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AZORBAYCAN RESPUBLIKASINDA ALTERNATIV (BORPA OLUNAN) ENERJi
MONBOLORINDON KOMPLEKS iSTIFADONIN ZORURILIYININ
OSASLANDIRILMASI

Texnika elmlor namizadi
Siyasat Ziilfigar oglu Mommodov

XULASO

Tadqiqatin magsadi- Elektrik sisteminin asas vozifasi elektrik talobedicilorini onlarin pasport gostariciloring
uygun elektrik enerjisi ilo tochiz etmokdon ibarotdir. Hal-hazirda Azorbaycan Respublikasinda bu istiqgamatli
islor elektrik sistemi torofindon yiksok saviyyado yerino yetirilir. Clnki mdvcud ononovi elektrik enerji
monbolorindoki elektrik generatorlart sistemlo sinxron rejimdo islodilir. Respublikada mdévcud elektrik
stansiyalarmim qoyulus giicii 7500 MVt-dan ¢oxdur. Ancaq orta talobat giicii 2500 MVt-dir.
Odur ki, 2020-ci ildo Davos sohorinds kegirilon Formda Azorbaycan ohalisinin elektrik enerjisindon istifadsnin
ol¢atanliq indeksina gdra diinyada ikinci yerds oldugu Formun yekun sonadinds oksini tapmigdir.
[stismarda olan elektrik stansiyalarinin ilkin enerji resurslarinin ilbail azalmast va stansiyalar torsfindon karbon
dioksidin CO; tursu anhidridlerinin  atmosfera\ atilmasimmin yer sothinin torpaglarinm, sularinin
cirklondirilmasinin gargismin almmast tgiin alternativ (barpa olunan) enerji monboalorinds istifads edilmosine
zorurot yaradir.
Alternativ (barpa olunan) enerji monbolarinin ilkin (giris) enerji resurslarinin potensiallarinin sutka orzindo
doyisdiyindon onlardan alinan elektrik enerjisinin ¢ixig gostaricilori do dayisocokdir. Ona gor do bu enerji
monbolarindon alinan elektrik enerjilarinin har birinin standarta cavab veroan gdstoricilora gatirilmosi va snanavi
sobaka ilo paralel islodilmasinin hoyata kegirilmasi problemi aktual olaraq qalmaqgdadir.\
Problemin holli tigiin dag caylarinin, giinos vo killok enerji potensiallarinin miioyyan edilmasi istigamstinds
todqiqatlar aparilmis va onlardan alinan elektrik enerjisindon kompleks istifado olunmasi sxeminin iglonilmasi
qarstya magsad qoyulmusdur.
Bunun iiciin ilk olaraq qoyulus giicii 2,8 MVt olan Samux Giinas Elektrik Stansiyasinda tadqigatlar aparilmigdir.
Olgmolor 240 giines panelinin inventorunun iizorindoki 6l¢ii cihazlari vasitosi ilo yerino yetirilmisdir.
Tadgiqatin metodologiyasi.-Tadqiqatdan alinan gostaricilorin kaskin farglonan giymatlarinin siradan ¢ixarilma
usulu ilo yerina yetirilmisdir.
Tadgiqatin tatbigi ahamiyyeti-Daha sonra tadqiqatlar dag c¢ay1 olan Qosqar ¢ayinin enerji potensiali tayin
edilmis va cay Uzarinds tikilocok kigik giiclii elektrik stansiyasinin tikinti islarinin smetasinin hazirlanmasi ilo
biznes plani tortib edilmis va igtisadi tohlili aparilmagla texniki-igtisadi asaslandirilmasi hazirlanmigdir.
Tadgiqatin naticalari-Kilak enerjisindon do enerji alinmasi tadqiq edilmisdir. Giinas, dag ¢aylarinin va kilok
enerji potensiallarindan elektrik enerjisi aliaraq va sinxronlagdirilaraq kompleks istifads edilmasi ilo dayaniqli,
keyfiyyatli, fasilasiz elektrik enerji tachizatina nail olunacaqdir.
Tadgiqatin elmi yeniliyi-Osaslandirmada asas yeniliklor asagidakilardir:

1.Cay Uzorinda kaskad tipli su hdvzalorinds hom da igmoali tomiz su ehtiyati yaradilsin.

