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CHEMICAL SCIENCES

STUDY OF THE PROCESS OF OXIDATIVE DEHYDROGENATION
OF ISOBUTANE ON VANADIUM (111) CONTAINING OXIDE AND
NANOSTRUCTURED VANADIUM (V) CONTAINING CATALYTIC
SYSTEMS
Sardarly A.M.}, Suleymanov G.Z.?, Kahramanova Sh.1.2, Taghiyev D.B.*
(Republic of Azerbaijan)
Email: Kahramanova430@scientifictext.ru

ISardarly Afet Madat gyzi - PhD in Chemistry, Researcher;
23uleymanov Gulmamed Ziaddin oglu - Doctor of Chemical Sciences, Professor;
®Kahramanova Shahnaz Ismail gyzi - PhD in Chemistry, Researcher;
*Taghiyev Dilgam Babir oglu - Doctor of Chemical Sciences, Professor,
INSTITUTE OF CATALYSIS AND INORGANIC CHEMISTRY NAMED AFTER M.F.NAGIYEV NAS
OF AZERBAIJAN,
BAKU, REPUBLIC OF AZERBAIJAN

Abstract: experimental results on the oxidative dehydrogenation of isobutane in the
presence of vanadium-containing oxide and nanostructured catalysts are presented. The
features of the structures of catalytic systems on the efficiency of their action on the activity
and selectivity of the dehydrogenation process are studied. Oxidative dehydrogenation of
isobutane, an industrial promising process for the preparation of isobutylene, was studied in
the presence of vanadium oxide catalysts deposited on the surface of »Al,O; by
decomposition with organometallic complex compounds of vanadium (I11) and (V). The
catalytic effect in the target and side reactions is compared with the results of studying the
characteristics of their volume and surface by X-ray diffraction, X-ray photoelectron
spectroscopy, temperature-programmed hydrogen reduction, and a number of others.
Physicochemical method of investigation established that, depending on the initial
vanadium metal complex taken, either the amount of reactive mobile oxygen increases or
decreases, thereby promoting more efficient course of the oxide-reduction cycle and more
stable operation of the catalyst.

Keywords:  oxidative  dehydrogenation of isobutane V,05/Al,05;,  V,05/Al,03
dehydrogenation catalysts.

MN3YYEHUE NPOUHECCA OKUCJIIMTEJBHOI'O
JTETAJIPUPOBAHUSA N3OBYTAHA HA BAHATHH(111)
COLEPKAIINX OKCUIHBIX U HAHOCTPYKTYPUPOBAHHBIX
BAHAJIUH (V) COJIEPKAIINX KATAJIUTHYECKHX
CUCTEMAX
Capaapabi AM.Y, CyJeiimaHoB r.3.2 KaxpamanoBa LU,
Tarues I[.B.4 (A3zepOaiizkanckas Pecny0iuka)

YCapoaprvr Apem Madam xvizv - kKanduOam XUMUHECKUX HAYK, HAVUHBITI COMPYOHUK,
Cyneiimanos I'oimamed 3uadoun oenvl - 00OKMOP XUMUYECKUX HAVK, npogeccop;

% Kaxpamanosa Lllaxuaz Hemaun Kei3bl - KaHOUOAM XUMUYECKUX HAVK, HAVUHbIT COMPYOHUK,
*Tazues Juneam Babup o2nvi - 00KmMop Xumueckux Hayk, npogeccop,
Hucmumym xamanuza u neopeanuueckotl xumuu um. M.@. Haeuesa HAH A3zepbatioscana,
e. Baxy, Asepbaiiosxcanckasn Pecnybauxa
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Annomayusn:  oxuciumenvHoe — Oe2udpuposanue — U300ymana - NPOMBIUIEHHO-
NePCneKmueHblil.  npoyecc NONYYeHUs. U300YMUNEHA — UCCIe008AH 6 NPUCYICIEUU
HauecénHvIx Ha nogepxHocms yYAl,03 OKCUOHBIX 86AHAOUEBIX KAMATUZAMOPO8 PAZNONCEHUEM
MEMANN00p2aHUYeckuMy  Komniekcuvimu  coeounenusmu  eanaous(ll) — u (V).
Kamanumuueckoe Oeticmeue 6 yenegoli u HOOOUHBIX PeAKYUAX CONOCMABNEHO C
Pe3yIbmamamit UsyHeHus — XApakmepucmuk ux o00véMa U ROBEPXHOCU MEMoOamu
PEHIM2SEHOBCKO  OUppaKyuy,  PEHM2eHOBCKOU  (DOMOIIEKMPOHHOU — CREeKMPOCKONUU,
MeMNepamypHo-npoSPaAMMUPOSAHHO20 BOCCIMAHOBNCHUS 8000POOOM U PAOOM  Opy2ux.
DUBUKO-XUMUYCCKUM METNOOOM UCCACO08AHUA YCINAHOBLEHO, YMO 6 3A6UCUMOCTIU OM
835M0O20  UCXOOHO20 BAHAOUCBO20 MEMAIOKOMIICKCA b0  yeequdueaemcs, Jaubo
YMEHbUAemCs  KOIUHEeCMBO — PEaKYUOHHOCNOCOOHO20 — MOOUIBHO20 — KUCIOPOOd,
cnocobcmeyroweco  mem  camvim - bonee  IPPEKMusHOMy  NPOMEKAHUI)  OKCUOHO-
60CCMAHOBUMENbHO20 YUKIA U DONee CAabUbHOU pabome Kamaiuzamopd.

Knwouesvle cnoesa: oxuciumenvioe oecuopuposanue uzodymana V,03/Al,03, V,05/Al,04
Kamaniuzamopoi 0ecUOPUpOSaHUs.

INTRODUCTION

Appropriate nanostructured catalytic systems were started to be observed frequently on the
surface of different structured carrier by using plenty of one and multi-core metal complex
compounds containing organic and metalorganic ligands obtained by synthesis experiments
that made recently [1]. These systems help to provide more effective selective transformations
of saturated or multi-group compounds. On the other side, using compounds having organic
and metal-organic ligands is firstly based with, such compounds generate nanostructured metal
and metal oxide layer placing more effectively on the surface of carrier like metal and metal
oxide at high temperatures [2]. Aim of introduced work is research about properties of using
metal-complexes as raw material in creating nanostructured catalytic systems for more
effective oxidative dehydrogenation processes of C,-C, paraffins [3-7].

TECHNIQUE OF EXPERIMENTS

New vanadium metal complexes that more easily saturated in organic solvents and
splitting in low temperatures were synthesized on the basis of the compounds of vanadium
with organic ligands, new methods providing the compounds with no lost and high quality
were developed. Due to accomplishing the aimed investigation work properties of the
synthesis of the mn- and ion type complexes of vanadium(+4 oxidation state) with
cyclopentadienyl and organic acid ligand and establishing nanostructured catalytic systems
on the surface of carrier were investigated. 2 type reaction were explored for this reason.
One of them is the reaction of getting bis (n-cyclopentadiene) vanadium bis
(tetrahydrofuran) dichloride, (w- CsHs),VCl,(OC4Hg), | metal complex by VCl, reaction in
the monocyclopentadienyl CsHg THF solvent( activated by diethylamine). Easy oxidation
and hydrolization of | metal complex is resulted with the conversion of it to the relatively
stable 11-vanadyl type metal complex (n-CsHs),V2*=0-(THF)s and heating of it in reaction
environment is resulted of conversion to the more stable 111- dymersolvate complex. It was
observed from NMR 'H spectrum, in contrast to the | and Il 11l dioxovanadyle complex
determines asymmetric form of the cyclopentadyle rings and vanadium for them to have
dcsns=6.17m.h. and dcshs-6.38m.h chemical sliding. Thermal stable | transforms into new
compounds after staying much in the solution. According to thermogravimetric analysis I-111
cyclopentadienyl organic ligand containing metal complexes decompose (I-Tgeco -120°C; 11-
Taeco -128°C; M-Tgeco -170°C) and melt(l Tert - 87-88°C; 11-Toneir -107-108°C; 11-T ey -114-
115% in very low temperatures. According to the results of the microanalysis method, the
brutto formula confirming the composition of new synthesized I-111 complexes coincides
with the theoretical calculations given to them. As for their solubility in polar and nonionic
solvents, it should be noted that all three methaccomplexes are soluble good in DMSO,
DMFO, acetone-like solvents and soluble bad in non-polar solvents. For the synthesis of the
vanadium ion-type metal complex, according to the reaction between 2 dosed 2,3-
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dyhidrocarboxybutandyol carbon (wine) acid HOOCC(OH)-CH(OH)-COOH (IV) and
vanadyle cation V¥*=0 V-bis 2,3-dihydroxybutanediol decahydrate vanadyle two-core metal
complex was synthesized and investigated. V carboxylate complex with a high yield (84%)
and a clear purity color crystal, T. = 136-137°C melting, T = 194°C, a degradation
temperature was obtained for removing the obtained carboxylate type vanadium complex
from the reaction mixture by applying liquid phase extraction method. According to the
results of microanalysis, the content of the element obtained for the VV complex coincides
with theoretically calculated composition. Thus, methods were developed for getting new
synthesized organic ligand containing metal complexes from reaction mixtures with high
purity and without loss. Their solubility in many organic solvents, having low degradation
temperatures, allows them to tan on the carrier surface (Al,O, silica).

RESULTS and CONCLUSION

n—type bicyclicopentadienyl bentetrahydrofuranate vanadium metal complex (m—
CsHs),V=0(THF), (1) having organic ligand, low decomposition temperature, high ability to
be solved and 2-core ion-type bis-2,3 dihydrocarboxibutane dialpentahydrate divanadine
complex was synthesized for the production of vanadium-based nanostructured new and more
effective catalytic systems in the problem of oxidative dehydrogenation of C,—C, paraffins.

Methods based on liquid phase extraction were developed for removal of the obtained
new compounds from the reaction mixture without loss and high purity, their composition,
structure and thermal properties were investigated. Both types of vanadyl metal complexes
have good solubility in strong polyaric solvents and have low degradation (I - 120 °C, II -
194 °C), and the high oxophilic character of the final splitting product can be useful as raw
material in future for creation of nanostructured vanadium oxide based catalytic systems.

Nanostructured catalytic systems based on vanadium-oxid were created by thermal
decomposition on the surface of oxide carrier by using organic ligand containing =n-type
cyclopentadiene (CsHs),V=O(THF)s (1) vanadium complex which is changeable at T=180-
194°C temperature interval, having low decomposition temperature and

HO— CH— c(%
o V=0:(0Hy)s (1)

O

acid ligand containing ion-type vanadyl carboxylate which is changeable at T=180-
194°C high temperature interval. Solution was prepared by tetrahydrofuran solvent which is
strong solvent former and plays the role of stabilizer of metal-ligand chemical
communication. The second reason of choosing this solvent is its complex can be
hydrolyzed easily. Solution of complex was made using H,O. Al,O4/1I-(THF),(I) and
AlL,O4/11-(H20),, (1) solvent containing samples were obtained by tanning.

They desolvate by heating in | — 40-60°C temperature for 2 hours; 11 in 80-90°C interval
for 5 hours in N, environment, respectively, for full separation of solvents in | and Il
samples and solvate samples containing Al,Os/1 (I11) and Al,Oz/1l (V) are obtained.
Desolvated Il and 1V samples are tanned to oxide carrier surface by thermal decomposition.
Samples are placed in the oven which has special mixing mechanism and the temperature
regime is determined.

A catalytic system containing Al,Os/ V,0, (V) was obtained by tanning of I-11 sample-
Al,O4/l for 0.5 hours to the surface of oxide carrier in the inert gas (N,) or open air
environment at 120-180°C temperature interval.

By the same way, a catalytic system containing Al,Os/ V,0s5 (VI) was obtained by
tanning of Al,O4/ll (1V) for 1 hours to the surface of oxide carrier in the inert gas (N,) or
open air environment at 180-300°C temperature interval.

Obtained both of catalytic systems containing Al,Os/ V,0,4 (V) and Al,Os/ V,05 (VI)
were glowed for effective connection in N, environment at 400-500°C temperature interval.

HO—CH—CL
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It should be noted that, paramagnetic sample holds its paramagnetivity during subsequent
thermal processes.

n-type metalorganic complex of vanadium (IV) which has low split
temperature(Tspm>110+120°C) — (CsHs5),V=0O-(THF)s (I) and carboxylate complex
containing ion-type acid ligand

H
(W)

First of all, they are absorbed to carrier surface from their tetrahydrofuran and water
solutions, then obtained samples were heated up to 180-200°C and 180-300°C temperature
intervals, respectively. Thin layer samples with vanadium oxide on the carrier surface were
obtained during this experiments.

Fig. 1. Elemental analysis and SEM image of the products

Elemental analysis and SEM image of the products were given in figure above. The
morphological analysis and recognition of element structure were made by JEOL 7600F
scanner electron microscop and X-MAX50(Oxford Instruments) detector configured on it.
Results were shown by map of sharing elements on chosen field and characteristic rentgen
ray spectrum. It was observed, the investigated pollens 90 consist of vanadium particles of
different sizes of aluminum oxide. As it is seen from pictures, particles are spherically
formed. It is also possible to observe the uniform distribution of particles on the surface.
Glowing of samples obtained by this way at 400-500° C temperature interval led to
structure and phase changes.

As a result of the investigated spectral IR and structure (RFA, Gas Chromatographic
Analysis), some distinctive aspects are observed in structure and composition of obtained
coatings depending on the organic ligand and thermal working environment. This gives rise

9 = European science Ne 8(30)



to the idea that they are formed on the basis of vanadyl complexes taken as raw material
V(1V) and (V) which have different oxidation grades
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Abstract: the object of the research is water and bottom deposits of Lake Balkyldak in the
Pavlodar region contaminated with mercury-bearing waste. A comparison of water
composition in Lake Bylkyldak and groundwater during the monitoring of the mercury level
in Lake Bylkyldak shows that in groundwater the content of chlorides, sulfates, phosphates,
suspended solids decreases. The amount of mercury increases and the amount of chromium
and zinc practically do not change. Conclusions are drawn on need of modernization of a
control system of quality of water resources at the state and regional level.
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HOBBIE ITIOAXO/JbI K YITPABJIEHUIO PTYTHBIM
3AT'PAZHEHUEM BOJHbIX CPE/]
Huknrun E.B.}, Caraesa A.P.2, baprenesa T.E. (PecnyOsinka
Ka3axcran)

*Huxumun Eszenuii bopucosuu — 0okmop semepunapuwix Hayk, npogeccop,
Kagedpa xumuneckux u OUOL02UYECKUX MEXHOIO02U
Hnnosayuonnwiti Eepasuiickuil ynueepcumem, 2. Ilaenooap;
2Camaesa Anus Pugpramoena — doxmop 6uonocuteckux Hayk, CMapuiull HayuHvill COmpyOHux,
Kapeopa Xumuueckol UHICeHepUl,

Haszapb6aes ynusepcumem, 2. Acmana,

*Bapmenesa Tamapa Eecenvesna — mazucmp 6uomexronozui,
Kagpedpa xumuueckux u OUOL02UYECKUX MEXHOIO2Ul,
Hnnosayuonnviii Eepasutickuti yHueepcumem,

2. [lasnooap,

Pecnybnuka Kazaxcman

Annomayusn: 006veKmMoM UCCAEO08AHUsL SBUNUCL 8004 U OOHHbIE OMJIOJCEHUs. 03epd
banxvinoax Ilasnooapckoti obracmu, 3a2ps3HEHHbIE PMYMbCOOEPAHCAUWUMY  OMXOOAMU.
Conocmaenenue cocmasa 600bl 8 03epe Bulikblidax u no03eMHbIX 800 8 X00€ NPoBedeHUs
MOHUMOPUHEA COOEPICAHUSL YPOBHSL pmymu 6 o03epe BblikbLioax noxasvieaem, umo 6
NOO03eMHBIX  B00AX  CHUJICAEMCs  cooepiicanue  Xaiopuoos, cyavgpamos, gochamos,
638eueHHbIX gewecms. Koauuecmeo pmymu pacmem, a Xpoma u yuHKA NPAKMUYECKU He
mensemes. Coenanvl 6bl800bL O HEOOXOOUMOCHU MOOEPHUAYUU CUCEMbL YNPAGTIeHUs
Kauecmeom 600HbIX pecypco8 Ha 20CYOapCMEEHHOM U PeUOHAIbHOM YPOGHSIX.

Knroueswie cnosa: pmyms, 600Hble peCypCbl, OUUCKA, OOHHbIE OMIONCEHUS, 3A2P3HEHUe.
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Pryth m ee coenuHEHMs SBISIIOTCS YPE3BBIYAWHO TOKCHYHBIMHM JUISI YeJOBeKa M
okpyxatomed cpensl [1]. OHM kilaccupuuupyrorcss kKak OJuH W3 13 IpHOPUTETHHIX
onacuHeix BemecTB (Priority Hazardous Substance (PHS), B coorBerctBum ¢ Bognoii
pamouHoit nupektuBoii EBpomneiickoro Coroza (Water Framework Directive (WFD) u ee
HEIABHO TNPUHATOM «JO4YEpHEW» IUPEKTUBOW JIMPEKTUBBI HKOJIOTMYECKHUX CTaHAApPTOB
(Environmental Quality Standards Directive (EQSD)) [2, 3]. Onmmako HH omHa u3
CYIIECTBYIOIIMX KOMMEPUYECKHX JOCTYIHBIX TE€XHOJOTHH IO yJAJCHUIO PTYTH HE MOXKET
CHIBUTH YPOBEHBb PTYTH HIDKe Tpebyemoro Hike 50 Hr/ mutp [6, 7]. [TosTomy paspaboTka
HOBBIX IIPOIIECCOB M TEXHOJIOTHH, KOTOPBIE MOTYT NPHUBECTH K CTYNIEHUYATOMY M3MEHEHHUIO
MOAXO0A0B K 3(Q(EKTUBHOMY YNAJICHHUIO PTYTH M3 BOABI A0 ypoBHS Hipke 50 HI/ mutp
SBJISIETCS 00S3aTEJIbHOM Uil Y/OBIETBOPEHUS! TPEOOBaHMM NEWCTBYIOIIETO M OyAyILIero
3aKOHO/IATEJIbCTBA O KadeCTBE BOJBI, YTOOBI CHENaTh Cpely W BCE HCTOYHUKU BOJBI
06€30MacHBIMH 1 SKOJIOTMYECKU YUCTHIMU [2].

Marepuasibl 1 MeTOABI

[TpoGbl BoABI M NOHHBIX OTIOXKeHHH o3epa beuikbuinak (ITaBmomapckas oGnacts,
Ka3zaxcraH) oTOMpanuch 0CeHbIO, B COOTBETCTBHH € (Pa3oil TMAPOCTATHYECKOTO PEKUMa Ha
ydJacTKax BoJoeMa, 0003Ha4eHHbBIX YCTAaHOBKOM IIITyHTa Ha paccTosHuM | MeTp ot Oepera.

ITpoOs1 Boap! 1 JOHHBIX OTIIOXKEHHH Nel oTOMpanach HEMOCPEICTBEHHO PSIIOM C MECTOM
BEIOpOCa CTOYHBIX BOJ Ha riryomHe 50 cm. IIpoOsl BOIBI M JOHHBIX OTIOXKEHUH Ne 2 ObLim
0TOOpaHbBI Ha MEJIKOBOABE, B CEBEPO-BOCTOYHON JacTH 03epa.

Tak kak Mbl m3ydanu oOmiee coiepXaHWE PTYTH B JOHHBIX OTJIOKEHUSAX M BOJC
BojoeMa bbUIKbLIIAK, ObLTH B3SITHI 00BeAMHEHHBIE NMPOOBI (2 MPOoOBI BOABI M 2 MPOOKI
JOHHBIX OTiOXeHHH). [IpoObl NOHHBIX OTJIOXKEHHH OBUIM B3ATHI OJHOBPEMEHHO Ha
Pa3HBIX y4acTKax BOJOeMa U3 IMPHUAOHHBIX CJIOEB AJII CPAaBHEHMS COJEPKAHUS PTYTH B
BOJIC U IOHHBIX OTJIOXEHUSX.

JloHHBIE OTJIOKEHUS OTOMPATHCH TOCIIEI0BAaTEIFHO KaX (bl 2 CM I10 TITyOuHe.

[TpoGonoaroroBka u aHanu3 npoBoauics B coorBercTBuH ¢ SOP (Standart Operation
Procedure) o TpedoBanmsM rpymnmsl craHaaptos [SO.

AmnHanu3 o0pa3IoB BOJBI U JOHHBIX OTJIOKEHUH Ha COJepKaHHUEe CIEAYIOINX IEMEHTOB
(Li, Cr, Fe, Ca, Hg, As, Sc) npoBoauics B kKoHuenrpamusx 0,5 mr/m, 1 mr/m, 2 mr/a, 5 mr/n,
10 mr/n1 B YauBepcurete bpaiiton (AHrms).

AnHanu3 o0pa3oB BOJBI NPOBOJMICS C HCIIOIb30BAaHUEM Macc-CIIEKTPOMETPa MAapKH
Optimal Emission Spectrometer Optima 2100 DV (Perkin Elmer) ¢ pasnu4noii 1imuHO#M
BoNHEL. [lepen aHamM30M B KaxIbIH oOpaserl 100aBsUTH 1O 2 KaIuld KOHIEHTPHUPOBAHHOM
A30THOM KHUCIIOTHI TSI KOHCEPBUPOBAHHUS.

Ilepen anamm3oMm mpo® MPOBOAMIM KaTUOPOBKY CTaHAApT-THTPOM pPacTBOpa PTYTH B
passenenusix 0,2 mr/m, 5 mr/m, 10 mr/im, 20 mr /n. TTocie kaaubpoBKU IprudOpa UCCIeI0BATN
00pa3ibl BOABI HA KOJMYECTBEHHOE COJIEPKAHNE PTYTH.

Pe3syabTaTsl

B Hacrosimee Bpemst B Kazaxctane OOJBIIYIO SKOJIOTHYECKYIO IIPOOJIEMY TPEICTABISIOT
ucnapuTesbHble Npyabl o3epa bankeiigak [TaBnogapckoro xuMudeckoro 3aozaa [9-11].

Osepo bankeuigak pacrnonaraercs Ha InpaBoM Oepery peku Mpreimi, ceBepHee T.
IMaBnomapa u c¢ 1973 roma sdABnseTcd OTCTOMHMKOM-HCIAPUTENEM CTOYHBIX BOJ
[TaBogapckoro XMMHYECKOTO 3aBojia. B 3TOT OTCTOMHMK cOpachIBalliCh BOJBI,
conepxame pTyTs. O3epo banksiimak mpogomkaeT ObITh HCTOYHIKOM OTPAaBIICHHUS, B HEM
coniepxutTcs okono 10 TOHH pTyTH.

CormacHO  pesynpTaTaM  HCCIICAOBAaHWM, MPOBOAUBIIHMXCA paHee B  paMKax
MexayHapoaHoro mpoekta "HWuko-Komeprmkyc-2", KoHIEHTpamus pTryTH B pbIOe,
OTJIOBJICHHOW B mpyxay, konebamace ot 0,18 mo 2,2 mMr/kr. MOHHUTOPHHI PTYTHOTO
3arps3HeHust B OkpecTHocTn [IX3 Benmcs B mociegHee JECATHICTHE IOCTATOYHO
HocJieoBaTeNibHo. B 3T0 ke Bpemst ObUIM CO3JaHbl NPENNOCBUIKM JUIS JalbHEHIIero
KOHTPOJISI PTYTHBIX NIEpEMEICHHH.
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CormocraBiieHHe COCTaBa BOJbI B 03epe BBUIKBUIIAK M T0A3EMHBIX BOJI ITOKa3bIBACT, YTO
B TOJ3EMHBIX BOJAax CHIXKAETCS COJep)KaHHE XJIOPHIOB, CyibhaToB, Qocdaros,
B3BEIICHHBIX BelIeCTB. KoOJIMYEeCTBO PTYTH pacTeT, a XpoMmMa M LUHKAa IPAKTHYECKH HE
MeHsiercs [4, 6].

OxHako Ha COBPEMEHHOM JTale TJaBHBIM MPENITCTBUEM I POBEICHUS
JEMEPKYPHU3AIHOHHBIX Pa0dOT SABISETCS OTCYTCTBHE KOPPEKTHBIX NAHHBIX IS OILCHKHU
BO3JCHCTBUS PTYTH Ha OKPYXKAMOIIYI0 Cpely U 3[0pPOBbE HACEICHHS B MeECTax
3arpsi3HeHuil. MccnemoBaHust B 3TOM  HAampaBlICHUM  (DUHAHCHUPYIOT  TOJIBKO
MEXIYHapOJHbIE OpraHU3anud [4].

Bruto ycranoBneHo, ato B mpobde Ne 1 comepkanme prytm cocraBwio 1,443 mr/i. B
npobe Ne 2 comepkanme prytu coctaBmio 0,315 mr/m. Coxmepkanume pTyTH B mpode Ne |
npessimaer [1JIK pryta B 289 pa3 mnst ctounsix Bonx. Hamu ObUTO yCTaHOBIEHO, 4TO B
npobax BOJBI W JIOHHBIX OTJIOKEHHWH o3epa BBUIKBLINAK HaKaruMBarOTCS COJIM PTYTH,
KaJIbIIHsL, JKelie3a, MBIIIbsIKa, CoAepKaHne KOTopbIX npesbimatoT ux I1JIK B Heckonbko pas.

IIpn sToM HaOmojgaeTcs yMEHBLIEHHE COJACPXKAHUS BCEX METALIOB IO TJIyOMHE.
JaHHbBIl pe3ynbTaT 3aKOHOMEPEH B CTOSYEM BOJOEME, T.K. BBIMBIBAHHS M3 03€pa HE
NPOUCXOUT. JIOHHBIE OTJIOKEHHUS BBINOJHAIOT (QUIBTPALMOHHYIO (YHKIHIO, O 4YeM
CBHJICTEIBCTBYET MaKCHMalbHAsi KOHIIGHTPAUS BCEX METAIIOB B BEPXHEM ITOYBCHHOM
CJ0€ JOHHBIX OTJIOXKEHHH. BeposTHO, UTO BEpXHUI CIOH JOHHBIX OTJIOXKEHHUH SIBISIETCA
Oydepom Mexay CTOUYHBIMH BOAAMH U OoJiee TTyOOKHMH CIIOSIMH, KOTOPBIH aKKyMYJIHPYeT
BCE 3arps3HSIONINE BEIIECTBA.

OpHako HaOmIOmaeTcs pasHUNA B DACIpPENEICHHH METAUIOB B MpoOax BOABI H
CEMMEHTOB. B NMOBEpXHOCTHBIX BOJAaX PTYThb MUTPUPYET B JBYX OCHOBHBIX (Da3oBbBIX
COCTOSIHUSIX - B pacTBOpe BoOJ (pacTBOpeHHble (OPMBI) W B COCTaBe B3BECH
(B3BemeHHBIE (POPMBI).

[peamnornaraem, 4To MUTpaIMs PTYTH OCYLIECTBIISIETCS. B pacTBOpEeHHO# hopme. B mpode
Ne 1 xommuekca «Boga — JOHHBIE OTJIOXKEHHs» HaOIIONaeTcs HEpaBHOMEPHOE
pacnpeesieHiue pTyTH B mpodax. Bo3aM0kHO, 3TO 00BICHICTCS TEM, YTO MECTO 0TOOpa mMpod
HaXOAMTCSI B HEMOCPEACTBEHHOH OJIM30CTHM OT MCTOYHMKA MOCTYIUICHWS CTOYHBIX BOJ B
BOJIOEM, TJI€ ¥ TPOUCXOIUT MOCTOSHHOE TIepEeMEIINBAHIE BOJHBIX M JIOHHBIX Macc.

B mpobe Ne 2 nabOmonaercs nHast kapTuHa. Tak Kak MecTo oTOOpa mpo0 HaxoxuTcs B
CTOpOHY CTOKa OT MECTa IIOCTYIIGHHS CTOYHBIX Macc B BOJIOEM, O YeM T'OBOPHT Ooiee
BBICOKOE CO/IEpXKAaHHE METaulIoB B 00pas3lax, B JAaHHOM 4YacTH 03epa KPUTHYHOTO
NepeMeIIMBaHnsl BOAHBIX Macc HE MPOHUCXOJUT U  HAOIIONAeTcs paBHOMEPHOE
pacrpeiesieHie PTYTH B CHCTEME «BOJIa — JOHHBIE OTIIOKCHHSY.

Cyzag 1o MoJydeHHBIM pe3yjibTaTaM, HEOOXOIMMO PAacCMOTPETh BOIPOC YHAJICHHUS U3
BOJIOEMA HE TOJIBKO PTYTH, HO M XKeJie3a U KaJIbIUs.

