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MEMARLIQ

APXUTEKTYPA ARCHITECTURE
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XIX OSRIN AXIRI- XX OSRIN OVVOLI SOHORSALMA KONSEPSIiYALARI VO YENI
MOSKUNLASMA FORMALARININ AXTARISI

Isbatov flgar Aydin oglu— m.ii.f.d., dosent, Memarligin osaslar1 kafedrasi, AZMIU,
isbatov@mail.ru

Annotasiya. 1920- ci illords diinya sohorsalma arenasinda iki corayan movcud idi: onlardan biri
XIX- XX asrin avvallorinds yaranmis, Ebenizer Hovard torafindon idara olunurdu, digari isa
mongayina gora Korbiizeys borcludur. Ssharsalma problemlarinin inkisaf doracasing va realliga gora
Korbiizenin konsepsiyast Hovardin talimlarindon shamiyyatli doracods asagi idi. Buna baxmayarag,
ona etinasiz qalmaq da olmaz, ¢iinki 1922-1925- ci illordo Korblize torofindon yazilmis "Urbanisme"
kitabi Hovarda qars1 yonoldilmis vo eyni zamanda XX osrin sohorsalma incasonati tarixindo
oslamatdar morhalalordon biri olmusdur. igtisadi, sosial- gigiyenik vo demografik mosalalords pesokar
olmayan Korbiize bununla bels, insolyasiyani, havalandirmani vo manzillarin yerlosdirilma sixligini
xastalik vo 6liim faizins tasir edan on vacib amillordon hesab etmisdir. Bizds bu problem yuxarida
isiqlandirilir, burada iso geyd edacayik ki, cox six maskunlasmis, lakin parklar, bulvarlar vo nahang
ictimai meydanlar kimi bos mokanlara malik olan, sohara hom isiq, hom do hava veran Kigik bir
orazids boyiik sohor yaradaraq Korbiize, 6z tobirinca desak, "kandi sohora™ kd¢trmok tiglin miibariza
apardi, halbuki Hovard taliminin mahiyyati isa soharin konda koc¢urilmasindan ibarat idi.

Acar sozlar: sohorsalma foaliyysti, paytaxtlarin planlasdirilmasi, yenidongurulma, sivilizasiya,
sakinlorin, sohor- bag nazariyyasi, konsentrasiya, kvartal, park

URBAN PLANNING CONCEPTS OF THE LATE 19"- EARLY 20" CENTURIES
AND THE SEARCH FOR NEW FORMS OF SETTLEMENT

Isbatov llgar Aydin— PhD in architecture, ass. prof., departament of Basics of architecture,
AzUAC, isbatov@mail.ru

Abstract. In the 1920s, two trends appeared on the world urban planning arena: one of them, which
emerged at the turn of the 19" and 20" centuries, was headed by Ebenezer Howard, while the other
owed its origin to Corbusier. In terms of the reality and degree of development of urban planning
problems, Corbusier's concept was significantly inferior to Howard doctrine. Nevertheless, it cannot
be passed by, since written in 1922-1925 Corbusier's book "Urbanism™ was directed against Howard
and at the same time was one of the notable stages in the history of urban planning art of the 20™
century. Not being a professional in economic, socio-hygienic, and demographic issues, Corbusier
correctly regarded insolation, aeration and apartment density as the most important factors affecting
morbidity and mortality. We have highlighted this problem above, but we should note that, creating
a large city on a small territory, extremely densely populated, but possessing free spaces like parks,
boulevards and huge public squares, giving the city both light and air, Corbusier fought to move
"village to the city", while the essence of Howard's doctrine was to move city to village.

Keywords: urban planning activities, planning of capitals, reconstruction, civilization, residents,
city- park theory, concentration, block, park
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20- ci asrin avvallarinda harbi vo muharibadan sonraki iqtisadi bohranla sartlonan sohoarsalma
foaliyyatsizliyi saharlorin miharibadan avvalki inkisafina yekun vurmaga va kapitalist diinyasinin an
boyiik sohorlorinin yagadigi ¢atin sosial-igtisadi vo noqliyyat bohranindan ¢ixis yolunu tayin etmaya
imkan verdi. ©gar XIX asrin ortalarinda elmi kommunizmin qurucular1 basda olmagla mutaraqqi
siyasi xadimlar, yazigilar vo mutafokKirlor boyiik soharin béhraninin sobablori va faktlar1 barads agiq
danigirdilarsa, yarim osr sonra burjua partiyalarinin rahbarlori, hokumat basgilari vo hotta krallar belo
bohrani etiraf etmoyo basladilar. Ustalik, uzun siiron bohran soharsalma miitaxassislori tigtin da basa
diigiilon idi. Ancaq boyiikk sohorin bohran voziyystino dair fikir birliyino golon sohorsalma
mutoxassislori bundan qurtulmagin miixtalif yollarini va vasitalorini gorurdulor.

1920- ci illords diinya sohorsalma arenasinda iki corayan movcud idi: onlardan biri XIX- XX
asrin avvallorinds yaranmis, Ebenizer Hovard torafindon idars olunurdu, digari iso mongayino goroa
Korbiizeys borcludur. Korbiizenin saharsalma nazariyyagisi kimi diinyagoriisii Ossmandan sonraki1
Paris atmosferindo formalagmisdir. O, hor gun burada yerino yetirilmis islorin hocmini heyranliqla
miisahido etmok imkani olds etmis vo 0z tocriibasindo Ossmanin diizaldilmasi mimkin olmayan
sohvlarini dork etmisdir. Eyni zamanda Korbiize, Avropa paytaxtlarmin planlagdirilmasinin tohlili vo
yaratdig1 "soharin isiglandiran niivasi" adli nozariyyasi ilo diinya soharsalma elmini zanginlosdiran
Ejen Enarin davamgisi idi. Ossman va Enar tarafindan olan bu ikigat tosir altinda Korbiize boyiik
sohoarlarin yenidan qurulmasi problemina 6ziiniin biitiin soharsalma foaliyyati ticiin xarakterik olan
casaratli minasibatini inkisaf etdirdi.

Boyiik saharlorin bilavasito yenidon qurulmasindan ¢okinan va bundan yaymmagi tosviq edon
Hovarddan forgli olarag, Korbiize yiiksak inkisaf etmis gabaqcil texnologiya ilo tochiz olunmus
milasir insanin tobii surotdo (6zbasma) yaranmis kéhno soharin izorinds golobs qazanmaga qadir
olduguna gatiyyatlo inanirdi. Korbiize soharlorin yenidon qurulmasi ii¢iin vasitalorin se¢imini edarkon
6z muallim va saloflori olan Ossman vo Enar kimi "carrahiyyays", yoni memarin saharin monavi va
fiziki cohotdon k6hnalmis maddi toxumalarma miidaxilosine Ustiinlik verirdi. Boalko do Korbiize vo
Hovard arasindaki on prinsipial forq boyiik soharin bosoriyystin tarixinds oynadigi sivilizasiya
rolunun giymatlondirilmasindan ibarat idi. Hovard boyiik saharlori ilk ndvbads elm, incosonat vo
texnikanin taleyino passiv yanasan orta tobagadon olan sakinlorin dar glindsalik moisot maraqlari
baximindan nozordon Kegcirirdi; belsliklo, Hovardin boyiik sohari giymotlondirmoasi diinya
morkazlarinin mitaraqqi tarixi missiyasini sifira endiron sanki istehlak¢i, xirda burjua xarakteri aldi.
Lakin Korbiize eqoist, xirda maraqlar saviyyasindon daha yuxar1 qalxa bilmisdi ki, bu da onun boytik
sohorlar vo sohor- baglar haqqinda dediyi asagidaki ifadodon aydin goriiniir: “Sohor- bag, sosial
ndqteyi- nazardon, bir név narkotikdir: o kollektiv diistincani, tasabbiiskarligi, hayacani, irads giciini
zodalayir; 0, butlin insan enerjisini an Kicik va formasiz qum danalarina gadar xirdalayir...” “Ogar siz
xalqin diinyagériisiinii daraltmaq istayirsinizss, onda golin deurbanizasiya ilo moasgul olaq, aksina
ogor, diinyagoriisiinii genislondirmak va ona asrlo barabar saviyyadoa getmok giicii vermak arzunuz
varsa, onda planlagdirmaga, konsentrasiyaya baslayacagiq...". Belaliklo, Korblze eyni vaxtda ham
naticasi gohar-baglar olan desentralizasiyaya qarsi ¢ixmis, hom doa boyiik soharlorin méhkom toroafdari
idi. O deyirdi: “Boyiik sohar hor seyi idars edir: stilhii, miharibani vo isi. Boyiik sohorlor kainatin an
yaxs1 osarlorinin yaradildigi manavi emalatxanalardir” [1].

Korbuze tarafindon hom soharsalma haqqindaki ilk kitabinda, ham do sonraki nazari asarlorinds
irali siirtilmiis ideyalarin genis dairasini onun muasirlori "urbanizm doktrinasi" adlandirmaga
basladilar vo bu termin altinda tokca boyiik soharlorin qorunmasi deyil, hom ds shalinin daha boytik
konsentrasiyasi asasinda onlarin yenidon qurulmasi basa diisiilirdii. Eyni sokilda, sohar anlayisini
inkar edon Hovardi "dezurbanist" coroyanin atasi hesab edirdilor. Lakin, onlarm hor ikisinin
konsepsiyalarini obyektiv sokildo aragdirmaqla, onlarda yalniz shalinin konsentrasiyasina (Korbiize)
Vo desentralizasiyasina (Hovard) olan meyllori miisahido etmok olar.

Boylik sohara olan barigsmaz miinasibatine baxmayarag, Hovard 0zi- 6zllylnds heg vaxt sohori
inkar etmir, kigik sohorlori vo hotta sohor-baglar1 vo Korbuzeni do rodd etmirdi. Korbiizenin vo
Hovardin konsepsiyalar1 strafinda ¢ox qarisiqliq yarandigmdan bunu aminlikls arasdirmaq lazimdir.

6



Elmi asarlar, Memarlq Scientific works, Architecture, 2020, N2

1922- ci ilds togdim olunan "Vuazen Plan1" miibahisali va cosqun fikirlara sobab oldu, lakin
hoyata kecirilmadi. Ancaq bunu he¢ gozlomak do olmazdi, ¢linki Korbiize 6ziiniin bu layihasini
hoyata Kkecirilmak 0cun deyil (mévcud Parisin mahvina sobab olacaq), yalniz 6ziiniin noazori
konsepsiyalarmin ayani sokilda agilmasi {iglin goriilon bir laboratoriya isi hesab edirdi. Korblzenin
oksina olarag Hovard toklif etdiyi sohar- baglarin hoyata kegirilmosino Umid edirdi, buna géra do
onlarin yerlogdirilmasinin vo cografi yayilmasinin longliyini 6ziiniin goharsalma tmidlorinin puca
cixmasi kimi qobul edirdi. Buna baxmayaragq, Hovardin 6liimiindon sonra (1928) onun talimlori
yasamaqda vo inkisaf etmokdo davam edirdi, halbuki Korbiizenin cazibadar utopiyasi iso 0 dovrin
praktikasina demak olar ki, heg bir tosir géstormodon qisa zamanda itdi.

Korbuzenin yuksok konsentrasiyli ohalisi olan boélinmomis boyiik sohari qorumaga va
modernlosdirmays ¢alisan yegano davamgisi Liidviq Hilbersaymer idi. 20- ci illorin ortalarinda, bu
mohsuldar alman nozoriyyagisi 4 milyon ohalisi olan miicarrad sohor layihosi ilo ¢ixis etdi vo
Korblizenin nimunoasi asasinda onu oyanilik mogsadi ilo, eyni populyasiyaya sahib olan Boyuk
Berlinin orazisi ilo muqayiss etdi.

Hilbersaymerlo Korbiizenin layihalorinds bir ¢ox ortag mogamlar var idi. Hom orda, hom do

burada paytaxt miqyasli soharlorin ohalisi nishaton Kigik arazilords yerlagirdi; ham orada, hom do
burada sohorlor asas naqliyyat qovsaqlarinin yerlasdiyi iki bir- birina perpendikulyar planlasdirma
oxlarmin ananavi kasigsmoaloari ilo dérdkiinc forma alirdilar. Eyni zamanda Hilbersaymerin layihasi
Korbizenin ideyalarindan ¢ox fargli konkret tokliflor irali surtrdi. Belslikls, "Vuazenin plani"nin
alman versiyasinda no xiisusi se¢ilmis sohor ictimai morkazi, na do sohorin ifadsli silueti yox idi,
¢linki biitiin yasayis binalar1 burada barabor hiindirliys malik idi. Hilbersaymer sohorinin daha bir
saciyyavi xisusiyyati, onun hiindirmortaboali binalarinin hor yerds ikiyaruslu olmasi idi.
5 moartabadan ibarat olan alt yarus muollif torafindon isgiizar miiassisalor Gglin nazards tutulmus, tist
yarus iso yasayis tglin ayrilmisdir. 15 mortobadoki yasayis evlori daha genis alt besmortobali
korpuslara istinad edirdi; kigalora baxan tinlor (¢ixintilar) isa sakilor kimi istifads olunurdu. Bayir
torofdon kvartali ohato edon hor bir soki oks torofdoki sokilorlo kdrpulor vasitasilo slagelonirdi,
naticada biitiin sohar besinci martabs saviyyasinds vahid piyada slagasi sistemini olds etdi. Belaliklo,
Hilbersaymer piyadalar1 tamamilo yeristl noqliyyatindan tocrid etdi vo 6z fantastik sohorini
ikiyaruslu sahars ¢evirdi. Asagida- omok vo masinlarin harokati, yuxarida- monzillor va istirahat- bu
Hilbersaymerin aparic1 ideyasi idi [2,3].

Bununla bels, muxtslif nogliyyat axmlarmin bir- birindon ayrilmas: ilo bagli maraqgsiz
gorinmoyoan toklif Hilbersaymer layihasinds hagigoton yolverilmoz paradokslarla birlosdirildi.
Ovvala, shalinin orazids haddindon six yerlosdirilmasi (kecidlor daxil olmagla, 1 ha- a 3120 nafar)
nisbaton ylksok tikinti sixlig1 ilo digqst ¢okir. Ogor Korbiize yasayis rayonlarinda tikinti orazisini
15%- o, sohor markazindo 5%- o ¢atdirirdisa, Hilbersaymer kvartallarin demok olar ki, yarisini (46%)
tikintiys ayriridi. Belo vaziyyatds iss kvartaldaxili yasilliq tigiin yer galmirdi. Ogar Korbiize, yasay1s
tikintisini kvartallarm logv edilmasina godar seyroklosdirmok istayirdiss, 0 zaman Hilbersaymer daim
diizbucaql kvartallar1 vo 68x68 m.- lik toraflori olan hayatlori son daracs pedantligla (xirdagiligla)
stamplayirdi. Aydindir ki, bu hayatlorin havalandirilmasi (ham ds insolyasiyasi) normaldan ¢ox uzaq
idi. Diizdiir, sohorin yuxari hissasinds paralel xotlor boyunca yerloson yasayis korpuslari yaxsi
stialanir vo havalanirdi, lakin ictimai toyinath parklarin olmamasi sobobindon sohorin sanitar-
gigiyenik soviyyasi ¢ox asagi diistirdii.

Bu utopik soharin badii simast da ndgsansiz deyildi. 20 martoabali evlorin eyni cur olan ufiqi
bloklar1 Hilbersaymerin layihasinds olduqca cansixict goriiniir. Goriinon budur ki, memar burada 6z
pesokar bodii diistincosini itirmis, yaxud stiurlu sokildo onu uydurulmus primitiv sxema qurban
vermisdir.

Olbotto ki, Hilbersaymerin layihasi he¢ kimi calb edo bilmazdi vo hotta biitiin “urbanistik”
istigamato zorar verirdi. Hilbersaymerin asoarindon (opusundan) sonra rassamliq istedad1 sayasindo 0z
sohorsalma sohvlorini Ort- basdir edon Korbiizeys do etimadsizliq gostormays basladilar. Buna goro
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Hilbersaymerin layihasi, ohalisi six olan pargalanmamis soharlo bagli aparilan eksperimentlora son
goydu va demoarkazlogdirilmis soharsalma sistemlorinin axtariglart shamiyyatli doracods canlandi [4].

Muharibalorarasi illorde memarlar soharlorin garsisialinmaz boytiimasini maraqgla izlayirdilor.
O vaxt ¢oxlarma elo goalirdi ki, Midlend vo Ruhrin soharlorlo yiklonmis taleyi sonaye baximindan
inkisaf etmis biitiin digar 0lkalors yayilacaq va Sonaye saharlori bir araya galorok aralarindaki kond
tobiotini mahv edacok. Sohar ohalisinin tomiz soharkonari arazilordon get- geds daha ¢ox ayrilmasi
insanlarin aglina vo duygularina xiisusilo glcli tesir gostorirdi. Bu sobobdon, insanin tabistlo
yaxinlagmasi probleminin islonib hazirlanmasi davam edirdi, lakin artiq Hovardin markazi niiveani
ohatos edon peyk sohorlorinin konsentrik sistemlari formasinda deyil, yollar vo su arteriyalar1 boyunca
giiclii sokilda uzanan xatti soharlar soklinda.

Oslinda xatti (Vo ya lentsakilli) moskunlagma tisulu gox godim zamanlardan kandlords daha ¢cox
yayilmigdir. Kondlordan yaranan bazi saharlor, masalon, Sotlandiyanin paytaxti Edinburqda oldugu
kimi, halo do 6zUnun orijinal xatti qurulusunu qoruyub saxlamisdir. Ancaq xatti soharlorin oksariyyati
kortobii sokildo meydana galmis va yalniz XIX asrin sonlarindan (daha dogrusu, Ispan memar1 Soria
Vo Matanin kitabinin nasr olundugu andan, 1882) bu tip soharlora xisusi diqgstlo yanasmaga
basladilar vo ylksok suratli nagliyyat vasitalorinin meydana golmasi ilo onlar daha daha boyik
aktualliq aldo etdilor.

Xotti maskunlagsma formasinin torafdarlari giiman edirdilor ki, lentsokilli soharlor bltin 6lkalor
miqyasinda shalinin demorkazlosdirilmasi Uglin aktiv vasito ola bilor va onlar paytaxt morkazlorina
gadar istanilon saharlori avaz etmoys qadirdirlor vo xotti maskunlasma sobokasi kond tosarriifati
toyinath orazilori demok olar ki, asanliqla koSarok cografi xoritodo daha yaxs1 hall edilocok. Son
vaziyyat xususilo coalbedici idi, ¢lnki Xatti sohor movcud mess Vo tarlalarin biitovliyiiniin
gorunmasinin etibarli tominati, insanlar1 tobisto yaxinlasdirmaq tigiin real flirsot Kimi gorundrdd,
¢linki soharin ciizi genisliyi mexaniki nogliyyat vasitalorine miraciot etmodon meso massivlaring,
comonliklara vo tarlalara bas ¢okmays imkan verardi. Mohz buna goro Xotti sohor tez bir zamanda
diggoti 6ziina calb etdi va 30- cu illorin ortalarina goadar an populyar planlasdirma sistemi olaraq qaldi.

Layihs- planlasdirma tacriibagilorine molumdur ki, sohar arazisinin konfiqurasiyasi, memarin

aprior fikirindon c¢ox, iqtisadi, muhandis- texniki vo topoqrafik soraitdon asilidir. Belo Ki,
planlagdirmanin funksional- konveyer (axin, arasikasilmozlik) metodunun vasitasi ilo sohorlorin
demoarkazlosdirmasinin faal torafdari olan Ernst May, Magnitoqorska lentsokilli formani vera bilmadi,
cunki filiz modon sahasi ilo bilavasito bagli olan sonaye kompleksi yigcam seliteb orazinin
movcudlugunu talob edirdi. Eyni sey, Hilbersaymerin boyiik, yigcam soKildo qurulmus saharlorin
yenidon qurulmasi ilo mosgul oldugu dovrdaki layihalari ilo do bas verdi.
Cikagonun t¢ milyondan ¢ox sakinini maskunlasdirmagq ti¢iin Hilbersaymer 6z Xatti soharini paralel
zolaglar soklinds ¢ dofo tokrarlamali vo oxsar tisulla, gatlara bolmokla, tiistii buraxan zavodlari
sohori ohato edon xarici zonalarda yerlosdirmali oldu. Lakin bu vaziyystds sohar orazi baximindan
kompakt hala cevrildiyindon Xxatti yasayis moskunlasmanin ohomiyyoti tamamilo itirdi. ©gor
Hilbersaymerin layihasi hayata kecirilsaydi, Cikago sakinlori sohar orazisinin haddon artiq boytimasi
sobabindan nagliyyat slagslorinds uduzar vo sohorin doyari inanilmaz doracads artardi. Eyni miiallifin
six salinmig Manhettenin yenidon qurulmasi ilo bagh toklifi do geyir- tabii idi. Londonun yenidan
borpasi eskizi 6zii ilo Hilbersaymer torafindan icad edilon sxemo ciizi borast qazandirdi. Bu layihada
diggati gokon mogam mioallifin qollara ayrilmis lentsokilli gosoboalorini Londonun halos
monimsanilmomis konar arazilorine kdglrmasi idi. Kotteclorlo salinmis soharatrafi gasabalords bels,
Hilbersaymerin lentlori ham istigamatlorinin London yollarinin mévcud radial sobokasi ilo
uygunsuzlugu, hom do planlagdirma va tikintinin primitivliyi ssbabindon geyri-real olardi. Axi
gosabolorin qurulmasinda yiiksok madaniyyat niimayis etdiron ingilislor tokca moisot soraitini deyil,
hom do manzillorin badii mixtalifliyini do giymatlondira bilirlor.

Belalikla, 30- cu illorda bdytik oks- soda yaradan xatti sohor demok olar ki, 6ziindon sonra heg
bir real iz qoymayan névbati hobbi oldu. Xatti sistemlorls aparilan ¢oxsayli tacriibalordon memarlar
cox giymatli bir Gsul- yani sose vo domir yollarinin yaxinligida nisbaton kompakt vo kigik yasayis
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montagalarinin yerlosdirilmasi Gsulunu 6yrondilor. ©gor Hovardin metodu ilo demarkazlosdirmo
urbanistik "planet sistemlarinin” meydana galmasina sabob olmusdusa, indi konsentrik halqalar1 yol
boyunca, dlz, ya da ayri xatli istigamatlondirarok bu konsentrik halgalar1 “diizoltmok™ imkani
yaranmisdir. Ancaq Valter Qropiusun adi ilo bagh olan bu addim daha sonralar- ikinci Diinya
Muiharibasinin sonunda atild1.

1930- cu illorin ortalarinda bir ¢ox 6lkalards Xatti sohor anlayis1 mahvedici tangids maruz gald:.
Mosalon, ingiltarada Aberkrombi lentsokilli maskunlasmaya aktiv qars1 ¢ixanlardan biri idi ki, bu tip
sohorlorda kond orazilorine yad urbanistik quruluslar1 goriirdii. Aberkrombi, lentsokilli soharlarin
dayanmadan boylimasini, todricon biitiin canli orqanizmi iflic edon Xorgong sisinin boyiimasi ilo
mugayisa edirdi. Aberkrombi xotti sohorlo bagli son hokmiinii asagidaki sézlarlo ¢atdirirdi: "Xotti
sohorin yasayis montogasinin gonastboxs sosial hall yolu ola bilocayini tasovviir etmok ¢ox ¢atindir.”
Xotti sistemlorin ugursuzluga ugramasi boyiik soharlorin demoarkazlosdirilmasinin digar tisullarmin
axtarigina qayitmaga macbur etdi.

Boylik sohorin demarkazlogdirilmoasi ideyasinin an inandirici tarafdarlarindan biri Fin memari
Eliel Saarinen olmusdur. Bununla bels, onun nazari middsalar1 hom Hovardin klassik talimlarindan,
hom do Adams vo Perri torofindon toklif olunan mikrorayonlar konsepsiyasindan shomiyyatli
doracads farglonirdi. ©gar Hovard, markazinds metropol soharin oldugu, ondan bdyiik masafada
(30- 60 km) peyklorlo shato olunmus 6ziinamoaxsus "planet sistemini" yaratmisdisa, Saarinen daha
yigcam bir sey, yoni dar yasilliglarla (1 km- don az) ayrilan yari- muxtar sohor rayonlarmimn
federasiyasini yaratmagi toklif etdi. Buradan aydin olur ki, Saarinenin ayri- ayr1 sohar rayonlarmin
sistemi pargalanmis olsa da vahid sohor organizmi idi. Eyni zamanda, Saarinenin "funksional
konsentrasiyalar" adlandirdig1 yari- muxtar sohar rayonlarint mikrorayonlar kateqoriyasina aid etmok
olmazdi, ¢iinki bu "konsentrasiyalarda" tokco yasayis binalari, magaza vo moktablor deyil, hom da
istehsal emalatxanalar1 vo hotta zavodlar daxil olmagla muixtalif omok faaliyyati morkazlorinin
yerlosdirilmasi nozards tutulurdu. Saarinen konsepsiyasi "organik" va ya daha dogrusu, "miitogokkil"
demoarkazlosdirms adi ilo sohar hagqinda elma daxil olmusdur [5].

Pesokar aktiv ohalinin yasayis yeri {izro amok mosgullugu miisllifin konsepsiyasinin asasimni
toskil edir. Bununla belo Saarinen yaxsi basa diistirdii ki, manzilin, sonayenin, elmi vo tohsil
muoassisalorinin, habels inzibati vo biznes qurumlarmin sahar arazisi Uzro barabor paylanmasi yena
do geyri- real idi. Buna goro do 6ziiniin pargalanmis soharinin nagliyyat toskilino Xisusi digqget
yetirirdi. Ayirict yasil zolaglar boyunca, tocrid olunmus désonmis yol tizorinds, federal soharin an
ucgar nogtasina belo maneasiz vo tez ¢atmagi tomin eds bilocok yilksak siiratli sohor naqliyyati
islomoali idi.

XIX- XX osrlordsa bir ¢cox obyektlords sohor arazilorinin genislonmasi prosesini tohlil edoan
Saarinen bels bir gqonasts goldi ki, boyiik sohar yalniz miiayyan bir hadds gadoar vahid kompakt biitov
olaraq inkisaf eds bilor. Ancag elo bir magam golib ¢atir ki, k6hna, six tikilmis sohor niivasi otrafinda
yeni mistaqil sahar tdromoalori meydana ¢ixir, kohna soharin “maddi toxumalar1” tadrican tonozzil
edir vo koklii sokildo yenidon qurulmag: tolob edir. Buna goro "mitosokkil demarkozlosdirma”
muollifinin fikrinco, planlasdirmagi vo memarlarin rolu yuxarida gostarilon kortabii prosesin rasional
tonzimlonmasi ilo naticalonmolidir.

Eliel Saarinenin nazari sxemi par¢alanmis arazi xarakterli soharlor ti¢tin xtisusilo minasib oldu.
Buna gora 0 Skandinaviya 0lkalorinds daha boyik mivoffaqiyyst gazandi vo burada sahil zolaginin
girintili- ¢ixintili olmasi, hamginin hoddindon artiq genislonmis soharlorin ¢ox olmamasi onun 6z
zamaninda totbiqi U¢lin olverisli sorait yaratdi. "Organik demorkoazlosdirma" prinsiplori ilk dofo 1913-
cu ildo Saarinen torafindon Revelin (Tallinin) genislondirmoa layihasinds hayata kegcirildi; Saarinen
1918- ci ildo 6z dogma sohari Helsinkinin bas planini tortib edorkon do eyni prinsiplori rohbor
tutmusdur [6].

Natica. Alman qosunlar1 torofindon isgal edildikdon sonra Finlandiyada bas veran burjua
reaksiyasi soraitinds tortib edilmis Helsinki layihasi icra edilmamis qaldi. Ancaq Saarinenin sxemi o
godar hayati ochamiyyat kasb etdi ki, bu saharin yenidon qurulmasi {i¢iin miiasir layihomizin ssasini
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toskil etdi. Saarinenin nozoriyyesi ikinci Diinya Miiharibesindon dorhal sonra tortib edilmoys
baslayan Boyiik Stokholmun planlagdirilmasima giiclii tasir gostordi. Detroyt (1933- 1934), Hettford
(1933) vo Cikago (1935- 1936) kimi Amerikanin on bOyik sonaye morkazlorinin "organik
demorkazlosdirilmasina™ goldikds isa bu layihalor har hansi bir praktiki doyeri olmayan, yalniz
sohorsalma  eksperimentlori  kimi  gobul edilmalidir.Saarinen  sistemino  g6ro  soharlarin
demorkazlosdirilmasi variantlarindan biri kimi, federasiyaya daxil olan har bir yasayis mantagesinin
0zlinomoxsus istehsal vo modoni- ictimai nlvasini alds etdiyi Qloyden sxemini nozardan kegirmok
olar.

"Par¢alanmis sohor”, iki dinya miharibasi arasinda baglanmis 20 illik dovriin sohorsalma
ideyalar1 ilo bu godor zongin oldugu parlaq qalaktikasindaki son nozari opus idi. 1920-1930- cu
illordaki bir ¢ox urbanistik prognozlarmn aprior olmasina va soharsalma utopiyalarinda isa soharlorin
yenidon qurulmasi ilo baglh xiisusi tovsiyalorin verilmamasino baxmayarag, bu dovrin intensiv
axtariglar1 ¢ox somorali idi, ¢linki onlar soharsalma nazariyyasinin va tacriibasinin galocok inkisafina
boyik tasir gostarirdi.
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AZORBAYCANDA TARIiXi BINALARIN UYGUNLASDIRMA KONSEPSiYALARI

Mahmudova Camils 9lis quz1— dissertant, Memarliq layihalondirilmasi vo soharsalma
kafedrasi, AzZMIU, mahmudovacemile@gmail.com

Annotasiya. Moqalodo Azorbaycanda tarixi binalarin yeni toyinatlara uygunlagdirma konsepsiyalar1
tohlil olunmusdur. Memarliq abidslorinin istifadesine olan bozi nozori vo praktiki yanasmalar
nozordon kegirilmisdir. Belo ki, Azarbaycanda va xarici 6lkolordoki tarixi binalarin avvalki toyinatini
saxlayaraq foaliyyot gdstormasi vo eyni zamanda muzey funksiyasini yerino yetirmosindon, binalarin
ilkin toyinatinin doyisdirilorak yeni toyinat verilmosindon, privatizasiyadan, dovlot- soxsi partnyorluq
programlarindan bohs edilir. Adi ¢okilon konsepsiyalarn Azarbaycandaki va xarici niimslori
miigayise olunmusdur.

Acar sozlar: konsepsiya, muzey, tarixi binalar, memarliq abidalori

CONCEPTS OF ADAPTING HISTORICAL BUILDINGS OF AZERBAIJAN

Mahmudova Jamila Alish— PhD student, department of Architectural design and urban
planning, AZUAC, mahmudovacemile@gmail.com

Abstract. The article analyzes the concept of adaptation of historical buildings in Azerbaijan to new
goals. Some theoretical and practical views on the use of architectural monuments are considered.
Thus, historical buildings in Azerbaijan and abroad retain their previous purpose and at the same time
serve as a museum, change the original purpose of buildings and give a new purpose, programs of
privatization and public- private partnership are being discussed. Azerbaijan and foreign examples of
the mentioned concepts were compared.

Keywords: concept, museum, historical buildings, architectural monuments

Hom modoniyyat abidolori, hom do memarliq abidslori bizim hoyatimizda boyiik rol oynayirlar.
Onlarin komokliyi ilo biz tarixi vo yeni malumatlar 6yrons bilirik. Onlar bizi kegmisa aparir, biz hor
seyi 6z gozlorimizlo gotiiriirik vo ogor qaydalar imkan verirso hotta onlara toxuna bilirik. ©gor
abidolor olmasaydi tarixi dyronmok, kecmisi arasdirmaq ¢ox cotin olardi. illor kegdikco tarixi
abidoalorin rolu itirilo bilor vo bu, abidolorin miiasir sortlors uygunlasdirilmasi masalolorini 6n plana
cixarir. Ik ndvbadoe qeyd edak ki, eyni obyekt bir ne¢o funksiya yerino yetirorok, miixtolif ciir istifado
oluna bilor. O ciimlodon bu, 6ziiniin tarixi toyinatini saxlayan obyektlora do aiddir: masalon, kilsonin
binasi, eyni zamanda foaliyyot gostoron kilso vo muzey funksiyalarini yerino yetiro bilor. Belo ki,
madoni irs abidolorinin miihafizosinin asas mogsadi mohz, onlarin maarif¢i vo modoni potensialinin
istifadesindon ibaratdir, har bir abido— miilkiyyat formasindan vo miiasir toyinatindan asili olmayaraq,
todris vo torbiys prosesinds istifads oluna bilor. Digar torafdon ke¢misin abidolori yaxs1 voziyyatdo
saxlanilmalidir. Buna goro do memarliq vo sohorsalma tocriibasindo onlarin miiasir tslobata
uygunlasdirilmasinin kifayot sayda tisullar1 var. Bu lisullar belo binalarm 6z texniki tominatini
0domasing imkan yaradir.

1.Muzeylagdirma konsepsiyasi. Memarliq abidolorinin ilkin funksionalliginin doyisdirilmasinin
genis yayilmis istiqgamotlordon biri muzeylosdirmodir. Cox vaxt belo islor dovlot (balodiyyo)
miilkiyystindo olan obyektlordo aparilir. Moashur tarixi soxsiyyatlorin yasadiqlar1 saraylar,
malikanolor, manzillor muzeylosdirilir. Bu istiqamatin se¢imi tosadiifi deyil. Muzeylor miiasir diinya
moadoniyyatindo vacib yer tutur. Muzeylor tokco modoni irs obyektlorinin saxlanilmasi vo
sorgilonmasi liglin yer kimi xidmet etmirlor, onlar diinya modinyyatinin inkisaf tarixinin
Oyronilmoesindo, “insanin maddi miihitinin todqiq edilmesinde, ke¢miso aid molumatlarin
yayilmasinda” xiisusi yer tuturlar. “Abidolorin muzeylosdirilmosi” termini 1929- cu ildo F.I.Smidt
torofindon Rusiyanin muzey sisteminin inkisaf prinsiplarinin islonib hazirlandig1 “Muzeycilik” isindo
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toklif olunub. Azarbaycanda bu sosio- madoni miiassisalarin tarixi soraitin toloblorine cavab vermosi
onun diinya muzey sistemina inteqrasiyasinin siibutudur.

Muzeylasdirmonin miqyast bizim giinlorimizds do ¢ox shomiyyatlidir. Bir ¢ox saraylar muzey
siyahisini tamamlayir (Sirvansahlar sarayi, Soki xan sarayi, Lonkoranda Xan evi vo s.), “qorunub
saxlanilmig tarixi interyerlori olan saraylar ekskurs baxislar iiglin dayaniqli tendensiya olmusdur”
(sokil 1).

Sakil 1. Lonkoranda Xan evi

Miiasir morholodo memarliq abidslorinin muzeylosdirilmasi iki istigamotdo aparilir. Birincisi
abidonin tarixi vo badii doyarlorinin basa diisiilmosi ilo miioyyon olunur ki, bu da onu torkibindo
muzey ekspozisiyalarmin mévcudlugu vo ya mdévcud olmamasi ilo muzey niimayisli miistoqil
obyekto ¢evirmoyo imkan verir. “Notico o, abidonin {izo ¢ixarilmig vo saxlanilmis estetik vo tarixi
doyor sistemi ilo 6zii- 6zliiyiindo muzey eksponatina ¢evrilir”. Abidonin belo muzeylosdirilmasi onun
istonilon tisulla barpasina yonoldilmis kompleks todbirlori (konservasiya, yenidon yaradilma, barpa
tomiri vo s.) vo onun foaliyyat géstormosi liclin zoruri sortlorin yaradilmasimi togkil edir.

Muzeylosdirmonin ikinci istiqgamoti memarliq abidoesindo muzeyin yerlosdirilmosi ilo baghdir.
Bununla yanasi, istonilon profilli muzeyin hoyat foaliyyati iigiin abidonin istifadosi daima binalarin
memarliq formalarinin vo badii xiisusiyyatlorinin saxlanilmasini nazaords tutur. Onun interyerlorinin
yaranma tarixinin dyronilmosi onlari daimi ekspozisiyalar vo miivaqqeti sorgilor, fondlar, barpa
emalatxanalari, muzeyin komoke¢i xidmotlori iiglin istifadoesinin optimal yollarmi1 gostorir.
Muzeylosdirmonin bu aspekti “muzey liclin abido” anlayist ilo miioyyan olunur.

“Abido muzey obyekti kimi” néqteyi nozorindon muzeylosdirms onun barpast yolu ils hoyata
kegirilir; ondan 6nco kompleks tarixi- bibliografik tadqiqatlar aparilir. Abidonin tarixinin dyronilmasi
ononoavi olaraq eyni tipli bolmalordon ibarstdir: layihslondirmsa, tikintinin vo binanin tarixi, onun
memarliq simasinin tarixi tranformasiyada olan badii analizi; badii kolleksiyalarm formalagmasi,
memarlar, ingaatc¢ilar vo dekoratorlar haqqinda molumatlar, sahibkarlarin torciimeyi- hallar1 va s.
Elmi todqiqatin asasinda abidonin barpa konsepsiyast haqqinda qorar gqobul olunur vo barpa layihasi
islonib hazilanir. Bozi hallarda binanin vo ya binalar qrupunun muzeys uygunlasdirilmasi abidonin
kifayat qodor ciddi doyisdirilmosini nozardas tutur.

2. Toyinatimi dayisma konsepsiyasi. Bolka do, sonaye obyektlori barpa gedisatinda daha dorin
toyinatint  doyisdirmoys moruz qalirlar. Onlarmn tarixi vo estetik doyerlori tam olaraq
qiymatlondirilmomisdi. Sonaye irsi obyektlorinin qorunmasi harokati 1960- c1ilde Boyiik Britaniyada
yaranmigdi. Kecon osrlorin istehsalat binalar1 ¢ox vaxt memarliq ifadsliliyi vo konstruksiyalarin
osaslilig1 ilo forqlonirlor. ©gor onlar tarixi tikililorin serhadlorinde yerlosirlorss, onlarin istifadesi
iqtisadi qazanc gotira bilor. Bu obyektlorin toyinatini doyisdirmo formalar1 miixtslifdir. Avropa
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Olkalarinda onlar1 turizm, ticarat mogsadils kafe va restoranlar, ofis va is morkazlori, mehmanxana
vo ¢oxfunksiyali morkozlor kimi istifado edirlor. Bu sxem iizro sohorlorin hal- hazirda on gézol
yerlorindo yerlogmis bir sira tarixi sanaye, liman vo anbar obyektlori ticari istifads iiciin calbedici
status oldo edorok yeni hoyata nail oldu. ©vvollor hobsxana kimi istifado olunmus Londondaki
Courthouse Hotel Kempinski, Lyusernadaki Lowengraben vo Stokholmun tam morkozindo
Langholmen binalarinda ac¢ilmis bes ulduzlu otellor daha gézlonilmoz niimunslordi. Belo obyektlor—
XIX osrin ikinci yarisinin sonaye memarliginin (fabrik- zavod) niimunslori Rusiyada da az deyil. Bu
dovrdo ¢oxlu sayda spesifik qurgular tikilmisdi: depo, kesik¢i evlori, kazarmalar, anbarlar, su qiillosi.
“Bu giin doyisilmis texnologiyalara gora bu tikililorin ¢oxu 6z ilkin toyinatina gors istifads olunmur
vo onlar ya bos qalib dagilirlar ya da savadsiz yenidonqurmalarla korlanaraq 6z toyinatina goro
istifads olunmurlar”. Bakida Nizami kiigasindoki XX asrin avvallorinds tikilmis diyircakli un tiytidon
kohno doyirmanin yenidon qurulmasi Azorbaycandaki sonaye binalarmin yenidon islonilmasi
nimunalorindon biri ola bilor. Yenidon qurmadan sonra burada “Landmark” ofis- morkozi
yerlogdirilmisdir (sokil 2).

Sakil 2. Bakida “Landmark” ofis-markozi

Sonaye binalarmimn funksiyalariin doyisdirilmosinin digor niimunolori kimi XX— XXI osr
Azorbaycan rongkarlig1 muzeyi (Paris kommunnasi adina kegmis gomi tomiri zavodu), das salnamaosi
muzeyi (Krasin adina kegmis DRES) vo miiasir incosonot morkozi YARAT (Xozor donizi
flotiliyasinin harbi gomilari ti¢iin kegmis anbar) xidmot eds bilarlor (sakil 3).

Sakil 3. a) XX— XXI asr Azarbaycan rongkarligi muzeyi,
b) Das salnamasi muzeyi
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3.Privatizasiya konsepsiyasi. Memarliq abidolorinin miiasir istifadesi miilkiyyat problemi ilo
six olagalidir, bels ki, bu obyektlor tokco dovlot deyil hom do soxsi miilkiyyatdos ola bilorlor. Bununla
yanasi, bu qurgulari barpast miilkiyyat¢ilorin ictimai vozifasi olur. Xaricdo memarliq abidslorinin
soxsi ollordo olmasi tohliikali sayilmir:hotta memarliq abidolorinin privatizasiyasi irs obyektlorinin
kapitallagdirilmasinin vo onlarin barpasina vo qorunmasina soxsi investisiyalarin calb olunmasinin on
yayilmig isullarindan biridir. Masolon, Fransada 2008- ci ilin baslangicinda memarliqg, tarix vo
madoniyyat abidolori kimi gobul edilmis vo dovlotin miithafizisindo olan binalarin yarisindan ¢oxu
soxsi miilkiyyotdo idi. Oxsar sxemin islodildiyi o 6lkalordo miilkiyyat¢i moadoni irs obyektlorinin
miihafizosi, istifadasi vo ictimailogdirilmasi lizro 6hdsliklori 6z lizorino gotiirtr.

