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PRODUCTION OF COMPOSITION FOR PROTECTIVE COATINGS
ON BASE OF WASTES OF DIAPHRAGM PRODUCTION
OF TYRE INDUSTRY
Movlayev 1.G.}, Ibrahimova S.M.2, Mamedova G.M.?
(Republic of Azerbaijan) Email: Movlayev431@scientifictext.ru

Movlayev Ibrahim Gumbat oglu - Associate Professor;
2Ibrahimova Sinduz Mamed qizi — Senior Teacher,
DEPARTMENT TECHNOLOGY OF ORGANIC AND HIGHMOLECULAR COMPOUNDS;
3Mamedova Gulnura Mustafa qizi - Associate Professor,
DEPARTMENT OF CHEMISTRY AND INORQANIC SUBSTANCE TECHNOLOGY,
FACULTY OF CHEMICAL TECHNOLOGY,
AZERBAIJAN STATE UNIVERSITY OF OIL AND TECHNOLOGY,
BAKU, REPUBLIC OF AZERBAIJAN

Abstract: the mechanical-chemical modification of the diaphragm rubber, being the waste
of diaphragm production of tyre industry, don’t answering to state standard with ED-20
epoxy-dean have been conducted and on base of received mixture the emulsion composition
have been developed.

Research of properties of received composition shown its high physic mechanical and
protective properties. In resents of use the modificated compositions on base of water of
diaphragm production of tiger industry for protection of metal constructions, reservoirs,
equipment, main road pipe lines used in oil production, oil processing, oil chemistry and
another spheres to influence of corrosion, climate conditions warmth and ozone.

Keywords: the waste tire industry, diaphragm, rubber mixture based on butyl rubber, epoxy
danovy oligomer, modification, protective composition, physico-mechanical and protective
properties.

MHNOJYYEHHUE U UCCIIEJOBAHUE KOMITIO3NLIUN
JIJIS BAIIIUTHBIX TOKPHITUIM HA OCHOBE OTXOJIA
MMPOU3BOJACTBA TUA®PATM INIUHHON
MNPOMBIINIVIEHHOCTH
MosgJjaeB I/I.F.l, Hoparnmosa C.M.Z, MamenoBa r.m.:
(A3zepOaiigxkanckas Pecny0iuka)

"Mosnaes Hopazum I'ymbam oenvi - Kandudanm mexHUueckux HayK, OOYeHm;
2Hopazumosa Cundys Mamed kvizvl — cmapuiuii npenodasamen,
Kagheopa mexHonro2uu OpeaHUYecKux U 8bICOKOMONCKYISIPHBIX COCOUHECHUT,
SMamedosa I' 1onoHypa Mycmagha kvi3vl - KAHOUOAM MEXHUYECKUX HAYK, OOYeHM,
Kagheopa xumuu u mexHoIo2Uu HeOPeAHUYECKUX 6eUjecms,
XUMUKO-MEXHONOSUYECKULL (Paryibmen,

Asepbaiiodcanckuil 20cy0apcmeeHHbLil YHU8epCcumen He@mu u npoMblULIEHHOCMU,
e. Baxy, Asepbaiioscanckasn Pecnybauxa

AHHOmMauua: nposedeHa MeXamo-Xumuueckas Mmoougurayus omxooa nNpPou3eo0Cmad
ouagpacm WUHHOU NPOMBIULIEHHOCMU, He omeeyalowel mpebo8anuim CmaHoapma
ouagppazmMeHnoll  pe3uHoBol  cMmecu HA  OCHO8e  OYMUIKAVYYKA, INOKCU-OUAHOBbIM
ONU2OMEPOM U HA OCHOBE NOJYYEHHOU CMecU pa3pabomana dSMynbCUOHHASL KOMNO3UYUsL OJis
sawumuelx  nokpeimuil. IlpogedenHnvle ucciedosanuss NOKA3AAU, YMO  NOJYYEHHAS
KomMnosuyus obnadaem 6bICOKUMU HOKAZAMETAMY QUIUKO-MEXAHUYECKUX U 3AUIUMHBIX
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ceoticme. Komnosuyus, noayuennas Ha ocHogse omxoodda npouzeo0cmed ouagpaem WuHHOU
NPOMBIUWIEHHOCU, PEKOMEHO08AHA 8 Kadecmee 3Phexmusnozo nokpuimus 0 3auumol
MEMANNIOKOHCMPYKYUL, pe3epeyapos, 060pyO008aHUs, UCROIb3YeMbIX 8 Hedhmedodvisaiowel,
Hehmenepepabamuvisaiowell, HemexumMuiecKol NPOMbIUIEHHOCMU U Opy2uX 001acmsx, a
MaKce MASUCMpPaibHbLIX mMpyoonposooo8 om KOppo3uu U asmoMOOUTbHLIX WUH Om
6030eliCmBUs eCeCMBeHHbIX KIUMAMUYeCKUX akmopos, menia u 030Hd.

Knroueevie cnosa: omxoo wuHHOU NPOMBIUIEHHOCIUY, OUADpaACMeHHAA Pe3UHO8As CMeCh
Ha OCHOBe OYMUIKAYYYKA, 9NOKCU-OUAHOBbIU OAUOMED, MOOUDUKAYUS, 3AUUMHAS
KOMRO3UYUs, Qu3UKO-MexaHuyeckue u 3auumusie c0UCMad.

UDC 678.55:65

The protective coatings on base of polymers are differed by simple method production
and reliability of protective influence and therefore are widely used in different spheres.

Because of exploitation of the many products in conditions of cyclic deformation to
protective coatings a special demands are presented, including a high stability and elasticity
of polymer film. Therefore as a base of protective coatings the elastomers on base of
polymer materials are used. But use of expensive and scarce elastomers increase the cost of
protective coatings on its base and it is not rational from economical point of view.

At the last year’s production of polymer composition materials on base of cheap
available raw materials present a special interest.

Taxing this into consideration from literary review it have been determined that in
production of diaphragm of tyre industry as a wastes the rubber residues on base on butyl
rubber, don't answering to standard are formed [1]. The amount and composition of these
wastes give a possibility to use them as protective cover composition instead of expensive
deficit elastomers.

The low adhesion, stability to water, aggressive medium and another properties limit the
use of protective coatings on base of elastomers. In correction with this, at the last time the
research by modification by compounds, in composition of which there are reaction able
functional groups are conducted.

It is known that an epoxide resins always present the interest for researchers as
component of protective polymer coatings, because these coating only by comparison with
coatings on base of thermoplastic polymers materials possess by series of advantage [2-6]. It
is connected with high adhesion of epoxide oligomers to different constructions materials,
and by its stability to influence of aggressive mediums and waters. The shortage of these
compositions conclude in that owing to its high viscosity, for leading of them to protective
surface a special equipment and its solification at high temperature are required. It is give
the possibility for its use for protection of pipelines, reservoirs and another metal
constructions from corrosion in atmosphere climate conditions.

Therefore production of compositions for protective coatings on base of sodificated at
the atmospheric climate conditions, available and cheap raw materials is an actual problem.

Take into consideration the above - mentioned, the compositions for protective coatings on
base of elastomer - epoxide mixture have been prepared and its properties have been researched.

For production of composition as an elastomer the rubber mixture on base of butyl rubber,
being the waste of diaphragm production of tyre industry, no answering to standards demands,
having the following composition, mass unit (m.u): BR - 100; PVC - 1,7; OEA - MQF -9 - 0,2;
ambirol resin (ST - 337) - 6,7; zinc oxyde - 5; petrolatum - 7; stearin acid - 2; technical carbon P -
5M - 35; P - 234 - 20 (6 pB - 61); epoxy- dian resin ED - 20 and as enrulsifying agent -
suephanol, gasoline by mark " kalosha " and distillated water have been used.

Production of compositions for protective coatings have been conducted by the
following method.

The diaphragm rubber mixture, being the waste of diaphragm production of tyre industry
(6p8 - 58) was mixed with epoxy - dian resin (amount of waste was up to 7 mas%) by 110 -
120° C temperature during 15 - 20 minutes.

European science Ne 9(31) = 6



At the laboratory reactor, supplied by mixer opposite cooler and thermometer the
pounded diaphragm production waste, modificated by exoxyde resin and gasoline were
added. After the complete dissolving of modificated by epoxyde resin waste of diaphragm
production in the system the sulphanol was added and mixture was mixing by 60°C
temperature during 60 minutes. Then by adding to reaction mixture some amount of water
emulsification was continuing during 60 minutes with by mixing with big rate and was
cooling up to 20°C.

For determination of the optimal content of emulsion composition for protecting coating
the influence of introduced components amount on the base properties of composition (dry
residue, viscosity, surface tension) have been studied. In results of conducted investigations
the optimal content of composition for protective coatings have been determined, mas%:

Waster of diaphragm production

of tyre production, modificated

by epoxyde resin 5-6
Sulphanol 0,4 -0,48
Correlation of gasolike : water the rest up to 100%
1:05

The received composition is untoxical, oving to water in its content, this composition
fire stable and dry by atmosphere conditions.

The physic-chemical properties of composition for protective coatings are gives in the
table 1 and its physic-mechanical properties - in the table 2.

Table 1. Physic-chemical properties of composition foe protective coatings

Name of indices Indices Standard method of tests
Exterior look Viscous liquid by black
color —
Dry residue, mas/% 5,42-6,5 State standard 25709-83
Surface tension, mN/m 30-35 State standard 20216-71
(B method)
Viscosity by vz, san 16-22 State standard 8420-74

As it is evident from tables 1, 2 the received composition for preventing coatings is a
black color viscous liquid possessing by high physic-mechanical properties, good decorative
look and having glitters.

Table 2. Physic-mechanical properties of composition for protective coatings on metal surface

Adhesion by Elasticity by Arisen Stabma;; filter,
standard 15140-78 | OCT 6%?;]411'77’ Glitter by FB-2 State standard
13522-78
1 >10 26 7-8

For research of protective properties of received protective coatings its stability to water
and aggressive medium by state standard 12020 - 72 have been investigated.

In results of conducted research the stability of received coating to water and chemical
compounds (20% HCI, 30% H,SO,, 40% NaOH; 3% NaCl) was shown. Some changes on
surface of coatings wasn't discovered. Therefore the modificated composition, received on
base of waste of diaphragm production of tyre industry have been recommended as an
effective anticorrosive coating in metal constructions, reservoirs, equipment, main road
pipelines used in oil production, oil processing, oil chemistry and another spheres.

In spite of development of large amount coatings for protection of metals from corrosion,
there is not enough works by production of coatings for polymer materials [7, 8, 9].

By exploitation and keeping of tyres its upper rubber layer subjected to influence of
oxygen, ozone, sun radiation, high temperature. In result of influence of high mentioned
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factors owing to irreversible processes the physic-chemical properties of rubber are worsed
and it is decrease the suitability of rubber products.

The most destroying being in atmosphere component for tyre rubber on base of total
purpose rubbers are oxygen and ozone. They are a reason of appearance of cracks on upper
layer of rubber surface, therefore protection of rubber upper layer and another rubber -
technical products from atmosphere conditions is an actual.

Table 3. Stability of protector rubber and protector rubber, covered by protective coating to influence
of climate condition by state standard 9006-76 (Baku, 365 days)

Coefficient stability to Exterior look
Stability Relative influence of climate of sample
Rubbers limit in tension conditions P
. — after 365
ductility % By stability By d
O . ays
limit by relative
Before test of initial 19.7 450 ) 3 3
rubber
Initial rubber
without cover 15 360 0,76 0, 80 By surface
After test cracks
Initial rubber with 18,5 450 0,54 1,0
cover after test

Task and one of the ways decision of this problem is put of polymer covers on its
surface.

Taxing into consideration the above - mentioned, the tyre rubber compositions, received
on base of waster diagram mixture of tyre industry have been used for protection from
climate factors, warmth and ozone. For study of protective properties of compositions the
stability of protector rubbers and protector rubbers, covered by compositions have been
investigated. The received resets are presented in tables 3-5.

In have been determined (Tables 3, 4) that by protector rubber, covered by protective
coating the effective protection to influence of climate conditions and warmth is ensured.

As it is evident from table 5, the protector rubber covered by coating is very stable to
ozone influence. It is explained by formation of chemical connected structure by
modification process of polymer base and owing to impediment of ozone diffusion on
surface of rubber.

Table 4. Stability of protector rubber and protector rubber, covered by protective coating to influence
of warmth (state standard 241-67,time of tests 36 hours, temperature 100°C)

Initial Initial rubbers Initial rubbers with
Name of indices: rubbers without coating coating after test
before test after test
Limit of stability by ductility 19,7 11,8 15,3
Relative tension, % 450 290 360
Coefficient resistance to
warmth influence: by limit
of stability in ductility 0,6 0,74
by relative tension 0, 64 0,75
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Table 5. Stability of protector rubber and protector rubber, covered by protective coatings to influence

of ozone (State standard 9026-76) (exposure -12 hours, concentration of ozene-0, 0001)

Name of Initial rubber !mt'al rubgrs Initial rubber with
S without coatings -
indices before test coating after test
after test
Time of cracks The little cracks in The cracks are
. - observed after 10
formation, hour large amount hour
Limit of stability by
ductility, MPa 19,7 12,8 18,8
Relative tension, % 450 315 440
Coefficient
resistance to ozone
influence:
by limit of stability - 0, 65 0, 95
in ductility - 0,70 0,97
by relative tension

The conducted tests shown that prepared compositions are the effective protective

coatings for protector rubbers. Therefore these compositions are offered for protection of in
by exploitation of automobile tires and by keeping in granaries.
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PROCESS OPTIMIZATION OF ADSORPTION OF GAS MIXTURES
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Abstract: considered separation of gas mixtures allows the adsorption in respect to ternary
gas mixture of H,S/NO,/ CO,, the original composition of which in %volume corresponds to
- H,S - 80, CO; - 15, NO; - 5, using the zeolite NaX while maintaining differential pressure
in the adsorption layer 0,173+0,203 kg/cm2. The optimal conditions of the process of
adsorption of gas components contained in the mixture is to conduct the process at a
pressure drop in the adsorption layer 0,193 kg/cm2, which provides after purification the
content of vol.%: H,S - 0,040, CO, 0,010, NO, - 0,061.

Keywords: the gas mixture, a fixed layer, zeolite NaX optimum conditions.

ONITUMM3ALIMA TPOLUECCA AJCOPBIINU I'A30BbBIX
CMECEH
IOcy6oB ®.B.", Baiipamosa A.C.A (AsepOaiizkanckas Pecny0iinka)

YOcy6os Daxpaddun Bamu oznel - dokmop mexnuseckux nayk, npogeccop;
ZEadpa,woea Atieron Cetimyp Kovl3bl — UHJICEHED, OOKMOPAHM,
Kagheopa nepmexumuueckoi mexHoI02UU U NPOMbILUIEHHOU IKOA02U,
XUMUKO-MEXHONIOSUYECKULL paryibmem,
A3epbaiioscanckuil 20cy0apCcmeentbvlil yHugepcumem negpmu u nPOMbIULIEHHOCMU,
2. Baxy, Asepbaiiosxcanckasn Pecnybauxa

AHHOmayuna: paccmompentoe pasoeiienie 2a308vix cmecell N0360.J1em 6ecmiu a0copoyuio 8
OmMHOWeHUY MmMpexkoMnonenmuou 2azosou cmecu HRS/NO,/CO,, ucxoomnwvlii cocmas
xkomopoti 6 %-om obveme coomsemcmeyem- H,S - 80, CO, - 15, NO, - 5, ¢ ucnonvsosanuem
6 kauecmee yeoauma NaX npu nooddepiicanuu nepenaoa 0asienus 8 a0CoOpOYUOHHOM Clloe
0,173+0,203 k[ Ver?.  Onmumansholn  ycnosuem npoyecca adcopoyuu  coOepiCcauuxcs
2a306bIX KOMHOHEHIMO8 8 CMeCU SAGNAEMCsl NPOGEOeHUe NPOYecca npu nepenace 0aieHUsl 6
aocopbyuonnom croe 0,193 kI/cm?, komopuiii 06ecneuusaem nocie OUUCHKU COOEPHCAHUE
% 00.: HyS - 0,040, CO, - 0,010, NO, - 0,061.

Knrouesvie cnosa: cazosas cmecv, Henodsudichulii cioil, yeoaum NaX, onmumanvuvie
VCILOBUSL.

VIIK 66.074

B HaCTOAIICC BpEMs IIPOUCXOOUT UHTCHCHUBHOC BHECAPECHUC MIPUKITIATHBIX
MaTeMaTHYEeCKUX MeTOoJ0B m DBM B HaywyHO-HccieaoBaTenbckue paboThl. Illupokoe
pacmpocTpaHeHHE HamUIO CO3/JaHWEe MaTeMaTHYeCKHMX  Mojeieil, yBeJndeHune
HaJeKHOCTH M KadecTBa IoilydaemMod wuHpopMmanuu. B mporecce HaydHOH
HCCIEA0BATENILCKOM pabOTBl BO3HHMKAIOT TPYAHOCTH, CBA3aHHBIE C 00paboTkoi
nHbpopMmanuu u TporHo3upoBaHus. COOTBETCTBEHHO, CIepBa pa3pabaThIBaeTCs
MaTeMaThuyeckass  MOJENb  paccMaTpUBaeMOro  Ipolecca, IPOU3BOAMUTICS €€
ONTHUMU3ALMS, a B AaJIbHEHIIIEM ONTHMAaNbHOE IPOEKTUPOBAHUE.
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Hamu mpoBezieHa onTuMm3alys mporecca aJcopOluK Ta30BBIX CMECEH Ha OCHOBE paHee
pazpaborannaoi Mozen [1]. PacueTHbIe 1 TeOpETHYECKHE PE3yIbTaThl XOPOIIO COTIACYIOTCS.

T'azoByro cmeck H,S, CO, u NO, npormyckanu yepe3 HEMOBUKHBINA ol meonuta NaX
napnenue 1-6 MPa, mpu 20 + 40°C nopaueii B BEPXHIOI dacTh ancopbepa. Ha
HenoaBwKHOM ciioe 1eonuta NaX mpoucxomaut amcopbuus H,S, CO, u NO,. IIpomuecc
OCYILIECTBIIACTCS B 4-X aJICOPOIMOHHBIX ammaparax. [lepBsiii agcopOep paboTaeT B pexume
azicopOIMu, BTOPO JeCOpOIMH, TPETUI PEreHEePaUU U YeTBEPThIA OXJTaX ICHUS.

CKOpoCTh MPUPOTHOTO ra3a ONpeAesieTcs] TUAPABINYECKAM COMPOTUBICHHEM CIIOS
agcopbenrta. Crnoit meommra NaX mMOCTEeNeHHO HACHIIAeTCs  HEXKelaTeIbHBIMH
kommoHeHTaMu H,S, CO; m NO,. Ilocie momHOTO HACHIIEHUS II€OJUTa aacopoep
MEPEeKIIOYAI0T Ha PEereHePalMOHHBIH PEKUM HEMOCPEACTBEHHO B ajcopOepe W Janblie
COOTBETCTBEHHO. PacxojJ mpuUpoaHOro raza KOHTPOJHPOBAIM pacxomomepom. Biary
ra3oBbIX CMecelf Ha BBIXOJAe W3 amcopbepa m3mepsuin mpubopom «Parametric-280x.
KoHIleHTpaIuio KOMIIOHEHTOB Ta30BbIX cMecelt ompenensiiu npubopom "Rubotherm™.
IIpu pasauYHBIX 3HAYCHHUSAX IMepenaja MaBJICHHUS CJIOsS aacopOeHTa OMmpeaesiu
KOHI_IeHTpaI_[I/II/I Tra30BbIX CMCCCﬁ. 3HaquHe KOHI_IeHTpaI_lI/II/I ra3oB, B 3aBUCHUMOCTHU OT
YCJIOBHSI Ipoliecca aJcopOluu, COMCPKAIIUXCSA B OUYUIICHHOM IOTOKE Ha BBIXOJAC M3
ajcopOepa, mpuBeACHBI B Tabnuie 1.

Tabnuya 1. 3navenusn Konyenmpayuu 2a3o8, COOEPAHCAUUXCA 8 OUUUJEHHOM NOTNOKE HA 8bIX00E
u3 aocopbepa 6 3a8UCUMOCU OM YCIL08USA NPpoyecca aocopoyuu

3HaueHHe Nmepenana
NABJICHUS B Copep:xaHue KOMIIOHEHTOB Ta30BbIX cMeceii Mmocjie 04ucTKH, % 00
aacopOLMOHHOM
cioe,

KF/CMZ HzS COZ NOZ
0.153 0.059 0.041 0.087
0.163 0.054 0.033 0.08
0.173 0.047 0.018 0.07
0.183 0.042 0.012 0.062
0.193 0.040 0.011 0.061
0.203 0.041 0.010 0.067
0.214 0.042 0.014 0.074
0.224 0.043 0.020 0.086
0.234 0.047 0.026 0.092

TakuM 00paszoM, mpeIaraeMblii METO/I pa3/IelIeHHs Ta30BhIX CMECeH TO3BOJISIET BECTH
a7IcOpOIIMI0 B OTHOIICHHM TPEXKOMIIOHEHTHOU ra3oBoii cmecu H,S/NO,/ CO,, ucxoaHbIi
coctaB KOTOpoi B %-HOM 00BeMme coorBercTByeT- H,S - 80%, CO, - 15%, NO, - 5%, ¢
UCIIONIb30BaHUEM B KadecTBe Leoiuta NaX mnpu NoaJepKaHUW Iepernaja IaBlIeHUs B
agcopOmmonsoM  cimoe  0,173+0,203 k['/em®. ONTHMAIBHBIMH  YCIOBHSAMH —IIpoOILiEcca
aJcopOIMU COAEPIKAIIMXCSI TA30BBIX KOMIIOHEHTOB B CMECH SIBJISICTCS MPOBEJICHUE TIPOIIecca
IpU TIepenaje JaBieHus B aacopOuuonHoM cioe 0,193 k[/eM?, KOTOpBIH obecrednBaeT
mocjie O4UCTKH conepxanne % 00.: H,S - 0,040, CO, - 0,010, NO, - 0,061.

PaHee creneHb HETOUCIONB30BAHUS aJICOPOIIMOHHON €MKOCTH COCTABIISUT Ha Pa3IMIHbBIX
neonutax NaX - 49%, NaA - 42% u CaA - 23% [2].

IIpoBeneHHBIC HAMH KCIICPHUMCHTANBHBIC JAHHBIC TIOKA3bIBAIOT, YTO TP CKOpOCTH Ta3a 1,5
M/C ¥ TIPH TOJICpKAHMH Teperafa JaBieHns B agcopbrmonsom cioe 0,173 - 0,203 kI/em®
CTETICH! HEIOWCIIONB30BaHMS a/ICOPOIIMOHHOI eMKOCTH TIPUOJIMIKAIOTCS K HYJTIO.

Crioco® OYMCTKH Ta30BOW CMECH COAEprKalleld AHMOKCHA YTiepoja, TUOKCHI a30Ta U
CEpOBOJOPO, BKIIOYAIOMNN KOHTAaKTHPOBAaHWE Ta30BOTO IIOTOKA C CHHTETHYECKUM
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neoautoM NaX, OTIIMYAIONIMICS TEM, YTO MPOLECC OCYIISCTRISIOT MPH MEPenaje JaBICHUs
B ajicopoumonnom cioe 0,173 - 0,203 k[/ev®.

3amaueit Meroma pa3pabOTKM - sBISETCS pas3/clicHHE Ta30BbIX CMeECeH,
MO3BOJIAIONIETO  OCYHISCTBUTH  OYHCTKY OT  OJHOBPEMCHHOTO  MPHUCYTCTBUS
cepoBogopoaa, nuokcuaa cepbl 1 NO; [3].

[locraBineHHass 3agada pemieHa NpeAaraeMbIM — CIIOCOOOM — OYHUCTKH:  ITyTEM
KOHTAaKTHPOBAaHMI Ta30BOT0 IOTOKa, coxepxkamero CO,, H,S m NO, c amcopbertom
NaX npu nepenaze gasineHus B agcopommornaom cioe 0,173+ 0,203 k[/cM?.,

[IpemmaraeMerii MeTOI pa3felieHUs Ta30BBIX CMECEd MO3BOJSIET BECTH aacopOIUio B
OTHOIIICHUH TPEXKOMIIOHEHTHOHU ra3oBoii cmecu H,S/NO,/CO,, HCXOAHBIH COCTaB KOTOPOI
B %-HOM 00. cootBeTcTByeT- H,S - 80%, CO, - 15%, NO, - 5%, ¢ ucnonp3oBaHneM B
kadecTBe 1eosimta NaX npu mojepKaHuu repernaia JaBlIcHHs B aICOPOIIMOHHOM CJIOE.

