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| NTRODUCTI| ON

The International Journal of Professional Science, Issue Ne1(2), 2025, continues its
mission of providing a platform for presenting cutting-edge research and analysis from diverse
scientific fields. This issue features articles authored by students, graduate students,
postdoctoral researchers, doctoral candidates, and scientists from Russia, the countries of the
FSU, Europe, and beyond. The journal reflects the dynamic processes and transformations in
contemporary knowledge, making it an essential resource for educators, graduate students,
and anyone passionate about modern science.

We are confident that the multidisciplinary approach and the breadth of topics presented
in this issue will spark new ideas, foster academic discussions, and inspire further exploration
in the realm of professional science.

Sincerely,

Krasnova N.

Editor-in-Chief
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Gabdullin E.Kh., Konovalova V.K. The project of an automated
lighting system for a suburban area based on equipment from
Russian manufacturers
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Abstract. This study examines the development of an automated lighting system for a country or garden plot.
Particular attention is paid to thanalysis of the advantages and disadvantages of such a systemfédunedld selection of
components is also presented, including a controller, an astronomical relay, a motion sensor, a light sensor, andgthe lightin
devices themselves, necessary foreffective functioning of the system. In conclusion, an algorithm for designing an
automated lighting system is described.

Keywords: light sensors, motion sensors, relays, lighting devices, controller, automation, automated lighting system
for acountry plot.

PeueH3eHT: MapTexa AnekcaHgp HukonaeBmy — KaHOMOAT TEXHUYECKUX HAYK, OOLIEHT.
HoueHT ®IrE0Y BO «PTAY-MCXA nm. K.A. Tumnpsisesa»

In contemporary society, the acquisition of country plots and the construction of private
homes are widespread trends. These spaces are subsequently used for recreation or primary
residence, with a strong emphasis on creating optimal living environments. The integration of
automated systems plays a key role in achieving this goal. “Smart home” systems, offering
parameters such as lighting, temperature, and shading control, in addition to lawn watering
and audio notification capabilities, are frequently employed. This research investigates one
particular aspect of these systems, namely, the development of an automated lighting system
for rural properties, utilizing domestically produced components (Fig. 1).
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The implementation of an automated lighting system yields a number of significant
advantages. Energy conservation is a primary benefit, resulting in considerable long-term cost
reductions due to the system’s energy-efficient, on-demand operation. Furthermore,
enhanced security is provided through the simulation of human presence, discouraging
unauthorized access to the property [1]. Aesthetically, the system serves as an effective
landscaping feature, enhancing convenience and safety, especially during periods of reduced
daylight hours, such as autumn and winter evenings.

Figure 1. Country plot with automated lighting system

Despite its advantages, automated lighting systems present certain challenges.
Component failure rates necessitate regular maintenance and troubleshooting, leading to
increased operational costs. The initial investment and ongoing maintenance expenses can
be substantial. Effective design is crucial to meet expectations, requiring careful consideration
of individual lighting needs for various areas on the property to avoid overloading the electrical
system, which poses both financial and safety risks. 3D modeling is frequently employed to
optimize the design process. To realise this automated lighting system the necessary
equipment from domestic manufacturers was selected. The main step in the development of
an automated lighting system of the site is the choice of controller [2].

The most common controller domestic production - controller OWEN PLC200 (Fig. 2).
This controller has the following basic characteristics:

- supply voltage from 10 to 48 V;
- power consumption is not more than 13 W,
- central processor - RISC-processor Texas Instruments Sitara AM3358, 800 MHz;
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- flash memory capacity - 512 Mbytes (NAND) - available for storing files and archives,
the amount of RAM - 256 Mbytes (DDRS3);

- overall dimensions (82 R124 R83) +1 mm;

- average service life of 8 years;

- approximate cost of 65 000 rubles.

Figure 2. OWEN PLC200 Controller

In order for the lighting devices to start automatically at nightfall and switch off at dawn,
a twilight relay (photo relay) is used as a light sensor. When a certain light level drops, the relay
receives a signal and transmits it to the luminaires. For this system we have chosen photorelay
FR-2M, which is manufactured by Meander (Fig. 3). Approximate cost of 3 000 rubles.

For automated lighting schedules unaffected by ambient light, an astronomical relay is
a common choice. Users simply enter their location coordinates; the relay’s microprocessor
then calculates sunrise and sunset times for automated on/off switching.

For this system was chosen astronomical relay REV-225, which is produced by
Novatek-Elektro. It has the following technical parameters: moulded battery (service life 3
years), easy adjustment, LCD display, one channel, double module, operating voltage from
130 to 280V, power consumption not more than 1.3 W, 1 switching contact, protection degree
of the device - IP20 (Fig. 4). Approximate cost of 4 000 rubles.
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For the greatest convenience, a time relay is added to this system. When the owner of
the plot arrives home by car and switches on the lighting devices, so that these devices switch
themselves off after a certain time. In this case an electronic relay will be used. Thanks to
quartz frequency stabilisation and time synchronisation via internet or radio, the electronic
relay is very accurate. Achievements in the field of the small size, rather low power
consumption and internal power supplies have ensured the microelectronics industry [3].
However, the choice of this relay is one of the most expensive. The relay Veha DD from the
manufacturer Veha is the leader in the market of temporary relays, as it is in the greatest
demand among users (Fig. 5). Approximate cost of 6 000 rubles.

Astronomical relays are a common solution for implementing automated lighting
schedules that are not contingent on ambient light. The user inputs their geographic
coordinates, and the relay’s built-in microprocessor then determines the daily times of sunrise
and sunset, allowing for time-based automatic lighting control [4].

Figure 4. Astronomical relay REV-225 made by Novatek-Elektro
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BEXA 8

YHUBEPCANBHOE PEJE BPEMEHM

ON

Figure 5. Microcontroller time relay Veha DD

However, a bird flying past the sensor or a dog running past the sensor will not trigger
the sensor, as the user sets a certain object size to which the sensor will react.

Budget motion sensor Navigator NS-IRM04-BL is well suited for the development of
automated lighting, as it has excellent technical characteristics: delay time off from 10 s to 4
min, range - 12 m, maximum viewing angle - 180 degrees, illuminance - from 5 to 2000 Ix,
operability at temperatures from -26 to 45 degrees, the degree of protection of the sensor -
IP44. The motion sensor is installed at a height of 2-2.5 m (Fig. 6). Approximate cost of 2 000
rubles.

The next step is to select the lighting fixtures. The number of fixtures depends on the
size of the plot and the area to be lit. Today there is a wide range of lighting sources lighting:
- Facade. Often used in groups, illuminate not only the walls of the house and buildings, but
also separately can highlight the door, porch or balcony.

=
=l

o

N

Figure 6. Motion sensor Navigator NS-IRM04-BL.

- Wall-mounted and wall and ceiling-mounted. Includes facade and other models, they
are hung on walls and ceilings, often used in semi-open structures.
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- Landscape. Used mainly for decorative solutions, which are limited only by the
imagination of designers.

- Suspended. This type of lighting source is usually hung on special poles.

- Ground. Most often illuminate paths and paths of the site, installed in the ground.

- Spotlights. Combine security and lighting.

- Built-in. Models of this type can be used quite varied, embedded in curbs, steps, tiles
it all depends on the imagination.

- Garden, architectural garlands. These economical and reliable LED devices are
stretched outdoors, mainly as decoration.