2.Elektrik Stansiyasi sonuncu hévzodon ¢ayin axari istigamatinds muoyyan mosafads yerlogdirilsin.
Bununla stansiyanmn turbinina verilon suyun hindirlik gostericisi artirilsin va stansiyanin tohliikasiz istismari
tomin edilsin.
Acar sozlar: elektrik sistemlori, alternativ (borpa olunan), ilkin enerji resurslari, enerji potensiali, inventor,
ananavi, sinxron, kompleks istifado.
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Giris

Azorbaycan Respublikasinda ononavi mdvcud enerji monbalorinin glcl nazars
alinmaqla alternativ enerji monbalori hesabma enerji giiciiniin artirilmasi vo bununla da
Olkanin enerji tohlikasizliyinin yukssldilmasine nail olunmasi garsiya qoyulmugdur (Dovlot
Programi, 2004).

Elektrik sisteminin osas Vvozifosi elektrik  tolobedicilorini onlarin  pasport
gostaricilorina uygun elektrik enerjisi ilo tachiz etmokdon ibaratdir. Hal-hazirda Azarbaycan
Respublikasinda bu istiqgamatli iglor elektrik sistemi torofindon ylksok soviyyado yerino
yetirilir. Cunki mévcud ananoavi elektrik enerji monbalorindaki elektrik generatorlari sistemlo
sinxron rejimds isladilir. Respublikada moévcud elektrik stansiyalarinin qoyulus giicii 7500
MV1t-dan ¢oxdur. Ancaq orta talobat glicti 2500 MVt-dur.

Odur ki, 2020-ci ildo Davas soharinds kegirilon Formda Azarbaycan ohalisinin elektrik
enerjisindon istifadonin slgatanliq indeksina goro diinyada ikinci yerds oldugu Formun yekun
sonadinds oksini tapmusdr.

Istismarda olan elektrik stansiyalarmin ilkin enerji resurslarmin ilbail azalmasi va
stansiyalar torafindon karbon dioksidin  COz-nun tursu anhidridlarinin atmosfers\ atilmasinin
yer sothinin torpaglarinin, sularinin ¢irklondirilmosinin qarsisinin alinmasi {igiin alternativ
(barpa olunan) enerji manbolorinds istifads edilmasine zarurat yaradir (Statistik malumatlar,
2012).

Atmosferin nomliyi ilo sulfat, sulfit vo azot birlogsmalori torpaq sathins vo cay, doniz
Uzarina tokilon tursu birlosmalori torpaq sahalorinin mohsuldarligint azaldir. Suda va quruda
yasayan canli orqanizmlarin mahvina sabab olur (Mammoadov va Xalilov 2003).

Materiallar va metodlar. AR-s1 har il elektrik enerji istehsalini ilbail artiran dinamika
ilo inkisaf etdirir. 2030-cu ildo 6lkoado hasil edilocak elektrik enerjisinin 30 %-ni alternativ
(borpa olunan) enerji monboalori hesabina icra edilmasini hadof se¢misdir. Olkodaxili
istehlakdan artiq qalacaq elektrik enerjisini Avropa 6lkalorine ¢atdiracagini qarsiya magsad
goymusdur.