Qeyd etmok lazimdir ki, Avropa Birliyi Olkolorinds abidolorin privatizasiyasinin asas
masalolorindon biri dovlstin barpa vazifosindon vo abidslorin saxlanilmasindan azad edilmasi vo
miivafiq 6hdaliklorin soxsi miilkiyyatcilors tohvil verilmasidir. Biitiin diinyada barpa yeni tikintidon
gat-qat baha basa golir. Buna gors do dovlot hom privatizasiya olunmus irs obyektlorinin istifadosine
mohdudiyyatlor qoyur, hom do abido sahiblorinin iqtisadi stimullagdirilmasinimn bir sira vasitolorini—
subsidiyalar vo imtiyazlar totbiq edir. Mohz bu sobobo gora, Avropada abidolor soxsi investisiyalar
ticlin colbedici obyektlordir, bu investisiyalarin 6zlori iso hom onlara zoror gotirmir, hom do onlar1
lazimi voziyyotdo saxlamaga imkan verir. Siravi tarixi yasayis vo sonaye tikililori rayonlarindaki
binalar daha ¢ox soxsi ollords olurlar; belo miihit 6zii 6zliiylinds abids sayilmir vo miistaqil modani
va tarixi doyara malik deyil. S6zsiiz ki, biznesin, comiyyatin vo dovlatin miiasir toloblori shomiyyatli
doracoda miixtalifdir, buna gors do kdhno binalara yeni funksiyalarin verilmosi praktiki olaraq hor
zaman asasli barpa tomiri vo ya yenidon qurulma ilo miisayiot olunur. Bu halda, sahibkar ii¢iin tobii
secim developmentdir (inkisaf), yoni yeni funksiyalarin yerino yetirmosi {i¢iin uygunlasdirma
moqsadilo binanin yenidon qurulmasidir (yuxarida gostorilmis niimunslords oldugu kimi sonaye
obeytklorinin toyinatin1 doyisdirms). Daha effektiv istifado- bu, fiziki mimkin, hiqugi nogteyi-
nazorindon yol verilon, maliyys baximindan hoyata kegirilon vo maksimal miimkiin goliri oldo etmoyi
tomin edon bos torpaq sahosinin vo ya tokmillosdirilmis torpaq sahasinin istifadosidir.

Rusiyada memarliq abidolorinin privatizasiyas1 qanunidir. i1k ndvbada, azoldon soxsi miilkiyyot
kimi yaradilmis obyektlor: ev kilsolori, malikanalor vo kigik kilsolor privatizasiya olunur.
Privatizasiyas1 miikiin olmayan abidolor— sohorin simasmi formalagdiran kreml vo mobad
komplekslori, YUNESKO- nun miihafizasi altinda olan vo iimumdiinya tarixi- madoni irso aid olan
obyektlordir. Bundan alave, hakimiyyat orqganlarinin miihafizosi altinda olan madoniyyat vo memarliq
abidolorinin siyahis1 foaliyyot gostorir. Privatizasiya naticosindo tomin olunmasi zoruri olan amillorin
sirasinda— privatizasiya olunmus obyektloro {imumi daxil olmalar1 tomin etmok vo onlarin xarici
goriiniisiiniin doyisilmozliyini saxlamaqdir. Qoyulmus 6hdsliklorin yerins yetirilmomosi zaman abido
dovloto qaytarilacaq, miilkiyyatei iso, agor doyorli obyekts ciddi zoror vurularsa hotta cinayat isino
calb oluna bilor. Azorbaycan Respublikasinin tarix vo madoniyyat abidslorinin qorunmasi haqqinda
ganunun abidsler iizorinds miilkiyyst 4 maddssinds qeyd olunur:

e Abidolor dovlst va baladiyys mulkiyystinds, elocs do xuisusi milkiyyatds ola bilor.
e Dovlot milkiyystinds olan abidslorin 6zallosdirilmasina (yerli shomiyystli memarliq abidasi
kimi geyds alinan yasayis binalar1 vo onlarin ayri- ayr1 hissalori istisna olmagla) yol verilmir.
e Ozollosdirilmis yasayis binalarinmn vo onlarm ayri- ayr1 hissolorinin gorkemini vo daxili
qurulusunu pozmagq, onlarm madani, tarixi doyarina xalal gotiro bilocok hor hansi horokat etmok
qadagandir.
e Dovlot geydiyyatindan kegmis vo xiisusi mulkiyystdo olan abidolor satildigda dovlot onlari
almaqda Ustiin hiiquga malikdir.
Hor hansi bir orazido yeni abido askar olunarsa, homin orazi tarixi- madani shamiyyatli zona elan
olunur va onun yerlosdiyi torpaq sahasi Uzarindoki tikililorlo birlikds ganunvericiliklo nozards
tutulmus qaydada dovlot torofindon satin alina bilor. Xususi mulkiyyotdo olan abidalor dovist
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torafindon geydos alinir vo onlar satilarkon muilkiyyst¢i mivafig icra hakimiyysti orqanina bu haqda
molumat vermalidir [1].

Hal- hazirda Rusiyada totbig olunan irs obyektlorinin kapitallagdirmasinin asas tisullarindan biri
devolepmentdir (irs obyektlorinin regenerasiyasinin daha sads tisulu). Bununla yanasi, na Rusiya, na
do Azorbaycanda dovlst investorlara barpa olunan abids ilo ehtiyath davranis vo onun orijinalliginin
saxlanilmasi ti¢iin iqtisadi stimullar vermir. Bunun naticasinds do inverstorun cohdlori bir gayda
olarag abidslorin mihafizesi haqqinda ganunvericiliyi torafindon qoyulmus sort mohdudiyystlori
kegmoak liciin yollarin axtarigina yonalib.

Memarliq abidalorinin kapitallagdirilmasinin daha slverisli tisulu bels evlorin elit yasayis ligiin
kompleks barpasi hesab olunur. Bir gayda olaraq, bunun ii¢iin biitiin ortiiklari vo kommunikasiyani
doyismok talob olunur. Ancaq istifadonin bu tisulu hagqinda, mithafizo 6hdaliklori, ancag onun xarici
gOriiniistine aid oldugu obyektdon s6hbat gedorkon danismaq olar. Bu bir qayda olarag, ke¢gmis galir
evlori idi. Belo evlorin birinci moartabalorinds ticarat miassisalori agmaqg olar. Ancaq, agar binani
orada dilkan agmaq moagsadils ilo tikmayiblarsa, onda biitiin bu is barpa va avvalki halina salinma
formatma uygun golmoyacak, ¢linki, bina lazimi yerloggalora malik olmayacaq. Moskvanin Qum,
MUM vo s. diikkanlar1 6zlinlin ticarat funksiyasina varis olmus vo mivaffaqiyyoatlo foaliyyat
goOstorirlor. Bakida ovvolki funksiyasini saxlamaqla onu inkisaf etdirmis va muasirlogdirmis
nimunoalor kimi Tagiyev passajint (1896, memar Kazimir Skurevi¢) Vo Lalayev passajimi (1886-
1896, “Qran vio” salonu) gostormak olar [2].

Bakidaki karvansaralarm uygunlagsmasi da bu prinsip tizra hall olunmusdur: 1868- ci ilds
layiholondirilmis boyiik karvansaray- magaza; Bakidaki XV asrdo tikilmis Multan1 kavansarayi-
restoran, Igorisohorda XII osrdo tikilmis “Kicik” vo ya “Xan” karvansarasinda rosm qalereyasi, bir
nego sonotkar emalatxanasindan ibarot “Incosonot bagi” (Art Garden), milli vo Avropa yemoklori
restorani foaliyyot gostorir. Azorbaycanin daha bir tarixi karvansaras1 X VII asrdo Goncodo Sah Abbas
torofindon insa etdirilib vo son vaxtlaradok tohsil ocagi rolunu oynayib (XX osrin sonlarinda burada
Gonco humanitar kolleci yerlosib). Hal- hazirda bina muzey kimi faaliyyat gostorir. Sokidoki Yuxar1
karvansara indiyadok toyinati tizro istifado olunur— orada “Sheki Karvansaray Hotel” foaliyyat
gostorir.

Toassiif olsun ki, soxsi sahibkarlar ti¢iin barpanin oan qazanch névloarindon biri biitiin evin faktiki
dagidilmasidir ki, burada ancaq dovlot torofindon miihafizo olunan fasad divar saxlanilir. Belo
variantda kohno fasad divari ilo yeni evin tikintisi imkan1 yaranir. Moskvada barpa adi ilo tam sokiiliib
yenidon tikilorok vo ya taninmayacaq doracodo barpa olunaraq Voyentorq, Petrovski passaji, Qostinty
dvor belo diikanlarin niimunasi ola bilar (sokil 4). Bakida da belo hallar mévcuddur. Bir miiddot
foaliyyatini saxlamis moshur “Azorbaycan” kinoteatr1 ancaq xarici divarlari saxlanilaraq sokiiliib vo
hal- hazirda binanin ancaq bir hissasindo premium klass kinoteatr sobokasi CinemaPlus foaliyyat
gostorir. Binanin osas hissasindo moshur “Hard Rock Cafe” yerlosdirilib. Uzun illor foaliyyat
gostoron 132- 134 ndmrali maktablori sokiib yerindo yenisini tikdilor. Tarixi memarliq abidasi sayilan
bir gimnaziya var idi ki, onu da sokiib tamamils tohrif etdilor.

Sakil 4. Voyentorq (Moskva)
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Belo ki, daha pis variantda abido biitovliikkdo vo ya bir qrup abids otraf fon tikili ilo birlikds
dagidilir. Fiizuli park tikintisi {iclin nozords tutulmus orazido 2010- 2011- ci illor orzindo 26 tarixi
memarliq niimunosi sokiildii. Onlar arasinda vaxtilo milyongularin tikdiyi binalar da vardi. “Four
season” oteli li¢lin goharin markazindo 40-a yaxin irili- xirdal gézal tarixi abidolori sokdiilor (sokil
5). Bununla hoamg¢inin homin orazids olan gérkomli binalarin da qarsgisini baglamis oldular. “Sovetski”
orazisndos aparilan yenidonqurma islori zamani bir ¢ox memarliq abidolori sokiilmiisdiir.

e |aT

TR
I

Sakil 5. a) Tibb is¢ilorinin evi, b) Four season oteli

4. Dovlat- saxsi partnyorluq konsepsiyasi. Azorbaycanda da basqa qabaqcil dovlatlords oldugu
kimi, Dovlat- soxsi partnyorluq memarliq abidoslorinin saxlanilmasinda vacib rol oynamalidir. Ciinki,
yaxin onilliklordo dovlotimiz tarix vo moadoniyyat abidolori kimi malikanslorin barpasina kifayot
godor maddi va toskilati resurslara malik olmayacaq. Masoalon, 6z xeyirxah islori ilo taninan milyongu
Tagiyevin Mardokandaki bag evi hazirda (1890, memar Yuzef Qoslavski) baximsiz voziyystdadir vo
onun tacili yenidon qurulmasina ehtiyac var. Hazirda burada 9 nomrali Xiisusilosdirilmis Agciyor
xostoxanasi yerlogir. 1920- ci ildo bag evi bolseviklorin morkozi Kimi, 2- ci Dlinya Miiharibasi
illorinda hospital, sonra iss 2 sayli Agciyar Xastaliklori Dispanserina ¢evrilir. XX asrin sonlarinda isa
Qarabag miiharibasi zamani Lagin rayonundan olan macburi kdgkiinlor burada yerlosdirilir [3].

Belo bir voziyystdo soxsi kapital, balodiyys va ictimaiyystin resurslarinin faal calb olumasi
zoruridir. Muasir Rusiya tarixinds dovlot- soxsi partnyorlugun ugurlu niimunalori do mévcuddur.
Kazan sohorinin meriyasi vo ASG kompaniyalarinin investisiya qrupu arasidaki layihani nimuna
kimi gostarmok olar. Bu layihanin ¢arcivasinds 26 modani irs obyektinin barpasi aparilir. Kompaniya
torofindon tarixi binalarin soharin iqgtisadi va turistik infrastrukturuna sonradan totbiq edilmasi va
onlarin osasinda modoni- tarixi Klasterlorin yaradilmasi ilo regenerasiya konsepsiyasi islonib
hazirlanmigdir. Konsepsiyanin osasmni tarixi morkazin orazisinin muhafizosine vo inkisafina
kompleks yanagmani, mahalla arazisi sarhodlorinds muxtalif nov islorin alageli aparilmasini tomin
edon vo obyektlorin istismara daxil edilmasi zaman kommersiya potensialini artiran moaholla barpasi
prinsipi toskil edirdi.

Privatizasiyanin alternativi kimi abidonin vokalstlo idaro olunmasi ¢ixis eda bilor. Vokalstlo
idaros olunma xaricda, xtsusilo Almaniyada vo BOyUk Britaniyada foal va genis istifado olunur. Hesab
olunur ki, bununla obyektin istifadesinin effektivliyi dofolorlo artir. Vokalotlo idars edon, idarani tosis
edonin adindan harokat edorak, bu omlakin istifads olunmasindan alinan golirdon miikafat vermaya,
homginin onun torafindon amlakin vokalotlo idaro olunmasi zaman zoruri xorclorin 6donilmosine
hiiququ var. Rusiya Federasiyasinda abidslorin vokalotli idars olumaya ke¢moasinin niimunolori var.
Mosoalon, “Irsin milli himayos morkozi” muxtar qeyri kommersiya toskilat1 Tver vilayatinin Torjk
soharinda bir ne¢o obyekti vokaloatlo idars etmo hiiququ alimigdir.
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Bu smaq modeni irs abidslorinin miihafizasi sahasinde dovlot-soxsi partnyorlugu ugurlu
niimunasi olmusdur. Vilayatin idars heyati “Tver malikanalorinin borpa olunmas1” vilayat mogsadli
programini igloyib hazirladi. Onun osasint tosarrifat foaliyysti- mosalon, Tver malikans
modaniyyatinds zangin ananoalori olan ananovi peso Vo badii sanot markazlorinin taskili, kond
tosarriifat1 istehsali, oveuluq vo baliq tosorriifatinin inkisafi daxil olmaqla, malikano modaniyyatinin
bltun tarixi tozahurlorinds barpa olunmasi ideyasi toskil edirdi. Har bir konkret malikana i¢iin an
olverigli variant se¢gmok Vo onlar1 soxsi sahibkarlara vermak nozords tutulur. Memarliq abidasinin
alig- satig obyektina ¢evrilmasi imkani ilo alagodar bir problem do yaranir: bir ¢ox amillorin— binanin
tarixi vo badii doayarinin, borpa vo tomir Xarclorinin, binanin kommersiya potensialinin nozors
alinmasi ilo onun dayarinin giymatlondirilmasi problemi yaranir.

Butin bu deyilon konsepsiyalardan Azarbaycan Ugin an samaralisi toyinatini dayismo Vo
muzeylosdirma konsepsiyalaridir. Binanm toyinatinin doyismasi vo miizeylosdirma hom 6lkanin
blidcasinag, hom do madaniyyatina ¢cox misbat tasir vers bilar, 6lkays turizm aximnimni artira bilar.

Natica. Mogalodo Azorbaycanda vo xarici Olkalords tarixi binalarn toyinatini saxlamagqla
onlara yeni funksiyalarin verilmasindan bohs edilir. Azarbaycan Respublikasinim tarix vo madaniyyot
abidolorinin qorunmasi haqqinda ganunda abidslorin istifadesino dair miiddoalar nozordon
kegirilmisdir. Abidalorin uygunlasdirilmasi ii¢iin bir nega konsepsiya arasdirilmisdir: muzeylosdirma
konsepsiyasi, toyinatinit doyismo konsepsiyasi, privatizasiya konsepsiyasi, dovlat- soxsi partnyorlug
konsepsiyasi. Bu konsepsiyalardan Azarbaycan ¢lin an uygun konsepsiyalar miiayyan edilmisdir.
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BOYUK SOHORLORDO REKREASIYA SISTEMININ TIPOLOJI XUSUSIYYOTLORININ
INKIiSAFI

Mustafayeva Fidan Vagqif quz1i- m.0.f.d., Memarhgin osaslar1 kafedrasi, AzMIU,
fidan.mustafayeva@azmiu.edu.az

Annotasiya. Boyiik sohorlorin inkisaf edib arazi baximimdan genislonmasi va ohali saymin artmasi
muxtalif tipoloji xisusiyyatlori 6ziinds comlayan rekreasiya zonalarina ehtiyaci artirdi. Orazisi genis,
yasilliq ortiiyli vo landsaft kompozisiyasinin insanlarin fiziki vo monavi istirahatinin tomin edacok
sokildo holl olunmus rekreasiya zonalar1 boyiik sohorlorin goharsalma hollinds yerini almaga
bagladi.Sohorlorin  inkisaf templorinin surstlonmasi rekreasiya sisteminin yukssliginin = yeni
morhalosino yol verdi. Layiho¢i memarlar muxtslif maraqli memarhq- planlasdirma strukturuna
malik rekreasiya zonalar1 toklif etdi. Boylik sohorlorin planlasdirma strukturunun siiratlo doyismasi
noticasindo landsaft hollinin qisa zamanda aktualligini itirmomosi {igiin dayaniqh inkisafi tomin
edocok tokliflora ehtiyaci artirdi. Boyiik soharlordo rekreasiya sahslorinin inkisaf istigamatini
muoyyan edib bu prosesin gedis istiqgamatindo inkisaf meyarlarmi miioyyon etmok diizgiin addim
olar.

Acar sOzlar: rekreasiya sistemi, miiasir sohorlor, parklar, landsaft memarligi, sohor ekosistemi,
landsaft elementlori

DEVELOPMENT OF TYPOLOGICAL CHARACTERISTICS RECREATION SYSTEMS IN
LARGE CITIES

Mustafayeva Fidan Vagif- Ph.D. in architecture, department of Basics of architecture,
AzUAC, fidan.mustafayeva@azmiu.edu.az

Abstract. The development and expansion of big cities by geographical location, as well as
population growth, increased the need for recreational areas, which included various typological
features. Spacious areas, landscaped and having the right landscape compositions that provide
physical and spiritual relaxation for people, began to take their place in the urban planning of large
cities. Architects have proposed solutions for recreation areas with various architectural and planning
structures. As a result of a rapid change in the planning structure of big cities, in order to maintain
the relevance of the landscape solution of the urban system, the need for proposals for sustainable
development of recreational areas has increased. This is the right step to determine the direction of
development of recreational areas in large cities and determine the criteria for the development of this
process.

Keywords: recreational system, modern cities, parks, landscape architecture, urban ecosystems,
landscape elements

Miiasir saharda dayison talobat vo bu soraito uygunlasan ¢evik planlagdirma strukturu totbiq
olunur. Buna gora da soharin yasillagma sistemins aid arazilor daima mirokkablosir, onlarm miixtalif
elementlori iso doyisir. Rekreasiya sisteminin dayaniqli olmasinin ilkin tosiredici amillarindon biri
landsaftdir. Miiasir dovrda boyiik sohorlords landsaft elementlorinin sohorsalma halli prosesins daxil
edilmasi daha murakkab hala ¢evrilir. Biitiin diinyada genis yayilmis rekreasiya tipi daha ¢ox istirahot
Vo gozinti faaliyyatlori ilo olagelondirilir. Landsaft ekologiyasi ilo mosgul olan miitoxxasislor
rekreasiya foaliyyatinin tipini bir neca istigamoto ayirir:

1. Rekreasiya- mualics tipi, kurortlarm orazisi;

2. Rekreasiya- istirahot saglamliq tipi, ¢imoarlik, gél, park ve mesalor;

3. Rekreasiya- idman tipi, xizok, alpinizm, avargokmo;

4. Madoani- idraki tip, monzarsli landsaftlar, unikal tobii obyektlor. ©On genis yayilmis tip sayila bilor.
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Insanlarin fiziki vo ruh saglamliginin inkisafi baximindan gézal goriiniiso malik landsaftin rolu
boyiikdiir. Landsaftin terapiya xiisusiyyotlorindon alternativ mualico novu olaraq istifads olunur.
Burada sirf landsaft anlayisina daxil gézal monzaralor vasitasilo mualicasi nozards tutulur.
Rekreasiya foaliyystindo landsaftin qeyri diizgiin istifadasi onun sosial- iqtisadi funksiyasinin va
imumi ekoloji tarazligin pozulmasina yol acir. Rekreasiya sisteminin togkili landsaft vo daha ¢ox
torpag- bitki 6rtliyiinds ciddi doyisiklik amalo gatirir [1].

Landsaftin dayaniqli rekreasiya sisteminin formalagmasina olan tasiri, miayyan olundugdan
sonra landsaft faktorunun miihafizasi asas problemas gevrilir.

Miisahidalor naticasindo agac vo bitki 6rtlyunun bir ¢ox sobobdon mohv edilmasinin
rekreasiya orazilorinds sohralasmaya gotirib ¢ixardigi miioyyan olunub. Mesa arazilorinds agaclarin
mohv olmasi naticasindo dik yamaclarin torpaq vo su saxlama gabiliyyati enir vo bu da Xotti
erroziyaya yol ag¢ir. Siddatli yuyulmanin naticasi olarag ot vo bitki ortiyl mohv olur. Bu sahalor
mUayyan middatdan sonra sohraya donir [2].

Landsaft haqqinda Avropa konvensiyasi landsaftin insan vo comiyyat ti¢lin bonzorsiz doyarino
gora hiiqugi gorunma talob etdiyini diizgiin olaraq tasdigloyir. Bununla yanasi alave etmok lazimdir
ki, landsaftin doyori saglamhigi da ohato edir. Insanlarin vo Comiyyatin saglamliginmn
yaxsilagdirilmasi, Gglin kompleks tadbirlor ¢argivasinds landsaftin terapevtik tosirini daha ¢ox nazoras
almalidir.

Ekoloji cahatdan dayarli orazilor (xtisusilo milli parklar va tabist qoruglari) xiisusilo miisbat
terapevtik tasir gostarir. Digar parklar, o ciimladan sohor parklari da vacib terapevtik funksiya dasiyir.
Saglamliq vo istirahot kurortlar1 (kurort parklari), unikal terapevtik yerlor kimi gobul edilmalidir.
Yuxarida gostorilonlordon olave, adi yerli monzaralor, xiisusan individumlar (i¢tin emosional dayari
olan landsaft terapevtik tasir géstara bilor [3].

Parklar asason asagidaki tiplora ayrilir:

1. Landsaft parklari- xtsusi olaraq goazinti, ekoturizm Gglin toskil edilmis vo elmi ekoloji, landsaft
todqgiqatlar1 aparilan mixtalif tabii orazilorin tipik nimunalori;

2. Meso parklari- qisa miiddatli istirahat ¢ln nazords tutulmus vo mioyyan landsaft sisteminin
todricon yenidon qurulmasindan yaranan mesodir. Meso park istirahot, memarlig-badii, sanitar-
gigiyena, maariflondirmo vo meso tosorriifat1 funksiyalarini comlosdiron kompleksdir. Mesa
parklarinda azad istirahat mumkindir- hofto sonlar1 istirahoti, ekskursiyalar vo gozintilor, sakit
istirahat, cimoarliklords va su stansiyalarinda istirahat, baliq ovu, xizok istifadasi va gazinti, gobalok,
gilomeyva vo dorman bitkilorinin yigimi vo digar istirahat novlori parkin funksiyalar1 sirasina
daxildir. Natica etibar1 ilo, meso parklar deyildikds ohalinin kitlovi istirahat etmosi tglin nazards
tutulmus mesonin bir hissasi nazards tutulur. Mesos parki arazisi landsaft memarlig1 qaydalarina riayot
etmoklo toskil olunmusdur;

3. Idman parklari- xuisusi toskil olunmus sahslor, 0 ciimlodon talim vo fordi kvalifikasiya turizmi
Ucln obyektlor vo saholar, habels idman- talim turizm tadbirlorinin kecirilmosi Gglndur;

4. Baliq¢iliq vo ovguluq parklari- lisenziyali ov va istirahat ¢lin nozards tutulmusdur, habelo
ekoloji, zooloji, ixtiyoloji tadqiqatlarin aparilmasi va tadbirlorin kegirilmasi tigiin ayrilmis arazilor;

5. Aquaparklar- su turizmi, ekoloji vo landsaft tadqiqatlar1 vo mioyyan tasarrifat foaliyyst novlori
dcuin taskil olunmusdur;

6. Tarixi park- bu tip parklardaki faaliyyatin osas istigamati ziyaratgilori tarixi landsaft memarligi
abidolori ilo tanis etmokdir. Qorunub saxlanilan vo barpa olunan tarixi binalar muzeylor, sorgilor vo
S. Ucin istifads olunur.

7. Agroparklar- kond tosarriifat1 faaliyyati tUclin nozards tutulan, turistlori maariflondiron xtsusi
orazilordir;

8. Park- sargi. Belo bir parkin asasini miixtalif mévzularda sohor, regional, respublika vo beynalxalq
ohomiyyatli sargilorin togkili ti¢lin pavilyonlar vo platformalar kompleksi toskil edir. Sorgi
pavilyonlar1 ilo yanasi, belo parkda maariflondirici vo aylonca tikililori, eloco do yasayis binalari
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yerlosdirilir. Park- sargi arazisinin an az 35- 40%- i okililor tiglin ayrilmisdir. Belo parklarda tomir-
barpa islori sohar parklar saviyyasinda aparilir.

9. Istirahot magsadlari iigiin biosfer qoruglar1 sistemindon osasen asagidaki istiqamatlordo genis
istifada olunur- miayyan tabii araziys xas olan, biosferin genofondunun qorunmasi va inkisafi tigiin
yaradilan, todgigat, straf muihit vo landsaft islori aparmag, moadani irsi gorumag vs s.;

10. Nobatat parki- elmi-aragdirma vo maariflondirici funksiyalar1 comloyon muoassisadir. Eyni
zamanda, sohor ohalisinin istirahoti Gglin arazi kimi xidmat edir. Burada yerli vo diinya florasinin bitki
chtiyatlar1, habelo biologiya sahasinds biliklorin yayilmasina dair madani vo maariflondirici islor
arasdirilir.

11. Zooloji Park- heyvanlarm tobii ekoloji vaziyysto yaxin soraitdo tobii qruplar torafindon
yerlosdirildiyi, modoni- maariflondici va elmi- todgigat muossisasidir.

12. Tobii milli park- ohalinin maariflonmasi Ggun, tipik vo ya nadir landsaft holli olan, vohsi
bitkilorin, heyvanlarm icmalarinin yasayis yerlori, istirahat, turizm, turlar va s. kimi ekoloji, genetik,
elmi, ekoloji, maariflondirici rekreasiya oshomiyyati olan xtisusi mihafizo olunan tabiot orazisi;

13. Tobii vo tarixi istirahat parki- bu tip parklara malikans, etnografik komplekslor daxildir:

14. Etnografik park tobii landsaft soraitindos, godim yasayis, moisot vo digor tikililorin nadir
nimunoalarinin niimayisi ti¢iin nazardos tutulmusdur. Parkda tematik sorgilor tagkil olunur vo memarliq
yaradicilig1 tarixi ilo bagli todqiqat islori aparilir. Etnoqrafik park shalinin istirahati Gglin do istifado
olunan mokandir. Bu arazi sahar parki saviyyasinds abadlasdirilir.

15. Tematik park- ziyarotgilorino imumi bir mévzu ilo birlosdirilmis (Disneyland, Futuroskop-
Puatye) genis aylonca toqdim edon bir parkdir, burada programin asas elementi atraksionlardir [4].

Diinya 0lkalorindo muxtolif tematik park nimunslorino rast golo bilorik. Tematik parkin
layiholondirmoasi mirokkab va oldugca mosuliyyatlidir. Bu proses— ekoloji (straf- mihito tasiri
baximindan), iqtisadi vo miihondis hazirhigi baximindan kompleks tahlil talob edir.

Park konsepsiyasinin ilk yarandigi dovrdon yuxarida sadalanan bu li¢ amila xususi diggot yetirilir.
Avropa 0Olkalarinds tohlillors kigik aquaparklari nazors almasag, asason 20- don ¢ox genismiqyasl
tematik park salinib. Onlar arasinda on taninmuslari il arzinds 2- 12 milyon nofor arasinda ziyaratgi
gobul edir. Avropada movcud tematik parklar sirasinda iki tip daha ¢ox farglonir. Birinci nov parklar
(Vyanada- Prater Parki (sokil 1.), Kopenhagenda- Bakken parki (sokil 2.) va s.) kdklori XVI- XVII
asrlora gedoan godim tarixe malik parklardir. Digari iso ¢ox giiman ki, ya Disney, ya da Fransanin
Futuroskop parkinin orjinal ideyasi ilo diistiniilmiis daha ganc park nimunslaridir [3].

Sakil 1. Vyana- Prater park
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Sakil 2. Kopenhagen- Bakken park

Park, 10 hektardan artiq olan genis oarazini ohato edon, mdvcud tobii soraiti (akililor, su
hovuzlari, relyef), miixtolif landsaft memarligi, yasil tikinti vo tikinti- abadliq tisullar1 ilo yenidon
qurulmus vo estetik baximdan insanlarin istirahati i¢lin uygun miihito malik mistoaqil memarliq halli
olan kompleksdir. Parklar kompakt, bir kompleks vo onun landsaft miihitindon ibarat vo ya bir nego
yaxin yerlasan tikilini ohato edarok parakonds formada ola bilor. Coxfunksiyali parklar genis ¢esidli
istirahot novlori tomin edir [5].

Sohar ekosistemi vaziyyati agir oldugu ti¢iin, burda layihalondirilocok parklarin sahslorini
mumkin godar genis se¢mok, orazinin landsaft holli prosesinds bitki ortlyl seciminds dekorativ
deyil, daha ¢ox bol migdarda oksigen ifraz edon agaclara iistiinliik vermok lazimdir. Tabii ki, parklar
Olclstina goroa forglonir. Sahasinin 6lglisiindan asili olaraq parklar:

1. kicik- 30 hektara gadar;

2.orta baglar vo parklar- 30 ... 100 ha;

3.boylk- 100 ... 300 ha;

4.9n boyik- 300 hektardan ¢ox névlara bolundr.

ferarxik soviyyodo yasayis saholorinin parklari, sohorsalma (planlasdirma) orazilori var.
Bundan slavs, parklar bir qrup yasayis moantagasing, bir bélgays uygun ola bilar vo respublika vs ya
doviot shamiyyatino malikdir. Landsaft bazasmin xiisusiyystino goro (landsaft genetik slamatlori)
mesd, comonlik, dag, sahil va digar landsaftlarin, hamginin stini arazilords ( dam ortiklori, ortiilii qis
baglar1 vo s.) yaradilmig parklar mévcuddur .

Natica. Hazirda bir ¢ox inkisaf etmis boyiik saharlords yasayis evlorinin otraf orazilorinin
noinki yaxinhginda, homginin memarliq hollinds yasilhq ortiiyii genis totbiq olunur. Olkomizdo
memarliq anonoalorinin inkisafi respublikamizin Baki, Gonca, Sumgqayit kimi bdyiik soharlorinds
binalarin memarhq- planlagdirma hallinds yasilliq 6rtiiyii salinmasi tacriibasinin tatbigina tokan
verdi. BOylk sohorlords rekreasiya sisteminin tipoloji xususiyyastlorinin inkisaf prosesini tohlil
edorkon, asagidaki noticalor aldo olundu:

- Boyiik soharlords layihalondirilocok parklarm sahalorinin miimkin gador genis segilmasi, sohor vo
otraf orazilorin ekosisteminin vaziyyatino mishat tasir gostarir.

- Soharin landsaft halli prosesinds bitki ortliyl secimindo daha ¢ox oksigen ifraz edon agaclara
ustiinlik vermok lazimdir.

- Boyiik sohorlorda goxfunksiyali parklar daha gox genis ¢esidli istirahat ndvlorini tamin etdiyi Ggln,
bels arazilords bu nov parklarin layihalondirilmasi mogsads uygundur.
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BAKI SOHORININ REKREASIYA ZONALARININ PLANLASDIRMA
PROSESINDO MUASIR MEYARLAR

Mustafayeva Fidan Vagqif quz1i- m.(.f.d., Memarhgn osaslar1 kafedrasi, AzMIU,
fidan.mustafayeva@azmiu.edu.az

Annotasiya. Rekreasiya zonalarinin dayaniqli inkisafi moasaslosi hazirda diinyada sistemli sokildo
yanasilmasi tolob olunan on muhim problemlordondir. Dayaniqli inkisaf anlayis olarag, beynolxalq
sistemdo uzun zamandrr movcuddur. Bu istigamotdo oSos mogsod olarag, tobii amillosin
qorunmasidir. Respublikamizda 1999- cu ilds gobul edilmis vo diinyada tobistin qorunmasi ii¢iin
nozordo tutulan middoalarin da yer aldig: tobioti miihafizo ganunlar1 bunu bir daha tosdigloyir. Baki
sohori Kimi boyuk vo coxsayli rekreasiya zonalarma malik soharlordo bu tip orazilorin xususi
muhafizo vo golocokds inkisafi prosesini dayaniqh tempdo saxlamaqg gun bu mosalolora xisusi
ciddiyatlo yanasmaq toqdiralayiq addimdir. Biitiin bu planlagdirma marhalalorinds mitloq sokilda
diinyanin inkisaf etmis boytik soharlorinin tacriibasini tohlil etmok diizgiin olardh.

Acar sozlor: Baki sohori, rekreasiya zonalari, inkisaf prosesi, planlasdirma morholalori, boyik
soharlor

MODERN CRITERIA IN THE PLANNING PROCESS OF BAKU RECREATION ZONES

Mustafayeva Fidan Vagif- Ph.D. in architecture, department of Basics of architecture, AzZUAC,
fidan.mustafayeva@azmiu.edu.az

Abstract.The problem of sustainable development of recreational areas is one of the most important
problems, which currently requires a systematic approach. The concept of sustainable development
has long existed in the international system. The main goal in this direction is to protect the natural
factor. This is confirmed by laws on the protection of nature adopted in our country in 1999, which
also contain provisions on the protection of nature in the world. In cities with large and numerous
recreational areas, such as Baku, a commendable step is a very serious attitude to these issues in order
to maintain the process of special protection and the future development of such territories at a steady
pace. At all these stages of planning, it would be advisable to analyze the experience of the largest
cities in the world.

Keywords: Baku, recreation zones, development process, planning stages, big cities

Azarbaycanda ekologiya va otraf muhitin miihafizasine dair on miihiim qanunlardan biri ”Otraf
muhitin mihafizosi hagqinda” ganundur (8 iyun 1999- cu il tarixds Azorbaycan Respublikasimnin
Prezidenti tarofindon imzalanib). Burada asas moqsad asagidakilardir: straf mihitds ekoloji tarazligin
gorunmasi istigamotinds ekoloji tohllkasizliyin taskili, bir cox amillarin faaliyyatinin tobisto monfi
tasir etmamasi, biomixtaliflik va tabii ehtiyatlarin miihafizasi. Bagqa bir ganun “Ekoloji tohliikasizlik
haqqinda”dir (Azorbaycan Respublikasmin Prezidenti torofindon 8 iyun 1999- cu il tarixindo
imzalanib). Burada comiyyatin hayat vo saglamligi, otraf mdihit, atmosfer, su obyektlori, tobii
landsaft, tobii vo antropogen amillorin tasiri naticasinds yaranan tahliikalordan gorumagq tgtin hiiqugi
osaslar muoyyan edir, har bir soxsin, yerli icra hakimiyyoti organlarmin, ekoloji tohliikasizlik
sahasinds munasibatlorini tanzimlanir [1].

Isveg sohorlorinds landsaft memarhigi ilo tobii landsaft arasindaki dialoq vo harmoniya aydin
gorundr vo bels bir sual yaranir ki, memarlar tobistdon yoxsa mdvcud tobii elementlori bir layihoya
daxil etmoklo fikir alds edir. Buranin sakit tobistindo bag vo ya parklara tez- tez rast golinir. Isvecdaki
landsaft memarliginin agar1 va ya agar s6zii “miiqavimat” ola bilor.
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Bu s6z( tobii landsaft va sart iglimin miigavimati baximindan bitkilarin bdylmasi t¢in ¢atinlik
yaradan problem kimi sorh edilo bilor. Ikincisi, Isve¢ landsaft memarliginda rast golinon soyuq
formalar da bu fikri tosdigloyir. Isve¢ park vo baglarinda xarici ideyalarin totbiqi genis tarixo
malikdir. Landsaft memarlig1 asrlor boyu sonat va comiyyatlo six oalage, dialoq soraitinds inkisaf
etmisdir. Tobii landsaft vo iglimin tomsil etdiyi geyri- adi sortlor naticasinds xarici ideyalar nadir
hallarda daqiq suratds tatbiq olunur, lakin ¢ox vaxt misyyan bir arazi ilo alageli xtsusi bir dayisiklik
Vo ya element verilir. Landsaft memarligi ii¢iin fikirlor milli formalar, gomoanlik va yasilliq sahalorini
geniglotmok Kimi gadim {isullarindan gotiirtilmiisdiir.

Hotta sonraki dovrlards, 1930- cu ildo burada “modernizm” ortaya ¢ixsa da, ilkin formasinda
totbiq edilmodi. Rekreasiya zonalarinin togkilindo memarlar saglamligin yaxsilagdirilmasi, isiga vo
yasillifa yaxinlasmaq ideyalarini hoyata kegironds tobistdoki hayat prioritet oldu. Istifads funksiyas1
daha ¢ox olan rekreasiya zonalar1 forma cohotdon zangin istirahat saholori ilo miigayisads daha vacib
oldu. Memarlar ananavi memarliq vo miasir Gslubu sintez etmayi {istiin tutdu. Stokholmdaki mashur
meso xiyabani, YUNESKO- nun Umumdiinya Irsi Siyahisinda diinyada ilk parklardandur.

Isveg landsaft toskilindo mesolor Ustlinlik toskil edir vo godim landsaft memarhigi anonalorini
0zinda comlayir. Bir cox memarlar tabii landsaftin soharin landsaft memarligi tiglin asas niimuna
modeli olmasi fikrino daim darindan inam baslomislor. 1940- c1 illarin Stokholm moktabi parklar
muasir Ucun sosial program vo konsepsiya hazirladi. Burada miiasir materiallar, detalli nozarot
sistemina baxmayaraq layihads asason vizual cohstdon tabii vo anonavi memarhq iislubu istiin
tutulurdu. Bitki ortlyi Gglin asasan yerli ndvlardan ibarat idi va yerli materiallara Gstunlik verildi.

1970- ci illordon bori bir cox Isve¢ landsaft memarlar1 bu naturalizmdon uzaqlasdilar vo
urbanizmin idars etdiyi daha kontinental vo beynslxalq tisluba uygunlasdirilms layihalor toklif etdilor
[2]. Hazirda layihalondirmods ananoavi naturalizmo qayidis vo canlanma slamatlorini gora bilarik.
Mohz, dayaniqli inkisafin 6nomli prioritetlorinin asasinimi ekoloji uygunluq vo effektiv natico amillori
toskil edir. illorlo davam edon landsaft toskili va ekoloji vaziyyat haqqinda tadgiqatlar Baki soharinin
Kicik sahali yasilliq zonalarinin iqlim va antropogen amillorin tasirina daha dayanigl oldugunu siibut
etmisdir. Bu tip baglar sohorin toskilinds butiin standarlara cavab verir [1]. Mardakan nainki Abseron
yarimadasi, hotta respublikanin shomiyyatli donizkonar1 rekreasiya zonasidir. Burada ohalinin
saglamlig1 disiiniilorok rekreasiya zonalarina aid idman- istirahat obyektlori vo ¢oxsayli parklar
salinmigdir. Homginin, Mardokan rekreasiya- turizm istiqamatinin birlikds glcli vahdot yaratdig:
zona ola bilor. Bu da galocokda 6lkamizds geyri- neft sektorunun sarbast inkisafini tomin edacak [3].
Butun bu proseslarinin taskili tigiin respublikanin on boyiik sohori Bakinin bir hissasi olan, Mardokan
Kifayot godor tobii landsaft va tarixi- moadani irso malikdir.

Boylik soharlorin rekreasiya zonalarinin dayaniqli inkisafinin planlasdirma xarakteristikasini
todqiq etdiyimiz zaman bu soharlorin tobii- iglim soraitinin oxsar xiisusiyyatlori darindan tohlil
olunmalidir. Respublikamiz bir neg¢o geofiziki xisusiyysto malik oldugu tiglin osason boylk
sohorlards rekreasiya zonalarinin togkili tiglin detall1 tahlillor bu naticalori gdstormisdir:

e 0Olkonin simalindan baslayaraq, conubuna gadar davam edan donizkonari orazi mévcuddur;
e dagotoyi, orta vo yuksak dagiistii rayonlarimiz genis yasilliq sahalorino malikdir;
e dlzonlik va vadilor genis yasilliq sahalorina malikdir [4].

Eyni zamanda, respublikamizin orazisi giiclii isiqlanma xiisusiyyati ilo diggoti calb edir.
Bununla yanasi rekreasiya sahslorinin landsaft- memarliq hollinds vacib amil olan relyef vo genis
tobii yasilliq orazilorinin méveudlugu 6lkomizin tobii soraitinin Gstun cohstlorindondir. Dayaniql
inkisaf, muasir dovrdo yaranmig giiclii memarliq vo soharsalma hallino malik rekreasiya sahalarinin
galocak nasillar, tiglin 6z funksiyalarini itirmadan, yeni mushat xtsusiyyatlor artirmaq gabiliyyatine
malik olmasidir. Tobistdoki yasayis sistemi daxilinds tok mohsuldar canli agaclar vo bitki ortuyudur.
Genis yarpaqli yetkin bir agac bir ildo 100 kq oksigen istehsal edir. Bir insanm illik oksigen ehtiyaci
toxmini 740 kq olaraq geyd olunur. Bu iki tapint1 naticasinds bir insanin illik oksigen ehtiyacinin
Odanilmasi tiglin 7 va ya 8 agaca ehtiyacinin oldugu dagiq misyyon edilmisdir. Yetkin bir agac 6z,
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ucun ilds toaxminan 300 kq karbondioksid istehsal edir va bu da havanin tomizlonmasi t¢iin faydalidir.
Kifayat godar agacla tomin olunmus arazinin iglim dayisikliyinde miisbat tosir hiss olunur. Agacl bir
orazinin havasi agacsiz araziys nisboton yay aylarinda 2- 4 doaracs Sorin, qisda iso 1- 2 doraco daha
isti olur. Bu agaclar kiilayin suratini bir ¢ox hallarda 85 % azaldir. Yagislarin amolo galmasinds va
gatiracayi zorarli tasirlorin azaldilmasinda agac va yasil arazilorin tosiri boyiikdiir. Sohordoki park va
baglar bura yagan yagism boytik hissasini 6zlino hopduraraq torpaga qazandirir. Bu sababdan ds sohor
daxilindaki su basqinlarinda toxmini 10- 20 % azalma miisahido olunur [5].