For this automated lighting system, the following lighting sources were selected facade
and landscape lighting sources. After installation of the selected relays and light fittings, the
equipment is connected to the controller [5]. The controller is usually installed in the house or
in a separate structure on the site structure on the site. Through it, the lighting can be
controlled remotely, that is an additional convenience when installing an automated lighting
system.

The purchase of all automation equipment will cost approximately 80 000 rubles. As a
result of the arrangement of equipment described above was assembled an automated system
of outdoor lighting of the countryside site, which meets all the requirements of the customer:
maximum illumination of the territory, ensuring safety and saving of electricity.
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Hawyk Omutpuin Cepreesuny,

C1ypeHT Kadenpbl TENMOCUNOBLIX YCTAHOBOK U TEMJIOBLIX ABUraTenen,
CaHkT-lleTepbyprcknin rocygapCTBEHHbI YHUBEPCUTET MPOMbILLUSIEHHBIX TEXHOMOMMA 1
OnsanHa. Beiclwias wkona TEXHONOrMnN N SHEPreTUKN

HeunTtannos Bacunuin Bacunbesuny,

KaHg. TexH. Hayk,

OoueHT Kadeapbl TENSIOCUIOBLIX YCTAHOBOK U TEMNJIOBbLIX ABUraTenen,
CaHkT-lNeTepbyprckuii rocyaapCTBEHHbIN YHUBEPCUTET MPOMBbILLIIEHHbIX

TEXHOOrMN 1 an3ariHa. Beiclwas WwKona TEXHONOrMN U SHEPTreTUKN

Abstract . The paper considers various types of geothermal resources, including hydrothermal systems, systems with
dry hot rocks, and shallelying geothermal resources, as well as technologies for thetfinesd :steam plants, binary cycles,
dry hot rock systems, direct heat use, and geothermal heat pumps.

Keywords: geothermal energy, sustainable energy, energy resources, hydrothermal systems.

OooaeROIBRfra80 3R33%5926309fHoaROIBYHINg caeH) 33aY, YqdiI
3036809Hf, 30368090H 3 3] go9o9 y¥ya3tyodssos ega3avR90, 09 saddabRdc
2g o23cadi baYRoa0t: €3tosha eR3aYhRa 338R260202, fo2aR3o0Raeaoa@odqdh
eaedR o9 yaaea3s5Rdiaha gaeda¥Yha osaRza3f.

tdiya¥Yha yda¥R3oRdi a Rt Laa3yot, }] 38a6Y0 YRt L203yad
yoes3aga3sRdi aha 30236a9Hf.

PeueH3eHT: MapTexa AnekcaHap Hukonaeesny — KaHaMOaT TEXHUYECKNX HAyK, AOLEHT.
HoueHT ®IB0OY BO «PITAY-MCXA um. K.A. Tummnpssesar»

B coBpemeHHOM Mupe, roe sHepreTndeckne noTPeOHOCTU HEYK/IOHHO pacTyT, a
BOMNPOCHI OXPaHbl OKPYy>KatoLen cpefbl BbIXOOAT Ha MEpPBbIA MnaH, MOUCK YCTOMYMBLIX W
9KOJIOMMYECKN YUCTbIX UCTOYHUKOB SHEPrUN CTAaHOBUTCHA OOHON U3 Hambonee akTyasbHbIX
3apad. NeoTepmanbHas aHeprus, Bonsowarowas B cebe TENMOBYO MOLLUb, 3aK/IHOYEHHYIO B
Heapax Hallein nnaHeTbl, NpeacTaBnsaeT coboi YHUKanbHbIN pecypc, CNoCcOobHbIN obecnevnTb
Kak Hafe)XXHOe OTOrMNeHne, Tak N ctabunbHoe aneKTpocHab>keHue [1]. B oTanydme ot Takmx
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BO30OHOBJ/ISIEMbIX NCTOYHUKOB, KaK COJIHEYHAs WM BeTpoBasi SHEPrus, Ybs AOCTYMHOCTb
HaNpPsMYKD 3aBUCUT OT MOrogHbIX YCNOBUA U BPEMEHWU CYTOK, reoTepMasibHas 3Heprus
ABNSAETCA MOCTOSHHBIM U NPefcKasyeMblM WCTOYHUKOM, He MOABEPXXEHHbIM BIINAHUIO
aTMOCEepPHbIX KanpusoB. JTO penaet e€ ocobo npuBrnekaTtesnlbHON Ans OOSrOCPOYHOro
N1aHNPOBaHUS SHEPreTUYECKON NHPPACTPYKTYPbI, CHUXKEHUS 3aBUCUMOCTN OT UCKONaeMoro
TonameBa u obecriedeHns 3HepreTMyeckon 6GesonacHocTn. bonee Toro, reotepmarnbHas
9Heprus, NCNoJsib3ysa NPUPoLHoOe TENI0 3eMnn, He NPOU3BOANT BbIGPOCOB NapHNKOBbLIX ra30B
npn MUCNonb30BaHUM, CNOCOBCTBYS CHUXKEHUKD yrnepopgHoro cnepa. B gaHHoOM cTaTbe Mbl
COBEpPLUMM MNyTellecTBNe B MUP reoTepMasibHON 3Heprum, paccMOTPUM eé pa3HoobpasHble
BUObl W TEXHOMOMMW WCMOMb30BaHWsA, AeTaslbHO npoaHannampyem e€ noTeHuman wu
OorpaHn4eHusl, a Takke obCcyguM nNepcnekTUBHYK POJib 3TOro BO30OHOBASAEMOro pecypca B
dhopmmpoBaHun ByayLlero aHepreTn4eckoro naHgwadra.

leoTepmasnibHasa 3Heprus He SABMSEeTCS OOHOPOAHBIM MOHATUEM, OHa MPOSBASETCA B
pasnnyHbIX opmMax, Kaxxpgasa u3 KoTopbix TpebyeT NpUMEHEHUSA cneunanbHbIX TEXHONOMMMA
0151 n3BneYveHns n npeobpasoBaHus. [ Ny6oKo B Hegpax 3eMiin CKpbIBaOTCA pa3HOOOpasHble
TENMOBbIE pe3epByapbl, KOTOPblE MOXHO KrnaccuuumpoBaTb Ha TPU OCHOBHbIX BuUAa:
rmapoTepMasibHble CUCTEMBbI, reoTepMasibHble CUCTEMbl C CYXMMW FOPSAYMMY nopodamn u
MenkKoszanerawowe reotepmMmasnbHble pecypcbl (Tabn. 1). mgpoTtepmalnbHble CUCTEMBI
npencTasnsaT cobon Hambonee pacnpoCTpPaHeHHbIn BUL reotepManbHOn dHeprun. OHn
COCTOSAIT N3 NOA3EMHbIX Pe3epBYyapoB, HAMNOJIHEHHBIX FOpsiYe BOOON 1 nNapom. TemnepaTypa
N OaefieHne B 3TUX pe3epByapax MOryT CYLLEeCTBEHHO BapbMpoOBaTbCs, YTO onpenensier
cnocobbl MX WCMNOJSIb30BaHUA. BbiCOKOTEMNepaTypHble rMAPOTEPMASIbHbIE CUCTEMbI, C
Temnepatypon 6Gonee 150°C, Moryt wucnonb3oBaTtbCA [OAA MNPSMOro MNpou3BOACTBa
9NIEKTPO3HEPINN C MOMOLLBID NapoBbiX TypbuH. Bonee HM3KoTeMnepaTypHble pecypchl, C
Temnepatypon Hxe 150°C, MoryT ncnosb3oBaTbCs B OMHAPHbIX LUMKax onas NponusBonCcTBa
9NEKTPO3HEPIUN NN ANA NPSMOro otoryieHns [2]. [eoTepmaribHble CUCTEMbI C CYyXUMU
rops4MMn nopogamu, NPeacTaBnAnT cobon 6onee CNOoXKHbIN TUN reoTepMasibHbIX PECYPCOB.
B aTtom cny4vae, ropsiyme ropHble NOopoabl HaXoOATCA Ha 3HAYUTENbHOW rnybuHe, HO He
cofep>XaTt A0CTaTOYHOro KonmyecTsa Bofpl. [1na ncnonb3oBaHns TakMx pecypcos B Nopoabl
3aKka4MBaloT BOAY, KOTOpash HarpeBaeTCs, UUPKYIMPYys B TFOPHbIX nopodax, a 3aTem
N3BNEKAETCS Ha NOBEPXHOCTb B BUAE Napa Uav ropsiden Bogpl. Takasi TEXHONOrns no3sonseT
3HaUUTENIbHO pacwmpnTb reorpaduio NCMOMb30BaHNA reoTepMasibHOW 3Hepruv, penas
OOCTYMNHBIMA PECYPCbl, KOTOPble paHee CYUTAIUCh HENPUroAHbIMK O SKChnyaTauun.
Menkosaneratowye reoTepmMalsibHble PeCypChbl, B CBOK o4epeab, NpeacTasnstoT cobon Tensno,
HaxopsLweecs Ha OTHOCUTENbHO HebonbLION rnybuHe. BTO Tenso, Kak npasuio, MMeeT
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OTHOCUTESIBHO HU3KYID TeMnepaTtypy, HO MOXET 3(P(PEKTUBHO NCMNONb30BATLCA C MOMOLLBIO
TEMNOBbIX HACOCOB AJ151 OTOMMIEHUS U OXN1aXKAEHUS 30aHU.
Tabnuua 1
Knaccugukaumsa reotepmanbHbIX pe3epByapos