[Ipu pemennu npoGieM TOHKOH OYMCTKH NPUPOAHBIX razoB oT CO, H,S u NO, Hapsny
¢ aOCOPOIMOHHBIMY ¥ KaTATUTHYCCKUMH METOJIAMH IIMPOKOE PACIPOCTPAHCHUE TOTYHIH
agcopbrmonnsle npoueccel. Ancopbums CO, H,S m NO, u3 razoBbIx cmeceil MOKeT
MPOTEKaTh Ha IIEOJINTAX, Ha CUJIMKAreJsIX U Ha aKTUBUPOBAHHBIX YTIIX [4].

[Tpu sKCIepUMEHTAILHOM HCCIIEJOBAaHUN M3YUeHbI KpUBbIE U30TepMbl aacopouuu CO,,
H,S mw NO, u3 rasoBeix cmeceil. M30TepMbl amcopOIum OIpeneNieHsl B PasIMIHBIX
ancopOenrax: meonmrtax NaX, aktuBupoBaHHBIX yrisix TA 95, TA 120 u B cuimKaremsx
KCM. TlomydeHBI pe3ynbTaThl HCCICHOBAHUI aJICOPOIHMOHHON CHOCOOHOCTH Pa3IMIHBIX
ancopberroB mo CO, H,S m NO, u3 ra3oBeix cMecell B HICHTHYHBIX YCIOBHSX [5].
BrLsABIIEHO ITPENMYILIECTBEHHOE HCTIONB30BaHNE ATt copOrmoHHoro paznenenus CO, H,S n
NO, na neomure NaX. OnpeneneHa npeaeibHas cTaTUdeckas akTUBHOCTH ajcopoenta NaX
no CO, — 11.0. H,S- 12.6 u NO;, — 9.8 1/100 r. IIporiecc ouMcTKH ra3oBBIX CMecel Ha
[[COJIUTAX SABJISICTCS [IUKIHUICCKUM.
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Abstract: conducted research and developed technology for the process of obtaining high-
purity isobutene and isobutane from the isobutane-isobutilene fraction of the pyrolysis gas.
With this purpose, to clean isobutane fraction from the impurities of isobutylene selected
adsorbent brand AR-3, and to clean isobutilene fraction from impurity of n-butylenes picked
up by a zeolite of the brand and the CAA carried out adsorption treatment. Due to the high
selective ability and the activity of these adsorbentov compared to impurities obtained the
degree of purity of the isobutylene and isobutane 99,9%.

To implement these processes in existing in the production system, which was implemented
two adsorption units, thereby obtained a new modified technological scheme.

Keywords: isobutene, isobutylene, pyrolysis gas, isobutane—isobutylene fraction, n-
butylenes, extraction, adsorption, activated coal AR-3, zeolite, CaA.

IOJIYYEHME N30BYTAHA Y N30BYTUJIEHA BHICOKOM
YUCTOTHI U3 U3OBYTAH-U30BYTHJIIEHOBOH
OPAKIUU TUPOJIN3HOI'O I'A3A
HWo6parumos U.IILY, ['yanesa C.H.? (Asepbaiimkancikas Pecry6inka)

YHopazumos Yunaus LLlupun o2nbi - OKMOP MeXHUUECKUX HAVK, RpO(eccop;
2r yaueea Ceeundoic Huzamu xoisvl - cmapuiuii 1abopanm,
Kagheopa Hepmexumuueckol mexHoI02uU U NPOMbILUIEHHOU 9KOA02UL,
XUMUKO-MEXHOIO2UYECKULL (paryibmem,
Asepbatioscanckuti 20cy0apcmeeHHblll YHUSEpCUunmen Hepmu u npoMbluIeHHOCMU,
e. Baxy, Asepbaiiosxcanckas Pecnybauxa

Annomayun: npogedeHsvl UCCIEO008AHUA U PA3PAOOMAHA MEXHON02UA NPOYECCa NOLYVYeHUs
BbICOKOUYUCINO20 U300YymMUIeHa u u3o0ymana u3 u300yman-u300ymuieHosou @pakyuu
nupoausnoeo easa. C amoil yeavto 018 OYUCHKU U300YMAHOB0U (ppakyuu om npumecu
uzobymunena noooopamn aocopoenm mapxu AP-3, a 0na ouucmxu u300ymMuieHo8oul
¢dpaxkyuu om npumecu u-Oymunenoe nodobpan yeoaum mapku CaAd u npoeedenvi
aocopbyuonnvie ouucmku. bnacodaps evicokol u3OUpamenvHOU  CROCOOHOCMU U
AKMUBHOCTNU IMUX AOOCPOEHMO8 NO OMHOWEHUIO K OQHHbIM RPUMECAM NOJYYeHd CeneHb
yucmomawl uzobymuaena u uzooymana 99,9%.
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s ocywecmenenus YKazaHHvlX npoyeccos 6 Cyuecmayrouyio 8 npou3eo0Ccmee YCmaHogKy,
6HeOpeHbl 084 AOCOPOYUOHHBIX OJIOKA, MeM CAMbIM HOJLYYeHAd HOBAS MOOUDUYUPOBAHHAS
MEXHONOSUYECKAs CXeMd.
Kntouesvle cnosa: nuponusnulii 2as, u300ymaH-uz00ymuieHo8ds (Gpakyus, SKCMPpaKyus,
aocopbdyusi, adcopbermol.

YK 66.001.001.57:66.022:621.926/929

[onydeHne B MPOMBIIUICHHOCTH N300y THIIEHA U3 N300yTaH-M300yTHICHOBOW (hpakiuu
MUPOJIM3HOTO Tra3a OCYIIECTBIISIETCS OKCTpPaKUUEH CEpHOMl KHUCIOTOW Ha YCTaHOBKE,
COJIeprKaleH MOCIEeN0BATENFHO PACIIONIOKEHHBIC IBE MOTJIOTHTENBHBIE CUCTEMBI, KayKaas
U3 KOTOPBIX COCTOMT M3 CMECHTEJIBHOTO Hacoca, OTCTOMHMKAa-peakTopa, XONOAMIBHUKA H
BCIIOMOTATEIHHBIX anmapatoB [1].

CymecTByromuii B MPOMBIIUICHHOCTH METOA, IPUHIWNHAIbHAS TEXHOJIOTHIECKas
cxeMa KOTOpOro mpuBeleHa Ha puc. 1, He obecrieunBaet 100%-ro u3BneYeHUs U300yTaHa U
n300yTHIeHa U3 M300yTaH-n300yTHICHOBOH (pakumy muposmsHoro rasza. M3o0yranoBas
tdpaxius conepxut 1,8% n300yTUICHA U IPYTUX HpUMEcei, a n300yTuiacHoBas (pakius -
0,5% H-OyTHIeHOB. DTO yXyALIaeT Ka4eCTBO MOIYYCHHBIX POTYKTOB.

[TpoMbInIeHHBIH MeTOJ| M3BJIeueHHs1 n300yTaHa W W300yTHICHA U3 H300yTaH-
M300yTHIICHOBOH (PpaKLnK MUPOJIM3HOTO ra3a MpoI0JKAET HAXOAUTHCS B SKCILUTyaTalluk BO
MHOTHX Pa3BUTHIX cTpaHax [2-4].

B naHHOW cTaThe HpHUBEAEHBI PE3YyIbTAThl HCCIEAOBAaHUH Ipouecca MOIydCHHS
n300yTaHa W W300yTHIIEHa BBICOKOH YHCTOTHI U3 M300yTaH-H300yTUICHOBOW (PpaKIuu
MUPOIM3HOTO rasa.

Brinmenenne m3zo0yraHa w w300yTHIIEHa W3 H300yTaH-U300yTHICHOBOHM (pakuuu
MUPONM3HOTO Ta3a IPOBEICHO OHKCTPAKIMEH CEpHOM KHCIOTOH C Tocienyomei
OYMCTKOW ancOpOIMOHHBIM METOJAOM H300yTaHOBOW (pakuud OT H300yTHICHA, a
M300yTHIICHOBOW (Qpakuuu OT H-OyTHIIeHOB. /Iy 3TOro B CyHIECTBYIOLIYIO YCTaHOBKY
ObuUTM BBElEHBI OJIOKM aJCcopOIMM, YCTAHOBJIEHHBIE COOTBETCTBEHHO Ha BBIXOJIE
n300yTaHOBOM U M300yTUIIEHOBOU (pakiuii (puc. 2).

B xauectBe amcopOeHTOB OBUIM BBHIOpaHBI aKTUBHPOBAHHBIA yronb AP-3 mis odncTku
n300yTaHOBOM (hpakuuu oT mM300yTwiaeHa W 1eoaut CaA il OYUCTKH H300YTHIICHOBOI
(hpakmu OT H-OYTHIICHOB.
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Puc. 1. Texnonozcuueckas cxema cywecmsyioweti 8 NPOMbIULIEHHOCIU YCMAHOBKU O/l U3G1EUeHUs.
u3obymana u u300ymunienHa u3z u300yman- u300ymunieHo8ol Gpaxyuu NUPOIUIHO20 2a3A.:

1 - emxocmov uzobyman-uz006ymuneno8oll gppakyuu nupoezasa, 2, 3 - cmecumenbHble HACOCHL,
4,5 - peakmopui; 6, 7 - xonoounvruku, 8 - coopHux; 9 - emxocmu ceproil kuciomul, 10, 14 - nacocvl;
13, 15, 18 - xononnwl; 16 - kondencamop, 17 - omcmotinux; 19 - emxocms u300ymanogoi hpaxyuu;

20 - emxocmo uzoOymunenosou gpaxyuu, 21 - komnpeccop

B Tabnune 1 npuBeneH cocraB H300yTaH-NM300yTHIICHOBOH (PpaKIMyU MUPOJIM3HOTO Ta3a,
MOCTYMAIOIIeH Ha U3BJIeYeHne W300yTaHa M M300yTHIICHA.

Tabruya 1. Cocmas uzo6yman-uz06ymuneHogou ¢ppakyuu nupoausnozo 2asa gpaxyuu Cy

HaumeHoBaHHE KOMIIOHEHTOB KoanuectBo, mac.%
Cs 0,4
N300y THIICH 441 |
H-OyTHIICHBI 3,6
n300yTaH 49,9
H-OyTaH 1,8
Cs 1 BbIIIIC 0,2

Iomyuenne n3o0yTana U M300yTHIIEHA BBICOKOH YHCTOTHI OCYIIECTBICHO HAa YCTaHOBKE,
TEXHOJIOTHYECKAsT CXeMa KOTOPOI MpeCcTaBiIcHa Ha pHC. 2.
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Puc. 2. Texnonoeuueckasn cxema MoOUGUYUPOBAHHOU YCMAHOSKY /5t NOJYHeHUs U300ymana u
U300yMUNIEeHa 6bICOKOU YUCMOMbL U3 U300YMAH-U300YMULEHOB0U PPAKYUL NUPOTUIHO20 2a34:
11 u 12 - broxu aocopbyuu (ocmanvHvle 0603HaAUeHUs Mme e, Ymo U Ha puc. 1)

U3 emroctu 1 n300yraH-u300yTHieHOBast Gppakuys U YaCTUYHO HACBILICHHAS CepHas
KHCJIOTa U3 KOJOHHBI 15 momaroTcs B CMECUTENbHBIA HAcoC 2, OTTyZla B OTCTOWHHK-
peakTop 4, U3 HETO CMECHTEIBHBIM HAacoCOM 3 B OTCTOMHHK-pEakTop 5, a OTTyna B
coopruk 8. B cucTemMe TMOTIOMICHHS WONICPKHUBACTCS TIOCTOSHCTBO JIABJICHHS
n3o0yTuieHa, paBHoe 455.85 xIla.

Cexas cepHasg Kuciora U3 eMkocTH 9 Hacocom 10 momaercs B Hacoc 3. Yactb
MUPKYJIUPYIOMIEH Yepe3 OTCTOMHUK-PEaKToOp 5 CepHOU KHUCIOTHI, B 3aBHCUMOCTH OT YPOBHS
pa3zena a3 B HeM, IIOAAETCS] B CMECHTENbHBIN Hacoc 2.

B nacocax 2 u 3 u300yTaH-n300yTHICHOBAS (DPAKIUs CMEIIUBACTCS C CEPHON KUCIOTOM.
BrienenHoe Tensio noryoneHus n300yTUIeHa OTBOANUTCS CEPHOI KHCIIOTON, OXJIaXKJaeMOi
pacconom ¢ temneparypoit 0°C, B xonmonunbpHHKaxX 6 1 7 ot 30 no 20°C. Cepnas kucioTa
IUPKYJINPYET COOTBETCTBEHHO Yepe3 OTCTONHHKH-PEAKTOPHI 4 U 5, XOJOMWIBHUKHU 6, 7 U
CMeCHUTEIbHbIE HACOCHI 2, 3.

N3o06yTanoBas (pakims u3 cOopHUKa 8 mogaeTcs B EMKOCTH 19.

UroOBI MOydUTh M300yTaH BBHICOKOH YHCTOTHI, Ha BEIXOJE COOpHUKA 8 M300yTaHOBOU
(pakmmu ycraHOBIeH Oyok amcopbumu 11 must oumcTkH W300yTaHOBOHM (pakmum oT
n300yTHIIEHa, TEXHOJIOTHYECKAsh cXeMa KOTOpOro mpejcTaBieHa Ha puc. 3. Hacwlmennas
N300yTHIICHOM CepHas KUCIIOTa U3 XOJOUIBHUKOB 6 1 7 HarpasiseTcs B KOJOHHY 13 s
BBIJICTICHUSI COJiepiKallerocs B HeW W300yTWieHa-penukia. J[nsg moiydeHHus 4YucToro
n300yTHIIeHA, COJIEPIKAaIler0 MHHHUMAJbHOE KOJHYECTBO H-OYTHIICHOB, IIOCIIEIHUE
HACBIIEHHOW KUCTIOTOH B KOJIOHHE 13 ynmassroTcesl.

N3 xonouHsl 13 oTayBKa BO3BpAIaeTCs B BUAEC PELMKIAa B CMECHUTEIbHBIN Hacoc 2
Ha TIOTJIONIEHHWE CepHON KuciaoTod wu300yTmieHa. OcTalbHYI0 dYacThb OTAYBKH
COCTaBJISIOT H-OyTHUIICHBI.

W3 kyba komoHHBI 13 HacHIeHHAs cepHas KHCJIOTa IOCIE Jera3aldd Hacocom 14
NOoJaeTcs Ha THAPONM3 B KOJOHHY 15. CBepxXy 3TOH KOJOHHBI OTTOHSIOTCS M300YTHIICH,
TPUMETIIIKapOUHOI, MOJTUMEPHI U 9aCTh BOJIBI, @ U3 KyDOa BRIBOASTCS pa3bOaBieHHas 10 40%
cepHas Kuciora W Boja. OTroHseMble CBEpXy Maphbl IOCTYIAIOT B KOHIEHcaTtop 16,
OXJIKIAEMBI BOAOH, IZe KOHIAEGHCHPYIOTCS TPHUMETWIKApOMHOJ, IOJMMEPbl M BOAA.
Konpgencar nocrymnaer B OTCTOHHUK 17, a HECKOHIICHCUPOBABIINICS N300y THIICH ITOCTYIAET

17 = European science Ne 9(31)



B kommpeccop 21, rae cxumaercs no 709 klla. KomnpumupoBaHHBIH H300yTHIIEH IOCIE
oTAeNeHUsT BoAbl mojaercss B oborpeBaemyto mapom (P =607.8 xIla) kosonny 18,
MpeHA3HAYCHHYIO JUIS TOJIYYCHUs H300yTuieHa-pekTrdukara. M300yTiieHoBas Gppakius
U3 KOJIOHHBI 18 cobupaetcs B émkoctu 20 U U3 HEe YaCTHYHO B BHJIC ()JICTMBI, TOJIACTCS B
KOJIOHHY 18, a ocTayibHas 4acTh MOCTymaeT Ha ckian. KyOoBas KUAKOCTh U3 KOJOHHBI 18,
conepxxamas W300yTHICH M TMOJMMEPHI, BO3BPAIIaeTCs B BHIEC PELHUKIA B CMECHTEIHHBIH
Hacoc 2 Ha MOIJIOUIEHUE CEPHOM KUCIOTOM.

et -

e

25 24

IV v
111

Puc. 3. Texnonoeuueckas cxema 610k08 adcopoyuu 0 OYUCKU U300YMAHO80U hpaKkyuu om
usobymunena u u300ymuneHosol gpaxyuu om H-6ymunerog:22 - cenapamop;, 23, 24 - adcopbepui;
25 - neys. Ilomoxku: | - neouuwennvui 2az; - ounwennwviii 2az; 11l - monounwiii 2as;

IV - decopbupyrowuii copsuuii eas; \V - decopouposannvlii uz00ymuieH (H-Oymuiensi)

Ha puc. 3 npuBeneH npuHuun paboTel OJ0KOB afcopOimu. OuuiiaeMblii Ta3 BHavaie
MOCTYIIAeT B cemapaTop 22, rle BBIACIAIOTCS TPA3H U MeXaHHdeckue mpumecu. Jlanee ras
MOCTYIACT B OJMH U3 afcopOepoB-23 CHU3Y, I/ie U300yTHIeH (H-OyTHICHBI) HU30HpaTEIbHO
azcopOmpyroTcsi akTHBHpoBaHHEIM yriieM AP-3 u meomurrom CaA. Ha Beixoze amcopbepa
(motok Il) cocraB raza ananm3upyercs HenpepbIBHO. [Ipu MOSABIEHNN Ha BBIXOIE azcopdepa
cienoB m300yTHieHa (H-OyTHIICEHOB) B OYHINEHHOM ras3e Mojady Tras3a IepeKIIodaroT Ha
Jpyroil - 4ncTeIi azcopOep-24, a mepBbI ajncopOep NepeKiIovYaeTcss Ha pereHeparfio
necopbupyromum motokom V.

B tabnuie 2 npeacraBiieHbl pe3yibTaThl SKCIEPUMEHTANBHBIX JIJAaHHBIX, I'/ie HaOJII0AeHO
BpeMs IIOSIBJICHHSI Ha BBIXOJIE ajicopOepa cienoB n3obyTtuiena (B 0oke 11) n H-OyTHieHOB
(B Osoke 12).
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Tabauya 2. Konyenmpayus uzobymunena na evixooe uz aocopbdepa (6nok 11: aocopbenm -
akmusupogannbwitl y2ono AP-3; H=0,16 m; U,4,,,=0.0025 m) u n-6ymunenos na vixode us adcopbepa
(6nox 12: aocopbenm-yeonum Cad; H=0,16 m; d,z,, =0,0015 m)

Conepmamge 3 Copep:xaHne H-0yTHJIEHOB,
Ne Bpewms, yac. n306yTl(46J1ﬂe:£,lll()) KI/M e (610K 12)
1 0,5 0 0
2 1,0 0 0
3 1,5 0 0
4 2,0 0 0
5 2,5 0 0,001
6 3,0 0
7 3,5 0
8 4,0 0,002

Kak BumHO n3 Tabmuipl 2, yepe3 4 yaca Ha BBIXOJE ajcopOepa MOSBISIOTCS CIEbI
m300yTiena B komuuectse 0,002 r/M>, TO ecTh moTydaeTcs M306yTaH BBICOKOH YHCTOTHI
(99,9%), yepe3 2,5 uaca Ha BBIXOAE ajcopOepa TMOSIBIAIOTCS CICAbl H-OYTHICHOB B
komuectee 0,001 r/m>, To ectb MoJiydaeTcst M300yTHIIEH BRICOKON YUCTOTHI (99,9%).

CrenoBarenbHO, COBMELICHHE MIPOLIECCOB IKCTPAKIMK U aJICOPOIMH, C UCTIONb30BAHHEM
a/IcOpOCHTOB-aKTUBUpOBaHHOTO yrist AP-3 ans ouucTkM M300yTaHOBOW (pakuuu ot
n3o0yTuieHa u neonuta CaA ais OYMCTKH M300yTHICHOBOW (pakiuy OT H-OYTHIIEHOB, H
BBE/ICHHNEM B TEXHOJOTHYECKYIO YCTAHOBKY OJIOKOB aJcOpOLMH IIO3BOJSIET YBEIHYUTH
CTEINCHb M3BJICUYCHHS M300yTaHa M M300yTHIEHa M3 M300YyTaH-U300yTHICHOBOW (pakiuu
MUPOIH3HOTO Tra3a npakrndeckd 10 100%. IomyuenHsle n300yTaH U N300yTHIICH BHICOKOH
YHCTOTHI OTBEYAIOT COBPEMEHHBIM TPEOOBAHMSIM TEXHOJIOTHIECKUX TIPOIIECCOB.

BriBoabI

B pesynpTare uccrnemoBaHuMil pa3paboTaHa TEXHOJNOTHS MOJNY4deHHS H300yTaHa H
n300yTHJICHA BBICOKOM YHCTOTBI M3 HM300yTaH-W300YTHIEHOBOH (pakiuu MUPOIU3HOTO
raza. [yt ouncTky n300yTaHOBO# (hpakuuK OT 300yTHIICHA ObLIT BEIOpAaH aKTHUBHUPOBAHHBIN
yroinb AP-3, a u300yTuieHOBON ¢pakinuu oT H-OyTuneHoB - neonut CaA, OGraromaps
BBICOKOW HM30UPATENIbHON CIIOCOOHOCTH KOTOPBIX MOJYYCHbI H300yTaH M H300YTHIICH
BBICOKO# uncTOThI (99,9% - 99,9%).

Jlo6aBiieHbI B CYIIECTBYIONIYIO YCTAaHOBKY OJIOKOB aJcOpOLIMH, KOTOPBIE YCTAHOBJIECHBI
COOTBETCTBEHHO Ha BBIX0JI€ M300yTaHOBON M M300YTHIEHOBOH (paKIHid.

YcTaHOBIIEHO, YTO COBMENICHHE IMPOLECCOB 3KCTPAKIMK M aJcOpOLMH W BBEACHHE B
CYIIECTBYIOIIYIO YCTAHOBKY OJIOKOB ajcopOuMH, TO3BOJIAET YBEJIWYHUTH CTEIECHb
M3BJIEUYEHU M300yTaHa W W300yTHIeHAa W3 M300yTaH-N300yTHICHOBOH  (hpakuuu
MUPOITU3HOTO Ta3a.
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Abstract: the article deals with technological geotechnical engineering, its innovation, main
areas of research, goals and responsibilities. The induced geotechnical processes from large-
scale technologic activities in the extraction of minerals, the relevance of research in the mining
Urals. An equally complex problem arises in the development of the underground space of large
cities in connection with the construction of underground structures under high-rise buildings,
which create large additional loads on the structures of these structures.The research program
includes the determination of geodetic site displacements near the site of large-scale extraction
of minerals to refine the geotechnical model, geophysical studies of structural heterogeneities in
the rock massif, computer simulation of induced geotechnical processes.

Keywords: mountain ranges, landslides, excavation, quarry, tectonics, geophysics,
underground mines, mineral resources.

IF'EOTEXHUKA. TEXHOJIOTI'NMYECKAS TEOTEXHUYECKAS
TEXHUKA
KaneLi0exoBa X.M.l, Tyaerenona M.K.Z, Kanacosa A.3.°
(Pecnyoauka Ka3zaxcran)
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Kapazanounckuii 2ocyoapcmeenviii mexnuueckull yHusepcumen,
2. Kapaeanoa, Pecnybnuxa Kazaxcman
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Aunomayua: 6 cmamve pPACCMAMPUBAIOMC — MEXHOIO2UYECKASl — 2e0MEeXHUYECKAs
UMdICEHepUsl, ee UHHOBAYUU, OCHOBHbIE HANPAGICHUS UCCLe008AHUM, Yeau U 00A3AHHOCHU.
Hagedennvie ceomexnuueckue npoyeccol om KpYNHOMACUWMAOHBIX MEXHOI0SUHECKUX
Meponpusimuii o 000bIue NOJE3HbIX UCKONAEMbIX, AKMYAIbHOCHb UCCAe008aHUT 8 000bIUe
Ypana. He menee cnoocnas npobnema 6o3nuxaem 6 pazgumuu noo3emMHo20 npocmpancmed
KPYHHLIX 20p0008 8 C8A3U CO CHMPOUTNENbCTNEOM NOO3EMHbIX COOPYHCEHUL 8 6bICOMHBIX
30aHUAX, KOMOpble co30alom 00abuiue OONOIHUMENbHbIe HAZPY3KU HA CIPYKMYpbl SMUX
coopyxcenui. Ilpoepamma uccredoganus exiroyaem 8 cebs onpeoeieHue 2e00e3UdecKo2o
yuacmka cmeweHus 0au3U Mecma KpYnHOMACWMAabHOo 000bIYU NOAE3HbIX UCKONAEeMbIX
01 YIMOYHEHUs 2e0MeXHu4eckol Moolenu, eeopusuieckue UCCIe008AHUSL CMPYKMYPHLIX
HEOOHOPOOHOCMeEl 8 20PHOM MAccuge, KOMNbIOMeEPHOe MOOeaUuposarue UHOYYUPOBAHHbIX
2e0MexHUeCcKUx npoyeccos.