Obcyxnenue

B nacrosmmee Bpems B Kaszaxcrame He paspabortansl IIJIK s comepxaHus pTyTd B
JIOHHBIX OTJIOXKEHHSIX, [I03TOMY JJIsl CpaBHEHHsI Mbl Mctobp3oBai [1JIK conepikanus pryTu
B IT0YBe, KoTopas cocrasisieT 2,1 mr/n Hg. CorslacHO HOpMaTHBHBIM HOPMaM COJEp)KaHMUs
[OK prytu ans crounsix Bog cocrasisier 0,005 mr/x [6-11].

CooTBeTCTBYIOIIME BBIBOJBI cojepxkarcs B aokiane mo mnpoekry EK «BHenpenne
MHCTPYMEHTOB 3KOJIOTMYECKOH MONHUTHKH B KazaxcraHe», KOTOPBI OBbLT IpEACTaBieH B B
MaKWJIMCE TapiiaMeHTa CTpaHbl. B J0OKyMeHTe yka3aHO, YTO HHM3KHMH ypoBeHb TapH(}oB B
Kazaxcrane Ha BOJIy SIBIISIETCS] NPEMATCTBUEM HE TOJIBKO JIJIsl 9KOHOMHHU CaMOil BOJIbI, HO U
JUISl ’HBECTHIUI, BOCCTAHOBJICHHSI MHPPACTPYKTYPBI, /ISl BHEPEHUsI HOBBIX TEXHOJIOTHI B
oTtpaciu. Kpome Toro, 0JTHOM M3 OCHOBHBIX MPUYHH CJIA00T0 BHEIPEHHSI BOJOCOEPETAIONTNX
TEXHOJIOTHH CTajdu JCHCTBYIONIME B CTpaHE HEpealibHble T'OCCTAHIAPTHI K MPEAEIbHO
nmormyctumoii  koHunentparmu (ITJK) Bpemmsix BemectB B Boge. Hampumep, coriacHo
nevctByrommM B Kazaxcrane  HOopMaMm, KayecTBO  MHUTHEBOM  BOABI  JIOJDKHO
KoHTponpoBaThest B odmemM no 700 ITJIK, XOTs KOHTPOJIb OCYLIECTBIISCTCS PAKTHYECKU
no 10 BemectBam B Bojie. B EBpocorose - Bcero mo 8 TTJIK [1-5].
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B pesymbrare, Ka3zaXCTaHCKHE NPEANPUSATHS HE BKJIAJbIBAIOT HWHBECTHLUH B
CTPOUTENBCTBO OYHCTHBIX COOPYXXCHHWH, BO BHEIPEHHE BOAOCOECPETAIOLIMX TEXHOJIOTHH,
MOCKOJIbKY MM Iopa3Jio IpoLIe U AEUIeBiIe TUIaTUTh ITpadbl.

Bwmecte ¢ tem axcneptsl EK pexoMeHayroT npaButenscTBy KasaxcTaHa CpoYHO MOBBICUTH
CTaTyC YIOJHOMOYEHHOTO OpraHa IO YNPaBIEHHUIO BOJHBIMU pecypcamy, IJIs 4ero, Mo ux
MHEHHIO, HEOOXOJUMO CO3[aTh OTACIBHOE I'OCYIAapCTBEHHOE arcHICTBO II0 OXPAaHE BOJHBIX
pecypcoB, KOTOpoe OyIeT 3aHIMAThCs ¥ PAlIOHATIBHBIM HX HCTIOIB30BAHHEM.

Bce 310 roBOpHT 0 TOM, 9TO HEOOXOIUMO CYIIECTBEHHO U3MEHUTH CHCTEMY YIIPaBICHHS
Ka4eCTBOM BOJl M BOJHBIMU pECypcaMy Ha TOCYJapCTBEHHOM M PETHOHAIBHOM YPOBHSIX, a
TaKkKe BOAHOE 3aKOHOAATENBCTBO.
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Abstract: article investigates causes of oil spills from offshore drilling and effect on plants
and animals. The estimations were made to assess the consequences of spilled oil. For
example, it was calculated that 1106460 birds, 110340 turtles and 28260 mammals died
because of incident in the Gulf of Mexico and the index of death for 1 square km accounts
for 6.5, 0.65 and 0.17 respectively, It was also found put that in the North Sea, Ekofisk and
Aldfisk platforms there were changes in benthic community composition along a pollution
gradient including a loss of rare species and increases in abundance of pollution tolerant
species near platform, sampling gear: 0,1 m?, sieve size: 1 mm. Spills can be caused by
people making mistakes or being careless, equipment breaking down, natural disasters such
as hurricanes, deliberate acts by terrorists, countries at war, vandals, or illegal dumpers.
Keywords: offshore drilling, oil spills, animals welfare, offshore development, pollution.

PA3JIUBbI HE®TU IIPU BYPEHUU U PAZPABOTKE
MECTOPOXKJIEHUM HA HIEJb®E: MIPUYUHBI U
MNOCJIEACTBUS AJIs1 PACTEHUM U JKUBOTHBIX

AXMeTOB P.P.l, Kpaiinos C.A° (Poccuiickas Denepanus)

Y 4xmemos Paomup Pycmemosuy — cmyoenm;
ZKpaL?Hoe Cepeeti Anexceesuy — cmyoenm,
Kagheopa mpancnopma u xpanenusi negpmu u 2asa,
Canxkm-Ilemepbypeckuii 20pubiil yHusepcumemn,
2. Canxm-Ilemepoype

AuHOmayua: 6 cmamve AHATUUPYIOMCS NPUYUHBL PA3IUEOE Hedmu npu OypeHuu Ha
wenbhe u nocredcmeus 05l HCUBOMHBIX U pacmeruil. Bviiu npogedenvl pacuemot, umobwi
oyeHumv 8ped, Hanocumvlll paziueamu. Hanpumep, ovinio nocuumarno, umo 1106460 nmuy,
110340 uepenax u 28260 mrexonumarowux nocudno 6 Mexcukanckom 3anuee npu pasiuge
ne¢pmu. Ha 1 xeadpammnom kunomempe nocubno 6.5, 0.65 u 0.17 scusvix cywecms. bviio
makce 06Hapyceno, umo npu pasmusax 6 CeseprHom mope, Ixoghucke u Anrogucke
nocieocmeus Kamacmpo@vi Obliu CredyiowuUMU: nomepu peokux U008 HCUBGOMHBIX AUOO
noaHoe ucuesnoseHue. Pasnuevl mozym eo3nuxams no npudune owubOK tooel, NOI0MOK
000py008aHUs, NPUPOOHBIX KAMAKIUZMO8, AKIMO8 MePPOPUIMA, BAHOAIUMA.

Knrwouesvie cnosa: Oypenue na wenvge, pasnusvbl Hedpmu, 01a20NONYHUE HCUBOMHDBIX,
Ppaspabomxa Mecmopodicoenull Ha wenbgpe, 3azpaznenue.

Oil spills into rivers, bays, and the ocean most often are caused by accidents involving
tankers, barges, pipelines, refineries, drilling rigs, and storage facilities. Spills can be caused
by:

1. people making mistakes or being careless.
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2. equipment breaking down.

3. natural disasters such as hurricanes, terrorism.

Let us take a more specific look at the process to understand what are the spills caused
by equipment breaking down. This is a brief description: to find oil reserves in deepwater
sites, oil companies use electronic equipment that sends and measures sound waves that
penetrate the ocean floor and bounce back. Sophisticated software allows the companies to
convert the returning sound waves into 3-D images of what lies below the ocean floor. If the
company detects a reserve, it drills an exploratory well to confirm the finding. Once the oil
reserve is confirmed, oil companies drill into the sea-floor and place large pipes that draw
out the oil. The drilling process is like pushing huge drinking straws down into the ocean
floor until they reach the oil reservoir. More specifically the process of drilling and the
blowout preventer structure are presented on figure 1. When the pipes puncture the reserve,
the pressure on the underwater oil forces it up through the pipes. To control the oil, drilling
operations use valves that can increase, decrease, or shut off the oil flow. The process of
offshore drilling is described by the next steps [8]:

Environmental footprints and regulatory reviews.

Environmental management of seismic and other geophysical work.

Subsea drilling, well operations and completions.

Well control management and response.

Offshore production facilities and pipelines, including arctic platform designs.
Offshore transportation.

ook wnPE

Upper and lower
annular

Conductor

\

Choke line

Kill line
Production

casing Wellhead

Fig. 1. Diagram of Well and Blowout Preventer (offshore drilling)

Effects on benthic communities:

Seabirds are strongly affected by oil spills. When they get covered in oil, the heavy oil
weights down the birds and is unable to fly. Often, the bird will then attempt to rid itself of
the oil lining, and will eat the oil. As the oil is poisonous, the bird will either die or suffer
greatly from being poisoned. All these lead to the bird’s inability to carry out its natural life
processes such as hunting for food, and eventually, the bird will die, unless it is rescued and
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given proper treatment. Furthermore, the oil penetrates and opens up the bird’s plumage,
reducing its insulation activity and making it susceptible to hypothermia and temperature
fluctuations, as well as less buoyant in the water.

Another group of animals strongly affected by oil spills are the Sea Otters. Otters have
air bubbles located in the fur of their bodies which enable them to float and survive the cold
waters. When oil spills occur, oil covers the otter’s bodies and often covers these air holes.
As a result, otters may die of hypothermia, are unable to swim properly, and eventually die.

The third group of animals affected strongly are Killer Whales. Oil spills have led to the
endangering of killer whales. Oil affects the killer whales in two ways. Firstly, it plugs up
the blowholes of the killer whales, and the killer whale will be unable to breathe. Secondly,
the Killer Whale may eat fish that swam through the oil, or fish already poisoned by the oil,
and the killer whales too will get poisoned by the oil, and will die [7]. Lastly, oil spills affect
small organisms. Oil spills affect small organisms living in the sea, such as plankton, and
larval fish, as well as bottom-dwelling organisms like oysters, seaweed, mussels. When
these organisms die due to the oil, this affects the food chain, Fish who prey on these
animals will have difficulty finding food, and may die. This will in turn affect their
predators and so on.

Studies have shown that the environmental damage of oil spills are far greater than
originally thought. The hydrocarbons in petroleum-based oil is able to negatively impact
marine life at concentrations as low as one part per billion. The heavier components of crude
oil such as polycyclic aromatic hydrocarbons cause the most damage. Although being less
toxic then lighter components such as benzene and toluene, unlike these components they
are not volatile and do not evaporate easily. The oil mixes deeply into pebbles or sandy
beaches, and remains there for months or years [8]. These are the pictures of different
animals died as a result of oil pollution after Montara disaster (Figure 2).

Fig. 2. Poor animals abandoned by people in Montara after oil spill. Source: (CBS 8), (News Limited),
(http://spanish.china.org.cn/photos/txt/2010-06/23/content_20325213.htm)

The same type of image is provided for Mexican incident (Figure 3).

Fig. 3. Poor animals abandoned by people in Mexico after oil spill. Source: (AP Photo/Charlie
Riedel), (AP Photo/Gerald Herbert), (Mario Tama/Getty Images)

From this images we could see that independently from the location of the oil spill, the
harm to animals is the same. All of them suffer from pollution and receive injuries or die.

European science Ne 8(30) = 18



We want to try to show the real numbers about the damage to poor birds, turtles,
mammals and fish on the example of the disaster in the Gulf of Mexico. These are the
calculations and the histogram (Figure 4). Species totally died because of Mexican Gulf oil

spill

kilometre of oil in the sea:

S =nm,

The index, which shows the number of animals, which died because of 1 square

s=0

S,— the area of the Gulf of Mexico spill
n — number of species daily died in the Gulf of Mexico from oil pollution
m, — number of days needed to clean the spill in Mexico

Example of the calculation for birds:

S, =6147>180=1106460 birds totally died

S 6147480
170000

=6, 5 birds/km

where

1)

@

Table 1. Daily dead wildlife because of the Gulf of Mexico oil spill

Species  daily | Species The index of death for 1
died totally died square km, birds/km
Birds 6147 1106460 6.5
Turtles 613 110340 0.65
Mammals 157 28260 0.17
1106460
1200000
1000000
800000
600000
400000 110340 28760
200000
’ Z
0
Birds Turtles Mammals

Fig. 4. Number of totally died species after the spill in the Gulf of Mexico

Effects on plants in the sea: The oil forms a thick layer on the water surface, and this
layer blocks out light and prevents gaseous exchange. When this happens, not only will the
plants not be able to photosynthesise, animals underneath the affected area will find that the
supply of oxygen slowly diminishes, and is unable to be continuously replenished by the
environment. When plants cannot photosynthesise, they eventually die, leading to a vicious
effect on the food chain, ultimately affecting all animals. The table of biotic community
change from of spills is provided to demonstrate effect on environment from disasters.
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Table 2. Effects of oil-based fluids on sediments and benthic communities
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Abstract: geological and hydrodynamic sector model of the deposit were developed in this
paper. The geological cross section of the complex-lenticular structure of the Achimov
strata was plotted. Then were described some crucial parameters of Achimov field and
imaged on the figure. Porousness varied from 16 to 19%, but for considered 4 square km
area it was equal to 16. Oil saturation was between 35 and 60%. It was found out that
formation pressure and temperature were 270-310 MPa and 81-96°C respectively. The
occurrence depth is 2750-3850 m. Thickness of permeable beds is up to 1-3 m.
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MOJIEJIUPOBAHHUE U OITMCAHUE I'EOJTIOT'HYECKOI'O 1
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Annomauyun: 6 cmamve 0bLIU PaA3PAOOMAHBL 2€0102UHECKAS U 2UOPABIUYECKAs MOOeau
Mmecmopooicoenus. Taxoice ObLl NOCMpPOeH 2eonocudecKuti paspes Niacma JAUH308UOHOU
cmpykmypol.  3amem  Obliu  ONUCAHBI  HEKOMOpble — BAJICHBIE — XAPAKMEPUCHUKU
mecmopooicoenus. ITlopucmocms, nanpumep, eapvupyemcs om 16 0o 19%, Ho Onsa
paccmampugaemoll  30Hbl  naowaovio 4 KeaopamHuix Kuiomempa oHa pasHa 16.
Hegmenacoiyenue naxooumcs ¢ ouanasowe om 35 0o 60%. Bviio ycmawnoeneno, umo
Oasnenue u memnepamypa niacma cocmaeisiom 270-310 Mlla u 81-96°C
coomeemcmeenno. Hegpmo 3anecaem na enyoune 2750-3850 mempos. Torwuna niacmos
cocmasensiem 1-3 m.

Knroueevie cnosa: 2a30KoHOeHCaAmMHOe —MeCMOPOJCOeHUe,  2e0N02UHeCKds —MoOenb,
2UOPABIUYECKASL MOOETb.

The Achimov deposits were formed about 130-140 Ma ago. The Achimov suite is
located at a depth of about 4 kilometers, it belongs to the lowest level of the Lower
Cretaceous deposits (over the Jurassic oil and gas complex) and is characterized by a
complex geological structure in comparison with the Cenomanian deposits located at a
depth of 1,100 to 1 700 meters, and Valanginian - at a depth of 1,700 to 3,200 meters. The
thickness of the reservoir varies greatly [2, 3].

The Sredneobskoye oil and gas region, to which the Achmovskoye deposit belongs, is
located in the middle course of the Ob River from Khanty-Mansiysk in the west to
Aleksandrovsk in the East. By the end of the seventies of the 20th century, 57 deposits had
already been discovered here. In some of them, a cluster of gas caps was discovered above
the layers of oil deposits [1].

According to the Federal Agency for Subsoil Use of the Russian Federation, the content
of condensate in the gas is 275 and 319 g/m3, respectively, for Ach3-4 and Ach5. The
resulting condensate consists of sufficiently dense fractions - up to 800.7 kg / m® with a
paraffin content of less than 6.5%.

The rock of the reservoir is represented mainly by fine-grained calcareous sandstones
and siltstones forming separate undeveloped seams and lenses. The sandstones and sandy
siltstones in the Achimov section are present mainly in the eastern part - in the zone of the
paleoscyllon. To the west, to the side of the development of the deep-water part of the
paleobasene, the thickness of the layers is sharply reduced due to the disappearance of sandy
and siltstone interlayers from the section. In the central and western parts, the Achimov
section is represented mainly by low-power clay sediments. The geological structure of the
Achimov deposits, for example, the northwest of the Surgut arch, is due to the presence of
clearly expressed clinoforms, the distribution and structure of which should be taken into
account at the stage of development of deposits. The Achimov beds are reservoirs with a
very complex distribution of lenticular bodies. In the Achimov deposits, several local
reference strata of clays 3-15 meters thick are distinguished. These strata divide the
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Achimov strata into several independent layers. Lenticular form of sand bodies of the
clinoform sequence, their reliable.

Isolation provide a dense package in space, so the potential deposits in such bodies are
almost independent of anticlines, but are controlled by the intrinsic morphology of each
individual lens and the quality of the collectors and represent rather a layering of a broken or
stepped structure.

The reservoir of the field is characterized by poor and heterogeneous reservoir
properties, low permeability, complicated by tectonic and lithological screens, characterized
by a multiphase reservoir condition. In addition, the Achimov deposits are characterized by
abnormally high reservoir pressure, more than 600 atmospheres, and the presence of heavy
paraffins [5, 6].

The geological section of the Achimov strata is shown on Figure 1.

'\ ! 'l
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Fig. 1. Geological cross section of the complex-lenticular structure of the Achimov strata

Here are some parameters of Achimov bend and its simple model reservoirs (Figure 2)

[6].
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Fig. 2. Characteristics of the Achimov strata

To sum up the above-mentioned, the sedimentation model, geological cross section of
the complex-lenticular structure and characteristics of achimov field, could be plotted
geological sector model of the Achimov field (Figure 3) [7].

Geological and hydraulic sector model of the Achimov field

| Structured Sector Map2 x 2 km

— -3750 — - line of equal value

- hydrocarbon trap

- 310

Amount of gas condensate, g/m?

Porousness, %

15 16

11,6 km

Geological section of the Ach-5 reservoir along

the AB line

- Strong sand
|:|- argilla
|r_'> l‘—‘>| - Bazhenov

sequence

Conductivity, mdarcy

.

0,4 0,5

Fig. 3. Geological and hydraulic sector model of the Achimov field

We could see from the figure that Achimov field has low conductivity, a large number of
lenses and heterogeneity collection properties [8].
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METHOD FOR DETERMINING THE VOLUME RIGIDITY OF
COCONS BY THE APPLIANCE OF THE FTI-1M DEVICE
Mirsaatov R.M. (Republik of Uzbekistan)

Email: Mirsaatov430@scientifictext.ru

Mirsaatov Ravshanbek Muminovich - Associate Professor, Doctor of Technical Sciences,
DEPARTMENT OF PHYSICS, ROAD-BUILDING FACULTY,
TASHKENT INSTITUTE FOR THE PLANNING, CONSTRUCTION AND OPERATION OF
HIGHWAYS, TASHKENT, REPUBLIK OF UZBEKISTAN

Abstract: a method for determining the coefficient of bulk stiffness of a sample of silk
cocoons, an upgraded FTI-1M instrument, is used to evaluate the technical and economic
value of a batch, both live and dry cocoons. It is shown that the value of the volume stiffness
determined by the proposed technology is consistent with experiments conducted with single
cocoons and the calculation of the average statistical coefficient of bulk hardness. This also
takes into account the presence of cocoon-grouse and "muscardine” cocoons, as an
amendment to the calculation of the silk-screening of living cocoons in a computer version.
Keywords: specific volume, immature cocoon, silk-screening, stiffness, measuring capacity,
sweeping capacity, cocoons-capercaillie, muscardine cocoons.

CIIOCOB ONPEJAEJEHUSI OFbEMHOM )KECTKOCTH )KUBBIX
KOKOHOB C IOMOLIBIO TIPUBOPA ®TU-1M
MupcaatoB P.M. (Pecnybauka ¥Y30exkucran)

Mupcaamos Paswanbex Mymunosuy - 0oyenm, 0OKmMop MexHu4ecKux Hayx,
Kagedpa @usuxu, 00POAHCHO-CMPOUMeNbHbL (aKyIvbmen,
TawkenmeKuil UHCMuUNyYm no NPOEKMUPOSAHUIO, CIMPOUMENLCMEY U IKCRLYAMAYUY ABMOMOOUNILHBIX
dopoe,
2. Tawxenm, Pecnyonuxa Y3bexucman

Annomauusn’ npeonosicen cnocob onpedeieHusi Kodpuyuenma 00bEMHOU HCeCMKOCMU
006pasya WeIKoBUUHbIX KOKOHO8 MOOEpHU3UPOBanHbiM npubopom DPTHU-IM, ¢ nomowwio
KOMOPO20 OYEHUBACMCSL MEXHUKO-IKOHOMUYECKASL YEHHOCMb NAPMUU, KAK JHCUBLIX, MAK U
cyxux Koxonos. Iloxaszamo, umo 3HaueHue 0OBLEMHOU IHCECMKOCMU, ONPEOENeHHOU NO
NPEOLONCEHHOU MEXHONOUU, CO2NACOBLIBACHICS C IKCHEPUMEHMAMU, NPOBOOUMBIMU C
OOUHOYHBIMU ~KOKOHAMU U  GbIYUCTIEHUEM CPEeOHeCmamucmuyeckozo Kod(uyuenma
obvemnol acecmxocmu. Tlpu smom maxodice yuumvleaemes: Haiuuue KOKOHO8-2yxapetl u
«MYCKAPOUHHBIXY KOKOHOS, 8 Kawecmee NONpASKU Npu pacueme O0ObEMHOU JHCeCMKOCMU
JHCUBBIX KOKOHO8 8 KOMIBIOMEPHOM 8APUAHME.

Knrouesvie cnoea: yoenvuviti 00vem, He3penvlii KOKOH, WEIKOHOCHOCHb, JHCeCMKOCHb,
UBMepUMenbHas EMKOCb PA3MAMbIEAEMOCb, KOKOHbL-2TYXAPU, MYCKAPOUHHbIE KOKOHbL.

M3secren mpubop ®TU-1 (momHoe Ha3Baume - «[Ipmbop A W3MEpeHHs yAeITbHOTO
00béMa KOKOHOB») [1], KOTOpBI HWCMONB3YIOT IS ONPENENICHUs IIETKOHOCHOCTH
CIaBaeMOW MAPTHH JKUBBIX KOKOHOB. Y CTPOMCTBO COJACPKHUT BUOPOCTEH, N3MEPHUTEIHHYIO
[IMHAPHYECKYI0O €MKOCTh, YCTAHOBJICHHYI0 Ha BHOPOCTEHIE, BOPOHKY JUIS 3aCHITAHH
KOKOHOB B €MKOCTh, KPBIIIKY-YKa3aTeNb JJIs HATPYKXCHHS KOKOHOB M 3aMepa BBICOTHI MX
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YPOBHSI, IHMAaMETPaIbHO PACIOJOKEHHbIE W3MEPHUTENIbHbIC IIKAaNIbl, BBIIIOJIHEHHBIC U3
MPO3pavyHOro MaTepHaia ¥ BMOHTHPOBAHHBIE B CTEHKY €MKOCTH.

JpyruM He MeHee BaXKHbIM [apaMETpPOM, Ha Hall B3I, VIS OLEHKH TEXHHMKO-
9KOHOMHYECKOH LIEHHOCTH NMapTUH KOKOHOB SIBJISIETCS] 00BEMHas )KECTKOCTh 00pasiia KOKOHOB.

Hamu mpemnoskeHa TexHOJOTHsl ompexaeneHus koadduireHra oObeMHON KECTKOCTH
00pasia KHUBBIX KOKOHOB C momMotipo pubopa @TU-1. [Tocnennss sBnseTcs moka3aTeiaeM,
C MOMOIIBI0 KOTOPOTO MOXHO OLECHHUTh TEXHHKO-DKOHOMHYECKYIO IIEHHOCTh NMapTHH, Kak
JKHUBBIX, TAK U CyXHUX KOKOHOB.

IlocraBieHHas 3amada pemaeTcs CieayomuM oopazom: KoKoHBI onpeneneHHONH Macchl
(mammpumep, M = 3 KTr) 3aCHIAIOT B W3MEPHUTENBHYI0 €MKOCTh, KOTOpas yCTaHOBJEHA Ha
BubOpocrerne npudopa ®TH-1. CBepxy KOKOHBI 3aKpPBIBAIOT KPBIIIKOI CO CIEIMaIbHOM
MOJACTaBKOH M BKJIIOYAIOT BUOpPOCTEHI Ha | MHUHYTY B COOTBETCTBHUHM C TEXHHYECKHM
nacroproM Ha npubop @TU-1. [Tocne octaHoBKM BUOpOcTeHIa (PUKCHUPYIOT BBICOTY CIIOS
KOKOHOB H W CXKMMAlOT KOKOHBI I'PY30M C ONpEIeICHHOW Maccoi. JlaTumkamMu BBICOTBI
nepeaanT HHPOpMAIHI0 00 U3MEHEHHH CPEAHEH BBICOTHI CIIOS KOKOHOB Ah B KOMIOBIOTED.
B kommnbloTepe BBIMHCIAIOT KOI(D(GUIMEHT OOBEMHON IMKECTKOCTH JKUBBIX KOKOHOB IO
IMIUpUYECKOi popmyrre:

_Myg
Ah

K ) M)

rae M - macca rpysa;

g - yckopeHHe cBOOOJHOTO Ma/ICHHS,

Ah=H-H;, H u H; - BeIicOTa Cl10sS KOKOHOB B H3MEPUTEIbHOM emKocTH npubopa OTU-1
JIO ¥ TIOCJIE CXKATHsI COOTBETCTBEHHO.

Mertonuka HaxoxaeHHs Kod(h(UIHEHTa OOBEMHOW JKECTKOCTH MXHUBBIX KOKOHOB
3aKJII0YAeTCsl B CIEAYIOIEM: IOCIe YTPSICKH B TedeHHMe | MHHYTHI o0pasia >KHBBIX
KOKOHOB, TOMEMIEHHBIX B MOACpHU3UpOoBaHHBIN npudop ®TU-1M, (maccoii B 2-3 kr), B
MOJIOCTH LMIMHApa NpubOopa olpenenseTcs HadajdbHas BBICOTA CJIOSI KOKOHOB. Jlanee Ha
MOJBIDKHYIO KPBIIIKY (Macca KpbIIKH 1,24 Kr) ycTaHABIUBAETCS AOMOIHUTENBHBIN Ipy3 M;
maccoil 3 kr. Cmernenue BoicoThl Ah mon nasinenuem rpysa (Hampumep, B ciiydae Juis
KOKOHOB noposl «Mmaxnu» cocrapuno A hy= 2 mm). J[oGasnsiercs BTopoii rpy3 M= 3 Kr.
DTO JaeT JOMOJHUTENBHOE CMENIEHHEe B 2 MM 1 obliee cMmernenue coctaBuiio A h, =4 mm,
npu 3ToM 110 popmyrte (1) moacuuTHIBaeTCs BearmdnHa 00beMHOM skecTkocth K, =15 H/mm.
C no6aBieHHEM TPETHhEro, YeTBEPTOrO M IATOTO rpys3a (KaxIblii Maccol 3 Kr) mosrydaem
emé HeCKOJIbKO Touek Ha rpaduke (Puc. 1) [2].

K, Hfmana
25 —
15 | o
- @
10 |— <
| | | I I
50 100 150 200 P, H

Puc. 1. 3asucumocme ko3gppuyuenma 06veMHOll JHceCmKOCHY OM BEAUHUHBL CUTLL MANCECTU 2PY3a
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C npyroii cropoHsbl, K03()QUIMEHT KECTKOCTH MOXXHO OLEHUTH, ONpENEIsisi €ro II0
CPEIHECTATUCTUUECKOMY METOy JJIsl KaXKJOrO CJIOSl KOKOHOB B OTAEIBHOCTH [3].

Bcero ymenianocs B mminunape npubopa @TU-1IM 18-25 cnoéB kHMBBIX KOKOHOB B
3aBHCUMOCTH OT NOPOJIbI KUBBIX KOKOHOB. B Kak7oM o€ MOJACUUTHIBAETCS KOJIHMYECTBO
orpezieJIeHHBIM 00pa30M OPHEHTUPOBAHHBIX JJIsL 3-X THIIOB OPHEHTALINI KOKOHOB!

1) ropr30oHTAIBHOM,

2) BEpTUKAILHOH,

3) 1 pacmon0KEHHBIX KOKOHOB TI0J{ YTIIOM K TOPHU30HTY.

3aTeM ¢ HOMOINBI0 M3MEPHUTENS JKECTKOCTH, MPEAHA3HAYCHHOTO A OJHOTO KOKOHA,
OTIPEZIETAETCS CPEAHECTATHCTHUECKYIO JKECTKOCTh Kj Al KakAoro BHAa OPHEHTAINH
KOKOHOB. I'opusoHTaneHas opueHTauus — K,=27,1 H/MM, BepTUKanbHas OpHEHTALMs —
K,=11,45 H/mM, OpueHranus mnox yriaoM K ropusonty — K. ,=7,39 H/mm. 3nas
kodddunuent K, oreHénnbiii mo obpasuam B komudectse 10 mTyK A7d KakAOro Turma
OpPHEHTAaLlM KOKOHOB B IpnHApe npubopa DPTU-1M noapcuuThiBaeTcs CyMMapHBIH
K03(PUINEHT 00BEMHOM JKECTKOCTH B Ka)KIOM U3 CIOEB KaK JUII KOKOHOB C BEPTHKaJIbHOM
U TOPU3OHTAJIbHOM OpPUEHTALMEH, TaK U U I KOKOHOB C OpPHUEHTALMEH IOJA YIiIoM K
TOPHU30HTY, PACIIOIOKEHHBIX B TosiocTr pudopa ®TU-1M.