At tri bt
org/licenses/ by/4.0/d

Turn reotepmasibHOro Temnepartypa nybuHa OcHoBHble obnacTtu
o OcobeHHocTn
pecypca (°C) 3aneraHvis rNPUMEHEHVIS
Con,zggT(aoTrgap [MponsBoacTso
3NEKTPO3HEPrun
BbicokoTemnepaTtypHble AaBNEHN, (Npsimoe
M > 150 1-3KMm TpebytoTcA
poTepmasibHble AKTBHbIC 1Crnosib30BaHne napa),
TEKTOHNYECKMe MPOMBILLNEHHOES
TennocHab>xeHne
30Hbl
[MponssoacTso
roC;)f,e}g)ggT 3N1EKTPO3HEpPrum
HunskoTemnepatypHble pT ey6 rOTp'y’ (GuHapHbie LmKnL),
paryp <150 1-5KMm pevy npsimoe
rmopoTepmasibHble a(pheKTUBHOrO TEMIOCHABIKEHME
Tens006MeHHOro
(oTonneHwe n ropsyee
06opynoBaHus BOAOCHa6>XXeHMe)
TpebytoT
NCKYCCTBEHHON
) ) CTUMYIALMN MpounssoacTBO
Cyxue ropsiyve nopogsbl 150 - 300 3-10km (MHXEKLWS BOMb), B7IEKTPOSHEPIAM
6onbLune
ray6uHbI
["feoTepmasibHble
TEMNoBble HACOChI ANsi
Tenno rpyHTa u OTONEHIS W
Mernkosaneratotume <50-100 < 0.5km FPyHTOBLIX BOZ, OXNaXKOeHnsa 3aaHnn,
reoTepmMasibHble LOCTYMHO HEBOSTBLLING
fIOBCEMECTHO MPOMbILLUSIEHHbIE
00BHEKTHI
Vicnonb3oBaHne reoTepManbHONM  3Heprum  TpebyeT MNpPUMEHEHUsT  PasnnyHbIX

TEXHOMOMMN, afanTUPOBaHHbIX K KOHKPETHbIM XapakTepuctukam pecypcos (Tabn. 2). Ons
NPON3BOACTBA 3NIEKTPOIHEPIrN Hambosiee LWMPOKO WCMONb3YTCA napoBble TYpPOWHbI,
OUHapHbIE LUMKIbl 1 TEXHOOMMM CYXUX FOPSYNX NOpod, B TO BPeMs KakK Afs OTOMSIeHUs U
oxXnaXAeHnss NMPUMEHSATCA CUCTEMbl MPAMOro MCMONb30BaHUSA Ternsa U reotepMalsibHble
TennoBble Hacockbl. [MpsAMoe ucnonb3oBaHWe napa nogpasymMeBaeT HanpasfieHWe Cyxoro
napa, NOSTy4YEHHOrO rMAPOTEPMANBbHbIX CUCTEM,
HenoCpeACcTBEHHO Ha MapoBytlo TypOWHy, KoTopas, Bpawascb, NPUBOAUT B OelcTBue
reHepaTop, BblpabaTbiBalOWMNA 3NEKTPOIHEPIUID. IDTOT MeToh SBASETCA MNPOCTbIM U
9PPEKTUBHBLIM, HO MPUMEHUM TONBbKO O/ PECypCOB, KOTOPblE MPOM3BOAAT Cyxon nap
BbICOKOrO  gaBfieHusi. BuHapHbIn UMK WUCMOMAb3yeTca ANns  HU3KOTEMMepaTypHbIX
rMapoTepMasibHbIX PecypcoB, rae reotepmasnibHas BoAa He UMeeT OOCTAaTOYHO BbICOKOM

M3  BbICOKOTEMMEPATYPHbIX
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TemnepaTtypbl AN NPSAMOro UCMNOMb30BaHWs B NapoBo TypbuHe. B 3TOM uumKne
reoTepmarnbHas Bofa HarpesaeT paboyyro XXUAKOCTb C HU3KOW TOYKOM KUMEHUSA, KoTopas,
ncnapssicb, MNPUBOOUT B ABWKEHWe TypOuHy. ITOT MeToh no3BoNAeT 3P(PEeKTUBHO
NCMonb30BaTb PECYPCbl C YMEPEHHOW TeMrnepaTypon. TEXHOMOrms CyxXmx ropsidmx nopog
nogpasymMeBaeT Co3[AaHne NCKYCCTBEHHbIX MMAPOTEPMASIbHbIX CUCTEM NMYTEM 3aKa4yKu BOAbI B
ropsidne ropHble NOpoAbl N NOCNenyLWero ee N3BMeYeHNs B BUOe napa nim ropsayven sofabl
0N NPOW3BOACTBA 9fIEKTPO3Heprun. [na npsMoro uCNonb3oBaHus Tennaa ropsayas
reoTepMmanbHag BoAa U3 MAOPOTEPMASIbHbIX CUCTEM MOXET OblTb HanpasneHa
HenoCcpeacTBEHHO ANS OTOMMEHUS 34aHUN, Tennauy UM Aas NPOMBbILLSIEHHBIX MPOLECCOB.
"eoTepmMarsibHble TEMOBbIE HACOCHI MCNOMb3YIOT TEMJIO MEeNKo3anerarLwmx reoTepMasbHbIX
pecypcoB ANs OTOMMEHUS U OXNaXOEHUs 30aHui, 3abupas Tenao n3 3emnm M Bogbl U

At tri bt
org/licenses/ by/4.0/d

MOBbILLAS ero TeMnepaTypy 40 HEOOXOAUMOIrO YPOBHS.