Knrouegvie cnoea: zopnvie xpebmul, ONoON3HU, 6bleMKA ePYHMA, Kapbepd, MeKmOHUKA,
2eoqpusuKa, noozemHvle pyoOHUuKU, noiesHbie UCKOnaemble.

Everything that is related to the mechanics of the Earth is called geotechnical
engineering. Consider an underground geotechnical engineering, the artificial method of
changing mountain ridges departing from larger underground mine workings is called
technological geotechnical engineering [1, 161]. The main directions of scientific research
in technological geotechnical engineering:

* Natural physical methods in mountain ranges;

* Physical methods in mountain ranges and the connection of the state of ridges;

* Dependence of the physical methods of the ridge on the geological state of the deposit;

* Preparation of methods of technological geotechnical engineering and scientifically to
establish ways of their use;

*The purpose of the research work is to prove scientifically the relationship between
underground mining and mine development [1, 161].

Duties of scientific research:

1. To understand the physical and mechanical properties of mine workings, depending
on the geological state of the deposit in each layer;

2. Knowledge of the condition and condition of mine workings in ridges;

3. Physic-mechanical properties of mine workings in the ridge to document and prepare
scientific methods [1, 162].

4. To justify scientifically the landslides of each layer of mine workings in the ridge.

Innovation in scientific research:

1. Methods for describing the physical and mechanical properties of mine workings in
the ridge;

2. Scientific substantiation of underground mining technology;

3. Scientific methods of substantiation of technological geotechnical engineering types
[2, 27].

Outputs are produced in two situations: in construction and mining. Objects included in
the construction: the need for daily life in small towns; energy and production; military
security. Opening of minerals is made by opening and mining workings. During excavations
a scientifically based method is used.

The induced geotechnical processes from large-scale technological activities in the
extraction of minerals

The large-scale development of mineral deposits is associated with a powerful
technological impact on the earth's crust. Long term exploitation of deposits, large volumes
of transported rocks, concentration of production in limited areas, all this contributes to the
violation of the initial stress-strain state of the earth's crust in vast areas [2, 28].
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Fig. 1. Tectonic movements along structural blocks

As a result of this influence, along with natural geotechnical processes, such as tectonic
movements along structural blocks, natural earthquakes, so-called induced geotechnical
processes are created that are caused by man's technological activity. Such processes are
comparable to natural ones due to the strength of their manifestation, and their danger is
aggravated by the fact that they occur in the areas of concentration of human economic
activity. Each of the forms of manifestation of induced geotechnical processes can produce
serious disruptions to residential and industrial facilities, including environmentally
hazardous ones, such as nuclear and thermal power stations, chemical enterprises.

Fig. 2. Geomechanical model of technological impact on the lithosphere:
a - the initial stress field of the mining area; b - secondary stress field;
C - is static vertical displacements of the earth's surface

The urgency of the research is due to the fact that only in the region of the mining Urals
there exist on less than seven areas potentially dangerous by the manifestation of one of the
forms of induced geotechnical processes due to the scale of production achieved [2, 29].

As factors of man's technological impact on the earth's crust, either the movement of
masses of rocks - excavation from quarries and underground mines and storage of
overburden and waste enrichment in dumps, or violation of the hydrogeological regime in
connection with the evacuation of groundwater [2, 30]. The source of the formation of
induced geotechnical processes is the disturbance of the initial equilibrium in the stressed
state of the upper part of the earth's crust as a result of the extraction of the mineral.

The secondary stress field is formed due to the formation of depressions and voids in
the mountain massif and due to is stasis imbalance due to the movement of large
volumes of rocks, especially with open-cast mining (Fig. 2). In the extraction of solid
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minerals, concomitant factors are the evacuation of groundwater, the formation of
depression funnels. While extracting oil and gas, mass pumping of groundwater, these
factors may prove to be leading [2, 31].

The source of the formation of induced geotechnical processes is the disturbance of the
initial equilibrium in the stressed state of the upper part of the earth's crust as a result of the
extraction of the mineral.

The secondary stress field is formed due to the formation of depressions and voids in the
mountain massif and due to is stasis imbalance due to the movement of large volumes of
rocks, especially with open-cast mining (Fig. 2).

a 6
Py Py

G

-
b
MRARAN
AL RRL LR

ARAVRRRAW
ARAAVRANANAN

ARNARANW
MRRRRRRRYY

)
N

Pl gl

WK

)
=)
=2\
—\

Ora 7H7 7

Fig. 3. Geomechanical model of technological impact on the lithosphere:
a - a section of the earth's crust is represented by a lower half-space of infinite dimensions;
b - a section of the earth's crust is presented in the form of a shell of finite thickness
and infinite dimensions in plan

In the extraction of solid minerals, concomitant factors are the evacuation of
groundwater, the formation of depression funnels. While extracting oil and gas, mass
pumping of groundwater, these factors may prove to be leading.

With the external complexity of the phenomena occurring in the mining area, the
geotechnical model of deformation can be represented by fairly simple constructions. The
main element of the model is the external mapping of the earth's crust [3, 201]. Depending
on the existing notions of the structure of the upper part of the earth's crust, the geotechnical
model of its section subject to technological impact can be represented either by a lower
half-space of infinite size in terms of area and depth (Figure 3a), or in accordance with
global plate tectonics, in the form of a shell of finite thickness and infinite dimensions in a
plan located on a viscous layer of the asthenosphere (Fig. 3b). The boundary conditions of
the geotechnical model include lateral horizontal forces and the volume weight. In the
second case, a hydrostatic force acts on the section between the lithosphere and the
asthenosphere, balancing the weight of the lithospheric plate. Lateral horizontal forces
consist of horizontal tectonic forces, equal in depth and lateral distance from gravitational
forces proportional to depth. Technological forces correspond to the weight of the rocks
being moved during development. At the extraction site, in the quarry or in the underground
mining zone, the massif is unloaded, and in the dumping site the massif is loaded, causing
the moment of forces to appear in the massif [3, 202].

The mathematical apparatus for investigating the behavior of a geotechnical model
is based on classical solutions of the Businezsk problem for calculating a model
represented by an infinite half-space and calculating shells for calculating a model
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corresponding to modern concepts of global plate tectonics. It is not ruled out that in the
area subject to technological impact, both models will manifest themselves to some
extent. The enlarged calculations for both models, carried out at this stage of
geotechnical model studies, are given in the table below.

The level of vertical displacements under anthropogenic load is comparable with the
movements obtained from the results of geodetic surveys in areas of powerful earthquakes
related to the filling of large reservoirs. In this case, it is necessary to take into account two
features of loading of the earth's crust under technological impact from the development of
minerals. First, the depths of quarries are 2-2.5 times higher than the depths of artificial
reservoirs, which, given the density of rocks, causes large specific loads in 5-6 times.
Secondly, some of the mined rocks are stored in adjacent areas, which causes opposite loads
in the direction. In this case, the earth's crust is subjected to moment loading [3, 204]. In
addition, the models reflecting the shells were evaluated for stability against lateral loads of
boundary conditions. The results showed that the boundary loads are several times higher
than the critical loads capable of breaking the stability of the shell. Consequently, in the
lithospheric plates there are real opportunities for the occurrence of catastrophic
deformations without anthropogenic impact. Depending on the combination of many
factors, they can occur either in a dynamic form in the form of earthquakes, or in the form of
relatively quiet displacements along the existing structural disturbances. Both forms present
a danger to surrounding objects.

The study of the technological impact of mining operations and the accompanying
induced geotechnical processes is currently at an early stage. The most studied are the
mountain strikes that accompany the mining of mineral deposits [3, 206]. The question of
predicting the manifestations of induced geotechnical processes from mining operations is
of the most urgent importance. A major step is the creation of the Ural Center for the Study
of the Technological Disasters Nature with the support of the Russian Foundation for Basic
Research. The research program includes the determination of geodetic site displacements
near the site of large-scale extraction of minerals to refine the geotechnical model,
geophysical studies of structural heterogeneities in the rock massif, computer simulation of
induced geotechnical processes.
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Abstract: the article is devoted to the review of the technology of large data (Big Data)
and its features. The main characteristics that allow to distinguish this technology
among others, the principles of working with it, allowing to conduct the analysis as
efficiently as possible are presented. The necessity of using and promising application
of Big Data technologies is grounded, the results of using this technology are
considered. The analysis of existing software and hardware used for analysis and
processing of large data such as Hadoop, MadReduce and NoSQL is carried out, their
advantages and features are highlighted.

Keywords: large data, big data, Hadoop, MapReduce, NoSQL, statistical analysis,
scalability.

OB30P TEXHOJIOI'NA «bOJIBIIHUE JIAHHBIE» (BIG DATA)
N MPOI'PAMMHO-AIIITAPATHBIX CPEJICTB,
MNPUMEHSEMBIX IJISI UX AHAJIU3A U OBPABOTKHA
Hasapenko F0.JI. (Poccniickas ®enepanusi)

Haszapenxo IOpuii Jleonuoosuy — cmyoenm,
Gaxynemem unGOpMaAMuKY U GLIYUCTUMENbHOU MEXHUKU,
Jlonckotl 2ocydapcmeennviii mexnuueckutl yrugepcumem, 2. Pocmos-na-J{ony

Annomayusn: cmamos nocesyena 0630py mexvono2uu «6onvuiue dannvley (Big Data) u eé
ocobennocmei. Ilpusedenvl 0CHOBHbIE XAPAKMEPUCMUKU, NO360JAI0OWUE GbLOCIUNMb INLY
MEXHON02UI0 CPedU NPOUUX, NPUHYURLL pAbOmbL C Hell, NO360NOUUE NPOBOOUNb AHANU3
maxcumanvio  IgpGexmusno.  OOOCHOBAHBI  HEOOXOOUMOCHb  UCHONBL30BAHUS U
nepcnekmueHOCmby  NpuMeHeHuss mexuonro2uil Big Data, paccmompenvt pesyibmamol
npumenenus omot  mexnonoeuu. Ilposeden amanuz  Cywecmsylomux NnpocPAMMHO-
annapamueix Ccpeocms, UCHOAb3VIOWUXCA O aHaau3a u oopabomxu OOIbUWUX OAHHBIX,
maxkux xkax Hadoop, MapReduce u NoSQL, evidenensr ux npeumywecmsa u ocobennocmu.
Kniouesvie cnosa: bonvwue oamnvie, Big Data, Hadoop, MapReduce, NoSQL,
Cmamucmuyeckutl aHau3, Macumaoupyemocms.

BBenenue. bonbumme — gaHuble (aHri. big data) —  cOBOKymMHOCTH — MOJXOMOB,
HUHCTPYMEHTOB M METOJZIOB 00pabOTKH CTPYKTYPUPOBAHHBIX HECTPYKTYPHUPOBAHHBIX JAHHBIX
OrPOMHBIX O0BEMOB W 3HAYUTENFHOTO MHOTO00pa3us Ui MONYYEHHS BOCIPUHHMAEMBIX
YENIOBEKOM  pe3ysibTaToB, JS(P(PEKTUBHBIX B YCIOBHAX HEMNPEPHIBHOIO MPUPOCTA,
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pacrmpeesieHus IO MHOTOYHCIICHHBIM Y3JIaM BBIYUCIUTEIBHON CeTH, CHOPMHUPOBABIINXCS B
koHie 2000-x rojoB, ambTCPHATUBHBIX TPATUIIMOHHBIM CUCTEMaM YIpaBJiCHUs OazaMu
JaHHBIX U pelieHusM kiacca Business Intelligence [1].

B mmpokoM cMbIciie 0 «OONIBIIMX JaHHBIX)» TOBOPST KaK O COIHUAIBLHO-3KOHOMHYECKOM
(heHOMEHE, CBA3aHHOM C IOSBJICHHEM TCXHOJIOTHYCCKHUX BO3MOXKHOCTCH aHATN3UPOBATH
OTPOMHBIE MACCUBHI JaHHBIX, B HEKOTOPBIX IPOOIIEMHBIX 00IaCTAX — BECh MHPOBOil 00BEM
JTAHHBIX, ¥ BBITEKAIOIINX U3 3TOTO TpaHC(HOPMAIIOHHBIX MOCIECACTBHH.

Yro Takoe Big Data. [{ludpoBbie TEXHOIOTHH MPUCYTCTBYIOT BO BCEX 00JACTAX KHU3HH
yenmoeka. OOBeM 3alMCHIBAEMBIX B MUPOBBIC XPaHIIIUINA JTaHHBIX €KECEKYyHIHO pacTeT, a
9TO O3HAYaeT, YTO TAKAMH J>K€ TEMIIaMH [OJDKHBI HM3MEHSTHCS YCIIOBHS XPaHEHUS
WHQOPMALINH U TOSBIATHCS HOBBIE BO3MOYKHOCTH IJISl HAPAIUBAHUA €€ 00BeMa.

Cornacuo uccnenosanuto IDC Digital Universe, B Onmkaiiime math 1eT 00beM JaHHBIX
Ha IUIaHeTe BhIpacTeT a0 40 3eTTabaiitoB, To ecTh K 2020 roay Ha Ka)IOro XHBYIIECTO Ha
3emute yenoBeka Oyzaer npuxoautbes no 5200 I'6. I'paduk pocra nmokaszaH Ha pucyHke 1.

W3BecTHO, YTO OCHOBHOI MOTOK WH(pOpPMAIUU TECHEPUPYIOT HE JIOaU. McTouyHMKOM
CIy’)KaT pOOOTHI, HAXOSIIUECS B IMOCTOSHHOM B3aUMOICHCTBHH APYr C APYroM. OTO
npuOOpPHI JIi MOHUTOPUHIA, CEHCOPBI, CHCTEMBbI HAOJIOJCHUS, ONMEPAIMOHHBIC CHCTEMBI
MIEPCOHANBHBIX YCTPONCTB, CMapT(HOHBI, HHTEIUICKTyaJbHBIC CHCTEMBI, TaTINKA U TpoUee.
Bce oHum 3amaroT OemieHBI TeMI pocTa Oo0beMa JaHHBIX, YTO NPUBOIUT K TOSBICHUIO
MOTPEOHOCTH HapallUBaTh KOJMYECTBO PabOYMX CEpBEPOB (M PEaTbHBIX, M BUPTYATbHBIX)
— KaK CJIEJICTBHE, PACIIUPATH ¥ BHEAPSATH HOBBIE data-TIeHTpEI.

ITo cytu, OonmpInne TaHHBIE — JOBOJIFHO YCIOBHOE M OTHOCHTENBbHOE moHsATHE. Camoe
pacnpocTpaHeHHOE ero ompelelieHne — 93To Habop wuHpopMalmuu, 1Mo o0beMy
MPEBOCXOIAIICH JKECTKUI TUCK OJHOrO MEPCOHAIBHOTO YCTPOWCTBA W HE TOMAIAFOIICHCS
00paboTKEe KIACCUUCCKUMHU HHCTPYMEHTAMHU, IPUMCHSIEMBIMH JIJISI MEHBIITUX 00HEMOB.

O6wwuin 06bemM LMdDPOBbLIX
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Puc. 1. Pocm Big Data x 2020 200y, npoenoz IDC Digital Universe om 2012 zo0a

XapakTepucTHKH 0OIBIIMX JaHHBIX. ECTh XapakTepHCTHKH, KOTOpPBIC IO3BOJISIOT
oTHecTH MH(GOPMALMIO U JIaHHBIe UMeHHO K Big Data. To ecTh He Bce JaHHBIE MOTYT OBITh
NPUTOJHBI JUIS aHAJIUTUKU. B 3THX XapaKTepHCTHKAaX KaK pa3 M 3aJI0KEHO KIIF0UeBOE
noHstue our nara. Bee onn ymemarorcst B Tpu V.
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1. OO6bem (ot anru. volume). /laHHble M3MEPSIOTCS B BEIMUUHE (U3HUECKOro o0bema
«IIOKyMEHTa», TI0JUIeXKAIIEro aHalu3y;

2. Ckopoctb (oT anri. velocity). JlaHHbIE HE CTOST B CBOEM Pa3sBUTHH, a ITOCTOSIHHO
NpUPAcTAIOT, MMEHHO IO03TOMY M TpeOyeTcs uX ObicTpas o0paboTkKa ajsl HOJTydeHHs
pe3yNbTaToB;

3.MHoroo6pasue (ot aHri. variety). JlaHHple MOTYT OBITH He omHOGOpPMATHBIMH. TO ecTh
MOTYT OBITH Pa3pO3HEHHBIMH, CTPYKTYPHPOBAHHBIM MM CTPYKTYPHUPOBAHHBIMH YACTUIHO.

Omuako mepuommueckn kK VVV  moGaBmsior u  gerBepryio Vo (veracity —
JIOCTOBEPHOCTH/TIPABIOIIOTOOHOCTE aHHBIX) M NaXke MATYI0 V (B HEKOTOPHIX BapHaHTax
310 — Viability — xu3Hecroco6HOCTE, B IPYTHX e 3T0 — Value — meHHOCTS).

MpuHuunel padoTsl ¢ GoabliuMH AaHHBIMH. Vcxoms w3 ompenenenus Big Data,
MOXHO C(OPMYIHPOBATh OCHOBHBIE IPUHIUIBI pabOTHI C TAKMMH JaHHBIMH:

1. TopuzonTanbHass MacmradbupyeMocTb. IIOCKONBKY HOaHHBIX MOXET OBITH CKOJIb
YroJJHO MHOTO — JIto0asi cucreMa, KoTopas MojpasyMeBacT 0OpadOTKy OONBLIMX JaHHBIX,
JODKHa OBITH paciiupsieMoil. B 2 pasza Bblpoc 00BEM JaHHBIX — B 2 pa3a YBEITHYUIN
KOJIMYECTBO Keje3a B KiacTepe U Bc€ MpoAobKuiio paboTats [2].

2. OTKa30yCTOHYUBOCTh. TIPHHIMIT TOPU3OHTAILHON MAaCIITAOMPYEMOCTH IO pa3yMeBacT,
YTO MaIllMH B KiacTepe MoxkeT ObITh MHOTO. Hanprmep, Hadoop-kmactep Yahoo nmeer Gomnee
42000 mammH. OTO O3HAYAeT, YTO YACTh ATUX MAIINH OYAeT TapaHTHPOBAHHO BHIXOIUTH W3
cTpos. MeTop! paboThI ¢ GONMBIIMMHI JAHHBIMH IOJDKHBI YIUTHIBATH BO3MOKHOCTH TAKUX COOEB
Y TIEPEKMBATh NX 0€3 KaKMX-JTM00 3HAYNMBIX ITOCIIECTBUH.

3. JlokanpHOCTH  fMaHHBIX. B OGonpmmx — pacmpenenéHHBIX — CHUCTEMax  JIaHHBIC
pacnpezeneHsl o 0OJbIIOMY KOJMYEeCTBY MalinH. Eciiu naHHble Gpu3nvecKku HaxoasTcs Ha
OJTHOM cepBepe, a 00pabaThIBalOTCS Ha APYrOM — pacxXoibl Ha Iepenady JaHHBIX MOTYT
NPEBBICUTh PAacXoJbl Ha caMmy 00paboTky. [TosToMy OOHMM W3 Ba)KHEHIIMX HPUHIUIIOB
npoekTupoBaHus BigData-pemieHuil SBASCTCS NPUHIUIN JOKATBHOCTH JAHHBIX — TI0
BO3MOXXHOCTU 00pabaThiBaeM JaHHbBIE Ha TOM )K€ MalllHE, HAa KOTOPOW MX XpaHUM.

Bce coBpemenHble cpejicTBa paboThl ¢ OOJBIIMMHU JAaHHBIMHM TaK WIA WHA4ye CIEIYIOT
3TUM TpéM mnpuHOMNaM. /s Toro 4ToObl UM ClEOBaTh — HEOOXOAMMO TPHIYyMBIBATH
KaKHe-TO METOJIbI, CIIOCOOBI ¥ ITapaiurMbl pa3paboTKK CPENICTB Pa3pabOTKH JaHHBIX.

TexHUKH B METOIBI aHaIM3a, pUMeHnMbIe k Big Data:

e Data Mining;

¢ KpayncopcuHr;

e CMelIeHne ¥ UHTEeTPaIMs JaHHbIX;

e MamuHHO€e 00y4eHue;

e lIcKyCCTBEHHBIC HEMPOHHBIE CETH;

¢ Pacnio3HaBaHue 00pa3os;

e [Iporuo3Has aHaJIUTUKA;

e lMuTaninoHHOE MOJCIIMPOBAHUE;

e [IpocTpaHCTBEHHBIN aHATN3;

e CraTUCTHYECKUN aHAIU3;

e Buzyanuzanust aHaTUTHYECKUX JAHHBIX.

lopuzoHTanbHas MacTabupyeMocTh, KoTopas obecriednBaeT oOpaOOTKY NaHHBIX —
0a30BbIii mpHHIMI ~00pabOTKM OOJBIIMX JaHHBIX. JlaHHBIE pacnpenesieHbl Ha
BBIYHCIIUTEIbHBIE y3JIbl, @ 00pabOTKa MPOUCXOAUT Oe3 Aerpajaluu MPOU3BOJUTEILHOCTH.
Tabnuma s3dhdexruBHOCTH paboThI ¢ TexHOMOrHeH Big Data m3o6paxena Ha pucyHke 2.
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Puc. 2. Ilpesanupyrowue munwvt ungpopmayuu o1 pasuvix cgpep oesmenbHoCmu

TexHOJOTUH aHATU3a U PadOTHI ¢ 0OJLIIMMH JAHHBIMH. BOTBIIMHCTBO aHATUTHUKOB
OTHOCHUT K TEXHOJIOTUSM 00pabOTKH 1 aHaJH3a OOJBIINX JAHHBIX CIICIYIOIINE CPEICTBA:

e MapReduce

¢ Hadoop

e NoSQL

MapReduce — 310 Mojenb pacrpesieieHHOH O0pabOTKH MaHHBIX, MPEUIOKEHHAS
kommnanuert Google st 06padoTKH OONBIIMX 0OBEMOB JIAaHHBIX Ha KOMIIBIOTEPHBIX KJIacTepax.

Map() Shuffle Reduce()

Puc. 3. Obwas cxema pabomer MapReduce

MapReduce npeanonaraer, 4ro JaHHbIE OPraHW30BaHBl B BHJAE HEKOTOPBIX 3aIMCEH.
O06paboTKa JaHHBIX IPOUCXOAMT B 3 CTAHH:

1. Crapgust Map. Ha atoii cranun nanHble npeoOpadaThIBalOTCS P MOMOLIH (GYHKINU
map(), KOTOpYyIO OIpeiessieT Imoyib30Baresb. PaboTra 3TOM CcTagum 3aKiovaeTcs B
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npenobpaboTke M (uiIbTpanMu AaHHBIX. PaboTa oyeHb IOXOXKa Ha ONEpaIMI0 Mmap B
(yHKIIMOHAJIBHBIX S3bIKaX MPOrPaMMHPOBAHHMS — MOJIb30BATENIbCKas (QYHKIUS TPUMEHSIETCS
K Ka)/10i1 BXOJHOH 3amucu.

2. Cragus Shuffle. IIpoxoxuT HezamMeTHO Uil Mojb3oBarens. B 3Toil craanu BeIBOX
¢yHKIIMM map «pazbupaercs MO0 KOpP3WHAM» — KakKJas KOp3MHAa COOTBETCTBYET OJHOMY
K04y BBIBOJA CTaWX map. B manpHe#IeM 3TH KOP3UHBI OCITYKaT BXo1oM Ay reduce.

3. Cramgusa Reduce. Kaxnas «kop3mHa» co 3HaYCHHAMH, cpopMHUpOBaHHAs Ha CTaJud
shuffle, momagaer Ha Bxon ¢yHkmmu reduce(). @yaknus reduce 3amaéTcs MOIB30BaTEIEM M
BBIUMCIACT (UHANBHBIA pE3yNbTaT [uUIl OTHACIBHOH «KOpP3MHBD. MHOXECTBO BCEX
3HAa4YCHHUH, BO3BpAamEHHBIX ¢yHKIUeid reduce(), sBisgeTcsS (QUHAIHHBIM PE3YIETATOM
MapReduce-3agauu.

Hadoop. I'naBubie 3agaun matdopmsr Hadoop — xpanenue, 00paboTka U yrpaBieHHe
JlaHHBIMU [3].