B cooTBeTCTBHE € pacueToOM IO FOPHU30HTANH B KAXKIOM CJIoe IMIHHApa npudopa OTU-
IM nomemaercs ot 60 10 70 IWTYK KOKOHOB.

CyMMmapHSbIif K03()(UIMEHT )KECTKOCTH 110 BEPTHKAIH OyIeT yMEHBIIATHCS:

1/K=1/K; + 1/Ky+.. +1/K, (2)

u paBeH 15,01 H/mm. Cpennsas BenmanHa K03 (HUIHEHTA )KECTKOCTH M0 KAKIOMY CIIO0
coctapiana Kj o, = 944,11 H/mm.

B Tabnuiie 1 mpenacraBieHbl mapameTpbl KOd(QdHUIMEHTa O0OBEMHON JKECTKOCTH IO
TOPU3OHTAIH B KOXKAOM ciioe IuinHapa npudopa @TU-1M u cymmapHoro 3nauenus 1/K mo
Beptukanu. OOpaTHas BequunHa cymmapHoro 3HaueHus 1/K maet kosduimeHT 00beMHOM
JKECTKOCTH 00pa3lia )KUBBIX KOKOHOB.

W3 Ttabmuibl BUAHO, YTO KOI(GGHUIMEHT OOBEMHOW >KECTKOCTH OIMpPEACICHHBIN Ha
npudope ®TU-1M, okazancst paBHeIM 15 H/MM, 9TO COTTIacOBBIBAETCS C SKCIIEPHUMEHTAMM,
NPOBOJMMBIMA C OJWHOYHBIMH KOKOHAMH M BBIUMCICHHEM CPEIHECTATUCTHYECKOTO
ko3 PunmerTa 00beMHON KecTKoCTH, paBHoTo 15,01 H/MM.

Tabauya 1. Pesynomamol onpedenenus KodQpuyueHma 06beMHOU JHCeCMKOCMU HCUBLX KOKOHO8

No BepTHKAJIbHAs TOPU30HTAILHAS Ioxa yriom Ko UK
n, K, n, K, n; K,

1 22 251,9 20 542 21 155,19 | 949,09 0,001054
2 25 286,25 19 514,9 20 147,8 | 948,95 0,001054
3 12 137,4 26 704,6 18 133,02 | 975,02 0,001026
4 14 160,3 25 677,5 19 140,41 | 978,21 0,001022
5 30 3435 16 433,6 22 162,58 | 939,68 0,001064
6 23 263,35 17 460,7 25 184,75 | 908,8 0,0011

7 33 377,85. | 14 379,4 23 169,97 | 927,22 0,001078
8 13 148,85 25 677,5 21 155,19 | 981,54 0,001019
9 15 171,75 24 650,4 19 140,41 | 962,56 0,001039
10 27 309,15 18 487,8 20 1478 | 944,75 0,001058
11 11 125,95 28 758,8 16 118,24 | 1002,99 0,000997
12 26 297,7 17 460,7 22 162,58 | 920,98 0,001086
13 14 160,3 20 542 26 192,14 | 894,44 0,001118
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14 24 274,8 17 460,7 24 177,36 | 912,86 0,001095

15 24 286,25 20 542 18 133,02 | 961,27 0,00104

16 25 183,2 20 542 25 184,75 | 909,95 0,001099

17 16 240,45 20 542 21 155,19 | 937,64 0,001067

18 21 194,65 23 623,3 20 147,8 | 965,75 0,001035

19 14 160,3 24 650,4 18 133,02 | 943,72 0,00106

20 27 309,15 18 487,8 20 147,8 | 944,75 0,001058

21 13 263,35 17 460,7 26 192,14 | 916,19 0,001091
Cp. Koy | Cymma 1/K
944,11 0,02226

Takum 00pa3oM, NPEUIOKEHHBIH HAaMH CIIOCOO MOXKET HaWTH NpPUMEHEHHEe Ha
KOKOHOCYIIMJIKaX, IPUEMHBIX TyHKTaX U I'PEHAKHBIX 3aBOAAX IPH ONpeaeIeHNH 00BeMHOI
JKECTKOCTH U TEXHOJIOTMYECKUX CBOMCTB IIEJIKOBUYHBIX KOKOHOB.
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Abstract: in the article analyzed transient processes in multidimensional fractional order
chaotic systems. The approaches to the interaction of chaotic systems, considered within the
framework of the scientific direction - the physics of open systems, unite such directions as
synergetic, dissipative structures, dynamic chaos. The proposed approach to the description
and control of dynamical systems is accompanied by calculations and visualization of
important parameters of fractional chaotic systems such as Poincaré's return times, Tsallis
entropy, Lyapunov exponents, and others.

Keywords: chaos, open system, Poincare, Tsallis, Lyapunov.

AHAJIMTUKO-YUCJIEHHBIE METOIbI UCCIEJOBAHUS
HNEPEXOJIHBIX MTPOOECCOB B MHOI'OMEPHBIX
XAOTUYECKUX CUCTEMAX
HUcmaiinos b.U. (Azepbaiimkanckas Pecnyoimka)

Ucmaiinos baxpam Ucpaghun - kanoudam mexHuseckux Hayk, 0oyexm,
Kagedpa npubopocmpoumenbHol UHICeHePUU,
A3zepbatioscanckuii 20Cy0apCcmeeH Ll YHugepcument He@hmu u npOMbIUIEHHOCMU,
2. Baxy, Azepbaiioncanckas Pecnybauxa

AnHOmMayua: 8 cmamve AHATUSUPYIOMCA NePexOOHble NPOYeccvbl 6 MHO2OMEPHBIX
Xaomuueckux cucmemax OpobHo2o0 nopaoka. Paccmompennvie 6 pamkax HAY4HO2O
HANpasieHus «QuU3UKa OMKPBLIMbIX CUCHEM)» NOOX00bl B3aUMOOeNUCMBUL XAOMUYECKUX
cucmem 00veOUHAIOM  MAKUe HANPAsleHus, KAk CUHepeemuKd, OUCCUNAMUEHble
cmpyKkmypul, OuHamudeckuil xaoc. Ilpednodcennviti no0Xo0 K ONUCAHUIO U YAPABILEHUIO
OUHAMUYECKUMU CUCTNEMAMU CONPOBONCOACTCA BbIYUCTEHUAMU U BU3VATUIAYUET BAINCHBIX
napamempos OpoOHbIX XAOMUYECKUX cucmem Kax gpemena eosepama Ilyankape, sumponust
Tcannuca, sxcnonenmul JIanynosa, namamo u op.

Knroueswie cnosa: xaoc, omxpvimas cucmema, Ilyanxape, Tcannuc, Jlanynos.

B paMkax Hay4HOTO HampaBieHHUS «(pU3UKA OTKPHITBIX CHCTEM» B paboTe pacCMOTpeHa
TEPMOJINHAMHKO-HH()OPMAIOHHAS TapaJurMa HCCICTOBAHUS TEPEXOTHBIX IPOIECCOB B
MHOT'OMEPHBIX Xa0THIECKUX CUCTEMaX APOOHOTO MOPSIKA.

OTKpbITasE CcHCTEMa — OTO IIEPEXOJHBIE TMPOIECCHl B IOJIe KOHKYPEHIHWH U
KOPPEISAIHMOHHBIX CBsA3eH MH)OPMAITMOHHBIX U (PH3HYECKUX TOTOKOB [1].

Ilepexomnapie TpoIeCCHI B OTKPBHITOW CHCTEME MPOTEKAIOT B IMOJIE KOHKYPEHIMHA U
KOPPEISAIHMOHHBIX CBs3eH HH()OPMAIIMOHHBIX M (PH3MYECKHUX TIOTOKOB.

Heo0OxomuMo OTMETHTh, 4TO (DM3MKA OTKPBITHIX CHCTEM pa3BHUBAET CIUHBIN IMOIXOX K
OITHCAHMIO CaMBIX PAa3HOOOPA3HBIX HENMHEHHBIX sBIeHMI. OHa pemaer 3Ty 33Jady B paMKax
CHHEPreTUYEeCcKOr0 TI0/IX0/1a, OCTaBAsCh NP 3TOM B Tpezeiax (I3UKH HAYIHOTO MPOCTPAHCTBA.
B Hactosmiee BpeMss B OTKPBITBIX CHCTEMax HAOJIOMAIOTCS TIPOLECCHl M SBJICHUS,
XapaKTePHU3YIOIINECS HEJIOKATBHOCTHIO, 3PEIUTAPHOCTHIO, HEMAPKOBOCTBIO, (HYPaKTaIbHOCTHIO,
HAraMUJIBTOHOBOCTBIO. bonblloe BHMMaHWE, B O3TOH CBSI3M, YyAEIsIeTCS HCCIENOBAHUSIM
CTENEHHOW HENOKAIbHOCTH U CTEHNEHHOW JOArOBpeMeHHON nmamatd. OTCrofa akTyaau3upyeTcs
npodieMa CO37aHMSI MaTeMaTHYeCKUX METOZI0B OJIHOTO W3 COBPEMEHHBIX HallpaBJIeHUH
TeopeTnueckoi (usuku — npoOHou auHamuku (fractional dynamics) [1]. Hcmombs3oBanue
METOJIOB JPOOHOH JIMHAMHMKH OTKpPBIBAET HOBBIC BO3MOXKHOCTH [UISl DELIEHHs IpoOieM
MPOTHO3a U MIPUHSTHS PELLIEHUH B OTKPBITBIX CUCTEMAX [2].

M3BecTHO, UTO ypaBHEHHS B APOOHBIX NMPOM3BOJHBIX OMHMCHIBAIOT HBOJIOIMIO HEKOTOPOH
(hU3MIECKOI CHCTEMBI C MOTEPSIMH, ITPUYEM APOOHBIA TTOKa3aTeNb MPOU3BOIHON YKa3bIBacT Ha
JIOJTEO COCTOSIHHIA CHCTEMBI, COXPAHSIONIMXCS 33 BCE BpeMst 3BoMmowwH { . Takue CHCTeMBI HOCST
Ha3BaHWE CHCTEMBI C «OCTAaTOYHOW» IMaMATHIO, 3aHUMAIOIMINE IMPOMEXKYTOYHOE IIOJIOKECHHE
MAMSTH, C OJTHON CTOPOHBI, I MAPKOBCKUMH CHCTEMaMH — C APYyToit [3].
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OTMeueHo, YTO B CHCTEME C 3aJaHHOM MPOCTPAHCTBEHHOI TeoMeTpueill, B mpouecce
9BOJIIOLMH «BBDKHBAET» TOJBKO YacTb COCTOSIHMM, a Jpyras 4acTb OT WX OOIIEro 4ucia
HeoOpatumo Tepsiercst. [loTepss 4acTH COCTOSIHMM IIOHMMAaercst B TOM CMBIC/E, YTO OHH
CTAHOBSITCSI HEZIOCTYITHBIMU /ISl CHCTEMBI.

KoHrenmust 3TUX paboT MpUMeHNMa K IIOTOKaM C TPOU3BOJILHO BPEMEHHOI 3aBUCHMOCTBIO
U, B YaCTHOCTH, ITOTOKaM, KOTOPBIC OTPEICNICHB! B KOHEYHOM MHTEPBAJIC BPEMEHH.

Hapsimy ¢ npornieccamu nepeMeInnBaHus BO3HUKAEST NMPOOIeMa TPAHCIIOPTa MEpEMEIIaHHbIX
MOTOKOB. TO €CTh BO3HMKACT MapajirMa pacCMOTPEHMS aHAIM3a W CHHTE3a CTPYKTYpPBI THIIA
«HepeMeIIBaHNe-TPaHCTIOPT-YIPABICHNE) HEMMHEHHBIMH (PU3MIECKUMH MPOIIECCAMIL

B pamkax HOBOrO Hay9HOTO HaNpaBICHUSI — PU3MKA OTKPBITBIX CHCTEM, OOBEIUHAIOTCS
TaKHe HANpaBJICHUSA KaK CHHEPTeTHKA, MUCCHUIIATHBHBIC CTPYKTYPHI, JETCPMUHHUPOBAHHBIN
Xaoc, KOHUeNMs (pakrana ¢ NPUIOKEHUSIMH B pa3MYHBIX OTpacisX Haykd. Tak,
(pakTanbHBIA TMMOJXOJ BHOCUT HOBBIH YPOBEHb IOHUMAHHsI JWHAMHUKH COOTHOILCHHMS
00paTUMBIX U HEOOPATUMBIX IIPOLIECCOB.

Heo0xoanMo OTMETHTB, 4TO JIOObIE B3aUMOCBS3H MEXKIY YacTSIMH OTKPBITOHW CIIOKHOW
cHCTeMBI 00pa3yloTCsi B IPOLECCE TEPMOAMHAMUKO-WH(OPMAIMOHHBIX B3aUMOJEHCTBHIA
WM KoMMyHUKanui. HpopMannoHHble B3aMMOIEHCTBHSI HMEIOT JIBONCTBEHHBIN XapakTep
BO3JICHCTBYS Ha CUCTEMY U €€ OKpYyXKaromnyro cpeny. C 0JHOH CTOPOHBI, OHH BBICTYIAIOT B
pon MexXaHn3Ma YHOPAJOYNBAHMS, BHECCHHS OPAIKA B CTPYKTYPY CHCTEMBI, CHIXKAIOT €€
CJIOKHOCTB, C IpYTOi CTOPOHBI, MPUBOSAT K KIIOHUPOBAHHUIO MH()OPMALIMOHHBIX OOBEKTOB.

B mpomecce 3BoMIOIMH B OTKPHITOH CHCTEME POCT HMH(OPMALMOHHBIX IMOTOKOB H
00BEKTOB MPUBOAUT K YCIOXHEHHIO WH()OPMANMOHHOH COCTaBIAIOMIEH, YTO B CBOIO
ouepelb, BHI3bIBAET HAPACTAHHUE XAOTHYECKHX MPOIECCOB, KOTOPBIE MEPEBOIAT CUCTEMY B
COCTOSIHUE TMHAMUYecKoro xaoca [4].

BonbIoit mHTEpec BBI3BIBAIOT MPOIIECCHI MTEPEMEIINBAHUS MHOTOMEPHBIX TeTepPOTreHHBIX
cucrteM. OTa mpoOlieMa KaTajJu3MpyeT HayuyHbli HWHTEpeC B KOHTEKCTE HCCIEIOBaHMS
MIPOIIECCOB TEPEMEIINBAHUS B TEIEKOMMYHHUKAIIMOHHOH, (papManeBTHUECKOH, XUMUYIECKOH,
HKOJIOTHUECKON U IPYTUX TEXHOJIOTHUECKUX O0IaCTSIX.

B KoHTekcTe mccienoBaHHsS MHOTOMEPHBIX XaOTHYECKHUX CHCTEM JIPOOHOTO MOpsiiKa B
OTKpPBITOH cHcTeMe, BO3HMKaeT mpobiema Bo3BpaToB IlyaHkape, koTopast sIBISIETCS OJHON
3 (yHIAMEHTAIbHO BA)XKHBIX OCOOEGHHOCTEH JAWHAMHYECKHX IIPOLECCOB (CHCTEM) C
OTPaHUYEHHBIM THIIOM YCTAHOBHBIINXCS JIBIKCHHH.

Bpemena BosBpamenust Ilyankape, (yHKIHMOHaIbHO CBS3aHHBIE C MapaMeTpamu
CHCTEMBI, MPEACTABISIOT COOOH  OCHOBHBIE — UHOUKAMOPbL W XAPAKMEPUCTUKU,
MOKA3BIBAIOIINE, KaK OIpPEAeIEHHBIE COCTOSHHUS CIOXKHBIX CHCTEM IIOBTOPSIOTCSA IO
BpeMeHH [5].

TpaguunOHHBIM SBISETCS MOAXOJ, CBA3AHHBIN C M3Y4YEHHEM CTAaTUCTHYECKHX CBOICTB
Bo3BpaleHus IlyaHkape, TO €CTb u3yueHuem MURUYHbIX OpOUM NO OMHOUIEHUIO K
HEeKOMOPbIM UHBAPUAHMHBIM MepaM. B KOHTEKCTE BBIIIEN3I0KEHHOTO BBI3BIBAET UHTEPEC K
CHCTEMaM C MaMsTHIO MPHU PEHICHUH MPOOJIEeMbI UCCIEIOBAHUS MEPEXOIHBIX MPOIECCOB B
CTPYKTYpax ¢ IpoOHOI TUHAMHKOM.

VY4uuThIBas CIOXKHOCTb HUCCIIEAOBaHMA MEPEXOAHBIX IPOLECCOB B MHOTOMEPHBIX
Xa0THYECKUX CHCTEMax JIpOOHOTo Mopsiika, B paboTe MpeI0KeHbI 33/1a41 B3aUMOIEHCTBHS
TUNEPXAO0TUUECKUX CHCTEM B IMPOCTPAHCTBE TAKUX MOMEX M BO3MOXKHBIX BO3JEHCTBHH, Kak
nsetHo# myM (Color noise) u (Hyperchaotic Hyperjerk systems).

3nmecr ToKazaTenb JPOOHOCTH TPOM3BOAHON CTAHOBHTCS BAXKHEHIIMM MapaMeTpoM
KOJIMYECTBEHHOTO aHAJIN3a U TI03BOJISIET YIECTh OCOOCHHOCTH OTKPBITHIX CHCTEM.

CrpykTypa UCCIeIOBaHUI OMMCAHHBIX BBIIIE MPOOJIEM MPEACTaBIeHa Ha pUCYHKE 1, 1Mo
KOTOPOMY MOXHO TIPOCIEIUTH 32 ATAllaMH BHITOHEHHS [TOCTABICHHON 33124 [6].
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PHINKA OTKPRITEIX CHCTEM
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3KcnoHewTa [anyHoea
Pa3smepHocTs Kannana-fopke
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Q0oDWEHHAA NaMATL
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Puc. 1. Cmpyxmypa ucciedo8anuil Xaomu4eckux cucmem

3nech: Jp.Bp. - JIpobHoe OpoyHOoBckoe nBuxkenue, Jlp. JleBu - JIpoOHOE ABMIKEHHE
JleBn, Umn. ¢. HWmnynbchas ¢ynkous, Hdp. L. - JIpoOusiit liBerHoit mym, I1.0. -
[Mumoo6bpasuas  ¢yukuust, Hp. Tayc - [lpo6useiii T'ayccoBckuit mym, K-IT -
KBazunepuoguueckuit npounecc, X - Xaorumueckuit mnpouecc, X K-II - Xaoc -
Ksasunepuoanueckuii, X crox. - Xaoc - croxacrudyeckuit, X I'mm-x - xaoc - rumepxaoc,
I'mn-x_X - runepxaoc — xaoc, ['un_x-X-I'unm x - rumepxaoc - xaoc - runepxaoc, bud. -
oudypkanus, D - 3BOMOLHS.
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Abstract: the article is devoted to the comparison of the effectiveness of three methods for
determining the simplicity of the -test of Fermat's simplicity, the Rabin-Miller method and the
Solovey-Strassen method. The problem of determining the simplicity of a number is still
relevant, since there is no single formula that allows us to obtain a prime number of a given
length. This need is due to the use of large prime numbers in cryptographic algorithms, such
as RSA. The description of the problem of checking the number on the prostate, the problems
that can be encountered in performing this task is given. There are descriptions of three
methods for determining the prostate number, as well as algorithms for calculating. Also, the
reasons for why the methods give different effectiveness at work are considered.
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CPABHEHUE D®®EKTUBHOCTHU METOA0OB ONIPEAEJIEHUSA
MNPOCTOTBI YAUCJIA TIPOT'PAMMHO-BBIYUCJ/IUTEJIBHBIMU
CPEACTBAMU
Hazapenko 0.J1. (Poccuiickas ®enepanusi)

Hasapenxo IOpuii Jleonuoosuu — cmyoenm,
Qaxynomem UHGOPMAMUKY U BbIYUCTUMENLHOU MEXHUKU,
Honckoii 2ocyoapcmeentblii mexuuyeckuil ynusepcumem, 2. Pocmos-na-Lowny

AnHOmayua: cmamvs NOCGAWEHA CPASHEHUIO IPPeKmueHocmu mpéx Memooos
onpedenenus npocmomul uucia — mecma npocmomust Pepma, memooa Pabuna-Munnepa u
Conoses-Llmpaccena. Ilpobrema onpedenenuss npocmomol Yucia 00 CUX NOpP AKMYaibHa,
mak Kax He cyujecmeyem eouHou QOpMynvl, NO360AAI0Uell NOIYYUMb HPOCHOe YUCLO
3a0anHOU OIuUHbL. DMa HeoOX0OUMOCMb 00YCI08IEeHA UCNONb308AHUEM OOILULUX NPOCMBIX
yucen 8 Kpunmozpaguueckux aneopummax, maxkux kax RSA. [lpusooumca onucanue 3adaqu
NPoBepKU HUCAA HA NPOCMOMY NpobieM, ¢ KOMOPLIMU MOICHO CMOJIKHYMbCA NpU
8bINOIHEHUU IMOU 3a0a4u. [lansl Onucanus mpéx mMemooos onpedeieHus npocmomsl YUcid,
a makoice aneoOpummbl, no Komopuim udym pacuémsl. Taxoce paccmompeHnvi NPULUHbL
moeo, nouemy Memoowvl 0aom pasHyr 3¢gexmusnocms npu pabome.

Knwouegvle cnosa: npocmoe uucno, mecm na npocmomy uucia, memoo Pepma, memoo
Pabuna-Munnepa, mecm Conoges-LlImpaccena.

BBenenmne. Ilenpto faHHOW HaydHOW paboOTHI SBISETCS MPOBECTH 0030p H
CPaBHUTENBHBIN aHAIN3 HEKOTOPBIX METOAOB JUIS OINpENeNeHUs] IPOCTOTHl YHCIA.
IIpobnema ompeneneHust TOro, SIBIAETCS JH YHCIO MPOCTHIM, MHTEPECHA, KaK ¢ HayIHOH
TOYKH 3pPCHMs, TaK KaK JI0 CHX IOp HE HAWICHO €IUHOM aHAaIMTHYCCKOHW 3alliCH IUIS BCEX
MPOCTHIX YHCEN, TaK U C MPAKTHICCKOH TOYKHU 3PCHHS ISl IPUMEHEHHUS B KPUIITOCUCTEMAX
C OTKPBITBIM KITFOYOM.

[IpocToe 9mciao — YKCIO, MMEKIIee POBHO JBa Pa3iMYHBIX HATYPAIBHBIX IEIATEIST —
eIVHUIY 1 caMoro ceOs. Jl[pyruMu cioBaMH, YHUCIO N SBIIETCS TPOCTBIM, €CIIH OHO
6onpure 1 u ipu 5TOM nienuTes 6€3 ocTaTka ToJbKo Ha 1 1 Ha N.

Bce amropuTmsl TOpOBEpKHM HPOCTOTHI  JENATCS Ha JABa OONBIIMX TPYIIBL
JICTEPMUHUPOBAHHBIE W BEPOATHOCTHBIE. AJTOPUTMBI HEPBOW TI'PYMIBI MO3BOJSIOT TOYHO
CKa3zaTh, SBISETCA YHCIO NPOCTBIM WM COCTaBHBIM. AJTOPHUTMBI BTOPOH TPYIIIBI
MO3BOJISIFOT 3TO OINPEAEIUTh, HO C HEKOTOPOM BEPOSTHOCTHIO OUIMOKH. MHOroKpaTHoe MX
MpOBECHUE IUI1 YHCIa, HO C pPasHBIMH IapaMeTpamMy, OOBIYHO TIO3BOJIAET CIHENaTh
BEPOSITHOCTH OLIMOKH CKOJIb YTOJHO MaJlOW BEMYMHOW. XOTS IPOCTBIC YUCIIa M3ydaroTcs
yKe JIOCTaTOYHO JI0JIT0, HaunOOoJIblIee pa3BUTHE TEMa BEPOSTHOCTHBIX IPOBEPOK IMOIYYHIIA
BO BTOPOH IOJIOBUHE JBAJANATOTO BEKa UIMEHHO B CBSI3M C HEOOXOAMMOCTHIO T€HEPHPOBAThH
Gousibine (cTo M OoJsiee MecATUYHBIX IU(P) IPOCTHIE YKMCIA A TAKUX KPUITOCHCTEM Kak
RSA. B kauecTBe TecTOB Ha NMPOCTOTY YHWCIA, KOTOpbIE OyAyT pPacCMOTPEHBHI B JIaHHOW
paborte, OblIM BBIOpaHBI clienyonme MeToabl: Tect Pepma, Tect Mmepa-Pabuna, Tect
Comnoges-LlTpaccena.

Tect mpocToThl @epma. Eciim N — mpocToe 9nciio, To OHO YAOBIETBOPSIET CPABHEHUIO
a™ ! =1 (mod n) ansa moboro a, KOTOpoe He AeIUTC Ha N.

Boimonnenue — cpasHenus a™ ! = 1 (mod n) sBngercs  HeOOXOOMMBIM, HO  HE
JIOCTaTOYHBIM MPU3HAKOM MPOCTOTHI YKcia. TO ecTh, €Ciii HAAETCs XOTs OBl OJHO @, IS
xotoporo a® ! # 1 (mod n), To 4uclIO N — COCTABHOE; B IPOTUBHOM CIIydae HHYEro
CKa3aTh HEJNB3S, XOTS MIAHCHI HA TO, YTO YHCIO SIBIISIETCS MPOCTHIM, yBEIHMIUBAIOTCA. Ecim
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JUIl COCTaBHOTO uMcia N BbIMONHsAeTcs cpasHenne a™ ! =1 (modn), To umcio n
Ha3bIBAIOT IICEBJIONPOCTHIM MO OCHOBaHMIO & . [Ipy mpoBepke uuciaa Ha MPOCTOTY TECTOM
depma BLIOMPAIOT HECKOJIBKO uncen a. YeM Goiblie KOTMYECTBO &, i KOTOphIX a1 #
1 (mod n), tem OGoapie MIaHCH, YTO YMCao Nmpoctoe [1]. OmHAKO CYIIECTBYIOT
COCTaBHBIC YHCIa, I KOTOphIX cpaBHeHue a™ 1 # 1 (mod n) BeIMosHAeTCA IS BCEX A,
B3aUMHO NPOCTBHIX ¢ N — 3T0 uucia Kapmaiikiaa. Tem He menee, Tect depma JTOBOJIBHO
3¢ dexTUBeH 111 00HAPYKEHHUS COCTABHBIX YHCEIL.

Tect mpoctorhl Paduna-Musiiepa. B kadecTBe KpuTepus NMPOBEPKH, SBISCTCS JIH
3aJaHHOE YMCII0 NTIPOCTHIM MIIM COCTABHBIM, MOKET CITYyXHUTh KPUTEPUIl HEIPOCTOTEHI:

Heuetnoe uncno n > 3 sgBiseTCs COCTABHBIM TOTJ@ M TOJIBKO TOTZA, KOTAA N SBISETCA
00 TIOJTHBIM KBaApaTOM, JIM00 HAMIyTCs [Ba HATYPAIbHBIX YHCIIA X U Y TAKUE, 9TO: X #+y

(modn), u x2 Ey2 (modn).

Ha xpurepun HEMpOCTOTHI OCHOBAaH M3BECTHBINM BEpPOATHOCTHBIN TecT Muiuiepa—PabuHa,
KOTOpBII cTapaeTcs HaWTH mapy X Uy = 1 , yJIOBIETBOPSIOLINE KPUTEPUIO HENPOCTOTHI [2].

ITycts n — uncno, KoTopoe HEOOXOAUMO MPOBEPUTH Ha MpocToTy. IIpeacraBum n — 1 B
Buge n — 1 = 2s d, e d —neuerHo. Ha3oBeMm mpom3BOIBHOE 4HCIO a € Z  CBHACTENEM
MIPOCTOTHI N , €CJIN BBINOJIHAECTCSA OJJHO U3 CIEIYIONUX YCIOBUI:

1.x=a'=+l (mod n), wn

2.3k, 0<k<s)x? =—1 (mod n).

B npoTuBHOM ciydae, HA30BEM a CBUACTEIEM HEIIPOCTOTHI N.