Tabnuua 2
CpaBHUTENBHLIN aHaNN3 reoTepMasibHbIX TEXHOOrMM
CToumocTb
TexHonorus lMpymeHVMOCTb 3"”9’%’3“"”’ (TbIC. OcobeHHoCcTN
py6/KkBT)
Npsmas BbicokoTemnepaTypHble ﬂpoc{:gTi; O:TC T?;KMMM’
naposas paryp 10 - 25 225 - 360 AxopnT Anst
CTaHUMA napoBble MECTOPOXXAEHNS MECTOPOXKAEHNI C
BbICOKMM aBfieHeM napa
BuHapHas Hi3Ko- 1 MeCTOngﬂXOe'?.-IVI:ITIZ%n:VISKOM
P cpepHeTemMnepartypHble 8-15 270 - 450 poXacH!
3/1eKTpOCTaHUNA BOMISHBIE MECTOPOMIGHNS Temnepartypon, TpebyeTcs
paboyas XXUOKoOCTb
TpebyeT 6ypeHus Ha
6onbLune raybuHbl,
CraHuus cyxux Cyxue ropsiume ropHole 5-10 360 - 630 CNOXXHas TEXHOOrus,
rops4nx nopog nopogbl NnoaxoauT ONs PErMoHoB C
OrpaHNyYeHHbIMU
pecypcamu
Huskas cToumocTb,
Mpsamoe Hu3Ko- 1 BbICOKas a(pheKTUBHOCTb
cpepHeTemMnepaTypHble 70-90 90 - 225
oTonseHne npw HeNnocpeacTBEHHOM
BOASHbIE MECTOPOXAEHUS
MCMNONb30BaHWM Tenna
MopxoguT oNs LIMPOKOro
crnekTpa NPUMeHEHNIA,
"eoTepmanbHble Menkosaneratome
TpebyeT MUHUMASIbHBIX
Tennosble pecypchl, fitobble 300 - 500 135-270
Hacochl KIMMaTNHeCKNE 30HbI sarpar Ha ycTaHoBKY,
NCNonb3yeTcs Tenno
rpyHTa uav Bofpl

I'eOTepmaanaﬂ QHEeprunA, obnapas OrpoMHbIM NoTeHUMaNoOM OJid yaoBETBOPEHUA

pacTyLMX NOTPEeBHOCTEN B SHEPrK, SBASETCA BaXKHbIM 3/1IEMEHTOM YCTOMYMBOrO PasBUTKS.
Mo cpaBHEHMIO C WCKOMaeMbiM TOMUBOM, reoTepmasibHas 3Heprusi BO30OHOBNsSeMa,
MOCKOJIbKY TEMJIO U3 Heap 3emMnn NOCTOSIHHO nononHseTcs [4]. Kpome Toro, reotepmMasbHas
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SHeprus xapaktepusyeTcssi CTabuIbHOCTbIO W He 3aBUCUT OT MOrogHbIX YCJIOBUMN.
"eoTepmMarsibHble CUCTEMbI UCNONL3YIOT TEMO Heap 3eMnu ansa obecneyveHns TeNOM Lenblx
panoHOB 1AM ropofos. [opsvas Bofa U3 reoTepmalibHblIX CKBaXXUH TPAHCMOPTUPYETCHA NO
ceTn TpybonpoBOOOB K NOTPedbuTensam, roe vyepes TennooOMEeHHUKN nepepaeT Tenno and
OTOMMEHNNA 30aHUIA N ropsaYero BOAOCHAbGXEHNS, YTO NO3BOASET CHU3UTb 3aBUCUMOCTb OT
NCKOMaemMoro TOrMavMBa v YMeHbLUWTb BbIOPOCHI NaPHUKOBLIX ra30B. Takne CUMCTeMbl OCOOEHHO
9(PPEeKTUBHbI B pPeErnoHax C BbICOKOM reoTepManibHOM aKTUBHOCTbK), HO MOryT OblTb
afganTnpoBaHbl U ONs TEPPUTOPUIA C YMEPEHHBIMU pecypcamMm C UCMOSIb30BaHNEM TEXHOOMMIA
reoTepMalsibHbIX TernnoBbiXx HacocoB [5]. OpHako, paspaboTka W BHeOpeHue HOBbIX
TEXHONOMNN, TakMX Kak CTaHUMN CyXMX ropsymx MNOpoAd, TakXKe TpebyeT 3HauuTesbHbIX
Hay4HbIX MUccnegoBaHUn n paspaboToK, a Takxe (UHaHCUpoBaHUSA. HecMoTpsa Ha 3Tu
OrPaHMYeHnsi, WHBECTUUMN B eOTEPMAsIbHYD 3HEPrUK  ABASAIOTCA NEepPCneKTUBHbLIM
HarnpaBfleHMEM, NOCKOJIbKY OHa MNpeacTaBnAeT cobon HaaeXXHbI, SKONOMMYECKN YUCTbIN U
YCTON4YMBBIN NCTOYHUK 3Heprum gnsa éygyuiero.
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Abstract. The paper presents a conceptual modeling of the application of metamaterials to improve the efficiency of
photovoltaic converters (PVs). The study focuses on analyzing the possibilities of using metamaterials to improve light
absorption, reduce reflection, enhance the local electromagnetic field, and control light propagation in PESs. Modeling shows
that metanaterials can significantly increase the efficiency of solar panels.

Keywords: Metamaterials, photovoltaic converters, PVs, nanotechnology, light absorption, solar panels, efficiency,
conceptual modeling.

PeueH3eHT: MapTexa AnekcaHap Hukonaeesny — KaHaMOaT TEXHUHECKNX HAyK, AOLEHT.
OoueHT ®IEOY BO «PTAY-MCXA nmMm. KA. Tummnpsasesa»

Solar energy is one of the most promising renewable energy sources, and the
development of photovoltaic converters (PVs) plays a key role in its efficient utilisation.
However, the efficiency of current solar panels is limited by a number of factors, including
insufficient ability to absorb light over a wide spectral range, reflection losses, and limitations
in converting absorbed light into electrical energy. Metamaterials, artificially engineered
materials with unique electromagnetic properties, can provide innovative solutions to
overcome these limitations and achieve significant improvements in PVs efficiency. This work
focuses on conceptual modelling of the application of metamaterials to improve light
absorption and efficiency of solar panels, and analyses the potential advantages of different
types of metamaterials [1].

The research is based on conceptual modelling and analysis of the possibilities of using
different types of metamaterials to optimise the characteristics of PVs. This approach includes
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the study of the theoretical basis for the interaction of metamaterials with electromagnetic
radiation, as well as modelling of their integration into the PVs structure. The study is based
on a review of scientific publications, analytical reports and experimental data in the fields of
nanotechnology, optics and photovoltaics, and the use of electromagnetic theory principles
and numerical modelling. Various metamaterial designs, including plasmonic structures,
photonic crystals, metasurfaces and multilayer structures, are considered and their potential
to improve light absorption in different spectral ranges, as well as their impact on PVs
parameters, are evaluated. The modelling is carried out taking into account the physical,
electrical and optical properties of the materials used, as well as the conditions of their
integration into the PVs structure, including such parameters as layer thickness, refractive
index, and geometrical dimensions of the structures [2].