Sakil 2. Baki1 gahari, Somad Vurgun kiigasi-Zabitlor bagi

Boyiik sohorlords rekreasiya zonalarinin keyfiyyot vo dayaniqliliq gostaricilori sirasina hamin
orazilorin funksional zonalarinin ¢oxlugu da daxildir. Ekoloji faktorlarin shamiyystini nazors alib
boyilik soharin yasilliq sahslorini artirmaqla yanasi genis rekreasiya zonalarmm funksionalligini
nazardan kecirmoak vacibdir. Adaton, 6ton asrin ovvalli vo ortalarinda salinmig bag vo parklarda usaq
zonalar1 yox doracasindadir ( Baki sohari, izmir kiigasi, sahosi 7970 m? olan izmir parki ) (Sakil 1)
ya da bu zonalara ¢ox az saho ayrilmigdir ki buda insan say1 artdiginda ciddi sixliq yaradir (Sakil 2)
(Baki sohoari, Somad Vurgun kiigasi- Zabitlor bagi. 1949- cu ilds istifadoys verilmisdir). Lakin, bu
parklar genis yasilliq sahalorino malikdir. Parklarin yerlogdiyi orazi genis infrastruktura malikdir,
otrafi six nogliyyat zolaqlar1 ilo ohatolonib. Eyni zamanda, orazido hundirmortabali binalarin
moveudlugu rekreasiya zonalarina tolobati artirir. Tobii Ki, bu orazilords yasilliq zolaglarinin sahasi
daha genis salinmalidir. Bu tip infrastruktura malik orazilorin parklarinda usaq zonalarinin toskili
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parklar Ggin toyin edilon asas meyarlarin hallini tomin edir. Diinya tocrubesinds rekreasiya
zonalarmda usaqlar, U¢un xdsusi tachiz edilmis ¢oxsayl parklar salinir. Bu parklar ham do fiziki
mohdudiyyatli usaqlarin asudo vaxtlarinm somarali kegirilmasi tigtin xususi oyun sahalori ilo tamin
olunur.

ABS, Ohio statinda sahosi 60705 m? (15 acres) olan Milston Krik Park (Millstone Creek Park)
hom tabii, ham da ananavi oyun elementlarini 6ziinds birlosdiron usaq parkidir. Parkda usaq oyun
sahalorindon basqa basketbol sahasi, velosiped yollar1 va sanitar sahalor mévcuddur. Burada su va
tobiat amillori istifads olunaraq oyun meydangalari yaradilmisdir (sokil 3).

Sakil 3. ABS, Ohio stati, Milston Krik Park (Millstone Creek Park)

Ingiltora Devon grafliginda Playpark 2010- cu il London Olimpiyadas1 sorafine salmmusdr.
Park biitiin usaqlar, xiisuson fiziki mohdudiyyatli usaqlar {igiin layihalondirilib. Qum, teksturlu
sahalor va teksturlu sahalors sensorlu enis (sensory planting) istifads edilorok gérmo mahdudiyyatli
usaqglarm parkdan faydalanmasini tomin edir [5]. Rekreasiya zonalarinin dayaniqh inkisafi prosesino
boyiik soharlorin shalisinin daha gox ehtiyac duydugu miibahiss edilmozdir. Boyiik saharlords ekoloji
béhran daha tez hiss olunur. Bu isa shalinin ham fiziki, hoam do monoavi tarazligma tasir eds bilor.
Dayaniqli inkisaf faktorunun genislonmasi bu manfi faktorlarin miisbato dogru iralilomasins gotirib
cixarir ki, insanlar giindslik ictimai hoyata daha ¢ox uygunlasir. Comiyyatds saglam diisiincali vo
fiziki cohotdon saglam fardlorin say1 dayanmadan artir.

Hor bir rekreasiya sahosinin layihasi yerlosdiyi saharin 6lcilorine uygun olmalidir. Ssharlorda
yasil sahoalorlo yaranan olago vo keyfiyyst axtarigi ictimayat U¢ln rekreasiya sahslorinin amals
golmosinds yeni strategiyalarin axtarisina sobab olur. Bununla yanasi sosial, modoni faktorlarin
layiholondirmoya olan tasiri bizo ictimai saholorin layihslondirilmasino forgli perspektiviordan
yanagmali oldugumuzu gostarir. Rekreasiya sahalorinin soharlords yasaya bilmok faktoruna boyuk
tasiri var. Homin saholarin layihalondirmo morhoalosinds soharin, mohallonin élglsi, hor bir fardin
orazini istifado edo bilmasi amillori ilo yanasi ekoloji, iqtisadi, sosial vo fiziki tasirilorin
ohomiyyatinin vacibliyi nozors alinmalidir [6].

Baki soharinin respublikanin on boyiik sohari olmasi, buranin qadim memarliq irsi, ¢oxsayli
rekreasiya zonalari, tarixi- modani amillorinin mévcudlugu fakti coxdan tosdiqini tapmisdir. Méveud
rekreasiya saholorinin muoyyan hissasi meqapolislorda yerlogon istirahat zonalarinin memarhq-
planlagdirma va sohorsalma meyarlarini tam gokildo 6domosa do hazirda miisbat istiqamatds intensiv
soylor gostorilir. Baki gohorinin rekreasiya zonalarmm planlagdirma meyarlarmm ilkin tohlili bu
naticani soylomoya asas verir.

Natica. Hazirda biitiin diinyadan toplanan turistlorin diggotini colb edon godim memarliq irsi
Vo miiasir memarliq meyarlarini 6ziindo comloyan Baki sohari vo onun tabeliyinds olan soharkonari
orazilordo rekreasiya zonalarmin dayaniqli inkisaf prosesini tomin etmok Ugln planlagdirma
mosalalorina xisusi diggest vo hassasligla yanagsmaq miitlogdir. Soharin nagliyyat vo moskunlagma
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cohatdon six orazilorindo yerlogon park vo baglarin orazisi genislondirilmalidir. Orazi genisliyi
cohotdon problem yarandigda bu proses homin orazido yeni, daha genis rekreasiya zonalarmin
planlagdirilmasi ilo noticalonmalidir. Bu rekreasiya zonalar1 nainki hamin orazinin memarliqg-
kompozisiya halli va ekoloji gdstaricilorini, ham do Umumilikds soharin memarlig- planlasdirma vo
soharsalma hallini zonginlosdiracok. Eyni zamanda, megapolislorin ohali saymin iri templorlo
yuksalmo statistikast nozoro alinmali vo bu rekreasiya zonalarinin dayanigli inkisafi iigiin
sohorsalmagi- memarlar torafindon dinamik irsliloyiso yonalmis tokliflor togdim etmoalidir.
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AZORBAYCAN RESPUBLIKASINDA YENI SOHORLORIN FORMALASMA VO
INKiSAF PROBLEMLORI

Nagiyev Nizami Hoson oglu— memarliq doctoru, prof., Memarligin osaslar1 kafedrasi, AzMiU,
nizaminagiyev@gmail.com

Annotasiya. Yeni soharlorin planlagdirilmasi va tikintisi masalalorini mivaffagiyystlo hall etmok
ticiin onlarin tikintisi tocriibasinin @yranilmasi vo tohlili boytk ohomiyyat kasb edir. Azorbaycan
Respublikasinda yeni soharlor diinya gohorsalma tarixindo misli goérinmomis templorlo insa
edilmisdir. Yalniz an iri soharlorda (Mingagevir, Oli- Bayramli (indiki Sirvan), Sumgayit va s.) artiq
500 mindan ¢ox insan yasayir. Burada yiiz minlarlo moanzil, minlorlo madani-moisot Xidmoti binasi
tikilmis, arazinin mihandis hazirligi, sanitar- texniki avadanliq va yasillasdirma tizra ¢ox boyiik iglor
goriilmiisdiir. Soharlorin yeni planlasdirma strukturu, yasayis arazisinin mikrorayonlara vo yasayis
rayonlarina ayrilmasi, sonaye- tikinti metodlari, abadligin vo mihandis avadanliglarinin yeni texniki
SaViyyasi - biitlin bunlar sohorsalma mitoxassislorinin qarsisinda tokca texniki va igtisadi masalalorin
hallini deyil, hom da sohorlorin yeni memarlig- badii simasmin yaradilmasi zoruratini goyur. Muasir
soraitdo bitlnlikde mikrorayonlarm, yasayis rayonlarinin vo bitovlikds soharin mokan
kompozisiyasinin yaradilmasi ti¢iin tam imkan vardir.Miiasir soharlarin tikintisinds yasay1s va ictimai
binalarin yerlosdirilmasi Ggln Ssarbast tosviri Gsullardan daha genis istifado olunur; bu, tikintini
orazinin relyefi, yasilliqlar, su anbarlarinin konturlar1 ilo daha {izvi sokildo birlosdirmoys vo
insolyasiya, havalandirma, sas- kilydon muidafis taloblorini daha yaxsi tamin etmoys imkan verir.
Acar sozlar: yeni soharlor, sohorsalma, planlasdirma, sonaye, sonaye binalari, miilki binalar, manzil
tikintisi, madani-moisot Xidmoti, yasillasdirma

PROBLEMS OF FORMATION AND DEVELOPMENT OF NEW CITIES IN THE
REPUBLIC OF AZERBAIJAN

Nagiyev Nizami Hasan— doctor of architecture, prof., departament of Basis of Architecture,
AzUAC, nizaminagiyev@gmail.com

Abstract. To successfully solve the problems of planning and development of new cities, the study
and analysis of the practice of their construction is of great importance. New cities in the Republic of
Azerbaijan were built at an unprecedented pace in the history of world urban planning. More than a
million people already live in the largest new cities as Mingechaur, Ali-Bayramly (now Shirvan),
Sumgait, etc. Hundreds of thousands of apartments, thousands of buildings of cultural and welfare
services were built here, major works on engineering preparation of the territory, sanitary and
technical equipment and landscaping were carried out. The new city planning structure, large
divisions of the settlement territory into neighbourhoods and residential areas, industrial construction
methods, a new technical level of landscaping and engineering equipment - all this puts the need for
urban planners to solve not only technical and economic problems but also the creation of a new
architectural and artistic appearance of cities. In modern conditions, it is possible to create a spatial
composition of entire neighbourhoods, residential areas and the whole city. In the development of
modern cities, free picturesque techniques for the placement of residential and public buildings are
increasingly used; this allows to connect the building more organically with the terrain, green spaces,
the shape of the reservoirs and better ensure the requirements for insolation, ventilation, noise
protection.

Keywords: new cities, urban planning, planning, industry, industrial buildings, civilian buildings,
housing construction, cultural and welfare services, landscaping
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Azarbaycan Respublikasinda soharsalma XX asrds regionlarin sonaye inkisafi ilo alagodar iki
istigamoatdo inkisaf etmisdir. Kohno soharlor genislondirilmasi va yenidon qurulmasi, eyni zamanda
yeni goharlorin salinmast Azarbaycanda soharsalmanim har iki istigamati bir moagsado— ohali tguin
daha yaxs1 omak, moaisat Vva istirahat soraitinin yaradilmasina xidmat edir. Lakin bu mogsado muxtalif
yollarla ¢atmaq olur. Yeni sohorlords planlasdirmanin miitoraqqi tisullarmin tatbigi avvaldon muasir
toloblora cavab veron planlagdirma strukturunu yaratmaga imkan verir. Yenidon qurulan kéhna
sohorlards az va ya ¢ox daracado tarixi togokkiil tapmis planlagdirma va tikinti ilo hesablasmaq lazim
galirdi. Buna gdro do kéhna sohoarlarin yenilonmasi kdhnalmis maddi fondlarin doyisdirilmasi va bu
osasda planlagsdirma strukturunun todricon doayisdirilmasi yolu ilo ardicil sokilds aparilir. Bu proses
naticasinda kdhna saharlar yeni sohorsalma keyfiyyatlori alds edir vo 6z planlagdirma strukturuna
g0ro yeni sohorloro yaxinlasir [1].

Azorbaycan Respublikasinda yeni sohorlorin tikintisi gériinmomis miqyasda hoyata kegirilir.
1960- c1 ilo godar respublikada 9- a yaxin yeni sohor yaradilmisdir. Yeni sohorlorin tikintisi vo stiratlo
béylimasi, ilk ndvbada, agir sonayenin va energetikanin nohang migyasda va suratli inkisaf tempindan
iroli golir. Istehsal giiclorinin Azorbaycan orazisinds somarali yerlosdirilmasi probleminin halli ilo six
bagli olan yeni soharlorin yaradilmasi, 6lkanin suratli igtisadi vo modani inkisafi liglin ¢ox boyiik
ohomiyyats malikdir. Yeni sohorlor, asasan ohalisi az olan vo sonaye az inkisaf etmis rayonlarda
salinird1. 30- cu illorin sonunda ilk yeni sohoarlorin- Xazar donizi sahilindo Sumgqayit, Mingagevir su
elektrik stansiyasinin tikilmasi ilo alagadar Mingagevir vo Kiir ¢ayinin sahilinds Oli- Bayramli (indiki
Sirvan) soharinin ingasina baslandi. Hal- hazirda, tikintisino 30-40- c1 illords baslanan yeni saharlor
yiz minlarlo sakini ohato edir vo on iri sonaye vo madaniyyat morkazloridir [2].

Yeni tikilon ilk iri sonaye binalar1 miiasir soharsalmanin miitaraqqi ideyalarmin amali suratds
hoyata kegirilmasinin tomolini qoymusdur. Osas is yeri kimi sonaye muoassisalorinin rolu kokli
sokildo doyismisdir; yeni saharlordo sonaye muoassisalori sohor strukturunun asas elementlorindan
birino ¢evrilmisdir. Qoruyucu yasilliq zonalar1 ilo yasayis sahosindon ayrilan sonaye rayonlari
yarandi. Yasayis rayonlarinin planlasdirilmasinda va tikintisinds radikal doyisikliklor bas verdi.
Yasayis evlorinin vo ictimai binalarm yeni névlari (moktobagoadar tahsil miassisalori, madaniyyat
evlori vo saraylari, klublar, profilaktoriyalar va S.) meydana goaldi. Yasayis kvartallarinin tikintisinin
toskili vo tsullar1 doyisdi ki, bu da yasayis evlorinin butlin sanitar- gigiyenik taloblori nozors
alinmagqla, moktablors, usaq miiassisaloring, yemokxana va digor modani- maisat xidmoti binalarina
yaxin yasilliglar i¢orisindo abadlasdirilmis iri moahallalorin yaradilmasma imkan verdi. Onlar kohna
sohorlorin xirda, ayri- ayri evloro boliinmiis vo Soligesiz tikilmis mohallalorindon tamamila
farglanirdi. Belsliklo, miiasir soharlorin yeni strukturu formalasmaga basladi [3].

70-ci illords monzil vo madoani- maisat tikintisine kapital qoyuluslarinin artmasi vo sonaye vo
miilki binalarm tikintisinds Sonaye tisullarina kegidlo alagodar yeni sohorlorin tikintisinin hacmi va
templori kokli sokilds doyisdi. Bir ¢ox yeni soharlords boyiik ev tikintisi kombinatlar1 istifadaya
verildi. Gucli tikinti sonayesinin yaradilmasi iri yasayis binalar1 vo madani-maigat Xidmati binalar1
olan gaharlorin tikilmasina, oshalinin gigiyena vo madani maisat taloblorine uygun rahat monzillorls
tomin olunmasina, alverisli omok va istirahat soraitinin yaradilmasina imkan verdi.

Yeni sohorlorin strukturu tokmillosir: sonaye miassisalorinin yerlasdirilmoasi daha rasional hala
golir, yasayis yerlorinin mikrorayonlarla tikintisinin yeni mitoraqqi prinsipi hoyata kegirilir, nagliyyat
vasitolorinin diferensiasiyasi osasinda noqliyyat magistrallar sistemi daha dogiq toskil olunur, ictimai
morkazlor sistemi inkisaf edir, soharlorin sanitar- gigiyenik keyfiyyatlori yaxsilasir, onlarm memarliq
gOrkami yeni cizgilor, xtsusiyyatlor alds edir [4].

XX asrin sonunda Azarbaycan Respublikasinin miistoqillik qazanmasi ilo slagodar, qarsida
iqtisadiyyatin siirotlo inkisaf etdirilmosi vozifosi durur. Miiasir inkisaf toloblorino cavab veran yeni
sonaye muossisalorinin yaradilmasi rayonlarda tobii sarvotlorin, xammal vo enerji ehtiyatlarinin
monimsanilmasi tigiin yeni soharlorin yaradilmasini talob edacokdir.

Yeni sohorlor yerlosmo sortlorina, boylkllyiina, sohor yaratma bazasina, qurulusuna vo
memarliq gorkamino goro ¢ox mixtalif olacagq. Lakin buttiin mixtslifliyo baxmayaraq onlar osas
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toloblora cavab vermolidirlor- insanlarin hoyati {i¢iin saglam vo rahat, eyni zamanda soharsalma
baximindan iqtisadi vo daha samarali olmalidirlar. Bu talob asasinda yeni saharlorin optimal 6lglsu
muoayyanlasdirilir, onlarin artimi tanzimlonir va planlasdirma strukturu formalagir.

Mohsuldar quvvealorin inkisafi vo yerlosdirilmosinin  Umumi perspektiviorinin tahlili,
sohoryaratma bazasinin xarakterino Vo maskunlagma sistemindo shomiyyatina goro mixtslif olan yeni
soharlarin bir nega asas ndviini misyyanlosdirmays imkan verir. Yeni saharlorin on genis yayilmis
névi 100 mina yaxin shalisi olan, mixtalif istehsal komplekslorinin bazasinda inkisaf edon sonaye
sohoridir. Bu bir sira mithiim sonaye sahslorinin: neft emali vo neft- kimya, kimya, masinqayirma,
dazgahgayirma, cihazqayirma, agac emal1 vo S. sahalorin inkisaf ehtiyaclarmi tomin edir.

Metallurgiya sonayesi vo ya enerji tutumlu istehsalat osasinda xiisusilo iri Sonaye
komplekslorinin meydana golmasi, tikinti rayonlarinda giiclii elektrik stansiyalarinin inkigafi 150-
200 va hatta 300 min sakin ti¢iin daha iri saharlorin tikintisini talob edacokdir. Belo boyiik soharlorin
tikintisi, iri igtisadi vo madani markazlorin 61k orazisinds borabar paylanilmasi ti¢iin bu morkazlorin
formalagmis sistemini tamamlamaq zoruratindon ds irali galir. Kond yasayis montagalori sobokasinin
yenidon formalagsmasi vo agrar- sonaye komplekslorinin yaradilmasi ilo alagadar kond tosarriifati
rayonlarinda da miixtalif tipli yeni soharlor vo sohor tipli gosobolor tikilocokdir. Olkonin miixtolif
bolgalorinds yeni kurort soharlorinin salinmasi Azarbaycan Respublikasinda boyiik perspektiviora
malikdir.

Xalq tasarriifatinin imumi inkisaf perspektivi, sonayenin va yasayis yerloarinin yerlosdirilmasini
muoyyanlosdiron mohsuldar qiivvalorin perspektiv yerlosdirilmo sxemi vo Olkonin ayri- ayri
bolgalorinin rayon planlasdirma layiholori, ayri- ayri yeni sohorlorin miivafiq 6lgusiinin mioayyan
edilmasi  vo onlarm bdyiimasinin tonzimlonmasi U¢ln  osasdir.  Yeni sohorlorin  inkisaf
perspektivlorinin dizgin elmi osaslandirilmis sokildo prognozlasdirilmasi onlarin strukturunun
formalasdirilmasi va tikintisi masalalorinin halli G¢tin cox bdyik shamiyyato malikdir.

Yeni soharlorin strukturu masir comiyyatin yeni, migayiseedilmoz doracads daha yiksok
inkisaf soviyyasino vo elmi- texniki taroqqinin yaratdigi yeni imkanlara uygun, ohali G¢lin amok,
moaisat Vo istirahat soraitinin yaradilmasmi tomin etmolidir. Bu amoyin, moisatin va istirahat togkilindo
yeni tendensiyalarin nozars alinmasini talob edir. Sonaye oksar soharlorin xarakterina va strukturunun
formalasmasina daha gox tasir gostorir. Sonaye miassisalorinin mihim struktur rolu bundan sonra
da gorunub saxlanilacaq, hargond amok mohsuldarliginm va ictimai Xidmatin inkisafinin artmasi ilo
omok gabiliyyatli ohalinin torkibinds sonaye kadrlarinin say1 6z xiisusi ¢okisino gbro azalacaqdir.
Amma eyni zamanda, sonaye istehsalinin 6ziiniin xarakterinds elo k6kli doyisikliklor bas veracak ki,
bu da ham sonaye misassisalorinin yerlosdirilmasi masalalorini, ham do onlarin monzillo vo 6z
aralarinda qarsiligh slagslorini yeni bir sokilds hall etmoys imkan veracakdir.

Moisatin togkilinds inkisaf meyillori, xirda ev taSarriifatinda geyri-istehsal smoyini sixigsdiran
yiksok mitasakkil ictimai xidmatin rolunu hartorafli artirmaga yonalmisdir. Comiyyatin inkisafinin
muasir moarhalasinds bitiin xidmat névlerinin koklii sokildo yaxsilagdirilmasi va genislondirilmosi
nozordo tutulur: istehlakgilara xidmot vo mohsulun keyfiyyoti kokli surotdo yaxsilasdirilmaqla,
ohalinin ehtiyaclari tam 6donilonadak ictimai iaso muoassisalori sabakasi xeyli genislonacak; shalinin
korpalor evi, usaq bagcasi vo meydangalara, giinuzadilmis moktablars olan talobatinin 6donilmasi,
habelo usaqlara pulsuz qulluq gostarilon internat moktablori sobokasinin genislondirilmoasi tomin
edilocak; ahalinin hor ndv ylksok ixtisaslh tibbi xidmato olan talobat1 tam 6danilocok, Xastoxanalar,
poliklinikalar, sanatoriyalar, istirahat ocaqlar1 sobokasi xeyli genislonacak, kinoteatrlarin, klublarin,
idman qurgularinin say1 artirilacaq. Moisot xidmati miassisalori yeni texniki baza oldo edocak.

Beloliklo, soharin strukturunun formalasmasinda ictimai xidmot getdikco daha bdyik
ohamiyyst dastyacaqdir. Yasayis vo ictimai binalarm daha rahat vo gonaotcil tiplorinin yaradilmasi
Vo onlarin ictimai xidmotin toskili vo inkisafi toloblorina tam uygun golon qruplasmasi xiisusi
aktualliq kosb edir. Tikinti tocribasi gosterir ki, bu problemin hallina yasayis rayonlarinin,
mikrorayonlarm vo ictimai morkazlorin togkili edilmesi ilo nail olmaq miimkiindiir. Yasayis
binalarinin vo ictimai xidmatin somarali togkili sohorlords garisiq mortoabali vo torkibinds ictimai
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toyinatl otaglar olan yiliksok martabali evlarin yeni tiplarinin tikintisinin getdikco daha genis tatbiq
edilmasi ilo do baghdir.Sahar shalisinin istirahatinin miiasir goraitds toskili iki istigamatdo hoyata
kecirilir. Bir torofdon baglar, parklar, su anbarlari, agiq mokanlar soharin strukturunda va tikintisindo
getdikco daha boyiik rol oynayir. Digar torafdon, sohorkonar: istirahotin mixtalif novlori boyik
ohomiyyat kasb etmays baslayir. Tacriiba gostorir ki, sohar shalisinin istirahot problemi sshards va
sohoratrafi zonalarda yasilliqlar sisteminin inkisafi vo sohar konarinda, daha monzarali vo saglam
yerlordo boyuk istirahat zonalarinin yaradilmasi yolu ilo ugurla hall edilo bilor. Saharlar Gi¢uin tabii
calbedici yerlora malik arazilorin segilmasi, yasilliglarin vo tobii landsaftin daha ifadsli sahalarinin
hartorafli qorunmasi ohalinin kutlovi istirahsti probleminin effektiv vo tamdoayarli hall edilmasinin
miimkiinliiyliniin asili oldugu sortdir.

Yeni sohorin rasional mitoroqqi planlagdirma strukturunun formalasdirilmasi iiglin an vacib
sortlordon biri gsohards vo sohoratrafi orazids yasayis yeri, is yerlori, ictimai markazlor va istirahst
zonalar1 arasinda rahat slagonin tagkilidir. Optimal 6l¢iilii yeni sohorlords, bu giin an boyiik saharlarin
yasadigi bazon hoall oluna bilmoyan nagliyyat problemi olmamalidir. Lakin istanilon halda, sahards
rahat nogliyyat xidmatini tomin etmok vozifosi movcud olur. Bu hotta sohor daxilindo piyada
harakatinin Ustinlik taskil etdiyi ki¢ik saharlords do mévcuddur, ¢ilinki bu saharlards biitlin yuklarin
dasinmasi xidmati, habels insanlarin uzaq is yerlorina, vagzallara, soharotrafi istirahot yerlorina va
gonsu yasay1ls mantagelorine dasinmasi yol naqliyyatinin iizarins diistir. Yeni soharlor tGglin nogliyyat
xidmotlarina goyulan asas toloblor asagidakilardir: amok vo madani-maisat Safarlorinin diapazonunu
minimuma ¢atdirmag, yliksok siratli nogliyyat soraitinds onlarin rahathigimni vo tohliikasizliyini tamin
etmok. Buna ilk névbads soharin élglistiniin mahdudlasdirilmasi va yasayis yerlarinin, is yerlarinin,
ictimai morkoazlorin va istirahot yerlorinin rahat qarsiliql yerlosdirilmasi yolu ilo nail olmaq olar.
Kitlovi sokildo bas ¢okilon mihim montagoalor arasinda qisa piyada slagoslorinin yaradilmasi,
muxtalif vo kosison horokot axmlarmin mokan ayrilmasi, yasayis binalarinmn, ictimai vo ticarot
morkazlarinin va kitlovi istirahat yerlorinin tranzit horokatindan tocrid edilmasi do bdyuk shamiyyot
kosb edir.Yeni sohorlorin rasional strukturunun formalasdirilmasi, tikinti novlarinin vo tsullarinin
secilmoasi tikinti iqtisadiyyatinin miiasir toloblori ilo six baglidir. Yeni sohorlorin salinmasmnin
samaraliliyi son daraco mihim shomiyyat kosb edir. Artiq yeni bir sohor salindigi zaman iqtisadi
baximdan ugurlu gorar verilmalidir, ¢lnki tikinti Gglin olverisli arazinin sec¢ilmasi bdylk gonast
etmoys imkan vers bilor. Bu gonast monbayi bu vo ya digor Sonaye rayonunda yeni soharlorin
yerlosdirilmoasinin - mixtalif variantlarim1 miiqayisa etmokls, rayon planlagsdirmasi vasitasilo
askarlanir. Moalumdur ki, soharlorin tikintisine kapital qoyuluslari, adston yalniz oarazinin bina va
avadanliglarinin qurasdirilmasi xarclorini deyil, hom da tikintinin maya doyarini artiran alava Xarclori
do ohato edir (srazinin mihondis hazirligi tigiin xiisusilo kompleks va bahali tadbirlor tolob edan
sahalorin  manimsanilmasi, seysmikliyi yuksok olan orazilords tikinti). Tikinti ti¢lin yararh
meydancgalarin se¢imi respublikanin okSor rayonlarinda orazinin hazirlanmasi ilo bagl olaves
xarclordon ahomiyyatli doracads azad olmaga imkan veran osas vasitadir. Digoar gonast manbolori
sohorin rasional planlasdirma strukturunun formalasdirilmasi va orazinin daha samarali istifadasidir
ki, bu da saharin mihandis avadanliglarmin doyarini azaltmaga imkan verir. Hoyata kegirilmis monzil
tikintisindan alda olunan bdyuk tacriibs ayani sokilda gostorir ki, yasayis va ictimai binalarin tikintisi
Uzra iglorin maya doyerinin asagi salinmasinda asas vasits tikinti islorinin diizgln teskili, tikintinin
sonayelosdirilmasi, yeni somarali tikinti materiallarmin, konstruksiyalarin va s. totbigidir.

Yeni gohorin formalagmasmm on mithiim problemi onun memarligidir. Yeni sohorin
mutaraqqi planlagdirma strukturu onun badii simasinin formalagmasi liglin 9sas yaradir. Biitiin ohali
tiglin boyiik sorait vo saglam hoyat goraitinin yaradilmasi vo bina va qurgularm ucaldilmasmim anonovi
metodlarmi kokli sokilds doyisdiran tikintinin genis sonayelosdirilmosi, soharlorin tikintisi zamani
muasir elmi- texniki toragqinin nailiyyatlorindon istifado edilmosi- yeni sohorin memarhigmin
formalagmasina tosir edon asas amillordir.Yeni gsohorlorin memarliq simasmin formalagma sortlori
kdhno rekonstruksiya olunan sohorlarlo migayisads 0z saciyyavi xususiyyatlorina malikdir. Kohna
sohorlordo, memarliq simasmin ifadaliyi vo fordiliyi az vo ya ¢ox doracads tarixon qurulmus
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planlagdirma ilo Vo kegmisds yaradilan doyarli memarliq ansambllarinin qorunmasi ils alagalondirilir.
Yeni soharlorda bu problemin holli daha ¢ox soharin yerlosdiyi yerin tabii sortlorindan va bir ¢ox
cohatdon mohz yeni sohorin memarhigma 0zinomoxsuslug va gozallik vermok Gglin arazinin tobii
xususiyyatlarini Gizo ¢ixarmaq va yaradiciligla istifado etmok bacarigindan asilidir. Buna gora, yeni
sohor salinarkon memarliq problemlarinin halli Ggiin on boyuk potensial imkanlara malik bir yer
secmoak son daraco mosuliyyatli masaladir. Relyefin, ¢ayin, goliin vo ya digor akvatoriyalarin
qurulusu, méveud meso okinlori va yerli landsaftin xarakterik xiisusiyyatlori belo potensial imkanlar
togdim edir.

Diinya soharsalma tocriibasi gostorir ki, bir ¢ox soharlorin misilsiz gozalliyi, tabii soraitdon
boylk moharatlo istifado etmoklo yaradilmigdir. Mesoalor bitkilari olan orazilords, akvatoriyalar va
yast1 relyeflor olmadiqda, siini su anbarlarinin qurulmasi, yasillasdirma yolu ila tobistin doyismasi
yeni soharin tikintisinin mihim vazifalarindan birina gevrilir. Lakin yeni soharlorin ifadali va tosirli
simasinin formalagdirilmasinda asas vasito iri memarlarin- tur ansambllarinin yaradilmasidir. Tobii
landsaftin vo memarligin birlosdirilmasi yeni sohorlordo muasir insanin yeni hayat torzina vo monovi
ehtiyaclarina uygun maddi vo badii miihit yaratmaga imkan veracakdir.

Natica. Sosial va elmi- texniki toraqginin taloblorino cavab veran yeni saharlorin tikintisi
mirakkab bir vozifodir.Problemin mivaffoqiyyatlo halli tiglin: yeni soharlorin inkisaf prognozlarini
elmi osaslarla diizgiin miioyyan etmok; mumi osas talobin hoyata kegirilmoasini tomin etmok- yeni
sohorlarin tikintisi aparilan vo aparilacaq arazilords tobii- cografi sorait cox muxtalif oldugu halda
insanlar U¢lin an yaxsi yasayis saraitini yaratmad; har bir soharin inkisaf prosesinds hazirki dévriin
Vo golacayin taloblorini mirokkob vo ziddiyyotli sokildo birlogdirmok; miiasir sonaye osasinda
tikintinin kitlovi kompleks sokildo hayata kegirilmasi ticiin daha slverisli sorait yaratmagq; soharin
memarliq simasmin yiiksok estetik keyfiyyatlorino nail olmag. Bu problemlor kompleksinin halli
uclin son onilliklords yeni sohorlorin salmmasi toacriibasinin darindon tohlili talob olunur. Bels
hortarafli tohlil onlarin planlasdirilmasinda va tikintisinds galocak Uglin shamiyyatli olan mitaraqqi
tendensiyalari lizo ¢ixarmaga komok edir va eyni zamanda sahvlorin tokrarlanmasinin garsisini alir.
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NPUMEHEHUE TPATAIIAN Y IIJTAHUPOBOYHBIX PEIIEHUAM IS
YCTOMYUBOI'O PASBUTHUS T'OPOJOB Y3BEKMCTAHA

Hazaposa /lunapa AuBapoBHa— PhD. no apxwur., o, kadgenpa ['panocTpouTenscTBo U
nanmmadTHas apxXuTeKkTypa, TamkeHTckuii ApxutekTypHo- CTpouTenbHbiii HCTHTYT,
VY36ekucran, dinaranazarova2303@gmail.com

AHHOTanus. JlaHHas cTaThsi MOCBSIIEHA BOIMPOCAM YCTOWYMBOIO Pa3BUTHS TOPOJOB. 3/€Ch
IIPUBEACHBI OCHOBHBIE KPUTEPUU YCTOMUMBOCTH U IUIAHUPOBOYHBIE XapaKTEPUCTUKU TOPOJIOB
V36ekncrana. Bo BceM MUpe YCTOHYMBOCTH YK€ JaBHO SIBISETCS HEOTHEMJIEMBIM KOMIIOHEHTOM
ropoaa. AHaJM3 TrpaJoCTPOUTEIBCTBA MPOLUIOrO IOMOXKET BBIBECTH KIIFOYEBBIE DJIEMEHTHI €TI0
YCTOWYMBOCTH Ha  NOBEPXHOCTb. (OCHOBHBIE  OCOOCHHOCTH  TPAIUIMOHHBIX  METOJOB
IpaJOCTPOUTEIHCTBA IIyTEM HHTErPallid UX CTPYKTYPHBIX SJIEMEHTOBB COBPEMEHHbBIE CLIEHAPHUU
MOTYT OBITh MCIOJIb30BaHbI JUISl CO3/IaHUS CTPATErUN yIydlIeHUs] OYAYyIIero U MpoYHOM ropoJICKOi
Cpelibl, KOTOPBIE JISTYT B OCHOBY YCTOMYMBBIX TOpoJIOB. M3yueHue Tpaauuuii 1 METOIUK, KOTOpbIe
MIO3BOJISUIM TOpoiaM Y30eKUCTaHa yCIEUIHO pa3BUBATHCA U ObITh KOMGMOPTHBIMHU TS JIIOJEH, JaeT
BO3MOXHOCTh BBIpabOTaTh CBOM MOJIEIH Ul JAajbHEHIIero pa3BuTHs. Takxke B CTaTbe UJIET MOUCK
BO3MEIIEHUS 3KOJOTMYECKHX KauyeCcTB M CHCTEM B Tropojax, IMyTeM HHTETpaluu Tpagului u
MHHOBAIMI B TOPOJCKUX MPOCTPAHCTBAX, UCIIOJIb30BAHHS BO30OOHOBIISIEMBIX HCTOUHUKOB YHEPIHH,
MOBBIIEHUS SHEProd(hHEKTUBHOCTHU 3/1aHUN U 00pa30BaHUS UCKYCCTBEHHO CO3JJaHHBIX IPUPOIHBIX
nanamwadToB.B  3akimoueHun JaHbl OOLIME pPEKOMEHJAlMM, HalpaBlIEHHbIE Ha YCTOWYMBOE
IUTAaHUPOBAHUE U JalIbHENIIee pa3BUTHE TPAJOCTPOUTENBCTBA Y30€KHUCTaHa.

KiiroueBbie ci10Ba: yCTOMYMBOE pPa3BUTHE, I'€HE3UC, TOPOACKHE CTPYKTYphl, IUIAHUPOBOYHBIE
AJIEMEHTBI, SKOJOTUs, 3KCTEHCHUBHOE TI'PAJOCTPOUTEIBCTBO, YIUIOTHEHHE 3aCTPOMKH, 3€JIeHas

nH(ppacTpykTypa

APPLICATION OF TRADITIONS AND PLANNING DECISIONS FOR
SUSTAINABLE DEVELOPMENT OF CITIES OF UZBEKISTAN

Nazarova Dinara Anvarovna- Ph.D. in arch., ass. prof., chair of Urban planning and
landscape architecture, Tashkent Institute of Architecture and Civil Engineering, Tashkent,
Uzbekistan, dinaranazarova2303@gmail.com
Abstract. This article is devoted to issues of sustainable urban development. Here are the main
sustainability criteria and planning characteristics of the cities of Uzbekistan. Throughout the world,
sustainability has long been an integral component of the city. An analysis of the urban development
of the past will help to bring out the key elements of its sustainability to the surface. The main features
of traditional urban development methods by integrating their structural elements into modern
scenarios can be used to create strategies to improve the future and a strong urban environment that
will form the basis of sustainable cities. Studying the traditions and techniques that allowed the cities
of Uzbekistan to successfully develop and be comfortable for people, makes it possible to develop
their own models for further development. The article also seeks to reimburse environmental qualities
and systems in cities by integrating traditions and innovations in urban spaces, using renewable
energy sources, increasing the energy efficiency of buildings and artificially creating natural
landscapes. In conclusion, general recommendations are given aimed at sustainable planning and

further development of urban planning in Uzbekistan.
Keywords: sustainable development, genesis, urban structures, planning elements, ecology,
extensive urban planning, building compaction, green infrastructure
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Bo BceM Mupe yCTOWYMBOCTH YK€ JIaBHO SIBJISIETCS HEOTHEMIIEMBIM KOMIIOHEHTOM IOpoja
coBMelIas B ce0e IKOJIOTHIECKUE, SKOHOMUYECKUE U COIUANIbHBIC aCTIEKTHI. B 1emsx mianupoBaHus
JAJIbHENIIEr0 pa3BUTUS TI'PaJOCTPOUTENHLCTBA B COBPEMEHHON pEaJIbHOCTH, KOrJa IOpOJICKOE
HAaCeJICHHE MPEBBICHIIO CEIbCKOE, U BIMSHUE TOPOJOB MPOCTUPACTCS Hajbllie UX (PU3HMUECKUX
TpaHUIL, 3aTparuBasi U paspymas sKocucteMsl. Ilepexo oOmiecTBa Ha MyTh YCTOHYMBOTO PAa3BUTHUS
[I0/Ipa3yMeBaeT B IEPBYIO OUYEpE]lb OrPAHUYEHHE HMCIOJIb30BAaHUS HEBO30OHOBISIEMBIX PECYPCOB
3eMJIM, COXpaHss IMpPH 3TOM SKOHOMHMUYECKYI0 CTaOMIBHOCTh M COLMAJbHBIA Iporpecc. AHamu3
IpaJOCTPOUTEIHCTBA MPOILIOT0 MOMOXKET BBIBECTU KIIFOUEBBIE JIEMEHTBHI €r0 YCTOMYMBOCTU Ha
OBEPXHOCTb. OCHOBHBIE OCOOEHHOCTU MPEEMCTBEHHOIO Pa3BUTHATOPOJOB U UX IIAHUPOBOYHBIX
CTPYKTYP MO3BOJIUTH JIy4lI€ MOHATH MyTH UX TpaHCHOpPMAITUH /sl BBISIBICHH S JTYYITNX CIEHAPHEB
JUIsL TOPOJCKON YCTOMYMBOCTH. Ha OCHOBE 3THX XapaKTEpHUCTHK ONPEIENSAIOTCS JIBE OCHOBHBIE
CTpaTeruu: CTpaTerusi yiaydlleHus OyAylIero M CO3JaHus MPOYHON TOPOJCKON cpenbl. 31ech
M0/Ipa3yMeBaeTcs BO3MEIEHUE SKOJIOIMUECKUX KaueCTB U CUCTEM B rOpOJax, MyTeM 00pa30BaHUs
HCKYCCTBEHHO CO3JaHHBIX IPUPOIHBIX JaHIIaPTOB.

Hoxnan bpynnrnannaa [1], riae ToBOpUTCS 0 TOM, YTO YCTOMUHUBOE PA3BUTHUE SIBJISISICH TIIABHOM
LEebI0 JJIs1 OOJIBIIMHCTBA CEKTOPOB TOPOJICKOM MOJUTHKHU, OKa3al CUJIBHOE BIMSHUEHA TEOPHUIO U
MIPAKTUKY TIPaJOCTPOUTENBCTBA. Takke JOKIaJ CTal OCHOBOW KOHUENIWMKA W IPHUHINAIOB
YCTOWYMBOTO Pa3BUTHS 3a MPOIIEIINE HECKOJIBKO JeT. OHUM U3 YaCThIX YIIOMUHAHUI HTOTOB 3THX
nesneit sipisiercst @paitdyprekas xapTus [2], T1ie OTpeeeHbl TPU MPUHIIAIIA YCTOWYUBOTO PA3BUTHS:
MIPOCTPAHCTBEHHOE pa3BUTHE, COJEPKUMOE U Tmporecc. JlaHHble NPUHIMIIBI PEACTABISIOT
pEeKOMEHAALNHY IO pa3paboTKe YCTOMYMBOTO TOPOa.