Aaroputm: [Tycts gyucmo n > 2 — Heuetno u n—1 = 2s -d , rme d —HederHo. J{71s KaXKHOTO
gucnaa oT2 Ao r+ 1, rae r — Yucio MpoBepoOK B TECTE, BHIMOIHUM CIEAYIOUTNE IEHCTBUS:

1. Beruucaum XQ = ad(modn).

2. Tlposepum ycioBue X0 € {1, n — 1}. Ecnu 0HO BEINONHHUTCS, TOTAa

a —cBuzeTenb mpoctoThl. [lepeiinem k cnenyromemy a .

3. HWuave npoBeprM, COAEPIKUTCSI M YKCII0 N—1 BIIOCII€0BATENEHOCTD

{x1, X2, ..., Xs—1}, TA€ KKIbIi MOCIEAYIOUIHMA X BBHIUUCISAETCS MO0 GOPMYIIE Xjr = X2i
(mod n).

Ecnu oTBeT NMOJ0KUTENBHBIN, TO a —CBUAETENb MPOCTOTHI. llepeiinem Kk crienyromemMy a
<r+1.

Wnauve, HaliieH cBUAETENh HEMIPOCTOTHI N . 3aBEpIIaeM TECT C COOOIICHUEM «UHUCIIO N —
cocraBHOe». Ecin mociie r mpoBepoK OKa)keTcs I' CBUIETeNIeH MPOCTOTHI, TO 3aKaHIMBAEM TECT C
COOOIIICHHEM «N — BEPOATHO ITpocToey». Cumrtas, YTo BpeMsl yMHOXKEHHS JorapudMiIdyecKoe,
HCTIONB3Ysl OBICTPOE YMHOKEHHE 10 MOJLYJTIO, CIOKHOCTB paboTs anmroputma O (log3n). Takum
00pa3oMm, BpeMsl paboThI ATOpPUTMA IOTMHOMHUAIBHO [3].

BeposithHoctHblii  Tect mpoctrorhl  CouioBess—Tpaccena. Tect ConoBes —
lITpaccena — BepOSTHOCTHBIN TECT MPOCTOTHI, OTKPBITHIH B 1970-x romax PoGeprom
Maptuaom ConoBeeM coBmecTHO ¢ Pombkepom [lITpaccenom [4]. OH onmpaeTcst Ha MATYIO
Teopemy Pepma um cBoiicTBa cumBoia SkoOu: Ecimm N — HedeTHOE COCTaBHOE YHCIIO, TO
KOJIMYCCTBO TCJIBIX yucesn a, B3aMMHOIIPOCTBIX chu MEHBIINUX N,
YIOBJIETBOPSIOIINX CPABHEHUIO

-1
a2 = (%) (mod n) He mpeBoCXOIUT g

CocraBHbIE yypcna n, YAOBJIETBOPSIOILLE ITOMY CPaBHEHHUIO,
Ha3bIBAIOTCS NICEBIOIIPOCTHIMU Diiiepa-SIkoOu Mo OCHOBaHHIO a.
Aaroputm

[oBTopurs k pas:
{I = ciryyaitnoe 1enoe ot 2 10 1 — 1, BKIKOYHUTENBHO;
a) ecmu HOJI(a, n) > 1, Toraa: BeiBeCTH, 4TO T} — cOCTaBHOE U OCTAHOBHTHCS.

n—1/ a )
b) €Cciu a 2 F |- (mod n) , TOrga: BBIBECTHU, YTO N — COCTABHOE U OCTAHOBUTLCS.
n
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uHaye BbiBecTH, uto Tl — npoctoe ¢ BepostHocThIO 1 — 2K, U ocTanoBUTHCSL.

BorunciuTeabHple  JKcmepuMeHTHI. [ TpoOBeNEHUS  BBIYMCIMTENBHBIX
9KCIIEPUMEHTOB C LEJIbIO HA MIPAKTHKE BBISICHUTH, KAKOW U3 BBIOPaHHBIX METOIOB Hanboee
(G (QEeKTUBEH C TOYKH 3PEHUS BPEMEHM BBIINOJIHEHHMS, ObUIO pa3pabOTaHO MPOrpaMMHOE
CPE/ACTBO, peajM3yIollee IaHHBIE METOJAbl MPOBEPKM 4YHCENl Ha MPOCTOTY, a TaKXke
MOJICYMTHIBAIOIIEE BPEMSI, 3aTpaulBaeMOe Ha BHIOJIHEHUE. B kauecTBe 4yucet, Uit KOTOPBIX
ObUT MpOBEleH MEPBBI payH[ SKCIEPHUMEHTOB, ObLIM BBIOpaHBI MpOCThIE yucia Bynana,
umerorue Ghopmyy BeMCIeHHS 1 * 21 g nenbix n < 16. JIns 3KCHEpUMEHTOB ObL1
BBIOpaH nuamazoH 6<n<l16, MOCKONBKY IPH MEHBIIHX N BpeMs paboTHl alrOPUTMOB
COCTaBJIAECT MEHEE THICAYHON JOJM CceKyHAbl. [IpnunHa BIOOpa MIMEHHO MPOCTHIX YHCET —
Bce k maroB OyayT BBINOJIHEHBI, YTO CBEAET HA HET BIMSHHE CIYy4allHOCTH IIPH BHIOOpE
MPOMEKyTOUHBIX gucell. Yuceno mraros k 66110 ycranosieHo B pazmepe 100, 9To mo3BoisieT
TIOJIYYHTH PE3yNIbTaT, OMIHMOOYHBIH ¢ BEPOSTHOCTHIO, MEHBIICH YeM 107,

Ta6ﬂuua 1. Pesy/zbmambl BbIYUCTIUMENIBHBbIX IKCNEPUMEHM 06

MeTtoa npoBepKH HA IPOCTOTY
KouuuecTso
CoJioBesi- Paduna-
JeCATHYHBIX ®epma
IITpaccena Muaaepa
nudp B yuciae
Bpemsi padoTbl aJiropuT™Ma, MC
27 7 14 8
37 14 23 15
40 20 30 21
78 92 117 97
119 273 317 276
142 409 480 419
157 565 641 597
229 1553 1687 1541
251 1955 2110 1957
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Konunuectso aecATUUHbIX 3HAKOB B Ycune

H depma M PabuHa-munnepa H Conoses-wTpacceHa

Puc. 1. Cpasnenue ckopocmu pabomul aneopummos

Ha ocHOBe moTy4eHHBIX TaHHBIX MOXKHO CHEIaTh CIEAYIOLIUE BHIBOMBI.

Mo rpaduky BHAHO, uTO ckopocTh paboThl anroputma CoisoBes-llltpaccena B
CpeHEM MEHbINE, YeM CKOpOCTh paboTel TecToB ®Pepma u Pabuna-Mwuiiepa. Dto
cBA3aHO ¢ TeMm, 4ro B anroputme CosoBes-llITpaccena HE0OXOAMMO BBIYMCICHUS
cuMBona Jxobu. CkopocTs ke paboTel TecToB @epma u Pabuna-Muiuiepa mpakTHIeCKH
COBIA/IAIOT, PA3JINYKME HE MPEBBIIIAET CTATHCTUYECKOH norpemHocTd. OQHAKO IPH 3TOM
tect @epma obiragaeT HEJOCTATKOM, O KOTOPOM OBIIIO CKa3aHO paHee — OH HElPaBHIIBHO
onpenenser npocroTy uyucen Kapwmaiikna. Tect Pabuna-Mwuinepa, yIUTBIBast CXOXKYIO
CKOPOCTh paboThl, JIMMIEH 3TOTO HEJOCTATKA, TaK KakK IojaraeTcs Ha Ooyiee CHIbHBIN
kpurepuii, uem Tect Pepma. IlosromMy, wucXonsd U3 COBOKYIHOCTU CBOWCTB
PAaCCMOTPEHHBIX AJTOPUTMOB, MOXHO CIEIaTh BBIBOJ, YTO U3 PACCMOTPEHHBIX METO/IOB
Haubonee 3¢ deKkTuBHBIM sBisieTcs: TecT Pabuna-Musuiepa.
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Abstract:in the article is examined the world experience of forecasting the need for cadres
with higher education in the national economy. The stages of forecasting are identified and
the implementation of the stages of the forecast is also investigated. In addition, at the
article grouped forecast models, and widely used in world practice in substance, by purpose
and objective, and also analyzes the differences and uses of these models. The advantages
and disadvantages of methods for forecasting the needs of labor resources with higher
education are studied. In addition, the article analyzes the distribution of results and the
interpretation of the results of models.

Keywords: labor resources, higher education, forecasting, model input-output, production
function.

MUWPOBOM OIIBIT MIPOT'HO3WPOBAHUS TIOTPEFHOCTHU B
KAJIPAX C BBICIIUM OBPA3OBAHUEM B HAIIMOHAJIbHOM
9KOHOMMUMKE
JxanunoB A.A. (Pecnny0smka Y30ekucran)

JDicanunos Aboymanux A6Oyazuzo8uy — cmapuiuii HAy4YHulll COmpyOHUK,
CneyuanbHOCMy: IKOHOMUKA,
Hayunwiii uccneoosamensckuti yenmp «Hayunvle ocnosebl u npobiemvl pazeumusi IKOHOMUKU
V36exucmana» npu Tawkenmckom 20cyoapcmeenHnom IKOHOMUYECKOM YHUGepcumeme,
2. Tawxenm, Pecnyonuxa Ysoexucman

Annomayusn: 6 cmamve UCCIEO06AH MUPOBOL ONbIM NPOSHOZUPOBAHUSL NOMPEOHOCIMU 8
KAopax ¢ GblCUUM 00pa306anuemM 6 HAYUOHANLHOU JKOHOMUKe. Bbvloenenvl smanvi
APOSHO3UPOBAHUSL, A MAKICE UCCTIEO08AHO OCYUeCmeieHue Imanog npocnosa. Kpome mozo
6 cmamve Cepynnupo8ansvl MOOeU NPOSHO3A, UUPOKO UCHOIb3YeMble 8 MUPOBOU NPAKMUKE
no cywecmay, no yeuu u 3a0ade, a maxdice nPOaAHAIUIUPOSAHbL PAZIUYUSL U UCTOTb30BAHUE
omux mooeneti. M3yuenvl npeumyujecmea u HeOOCMAMKU MemoO08 NPOSHOZUPOSAHUSL
nompebHoCmu 8 mpyoo8blX pecypcax ¢ sblcuum obpasosanuem. Kpome mozo ¢ cmamve
NPOAHANUZUPOBAHBL  PACHpeOeleHue pPe3yIbmamos U UHMepnpemayus —pe3yibmanos
MoOerell.

Kniouesvie cnoea: mpyoogvie pecypcel, vicuiee 006pazosanue, NPOSHOUPOBAHUE,
Medcompacnesoll 6ananc, npou3so0CmeeHHast PyHKYus.

B MupoBoW mpakTHKE NPOTHO3MPOBAHHSA MOTPEOHOCTH B BBICOKO OOpPa30BaHHBIX
KaJpax B OKOHOMHKE MOXHO BBIJIEIUTh 5 YCIOBHBIX 3TAlOB. DTO MAKPOIKOHOMUY ECKOE
IPOrHO3MPOBAaHKE, NPOTHO3MPOBaHUE 00IIelH MOTpeOHOCTH B TPYAOBBIX pecypcax s
OCYILIECTBIEHUSI MPOTHO3HBIX MOKa3aTelel, pacmnpeeseHue IMpPOorHo3a TPYJAOBBIX
pecypcoB 1o 00pa3oBaHHIO, pAaCIPE/IEICHNE BHICIINX 00pa30BaHHBIX IO CIIELUAIBHOCTH
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a TaKkXKe IMPOrHO3MPOBAHHME JOIOJHUTENIBHON NOTPEOHOCTH SKOHOMHMKH B Kaapax C
BBICIIUM 00pa30BaHUEM.

Bo MHOrmX pa3sBUTBIX M pPa3BUBAIOIIMXCS CTpaHaxX MHpA TOCYAAPCTBEHHBIE U
HETOCYJJApCTBEHHbIE HAyYHO-HCCIIENOBATENbCKUE YUPEKIEHHUsS OCYIIECTBISIOT IIPOTHO3
KOJIMYECTBA MOTPEOHOCTH SKOHOMHKH B Ka/Ipax C BBICIIMM 00pa3oBaHUEM. DTH YUPEKACHHUS,
HCXOA W3 NEId W 33Jaddl [pPOTHO33, HCIONB3YIOT 2 BHAA MOJEHH, IIEpPBBIH,
MYJIBTHCEKTOPHBIA MOJIENb 32 OCHOBY CTOSIIINI MOJIENTh MeXKOTpacieBoi 6anaHc JIeoHTheBa, a
Taxoke MyJIbTHIUTMKATHBHAS MPOU3BOACTBeHHAsA QyHKII Ko6ba-/lyrmaca (Tabmuma 1).

Kak BumHO 13 TabnHIb! 1, MEXKOTpPACIIEBOM OalaHC HCHOIB3YETCS [UTS MTPOTHO3UPOBAHNUS
MOTPEOHOCTH B KaJpax C BBICIIMM OOpa30BaHMEM BHYTPH CTpPaH WM K€ KOTJa LENbIO
MPOTHO3a SABJISAETCS ONPE/IEICHIE IMEHHO KOJIHMYECTBO KaJpOB C BBICIIUM OOpa30BAHHEM B
9KOHOMHUKE. A MOJeNH, KOTOpblE OCHOBaHBI B IpPOM3BOACTBeHHOM ¢yHkuuu Kob60Oa-
Jyrnaca, ucnone3yercs AJsl aHaIKU3a U MPOTHO3a POJIM KaJpOB C BBICIIMM 00Opa30BaHUEM B
JOCTHKEHUH MIPOTHO3HBIX MOKazaTesnel. Kpome Toro, MypTHILIMKaTHBHASE MOJIENb TpeOyeT
MeHee MHQOpPMAIMM, YeM MeXoTpacieBas Mojenb. [103ToMy MHOTHE MeXIyHapoIHbIE
(MHAHCOBBIE M JIKOHOMHYECKHE OpraHU3alMU Uil MPOTHO3UPOBaHHS IIOTPEOHOCTH B
Kagpax ¢ BbICIIUM 06pa3OBaHI/IeM HCHOJB3YET MYJIbTUIITIMKATUBHBIC MOACIIN.

Tabruya 1. Moodenu npoerHo3uposanust ROmpeOHOCHU 8 KAOPAX C SbLCUUM 00PA308AHUEM 6
HayuonanvHou sxonomuke [1 - 5]

TePUCTHKA Pacnpenenenne
HaumenoBanue HaumenoBanue
MakposKoHeMHYecKasi pe3yJabTaTOB
OpraHu3anuu Mozaean
MoOJe1b MPOrHo3a
The Centre of 113 oTpaccil
Policy Studies P
MONASH model KOHOMHKH, 56
(CoPS) of Monash
University PETUOHOB, 282
ABCTpaJ'II/If; CHeLUabHOCTH
Institute for Cambridae 50 orpacneit
Employment nricg 9KOHOMHKH, 25
multisectoral
Research,  Byrok dvnamics model YKPYITHEHHBIX TPYIII
Bpuranus Y crenualbHOCTe!
MesxoTpacesoii Institute of 5 oTpaciieit
Gatanc Economic SKOHOMHKH, 11
Structures INFORGE ceKrop 16
Research (benepanbHpix
Te MaHI/I;I 3eMenb, 24 Buga
P 3aHITOCTH
20 cekropo BO/J,
Bureau of Labour ?2 HHpr YHHCHHEIE
Statistics of | BLS Occupational cIr)[ ZEnam,HOCTeﬁ
Department of | Outlook ’
300 BunoB B3/, 700
Labour, AKILI JIeTAJIM3UPOBAHHBIX
CHEMATBHOCTEN
[Tporuozupys
Long-Run GDP 9KOHOMUYECKUH
M OECD Economics | Growth Framework E gC;’SOBaHH:Hcmem
YL THILTHKATHBHAA Department and Scenarios for the P
MPOM3BOJCTBEHHAS World Economy aHATMBUPYET OTAAdY
GyHKIHSA Ko66a- c YeJI0BEYECKOTO
Hyrnaca Kanuraa
NOBE Forecasts of the | TIporuosupys
Independent economic growth in | sxkoHOMHYecKHit
Centre for | OECD countries and | poct, paccMarpuBaer
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Economic Studies, | Eastern  European | kak Bkmajx 3aTparhl
UN countries rocynapcTaa B
BBICIIIEE
o0OpasoBaHue B
CTpaHax
HenTpanbHoit u
BocTounoii EBponsl
[Ipornosupyer u
aHaNIN3UpyeT
9KOHOMUYECKUHI
pocT 33 pa3sBUTHIX U
Projecting Economic | 22 CTpaH c
The  Conference | Growth with Growth | mepexoanoit
Board, AKIII Accounting 3KOHOMUKOIA.
Techniques Hccnenyer  BKIag
KOMIIO3HUIINIO
TPYIOBBIX PECYpCcoB
B DKOHOMHYECKHUIT
poct
IIpornozupyer 13
Lentp IIporpamMmHbIit 0a3HCHBIX
MOHHTOPHHTA KOMILIEKC 9KOHOMHYECKHX
oromkera, Poccus PROGNOSIS orpacimeir, mo 28
CIEIHUANBHOCTSIM

Iloce mporHO3mpoBaHUS TOTPEOHOCTH B TPYAOBBIX pecypcax —OIpeAeiseTcs

pacmpezeneHye MpOrHo3HOro MokasaTels 1o 00pazoBaHuto. [y aToro onpexaensercs H0is
KaJIpOB C BBICIIMM OOpa3oBaHUEM, 3aHATHIX B TEKYyLIEM MNepHOJAE, U ITOT Kod(duimeHTt
UCIIONIB3YETCS B IPOTHO3HOM IIEPHOJE.

[Tocne mnporHo3upoBaHusi OOIIEr0 4YHCIa MOTPEOHOCTH B Kajpax C  BBICHIMM

00pa3oBaHUEM, pacTpeiensIoTCa MPOTHO3HBIE MOKA3aTeN! 0 CIeHaIbHOCTIM. [l 3TOT0
ompenensercs: Hois KaXJO0W CIEUaTbHOCTH K O0IIeMy KOJIMYECTBY KaJIpOB C BBICIIUM
o0pa3oBaHHEM B TEKYIIMH MOMEHT, a TaKKe STH KOX(Q(QHUIHUCHTH HCHOIB3YIOTCS IS
pacripeieieHus MPOTHO3HBIX MOKa3aTelei 1Mo CreHaIbHOCTH.
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Abstract: in the article considers the role of the insurance market in the macroeconomics
development and stability of the country. The formation and development of the insurance
market in the regions of the Republic of Uzbekistan is analyzed. In addition, the institutional
and legal foundations of the insurance market were examined. Moreover, the article
observed the support of the insurance market by the state for development and increased
competitiveness of the national insurance market in the regions. The analysis of the
insurance market and development of the national economy of the country are based on the
inertial variant of the development of the insurance market.

Keywords: insurance market, insurance premium, GRP, GDP.

AHAJIN3 PABBUTUSA CTPAXOBOI'O PBIHKA B PETUOHAX
Y3BEKHUCTAHA
xamuaos JI.A. (Pecnybiuka Y30ekucras)

Jrcanunos [Jocmounbex Ab0yasuzosuy — cmaoicep ucciedosamenn,
CREYUATTLHOCHTb: IKOHOMUKA,
Hayunvil uccnedosamensckuii yenmp «Hayunvle 0cHo8blL U npOOAEMbL pA36UMUs SKOHOMUKU
V3zbexucmanay npu Tawkenmckom 2ocyoapcmeeHHom IKOHOMUYECKOM YHUGepcumeme,
2. Tawxenm, Pecnybnuxa Y3oexucman

AHHOmMauua: 6 cmamve pacCMOMPEHA POolb CMPAX08020 DbIHKA 8 MAKPOIKOHOMUUECKOM
pazeumuyu u cmaburbHocmu cmpansl. Ilpoananuzuposanvt Qopmuposanue u passumue
cmpaxoeoeo puiHKa 6 pecuonax Pecnybnuxu Ysbexucman. A maxowce uccredosanvl
UHCMUMYYUOHAIbHBIE U NPABOBbIE OCHOBbI PbIHKA cmpaxosanus. Kpome mozco, 6 cmamoe
U3YYeHA NOOOEPHCKA CMPAX08020 DPBLIHKA CO CMOPOHbL 20CYO0apcmed O pa3eumus u
noBblUuleHUs KOHKYPEHMOCHOCOOHOCMU HAYUOHANbHO20 CIMPAX08020 DbIHKA 8 pe2uoHax. B
OCHOBe aHANU3A CMPAX0B020 PLIHKA U pA36UMUSL HAYUOHATLHOU IKOHOMUKU CHMPAHBL
NpPOCHO3UPOBAH UHEPYUOHHDIL 6APUAHM PA3GUMUS CIPAX0B020 PLIHKA.
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Knioueswie cnosa: cmpaxoeoii puinok, cmpaxoeas npemust, BPII, BBII.

B coBpeMeHHOI pBIHOYHON YKOHOMMKE POJIb CTPAXOBaHMS B IKOHOMUKE 3aKJIIOYAETCS B
TOM, 4TO OHO OOecHeuMBaeT HENPEepbIBHOCTH, OecrepeOoiiHOCTh M cOalaHCHPOBaHHOCTD
MPOU3BOJICTBEHHOT'O mpoliecca. CrpaxoBaHue CIIOCOOCTBYET ONTUMU3AIMH
MaKpO3KOHOMUYECKHX MPOMOPIHii OOIIECTBEHHOTO BOCHPOM3BOJACTBA. VIMEHHO u3-3a
CIIOCOOHOCTH CTPaxOBAaHUsS OKAa3blBaTh BIIMSHHE HAa MAaKpOIKOHOMHYECKHE IIPOLECCHl B
Pa3BHUTHIX CTPAaHAX OHO CUUTAETCS OJHHM U3 CTPATETHUECKHX CEKTOPOB IKOHOMHKH. Kpome
TOTO, B&)XHBIM CTPATETHYECKUM (aKTOPOM SBJISAIOTCS TAKKE OTPOMHBIC WHBECTHIHOHHBIC
PeCypCH CTPaXOBBIX KOMIAHHUN (OCOOCHHO MO CTPAaXOBAHHIO KHM3HH), KOTOPHIE BO MHOTOM
MpEeNONPENCIHIN MAKPOIKOHOMHUYECKHE TIPONOPLUH PAa3BUTHSA BELYIIUX TOCYAAPCTB MHUpA.

MOXXHO BBIIETUTH YeThbIpe (YHKIHMU CTPaxOBaHMsS: (YHKIHIO BO3MELICHUs YOBITKOB,
COILMANTbHYI0, MHBECTUIIMOHHYIO U MIpeaynpeauTenbuyo [1].

Yepe3 MexaHU3M CTPaXxOBaHUS BO3MEIIACTCS 3HAYUTEIbHAS OIS YOBITKOB, BO3HUKILIMX
BCJIC/ICTBHE II0’KapOB, CTUXUHHBIX O€JCTBHH, TEXHOI€HHBIX KaracTpod M JAPYIHX
CIIydaiHBIX COOBITHI HEOIAroNpHATHOTO XapakTepa. TeM caMbIM CTpaxOBaHHUE BBHINOIHAET
(pyHKuHI0O Bo3MeulleHHs1 YOBITKOB, Tak Kak I0Jy4aeMO€ OT CTPaxOBBIX KOMIIaHU
BO3MEIIEHHE OOBIYHO HAIPABJISCTCS HAa BOCCTAHOBJICHHE YTPAuCHHBIX M IOBPEXICHHBIX
MaTepuaabHbIX IEHHOCTEH, 4TO, B KOHEYHOM CUETE, CIOCOOCTBYET SKOHOMHUUECKOMY POCTY.

CrpaxoBoil pBIHOK aKTHBHO (POPMHPOBAICS M PA3BHBACTCSA 3a TOJbI HE3aBHCHMOCTH
PecnyOimkn Y30ekucrana. B Y30ekucrane it pa3BUTHS U HOAJEP)KKH CTPAxXOBOTO PHIHKA
NPUHAT PAJ HOPMATUBHO-TIPABOBBIX JOKYMEHTOB M OCYIIECTBIIIETCS PSII TOCYIapCTBEHHBIX
nporpaMM. B ToMm uuncne, B 2002 roxy 5 ampenst Obin yTBepxkaeH 3akoH «O cTpaxoBoit
JISITETIBHOCTE» B paMKax 3TOTO 3aKOHHO YCTaHOBIAETCS JEATEIbHOCTH CTPAaXOBOI'O PHIHKA
U KOHTPONUpPYETCA UX AESITeIbHOCTU. /[ pa3BUTHS CTPAXOBOTO PBIHKA M TOAJCPKKHU
CTPaxOBBIX YYaCTHHKOB CO CTOPOHBI IOCyAapcTBa ObUI IPHUHAT psii Mep U mporpamm. B
cootBeTcTBUH C «lIporpamMmoil pa3BUTHS CTPaxOBOIO pBIHKA» MPUHATHI 3aKOHBI
Pecniy6nuku Y36ekuctan «O0 00s13aTelIbHOM CTPaxOBaHUH IPAXKIAHCKONW OTBETCTBEHHOCTH
BIamenbleB TpaHCHOpTHHIX cpenctB» (OCAI'O) wu  «oOs3arenbHOE  CTpaxOBaHUE
TpaXXIaHCKOW OTBeTCTBEHHOCTH paboromatens» (OCI'OP), craBmme «IOKOMOTHBAMID)
pOCTa CTPaxoBBIX OIlepalnii; co3laHbl Accolmainus NPOo(EecCHOHATBHBIX YYaCTHHUKOB
CTpaxoBoro peiHKa Y30ekucrana (2007 r.), mepBeiid cTpaxoBoit myxn (2008 r.), akTyapHas
opramm3amust (2008 r1.). B 2009 r. VY30ekuctaH CTan MOTHONPABHBEIM WICHOM
MeskyHapoTHOH acCOIMAIK CTPAXOBBIX HAI30POB.

B nmocnenHue rojpl B peruoHax CTpaHBl MOKHO 3aMETHT POCTa CTENIEHH IPOHUKHOBEHHE
CTPaxoBOro phIHKA. B mocieaHne roibl MOJKHO B YIIYUIIEHHE CTPaXOBAHHE B KAUECTBEHHOM
Y KOJIMUECTBEHHOM BHJIE B OCTaJIbHBIX perroHax crpanbl. B 2013-2016 roasl B OCTaIbHBIX
pernoHax CTpaHbl MOXXHO 3aMETHT HEOOJIBIIIOr0 M3MEHEHHE JOHM CTPAXOBOTO IPEMHH II0
cbopy, HO 00BEM CTPaXOBOTO MPEMHH YBEIMUMIACH IBa U TPH pasa (puc. 1).
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Puc. 1. Pacnpedenenue cmpaxoeoii npemuu no pecuonam Pecnybnuxu Y3bexucman, mapo cym
(kpome eopooa Tawxenma) [2]

W3 anamm3a 1 pucyHKa BHIHO - CTPaxoOBBIE IPEMHUH DPECHyONIMKH MO pETHOHAM
pacnpeneneHsl HepaBHOMEpHO. Ho oTHomieHue crtpaxoBbix npemuit k BPII pernona B
cpeaneM coctasisieT okono 0,22%. A 3ToT HIXKE cpenHepecyonukanckoro (oxouo 0,3%),
a TakXKe MOoKa3aTelb Pa3BUTOCTh CTPAXOBOTO PHIHKA (OTHOIIEHUE CTPaxoBOro peiHKa Kk BBIT
win BPII) pernonansHble W pecyONMKaHCKHE CTPaxOBbIE IMPEMUH HMKE Pa3BUTHIX CTPaH
CIOA (7,3), BemukoOputannu (10,6), SAmommm (10,8). DTOT 0O3HAWaeT TPOMO3AKOCTH
MOTEHIMaja CTPaXOBOrO phIHKa pernoHa. Kpome Toro uccienoBaHusi psijga y30€KCKHX
YUEHBIX IIOKa3bIBAIOT U3MEHEHHUE JEIOBON aKTUBHOCTH TECHO B3aMMOCBSA3aHO C CTPaXOBBIM
PBIHKOM. A TaK)Ke perpecCHOHHbBIN KOA(QQUIIMEHT MeX Iy BAIOBBIM BBIITYCKOM H CTPaxOBOii
npemueit ctpaHsl coctaBisier okono 0,33 [3]. Tak kak B VY30eKkHCTaHE OXXHAAETCS
yBenmuenue BBII B 2 paza x 2030 roxy [4]. 3HauuT cTpaxoBoil peIHOK cTpaHsl Kk BBII
yBesnumautest okoio 0,66% 1o MHEPIIMOHHOMY BapHaHTY pa3BUTHS.
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Abstract: this article discusses relevant today the problem of studying of phraseological
concept as a mental formation with the ability to represent knowledge of a person about
reality, formed in the process of accumulation of social and cultural experience.
Considerable attention is paid to the description of the structure of phraseological concept,
the components of which give an idea of its significance and figurative content. The author
also notes that phraseologisms are a reflection of the historical and cultural traditions of
the people and national mentality.
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®PA3EOJIOTMYECKHAM KOHIENT: CYIIIHOCTh U
CTPYKTYPA
(HA MATEPHUAJIE PYCCKOT'O U AHTJIMHCKOT O SI3BIKOB)
Houyesa H.H. (Poccuiickas ®eaepanus)

ITlouyesa Hamanvs Hukonaesna — acnupanm,
Kagheopa pycckoeo a3vika u Iumepamypbol,
Tyavckui 2ocyoapemeennblil nedazocuveckuil ynusepcumem um. JI.H. Toncmoeo, e. Tyna

Annomayusn: ¢ 0annoU cmamve paccMAmMpU8aemcs: aKmyaibHas HA Ce20OHSUWHUL OeHb
npobrema u3yueHus: (Ppazeonocsuuecko20 KOHYEnma Kak MeHmMAIbHO20 00pa306aHus.,
obnaoarowezo CcnocoOGHOCMbI0 NPeoCmasiIamy 3HAHUA Heno8eKa 00 oKpycarouell
0elicmeUumenIbHOCMY, CHOPMUPOBABUIUECS 8 NpOYecce HAKONIEHUSL COYUOKYIbIYPHOZO
onvima. 3nauumenvHoe GHUMAHUE YOeNAemcs ORUCAHUIO CIPYKMYPbl (Ppa3eoniosuyeckozo
KOHYeNnma, KOMHOHEHMbL KOMOPO20 0alom npeoCmasieHue 0 e20 3Ha4UMOCmu U 00pa3HOM
cooepoicanuu. Aemop maxoice ommedaem, 4mo Qpazeonocusmvl 6IAIONCE OMPAANCEHUEM
UCMOPUKO-KYIbMYPHBIX MPAOUYULl HapoOa U HAYUOHALLHO20 MEHMAIUMema.

