpyObl U HacOCHBIC IITaHTH
(HILI). B xauectBe OT mpuMeHSIH TPYOBI C YCIOBHBIM
o6oznagernem OTTM 219x10.2-J1 TOCT 632-80, u3-
rorosierHbie Mo 'OCT 8732-78 «TpyOsl cranbHbIE
OecimoBHBIC TOpsYEeHOPMUPOBAHHBIEY, C TOJITUHON
crenku 10,2 MM u rpynm npounoctu Jl u E; HKT —
NpUMeHsu TpyObl Tunopasmepa 73x7,0 mm o F'OCT
633-80 «TpyObl HACOCHO-KOMIIPECCOPHBIE U MYy(THI K

HHUM»;, HACOCHBIC ITaHTH 19,2 MM, M3rOTOBJICHHBIC
CepUIHBIMH MapTHAMHU Ha TPYOHBIX 3aBojax Poccum.
Amnanoramu 3apyoexssix Tpy6 cinyxuian OT u HKT B
COOTBETCTBHM C  MEXJIyHapOIHbIM  CTaHAApPTOM
5SAXAHMU Beicokomnpounsle TpyOst P-110 (OT) u P-105
(HKT). B kauecTBe 3KCIIEpUMEHTAIBHBIX HCIOIb30-
Bay TPyOBI M IITAHTH, N3TOTOBJICHHBIE Ha TaraHpor-
CKOM METAJUTyprHIecKOM KOMOMHATE U3 CTallei, MOJIH-
(UIIPOBAHHBIX MHKPOAOOAaBKAMHU PEIKO3EMEIBHBIX
3JIEMEHTOB (IIepHuii).

UccnenoBanus obpasuoB 1pyd (OT m HKT) m
mrarr (HII) mpoBoawin B cTaHAapTHOHW CEPOBOJIO-
poxnoii cpene NACE (5%-i1 NaCl + 0,5% CH3COOH
+ nacwimenne H,S; t=20+2°C; pH~3) u miacToBoOi
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Boze CaMOTIIOPCKOTO MECTOPOXIAeHHUs (00IIasi MUHE-
pammzanust 30-35 MI/i; THN XJTOPUIHO-KaJIBITUECBBIH;
pH 6,8-7,8; HoS~2,5 mr/m; comepkanue OakTepuii B
nepekaurBaeMoM npoaykre 6,0x10%-2,5x10% ki./cm®).
CKOpOCTh KOPPO3UH 0y OINPEACISIN TPaBUMETpHUYC-
CKUM MeTonoM, BpeMs uchbiTaHmid 480 4. 3HaueHHs

., T/(MP4)

CKOPOCTH KOppo3uu vy (r/m?-u) craneir OT, HKT u
HIII, ompenenennoii B pactBope NACE u macroBoit
BOJIe, rpauvecKy npeCTaBICHbI Ha pUC.2.

0,20
0,16} ¢ _

0,12 -
0,08 |-

0,04}-
0

9 10 1 11 3

O, T/ (M24)

0,030

0,028 |- 6

0,026 -
0,024

0,022
0,020

a0l
9 10 1 11 3 4 5

7 8 2 6

Puc. 2 Cxopocms xopposuu obpasyos mpyo (OT u HKT) u wmane (HILLI):
a — cpeoa NACE, 6 — naacmosas 600a, nymepayusi 06paszyoe coenacho maoi. 2.

OOpasupl TpyO M HITAHT UCHIBITHIBAIM TaKKe Ha
ckioHHOCTh kK BUP cormacuo crammapry NACE TM-
02-84, mockoJIbKy TaKo# TecT 00s3aTeNeH IpH BEIOOpE
Marepuana TpyOHOTO He(TSIHOTO COpTaMeHTa, TpaHC-
MOPTUPYIOLIETO TPOAYKTHI C IIPUMECHIO CEPOBOJO-
pona.