TepMuH ycToMuMBBIA ypOaHU3M OMPENENAeTcss KaK «ropoja ¢ IMEeHIeX0HON JOCTYIHOCTHIO,
TPAH3UTHBIM OOCIIY)KUBAaHHUEM, HWHTEIPUPOBAHHBIMH BBICOKOTEXHOJOTMYHBIMU 3JaHUAMHU U
BbICOKOA((pekTUBHON WH(DpacTpyKTypoit». bosee mmpokoe ompeneneHne TEPMUH TMOTYIHIT Kak
«IIPUMEHEHHE YCTONYMBBIX HPUHLUIOB B IIJAHUPOBAHUM, IPOEKTUPOBAHUM WU YIPABICHUH/
¢dbyHKIIMOHUpOBAaHUU TOPOJOBY» [3,4]. OCHOBHBIMH NEISMH YCTOMYHMBOTO T'PaJOCTPOUTEIHCTBA
SBJISIFOTCSI KOMITAKTHOCTD, IUIOTHOCTh M MPUPOJIHAS JOCTYIHOCTb AJs YenoBeka [5]. KomnakTHOCTb
ropoja, SIBIAETCS JCHCTBUTEIBHBIM KpHUTEpUEM YycToWumBOCTH [6,7]. b1 mpoBeneH anamus
rOpOJI0B, KOTOPBIA IIOMOT BBISIBUTH AECATKY F'OPOOB, IIPOSIBUBLINX HAWITYYIIHAE [IOKA3aTEJIN Ha ITyTH
K yCTOMYMBOMY pa3BUTHIO. Kak mokasana NnpakTuKa pa3BUTHs dTUX TOPOJOB JHUAEPOB, KAXKIBIA U3
HUX, UMesl OOIlyl0 KOHLENIUI0, MMEET CBOIO 30HY (poKyca Ha IyTH YCTOMYMBOIO Ppa3BUTHUS:
TPAHCHOPTHAsA cucTeMa BoroTel, SHEprus BO30OHOBISIEMBIX MUCTOYHHUKOB B MenbOypHe, KauecTBO
Bo3ayxa B Mexuko u T.a. [8]. CnenoBaTenbHO, OCHOBHBIM HAIPAaBICHUEM YCTOWYHBOIO
I'PaJOCTPOUTEIIBCTBA SABJISACH IIPOECKTUPOBAHNE TOPOJACKOH Cpelibl, OPUEHTUPOBAHO HA PEAIN3ALNI0
YCTOWYMBBIX pELICHUH B paMKax 3THX NpoekToB. OpHaKo, cpead BeLyMX TIOpOAOB MHUPA
HaOJII01aeTCsl CHWIIBHOE MPENOYTEHUE OTIENIbHBIM TeMaM YCTOMYMBOIO pa3BUTHS. boibmmm
IIOACIIOPbEM Ha IIYTH K JOCTHKCHMIO LIETICH SIBIIAETCSA IPUMEHEHUE YMHBIX TEXHOJIOTH.

YroObl nepedTu Ha MyTh YCTOWYMBOIO Pa3BUTHUSA, HEOOXOIUMO HPUHATH HOBBIA HOJXOX K
rOpoJICKOMY IIJJaHMpOBaHUIO. B noknaze, mnocBsameHHoMy ropojgam [8] umeercst omnucaHue
YCTOMUYUBOTO rOpOJia Kak «20po0, KOmopbili nianupyem, B OTIMYUE OT 3an1aHUPOBAHHO20 20po0a».
«['opox, KOTOPBIM IUIAHUPYET», HUCIOJIL3YET WHTETPUPOBAHHBIM MYJIbTH-CEKTOPHBIM INOAXOX B
IIPOEKTUPOBAHUM, YYWUTBHIBAs MECTHBIE YCIIOBHS C NPUBJICYEHUEM PA3JIMYHBIX TPYII HACEICHMS,
BKJIFOYass jkeHCcKkoe. [lnaHumpoBaHMe TOTOBUTCA B pa3iMuYHBIX reorpaduyeckux macmradax, ¢
MIOBBIIIEHUEM YPOBHS CIIEHUAIMCTOB IO I'PaJOCTPOUTEIBCTBY M IUIAHUPOBAaHUIO. ['0poJI, KOTOPBII
peanu3yeT He TOJIbKO MPOEKTHl OYIYIIero, HO TakKe M MPOEKThl, OCHOBAHHBIE Ha MCTOPHUYECKUX
0COOEHHOCTSX M T'PaJOCTPOUTENBHBIX JOCTHIKEHHSX CBOEro mpomuioro. s ocymectBieHus u
MOAJIEPKKH YCTOMYMBOTO I'PaIOCTPOUTEILCTBA ONPEAEIIEHBI CIEAYIOUINE IPUHIIUIIBI:
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Co3nanue ycTOHYMBOTO pa3BUTHS, 0OECIIeYeHNE KOMITJIEKCHOTO IIJIAHUPOBAHUS, WHTETpalus
IUIAHOB Pa3BUTHS M OOKETa, KOolepalys NapTHEPOB U 3aMHTEPECOBAHHBIX JIUL, IPUIEPKUBAHNE
MpUHIUIA CYOCHIMApPHOCTH U COACWUCTBUE pearupoBaHUIO PHIHOYHBIM M3MEHEHUSM, OOecreueHne
JoCTyla K 3emie, pa3padoTKa COOTBETCTBYIOLIMX HHCTPYMEHTOB IUIAHUPOBAHUSA, INPU3HAHUE
KyJIBTYPHOTO pa3HooOpasus [9].

I'pamocTpouTenbeTBO Y30€KHCTaHA MMEET ThICSUENeTHee pa3BUTHE. Ha ocHOBe w3ydeHus
apXe0JIOMYECKUX U UCTOPUUYECKUX JaHHBIX MOYKHO MPOCIEAUTH F€HE3UC PAa3BUTHSI TOPOJIOB IO TPEM
Pa3NUYHBIM TUHOJOTHAM: 1) TOopoja Bapbl- UMENU MOIIHYIO (GOpPTH(GHKALKIO B BHIE CIOXHON
Tr€OMETPUYECKON KOMIO3HIMK OOOPOHHBIX CTEHH CBOOOJHOW OT 3aCTPOMKH BHYTPEHHHX
MPOCTPAHCTB, KOTOPBIC HCIIOJIB30BAIUCH Ui MOOWMJIBHOTO ManaTtoyHoro >kxuwibs (Camammurere
(Brop.moa. 11, mau. I Teic. mo H.3.)) [10]. 2) I'opoma nByX4acTHBIE, UMEIONINE B CBOCH CTPYKType
uuTaAens u ykperieHHslit ropoa (Tompak kanba (I B. 10 H.3.- VI B. H.3.)).

TpexuacTHble TOpoja, COCTOSIBIIME W3 apKa-IUTaJeNd, MNPSMOYTOJbHOIO IIaxpUcTaHa-
ropoja u pabana-npuropoja [11]. B GonbImMHCTBE ciTydaeB, NIAXPUCTaHbI, IMEIU MPSMOYTOJIbHYIO
reoMeTpuueckyto Gopmy, TJie ABE TJIaBHbIE B3aUMOIIEPECEKAIOIINECS YIIULIbI, OpDUEHTHPOBAaHHBIE HA
CTOpPOHBI CBE€Ta, BBIXOJWIM K YEThIpeM BOpoTaMm (Kpome japeBHero TalikeHTa, KOTOpbhIM HMMen
IaXpUCTaH TPeyroiasrHoi (popmel). A pabam B CBOIO 04epe/lb OKPYKCHHBIM CTEHOU, umMen 12 BopoT
(puc. 1) [11]. CpenneBekoBsie Topoaa Y30eKUCTaHA ATIOXH TUMYPH/IOB 0 HCTOPHUYCCKHM JTaHHBIM,
MMENIH KOHUEHTPUYECKH KOMITAaKTHYI0 (OpPMY C XOpOIIO aJanTHPOBAHHBIMU K KIMMAaTHUYECKUM
YCIOBUSM HANpaBICHUEM YIHIl, CHCTEMbl KaHalOB U BojoemoB [12]. TpaauuuoHHBIE TO0Ma
CTPOMJIUCh U3HEO0O0O0XOKEHHOU TJIMHBI U UMENIM apXUTEKTYpPHbIE OCOOEHHOCTH, B 3aBHCHUMOCTH OT
PErHMOHANBHOTO pacmoiokeHus. [1I0THO 3acTpoeHHbIe TOpoACKHe palloHbI-Aaxa, UMEOIINE B CBOEH
CTPYKTYPBI >KUJIbIE €IMHUIBI MaXaJIATPAIUIIMOHHOTO TOpO/ia UMEIN MPOCTPAHCTBA IS T'y3apoB,
[NIaBHYIO IUiomaap Yopcy, miomagyd OpH KYyJIbTOBBIX COOPYKEHUSAX, TOPOJICKUE PBIHKH U
peMecyIeHHBIE JTABKHU BJIOJIb TOPrOBBIX TJIAaBHBIX YiIuIl- pacta [13] (puc. 2).

¥ ., - UCTOPUYECKUE BOPOTA TAWKEHTA. ~ ~ °

Wccneposanue n pocctaHosneHne
(Ha npumepe BopoT: bewaray, Kamorsou, Jlab3ak)

Kapacapain R )

N Frr
= \mgﬁxra‘nynb

Kawrap

< A A
'r,’
& FynflPi s
i

CamapxaH&

Osopomr g
e Taznra (poc Mepsamngy 3 0,00

Puc. 1. TpexuacTHas CTpyKTypa CpeJJHEBEKOBOTO TalllKeHTa, COCTOSIIAs U3 apKa-IUTaIelu,
HIaxpucTasa u pabazna ¢ 12 Boporamu
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Bosbme cagpl ¥ pe3uieHIMH Kak MPaBUIIO, CTPOWIMCH BHE TOPOJia, B TaK HA3bIBAEMOM
npuropoje- padaje, rae Takke pa3MeIIaaich KIINIA PEMECICHHUKOB, TOT1a KaK TOpPOJICKast 3HATh
IIPOXKMBaJja B CAMOM ropo/ie- IaXpUCTaHe.

MNaHUpOBOYHbLIE ANEMEHTHI
ropogos YabekucraHa

e e T
e AORAILIY l".)"llﬂ')ll‘ "y vion
WA, yiperemng ool dopindimeaniedt, e
PUMKCLAN ICH PCIMASILBIN PRI 1) S10 UPHD, BN, APK
Ark WHOTTIA HAIWBATICA YOl (op1a);
PN POPRUICKR  ILOHBL A, TCPPRIOPIN  HCATEPRAOIY
Iy TOIOTE COMPYRUIIN, KO TOPRN NRIBEICT OCORITIM TIRHTOM
Permcian
MWITAKCHTE  MTHTHOINO-OSmecTRemolt  %Imm  nace s
1opoua:
| TIARKAS TTOMATH, IRAMATRHO RAXOITAIIARCH HA TIEPOCECHTI
Hopey
LAABIBLA. YL LOPOAL,
ARTAIITVCE CORCTRONIG FOPOAOM, O6TACEIITIM KPemocTImam
Laxpueran | clchnun i P HI 4OTRpS
CLOPOIL NI
| TIABHBIA TOPIOBBUL PIHOK [OPOLL, HANDOICE OAULEICHHIA 4IUCTD,
S TEPPITUPIE KUTOPOEO PACTIOSORCH It B TP By TR
T CHCTEMA  TOPTORO-KYTIOMRHNY  TOMEIICHIT,  NOCTPOCHHAMX M
b LCPOCeICInu UIABIMX TOPIOBMN YL 10posy,
TIETMECTHE TOPOTIA, TIE COCPETOTONCHBT PEMECTEHHBIC KBADTATH,
P SLOPO IS [N SUACHIA DRSO, O IAE LSO
Jaxa KIYIIAR TORPITONIE RITAARG PANOIA FOMOA

WOLIIMIE KIGEDEI TR TIRMUOTIIE O OPK IR 1Y YRy 0P ¢

MECTITIN CAMAYTTDARTETTIEN

ML | e, 11e oy a obIecTReas »

COMEUTLIAR HITTHL HACETIERIT

NI PHPIIROTL, PACHOUORE I 1 ETPYRT Y pisliaria

Toprosas y.uiia pacra Toprosein y3en THM

Puc. 2. [InaHUpOBOYHBIC AIIEMEHTHI MPOILIOT0, (JOPMHUPYIOIINE CTPYKTYPHI TOPOJIOB
V30ekucrana
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Taba. 1. AHanu3 MOJIel TeHETUYECKOTO Pa3BUTHUS TIIAHUPOBOYHBIX CTPYKTYpP TOPOJIOB
VY36ekucrana

Ilepuoab: pazentus | @opMbI FOPOACKHX
ropoiciont e OCO0EHHOCTH CTPYKTYP
CTPYKTYp

Topota  Bapni ¢ TONCTHIMH HKHUITBIMIT ODOPOHHTCIRLHRIMH CTCHAME H
ORI CBOSOIILIMHE OT COOPYIKCIIHH nentpanmu. TIpeanoaoknTennno
TAMATOMIILIC TOpOona.
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TO CROC TTPSAMCCTD
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Hepuona

LD¥ KUHOHA LEHO-ILIAHMPOBOUHAN OP1-aHM3alna 10pona. terkoe
ACACHHE L’l'pV!\l\' DLI HA CCIUTCOHLIC, HDOMLIILICHIO-CRIAACKIS,
PCKPTATHOHHBIC T TICHTPATBHBIC 9acT
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Topota XXT
Lpoc: t_;p B4, L bHY P “LH
po'la OT"[B'[L,'I’U «‘m OT BO[’)OT '-T“CTI/I OPO,T;

PazBuBasich, ropoJ1 BbILIEN 32 CYILECTBYIOIINE I'PAaHUIIbI, B HEKOTOPBIX CIIydasiX CTep I'pPaHHIIbI
MEX]ly BHYTPEHHUM M BHELIHUM TOpPOJIOM, HO COXPAaHWJ MPEXKHIOI YCTOWYMBO Pa3BUBAIOLIYIOCS
CTpYKTYpy. Bce ameMeHTBl roposa HaxoAWIMCh B 30HE MEMIEXOJHOM AOCTYMHOCTH. COTrjacHO
YCTOMUYMBO-OpPUEHTHPOBAHHOMY Pa3BUTHIO, HALIM TOpOAa MPEAOCTABIISIM MUHUMAalIbHOE YacTHOE
IIPOCTPAHCTBO /ISl XKUTEJEeH B Ipeiesax ropoACKUX IPaHuLl.

3aBoeBaHME ropoJI0B Y30eKucTaHa MpH Hapckoit Poccuu, mocmy uiio HauanoM CTPOUTENbCTBA
HOBBIX TOPOJIOB 10 BEEPHO- JTy4€BO KOMIIO3HILINH, ITPH CIOKHUBILNXCS CPETHEBEKOBBIX FOpOIax. ITO
MOCIIY’KUJIO MTPUYHMHOM MOCIEIYIOIEro pa3pyuIeHUsl NENOCTHOCTH TPAJUIIMOHHOTO ropoja, yTeM
IPOOMBKY HOBBIX YJIHI] U IPOCIIEKTOB, YTO B KOHEYHOM UTOTE IIPUBEINIO K pa3pO3HEHHOCTH U B Clly4ae
¢ TamkeHTOM K NpaKkTUYECKOMY HMCUYE3HOBEHHUIO CTapOropoAcKod 3acTpoiiku. ['oponma mepuona
COLIMANIN3MA, TMPEXKe BCEro ObUIM OPUEHTHUPOBAHbI HA SKCTEHCUBHOE Pa3BUTHE TEPPUTOPHUH, UTO
MO3BOJISJIO UM JAOCTHraTh OOJIBIINX IPOCTPAHCTBEHHBIX Pa3MEPOB.

Paz0uBka Ha (QYHKIMOHAIbHbIE 30HBI TOPOJCKMX TEPPUTOPHUI TNpHBENa K YBEIHMUYCHHIO
paccTOsIHUS MEXKIY KHIBEM U MECTaMU MPUJIOKEHHS TPY/la U OTAbIXa U JIp. o0bekTamMu. Benenctaue
9TOrO, TaKW€ pPACCTOSHUS TMPHIUIOCH TOKPHIBATh IpPU TOMOIIM TpaHCIopTa. Oojee Toro,
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OOJIBIIMHCTBO OOBEKTOB €KEAHEBHOTO TIOJIb30BAHHS BBIIUIM M3 TEPPUTOPHH  IEHIEXOJHOM
JOCTYIHOCTH. DTO BCE CIIOCOOCTBOBAJIO YBEIMYEHHUIO TPAHCIIOPTHOTO MCIIOIB30BAHMUS, MOSIBICHUIO
aBTOMOOWJIBHOM 3aBHCHMOCTH, a CJIEIOBATEIbHO, PACTOYUTEIBHOMY IMOTPEOJICHHIO MPUPOIHBIX
pecypcoB. IlyTb yCTOHYMBOTO Pa3BUTHUA-ITO MYyTh OEPEKHOTO OTHOIIECHUS K OKpYXaromel cpexe,
NPUOIMKEHHOCTh TPYIOBBIX MECT K JKWIbIO, MCIOJB30BAHHE MEHEE SHEPrOEMKUX M 3aTPaTHBIX
CPEICTB IPU TPAHCIOPTUPOBKE TOBAPOB M MCIOJIb30BAHUE MTACCUBHBIX PECYPCOB I 0OecIeueHUs
SHEPrOAPPEKTUBHOCTH. Y CTOWYHMBO -OPUEHTHPOBAHHOE PA3BUTHE COCTOMT M3 BBHICOKOM IUIOTHOCTH
HACEJIEHUS, CMEIIAHHOTO (YHKIIMOHAJIBHOTO pa3MEUICHUs, IEHIEXO0JAHOI0 OpPUEHTHUPOBAHUS K
OKpY’Karolllel cpeie v JOCTYHOCTH OOBEKTOB TPAH3UTHOTO Ha3HAYEHUS. DTa KOHUEHIIHS O3BOJISET
CO3/IaTh Cpeay, Ie MOXXHO pabdoTaTh, OOIIATHCSA, OTIBIXaTh, MOCEIIaTh Mara3uHbl B yJOOHOMU
MEIIEXOJHOM JIOCTYIIHOCTH OT JKWbA. IIpenmmymniecTBa MCIONB30BaHMS —3aKIIOYAETCS B
MUHHMAaJIM3a[i1 YaCTHOTO MMPOCTPAHCTBA JUIsl paCIIUPEHUS O0IECTBEHHBIX TEPPUTOPHIA.

PaccmarpuBasi naHHbIE YCTOMUYMBBIE DJIEMEHTHI, Ha MpeaMeT HuX (YHKIIMOHUPOBAHUS B
MPOLUIOM, MBI MOXEM OIPENeNIUTh, KaK HUX aJalTHpOBaTh K YCTOMYMBOM TOpOJICKON cpeje
Hacrosuiero. TeM He MeHee, OCHOBHAs 4acTh TEOPETUUYECKUX MapaJnurM rpagocrpourenscrsa XX B,
CUMTAaBIIASICS NPOrPECCUBHOM B CBOE BpeMs, BO MHOIOM H3Xkuia ceds. ['pamoctpourtenu us
Manuecrepa (Benukoopuranust) . Pynun u H. @anbk BbIIBUHYIN TPOTUBOMOJIOKHYIO TOpPOIaM-
caJiaM aHTJIMACKUX FOPOJOB, BOCIETHIM emie J. 'oBapAoM, KOHIENIUIO YIUIOTHEHUS 3acTpoiiku. Ha
tore @paHIMU pa3BUBAeTCS TEHICHIMS CY)KEHUS CETKU YJIMI, YTOOBbI MOJIYy4YUTh 3aTEHEHHbBIE
rOpOJICKKE MPOCTPAHCTBA U 00ecneunTh IeTHHI Komdopt [14].

B XXI Tteicsuenerne Bpemsi OOHOBIEHHSI TOpPOJOB, BHEIPEHUS METOJOB W TEXHOJOTHUH,
MO3BOJISIFOIIMX IPAMOTHO YIPABIIATh MX QYHKIIMOHUPOBAHUEM U PA3BUTHEM. DTO BpEMs IPaMOTHOTO
MOAX0/la K PEUIEHHI0 TOPOACKMX TNpoOJieM B JKOJOTMYECKOM KOHTEKCTE, KOorja Jroboe
MIPOCTPAHCTBEHHOE PACIIMPEHHE TOPOJOB JOJLKHOOBITH YE€TKO OOOCHOBAHHO U COOTBETCTBOBATh
TpeOOBaHUSAM YCTOWYMBOTO pa3BUTHs. [IOWCK pE3epBHBIX TEPPUTOPUN BHYTPH TOpPOAA, C IICIBIO
YIUIOTHEHM S, TOCTYXUT XOPOIIEH aJbTepHATUBON 3KCTEHCUBHOMY Pa3BUTHIO.

JIOJKHBI CTPOUTHCS COOPYKEHUS ¢ HEOOJBIINM SHEProNnoTPeOIeHHEM— OTKa3 OT MaTepuaioB
BPEIHBIX JJIA 3I0POBBSl YEJIOBEKA, XOpOULIasl €CTECTBEHHAs BEHTWISLIMS MOMEIIEHUH, SKOHOMHOE
YOpPaBJICHUE JOAECBBIMH BOJAMH, HMCIOJb30BAHME COJHEYHOHM M BETPOBOM SHEPIHM, a TAKXKE
Onopa3HooOpa3ue 3eJIeHbIX MPOCTPAHCTB, B TAK Ha3bIBAEMBIX SKOKBapTaiax [15].

Bceeobmias TenaeHus riodanusanuy, 1eMOKpaTU3alii, HOBblE SKOHOMUYECKHE YCIOBUS U
CpelCcTBa KOMMYHHUKAIMU JAIOT HOBBIE BO3MOXHOCTH TI'PAJOCTPOUTEIBHOTO MPOEKTHUPOBAHUA.
Puuapa bepaert numert: «'opoga XXI Beka JODKHBI OCO3HATH CBOE IMPHU3BAHKME OBITH IICHTPAMHU
TOJIEPAHTHOCTU U CIPABEIJIMBOCTH, EPEUTH K KOHIEHTPUPOBAHHOMY KOMIIAKTHOMY Pa3BUTHIO. . .>»
[17]. B XXI Beke Bpsa JId MOKHO OIpaBlaTh Takhe IEpelOBbIe MpUMepbl XX BeKa Kak
MIPOEKTHPOBAHKE IIEJIOTO TOpojJa HAa OCHOBE MJIEH OJIHOTO 4YeJOBEeKa MM HEOOJBIIONW TPYIIIbI
MPOEKTUPOBIIHUKOB, KaK CKaXeM 3T0 OBLJIO Ha MpHUMepe MPOEKTUPOBaHUS TopoaoB Yanaurapx,
bpasunua, HaBou, llleBuenko (HpiHe Aktay) u np. Kak ormeuaer I'. Mégec: «Ilo cBoeit mpupoe
IpaJoCTPOUTEIIbHBIE MPOEKTUPOBAHUE— 3TO OOLIESCTBEHHAs AaKIMs, BBIPAXKEHHE OOIECTBEHHOM
conuaapHocTu».B 3TOM cilydae NpuMeHEHHE COIHalbHO-OPHEHTHPOBAHHOTO Tmonaxona [16] B
OpraHu3aly IPOCTPAHCTBEHHOTO MIJIAHUPOBAHUS, KOTOPBIM 3aKII0YAETCS B BBISBICHUH JIOKAJIbHBIX
COOOIIECTB MECTHOTO HACEJIEHUS, BBISIBICHUM MOTPeOHOCTEN HaceleHusl U OM3Heca, ONpeesIeHIH
TOYHON TEPPUTOPUU TPOEKTUPYEMBIX OOBEKTOB, C IMEJbI0 TMOBBIMICHUS MPHUBIEKATEILHOCTU
JIOKAJIbHBIX TOPOJACKUX TEPPUTOPHUIA, TOMOTAET JOCTUYb HAUITYUYIINX PE3YIHTATOB.

HeiHe B VY30ekucraHe HaOmOAaeTcsi MEPEXOIHbI pEeXHUM B  TpaloCTPOUTENIHLCTBE.
IIpoekTpoBaHKe TOPOJOB, INPOJOJIKAET OCHOBBIBATHCSI HA METOJE SKCTEHCHUBHOTO OCBOEHUS
3eMelb, B TO BpEMs KaK MpaKTUKa ABUKETCS B CTOPOHY YIUIOTHEHMS, UCIIOJIb30BAHUSL PE3EPBHBIX
MIPOCTPAHCTB BHYTPU T'OPOJIOB, IIYTEM 3aMEHbI BETXOM 0JHO3TAXHOM 3aCTPOMKM HAa MHOTOATaKHBIE
MyIbTU( YHKITHOHATEHBIE KUJIbIE KOMIUIEKCHI C TApKaMU, MHOTOSTaKHBIMU CTOSIHKaMU, O(PHUCHBIMU
Y TOPTOBBIMH MMOMEIICHUSMHU U 00BheKTaMu On3Heca.
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Wpet Bcsueckoe MoOUIpeHne MpeanpusTHE MAJIOTO U CPEIHETo OU3HECa, B LIEISIX YBEINYCHUS
BHYTPEHHETO BaJIOBOTO MPOM3BOJICTBA B cTpaHe. HeCOMHEHHO, TOCTHKEHUS B IKOHOMHUKE JIOJIKHBI
MOJICP>)KUBATh MJICI0 YCTOMYMBOIO Pa3BUTHUS, B TOM YHCJIE U B IPaJOCTPOUTEIBCTBE, UYTO TAKKE
KOCHETCSI SKOJIOTHYHOCTH MPOU3BOACTB M OOJBIINX KPUTEPHA B SHEPTOd(PPEKTUBHOCTHU 3aHUH.

Ta6J. 2. Tumbl 1 XapaKTePUCTUKU CHCTEM O3€JICHEHUS
|

THOBI 03¢/1eHeHHAS B CTPYKTYpe ropoaa

3eJ1eHBIe KOPHIOPEI

3eJieHble KIHHBS

3eseHbIe MosICa

3erneHble CeTMEHTHI

e

3eneHble KOPHIOPHI
o0pa3yoT
HeTIpepBIBHYIO CBA3b
BJIOTIb YJIIII, KAHAJIOB I
pek. Takas cucrema
yZHoOHa UL CO3/aHIA
IeIeX0IHbIX
MapIpyToB. Moxer

3eeHble KIIMHBSA

KOHIIEHTPHYECKII
CBOJIATCA K €JUHOMY
nentpy. Takas popma
TI03BOJIAET PA3BUBATH

CIICTEMY O3€JIeHEHIIS 110

Mepe paCIIIpeHns

ropoza. B ormmane ot

3eseHble TT0sCa
CO3/1AK0TCSA IIPH
pajaIbHOM Pa3BHTHI
ropoja. BHemniHee
KOJIBLIO KaK IIPaBILIO
COCTOHT I3 CEIBCKO-

XO03ICTBEHHBIX 3eMellb.

CaJIoB 1 J1ecoIoyoc.

CerMeHTHPOBAHHAS
clcTeMa XapaKTepHa
JUI CTpaH C JKapKIM
xmMatoM. ITpn
TPYAHOCTAX C
OpraHm3arueii
OOJIBIIIX 3eeHBIX
TeppHTOpHI,

KOMOHHHPOBATHCS C 3eIeHOT0 10sica, He BHyTpeHHmIT 13 O3eJIeHeHIIe
CErMeHTIIPOBAHHBIMI pacimpsiet CHCTEMBI TOPOJICKHX npHoOpeTaeT
HapKaMII IIPOCTPAaHCTBO TOPOJia TIapKOB TIOKaJIbHBIT XapaKkTep

Heo6xoaumo BeIpabOTaTh CTPATETUIO PA3BUTHSI, KOTOPAs 3aTPOHET Bce cpephl KU3HM. Takke
11eJIecO00pa3HO MCIOJIb30BAHNE AOCTIKCHHH B HayKe Ui YCTOMYMBOTO PAa3BUTHSI, TAKUX Kak
WCTIOJIb30BaHNE ANBTEPHATUBHBIX BO30OHOBIISIEMBIX MCTOYHHKOB SHEPTHH: COJHEYHBIX OaTapeil m
AIIEKTPOCTAHIINHN, BETPSHBIX YCTAHOBOK, OPraHU3aIHs Ipolecca nepepadoTku 0TpaboTaHHON BOJIBI,
OTXOJIOB C TIOMOIIBIO COBPEMEHHBIX MYyCOpPOIepepadaThIBAOIINX 3aBOJOB, HAICICHHBIX Ha
BTOPUYHOE UCIIOJIB30BaHUE MepepabOTaHHBIX OTXOJI0OB M BBIPAOOTKY PHEPTUU 32 CUET YTHIIN3aIUU
He ToJyIexanux nepepadorke. He 00xoaumMo pa3paboTaTh CBOO KOHIIEHIIHIO YCTOHYHBOTO PA3BUTHUS
TEPPUTOPHI, KOTOpasi OyIeT OCHOBBIBAaThCSI Ha OOECHEUEHHHM OC30MaCHBIX M OJAroTpPHUSTHBIX
YCIIOBHH JKU3HEACATEIIEHOCTH YENIOBEKA TPU OCYIIECTBICHUU T'PAJOCTPOUTEIILHON JIESTEILHOCTH,
OTpaHUYCHUsS] HEOJIArONMPHUATHOTO BO3ACHUCTBUS HA OKPYXKAMOIIYIO Cpeny, OOCCICUCHHH OXPaHBI
MIPUPOTHBIX PECYPCOB.

3akiaouenue. B 3axiroueHue cieayer OTMETHTb, YTO YCTOWYHMBOE TIPafOCTPOUTEIHCTBO
JOJDKHO pa3pabaThIBaThCS B TpeX dTamax: 1) MPUMEHEHHE YUCTHIX, MATCPUAIIOB JUIS CO3IaHUs
AIIEMEHTOB; 2) 00BEIMHEHHE DIIEMEHTOB JUTsSI (GOPMHUPOBAHUS CTPYKTYP; 3) 00bEAMHEHUE CTPYKTYP B
o0IIeM TEePPUTOPHATIHLHOM PACIOJIOKEHUH. KakJplii 3JEMEHT COOTBETCTBYS DKOJOTHYCCKOMY
BOCIIPUSTHIO, JIOJDKCH MHTETPUPOBATh B TPAHMIIAX BCEU CHCTEMBI.(OPMHPYS HOBYIO CTPYKTYPY
HEOOXOIMMO YYHUTBIBATh CIIOYKUBIIMECS YCTOWYUBBIC OCHOBBI, JUIS YCIICIIHOTO MX BKIFOYCHHUS BO
BHOBB CO3/1aBacMYyI0;

[Ipy mmaHUpOBaHUU YCTOMYMBOTO PA3BUTHUS TOPOJAA, HYKHO MPUICPKHUBATHCS CIETYIOUTUX
pEeKOMEHAAINN, KOTOPBIE TIOCTYKAT CO3/IaHUI0 KOM(POPTHOM TOPOJICKOMN Cpebl:

- OPUEHTUPOBATh OCHOBHBIE YIUI[BI TOPOJIOB TIO HAMIPABJICHUIO TOCTIOACTBYIOIIUX BETPOB, JIJIS
obecrneueHns UX MPOBETPUBAHUSA B KapKOoe BpeMsi ro/ia.

- pacrnoniarath 3/1aHUS OTHOCUTENLHO YIHUIl C OOJBIINM MEMIEXOJHBIM IBUKEHHEM C yYETOM
HauOombIIIel 0TOpackIBa€MOI TEHH B JIETHEE BpPEMsI, TJe CIeAyeT CO3AaTh YIOOHbIEe 00IIEeCTBEHHBIE
MIPOCTPAHCTBA;
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- CO37aBaTh 3€JICHbIE KOPUJIOPHI, 3€JICHBIEC I105CA BIOJIb OXKUBJICHHBIX YJIUIl B BUJE aUICH,
OynpBapoOB, a TakXkKe BIOJIb HAOEPEKHBIX PEK M KAHAJIOB C OPraHM30BAaHHBIMHU BEJIOCHIICIHBIMH
JOPOKKaMH JUIst KOM(OPTHOTO TIepeBUKEeHHS Titofei (Tad. 2).

- IIPY BBICAJKE JIEPEBBEB TPOTYapOB, OTAABATh HPEANIOYTEHUE IUPOKOJIUCTHBIM IIOPOJAM C
BBICOKOW KpOHOM /J1s1 CO3/1aHusl Hanbosiee ryCToM TEHU U MUKPOKIMMAaTa

- IPUACPKUBATBCSA  COLMAIBHO-  OPHUEHTUPOBAHHOTO  IOJAXO0JAa B OpraHU3aLUH
MIPOCTPAHCTBEHHOTO IJIAHUPOBAHUS, KOTOPBIM 3aKIIOYAETCS B BBISBICHUU JIOKAIBHBIX COOOIIECTB
MECTHOTO HACEeJEHMs, BBISIBJIEHHE MOTPEOHOCTEH HaceleHuss W Ou3Heca, ONpEAEICHUM TOYHOU
TEPPUTOPUN TPOEKTUPYEMBIX OOBEKTOB, C IIEJIbIO IMOBBIIIEHUS MPUBJIEKATEIBHOCTH JIOKAJIbHBIX
TOPOACKUX TEPPUTOPHIA.

Jliig mepexojia K yCTOMUMBOMY pa3BUTHIO TpeOyeTcsl BBIpA0OTKA CTPATETMUYECKUX YCTAHOBOK,
YUUTBHIBAIOIINX XapaKTep MHUPOBBIX M HAIMOHAIBHBIX TEHACHLUUHW W OXUAAEMbIX HW3MEHEHUU B
OOLIECTBEHHOM JKU3HH, TEXHOJOTMUYECKUX YKJIaJaX, HSKOHOMHMKE U TIOJUTHKE; MPHUPOIHO-
KJIINMAaTHYECKUE YCIIOBUS; JKM3HCHHBIE CTAHIAPTBI, TEXHOJOTWYECKHM, HMHTEIUIEKTYaJIbHBIA U
OOLIECTBEHHBI MOTEHIMAI TOPOJCKOTO HACEIEHUS, PECYpPCHBIE BO3MOXHOCTU IOCEJICHMUS;
COCTOSIHUE TOpOJICKOM cpenbl. DTO JOCTUTaeTcss B Ipolecce IUIAaHUPOBAHMS W BBINOJHEHUS
CTpaTEeruyecKoro IiaHa yCTOMYMBOro pa3BUTHUS TOPOJ0B ¥Y30eKkucTaHa.
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INSAAT
CTPOUTEJLCTBO i CONSTRUCTION

ELEKTRON iMZANIN YARADILMA VO iDENTIFIKASIYA SISTEMININ TOHLILI

Babayev Eltakin Zafar oglu- f.r.e.n., dosent, Geomatika kafedrast, AzMIU, eltakinb@risk.az
Miriyeva Nargiz Seyid9li qizi— f.r.e.n, dosent, IT vo programlagdirma kafedrast,
Azorbaycan Texniki Universiteti, nargiz.miriyeva@yandex.ru

Annotasiya. Elektron imzanin is prinsipi, elektron imza novlari, elektron imza sxemlarins hiicumlarin
tosnifati, elektron imza qurulus sxemlori, elektron imzanmn formalasdirilma sxemlori vo elektron imza
identifikasiya sisteminin tohlili nozordon kegirilib. Elektron imzani alarkon avvalcs sertifikat vo agar
fayllar1 yaratmaq lazimdir. Sertifikat morkoazlori sertifikatlarin istifadosi tiglin tanzimlayici, toskilati vo
hliquqi asaslara zomanot verir. Sertifikata alavs olarag hor bir istifadaginin bir ciit acara ehtiyaci var-
gizli va agiq. Agarlar sertifikatlagdirma orqanlarinda yaradila bilar vo sertifikatla birlikda istifadagilora
oturdlo bilor. Ancaq burada Sertifikat Morkozinin 6ziindo moxfiliyin pozulmasi vo informasiya
tohliikosizliyino uygun olma tohllikasi var.Istifadogi homginin is yerindo agarlar1 yarada vo sonraki
sertifikat istehsali tiglin agarin agiq hissasini sertifikatlasdirma morkazina vers bilor. Acar agiq kanallar
Uzorindon 6tardllrss, doyisdirila bilor. Sonra mesajin yoxlanilmasi sohv agarla aparilacaq vo diizglin
ragomsal imza digar istirak¢ilar torafindon saxta kimi gobul edilocak.

Acar sozlar: elektron imza, hes-funksiya, identifikasiya, kriptodavamligidir, simmetrik sifraloma ,
hucumlar

ANALYSIS OF THE ELECTRONIC SIGNATURE CREATION AND IDENTIFICATION
SYSTEM

Babayev Eltakin Zafar- PhD of phys. and math. sci., ass. prof., department of Geomatika,
AzUAC, eltakinb@risk.az
Miriyeva Nargiz Seyid9li- PhD of phys. and math. sci, ass. prof.,
department of IT and Programming, Azerbaijan Technical University, nargiz.miriyeva@yandex.ru

Abstract. The principle of electronic signature operation is considered, types of electronic signature,
classification of attacks on electronic signature schemes, schemes for building an electronic signature,
electronic signature generation schemes, and also an analysis of the electronic signature identification
system.When receiving an electronic signature, you must first create a certificate and key files.
Certification centers guarantee the regulatory, organizational, and legal basis for the use of certificates.
In addition to the certificate, each user needs a pair of keys- secret and open. Keys can be created by
certification agencies and passed to users together with the certificate. However, there is a risk of
breach of confidentiality and compliance with information security in the Certification Center itself.
User can also create keys in the workplace and give the open part of the key to the certification center
for further certificate production. If the key is transmitted through open channels, it can be changed.
Then, message will be verified with the wrong key, and correct digital signature will be received as
false by other participants.

Keywords: electronic signature, hash function, identification, cryptographic security, symmetric
encryption, attacks
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Hesablama texnikasinin vo informasiya texnologiyalarinin inkisafi, eloco do kompdter
sobokalorinin uzun olmasi ilo alagoadar kompiiter sabokalari vasitasi ilo 6turtilon molumatlarin icazasiz
girisdon qorunmasina daha ¢ox diqqet yetirilir. Elektron imza (EI)- sonadin xiisusi rekvizitidir, hans1
ki, EI- nin formalasdig1 andan elektron sanoddo informasiyanin tohrif olunmamasini miiayyan etmoya
Vo onun sahibina mansublugunu tasdiglomoys imkan verir [1].

Tosadlfi vo ya gosdan bir dayisiklik oldugda, ragomsal imza etibarsiz olur. Elektron imzanin
istifadasi, 6tlrilon sanadin har hansi malumatlarinin tahrif edilmoasinin askarlanmasina zomanat verir.
Gizli agar yalniz sonadin sahibindos ola bilar ki, bu da musllifliyini birmonali siibut etmoys imkan verir.
Elektron imzalarin t¢ név{ vardir:

- sada imza sanadin muollifini miayyanlosdirmaya imkan verir, lakin sanadds doayisikliklor olmasimni
yoxlamaga imkan vermir;

- glclondirilmis ixtisaslagmamis imza tokco misllifi tanimaga deyil, sonaddoki doyisikliklori do geyd
etmoys imkan verir. M6huri olan bir sonadin analoqu kimi gobul edilir;

- gUclondirilmis ixtisash imza [2].

Asagidaki asas anlayislar: qeyd edoak:

- elektron imza yoxlama acar sertifikati- tosdigedici markoz torafindon verilon vo El yoxlama agarinm
sertifikat sahibino monsublugunu tasdiq edan sonad;

- elektron imza acar1 (gizli agar)- imza yaratmagq ti¢iin unikal simvol ardicilligi. Gizli agar1 yalniz sonad
gondarands var;

- elektron imza yoxlama agari (ag1q agar)- imzani yoxlamagq {i¢iin unikal simvol ardicillig1. Paylasilan
(a¢1q) bir resursda yerlogdirilir vo ya lazim olan har kaso gondorilir. Agiq agar gizli acara asaslanaraq
hesablanir vo onun dgiin citlogir.

Elektron imzani alarkon ovvalco sertifikat vo agar fayllar1 yaratmaq lazimdir. Onlarin
yaradilmas1 zamani xiisusi kriptografik programlardan— Kriptoprovayderlordan istifado olunur.
Sertifikatlar miivafiq lisenziyalar1 olan tasdigedici markazlordo verilir.

Sertifikat morkozlori sertifikatlarmn istifadasi Uclin tonzimlayici, taskilati vo hlqugi osaslara
zomanat verir. Sertifikata olavo olaraq hor bir istifadag¢inin bir ciit agara ehtiyaci var- gizli vo agig.
Acarlar sertifikatlasdirma orqanlarinda yaradila bilar vo sertifikatla birlikds istifadagilora 6truls bilor.
Ancaq burada Sertifikat Morkoazinin 6zlinds maxfiliyin pozulmasi vo informasiya tohlikasizliyina
uygun olma tohliikasi var.

Istifadogi homginin is yerindo acarlar1 yarada va sonraki sertifikat istehsali iigiin acarm agiq
hissasini sertifikatlasdirma markazins vers bilor. Acar agiq kanallar tizorindon 6turdllrss, doyisdirila
bilor. Sonra mesajin yoxlanilmasi sohv agarla aparilacaq vo dizgiin ragomsal imza diger istirak¢ilar
torofindon saxta kimi gobul edilocok. Digor vacib mosalo gizli agarin saxlanilmasidir. Gizli agarin
saxlanilmasima gora sahib 6zl masuliyyst dasiyir. Hom acar, hom do sertifikat fayllarda saxlanilir. Bu
fayllar kompaterin sort diskinds saxlanila bilar va onlar1 bir parol ils aca bilar, lakin sonra gizli agarin
tohlikasizliyi bu kompiiterin tohlikasizliyindon asilidir va baryerlordon kegcmayin bir cox yolu var.

Osas ¢atigmazliq ondan ibaratdir ki, lazimi sanadlari yalniz bu kompiiterds imzalamag mimkin
olacaqdir. Dlava tohlikasizlik tigiin gizli acari ¢ixarila bilon dastyicida saxlamilir (moesalon, PIN ila
ixtisaslagdirilmis smart kartda). Elektron rogomsal imza, rosmilosdirilmis bir qurulus, bir sira miitloq
Vo machburi olmayan rekvizit- imza atributlarindan ibarat elektron sonaddir. Macburi atributlara
malumatlarin etibarli identifikasiyasi vo autentifikasiyasini tomin edoan kriptografik hisso daxildir.

Elektron rogomsal imza yaradarkon oksins istifado olunan asimmetrik sifraloma sxemindon
istifado olunur. Gondaron malumati sanadin nazarat mablogini hesablayaraq imzalayir, sonra onu gizli
acarla sifraloyir vo sifroni mesaja olavo edir. Agiq agar alicida yerlosir. Molum agara goro qapali agar1
tapmag mimkuin deyil.

Osas vazifo gondaranin hagigiliyini vo mesajin biitovliyiinii tomin etmokdir. Sifrolomonin
asasinda holli ¢atin olan riyazi problem durur. Bunu hall etmak Gglin slave malumat lazimdir. Bu slava
molumat gizli agardir. Onu bilmadan, sifralonms proseduru exponential vaxt aparir. Alic1 agiq agar1
imzaya totbiq edir.
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Ogor alinmis natica sanadin nozarat moblagi ilo Ust-Usts diisiirss, onda yoxlama yerina yetirilib,
sanad isa hoqiqi sayilir. Cox sayda imzalanmis sanadlori alo kegirdikdan sonra da tacaviizkar polinom
vaxtinda lazimi parametrlori hesablaya bilmir. Nozarat mablaglorini hesablamagq ucun kriptodayanigh
hasg funksiyasindan istifado oluna bilor. Bu funksiyanin isinin naticasi has, has kodu va ya Digest
adlanir.