One of the key challenges is to ensure efficient absorption of sunlight over a wide spectral
range covering the UV, visible and infrared regions. Conventional materials and coatings used
in PVs have limited effectiveness in this context, especially when considering different angles
of light incidence [3]. Metamaterials such as plasmonic structures and metasurfaces can be
designed to induce resonant absorption of light in a given wavelength range. The use of
multilayer structures or metamaterials with gradient properties (e.g., varying period or shape
of elements) can allow broadband absorption to be achieved. This design flexibility can
maximise light absorption, thereby increasing the generation of charge carriers and the overall
efficiency of the PVs.

Another important aspect affecting the efficiency of PVs is the reduction of light reflection
from their surface. Conventional anti-reflective coatings based on the principle of thin film
interference have limited effectiveness and work only in a narrow range of wavelengths and
angles of incidence. In contrast, metamaterials can be used to create effective anti-reflective
coatings that reduce light reflection over a wide range of wavelengths and angles of incidence.
This is achieved by using sub-wavelength sized structures that are able to mimic an effective
medium with a smoothly varying refractive index, allowing the impedance between the air
medium and the FEP semiconductor material to be gradually matched, minimising reflection.

Metamaterials can be used to enhance the local electromagnetic field in the active layer
of FEPs, which directly affects the efficiency of charge carriers generation and conversion of
light into electricity. Plasmonic structures, in particular, can concentrate and focus light in a
thin layer of semiconductor, thereby increasing the intensity of light-material interaction and
photogeneration efficiency. In addition, the use of resonant metamaterials can enhance the
absorption of light in certain spectral ranges, increasing the quantum yield of the PVs

Metamaterials can be designed to control light propagation within the solar panel.
Conventional PVs often face problems with reflection light loss, as well as suboptimal light
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distribution within the active region. Metamaterials can reduce such losses by redirecting light
into the active region of the PVs, and also facilitate more efficient utilisation of thin layers of
semiconductor materials. This can lead to the development of thinner, lighter, and more
flexible PVs that have high efficiency and low manufacturing costs [4]. To illustrate the potential
of metamaterials, in the context of improving the efficiency of FETs, a comparative Table 1 is
provided to illustrate the expected light absorption, reflection, and overall efficiency when
using different types of metamaterials.

Table 1
Potential characteristics of PVs with metamaterials.
. . . . Efficiency
Metamaterial Type nghlt :[A_bsorp_Ilon L'th tBeerc_ttlon Increase Notes
(relative units) (relative units) (relative %)

Without Baseline
Metamaterials 1.0 0.2-0.3 0 performance of
(Standard PV) standard PV cells

Plasmonic Effe_ctive for
Structures 1.3-1.5 0.1-0.2 15-25 enhancmg the local
field.
Improves
Photonic Crystals 12-14 0.05-0.15 10 - 20 absorption by
controlling light
propagation.
Reduces reflection
Metasurfaces (Anti- 12-13 0.02-0.08 10-15 and increases
reflective) absorption over a
broad spectrum.
Complex approach
Multilayer combining several
Structures with 1.5-1.7 0.01-0.05 25-35 effects for
Metamaterials maximum
efficiency.

The use of metamaterials in PVs has the potential to significantly increase their efficiency,
opening new perspectives for the development of solar energy. Conceptual modelling and
theoretical calculations show that metamaterials integrated into the PVs structure can increase
light absorption by 30-50% compared to conventional technologies [5]. Combining different
types of metamaterials optimised for different tasks (broadband absorption, reflection
reduction, field enhancement, light control) can allow even higher values to be achieved.
Moreover, metamaterials can reduce losses in thin layers of semiconductor materials, which
makes it promising to use thinner and cheaper layers, reducing the overall cost of solar panel
production and increasing their flexibility [6].

MISIS National Research Technological University is conducting research on the
application of metasurfaces to improve the efficiency of solar cells. These metasurfaces, which
are thin films with a periodic structure of nanoscale elements, modify the properties of light at
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the interface. MISIS developers model and optimise different types of metasurfaces made of
metallic or dielectric nanostructures deposited on a transparent substrate. The parameters of
these structures, such as shape, size and period, are selected to maximise the absorption of
sunlight in the desired spectral ranges. Experimental implementation involves fabrication of
the structures by lithography and thin film sputtering techniques, followed by integration into
a thin film solar cell structure. Studies have shown that the use of metasurfaces leads to
increased light absorption, especially in low absorption spectral regions, and can also provide
anti-reflection properties, which generally improves solar cell performance and efficiency.
However, there are challenges in scaling up production, the high cost of fabricating
nanostructures, the need for metasurfaces to be stable under operating conditions, and
difficulties in integrating into existing manufacturing processes. At the moment, despite active
research, commercial implementation of metasurfaces developed at MISIS in industrial solar
panels has not yet been realised. Further research is aimed at overcoming these difficulties
and realising the potential of this technology to improve the efficiency of solar energy.

Conceptual modelling of the application of metamaterials in photovoltaic converters
demonstrates a high potential to significantly improve their efficiency and reduce their cost.
Metamaterials offer new opportunities to improve light absorption, reduce reflection, enhance
the local electromagnetic field, and control light propagation in PESs. Further research
involving experimental implementation of the proposed concepts and optimisation of
metamaterial parameters could lead to next-generation solar panels with improved
performance, lower cost, higher availability, and higher efficiency, thus contributing
significantly to the diffusion of renewable energy.
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BnvaHne aMmounoHanbHbIX pacCcTpPONCTB Ha Nogaep kaHne XpoHM4Yeckom 60nm B CrvHe y
naumeHToB C ONeprupPOBaHHbLIM NO3BOHOYHUKOM
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ncuxonorus, ®r60Y BO «MPUBOMKCKNN NCCIEOOBATE/IbCKN MEOVLUVHCKININ
YHUBEPCUTET» MuHuctepcTtsa 3gpaBooxpaHeHnss Poccunckon ®epepauuyn
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Abstract. In this article, the author examines the influence of emotional disorders on the maintenance of chronic
pain. The author focuses on psychological aspects, analyzes the characteristics of emotional disorders. In conclusion, the
author makes a conclusion abdbe high importance of providing qualified psychological assistance to patients of this
category. This article will be useful for theorists and practitioners, teaching staff and students, as well as a wide range o
readers.

Keywords: emotional disorders sgchological state, pain, chronic pain, operated spine, psychological aspects.
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PeuenszeHT: lNeTpoBa MapuHa MuxannosHa - [JokTop MeguUMHCKNX HaykK, npodeccop,
3acny>XeHHbIn Bpa4 PO. [NepBbin npopekTop, 3aB. kadeapon NoANKINHUYECKON Tepannn n
ceMenHon meguuuHel ¢ kypcom MO. Ynen paboyen rpynnel PKO «TepaneBTn4eckue acnekTbl
Kapaunonorn4eckonm npakTukn», YneH npasneHnst PKO, yneH ueHTpanbHoro coeeta PHMOT

[MCUXONOrMYEeCKUn  OUCTPECC MOXET MNOBAUATL Ha pes3ynbTaTbl  XUPYpruv
NO3BOHOYHUNKA, M MauneHTbl C XPOHUYECKON BOMbIo B MOACHULE YacTO NMEKT HECTaOWTbHBbIN
NCUXONI0rNYeCKUN NPOousb.
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HekoTopble  mnccrnegoBaHWsA  MOKasbiBalOT, YTO  CTyneH4YaTtoe  yBenvyeHune
NCUXOSIOMMYECKOro CTpecca OT CaMoro NPOCTOro COCTOsHUA Yy 6onblUMHCTBA ntogen 6es
6ornen B cnvHe A0 caMoro 60sbLIOrO Y TeX, KTO UMeeT XPOHUYECKYIO 60Mb B MOSICHULE.