UccrenoBamn BUP mpsMoyronsHBIX 00pa3IoB
qumHoi 100 MM (Bnonb mpokarku), mupunod W = 20
MM (TIOmepeK MPOKATKHW) M TONMMUHON 7 (TonmmuHA
CTEHKH TPYOBbI C pacdyeToM IPHITyCKa Ha MeXaHH4e-
CKyI0 00pabOTKy 0 META/UTMYEeCKOTo OJiecKa), KOTO-
poie Bbipe3any depe3 120°C mo koHTypy TpyOsl. Tect
npeaycMaTpuBaeT 96-4acoByro BBIJIEP)KKY HalpsDKeH-
HBIX 00pa3loB B CHHTETHYECKOH MOPCKOIl BO/iEe KOM-
HAaTHOW TEeMIIepaTyphl, HACHIIEHHONH CEpOBOAOPOJIOM
Ipu aTMOC(EpPHOM [aBJEHUH, a TaKXKe B pPacTBOpe
NACE (5%-ii NaCl + 0,5% CH3OOH, HempepsiBHOE
Haceimenne HoS co ckopocthio GapOotupoBanus 10
Mi/MuH; pH = 3), npuieM MUHUMAaIBHBIN 00BEM pac-
TBOpa coctaisn 4,0 Mi/cm? moBepxHOCTH 06pasia. B
JanpHeHmeM o0pas3isl paspes3aid, a MOBEPXHOCTh
cpe3a MoJMPOBAIIM U IIPOTPABJIMBAIU B CPE/ie XUMHYE-
CKHUX peareHToB. Bce oOHapyKeHHbIE ITPU YBEITHYSHUN
%100 TpemuHbI H3MEPSUTH KPOME TeX, KOTOpbIe Haxo-
JVJINCh Ha PAcCTOSHUM 10 1 MM OT BHYTpeHHEH M
BHELIHEH NOBepXHOCTH oOpasna. Ha ocHoBanum pe-
3yJIbTaTOB U3MEPEHHUH PACCUUTHIBAIH KOAPUIIHEHTHI
YYBCTBUTEIBHOCTH CTAIHM K MHIYLIMPOBAaHHOMY BOJIO-
POZOM Pa3pyILICHHMIO TI0 CIEAYIOIUM (HOopMyJIam:

K03 GHUIMEHT JUITMHBI TPEUIMHOO00pa30BaHUs
CLR = (Za/W)-100%,
KOX(PHUIHUEHT UTHUPUHBI TPEITUHOOOPa30BAHUS
CTR = (2b/T)-100%,

rae £a u b — cymMa COOTBETCTBEHHO MPOJI0JTb-
HBIX U TIOTIEPEYHBIX Pa3MEpOB YYAaCTKOB TPEIIHMHO00-
pa3oBaHMs, MM.

B cooTBeTcTBHE ¢ MeXIyHApOAHOI crieruduka-
I[e} YCTaHOBJICHBI CIEAYIOIIHNE TPeOOBaHUSI K BOJO-
POJIHOM cTOMKOCTH TPYOHBIX cTaneii: 1t BUP — koad-
¢urents! muHbl TpemuHbl CLR < 6% u TommmHb!
tpeumubl CTR < 3%.

Cxknonnocts craneit k CKPH omnpeaensiu co-
rnacHo crannapty NACE TM 01-77 (90), meton A, Ha
LMITMHIPUYECKUX o0pasiax anaMeTpoM 6,4 MM, 4TO
MI03BOJISIA TOJIIMHA CTEHKH TpyO. VcmbiThiBanu 00-
pasisl Ha ycTaHOBKax rupeBoro tuna YCMP-6 non