Has funksiyasi asagidaki xiisusiyyatloro malik olan dénmoz molumat transformasiyasidir:
transformasiya alqoritminin girigina ixtiyari uzunluglu ikili malumat bloku daxil olur, ¢ixisda Sabit
uzunluglu ikili malumat bloku alds edilir, ¢ixis dayarlori mimkin naticalorin bir sira boyunca vahid
qanunla boliisdiiriiliir. Alqoritmin girisindoki oan az1 1 bit doyisonds onun ¢ixis1 shamiyyatli doracada
doyisir. Ogor h has funksiyasinin doyoarini bilsok, M mesajmi tapmaq tigiin, H(M)= h, hesablama
baximindan ¢atin olmalidir vo verilmis M mesaj1 ticiin basqa bir M 'mesaji tapmaq problemi H(M)=
H(M') hesablama baximindan da ¢atin olmalidir.

Yaradilan has doyari mesajlar1 6ziinomoaxsus sokildo mioayyanlosdirir vo Otlrilms zamani
mesaj1 doyisdirmak U¢iin har hansi bir cohd gobul edan tarafds hesloma va 6tiiriict torafds alinan hazm
ilo miiqayiso edilorak agkar edilocokdir. Digest Gizrs ilkin mesajin alinmasi miimkiin olmadig ii¢iin bu
funksiyalar birtorofli sifrolomo funksiyalar1 da adlanir. 160 bitlik eni iki forqli sonadds eyni has
moblaginin olmamasini tamin edir.

Belo bir hadiss has kolliziyas1 adlanir, yani tocaviizkarin eyni has moblogi olan iki forgli sanad
alda etmok cahdi. Eyni has moablogi olan sanadlarin nazari cahotdon limitsiz sayr miimkindir. Lakin,

n

"paradoks ad giinlori" teoremino asason, N- bit has moblogi {i¢iin bir toqqusma yaratmagq ii¢iin 2 2
sonad lazimdir. Demok olar ki, bu has moblogi vo sonad arasinda qarsiliqlt birmonali uygunluq
demokdir. Elektron rogomsal imza sonodin 6zii deyil, yalniz onun has moblogi tarafindon
imzalandigindan, boyiik malumat blokunun qorunmasi problemi Sabit uzunlugun daha ki¢ik malumat
blokunun qorunmasi problemino gotirib ¢ixarir.

Ogor alict imzanin hagiqiliyini vo sonadin doyismoazliyini yoxlamalidirsa, o, ictimai agarin
imzasini desifr etmoli vo naticoni aldo edilmis sonadin has moblagi ilo migayiss etmolidir. Dayarlor
uygun galsa, géndaranin haqiqiliyi vo mesajn biitvliyii siibut olunur.

Kriptografik hissays olavs olaraq elektron rogomsal imza bazi texniki malumatlar1 da 6ziinds
comlosdirir. Buraya imzalanma tarixi vo vaxti, imzanm yoxlanilmasi ti¢iin alave mexanizmlor G¢in
molumatlar, imza barads minimal molumat, imzanin qrafik tosviri vo digar malumatlar daxildir.

Elektron ragomsal imza qosulmus (attached signature) vo ayrilmis (detached signature).
Qosulmus imza halinda yeni elektron rogomsal imza fayli yaradilir ki, bu da imzalanan Faylin
molumatlarmi yerlosdirarak, 6zlinomoxsus zorf amolo gatirir. Yoni hom molumat, ham do imza
ayrilmaz sokildo baghdir vo bu, molumat 6tlirilmasini asanlagdirir. N6gsanlar, molumatlarla tanis
olmagq ti¢iin onlar1 zorfdon ¢ixarmaq lazim oldugunu- elektron ragemsal imzani ¢ixarmaqdir.

Ayrilmis imza halinda, imza vo imzalanan fayl Gglin ayri-ayri fayllar yaradilir vo doyisdirilmir.
Molumatlarla sorbast tanis ola bilarsiniz vo yalniz siibha halinda elektron ragomsal imzali bir sonod
istifado etmok lazimdir. Ancaq saxlamaq va koglrmok Uglin birdan ¢ox fayl olacaq ve ayrilmis imza
imzalanan molumatlara bagli olmadig: ti¢iin tohliikasizlik problemlori artir. "Genislondirilmis" vo
"tokmillosdirilmis" elektron rogomsal imzalar da molumdur. Elektron imzanin yoxlanilmasi iigiin
xisusi vasitalor vo mexanizmlor Uglin nozordo tutulan istifads sortlorinin yoxlanmasi {igiin alavo
molumat olan adi elektron imzalardir. Lakin bu alava xisusiyyatlor mocburi deyil va imza standart
prosedurlarla tosdiq edilo bilar.

Beloliklo elektron imzanin is prinsipi: sonad osasinda kriptoqrafik hes funksiyasi hesablanr,
naticads bir hes oldo edilir- sabit uzunluglu qisa satir simvolar1. Sonra, sanadin 6ziiniin imzasini aldo
etmok {igiin, ortaya ¢ixan hes qizli agardan istifado edarok sifrolonir. Alic1 agiq agar1 totbiq edorak vo
olds edilon sanadin hesin hesablamaqla sonadi sifraloys bilor. Sonadi alan agiq agardan istifads edoarak
Vo alds edilon sanadin hesini hesablayaraq sonadi aga bilar.

Sonadin hesi gondarilmozdon oavval vo alindigdan sonra iist- Usto diisorss, onda sonad osl
sayllacaq. Oks halda, sonadin doyisdirildiyi vo ya saxtalasdirildig: diisiiniiliir. Bu elektron imzaya
hlicum sobabindan bas vers bilar [3].
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El sxemloring hiicumlarm asagidaki tosnifatt movcuddur:

— ag1q agart istifadasi ilo hiicum;
— imzalanmis moalumatlara asaslanan hiicum (tocaviizkarin agiq agarla yanasi, bir sira imzalanmig
molumatlar1 olduqda );
— imzalanmis moalumat secimi ilo sado hiicum (tacaviizkar malumat se¢a bilor, malumat secdikdan
sonra artiq a¢iq agar alds eds bilar);
— moalumat sec¢imi ilo hadaf hiicum;
— se¢ilmis malumatlara asaslanan adaptiv hiicum.

Bu clr hiicumlarin naticasi hom tam elektron imzanm smdirilmasi, ham do onun tam (vo ya
gismon segilmis) saxtaligi ola biloar.

Bu baximdan elektron imza li¢iin osas meyar onun kriptodavamligidir, yoni muxtolif nov
hiicumlara qars1 davamliliq , hans1 ki onun yaranma metodu (algoritmi) ilo mioyyan edilir.
EI- ni kriptodavamliga tohlil edorkon, ilk névbads se¢ilmis molumatlar osasinda adaptiv bir hiicum
nozors alinir, ¢ilinki o on tohliikali hesab olunur [4].

Elektron imza yaratmaq dgln iki sxem mévcuddur:
- simmetrik sifralomo algoritmlorins asaslanan. Burada, etibarlilig1 kifayot godor yaxs1 yronilmis blok
sifralori istifado olunur. Ogar hansi bir konkret tapsiriq tigiin sifronin davamligi yetorli deyilss, onu
asanliqla daha davamli sifro ilo avoz etmok olar. Lakin bu halda 6turilon molumatlarin har bitini
imzalamaq lazimdir. Bu iso imzanin Slgiilorini artirr. Imza iiciin yaradilan agarlar yalniz bir dofo
istifado edilo bilor;
- asimmetrik sifraloma algoritmlarine asaslanan. Hal- hazirda bu iisul daha ¢ox istifads olunur (bu halda
sonadin imzalanmasi {igiin ciit agar istifads olunur).
Asimmetrik sifrolomoa algoritmlorine asaslanan elektron imzanin formalasdirilmasi tiglin bir gox

muxtalif név sxemlor movcuddur. Masalon:
- Ol- Qamal sxemi;
- ABS elektron rogomsal imza standartlari: DSA, ECDSA,
- FDH (FullDomainHash), RSA-PSS (ProbabilisticSignatureScheme) ehtimal sxemi, PKCS#1
standartin sxemi vo RSA algoritmins asaslanan digar sxemlor;
- elektron rogomsal imza tiglin Rusiya standarti: QOST R 34.10-2012;
- Diffi- Helman sxemi;
- Snopp sxemi;
- Pointcheval- Sternsignaturealgorithm;
- BLS (Boneh- Lynn- Shacham) sxemi;
- GMR (Goldwasser- Micali- Rivest) sxemi;
- Rabinin imza Gc¢uin ehtimal sxemi. [5].
Hal- hazirda onlardan an gox istifado edilon RSA va Ol- Qamal algoritmlaridir.

Yuxarida gostorildiyi kimi, elektron imza sonadin 6zina deyil, hes- o yerlosdirilir (imzalanan
sonadin doayisan hacmi noazara alinir). Bu hesi hesablamaq ligiin miixtalif hes funksiyalardan istifado
olunur. Ozu- 6zluyuinds hes funksiyasi elektron imza yaratma alqoritminin bir hissesi deyil. Buna géra
do har hansi bir etibarli alqoritm istifads edils bilor (mosalon, SHA, MD5 vo QOST 34.11-2012) [6].
On taninmis hes- funksiya SHA- dir. Bu funksiya sixilma ideyast {izorinds qurulub. ilkin malumat hor
birindo 512 bit olan bloklara boliintr. Sonuncu belo blokda ilkin molumatin uzunlugu barado
molumatlar yazilir.

Hes funksiyalarimn istifadasinds bir sira {istiinliiklori var:

- hesablama mirokkabliyi. Hesin imzalamasi sonadin 0ziini imzalamagdan daha az vaxt tolob edir
(hacmi daha kicik olduguna goro);

- uygunlug. Istanilon matni uygun bir formata ¢evirmak ii¢iin hes funksiyadan istifado edilo bilar, giinki
forgli algoritmlor molumatlari forqli formatindan istifads edir;

- butovlik. Bazi sxemlor Gglin boyuk sanadin Kigik bloklara bélinmasi talob edir. Lakin identifikasiya
zamani (hes funksiyasindan istifado edilmirso) biitiin bloklarin ¢atdirildigini va dlizgiin gaydada toyin
olundugu miiayyan etmok mimkin deyil.
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Natica. Belalikls, elektron imza vasitasilo gorunan molumatlarin kriptodavamligi onun butiin
komponentlari ilo miayyan edilir. Buna gors elektron imzanin statistik qiymotlondirilmasini aparmaq
vacibdir. Bu mossalonin effektiv holli elektron imzanin formalasdirilmasi vo yoxlanilmasi tizro
kompleks sistemin modellosdirilmasi vo tadqiqi hesabina mimkuindur.

Bu problemin effektiv halli, elektron imzalarin formalasdirilmasi vo yoxlanilmasi ii¢iin vahid
bir sistemin modellosdirilmasi va tadqiqi yolu ilo mumkundar.
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GEOINFORMASIYA SISTEMLORI VO ONLARIN TOTBIiQI

Babayev Eltakin Zafar oglu- f.r.e.n., bas miollim, Geomatika kafedrasi, AzMIU, eltakinb@risk.az
Miriyeva Nargiz Seyid 9Oli quz1- f.r.e.n., dosent, IT vo proqramlagdirma kafedrasi,
Azorbaycan Texniki Universiteti, nargiz.miriyeva@yandex.ru

Annotasiya. Miiasir cografi informasiya sistemi (CIS) coxlu sayda qrafik vo tematik verilonlor
bazalarina malik avtomatlagdirilmis sistemdir. Bu avtomatlagdirilmis sistem manipulyasiya etmok vo
mokan xaritagokmo molumatlarina ¢evirmak Uglin model va hesablasma funksiyalari ilo birlosdirilmis
coxsayda grafik vo tematik molumat bazasina malikdir. Alinan kartoqgrafik molumatlara asasan,
muxtalif gorarlar gobul edilir vo nozarat hoyata kegirilir. CIS mogsad vo imkanlara goro tosnif edilir.
CIS toriflari verilir. CIS totbig sahalori nozordon kegirilir. Geoinformasiya sistemlori yer sothini tosvir
edon Vo ya ona aid olan informasiyanin idars edilmasi mogsadi ilo verilonlor bazalarmmin relationalli
idaroetmo sistemlorinin yaxsi islonmis texnologiyalarint vo yiksok saviyysli kompiter grafiklorini
0zlindo birlosdirir. CIS, yer sothinin cisimlori v ya xuisusiyyatlori hagqinda miixtalif név molumatlari-
koordinatlar, formalar, baglantilar (mokan molumatlari), tasviri molumat va rogamlor emal etmays
imkan verir. Butiin malumat mixtslifliyi vahid mantiqi models integrasiya olunur.

Acar sozlar: geoinformasiya sistemi, avtomatlasdirilmis sistem, verilonlor bazasi, proqram-aparat
kompleksi, Kompiiter (elektron) Kkartlari, ti¢ol¢iili modellogdirmo, GIS-texnologiya, hesablama
texnikasi, GIS- serverlar, korporativ program tominati

GEOINFORMATION SYSTEMS AND THEIR APPLICATION

Babayev Eltakin Zafar- PhD in phys. and math. sc., head teacher, department of Geomatika,
AzUAC, eltakinb@risk.az
Miriyeva Nargiz SeyidAli- PhD in phys. and math. sc., ass. prof., department of IT and
Programming, Azerbaijan Technical University, nargiz.miriyeva@yandex.ru

Abstract. Modern Geographic Information System (GIS) is an automated system with a large number
of graphical and thematic databases. This automated system has a large number of graphical and
thematic databases combined with modeling and computational functions to manipulate and convert
into spatial mapping data. Based on the cartographic data obtained, various decisions are made and
control is performed.GIS are classified by purpose and capabilities. GIS definitions are given. The
areas of GIS application are considered. Geoinformation systems incorporate well- developed
technologies of relational database management systems and high- level computer graphics for the
purpose of managing the information that describes or belongs to the earth's surface. GIS allows the
processing of various types of information about objects or properties of the earth's surface-
coordinates, shapes, connections (spatial data), descriptive information and figures. Diversity of all
information is integrated into unit logical model.

Keywords: geoinformation system, automated system, database, software and hardware complex,
computer (electronic) maps, three- dimensional modeling, GIS technology, computer technology, GIS
servers, corporate software

Geoinformasiya sistemi (CIS) hazirda insan hoyatinin biitiin sahalorina totbig olunur.Masir
cografi informasiya sistemi (CIS) coxlu sayda qrafik vo tematik verilonlor bazalarma malik
avtomatlagdirilmis sistemdir. Bu avtomatlagdirilmis sistem manipulyasiya etmok Vo mokan
xaritagokma molumatlarina ¢evirmok Ug¢in model vo hesablagsma funksiyalar1 ilo birlosdirilmis gox
sayda grafik vo tematik molumat bazasina malikdir. Alinan kartoqrafik malumatlara asason mixtalif
gorarlar gobul edilir va nazarat hoyata kegirilir.

Geoinformasiya sistemlori yer sothini tosvir edon vo ya ona aid olan informasiyanin idaros
edilmasi mogsadi ilo verilonlor bazalarimin relationalli idaroetmo sistemlorinin yaxst islonmis
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texnologiyalarin1 vo Yyilksak soviyyali kompiiter grafiklorini 6ziinds birlosdirir. CIS, yer sothinin
cisimlori va ya xususiyyatlori haqqinda miixtalif n6v molumatlari- koordinatlar, formalar, baglantilar
(mokan molumatlari), tesviri molumat vo rogemlor emal etmoys imkan verir. Bitlin moalumat
muxtalifliyi vahid mantigi models integrasiya olunur. Bundan sonra, interaktiv, grafik osash alatlor
molumatlarin idars edilmasini, dizalislori, sorgularin yaranmasini, tohlil vo naticalorin verilmasini,
yani cografi va alagali malumatlarin aparilmasi vo anlamagq tigiin lazim olan har seyi tomin edir [1].

Geoinformasiya sistemi (CIS) orazi obyektlori (izro mokan vo atributiv informasiyanin
saxlanilmasi, oks olunmasi, yenilonmasi vo tahlili zro mosalolori holl edon bir program— aparat
kompleksidir.

CIS- in osas funksiyalarindan biri kompiiter (elektron) xaritalorin, atlaslarm vo diger kartografik
mohsullarm yaradilmasi vo istifadesidir. Hor hansi bir informasiya sisteminin osas1 molumatdir. CIS
do molumatlar mokan, semantik vo metadataya bolundr.

Mokan molumatlar1 bir cismin mokanda yerlogsmosini izah edon molumatlardir. Masalon, yerli
vo ya hor hansi digor koordinat sisteminds togqdim edilon binanin kiinc noqtolorinin koordinatlari.
Semantik (atribut) molumat- bir cismin xiisusiyyatlori haqqinda molumatdir. Masalan, {invan, kadastr
némrasi, martabalor va binanin digar xiisusiyyatlori. Metadata informasiya haqqinda moalumatlardir.
Masalon, binanin kim torafindon va na vaxt sistems daxil edilmasi barado malumat.

CIS inventarlasdirma, tohlil, giymotlondirma, prognozlasdirma va otraf miihitin vo comiyyatin
orazi toskilinin elmi vo totbiqi problemlorini holl etmok iigiin nozords tutulmusdur. CIS- in osasini
avtomatlasdirilmis kartoqrafiya sistemlori togkil edir, osas molumat monbolori iso miixtalif geo-
sokillordir [2].

CIS qurulus névlori:

Qapali sistemlor genislonmo imkanlarma malik deyil vo totbiqlor yazila bilmoz. Problemin hotta
clizi doyisdiyi halda belo, bu sistem onu holl etmok igtidarinda olmur. Onlarin asag1 qiymatlori vo qisa
hoyat dovrii var. Cox az PC toloblorinag sahibdirlor. Ev vo molumat-sorgu iigiin istifads edilon sistemlor.

Ac¢iq sistemlor istifadogi liclin agiqdir, yoni uygunlasma, genislonmo, doyisdirmo, yeni
formatlara uygunlasma, doyisdirilmis molumatlar, movcud totbiglor arasinda olago yaratmaq
rahath@ina malikdir. Adaton 70- dan 90%- o qodoar daxili funksiyalara malikdir vo 10-30% - o x{susi
program yaratma aparati vasitosilo istifadogi 6zii torofindon basa catdirila bilor. Agiq sistemlor adston
ovvolca bahalidir, lakin uzun bir 6mrii var [3].

Funksional imkanlar {izro miiasir CIS programlarmin tosnifat1:

1. Universal ixtisaslasdirilmis baza proqram vasitalori

2. Totbiq modullar1 (ixtisaslagdirilmis tapsiriglarin holli)

3. Komokei vasitalor vo ya utilitlor (ayri- ayr1 omsliyyatlarin yerino yetirilmosi)

4. Sirkot- tortibatgilar istigamotlor vo mosalolorin hocmi {izro miixtalif masalolorin holli, miixtolif
funksiya qruplarinin (CIS- vyuerlor, Masaiistii, Server, Internet- serverlor, Internet- vyuerlor, mobil
CIS va s.) hoyata kegirilmasi iiciin program mohsullari ailosi yaradirlar [4].

Tam xiisusiyyatli CIS: Maplnfo Professional, WinGIS, ArcGIS, ArcGIS ArcEditor, ArcGIS
Arclnfo, ArcGIS ArcView, ArcView GIS, Autodesk Map, GeoMedia Professional, MicroStation/J,
Manifold System Professional.

CIS, xorito molumatlarmin islonmosinin metodologiyasi kimi nozardon kegirmok va verilonlor
bazalarinin togkilindo (yoni mokan baglamalari ilo molumatlarin daxil edilmesi, saxlanmasi,
hesablanmasi1 vo islonmasi), modellosdirmo vo prognozlasdirma mokan- zaman hadisolorinin yerino
yetirilmasinds onun asas funksiyalarini gérmok daha diizgilindiir.

CIS asasli xoritalorin yaradilmast va istifadasi. Cografi Molumat Sistemi, tolob olunan
molumatlar1 elektron xaritodo gdstormoyo imkan veron kompiiter sistemidir. CIS- in komoyi ilo
yaradilan xaritolori etibarli sokildo yeni nosil xaritolori adlandirmaq olar. CIS xoritolorindo noinki
cografi molumatlar ¢okilo bilor, hom do statistik, demoqrafik, texniki vo bir cox digor molumatlar totbiq
oluna bilor vo onlara miixtolif analitik amoliyyatlar totbiq oluna bilar.
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CIS- da yaradilan elektron xorito analitik vasitolorin giiclii arsenali, obyektlorin yaradilmasi vo
redakto edilmasi ilo zongin alot, homg¢inin malumat bazalari, tarama, ¢ap qurgulari, internet vasitalori
va hotta kosmik goriintiilor vo peyklordon olan informasiya ilo dostoklonir [5].

Umumi geodantlar miixtolif ndv geoinformasiya sistemlorinin yaradilmasi va isindo istifado
olunur:

- Pesokar (dovlat vo sonaye strukturlari iigiin);

- Bolgodo vo 6lko daxilindo miixtalif miitoxassislorin avtomatlagdirilmig is stansiyalarinda mévcud
olan agiq CiS;

- Daxili CIS- avtomobillorde, su noqliyyatinda, sualt1 qayiqlarda, miiasir domiryol naqliyyatinda
qurasdirilmig sistemlor;

- GPS (Geo Position System)— peyk moalumatlarmin istifadasi ilo navigasiya sistemi;

- Internet CIS- elektron xarito toqdim edon miixtolif veb portallar;

- CAD- CiS- binalarm vo kommunikasiyalarin tikintisindo avtomatik layiholondirms sistemlorindo,
landsaft dizayninda;

- Masalstli CiS- Is vo ev kompiiterlorindo qurasdirilan sistemlor.

CiS yalmiz cografiyagi miitoxossislor torofindon deyil, hom do elm adamlari, is adamlari,
hakimlor, tadqiqatcilar, momurlar, marketoloqlar, insaatgilar, ekologlar torafinden istifads olunur.
VEB- GIS texnologiyalar1

Hal- hazirda, yeralti molumatlarin, metamolumatlarin, istifadagilorin va hesablama vasitalarinin
interaktiv alagasinin Gmumi sxemina dair taloblor formalasmisdir ki, bu da onlarin somoarali vo gevik
istifadasini tomin edir. SDI (Spatial Data Infrastructure) adlanan bu sxem, istifadaginin digor seylorlo
yanas1, oshamiyyatli bir hacmdas olan malumat arxivlarini distansional emal etmoasins vo onlardan lazimi
molumatlar1 ¢ixarmasina imkan veron bir soboko infrastrukturunun inkisaf prinsiplorini
muoyyanlosdirir.Hal- hazirda geo- ya asaslanan molumatlarla isloyan mitoxassislorin say1 getdikco
artir vo milvafiqg molumat vo hesablama infrastrukturunun veb vo CIS texnologiyalarinmn potensialinin
birgs istifadasing asaslanmali olduguna inanir. Bunun sabobi, klassik CIS texnologiyalarindan istifado
edilorkan giicli hesablama manbolarinin va istifadaginin is yerinds har zaman mévcud olmayan boyik
molumat arxivlorino paylanilmis girisin tolob olunmasidir. Belaliklo, strukturlasdirilmis bir
geoinformasiya Internet sistemi tosirli vo on mogsadouygun bir platformadir, todgigat molumat vo
analitik portali li¢iin osasdir.

Xatirladaq ki, tipik bir veb CIS tatbigi klassik " Rich Internet Application " (RIA), yoni Internet
Uzarindan alds edils bilon va anonoavi masa Usti tatbigetmoalorinin funksiyasina malik bir tatbigdir. Bir
gayda olaraq, RIA tatbiqi istifadaci interfeysinin zaruri hissasini veb brauzers 6tirir, malumatlarin ¢ox
hissasini (program manbolori, molumatlar vs s.) serverds qoyur ki, bu da miistari vo serverin hesablama
monbalorindon daha balansli istifado etmoys imkan verir va bir vo eyni aparat hesabmna daha ¢ox
seanslar1 eyni vaxtda isloyir.

Web GIS texnologiyalarindan istifadonin tstunliklori oldugca aydindir: veb brauzerlardon vo
omoaliyyat sistemlorindon nazari mustaqillik; uygun prognozlar, migyaslar vo malumatlarin keyfiyyati
halinda cografi paylanmis malumat monbolarindan birgs istifado etmok imkani; morkozlosdirilmis
molumat anbarlarindan birgs istifade etmok imkani; program versiyalarinin avtomatik qurasdirilmasi
Va yenilonmasi.

Catigsmamazlhiglar arasinda xarici malumat monbalorins etibar etmo ehtiyaci, movcud saboko
infrastrukturunun etibarliligimin olmamasi (tipik RIA tatbigetmolori serverlo daimi olags talob edir),
soboko bant genisliyi tolobi vo coxsayli texnologiyalarin istifadesi ilo oalagoli inkisafin nisbi
mirakkabliyi daxildir.

Belaliklo, veb CIS texnologiyalarmin istifadesi geofiziki molumatlarmn islonmasi vo tohlili tiglin
veb sistemlorin CIS funksionallig1 iigiin asagidaki taloblori yerino yetirmayo imkan verir.

1. Istifadogiys masa {istii CIS- in biitin osas funksiyalarmi tomin etmok: Xorito segimi, Xorito
naviqasiyasi, xaritonin yaxinlasdirilmasi va S.

2. Muxtalif kartografik molumatlar: toqdim etmok Uglin muxtoalif asas tematik tobagalordon istifado
etmok, onlar1 agmaq vo sondurmok bacarigi.
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3. Fardi informasiya pancarasinds istifadaginin distansiyon sorgusu asasinda konkret cografi obyektlo
bagli informasiyanin massivinin verilmasi.

4. A¢iq molumat formatlarina osaslanan xarici sistemlorlo malumat mibadilasi mexanizmlarinin
qabaqcil istifadegGilorin imkanlar1 ilo CiS funksiyalarmin genislondirilmasi vasitalorinin mévcudlugu

Hal- hazirda, bu va ya digar sokildo mokan baximindan istinad olunan geofiziki malumatlarin
islonmasina hosr olunmus bir sira informasiya sistemlori mévcuddur. Nimuns olarag, mokan Uzra
paylanmis molumatlarin axtarisi, islonmasi vo tohlili iiciin IKT/ IGM SB RAS- m paylanmis
informasiya va analitik sisteminin modelini, eyni zamanda meteoroloji molumatlari real vaxtda analiz
etmok Uglin bir sistem gostara bilorik. Peyk miisahido molumatlarmin isloanmasi vo gorsellogdirilmasi
ticiin daha ¢ox funksional bir sistem, NASA torafindon hazirlanmis GES-DISC Interaktiv Onlayn
Gorlntiloma AND analysis Infrastructure (GIOVANNI) sistemidir.OGC vo ISO standartlarina
osaslanan mokan molumatlari infrastrukturunun inkisafi da SIB-ESS-C (Siberian Earth System Science
Cluster) layihasi ¢arcivasinda hoyata kegirilir.Layihanin veb- portalinda test rejimi 2- do mdvcud olan
fozali paylanmis zaman seriyalarini islomok Uglin alotlor, molumatlarm aldo edilmasini tomin edir,
habelo muasir veb CIS texnologiyalarindan istifado edorok Sibirda bas veron doyisikliklorin
vizuallagdirilmasi vo tohlili. (Mapfish framework, SIMILE Timeline Widgets u 1. 1.). INM SB RAS-
da hazirlanmig tobii muhitin vo ehtiyatlarin voziyyastinin ekoloji monitoringi Ggiin malumat-analitik
sistemi funksional imkanlar1 baximindan olduqca giiclidr.

Iqlim, hidrologiya, mosafadon zondlama molumatlar1 vo s. hagqinda heterojen malumatlarin
inteqrasiya olunmus onlayn emali {igiin an inkisaf etmis sistemlardan biri do RIMS 3-dir. Bu program,
MapServer 4 kimi Xoritagokmo programini istifado edarok bir veb totbiq olaraq tam islayan bir CIS
sistemini totbigq etmok {igiin ¢ox ugurlu bir cohddir vo NEESPI layihalori do daxil olmagla ¢oxsayl
todgigat layiholorinds genis istifado olunur. Onun Xxidsusiyyati, niimayis olunan xaritonin har bir
pikselinin molumat dayarlarina ¢ixis, mokan va mivagqgeti meyarlarla toplanmis molumatlara giris,
eloca do onlarm axtarisi tiglin alotlor kimi funksionalliq daxil olmaqla grafik tasvirlori ilo deyil,
rogomsal molumat dastlori ilo islomakdir. Miolliflor web- CIS texnologiyalarma ssaslanan RIMS- in
yaradilmasmin 2sas Sobobinin geofiziki molumatlarin paylanmis arxivlarinin yenilonmasinds vo
istifadasinds daim artan ¢atinliklorin oldugunu deyirlor.

Miasir informasiya vo telekommunikasiya texnologiyalari, yuxarida gostarilon sistemlorin
timsalinda gériina bilon tolob olunan Internet resurslarmi yaratmaq ii¢iin miixtalif program hallorini
birlosdirmays imkan verir. Aydindir ki, mévcud sistemlardan heg biri, prinsipcs, iglim va otraf mahitin
monitoringi sahasinds yaranan problemlorin bitin spektrini hall edo bilmoz. Buna géro do
todqgiqatgilara miixtalif geofiziki malumatlarin, o ciimlodan yiiksok faza icazesi molumatlarinin tahlili
vo iglim vo ekosistem doyisikliklori meyllorinin askar edilmosi imkanim1 tomin edon tematik veb-CIS
alavalorinin siiratli islonmasi Uglin xususi program alstinin yaradilmasi xiisusi shamiyyat kasb edir.
Movzu sahesinin  tam tosvirini tomin etmok Vo molumatlarin  vo metadata emalinin
morkoazsizlosdirilmasi prinsiploring riayat etmok tclin bu cur totbiglor SDI (Spatial Data Infrastructure),
eloca do Open Geospatial Consortium (OGC), 1SO va GOST taloblorina cavab vermalidir.

Hazirda kartografik veb- xidmatlori tagdim edon program tominatinin hazirlanmasi sahasinda
umumi prinsip vo standartlar NASA, Oracle, Google, ESRI, Autodesk vs s. iizv oldugu Beynalxalq
Qeyri-kommersiya toskilat1 olan Open Geospatial Consortium (OGC) tarafindon islonib hazirlanir vo
boyan edilmigdir. Mokan malumatlarinin vebo ko¢urilmasi va tahlili CMS/CFS/CCS servislorini tamin
edon Mapserver, Geoserver 5, FeatureServer 6 vo s.kimi veb- serverlords asanligla yerlogdirilon guclii
alotin inkisafi, homcinin istifadaginin grafik interfeysinin hoyata kegirilmasina cavabdeh olan CIS- in
veb-miistarilorinin inkisafi sayasinde miimkiin olmusdur.

Notica. Hal- hazirda CIS texnologiyalar1 praktiki olaraq insan faaliyyatinin biitiin saholorindo
istifado olunur. Eyni zamanda, on genis yayilmislar klassik iki 6l¢iilii cografi malumat sistemloridir.
Belaliklo, insan faaliyyatinin miixtalif saholorinda, o ciimlodon klassik CIS- in biitiin iistiinliiklorini
totbiq etmoklo, lakin daha miirokkob vo yeni problemlori hall etmoklos ti¢ol¢iilii GIS (3D) daha tosirli
olur. Buna goro do hazirda layihalondirma sahasindo diinya bazarmin osas tendensiyalarmdan biri
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ikiolgiili layihodon tigolciilii modellosdirmoys kegid, homginin miiasir li¢ol¢iilii geoinformasiya
sistemlarinin totbiqi vo onlarin 6n plana ¢ixmasidir.

CIS texnologiyas1 bdyiimoyo va inkisaf etmoys davam edir. Onun tokamiilii hesablama
texnikas1 vo Internet texnologiyalarmin inkisaf tendensiyalarini nozors alaraq bir sira fundamental CiS
xiisusiyyatlorine asaslanacaqdir.

Internet texnologiyalarmin genis yayilmasi, DBMS texnologiyasmin inkisafi, obyekt yoniimlii
programlasdirma, mobil kompiiterlorin inkisafi vo CiS- in genis yay1lmasi kimi hesablama sahosindaki
yeni istigamotlor CIS texnologiyalarinmn rolu va yeri haqqinda yeni goriiniisiing gotirib ¢ixardi. CIS
serverlari standart IT miihitino uygun galir va veb- serverlor vo miixtalif DBMS kimi digor korporativ
program tominat1 vo NET vo Java 2 Platform Enterprise Edition (J2EE) kimi korporativ miihitlorlo
birlikdo ¢ox yaxsi isloyir vo homginin scripting interpritatorlart (mosolon Python) kimi foaliyyot
gostorir. Bu, CIS- in bir ¢ox digar informasiya sistemi texnologiyalari ilo inteqrasiyasina imkan verir.
Fayl sistemlorino osaslanan modellorin dostoklonmasi ortiiklor, Shape fayllari, gridlor, sokillor vo qeyri-
miintozom triangulyasiya sobokolori (TIN) daxil olmagla miixtolif CIS molumat dostlorine ¢ixis imkan1
daxildir.

Geodatabase modeli, bir verilonlar bazasi torafindon toklif olunan bir ¢ox molumat idarasetmo
iistiinliiklorini tomin edarak relyativ verilonlor bazalarinda eyni ndv cografi molumatlari idars edir.
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AMOREF Fe-Ni-Si-B SISTEMi ORINTILORININ KURi NOQTOSININ TABALMA
TEMPERATURUNDAN ASILILIGI

9hmadov Valik Ibrahim oglu- f.r.e.n, dosent, Fizika kafedrasi, AzZMIU, valik.ahmadov@gmail.com
Isayeva Aida 9jdor quz1- dissertant, assistent, Fizika kafedrasi, AzMiU, ayka03007@mail.ru
Hasanova Ulviyya Sabir quzi- laborant, Fizika kafedrasi, AzMIU, eziz.hesenov.90@bk.ru

Annotasiya. Sonayenin muoayyan kompleks fiziki- kimyavi va texnoloji xassali materiallarla tamin
edilmasi texnikanin biitiin sahalorinds ¢ox shamiyyatli rol oynayir. Amorf maqnityumsaq materiallar
mulayyan cohotdon maqnityumsaq kristallik arintilorinin xassalorindon dstiin olan nadir xassalora
malikdir. Amorf materiallarmin elektrik miigavimatinin temperaturdan zoif asililigi, baslangic va
maksimal maqnit niifuzlugunun yiiksok, koersitiv quvveonin vo magnit anizotroplug sabitinin kigik
giymati vo onlarin maqnitostriksiyasinin sifra yaxin olmasi onlarm farglondirici xtsusiyyatloridir.
orintilorin suratlo soyudulmasi naticasinds alinan kristallik bark cisimlorin amorf hali metastabil hal
hesab olunur. Kristallasma temperaturundan asagi temperatur oblastinda qizmasi zamani1 amorf fazani
daha stabil hala yaxinlasdiran strukturun yenidon qurulmasi prosesi bas verir ki,amorf fazasi
ferromagnit olan oarintilords qizma zamani bas veran qurulus doyismalorinin indikatoru rolunu Kiri
ndqtasinin vaziyyati oynaya bilir. Bu isdo Fe- Ni- Si- B sisteminin amorf arintilorinin kristallasma
temperaturundan asagi temperaturlarda tabinin alinmasi naticasindo Kuri ndgtasinin voziyyatinin
doyismosi tadqiq edilmisdir. Miioyyan edilmisdir ki, amorf arintinin kristallagsma temperaturu yiiksok
oldugca tabalma Kiiri négtasinin shamiyyatli doracads yiiksalmasina sabab olur.

Acar sozlar: Kiri ndgtasi, tabalma, temperatur, amorf fazasi, arinti

THE DEPENDENCE OF THE CURIE POINT OF THE TEMPERATURE OF ANNEALING
AN AMORPHOUS ALLOY OF Fe-Ni-Si-B

Ahmadov Valik Ibrahim- PhD in pyhs. and math. sci., ass. prof., department of Physics, AzZUAC,
valik.ahmadov@gmail.com
Isayeva Aida Ajdar- PhD student, assistant, department of Physics, AzZUAC, ayka03007 @mail.ru
Hasanova Ulviya Sabir- assistant, department of Physics, AzZUAC, eziz.hesenov.90@bk.ru

Abstract. The provision of certain complex physical, chemical and technological materials to industry
plays an important role in all fields of technology. Amorphous magnetic materials have unique
properties that in some respects outperform those of magnetic soft crystal alloys. Characteristics of
amorphous materials are their low dependence on temperature, high initial and maximum magnetic
permeability, low coherence and magnetic anisotropic stability, as well as their magnetostriction near
zero. The amorphous state of crystalline solids produced by rapid cooling of alloys is considered
metastable. During crystallization at temperatures below the freezing point, the structure is
reorganized, which makes the amorphous phase more stable, so that the amorphous phase can play an
indicator of the structural changes that occur during heating in ferromagnetic alloys. This study
investigated the change in Curie point state due to the low crystallization temperature of amorphous
alloys of the Fe- Ni- Si- B system. High crystallization temperatures of the amorphous alloy have been
found to cause a significant increase in Curie point.

Keywords: point of Curie, annealing, temperature, amorphous phase, alloy

Giris. Muasir elmi va texniki toroqgi, tamamilo yeni materiallarin yaradilmasi vo istifadosi
olmadan tosavvur edilo bilmaz. Belo materiallara kristal qurulusa malik olmayan yeni bir sinif magnit
yumsaq orintilori daxildir- metal siisolor vo ya amorf orintilor. Amorf orintilorin mixtslif alinma
tisullar1 vardir. ©n genis yayilmig iisul qalinligr 0.01- 0.100 mm olan bir lent alds etmok Ggtin stratlo
firlanan baraban vasitasilo alimmig tisuldur. ©n ¢ox istifado olunan amorf arintilor kegid qrupunun
metallarina osaslanaraq (Fe; Ni; Co) arimo temperaturunu asagi salan metaloidlor (B; Si; C) ilo birgs
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orimasindon alinan arintilordir. Bu orintilor asag1 arims temperaturuna malik olur, ona gors do onlarin
soyuduldugda metallik siisoya kegmosino asanliqla nail olmaq olur. Belo amorf qurulusun
movecudlugunu amorf metallik orintilorin magnit, mexaniki, elektrik xassslori vo korroziyaya
davamliligi aydin siiratdo gostarir.
Moasoalon, yiiksak maqnit induksiyali amorf orintilords elektromagnit itkilori butin malum

kristallik orintilora nisbaton daha azdir [1- 6].
Bu materiallar dartilma zamani ¢ox yiiksok mexaniki barklik vo mohkomlik gostorirlor. Amorf
orintilorin qurulusunun izotrop olduguna inanilirdi. Yalniz amorf orintilorin xassalori dyronildikca
onlarin maqnit anizotropiyaya malik oldugu Oyronildi. Anizotropiyani termik, termomagqnit emal vo
tabalmagla azaltmaq miimkindir. Umumiyyatloe, amorf maqgnityumsaq orintilor asagidaki xassolora
malik olurlar: Amorf magnityumsaq orintilorin bu sayilan unikal xassolori texnikanin mixtalif
saholorinds tatbigino imkan verir.

e yiksok doyma indukisyasina (Bs~ 2- 2.2T),

o kicik koersitiv qlivvoys (H< 0.1 E),

e yilksok maqnit niifuzlugu £ ~ 108,

e yiksak xiisusi mugavimats,

e Kkicik histerezis itkisina.

Masingayirmada, miiharrikqayirmada vo avtomobil sonayesinds ylksok mdhkomlik, asagi
strtinmoa va termiki stabillik omsali gostaricilorina malik amorf materiallar asasinda xiisusi ortiiklorin
kdémoayi ilo kasici vo emaledici alstlorin sothlori yaxsilagdirila bilor. Yeni texnologiyalardan istifado
etmoklo yaradilmis, optik 6lgmo iisullart ilo emal olunan detal vo emal edon alotin oriyentasiyasi
texnoloji proseslorin gedisindo dozgahlarla daha daqiq idara etmoni tomin edir. Nazik tobagali amorf
tobagalorin kdmayi ilo masm detallar1 vo mexanizmlorinin istismar xassalori shamiyyatli sokilda
yaxsilasdirirlir. Masalon, ilkin konstruksiya materialinin mexaniki, elektrik, maqnit, istilik va .
xassalorini doyismoklo onun real sathini barpa etmak olar. Antikorroziya va yeyilmoys davamli xassali
goruyucu momulatlar1 almaq olar. Miiasir avtomobillords Yyilksok hossaslhigli amorf arintilor
mikrog0starici cihazlarin tohllikasizlik sisteminin asasini toskil edir (hava yastiqlari, tokarlorin nozarst
hali va s.) [4,5,6].

Togribon 20 il ovval askar edildi ki, amorf metallik orintilor an yaxsi baryer xassasino
malikdirlor [1- 4]. Atom qurulusunun geyri-mintazomliyi naticasinds amorf tobagodan diffuziya ¢ox
catindir. Xdsusilo ¢atin oriyon metallarin amorf orintilori yaxs1 baryer xassolorino malikdirlor.
Deyilonlor gostarir ki, amorf arintilordon diffuziya baryeri kimi istifado etmok olar.

Amorf arintilordon magnit yazi basliqlarinin va vericilorinin hazirlanmasi tigiin do istifads edilo
bilor. Malum oldugu kimi informasiyanin yazilmasi vo saxlanilmasi ii¢iin ferromaqnit materiallardan
istifado edilir. Informasiya sixhiginim artirilmasina yonolmis todgigatlar neticesinds artiq yazi sixlig
108 bit/sm? olan materiallar alinmisdir. Bu zaman bir bit saxlanan oblastm dl¢iisii 1 mkm?— don ¢ox
deyil. Bu ciir dasiyicilari, boylik koersitiv sahoya malik, magnitbork materiallardan hazirlayirlar.
Informasiyanim yazilis1 iigiin istifado edilon maqgnit basliq doyma magnitlonmoasi Ms bdyiik giymota
malik materialdan hazirlanmalidir [4,5,6].