Knrouesvie cnoea: xonyenm, @pazeonocusm, npomomun, MulCAUMENIbHAST 0esiMelbHOCMb,
KOMNOHEHM, HAYUOHAbHbIE 00pa3bl, paseoiocuieckoe sHa4eHue.

B mocnemHee BpemMs He TepseT CBOCH aKTyalbHOCTH MpoOJIeMa WCCIEeIOBaHUS
KOHIeNTOB. HecMoTps Ha Hamumyue OONBIIOr0 00BeMa JIMTEPATypPhl, MOCBSIICHHOW WX
W3YUYCHHIO, IO CUX TIOP OCTAFOTCS BOIPOCHI, KOTOPBIE HEAOCTATOYHO OCBEIICHBI H TPEOYIOT
K cebe mpuctanbHOro BHUMaHust. OCOOEHHO, 3TO KacaeTCsi TOYHOTO ONpeAeNICHUs] KOHIIETITa
W OTMHCaHUs 0COOEHHOCTEH ero CTPYKTypbhl. C TOYKH 3pEHHS COBPEMEHHOM KOTHHUTHBHOI
HayKH, TPYAHOCTH B PCIICHUHN JAaHHBIX BOIIPOCOB CBA3aHBI C TEM, UYTO KOHLECIIT Yall€ BCETO
paccMaTpuBaeTCsi Ha CThIKE pa3HBIX obOnactedl 3HaHWsA. Tak, Hampumep, B
JIMHTBOKYJIBTYPOJIOTUM KOHLOCIT — O3TO CBOCTO poAa DJJEMEHT KYJIbTYpbl B CO3HAHUU
HOCHTENS SI3bIKa, @ B KOTHUTHBHOW JIMHTBUCTHKE KOHIIENT MPEICTABISIET COO0H OCHOBHYIO
CIMHUILY MBICJIH, KOTOpas BKIIIOYACT B ce0s 3HAHUS U OIBIT YCIIOBEKA.
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IIpy 5TOM KOHLENTHI HE MPOCTO OCMBICIMBAIOTCS, HO M INEPEXUBAIOTCS; OHU — IPEAMET
9MOLMH, CUMIIATUH ¥ aHTHIATHI 4eJIOBEKa, KOTOphIE CYIECTBYIOT B €ro co3HaHuH. [loaTomy
BIIOJIHE CIIPaBeUIMBO yTBep kaAeHne B.A. MacioBoii 0 ToM, «4TO OCHOBHAsl YaCTh MH(OPMaLIUH
0 MHpE TNPUXOMUT K YEIOBEKY JMHIBUCTHYECKHM ITyTEM, CJIENOBATEIbHO, YENIOBEK >KUBET
Oonplle B MHUpE KOHIIENTOB, CO3J@HHBIX MM )K€ I WMHTEJUIEKTYAIbHBIX M COLMAIBHBIX
TOTpeGHOCTEH, YeM B MHUpE PasiINYHBIX MPEIMETOB, SIBJICHHH U Bemmei» [3, c. 35].

HanGonee wu3BeCTHBIMU CpeACTBaMH BepOalM3allid KOHLENTOB BBEICTYIAIOT, Kak
NPaBUJIO, SI3BIKOBBIC SIUHUIIBL, CPEIH KOTOPBIX 0C000€ MECTO 3aHMMAIOT (HPa3eoNoru3MEl,
HOCKOJIbKY, C OJIHOHM CTOPOHBI, OHH OOJAIAIOT KYJIBTYPOJIOTHYECKOH 3HAYUMOCTBIO, a C
Ipyroi — cmocoOHBI 00pa3HO W OSKCIPECCHBHO 0003HAYaTh COOBITHS ¥ SIBICHUS
MOBCEIHEBHOMN KHM3HH YeNIOBEKa, NMPUAaBas UM MMO3UTHBHYIO WM HETaTHBHYIO OLCHKY. Ilo
cyTH, (pa3eosoru3Mbl — 3TO CBOEOOpA3HbIE MHMKPOMHPBI, BBIP2KEHHBIE B KOPOTKOM
BBICKA3bIBAHUH M XPaHAIINE HCTOPUIO HApoJa, €ro TPaJAWIMU U OOblYau, HAlMOHAIIBHBIC
00pa3bl, XapaKTEepHBIE JUIsl IJAHHOH KYJIbTYpPHI.

Crneuuduka 3HayeHHs (pa3eojJOrM3MOB 3aBHCHT OT CJIMSHHMS KOTHUTHBHBIX U
ATHOJIMHIBUCTHYECKUX (DAKTOpOB, a TakkKe B3aUMOJCUCTBUS SI3bIKA M CO3HAHUSL.
Wudpopmanus, copepkainascsi B WX 3HAYCHHH, NPEJCTaBIsIET COOOH CBEPHYTHIH TEKCT,
KOTOPBIA PacKpbIBAacTCS C IIOMOIIBIO KOTHUTHBHBIX IIPOLECCOB, OCYILECTBICMBIX HPH
BOCIIPOM3BEACHUH W BOCHPHATHH (pa3eonorn3mMoB. Ha 3TOM OCHOBaHHMH OBLIO BBEICHO
HOHATHE (PPAa3CONIOTUYECKOTO KOHLENTAa — OINECPATUBHON EIMHULBI MBIIUICHHS, KOTOpas
SBISIETCS CJIOKHO-CTPYKTYPHUPOBAHHBEIM, JTHHAMHYHBIM O0pa30BaHHEM, aKKyMYJIUPYIOLIEM B
ceOe 3HaHMS YemoBeKa 00 oKpyKatoimeM Mupe. Dpa3eosornyeckue KOHIENTHl OTPaXaKOT KaK
KOJUICKTUBHBIHN OIBIT HAPOJA, TAK U MHIMBUAYaIbHBIH ONBIT OTAEIbHON JIMYHOCTH. OHH AIOT
NpEJICTaBJICHUEe O MEHTAIBHBIX 00pa3aX, MepelaloT OLIEHOYHOE OTHOIICHHE K Pa3JInYHbIM
NPOSIBIICHUSIM HALMOHAIBLHOTO XapakTepa, IOKa3blBAlOT OCOOEHHOCTH MHPOBO33PEHHUSI M
MHPOIIOHUMaHHsI HOCHUTEINIeH s3bIKa, HAIPUMEp, YeCTHOCTB. PYC. C YUCMOU CO8eCmbio,
caydicums  8epotl U npagooll, depicamb ceoe cloéo W aHri. be above-board (uectHo,
oTKpoBeHHO), turn an honest penny (4ectHo 3apabarteiBars), Whole-hearted (uckpennmii
YEeNOBeK); JKMBOCTB. PYC. 600Umb 3a HOC, MOPOUUMb 207108Y, 066ecmu B0Kpye nambya W
aarn. under false colours (moburbcst uero-i. obmanom), throw dust in some one’s eyes
(BBomuTh B 3a0myxzaeHue), nail to the counter (pa3o6nauuTth JI0XKE); TPYCOCTh: PYC. 3dsUbsl
oyuia, cobcmeeHHoU menu 60ambCsl, OPOAHCAMb KAK OCUHOBBILL TUCH, HU JHCUS HU Mepm8, 0yuld
6 namxu ywna v auri. shiver on the brink (tpsctuce ot crpaxa), turn tail (o6patuthes B
6ercTBo), show the white feather (ctpycurs), get the wind up (ucmyrarscst yero-i.).

WuTepecHO, 4YTO HEKOTOpbIe YYEHbIE CTaBsAT [0 COMHEHHE CYyLIECTBOBAaHHE
(pazeonornyecKkux KOHLENTOB U CUUTAIOT 3TO IMOHSATHE CKOpee (HUKTUBHBIM, C1abo
COOTHOCSIIMCSI C 3MITUPHUYECKOl peabHOCThI0. OJJHAKO, HA CAMOM JieJie, COTJIACUThCS C
TaKUM MHEHHEM ObUIO OBl HENpaBWIBHO, MOCKOJBKY HAyYHO JIOKa3aHO, YTO KOHLENTHI
(dopMupyIOTCSL B CO3HAHMM 4YellOBEKa B MpoOLecce I[103HABATEIbHOW JAEATEIbHOCTH U
COXpAHSIOT €ro 3HAHUs W MPEJCTaBiIeHus 0 MUpe B (hopme (pazeosorndeckux enuHul. B
S3bIKE 3TH KOHLENTHI BOIUIOLIAIOTCS B pPa3HbIe THUMBI (Pa3eoJOTHYECKHX 3HAUYCHHH W
rpaMMaTHYecKuX GopM.

®pazeonornyeckre KOHLENTHl PEATN3yIOT OBITOBbIE M HCTOpHYECKHME 3HaHMS (pyc.
Mamaeso nawecmsue, cupoma Kaszanckas, lemaxun cyo, ¢ 6yxmvl bapaxmvl, niscams om
neuku u aHri1. Shipshape and Bristol fashion (e momHoM mopsiake), put smb. in the cart
(TOCTaBUTH KOTO-JI. B TPYHOE IOJIOKEHHUE)); 3HAHHA O KyJbTYPHBIX HOPMax M LEHHOCTAX (pyc.
u3 00HO20 mecma, Kax semuyy oxa, Ha eec sonoma u auri. play fast and loose (mocrymare
0€30TBETCTBEHHO)); HAPOHbBIC 3HAHMS O MOT0/Ie, UCKYCCTBE, SIBICHHUSX IPHUPOIbI (pyC. Memamb
2POMbL U MOTHUY, HYCMUMb HO 6empy, ceyuams kpacku 1 airit. dance on a volcano (urparts ¢
oraem), the wind of change (setep mepemen), rain cats and dogs (siuts kak u3 Bempa), play first
fiddle (urpats nepByro cxpuriky), blow hot and cold (m3mensTees)).

Crpykrypa (pazeosoruieckoro KOHIENTa COCTOUT W3 HECKOJBKHX KOMIIOHEHTOB,
OCHOBHBIMH M3 KOTOPBIX SBJISIIOTCSI IOHSTHUHHBIA, 3HAYUMOCTHBIA, O0OpasHBId W
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KyJIbTYPHO-MEHTaJIbHBIH. DTH KOMIIOHEHTBHI TECHO B3aMMOCBS3aHBI MeXJ1y co00il u
00pa3yroT CII0)KHOE €JUHCTBO.

[ToHATHIHBII KOMIIOHEHT — 3TO SI3bIKOBasi PUKcAIMs (PPa3eoIOrHIECcKOro KOHIENTa, ero
0003HaueHKe, ONKUCaHKe, TePUHUINS, COIIOCTABUTEIbHBIC XapaKTEPHUCTHKH 110 OTHOLICHUIO
K TOMYy WIA HWHOMY DpsIy KOHLENTOB. B menoM, NOHSATHE TNpeNCcTaBiIsieT CoOoi
pallMOHAIBHYIO 4aCTh KOHLENTA, COOEPKUT TOIBKO CYIIECTBEHHBIE NMPU3HAKU NpeAMeTa U
HepeacTCsl BCeM KOMIUIEKCOM KOMIIOHEHTOB (ppa3eosiorn3ma.

3HAYNMOCTHBI KOMIIOHEHT BKIIOYaeT B ceOsi HMHPOpPMAmWI0 O TOM, KaKoe MEeCTO
3aHUMAET KOHIENT B JEKCHYECKON CHCTEME SI3bIKa. 3HAUEHHE — OTHOCHTEIIBHO MTOCTOSTHHBIA
U OOBEKTHBHBII KOMIIOHEHT S$3bIKOBOM CIWHUIBI, OOIIMHA A7 BCEX YICHOB JAHHOTO
KOJUICKTHBA. 3HAUCHWE KOHIENTAa IEpeJacT OINpEICICHHbIE KOTHUTHBHBIC MPU3HAKH,
SIBIIIOIIMECS] YacThI0 €ro CMBICIOBOTO cojepkaHua. CMBICT — 3TO MBICIUTENbHAs
KaTeropusi, KOTOpas BOIUIOLIAET 3HAHWS, 3aJIOKEHHbIE B CYOBEKTMBHOM OTHOIICHHUH
YeJoBeKa K MpeIMETy COOOIICHHUS, B OLICHKE UM CUTYallMH, SBICHUH, COOBITHH, a TaKXKe B
ero xu3HeHHOM omblte. [lo cmosam JI.C. JluxaueBa, «KOHLENT BO3HUKAET HE MPOCTO M3
3HA4YCHHUS CJIOBA, a SIBJIAETCS PE3yIbTaTOM CIHSHUS €ro CIOBAPHOTO 3HAYECHHUS C JINYHBIM U
HapOJHBIM OTIBITOM YelloBeKay [2, ¢. 285].

OOpa3HbIii KOMIIOHEHT (OpMHUpYETCS Ha OCHOBE METa(OPHUUECKOTO OCMBICICHHUS
KOHKPETHOTO TpeaMeTra win siBiueHus. C momombio MeTadopsl co3faeTcs 4yBCTBEHHO-
HaIJIAHBIA 00pa3, KOTOPHIA HAIOJHIET KOHLENT OOpa3HBIM COAEPXKAHHEM U IO3BOJSET
3aKpENUTh €T0 B yHUBEPCAIBHOM IPEAMETHOM Koze MbinuieHus. O0pa3 — 3T0 cBOero poja
IPOTOTUN (HPa3eOJOTNIECKOr0 KOHIIENTA, MOSBISIOMUICI B pe3yibTare MPOTOTHITHON
curyaiu. «[Iporotunsl, — ormedaer /1. Jlakodd, — 370 Hanbomnee sipkue U KHUBbIe 00pa3bl,
crocoOHBIE TIPEACTaBUTh Kjacc KoHumenToB B memom» [1, c. 25]. Tak, mpoTOTHIBI
(pa3eonoruueckux KOHLENTOB 60IK 6 o6eubvell WKype, A3bIK NPOIOMUmyv, Oums 6
aumaspwl, manyms gonviky, the cat among the pigeons (Be3Bath mepenosnox), a ball of fire
(crycrox osmeprum), like greased lightning (ctpemurensHo, ¢ OBICTPOTOI MOIHHH)
aKTyaIM3UpPYIOT  CBOM  IIEPBOHAYAJIbHBIM  CMBICI B IPOTOTHUIIHOM  CUTyaluw,
COOTBETCTBYIOIIEH OyKBaJILHOMY 3HAUEHHIO (Dpa3coNOTU3MOB. 3a STHM 3HAYEHHEM
3aKpeIusieTcsl CoJep)kaHhe, KOTOpOE 3aTeM IIepPEOCMBICIIMBAETCS B Mporecce padoThI
BOOOpDaXEHUsI MHOXKECTBA TOBOPAIIMX, YMOTPEOJEHWs IOHATHA NPOTOTHNA B
MBICIIUTENBHON JAEATENbHOCTH HOCUTENEH S3bIKA.

KynpTypHO-MEHTaIbHBI KOMIIOHEHT MpPEACTaBISET (DPa3eoIOrHIecKue 3HAHUS, I0J
KOTOPBIMH TOHMMAIOTCSI 3HAHUSI 00 MCTOPHM HApOAa, ero ObITe, IEHHOCTHBIX YCTaHOBKaX,
CyOBEKTHBHBIX OIEHKaX M CY)KJCHHAX O MpeAMeTax M sIBICHHIX OKpyKaromero mupa. [1o
mHeHnto B.H. Temus, ¢pazeonorusmsl crnocoOHBI BBICTYNAaTh HE TONBKO B KauecTBE
OKCIIOHEHTOB KYJIbTYPHBIX 3HaKOB, HO M MOTYT IepelaBaTh (pparMeHThl HalOHAJIBHOTO
MHUPOIIOHMUMAaHHUSA U3 TIOKOJICHUs B MOKoJieHue [4, ¢. 215].

Takum 00pa3oM, Ha OCHOBAaHMHM PACCMOTPEHHOTO MaTepHalla MOXXHO CHIENaTh BBIBOJ,
4TO (pa3eoJOTHUECKUN KOHIENT OTpakaeT KyJNbTYypHYIO JKM3Hb Hapojga W SBIISETCS
CIOocOOOM TIO3HaHHMS MHUpA, HAKOIUICHHWS 3HaHMH 0 HeM. l3yueHue (pazeorqornuecKux
KOHIIENITOB CTaHOBUTCA MEPCHEKTUBHBIM HAIPABICHUEM COBPEMEHHOW JIMHTBUCTUKU U
MI03BOJISIET TT0-HOBOMY B3IUITHYTh Ha TPOOJIEMBI, CBA3aHHBIE C MEHTAJIMTETOM M KYJIbTYpOH
pa3HBIX HAPOJOB.
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Abstract: methods of interactive forms of reports which have been offered students to
stomatologists are considered in the article. The article represents a theoretical and-
practical research of motivational receptions in teaching of students of chemistry. The
description of a simple control method of knowledge in using in the field of chemistry of
students of stomatologists is provided. In the work are used as pilot studies - observation, a
conversation, questioning, a pedagogical experiment. The relevance of article is connected
with the latest changes in an educational system.

Keywords: interactive forms of reports, motivational receptions, Internet technologies,
laboratory works, Google Forms.

HNCHOJIb30BAHUE HHTEPAKTUBHbBIX ®OPM OTYHETOB
CTYAEHTAMU-CTOMATOJIOI'AMHA HA KA®EJIPE XUMHUHU
bpeanb A.K.l, Korao E.H.Z,

Tanka6exsn H.A.2 (Poccmiickas @enepanms)

' Bpens Anamonuii Kysemuu — dokmop xumuseckux Hayk, npogeccop, 3agedyiouuii kagedpoti,

Kageopa xumuu,

Boneoepaockuii cocydapcmeennviii MeOuyuHcKul yHugepcumen,

axkaoemux,
Poccutickas Axademusi ecmecmeeHHbLX HAYK,
2)Koeno Enena Huxonaesna - kanouoam gapmayesmuueckux Hayk, accucmenm,
$Tanxabexan Hazenu Apcenoena — KaHOUOAM XUMUYECKUX HAYK, ACCUCMEHM,

Kagedpa xumuu,

Boneoepadckuii eocydapcmeennviti MeOuyuHCKuUil yHusepcumen,

2. Boneoepao

Annomauus: 6 cmamve paccmampueaiomes Memoovl UHMEPAKMUBHLIX (POPM OMUemos,
Komopbie Obliu npednodicenvl cmyoenmam-cmomamonozam. Cmamus npedcmasisem coooul
MeopemuKo-nPaKmuyecKkoe Uucciledos8aniue MOMUSAYUOHHBIX NPUEMOE 6 NpenooasaHuu
cmyoenmam xumuu. IIpusedeno onucanue npocmozo 8 UCNONb308AHUL MemOOd KOHMPOJIs
SHAHUUL 8 001acmu Xumuu CMyoOeHmos-cmomMamono2os. B pabome ucnonvzyiomes 6
Kayecmee 3IKCNEePUMEHMANIbHbIX UCCLe008aHUull - HaOoeHue, bOecedd, aHKemMUposauue,
neodazo2uyeckuil  IKcnepumenm.  AKmyaibHOCmMb — cmamvu  C6A3AHA ¢ HOBETUUMU
UBMEHEHUAMU 8 CUCmeMe 00PA308aHUSL.
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Kntouesvle cnoea: ummepakmugHvie GOopMbl 0OmMuemos, MOMUBAYUOHHbIE NHPUEMDbL,
unmepnem-mexHono2uu, 1abopamopruie pabomsl, popmer Google.

B 21 gexe 6e3epamommubim cuumaemcs yice He mom,
KMo He yMeem 4umanbs u nucamo,

a mom, KMo He ymeem yuumbcs,

00YUUBAMBCS U NEPEYUUBAMBCAL.

Oneun Toghghnep

CoBpeMeHHOE 00IIECTBO MeHsSETCs OBICTPO W CTpeMHTENbHO. M OfHOW W3 TIaBHBIX
[IEHHOCTEH YeIOBEKa OCTACTCS YMEHHE yYUThcA. Kak TONBKO YeJIOBeK MepecTaeT YUHUThCS,
OH TepsieT CBsA3b C peanbHOCThI0. HOo BMecTe ¢ M3MEHEHHEeM oOmiecTBa MPOHUCXOAUT M
M3MEHEHHEe 00pa30BaHus B LIEJIOM, MEHSIOTCS CIIOCOOBI U (pOpMBI O0yUeHHSI.

W ecnm panbiie Oblla akTyajlbHa MOJENb, HalpaBjieHHas Ha peajbHbIe 3HAHHUS H
yMeHHs, TO ceiyac, mociie MH(GOPMAIMOHHOW pEBOJIONWH, AKTYaJIbHO CTaJI0 yMEHHE
HaxOAWTh, BBHIOWMpATh, IepepadaThIBaTh W HCIOJIB30BATh 3HAHUS B COOTBETCTBUU C
nocraBieHHON 3amadeii. Bo ®I'OC HOBoro mokoJeHHS 3aJjaH BEKTOp pa3BUTHA,
HampaBJICHHBIA Ha (OpPMUPOBAHHE YHUBEPCAJbHBIX YyueOHBIX jeicTBuil. KoHedHO,
W3MEHCHHSI HE TMPOU3OMIYT 3a OAWH [eHb. BCIEICTBHE CIOXHOCTH CHCTEMBI, €€
WHEPTHOCTH, 3TO OYyIeT MPOUCXOAWUTH INOCTATOYHO MEIUICHHO, ¢ OIMMOKaMH, mpodamu,
nobenaMu 1 OPaKCHUSIMU.

Henp maHHOTO WCCIIENOBAaHUS — BBIABHTH CIEIU(PHUKY MPO(EeCCHOHATHLHOTO Pa3BUTHA
YMEHHH CTyIECHTOB.

OOBEKTOM HCCIICIOBAHUS SBISETCS TMPO(ECCHOHANBFHOE pa3BUTHE CTYACHTOB C
IIOMOIIIBKO HOBBIX TEXHOJIOTHUH.

[lpenmeroM wuccienoBaHMs -  HWCCIEJOBAaHME OTYETOB J1abOpaTOpHBIX — paboT
HECTPpAJUIIUOHHBIMU METOJaMHU.

['mnorte3a wuccnenoBaHUA: BUICHUE PAa3BUTHUA CTYACHTOB C IIOMOIIBKD HOBBIX
TEXHOJIOTUH.

Meroapl uccnenoBaHus - HaOlllojeHHe; Oecela; aHKETHPOBAHME; I€aroruuecKuid
IKCIICPUMEHT.

JlaGopaTopHble pabOTBl  SBIAIOTCS OJHHM W3 OCHOBHBIX HHCTPYMEHTOB
(hopMUpOBaHHS YHUBEPCATBHBIX y4eOHBIX JAeicTBUA. B BeicmeM oOpa3oBaHHH
nmabopaTopHble pabOTHl AKTHBHO HCIIONB3YIOTCA KaK OJHO W3 OCHOBHBIX CpEICTB
00y4eHus B XUMHH. B MaHHOHN paboTe ONMMCaH OJUH U3 METOJOB MOIYUYCHUS OTUYETOB OT
CTYACHTOB-CTOMATOJIOTOB MCIUIIMHCKOT' O YHUBCPCUTETA (0] Xxone MMPOBEACHUA
nabopaTopHOi pabOTH B 3JIEKTPOHHOI Gopme.

B anpo6au1/11/1 KOMIIJICKCAa MOTHUBAIITMOHHBIX HpI/IéMOB B IIp€niogaBaHu CTyAC€HTaM XUMHHU
yuactBoBajiu 35 crynenToB u3 rpynm Ne 3, No 5, No 9 ctomaronorudeckoro ¢axynprera (35
YeNoBeK, U3 HUX 22 NEeBYIIKH, 13 1oHoMIeH). DKCepUMEHTaIbHOE 00YUISHHE MPOI0TIKAIOCH
B TEUYCHHE Y4eOHOTO ceMecTpa. Y TIpermojaBaTelisi BCE €IIe OCTAeTCS BO3MOXKHOCTh
UCIIPaBJIEHUs] OMIMOOK, a CTYAEHTHI IOJy4aroT JOCTYH KO BCeM JIabOpaTOpHBIM (MMeEHa
yIQJIeHbI), 4YTOOBI YYUTBCS Ha NpPUMEpe JpYruxX KaK XOpoIleM, TaK M IUIOXOM.
EnunHcTBEeHHOE HEOOXOAMMOE IPOrpaMMHOE oOOecreueHHe Ul IPEAOCTaBICHHS OT4YeTa
SBJISIETCS OECIUIATHBIM M TIPOCTHIM B HCIOJIb30BaHUH.

OTyeTs! SBISIOTCS HEOTHEMJIEMOM YacThIO OIIBITA, 3aCTABIISS CTYJICHTOB 3alyMaTbcsi 00
JKCIIEPUMEHTE, 00CYIUTh OIIMOKN W Ka4eCTBO JaHHBIX M B KOHEYHOM MTOTE JI0Ka3aThb, YTO
OHM TIOHMMAKT XHMHUIO OKCIICPpUMEHTA. Tpa]lI/I[H/IOHHO 9TH na6opaT0pHI)1e OTYECThI
COCTaBJISIIOT 1-3 CTpaHMIIbI, Ka)K)IBIﬁ neyaTacTca M 3alO0JHACTCA CTYACHTOM, a 3aTeM
OLICHMBAETCS MPETO/IaBaTeNIeM U BHOBb BO3BPAIIAETCS CTYICHTY.

bnaromaps  TexHosoruu 00paboTKH  TEKCTOB u WHTEPHET-TEXHOJIOT UM,
MIPEICTaBICHHBIE B 3JEKTPOHHOM BHJE, JJAOOpAaTOPHBIE OTYETHI MOTYT OOJIETYUTH PaboTy
CTYyJIEeHTOB W mpenojaBateneid [2]. Tem He MeHee, OlEHKa 4Yero-nmudo, TpeOyromero
JJIEKTPOHHOM 00paTHOM cBsA3M, cioxkHa. CTYIEHT CTaBUT OJHO IPEJIOKCHUE B
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HENpaBWIILHOM pasjielie, ¥ MPErojaBaTeld XOTAT IPOCTO OOBECTH €ro W HapUcoBaTh
CTPENKY TyJa, TJie OHO J0JDKHO ObITh. [IpenosaBaresns MOXKET 3aX0TETh [I0Ka3aTh, KAK OJTHO
NPe/II0KEHHE MOXKET OBITh yJlaJIeHO, n300pakeHHe J0JDKHO OBITh 100aBJICHO K HEMY H T.JI.
OTH KOMMEHTapuH JIETKO BBIIOJHIIOTCS BPYYHYIO C ITOMOILIBIO IIAPUKOBOI PydYKH H
MeYaTHON KOIHUM, HO C DJIEKTPOHHBIMH OTYETaMHU TOpas3zio TpyAHee padoTaTh. DTO MOMKHO
chenarth, HO TpeOyeTcst ropa3zo OObIIe BPeMEHH.

To, aTo obcykmaeTcs 34ech, - 3TO MPOCTOH B HCIOIB30BAHUN METOI, KOTOPBIN SBISETCS
TaKUM K€ 0OImMM 00bEeMOM pPabOTHI Ul MPENOAABATENsd, U y CTYACHTA U MPENoAaBaTeys
MOSIBIIAETCA paBHAs CBOOOAA pENAKTHPOBAHUS, HO IPU 3TOM CTYACHT MOJXKET JIeTde
OTIPABJIATH OTYETHI ¥ IOJIyJaTh OT MPENOAABATENSI FOpa3o OOJbIIE OT3HIBOB.