OCHOBHBIMU cocTaBisroIMy 1atdopmel Hadoop siBistrorest:

® OTKa30yCTOWYMBas pacnpeneicHHas ¢aitnoBas cucrema Hadoop Distributed File
System (HDFS), mpu noMo1u KOTOpoil OCYIIeCTBIAETCS XpaHEHHE,

e nporpaMMHbIi HHTEpdeiic Map Reduce, koTopblil siBISETCS OCHOBOW IS HAITUCAHUS
NPWIOKEHNH,  oOpabaTeiBaloIMX  Oombmive  O00OBEMBI  CTPYKTYPHUPOBAHHBIX |
HECTPYKTYpPHPOBAHHBIX JaHHBIX MapajuIeIbHO HA KJIACTEPE, COCTOSIIEM U3 ThICSY MAIIHH;

o Apache Hadoop YARN, BeImonmHsromuni QyHKIIUIO YIPaBICHAS JaHHBIMH.

Buepssie o texHonmorun Hadoop 3aroBopmmu B 2007 T. U ¢ KaXXIbIM TOJOM HHTEpEC K
Hel Bce OoJIbIlie BO3pacTaeT. ITO OTpaxkaeT HHAEKC nutupyemoctu Google.

Ipeumywecmesa pewenus na 6ase Hadoop

o CHM)KEHHE BPEMEHHU Ha 00pa0OTKY NaHHBIX.

o CHM)KEHHE CTOUMOCTH 000pYy10BaHHSI.

e [ToBbinicHUE OTKa30yCTOMYHUBOCTH. Texnonorus [I03BOJIAET IIOCTPOUTH
0TKa30yCTOMYMBOE pEIICHHE.

e JIuHeliHas MacITabupPyeMoOCTb.

e PaboTa c HeCTPYKTYpHpPOBAHHBIMH JaHHBIMHU.

NoSQL. Tpamummonneie CVYBJl  opueHtupyrorcs Ha  tpeboBanus ACID x
TPaH3aKIIMOHHOH  CHCTEME:  aTOMapHOCThb,  COTJIACOBAHHOCTh,  HM30JIMPOBAHHOCTH
(anr. isolation), magéxuocts (auri. durability), Torma kak 8 NoSQL Bmecto ACID mosxkeT
paccMaTpuBaThes Habop cBoiicTB BASE:

e GasoBast goctymHOCTh (aHru. basic availability) — kaxzprii 3ampoc rapaHTHPOBaHHO
3aBepInaeTcs (YCHEeIHo Win 6e3yCIeNHo).

e ribkoe coctostHue (aHri. Soft state) — cocrosHue CHCTEMBI MOXET U3MEHSITHCS CO
BpeMeHeM, Jake 0e3 BBOJIa HOBBIX JaHHBIX, IS JOCTIDKEHHSI COTIIACOBAHUS TaHHBIX.

® COMIACOBAaHHOCTh B KOHEYHOM cuéte (aHriL. eventual consistency) — maunbie MOTYT GBITH
HEKOTOPOE BPEMSI pacCOTIIaCOBaHbI, HO IIPUXOIAT K COINIACOBAHUIO Yepe3 HEKOTOPOE BpeMsl.

Pemenns NoSQL omimMyarorcs He  TOABKO  IPOEKTUPOBAHUEM C  Y4ETOM
MmacmrabupoBanus. Jpyrumu xapaktepHsiMu yepTaMu NoSQL-penieHuil SBisoTces:

e [IpuMeHeHNe pa3INYHBIX THIIOB XPaHWIINIIL.

e Bo3moxHOCTB pa3paboTky 6a3bl JaHHBIX 0€3 3aaHUs CXEMBI.

e JluneitHas ~ macmrtabupyemMocTs  (ZoOaBiieHME  MPOLIECCOPOB  YBEIMYUBAET
MIPOM3BOJUTEIHHOCTD).

o ITHHOBaIMOHHOCTh: «HE TOJMbKO SQL» OTKpBIBaET MHOTO BO3MOXKHOCTEH st
XpaHeHHUs U 00pabOTKHU TaHHBIX.

Kpuruka Big Data

Xpanenue Big Data ne 6cez0a npugooum K noiy4eHuio 6bie00bi.

XpaHeHHE OrpOMHOIO KOJMYECTBA JaHHBIX, OIUCHIBAIOLIMX HEKOTOPBIE JIETKO
HaOJo1aeMble COOBITHS, HE BCErja NPUBOAMT K BEITOAHOMY ITOHUMAaHHUIO PEabHOCTH.
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OTO B paBHOW Mepe OTHOCHTCS K aHaJIM3y aKUWi, KaHAJIOB twitter, MeIUILIMHCKHX
JaHHBIX, JaHHeIX CRM, wWiIM  MOHHUTOPMHTY KOMIUIEKca O0OpyHOBaHMS — JUIs
JIMarHOCTHYECKOTO 00CITyKMBaHHSL.

Hampumep, NOCTOBEpHBIH CIHCOK MOTEHIMAIBHBIX IOKYIaTeJIeld TOBapoOB, Hapsay ¢
JeMorpaduyeckoil nHpopMaluei, a Takxke HHPOPMaIUed 0 YUCTOW CTOMMOCTH TOBAapOB,
MOTYT OBITH Topa3fo Oojee IEHHBIMH Ul MOCTABIIMKOB, Y€M MAacCCHBHOE XPaHMIHIIE
JAHHBIX O KIMKaX Ha Pa3IWIHbIX caiiTaX OHJIAH-Mara3mHOB.

IIpn MoHHTOpHMHre pabOTHI AIMEKTPOCTAHIMHA, OBUIO YCTaHOBIIEHO, YTO oOpaieHue
BHHMaHHS UMEHHO Ha ONpEJeNeHHbIE ()parMeHTsl HHGOPMAINK U HAa U3MEHEHHS, KOTOPBIE
MIPOMCXOAT B HEKOTOPBIX MapaMeTpax (WiIu MX KOMOWHAIMX), Ooee HHPOPMATUBHEI IS
MOCJICAYIOLIETO MPEICTABICHHUS, YEM MOHUTOPHHT THICSIYH ITapaMETPOB IIOTOKOB JaHHBIX 32
Ka)XIYI0 CeKyHY.

Cxopocmu 00HO6NeHUA OAHHBIX U «AKIMYATbHBIILY BPEMEHHOU UHMEPEA.

Hampumep, Uit MOCTaBIIMKOB JOMaliHed (YpHUTYpHI, ObLIO OBl BayKHEE IOJNYYHTh
«CUTHAJ» 3a MeCAl] WM JBa Iepej] TeM, KaK OCYIIECTBHUTCS IOKYIKa JXHJbS, BMECTO
uHpopManuK B pexxuMe peaJbHOr0 BPEMEHHU YKE HOCIe MOKYIKH, KOT/ia TOTeHIHaIbHBIN
KJIMEHT IIPOCMaTpUBAET pa3inyHble IHTepHET-CcaiiThl B TIOMCKaX (YyPHUTYPHI.

BeiBoabl. AHanu3 um 00paboTka OONBIIMX JaHHBIX — HENPOCTas M KOMIUICKCHAs
3a/1a4a, TpeOyIoImas sl pELICHNs 0COOBIX HHCTPYMEHTOB M OOJIBIINX BBIYNCIHTEIbHBIX
BO3MOXXHOCTEH. B HMX OCHOBe IJeXaT MaTeMaTHYECKHE allOPUTMBI, TEOPHA
BEPOATHOCTEH M MHOTHE JPYrHe WHCTPYMEHTHI, KOTOPBIE NMPU NMPUMEHEHNH K OOJIBIINM
JaHHBIM MOTYT NpPHUHECTH OOJbIle MIOABI TEM, KTO HE OO0OMmEN BHHUMAaHHEM 3TO
OTHOCHUTCJIIbHO HOBOC SBJICHUC B I/IH(bOpMaIII/IOHHOM HUHTCPHET-NIPOCTPAHCTBE. YuuteiBas
CTPEMUTENBHBIA pOCT 00bEMa OOJBIINX TaHHBIX, MOXKHO C JJOCTATOUYHON yBEPEHHOCTHIO
nmpeamnojiaratb, 4YTO HAIPaBJICHUA HAYKH, CBA3aHHBIC C WX aHaAJIM30M, HEC MOTEPAIOT
aKTyaJbHOCTh B 0003pHMOM OYIyIIIEM.
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Abstract: the article, the role of marketing in management of innovative development of the
enterprise is considered. Determining the specifics of the application of the marketing and
technical approach to the innovation activity of the enterprise allowed substantiating the
need for conducting marketing research at different stages of innovation. Innovative
marketing is the concept of marketing, according to which the organization must
continuously improve the products and methods of marketing. The logic of business
development requires increasing the profitability of production and expanding the range.
This is not the only tool for achieving these goals, but it is very important. Because of
successful introduction of a new product to the market, the company usually either expands
its product line, or fixes a new product category.

Keywords: innovative marketing, innovative economy, creative marketing and innovative
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MAPKETHUHI' B COEPE HHHOBAIIMOHHOI'O PASBUTUSA
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Ysanosa Hpuna I'puzopbesha - kanoudam sKoHOMUUECKUX HAYK, OOyeHm,
Kagedpa ynpasnenus u Mmapkemunaa,
2Bonowuna Hpuna Makcumosna — cmyoenm,
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Hanpaenenue: MeHeONCMeHM, IKOHOMUYECKUll haxkynomen,
Kyb6anckuil cocyoapcmeennblil azpaprulil yHusepcument,

2. Kpacnooap

Annomauus: 6 cmamve paccmMompena poiib MapKemunea 6 YAPAieHUU UHHOBAYUOHHBIM
passumuem npeonpusmusi. OnpedeneHue 0cobeHHOCMEl NPUMEHEHUS MAPKEMUHZ08020 U
MEXHUUECK020 No0X00d K UHHOBAYUOHHOU OessmelbHOCMU NPeOnpusimusi NO360UL0
000CHOBAMb  HEOOXO0OUMOCHb NPOBEOCHUsT MAPKEMUH208bIX UCCAEO008AHUNL HA PA3HbIX
omanax —ocywecmenenuss uHHOSayull. HMHHOGAYUOHHBIL ~ MAPKemMUHZ -  KOHYENnyusl
Mapkemumzd, CO2LACHO KOMOPOU OP2AHU3AYUS OOIICHA HENPepbleHO COBEPULCHCTNEO6ANMb
npooyKkmsl U Memoovl mapkemuHeda. Jlocuxka passumus OusHeca mpedyem NOGbIUCHUS.
penmabenbHocmu npou3eoocmea u pacwupenus accopmumenma. Obe smu yeaiu uiu 00Hy
U3 HUX MOJICHO OO0CMUYb, pA3pabamvléas HoGvle NPOOYKmbl. Dmo He eOUHCMBEEeHHbIU
UHCMPYMEHM Ol OOCHUNCEHUs. YKA3AHHbIX Yenell, HO O4eHb 8adcHulil. B pesyrvmame
YCREUHO020 6861600 HA PHIHOK HO8020 NPOOYKMA KOMNAHUSL 00bIMHO TUOO pacuuupsiem céoio
NpoOYKmMosyio IUHelKy, 1ubo 3aKpenisiem 3a coboll HO8YH0 MOBAPHYIO KAME20PUIO.
Knrouesvie cnosa: uHHOBAYUOHHBIIL MAPKEMUHS, UHHOBAYUOHHASL 9KOHOMUKA, MBOPYECKULL
MAapKemuHe U UHHOBAYUOHHbLIL MAPKEMUHE.
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With the development of market organizations is becoming increasingly difficult to meet
the rapidly growing needs of society for products and services that meet the highest
requirements sufficient for the consumer’s utility. Durable goods become "disposable"
because of a sharp reduction in the period of their obsolescence, repair and care for them
now, as a rule, more expensive than a simple replacement with a new product. Distribution
channels for goods and services are located in a small number of distributors, which can
affect both producers and consumers.

In such conditions, innovation in marketing is a guarantee of successful development of
the organization. They are aimed at greater satisfaction of consumers ' needs and opening
new markets to grow sales.

The relevance of this topic is that it is the development and implementation of innovative
marketing techniques that is an effective method of maintaining high positions in the market
and increasing the competitiveness of the firm.

A species is a collection that unites various innovations within the same group. The
group is an aggregate uniting innovation within one of the main areas of the company's
marketing activities. If innovation is an opportunity to enhance the competitiveness of
an enterprise, the factors are phenomena and processes that facilitate the transformation
of opportunities into reality. Considering the trends of the modern Russian economy, it
is worth noting the course on innovative development. In conditions of stable
macroeconomic indicators, new prospects for serious players in the European and world
markets are opening up. Every innovation begins with the development of creative
goods. Using a creative approach to marketing leaves a mark on the products created,
giving it unique characteristics [1, c. 413].

When performing the research function of marketing, science becomes a productive
force, focused on innovation. The ultimate goal, obtained because of marketing research and
information analysis, is the identification of trends and models of the company's strategic
development and assessment of its place in the market [3, c. 29].

A marketing strategy involves various improvements in products or services. For
organizations in which production has a short life cycle, rapid and proactive marketing
activities are required to ensure a high degree of compatibility during operations associated
with the introduction of new production. Consumers find it difficult to accept new
developments that determine their needs. Because of this, it is not immediately, it turns out,
to organize a normal process of communication with potential consumers. Scientists have
established that at the stage of virtual consumption of innovations there is a preparatory
process to actual consumption. In addition to the psychological barriers to the perception of
innovative products, traditional barriers arise. There are examples of promotion of
innovations in the market: free distribution of samples, updating of the base product,
attraction of potential users to the development of new products [2, c. 663].

Marketing activities within the framework of innovative development depend on the
stage of development. The non-standard nature and novelty of innovative products
complicates the search for areas of their application. The sensitivity of these features of
innovation marketing is important for developing a strategy for the commercialization of
new products.
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Abstract: the article presents the value and crucial role of innovative technologies in
relation to creation of competitive production and ways of increase in the general
innovative activity of a company. More over there are considered the question of necessity
of carrying out a number of actions for introduction of wide use of opportunities of
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Annomayun: 6 cmamve 000CHOBBIBAIOMCS 3HAUEHUE U PEULaOwds poib UHHOBAYUOHHBIX
MEXHON02UTl NPUMEHUMENbHO K CO30QHUIO0 KOHKYPEHMOCNOCOOHOU NpOOYKYul, a maxoice
Cnocobbl nosvleHus ooujell UHHOBAYUOHHOU akmugHocmu npeonpusmus. Ilomumo smoeo,
paccmampusaemcs. 80RPoc 0  He0OXOOUMOCMU NposedeHus. pada Meponpusimuii  no
BHEOPEHUIO WUPOKO2O UCNONbI0BAHUSL 603MONCHOCHEN UHHOBAMUKU HA PA3IUYHBIX YPOGHSX
0N nocmpoenus NOCMUHOYCMPUATbHO20 00uecmsea UHGOPMAYUOHHO-UHHOBAYUOHHO2O
muna. Aemop npuxooum K 6bl800y, UYMO 8 pAMKAX NpPO8eOeHUs] UHHOBAYUOHHBIX
npeobpazosanuli Ha NPeONPUANUYU UMEHHO NePCOHAI Uepaem peuaruyro poib.

Knroueevie cnoea: nosviuienue KOHKYPEHMOCNOCOOHOCMU, NPOOYKYUSA U YCAyeu, HAyKa u
MEeXHOI02Us, UHHOBAMUKA.

YcnemHoe npeoioseHne IBICHUH, KOTOPbIE TOBJIEK 3a cO00H KpH3nc B dkoHOMUKe Poccun,
o0ecrieyeHHe CTaOMIIBHOTO Pa3BUTHSI HAPOJHOTO XO3SHCTBA, KOTOPOE XapaKTepH30BajoCh ObI
YCTOHUMBBIMU TEMIIAMHM POCTA, BO3MOXKHBI TOJIKO IMPU AKTUBHON AESTENHFHOCTH PEaJbHOTO
CEKTOpa HapOAHOTO XO34HCTBa, T.€. MaTepPHUAIbHOTO MPOU3BOACTBA, B 33/1a4ul KOTOPOTO BXOJIUT
MPOM3BOJICTBO KOHKYPEHTOCTIOCOOHO! MPOYKIHH.

Kak yb6exnen @®. Buiton — reHepanbHblii qupekrop Poccuiickoro dunmana dupmsl
«Andersen Consulting», y pOCCHHCKAX KOMIIAaHWH HA CETONHAIIHUN ICHb CYIIECTBYET
TOJBKO OIWH IIyTh, KOTOPBIH MOXXET NMPHBECTH MX K yCHEXy, a MMEHHO — OpTaHM3aIMsd
MPOM3BOJICTBA TaKUM 00pa3oM, YTOOBI YCIyTM M TOBapbl HE TONBKO OTBEYAIH BCEM
MHPOBBIM CTaHAAPTaM, HO M Ha MOPSJOK UX npeBocxoqmiy [3, ¢. 90].

IIpomecc co3maHuWs MPONYKIMH, Kak IIPaBWIO, HAYMHACTCS C IPOTHO3HBIX
uccienoBanuii.  JluamazoH  MPOTHO30B  BBIOMpAaeTcss C  y4eTOM  JUIMTENBHOCTH
peann3alMOHHOTO ITMKJIAa TPOAYKIMH, KOTOPHIM B HacTosmee BpeMs JUIs OOJIBIIMX
TEXHUYECKUX CHUCTEM COCTaBlsieT okoyio 12-15 mer. Takum oOpa3oM, BpeMEHHOM Imar
orepexeHHs IPOrHO3HOM NH(OpMaNnK A0JIKEH ObITh paBeH MUHUMYM 15-20 rogam.

B nocnenHee BpeMs KOHKYpHPYIOUIHME KOMIIAHMM, HapsAxy C yYKa3aHHBIMH BBIIIE
NPOrHO3aMHM, HCIOJB3YIOT Takke HMHPOPMALHMIO O COCTOSHUM U YPOBHE
KOHKYPEHTOCIIOCOOHOCTH (PpUPM, KOTOpPHIE TPOU3BOAST aHAIOTHYHYIO poaykuuio. Tak,
MOSIBIJIOCH ~ HOBOE  Hay4YHO-TEXHMYECKoe  HampasiieHHe. KimeHTckuii  cepBuc
CUSTOMER FOCUS noMoraeT KOMITAaHUU NOJAEPKUBAThH TEKYILIYIO
KOHKYPEHTOCTIOCOOHOCTh H3TOTOBIsieMoi mponyknuu [3, €. 91]. awHas cucrtema
CHOCOOCTBYET MOBBIIICHUIO YPOBHS YAOBICTBOPEHHUS COBPEMEHHBIX W NEPCIEKTHBHBIX
MOTPEOHOCTEH KIMEHTOB B IMPOAYKIMHM M yCIyrax IOCTOMHOTO KadecTBa. [lomumo
3TOTO, CEPBHC NOMOTAET MOATOTOBUTHh M PEATH30BATh MEPONPHUATHSA MO YIyUIICHHUIO
Pe3yIbTaTOB ACATENHHOCTH CAMOT0 MPEAIPUITHS.

KoHKypeHTOCIIOCOOHOCTh MPOAYKIMH Ha JaHHOM JTale Pa3BUTHSA 3KOHOMHKH — 3TO
OJIMH M3 BAXKHEHIIMX II0Ka3aTelled, KOTOPBIM OTpakaeT €ro NPUOPUTETHBIE OTIMYMS OT
AQHAJIOTHYHBIX TOBAPOB KOHKYPEHTA MO CTETEHH YAOBJICTBOPEHHS MOTPEOHOCTEH KIMEHTOB
MW 10 3aTparaM Ha ero mpuobOpeTeHne. B TOHATHE KOHKYPEHTOCTIOCOOHOCTH BXOIAT 3
rpynnsl  (aKTOPOB: AKOHOMHYECKHME, TEXHHYECKHE M COLMaIbHO-0OpazoBaTelbHble. B
3aBUCHMOCTH OT CYIIECTBYIOIIETO YPOBHS OJIarOCOCTOSIHMSI HAceleHWS MMEHHO OHH
(hopMHPYIOT COBPEMEHHOE MOHSATHE TOBapa.

T'oBopss 0 caMOM MOHATHH «MHHOBALIMOHHAS TE€XHOJOTHUS», OTMETUM, 4TO, BOSHUKHYB
kak TepMuH MunoOoponsl CIIA, on pacmpocTpaHmics Ha MOTPeOUTENBCKYIO cdepy. B
Poccun oH moHMMaeTcs KaK HOBOBBEACHHE W Iporiecc pa3paborku. Ilox wmHHOBammein
MOHUMAeTCs HOBas HWH(OPMAIUs, NPAKTHIECKOe INPUMEHEHHE KOTOpPOH OOOCHOBAaHO
SKCHEPUMEHTOM, €€ HCIOJIh30BAHHE B pa3pabOTKe HOBOM TEXHUKH MO3BOJISIET KOMITAHUH
MOBBICUTh €€ dJ(PPEKTUBHOCTH MO CpaBHEHUIO C TMPEABIAYIIeH pa3pabOTKOH WU
cymiecTByromeil TexHukoi. Takum 00pa3oM, WHHOBAIMS — 3TO HOBBIE KOMIIOHEHTHI, 3
KOTOPBIX CO3JIaeTCsl KadecTBeHHO HoBas mnpoxykmus [1, €. 85]. Tlom paspaboTkoit
MOHMMAETCsl TPOLeCC OOBEAMHEHWS 3aJaHHOTO KOJHMYECTBA KOMIIOHEHTOB, BKIIIOYas
HOBOBBEJIGHUS, C LEJBI0 IIOJYYCHUS] MAKCUMAaIbHOIO CHHepruueckoro sggexra
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o0beanHeHns. IMEHHO 3TH MOHATHUSI HAXOASTCSl B OCHOBE BCEH MHHOBAIIMOHHOW CHCTEMBI.
Hcxons u3 coeil neuHULINYM, OHM AEIST WHHOBALMOHHBIM ITpollecc Ha JBa dTama. Ha
HNEpBOM J3Tale OCYIIECTBISIETCS CO3JaHHe HOBOBBEICHUMN, KOTOpBIE MPEACTaBISAIOT
CBOEOOpa3HbIi  HAYYHO-TEXHWYECKHH TPOPHIB, JOCTH)KEHHE TEXHHUKHM W  HayKH.
IIpuMeHUTENHHO K NpPaKTUKE — 3TO MOATOTOBUTENBHBINM 3Tam. TeM He MeHee, €ro
3HAYMMOCTh OYEBHIHA, BEJb B CIIydae, €ClId He OyAyT CO3[JaHbl HOBOBBEACHUS, HE OyneT
OCHOBaHMH HadMHATH pPa3paboTKy. Jlmsd TOATOTOBKHM HEOOXOIMMBIX HOBOBBEICHUH
HeoOXoImMMa OpTraHM3aIlUs CBOEOOpPa3HOW «HWHIYCTPHUH HOBOBBeAeHHI». Mcxoms m3 ToroO,
YTO TPOIECC CO3MAaHMS HOBOBBEICHHMH 3adacTyio TpeOyeT OoibIle BpPEMEHH, HEXKEIH
pa3paboTka HEMOCPEACTBEHHO KOHEYHOW MPOAYKLIUH, KaK MPaBUIIO, TONBKO omgHO U3 10
HOBOBBEICHMI NOXOOUT 1O CTaguM KoMMepueckoro mnpumeHeHus [2, C. 27]. K
HEOOXOUMBIM OJIaronpusTHBIM YCJIOBHSM OTHOCSAT CO3/IaHHME B CTpaHe IMUPOKOTo (hpoHTa
Hay4YHO-MCCIIEJOBATEIbCKUX PaboT.

I'maBHBIN BBIBOJ, KOTOPBIM ClEAyeT M3 UCCICAOBaHMS MHHOBAIIMOHHBIX TEXHOJIOTHI,
MOJKHO CBECTH K JIByM IOCTyJIaTaM.

Jis  co3maHus KaueCTBEHHO HOBOM TMPONYKIMHM HEOOXOIMMO HCHOJIb30BaTh B
pa3paboTke onpeaesIeHHOe, 3aBUCSILIEEe OT TEXHUYECKON CIeUU(PHUKN U CI0KHOCTU U3ICIHS
KOJIMYECTBO HAyYHO-TEXHMUECKUX HOBOBBEACHUH, 00ObEIMHEHHBIX B KiacTepbl. OTCYyTCTBHE
HEOOXOIMMBIX JUIS pa3pabOTKH HOBOBBEICHUN MOKET CIIEP)KUBATh HA4aIo0 pa3pabOTKH.