Energetikada- amorf materiallar mévcud avadanligin somoraliliyinin artirilmasi ti¢iin, hamginin
alternativ enerjinin almmmasi tisullarmm inkisafinda istifado olunur. Mosoalon, giinas bateriyalarinin
somoaraliliyi amorf materiallardan istifads etdikds bir ne¢o dofs artir. Amorf arintilorin kdmokliyi ilo
yiksok somoralilik gdstoron yarimkegirici isiq moanbolarinin hayata kecirilmasi prosesi mimkin
olmusdur ki, bu da golocokds diinyada isiqlanmaya sorf edilon isiq enerjisi sorfiyyatini  10%- o godor
azaltmaga imkan veroacok. Amorf orintilorin glic vo paylayict transformatorlarda totbigi onlarin
istehsalinin bahalagsmasina vo Olculorinin boylimasina gotirib ¢ixarir, ancaq enerji ehtiyatlarinin
giymatinin artmasi fonunda enrji itgisinin koskin azalmasi iqtisadi cohatdon holledici faktor olmagla
amorf orintilorin tatbiginin mogsads uygun oldugunu tasdiq edir. Aparilan hesablamalara goro ABS-
da adi transformatorun asas hissasinin amorf arintilordon hazirlanmus, transformatorlarla avaz olunmasi
il orzinds 23 mlyard kvt-saat elektrik enerjisino gonast edir.Buda il arzinds giymati 1 milyard dollara
borabar olan 3,6 milyon ton nefts gonast demokdir [4,5,6].
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Yeni materiallarin yaradilmasinda amorf arintilorin istifadasi keyfiyyatli tolabat ndqtayi nazarindan,
programlasdirma xassali, xarici soraitloro uygunlasan, mohkomliyi vo plastikliyi ylksak, oldugca
yingil maddalorin istehsal edilmasina imkan verir. Muasir yiksak texnologiyalardan istifads etmoklo
verilmis elektron spektrli vo zoruri elektrik, magnit optik vo basqa xassoloro malik layli
yarimkegiricilori vo ¢oxqatli amorf quruluslu materiallari: mosalon, dasiyicilarinin kvantlanma
Olculorinin harokatlori bir istigamotds olan kvant ¢uxurlari, naqillori vo ndqtalori konstruksiya etmoak
olar [4,5,6] .

Mayenin siratlo soyudulmasi naticasinds alinan kristallik bark cisimlarin amorf hali metastabil
hal hesab olunur. Kristallasma temperaturundan asagi temperatur oblastinda qizmasi zamani, amorf
fazan1 daha stabil hala yaxinlagdiran strukturun yenidon qurulmasi prosesi bas verir. Amorf fazasi
ferromagnit olan arintilords qizma zamani bas veran qurulus doyismalarinin indikatoru rolunu Kri
nogtasinin vaziyysti oynaya bilor. Kuri temperaturu birgiymatli olarag, miibadilo qarsiliql tosir enerjisi
il slagadardir vo onun doyigsmasi tabalma zamani amorf fazanin yaxina nizamli qurulusunun doyismasi
barads signal vers bilor [4,5,6].

Muixtalif torkibli amorf orintilorin Kuri néqgtesinin voziyyatino tabalma temperaturunun tosiri
coxsayli islorde Oyronilmis vo bu barads [1] isinds icmal verilmisdir. Miioyyan edilmisdir ki, tabalma
amorf arintilorin Kiiri temperaturunu doyisdirir vo bu doyisma togribon 20- 25 °C toskil edir.

Tadgigat: Fe- Ni- Si- B sisteminin amorf orintilorinds tabalma temperaturundan asili olaraq Kiiri
ndqtasinin vaziyyatinin doyismasi [2] isinds tadqiq edilmisdir. Bu arintilorin Kimyavi tarkibi cadval 1-
do (1 arintisi) verilmisdir. Gostarilmisdir ki, bu arintilords tabalma zamani Kiiri nggtasinin voziyyatinin
doyismosi xeyli doracads yiiksokdir vo 62 °C toskil edir.

[2] isindo alinmis eksperimental naticalor gostarir ki, tabalma temperaturunun yiiksalmasi zamant,
amorf fazanin Kiiri ndqtesi eksponensial qanunla artir. Bu da belo diisiinmoys imkan verir ki,
kristallasma temperaturu no Qodor yuksokdirso qizma zamani amorf fazanin Kiiri ndqtasinin
yuksalmasi da bir 0 godar ¢ox olar. Bu halda amorf fazani daha yiiksok temperatura qador qizdirmaq
olar ki, bu da Kiri ndgtssinin daha ¢ox doyismasine sobab olmalidir.

Bu farziyyani yoxlamaqg ti¢lin, tabalmanm amorf arintinin Kiri ndqtasinin vaziyyatinas tasiri tadqiq
edilmisdir. Oyronilon orintilordo amorf fazanmn Kiiri ndqtesi vo onun kristallasma temperaturu
arasindaki temperaturlar farqi [2] isindo Oyronilmis arintilorlo migayisads uygun xarakteristikadan
ohomiyyatli doracads forglonirlor.

Toadgigat obyekti kimi Fe- Ni- Si- B sisteminin cadval 1- do gostarilon (2 orintisi) Kimyavi torkibli
arintisi se¢ilmisdir. Qeyd edok ki, se¢ilmis arintinin kimyavi torkibi 2 HCP sanaye orintisinin torkibina
uygun golir.2 arintisinin nlimunalori [2] isinds istifads edilmis texnologiya {izro firlanan baraban
Uzorina tokilmo yolu ilo alinmisdir. Rentgenqurulus analizin naticalorine gora lentlor amorf halda
olmuslar. Tadgigat {ligiin alinmis 25 mkm galinhiqli lentlordon diametri 3 vo uzunlugu 10 mm olan igi
bos silindir soklinda nimunalor hazirlanmigdir.

Cadval 1. Tadqiq edilon arintilorin kimyavi torkibi

. . Elementlori miqdari, ¢oki %
Orintinin Ne-SI Fo Ni Sj B ND cu
1 88,95 1,64 5,4 2,95 0,78 | 0,28
2 90,66 156 | 4,95 2,88

2 orintisinin kristallagsma temperaturunun vo Kiri ndgtasinin vaziyyatini toyin etmok U¢iin otaq
temperaturundan kristallagmanin  baglandigi temperatura qodor olan temperatur intervalinda
dilatometrik vo magnitometrik todqiqatlar aparilmisdir. Dilatometrik todgigatlar gostormisdir ki, 2
orintisinin kristallagsma temperaturu 496 °C toskil edir ki, bu da 1 orintisi ii¢iin olan uygun (566 °C [2])
ndqtadon shamiyyatli doracads asagidir.
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Eyni zamanda, 2 orintisinin Kiri noqtesi 450 °C toskil edir. Bu da 1 orintisi {i¢iin olan uygun
(434 °C [2]) noqtadan ohomiyyatli doracads yilksokdir. Belolikla, ilkin Kiiri noqgtesi vo kristallasma
temperaturu arasindaki temperatur intervallar1 1 orintisi ticlin (566- 434) °C= 132 °C, 2 arintisi ti¢iin
(496- 450) °C = 46 °C toskil edir.

2 orintisinin Kiri ndgtasinin vaziyystine tabalma temperaturunun tosirinin bu isdo dyronilmasi
gOstorir ki, amorf lentin qizmasi Kiiri noqtasinin yiksalmasina sabab olur. Lakin, Kiri nogtesi ilo
kristallagma temperaturu arasindaki temperatur intervali dar oldugu {igiin Kiiri ndqtasinin yuksalmasi
togribon 30 °C toskil edir. Bu 1 erintisi {iciin [2] isindo milayyan edilmis 62 °C giymsatindon xeyli
kicikdir. 1 vo 2 arintilori Gglin toyin edilmis Kiiri noqtasi vo kristallasma temperaturlar1 haqqinda
eksperimental noticalor 2 cadvalinds verilmisdir.

Cadval 2. Oyronilon arintilorin Kiiri vo kristallasma temperaturlari

orintinin |  Kristallagma [Ikin amorf fazanin (Tke- Tc), Tabalma zamani
Ne- si temperaturu Kiiri noqgtesi. (Tc) °C oC amorf fazanin Kiiri
(Tw)°C noqtesinin doyismosi. °C
1 566 434 132 62
2 496 450 46 30

Natica. Beloliklo, miixtalif kristallasma temparaturuna malik iki amorf arintinin Kdri
ndqtasinin vaziyyatino tabalma temperaturunun tasirinin 6yranilmoasi zamani alinmis naticalor tasdiq
edir ki, Kuri ndgtasi ilo amorf fazanin kristallagsma temperaturu arasindaki temperatur intervali boyiik
oldugca amorf arintinin tabalma zamani Kiiri noqtasinin yiksalmasi daha boyik olur.
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BUXAR QAZANLARI UCUN SUYUN EKOLOJI TOMiZ KIMYOVi DUZSUZLASDIRMA
TEXNOLOGIYASININ TODQIQi

Quliyev 9li Mammad oglu- t.e.n., dosent, Mihandis sistemlarinin vo qurgularinin tikintisi
kafedrasi, AzZMIU, quliyevam@mail.ru
Cavad Cavad Ibrahim oglu— miihondis, AQUAPRO MMC, cavadcavad444@gmail.com

Annotasiya. Moagalods ilk 6nca, istilik elektrik morkazlori, onlarin avadanlhgqlari, avadanliqlarinin is
prinsiplori vo eloca do, novleri hagqmnda molumat verilir. Istilik elektrik morkozlorinin buxar
gazanlarmin davamli, etibarli vo dayanigh is foaliyyatini tomin etmok i¢tin onlarda istifade olunan
suyun emalinin dnomliliyi, emalin diizgiin sokildo aparilmadig1 hallarda yarana bilocok problemlor
haqqinda qeyd olunmusdur. Buxar qazanlar1 tiglin su hazirligi metodlarmdan hansinin segilmasinda
nalorin 6nomli faktorlar oldugu barodo molumat verilir. Eloco do, osas olaraq ekoloji tomiz kimyoavi
duzsuzlagdirilma texnologiyasimin todqiqi hagqinda malumat 6z oksini tapmigdir. Suyun bu mogsadlo
emal1 zamani zaif asasli anionitlordan istifadonin magsadouygunlugu, bu anionitlorin istifadasi zamani
alds olunan Gstlinliklor hagqinda da burada bahs olunur. Bu tadqgiqgatin aparilmasinda magsad suyu
Zoif osasli anionitlorlo emal edorok IEM- lorin buxar gazanlar ii¢iin miivafiq keyfiyyotin olds edilmosi
Vo bu proses zamani anionitlorin regenerasiyasina reagent sarfinin asagi salinmasidir.

Acar sozlor: zoif osash anionit, istilik elektrik morkozlori, buxar qazani, suyun kimyovi emall,
regenerasiya

THE RESEARCH OF TECHNOLOGY OF PURE CHEMICAL DESALINATION OF
WATER FOR STEAM BOILERS

Guliyev Ali Mammad- PhD, ass. prof., department of Construction of engineering systems and
facilities, AZUAC, guliyevam@mail.ru
Javad Javad Ibrahim- engineer, AQUAPRO LLC, cavadcavad444@gmail.com

Abstract. Firstly, the article introduces as about heating electrical centres, their equipment, working
principles of equipment, as well as types. The importance of water treatment used to ensure the
continuous, reliable and sustainable operation of steam boilers of HEC’s, the problems that may arise
in case of improper treatment were also emphasised in the article. the importance of appropriate water
for steam boilers is also the main issue of that article. The information about the investigation of the
pure chemical desalination technology is also mentioned there. Such treatment of the water gives
information about the accordance of the usage of weakly basic anionites and the advantages gained
when using these anionites exchangers. The purpose of this investigation is about treating water with
weakly basic anionites obtaining suitable water for the steam boilers of HEC"s and reducing the reagent
consumption for anion exchange regeneration during this process.

Keywords: Weakly basic anionite, heating electrical centre, steam boiler, chemical water treatment,
regeneration

Istilik elektrik morkozlorinds (IEM) elektrik vo istilik enerjisi istehsal olunur. Bundan istilik
tolobatcilarinim tomini iigiin istifade olunur.IEM- in asas avadanliglar1 bunlardir:

Buxar gazani. Buxar qazan istilik elektrik morkozlorinin osas istilik avadanlhigidir. O, istifade
olunan baslayici suyu miioyyan tozyiq vo temperatura malik qizmis buxara cevirir. Stansiyada qoyulan
energetik buxar qazanlari iso elektrik enerjisi hasil etmok ii¢iin nozords tutulur. Sonaye vo yaxud
istilogdirmo buxar qazanlar1 da vardir ki, onlardan texnoloji va istilogdirme magsodlori tigiin istifado
olunur.
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Su- buxar qarisigmin buxarlandirict borularda horokoti tobii vo mocburi olmagla iki ciir toskil oluna
bilor. Bununla slagadar olaraq, buxar qazanlar1 asagidaki siniflora b lintir:

1) Tabii dovranl barabanli buxar qazanlarz;

2) macburi dovranli barabanli buxar qazanlart;

3) diiz axinli buxar qazanlart,

4) kombinoedilmis dovranl qazanlar.

Respublikamizin enerji sisteminds tabii dovranli barabanli buxar qazanlar1 vo diiz axinli buxar
qazanlarindan istifado edilir.

Buxar turbini. EM- lords istifado olunan avadanliglardan biri do turbinlordir. Onlarin oks tozyiqli
turbinlor vo ya tonzimlomo ayrimi1 olan kondensasiyali noviindon istifads olunur. ks tozyiqli turbinlor
goyuldugu toqdirdo buxar turbindon sonra istilik tolobatcisina gondorilir. Turbinin foaliyyotindo
nasazliq yarandigda tolobatciya buxar vermoyin miimkiinliiyiinii tomin etmok ii¢iin ¢ox zaman IEM- |
orin sxemindo reduksyion soyuducu qurgu da qoyulur. IEM- in prinsipial sxemi KES- in prinsipial
sxemino oxsar sokildo gostorilir, ancaq oslava olaraq istilik tolobat¢ist reduksyion soyuducu qurgu ilo
onlar1 birlosdiran xattlor do gdstarilmalidir.

Elektrik generatoru. Elektrik generatoru- elektrik masini olub, qurulusca elektrik miiharriki ilo
oxsardir vo mexaniki enerjini elektrik enerjisino gevirir.

Generatorlar: firlanan va stansionar hisss olmagla 2 hissadon ibarat olur. Firlanan hissa rotor, stasionar
hisso isa stator adlanir.Statorun dolagi ii¢ fazadan ibarat olur. Generatorun rotorunda yerloson dolaq
tosirlonmoa dolagi adlanir.

Istilik elektrik morkoazlorinin uzunmiiddatli, etibarl va igtisadi baximdan samorali isini tamin etmok
ucun onun 6nomli avadanliglarindan olan buxar qazanlarinin bosloyici suyunun hazirligina 6nom
vermok lazimdir. Buxar qazanlarmimn, bilavasito IEM- lorin problemsiz foaliyyatinda basloyici suyun
Vo gazan suyunun keyfiyyati, buxar qazanlarinin su rejimlori, su emali qurgularinmn isinin diizgin
toskili, kondensatin istismar keyfiyyoti 6nomli faktorlardir.

Buxar qazanlar1 tiglin istifado olunan su diizgiin sokildo emal edildikds, asagida geyd olunan
problemlorin garsist alinmis olur:

1) gazanlarin qizma sathlorindo suyun buxarlanmasi zamani fiziki vo kimyavi proseslor naticasinda
orpin yaranmasinin;
2) sistemlords asas vo kodmoke¢i avadanliglarin, su vo buxar ilo goriison biitiin metal sathlorin, homginin
boru komorlorinin metallarinin korroziyasmin;
3) turbinin buxar axan hissalorindo mis birlosmalari, natrium va silisium oksidlorinin ¢okmasinin;
4) ekran borularinda va buxar qizdirici borularda ¢okmolorin vo domir oksidlorinin yaranmasinin.
su hazirhigi osason asagidaki metodlarla hoyata kegirilir.
1) suyun ilkin emali
2) suyun mexaniki soffaflagdiriimasi
3) suyun reagentlorlo emali
4) suyun Na-kationlagdirma tisulu ilo yumsaldilmasi
5) suyun H- na-kationlagdirma tisulu ilo yumsaldilmasi va galoviliyin azaldilmasi
6) suyun kimyovi tisulla duzsuzlasdirilmasi
7) suyun termiki tisulla duzsuzlasdirilmasi
8) suyun membran iisulla duzsuzlagdirilmasi
9) suyun deaerasiyasi

Istilik elektrik morkozlorinin buxar qazanlar iigiin suyun ekoloji tomiz kimyovi duzsuzlasdirma
tisullarindan hansmin segilmasi istilik tachizati sisteminin ndviindon, onun is¢i temperaturundan,
sistemo verilon suyun 6zunin torkibindon asilidir. Suyun hazirlanmasi prosesi bir ¢ox amillorlo
baglidir. Bu prosesindo asason igtisadi va ekoloji faktorlar nazors alinmalidir. Bunlarin nozars alinmasi
olavo suyun hazirlanmasi prosesino ¢okilon Xorclorin azalmasina vo ekologiyaya doyan zorarin
minimuma endirilmasina gotirib ¢ixarir. IEM- lorde qazanlarm olave suyunun Kimyavi
duzsuzlagdirmasi suda olan qiivvatli anionlarin konsentrasiyalarmm comi 5 mg- ekv/ |- dan Kigik
oldugda iqtisadi baximdan slverisli olur va totbiq edilir.
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Totbig edilon texnoloji iisullardan asili olmayaraq olave suyun kimyavi duzsuzlasdirma
qurgularmin layihalondirilmasi tg¢tin bu amillor nozars alinmalidir: 1) xam suyun ion torkibi; 2) buxar
qazaninin novii vo ig parametrlori; 3) duzsuzlagdirma qurgusunun mohsuldarhg [1,2].

Zoif osasl anionitlordan istifade etmoklo IEM- lorin buxar qazanlari {igiin suyun tomiz Kimyavi
duzsuzlasdirma texnologiyasi ¢ox maraq doguran masalo oldugundan bununla bagli bazi aragdirmalar
aparilmisdir. Todgigat obyekti kimi isa zoif asasli anionitler gotiiriilmiisdiir ki, onlarm vasitasilo IEM-
lorin buxar qazanlar1 ti¢lin su hazirlanir [3]. Buna nail olmaq {igiin aldo olunmas1 daha asan olan va
eloca do, genis yayilmis vo giymotdo do miinasib reagent olan sulfat tursusunun totbigi todqiq
olunmusdur.

Bu todqigatin aparilmasinda moagsad suyun zoif osash anionitlorlo emal edorok IEM- lorin buxar
qazanlar1 liglin miivafiq suyu alds etmok va eloca da, bu proses zamani anionitlarin regenerasiyasina
reagent sorfinin asagi salinmasidir. Bu iki masalonin halli hom keyfiyystli sudan istifadoni tomin
edocok, ham do prosesi iqtisadi baximdan daha somarali hala gotiracok. Bu masalonin hall
variantlarmimn tohlili géstardi ki, buna nail olmag Uglin regenerasiyada istifads olunan reagentlordan
biri avoz olunmalidir. Bu moqsadlo genis yayilmis va nisbaton ucuz reagent olan sulfat tursusunun
totbigi tohlil edilmisdir vo onunla yanasi natrium kationlarindan da istifado olunur. Natrium ionlarin
demok olar ki, butun birlosmoalorinin suda yaxs1 hall olundugunu nozars alsaq, sistemdon bu kationlarin
tomizlonmasi ti¢lin onun birlogsmalorinin tarkibindoki mahlulun buxarlandirilmasi lazimdir. Buna gora
do, NaOH reagentini ovoz etmok lazimdir. Lakin bu zaman bir sira problemlor ortaya ¢ixmisdir. Bunlar
ikinci doaracali anionit filtrlori, regenerasiyaedici natrium hidroksid mohlulu vo duzsuzlagdirilmis
sudan ¢ixarilmasi nozords tutulmus silisium vo komiir tursulari ilo bagl olan problemlordir. Ustalik,
bels halda, s6hbat yalniz suyun azaldilmis axint1 va reagentlorlo kimyavi tisulla duzsuzlagdirilmasi tizra
texnoloji sxemlordon geds bilor, ononavi sxemlordo Ax- filtrlorinin regenerasiyasma natrium
hidroksidin xisusi sarfiyyati kifayat qador ylksokdir.

Kimyavi Usulla duzsuzlasdirma tizra ananavi sxemlords natrium hidroksidin Az- filtrlorinin
regenerasiyasina xiisusi sarfiyyat gostaricisinin 10+ 20 g- ekv/g- ekv haddinds olmasini nazars alsag,
oksar su ndvlori tigiin onun migdarmin artighgi birinci doracali anionit filtrlorinin regenerasiyasi igiin
kifayot edir. Azaldilmis axint1 vo reagentlorlo Kimyovi iisulla duzsuzlasdirma qurgularinda bu
moqsadlordan 6tri xtsusi sarfiyyat 3+5 g-ekv/g-ekv-a gqadar azalir. Qalovinin emal edilmis moahluldaki
ohong mahlulu ilo barpa edilmasi va tokrar istifads edilmasi yolu ilo bu gelovinin xtsusi sarfiyyatini
azaltmaga imkan veron bir sira emal iglorinin mévcud olmasina baxmayaraq, qurgunun etibarliligini,
eloco do duzsuzlasdirilmis suyun keyfiyyatini artirmaq moagsadils, Ax-filtrlorinin regenerasiyasi ti¢iin
NaOH reagenti saxlanilir. Gostarilonlor ham ds onunla ssaslandirilir ki, Az- filtrlorinds udulan anionlar
¢ox olmadigmdan, az miqdarda su sarf olunur vs onlarin 3+5 g- ekv/g-ekv xUsusi Sarfiyyati ilo NaOH
vasitasilo regenerasiyasi soraitinda, hatta golovinin migdari stexiometrik oldugu halda bels bu reagentin
sarfiyyati birinci daracali anionit filtrlorinin regenerasiyasi ti¢iin lazim oldugundan xeyli az olacaq.
Buna gora do, yalniz birinci daracali anionit filtrlori Ggiin gobul edilon regenerasiyaedici mohlulun avaz
edilmasi mogsadauygundur [4].

Daha ¢ox yayilmis vo ucuz, SHQ- na (Su Hazirlama Qurgusu) gobul edilmis galovi reagentlori
arasinda, sec¢ilon yeno do oshong oldu. Anionitin regenerasiya mohsulunun, yani shangin, prosesin
dizgln toskil olunmasi halinda, az hall olunan CaSOas birlosmoasi ola bilocayini nozoro alsaq,
regenerasiya ugtin Ca(OH)2 reagentindan istifads olunmasi1 qoyulan magsada tam uygundur. Deyilonlor
onunla sortlanir ki, bu reagentin Ca?* kationlar1 kimi, OH™- anionlar1 da bu halda faydal sokildo istifada
olunur. Qeyd etmok lazimdir ki, anionit filtrlorin regenerasiyasinin asas mohsulu (CaSQOs) kimyavi
duzsuzlagdirma qurgusunun kationit filtrlorinin regenerasiyasi zamani da amalo goalir [5-7]. Bu, onlarin
istehlakini asanlagdirir, belo ki, sonraki emal prosesino yalniz bir regenerasiya mohsulu qalir ki, bu da
ingaat materiallarinin yaradilmasi vo basqa magsadlorls istifado oluna bilor.

Bununla belos, Ca(OH)2 reagentindon zaif asasli anionitlor Ggin istifado olunmasi hallar1 artiq
yerli tocriibado molumdur. Ca(OH). reagentindon zoif osasli anionitlor gun istifado olunma
metodlaridan biri regenerasiyaedici mohlul gisminds istifads olunmasidir. Bu metoda asason, zsif
osasli anionitin regenerasiyasi ligiin shang mahlulundan istifads olunur.
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Bu halda, anionitin texnoloji gostaricilori kifayat godor yiiksak alinir. Ca (OH)2 reagentindan
AH- 31 anionitinin regenerasiyasi iiglin istifado olunmasini nazards tutan diger texnologiya yuxarida
gOstarilon qiisurlar1 qismon aradan qaldirmaga imkan verir, lakin bu halda, basqa ciddi qlisurlar ortaya
cixir. Bu texnologiyaya asason, AH- 31 anionitlori ilo doldurulmus anionit filtrlorinin regenerasiyasi
ohong suspenziyasi ilo yerino yetirilir. Bu zaman, regenerasiya mohlulunun hazirlanmasi igiin istifado
olunan suyun xisusi sorfiyyat: birinci texnologiyada olduguna nisbaton azalir. Qurguya shang
suspenziyasinin tokiilmasi zamani araliq yuyulmalarin tatbigi, eloca da, anionitin shong qaliglarindan
Vo ohong suspenziyasinin torkibindo olan diger qarisiqlardan yaxsi yuyulub -tomizlonmomoasi
naticasinds, yuyucu suyun miqdart noinki azalmir, oksino, artir. SHQ- da (Su Hazirlama Qurgusu)
istifado olunan ohangin keyfiyyatinin pis oldugunu nazars alsaq, bu ciir regenerasiya zamani anionit
daim qarisiglarla, eloca da, shang hissaciklari ilo tixanir ki, naticads do, anionit filtrinin hidrodinamik
Vo texnoloji gostaricilori pislosir.

Natica. Yuxarida deyilonlori nozoro alsag, bu hor iki metod SHQ- da demok olar ki, istifado
olunmur. Lakin atraf mihitin mihafizasi va tabii ehtiyatlardan duzgiin istifads ilo bagli qoyulan sort
toloblor tadgiqatgilart bu metodlar1 artiq basqa movqgedan nazardan kegirmaya machur etdi. Bu zaman
asas olaraq ilk metod segildi ki, burada anionitin regenerasiyasi tigiin shong mohlulundan istifada
olunur, ¢linki burada texnoloji regenerasiya parametrlori yuksakdir va anionitin qarisiqlarla va shang
hissaciklori ilo tixanmasi bas vermir. Lakin, burada da qiisurlar aradan qaldirilmalidir: regenerasiya
mohlulunun hazirlanmasi ti¢iin lazim olan suyun yiiksalmis xiisusi sarfiyyat1 vo bu zaman amals golon
axint1 sularin yiiksok miqdarda olmasi. Bu qiisurlarin aradan qaldirilmasi {i¢iin miixtslif variantlarin
tohlili zamani, se¢im olaraq, anionitin regenerasiyasi zamani omalo golon axint1 sularin tokrar istifadosi
variantmin izorinds dayanildi. Bu ciir regenerasiyadan omolo golon axinti sularinim torkibindo CaSO4
va Ca(OH)2 birlosmalarinin oldugu nazars alinmagla, regenerasiya mohlulundaki CaSOa birlosmasinin
AH- 31 anionitinin regenerasiya olunma gabiliyyatine tasiri arasdirilir [5-7].
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NANOSEMENT TORKIBININ ISLONMOSI VO TODQIQI

Quvalov Abbas Abdurahman oglu- t.e.d., prof., Materialsiinasliq kafedrasi, AzZMIiU,
abbas-guvalov@mail.ru
Sahbazov Eldar Qasom oglu- t.e.d., prof., “Azorbaycan Neft Tasorriifati”
jurnali, bas redaktorunun muavini, SOCAR, eldar@socar.az

Kazimov Elgin Arif oglu- t.e.d., Neftgazelmitodgigatlayiho Institutunun

Qazma vo sement mohlullar1 laboratoriyasinin miidiri, SOCAR, elcin.kazimov@mail.ru
©hmadli Nahid Zahid oglu- elmi is¢i, insaat materiallarinda nanotexnologiyalar
elmi- tadgiqat laboratoriyasi, AzZMiU, ahmedli_nahid@mail.ru

Annotasiya. Darin neft vo gaz quyularmin méhkomlondirilmosi zamani keyfiyyatli sement dasinin
oldo olunmasi aktual todgigat istigamatlorindondir. Sement dasinin méhkomliyinin artirilmasi tigiin
muxtalif elektrolitlordon istifads olunur. Kaliumxlorid, kalsiumxlorid elektrolitlori vasitasilo vo barit
agirlagdiricist ilo sement daginin méhkomliyinin artirilmasina nail olunmusdur. Bu va diger qatqilar
sement dagimnm mohkomliyini artirsa da, onu quyu divar1 vo goruyucu kKoemar ilo ilismasi tam tomin
olunmur. Bu mosalonin holli Gglin  mixtalif yanasmalar islonilmisdir. Lakin, quyularinn
mdhkamlandirilmasinds gonastbaxs naticalor aldo olunmamisdir. “Kigik tasir vo hayacan effeksi”
nozariyyasi asasinda movcud problemin halli U¢lin nanohissaciklorin istifadasi tovsiys olunmus va
nanosement torkiblor islonilmisdir. Bu torkiblor quyudibi zonanin méhkomlandirilmasinds genis totbiq
olunmusdur [1].

Acar sozlar: portlandsement, nanosement, méhkomlik, deformasiya, quyu ltlssi, sement mohlulu,
nanohissacik, “Kigik tasir va hoyacan effekti”

DEVELOPMENT AND RESEARCH OF NANOSEMENT COMPOSITION

Guvalov Abbas Abdurahman- doctor of tech. sc., prof., department of Materials science, AZUAC,
abbas-guvalov@mail.ru
Shahbazov Eldar Gasham- doctor of tech. sc., prof., deputy editor of "Azerbaijan Oil Economy"
journal, SOCAR, eldar@socar.az
Kazimov Elchin Arif- doctor of tech. sc., head of laboratory Drilling and cement solutions,
Oil and gas research and design institute, SOCAR, elcin.kazimov@mail.ru
Ahmadli Nahid Zahid- researcher, research laboratory of nanotechnologies in construction
materials, AzZUAC, ahmedli_nahid@mail.ru

Abstract. Obtaining high- quality cement stone during the strengthening of deep oil and gas wells is
one of the urgent (actual) research areas. Various electrolytes are used to increase the strength of
cement stone. Potassium chloride, calcium chloride electrolytes and barite the aggregate has been used
to increase the strength of cement stone. Although these and other additives increase the strength of
the cement stone, its adhesion to the well wall and the protective belt is not fully ensured. Different
approaches have been developed to statement of the issue. However, satisfactory has not been achieved
reinforcement of wells. Based on the theory of “small impact and excitation effect”, the use of
nanoparticles to solve the existing problem was recommended and nano- cement compositions were
developed. These compounds have been widely used to strengthen the bottom- hole zone [1].
Keywords: portland cement, nanocement, strength, deformation, bottom- hole, cement fluid,
nanoparticles, “Small impact and excitation effect”

Material vo tadgiqat iisullari. Todgigatlarda Olgllori 40- 60 nm toskil edon metal
nanohissaciklordon, mixtalif markali portlandsementlordon istifado olunmusdur. Portlandsement
nimunalorinin asasinda sement mohlullar1 hazirlayarken “su- sement” amili 0,45- 0,55 toskil edon
mMoahlullar hazirlanmis va onlarin adi halda va nanohissaciklorin alavasindan sonra struktur- mexaniki
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gostaricilori 6lglilmiisdiir. Todqiqatlarin aparilmasi zamani sement dasinin deformasiya gostaricilari
xususi toyinatli cihazlar vasitasilo 6l¢tilmiisdiir.

Muzakiralor. Todgigat naticalori Durtmund va Diisseldorf soharlorinds yerlogan nanotexnoloji
moarkazlords, Aaxen Universitetindo mizakirs olunmusdur. Miizakiralorin aparilmasi zamani professor
Lothar Heinrich istirak etmis va naticalor onun bilavasits istiraki ilo miizakirs olunmusdur. Neft va qaz
quyularinin  méhkomlondirilmasindo sement mohlulunun reoloji parametrlorinin  tonzimlonmasi
sementlomo prosesinin ugurla hayata kegirilmoasinds shamiyyatli rol oynayir. Sementlomo prosesi basa
catdigdan sonra sement dagmin mohkomliyinin tomin olunmasi quyunun uzunmiiddatli istismarina,
vaxtindan avval sulagsmanin garsisinin alinmasina, tomirarast miiddotin azaldilmasina miisbat tasir
gostarir. Keyfiyyatli sementloma bir cox murakkablosmalarin, o climladan, grifonlarin bag vermomasi
ucuin asas amildir. Bununla yanast:

- Quyuya endirilon qoruyucu komoarin mdhkomlondirilmoasinin effektivliyini artirmaq
moqsadilo halgavi fozada mohkom sement dasinin alinmasi vacibdir. Alinan sement das1 ham goruyucu
komoar ilo, ham do quyu divar ilo hermetikliyi tomin etmolidir.

- Uzun middat istismarda olan quyularm quyudibi zonasmin barkidilmasi uglin, hamginin
quyudibi ilo lay arasinda dayaniqli “dohliz”in yaradilmasi moagsadilo quyudibinin boarkidilmasi
onamlidir.Qazma prosesinds bas veron gozalarin aradan galdirilmasi mogsadilo konkret dorinlikda
etibarli sement korpiilorinin qoyulmasi va yan lulslorin gazilmasi ti¢iin optimal soraitin yaradilmasi
cox aktualdir.“Kig¢ik va super kicik konsentrasiyalar” effekti nozoriyyasino asaslanarag NH- in sement
mohlulunun reoloji parametrlorina vo sement dasmm mohkoamlik xususiyystlorina tasirini dyronmok
mogsadilo ARDNS- in KQIT- in “Tampona;j” Idarasinds silsilo tadgigatlar aparmisdir.

Tadgiqatlar zaman1 «kigik tosir effekti» asasinda miixtalif faiz nisbatlorinds nanohissaciklorin
sement mahlulunun reoloji parametrlorins tasiri tadqiq olumusdur. Tadgigatlar 75° C temperaturda hom
1 atmosfer, ham do 300 atmosfer tazyiqdo, bitin hallarda su- sement amili 0,5 olmagla, texniki su va
“G” markali sementdon istifads edilorok aparilmigsdir. Alinmis noaticalor asasinda adi vo nanotarkibli
sement mohlulunun 1 vo 300 atm tozyiqds tutusma baslangicinin diaqramlar1 qurulub. (sokil 1 vs 2).

Adiva 0.01% nanotorkibli G markalh sement mohlulunun
1 atm tazyiqda tutusma baslangic, daqiqo

yd
e 24% artim
150
%
=
= 100 %
= e
- 17
>0 e ,
e yd
0 i 'd

1 2
. G markali sement mahlulu . Nanotarkibli sement mahlulu

Sakil 1. Adi va nanotorkibli sement mohlulunun 1 va 300 atm tazyigds tutusma basglangicinin
diagramlar1

Almmus naticalor asasinda molum olmusdur ki, NH sement moahlulunun reoloji parametrlorino
misbat tasir gostarir, eyni zamanda sement mahlulunun tutusma baslangicini1 70% uzadir.
Bundan sonra sement dasinin méhkomlik xususiyyatlorinin dyronilmasi mogsadilo su- sement amili
0,5 olmagla adi su- sement va 0.01% nanotarkibli sement mohlulundan sement dasi niimunalori (40
odad adi va 40 odad nanotarkibli sement das1 niimunasi) hazirlanmigdir [2,3].

63



Elmi asarlor, Insaat

Scientific works, Construction 2020, N2

AzINMAS TASC- nin “Metrologiya va smagqlar laboratoriyasi”— da “LIJIM - 30” vo “MK-
30tipli universal sinaq masinlari vasitasilo 23/24.01.2012— ci ildo har birindan 5 (bes) adod olmagla
adi vo nanotorkibli sement dasmm mohkomliys smagi kegirilmigdir. Sement dasmnm sixilmaya,
dartilmaya va ayilmays méhkomliyi “LIJIM- 30 tipli universal sinaq masminda aparilmisdir (sokil 3,

6,7, 8).

Adi va nanotarkibli G markah sement mahlulunun 300
atm tazyiqds tutusma baslangici, daqiga

70%0 artum

t, daqiqe
(=)
Q

. Adi sement mahlulu

e

S

. Nano torkibli sement mahlulu

Sokil 3.

Coadval 1 va 2- do uygun olaraq adi vo nanotarkibli su— sement mohlulu tutusdugdan 48 saat
sonra sement dasmnin sixilmaya va ayilmays méhkomliyinin naticalori gostarilmisdir [3]

Cadval 1.

Adi va nanotarkibli su— sement mohlulu tutusdugdan 48 saat sonra sement dasinin

Smaq sixilmaya mohkamliyi, MPa
nlimunasinin SINAQ Sement dasinin NOVU
sayl AVADANLIGININ Su- semen_t Nanotoarkibli su- sement nimunasi
ADI Vo TIPI nimunasi
1 31,4 30.63
2 “IIJM - 30” TIPLI 31.88 35.31
3 UNIVERSAL SINAQ 33.59 42.27
4 MASINI 27.34 43.91
5 33.44 43.75
Orta giymot: 31.53 39.17
Natica %-lo 24,2%
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Adi su-sement va nanotarkibli sement dasinin sixilma
méhkomliyi diaqran

24.2% artim
40
35
30
< 25 9
2 20 N
E [Pa
ERE
"0
5
0
. Adi su-sement nimunasi . nanotarkibli su-sement niimunasi
Sakil 4.
Cadval 2.
Adi va nanotarkibli su — sement mohlulu tutusduqdan 48 saat
Sinaq sonra sement daginin ayilmays méhkamliyi, MPa
nimunasinin . Sement dasinin novii
Sinaq avadanliginin adi - RT
say1 Vo tipi Adi su-sement nanotarkibli su-
P nimunasi sement nimunasi
1 0.23 0.21
2 “ N 0.069 0.382
3 uni\}elfgl[ ;1131:1) Lllihml 0.023 0.035
4 qthas 0.163 0.116
5 0 0
Orta giymat: 0.12 0.19
Natico %-lo 55%

Adi vo Nano sement dasmin ayilmo

mdahkomliyvi
S5% artim
0,2 q
0,15 A
: O
0,1 A [Pa
[Pa
0,05 -
0] T T

Adi gu-gement nimunasi 0.01%6 nano su-gement nUMUNasL

Sakil 5.

Sement dag1 niimunalorinin zorbs 6zltllyuns smagi TOCT- 9454— 88-5 asason “MK- 30” tiplt
universal sinaq masin1 vasitasilo hayata kegirilmisdir.
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Sakil 6.

Almmus is¢i zorbays gors hesabat asagidaki diisturla hesablanmisdir.

a =A /F,cin?

burada: A- isci zorbe, C/m?, F — niimunonin en kosik sahasidir, m?.

Hesabatin naticalori cadval 6.9— da gostorilib. Cadvaldon gorindiyt kimi 0,01% nanotarkibli

sement das1 niimunasi adi su- sement dasindan 4%- o gadar ¢oX natica vermisdir [5].

Sakil.7
Cadval 3.
Adi va nanotarkibli su — sement mohlulu tutusduqdan 48 saat sonra
Sinaq sement dagminzarbe 6zlillyiine sinagi, C/m?
nimunasinin Sinaq Sement dasinin névii
say1 avadanliginin | “G” markali su- Nanotarkibli su- sement
adivatipi | sement nimunosi nimunosi
1 2.22 2.10
2 “MK - 30” 2.53 2.20
3 tipli universal 2.58 3.27
4 smaq masini 2.34 2.97
5 2.50 2.06
Orta giymat: 2.43 2.52
Noatica %- lo 4%
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Sement das1 niimiinalorinin dartilma mohkomliyina smagi asasen “LIJIM- 30” tipli universal
sinaq masini vasitasi ilo hoyata kegirilmigdir.

Sakil 8.
Cadval 4.
Adi va nanotarkibli su— sement moahlulu tutusdugdan 48 saat sonra
Sinaq sement dasmin dartilmaya siagi, MPa
nimuna S td v
sinin Stnaq ement daginin novi
say1 avadanhgmin | “G” markali su- sement nanotarkibli su-
ad1 va tipi niimunosi sement niimunasi
1 SIUIM - 307 0.051 0.084
2 TiPLi 0.061 0.075
3 UNIVERSAL 0.041 0.052
4 SINAQ 0.046 0.062
5 MASINI 0.046 0.058
Orta giymat: 0.049 0.066
Natico % - Io 35%
Sement dasinin dartilmaya mohkomlik
sinaginin diagrami
= 007 34% artim
% 0,06
g 0,05
2 004 0.049 MP
i 0,03 1
e 0,02 e
= 0,01 /
g 0 /"'/ //
. Adisu-sement dagi . Nano tarkibli su-gement dagt
Sakil 9.
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Natica.

1. Quyu lilasinin méhkamlandirilmasinds “NANOSEMENT” torkibi alinmigdir.

2. Su- sement amili 0,45- 0,55 olmagla sement mohsuluna NH alavs edildikda sement mohlulunun
tutugma baglangici 70%. uzadilmig, alinmis sement dasinin sixilmaya mohkamliyi 24,2 %, ayilmaya
mohkomliyi 55 %, zarbays mohkomliyi 4 % vo dartilmaya mohkomliyi iso 34% artmigdir.

3. Nanosement sisteminin molum analoglardan forgi ondan ibaratdir ki, longidici kimyavi reagentin
sarfino ehtiyac yaranmir vo 1:8 nisbatindo multiplikator effekti alinir.