Elektrik enerjisinin istehsali (itkilor nozoro alinmaqla) istehlaki arasinda tarazlhigin
qorunmasi da elektrik sisteminin isinin vacib toalobidir. Alternativ (barpa olunan) enerji
monbalarinin ilkin enerji resurslarinin potensiallarinin sutka orzinds doyisdiyindon onlardan
alinan elektrik enerjisinin ¢ixis gostaricilori do doyisir. Ona goéra do bu enerji manbalarindan
alinan elektrik enerjisinin 6z aralarinda hom do ananavi enerji sistemina inteqrasiyasimi tomin
etmok tglin sinxronlasdirilmasinin hoayata kegirilmosi problemi aktual olaraq qalmaqdadir
(Mammadov, 2017).

Naticalar va mizakira. Qeyd edilon problemin holl edilmasi Ugiin alternativ (barpa
olunan) enerji manbolorinin ilkin enerji resurslarinin sutka, ay, fosil vo il arzindo insan
imkanlarindan asili olmayaraq doyismasini osas gotlrorok onlardan kompleks istifadasino
zorurat olduguna osaslanaraq giinesin dag ¢aylarinin vo kiiloyin enerji potensiallarinin saatlar,
glnlar va aylar tzra orta guclorinin 6l¢tilmasi Uzrs tadgigatlar aparilmisdir (Mommadov va
Hiseynov 2011).

Todgigatlar Samux Gilnoss Elektrik Stansiyasinda quragdirilmig 240 giines panelinin
birgo hasil etdiyi sabit coroyan gfaizli coroyana geviran inventorun zarinds qurasdirilmis
Olcii cihazlarinin gostaricilori osasinda aparilmigdir. Aparilmis todqiqatlarin bozi gostoricilori
verilmisdir.

Dag caylarmim enerji potensialinin tadqiqi Qosqar cayi tizorinds yerino yetirilmisdir.
Dag caylarmin osas xususiyyati giiclii yagislar vo gar orimasi dovrinds sel sularinin ¢aya
coxlu daslar, agac qirintilarina, bulaniq su amalo goldiyini vo homin sularm su hovzoalarini
doldurdugunu nozars alsaq bu halda dag caylarmm tizerindaki bandlorin kaskad tipli insas1
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tovsiya olunur. Bununla goalocokds algag bandli  birinci hévzads tomizlomoa islorinin
aparilmasi asanlasar.

Cadval 1. Samux Gunes Elektrik Stansiyasinda inventarlarin saatlar tizro gostaricilori

Tarix Saatlar
09-00 | 11-00 | 13-00 | 15-00 | 17-00 | 19-00
21.05.2016
Sabit gorginlik U giris 610 583 605 555 573 378
Sabit corayan A giris 14 15 65 23 14 2
05.06.2016
Sabit gorginlik U giris 577 556 563 560 566 548
Sabit corayan A giris 34 59 7 51 8 2
06.07.2016
Sabit garginlik U giris 552 561 562 580 557 541
Sabit corayan A giris 4,3 43 19 20 11 4,3
31.12.2017
Sabit garginlik U giris 460 580 621 659 400
Sabit corayan A giris 1,1 3 7 3,1 0,1

Manba: S.Z.Mammoadov, Z.0.Mammodov. Alternativ elektrik enerji monbalori ekoloji
tomiz miihitin yaradilmasinin va galocayin iqtisadi inkisafinin tomolidir.
(Tovsiya). Ganca 2017.

Cadval 2. Qosqar ¢aymnin layihads nazards tutulan hissasindaki ilin
aylar1 tizra su sarfi gostaricilori

Cayn adi

VI1I1.2011
1X.2011
X.2011
X1.2011
XI1-2011
1.2012
11.2012
111.2012
1V.2012
V.2012
V1.2012
VI11.2012
V1112012

ortaillik

Qosgar  ¢ayindan

axan suyun sorfi 62 |60 |81 |124

[EEN
o
EaN

91193 |162 |33,7|38 |284 |126|6,8

m3/san.