Google Forms sBnsercs ONHMM W3 MHOTHX OHJIAaH-TIponykToB Google, koTopsie
ABIIIOTCS OecIIaTHBIMU M YAOOHBIMH B Hcmonb3oBaHuH. Google Forms mosBomseT
co3naBaThb  OHNAaWH-GOPMYy,  IOCPEJACTBOM  KOTOPOW  JIOAM  IPEACTABISAIOT
WHJUBUAYyaJIbHBIE OTBETHI [1].

[IpenonaBaTens MOXeT 3a1aTh 000 HHTEpecyIOLMii ero Bomnpoc. B aTom npumepe
CTYZIEHTHI OOBIYHO MPEACTABISIOT 1-CTpaHUYHBIM JOKYMEHT C HECKONBKUMHU pa3fesiaMu
(uenb, pestoMe, Mmpoueaypa, pe3yibTaThl, KOMMeHTapuu). B moctpoennoit popme ectsb
OIMH «OTBET» M Kaxzaoro paszaena. J[lig Toro dYToOBI BCE OTBETH MOTJIH
MyOIMKOBATHCS OTKPBITO, KAKABIH CTYACHT IOJIyYaeT clydaiiHOe 3HaueHHE, HalpHMep
XUMHYECKHHA CHMBOJL.

CTyneHThl MUIIYT CBOH «OTYET», Kak OOBIYHO, B MporpamMme 0OpabOTKH TEKCTOB IIO
cBoeMmy BbIOOpY. [locie Toro, kak Bce 3TO OyzmeT 3aBEpIICHO (IIPOBEpKa MOAIMHHOCTH,
nposepka opdorpaduu U T.JA.), OHU OTKPOIOT (JOPMY M BBIPE3arOT/BCTABIAIOT OTICIbHbIC
pasnmensl B ¢opmy. Ilocne 3aBepiueHHs HAXKUMAIOT «OTIIPaBUTb», YTOOBI OTIPABUTH
3anojHeHHy0 Gopmy. Dopmbl Google TO3BOJISIOT MOJIH30BATENI0 BEPHYTHCS U U3MEHUTH
CBOM OTBETHI T10CJIE OTIPABKH, HO TOJIBKO €CJIM y HEro ecTh ydeTHas 3anuch google. Takoii
OTHYET SIBIISIETCS OECIIATHRIM U JOJDKEH MOOIIPATHECA NPETIoJaBaTCIIAMU.

[Tepen Tem, Kak BBINOJHUTH KiIacCH(UKALNIO, HEOOXOAUMO OTPEJAKTUPOBATH TAOIHUILY.
CopTHpoBKa 1Mo CIy4allHOMY 3HAYEHWIO YYEHHMKa (XMMHUYECKHH CHMBOJI B 3TOM CiIydae)
JIOJDKHA OBITh ClIeTIaHa, YTOOBI 00JIETYNTH CTY/IEHTAM ITOUCK MX OTYETa.

OnHa mevaTHast KOMHUSI 3TOH OTPEAAKTUPOBAHHOW BEPCHH CO BCEMH BKIIIOUCHHBIMHU
CTyIIEHTaMH OTBETAaMH COCTaBJIE€Ha M KJIAacCHPUIUPYETCs Kak OOBIYHO, CO BCEMH
KOMMEHTapUsIMM TIperojiaBaresisi ¥ APYIrMMH O0O3HAUYEHWSMH, CHCJIaHHBIMH Ha OJHOU
neyatHoi konuu. Co BceMH OTBETaMH Ha KOHKPETHBII pa3Jiel B OJTHOM CTOJIOIIE.

ITocne Toro, kak JOKyMEHT OyAeT MOJTHOCTHIO OIIEHEH, BECh JOKYMEHT Oy/leT pa3MelleH
Ha CTCHAC, 4TOOBI BCE CTYACHTBI YBUJICJIN BCE MaTCPUAJIbI. 3areMm CTYACHTBI MOTYT YBUJIETD,
YTO OHM cliesiayii (IIOCKOJIbKY TOJIBKO OHHU 3HAIOT CBOI CMMBOJI), HO OHH TaKXXe BHISAT, YTO
nenator apyrue. Ilo Mepe Toro, Kak IpenojaBaTeib OLCHHUBAET, OH MOXET BBIJICITh
WHAWBUAYAJTBHBIC OTBETHI OTHACIBHBIX YUYCHHUKOB M IOKAa3bIBaTh, YTO TAKOC «UACAIBHOC)»
npejicTaBiIeHue Juis 3Toi dactu. TakuMm 00pa3oM, CTYIEHThI MOTYT JIETKO CPaBHHUTh HX C
TeM, 4To cuuTanochk Ha 100% mpaBUIIBHBIM.

Bnaronapst sToMy MeToly IpeMMyIIecTBa MHOTOUUCIICHHBI, B YACTHOCTH, BpeMs OAAa4H
JIAHHBIX CHJIBHO BapbUPYETCsl, CTYAEHTHI IOJIydaroT Oojee HaJleXHYI0 OOpaTHYIO CBS3b,
4yTOOBI BHETh NPEJCTABICHUS OT APYIMX CTyJAeHTOB. JlomosHuTenbHas paboTa, KOTOPYIO
JIOJDKEH BBINIOJIHATH TIpErojiaBaTeslb, MUHAMalbHA, a TpebyeMas TEXHOJIOIWsl NpocTa B
WCIIOJIb30BaHNM U OecriaTHa.

HecMoTpst Ha TO, YTO TEXHOJIOTHS pa3BHBaeTcsi B cdepe oOpa3oBaHMs, HAIMCAHHE
1a00PaTOPHBIX OTYETOB OCTAETCS IMUPOKOU U IIEHHOW OICHKOW 00YYeHHS CTYICHTOB. 371eCh
MBI UCIIOJIb30BAJIN TEXHOJIOTHIO, YTOOBI €Ilie pa3 CIeNaTh ITOT JOJIr0 MCIOIb3YEMbIld METO
HAMHOTO TMPOILE U HaJIeKHEEe B COBPEMEHHYIO 3II0XY.
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Abstract: in this article authors review methodological question of using human individual
characteristics for prediction of professional activity success. In the authors opinion this
goal couldn’t be solved mechanically. So, in this article analyzed five limitations of the
approach, that considers connection between individual characteristics and professional
success. And without these limitations this goal couldn’t be solved. At the same time, in spite
of all difficulties, in the authors opinion, individual characteristics should and have to be
used for prediction of professional activity success.
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HCUXOJOI'NMYECKASA ITPOBJIEMA YUETA
HHAUBUAYAJIBHBIX KAYECTB JIS1 YCIIEXA B
IMPO®ECCHUOHAJIBHOM JEATEJBHOCTH
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2. Mockea

Aunomayua: 6 cmamve a8mMoOpvbl pacCMAMPUSArOM MemoooI02uYecKue 8ONpocyl yuemd
UHOUBUOYANIbHBIX — KAYeC8  Yelogeka  ONd — NPOSHOUPOBAHUA — YCHEWHOCMU 8
npogeccuonanvholi desmenvrocmu. Ilo mueHuo agmopos, sma 3adava He Mmodjcem Ovlmb
peuwiena mexanuuecku. Tax 6 cmamve AHATUUPYEMCA NAMb OSPAHUYEHUL No0X00d,
KOMOPbIll NbIMAemcst YCMAaHO8UMy C653b MeNCOY UHOUBUOYATbHLIMU OCOOEHHOCMAMU U
yenexom 6 npogeccuu. Ilpuuem 6Ge3 yuema Imux O0cPAHUYEHUN peuwumv 3my 3a0auy
HeBO3MOJICHO. Bmecme ¢ mem, HecMomps HA 6ce MPYOHOCMU, NO MHEHUK) dBMOPOS,
UHOUBUOYATIbHBIE OCOOEHHOCMU MO2YM U  OOJJICHbL YUUMbleamsbCsi Osi NPeOCKA3AHUS
npogeccuonanbHo2o ycnexa.

Knrouesvie cnosa: npocnosuposanue ycnewHocmu 8 npogeccuu, yyem uHOUBUOYATbHBIX
ocobeHHoCcmell, NPAKmMu4eckoe UCNOIb308aHUe NCUXOIO2UU, HPOGOMOOp.
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OpHOll M3 BaxXHBIX 3a/ad, CTOSIIUX Mepe] ICUXOJOTraMH B COBPEMEHHOM MHpE,
SBJISIETCS JMArHOCTHKA M Y4YeT WHIMBHUAYaJbHBIX ICHXOJIOTHYECKHX OCOOCHHOCTEH B
npodeccnoHaIBHON W TpymoBO#M nesrenbHocTH. Kaxknas npodeccust mpenbsBisieT CBOU
TpeOOBaHMS K  MEHTAIbHBIM  OcoOeHHOCTSIM  paboTHMKa. bypHoe  pasButee
unayctpuamuzanuu B XIX Beke mokasano, 4To moj0op KadyecTBEHHBIX KaJpOB MMEET He
MCHBIIEE, a HHOTAA W Ooibllee 3HAYCHHE, YEM MAaTCpHAIbHO-TEXHHYECKas CTOPOHA
OpraHM3aly Npou3BoAcTBa. [lepex paboromarerneM, HaHMMAIONIIMM IIEPCOHAJ, BCTaBasa
TPaAWIOHHAs AWIeMMa: JemeBas pabouas cuia, win 0Oonee JOPOTOCTOSIIIMHA, HO
KBaNMM(UINPOBAaHHBIN mepcoHan. JKecTkue yclnoBHS KamMTaIUCTHYECKONH KOHKYPEHIMH
OBICTPO MOKa3any MPEUMYIIECTBO BTOPOIl anbTepHATUBHI. [lemeBas pabodas cuma yxe HE
MOTJIa pemaTh HeoOXO0IUMbIE IIPON3BOJCTBEHHBIC 3a/1auH, TOTJa KaK KBATH()UIMPOBAHHBIC
pabOTHHKH, OKa3bIBAJINCh 3HAUYUTEIBHO OoJiee MPUOBUILHEIM BiloKeHHeM. Ha nepBblit mian
BBIXO/IUT HE ITOKa3aTellb CTOMMOCTH paboyell CHIIbI, a TIoKa3arenb d3(QEKTUBHOCTH, TO €CTh
COOTHOIIEGHHS 3aTpaT Ha TNPONYKTHBHOCTb. bojee noporue paOOTHHKM M pPE3yJbTaT
MOKAa3bIBAIOT OOJiee KayeCcTBeHHBIH [7, C. 35].

[TepBoHauanbHO, It OTOOpa KaJpOB HCIIOJNB30BAINCH CaMble IMPOCThIE KPUTEPHH,
BKJIIOYAMOLIME B MEPBYIO Ouepeab HEOOXOIUMBIE JUlsl paboThl 3HAHUS YMEHHs M HaBBIKH.
OTOT MOIXOX aKTHBHO HCIIOJB3YeTCS M CeWdac, W OH IOKasal CBOIO 3((EKTUBHOCTE.
OnHako, Kak ITOKa3aja MCHXOJIOTHYECKass HayKa, ¥ B YaCTHOCTH €€ NpPAaKTHYeCKas BETBb
NICUXOTEXHNKA, TPYAOBBIC 3HAHWS, YMEHHS WM HAaBBIKM SBIIAIOTCA BAXXHOW COCTABIIAIOIICH
ycrexa B paboTe, HO He eIMHCTBEHHON M HE caMoii r1aBHOM. Tak, HepeaKas CUTyarus, Koraa
Yy MOJIOZOTO COTpYJHMKA HET HEeOOXOAMMOH KBalIM(HKAIMU IPOCTO B CWIIy BO3pacTa
OTCYTCTBUS onbITa. Y 10 JIOrHKe eMy HY)KHO MpeAnoydects 0ojee OnbITHOrO, HO BO3PAaCTHOTO
pabotHuKka. 1 B ompezaeneHHbIX cily4asx 3T0 OyIeT MpaBWiIbHBIA BbIOOp. Ho He uckmoueH
BapHaHT, KOTJa MOJIOJION COTPYIAHUK OBICTPO OOYYHTCS Ha PaboTe HEOOXOIUMBIM YMCHHSIM,
npH 3TOM OyzeT paboTaTh PHEPrUYHO M B XopolueM Temiie. Torna kak Oojiee BO3pacTHOI
COTPYJHMK, Take o0yiazas BCEMHM HEOOXOIVMBIMU HaBBIKAMHM, TONBKO BHECET pasnaj B
KOJUICKTHB U OyzmeT TpeboBaTh K cebe 0co00oro oTHOmCHUs. JIPyruMu CIOBaAaMH HaBBIKH -
Ba)KHasi COCTaBIIIONIAsl ycrexa B Mpo()eccHH, HO HE pellaronias W 4acTo BOCIOJIHSIEMas B
nporecce paboThl XapaKTepucTUKa paboTHuKa [8, C. 79].

Jonroe Bpemst B ICHXOJIOTHH TOCTIOJICTBOBAJ MOAXO/, COTJIACHO KOTOPOMY KJIFOUEBBIMHU
TICHXOJIOTHYECKUMH Ka4deCTBAMH, BIHMAIOMNMHI HA 3()()EKTHBHOCTh PaOOTHHKA, SIBISIOTCS
criocooHocTH. OHNUM U3 OTLOB POJIOHAYAIBHUKOM 3TOTro moxaxona cunrtaercs @. anpToH,
MOPOIMBILIUIA [IEJI0e HAMpaBlieHUe B ricuxonoruu [4, €. 25].

VIMeHHO CHOCOOHOCTH OTBEYAIOT 3a TO, HACKOJIBKO OBICTPO MOJOAOH COTPYAHHUK
00y4HTCS HEOOXOAMMBIM YMEHHSIM M TpHoOpereT npodeccroHanbHble HaBbIKK. BceMupHO
M3BECTHBIE TeCThl Ha omnpeneneHue koddduimenra untemexra (1Q) I'. Aiizenka Obun
pa3paboTaHbI 1O 3aKa3y BOCHHBIX, A1 0TOOpa HOBOOPAHIIEB B PAIBI aMEPUKAHCKON apMHUH.
W >Tu TecThl MOBOJBHO YCHENIIHO CHPABSUINCH C 3agadeil ompereneHus Hamboiee
MHTEJUIEKTYaJIbHO PAa3BUTHIX PECHOHAEHTOB. IIOHATHO, YTO KaHOWUAATHI C BBICOKUMHU
MHTEJUIEKTYaIbHBIME CIIOCOOHOCTSIME Ooiiee 3(h(EKTHBHO pacrpelessuIich Ha MO3UIHH,
TpeOyIOIIIe YMCTBEHHBIX YCUITHH, a He, HarpuMep, GU3NYeCcKUuX JaHHbIX [4, C. 45].

Kak moxasammu HekoTopble Ooiiee TO3JHHE ICHUXOJIOTMYECKHE HCCIIEZOBAHMUS, HEBEPHOE
pacnpefeneHue JIOAEH MO TUMaM JEATeNbHOCTH MPHBOJUT K JIOBOJBHO JApPaMaTHYHBIM
pesynbrataMm. Ecim uenoBek, He oGnamaroniyii HEOOXOMUMBIMU CIIOCOOHOCTSIMHU, B TOM UHCIIE
MHTEJUIeKTyalbHBIMY, TOMagaeT Ha paldoTy, Te OT Hero 3To TpeOyercs, OH He TOJBKO
oKa3piBacTCs Hed(p(EeKTHBHBIM paOOTHHKOM, OH €Ile W CTpagaeT OT 3TOr0 B MOPAJbHO-
TICHXOJIOTHUYEeCKOM IUTaHe. He MeHee maToreHHBIMH SIBIISTIOTCS. M IPOTHUBOIIONIOKHBIE CUTYaINH,
KOT'/Ia YeJIOBeKa C BEICOKMM MHTEIUICKTOM 3arpyaroT paboToi IPIMUTHBHON U HE TpeOyromen
YMCTBEHHBIX YCHJIMH. DTO OBICTPO MPUBOAWT K IO MEHBIIEH Mepe IeMOTHBAIMH PAOOTHHKA H
TaKXKe CHIDKCHHUIO 3 ()EKTUBHOCTH padOThI, U PA3IIIIHBIM IICHXOJIOTHIECKAM ITOCIIEICTBUSIM B
BHJIC DMOLIMOHAJTILHOTO BBITOPAHHSI, HEBPOTH3ALMH 1 cTpecca [2, C. 36].

55 = European science Ne 8(30)



To ectb B 000oMX ciydasx MOXHO YBHAETh HETaTHBHBIM pe3yinbTaT Kak JUIs CaMou
JIeSITEIIbHOCTH, TaK U JUIS ICUXO0JIOTUYECKOTO COCTOSIHUS uesioBeKa. VIMEHHO B CBSI3U C 9TUM
NpaKTHKa MPaBWILHOTO MOJ00pa IEpPCOHANA IO ICHXOJOIMYECKUM KPUTEPHSM SIBIISCTCS
OYEHb aKTyaJbHOW M BOCTPEOOBAHHOI B HAIIM JHU.

3HameHuThle XOPTOHCKME OSKCHEpHMEHTHl . Meilo mnopoawinu HampaBieHHEe
MONyYUBIIEE HAa3BAaHUE «KOHIETIHMA YEIOBEUECKHX OTHOUICHUH». [ 'yMaHHCTHYECKHit
MOAXOA B TCHXOJIOTHHM TPyZAa BBICBETHJ, YTO TpPyJ IJIs 4EIOBEKa HE INPOCTO CIOCOO
HNPOKOPMHUTE ce0st. OTpOMHBIN PBIBOK B 3TOM HaNpaBICHWH IOJIYYHIO HCCIEIOBAHHE
TPYAOBOW MOTHBALIMK W IIOTPEOHOCTHOM cepsl genmoBeka. (A. Macioy, Maxmienann u 1p.)
JKemanme paboraTh W IOOHWBATHCS yclexa Ha NPOQPECCHOHANLHOM IOIPHIIE COTJIACHO
3TOMY TIOJIXOIY SIBJISICTCS OJTHOM M3 6a30BBIX MOTpeOHOCTEH YenoBeka [6, C. 63].

HccnenoBanuss B 00JaCTH COLMAIBHOW IICMXOJIOTMM IIOKalHM, YTO HE MaJEeHBKOE
3Ha4YeHHE B JOCTHXEHUH ycIexa B IPO(ECcCuu UTPAIOT COLMANIBHBIC YCTAHOBKH, IIEHHOCTH H
aTTuTIONBl. TO ecTh 3HaueHHe MMeeT He TOJIBKO TO, Kakoe BO3HArpaKAeHHE IOJydaeT
YeJoBeK 3a TPYyAd, HO M TO, KaK OH CaM OLIEHMBAET TOT TPy W €ro pe3yibTaThl.
[MTapanokcansHbIM 00pa3oM pasMep OKJIaJa HUKaK HE CBS3aH C JKEJAaHHEM YellOBeKa
TPYAUTHCA. AB OINPCACIICHHBIX YCIIOBHAX MOBBIMNICHUC OKJIada TOJIBKO CHMXKXACT TPYAOBYIO
MOTHBAIMIO. B 3TOM OTHOIIEHWN MOBEAEHHE YETIOBEKAa OKA3aJI0Ch 3HAYMTEIHHO CIIOXKHEE,
YeM y KHUBOTHBIX, TJI€ CHJIa PEaKIUH 3aBUCHUT OT CHJIbI IMOAKperuieHus. Hanbomnee sipkoii, HO
HE EIMHCTBEHHOH, WITIOCTpAlMedl 3TOMY CIIy>)KUT 3HAMEHHTAs TEOpUs KOTHUTHBHOTO
qucconanca JI. decrunrepa [9, ¢. 77].

W3yueHne WHAMBUAYaNbHBIX CIOCOOHOCTEH, KaK COCTAaBIIIOMICH YCIICIIHOCTH B
npodeccuu oaroe Bpemsi ObUIO OJHON M3 MaruCTPaJIbHBIX JMHHUHA B IICUXOJIOTHU TPYyIa U
npodeccronanbHO nestensHOCTH. OHAKO, KaK TOKa3alu pa3InyHbIe NCCICOBAHMS, STUM
BCE€ HC OI'paHUYHBACTCH. 3a MOCJICAHCE CTOJICTUE IICMXOJIOTM HAYUYHUJIUCh BBIABJIATL H
U3MEPATh Yy YeJIOBeKa MHOXKECTBO Pa3IMYHBIX IICHXOJIOTHYECKUX O0COOEHHOCTEH, KOTOpHIE
MMEIOT pa3lIMuHOe 3HaYEHHE JIJIsl YCIEITHOCTH B NPO(eCCHOHANBHOMN JesITeNIbHOCTH.

OJIHaKO MHOTOYHUCIICHHBIC OMITUPUYCCKUE UCCICAOBAHUA BJIUAHUA UHAUBUAYAJIbHBIX
MICUXOJIOTHYECKNX  OCOOCHHOCTEHl Ha  YCHEIIHOCTh TPYNOBOW  JAEATEIHHOCTH,
0OHAPYX WM U PSIA METOJOJIOTHIECKHUX MpobsieM. To ecTb 3TH BOIIPOCH! HE MOTYT OBITh
pelIeHbl MEeXaHWYeCKH. A YNpoUeHHEe ATOH MpoOJeMbl M PEAYKIHMOHH3M HE JaloT
JKEJIAeMOTO pe3ysbTaTa U B UTOre 0OECIIEHNBAIOT BCIO NICHXOJIOTHUECKYI0 paboTy. OTH
npoOyieMbl HE  SIBIAIOTCS ~ HENPEOJNOJUMBIM — TPEISATCTBHEM Ha IyTH  ydeTa
MCUXO0JIOTHYecKn ocoOeHHocTell. Ho MX HemoHMMaHMe MM HEJOOICHKA CYIIECTBEHHO
CHIXAIOT Ka4eCTBO NCUXOJIOTHYECKOH paboTHI.

Mu1 HUCXOJUM M3 CUTyalluU, YTO YCIOBEK o6na)1aeT HEKOTOPBIMU HMHAWBUAYAJIbHBIMU
IICUXOJIOTHYCCKUMU CBOﬁCTBaMI/I, KOTOPBIC TICUXOJIOT MOXET HU3MEPHUTh. BOHpOC, Ha
KOTOpLIﬁ TIICUXOJIOTH IIBITAKOTCA JaThb OTBCT, 3TO IIOMOrarOT, MCHIAKOT HWJIHM HHKAK HC
CBSI3aHBI ATH CBOMCTBA C YCHEXOM B Ipo¢ecCHOHAIbHOI nesTensHOCTH. Ho, yBBHI, CBS3B
MCXKIY HWHAWUBUAYAJIbHBIMU Ka4€CTBAMU M PCAJIbHBIM PE3YJIbTAaTOM B ACATCIBHOCTH HE
TaKast OJJHO3HaYHas.

[Ipexne Bcero, OJTHM U T€ K€ WHIUBHIyaJIbHBIE TICHXOJIOTHYECKNE KauecTBa MOTYT I10-
pasHOMY NPEJOMIISITECSL B IPO(ECCHOHAIBLHOM JIESITENbHOCTH 1 BIMATH KaK B IUIIOC, TaK U B
MHHYC. DJTO IepBasi METOJOJIOTHYecKass mpoOiemMa B paMKax I10JX0Jia CBS3BIBAIOIIETO
WHJIMBH/yaJIbHbIE ICHXOJIOTMYECKHE OCOOCHHOCTH U YCIIEX B IPO(ECCHH.

OmHMM #3 XOPOIIMX MPHMEPOB, WUIIOCTPUPYIOMHKX OTy HpoliIeMy, SBISIOTCS
WCCIIeIOBaHMS BIUSHUS HWHTEIUIEKTYaIbHBIX CIIOCOOHOCTEW Ha ycmex B mpodeccun. Tak
JIONITO€ BpPEeMs CYHUTAJIOCh, YTO MHTEUIEKT 3TO JOCTATOYHO YHUBEPCAIBHBIA M HAJCKHBIN
MOKa3aTeb YCIHENIHOCTH pal0oTHUKA. JleHCTBUTENHHO, KOTHUTHBHO PAa3BUTHIA YEIOBEK
OpicTpee n Ooylee TOYHO pemIaeT BCTAIONINE Meped HUM TpyHoBble 3amadu. Ho, kax
yOennImch ICUX0JI0TH, caM T0 ce0e MHTEIIIEKT SIBISIETCSI IOBOJIBHO CIIOPHBIM ITOKA3aTeNeM
ycriexa. YMEHHE pelarh MBICIUTENbHbBIC 33/1a4i OYeHb Ba)KHO, HO HE BCET/la MOXET OBbITh
UCIIONIb30BAHO COTPYJHMKOM 3((deKTHBHO. A HEpenko, TakhWe WHTEIUICKTyalbHbIe
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COTPYAHUKHA HAYMHAIOT YCIIOKHATH MPOCTHIC 3a7a4d WIH TPATHTh PECYPChl HA MPOPAOOTKY
HE HYXKHBIX aJbTCPHATUB.

OTHenbHO HYXHO CKa3aTh, YTO COTPYIHUKH, 00JaJar0IINe BHICOKUM HMHTEIUICKTOM,
HEPEJKO HCHBITHIBAIOT TPYAHOCTH B CONMANbHON cdepe. OHU HE MPOCTO HAXOJAT
00Ul A3BIK C JPYTHMH COTPYIHUKAME, HHOT/Ia TPEOYIOT K cede 0co00TO OTHOIICHMS,
OKa3BIBAIOTCSI COBEPUICHHO OECIIOMOIIHBIMU IIepe]] MPOCTHIMU COLUAIbHBIME 33/1adyaMHu.
Xopouielt WIIOCTpallMed 34ech SABIAIOTCS ONapeHHble moau. Hepenko oHu
OKa3BIBAIOTCS JCCONMAIM3UPOBAHBI, W BECh WX WHTEIUIEKTYalbHBIH ITOTEHIIHAI
OKa3BIBACTCS HE PEATIN30BAHHBIM.

B 3ToM OTHOWIEHHHM MOXHO CKa3aTh, YTO HMHTEIUIEKT CaM IO cebe SBIETCS CKopee
Ba)XKHBIM BXOJIHBIM YCIIOBHEM IS ycriexa B mpodeccnn. Ho HackoiIbKo OH OyAeT MOJe3eH B
KOHKPETHOW TPYIOBOHM NEATCIBHOCTH, 3aBUCHUT OT MHOXECTBa Apyrux (akropos. Takum
00pa3oM, TMOJIy4aeTCs, YTO HHTCIUICKTYalbHBIC CIIOCOOHOCTH OOBIYHO MOJIOKUTEIBHO
BJIMSIOT Ha yCIeX B MPO)ECCHU, HO MOTYT U HHUKaK HE MOBJIUATh, & B HEKOTOPBIX CITydasx
JIaKe MEIIAaTh ITOMY YCIEXY.

Bropas npo6iniema, 3aKiitouaeTcsi B TOM, 4TO caMo 10 cebe OHATHE ycrnexa B mpodeccun
OTHIOJIb HE TaKOe OJHO3HAYHOE, KaK MOJKET IOKa3aThCs. YCHex ObIBacT pasHbId, U
OOMBATBECSA €r0 MOXKHO DPa3HBIMH IMYTAMH. B 3TOM OTHOUICHWH, €CIOM pedb HAET MpPOo
KBaTH(PHUIHPOBAHHYIO CIIOKHYIO paboTy, JTFOAN C pa3HBIMHU TICHXOJIOTHYCCKIMHA Ka4eCTBAMHU
OyayT pemarp TpPYIOBBIE 3aJaud HE ONUHAKOBO. WM  cOOTBeTCTBEHHO HaOOp
TICXOJIOTMYECKUX Ka4eCTB B KAKIOM KOHKPETHOM CiIy4ae OyAeT pa3HBIM.

Jpyrumu cioBaMH Jake IpU Moabope KaHIUAATa Ha BIOJHE KOHKPETHYIO MO3HIIUIO
MICUXOJIOTY TPYIHO OYJeT CKa3aTh, KAKAEC KaueCTBa HEIIPEMEHHO HYXKHBI JIJIs 3TOW MO3HIIHH.
Tak monroe BpeMs CYMTANIOCh, YTO JUISl ONIPENEICHHBIX NMPO(QECcCHii, ¢ BEICOKOH ANMHAMUKON
U CTPECCOBBIMH YCIIOBHSMH, MOAXOIST JIFOAU TOJIBKO «CHIBHBIX» TeMIilepaMeHTOB. Kak
MOKA3bIBACT OIBIT, JIIOMA CO CJa0bIM THIIOM HEPBHOW CHCTEMBI JCHCTBHTEIBHO
HCTIBITHIBAIOT OOJIBIIE TPYIHOCTEH B TaKUX MPO(ECCHsIX, HO 3TO HE O03HAYACT, YTO OHHU C
Takod paboTOl HEe MOTYT CIIpaBUThCS. bolee Toro, «cinadbie» THIBI, BIUCABIINCH B TAKYIO
PO EeCCHOHANBHYIO JEATEIBHOCTh, TOKA3hIBAIOT Ja)Ke JydIIde Pe3yibTaThl, YeM CaMmble
SIPKHE TIPEJICTABUTENH «CHIbHBIX» THUIIOB [3, €. 174].