min
Harpyskoit 0,800 (B KaKIOM IKCIEPHMEHTE HC-

MOJIb30BaNK 10 5 o6pasior). [Ipu 3TOM omnpeaensum
ITOPOTOBBIC HAIPSIKCHUS Ossc TSI TOTO, YTOOBI CpaB-
HUTH Ka4eCTBO CTaleH Pa3HbIX MapoOK, BBITYCKACMBIX
Pa3IMYHBIMH 3aBOJAaMHU-M3TOTOBUTEISIME TPYO. Y cito-
BHs WCIBITAHWH [0 3TOMY CTaHIAPTY CJCIYIOIIUE:
MPOJOIKUTENEHOCTE — 720 u B 5%-HOM pacTBOpe
NaCl, cogepxamem 0,5% CH3OOH m HachIieHHOM
H,S; pH = 3; t=20+2°C.
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IMTapameTp Gssc ONPENEISIIN U3 3aBUCHMOCTEN Of —
lgr (o1 — HavanBHOE HArpY)KEHHE; T — BPEMS JI0 Pa3py-
IIEHUS, ), IPY KOTOPBIX 00pasIbl HE pa3pyIlalOTCs Ha
NPHHATONW BpeMeHHOMN 6Gase ucnbTanuii. Crenyer oT-
METHTb, YTO HECTAHIAPTU30BAHHBIM, HO B TO K€ BPEMS
OOLIETIPUHATBIM KPUTEPUEM IIPUTOIHOCTH CTAJIU K IKC-
IIyaTalyy B Cpeie, CoAepIKaiieil CepoBoaOpOI, SBIIs-

min
ercs cootHomenne Oiggc lo 0.2 . Ecin oHO mpeBbI-

maet 3HadeHune 0.8, TO MaTepHan cuuTaeTCs MPUTOJI-
HBIM K HCIIOJIb30BaHHIO. 3aBUCHMOCTH Ossc — T CTPOMIIH
[0 MHHUMAaJbHBIM 3HAYCHUSAM BPEMEHH 10 paspylie-
HUS TI0/1 K&KA0H Harpy3Koi, IOCKOJIBKY HCIIOJIb30Ba-
HHE CPEeJHUX 3HAYCHUH T HEJJOITYCTUMO BBHY HEOOXO-
JUMOCTH  TapaHTHPOBaHHOW  paboTOCIOCOOHOCTH
HedrerazoBoro 00OpYIOBaHHS B TEXHOJIOTHUECKHX
cpeziax C CepOBOIOPOIOM.

IToaroroBky 06pa3noB u ux ucneitanue Ha CKPH
nu BUP mnpousBoauiv COINIaCHO MEXAYHApOIAHBIM
cranaaptam [1, 3 ,4, 6, 7].

Merannorpapudecknue HCcie10BaHUs IPOBOIIITH
C TPUMEHEHHEM DPACTPOBOTO 3JIEKTPOHHOTO MHKpO-
ckorra GSM-35CF (pupma «Ixeom», Anonus). Coctas
HEMETAJUTNYECKUX BKITIOYCHUH U3ydan Ha SHEPTOIHC-
TEpCHOHHOM  criekTpomeTpe  «JImHk-860» (dhupma
«JImaky, BemukoOpuranms). OnpeneneHue o0beMHON
JIOJIA ¥ Pa3MEpOB HEMETAIUINYECKUX BKIFOUEHUH MPO-
BOJIMJIOCH Ha KOJIMYECTBEHHOM TEJIEBU3MOHHOM MHK-
pockorie «KBantumer-720» (¢pupma «Mertanc Pu-
cepu», BennkoOpuranus).

XapakTepucTHKa, XAMUYECKUI COCTaB U MEXaHH-
YeCKUe CBOICTBA UCCIEAYeMbIX TPYO M INTAaHT MpHBE-
JIeHBI B Ta0M. 2.