=
&
~

Manba: Dakasan-2 layihasi

Eyni zamanda elektrik stansiyasinin axirinci hovzasindan do xeyli aralida gaymn axari
istigamatinda tikilmasi ilo su turbininin giris enerjisini artacaqdr.
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Sakil I. Qosqar ¢aymin tadqiqat aparilan hissasinin vo Kigik gucli SES-in
yandan goriiniisi

1

2=

1a, 1b, 1c-su hdvzalari; 2a, 2b, 2c-band; 3a, 3b, 3c-al¢aq tazyiqli su borusu; 4a, 4b, 4c-tazyiq

tanzimlayici ¢an; 5a, 5b, 5¢c-hava ixrac borusu; 6a, 6b, 6¢-artiq su buraxan kanal; 7a, 7b, 7c-hovuzdan

artiq axan suyun siiratini azaldan qurgu; 8a, 8b, 8c-su gabuledici; 9a, 9b, 9c-siyirtma; 10a, 10b, 10c-
yuksak tazyiqli su borusu; 11 Kicik giiclii su elektrik stansiyasi (HES)

Manba: Dagkoson-2 layihosi

Belalikls turbinin girisindaki ya suyun handasi hiinddrliyantn Gzarino pyezometrik vo
surat basqisimin galinmasi ilo timumi basqi artirilir. Bununla da alinan enerjinin miqdari
artmis olacaqdir. Eyni zamanda bondlorin  hindurliklorini azaldilmaqla hidrotexniki
qurgularin dayanqilig: artirilacaqdir. Kaskad tipli su hovzalorinin insasi ilo keyfiyyatli tomiz
bulaq suyunun alinmasina nail olunacaqdir.

Aparilmis todgigatlar  noticasinds dag c¢aylarinin tizorindo tikilocok elektrik
stansiyasmin yaxmliginda dag zirvasindo ginoss, kiilok enerjisi ilo islodilocok elektrik
stansiyasmin tikilmasi daha mogsadouygun oldugu miioyyan edilmisdir.

Glnss, kiilok, vo dag caylarmin enerji potensiallarindan alinan elektrik enerjisinin
sinxronlagdirilaraq bir toplama sinindo birlogdirilorok kompleks sokildo ononavi enerji
monbayi ilo paralel isladilmasi naticasinds elektrik talobedicilorini dayanigli, keyfiyyatli vo
fasilosiz elektrik enerjisi ilo tomin edilmasino nail olunar. Torofimdon alternativ (barpa
olunan) enerji moanbalorindon kompleks istifadonin birxatli sxemi islonilmisdir (Mommodov
vo Mammadov, 2017).

Aparilmis todqiqatlarin noticasi olarag  tortib edilmis sxem osasinda enerji
monbalorindon alman sabit coroyanla akkumulyator batareyalarina doldurmaqla enerjinin
toplanib saxlanmasmi tomin etmok miimkiin olacaqdir. Bununla da kond toSorriifatinin
texnoloji amoaliyyatlarinin az giic tolob edon saholorinds istifado edilmoasi miimkiin olacaqdir
(Mammodov vo Babayev 2012).
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Sakil 2. Gunas, Kiilok vo Hidroelektrik stansiyalarindan istifadonin birxatli kompleks sxemi

1-Glinos paneli; 2-Invertor; 3-sinxronlasdirict qurgu; 4-kiilok ES mactast; 5-kiilok ES-nin
generatoru; 6-Toplayici sin; 7-Hidroelektrik stansiyasi; 8-Yuksaldici transformator

Homin sxemin torkib hissasi olan Qosqar ¢ayinin enerji potensialindan istifado
olunmasi tizro texniki-igtisadi osaslandirma hazirlanmigdir. Osaslandirmada avadanliglarin
secilmasi ilo yerino yetirilocok islorin smetasi, biznes plani vo iqtisadi tohlili do yerina
yetirilmisdir. Osaslandirma Alternativ Enerji Monbalori Uzro Dovilst Agentliyinds voa
Iqtisadiyyat Nazirliyinin Iqtisadi Islahatlar Elmi-Todgigat Institutunun Elmi-Suralarinda
prezentasiya edilmis vo misbat raylor verilmisdir (Mommadov vo G6zalov 2010).