HecmoTps Ha o4eBUOHYIO KOppPenaumo, HabnogaeMyo Mexay XpoHNU4YeCKon 60Mbio B
NOSAACHMLE N NCUXONOMMYECKNM CTPECCOM, TOYHOE OBOCHOBaHMeE, fiexxallee B OCHOBE 3TON
CBSI3U, HE ACHO.

B HacTosilee Bpemsi, MHOIMMe Yy4eHble MPU3HAKOT CJ/IOXKHbIE CBA3N  MexXxay
PU3NONOrNMYECKM COCTOSAHMEM UM OONE3HBbIO NaumMeHTa, MCUXUYECKUM COCTOSHUEM U
UHTepnpeTaunein 6onesHn, a Takke JMIoObbIMA COOTBETCTBYIOLMMN KOHTEKCTYyaslbHbIMU
nepemMeHHbIMU. [CuXn4eckoe COCTOSHNE YenoBeEKa MOXET BIMATb Ha ero hr3nonornvyeckoe
6naronony4yne n Ha0boPOT; COCTOSIHME €ro Tefla MOXXET BANATb Ha €ro XXN3Hb HE3aBNCKMO OT
dunsmonorndeckon npouenypbl 3aboneBaHnsa. OTU UOEN >XXU3HEHHO BaXKHbl, MOCKOJSIbKY
Npo6nemMbl C NCUXUYECKNM 300POBLEM MOTYT BANATb HA 3(EKTUBHOCTb JIEYEHUS.

MHOrO4YMCNEHHbIE NCCNEOBaHNS MOKasbiBaT, YTO MEXNYHOCTHbIE MEePEMEHHbIE
OoKasbIBaloT narybHoe BnusiHne Ha feveHne 3aboneBaHnin No3BoOHOYHKKA. B HacTosiwee Bpems
YCTaHOBJ/IEHO HEeONaronpusATHOE BAUSIHUE TPEBOXHOCTU Ha pe3ynbtaTtbl Tepanun. OgHako
MHOIMMe Bpayn-BepTebposiorn No-rnpexxHeMy He 3HaT 00 3TUX BO3MOXKHbIX MOCNeACTBUSX.

PaccMoTpuM 4TO XXe Takoe CUHOPOM OMNepUpPOBaHHOIO MO3BOHOYHIMKA.

CuHgpoM onepupoBaHHOro no3BoHoYHMKa (COlN) — 3TO KOMMAEKC CUMMNTOMOB,
NOABUBLLUNXCS NOC/e NPOBEAEHHOIO XNPYPrn4eCcKoro sie4eHns no NnoBody AereHepaTuBHOMo
NOPa)KeHUs1 MO3BOHOYHMKA. T.e. 9TO YCMNELIHO BbINOHEHHAs oOrnepauus, B XOOe KOTOPOMN
YCTPaHAITCA AereHepatBHble NoBpexaeHus. Kasanock 6bl, NpuynH gna 6onm Het, a 6onb
COXPaHSETCA NOTOMY YTO YENIOBEK TPEBOXHbIN, HAXOOUTCA B TPEBOre U aenpecun, To ecTb
cyLecTByeT (hakTop BAMSHUA NCUXONOMMN Ha CoOXpaHeHne 6onu.

YacTto cny4daeTcs TakK, 4YTO MNOC/ie YCnewHO npoBeAeHHON onepauun, 605nb
COXPaHSIETCHA, 3TO CBA3AaHO C TPEBOrowW, Aenpeccuen U MAOXUM HACTPOEHWEM, KOTOopble
nopaep>XnBaroT 60nb. Y ONTUMUCTUYHBIX NIIOAEN Mocrne ornepaummn Ha no3BOHOYHUKe 605b
ywna, a y TPeBOXHbIX OcTanacb (AN MOHUMaHUS LWMPOKOMY KpYry uutatenen, aTo
Ha3bIBaeTCs CMHAPOM OMNepPUPOBaHHOIO NO3BOHOYHNKA). [10 AaHHOMY BOMPOCY YacTo BeAyTCS
CNOPbl HEBPOJIOrOB M HENPOXUPYProB 1 UX B3rNS4bl MOPON 3HAYUTESNIBHO OT/INYAKOTCA.

MpeponepaunoHHas TPEBOXXHOCTb, KOTOPasi B OCHOBHOM CBSi3aHa C XUPYPrMyeCcKumm
hakTOopamMun, pacnpocTpaHeHa y nauMeHTOB BCEX BO3PacTOB, M MO3TOMY B 3apyOexxHbIX
MEOULIMHCKNX YYpeXXaeHnaxX 4acTo npegnaraetcs npegpeabnnmrauus.

NMpeponepaunoHHoe  obBy4eHMe  MOXET  CnocobCTBOBaTb  MCUXONOrMYECKOMN,
9KOHOMNYECKOM N KIMHMYECKOWN peabunutaumm nauneHToB. [MonoXXmntenbHbli addekT BO
BPEMSI paHHEro BOCCTAHOBJIEHUSA MOC/e onepaumn CBA3aH C NyHwMmn (QyHKUNOHANbHbIMU
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pesynbTatamu, B TO BpeMS Kak oTpuuaTenbHbli addekT CBA3aH C MOBbILEHHON
NHBaNMOHOCTbIO, CBA3aHHOMW C 60Mblo, N NomMexamn oT 6051 nocne onepaunn. lenpeccus Bo
BpeMsi paHHel (as3bl BOCCTAHOBJMIEHMS TakXe CBsA3aHa C MOBbILWEHHON WHTEHCUBHOCTBLIO
6onun, nomexamn ot 60nu.

[Mo3TOMY NCUXMYECKOE 300POBbE CNenyeT OLUeHMBaTb N NOAOEPKXUBATb TaKXKe nocne
ornepauun y rnauMeHToB, MNepeHecwnx onepaumto Ha MNO3BOHO4YHMKE. BmelwaTenbctsa,
BKJIIOYass MOSUTUBHYIO MNCUXONOIMNIO, BAWSKOT Ha BoOCnpuaTtne 60aM M yMEHbLUAOT ee
WHTEHCUBHOCTb. BmewaTenscTtBa NO3UTUBHOWN NCUXonornn NoAAEP>XXMNBAKOT
ncuxonorn4yeckoe 6narornosiyyne naumeHToB, WX MO3UTMBHBLIM PECYPCHbIN MOTeHUnan u
HaBblKM aganTauuun, U 3T MeToObl MOryT OblTb MCMObL30BaHbl Y NAUMEHTOB, NEPEHeCLUnX
onepauuio Ha NO3BOHOYHUKE.

O6paTtnmMcs HenocpeacTBEHHO K BANAHNIO SMOLMOHAsbHbIX PaCCTPONCTB.

CneunanucTtbl OTMeYarT, 4YTO Noan ¢ O6eCCOHHULEN, TPEBOXHO-AENPECCUBHbBIMU
paccTponcTBamMun, CKITOHHOCTbLIO K MaHNYECKNUM aTakaM CTankmearTcsa ¢ npusHakamm COlMN Ha
TPeTb Yalle, YeM NauneHTbl C aHanorn4HbIMyM 60NE3HAMU NO3SBOHOYHNKA, HO 6€3 MCUXNYECKUX
HapyweHun [1]. PUCK nocneonepaunoHHbIX OCMAOXHEHUN MoBblWaeTcs cpeon 60MbHbIX,
NMEIOLLNX CEMENHBbIE, CoUMalbHble N SKOHOMUYECKNE NPOo6eMbI.