B pamkax HOBOTO HayYHOTO HAIIPaBIICHHUS — WHHOBATHKH — C(HOPMYITHUPOBAHBI 3aKOHBI
HAYYHO-TEXHUYECKOTO TBOpYECTBA. TBOpUecKas IesATEIHHOCTh HAlpaBlicHA Ha CO3/IaHUC
Ka4eCTBEHHO HOBOH, OTIHYAIOIIEHCS HETIOBTOPHUMOCTHIO, OpUTHHAIEHOCTBIO,
0O0IIIeCTBEHHO-UCTOPHUYECKON  YHHUKAIbHOCTBIO MpOoAyKuuu. CyOBEeKTOM TBOPYECKOM
ACATCIBHOCTH BBICTYIIACT, KaK TIIPpaBUJIO, HWHTCIUICKTyaJlbHasA JHWYHOCTD. NunoBaTuka
Npe/CTaBUIa TakXKe 3aKOHBI CO3JaHWSl KayeCTBEHHO HOBOHW, Oonee 3(h(deKTHBHON
MPOAYKIIUH. 3aKOHOMepHOCTI/I HMHHOBAIIMOHHOI'O CO3JaHHA Ka4E€CTBCHHO HOBOM MMpOAYKIIUKN
BIIEPBBIE OTPAXEHBI B BBIBOJAX HCCIIEAOBAHHS, KOTOpPOe OBUIO TMPOBEJCHO B pPaMKax
mporpamMmbl  «XuHAcaWT» [3, C. 91]. DTH 3aKOHBI OMPEAENAIOT OOIIME MPUHIIUIIBI
HETIPEPHIBHOCTH WHHOBAIIMOHHOTO TIpormecca. Jlro0as «OCTaHOBKa» WCCICIOBAaHANH U
pa3paboTOK B YCIOBHUAX JKECTKOW KOHKYPEHTHOH OOpPHOBI BEAET K OTCTABAHHIO U IIOTEPE
KOHKYPEHTOCIIOCOOHOCTH. 3aKOHBI TAK)KE TUKTYIOT UCXOMHBIC YCIOBHA IS Pa3pabOTINKOB
Ha HAYaJbHOM OJTalle pealu3aldy IMpoekTa. B o0meM BHUIE TEXHOJNOTHIO pa3paboTKh
Ka4eCTBEHHO HOBOW MPOIYKIIMH OTIPEIIEISIOT CIEAYIOMINE 3aKOHBIL:

— CO3aHUE Ka4eCTBCHHO HOBOM, Ooiiee 3EKTUBHOM IO CPaBHEHHIO C CYIIECTBYOMICH
NPOJNYKUUH HE TMpPEICTaBIsETCS BO3MOXHBIM 0€3 HCIOJb30BaHMS B  pa3paboTke
OTIpeIeNIEHHOT0 KOJIMUECTBa HOBOBBEJCHUH (KOMIIOHEHTHI HOBOTO KauecTBa);

- 00beM HEOOXOIUMBIX JUIS Pa3pabOTKH HOBOI KOHKYPEHTOCIIOCOOHOM MpOAYKIMH
HOBOBBEJICHUI 3aBUCUT OT €€ CJI0KHOCTH;

- YCJIOBHUSI CBOEBPEMEHHOCTH pEaNn3alliil MPOEKTa — 3TO OJUH W3 TIABHBIX (DaKTOPOB,
KOTOPBIH OompeesieT KOHKYPEHTOCIOCOOHOCTh MPOAYKIINN Ha PHIHKE.

IIponecc akTUBHOTO MOSIBIEHUS] HOBOBBEAEHHUM, KOTOPBII TUIIMYEH AJISI COBPEMEHHOTO
BpPEMEHH, CKOPOCTh M MaclITad WX HIMPOKOTO HCIIOJBb30BAHMS AAIOT OCHOBAHUS HA3bIBATh
HACTOSIIMI  STam  pa3BUTHS  HOBOBBEJEHYECKMM OyMOM, peali3yeMblii  BHYTpH
MHHOBAIIMOHHO-WH(pOpMaMOHHOTO ~ obmiecTBa. [loMHOIIEHHOE — WCIIOJB30BaHHME — BCEX
BO3MO)KHOCTEH MHHOBALIMOHHBIX TEXHOJIOTMH 0O0YyCIaBIMBAET OCYLIECTBICHHE KOMILIEKCa
Cephe3HBIX pedOpM B CHCTEME YIIPABJICHUS TEXHUKOHW M HAYKOH, CpeIrd KOTOPHIX MOXKHO
OTMETUTH HCO6XO}II/IMOCTB TPUHATHA KOHICHIIINN FOCy}IapCTBeHHOﬁ HaquO-TeXHI/I‘IGCKOﬁ
IIOJINTHKH, BHCAPCHUA B IIPAKTUKY pa3pa60T0K WHHOBAIITMOHHBIX TeXHOHOFHﬁ,
MOACPHU3AIUIO W PEOPraHru3aluio HAYYHO-TEXHUYCCKOro IIOTCHIUAJIA, W PAd APYTHUX.
HeocnopuM TOT (hakT, 9TO CBOEBPEMEHHOE CO3/aHHE KOMIIAHHEH KadeCTBEHHO HOBOI
MPOAYKIMH OO0YCIIaBIMBAaeT HEOOXOTUMOCTh IOBBIIICHUS HAYYHO-TEXHHUECKOTO YPOBHSI
IepCcoHaja, CIIOCOOHOTO PEaNN30BhIBATh HA NPAKTUKE WHHOBALMOHHBIC TEXHOJIOTHH. Bce
OoJiblIIe MCCIIeI0BATEIICH CXOATCS BO MHEHUH, YTO OCHOBHOM JIBUKYIIEH CHIIOHN NEepeMEH B
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COBPEMEHHOM OOILECTBE SIBISETCS MHTEIUICKTyallbHasl, TBOPYECKas JIMYHOCTh, KOTOpas B
COBEPLICHCTBE BIIAJICET JOCTIKCHUSIMH HAYKH U TEXHHUKH.

Buisoout

VHHOBallMOHHBIE TEXHOJIOTHH UCCIEAYIOTCS WM BHEAPSIOTCS B paMKax MHHOBartuku. Ha
CETrOJHSIIHUM JI€Hb CYIIECTBYIOT CEPBHCHI M IPOrPaMMBbI, IO3BOJIAIOLINE OLEHUBATh U
COBEpIICHCTBOBATh  YPOBEHb KOHKYPEHTOCHOCOOHOCTH MpPONYKIMH KOMIaHHU. B
HACTOSILIEe BpEeMs Pa3sBHTHE TEXHUKH M HAayKH CTal¥ INIABHBIM HCTOYHHKOM CTaGMIBHOTO
YBEJIMYCHUS] HHTEIUICKTYaJbHOTO W TBOPYECKOTO IIOTCHLIUAIOB JIMYHOCTH, KOTOpBIC
CHOCOOHBI O0ECTIeYnTh IKOHOMHYECKHHA pocT. Ha maHHOM »sTame pasBuUTHA Mpodiema
3¢ (eKTHBHOrO ynpaBiIeHUsS HAYYHO-TEXHUYECKUM MOTECHIMAJIOM NPEBpaTHIAaCh B OJHY M3
Ba)KHEHIIMX 3a/1a4 rOCYIapCTBEHHOT'O yIPaBICHUS.
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ROLE OF OIL AND GAS COMPLEX IN FORMATION
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Abstract: the article examines the problems of increasing the efficiency of the oil and
gas sector of the Russian economy. Given the global trends, Russia declared their
intention in innovative development. The result was increased attention to the process
of creation and innovation, especially this aspect, taking into account the degree of
deterioration and lack of equipment, the need for exploration rigs rearmament concerns
the oil and gas complex of Russia.

In this circuit, the key point is the importance of technology transfer from the scientific
sphere in the production, i.e., a mechanism for technology transfer.

Keywords: oil and gas industry, innovation, technology transfer, innovation system.

POJIb HE®@TET'A30BOI'O KOMIIIEKCA B @OPMHAPOBAHUN
NMHHOBAIIMOHHOU DKOHOMMUKHU POCCHUHA
Kapanersn JI.T. (Poccuiickas @enepaums)
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Annomauyun. 6 cmamve paccmMampugaiomcss npoodiemvl NosbluleHUs IpdexmusHocmu
Heghmezaz06020 cexmopa sxkonomuku Poccuu. Yuumvisas muposwvie mendenyuu, Poccus
3a0eKnapuposand ceoe Hamepenue 6 uHHosayuonnom pazeumuu. Ciedcmeuem 3mozo cmaio
NOBbIUEHHOE GHUMAHUE K NPOYEccy CO30aHUsl U 6HEeOPeHUs UHHO8AYUL, 0COO0 OAHHbLI
acnekm, ¢ yYemom CmeneHu U3HOWEHHOCMU U HeX6amKu 000py008aHusl, Heobx0O0UMOCmu
nPosedeHUst 2e01020PA36e00UHbIX PAOOM, NepesoopyJiceHUs. OYPOSbIMU YCMAHOBKAMU,
Kacaemcst Heghme2azo6020 komniekca Poccuu.

B smoui yenu kniouegyio 3nauumMocme umeem MOMEHM Nepeoadu mexHoA02UU Om HAYYHOT
chepuvl 6 nNPOU3BOOCMBEEHHYIO, M.e. MEXAHUIM MPAHCHepa MEXHON02UIL.

Knrouesvie cnosa: nepmeeasosviti KOMNJIEKC, UHHOBAYUU, MPAHCHEP MEXHOAO2ULL,
UHHOBAYUOHHASL cUCTEMA.

Tpancdopmanus pocCHHCKOW YKOHOMHUKH B HHHOBAI[MOHHYIO MMeeT OOJIBIIOE 3HAUCHHE
JUId JajmbHeHInero pa3BUTHA cTpaHsl. OMHOW M3 CaMBIX BaXXHBIX JTOJITOCPOYHBIX IENen
SBIISICTCA yBEIUUYEHHE JOIM WHHOBAILMOHHOH COCTaBISIOIIEH B SKOHOMHUYECKOM POCTE
ctpanbl. KoHnenuust IOAroCpoyHOro COLHMAbHO-3KOHOMHMYecKoro passutus 2030 r.
3aKpeIUIsfeT CLIEHApHl MHHOBALMOHHOIO Pa3BUTUS KaK CTPaTerMUeCKUi Kypc.

B pamxax 3Toii cTpaTeruu Ui CTpaHbl CTaBATCS CEpPbE3HbIE 3a/1a4, Takue Kak [7, c. 37]:

e MIOBBIIIEHUE TEMIIOB 9KOHOMHUYECKOTO POCTA;

® pacIIMpEeHUe MO3ULMHA Ha MUPOBBIX PBIHKAX BEICOKUX TEXHOJIOTHIH;

® YBEJIMYCHNE AKTUBHOCTH POCCUHCKUX MPEANPUATHH B chepe HHHOBALINH.

Ha nmaHHBII MOMEHT WHHOBALIMM OKAa3bIBAIOT Ci1aboe BO3ACHCTBHE HAa JKOHOMHKY
Poccun, xoTopast OTCTaeT OT MUPOBBIX TEXHOJIIOTHYECKUX JTHIEPOB.

KiroueBast nesib MHHOBAaIIMOHHOM CHCTEMBI — BHECTH BKJIaA B ()OPMUPOBAHUE MPUPOCTA
SKOHOMHKH 33 CYET HAyYHBIX pa3pabOTOK, MONyYCHHS W HAKOIJICHUS 3HAHMH, 0c000
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BOCTpEOOBAaHHBIX MpoIecCaMu TpaHchOpMalMM H OOHOBIEHUS IPOM3BOJICTBEHHOM
CUCTEMBI B PaKypce TEXHOJOTUI U MPOU3BOJAUMBIX TOBApoOB [5].

Bo MHOrom BbIpyuKa, peajln30BaHHAsI KCHOPTHBIM IOTEHLMAIOM BEIyLIMX OTpaciei
JOOBIBAIOIIETO KOMIUIEKCA, SIBISIETCS CTEP)XKHEM M OIO/HKETOOOPA3yIOIINM  MPOIECCOM
[1, c. 142-143].

Poccust 3aHMMaeT Bemymiee MECTO B MHpPE IO 3amacaM YIieBOAOPOAHOTO chIpbsi. Ha
TEppUTOpUH CTpaHbl Haxomutcst 32% MupOBBIX 3amacoB rasza (l-e mecto) m Gomee 6%
MHUPOBBIX pa3BeaHHBIX 3amacoB He(TH (7-€ MecTo B MHpe I10 Tokazateinto). Obianas cToib
3HAUUTENbHBIMU pecypcamu, Poccuiickas Denepanusi pacnopspkaeTcss UMH B IIOJHOM
00beME C KOMMYECTBCHHOW TOUKM 3PECHUS, 3aHMMas B TCUCHHE IMOCIECAHUX JIET TOTIOBBIE
MO3UIMA B  MHPOBOM pEHTHHIe 1O IIOKA3aTEeNI0 INPOU3BOAMMBIX  IIEPBHUYHBIX
KHUJKOO0OPa3HBIX YIHEPIOPECYPCOB B TOJl — 00beMy NOOBIUU HEPTH.

B To ke Bpems, COMIacHO KayeCTBEHHO- KOJMYECTBEHHBIM XapaKTEPUCTHUKAM
MPOU3BOJICTBEHHBIX MOIIHOCTEH, HedTenepepabaThiBaomas 0Tpacib CHJIBHO OTCTAaeT
OT  BeAyWIMX 3alajJHblIX TOCYAapCTB M Hauboyiee TNPOJBHHYTHIX a3MAaTCKUX U
ONM>KHEBOCTOUYHBIX CTpaH.

[Tepen oTpacibio CTaBUTCS 3a/laua YBEJIMUCHUSI KAauecTBa IMOCTABISIEMBIX MOTPEOUTEIIO
HerenmponykToB. B HacTosmumii MOMEHT OypeHHE IIPOXOJUT 3a BOCEMb CYTOK, a
HeoOxoxmMo 3a 4eTBepo. B cuity kapanHambHOCTH chOpMYNIHMPOBAHHBIX 337ad, pedb HIET
HE CTOJIbKO 00 037I0pOBICHHH 3KOHOMHYECKOTO Pa3BUTHSA, HO M 00 WHHOBALHMOHHOM «
B3PBIBE» ITOCPEICTBOM CTPEMHUTEIBHOTO MPEOIOICHHUS YITYIICHHBIX BO3MOXKHOCTEH.

[IprHMMas Bo BHMMaHWE 3asBICHUS, o3BydeHHBIE IIpaBurenscTBom P® kacarenbHO
BHEJIPEHHS HOBALIMIl B TOIUIMBHO-dHEPTeTHYECKOH cepe B MOCIETHHE TOJbI, POCCHICKUE
HererazoBble KOMNAHWHM MPUCTYNWIM K IEPEOPUSHTAIMH COOCTBEHHBIX PE3EPBOB IS
(hopMHpOBaHUS U pa3BUTHSI HOBATOPCKUX TEXHOJIOTHI BO BHYTPEHHHE OHM3HEC-TIPOLIECCHI.

Jist cTUMYJTMPOBaHKST MHBECTUIIMH B SHEPTETHYECKYIO MH(PACTPYKTYypy M MOBBILICHUE
9Hepro3GpPeKTUBHOCTH, MOTPEOYIOTCS:

HezamemurenbHbINH 0TKa3 OT MEPEKPECTHOTO CyOCHINPOBAHMS M MOCTEIIEHHAs! OTMEHA
cyOcuanii, TOBceMecTHOE BBEJCHHE IPUOOPOB y4yeTa B CEKTOPE TEIUIOCHAO0XKEHHS,
obyieryeHne poctyna K (MHAHCOBBIM pecypcaM M IPHUMEHEHHE COOTBETCTBYIOIINX
HaJIOTOBBIX CTUMYJIOB, 0CO00€ BHHUMAaHHE K Ka4eCTBY YCIYyT' B 00JIACTH YHEPrOCHAOKCHNS,
yCTpaHEHHE B3aUMOCBSI3H MEKTY COLMATIBHON M SHEPreTHIECKON TTOJTUTHKOM.
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Abstract: the article is devoted to the activities of chaplainsin the system of socio-
pedagogical work in the Armed Forces of the Russian Federation at the present stage.
It evaluates the activities of the newly formed Institute of military clergy, the prospects of
military-religious cooperation. The authors reveal the idea that socio-pedagogical work is
based not only on the capacity of the units (detachments), but also on the activities of
assistants to commanders on work with the religious soldiers. The article reveals the idea
that socio-pedagogical work of chaplains focus not only on the resolution of social problems
of the serviceman or his family, but also on diagnostic, preventive and precautionary
actions in a specific military collective.

Keywords: socio-pedagogical work, the religious soldiers, Armed Forces, chaplains,
educational work.

JAEATEJBHOCTb BOEHHBIX CBAINEHHUKOB B CUCTEME
COIUAJBHO-TIEJAT OT'HMYECKOM PABOTHI
B BOOPYXXEHHBIX CUJIAX P® HA COBPEMEHHOM 9TAIIE
Ca¢onona A.B.l, Ejgenxux H.IO.? (Poccuiickas ®enepanus)

YCaponosa Anna Bradumuposna — kanoudam ucmopuseckux Hayx,
Kagpeopa MopanbHO-nNCUxoi02uuecko2o obecneuenus (boegwlx elicmeuil asuayuil),
Boennvlii yuebno-nayunolii yenmp Boenno-6030yunvix cun
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2. Boponeoc

AHHOmMauua: cmamovs NOCEAWEHA AKMYANbHOU HA Ce2OOHAWHUL OeHb OesimelbHOCHU
BOCHHBIX CEAULCHHUKO8 6 CuCmeMe COYUATbHO-nedazo2uyeckol pabomol 6 BoopysicenHblx
Cunax P® na cospemenrnom smane. Oyenusaemcs 0essmesibHOCHb 6HO8b CHOPMUPOBAHHO20
UHCMUMYMA B0CHHbIX CEAUJCHHOCLYHCUmeiell, NepCcnekmusbl 60eHHO-KOHMECCUOHAIbHO20
compyoHuuecmea. Aemopuvl packpuléarom MulClib 0 MOM, YMO COYUATbHO-Ne0a202UYecKas
desimenvHOCmb Oa3upyemcs He mMoaAbKO HA nomenyuaie yacmu (noopasoenenus), Ho U Ha
O0esimenbHOCIU NOMOWHUKO8 KOMAHOUPO8 NO pabome ¢ epyouumMu 60eHHOCIydcaumumu. B
cmambe  pAcKpbléaemcst MblClb, YMO COYUAIbHO-Ne0dazoeuyeckas paboma 60eHHO20
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c)yxoeeHcmea opueHmupoeaHa He mOJbKO Ha paspeuleHue CoyudlbHblx np06fl€./l/l
BOCHHOCYIHCAWE2cO UIU €20 ceMbU, HO U Ha ()uaZHOCWluU@CKyIO, npogbwzaxmuttecxyio u
npedynpe()umeﬂbﬂylo O0esImenbHOCTb 6 KOHKPEMHOM 60UHCKOM KOJIIEKMuee.

Knwuesvie cnosa: COUM(ZJleO'Vle()0202ull€CKa}l pa6oma, eepyruiue 60€HHOocyIHCaue,
BOOpyJICEHHble Cuﬂbl, B0€HHbLE CEAUWEHHUKU, s0cCnUmamelbHaA pa6oma.

CoxpaHeHHe M IPUYMHOXXCHHE IyXOBHOro moreHnuana Boopyxkennsix Cun Poccun
CONPOBOXKAAETCA ~ CEPbE3HBIMH  HCIBITAHWSAMH, TPOHCXOAAIIMMH B POCCHHCKOMN
obmectBeHHOCTH. COBpeMeHHOe cTpouTenbcTBO BC P® HEBO3MOXKHO OCYIIECTBUTH 0O€3
Iporecca pa3sHOCTOPOHHETO PA3BUTHA TyXOBHO-HPaBCTBEHHBIX Ka4eCTB BOCHHOCIYXKAIINX,
0e3 GopMHpOBaHUS TYIIIUX 00Pa3I0B POCCHUCKAX BOMHCKHX M TPa)XTAHCKUX H0OIecTei.
3Ha4YUTENbHBIH POCT YHUCIIA BEPYIOIIUX BOEHHOCHYXamux B BoopyxkenHbix Cumax PO
00yCIIOBHJI CO3/1aHHE CHCTEMBl pPabOThl C BEPYIOIIMMH BOEHHOCIYXAIIMMH, a TaKXe
BBEJICHUE OJKHOCTEH BOCHHBIX CBAIICHHUKOB.

Ilo3uTHBHAs NPEEMCTBEHHOCTh MPOIIJIOr0 OIBITA B COBPEMEHHOM BOCHHOM
pedhopmupoBanun BoopyxkenHsix Cun PO cBuaeTenbcTByeT B IMOJIB3Yy TOTO, YTO
Binusiue Pycckoii [IpaBociaBHOM IepKBY HA MOBBIIICHUE 00OPOHOCIIOCOOHOCTH CTPAHBI
BEIHKO. B o0oTedecTBEHHON HCTOPUHM CYyHIECTBYET MOCTATOYHOE KOJIMYECTBO (hakToB
[EPKOBHOTO y4acTHs B (OPMHUPOBAHMH MOPAIBHOTO IyXa POCCHHCKOTO BOWHCTBA.
BoeHHBIE CBSIIEHHUKHM CTAHOBATCS TJIAaBHBIMH ITOMOIIHMKAaMH KOMAaHIWPOB B
BOCIMTAHNU BOCHHOCIYKAIIHX.

OCHOBHBIMH TIPaBOBBIMH JTIOKYMEHTAaMH, PETYIHPYIOIINMH CONNAIbHO-TIEAArOTHIECKYIO
JIeSITETIbHOCTD  CBSIIEHHOCIY)XUTENeH B apmuu, sBitoTcead «llomokeHHMe O BOEHHOM
nyxoseHcTBe Pycckont IIpaBocnaBnoil Llepksu B Poccuiickoit denepanuny», yTBepxKACHHOE
25 nexabps 2013 roma, «IlonoxeHue mO oOpraHu3anud pabOTHl C BEPYIOLUIMMHU
BOGHHOCTyXaumMu Boopyxkennsix Cun Poccuiickoit ®denepauuny», yrBepxkaeHHoe 24
sgaBaps 2010 roma. IIpuHSATHE HOPMATHBHBIX JIOKYMEHTOB IIOMOIJIO BBIpaOOTaTh
eanHooOpa3Hoe MOHMMaHMe Hejled M 3a1ad paboThl C BEPYIOUIMMH BOCHHOCIYXKAIlUMH,
CHCTEMHO BBICTPOMTh M OpPraHW30BaTh KOHIENTYaJbHBIH IOPSIOK, YTO 0O0ECHedusIo
3¢ PEKTUBHOCTH COIMAIBFHO-TIEAATOTUIECKOHN JIESITEIbHOCTH BOCHHBIX CBSIIIEHHUKOB.

CoumanbHO-TIefarorudeckas padoTa ¢ BOCHHOCITYKAIIUMH M MX CEMbSIMH Pa3jIndaeTcs
M0 XapaKTepy COLMAIBHBIX MPOOJIEM, ONpPENEISIFOIIMXCS MPU3BIBHBIM WM KOHTPAKTHBIM
KOHTHHT'€HTOM, ONPE/IEIICHHBIM COCTaBOM BOEHHOCIYKAIINX, [UTNTEIbHOCTBIO MPEOBIBAHUS
B Boopyxennbix Cunax. OHa HampaBlieHa Ha BOCCTAHOBJICHHE (HU3NYECKUX W
MICUXOJIOTHYECKUX CHJI BOCHHOCIYXKAaIllMX, Ha KOPPEKTUPOBKY JIMYHOCTHBIX YCTaHOBOK,
(hopMHUpOBaHKE 3IEMEHTOB COIMATBHOM CHPABEAIMBOCTH B MEPAPXUYECKHUX OTHOIICHMSX,
MPUCYITNX BOGHHOH ciryx0e.

IIpakTHueckue 0053aHHOCTH BOCHHOTI'O CBSIIEHHHMKA 3aKIIOYAIOTCS B IIPOBEACHHUU
OorocmykeHHMII W  PENUTHO3HBIX  OOpsAOOB, B  OCYIIECTBICHHH  JYXOBHO-
MPOCBETUTENHCKON pabOTHl, B y4aCTHH B PA3IMYHBIX MEPONPHUATHAX, MOCBAMICHHBIX
HaTPUOTHUUECKOMY M HPAaBCTBEHHOMY BOCIHTAHHUIO BOECHHOCIYXAIUX U YJIEHOB HUX
cemeil, B COJICHCTBUM OCYIIECTBICHUIO MPO(padboThl M0 YKPEIUIEHUIO MPaBONOPSIKA U
JUCHUILINHBI, IPelyNpeskJeHUI0 NPaBOHAPYIIEHUH, HEYCTaBHBIX B3aUMOOTHOUIEHUHN U
CYMIMIAIBHBIX NPOMCIIECTBUH, B KOHCYJbTUPOBAHWM KOMAHAMPOB IO PEIUTHO3HBIM
BolpocaM, B (OpPMHpPOBaHMM 370POBOI'O HPABCTBEHHOIO0 KJIMMara B CEMBAX
BOCHHOCTYXamux (cimyxamux) [1].