HccaenoBanusa CKPH. Cknornocts 1py6 (OT 1
HKT) n Hacocusix mranr k CKPH rpaduyaecku n3o0-
pakeHa Ha puc. 3. BunHo, 9T0 HanOOIBIINM COTIPOTHB-
JICHHEM XapaKTepH3yIoTcsa oOcanaHble TpyOs! U3 cTaIel
ycnoBHoro oboszHaueHus C-OT, mapku C-75 (mpoms-
BozacTBo ['epmanun) u rpymnns! J; HKT u3 craneit 9C-
HKT, rpynnst E. Huskyro conporuistemocts CKPH
MIPOSIBWIM BCE OCTaJIbHBIE 00CalHble U HACOCHO-KOM-
MIPECCOPHBIC TPYOBI ¥ HACOCHBIC IITAHTH.
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OnHaKo ciieyeT OTMETUTD, YTO a0COIIIOTHBIE 3Ha-
YEHHS Oissc 1€ HE CIIEIYeT MCIOJIB30BaTh IPH IPOEK-
TUPOBAaHUH HePTEra30J00BIBAIOMIETO 000pPyIOBAHUSI
[0 IPUYMHE OTCYTCTBHS HAAEKHBIX METOJOB IIPOTHO-
3UPOBAHUS UX YCTAJIOCTH B MIPOIECCE MPOMODKUTEIb-
HOH 3KCIUTyaTaIu, TOCKOJIbKY OHH MOTYT H3MEHSTHCS
0[] IeHiCTBHEM MHOTHX (PaKTOpOB (KOHIICHTPALIUH Ce-
POBOJIOPO/A U €TO MapIHANBHOTO AaBICHUS, pH, TeM-
neparypsl NepeKadyuBaeMoro MpoJIyKTa M OKpYKaro-
el atMocgepsl, TEXHOJIOIMYECKUX OCTAaHOBOK, 000-
pyznoBanus u ap.). [loaTomy B pacyerax Ha IPOYHOCTH
kosioHH OT u HKT ckBaxuH, ompeneneHuH UX TOJ-
IIMHBI CTEHOK OCHOBHBIM HCXOJHBIM IIaPaMETPOM SIB-
JSIETCSI MUHAMAJIBHO JOITYCTHMOE 3HaUCHUE YCIOBHOM

min
rparuipl Tekydectn O o

Oaser MIla

cTajiu, a TMPUTOJAHOCTH
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KOHCTPYKIMOHHBIX MaTepUajoB OLEHUBAIOT C MOMO-
LIBIO MOPOTOBBIX HAMPSDKEHUH, KOTOPBIE BBIPAXKAET KO-
3G UIMERT BIUSAHKA CPEIbl — kssc = Olsqc lo (r)n ;n
Cranb CUUTACTCS IPUTOIHOM AJISI IKCIUTyaTalluH B TeX-
HOJIOTHYECKHX CpeliaX, C BHICOKUMHU KOHICHTPALIHSIMHU
ceposomopona (~ 10 20 MoiL. %), eciu Ksse > 0,8.

Haubomnee BBICOKYIO pabOTOCIOCOOHOCTh MMEIOT
cranu OC-OT, OC-HKT, 3C-HII u C-75, nns koro-
pbIx Ksse > 0,8. Crans rpynnsl npounocts [l umeet Kssc
= 0,72. OcTraspHBIE CTAIU XapaKTePH3yIOTCS HU3KUMU
3HaueHUAMH Kssc = 0,4...0,6. Takum 06pazom, paboro-
CIIOCOOHOCTH cTaneil s TpyO HedTerazoBoro copra-
MEHTa, OL[CHHBaeMasl mapaMeTpoM Ksg U Otssc OTIIHYA-
eTCsl.

720

F @

[

J

T

9 10 1 11 3

Puc. 3. Ckronnocmo x cynvuonomy Koppo3uoHHOMY pas3pyueHuro noo HanpsdiceHuem (a) u nopo2osuvle sHave-
HUsL conpomuenerusi emy (6) cmaneil: 0003HAUEHUSI COOMBEMCMEYIOM Hymepayuu maoi.2; pasopoc sHaveHul
Ossc He npegviiiaem = 10-15%

PesynbraThl HCCHEOBaHHUS CONPOTHBISIEMOCTH
ctaneit CKPH xopoIo koppenupyroT ¢ pe3yabTaTaMu
OTIpeZIeTIeHUs] TPAaBUMETPHUUECKUM METOJIOM CKOPOCTH
o0meit koppo3un kak B pactBope NACE, Tak u B mia-
cToBO# Bome. M3 maHHBIX nmarpamMMmbl (cM. puc 2)
BuaHO, 9T0 B cpeae NACE cxopocTs Koppo3un craneit
npUMepHO B 6—9 pa3 BblllIe, YeM B IUIACTOBOW BOJE U
orBedyaer derBepromy (K = 20..40 Mxm/ronm), a B
cpene NACE — mectomy (K = 110...190 mkm/rom)
OaymaM KOPpPO3WOHHOHM cToMKocTH 1o 10-0anmpHoM
mkane (F'OCT 13819-68). CnenoBaTenbHO, IO KOPPO-
3MOHHOM CTOMKOCTH OTEUECTBEHHBIE TPYOHBIE CTayN
He(pTSHOro copTaMeHTa He YCTYMAaloT 3apyOeXHBIM,