YeMm Ooiee cioHAsI, MHOTOACIIEKTHAsI U HE MIA0IIOHHAS Tpodeccus, a K TAKHM ceildac
OTHOCHUTCS OOJIBIIMHCTBO MHTEJUICKTYAIBHEIX, TEM 00Jiee BApUATHBHEI T€ TICHXOJIOTHUSCKHUE
Ka4ecTBa, KOTOPBIE MOTYT 00ECIICYUTh YCIIeX.

Tperpst mpoOileMa BO3HUKAeT B CHUTyallMH BBIOOpa, KOTJa W3 psla KaHIWAATOB C
Pa3IMYHBIMK TICHXOJIOTHYECKUMHU KadeCTBAMHU HEOOXOJMMO OMPEIS/IUTh TOr0 KTO Oyaer
HanOosiee ycmemieH B pabore. [lcuxomornyeckue KadecTBa KaHAMIATa  SIBISTIOTCS
BO3MOJKHBIM (PAKTOPOM yCIiexa, HO HE SBJIAIOTCS TapaHTHEH TOTO YTO OH OYAET XOPOIIHM
paboTHHUKOM. J[pyrMMH CIIOBaMH, €CTh, [0 MEHbBINEH Mepe, JBa BaKHBIX OrPAHHUYCHHUS.
IlepBoe, mpenckazaHuwe YCHEMIHOCTH B paboTe, Jake OCHOBAaHHOE Ha HCKIIOYUTEIHHO
TOYHBIX IICHXOJIOTHYECKUX IAHHBIX, BCErAa OyaeT HOCHTh BEPOSTHOCTHBIH xapaktep. To
€CTh IICHXOJIOTH CMOTYT TOJBKO KOHCTATUPOBAaTh, YTO 3TH HHIMBHIYyalbHBIC KauecTBa
MOTYT OKa3aTh IIOJIOKUTEIbHOE BIUSHHE HA YCICIIHOCTh COTPYIHHKA. BTopoe, Kak
MpaBUJIO, pedb HIET He 00 OIHOM WM HECKOJIBKUX KadecTBaX. g HaJeKHOCTH U
MPOTHOCTUYECKON IEHHOCTH HEOOXOIMMO pacCMaTPUBATh CBOVICTBA YEIIOBEKA B KOMILICKCE.
To ecTh BaYKHO HE TOJILKO HAJIMYUE CIIOCOOHOCTEH, HO U UX coveTtanue [5, €. 126].

Yerseprass mpoOiieMa, HANPABICHHS MPUYUHHO-CIICACTBEHHONH CBSI3U  SIBIICTCS
KJIACCUYECKON I SMIMPHUYECKOW IMCHUXOJOrHH. st TOro dYroObl yCTAaHOBUTH, KakKWe
MICUXOJOTMYECKUE KadecTBa CIOCOOCTBYIOT ycmexy B pabore, HEOOXOAMMO B3STh
YCHEIIHbIX Pa0OTHUKOB W OOBIYHBIX U CPaBHUTh WX WHAMBHUIyaIbHbIE ocoOeHHocTH. C
TOYKH 3PEHHS 3JPABOrO CMBICIA, TO, YTO OYAET WX OTJIMYATh, W SIBISICTCS HCTOYHHKOM
npodeccrnoHanbHOTO ycnexa. [1o 3Toii cxeme OBUTO IPOBEIEHO MHOXKECTBO 3aMeJaTeIbHBIX
uccnenpoBanuid. OJIHAKO, 3/IECh BCETIa OOHAPYKUBACTCS OJ[HA U Ta XkKe mpodiiemMa. SIBISOTCS
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JM TICUXOJIOTMUECKHE KadecTBa NMPUYMHON ycrexa B NMpoQecCUM WM KE OHU SIBISIOTCS
3aKOHOMEPHBIM CJIEJICTBUEM TOTO, YTO YEJIOBEK XOPOIIO CIIPABIISIETCs CO CBOel paboToH.

Jns toro 4roOBl mpEOJONeTh STy TPYAHOCTh IIPOBOJATCS, YCJIOBHO TOBOpS,
(dopmupyIOLIMe IKCIEPUMEHTH. DTO KOTJa B paMKax 3KCIHEPHUMEHTAIbHOW MpOLEITyphl
MpOBEPsAETCs, KaK KyJbTUBHPYEMOE IICHXOJIOTMYECKOe KadeCTBO BIIMSAET HAa HM3MEHEHHE
YCIIEIIHOCTH TpyZda. Takue MCCIEeAOBAaHUS MPOBOMMINCH, HO H3-3a CIOXHOCTH H
TPYIOEMKOCTH, 3HAaUUTEIBHO PEXE, YeM MepBOro Tuma. IIoMIMO BBICOKHX 3aTpaT €CTh €IIe
HEKOTOpBIE TPYAHOCTH. Bo-IIepBBIX, AAIOT TOBOJIBHO KOHKPETHBIA PE3yabTaT, KOTOPBINA HE
BCET/Ia MOXKET OBITh TPAHCIIOHWPOBAH Ha MIMPOKHUH CIIEKTp CHTyalmil. Bo-BTOpBIX, naxke B
utore (HopMHPYIOIIET0 HCCIENOBAaHMA HE yOAaeTCs MONYYNTh OJHO3HAYHOTO OTBETA O
HanpaBieHUH CBs3H. O4eBHIOHO, 4TO 00a HANpaBICHUs NMPUYUHHO-CICIACTBCHHOW CBS3H
UMEIOT MecTo ObITh. Kak ncuxosioruyeckrue KauecTBa IIOMOTAIOT YeJIOBEKY B padoTe, Tak U
pabota cama o cede GOpPMHUPYET U Pa3BUBACT COOTBETCTBYIOIINE CBONCTBA.

W, nakoHewn, nsiTas npodiema, HO OTHIO/b HE MOCIIEAHss, CBSI3aHa C TeM, YTO B paMKax
9TOr0 TO/X0Ja HE YYUTHIBACTCS JIWHAMHUYHBIN XapakTep HHAMBUAYaJIbHBIX KauecTB
gejoBeka. J[pyruMu cioBamu, pas3lMyHbBIE ICUXOJOIMYECKHE CBOWCTBA CBA3AaHBI JPYT C
JIPYTOM U MOTYT BBICTPaMBATHCS B CIOXKHbIE LIEIIOYKH CBA3CH.

OnuH 13 caMbIX CIOXKHBIX JJIS1 OLIGHKH TTOKa3aTeliel 3To «moTeHnman». Hepenko ObiBaeT
Takas CHUTyallus YTO y KaHAWAaTa Ha paboTy MHOTO XOpOIIMX 33JaTKOB, HO COBCEM HE
00s13aTeNIbHO, YTO TPYJAOBasl NEATENBHOCTh CO3/acT YCIOBMA UId MX pa3BuTus. He Ttak
penKu ciaydam, Korga mnpodeccuss OYKBaNbHO ITOHWKaeT W3HA4YalbHBIE CIOCOOHOCTH
YeJIOBEKa, YTHETAaeT €ro IICHXHYECKHE pPEeCcypchl M BO3MOXHOCTH. Ho BO3MOXHa H
NPOTUBOMNOJIOXKHAS CUTyalus, KOTAA, HE MMes HUKAKMX BHIMMBIX 3aJaTKOB, PaOOTHHK
HEOXKUIaHHO MPOSIBIISIET ce0sl KaK OYECHb MEPCIEKTUBHBIH U MOJIE3HBIN pecypc.

B ucropuu ObIJI0 MHOXECTBO Pa3IMYHBIX IPUMEPOB, KOT/Ia JIFOJIU C JOBOJIBHO CPEIHUMHU
CIOCOOHOCTSIMU OOMBANUCh (PAHTACTHMYECKUX YCIIEXOB, XOTS HEKTO HE MOI 3TOro
npeayragatb. OOBIYHO 37€Ch NMPHUBOIAT B KauecTBe IpuMepa A. DHHIITEiHA, KOTOPBIH
OTJIMYAJICS MEIUIEHHBIM TEMIIOM palOThl W JIOBOJILHO CPEJIHMMHU CIIOCOOHOCTSIMH B
MaTeMaTuke W (U3MKEe MO CPaBHEHHIO CO CBEpCTHHKaMH. M 3TO, Kak W3BECTHO, HE
MOMEIIAJo eMy cTaTh JaypeatoM HoOemeBckoit mpemun mo ¢usmuke. Jpyroi, n3BeCTHBII
npumep - A. I'mriep, oTiMYaBIIMKCA BBICOKOW HCIIOIHHUTEIBHOCTHIO W OUYEHb THXHM
XapakTepoM. B pesynbrare okaszalcs OZHHM M3 CaMBIX SIPKHX IUKTaTopoB XX Beka.
[NonoGHble (eHOMEHBI ydYEHBIE TBITAINCH OCMBICIMTH [aBHO, OIHA U3 JIOBOJBHO
MHTEPECHBIX MOMBITOK - 3TO TEOpHs TrUnepkomreHcau A. Amnepa. OTCyTCTBHE ycnexa y
YeJIOBeKa B OINpPENeICHHOW 007acTH 3acTaBisieT €ro Npuiarate OONbIIe YCHIWH U
JOCTIDKEHUS 1end. Toraa Kak 4eloBeKy, KOTOPOMY 3TO e JaeTcs JIETKO, HE00X0AUMOCTH
TPHJIAraTh YCHIMS HET U PE3yJIbTaThl OKa3hIBAIOTCS Kyma 6osee ckpomusie [1, €. 54].

Kak BuHO M3 MPOBEECHHOrO aHAIM3a, MpobiieMa ydeTa HHIUBHIyaJbHBIX KauecTB IS
ycrexa B mpoeccru HeCKOJIBKO CIIOKHEE, YeM MOJKET ITOKa3aThCsl Ha MepBblie B3risiA. Ecmu
OBl OBUTIO MOYKHO IO TICHXOJOTMYECKMM CBOICTBaM IIpeACKa3aTh yCIeX YelIOBeKa M ero
pe3yJsbTaThl, MOJA0OHas IPaKTHKa yKe JAaHO cymiecTBoBasia Obl B oOmecTBe. K coxanenuto,
NPOTHO3UPOBaHUE pe3yJbTaTOB B NpodeccHn 3agada OYeHb TpPYyJHas M HE peraercs
MPOCTBIM M OJIHO3HAYHBIM 00pa3oM. OJHaKo, HECMOTpPS Ha BCE BBICKAa3aHHBIE TPYIHOCTH,
3TO 3aJ1a4a MOXKET OBITh pelleHa, ¥ M0 Cel IeHb aKTyallbHa.

OnHOM M3 BaXHBIX OCOOCHHOCTEH TPYHOBOH AEATEIHLHOCTH 4YeJOBEKa SBISIETCS ee
M3MEHIEMOCTh BO BPEMEHH. 3a IOCIEeIHUI BEK TPyX 3HAYUTEIBHO NMPeoOpasmiics Kak Io
(hopme, Tak u 10 coepkaHuio. [10SBHIIOCH MHOXKECTBO HOBBIX MPO(ecCcHii, MHOTHE CTapbie
KaHyJIH B UCTOPHIO, MI3MEHUIINCh CTPYKTYpa M 3HAYCHHE PA3IMIHBIX BUAOB JIEATEIHHOCTH.
IIpydyeM CKOPOCTb 3TUX H3MEHEHUH TaKK€ MMEET TEHICHLUIO K YBEJIW4YEeHHI0. To ecThb
JTUHAMUKa B MPO(GECCHOHATIBHOM cdepe Takke HapacTaeT. B 3ToM OTHOIIEHHH MHOTHE U3
MICHXOJIOTHYECKUX HAXOJOK B IUIAaHE BIMSHHUS WHIUBHIYAJIbHBIX OCOOCHHOCTEH Ha
npodeccuio TpeOyYIOT 10 MEHBbIIIEI Mepe CBOEr0 OOHOBJICHUS.
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I[pyroi/i MOMCHT, HOH‘lepKI/IBaIOHII/Iﬁ AKTYaJIbHOCTL HAY4YHOI'0 OCMBICJICHUSA ITOH

MpOOJIEMATHKH, CBSI3aH C BBICOKOW TOTPEOHOCTHIO PEabHOM MPAKTHKH B 3THX pa3pabOTKax.
Bompoc kacaercst Toro, Kkak M 4emy Y4YUTb MOJIOJABIX CHELMaTUCTOB. [[aBHO HazpeBmias
pedopma B chepe oOpa3oBaHus, B TOM YHCJC BBICIIETO W MPOGECCHOHATIBHOTO, CBsI3aHa C
TEM, YTO CTapble MOAXOJbI K OOYUEHHIO BO MHOTOM Hcueprnanu ceOs. [Ipemmaraemerii Ha
CEeroHAIIHUN J1eHb B Poccuu moaxoJ;, OCHOBaHHBIM Ha Pa3BUTUM KOMIIETEHIMM, MO CYTH
TpeOyeT pa3pelieHns] UMEHHO yKa3aHHBIX BhIIIe mpooieM. [loka He ompeneneHsl KpUuTepuu
«xoporiero paboTHHKay, 00ydeHne HOCUT HE TPHUIICTHHBIN, a Kak OBl pa3pO3HCHHBIN H HE
choKycHpoBaHHBIH XapakTep. OYEeBHIHO, YTO 3TO 3a7ada W BHI30OB I COBPEMEHHOM
TICHXOJIOTYECKUI HAYKH.
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Abstract: this article examines the problem of ensuring an effective system for the
socialization and self-realization of youth, the development of the student's innovative
potential. An experimental study on the development of the innovative potential of
adolescents is presented. The methodology "The level of correlation between" values "and"
accessibility "in various life spheres was used (E.B. Fantalova), a technique for diagnosing
the level of subjective control of J. Rotter (adaptation Bazhin E.F., Golykina S.A., Etkind
A.M.), a technique for assessing the ability to self-development, self-education (VI Andreev),
the methodology for diagnosing personal creativity (E.E. Tunik), the methodology for
determining the direction of the individual - to achieve success / avoid failure (A.A. Rean).
Keywords: teenagers' innovative potential, youth, students, schoolchildren, mentoring,
program, experimental research.

INPOI'PAMMA «IIKOJIA ’KU3HW», HAITPABJIEHHAS HA
PABBUTHUE NHHHOBALIMOHHOI'O NIOTEHIUAJIA
HIKOJIBHUKA
Hecrepenko M.B.}, Edanosa M.H.2 (Poccuiickas @enepaums)

1Hecmepe;hmo Mapus Bacunveena — macucmpanm,
2Epanosa Mapuna Heanosua - Kanoudam ncuxoiouieckux Hayx, Ooyexm,
Kageopa ncuxonozuu,
Anmatickuii eocyoapcmeennbiii nedazo2uyeckuti yhugepcumen,
2. bapuayn

Annomayusn: 6 0anHol cmamve paccmampueaemcsi npobiema obecneueHus Phexmusnou
cucmemvl N0 COYUAIU3AYUU U CAMOPEAU3AYUU MOLOOCHCU, PA3CUMUSL UHHOBAYUOHHO2O
ROMEHYUANA WKOIbHUKA. [Ipedcmasneno d3KChepUMEenmaibHoe UCCIeO08aHUe NO PA3GUMUIO
UHHOBAYUOHHO20 ~ NOMeHyuala noopocmkos. Hcnomvzosanucs memoouka «Ypoeens
COOMHOWEHUSL (YEHHOCMUY U «OOCHYRHOCIUY 8 PA3IUYHBIX JHCUSHEHHBIX chepaxy

(E.b. Danmanosa), memoouxa OuUACHOCMUKU YPOBHS CYOBLEKMUBHO20 KOHMpoas Jic.
Pommepa (aoanmayus Baxcuna E.@., Ionvikunou C.A., Omxunoa A.M.), memoouxa oyenxu
cnocobnocmu Kk camopaseumuio, camooopazosanuio (B.M.  Anopees), memoouka
Oouaznocmuxu  auunocmuou  kpeamusnocmu (E.E.  Tyunux), memoouxa onpedeneHus
HAnpasieHHOCMu TUYHOCMU Ha 0ocmudicelue ycnexa/uzoeeanue neyoauu (A.A. Pean).
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Knrwuesvie cnosa: uHHOSaLﬂlOHthlZ nomeHyuai no&pocmm, MOJIO()EJbe, cmyOeHmbl,
UWKOJIbHUKU, HACMABHUYeCme0, npocpamma, IKCnepumenmaibHoe uccnedosamue.

CoBpeMeHHbIE NPOLECCHl SIKOHOMUYECKOTO, MOJUTHYECKOT0 U COIHATIbHOIO Pa3BUTHSA,
KOTOpBIE TPOUCXOAAT B HacTosimee BpeMsi B Poccum, BiekyT 3a coOOl MHOTOIJIAHOBBIC
W3MEHEHHSI LIEHHOCTHBIX CHCTEM BCEX COLHMAIBHBIX TPYNI OOIIECTBAa, CPEOH KOTOPBIX
0c000€ MECTO 3aHUMAET MOJIOJIEKb.

B T'ocymapctennoit mporpamme Poccuiickoit @enepannn «Pa3sutue obpazoBaHus
Ha 2013-2020 romer» oOo3HaUEHBI POoOIEeMBl B oOecriedeHnH 3¢ (HEKTUBHON CHCTEMBI
[0 COIHUAIN3ANNN U CAaMOpCANN3allMd MOJIOACKH, PAa3BUTHIO IOTCHIMANIA MOJIOIEKH:
«...IPOUCXOOUT nedopMamnys TyXOBHO-HPAaBCTBEHHBIX LEHHOCTEH, pPa3MBIBAIOTCS
MOpaJbHbIE OrPAaHUYUTENN Ha IIYTH K JOCTHKCHHMIO JIMYHOTO Yycrexa; ciabo
pa3BUBaeTCs KyJIbTypa OTBETCTBEHHOIO TPa)XAaHCKOTO IMOBEAEHMS. Y 3HAUYUTEIbHOMN
4acTH MOJIOJIEKH OTCYTCTBYIOT CTpPEMJICHHE K OOIIECTBEHHOW AESTEIbHOCTH, HAaBBIKU
caMmoyrmpaBieHus...» [4, c. 24].

B mporpamme Takke ykazaHbI IyTH pelIeHHs MpodieM B obecrniedeHuH 3G (HeKTHBHON
CHCTEMBI IO COLHMANW3allMM U CaMOpealu3alMd MOJOICKH, Pa3BUTHIO IOTEHIMAJa
MOJIOACXKH:  «CO3JAaHHE  YCIOBHM  yCHEIIHOM  comuamm3amuu U 3(QGheKTHBHON
caMopeann3alil MOJIOJSKH - BOBJICYCHHE MOJIOIC)KH B OOIIECTBEHHYIO NEATCIBHOCTD;
obecrieueHne  APQPEKTUBHON  conMaNM3alMK  MOJOAEXKH; CO3JaHHE  MEXaHHU3MOB
(opMHpOBaHUS IIETOCTHOH CHCTEMBI IIPOJABI)KCHHWS WHHIMATHBHOM W TalaHTINBOH
Mojonexu;  obecriedeHne  3()P(EKTHBHOIO  B3aMMOJCHCTBHA € MOJIOJCKHBIMH
0OIIeCTBEHHBIME 00BEIMHCHUSMH, HEKOMMEPYECKHMHE OpraHu3aimsamMmy [4, c. 252].

Ha wam B3rmsaa, mporpamma «lllkona JKusHu» sBiSeTCS OJHUM M3 IMyTeH peLIeHUs
mpoOjeMbl pa3BUTHS HHHOBAIMOHHOTO IIOTEHNIMAaNa IIKOJIbHHUKA, YTO 3HAYHUTENBHO
MOMOXET JUIsl YCTICIIHOW colManu3anuu 1 3Q(eKTHBHON caMopeann3ali MOJIOICHKH.

B teuenue 5 ner popmupoBanack mporpaMMa BHEKJIACCHOW pabOThI CO MIKOJbHUKAMH,
HaIlpaBJIeHHasl Ha BOCIUTAHUE MAaTPHOTH3MA, CAMOCTOSTEIbHOCTH, aKTUBHOCTH, a TaKXKe Ha
COLMANBHYIO AJaNTalfio JEeTe IIKOJIBHOrO BoO3pacTa (CpeiHHE W CTapline KJIAacChl) B
COBPEMEHHOM OOIIECTBE.

MornonexxHbsle KOMaH/Ibl B TEYEHHE BCETO Y4EOHOro roja padOTaloT CO MIKOJIbHUKAMHU
CPEIHEeTr0 W CTapliero 3BeHa [0 YTBEPXKICHHOMY Ha TOJ IUIaHYy MEpONpHUITHI 110
pa3nuuHbIM HampasieHHAM. OCHOBOW CO/epKaTeIbHOTO aclieKTa HAIpaBJICHUH SBISIOTCS
LIEHHOCTH JABMKEHHUSL:

1. «BkycHO uTb!» (IIeHHOCTh TAPMOHHYHOT'O PAa3BUTH);

2. «JIro0mro cBOIO poauHy!» (LIEHHOCTh TPAAUIHH, BOCIIUTAHUE YyBCTBA IATPHOTH3MA);

3. «Camoe-camoe misi MeHS — ceMbs!» (LIEHHOCTh MPEEeMCTBEHHOCTH, JIMUHOCTHBIN
(hyHIaMeHT);

4. «ITneyo mpyra!» (LIEHHOCTH APYKOBI M YMEHHE B3aUMOJICHCTBOBATD);

5. «KT0, eciii HE MBI?» (OTBETCTBEHHOCTH) [3].

MeponpusTusi B paMKax HalpaBICHHH peaM3yIOTCs 4epe3 IS0 HacTaBHUYECTBa (3a
OCHOBY B3S5Ta W€ W3 IMPOUUIOro (OKTAOpsSTa-IIMOHEPHI-KOMCOMOJIBIBI) M aJanTHPOBaHA
MOJ pealii COBPEMEHHOTO OOIecTBa) M IPEEMCTBEHHOCTH ITOKOJICHHWH: CIICIIMAJIUCTHI
(mMacTepa) TPOBOJAT TPEHHWHTH, MAacTep-KJIacChl JUIA CTYAEHTOB, MpEACTaBHUTENCH
MOJIO/IC)KHBIX OPraHM3aIMi; CTYIeHTHI-BOJIOHTEPHI B paMKaxX caMOYIpaBlieHHs! paboTaroT co
MIKOJIBHUKAMHU CTAPIINX KJIACCOB; MIKOJBHUKH CTApIIEro 3BeHA PadOTAIOT CO MKOJIbHUKAMHU
cpenHux kiaccos [3].

UroOer nokazate 3¢dexTuBHOCTE nporpamMmbl  «lllkoma JKwm3Hm» MBI TpoBenn
SKCHEPUMEHTAIIFHOE HCCIIEOBaHNE, B KOTOPOM NMPHUHUMAIN YYacTHE IIKONbHUKH MAOY
«COIII Ne 132» (r. bapnaym) B Bo3pacte 14 - 15 mer B kommuectBe 80 wuemosex (40
IIKOJILHUKOB BXOAWINM B KOHTPONbHYyI rpynmy, 40 — B 35KCHEPHMEHTAIBHYIO).
HccnenoBanue mNpOXOAMIO B TPH JTana: KOHCTATHPYIOIIMH, SKCIEPUMEHTAIbHBIA |
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KOHTPOJIbHBIA IKCIIEPUMEHTHI. B KOHCTAaTHPYIOIEM M KOHTPOJBHOM SKCIEPUMEHTaX MBI
UCIIOJIB30BANIU CIIEAYIOIINE METOAUKU:

1. Meroauka «YpOBEHb COOTHOILIEHUS «LEHHOCTH» U «JOCTYIMHOCTH» B Pa3JIUYHBIX
»ku3HeHHBIX cepax» (E.b. Panranosa) [7],

2. MeToanka JUarHOCTHKH YpOBHS cyObekTHBHOTO KOoHTpous k. Porrepa (amanranus
baxwuna E.®., T'onmsikunol C.A., OTRKHUHTa A.M.) [1],

3. Meronnka OLEHKH CIIOCOOHOCTH K CaMOpa3BHTHIO, caMooOpasoBanuio (B.W.
Auppees) [5],

4. Metoauka AMarHOCTHKH THIHOCTHOH KpeatnBHOCTH (E.E. TyHuK) [6],

5. Meroauka ompeneNeHHs HAaNpaBICHHOCTH JHUYHOCTH - Ha  JOCTIDKCHHE
ycrexa/m3beranue Heynauu (A.A. Pean) [2].

Just onieHku 3¢ GeKTUBHOCTH BIMSHUS pazpaboTanHoil mporpammel «lllkona JKuzuu» Ha
pa3BUTHE WHHOBALMOHHOTO IOTEHIHMANa JIMYHOCTU IIKOJIBHHKA HPUMEHSUINCH METO/BI
MareMaTuueckoil cratuctukd. Crartuctuueckas oOpabOTKa IaHHBIX OCYLIECTBIISUIACH B
KOMITbIOTEpHOI mporpamMme SPSS 18 (PASW Statistics, pycuduimpoBannas Bepcus).

Jns BbIOOpa OCHOBHOTO METOJAa MaTeMaTHKO-CTaTHCTHYECKOH 00paboTku Oblia
MpOBE/ieHa MPOBEpKa HOPMAIBHOCTU paclpeesieHHs] NepBUYHBIX JAaHHBIX 110 KPUTEPHUIO
Konmoroposa-CmuproBa. [lo  pesynbTaTaM TpoBepkH OBUIO  yYCTAaHOBICHO, 4TO
SMIIMPUYECKOE PACIpEeNICHHE NEPBUYHBIX JAHHBIX B 00EMX M3ydaeMBIX IpyNNax Kak Ha
KOHCTATHPYIOIIEM, TaK ¥ Ha KOHTPOJBHOM JTale IPOBEICHHOTO (OPMHUPYIOILIETO
9KCIIEPHMEHTa HE COOTBETCTBYET 3aKOHY HOpMalbHOTO pacnpeneneHus ["aycca. [lostomy B
Ka4ecTBE OCHOBHOTO METO/Ia CTATHCTHIECKOH 00paboTKy ObLT BEIOpAaH HemapaMeTpHUIeCKUN
KpuTepHii BUIIKOKCOHA, UCTIONB3YEeMBbIii 17151 3aBUCUMBIX BBIOOPOK M MOBTOPHBIX M3MEPEHHI
B TeX CIy4asX, KOTJia pacipeeeHye MepBUYHBIX JaHHBIX OTIMYAEeTCs OT HOPMAaIbHOTO.

Ilo pe3ynpTaTamM CTAaTUCTHUECKOTO CPABHEHHS Pe3yJbTaTOB JTUATHOCTHKU MCIBITYEMBIX
SKCHEPUMEHTAIBHONW TPYIIBI, MPOBEICHHON Ha KOHCTATHPYIOIIEM M KOHTPOJHHOM 3Talle
9KCHEPUMEHTa, OBUIM BBIABICHBI CTATHCTHYECKH 3HAUMMBIC PA3IMYUs II0 CIEXYHOINM
mkanam metoanku E.B. ®@anranosoii: «3mopoBbe» (P<0,01), «MaTtepuanapHO obecrieueHHas
*)u3Hby (P<0,001), «ITo3nanue» (p<0,01) u «CuacTimBas cemeiHas xu3Hb» (P<0,01). ITo
psany wkan meronuku «YCKy» [Ix. Porrepa. ¥V ucHbITyeMbIX U3MEHWIMCH IOKa3aTesd 110
mKkanam obmei uaTepHanbHOCTH (p<0,001), HHTEpHANTBEHOCTH B 00dacTé Heynad (p<0,05),
HHTEePHATBHOCTH B oOmactu ceMeiHbIX (p<0,05) W MPOM3BOICTBCHHBIX OTHOIICHUHA
(p<0,001). BBIABICHBI CTAaTUCTHYSCKH 3HAYMMBIC pa3HUUs MEXAY pe3yiIbTaTaMu
JIMarHOCTHKH MCIBITYEMBIX JIO W Tociie peanusanuy nporpaMmsl «lllkona XKuzam» moutu
[0 BCEM MIKajgaM METOJUKU JUArHOCTUKU JHUYHOCTHOM KpeatuBHoctu E.E. TyHuk.
JlocToBepHbIe pasauyus OOHApYXWIHCh Mo ImKkaidaM «JIrobo3natensHoCcTh» (p<0,01),
«Boobpaxenue» (p<0,001), «CxiaonHOCTH K pucKy» (p<0,01), a Taxke 1Mo HUTOrOBOH B
mKajge JUYHOCTHOM KpeatuBHOcTH (p<0,001). Ha wMakcuMaibHO BBICOKOM YpOBHE
CTaTUCTHYECKONH 3HAYMMOCTH M3MEHMJIMCh HUTOTOBBIC MOKA3aTEIH 0 METOIMKAM OICHKH
CIIOCOOHOCTH K CcaMOpa3BUTHIO, camoobOpasoBanuio B.M. Amnmpeesa (p<0,001) u
OTIpeZIeTIeHUs] HaNpaBJIEHHOCTH JIMYHOCTH - Ha JIOCTIDKEHHE ycliexa/m30eraHne Heyaadyw
A.A. Peana (p<0,001).