B 1990-e romer B Poccuiickoii apmMun 00pa3oBaHUE ITYXOBHOTO BaKyyMa CKa3aJioCh
KpaifHe OTpPHIATENbHO Ha B3aUMOOTHOUICHHWAX BOCHHOCTYXAIINX, HPAaBCTBEHHOM
BOCIIUTAHWM MOJIOAEKH. BOCHHBIE TeNarorm MBITAINCh ONPENCTUTh BBIXOH W3
CIIOKUBIIETOCA Kpu3nca. PemmuTs maHHY0 mpobieMy o3Hadano OBl MPHOIHM3UTBCS K
JYXOBHBIM LEHHOCTSIM M BEPHYTh yTpadeHHbIC NyXOBHbIE Tpaauimu Pycckoil apmun. Oto
MO3BOJIMJIO BKJIFOYUTH B COLMAIBHO-TIEJaroru4eckyio paboTy JyXOBHBIE YCTaHOBKH
npeodIalatoiX B TOCYAaPCTBE PEIUIHO3HBIX KOH(ECCHH.
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«Ciy)XeHue B apMHH ... TpeOYyeT OT 4eJoBeKa IeJIbHOr0 MUPOBO33PEHUS, OCHOBAHHOTO
Ha SICHOH U TOCJIe[J0BaTeIbHON HepapXuu LIEHHOCTEH, — 3aximounn narpuapx Anexcui II, —
TOJIBKO B 3TOM CJIydae CTpaHE MOTYT ObITh I'apaHTHPOBAHBI 3aKOHHOCTb, MHUP M ITOPSIOK.
IMostomy nestenpHOCTh PIII B BC ... mpuoOperaeT OrpoMHYyI BaxXHOCTh, Ilepen
IlepxoBbl0 cTOMT BaXkHeWIIas 3ajada HPABCTBEHHO-NATPUOTHUUECKOTO BOCHHUTAHUS
BOCHHOCTYXammx» [2]. Boccozmanme BOCHHOTO IyXOBEHCTBA B POCCHHUCKON apMHUH
SBHJIOCh JIOTHYECKUM PAa3BUTHEM COTPYJHHYECTBA TOCYINAPCTBA M LEPKBH B PaMKax
3aKOHOZATEIbCTBA HA TNPOTSDKCHMM TIOCIHETHHMX Jecatunernil. Pabora BoeHHOTro
CBSIICHHUKA  BKJIIOYa€T  OOTOCIYyXE€OHYIO  JESTENbHOCTh,  PETJIAMEHTHPYIOIIYIOCS
LEpKOBHBIMH KaHOHaMH. Takas ciyx0a OCYyIIECTBISETCA COMIACHO IUTaHaM O0eBOM
MOATOTOBKH, TEKYIIINM 3a/ladaM, yCIOBHAM CIy>XObI. BTopas cocTaBisrommas 3aKio4aeTcs B
YYacCTUH CBSILICHHOCITY)KUTENS B BOCITUTATEJIbHOW M OOIIECTBEHHOW paboTe, KOTOPYIO OH
IUIAHUPYET C KOMaHAWPOM U IIOMOLIHUKOM 110 paboTe C JIMYHBIM COCTaBOM.
KomaH10BaHUIO HU3BECTHO O JYXOBHO-IICUXOJOTUYECKHUX MPOOIeMax, KOTOPhIE CYIECTBYIOT
B BOMHCKOM KOJUIEKTHUBE, OO0 OCTPBIX OTHOIICHHUSAX BOEHHOCHIYXXAIIHX, O CEMEHHBIX
MOTPEOHOCTSIX BOMHOB HAJIQJUTh MUD M Jall. B 3ToM ciydae y CBAIIEHHHMKA YK€ T'OTOBBI
BapuaHThl mnomon. OH y4acTByeT B OOIIECTBEHHO-TOCYJapCTBEHHOH MMOJATOTOBKE,
NPOBOAWT JIEKIUH, Oecebl B BOWHCKOM KOJUIEKTHBE, pabOTaeT HHAMBUAYAIbHO C
BOGHHOCHyXamuMmyu. KomaHaup yTBepKOaeT MeCSYHbIM IIaH pabOTBl  BOCHHOI'O
CBSIICHHUKA. JIeATENbHOCTh CBALICHHOCIYXKUTENS HalpaBlieHa Ha HPAaBCTBEHHOE U
JlyXOBHO€ MPOCBELIEHHE BOCHHOCTYXKAIUX.

IlepcnektuBHBIMH ~ (pOpMaMH  COTPYJHHYECTBA  BOCHHOIO  JYXOBEHCTBa  C
BOCHHOCIYXAIIlUMH SIBISIOTCS COBMECTHBIE MEPOIPUITHS, CBA3aHHBIE CO 3HAYMMBIMU
HCTOPUUYECKUMH AaTaMH rocynapctsa, BoopyxkeHnHbix Cun P® u T.1.; Top>keCTBEHHbIE
MeponpuaTus 1o BpydeHuto boeBoro 3HaMmeHM BOMHCKOM uacTu, BoeHHas mpucsra,
BCTpeua W paclpeleieHHe Mo IOApa3JeieHusM HOBOOpaHIEB; IMpoBelneHUe Oecel,
MOCBANIEHHBIX HCTOPUYECKHUM, HPABCTBEHHO-ITHYECKUM M JPYTUM COLHAJIBHO-
3HAYMMBIM TeMaM; TyXOBHasg paboTa C BOCHHOCIYXAIIMMH JCBHAHTHOTO ITOBEICHUS,
COCTOSIIIMMHU B TPYHNIE PHUCKA; OKa3aHWE IMOMOIIM MPH KOMIUIEKTOBAaHMHM OMOIHOTEK
JlyXOBHO-HPaBCTBEHHBIMH HMCTOYHHUKAMM; COBMECTHAas OpraHU3alMs CEMHHAPOB H
KOH(EpeHINH, IOCBANICHHBIX MPOQWIAKTHKE CYUIUAAIBHBIX SBICHHH, COBMECTHOE
MpOBEACHNE TYMaHUTAPHBIX aKIUH JIIs1 BOEHHOCIYXAIUX, HAXOAAIMIMUXCA B TOCIUTANAX,
M WIEHOB MX CeMeH; Haanmexamas 3a00oTa O MecTax 3aXOpPOHEHHUS 3allUTHHKOB
OreuecTBa, NaMIATHUKAX, MEMOPUATIbHBIX 3HAKAX.

OmuO0YHBPIM MHEHHEM BBICTyMaeT Haes O TOM, 4YTO MPHCYTICTBHE BOEHHOIO
JIyXOBEHCTBa MOXXET BBI3BAaTh COKpalleHHEe O(HUIEPOB, 3aHUMAIOIINXCS BOCIUTATENHHOI
pabotoil. BoeHHBIN CBSIIEHHHK HE MOXET 3aHATh MeCTO BocmuTarens. Mx ¢yHKkuum
SIBJISIFOTCSl TQPMOHMYHBIM JIOTIOJHEHHEM Jpyr apyra. Odwuuep mo paboTe ¢ JHMYHBIM
COCTaBOM BOCIIUTHIBACT W HACTPaWBaeT BOMHOB Ha BBIMOJHEHHE 33134 3 (EKTUBHBIMHU
MIPOBEPEHHBIMH CIIOCO0AMH U CPEJICTBAMH, a CBAIICHHOCTY)XUTEIb BHOCHT JIOTIOJTHEHHUE B
TaKylo paboTy HPaBCTBEHHOM COCTABIISIOLIEH.

B «llosoxkeHnn 1o OpraHuW3alMu paboOThl C BEPYIOIIMMH BOEHHOCIYXALIUMID)
0003HaUeHa JEATENBHOCTh CBSILIEHHHKA B paMKax IPOCBETHTENLCKOW padOTHl M
HPABCTBEHHOT'O BOCIIUTAHUS, a Takxke (GopMbl padOTH B MUpHOE U BoeHHOE Bpemst. Ocobast
cnerdrka JTyXOBHOW pabOTHI INpPOSBISIETCS B YCIOBHSAX OOEBBIX AEHCTBUH, Tne Bce
MOTUMHSIOTCS 00med memu, u cBoOoma BOEHHOCKTYy)Kamero orpanndeHa. ONBIT OOEBBIX
YCIIOBHH BOCHHBIX JIOKAIBHBIX KOH(IJINKTOB ITOKA3hIBACT, YTO CBSMICHHWK HAXOIUTCSA Ha
MIepeOBOM, OKa3bIBaeT IIOMOIIs pAHEHBIM, COBEpIIAeT OOTOCTYXEHHS, MOMOTaeT
MIPEOIONIETh CTPECCOBBIE CHUTyaIlMH, oOOecledrnBaeT MOrpeOeHne MOTHOIMINX, MOMOTaeT
MUCcaTh NHChMa POJCTBEHHHKAM pPAHEHBIX BOCHHOCTYXAmuX. [JaBHas poib OAaTIOMIKU
3aKJII0YAETCs B JIMYHOM mpumepe [3].

IIpoBeneHHOe HUccen0BaHNE PENIUTHO3HON cuTyanuu B Boopyskennsix Cunax Poccuu B
2013 romy yOemuTenbHO IMOKa3ajo, YTO KOH(ECCHOHAIBHBI COCTaB BOCHHOCTY)KAIINX
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pacnpesenuicss CIEAYIONMM 00pa3oM: IIpaBOCliaBHble Bepylomue coctaBwim  90%,
nporectadThl — 1%, mycynemane — 6% [4, c. 82]. JleaTeabHOCT, BOCHHOTO CBSIIEHHUKA
OXBAaTbIBAET JyXOBHO-HPABCTBEHHOE BO3JECHCTBUE Ha BEPYIOIIUX BOEHHOCIYKAIIUX
npejacTaBuTenei Bcex KoHdeccuid. OH yaBIMBaeT CyTh NPOOJEMBI, MOXET OTIMYHUTH
CyHHHTa OT IIWHUTA, OOJaJgaeT pEeJUTrHO3HBIMM 3HaHMAMH KopaHa, JOTMBI KOTOPOTO
B3aMMOCBS3aHEI ¢ OmMOielicknMu. CBSIIEHHOCTYXKUTENb CIIOCOOCH BBIPAOOTATh MOIOXOX K
CEepAILly BEpPYIOIIEro BOCHHOCTy Kamero. B BoopyxeHHbIx Cumax OTCyTCTBYET PEIUTHO3HAS
MHCCHSI U TUCKPUMHUHALMS 110 PEIMTHO3HOMY NpH3HaKy. He crouT 3amada mpaBOCIaBHOTO
00paTHTh B MyCyJIbMaHHHA U HA000pOT. BOeHHOE TyXOBEHCTBO OTBEYACT 3a HPABCTBEHHOE
BOCIIHTaHHE, JyXOBHOE NPOCBEICHNE, HACTPAaNBAET BOMHOB Ha BHIIIOJTHEHHE CBOETO JI0JTA.

PaboTy ¢ BepyrOmNUMI BOCHHOCTYKAIlUMHA HEBO3MOKHO IMPUBECTH K €ANHOOOPA3UIO BO
BCEX POJAX BOWCK, YTO CBS3aHO CO CHELU(HKOI BBINOJIHAEMBIX 3a/ad. 3aJada KOMaHANpa
COCTOMT B 00€CTIeUeHHH CBSIEHHUKA pa0OYlM MECTOM, a TAK)Ke MECTOM, OTBEICHHBIM IIJIs
OorociayxeHWH,  KOJJIGKTUBHBIX W  HMHAMBUAYaJbHBIX  Oecen,  OOIIECTBEHHO-
rOCYAapCTBEHHON NOATOTOBKU. Ouliep U CBAIEHHOCTYXUTEIb JOTOBApUBAIOTCSI BMECTE O
BPEMEHH NPOBEICHUN MEPOTIPUATUH B 3aBUCHMOCTH OT 0OCTOSITENBCTB, YTO 3aKPEIUILETCS B
00I11eM pacnopsiKe AHS BOCHHOCTYKaIIHX.

BBenenue MHCTHTYTa BOGHHOTO JAYXOBEHCTBA YJIOBJIETBOPSIET NYXOBHBIE IOTPEOHOCTH
BOEHHOCHYXaIKUX. B3aumoneicTBue TpaaulMOHHBIX penuruil ¢ BoopyxenueiMu Cunamu
P® oxas3bBaroT 61aroTBOpHOE BIMSHHE. MOTHBHPOBAHHBIE M HOATOTOBICHHBIE BOCHHBIC
CBSIIICHHUKH IOKA3bIBAIOT B apMUM MO3UTHBHBIC PE3YJIbTaThl, CIIOCOOCTBYS YKPEIUICHHIO
BOWHCKHX KOJUICKTHBOB. CBSIICHHOCTY)XUTEIb CICIUT 33 MOpPaJIbHO-HPABCTBEHHBIM
00JINKOB BOWHOB, OCYILIECTBIISIET PabOTy 1Mo 00ECIeueHHI0 HOPMAILHOTO ObITa, BHICTYNAET
IJIaBHBIM ~ [OMOIIHUKOM B  BOCIHUTATEIbHON  CTPyKType, MPOBOAUT  KYyJIBTYPHO-
MaTPHOTHUECKUE CBETCKUE U IIEpKOBHBIE MEPONPUATHS JUI1 BOCHHOCTYKAIIHX.

OnHOM M3 THaBHBIX (QYHKUMH CONMAJIbHOW IEAAaroTMKU SIBJSETCS COLHAIbHOE
BOCTIMTaHME. BiusHNe peuruy Ha Tpaauiuu o0pa3oBaHUs U BOCIIUTaHUS B BoopyKeHHBIX
Cunax 6e3rpannyHo. OcoOeHHO OOIbIIOE 3HAYEHHE MMEET CHCTeMa HOPM (PEeIMTHO3HOTO
npaBa, MOPaJIX | p.), 00pa3oB (MHOTOYHCIEHHbBIX IPUMEPOB JUIS NOAPaXKaHUs ), KOHTPOJIS
(cmerkeHWe 3a peanu3alMedl MPEANUCAHWN), MOOIMIPCHWH W HaKazaHUH («BO3TasTHUID
JEHCTBUTENHHBIX, PEAIbHBIX U 00€IaeMbIX B IOCMEPTHOM CYILIECTBOBaHUM) [S].

[IpoBeneHHBI  aHaMM3  CONMAIBHO-TICNArOTMYECKOM  JEATENILHOCTH  HOMOIHHKA
HavanspHuka BYHI[ BBC «BoenHo-Bo3mymHas akamemus uMm. mpod. H.E. JKykosckoro u
IO.A. Tarapuna» (r. BopoHex) mo pabote ¢ BepyHOIIUME BOeHHOCTYKamumu B 2016 romy
MOKa3al, 4YTO Ha pEryaspHOIl OCHOBE TPOBOJIWINCH HWHIWBHIyaJlbHBIE Oecempl C
BOEHHOCITYXAII[IMH, CKJIOHHBIMH K HapYIIEHUSIM BOMHCKON AUCIMILUIMHBI MM UCIIBITABIINMHU
CIIOKHOCTH TICHXOJIOTHYECKOTo Xapakrepa. PaboTa B JaHHOM HampaBJIeHHUH OCYIIECTBIIANACH
B TECHOM KOHTAKT€ C OTJEJIOM IO paboTe C JUYHBIM COCTaBOM M IICHXOJIOTaMH AKaJeMHH.
Cpenu ciydaeB oOIIEHUSI C BOGHHOCTYXXAIMMH WHOBEPIIAMU HEOOXOJMMO OTMETHUTh CIIydau
o0ImeHns ¢ MycyIbMaHaMH B OyIucTaMy. Bormpock! Kacannuch OTIIMYUI BEpOyUIEHHUs HciaMa
u Oyaausma ot BepoydeHus [IpaBocnaBHoOl LlepkBu M BONIPOCOB 3aKIIIOUEHHUS Opaka MEXIy
NpEJICTaBUTEISIMI pa3HBIX KoH(ecchi. [lyXOBHO-TIPOCBETUTENBCKAS U MPOTHBOCEKTAHTCKAS
JIeATEeIbHOCTh BKIIIOYAIa €XKEHeENbHbIC 3aHATHI B paMKax (akyibTaTHBa Ul CiTyIiaTesneit
Komangnoro c¢axymsrera 1 (axynpreTa obecriedeHuss OOeBbIX aeiicTBuil aBuanmu. s
kypcantoB 1-4 xypco BYHI[ BBC «BBA» B TeueHune y4eOHOro roja MpOBOJHINCH
(haxyIpTaTHBHBIC 3aHATHS;, C BOCIHTaHHMKaMu KameTckoro xoprmyca (MHXEHEPHOH IIKOJIBI)
BYHII BBC «BBA» — tematnueckue 3anatus B pamkax OIIK, a Taxke Takue e 3aHITHS
ObUTH OpraHM30BaHBI I BOCITUTAHHHUKOB (AeTed BoeHHocHyxammx) IOV — merckoro cana
Ne 127 BYHI] BBC «BBA». Ha mpuxone opranu3oBaHa JeTCKas BOCKpPECHas TpyIa U3
YHpcaa JeTed BOEHHOCTYXalMX. B pamkax o0OIIeCTBEHHO-TOCYJapCTBEHHOHM IOJATOTOBKH
MPOBOJMIINCH E€KEMECAYHBIC TEMAaTHYECKHE 3aHATHS IJIsI ONEpPaTOpOB HAYYHOM pOTBHI H
BOGHHOCITyXaIux 0a3bl odecnedeHus1 yueOHOro npouecca AKaJieMUH.
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CounanbHo-niearoruueckas pabora B Boopyxxenusix Cunax PO HOCUT KOMIUIEKCHBII 1
cucTeMHBIN Xxapakrep. OHa 0a3upyercsi He TOJILKO Ha MOTEHLMAJIEe YacTH (MoIpa3eseHus),
HO M Ha [CITEJbHOCTH IIOMOIIHMKOB KOMaHAMPOB 1O paboTe ¢ BepyIOIMMHU
BoeHHocHy)amumu.  ComuansHo-Tiegarornueckas pabota  BOSHHOIO  JyXOBEHCTBa
OPHEHTHPOBaHA HE TOJBKO Ha pa3pelieHHe COLMAIbHBIX MPOOIEM BOCHHOCITYKAIETO WU
€ro CeMbHM, HO W Ha [IHAarHOCTHYECKYIO, NMPOQHMIAKTHYECKYI0 W MPEAYNPEIUTEIHHYIO
JEATCIIFPHOCTh B KOHKPETHOM BOMHCKOM KOJUICKTHBE. Bo3zmeiicTBys Ha Bce CTOPOHEI
KU3HEACATEIBHOCTH BOCHHOCHYKAIINX, OOBEIWHAS YCHIHMA IOIIKOJIBHOM, IIKOJIBHOM,
CEMEHHOW, MPOU3BOJCTBEHHOW MENAroruky, MEJaroruky JAO0Cyra B EIUHYK CUCTEMY
COIIMANBHONW IIEJarorMKH, BOCHHBIC CBSIICHHOCIYXHTEIN OCYIIECTBISIIOT COIHAIbHOE
BOCIIUTAHWE BOGHHOCHYXamux. IIpencTaBiseTcst TPyAHBIM OLEHUTH 3(PQPEKTUBHOCTH
BKJIa/la BOGHHOTO CBsIIeHHNKa. Kakue moxas3arenn MOKHO BBIIENUTh B KaUe€CTBE KPUTEPUEB
a¢ppextuBHocTU? [l0-BHIMMOMY, OLIEHKY PaOOTHI CBSIIIEHHOCIYXXHTEJSI MOXXHO MOJIYYUTh
0T KoMmaHJoBaHUs. KOHKpeTHBIE pe3ysbTaThl IEATEIbHOCTH JOJKHOCTHBIX JIUI[ UIPAIOT
KIIOYeBYl0 posib B cpene BoopyxenHpix Cuin. OpHako OOBEKTHBHas —OLEHKa
pe3y/NbTaTUBHOCTU II0OKa He ompeneleHa. AOCONIOTHO HE KOPPEKTHO COOTHOCHUTH
KOJINYECTBO IMPOHUCIIECTBUN U NPECTYNJICHUH, COBEPIICHHBIX B BOMHCKOM KOJUIEKTHBE, C
pabotoii csmeHHNKa. OT HETO 3aBHCUT HPABCTBEHHBIN KIMMAT JINYHOTO COCTaBa, JaHHBIH
(eHOMEH He TmonamaeTCs KOJMYECTBEHHOMY H3MEpeHuto. JIMHaMHuKa OOBEKTHBHBIX
MoKazaTeaell MOpPaJIbHO-TICUXOJIOIMYECKOTO COCTOSIHUSI BOMHCKOTO KOJJIGKTHBA U OT3BIBBI
KOMaH/IOBaHHU 00 opraHax mo paboTe ¢ BEpPYIOIIMMHU BOSHHOCIYXAIIUMHU OYIYT CIIyKHTb
MOKA3aTeIsIMH  COI[MAIBHO-TIEArOTHIECKOW  NIESITENFHOCTH  BOCHHBIX  CBSIICHHUKOB.
D¢ GeKTUBHOCTh COLUATIBHO-TIEIAarOTHYECKOH pabOoThl OIMpEAeNsIeTcs XapaKTePUCTUKON
CTETIEHH COIMAJIbHON HANpsDKEHHOCTH B BOMHCKOM counumyMe. CyImiHOCTh JaHHOM
JIeITENIbHOCTH 3aKJII0YaeTcsi B MPOQMIaKTUKE, TPEeIyNpekJICHUN MOSBICHHS COLHATbHBIX
npo6ieM U crocode uX MO3UTHBHOTO Pa3peIleHUs.
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Abstract: the article considers the shortcomings of the traditional system of assessing
students' learning achievements. An alternative method for solving this problem is to use a
criterial evaluation system. The article describes the application of this technology in
biology class in 9th grade, describes the structure of the lesson, and gives examples of
criteria for assessing clusters and student performances. In conclusion, positive and
negative aspects of the use of this technology in the pedagogical process were revealed.
Keywords: traditional assessment system, criterial evaluation system, competence
approach, educational motivation.
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AnHOmMauua: 6 cmamve pPaAcCMaAmMpUuBalOmcs HeOOCMAMKY MPAOUYUOHHOU —CUCEeMbl
OYEHUBAHUS YUEOHBIX OOCIUIICEHUL YHAWUXCA. ANbMePHAMUBHbIM MEMOOOM pelieHuss OAHHOU
npobnembl  AGNAEMC  UCHONL30BAHUE KPUMEPUATLHOU CUCTEMbl OyeHusanusi. B cmambve
ONUCHIBAEMCSl NPUMEHEHUe OAHHOU MEXHONO2UU Ha Ypoke Ouonocuu 6 9 Kuacce, onucawa
CMpPYKmMypa  3aHsimusl, NPUBOOSMCsl npumepbl Kpumepueg Olsi OYEHUBAHUsSL KIACMEPO8 U
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GbICmyi’UleHlld yuawuxcsi. B 3axmouenuu 6vis61eHbl NOAONCUMENbHBIE U ompuyameilbHble
MOMEHMbBL UCNOTIb306AHUSL OAHHOU MEXHONI02UU 8 Ne0a202UYECKOM npoyecce.

Knwuesvie cnosa: mpa()ulxﬂlOHHCl}l cucmema OYenHusanusd, KpumepuaibHas cucmema
OYEHUBAHUA, KOMNEemeHmMHOCMHbLL noc)xob, y’-le6Haﬂ momueayus.

OpmHOl W3 TPHOPUTETHBIX 3ajad, CTOAMHUX Tepexn cuctemoii KazaxcraHckoro
00pa3oBaHMs, SABIAETCS IOATOTOBKA YEIOBEKA, CIOCOOHOTO CaMOCTOSITENBHO MBICIHTH,
NPUHAMATH PEIICHHUS W Pa3yMHO ICHCTBOBATH B COBPEMEHHOM MEHsomeMcs: mupe. bes
W3MEHEHHS IIOJXOJOB K CHCTEME OIICHHBAHUS B HBIHEIIHUX YCIOBHAX pa3BUTHUA
00pa3oBaHMsd HEBO3MOXKHO JOCTHUYb ITOCTABICHHBIX LENEH.