'_-;"n? e
s

.
gy

R A
¥ %;’,‘)B:Ré'j

ey

PR Ty

MOCKOIbKY pasHuna Kss (Kx) MeXIy TpyOHBIMH CTa-
JISIMA HeOOJIbIIasi U OLEHUBAETCS OJUHAKOBBIMHU Oai-
JIaMHu.

HccnenoBanusi BUP. Pe3ynbraThl ncciaeoBaHUs
BUP 1py0OHBIX cTaneii (0e3 MpuioXeHHsT Harpy30K) Mo-
kazany, uro B pactBope NACE mpowucxoaut Bomopoa-
HOE€ PAaCTPECKHBAHHE W MOBEPXHOCTHOE B3AYTHE CTa-
neit P-105, P-110, JI u 40 (puc.4), Toraa Kak B IIacTO-
BOW BOJE TOBPEXIAEMOCTH CTaylell He HaOJIOIAIH.
PacueTHble 3HaUeHHs TOKa3areneil BOJOPOAHOIO pac-
tpeckuBanust BUP s aTux craneii cocrasisitor: CLR
=3,2...4,8%, CTR=6,9...12,4%, 4T0 HE OTBEYAET TEX-
HUYECKHM YCIIOBHSIM.

.‘&J‘

Puc. 4. Tpewuna BUP (a, x 25), CKPH(6, % 175) u nosepxnocmnoe 830ymue (8, * 125) memanna npu ucnvima-
Huu 0bcaonvlx mpy6 uz cmanei P-100
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Metannorpaduyeckue ucciienoBanus. Merai-
JorpauuecKkuM aHaJIU30M YCTAHOBJIEHO, YTO Ha IIO-
BEPXHOCTH 00pa3IoB TpyO He(PTIHOTO COpTaMEHTa IPH
OJHOBPEMEHHOM BIIMSHHU CEPOBOAOPOICOIEpIKAIICH
Cpenbl ¥ HANPSHKCHUH 3apOXKAAI0TCs MUTTUHTH, KOTO-
pBIC BIIOCJIEACTBHM IIEPEPACTAIOT B TPEIIMHBL. Tpe-
muHel npu CKPH pasBuBatoTcs neprneHIUKYISIpHO
HaIpaBJIeHUIO TEKCTYPHUPOBAHHS METaJlIa U HarPy3KH.
Hapsiny ¢ 9TUM B OTHENIBHBIX MECTaxX HaOI0JaroTcs
MPOJIOJBbHBIE PACCIOCHHUS — TPEIIMHBI, MEePIEHINKY-
JSIPHO KOTOPBIM PaclpOCTPaHsAETCsl TPEIUHA, Xapak-
tepHas 1t CKPH, a Ha nosepxnoctu — B3nytue. O6-
uenpuHATo, yto BUP u B3nyTHE cTaneil pa3BUBarOTCs
TOJBKO IIPH OTCYTCTBUM BHEIITHUX HANpPSDKEHUH, a 1MoJ
Harpy3koit — CKPH. ITockonbky mcciemyeMbie CTamu
He ckJIoHHBI K BUP 1 B31yTHIO B OTCYTCTBHE HArpy30K,
TO TIOJIyYCHHBIC PE3YNbTaThl CBHICTEIBCTBYIOT, UTO
BHEIITHNE Harpy3Kd CTUMYJIHPYIOT 3TH BHIBI pa3pyliie-
HUHA TpyOONpPOBOMHBIX cTajneld. MHOrue wuccienoBa-
TeJIW CUUTAIOT, YTO ocHOBHOM mpuunHoit CKPH Tpy6-
HBIX CTaJICH HCCIIENYEMBIX TUIIOB, KOTOPBIE XapaKTEpHU-
3YHOTCSA BBICOKMMU BA3KOINJIACTUYCCKUMU CBOMCTBaAMH
u Hu3Koit TBepaocThio (HRC<22), MoxeT ObITh MOBBI-
MIEHHOE coJlepKaHue cepbl U hocdopa u (WIN) JIOKAITb-
HOoe 0O0pa3oBaHHE WIOJIBYATHIX CTPYKTYP MapTeH-
CUTHO-OCHHUTHOTO BHUIA.