B KOHTpONBHOM rpyIe UTOroBble MOKa3aTeI! MO BCEM METOAUKAM Ha KOHTPOIBHOM 3Tare
9KCIIEPUMEHTA B CPABHEHNH C KOHCTATUPYIOIMM 3TarloM OCTaJIMCh ITOYTH HEM3MEHHBIMH.

MBI MOKEM 3aKIIFOYUTh, YTO Y MOJAPOCTKOB MPOU3OILIN 3HAUUTENbHBIE U3MEHEHUA. DTO
CBHJIETENIECTBYET O TOM, 4TO peanm3arnus mporpammsl «lllkoxa JXusam» cnocoOcTBOBama
Pa3BUTHIO KOMIIOHEHTOB HHHOBAIIMOHHOTO MOTEHIMAJA IKOJIHHUKA.
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Abstract: statistical connections of variability of mean monthly atmospheric pressure values at
the station level over the Earth's surface and volatility of total angular momentum of the Earth's
atmosphere were studied. The regions of the world where these connections are statistically
significant were identified. Such regions are the largest in November, December, January, and
March. They are located mainly in the intertropical zone of the planet. The trends in the strength
of the identified connections, which occurred over the period 1958-2016, were studied. It was
found that the reason for their intensification in November, December, and January is the
increased influence of the total angular momentum of the Earth's atmosphere and the field of
atmospheric pressure of El Nifio-South Oscillation process on the interannual variability. In
March, intensification of the identified connection is caused by the combined effect of Pacific
Decadal Oscillation and Atlantic Multi-decadal Oscillation on the process under consideration.
Their influence also intensifies in February and April, which suggests that the size of the regions
where the connections of the process under study with interannual variations of monthly mean
atmospheric pressure values in these months will be significant, will increase in the coming
years.

Keywords: atmospheric pressure, the total angular momentum of the Earth's atmosphere, El
Nirio-Southern Oscillation, Pacific Decadal Oscillation, Atlantic Multi-Decadal Oscillation.
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Annomayun: u3yueHvl Cmamucmuieckue Ces3U U3MEeHUUBOCU CPEOHEMECIUHBIX 3HAYEeHUU
ammoc@epro2o 0asienus Ha NOGEPXHOCU 3eMau U 8apuayuii NOIHO20 Y2I08020 MOMEHMA
3emHol ammocgepvl. Buiasnenvt pezuonvl mupa, O KOMOPHIX MU CEA3U AGNAIOMCA
CMAmMucmMuyecKy 3HAYUMbIMU. YCmaHnoeneno, umo HAubOIbWUMU pasmepamy makue
pecuoHvl obradaiom 8 HosAbpe, Oekabpe, AHsape u mapme. PacnonodceHvl OHU 8 OCHOBHOM
80 6HYMPUMPONUYECKOU 30He naanemsl. H3yuenvl meHOeHYuU UsMeHeHUs CUIbI GblABIEHHBIX
ceaseil, Komopvle npouzouwinu 3a nepuod 1958-2016 ce. I[loxkaszano, ymo npuduHou ux
ycunenus 6 Hosbpe, dekabpe u sHEaApe AGIACMCA 603pOcCuiee GIUAHUE HA MeHC20008)I0
USMEHYUBOCTIL NOTHO20 Y2ll08020 MOMEHMA 3eMHOU ammocgepsbl u Nojs ammocheproo
oaenenus npoyecca IOnv-Humvo - FOdxcnoe xonebanue. B mapme ycunenue eviasieHHvx
ceazell  00YCI0BNIEHO  COBMECMHbIM — GIUAHUEM HA — pACCMAmMpugaemuvlii  npoyecc
Tuxookeanckoeo 0ekaonoeo Koarebanuss u Amianmuuecko MynbmudeKaoHoUu OCYULISAYUL.
Yeunenue ux enuanus npoucxooum maxdice 6 espane u anpene, Umo HNO360J5A€Mm
npeononoHcUms ygenuuenue 8 onudxcatiuue 200bl pasmepos pecuonos, 20€ 8 dSMmu Mecaybl
C6A3U UBVUAEMO20 NPOYecca C Melc20008bIMU BAPUAYUAMY CPEOHEMECAUHBIX 3HAYEHUL
ammocgheprozo oasnenus 6y0ym AGIAMbCA SHAUUMBIMU.

Kntouesvie cnosa: ammoceproe Oasnenue, NOAHGLL YeNOBOU MOMEHM  3eMHOU
ammocgepvr, DHIOK, TIK, AMO.

Introduction

The total angular momentum of the Earth's atmosphere (hereinafter TAM) is one of
the integral indicators of the state of its general circulation. Its interannual changes can
largely affect the climate in a number of regions of our planet and make a significant
contribution into volatility of angular velocity of its diurnal rotation. Therefore,
improving the methods for their simulation and forecasting is an urgent problem for
both climatology and geophysics.

According to modern concepts [1], TAM volatility is a complex multifactor process that
is insufficiently studied. Statistical methods can be applied for its modeling and forecasting
[2]. Its most common quantitative characteristic is the GLAAM global climate index, which
is calculated as an anomaly of mean monthly value of TAM relative to its average value at
the same month for the period 1958-1988 [1].

Quality of the results that can be obtained using statistical methods largely depends on
the list of factors taken into account. Therefore, one of the most promising ways to solve
this problem is to identify the natural processes that can significantly affect the interannual
variability of TAM, as well as the conditions under which it occurs.

One of the main factors in dynamics of general circulation of the Earth's atmosphere is
volatility of the atmospheric pressure field (hereinafter AP) [3]. This is why changes in
atmospheric pressure in some segments of the atmosphere can be among the natural
processes that can significantly affect TAM variations. However, location of the regions of
the world where the links between the processes under consideration in certain months are
significant, remain poorly known.

Trends in the strength of such links that manifested themselves while under research
remain unascertained, too. It limits the ability to take them into account when modeling and
predicting the volatility of TAM, as well as the climate. Thus, the study of these features of
the connections in question is of considerable theoretical and practical interest.

The subject of this study is the connections in of TAM changes that correspond to a
particular month, as well as variations in distribution of mean monthly values of AP over the
earth's surface that coincide with them.

The aim of the study is to identify locations where interannual variations of mean
monthly values of AP in a particular month are strongly connected with the changes in
TAM, and to assess the current trends in variability of the strength of these connections.

Materials and methods
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To achieve this goal, statistical connections of interannual AP variations in different
regions of the world were investigated, as well as changes in the GLAAM index that took
place at different time intervals for the entire period of TAM monitoring.

In this paper, correlation coefficient of the corresponding fragments of their time series
is considered as a characteristic of the strength of statistical connection between the studied
processes [2]. This is why correlation analysis was chosen as a method for investigating the
connections between them.

Taking into account that the studied processes are non-stationary, statistical connections
within the corresponding fragments of the time series that reflect interannual changes in
mean monthly values of AP for a given month in each study point, and variations in values
of the GLAAM index are studied in a “sliding window”. The duration of this “window” — 19
years — was chosen with an account for periodization of the circulating epochs in the
Northern Hemisphere [4], according to which exactly so much time has now passed from
1998 (the beginning of the modern, fourth period of the third circulating epoch).

Variations in AP are considered in all parts of the world which correspond to certain
nodes of the coordinate grid with a step of 2.5°x2.5°.

Linear trend is compensated in each fragment of the compared time series corresponding
to a given “window”. This allows us to apply Student's criterion for approximate estimation
of reliability of statistical inference about the importance of connection between the
fragments under consideration [5].

The value of 95% of reliable correlation threshold in this criterion is 0.46, which is
determined taking into account the number of degrees of freedom of the fragments,
according to the procedure [2, 6].

The area of a part of its surface contoured by an isoline where the value of the
correlation coefficient of these processes is modulo equal to the level of 95% of the reliable
correlation threshold was considered as a characteristic of the coupling strength of
interannual variations of TAM with changes in the AP in a certain region.

To determine this indicator, the boundaries of the identified regions (which correspond
to the above mentioned isolines +0.46 and -0.46) are displayed on the contour map of the
world using the Delaunay triangulation method [7].

Such maps are constructed for each month and each “window” under consideration,
which made it possible to determine the tendency of changes in the strength of each
identified connection which manifested itself over the period 1950-1996.

The results of the reanalysis of mean daily values of this characteristic at the level of
stations for the period from 1958 to 2016, which are given in [8], were used as an actual
material on changes in the distribution of AP at the station level over the surface of our
planet. Information from this source was converted into the time series of mean monthly
values of AP that correspond to each month and all points of our planet located in the
considered nodes of the grid (there are 10368 nodes).

The time series of the values of the GLAAM index in a given month for the period
from January 1958, which were used as factual material on changes in the TAM, were
obtained from [9].

Results and Discussion

Using this method, correlation coefficient (K) of the corresponding fragments of the time
series of interannual changes in mean monthly values of AP, as well as variations in
GLAAM index values that coincide with them in time, were calculated for each month, each
“window” of 19 years and each considered point on the Earth surface. Every calculated
value is compared modulo with the level of 95% of reliable correlation threshold by the
Student's criterion. This allowed to identify the regions where the correlation of the
investigated processes is significantly positive, or significantly negative.

It was found that such regions could be set for any “windows” under consideration. At
the same time, their sizes are the largest, provided that interannual changes in mean monthly
values of AP are taken into account, as well as the GLAAM index, which correspond to
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November, December, January and March. As an example, Figure 1 shows maps with the
regions set for these cases, and for the “window” of 1996-2014.
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Fig. 1. Location of regions where the correlation between interannual changes in mean monthly AP
values, as well as the GLAAM index is significant in 1996-2014 for months:
A) November; B) December; C) January; D) March

Figure 1A shows that in November, significant positive correlation of the processes
under consideration during the period 1996-2014 was identified in most regions of the
world. The strongest connection between them is in the equatorial zone.

As can be seen from Figure 1B, in 1996-2014 the largest areas where the connection between
the interannual changes in the values of the GLAAM index in December, as well as mean
monthly values of AP is recognized as significant, are located in the intertropical zone of our
planet. Here, the region where the significant correlation of the studied processes is negative, is
located in the eastern sector of the Pacific Ocean, as well as the Gulf of Mexico. Almost all of
Central America, and the northeastern regions of Ecuador and Colombia, also belong there.
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Regions where significant positive correlation of these processes is found include a
number of areas in Africa, the southern part of the Arabian Sea, the Bay of Bengal, the
eastern part of the Indian Ocean, and the western part of the Pacific Ocean.

One can see that the regions identified in the intertropical zone of the Pacific form a
dipole structure. Due to this, during periods when the GLAAM index decreases, intensity of
the zonal components of the atmospheric circulation increases over the intra-tropical Pacific
zone, and decreases over the analogous zone of the Atlantic and the Indian Ocean.

A few comparatively small regions are also located outside the intra-tropical zone (in the
Southern Hemisphere). A significant negative correlation of the processes under consideration
is observed in the eastern parts of the southern subtropical zones of the Pacific and Atlantic
Oceans, while their significant positive correlation is in the central part of the subtropical zone
of the Pacific Ocean, in the northern part of the Weddell Sea, near the southeastern coast of
Madagascar, as well as in the Great Australian Gulf. These areas also form dipole structures,
which can affect not only the zonal, but also the meridional components of atmospheric
circulation in the southern hemisphere due to their location. In the Northern Hemisphere,
similar areas for the period under consideration were not identified.

It follows from Figure 1B that location of the largest areas where the correlation between
the interannual changes in the values of the GLAAM index, as well as the mean monthly
values of AP which correspond to January, is considered significant, remained mostly
changed, but their areas increased significantly.

The region with significant negative correlation of the studied processes for January
includes not only the eastern, but also the central sector of the intertropical zone of the
Pacific Ocean (up to the date line), as well as the corresponding part of its northern
subtropical zone. California belongs there, too.

The region with significant positive correlation of these processes includes most of the areas
in the intertropical zone of our planet, which are located between the 15°W and 165°E meridians.
It includes the whole Africa, the Hindustan Peninsula, the eastern regions of Southeast Asia, the
north-western regions of Australia, all the waters of the Indian Ocean located in this zone, and
the western part of the Pacific Ocean. Obviously, their areas are much larger than these of the
same regions corresponding to December, which indicates an intensifying correlation between
changes in TAM and AP variations. However, in February, the size of the regions in question
decreases by many times, and the connection between the processes under study practically loses
its significance. A similar conclusion is true for other months.

One can see that the regions detected in the intertropical zone of the world also form a
dipole structure and are in many respects similar to those shown in Figure 2A (which is
another argument in favor of significance of the influence of this process on TAM).

Outside the intertropical zone, the region with the largest positive correlation of the
processes under study is located in the high latitudes of the American (120°W - 60°W) and
Atlantic (60°W - 0°W) sectors of the Northern Hemisphere. The interaction of antiphase
changes in AP here, as well as in the region that lies southward in the intertropical zone,
cannot but lead to the corresponding changes in characteristics of the components of
atmospheric circulation in the temperate latitudes of this hemisphere.

In the Southern hemisphere, several small areas of significant correlation of the
processes under research were also identified. Areas with significant negative correlation are
located in the temperate zone of the Indian Ocean (to the south of Madagascar). Areas with
significant positive correlation are above Antarctica. Antiphase changes in AP in these areas
also cause corresponding changes in atmospheric circulation in the Southern hemisphere.

Figure 1D shows that in March, significant positive correlation of the studied processes
is observed in the region which includes most of the intertropical zone of the Eastern
hemisphere of the planet. Regions with significant negative correlation are located in the
Pacific Ocean, in the same zone (anticyclone of Easter Island), and also southward (in the
zone of the Western winds and off the coast of Antarctica).
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It was found that from 1958 to 2016, the strength of the interannual changes in TAM and
APvolatility in the identified regions, changed greatly (as evidenced by the changes in their
areas). As an example confirming this, Figure 2 shows the locations with significant
correlation of mean monthly AP values and GLAAM index for November, December,
January and March, which correspond to the window of 1962-1980.
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Fig. 2. Location of regions where the correlation between interannual changes in mean monthly AP
values, as well as the GLAAM index is significant in 1962-1980 for months:
A) November, B) December; C) January; D) March

According to Figure 2A, in the period 1962-1980, in all regions where the connection
between the interannual changes in the TAM and the AP variations in November was significant,
correlation of these processes was positive. The largest of these regions included the western part
of the Pacific Ocean, the eastern part of the Indian Ocean, the Kamchatka and Chukotka
Peninsulas, the Beaufort Sea and the Chukchi Sea. The second largest region consisted of the
southern parts of the Indian and Atlantic Oceans. Another vast region was located in the northern
part of the North Atlantic (in the North Atlantic Current region), and over North America. A
similar region is also found in the South Pacific. Comparison of Figures 2A and 1A shows that
during this period the dimensions of the region, in which the correlation between the processes
under consideration was significant, increased greatly.

As can be seen from Figure 2B, two regions where the correlation of the investigated
processes, which correspond to December and the period of 1962-1980, is significantly negative,
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are located in the eastern part of the intertropical zone of the Pacific Ocean. These regions are
located almost symmetrically from the equator, near the North and South Tropics. As follows
from the comparison of Figures 2B and 1B, during the considered period, a pronounced tendency
to increase was observed in changes in the total area of these regions.

Figure 2B also shows that in the intertropical zone, there are four regions where the
correlation of the studied processes in 1962-1980 is significantly positive. Two of them are
located symmetrically relative to the equator in the tropical Atlantic, one region including a vast
area of Africa, and another one covering the western part of the Pacific and the eastern part of the
Indian Ocean. Comparing their position with Figure 1B, one can notice that the area of the
regions in the Atlantic and Africa decreased during the period under review, while for the
corresponding region in the eastern part of the Indian-western part of the Pacific it increased.

It also follows from Figure 2B that in the temperate climate zone of the Northern hemisphere,
in 1962-1980 regions with significant negative correlation of the studied processes prevailed, the
largest one located over the North Atlantic.

Regions with significant positive correlation here were located above the Arctic (in
American (120 °W - 60°W) and European (0°E - 60°E) sectors). Location of these regions
indicates that they underwent a noticeable influence on both zonal and meridional
components of the atmospheric circulation in the Northern hemisphere. In the period 1996-
2014, none of these areas were found, which indicates that the connections between the
studied processes weakened greatly.

An important feature of Figures 1B and 2B is the region with significant positive correlation
of the studied processes, which belongs to the temperate zone of the South Pacific (its location
roughly corresponds to the South Pacific minimum).

Note that for any windows that belong to the period under study, location and size of this
region change very little. Since the size of the northbound intertropical region with negative
correlations of the processes under investigation for the period 1958-2016 increased, the
influence of their interaction on atmospheric circulation and TAM increased, too.

Similar features are typical of the relations between the studied processes in January as well,
which is confirmed by Figure 2B. One can see that the region with their significant negative
correlation in the period 1962-1980 is also located in the eastern part of the Pacific Ocean, but
north of the Northern Tropic. Its dimensions are much smaller than for the period 1996-2014.

Regions with significant positive correlation of the same processes in 1962-1980 are located
over South America, the Inter-Tropical Atlantic, Africa and the Western Pacific. Their total areas
are many times larger than the areas of the negative correlation region, but much smaller than the
sizes of the positive correlation region for the period 1996-2014.

In 1962-1980, the regions with significant positive correlation of interannual AP changes in
March, with variations in the GLAAM index, included almost all of Australia, waters that wash it
from the west and north, the Indian Ocean waters, the areas in the Intra-Tropical zone of the
South Atlantic, similar parts in the Western Pacific, and the Drake Passage area.

Significant negative correlation in the same period took place at a significant part of the
territory of North America, South Caucasus, the Persian Gulf, the North Atlantic Passage and the
South Atlantic Current.

Comparison of Figures 2G and 1G shows that during the period under consideration, the total
area of the regions with significant positive correlation of the studied processes increased greatly,
while the areas of the regions with significant negative correlation areas noticeably decreased.

In general, comparison of Figures 1 and 2 indicates that in all the selected months, the areas
of the regions in the Inter-Tropical zone where the statistical connections between the interannual
variations in AP, and changes in TAM were significant, in the period 1996-2014 were much
greater than in the period 1962-1980. In November, the areas of similar regions outside the zone
also increased, but in December, January and March, the areas of such regions in the Northern
hemisphere decreased. The same features are typical of all the other studied time intervals, which
refer to the period 1958-2016.

Results Discussion
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Most of the mass of the terrestrial atmosphere is concentrated in the intertropical zone [10],
which is the farthest from the axis of rotation of the Earth. Therefore, variations in features of the
zonal components of the general atmospheric circulation that are located in this zone, and hence
variations in distribution of AP in it, cannot but have a significant influence on changes in the
GLAAM index [11]. The main reason for variations in AP occurring in this zone is changes in
temperatures distribution at the station level there, which largely determine the fluxes of thermal
radiation and water vapor entering the corresponding segments of the atmosphere. These changes
are caused by large-scale processes in the “Ocean-Atmosphere” system, the most significant
being El Nifio-Southern Oscillation (hereinafter ENSO) [12], the Pacific Decadal Oscillation
(hereinafter PDO) [13] and the Atlantic Multidecadal Oscillation AMO) [14].

ENSO is the main mode of natural climatic variability of atmospheric circulation and
distribution of AP in the intertropical zone of our planet, which relates to the interannual interval.
This process manifests itself in significant quasiperiodic (with the maximum in variability
spectrum at a period of about 4 years) surface temperature fluctuations near the equatorial region
of the Pacific Ocean and associated fluctuations of surface pressure in its tropical zone [12]. The
influence of ENSO on meteorological conditions is significant not only in the intertropical zone
of our planet [10], but also in many regions of temperate latitudes [15, 16, 17, 18].

The importance of statistical connection of ENSO with the irregularity of daily rotation of our
planet, as well as fluctuations in zonal circulation of its atmosphere, is shown in [19], which
suggests that this process can largely determine the connection between the interannual
variability of AP distribution in this zone, with variations in TAM.

Connection between AP variations and the process under study to some extent may also be
caused by the influence of the PDO and AMO on atmospheric circulation [20].

Both these oscillations are caused by variations in mean values of the surface temperature
anomalies of the respective water areas in the Atlantic and Pacific Oceans and have the most
significant influence on atmospheric circulation over the inter-decadal interval of its variability.
As a rule, the warm and cold phases of the PDO last from 10 to 40 years. For the AMO, their
values lie within 25-50 years. Nevertheless, these processes can have some impact on variability
of atmospheric circulation at the interannual interval.

Responses of the global atmospheric circulation to changes in the state of ENSO, the PDO
and AMO were studied by a humber of Russian [15, 21, 22, 23, 16, 17, 24, 10, 3] and foreign
researchers [25, 14, 26, 18]. It is found that their formation involves the processes that occur in
the meridional vertical Hadley cell [27] as well as Rossby waves [18]. However, the features of
influence of these processes on connections between interannual variations of TAM and AP
nowadays need further study.

The results obtained suggest that the corresponding changes for the period 1958-2014 could
have some connection of the studied process not only with variations in AP, but also with ENSO,
PDO, and AMO.

Global climatic indices (GCI) are the most informative characteristics of these processes.
They are determined by the average values of the surface temperature anomaly in different
regions of the World Ocean.

One of the most effective indices of the state of the ENSO process is Nino34 [23,13], which
is defined as the average value of mean monthly temperature anomaly in the equatorial region of
the Pacific Ocean (5°N - 5°S, 170°W - 120°W).

State of the AMO process is usually characterized by the AMO index, which is defined as an
anomaly of the mean surface temperature in the North Atlantic between parallels 70° - 0° N
relative to the temporal basis of 1951 - 1980 [14].

The value of the PDO index, which characterizes the state of the PDO process, is estimated
as an anomaly of mean surface temperature in the North Pacific Ocean between parallels 60° N
and 20° N relative to the same temporal basis [13]. With positive values of these indices, surface
temperatures increase and AP decreases over the entire water areas of the World Ocean, where
these values are determined, significantly affecting the atmospheric circulation.
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Paper [9] contains the values of the mentioned indices for all the processes considered for
each month starting with January 1958. These data were used to detect changes in connections of
interannual variations of TAM with changes in the indices of ENSO, the PDO and AMO, which
occurred during the period under review. To do this, we applied the above described
methodology and made correlation analysis of connections between different fragments of the
respective time series lasting for 19 years.

Table 1 contains the calculated correlation coefficients between some fragments of time
series of the GLAAM and Nino34 indices.

Table 1. Values of correlation coefficient between some fragments of the time series of the Nino34 and
GLAAM indices, for different months (the 95% significance threshold is 0.46)

Year 1958-1976 1967-1985 1977-1995 1986-2004 1996-2014
January 0,726 0,756 0,723 0,878 0,896
February 0,715 0,712 0,692 0,824 0,853
March 0,620 0,711 0,638 0,818 0,830
April 0,586 0,647 0,564 0,767 0,818
May 0,620 0,624 0,428 0,603 0,644
June 0,426 0,575 0,432 0,621 0,668
July 0,277 0,330 0,386 0,693 0,716
August 0,376 0,505 0,639 0,813 0,755
September 0,424 0,509 0,601 0,803 0,694
October 0,355 0,462 0,554 0,704 0,624
November 0,290 0,502 0,506 0,599 0,569
December 0,558 0,723 0,732 0,737 0,719

According to Table 1, the values of correlation coefficient between the fragments of the
time series of the Nino34 and GLAAM indices are maximal in January and minimal in June-
July for any considered time interval.

Dependencies of the strength of connections between ENSO and TAM from the year when
the corresponding “window” began, which correspond to all months, have obvious tendencies to
increase, which manifest themselves over the whole period of 1958-2016. At the same time, from
August to December (in the second half of the year) connection between the processes under
consideration reached its maximum at a time interval of 1986-2004.

Table 1 indicates that the intensifying connection between volatility of TAM and
ENSO can be the reason for the observed increase in size of the regions where
correlation between the interannual changes in values of TAM and AP for November,
December, and January is significant.

Table 2 contains the values of correlation coefficient between the fragments of the time
series of the GLAAM and PDO indices that correspond to the same “windows”.

Table 2. Values of correlation coefficient between the fragments of the time series of the PDO and GLAAM
indices, for different months and periods under consideration (the 95% significance threshold is 0.46)

Year 1958-1976 1967-1985 1977-1995 1986-2004 1996-2014
January 0,362 0,052 -0,248 0,223 0,434
February 0,367 0,258 0,053 0,327 0,613

March 0,306 0,412 0,219 0,253 0,59

April 0,146 0,37 0,27 0,321 0,372

May 0,211 0,229 0,213 0,467 0,358

June 0,049 0,16 0,237 0,569 0,483

July 0,005 0,463 0,569 0,642 0,396
August 0,248 0,501 0,504 0,741 0,495

September 0,371 0,501 0,631 0,739 0,507
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October 0,489 0,499 0,309 0,529 0,594
November 0,277 -0,145 -0,155 0,209 0,342
December 0,365 -0,083 -0,255 0,075 0,128

Table 2 shows that statistical connections between the processes under consideration in
the period 1958-2004 are only significant for the months from May to October. At the same
time, the strength of connection between them is maximal for the whole period of 1958-
2014 in August and September for the “window” of 1986-2004.

For the “window” of 1996-2014, connections between the same processes are also significant
in February and March. Thus, in the modern period statistical connections between the
interannual variations of TAM and the PDO in May-October retain their significance, but their
strength is noticeably decreasing. In February and March, on the contrary, strength of
connections between the processes under consideration has been increasing since 1977, and in
the modern period has already exceeded the selected level of significance.

Table 3 contains the correlation coefficient values between the fragments of the time
series of GLAAM and AMO values that were calculated for the same “windows”.

Table 3. Values of correlation coefficient between some fragments of time series of GLAAM and AMO
values (the 95% significance threshold is 0.46)

Year 1958-1976 1967-1985 1977-1995 1986-2004 1996-2014
January -0,068 0,204 0,172 0,433 0,517
February 0,195 0,356 0,359 0,484 0,586
March 0,54 0,537 0,531 0,434 0,58
April 0,632 0,497 0,456 0,417 0,459
May 0,155 0,285 0,259 0,241 0,311
June -0,114 0,342 0,319 -0,005 0,039
July 0,013 0,331 0,209 -0,074 -0,047
August 0,003 0,107 0,184 -0,102 -0,174
September 0,196 0,216 0,278 0,13 -0,012

October 0,381 0,234 0,323 0,438 0,199
November 0,449 0,243 0,128 0,291 0,03
December -0,071 0,002 -0,106 0,321 0,106

According to Table 3, only the links between the processes in question in February, March
and April are statistically significant in some “windows”. In February, the strength of their
connection steadily increased throughout the entire period of 1958-2014.

In March and April it declined during the period 1958-1990, and only increased in the
interval 1991-2014. In March, the strength of the connection between these processes in
the modern period has already exceeded the level of significance, but in April it has not
reached it yet.

Comparison of Tables 2 and 3 suggests that the increased influence of PDO and AMO on the
process under consideration may be the reason for the increase in the size of regions where the
connection between the interannual changes in TAM in March is significant, as well as the
variations in AP.

It follows from Tables 1-3 that statistical connection between the interannual variations of
TAM with ENSO, AMO, and PDO is only amplified from February to April. In other months,
the connection between the interannual variations of TAM with PDO remains significant, but
weakens. Connection between the interannual variability of TAM and AMO in other months is
not significant. Connection of the studied process with ENSO from January to July is significant
and intensifies. In the second half of the year it is also significant, but in the modern period it is
weaker than it was in 1986-2004.

Conclusions
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1. Statistical connections between the interannual changes of TAM (GLAAM index) in
November, December, January and March with variations in AP are significant for a number of
regions of the world. For the period 1958-2016 they were steadily increasing. Regions located in
the intertropical zone of our planet prevail among the areas for which the identified connections
are significant.

2. The increased influence of ENSO on changes in TAM and variations in AP may cause the
detected phenomenon for November, December and January.

3. In March, it may be caused by the increased influence of the PDO and AMO processes on
changes in TAM and variations in AP.

4. One-way strengthening of connection between the interannual changes in TAM with the
variations in the PDO and AMO indices, which occurred in February, March, and April in the
period 1977-2016, suggests that the areas of regions where the connection between TAM and AP
variations for these months is significant, will increase in the next decade.
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