Kaknm 06pa3omM Hann4yme Takoro amMoumoHanbHoro gmcbanaHca MOXXET OKasblBaTb
BnnaHue Ha COIl?

Bo-nepBbIX, [OBOSIBHO 4acTO TPEBOXXHO-AEMNPECCUBHbIE PacCTPONCTBa NPUBOAAT K
6eccoHHuuUe, a ona nauueHTa ¢ COlN KpailHe Ba)KHO He TONbKO CcObtofeHne pexxnma paboThbl
N oTablxa, HO TakXke N obecrneyeHne BCEX YCNOBUIA ANA TOro, 4tobbl Takom oTabixa Obln
KOMOPTHbIN. BeCcCOHHMLA NPUBOANT K NepeXXmnBaHnsaM, BOSIHEHNSIM, HEPBO3HOCTN, NpUYeM
Kak OHEM, TaK N HOYbIO. DTO NPUHOCUT (PU3NONOrMYecknin aucbanaHc, KOTopbI HE MOXET HE
CcKasaTbCs 1 Ha COCTOSIHUN MauneHTa.

Bo-BTOpbIX, Npoaomkas pacCMOTPEHNE Bonpoca, 0603Ha4YMM Takxe, YTo B Nogo6HOM
CUTYyaunn KpamHe BaXKHbl, KakK y>Ke OTMeYasiocb Bbille, F(PaMOTHO OpraHU30BaHHbIE YCI0BUSA
ona otabixa. Tak, maTtpac Ha KpoBatn OOMKEH ObiTb yOoob6HbIM, nogobpaHHbIM Nof,
KOHKPETHbIN OpraHn3M, 4Tobbl NaUMEHT HE UCMbITbIBaS OUCKOMMOPT HE TOJSIbKO B 06n1acTu
NO3BOHOYHUKA, HO 1 B LiefIoM. Pacnonarasicb Ha OTApIX, NauneHT JO/MKEH ObiTb YBEPEH B TOM,
YTO He NOSYYUT 6ONE3HEHHbIX OLLyLLEHN [2].

B-TpeTbnx, He Oygem 3abbiBaTb O6OWME CUMMNTOMbI TPEBOXXHO-AEMPECCUBHbBIX
PacCTPOMCTB KaK TaKOoBblX, BeAb B OOMNbLUMHCTBE Clly4aeB TakuMe SMOLMOHAsbHbIE
nepeHanpsi>XxeHns XapaKkTepusylTcs NOCTOSAHHBLIMU nepeXxnBaHnsiMu, npuyem
6e30CcHOoBaTeIbHbIMI, YyBCTBOM TPEBOMN, BOSIHEHUS, HEPBO3HOCTU, & TaKXe pPAgoM OpYyrnx
aHaNoOrn4YHbIX OLLYyLWEHUn. HekoTopble M3 HUX B 3aBMCUMOCTU OT CTEMEHN TPEBOXXHO-
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OENPecCnBHOro pPaccTpoMCcTBa Kak TakKoBOro MOryT [AoXoouTb OO MaHMakasbHOro
BblpaXkeHus. [10aToMy Aaxke He UCMbITbIBas (PaKTUYECKM 3HAUNTENBbHYIO 60J1b, TEM HE MEHEE,
B peasibHOCTM NauneHT MOXKET «HaKpy4mnBaTb» cebs1 0 TOM, YTO UMEET HeraTUBHbIE OLLYLLIEHWS,
ncnblTbiBaeT 60/b UM Kakne-nmbo MHble oTpuuaTtesibHble amouun. 3TO, B CBOKD O4Yepenb,
NPUBOAUT K 6osiee Cepbe3HbIM MEPEXNBAHUAM: «MOXET, Y MEHS YXYALUNIOCb COCTOAHNE?»,
«He TpebyeTcsa MM MHe ewe ofHa onepaunsi?», «HaCKOJSIbKO MO3UTMBHO MpoLunia onepauus,
eCnn MHe CcHoBa 005bHO?». Takue paccyxgeHusi, 0e3yCnoBHO, He [fenawT nydwe
NCUXO3MOLMOHASIbHOE COCTOSIHME NaUMEHTa, Y)Ke OTArOLEHHONO XPOHMYECKON 601bI0.

B-uetBepTbix, COl BbIHY)KOaeT nauueHTa TwaTenbHO cCneguTb 3a CBOMM 00pasom
XKWU3HW, rPamMoTHO nNfaHuMpoBaTb CBOW [AOENCTBUS, CBOWN pPEeXUM [HA, u3nyeckne u
NCUXONOrM4YecKne Harpysku. 3AecCb BfIMSHME OKasblBaeT U TPEeBOXHO-AENPECCUBHBIN
CUHAPOM, Korga naumeHTta 6ykBasibHO MaHMakasbHO HaYMHaltoT NpecnefoBatb pPasfnyHble
CTpaxu: BOPYr S He TaK NndAry, He Tak csagy, HeyAayHO HakMoHICb U T.4. Bo3MoXHO
BO3HUKHOBEHME MaHMYECKUX CUTyauuin, NPUCTYNOB TPEBOXXHOCTU M OPYrMX aHanornyHbIX
cuUTyaumin, Korga nauuMeHT BHOBb «Hakpy4yuBaeT» cebs, NpuBOAs K YXYALWEHUO CBOEro
NCUXO3MOLMOHANIBHOrO COCTOSHUA. B pesynbTaTe naumeHT HaxoguTcss B MOCTOSAHHOM
HanNpPs>KeHUN, N 3TO He MNO3BONSET eMy AeNCTBOBaTb CBOOOAHO, HE UCMbITbIBAA cTpaxa 3a
CBOW opraHusam [3; 5].

AHanormyHbiM 06pa3oM MOXXHO OXapaKTepusoBaTtb, Hanpumep, nauyueHta ¢ COIll, B
cemMbe UM Ha paboTe KOTOporo HabnopawTca onpefeneHHble npobnembl. Kak 1 Bbilwe,
COBOKYMHOCTb MOCNEACTBUN MOXET OblTb CaMoOil pa3HoW. Tak, Ha cTagun peabunurtauum
naumeHty ¢ COIll Tpebyetca cospaHne KOMGOPTHOWM MCUXONOrMYEeCcKon OBCTaHOBKM,
oKasaHue Nopaep>XKu, MOHUMaHus, YToObl ero peabunuTaumMoHHbI nepuog 6bin Hanbonee
appeKkTUBHLIM. aeanbHbIi BapuaHT s paboTbl — NONY4YMTb HA BpeMs peabunmntaumoHHOro
nepuoga 60AbHUYHBIN NUCT, OQHAKO XpOoHMYeckne 60aM MOryT COMpoBOXAATb NauneHTa u
fanee, Korga peabunutaunoHHbIN Nepuog yxe 3aseplueH. B Takom cnyvae TpeboBaHnsa K
obecrneyeHnto NCMxonormyeckoro 6aarononyyns COXpPaHaTCa, HO K HUM 006aBnsoTcs U
YCNOBUSA AN CHKEHNST (DU3NYECKNX HArpy3o0K.