Hammm mccnenoBanust He BBIABIIIM 0Opa3oBaHUS
UTOJIbYATHIX CTPYKTYP B MOABEPTHYTHIX HCIIBITAHUSAM
obpasiax. AHaIN3 XUMHIECKOTO COCTAaBa U MEXaHWIe-
CKUX CBOMCTB (CM. Ta0JI. 2) HCCIIeIOBAaHHBIX CTaJIeH Mo~
Kasajk, 4YTO TOJIbKO OKCIECPUMCHTAJIbHBIC CTalik
(ycnoBHOe o6o3HaueHne DC) HaxoAdTCs B Mpeenax
TEXHUYECKUX TpeOOBaHUN MEXKIYHAPOJHOTO CTaH-
napra (Crnenndpukauus SPC-62900-XP-0072), xoro-
pble JIOMYCKAlOT HEOOJbIIOE KOJIMYECTBO BPEIHBIX
npuMeceii, B 9actHocTH, cepsl (<0,012%) u docdopa

n, %

30

20

10

0

2,2

1,0 1,4 1,8

(<0,012%). IlpubmwkaeTcs K TaKUM TPeOOBAHUAM 3a-
pybexnas cramp C-75, KoTopas Mmokasajga BBICOKHE
koppo3uoHHEIe cBoticTBa B cpene NACE. Bee ocrans-
HBIE CTaJId COJEPIKaT IOBOJILHO OOJIBIIOE KOJINYECTBO
cepsr (0,020-0,039%) u docdopa (0,021-0,040%), aro
MOJKET BBI3BAaTh 00pa30BaHUE CYIb(QUIHBIX 1 HEMETaI-
JIMYECKUX BKIIOYEHHH, SBISIOIIUXCS, KaK IPaBUIIO,
04aroM 3apokAeHHs KOPPO3UOHHBIX TpeluH. Ciexyer
00paTUTh BHUMAHHUE HA TO, YTO 3TH CTAJM XapaKTepH-
3YIOTCSl BBICOKOW KOHIIEHTpAIHEH PacTBOPEHHOTO BO-
nopoza (0,0030-0,0072%). Ecnu npuHATH BO BHHMA-
HUE aJICOPOLIMOHHYIO TEOPHIO OXPYITUYHNBaHUS MeTaIa,
TO MOJ IEHUCTBUEM MPUIIOKEHHBIX HANPSKEHUN B CTa-
JISIX, KOHTAaKTHPYIOIIHX C arpECCUBHON KOPPO3UOHHOM
cpernoit, Bogopon audpyHIupyeT, Kak MpaBmiIo, K Jie-
(heKTaM KpUCTAINTMIECKON CTPYKTYPHI WII K HEMETall-
maeckuM BKroueHmsM (HB). AncopOupysce Ha mo-
BEPXHOCTH I'PaHHUIIBI «OCHOBHOH MeTaiut — HB», Bomo-
poll CHOCOOCTBYET pa3phlBy MEKKPHCTAIITHYECKUX
CBsI3el, 4YTO MPHUBOJUT K 3apOXKICHUI0 MHKpOTpe-
LMHBI, KOTOpast MO NEUCTBUEM HANPSKEHUM mojpac-
TaeT J0 pa3MepOB MaKPOTPEIHHEI.