Nanosement sahasindo oldo olunan nailiyyoatlorin asagidaki istigamatlords istifado olunmasi
mumkandur:

¢ Doniz soraitinds stasionar 6zlllorin svaylarinin sementlonmasindo;

e Miilki tikintida, o cimladan, kdrpilarin, binalarin, tunellarin va su bandlarinin ingasinda;

e Metro tikintisinds;

e Tikintiyo aid olan sement— beton qarigigmm islonmasindo;

e Miirokkob ferma vo arkalarin qurasdirilmasmnda nanosement mohlulu ilo bosluglarin aradan
qaldirilmast vo mohkamlondirilmosinds [14,15.
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MODIFIKASIYA OLUNMUS BITUMUN TOTBIQI ILO ASFALT- BETONUN ISTISMAR
XUSUSIYYOTLORININ YAXSILASDIRILMASI

Mommoadov Anar Davud oglu— aspirant, Materialsiinaslq kafedrasi, AzMIU,
anar.mamedov.d@gmail.ru

Annotasiya. Yol bitumunun tarkibinds yuksakmolekullu modifikasiyaedici alava kimi stirol-butadien
blok sopolimeri- SBS toklif edilir. Polimer- bitum yapisdiricisinin asas gostaricilorine vo asfaltbetonun
istismar xususiyyatlorino modifikatorlarin tasiri todqiq edilmisdir. Bitumda modifikatorun qatiliginin
artmasi ilo iynanin batma doarinliyi, yumsalma temperaturu artir, kovroklik temperaturu azalir vo yol
ortlyinln is¢i temperatur intervali shomiyyatli dorocodo genislonir. Adgeziya xassalorinin todqiqi
naticasinds polietilenpoliamin torkibli MasterLife PVA 100- (in daxil edilmasi zamani bitumun mineral
materiallara yapisma mohkomliyi xeyli yaxsilasir. Aparilmis todgigatlarla misyyon edilmisdir ki,
polimer modifikatorun tatbiqi ilo asfaltbetonun bir ¢ox xtsusiyyatlori, 0 cimladan uzundmarliliyu
yaxsilasir. Yiiksok istismar xtsusiyystlorino malik asfaltbeton orttiyunin torkibindo komponentlorin
optimal nisbatlori toklif edilmisdir.

Acar sozlar: bitum, polimer, modifikasiyaedici alavs, sixilmada méhkomlik haddi, asfaltbeton

IMPROVED OPERATIONAL CHARACTERISTICS OF ASPHALT CONCRETE USING
MODIFIED BITUMEN

Mammadov Anar Davud- PhD student, departament of Materials science, AzZUAC,
anar.mamedov.d@gmail.ru

Abstract. The Styrene- butadiene block copolymer- SBS is proposed as a high molecular weight
modifier in road bitumen. The effect of modifiers on the main parameters of the polymer- bitumen
adhesive and the performance characteristics of asphalt concrete was studied. As the density of the
modifier in bitumen increases, the depth of sinking of the needle, the softening temperature increases,
the brittleness temperature decreases, and the operating temperature range of the road surface is
significantly expanded. As a result of the study of the adhesive properties, the adhesion of bitumen to
mineral materials is significantly improved with the introduction of MasterLife PVA 100 containing
polyethylene polyamine. Studies have shown that the application of a polymer modifier improves many
properties of asphalt concrete. Optimal ratios of components in the composition of asphalt concrete
pavement with high performance properties have been proposed.

Keywords: bitumen, polymer, modifying additive, compression strength limit, asphalt concrete

Girig. Bitum oasasmda yol ortiiklorinin modernlagdirilmasinda perspektivli istigamatlordon biri
modifikasiyaedici olavalorin tatbigidir [1-3]. Modifikasiyaedici alava kimi EVA, Elvaloy, JICT- 30,
butilkauguk vo ti¢lii sopolimer kimi polimer maddslorin totbigi ilo onlarin xassalori, ilk ndvbads,
mohkomliyi ohomiyyatli dorocods yaxsilasir [2-4]. Buna baxmayarag, bozi yiiksokmolekullu
modifikatorlarin istifadosi zamani agagidaki texnoloji problemlar yaranir: birinci, polimerin bitumun
torkibindo qeyri- borabar paylanmasi, ikinCisi iso qrmadaglarin bitum ortiiyii ilo kifayot qodor
yapismamas1 vo noticads intensiv harokat olan saholords sath tobagosinin dagilmasmin bas vermasi.

Odabiyyat monbalorinin analizi polimer- bitum yapisdiricisinin (PBY) alimmas: iiciin yiiksok
molekullu birlosmoalorin oan ¢ox qobul edilon sinifini se¢gmoys imkan verir [5,6]. Masolon,
modifikasiyaedici olavo kimi olefin vo dienin rahat tapilan sopolimerlorinin polimer- bitum
yapisdiricisinin asas gostaricilorinin texniki cohatdon ssaslandirilmis saviyyade saxlanilmasini tomin
edon qatiliqda istifadasi slverislidir. Yuxarida qeyd olunanlarla slagadar olarag, hazirk: todqiqat isi
SBS sopolimerinin yol bitumunun tarkibinds onun istismar xassalorini yliksok Saviyyays catdirmaq
uctin modifikasiyaedici alava kimi istifads imkanlarmin tadqigino hasr olunub.
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Bundan bagga bitumun qirmadasdan soyulmasinin garsisint almaq tigiin, bitumun adgeziyasini atiran
sothi- aktiv maddo kimi poletilenpoliamin torkibli modifikatorlarin asfaltbetonun istismar
g0stariciloring tasirinin tadqiqi aparilmisdir [7-8].

Materiallar va tadgiqat iisullar:. isda BNB 50/70 markali neft bitumundan TS AZ 3536601.242-
2015 (H.Oliyev adina Baki neft emali zavodunun istehsalt); Europrene SOL T 6302 markali stirol-
butadien blok sopolimeri- SBS-dan (italiyanin Ravenna zavodunun istehsali); MasterLife PVA- 100-
don (BASF sirkatinin istehsali) istifado olunub. Europrene SOL T 6302 markali stirol-butadien blok
sopolimerinin xiisusi sokisi 0,94 q/sm?, dartilmaga qars1 méhkomliyi 20 MPa, Brukfilde géro zliiliiyii
4,0 Pa.s. MasterLife PVA 100- iin gatilig1 0,93 kq/l, pH= 8, qaynama temperaturu 350°C, alisma
temperaturu isa 160°C- don yuxaridir.

70°C- do polimerin kerosindo 5- 15%- li mohlulu hazirlanir. Sonra alinmig mohlul 6 saat
miiddotindo qarisdirilmagla bitiuma olave edilir vo temperatur 160°C- dok artirilir. MasterLife PV A-
100 maye halinda oldugundan he¢ bir olavo omoliyyat aparilmadan bitumun torkibino maye oldugu
kimi verilmisdir. Bundan sonra modifikatorlarin bitumun vo asfaltbetonun xassolorino tosirini
Oyronmok Ti¢iin asagidaki todqiqat tisullarindan istifade olunmusdur:
- PBY yumsalma temperaturu K vo S (QOST 11506- 73) metodu {izrs toyin edilir.
Kovraklik temperaturu Fraas tizra (QOST 11507- 78) dlgulur.
25°C- da 1ynonin batma darinliyi QOST 11501- 78 iizrs toyin edilir.
Mineral doldurucularla yapisma QOST 11508- 74 {izrs toyin edilir.
- Yiiksok temperaturda uzunmiiddatli (163° C, 5 saat) saxlanilma zamam keyfiyyot gdstaricilorinin
doyigsmasina goro qiymatlondirilon bitumun stabilliyt QOST 18180- 72 {izro aparilir.

Miizakiralor. PBY torkibindo, homginin asfaltbeton qarisiginda polimerin  rolunu
miloyyanlosdirmok {i¢lin todqigat isindo PBY- nin asas fiziki- mexaniki gostoricilori dyronilmisdir.
Ovvolco, SBS- in migdarmin bitumun istismar gostoricilorino tosirino baxilmisdir. Sokil 1- don
goriindiiyli kimi bitumda modifikatorun migdarmin armasi ilo onun markasint moyyon edon iynonin
batma dorinliyi artir. Bu gostorici standartin tolobindon xeyli yiiksokdir.
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Sokil 1. Iynonin batma dorinliyinin polimerli- bitum yapisdiricisinda polimerin (SBS)
qatiligindan asilihig:

Codvaldan gorindiyu kimi, modifikatorun bituma slava edilmasi onun asas gostaricilorinin
yaxsilasmasmi tomin edir. Ik novbodo isci temperatur intervalini xarakterizo edon plastiklik
intervalinin shomiyyatli doracods artmasi miisahido olunur. Genis plastiklik intervalina malik bitumlar
daha yuksok deformasiya gabiliyyatine malik olurlar ki, bu da asag1 temperaturda ¢atomoalogolmaya
davamlilig1 va yuksok temperaturda ortuyln kosmo mohkomliyini artirir.
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Bituma polimerin slavs edilmasi zamani yapisdiricinin gatadayaniqligi ilo xarakterza olunan
asas gostaricilorinin yaxsilasmasi va buna gora doa yol Ortiiyiiniin ¢atlamasi problemi aradan qaldirilir
(cadval. 1).

Cadval 1. Polimer- bitum yapisdiricisinin fiziki-mexaniki gostaricilor

Ne PBY komponentlorin ol o 5 5 e O s =
miqdary, kiitle tizre %-lo | = g2 E3 = 5 S| =0, 5 _ = 2
T8 E2E0| E80| 08| 2E |SESE
: : CEB E8°| 8% |TE|B: EEZE
Bitum | Polimer | PEPA | 3 E g| 2 g S g Q8| % § S g
©
1| 100 0 0 85 45.1 -14 >100 | 59.1 Ne3
2 95 2 0 92 54.4 -32.9 | >150| 97.3 Ne2
3 90 4 0 112 58.8 -34.7 | >150 | 103.5 Nel
41 85 6 0 114 49.8 -30.7 | >150 | 80.5 Ne2
5 95 0 3 122 49.8 -30.9 | 103 | 80.7 No2
6 93 4 2 106 64.8 -37.8 | >150 | 106.6 Nel
7 90 4 3 111 54.1 -345 | >150 | 92.6 Nel
8 85 4 4 130 50.7 -30.4 | >150 | 84.1 No2

Istiliyodavamliligim osas gostoricisinin elastoplastik voziyyotdon 6zlii voziyyato kegidi oks
etdiron yumsalma temperaturu olduguna baxmayaraq, ona alava edilon yiiksok molekullu birlosmolorin
miqdarmin tasiri todqiq edilmisdir. Miioyyon edilmisdir ki, polimerin migdarinin artmasi yumsalma
temperaturunun 13°C artmasina sobab olur (sokil 2).
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Sakil 2. Yumsalma temperaturunun polimer—bitum yapisdiricisinda polimerin (SBS migdarindan
asililig

Miisahids olunan asililiq yaqin ki, PBY - da foza polimer torunun amals golmasi ilo izah olunur.
Sonra bir godoar stabillosms vo azalma miisahido olunr. Goriiniir ki, ilk olaraq SBS sopolimeri narin
doldurucu Kimi tosir edir, bu zaman yumsalma temperaturu vo Ozliilik artir. Sonra struktur
omalagalmado  kritik qatiliga ¢atdiqca qarisigm  polimerlo doymast naticasindo  yumsalma
temperaturunun pik haddi qeyd olunur. Qatiligin sonraki artmasi bitumun yiiksok molekullu
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birlogsmalorlo haddindon artiq doymasima gatirir ¢ixarir ki, bu da bitumun yumsalma temperaturunun
azalmasma sobab olur. Stirol- butadien- stirol sopolimerinin qatiligmmm artmast PBY kovroklik
temperaturunun azalmasima gatirir vo 4- 6% miqdarda istifadesi zaman1 32- 35° C toskil edir (sokil. 3).
Modifikatorun miixtolif miqdarlar1 ilo hazirlanmis PBY biitiin tocriibo niimunalori ii¢iin TOCT P
52056- 2003- in toloblorini 6doyan gostaricilor geyd olunur.
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Sakil 3. Kovroklik temperaturunun polimer-bitum yapisdiricisinda polimerin (SBS)
qatiligindan asililig

Azot torkibli maddolorin adgeziya xassolorini artiran olavolor kimi totbiq edildiyini nozoro
alaraq [7,8], BASF sirkotinin mohsulu olan MasterLife PAV- 100 sothi- aktiv maddosi todqiq
edilmisdir. Adgeziya xassolorinin todqiqati {liciin “passiv yapisma” iisulu secilmisdir. Alinmig
naticolordon goriiniir ki, mineral materialla yapisma mohkomliyi ohomiyyatli dorocods yaxsilasir vo
MasterLife PAV- 100 1%- don 2%- dok miqdarda istifadosi zamani 2 Ne- 1i nozarat niimunasina (cadval
1) uygun golir. Bu zaman yapisdiricinin digor gostaricilori do standartin toloblori gor¢ivasindo olur.

Yol ortiiyiinlin vaxtindan ovval dagilmasinin soboblorindon biri onun iiziinmiiddstli istismar1
zamani tozahiir edon kéhnalmodir. Bu zaman materialin strukturunda onun mexaniki xassalorinin
pislosmasino vo Ortiiyiin is gabiliyyotinin azalmasina gotiron kompleks fiziki vo kimyavi ¢evrilmolor
bas verir. Kohnolmo smagina ugradilmis modifikasiya olunmus PBY fiziki- mexaniki xarakteristikalar1
oyronilmisdir. Codval 2- do gostaricilordon goriindiiyli kimi yumsalma temperaturunun artmasi ilo
barabar uzanma gostaricisi (duktilliyi) azalir. Ola bilor ki, bu kohnalma sortlorinds bas veran bitumun
naftenaromatik birlosmolorinin ¢oxhoalgali aromatik molekullarin omalo golmosi ilo oksidlosdirici
dehidratlagma reaksiyalar1 vo sonra onlarin asfaltenlors assosiasiyasidir.

Yol Ortliyiinliin deformasiyaya dayaniqligmin toyini ii¢lin 50/70 markali bitum osasinda
modifikasiyaedici olavonin miixtalif miqdarlar1 ilo eyni donovor torkibli asfaltbeton qarisiglari
hazirlanmigdir. Asfaltbeton niimunslorinin sixilmada mdhkomliyinin toyini zamam alimmis smnaq
naticolori codval 3- do verilir.

Tacriibi naticalor siibut edir ki, PBY ibarat asfaltbetonun méhkomlik xarakteristikas1 50/ 70
markal1 bitum osasinda hazirlanmig asfaltbetondan xeyli yiiksokdir.

73



Elmi asarlor, Insaat

Scientific works, Construction 2020, N2

Cadval 2. Polimer- bitum yapisdiricisinin torkibinin kohnolmaya qarsi dayaniqliligina tasiri

Ne | Komponentlorin miqdari, % | Qizdidilmaya | Qizdidilmadan
Bitum | SBS | MasterLife | godor yumsalma | sonra yumsalma
PAV-100 | temperaturu, °C | temperaturu, °C
1 100 0 0 47 48
2 95 0 2 39 48
3 93 4 1,5 58 64
4 90 4 2 48 54
5 85 4 3 43 49

Cadval 3. Polimer asfaltbetonlar iigiin sixilmada méhkomlik haddinin gostaricilori

Ne Komponentlorin miqdari, % | Sixilmada moéhkomlik haddi, MPa
Bitu | SBS | MasterLife 0°C 50°C
m PAV-100
QOST 9128-97 - - - 12 ¢ox olmamali | 1,2 az olmamali

1 100 8,5 1,2

2 96 4 10 3

3 98 - 2 5 2,5

4 95,5 4 1,5 10 4

5 94 4 2 12 2,7

6 93 4 3 11 1,4

Natica. Beloliklo, yol bitumunun torkibindos modifikasiyaedici alava kimi butadien-stirol blok
sopolimeri toklif edilmisdir. Bitumun, modifikasiyaedici olavolor- SBS sopolimeri vao
plastiklosdiricinin nisbotini tonzimloyorok T'OCT P 52056-2003- iin toloblorino cavab veron,
asfaltbeton clin polimer- bitum yapisdiriCIS1 almaga imkan veron, istismar xarakteristikalari
yaxsilasdirilmis modifikasiya olunmus qarisigin optimal torkibi se¢ilmisdir. Polimer- bitum
yapisdiricisina alava olaraq polietilen poliamin torkibli MasterLife PAV- 100 sathi- aktiv slavasinin
daxil edilmosi kompozisiyanin adgeziya xassalorini yiiksoldir. Beloliklo, kompleks modifikatorlarin
totbiqi ilo asfaltbetonun istismar xiisusiyyaotlorini vo lizundmiirliiliiylinii xeyli artirmaq olur.
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HAITPABJIEHUSA U OBJIACTU IPUMEHEHMUS BEPTUKAJIBHOI'O
TEJECKOIIMYECKOI'O BOJ1O3ABOPA

Jlunun Anapeil AnekcanapoBu4- TOKTOpaHT, AzepOaitmkanckoe HIIO ['mapoTexauku u
Menuoparuu, dorian.lipin@gmail.com

AHHOTanusl. B3auMHBIE OTHOIICHHS MEXKIY BOJOCHAOKEHHEM, 3eMIICJCIIUEM, IPOU3BOJICTBOM
HpOZIYKTOB IIUTAaHUA " COHH&HBHOﬁ OpFaHHBaHHefI HpI/IBeJII/I K 3HAQYUTCIIbHBIM HW3MCHCHUIM B
KOH(HUTYpaliy U CTPYKTYPHOU JUHAMUKE YEJI0OBEYECKOT0 00IIecTBa. B 11e10M, yrpaBicHHe BOJTHBIMU
pecypcaMi Kak Ha MECTHOM, TaK M Ha PErHOHAIBbHOM YPOBHSX IIPETEPIIENIO PsJ UCTOPUYECKUX
HpCO6pa3OBaHHﬁ B CBs3U CO 3HAUUTCIBHBIMHU HWU3MCHCHUSIMU B COHH&HBHOﬁ OpFaHI/I3aHI/II/I.3TI/I
peoOpa3oBaHMsl BKIIOYAIA HW300pETCHWE W IIUPOKOE HCIIOJIb30BAHUE METOJO0B HPPUTANNU H
JpeHa)xa, BOJOMOJABEMHBIX YCTPOWCTB, TEXHOJIOTUNH TPAaHCHOPTUPOBAHUS BOJAbI Ha OOJbIINE
paccTosiHuA U XpaHwmil. B ctaThke paccMaTpuBaroTCs 001acTH MPUMEHEHHUS U 0COOCHHOCTH PabOThI
BEPTUKAITBHOTO TEJIECKOMMMYECKOTO BOJI03a00pa B pa3HBIX cepax dYelIOBEYSCKOW JIeSTeIHHOCTH.
I/I3yqua BO3MOXHOCTBh €TI0 HpI/IMeHeHI/ISI B FHI[pOSHCpFCTI/IKe, HpOMI)IHIJ'IeHHOCTI/I, KUINIOTHOM
BOJIOCHA0)KEHNE U UPPUTALIUU.

KioueBbie cjioBa: BOJ03a00pBI, TEIECKOMMYECKHH  BOJ03a00p, OCOOCHHOCTH  PaboTHI,
THJIPOIHEPTETUKA, OPOIIIEHUE, BOJIOCHAOKECHUE

SCOPE AND PURPOSE OF USE OF VERTICAL TELESCOPIC WATER INTAKE

Lipin Andrey Aleksandrovic- PhD student, Azerbaijan SPU of Hydro technique and
Melioration, dorian.lipin@gmail.com

Abstract. The interrelationships between water supply, agriculture, food production, and social
organization have brought about significant changes in the configuration and structural dynamics of
human society. In general, water management at both the local and regional levels has undergone a
series of historical transformations due to significant changes in social organization. These
transformations have included the invention and widespread use of irrigation and drainage methods,
lifting devices, technologies for transporting water over long distances and storage facilities. The article
considers the scope and features of vertical telescopic water intake in various spheres of human activity.
The possibility of its use for power generation, industrial and municipal water supply and irrigation
has been reviewed.

Keywords: water intakes, telescopic water intake, work features, hydropower, irrigation, water supply

Beedenue. BonHble pecypchl sIBISIOTCS BaKHBIM 3JIEMEHTOM HAIlOHAJIBHOTO OOraTCTBa JH000H
CTpaHbl. DT0 6OraTCTBO MpU OEPEKHOM OTHOILIIEHUH K HEMY UMEET CBOMCTBO CaMOBOCITPOU3BOIUTHCS,
a ero CTOMMOCTH 110 Mepe POCTa MUPOBOM MOTPEOHOCTH B BOJAHBIX pecypcax MOCTOSHHO BO3PACTaeT.
Oxono 10 000 et Ha3zax CTPYKTypa U AMHAMUKA YEIOBEUECKUX OOILIECTB PaIUKAIbHO U3MEHUIHChH
M3-32 Pa3BUTHUS MPOU3BOJICTBA MPOIYKTOB MUTAHU, B OJIArONPUSATHBIX MEeCTaX 0OUTaHUs, TI0 BCEMY
mupy. C Tex mop B3aUMHBIE OTHOIIECHHUS MEXAY BOJOCHAOXKEHHUEM, 3eMIIeJeNIueM, MPOU3BOJICTBOM
MPOAYKTOB NUTaHUS M COLMAIBHONW OpraHu3aluedl MNpUBEM K 3HAUYUTENIbHBIM HM3MEHEHUSM B
KOH(UTYpalK U CTPYKTYPHOU JUHAMUKE YEI0BEYECKOro 00IIecTBa. B 1ienom, yrpasieHne BOJIHBIMU
pecypcaMM Kak Ha MECTHOM, TaK M Ha PErHMOHAJIbHOM YPOBHSX MPETEPHENO Psii MCTOPUUECKHX
peoOpa3oBaHUii B CBS3U CO 3HAYUTENHHBIMA U3MEHEHUSIMU B COLIMATIBLHON OpraHU3aIiH.

Ot mpeoOpa3oBaHMs BKIOYAIW H300peTeHHEe U IIUPOKOE HCIOJIB30BaHUE METOJ/I0B
HUppUTallMid U JIpEHaXka, BOJONOJBEMHBIX YCTPOWMCTB, TEXHOJOTMH TPAHCHOPTUPOBAHUS BOJABI Ha
OOJBIIME PACCTOSHUS W XpaHWIUI]. YaCTHYHO 3TH MpeoOpa3oBaHUs OBLIU BBI3BAHBI MOSBICHHEM
TOPOJACKUX LIEHTPOB U PACTYIIMM CIPOCOM Ha BOJY MO MEPE PACUIMPEHUS] TOPOJOB M PACIIUPEHUS
CHEKTpa TPEeOYIOIMUX BOJBI BHIOB JAEATEIHHOCTH. YCIEIIHOE YIpaBlIeHHE BOJHBIMH PECYpCaMu,
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BEIyLIEE K YBEJIMYEHUIO MPOU3BOJACTBA NPOAYKTOB IMTAaHHUSA, COINPOBOXKAAIOCH YCTOWYMBBIM
YBEJIINYEHUEM YMCIIEHHOCTH HACEJIECHHUS.

Ha cerousmHmii 7eHpb 4€I0BEUECTBO CTOJIKHYJIOCH C CEPhE3HOH MpoOIeMoii BOJOCHA0KEeHN,
BBH/Iy PacTyIlel YMCICHHOCTH HAceJICHUs U ObICTPOpa3BUBAIOIIEHCS MPOMBIIUIEHHOCTH. [ToaTOoMYy,
YCOBEPIIEHCTBOBAHNE CUCTEM B0/103a00pa U BO/103a00PHBIX COOPYKEHUI B YACTHOCTH UMEET BaXKHOE
3HaueHue. M3BeCTHbI pa3iuyHble KOHCTPYKLHU BOJI03a00PHBIX COOPYKEHUMH, pYyCIOBBIE, JIOHHBIE,
00KkoBBIC U T.1. OHAKO 3TH COOPY)KEHHUSI HE COBEPIICHHBI U UMEIOT OINPECeIICHHBIC HEOCTATKU MPU
HCIOJIb30BAHUE B CEJIbCKOM XO3SICTBE, MPOMBIIUIEHHOCTH U TUApo3HepreTuku. KoHcTpykuus
BEPTUKAIBLHOTO TEJIECKOMNYECKOTO BOZ03a00pa MO3BOJISAET N30eKaTh 3TUX HEIOCTATKOB.

Memoowi. Hcnonvzosanue meneckonuueckoeo 60003a6opa 6 euoposnepeemuke. OIHUM U3
Haubosee 3()(PEeKTUBHBIX UCTOYHUKOB 3HEPTMU HCIOJB3YEMOU YEIOBEKOM SIBISIIOTCS PEKH, 03€pa,
MODsI U OKeaHbl. BocriosiHsieMble ICTOYHUKH SHEPTUH LIUPOKO UCIIOJIb3YIOTCS B TUIPOIHEPTETUKE JIIS
T€HEPUPOBAHUS DJIEKTPOIHEPTUU. DHEPrusl BOJbl MCIOJIb30BANIaCh U B JIPEBHOCTHU, YTOOBI BpallaTh
KoJjieca JUIsl TepeMaiblBaHusl 3epHa U T.A. Tak Kak MCTOYHMKOM THJPOSHEPTUU SBISETCS BOJA,
TUAPO3JIEKTPOCTAHIMM JIOJKHBI pacrlojiaraTbCs Ha BOJHBIX MCTOYHHKAX. [losToMy, TOIbKO KOTrja
TEXHOJIOTUU Tepellaydl  dJIEKTPO’HEPruu Ha OosblllMe pacCTOsiHUS ObLIM  pa3paboTaHsbl,
TUIPOHEPTeTUKA CTalla HIMPOKO HCIOJIb30BATHCA.

Mexannyeckasi SHEprusi MOJy4yaeTcs IyTeM HampaBiIeHUs] M KOHTPOJS JBUXKYIIEHCS BOJIBI.
KomnuecTBO 1OCTYMHOM »HEpruM JBHKYIIEWCS BOJABI KOHTPOJIUPYETCS €€ MOTOKOM. beIcTpo
JBUKYIIMICS MOTOK BOJBI B peKe HeceT B ceOe 00blyto sHepruto. Takas jxe CUTyalus ¥ Ipu CIycKe
BOJbI C OOJIBIIONW BBICOTHI, HANpuUMep, C IUIOTUHBL. HekoTopble JTIOAM CUMTAIOT THIIPOIHEPrHUI0
UJealbHbIM TOIUIMBOM JUISl BBIPAaOOTKH  3JIEKTPOIHEPTHM, IOTOMY 4YTO, B OTJIMYHE OT
HEBO30OHOBJISIEMBIX BHJIOB TOIUIMBA, MCIOIb3YEMbIX JMJIsi BBIPAOOTKH AIIEKTPOSHEPTUH, OHa
MPaKTUYECKU OecriaTHa, B HEM HET OTXOJ0B, THAPOIHEPTHUs HE 3arpsA3HsET BOY UM BO3AYX. TeM He
MeHee, 3TOT METO/ MOABEPraeTcs KpUTUKE, TOTOMY YTO OH MEHSET OKPY)KAIOIYIO CpETy, 3aTparunas
€CTECTBEHHYIO Cpey OOUTaHUSI.

[lpyHUMI TUAPO’HEPTUM 3aKiIIoYaeTcss B TpaHchopMmalMy MOTEHIHMATbHON SHEPruu BOJBI,
HaxoJsIelcs Ha OOJBIION BBHICOTE B KMHETUYECKYIO SHEPTHIO MPHU €€ JIBUKEHUU C BBICOTHI BHU3.
3areM KMHETUYEeCKasi SHEPTHs UCTIOIb3yeTCs AJIsl TeHEPUPOBAHUS AJIEKTPUYECTBA.

B ruaposnexrpocraniusax ( '9C ) Boga aep>kUTcs Ha BBICOTE 3@ CUET KOHCTPYKIUU TUIOTUHBL, U OHA
obnanaer 00JBIION MOTEHIMATBHON SHepruel. JTa Boja 3a0HpaeTcss ¢ MOMOUIBI0 BOJA03a00PHBIX
COOPY)KEHHMI U TOJIAeTCsl Ha JOMACTH TypOHMHBI, 3Ta TypOHWHA MOAKIIIOUEHA K DJIEKTPOreHEpaTopy.
Korpa nonactu TypOMHBI HAUMHAIOT BpalaThCsl FEHEPATOP MPOU3ZBOAUT FIEKTPOIHEPTHIO.

[To paGouemMy Hanmopy ruAPOINTEKTPOCTAHIIUY ACTATCS Ha 3 THIMA: BBICOKOHATIOPHBIE, paboTaronIne mpu
Harnope 60 M. u 6oJee; cpeHeHANOPHbIE— MPHU Harmope oT 25 10 60 M.; HU3KOHAIMIOPHBI, paboTaroIIIe
npu Harope oT 3 10 25 M.

AHanuz npumeneHuss meneckONU4ecKo20 80003a60pa 8 XO3AUCMEEHHO-NUMbEGOU OMPACIU.
Bona sBnsercss BaKHBIM 3JEMEHTOM sl TOJACPKAHUS KU3HU M BBDKHBAHUS BCEX IKUBBIX
opranu3MoB. [IutbeBas Bojia sIBIIE€TCS )KU3HEHHO BAXKHOU ISl HACENIEHUS B JII0OO YacTH CBETa, TaK
Kak 0e3 Hee KM3Hb He BO3MOkHA. [IuTheBas BoJa AOKHA OBITH YHCTOM M HE JOJDKHA COAEPXKATh
TOKCHHOB [4]. Bo MHOIMX CTpaHax Ha MYHHIIUIIAJIbHOE BOJOCHAOXKEHHE TOMAIOT BOAY MHTHEBOIO
kauectBa [1]. Canurapus Bceraa sBISIach HEOThEMIIEMOW YacThio BojgocHaOkeHus. Celbckoe
X034HCTBO MOTPEOISIET OCHOBHYIO 4acTh BOJbl. OcTasibHas 4acTh BOJBI MAET Ha MYHHUIMIIATbHOE U
IIPOMBIIIJIEHHOE BOJOCHAaOKeHHUe. ['pa’kaaHCKOe BOJOCHAOXKEHHE HCMOJb3yeTcs Ha HHUTHEBBIE U
CaHWUTapHble HYX[bl. [IUTheBas BOJA COCTABIIAET MEHBIIYIO YaCTh I'PaKJAHCKOTO BOJONOTPEOIeHUS]
[0 CPaBHEHHUIO C BOJOW, MIyIleH Ha caHuUTapHble HYXIbl. CaHMTapHsa- 3TO Mpolecc 0e30MacHOro
yIaJeHHs YeIOBEYESCKHX, )KUBOTHBIX U IPYTHX OTXOJOB 0e3 yiep0a Juist )xu3Hu Ha 3emite [3].

TpeboBanust K KayecTBY BOJbl HCIOJIB3YEMOH B HHIYCTPHAIBHBIX LEJIAX LIMPOKO
Bapbupyetcs. [[ng GOJBIIMHCTBA MPOU3BOJCTB BOJA MO KAa4E€CTBY COOTBETCTBYET MUTHEBOM BOJIE.
JlononHUTENbHbIE TpeOOBaHMS K KaueCTBY BOJbI NPEABSABISIOTCS B CHCTEMaxX OXJAXKICHUS U
LHUPKYJISALUOHHBIX CHCTEMaX.
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JIBaauatelii BeK, cTajl BEKOM HMHTEHCHBHOIO DPAa3BUTHUS IPOMBIIIJIEHHOCTH U CEJIbCKOTO
X031CTBA, TOSBUINCH HOBBIE 00JIACTH MPOMBIIIIJICHHOCTH U HOBBIE TEXHOJIOTHU. Bee 3To mpuBeno K
OTrpOMHOM MOTPEOHOCTH B UCHOJIb30BaHUE BOJIbL. OHAKO BOJHBIE PECYPChI Ha IUIAHETE OTPaHUYCHBI
U Ka4eCTBO BOJbl B HUX PA3JINYHOE.

MHorue UWHAYCTPUM MCHOJB3YIOT BOJXY, M 3Ta BOJa JOJDKHA HMETh OIpe/eieHHbIE
XapaKTEePUCTUKH, TaKW€ KaK, TPAHCIOPTHBIN MOTEHLIMAT WM TEIUI0O0OOMEHHBIM noreHuuan. Bona B
MPOMBIIIUICHHOCTH MCIOJIB3YETCS ISl OYUCTKU, 00PaOOTKH, TPOU3BOACTBA U OXJIaXAeHHS [ 7].
OcHoBHast 4acTb BOJbI MOTPEOJIIEMON MPOMBIIIJIEHHOCTBIO UCIONb3YyeTCs UIsl oxXjiaxkaeHus. M3-3a
OTPOMHOT0 pacxojia BOJbI Ha KaXJ0M YCTAaHOBKE OXJIaXJaolllas BOJa, KaK MPaBUJIO, UCIOJIb3YETCs
MIOBTOPHO JUIsl SKOHOMMHM 3aTpaT Ha IpuoOpeTeHre M pacxoaa BoJbl. [loBTOpHOE MCHOJIB30BaHUE
OXJIAKJAIOIIEH BOJIbI MOYKET MIPUBECTU K YXY/IICHUIO OT HAKUIIH, CIU3U UM KOPPO3UH, BBI3BAHHBIM
KOHLIEHTpAllMel pacTBOPUMBIX COJIEH B LUPKYISLUOHHBIX CHUCTEMAax BCJIEACTBHE HCIAPEHUS WU
BbIOpOCca oxjiaxjatomie BoJbl. [lo3TOMy KOHTpOJIb KayecTBa OXJIAXJAOLIEH BOJbI SBISETCS
HanOoJiee BaXKHBIM (PaKTOpOM B pabOTE CHCTEM OXJIaXKICHUS BOJIBI.

CymiectByeT aBa croco0a KOHTPOJISI KadecTBa OXJIAXJArOIIed BOJIBI, TO €CTh 0OpaboTka
MOANUTOYHON BOJABI U 00pabOTKa 0OOpPOTHOM oOxyaxjaaromend BoJbl. Jlns ymydmieHus kadecTBa
000pOTHOM OXJIAXKJAIOLIEH BOJBI MPUMEHSIOTCS perynsTopbl PH u uHrudéurops kopposuu. Kpome
TOr0, 00OpOTHAS BOJIAa YACTUYHO cOpachIBAETCsl, YTOOBI MPEIOTBPATUTH YPE3MEPHYIO KOHILIEHTPAILIUIO
pPacTBOPUMBIX COJIEH.

«CBepxuncras BOAa» SBISETCS PE3YyIbTaTOM JIOCTYIHBIX B HACTOsIIEEe BPEMSI TEXHOJIOTHIA,
KOTOpbIE MaKCUMaJIbHO YAJISIOT IPUMECH, TPUOIMIKask KauecTBO BOAbI K TeopeTrueckoit H20. B
CBEPXYMCTOMN BOJIE MAKCUMaJIbHO YOpaHbl Takue MPUMECH, KaK B3BEIIEHHBIE TBEP/Ible KOMIIOHEHTHI,
KOMIIOHEHTBI PACTBOPEHHOTO Ta3a M MHUKPOObl, C TIOMOIIBIO COBPEMEHHBIX TEXHOJIOTHH.
CrnenoBarenbHO, CBEpXUMCTas BOJIA HE MOKET OBbITh ONpEEIeHa XUMUYECKH, HO 9TO OOIIUI TEPMUH,
KOTOPBI UMEET OMPEICICHHBIN 1Uana3oH KayecTBa.

[IpombinuieHHOE MOTpPeOIeHUE BOJBI BIMAET HAa CE0ECTOMMOCTb HMPOAYKIMM, a TaKXKe Ha
COXpaHEHHE OIrPAaHUYEHHBIX BOJHBIX PECYpCOB; IO3TOMY MHOTHE HPOMBIIUICHHbIE YCTAaHOBKH
IPEANPUHUMAIOT YCUIIHS 110 CHUKEHUIO MOTPEOIEHUS BOJIbI, BHEAPSISI CUCTEMBI PELIUPKYIISLIUU BOJIBI
Ha 3aBO/JIE B COYETAHUU C CUCTEMaMH OUYUCTKU CTOYHBIX BOJ. LIMPKYISILIMOHHOE UCIIOJIb30BaHHUE BO/IbI
OOBIYHO TIPUMEHSETCS K BTOPOCTEIEHHBIM CHCTEMaM, KOTOpPbIE JIEFKO OOCIY)XHMBatoTCs Onaronpaps
OTCYTCTBHIO 3arpsi3HEeHHs B cucremax. [Ipu IUpKyISIMOHHOM HCHOJIb30BAHUU BOJIbI PACTBOPUMBIE
COJIM KOHIIEHTPHUPYIOTCSI B CUCTEME B IIpoliecce ucnapeHus. Takum o0Opa3oM, KauecTBO BOJIbI JOIKHO
KOHTPOJIMPOBAThCS BO U30€KaHUE KOPPO3UH, OTIOKEHUN HAKUIIA WK 00pa30BaHMsI LJIaMa.

Jis obecriedeHus MoTpeOHOCTH IPOMBIIINIEHHOCTH U HACEJIEHNUS B BOJIE UCIIOIb3YIOT CUCTEMBI
BoZiocHaOKeHusl. CUCTeMbl BOJOCHAOXEHMs- 3TO KOMIUIEKC COOPY)KEHUH, MpeJHAa3HAYSHHbIH IS
3a0opa BO/bI M3 MCTOYHHUKA, €€ OYHUCTKU U OOpabOTKH, TPAaHCHOPTUPOBKU, XPAHEHHUS M IOJauu
norpedutento. Jns 3abopa BOABI M3 HCTOYHMKA MCIIOJIB3YIOTCS BOJ03a00pHBIE COOPYXKEHHUS
pa3nuuHbIX TUHOB. Ha BBIOOP THIA U KOHCTPYKLHHU BOJ03a00pa BIUAIOT TpeOOBaHUS MOTPeOUTENs
KKauecTBy M 00beMy 3a0MpaeMoOl BOJbI, TAaKXe CIEAYEeT YUYUTHIBATh THAPOJOTHMUECKUE YCIOBHS
BojioeMa [2].

Ananus npumenenus meneckonuuecko2o 80003abopa 0nsa opouieHus. KauectBo opoiraemMoit
BOJIbI JIOJDKHO TIPOBEPATHCS MEpe] UCoNb30BaHueM. Boaa uist opouenus, 3adbupaemas U3 pek 1 o3ep,
COJIEP/KUT 3HAUYUTEIBHOE KOJWYECTBO BPEIHBIX BELIECTB, KOTOPBIE MOTYT CHU3UTh YPO’KalHOCTb
CEJIbX03 KYJBTYP U MOHU3UTH IUIOA0POIUE NMOYBbL. OCHOBHBIE XapaKTEPUCTUKH AJIS1 OLICHKH KaueCTBa
OpPOCUTENIBHOW BOJBI- 3TO OO0IIee KOJIMYECTBO PACTBOPEHHBIX TBEPHBIX BEIIECTB, KOA(PQUIIMEHT
MIOTJIOIIEHUST HATpUsl, AJIEKTPOIPOBOJHOCTh M OCTATOYHBIM KapOoHaT Harpus. K cokanenuto, BO
MHOTHX CTpaHax KadecTBO BOJbI, IOJABAEMON Ha OPOILIEHUE HE KOHTPOJUPYETCS Ha MOCTOSHHOMN
ocHoBe. KadyecTBO BOJIbI yXyAlIaeTcs mpu cOpoce B BO10EM HE0OpaOOTaHHON MPOMBIIIIEHHOM BOJIBL.
Opoiienre MNOYBBI BOJOW IJIOXOTO KayecTBa MOXET NPUBECTH K TaKUM Mpodiiemam, Kak:
3aCOJIEHHOCTb, KHCIIOTHOCTD, LIEIOYHOCTh, TOKCUYHOCTb U MOHMW)KEHHE CKOPOCTH MPOHMKHOBEHHMS
BObI. Hy)KHO IPOBOIUTH KOHTPOJIb 32 KAUECTBOM BO/JIbI, YTOOBI TOHMUKATh COJICHOCTH MOYBBI.
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KauecTBO BOJBI BIMSET Ha €€ COOTBETCTBHE JJisl MIPUMEHEHHUS B TOW WM WMHOW 0OIacTH.
KauecTBO BOJBI 3aBUCUT OT (PU3UYECKHX, XUMUYCCKHX M OMOJIOTUYECKUX XAPAKTEPUCTHUK BOJIBI, &
TaKXKe JPYruX THIPOJOTUYECKUX CBOWCTB. HampuMep, peyHast BoJa XOpOIIEro KauecTBa, UMEIOIIast
0CaJI0OK, MOKET OBITh YCIICITHO MPUMEHEHA JJIs1 OPOILIEHUS, HO HE PEKOMEHIYETCSI €€ TIPUMEHEHUE JIIs
oporieHust 6e3 0opadoTku. Tak xe, Tanas Bojxa, oOpa3oBaHHAs TasHbEM CHEra W JIbJla MOXKET ObITh
MCII0JIb30BaHa BO MHOTHX IEJISIX, HO €€ HE PEKOMEHAYIOT UCIOIb30BaTh B IIPOMBIIUICHHOCTH H3-3a
OOJBIIOTO TOTEHIMAIA KOPPO3UH. XapaKTEPUCTHKH KadecTBa BOJIBl CTAld BAKHBIMH IS
IUTAHUPOBAHUS W PA3BUTHUS BOJHBIX PECYpPCOB IS IIeNIed TPOMBINIICHHOTO, TPaKIaHCKOTO
BOJIOCHA0XKEHUS U opoieHus [5].

HekoTopbie KOMITOHEHTBI, COJEpIKAIINECS B BOJIE, CIYXKAT WHIAMKATOPAMH JIJISl BBISIBICHUS
po0JieM CBSI3aHHBIX ¢ KauecTBOM [6]. Bo3MoskHbIE 3arps3HUTENN B BOJE BKIIOYAIOT OPraHUYECKUE
BEI[ECTBA, B3BEIICHHBIC TBEP/bIC YAaCTHIIBI, TSHKEIbIC METAJUIBI, MECTUIUIBI M TPOMBIIIICHHBIC
XHUMHKATBl. AHTPOIIOTCHHAsT aKTHBHOCTh B PEUYHBIX OacCeiHax, 3ppo3usi U aTMOC(EPHBIE OCaIKu
TaK)Ke HETaTUBHO BIIMSIFOT HA KAYECTBO BOJIBI B BOJIOEMAX.

3acosieHre TIOYBBI TaK K€ SBISCTCS BAKHBIM (DAaKTOPOM JUTSI OTIPECIICHUS] KadeCTBa BOJIBI.
3aconEHHOCTD MMOYBBI PAa3BUBACTCS MIPH JBIDKCHUE BOJHBIX MAacC B HEH B OCHOBHOM TP OPOIICHUH.
KauecTBO BOJBI OYCHB BaKHO JUIS CYINIECTBOBAHUS W (DYHKIIMOHHPOBAHHS JIIOJCH, >KHBOTHBIX,
MIPOMBIIIIJICHHOCTH M CEIIbCKOTO X03sicTBa. bojee Toro TpedyeTrcst TIATeIbHBIN KOHTPOJIb KauyecTBa
BOJIBI JUTSI TIOJICPYKAHMSI 3JI0POBOM SKOCUCTEMBI. 13- 3a TPUMEHEHHS BOJIBI IIOXOTO KayecTBa MOYBa
MOBPEXKJIACTCS W 3HAYMTENBHO YXYJIIAeTCs ee Iioaopoaue. HakarumBaHue coiii B 30HE KOpHEH
pacTeHHI TPEMATCTBYET MM BIUTHIBATH BOJY. DTO J00ABJISET CTPECC PACTEHUSM WM CHIDKACT WX
TUTOZIOPOTHOCTb.