Ho obpatmMmcsa K Harpyskam MNCUXonorn4ecknm. Pasgenum mnx Ha Tpu KaTteropuu.
[MepBas — 9TO OTCYTCTBUE NOHUMAHUA, NPUHATUS HAIM4YMSa Y naumeHTa npobnemel. B pabote
C ncmxonormyeckumm npobnemamm NogobHoOe BCTpevaeTcHa AOBOJIbHO YacTo («— Y MeHs 6onnt
cnuHa. — A 'y MeHsl ronoBea, 1 4YTo?»). Bnocnegctenm nogobHasa TakTnka MOXXeT NPUBECTU K
TOMY, YTO NauUMeHT 1 BOBCe ByaeT naberatb coobLuatb 0 cBOUX Npobnemax nnm 601e3HEHHbIX
oLyLLEeHNAX cobeceqHNKy, KOTOPbIA He BblpaXXaeT noHMMaHue. MNpnyeMm noHMMaHue — 3To
HaVMeHbLUNA YPOBEHb, akTyasnbHbll Ona nboro cobecegHnka BHe 3aBUCUMOCTM OT ero
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cTartyca [4]. 3To MOXeT ObITb NaccaXxup B METPO, KOTOPLIN Bblpasusl NOHUMaHue 1 yCTynun
MecCTO, T.e., abCONTHO HE3HAKOMbIN YEeOBEK.

BTopoii ypoBeHb — 3TO OTCYTCTBME HeraTMBHOro BAMsAHWUSA. Hanpumep, cobecegHuk
MOX>KET 3aBe40MO NPOBOLMPOBaTb KOHMMKT, MOHMMASs, YTO A5 NaumneHTa 3TO BrOJSIHE MOXET
3aBepwnTbCA OO0ME3HEHHO, OTArOTUTbL €ro XPOoHMYeckyw 6onb. HO ana nayueHta C
XpoHudeckon 6Gonbto n COIl amMounoHanbHble nepexnBaHuss B JIIOObIX BapuaHTax
NPOTMBOMNOKa3aHbl, MO3TOMY MWAEaNbHO, E€CAN OKPYXEeHUe naumeHTa C MNOHUMaHueM
OTHOCUTCSA K AaHHOW cuTyaumn. K coXaneHunto, Ha NpakTUKe 1 3TO TakKxXe ClyyvaeTcs Aaneko
He Bcerpa.

B-TpeTbux, HeO6XOOMMO TaKXXe BblpaXKaTb NOAAEPXKKY, 3TO 3aKIHOUUTESIbHBIN YPOBEHb
obecneYvyeHns NCMxonornyeckoro komgopTa. Tak, B cuTyaumu, Koraa oKpy>KeHue nauueHTta
Bblpa)kaeT MoOHUMaHue ero npobfsiemMbl, He BbICKa3blBAET HeraTuBHbIX OT3bIBOB,
Nnoaaep>XnBaeT M UHTEPECYETCA €ero 3A0POBbEM, MNAUMEHT HaxoguTCA B MaKCUMasibHO
KoMopTHON s cebss o6CTaHOBKe, YTO CNOCOBCTBYET NO3UTUBHOMY peabunntaumoHHOMY
nepuoay, NOMoraeT CHU3UTb XPOHUYECKYHO 60sb [5].

Mopo6HbBIX NPUMEPOB Ha NPaKTUKe AOBOJSIbHO MHOMO, Y B K&XXAOM U3 HUX, KaK BUAHO
N3 nNpencTaBfieHHOro Bbille aHanusa, BNSHME 3MOUMOHASIbHbIX PacCTPOWCTB  Ha
nopaep>kaHne XpoHnyeckon 6onm B crnvHe y nauneHtoB ¢ COlN Bcerga okasbiBaeTcs BeCbMa
3HaYUTENIbHbIM, M 3TO HEOBXOOUMO YYUTbIBaTb HE TOJSIbKO CamMOMy MauMEHTY, HO U ero
ceMeiHoOMy, paboyeMy OKpPYXeHU. OJTO CrocobCTBYeT He TONIbKO CMOKOWHOMY,
a(ppekTMBHOMY peabnnntTauroHHOMY Nepuoay, HO N YCKOPEHNIO CPOKOB BbI3A0POB/IEHNS.

Hanee 0603Ha4YMM KOYEBbIE BbIBOObI MNPEOCTAB/IEHHONO  Bbille  HAy4YHOro
nccnegoBaHus.

Mpexpe Bcero, cnegyeT oTMeTUTb, 4TOo COIll Ha npakTuke BbICTYNaeT AO0BOJSIbHO
pacnpoCTpaHeHHbIM 3aboneBaHneM, No mMartepuanam ctatucTuku, ot 10 go 34 % cnyvaes
onepaunoHHOro BMeLLaTeNbCTBa 3aKaHUYNBaOTCA KaKUMN-STMOO OCNTOXKHEHVSIMM.

MpuunHamm Bo3HUKHOBEHUA COl y naumeHTa MoryT 6bIThb cnegyowme:

— ONarHOCTUYECKNE OLLINOKUY;

— BpeaHble NPUBbIYKY;

— CONyTCTBYIOLME coMaTndeckne 3aboneBaHns;

— NCNXO3MOLMOHasbHbIE (haKTOPbI;

— 0COBEHHOCTN BOCCTAHOBUTESIBHOMO Nepruoaga;

— VHble [3].

Ha peabunutaumoHHOM nepuope W Aaxke MNOCNe ero OKOHYaHUs CTpaTernyecku
BaXHbIM ans  naupeHta ¢ COIl BbiIcTynaeTr obecneyeHne U3NOAOMNYECKOrO U
Ncuxonorn4eckoro KomdgopTa. Ha npakTuke ganeko He Bcerga nosyyaetcs JOCTUrHYTb
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BbICOKOW CTEMNeHn rapaHTMpPOBaHHOCTU U MEPBOro, U BTOPOro. Tak, B paboTe pacCMOTPEH
KOHKPETHbIN MPakTU4YeCcKnii NpUMep, Korga Hann4dve y naumeHTa TpeBOXXHO-AENPECCUBHOIO
paccTponcTBa HeraTMBHO cKasbiBaeTcs Ha nposieneHun COIll. B 4vactHocTn, B paboTe
NPUBOAATCA NPUMEPHI:

— 6eCCOHHNLa;

— OTCYTCTBME rPaMOTHO OpPraHN30BaHHbIX YC/IOBUIA 1S CHAa N OTAbIXa,;

— MaHnakanbHOEe BbIpaXXeHNe NepeXxnBaHuin, HePBO3HOCTU, BOSTHEHNI;

— 0CO0bIN 06pa3s XN3HW;

— NHoe.

B KoHeyHOM wuTOore, B pabote OTMeYaeTcs, YTO MOoAAep)XaHme MCUXONOrm4ecKoro
KomcopTta ana naumeHta ¢ COIl — KpallHe BaXkHaa M 3Ha4YMMas 3apada, KOTOpPYH Henb3s
UrHopMpoBaTb WM peann3oBbiBaTb HEOOCTAaTOMHO OTBETCTBEHHO. [lpuBedeHHble B
NCcneqoBaHUN NpPakKTUYeCcKue npuMepbl MOATBEPXKAAT OaHHbIA TEe3UC, PaBHO Kak U
KOMMEHTapun 3KcneptoB Mo Bornpocy [1; 4]. DTO cnocobCTBYET CHUXKEHUKD YPOBHSA
XpoHu4eckon 6onm B CNUHE, NPEnsaTCTBYET pasBuTUO OONEBbIX OLUYLEHUN, UnX
pacnpoCTpaHeHNo ganee no BCEMY OPraHn3mMy B LiESIOM.
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