OxcnepumenTanbhbie ctanu DC-OT, DC-HKT u
OC-HIII, BeimnaBiaeHHbIE B MHAYKLUMOHHBIX I€Yax C
MIPOYBKOM aproHOM, MHKpOJIETHPOBAHBI MOAN(HKA-
TOpPOM, B Ka4eCTBE KOTOPOTO HCHoiIb30Bamu P3M (e-
puit) — cm. tabn.2. Jobasnenne P3M, ¢ omgHoit cTo-
POHBI, TIPUBOJIUT K OOPa3OBAHUIO MEJIKOAUCIIEPCHOMH
CTPYKTYpbl W c(epouau3amiuy HEMEeTAJUTHYECKUX
BKJIIOUEHHH, a, C APYTOil CTOPOHBI, CIIOCOOCTBYET Mac-
CHBallMM MeTaJula TPH KOHTaKTe ero ¢ arpecCUBHOM
cpenoii. Kpome T0ro, MUKpOJIErHpOBaHUE LIEPUEM, SIB-
JISIFOLMMCS SIIOM JUIsl CyJib(aTBOCCTaHABIMBAIOIINX
6akrepuii (CBB), mo3BosisieT mpeaoTBpaTuTh OakTepu-
aJIbHOE TIOPaYKEHHE MeTajlia TPYOHI.

n, %

30

20

10

0,8

1,2

0,4

Puc.5. Pacnpedenenue niommocmu 6eposimuocmu HeMemaiiuieckux 6KaIo4eHutl no pasmepam: Hymepayus (c 1
no 11) Ha eucmoepammax coomgeemcmeayem Homepam cmanei 8 maon.2.

Ha puc.5 npeacrasnena ructorpamma pacrpeesieHsi HeMeTaIMUeCKUX BKIUEHU o pasmepam. Buano,
YTO 9KCIepuMeHTanbHble cranu OC u 3apybeskHas ctans C-75 xapakTepu3yloTcsl BRICOKOW aucnepcHocThio HB.

Tabnmna 3. KoaryecTBo HEMETAJUIMYECKUX BKIIIOYCHUH B TPYOHBIX CTAISIX

Pasmep BKITIOYCHHUH, OO6miast 7oJis BKIFOYEHUH, %
MKM >1,0 Bcero 1-15 1,5-2 2-2,5 2,5-3 3-3,5 3,5-4 >4
0,048 1021 982 121 91 31 27 11 2
0,086 1115 993 142 98 38 29 14 4
0,100 1182 1011 160 109 41 32 15 5
0,180 2321 1869 245 141 89 42 29 44

[Ipumeuanue: HeMETAIUIMIECKHUE BKIIOUEHHS B METaJUIE ONPEaeIsuIn Ha yecTaHoBKe «KBaHTHMET-720%.
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Mertamnorpadgudaeckue uccienopanus crayeid IC
n C-75 mokazaim, 94TO0 OHM UMEIOT OJTHOPOJIHYIO Tep-
JTUTHO-(DEPPUTHYIO  CTPYKTYpPYy, HEMETAIIIHIECKNE
BKITIOYEHHUS THIA CYIb(PHUI0B U OKCUCYynbhunoB Fe u
Mn He HaOMIOAAIOTCS, @ €CIN M UMEIOTCS, TO MEJKO-
JUCTICPCHBI U TIIO0YIsApHO hopMEI (Tabm.3). [TlosTomy
METaJll XapaKTepu3yeTcst BRICOKOH JedopMannoHHOi
CIIOCOOHOCTBIO M TPEUIMHOCTOHKOCTBIO B CEPOBOJIO-
pozcoNepKAIIMX CPEAax MPH BO3AEHCTBUM IMKIHYE-
CKHUX Harpy3oK.

B oTeyecTBeHHBIX 1 3apyOeKHBIX HCCIIETOBAHMSIX
psizia aBTOPOB OTMEYAETCsI, YTO IPUUMHAMH CHHXKCHUS
croiikoctu k CKPH 1 BUP oTnensHBIX HU3KOYTIEpO-
JVCTBIX W HU3KOJIETHPOBAHHBIX TPYOHBIX CTaleH MO-
JKET ObITh HAJIMYHE B HUX CHIMKATOB, a TAKXKE MHKPO-
JVMKBALMSI OTACNBHBIX JICTUPYIOUIUX 3JIEMEHTOB HIIN
npuMecel Tmbo HapylIeHHe TePMOMEXaHHIECKHX pe-
JKIMOB BaJIbIICBaHUS TPYOHBIX 3aTOTOBOK | TPYO [2,5].