Mogalods nozords tutulan biitiin islor Vo avadanhiglarin istismar1 qiivvads olan
elektrik qurgularmin istismarinda tohlikasizlik gaydalarma omal edilmasi  tadbirloring
asaslanaraq tochiz olunmusdur (Xalilov, Mommadov vs b. 2015).

Qeyd edilon ossaslandirmanin AR-nin isgaldan azad olunmus orazisinds yasil enerji
zonalarmin yaradilmasi tizra layihalondirmads pilot layiha kimi istifads edils bilor.

Yekun natica

1.AR-da Istilik vo Modul elektrik enerji monbalorinin atmosferi vo otraf miihiti
cirklondirdiyi nozoro almnaraq alternativ (barpa olunan) enerji monboalorindon kompleks
istifadoya zorurat yarandigi miiayyon edilmisdir.

2.Apardigim arasdirmalar ilo belo noticoya golmisom Ki, alternativ (barpa olunan)
enerji monbalorindon alinan elektrik enerjilori transformasiya olunmazdan ovval manavi
enerji sisteminin gostorising uygun sinxronlagd1 .rilmalidir.

3.Alternativ (borpa olunan) enerji manbolori ilo mévcud sobokalor ilo paralel
islodilmasi ilo elektrik talobedicilorinin dayaniql, keyfiyyotli vo fasilosiz elektrik tochizatina
nail olunar.

9dabiyyat siyahisi
1.21 noyabr 2004-cl il Azorbaycan Respublikasi (barpa olunan) enerji monbalarindan
istifado Uzro DOvlot programi. 8-15
2.Azarbaycan Respublikasmin Statistik molumatlari, (2020).

3.Mommadov. Q.S., Xalilov M.Y. (2006). Ekologiya vo otraf miihit. Baki. «ElIm»
nosriyyati. 608.
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JUSTIFICATION OF THE NEED FOR INTEGRATED USE OF ALTERNATIVE
(RENEWABLE) ENERGY SOURCES IN AZERBAIJAN REPUBLIC

Candiadate of technical sciencies S.Z.Mammadov
RESUME

The purpose of the research-The main task of the power supply system is to provide electricity
consumers with electricity in accordance with their passport data. Currently, in Azerbaijan Republic, this work is
carried out at a high level by the energy system. Because the electrical generators in existing conventional
energy sources operate in sync with the system. The installed capacity of operating power plants in the country is
more than 7,500 MW. However, the average power consumption is 2500 MW.

Therefore, the Form, held in Davos in 2020, is reflected in the final document of the Form, which ranks
second in the world in terms of accessibility index for the use of electricity by the population of Azerbaijan.

The annual depletion of the primary energy resources of existing power plants and the release of carbon
dioxide by the plants into the atmosphere necessitate the use of alternative (renewable) energy sources to prevent
contamination of surface soils and water.

As the potentials of primary (include) energy resources of alternative (renewable) energy sources
change during the day, the output of electricity from them will also change. Therefore, the problem of bringing
each of the electricity from these energy sources to the standards that meet the standard and use it in parallel with
the traditional network remains relevant.

In order to solve the problem, research has been conducted to determine the energy potential of
mountain rivers, solar and wind energy, and the goal is to develop a scheme for the integrated use of electricity
from them.

For this purpose, the first research was conducted at the Samukh Solar Power Plant with an installed
capacity of 2.8 MW. Measurements were made using measuring devices on the inventory of 240 solar panels.

Research methodology of the research-This was done by subtracting the sharply different values of
the indicators obtained from the study.

The practical importance of the research- Further studies were conducted to determine the energy
potential of the mountain river Goshgar River, and a business plan was prepared with an estimate for the
construction of a small power plant to be built on the river, and a feasibility study was prepared through
economic analysis.