TpagunuoHHas cUcTeMa OLEHWBAaHHMA yJOOHAa M TOHATHA, HO y HEE €CTh KpPYIHBIC
HenoctaTku. OHa  XapakTepusyeTrcs OINpEJCIEHHOM CTENEeHbI0  PACIUIBIBYATOCTH,
MPOU3BOJIBHOCTHI0 HOPM BBICTaBJIEHUS OTMETKM, 3aBUCHT OT BHEIIHEH OIEHKH, Mallo
crocoOcTByeT 3(PQEKTUBHOMY OOYYEHHIO, IIOBBIIIAET YPOBEHb TPEBOKHOCTU CpEan
y4Yalluxcsd, YTO HEMOCPEACTBEHHO IPHUBOAUT K IOHM)KEHUIO MHTEpeca B M3Y4YEHUH
npeamera. B nenom, faHHas cucTeMa OIEHUBAHHS OTPaXkaeT pe3yabTaT YCBOCHUS 3HAHUM, a
HE IMpOIecC MX YCBOGHHs, 4YTO HE COOTBETCTBYET B IIOJHOM Mepe COBPEMEHHBIM
TpeOOBaHMSM KOMIIETEHTHOCTHOrO Toxaxona. Ilpm TpaaMIMOHHOM cHCTeMe OIEHHBAETCS
TOJIBKO KOHEUHBIN pe3ynbTar, a He JBWKEHHUE yUYeHUKa K uenu [1, 135].

OTO 3HAYUT, YTO BOCTPEOOBAHHBIM OKA3bIBACTCS TaKOW ITOIXOA K OIECHUBAHHIO
JOCTIDKCHUH y4YaIMXcs, KOTOPBIH MO3BOJIMII OBl YCTPaHHTh HETATHBHBIE MOMEHTHI B
0o0ydeHnH, CrmocoOCTBOBaN OBl IOBBIICHUIO Y4eOHOH MoTHBammM W y4eOHOM
CaMOCTOSITCNIBHOCTH ~ ydamuxcs. Takol TEXHOJOTMEH SIBISETCA  KPUTEPHUAIBHOE
OIICHMBAaHME — OILIGHHBAaHHE IO KPUTEPHSIM, TO €CTh OIEHKa CKJIagblBaeTcad U3
COCTaBIAIOUINX (KPUTEPHEB), KOTOPBIE OTPAXAOT JOCTIKEHHS YJallUXcs 10 pPa3HBIM
HaIpaBJICHUSAM pAa3BUTHUS HX Yy4eOHO-NO3HABATENIBHON KOMIETeHTHOCTH. Kpurepun
OIICHMBAHMSA M AITOPUTM BBICTaBICHHS OTMETKM 3apaHee W3BECTHBl M Ilefaroram,
yuamumces. Ho nyunre, eciin oHH BbIpaOaThIBAIOTCS MMH COBMECTHO. TakuMm o0Opasom,
y4aluecs: BKIIOYAIOTCS B KOHTPOJIBHO-OLEHOYHYIO JeSITeIbHOCTD, TPHOOpETas HABBIKH H
NPUBBIUKY K CaMoOOIlleHKe. Bo BpeMs 3HaKOMCTBa € KpPUTEPHSIMH, pPa3pabOTaHHBIMHU
y4uuTenem, JIM00 MpH COBMECTHOM KOHCTPYHPOBAHUH MX ydaIlHecs IOHUMAIOT, Y4eMy OHHU
yyaTcs B XOJ€ 3aHATHS M KakMe Yy HHUX pa3BHBAIOTCS HaBBIKM M yMeHus. llpum
paccMOTpPEHMH INKAJbl OLEHWUBAHWS, OHM BUAAT, Kak OyneT (UKCHPOBATHCS PE3yJIbTaT
BBINIOJIHEHHOH pa®oThl. B KoHEUHOM cueTe, HOCIe MPOAETaHHBIX 3alaHUH YUEHUKH OyIyT
YEeTKO OCO3HaBaTh, HA KAKOM YPOBHE Pa3BUTHUS OHM HaxozsaTcs [2, 94].

PaccMmoTpuM npuMeHeHHe KpUTepHaTbHOW CUCTEMBI OIIEHUBAHUS YI€OHBIX JOCTHKCHUN
y4aluxcs Ha IpuMepe ypoka 6monoruu B 9 kiacce no teme: «JledeHue u npeaynpexaeHne
HEKOTOPBIX HACJIEICTBEHHBIX OOJe3Hel deloBeka». B Hawanme 3aHATHA OBIT IOCTaBIICH
MpOOJIEMHBIA BOTIPOC AJISI TOTO, YTOOBI 3aMHTEPECOBATh YYAIIUXCS, a TaKXKe ONpPEIeIIUTh
TEeMy U 1IeTb ypoka. [IpoGiemMHBIi BOIIPOC 3aKII0Yacs B TOM, YTO Ha TaHHBI MOMEHT OJTHA
U3 aKTyaJIbHBIX MNpoOJIEeM dYenoBeYecTBa - 3TO POXKJICHHWE OOJBIIOrO 4YMciia AETel ¢
TSDKEJIBIMU BPOXKJICHHBIMH JIe()eKTaMH pa3BUTHs. YUallUMCsl Hy)KHO OBUIO BBICKa3aTh CBOE
MHEHHE 10 TIOBOJly BO3MOXKHBIX IIPHMYMH JaHHOTO Hexyra. MoxHO Jn ero usbexars? Ecim
Ja, To Kak? B xauecTBe BO3MOXKHBIX MPUYHMH OBUIM OTMEYEHBI OJIM3KOPOCTBEHHBIE OpaKH,
MPE/IPACIIONIOKEHHOCTh K HEKOTOPEIM 00JIe3HSIM, (DaKTOPhI OKPYKAIOIIEH cpe/ibl, alIKoroIb,
Tabak, HAapKOTHKH. TakuM oOpa3oM, OBUI OCYIIECTBICH Iepexo] K TeMe Ypoka u
(hOopMyIHpPOBKE IEIH: MO3HAKOMHUTh YYAIIMXCS C HACJEICTBEHHBIMH 3a00JIEBaHUSIMH,
BBISIBUTH TIPUYHHBI UX BO3SHUKHOBEHHS.

YyammmMcss ObUT PacKpeIT IJIaH 3aHATHA, KOTODPBIH 3aKiIIOYancs B HW3YYCHUH
MaTepHaia IyTeM COCTABJICHHS KjiacTepa Mo rpymnmnam. I'pynmoBast 1eaTenbHOCTh Obla
BhIOpaHa MO MPHYHMHE TOTO, YTO MaTepuan ObLI MOBOJbHO 00BeMHBIM. Kpome TorO,
MH(pOPMAIHIO JIETKO MOXHO ObUIO pa30UTh Ha HecKOJIbKO yacTel. [Tocie 3HaKOMCTBa C
IUIAaHOM OBITM OOTOBOpPEHBI KPUTEPUH, 110 KOTOPHIM OyJeT OIeHHBAaThCs padoTa.
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BeneacTBue TOro, 4To ydamumcsi HYXKHO OBIJIO HE TOJIBKO COCTaBHUTH KJACTep, HO
3aIUTUTh €ro, OBIM BBIIEJICHBI KPUTEPUHM K OGOPMIICHHIO COACPXAHUSI U
BbICTyIUIeHUIO. Kaxknplii KpuTepuil MakcMMalbHO oleHuBajics B 2 Oamra. B ciyuae
YaCTMYHOI'0 COOTBETCTBUSl KPHUTEPHIO Y4YallMMCS 3acuuThiBajcs 1 Oamwi, mpu
HecooTBeTcTBUM — 0 GanioB. J[aHHBIH crioco® paboThl OBLT yXKe 3HAKOM Il YYCHHKOB,
MO03TOMY OHHM JIETKO M OBICTPO BBIABUTAIH HICH 11O TIOBOAY 1107 00pa KPUTEPHUEB.

[Ipumep kpuTepreB, COBMECTHO pa3pabOTaHHBIX yUUTENIEM M yJaIluMHucs 9 Kiacca.

Kpurepun ass oneHUBaHUS KiacTepa:

1. Conmeprxanne 1 00beM MaTepHaa;

A) Coznep:xaHue B MOJTHON Mepe OTpakaeT TeMy, 00beM ONTHMaJeH — 2 Oama;

B) ConepxaHne cOOTBETCTBYET TeMe, HO HE BCE BOIIPOCH OXBaueHHI — | Gai;

B) Coneprxanue He COOTBETCTBYET TeMe, JIM00 TeMa He packpbiTa — 0 OasuioB.

2. HayuHast TepMHHOJIOTHS:

A) TepMHHOJIOTHS UCIIOJIB3YETCSI B TIPABUIIBHOM KOHTEKCTE — 2 Oaiia;

B) TepMuHosOrHs KCNOIB3YETCs, HO OBIBAIOT OIIMOKH B €€ IIPUMEHEHHH - 1 6am;

B) Tepmunosorus He ucnons3yercs — 0 6asos.

3. JIOrH9HOCTH:

A) Marepuan cucTeMaTU3NpoBaH, B paboTe YETKO BUAHBI JIOTHUECKHE CBA3M — 2 Oaia;

b) Marepuan He Bcerna CBsi3aH JIOTHYECKH — 1 Oarr;

B) He naOmomaeTcs CHCTEMHOCTh B W3JIOKCHHH MarepHala, JIOTHYECKHE CBS3H
HapyeHsl — 0 6aymuios.

4. IlpaBUIBHOCTB:

A) B pabote He nomyuieHs! ommoku — 2 6ania;

b) B pabote 6b111 BeIsABIIECHBI 1-4 ommbku — 1 6arm;

B) B pabote 6onee 4 ommbok — 0 6aiios.

Kpurepun ii1st oleHUBaHUS BBICTYILICHUS:

1. CobumroieHne periiaMenTa:

A) Bpems otBeTa 5 MuHyYT — 2 6ajuia;

B) Bpems otBera 6-7 muHyT — 1 Gai;

B) OtBer 3aTsHyT, 3285171 60ee 7 MUHYT — 0 Oauios.

2. [IpaBUIBHOCTB:

A) TIpu oTBeTe HE NOMYIICHEI OMNOKK — 2 Oaa;

B) [Ipu otBete nomymieHs! 1-4 ommbku — 1 6am;

B) I[Ipu otBeTe nomymieHo 6omnee 4 ommOok — 0 6aIIIoB.

3. JIOCTYIHOCTb U JIOTHKA U3JI0KEHUS:

A) Marepuan M3JI0)KeH MOHSATHO VISl BCEX MPUCYTCTBYIOIIMX, COOJIIOICHBI JIOTHUECKHE
CBSI3U TIPH 3alllUTe KiacTtepa — 2 Gamia;

B) OTBer 3arpysxeH CI0KHBIMH pe4eBEIMH 000pOTaMH, TPYACH IJIS BOCIIPUATHS, JIOTHKA
M3TI0’KEHHST YaCTUIHO HapyIlieHa — 1 6ar;

B) Marepuan TpygHO BOCHPHUHHMMAETCs, HEMOHITEH, B HW3JIOKEHWH Marepuaia Her
JIOTUYECKUX Trepexo10B — 0 6asoB.

4. Peub 1 3MOIIMOHATBHOCTD:

A) Peub rpamoTHas1, SMOIIMOHAIbHASI, MaTepHall JETKO BOCIIPUHUMaETCs — 2 Oaiuia;

B) Peub rpamoTHas1, HO MOHOTOHHAsI, MaTE€pHAJI HE BCET/Ia JIETKO BOCTIPUHUMAeTcst — 1 Gar;

B) Peur HerpamotHast, HESMOLMOHAJIBHAS, MHOTO CJIOB-TIAPA3UTOB, MaTepHal TPYAHO
BoctiprHIMaeTcsa — 0 6aynIoB.

Yunurens mpeacTaBui KIacCH(HUKAIMIO HACIEIACTBEHHBIX 3aboseBaHmit. OH cooOmmi,
YTO OHM JEJSITCS Ha TPHU TPYIIbI: T€HHbIE, XPOMOCOMHBIE U MyJbTH(haKTOpUabHBIE. B
CBOIO OYepe/Ib FeHHbIC 3a00JIeBaHuUs [I0/Pa3ACIIAIOTCS HA MOHOTCHHbBIE U TTOJIUTEeHHBIE.

VYuamuecss ObuM pas3jiesieHbl Ha 4YeThipe TpyMHmbel 1Mo S5 yenoBek. [lepBas rpymma
paccmarpuBaia MOHOTEHHBIE HACIIEICTBEHHbIEC 3a00/I€BaHN, BTOPAS - MOJIUT€HHBIE, TPEThs
— XpPOMOCOMHBIE W ueTBepras - MynbTH]akropuanbHble. ['eHHbIE 3a0oneBaHus OB
pa3OuTHI AJ1s1 pACCMOTPEHUS IBYMSI IpyIIIaMy M3-3a O0JIBIIOro 00beMa MaTepHaa.
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B xoze cocraBieHus Kilactepa IKOJIbHUKN ObUTH aKTUBHBIMU. Kask/iblii ObUT BKIIIOYEH B
paboumii mpolecc, BBIABHIall CBOM HJEH 10 IIOBOAY pacmpeleieHuss nHdpopMmannu Ha
BaTMaHe. YuUuTedb HaOJoAan 3a paboToH ydalumxcs, HOAXOIAMI K IPyNIaM M pa3bsiCHSII
MaTepHa, eclId y HUX BO3HUKAIM TPYAHOCTH.

IIpu cocrtaBneHuM KjacTepa I@epBas TIpymnma Jaja OIpeAeTIeHUE MOHOTEHHBIX
3a00eBaHMi, pa3fenwia WX Ha TPH TPYNIBl: ayTOCOMHO-JAOMHHAHTHBIE, ayTOCOMHO-
penieccuBHBIE W OOJIC3HH, CIEIUICHHBIE C TMOJIoM. Ha Kaxkayro rpymimy ObUIM IPHBEICHBI
npuMepsl 3a00JeBaHNH ¢ WX ONMCAHHEM. BTopas KOMaHIa ydYaliuxcs 3HAKOMHIAch C
NONMTeHHBIMKA  3a0oneBaHmssMu. OHa fama WM ONpEACICHHE, TpPHBENA IPHMEPEHI
3a00eBaHNi, OmMHcana WX, HO HE CMOIJIa CaMOCTOSITENBbHO CIPYNIHpPOBATH OOJE3HH B
3aBUCUMOCTH OT TOTO, C KAKOM CHCTEMOI OPraHOB OHM CBSI3aHBL. TpeThs rpymnmna oTpasuia B
KJIacTepe OIpeNesICHHsT XPOMOCOMHBIX 3a00JIEBaHMH, pa3feinwia WX Ha JBE TPYIIBL
QHOMQJIMU B KOJHUYECTBE IIOJIOBBIX XPOMOCOM U ayTOCOM, aHOMA@JIUU B CTPYKType.
CumnroMsbl Oone3Hel Takke ObUIM KpaTKO yKa3aHbl B cxeme. UeTBepras rpymia HosCHUIIA,
4TO TaKkoe MyJbTU(AaKTOpUAIbHBIC 3a00JICBaHUS, TTOJENIMIA UX HAa BPOXKACHHBIE MOPOKU
pa3BuUTHs, ICHXWUYECKHE OoJyie3HH, OOJE3HHM «CpEeIHEero» Bo3pacTa. bblUIM NpUBEIECHBI
MIPUMEPHI U OMUCAHNE KOHKPETHBIX 3a00IeBaHUM.

ITocne BeICTYmIICHHS TpyHnm OBUIO TPOBENEHO OIeHWBaHWE padoT. OHO MPOXOIUIO
COBMECTHO C YYHTENEM, KOTOpPBIH MOT MOATBEPIUTH WU ONPOBEPTHYTH IMPABHIBHOCTD
(axTOB, MpUBEAEHHBIX yueHHKaMu. [Ipn ananmse paboT M BBICTYIUIEHHH OBIIO BBISBJICHO,
4YTO BCE TPYNNBI B IOJHOW MeEpE OTpasWId COAEPKAHHE CBOEH TEMBI, HCIOJIb30BAIU
HaydHBIC TEPMHHBI, HE JMONMyCTHIN (aKTHYEeCKHUX OIMOOK. Marepnuan ObUI H3II0OXKEH
JIOTHYECKH BEPHO, 32 MCKIIOYEHHUEM HeloueTa y BTOPOH Ipymmbl. 3alura paboT mpoIia ¢
yueToM TpeOoBaHuii. OT KakAO# Ipynmbl BBICTYNHI crukep. HyXKHO OTMETHTH TO, 4TO
rpynmna BbiOpajia 0oJiee MOATOTOBJIEHHOTO Yy4allerocsi, KOTOPBIH MpPaBWIBHO, AOCTYITHO,
JIOTUYHO AoHeC MH(pOpPMaIMIo 10 BceX. [lepBas rpymnma CIMIIKOM MOJIPOOHO ONHUCHIBaja
Kaxaoe 3aboyieBaHHE ¥ NPEBBICHIA TIOJIOKEHHBIN pErJIaMeHT, I[O3TOMY 3a JaHHBIHA
KpHUTEpH He MoTyymia 0aoB.

Bce gersIpe knacTepa ObLIM OLIEHEHHI JIOBOJILHO BBICOKO, TAK KaK IIKOJbHUKH 3HAIH Ha
Kakue KpUTEpUH HY)KHO OPHEHTHPOBATHLCS MpH padore.

Iocne rpymmoBoit paGoThl ydammMcsi ObUIO HPEIIOKEHO 3aJaHue ISl MOJBEICHUS
UTOra ypoka. 3aJJaHHe 3aKJII0YalloCh B HANMCAHUU «TEJIErpaMMBbD», B KOTOPOH OHU JOJKHBI
OBUTH TIOAETNTHCS HOBBIMM 3HAHUSIMU I10 IAHHOW TeMe CO CBOMM JpyroMm. J[Boe ydamuxcs
3a4YNTaIIM CBOM «TEJIErPaMMBbD) 10 COOCTBEHHOMY >KEJIAHHMIO.

ITogBoast WTOTH, MOXHO cJelaTh BBIBOJA, YTO JlaHHas CHCTEMa OILIEHHBAHUSI
MO3BOJIIET yYEHHMKAM IIJIaHUPOBATH CBOIO Y4EOHYIO NEATENBbHOCThH, ONPENENATh LENH,
3a7a4d, IYTH HUX JOCTIKEHHS, OICHHBATh pe3yJbTaT CBOEr0 TPYyAa, MOBBIIIATH
KadyecTBO CBOETO 00pa30BaHHUA.

Korna mmetorcs 3apanee pazpaboTaHHBIE KPUTEPHH, MOXKXHO COOTHECTH OIIEHKY peOEHKa
C OLEHKOH yuurens 0e3 KOHQIMKTOB. Beap ydamuiicss BHIWUT BCE CBOM HENOYETHI M
criocobeH peanbHO cebst oleHHTh. Takas cxema 3aHSATUS Oosee Tpyno&MKas, 3aHHMaeT
OoJiblle BpEMEHH, HO MIMEHHO OHAa HAa JaHHBI MOMEHT OTBEYAeT ITOCTaBJICHHBIM 3ajadaM
coBpeMeHHOro obpazoBanus. [Ipu peduiexcum ydamiuecsi BBICKa3alll CBOE OTHOILICHHE K
JTAaHHOMY ypOKy. B 1enom, 3aHsiTHe OHHM NMOCUMTANIM YCIICIIHBIM, TaK Kak OoJbIIoi 00beM
nH(opManuy ObUT MPECTaBIICH B BUJE CXEM, YTO 3HAUNUTEIHHO OOJIETYUT UX MTOJTrOTOBKY K
CIIENYIOUIEMY 3aHATHIO.
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Abstract: the purpose of this work were to evaluate the additional dose contribution from
the diagnostic and topometric procedures into the total radiation dose in a commercial
treatment planning system. By means of thermoluminescent dosimetric and ionization
chambers-based methods the radiation doses from CT examination and the procedures used
for topometric preparation of the patient to radiotherapy were measured in 17 organs of the
anthropomorphic phantom. It was obtained that relative contribution of additional dose
from CT examination and simulation is very small and of the order of 1%. However,
including the imaging dose at the time of treatment planning would allow for a better
prediction of the total dose to tumor and critical organs.

Keywords: treatment planning; image guided radiation therapy; patient dose; radiation
safety.

®AHTOMHAS JIOSUMETPUS PAJTUAIIMOHHOM 10O3BbI
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Annomayus: yenvio 3mot pabomol ObLIO OYeHUMb 00308blU 6KAAD OM OUASHOCMUYECKUX U
MONOMEMPUUECKUX NPOYEIYD 8 0OWYI0 003y OONIYUEHUs. 6 cUCmEMe NIAHUPOSAHUSL IyHesOl
mepanuu. C  nOMOWbBIO  MEPMOTOMUHECYCHMHBIX — MEMO008  O0UMEMPUYECKUX U
UOHU3AYUOHHBIX — Kamep, 003vl  obnyuenus om KT-uccredoeanuss u  npoyeoypol,
ucnonvzyemvle Ok MONOMEMPUYECKOU HOO20MOBKU NAYUEHMA K JIy4esoll mepanui,
usmepsiiuce 6 17 opeanax awmponomoppnozo ¢awmoma. bviio nonyueno, umo
OMHOCUMENbHBIL BKAAO OONOAHUMENbHOU 003l om KT-uccredosanus u mooenuposamus
oueHb man u cocmasnsiem nopaoka 1%. Oounaxo, 6KaOUAs 003y GU3VATUIAYUU 8O BPEMS
NAAHUPOBAHUSA JIeYeHUS, MOJICHO ObLIO Obl JyduLe npeockazams 00wy 003y HA ONYXoab U
KpumuyecKkue opeambl.
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I. Introduction

Surgery, radiation, and chemotherapy are the most common types of cancer treatment.
Radiation therapy plays an important role in curing cancer on early, preventing metastatic
spread to other areas, and treating symptoms of advanced cancer. External beam radiation
therapy is one of the best options for cancer treatment for many patients. The main planning
challenge of radiation treatment is to balance high levels of radiation dose to targets with
sufficient sparing of organs-at risk and surrounding tissues.

For this purposes a new method of external beam radiotherapy called Image-Guided
Radiation Therapy (IGRT) was introduce into clinical practice. IGRT allows to improve the
precision and accuracy of the delivery of the radiation treatment and now involves multiple
imaging procedures for planning, simulation, setup, and intrafraction monitoring [1].

A substantial contribution in the development of radiation therapy was made by 3D
dosimetrical planning and conformal radiation therapy techniques [2-5]. Using of conformal
radiation therapy allows reducing radiation exposure to target organs. Thus, the volume of
rectum which receives dose of 66 Gy and higher equals 33,7% when using conformal
radiation therapy and 62,7% when using conventional one, the bladder volume receives 22%
and 50,5% respectively [6].

Currently therapy procedures involve taking a pre-treatment Computed Tomography
(CT) scan of the patient, providing a geometrical model of the patient that is used to
determine incident radiation beam directions and intensities. Image-guided patient setup
requires simulation images in addition to the planning CT study. These images, which
define the patient treatment position at the beginning of each fraction, can be done either
with portal imaging, diagnostic x-ray imaging, or in-room CT (both conventional and cone-
beam (CBCT), kilovoltage, and megavoltage (MVCT)) [7].

Improvement of lung cancer treatment results is associated with introduction of daily
verification of radiation treatment conditions using different imaging techniques. This
method of external beam radiation therapy is called image guided radiation therapy
(IGRT) which allows improving the precision and accuracy of the radiation treatment
delivery (precision of 1-2 mm in reproduction of reference treatment conditions) and
involves multiple imaging procedures for planning, simulation, setup, and intrafraction
monitoring [7-9].

Many clinical trials showed the increase of disease-free survival rates in patients with
lung cancer when using this technique. Using this method of radiation therapy allowed to
increase the percentage of full tumor regression from 60-65% to 80-92% [10, 11].

Even through the magnitude of the imaging dose per CBCT scan is small, especially
compared to that of therapeutic dose, the cumulative dose over a long treatment course may
not be negligible. Moreover, the imaging dose spreads over many critical organs, as opposed
to the therapeutic dose that conforms well to the tumor area [12].

This investigation focuses on measuring the absorbed dose from CT examination and
topometric preparation procedures and evaluation of additional dose contribution into the
total radiation dose in a commercial treatment planning system.

I1. Materials and methods

Experimental studies have been conducted using anthropomorphic heterogeneous
phantom of a patient "standard” (NNP "Atom" Riga), which is made of tissueequivalent
materials. The phantom is transected at 2.5 cm intervals. An average male phantom
corresponds to full body length of 173 cm and body weight 73 kg of soft tissue. The plastic
used in the phantom has an effective atomic number of 7.47, 10.85, 7.54 and 1050 kg/m3,
1400 kg/m3, 260-500 kg/m3 for soft biological tissue, bone tissue, lung tissue, respectively.
The anthropomorphic phantom has got some slots in these slices for putting the dosimeters
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in. It contains a representation of 17 organs. The phantom consists of 39 separated slices,
each slice has got slots for holding dosimeters (TLD-detectors) (fig.1), unused slots are
filled with tissue-equivalent plugs.