M3BecTHO, YTO CEpOBOAOPOACOIAEPKAILIUM pac-
TBOp NACE B TeXHOJIOTHYECKHX CpeAax He(TSHBIX U
ra3oBbIX MECTOPOXKJIEHUM NPAKTUYECKH OTCYTCTBYET.
Ero ucnone3yroT [Uisl yCKOPEHHUS HUCIBITAHUI KOH-
cTpykimoHHbIX MaTepuanos Ha CKPH u BUP, uro no3-
BOJISIET OTHOCUTENBHO PAaHXXHPOBATh CTANIH, HO HE 1aeT
OTBETa O BO3MOKHOCTH HJIM HEIOITyCTHMOCTH JKCILIY-
aTaiy 00OpYIOBaHUS B KOHKPETHBIX YCIIOBHSX, IO-
CKOJIbKY CpeIIbl C TIPUMECSIMU CEPOBOAOPOIa HEOANHA-
KOBBIE HA HE()TETa30BBIX MECTOPOXKACHHUAX M JaXke B
OTAETBHBIX CKBaXHHAX. [103TOMy Ba)kKHO OIPEAEIUTH
KOHKPETHBIE YCIIOBHSI JKCIUIyaTaluu 00OpYHOBaHUS
Ka)KI[Oﬁ CKBA>XHUHbI H BI)I6paTI) OIITUMAJIBHBIC KOH-
CTPYKILIMOHHBIE MaTEpUAIIbI.

BbIBO/JbI
1. ccnenoana croitkocts npotus CKPH, BUP u
KOPPO3HOHHO-MEXaHHUYECKOH YCTaJIOCTH cTaieil 00-
CaJHBIX ¥ HACOCHO-KOMIIPECCOPHBIX TPYO, TITyOHHHBIX
HACOCHBIX LITAHT, MpeIHa3HAYCHHBIX Uil HeDTSIHON

MNPOMBIIIJICHHOCTH.
YCTaHOBHCHO, YTO DOKCICPUMCHTAJIbHAA CTallb,
3KOHOMHO MO,Z[I/I(l)I/I].[I/IpOBaHHa}I MI/IKpOI[06aBKaMI/I

P3M, ynosierBopsier TpeboBanusm crangapra NACE
MR 0175-96 110 XUMHYECKOMY COCTaBY M IPOYHOCT-

HBIM cBoiicTBaM, a ctand 20H2M u 40 He UMEIOT BBI-
cokoro conpotuBiennss CKPH (mmoporossie Hanpsoke-

min
Hus < 0,8 O ) 1 KOPPO3HOHHO-YCTAIOCTHOMY pas3-

pymenunto, mpuuém craib 40 mokaszana HU3KOE COIpO-
tupneanie BUP (CLR > 6% wu CTR > 3%).
CrnemoBarenbHO, HEOOXOTUMO TPOBOIUTH MOJHEII
(100%-Hbl1if) BXOAHOW KOHTPOJH KOPPO3HOHHO-MEXa-
HUYECKOM CTOMKOCTH BCEX MAaTEepUaOB HACOCHBIX
mrranr, OT u HKT, npenHasHaueHHBIX A1 pabOTH B
CEpOBOIOPOICOAEPIKALUX CPELIax.

2. Tloka3zaHO, YTO MHUKPOJICTUPOBAHHE TPYOHBIX
cTayled M HacocHbIX mTaHr P3M, ¢ oaHOI CTOPOHBI,
MIPUBOANUT K 0OPa30BaHUIO MENKOAHMCIEPCHOU CTPYK-
TYpHL, a, C IPYTOH CTOPOHEI, CIIOCOOCTBYET ITacCHBa-
LMK ME€Tajlla IPU KOHTAKTE UX C KOPPO3UOHHO-arpec-
CUBHOM cpeoi.
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