The results of the research- Energy production from wind energy has also been studied. Sustainable,
high-quality, uninterrupted power supply will be achieved through the integrated use of electricity from the solar,
mountain rivers and wind energy potentials.

The scientific novelty of research- The main innovations in the justification are:

1. To create a reserve of clean drinking water in cascading water basins on the river.

2. The power plant should be located at a certain distance from the last basin in the direction of river
flow. Thus, the height of the water supplied to the turbine of the station should be increased and the safe
operation of the station should be ensured.
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Keywords: electrical systems, alternative (renewable), primary energy resources, energy potential, inventory,
traditional, synchronous, complex use.

OBOCHOBAHME KOMIIVIEKCHOI'O UCIIOJIb30BAHUA AJIBTEPHATUBHOI'O
(BO3OBHOBJISIEMOI'0) MCTOUHUKOB SHEPT' MM B A3EPEAMIXKAHCKOM
PECIIYBJIMKHN

Kanmunat texanueckux Hayk CusiceT 3yiabgurap oribel MamMenos
PE3YME

Heas uccnenoBanusi- OCHOBHAS 1IENb IEKTPUUECKUX CHCTEM COCTOMT M3 CHAOXKEHHS 3JIEKTPUUECKOU
SHEPrHU ANIEKTPUYECKUX MOTpeOuTeNnell CorjlacHO MaclopTHBIM AaHHBIM. B AzepOaiipkaHckoll pecnyOsiuke B
JTAHHOE BPEMS CO CTOPOHBI JJIEKTPUUECKOH CHCTEMBI B 3TOM HaIlpaBJIeHHH paboTa MPOM3BOAUTCS Ha BHICOKOM
YpOBHE. OTO MPOMCXOAUT B CBA3M C TEM, UTO JJIEKTPUYECKHE TEHEpaTopbl TPAAMUIMOHHBIX HCTOUYHUKOB
paboTaroT ¢ CHUCTEMOH B CHHXPOHHOM pexuMe. B pecrnyOnnke yCTaHOBJIEHHash MOIIHOCTh JJIEKTPHYECKUX
crannuit 6omeie 7500 MBT, HO cpenssis morpedisieMast morHocTs 2500 MBT.

[Toatromy B mpoBeneHHbIM utoram (opyma B ropoxme JlaBoce B 2020 roay B JOKyMeHTax ObLIO
OTpa)keHO, YTO HaceJeHUe AszepOaiijkaHa HaXOIUTCS MO WHJIEKCY oOecreueHHsi DJIEKTPUYECKOW DHEpruu Ha
BTOPOM MECTE B MHpE.

YMeHbIIAIOIUecs: eXeroHo MepBUYHbIE PECYpChl 3JIEKTPUUECKHX CTaHIMA M BBIOpOC B atMocdepy
KUCIIOTHI aHruapuaa auokcuna yriaepoaa CO; MPUBOAMT K 3arps3HEHUIO MOBEPXHOCTH 3€MJIM, BOABL s
NIPEAOTBPALLCHU ~ 3arpsi3HEHUs ~ MOSBJIAETCS ~ HEOOXOOMMOCTh  HCIONB30BAaHUsS  AJIbTCPHATHBHBIX
(BO30OHOBIISIEMBIX) HCTOYHUKOB dHEPruu. V3-3a U3MEHEHHs MOTCHIHANIA [EPBHYHBIX ICKTPHUIECKHX PECYPCOB
aJIbTePHATHBHBIX (BO30OHOBISIEMBIX) B TEUEHHH CYTKU BBIXOAHBIE IOKA3aTeNU Toxe M3MeHsatoTcs. [lostomy
MOJTy4aeMble OT 3THX UCTOYHUKOB 3JICKTPUUECKasl SHEPIHs JOIKHA OBITh MPHUBEACHA OTBEYAIOLUIMM CTaHAApPTaM
MoKa3aTessiM, U pobJieMa uX napajuielibHasi paboTta ¢ TpaJAUIUOHHON CHCTEMOH OCTAaeTCsl aKTyalIbHOM.