Phantom was undergone all stages of radiotherapy, including CT scanning, X-ray
simulator and placing marks, treatment on the linear accelerator. Initially prior to treatment
planning the phantom was scanned on “Toshiba AQUILION 64” CT scanner using full body
scan range, with slice thickness of 1 mm. The irradiation conditions were as follows: time —
24.1 s, voltage — 125 kV, rotation time — 50 ms, amperage — 80 mA. Information extracted
from the detectors was registered on the automatic dose assessment.

Received images were imported to treatment planning system «Varian Eclipse».
Selected planning tumor volume and critical organs were delineated. Afterwards four-field
radiation therapy plan, which accounts for the potential risk of critical organs under
treatment, was created. Secondary marking of isocenter projection compiled by irradiation
plans was made using X-ray simulator «Varian Acuity». The irradiation conditions were as
follows: time — 180 s, voltage — 125 kV, rotation time — 25 ms, amperage — 80 mA. A new
set of TLD dosimeters was installed in the same volume of interest. Then, dose from
detectors was evaluated for automatic evaluation unit doses. The phantom was setup on the
treatment table in the same position as in the planning CT with the help of body markers and
lasers. The phantom was treated in the supine position in accordance with the 3D plan
calculated for the linear accelerator «Varian Clinac 600C». Ionization chamber “PTW
310107 was placed into projection of the irradiation field isocenter in order to register
radiation dose on the linear accelerator.

Fig. 1. Picture of axial slice of the anthropomorphic phantom. Marks indicate TLD detectors positions

I11. Results and Discussion

Doses in multiple organs were measured in this study: chest area (11 detectors) and
pelvic area (9 detectors). Table 1 shows the results of our organ point dose CT i D,
assessment with the TLD for the CT. Point index numbers i correspond to TLD locations
indicated in fig. 1. Organ doses were found to be in the dose range 8.87 to 19.26 mGy.
Results of dose measurements from kV simulator, sim i D, using new set of TLD dosimeters
that were installed at the same slots i of the anthropomorphic phantom are tabulated in Table
2. Organ doses were found to be in the dose range 16.47 to 35.26 mGy.
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Table I. Absorbed doses for selected organs from CT examination on CT “Toshiba AQUILION 64 ”.

Slice number of | Hole nu_mbe_r Organ Absorbed dose
the phantom of the slice i Dcri» mGy
56 left lung 16,34
16 61 right lung 17,70
66 spine 12,99
17 78 left mammary gland 19,26
79 right mammary gland 19,13
80 left lung 17,62
81 left lung 16,91
18 85 right lung 18,18
88 right lung 16,30
91 left shoulder blade 15,90
92 right shoulder blade 15,76
234 pelvis 8,87
4 235 pelvis 17,30
236 pelvis 18,13
237 pelvis 9,63
245 urinary bladder 17,05
246 urinary bladder 13,95
35 247 urinary bladder 14,16
248 urinary bladder 12,87
249 bowels 14,22

According to the treatment plan total organ dose of 60 Gy is to be delivered in 30 daily
fractions of 2.0 Gy each, which is 100% of the single exposure. Daily fraction is distributed
equally between four 0.5-Gy fields in the region of the prostate. Indeed the reference point is
shifted and receives 104.6%, as shown in fig. 2. Therefore, daily radiation dose to the
prostate is equal to 2092 mGy. After the daily treatment delivery using the linear accelerator
«Varian Clinac 600C» the ionization chamber registered the following values for each of
four-field beam arrangements in the pelvic area: 567.7 mGy, 451.18 mGy, 484.6 mGy,
538.7 mGy. So total radiation dose to the prostate from the daily treatment procedure is
equal to) (1 RTD =2042.18 mGy. The experimental data from the ionization chamber show
good agreement with the calculated data from the 3D planning system. The use of a cross-
sectional anatomical atlas enables us to identify the location of various organs of dosimetric
interest throughout the anthropomorphic phantom. Within each numbered phantom slice, the
detectors were placed within the boundaries of the selected organ region to determine
average point organ dose as illustrated in fig. 3. In this study prostate was defined as a target
organ. Average reading from four dosimeters (slot numbers are 245-248) placed in the
bladder was adopted as organ dose for the prostate. It was assumed that radiation field was
distributed uniformly over the entire volume of the phantom, so that radiation dose for the
prostate can be calculated as the arithmetic mean of the doses for bladder.
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Fig. 2. Isodose distribution in the planning system

Radiotherapy treatment plan showing isodose lines and contoured volumes. Pelvic bones
are contoured with the green lines, irradiated volume is represented by the red line, four
overlapping irradiation fields are represented by the orange lines, dotted lines indicate the
fields of CT simulator.

Results from kV simulator are tabulated in Table 2.

Table 2. Absorbed doses for selected organs from the treatment simulation on X-ray simulator
"Varian Acuity"

Slice number of | Hole numbe_r Organ Absorbed dose
the phantom of the slice i Dgim,i » MGy
56 left lung 22,64
16 61 right lung 21,73
66 spine 16,47
17 78 left mammary gland 23,38
79 right mammary gland 35,26
80 left lung 31,25
81 left lung 25,04
18 85 right lung 26,20
88 right lung 23,47
91 left shoulder blade 29,91
92 right shoulder blade 25,74
234 pelvis 21,98
34 235 pelvis 31,24
236 pelvis 33,63
237 pelvis 18,26
245 urinary bladder 23,64
246 urinary bladder 17,38
35 247 urinary bladder 22,28
248 urinary bladder 25,08
249 bowels 23,93

The ionization chamber has registered the following values to each field:1. 567,7 mGy,
2. 451,18 mGy, 3. 484,6 mGy, 4. 538,7 mGy.
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According to the treatment plan radiation dose per fraction in the target organ should be
equal to 2000 mGy, which is 100% of the single exposure. Indeed the reference point is
shifted and receives 104, 7%, as shown in Fig. 2. So radiation dose to the prostate from the

single treatment procedure is DY) =2042.18 mGy .

The data from the ionization chamber were compared with the calculated data.

Data obtained from the TLD dosimetry were taken into account in calculating the
tolerance dose to critical organs.

The use of a cross-sectional anatomical atlas enables us to identify the location of
various organs of dosimetric interest throughout the anthropomorphic phantom. Within each
numbered phantom slice, the detectors were placed within the boundaries of the selected
organ region to determine average point organ dose as illustrated in Fig. 3. In this study
prostate was defined as a target organ. Average reading from all dosimeters (hole numbers
are 245-248) placed in the urinary bladder was adopted as organ dose for the prostate.

Therefore, radiation dose for the prostate from a single CT scan D) can be calculated
as follows
_ DCT,245 + DCT,246 + DCT,247 + DCT,248

OU
£
|

o))

B
B

Fig. 3. Scheme of 35th slice of the phantom. Marks indicate TLD detectors positions. The blue color
shows the detectors in the volume of the prostate gland, red - pelvic bones and yellow-bowels

Analogous calculations were made for radiation dose from the topometric preparation
procedures. Value of the radiation dose from the single treatment simulator procedure DS(,I,)n
can be calculated from data given in Table 2:

D(l) _ Dsim,245 + Dsim,246 + Dsim,247 + Dsim,248 2
sim 4 ( )

Then, using previously calculated doses (1) and (2) and taking into account that CT
examination is made two times during radiation treatment while simulation procedures are
done prior to each treatment on the linear accelerator during whole treatment course (30
days), we can obtain contribution of additional dose from CT examination Dy and

simulation Dy, into total dose Dy :
Dcr + Dsim

><100(%) — DCT + Dsim
total Dcr + Dgim + Dgr

C=

x100% =
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(1) )
_ (ix Det +3(?)X Dsim Sx100%=1.12%  (3)
2xDgt +30x Dgjp, +30x Dt

where CT D, sim D and RT D are the total radiation doses received by the patient from
diagnostic CT investigation, simulation procedure and radiation therapy itself, respectively.

As for the clinical implications of the observed values, it is apparent from (3) that the
doses are very small. The mean dose to the organ is of the order of mGy to cGy. However,
whether or not these dose levels are of clinical concern will be subject to the specific
context. If daily CBCT is repeatedly conducted during a long treatment course, the total
dose may not be negligible and may require specific managements [13]. For example, Wen
et al. [14] measured the cumulative kV CBCT dose in pelvic bones to be ~400 cGy during
the treatment of prostate in a total of 42 fractions. Ding et al. reported the dose resulting
from a single fraction kV CBCT acquisition being as high as 25 cGy in cranial bones [14].

There are several papers about measuring the dose from CT in phantom and on patient
using various dosimeters or by Monte Carlo methods [14, 15]. Inclusion of this dose in the
treatment planning process is the subject of additional investigations.

Including the imaging dose at the time of planning would allow for a better prediction of
the total dose to tumor and critical organs since this dose can simply be added to the
treatment plan in the case of conventional planning. Accounting for the dose to patient
resulting from image guidance procedures in the stage of treatment planning can also
provide choices for clinicians to make an informed decision regarding the risk and benefits
of additional radiation exposure.
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Abstract: the article presents the results of a research aimed at identifying young couples
aged 22-25 with a family experience of 1 to 3 years of the criteria of trust, also reflexions
about the psychological safety of the family. The main criterion of trust in men is
predictability, women - reliability. Associations with the concept of "psychological safety of
the family" are singled out. The obtained data to make to the conclusion that trust can be
one of the conditions for the psychological safety of the family.
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JOBEPHUE B CYIIPY KECKHUX OTHOLIEHUSAX KAK YCJIOBHE
MCUXOJOT'MYECKOMN BE3OIMACHOCTHU CEMbH
AxmaneeBa E.B. (Poccuiickas ®@enepanus)

Axmaoeesa Enena Braoumuposna - cmapuiuil npenooasamerns,
Kaghedpa obweti ncuxonouu,
Bawrupcruii 2ocyoapemsennbiil ynugepcumem, 2. Yea

Annomauua: 6 cmamve NPeOCMAGIEHbl Pe3YIbMamyvl UCCIeO08AHUS, HANPAGIEHHO20 HA
8blsABNIeHUE Y MONIOOBIX Cynpy208 & gospacme 22 - 25 nem ¢ cemetinvbim cmagicem om 1 do 3 nem
Kpumepues 008epusl, a mMaxdice NPeocmasieHuli 0 NCUXOT02UHeCKOU 6e30NACHOCMU CeMbl.
OcHOGHbIM  Kpumepuem 008epus MYJHCUUHbL CYUMAIOM  NPeOCKA3yeMOCmb, JCEHUUNHbL —
HaodescHocmy. Bvidenenvl accoyuayuu ¢ nonsmuem «ncuxonocudeckas 0e30nacHoCmyb CemMbiy.
Tlonyyennvie Oanuvlie NO36OIUNU COENAMb 6bIBOO O MOM, YMO 008epue MOdcem BbICHYNamo
OOHUM U3 YCIIOBUL NCUXOL02UHECKOU De30NACHOCMU CeMblL.

Kniouesvie cnosa: oOosepue, 3auuuyenHocmv, Kpumepuu, Cynpysceckue  OMHOUIEHUS,
nCUX0I02UYecKas Oe30NACHOCHb CeMbl.

HecoMHeHHO, HenpencKka3yeMOCTh COLMANILHO-D)KOHOMUYECKON M MOJIIMTHYECKON CUTYalluH,
MEepeoleHKa KJIFOUEBBIX HOPM M JKU3HEHHBIX [IEHHOCTEH, MaJCHHE >KU3HEHHOTO YPOBHS
3HAYUTENILHOW YacTH CeMEW OTPaXKaroTCs Ha TCHXMYECKOM COCTOSHHMU €€ YJICHOB M MOXKET
MPEJCTaBNIATh YIPO3Y MCUXOJOTHUECKON O€30MaCHOCTH CEMbH.

BonapmMHCTBO — HMcclieoBaTeNied  ONMPEACNSIOT  IICHXOJIOTHYECKYH  0e30MacHOCTh
COCTOSIHMEM IICHXOJOTHMYECKOH 3allMIIEHHOCTH 4YeJIOBEKa, a TaKKe €ero CIocoOHOCTh
OTpaXaTh U TPEOAOJICBAaTh HEOJNArONPUATHBIE BHEIIHWE M BHYTPEHHHE BO3ACHCTBUS
(U.A. BaeBa, I'.B. TIpaues, IO.Il. 3unuenko, O.10.3o0toBa, T.C. Kabauenxo,
T.M. Kpacusackas, T.B. DkcakycTo).

Onwupasicb Ha Takoe I[OHHMMAaHHE aBTOPAMH IICHXOJIOTHUECKOW OE30MacHOCTH, MBI
ompeJeNsieM TCHXOJOTMYECKYl0 Oe30MacHOCTh CEMbU KaK COCTOSIHHE MCHXOJOTHYECKON
3alIUIIEHHOCTH YJIEHOB CEMbH, UX IICUXOJIOTMYECKOro OJIaromnoiry4yusi, CIIOCOOHOCTH CEMbH
OTpakaTh W MPEOJIOJICBATh HEOIATONPUATHBIC BHEITHUE U BHYTPEHHHE BO3ICUCTBHSI, K KOTOPBIM
OTHOCATCSI CYIIpY)XeCKasi M3MEHa, arpeccusi CO CTOPOHBI OJHOTO W3 CYIPYIOB, YHIDKEHHE,
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HAaCWJINE, U CIIOCOOHOCTh PEKOHCTPYHPOBATH OTHOLICHHUS IOCIE HHX. JTO TAaKOE COCTOSHHE
CEeMEWHON Ccpefpl, KOTOpOe CBOOOJHO OT IMPOSBICHUHA IICHUXOJOIMYECKOr0 HACHUIHS BO
B3aMMOJICHCTBUU BCEX CYOBEKTOB OTHOIIEHUH M YIOBIETBOPSIET UX NOTPEOHOCTH B TMYHOCTHO-
JIOBEpUTENBbHOM o01eHuH [ 1, c. 14].

[Io muenmio benopykoBoit H.O., Ha HauadpHOM »JTame >KHU3HEHHOTO IIMKJIA CEMBH,
CTOJIKHYBILECHCS ¢ TPYIHBIMU CUTYALMSIMH, HaIM4UE MEXIY CYIPYTaMH OBepHUsl 00ecreynBaeT
KOHCTPYKTHBHOE pellleHue npobiemsl [2, c. 10].

K TpygHBIM cUTyamusiM B ceMbe B Hayalle CYNPYKECKOTO CTaka, Oe3yCIOBHO, MOKHO
OTHECTH B3aMMHOE IIPUCIIOCOOJICHHE K COBMECTHOH IKHM3HHM, paclpelielieHHe poJei,
HECOBIAJCHUE OXUAAHUH  OTHOCUTEIbHO CEMEHHOM JKM3HM C  JeHCTBUTEIBHOCTHIO,
YCTAQHOBJICHHE OTHOILIEHHUH C POJICTBEHHHKAaMH, IOSIBIICHHE peOeHKa, CeKCyallbHble MPOOIeMBbl,
«OZMHOYECTBO BJIBOEM», KOTOPBIE B PE3yJIbTaTe€ MOTYT OKa3aTbhCsA Yrpo3aMH ICHXOJIOTHYECKON
6€30M1aCHOCTH CEMBU.

Ha nam B3risa, ofHUM U3 YCIOBHI, 00eCIeUNBAIOIUX ICUXOIOTHYECKYI0 0€30MacHOCTh
CeMbHU M CO3/JaHHE TapMOHHYHBIX CYNPYXECKHX OTHOLIECHUH, SBISETCS JOBEpUE MEXKIY
MyXeM U xeHo#. OCOOCHHO 3TO KacaeTcsl MOJIOABIX CeMel, CyNpyru KOTOPhIX He 00JagaroT
3HAHUSIMHU O PEaKIMAX B Pa3JIMYHBIX 00CTOSATEILCTBAX MAPTHEPA M €r0 HAaICKHOCTH.

CornacHO WMIUTMIUTHOM TeOpuH JoBepus, B (OPMHUPOBAHHM JOBEPHUS BAKHBI JBa
B3aUMOJICHCTBYIOIIMX KOMIIOHEHTa: (OPMHPOBAHHE OXUAAHHHA O MPENCTOAEeM COOBITHH
¥ HEOOXOIUMOCTD TIPOBEPKH OTHX OXKHIAHHWH B COIIOCTaBJICHHH C PEalbHBIM COOBITHEM WA
MOBE/ICHUEM TMapTHepa. Tak, eclid YeloBeK (GOPMHUPYET OKUIAHMS O MOBEJICHUH MapTHEpa, U 3TO
MOBeJieHHe He TpeOyeT AaJbHEHIIeH MpOBEpKH, TO K TaKOMY MapTHEPY CYOBEKT MPOSBILIET
HauOoubiiee JoBepre. Ho B ciydae ecnu Henb3sl COPMHUpPOBATH OJHO3HAYHBIX OXKHJIAHUH,
a MmoBejieHue TpeOyeT MPOBEPKH, TO TOBEPUE B TAHHON CUTYAILlUK CBOAUTCSA K MUHUMYMY [3, c. 28].

Msb1 onmpaemcst Ha omnpezneneHue, aanHoe A.b. Kympeiuenko, B KOTOpoMm JoBepHue
NPE/ICTAaBIsIeT COOOH MCHXOJIOTHYECKOE OTHOIIEHHE, BKIIOYAIOIIEe HHTEPEC U YBaKEHHE K
NapTHepy; NpeACTaBICHUE O TOTPEOHOCTAX, KOTOPBIE MOTYT OBITh YAOBJIETBOPEHBI B pE3yJIbTaTe
B3aUMOJICHCTBUSL C HHUM; 3MOIMU OT IPEABKYIICHUS HX YAOBJIETBOPEHUS U IIO3UTHBHBIC
SMOIMOHAIIbHBIE OLIGHKU MapTHEpa; paccialbiIeHHOCTh U 0E3YCIOBHYK) TOTOBHOCTH INPOSIBISTH
[0 OTHOLIEHHIO K HeMy J00pyi0 BOJIIO, a TaKKe COBEpUIaTh OIpe/eNeHHbIe JEHCTBHUA,
CHOCOOCTBYIOIIME YCIICHIHOMY B3aUMOACHCTBHIO. B CBOK0 ouepeab, HEIOBEPHE COICPIKHUT:
0CO3HAHHE PUCKOB; YYBCTBO ONMACHOCTH, CTPaxa B COUETAHUU C HErATUBHBIMU 3MOIIMOHAIBHBIMU
OLICHKAaMHM TapTHEpa W BO3MOXKHBIX pE3YJIbTATOB B3aMMOJICHCTBUS; HACTOPOXXEHHOCTh U
HaNpsDKEHHOCTh, a TaKXXe TOTOBHOCTh IPEKPATUTh KOHTAKT, OTBETUTh Ha AarpeccHio MU
MPOSBUTH ONEPEKAIOUIYIO BPaXIeOHOCTh — HAHECTH «IIPEBEHTUBHBIN ynap» [4, c. 60].

Hame nccnenoBanne HampaBiieHO Ha M3MEPEHHE KPUTEPUEB JOBEPHS y MOJIOIBIX CYIPYTOB, a
TaKKe Ha BBIICHEHHE TIPE/ICTABIICHHUH O TICHXOJIOTHYECKOH Oe30MaCHOCTH CEMBH.

JUis  u3MepeHHsl KpPUTEPUEB JIOBEPHsl PECIOHJCHTaM ObUla MpPEIJIOKEHa METOAMKa
A.B. Kynpeiiuenko «OueHKka TOBEpHs/HEAOBEPHUs JIMUHOCTH IPYrUM JIoAsM» [S5, ¢. 73]. 3arem,
UCITIOJIb3YSl METOJ] HEOKOHUYEHHBIX TPEAJIOKEHUIH, Mbl YCTAaHOBWIHM, Kakue acCOLUalUd
BO3HMKAIOT C MOHATHEM «IICUXOJIOTHYecKast 0€30MacHOCTh CEMbIY.

UccnenoBannem oxBadeHOo 25 CymnpyKecKHX Map B Bo3pacTe 22-25 €T, Ha MOMEHT
UCCIIeIOBAHUS COCTOSIBIIUX B O(uIMaibHOM Opake oT 1 roga 1o 3 ner.

B pesynbrare BBIACHHIOCH, YTO MY>KYHHBI OCHOBHBIM KPUTEPHEM OBEPHS MO OTHOIICHHIO K
CyIpyre OTMETWIH TpesckazyemMocTb (48%), a skeHIIuHBI - HagexHocTh (60%). BeposTHO, 31O
CBUJICTEIILCTBYET O TOM, 4TO JIJIsl MY>KYHH BaXKHO OBITh YBEPEHHBIM B CYNPYIe U OKUIATh OT HEe
MPEeCKa3yeMOoro MoBEJCHUs, B TOM YHUCIIE U B HEONPEIEIEHHON CUTYallMH, B TO BpeMsl KaK JJIs
KCHIIMH HauOoJIbliiee 3HAYCHUE UMEET YBEPEHHOCTh B TOM, YTO MAPTHEP MOMICPKUT B TPYIHON
JKU3HEHHOW CUTYallu U HE MO3BOJIUT cede CyNpYKeCKyI0 HEBEPHOCTb, KOTOpasi, Ha HAIll B3IJIS,
CUMTAETCS OHOM U3 OCHOBHBIX YIPO3 NICUXOJIOTHYECKOH OE30MaCHOCTH CEMBbH.

IIpuMeHHB MeTOJ HEOKOHYEHHBIX IPENJIOKEHHUH, MBI MPOAHATU3UPOBAIN, KaKOH CMBICI
BKJIQJIBIBAIOT MOJIOZIBIE CYNPYTH B TOHATHE «IICHXOJIOTHYEcKass Oe30MmacHOCTh ceMbu». B
pe3yabTaTe Y4acTHUKU ONpOca OIPENeIHiIN JaHHOE MOHATHE KaK «I0BEpPHE», «CIIOKOMCTBHEY,
«B3aMMOIIOHMMAaHNE», «HaIn4ue (UHAHCOBOM CTAOMIBHOCTH», «CEKCyallbHas TapMOHUSY.
IIpu 3TOM XOTENOCH OBl OTMETHTb, YTO OBIIM PECHOHJEHTHI, KOTOPbIE 3aTPYAHUIMCH
MEePEUNCINTD ACCOLUHUANNY C MOHATHEM «IICHXOJOrn4eckas 0e30MacHOCTh CeMbU». BeposTHo,
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MOJIOJBIC JIFOAM HE 3aJAyMBIBAINCH 00 3TOM SIBICHHH, MHO3TOMY ¥ HE CMOIJH €ro
oxapakTepu3oBaTh. OTMETUM, YTO MEPBbIC MO3HIUHA 3aHUMACT «IOBEPUECY.

TakuM 00pa3oM, MOXHO KOHCTaTHPOBaTh, YTO CYNPYI'W B MOJOMABIX CEMBSX HMEIOT
HEKOTOPBIC TIPEICTABICHHUS O TICHXOJIOTHYECKON 0€30MaCHOCTH CEMbU M BBIICISIOT TOBEPUE KaK
OJIHY 3 00513aTEIIbHBIX COCTABIISIOLIHX.

Ha wmam B3mmsim, ecid B CYNPYKECKHX OTHOLICHHSX OTCYTCTBYIOT OTKPOBEHHOCTB,
OTKPBITOCTb, CaMOBBIPQKCHHE W AyTCHTHYHOCTb, SIBISIIONIMECS TNPH3HAKAMHU JOBEpHA, a,
HAIPOTHB, UMEIOT MECTO MOJO3PUTEIBHOCTE W PEBHOCTB, TO ICHXOJIOTHYECKasi 0E30M1acHOCTh
TaKOH CEMbH MOXKET Pa3pyIIUThCS, YTO B PE3YNIbTATE CIPOBONUPYET KOHPIUKTHOCTD, CHIDKCHHE
YIOBJICTBOPEHHOCTH CEMEWHBIMH OTHOIICHHSMH, YXYAILICHHE CAMOYYBCTBHS CYIIPYIOB H, Kak
CIICNICTBUE, — PACTIAJl CEMbH.

Takum 00pa3oM, HaIMYKE JOBEPHUsI B CYHPYKECKHX OTHOIICHHUSIX SIBIICTCS OMHUM U3 (haKTOpOB,
BEIYIIMX K YIOBJICTBOPEHHOCTH BCEX WICHOB CEMBH JPYr IPYTOM M SIBIISFOIIMXCS 3aJI0TOM
(hOpMHpOBaHUS Y CYTIPYTOB YYBCTBA IICHXOJIOTHUECKON 0E30MaCHOCTH.
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