Jns pernenus npo0neMbl ObLIN NPOBEAEHBI HCCIASIOBAHUS 110 N3YYEHHIO DJIEKTPUYECKUX MOTEHIUAJIOB
TOPHBIX PEK, COJHEYHBIX M BETPOBBIX JHEPIUM, a Takke ObLla MOCTaBIEHA LENb pa3pabOTKU CXEMbl IS UX
KOMIUIEKCHOT'O UCIIOJIb30BaHHUS.

Jdns sroro B Hawane OBUIM IpOBeNeHBl HccienoBaHUs CaMyXCKOW 9SJIEKTPHYECKOH CTaHIUH
YCTAaHOBJICHHOW MomHOCThI0 2,8 MBT. M3MepeHuss mpom3BOOWINCH C W3MEPUTENBHBIMH NpUOOpaMH Ha
nHBepTopax 240 COTHEUHBIX aHEIEH.

MeTonoJorust Mccjie0BaHuii- Pe3ko oTnuyaronyecs noka3aTelId MONTyYeHHBIE IIPH MCCIIEI0BaHUIX
OBLIM IIPOBEAEHBI METOAOM MCKIIOUEHHS.

BaxHocTh HMcCIe10BaTeJbCKOI0 NMPHJIOKEHHSI-3aTeM ObII HMCCIEIOBAH 3JIEKTPUYECKUM MOTCHIUAI
ropHO# peku ['omrkap u A7l MOCTPOSHUS DNEKTPUYESCKONW CTAHIMK MaJjloil MOLIHOCTH ObLI pa3paboraH OH3HeC
IUIAaH CMETHI CTPOUTENBHBIX pabOT M MOATOTOBIEHO TEXHUKO-3KOHOMHYECKOE 00OCHOBAHHE C 3KOHOMUYECKHM
aHAJIM30M.

Pe3yabTaThl HcceqoBaHus -bbut IpoBeIeHBI UCCIEIOBAHMS 110 TIOMYUECHUIO SHEPTHH KOMIUIEKCHOE
HCTIONIb30BAHNE PHEPIHU COJHEYHOM, BETPOBOM M TOPHBIX PEK AAaCT BO3MOXKHOCTh YCTOWYMBOT0, KAYECTBEHHOTO
AIEKTPOCHAOKEHUS TTOTpeOnTeNneit.

Hay4yHasi HOBH3HA HCCJIeJOBAHUS - HIDKE ITPHUBEICHBI OCHOBHBIC HOBIIECTBA 0OOCHOBAHUSI:

1.Ha pexe IOCTPOCHHBIE KacKaaHbIe 0acCeHBI MOTYT CO3JaTh 3aIachl YUCTON BOJBL;

2.yCTaHOBHTH 3JIEKTPUYECKYIO CTAHIIHIO 110 TEYCHUIO PEKH Ha ONPEICICHHOM
PACCTOSIHUU Ha TocieqHeM OacceliHe. B CBSI3M ¢ 3TWM BBICOTHBIN ITOKa3aTeNb BOJBI, ITOIaBA€MON B TYpOWHBI
CTaHIMM YBEIMUUBACTCS U 00ECTIeUnBaACTCs Oe30MacHast IKCIUTyaTalis CTaHINH.

KnroueBble ca0Ba:  BIIEKTPUYECKHE  CHUCTEMBI, AIBTCPHATHBHBIA  (BO30OOHOBISIEMBIN), NEPBHYHBIC
9HEPreTUYECKHE PECYPCHI, IHEPTETHUECKUI TOTEHINAl, HHBEPTOP, TPaJIUINOHHbIH, CHHXPOHHBIH, KOMIUIEKCHOE
HCTIONIb30BAHHE.