Temmepatypa BojbI, 3a0upaeMoil U3 OOJNBIIMX BOJOEMOB, UMEET OONBINOE BIUSHUE Ha
TUTOZIOPOJINE CEeNTbX03 KyIbTyp. Kak mpaBmiio Boja 3a0upaeTcsi ¢ HUKHHUX CIIOEB OOJIBIIMX BOJIOEMOB,
T TeMIepaTypbl SBISIOTCS CaMbIMH HU3KMMH B TeUeHHE Tojaa. B pesymprare MojmBa CElbX03
KYJIBTYP BOJIOM HU3KUX TEMIIEPATYp IJI0IOPOIUE CEeIbX03 KyIbTyp magaet. OqHaKo cIeIyeT OTMETUTh
YTO Ha HEKOTOPBIX CTAIUSIX PAa3BUTHUS PACTCHUHN XOJIOTHAS BOJIAa TAK)KE MMEET CBOE 3HaYeHne. Bompoc
BIIMSTHHSI BOJIBI HU3KOM TEMITEpaTyphl Ha OPOIIAEMBIE TOYBBIMTIOCTOSHHO PACCMATPHUBACTCS B CEITLCKOM
XO3SMCTBE.

OpHako, MpU TPAHCIIOPTUPOBKE BOBI Ha OOJIBIIHME PACCTOSIHHS, TEMIIEpaTypa BOIBI MOXET
W3MEHSTHCS Ha MPOTSHKEHNUE BCEH CUCTEMBL. [109TOMY ClleflyeT yUUThIBaTh YBEIMYCHUE TEMIIEPATYPhI
BOJIBI, TIPH €€ TPAHCIIOPTHPOBKE, /ISl aJICKBATHOTO KOHTPOJIS TLIOIOPOIHSI TTOYB.

Korna coiHEeuHbIH CBET HarpeBaeT MOBEPXHOCTh BOJbI, OH B OCHOBHOM HAarpeBacT BEPXHHE
cion. COJTHEUHBIA CBET MPOXOJIUT Yepe3 BOIHBIC CIOM B HEOOJBIIOM KOJMYECTBE YTOOBI HArpeTh
HW)KHHE CJIOU BOJIHOM TOJIIH. B OKeaHe 00JibIIas 4acTh COJIHEYHOTO CBETA MOTJI0NIaeTcsnepBbiMu S0
cM. BoaHoW Tommu. Ha rayoumne 2 wmetpa 98% COTHEYHON »SHEPruM MOTJOLIACTCS U
TpaHchopMUpyeTCs sl Harpena.

Tak kak Boga oOyiagaeT OOJIBIION CHOCOOHOCTBIO MOTJIONIATH TEIUIO, NPH HArPeBaHUU OHA
yIIepP>)KUBAET CBOIO TEMIIEPATypy Ha HEKOTOPOE BpeMs. DTa 3a/iep:KKa TeMIlepaTyphl eile OoJbIIe B
0osee rIyOOKHX CIOSIX KPYIHBIX 03€p. 3aAepiKKa TeMIepaTypbl MOKET JITUTHCS 0 5 MECSIIEB.

Temno nepemaeTcsi B HWKHUAE CJIOW BOJHOW TOJIIIM B TIYOOKHX 03€pax 3a CYET HUPKYJISIHH
BOJHBIX Macc. L{UpKysIns BOIBI BBI3BIBAETCS ABM)KEHUEM BOJHBIX MOJIEKYT MEXKIY CIIOSMU Pa3HOM
MI0THOCTH. Tak Kak BOJa HAa MOBEPXHOCTH MEHee IUIOTHAas 4YeM BOJia BO3JE JHA, OHA HAYWHAET
LUPKYIUPOBATh, TIepeMelas BOay, HarpeTyr0 COJHIEM C MOBEPXHOCTH BHU3 M HATPHUBAsl HIKHUE
ciou. [IMOTHOCTH BOJIBI 3aBUCUT OT TEMIIEPATYPhI, IPU YBEIWYSHUH TEMIIEPATyphl IIIOTHOCTH BOIBI
YMEHBIIIAeTCsl.

Ecnu BogHAas MOBEpPXHOCTh HE BO3MYILNAETCS TEYCHHSIMH M BETPOM, BOJHBIE CIOU Pa3HOU
TEMIEPATyphl HE MEPEMENINBAIOTCS W3- 3a Pa3HUIBl B IUIOTHOCTE. B Temibie Mecsipl, KOT/a BoJa
O0COOCHHO TPOTPEBAETCSI, BEPXHUE CIIOH OTIEISIFOTCS OT MTYyOOKHX MEePEX0JHON 30HOM, M3BECTHON KaK
TEPMOKIIMH. B TepMokinHe TemnepaTypa ObICTpO MaiaeT ¢ HeOOIBIIUM YBETUYCHHEM TTTyOHHBI. JTO
SBJICHUE, CBS3bIBAIOIIEe HW3MEHEHHE TeMIIepaTypbl C TIyOWHOU, HA3bIBACTCS TEMIEPaTypHOU
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crpatudukanueii. TemneparypHas cTpaTU(HUKAIUS TPOUCXOJUT B OOJBIIMHCTBE BOJOEMOB OT
HEOOJIBIINX BOJOEMOB JI0 OKEaHOB, HO TEPMOKIIMHBI B OCHOBHOM OOHApYXHBAIOTCA B 00JIee KPYITHBIX
BojoeMax. TepMOKIMHBI B 03€pax 3HAYUTENbHO Oojiee CTaOMIIbHBI, YeM B OKEaHax, MOTOMY YTO
OKEaHCKHE TPWIMBBI U TEUCHHSI BBI3BIBAIOT OOJIbIIIEE MTEPEMEIINBAHUE BOIBI.

Peszynomamer. B 310i paboTe paccMaTpuBaroTCs 4 pasIUYHBIX HAMPABICHHS MPUMCHEHUS
BEPTUKAJIBHOTO  TEJIECKOTIMYECKOTO BOA03abopa. M3ydeHbl MpeuMymiecTBa H  HEJOCTATKH
HCI0JIb30BAHUS 3TOTO BO03a00pa B KaX10M OTPACiId YEIOBEUECKOH JeSITeNbHOCTU. Hcnonvsoeanue
8EPMUKANILHO20 — MENeCKONU4ecko2o  600ozabopa 6  euoposnepeemuke. Mccaenys  cocTaB
TUTPOTEXHUYECKUX COOPYKEHUH, BXoaauuX B y3en ['DC, MOXKHO c/1enath BIBOJ] YTO BEPTHKAIBHBIN
TEJIECKOTIMYECKUI BOZ03a00p MOKET OBITh MCIIOJIb30BAaH B KaYECTBE BOJI03a00PHOTO COOPYKEHHS B
rugpoysne 'DOC B KOTOpOM WMeeTcs IUIOTHHA. YUYWTBIBAas MPHUHIBIT pabOTHl TEJIECKOMUYECKOTO
BOJI03a00pa, OH MOKET OBITh HCIOJB30BaH HAa THUIPOIIEKTPOCTAHIUAX PA3HOTO MaciiTada.
Teneckonuyeckuii BO103a00p criocoOeH 3a0MpaTh pa3InyHbIE PACXO0/IbI BOJBI U3 BEPXHHUX CIIOEB, KaK
Ha Oouibioi rimyoune (6osee 60 M.), Tak ¥ Ha MEJIKOBOJIbE (710 5 M.).

Hcnonb3oBaHne BEPTUKAIBLHOTO TEJIECKOMMUYECKOTO BOJ03a00pa OyIeT He Iel1eco00pa3HbIM
st aepuBarinoHHbix ['IC. Tlotomy uto 3t ['DC cTpositcs Ha pekax ¢ OOJBIINM YKIOHOM, T/I€ BOJa
OTBOJIUTCSL M3 PEYHOTO pycia MO CHEeNHalbHBIM BOJ0OTBOAaM. OjHAKO B cCiydae CO3JaHUS
BOJOXpAaHWIHIA B Hadayie JIEpUBAllMU, HAa PEKE CTPOUTCS IIOTHHA M TOSBISETCS BO3MOKHOCTH
WCTIOJIH30BaHUsI 000MX METOJIOB. B Takoii CHTyalluy MCIOJIh30BAHUE TEIECKOMMYECKOTO BOJ03a00pa
SIBIISICTCSI aKTYaJIbHBIM.

Teneckonuueckuii Bojgo3abop uMeeT psan npeumymiectB. OH TO3BOJIIET COBEPIIATH
MTOCTOSTHHBIN 3a00p BOJBI M3 BEPXHHUX CIIOEB BOJHOM TOJIIH, CBOOOTHBIX OT HAHOCOB M TPU ITOM
obecrieunBaTh MOCTOSAHHBIN pacxoi. Takum oOpa3oM yBeaMUMBAaeTCs KayecTBO 3abupaeMon BOJABI U
YIPOIIAETCS MPOLIECC €€ OUUCTKHU.

[ToMUMO TEpPEYUCIEHHBIX BBIIIE MPEUMYIIECTB BEPTHKAIBHOTO  TEJIECKOMUYECKOTO
BOJI03a00pa, TpPH €ro HCIOJB30BaHUU B cocTaBe ruapoysna ['DC, ecTb BO3MOXHOCTH €TO
UCIOJIb30BAHMSI B KayeCTBE HECKOJIbKUX YCTPOWCTB OJHOBPEMEHHO, HaIllpUMep, BOJIOCOPOCOB,
BOJIOBBIITYCKOB U T.JI.

Hcnonvzosanue 6epmukaibHo20 menecKkOnu4ecko20 60003a00pa 6 X03AUCMEEeHHO- NUMbesolU
ompacau. KOHCTPYKIMS U MPHUHLBII pabOThl BEPTUKAILHOTO TEJIECKOMUYECKOI0 BOI03a00pa JIeatoT
ero a¢¢exkTuBHBIM JUid 3a00pa BOJbI Ha MPOMBIIUICHHbIE W MYHHUIMIIAIbHBIE HYXIbl. Ero
KOHCTPYKIUSI MO3BOJISIET oOecrnieunBaTh OecriepeOoiiHy0 Mojady BOABI MPH KoJIEOaHUHM YPOBHS B
pesepByape unu Bojgoeme. KoHCTpyKTHBHBIE 0CCOOEHHOCTH BEPTUKAIBLHOTO BOA03a00pa MO3BOJISIOT
eMy (DyHKIIMOHUPOBAThH B BOJIEMAaxX Pa3HbIX TUMOB. DTOT B0103a00p OyAeT MMETh IPEUMYILIECTBO HaJl
JPYTMMU TUIIAMU TPU UCIOJIB30BAaHUU B MECTaxX JOHHBIX M B3BEIICHHBIX HAHOCOB. BepTHUKalbHBIM
B0JI03a00p HUMEEeT MOIIHOCTh YTOOBI OOecreuuBaTh 3a00p BOJBI HYXHOTO KOJHYECTBA JJIs
yIIOBJIETBOPEHUS] MAaKCHUMAJbHBIX IPOU3BOJCTBEHHO- OBITOBBIX HYXJ HACENEHHOTO IyHKTa U
TEXHOJIOTMYECKUX MOTPEOHOCTEH OYMCTHBIX YCTAaHOBOK, HampuMmep, Ha NpoMbIB GuibTpoB. [lpu
HeoOxomuMocTH, olecreunBaeTcs TakKe IoJada MokapHoro pacxonaa. llpu mpoektupoBanue
BEPTUKAIBHOTO TEIECKOMUYECKOT0 BOJ03a00pa CleayeT yUYUThIBaTh MaKCUMAaJIbHbIE MOTPEOHOCTH C
Y4ETOM KaK MUHUMYM MSATUIETHEN MEPCIIEKTHUBDI.

Hcnonvsosanue 6epmukaivbHo20 menecKOnu4ecko2o 80003abopa 6 uppueayuu. YUIUTHIBas
BBIIIIE TTEPEYNCICHHBIE 0COOCHOCTH TEMIIEPATYPHOTO peXKHMa B BOJOEMAX CTAHOBUTCS] OUEBUIHO, UTO
BEpPXHHE CJOM BOJHON TONIIM MMEIOT HamOoJblIyto TemmepaTypy. Kak OblIo yka3aHO BbIlIe
MOBBIIIIEHUE TEMIIEPATYPBI OPACUTEIBHOM BOJIBI CIIOCOOCTBYET YBEITMUEHUIO ypaskas CelIbX03 KyIbTYp.

U HaobopoT, nmpu noHmkeHun TemrepaTypbl Huke 20°C ypokailHOCTb CEIbXO3KYJIBTYP
cauzkaercs Ha 30- 40%, a IIpy TIOHMKeHUH TemrepaTypbl Hike 15°C- cenbXo3KyIbTyphl HOTHOCTBIO
noru6ator. CrefoBaTenbHO, 3a00p BOJBI M3 BEPXHHX CJOEB OyAeT CIOCOOCTBOBATH MOBBIIICHHUE
ypoKasi.

80



Elmi asarlor, Insaat Scientific works, Construction 2020, N2

Jns 3a0opa BOABI M3 MOBEPXHOCTHBIX CIIOEB PEKOMEHIYETCSl HCIOJIb30BaTh BEPTHKAIBHBIN,
TEJIECKOTIMYECKH Bomo3abop. IIpumenenne Bojgo3abopa 3TOro THUIA CYIIECTBEHHO IOBBICHT
3¢ (hEKTUBHOCTH OPOIIICHUSI.

3akimoyenue. B 31oii paboTe ObUIO M3y4eHO NMPUMEHEHHE BEPTUKAIBLHOTO TEIECKOMNYECKOTO
B003200pa B 4 00JIACTSIX YEIIOBEYECKOM NesITeNbHOCTH. [IpOBEICHO HCCIeI0BaHuE MO PACCIIUPEHHUIO
(GYHKIMOHATBHBIX BO3MOXKHOCTEH 3TOTO THAPOY3IIA.

1. UM3ydeHHBI = BO3MOXKHOCTH  HCIIOJIB30BAaHUSI  TEJIECKOMMYECKOrO  Bojo3abopa B
TUIPOSHEPTEeTUKE. YCTAaHOBJIEHO 4YTO BEPTHKAIbHBIA TEJIECKONMMYECKUH BOJ03a00p MOXKET
3(pPEKTHBHO HCIOIB30BATHCS COBMECTHO C IUIOTHHOH B Y3J€ THAPOIIEKTPOCTAHIUHU. Takoif
BOJI03a00p obecreunBaeT OecrepeOOHYI0 padOTy CHCTEMBI NpU KoJieOaHHE YpPOBHEH BOJBI B
BOJIOEME. YCTaHOBJIEHO YTO BEPTUKAJIbHBIN TENECKONMYECKH B0/J03a00p HE LeraecooOpa3Ho
MCIO0JIb30BAaTh i AepruBaMoHHbIX ['DC.

2. M3y4eHHBI BO3MOXHOCTH HCIIOJIb30BAHUS TEIECKOTTMYECKOTO BO103a00pa B MPOMBIIIIEHHOM
BOJIOCHA0)KEHHE. YCTaHOBJIEHO YTO 3TOT BOJI03a00p MOXET OBITh 3(PQPEKTUBHO HCIOJB30BaH B
BOJIOEMAax B KOTOPBIX IPe00IIaJatoT JOHHBIE U B3BELLIEHHBIE HAHOCHI.

3. M3y4eHHBI BO3MOXXHOCTH HCIIOJIb30BaHUS BEPTHKAIHHOTO TEIIECKOMMYECKOTO BOI03a00pa B
MYHHUIIMIIAIBHOM BOJIOCHAO)KEHHE. YCTAHOBJIEHO YTO JTO COOPY)KEHHE MOXKET O00eclneuyuTh
Oecriepe0oitHyIO MoJauy BOJIbI Ha XO3SMCTBEHHO- MUTHEBHIE HYK/Ibl HACETICHHUS.

4. V3yueHHBI BO3MOXHOCTHU MCHOJIb30BaHUS BEPTUKAIHLHOTO TEJIECKOMUYECKOTO BOI03a00pa st
uppurauu. M3ydeHbl 3aBUCHMOCTH IJIOJIOPOJIUSL CENbXO3KYJIbTYp OT TEMIIepaTypbl MOJIMBOYHON
BO/JIbl. Y CTaHOBJICHHO MO3UTHBHOE BIMSHUE 3a00pa BOJIbI U3 BEPXHUX CJIOEB BOJI0OEMA Ha TUIOI0POIHE
CEJIbXO3KYJBTYP.
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Abstract. Composites are widely used in various engineering fields due to their high mechanical,
physical properties and processing properties. Additional research is being conducted to promote the
potential application of composites and to further improve their properties and production methods. In
recent years, the production of metal matrix composite materials and their applications in various
engineering fields has increased. Especially low- density metals or alloys are chosen as the matrix
material for these composites. This article examines in detail the general properties of metal matrix
composite materials, aluminum alloys used as matrix material, and applications.

Keywords: metal matrix composites, matrix, 1XXX, 4XXX, 7XXX

ALUMINIUM 9SASLI KOMPOZIT MATERIALLAR VO TOTBIQ SAHOLORI

Babanh Mustafa Baba oglu- t.e.d., prof., Azorbaycan Dovlot Neft vo Sonaye Universiteti,
mustafababanli@yahoo.com
Qurbanov Nurlan Arzu oglu- dissertant, assistent, Azorbaycan Dovlot Neft vo Sonaye Universiteti,
nurlan.gurbanov@asoiu.edu.az

Annotasiya. Kompozitlor, yiiksok mexaniki, fiziki xassalors vo emal olunma xiisusiyyatlorina gora
muxtolif mithondislik sahslorindo genis sokildo totbiq edilon materiallardir. Kompozitlorin potensial
totbiqini tosviq etmok, xassalorini vo istehsal tisullarin1 daha da yaxsilasdirmagq {i¢iin alave todqigat
iglor aparilir. Son illordo xiisusilo metal matrisli kompozit materiallarin istehsali vo mixtolif
miihondislik sahoalorindo totbiqlori artirilmigsdir. Bu kompozitlor {i¢iin matris materiali olaraq xiisuson,
asag1 sixligl metal vo ya orintilor se¢ilir. Bu moqalods metal matris kompozit materiallarin imumi
xassolori, matris materiali olaraq istifads olunan aliiminium orintilori vo tatbiq saholori genis sokildo
arasdirilmisdir.

Acar sozlar: metal matrisli kompozitlor, matris, 1XXX, 4XXX, 7XXX

Introduction.The term composite means a material made up of two or more parts. Composite
materials are materials that are formed by the combination of two or more components that are macro-
different from each other along an interface. The components that make up the composite material mostly
maintain their properties [1-2]. With the production of composite materials, the following properties of
the materials can be improved; It enables improvement of properties such as strength, fatigue life,
corrosion resistance, temperature resistance, wear resistance, heat insulation, aesthetic appearance,
thermal conductivity, low weight and sound insulation [3]. Composite materials consist of two
components, reinforcing element and matrix element. Reinforcement materials are materials used to
bring the mechanical properties of the composite to the desired level. Matrix materials, on the other hand,
protect the main structure that holds the reinforcement materials together [1-4]. Composites by matrix
material; They are divided into 3 groups: metal matrix, ceramic matrix and polymer matrix.
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Metal matrix composite materials. They are composites whose main materials are metal and
metal alloy. Metal matrix composite materials have properties such as highstrength/ density, high
elasticity modulus, high strength by combining the superior properties of metal and reinforcement
element.

Ceramic matrix composite materials: Ceramic matrix composite materials are generally used
in the production of parts that need to work at high temperatures. Because they are hard and brittle
materials, they have very low elongation at break and low toughness. They are not resistant to thermal
shocks.

On the other hand, they have very high modulus of elasticity, low density and very high operating
temperatures. Al,Os, SiC, SisN, and B4C are among the commonly used matrix materials in ceramic
matrix composite materials [5].

Polymer matrix composite materials: They are generally petrochemical- based products and
are the most widely used materials today. Polymeric composites are corrosion resistant, long fatigue
life, easy to process, high load capacity per unit mass. Polymer matrix composites are divided into
thermoset and thermoplastic matrix composites;

e Thermoset matrices; They are used more in making fiber reinforced composites and are available
in liquid form, with the addition of a thickener, they first gel and then solidify. Polyamides are among
the plastics, can be shaped, are the most heat resistant polymers.

e Thermoplastic matrices; They are generally ductile and heat meltable, solidified by cooling. This
allows them to be reused. Thermoplastics can be amorphous or semi- crystalline [2-6].

Reinforcing materials are divided into four as fiber- reinforced, particle- reinforced, layered and
mixed.

Fiber reinforced composites: Fiber reinforced composite materials are formed by adding fibers
with high strength and elasticity module into the ductile matrix material. Their load carrying capacity
is quite high. Glass is mostly used as a reinforcement material in fiber reinforced composites.
Reinforcing fibers can be long fibers, woven fabrics, short- cut fibers and different shapes.

Particle reinforced composites: These composites stand out with their low cost and high
performance. The dimensions of the reinforcement determine its contribution to the composite
material. Particles generally increase the hardness value of the composite but do not have much effect
on increasing their strength. There are different factors affecting performance in particle reinforced
materials. These are particle sizes, size distributions, surface energies, volumetric proportions, whether
they are homogeneously distributed, axis ratio affects the composite properties. Reinforcement
particles can have spherical, cubic, single type or different type geometries and are positioned
randomly or directed within the composite material [1-2].

Layered composites: They are resistant to heat and moisture. They have preferred materials
because they are lighter than metals and have high strength. Many layer composites have low cost,
high strength, or lightweight while maintaining abrasion resistance, improved appearance, and
excellent thermal expansion properties [1-6].

Mixed (hybrid) composites: These are composite materials made of two or more materials. For
example, if we compare two different material types such as Kevlar and graphite; Although glass fiber
is cheap and tough, its compressive strength is low. Graphite is also an expensive fiber with low
toughness despite its high compressive strength. In hybrid composite structures consisting of glass and
graphite duo, a new structure that takes the positive properties of both, ie tough enough, cheap, and has
good compression strength, emerges [6, 7].

Metal matrix composites: (MMC) are composites whose main structure consists of metal, and
where a ceramic or organic material is used as a reinforcement element. MMC materials are preferred
in various applications due to their high strength, lightness, high mechanical, and thermal properties
and easy shaping compared to traditional engineering materials. MMCs are increasingly used in
aerospace and aviation, automotive, and railway vehicles, electronic and thermal systems, power
transmission, entertainment and sports products, wear- resistant materials and many industrial areas.
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The most important task of the matrix materials in MMC:s is to ensure that the loads on the
composite material are transferred to the reinforcement elements homogeneously. Metals such as Al,
Ti, Mg, Cu, Fe, Co, Mo and Ni and their alloys are frequently used as matrix materials in metal matrix
composites. Reinforcement elements are as important as matrix material in improving the properties
of composite materials. The reinforcement element carries the majority of the load on the composite,
and the particle reinforcement elements commonly used in metal matrixcomposites are Al,Os, SiC,
B4C, TiB2, TiC, WC, W, C, MgO, SiO; and carbon- based (graphene, carbon nanotube, gil ) materials.
Used as a matrix material in metal matrix composites, aluminum is the most consumed metal in the
world after iron. The intensive use of this metal is due to its high formability, lightweight, and a good
conductor of heat and electricity [1-4].

Aluminum as metal matrix composite: Aluminum first appeared in England in 1808. The
production of aluminum in the industrial field started with the electrolysis method developed in 1886.
Aluminum constitutes the second metal and alloy group after iron and steel in terms of production and
consumption values in the world. Due to its lightness and easy formability, it is a material preferred
to be used in many areas including automotive, aerospace and aviation industries. Although aluminum
has many superior properties, its hardness and low melting point, its hardness, strength and high wear
properties narrow its usage areas. In order to reduce these negativities, the production and
characterization studies of aluminum matrix and aluminum matrix composite reinforced with ceramic
based reinforcement element are carried out. Significant improvements were achieved in basic
properties such as strength, hardness and wear resistance compared to aluminum and its alloys with
the produced composite materials [8].

Aluminum alloys have high strength and are also light alloys by weight. The problems that
occur during the use of Al are overcome by the addition of alloying elements and heat treatments.
The classification according to the alloys in aluminum is given in figure 1.

Heat treatment s not applicable

Heat treatment can be applied

Figure 1. Aluminum alloys
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Copper (Cu) added to aluminum increases the strength, workability and hardness values, and
corrosion resistance of aluminum. With the addition of silicon (Si), corrosion resistance, fluidity and
weldability increase. Tensile strength of aluminum with zinc (Zn) reinforcement,

There is an increase in the rolling and workability properties and the impact strength.
Magnesium (Mg) gives the alloy high strength and corrosion resistance and increases the
weldability. With the addition of manganese (Mn), the mechanical properties of the alloy improve
due to the solid melt strengthening in the structure of the alloy. It increases the toughness and
ductility properties of alloys [9]. They form series such as 1XXX- 2XXX- 5XXX according to the
elements in aluminum alloys and the percentage of elements by weight. It is divided into two main
groups as “forging” and “casting” considering the production methods. Each group is divided into
two subgroups as alloys that can be heat treated and those that cannot. In Table 1 and Table 2
aluminum alloys are grouped according to their heat treatability and production methods.

Table 1. Forging aluminum alloys and heat treatments applied to them are given

Alloy Group | Main Alloys Elements | Heat treatment to alloy Alloy type

IXXX >99% Al purity Alloy cannot be aged Forging aluminum alloys
2XXX Al-Cu The alloy can be aged Forging aluminum alloys
3XXX Al-Mn Alloy cannot be aged Forging aluminum alloys
4XXX Al-Si or Al-Mg-Si Cannot be aged if Mg is present| Forging aluminum alloys
5XXX Al-Mg Alloy cannot be aged Forging aluminum alloys
BXXX Al-Mg-Si The alloy can be aged Forging aluminum alloys
TXXX Al-Zn-Mg The alloy can be aged Forging aluminum alloys

Table 2. Cast aluminum alloys and heat treatments applied to them are given

Alloy Group | Main Alloys Elements| Heat treatment to alloy Alloy type

IXXX >99% Al purity Alloy cannot be aged Cast aluminum alloys
2XXX Al-Cu The alloy can be aged Cast aluminum alloys
3XXX Al-Si-Cu or Al-Mg-Si| Alloy can be partially aged | Cast aluminum alloys
AXXX Al-Si Alloy cannot be aged Cast aluminum alloys
5XXX Al-Mg Alloy cannot be aged Cast aluminum alloys
BXXX Al-Mg-Si The alloy can be aged Cast aluminum alloys
TXXX Al-Zn-Mg The alloy can be aged Cast aluminum alloys
8XXX Al-Sn The alloy can be aged Cast aluminum alloys

IXXX series: They are materials with pure or little alloying element addition. Al is
> 99.00%. This series is used inthe production of products that require low mechanical properties and
high processability, such as cornices, doors, window profiles, kitchenware, where excessive strength
is not required. It has high corrosion resistance, high thermal and electrical conductivity.

2XXX series: The main alloying element of this series is copper. The ratio of the copper
element up to 12% has positive effects on mechanical properties. Solid melt heat treatment is
required to improve the properties of these alloys. This series has low corrosion resistance. The alloys
in this series are used in places where high strength and lightness are required, such as the
automotive, railcar and aircraft industry.

3XXX series: The main alloying element of this series is manganese. The percentage of
manganese alloy in Al is limited to 1.5. In addition, there are very few iron, and silicon elements in
the series. It has high corrosion resistance and is easy to process. With this series, it is preferred in
the construction of tanks, collection containers and caravans.

4XXX series: The main alloy element of this series is silicon. Many alloys in this series are not
heat treated. Alloys containing more than 13% silicon are very difficult to process. Low melting
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temperature, flexibility and decorative appearance are important features of this series. The alloys in
this series are used in the manufacture of solder wires, architectural applications and radiator
sections. In addition, high silicon added alloys, castings, internal combustion engines, gearboxes,
cylinder and character, pistons are also produced from alloys with the addition of elements such as
nickel.

5XXX series: The main alloying element of this series is magnesium. It has high tensile
strength, hardness, wear resistance, corrosion resistance against the marine atmosphere and good
weldability. The alloys in this series are used in the production of special constructions where
hardness and strength are required.

6XXX series: These alloys, known as aluminum- magnesium- silicon (AlMgSi) or aluminum-
magnesium- silicon (AlMg,Si) alloys, are the most widely used alloys in the aluminum extrusion
industry.

This series of alloys, which are age- able aluminum alloys, has properties such as very good
extrudability, high corrosion resistance, good weldability, clean surface after hot forming, and medium
strength.

TXXX series: The main element of this series is the zinc element. Zinc is added around 5% to
the alloy. Zinc reduces castability in this series. It causes hot cracking, and cooling shrinkage in zinc
added alloys. They have high strength. This series of alloys are used in the construction of cranes,
truck chassis and screw machine parts [10].

AA7075 aluminum alloys have superior properties such as low density, high strength,
toughness and fatigue resistance. AA7075 alloyed with zinc is frequently used in military, aircraft
industry, machine parts that require high strength, rubber, plastic molds, ski poles, automotive
industry, rivets, nuclear industry [11]. The maximum and least amount of elements that can be found
in AA7075 are shown in table 3 [12].

Table 3. Maximum and minimum number of elements that can be found in AA7075 [12].

% Cu Zn Mg Si Mn Fe Cr Ti Other | Al
Min | 120 |510 |210 |040 |[030 |[050 |0.18 |0.20 |0.15 |89.87
Max |2.00 |6.10 |290 |040 |[030 |[050 |[0.20 |0.20 |0.15 |87.25

The most common method used to improve the hardness and strength properties of AA7075
alloys is precipitation hardening processes. Microstructural changes caused by T6 type heat
treatments applied for this purpose and intermetallic compounds formed in matrix structure provide
high mechanical properties [13]. The data obtained fromthe study of Sénmez et al. As shown in table
4, show that the mechanical properties of AA7075 are improved according to whether or not it can
be heat treated.

Table 4. The effect of heat treatment on the mechanical properties of AA7075
has been shown [13]

Material Type | Tensile Strength (MPa) | Yield Strength (MPa) Ductility (%)
AAT7075-0 276 145 9-10
AAT075-T6 572 503 5-8

8XXX series: It isa series obtained by adding some other alloy elements to aluminum. For example;
Alloys with 2% lithium addition have lightness, high tensile, and yield strength properties [10].
Reinforcing materials in metal matrix composites: In the manufacture of metal matrix
composite materials; The selection of the reinforcing element to be used, the production technique,
the ability to wet the reinforcement element by the matrix during production, the structural properties
of the reinforcement elements, are effective in determining the physical and mechanical properties
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of the composite materials to be produced. For this reason, the reinforcement element must be
selected correctly and its properties must be well known. Depending on the place of use, in a
composite with a metal matrix, the properties that are generally required to be improved from the
reinforcement element are: High modulus and strength, low density, chemical compatibility with the
matrix, ease of production, maintaining its resistance at high temperatures, being economical [1-6].
In metal matrix composites, the most commonly used reinforcement elements are Al,O3, B4C, SIC,
TiC, SiO,, clay, carbon nanotube, and graphene.

1. Usage areas of metal matrix composite materials.Composite materials are widely used in
almost every area of the industry due to their superior properties shown above. Metal matrix
composite materials:

Space technology,
Maritime sector,
In the field of medicine (Manufacture of medical devices),
Robot technology,
Chemical industry,
Electric-Electronic technology,
Musical instruments industry,
Construction and building sector,
Automotive Sector,
Defense Industry and Aviation Sector,
Food and Agriculture Sector

e Manufacture of sports equipment (high jump poles, tennis rackets, surfing, racing boats, skis, etc.)

it is used in many areas such as.
Al and its alloys are generally used for producing MMC. In most of the engineering applications,
Aluminum and its alloys grabbed the attention most as matrix material in MMCs due to their
outstanding mechanical properties, excellent ductility, and good corrosion resistance. Aluminum
matrix composites are familiar due to their easy availability, low- cost and attractive wear resistance.
Al- MMCs are widely used due to the combination of factors such as durability, machinability and
accessibility than other competing materials. The main usage areas of aluminum matrix composite
materials are given in Figure 2 [14-15].
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Figure 2. Different applications of aluminum MMCs in Industries
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Conclusion. In this article, composite materials and their usage alarms, aluminum alloys
used as matrix materials in metal matrix composites and their properties are investigated. As a result of
the literature search, it has been determined that the most ideal matrix laminate in the production of
metal matrix composites is 7075 T6 aluminum alloy.
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COXASIRIMLI OYNAQLI TIRLORIN HESABLANMASINDA REAKSIYA ZONCIRINDON
ISTIFADO

Mahmudov Dilgom 9mirxan oglu— t.e.n., dosent, Mexanika kafedrasi, AzMIU,
maxmudov_68@mail.ru

Annotasiya. Moagaloda statik hall olunan ¢oxasirimli tirlords daxili qlivve epiirlorinin vo niifuz xat-
lorinin qurulmasi zamani hesablamanm hocminin ohomiyyatli doracade azalmasina sobob olan me-
todika verilmisdir. Belo ki, sistemi togkil edon ayri-ayr tirlorin qarsiligl tosir sxemi mortabali deyil,
rabitolor aksiomunun totbiqi ilo asas vo kdmokei tirlors ayrilmadan iimumi sxem formasinda- bir diiz
xott tizro verilir. Xarici qiivvalorin tirs saquli tosiri halinda iifiiqi reaksiyanin (toplananin) sifra barabor
olmasini nozors alaraq paralel qiivvalar sistemi liciin miivazinat gortlorindon mochul reaksiyalar asanliqla
toyin olunur vo iimumi sxem iizro daxili qlivve epiirlori qurulur. Eyni metodika ilo miivafiq reaksiya
zancirindon istifado edorak tolob olunan komiyyatlor {iciin niifuz xatlori do qurula bilor.

Acar sozlor: Statik holl olunan ¢oxasirimli tir, mortobali sxem, rabitolor aksiomu, paralel qiivvalor
sistemi, niifuz xotti, sorbast cisim diagrami

USE OF THE REACTION CHAIN IN THE CALCULATION OF THE MULTI- SPAN
HINGED BEAM

Mahmudov Dilgam Amirkhan— PhD in tech. sc., ass. prof., department of Mechanics, AzZUAC,
maxmudov_68@mail.ru

Abstract. The article presents a technique that significantly reduces the number of calculations when
plotting internal forces and influence lines in statically determined multi- span beams. The interaction
scheme of the individual beams are not stored, but with the use of the axiom of constraints, it is presented
in a more general form- in a straight line, without separation of the main and auxiliary beams. Given that
in the case of vertical load to external forces the horizontal reaction or horizontal component is zero,
unknown reactions can be easily determined from the conditions of equilibrium of parallel forces and
construct a diagram of internal forces according to the general scheme. Influence lines can also be
constructed for the required parameters using the appropriate reaction chain.

Keywords: statically determined multi- span beam, stored scheme, axiom of constraint, parallel force
system, influence line, free- body diagram

Molumdur ki, statik holl olunan ¢oxasiriml tir (coxasirimli oynaqh tir) boyuna morkozi oxlar1
vahid diiz xott toskil etmoklo ardicil olaraq 6z aralarinda uclarindan oynaqla birlosdirilon diizoxlu
millordan ibarat, ikidon ¢ox noqtads dayaq rabitosine (iki vo daha ¢ox asirima) malik, ayilmaya isloyan,
statik holl olunan, hondasi doyismoz mil sistemina deyilir (sokil 1) [5].
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Statik hall olunan ¢oxasiriml tirlords daxili qiivve epiirlorini agagidaki tisullardan biri ilo qurmaq
olar:
1. mortabali sxemin qurulmasi ilo hesablama (praktiki olaraq totbiq olunan tisul) [1- 4],
2. biitdv sxem iizra miivazinat tonlikloring asason hesablama (miirakkob sistemlords tonliklorin sa-yimin
coxlugu baximindan ol ilo hesablamalarda bu iisul magbul deyil).
Maortabali sxemin qurulmasi ilo hesablama sistemin osas, Otlirlicii vo asma tir kimi ayri-ayr1 disklors
parcalanmasi ilo malum alqoritmo asaslanir. Bu zaman miirokkob sistemlorde hansi sads tirin hansi
mortobads qurulmasi kimi miimkiin ¢atinliyin yarana bilocayi sababindon diizgiin hesab-lama ardicillig1
pozula bilor. Mantiqi olaraq bu ¢atinliyin aradan qaldirilmasi martabali sxemin qurulmasindan imtina
ilo bas vera bilor. Bu imtina rabitolor aksiomunun tatbiqi ilo reaksiya zoncirino osaslanaraq hesablamanin
bir diiz xatt lizro aparilmasina imkan verir. Toklif olunan metodikanin totbiqi zamani sistem asas vo
komokei tir kimi kateqoriyalara boliinmiir vo uygun olaraq mithandisin martobsli sxem qurmaq qaygisi
olmur. Sistemi togkil edon ayri- ayri tirlorin (disklorin) qarsiligli tasir sxemi hamin sistemin rabitslorden
azad edilorok miivafiq reaksiyalarim totbiqi ilo yaranir. Beloliklo, geyd olundugu kimi miivafiq reaksiya
zoncirindon istifado etmoklo statik hall olunan ¢oxasirimli tirlords daxili qiivve epiirlorini vo niifuz
xotlorini asanligla qurmaq olar. Malumdur ki, ¢coxasirimli oynaqli tir biitovliikde {ifliqi istigamotdo
torponmoz sistemdir. Ona goro do xarici qlivvelorin saquli tosiri halinda miivafiq rabitolordoki (araliq
oynagqlar, oynaqli torponmaz dayaq, sort dayaq, sancilmais siiriiskonli dayaq) reaksiyalarn iifiiqi toplanani
sifra borabar oldugundan reaksiya zoncirindo yalniz saquli reaksiyalar istirak edir. Ikimochullu disk va
ya disklordon baslayaraq digor ii¢ vo ya dord mochul reaksiyasi olan diskin reaksiyalarinin toyinindo
istirak edon disklorin yaratdigi oblasta daxil olan reaksiyalar homin {i¢ vo ya dérd mochullu disk {i¢iin
reaksiya zonciri adlanir (niimuns 1). Reaksiya zoncirinin aid oldugu disklor oblastindan istifads edarok,
coxagirimli oynaqli tirlorin daimi vo harokot edon yiiklors hesablanma alqoritmini formalasdira bilorik.

Coxasirimh oynagl tirlerin daimi yiklsrs hesablanma algoritmi:

1. hesablama sxeminin kinematik tohlili aparilir (istonilon {isulun totbiqi zamani sistemin hondosi
doyigsmozliyinin tomini ii¢lin hesablamadan 6nco aparilmali olan ilk addim);
2. hesablama sxemi rabitalerdan azad olunaragq xarici yukls birlikds ayri- ayri disklara ayrilir;
3. rabitalar aksiomuna asasan ayri- ayri disklars, atilmis rabitslarin avazina uygun statik xassalar
(reaksiyalar) tatbiq olunaraq sarbast cisim diagramlari alinir (yklarin saquli tasiri halinda mivafiq
rabitalardaki reaksiyalarin (ftigi toplanani sifra barabar oldugundan yalniz saquli machul reaksiyalar
tatbiq olunur);
Numuna 1. (sakil 2,3)

,;Q}, 737/ z E Ayri-ayri disklar tizra reaksiya
AC disk tigtin : zencirl
reaksiya zenciri !

E _________-,____-________glglmechullu. o
A B E " disk- (Z AC d‘lsk‘l (3 machul)=GE + EC + (CA)
’ CE diski (3 machul)= GE + (EC)
v, * _____ Ve 1_ _YCTl Y, VDT YE_ .- ¥ EG diski (2 machul) = (GE)
A B C D E G
AC diski figiin DG diski tigiin AC diski 3 mQChUDi DC + (CA)
reaksiya zanciri reaksiya zanciri DG diski (3 machul)= CD + (DG)

CD diski (2 machul) = (CD)

A

N L s

T

AR

D
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1 A B D E H
i e ’ l ’ ’:é AB diski (3 machul) = CB + (BA)
| AB diski tctin DEdiski igin ' G diski (4 mochul) = BC + HG + (CG)
M, Teaksiya zonciri feakmya zonciti | BC diski (2 mechul) = (BC)
p q B.-"¢C D E G ~g  GH diski (2 mechul) = (GH)
(Fv N N T 1 N 1
L R e S
44 B C D E G H Ky
X X r
! i AB diski (3 machul)=ED +DB + (BA)
! BD diski iigiin HK diski tictin i BD diski (3 machul) = ED + (DB)
| reglfs_lya_l _zencu'l _ }‘ga_k_s_}jfa‘ zonciri M EH diski (3 machul) = DE + (EH)
B - c D* <:\ ””””” K HK diski (3 mochul)=DE + EH + (HK)

_;

M,
@
Vi

AT

g

Sakil 3.

DE diski (2 machul) = (DE)

4. mochul reaksiyalarm toyini iki mochullu diskdon vo ya disklordon birindon baslayaraq paralel

quivvalor sisteminin miivazinat sortlorino osason aparilir;

5. statiki miivazinot yoxlamas1 aparilir;
6. imiimi hesablama sxemi iizra tolob olunan epiirlor miioyyon miqyasla qurulur.

Bir diiz xott iizro hesablama ardicilligin1 miivafiq reaksiya zoncirindon istifado etmoklo geyd olunan
algoritm {izro niimuns kimi asagidaki hesablama sxemlori tizorindo gostorok (niimuna 2).

Niimuna 2. (Sakil 4—a, b, )

q Fl hesablama
(%;j ] If-;i’} =0 o= ”Ef G»E” ardicilhgi

a) 4 F i
YEREERZ C ‘|V D E G 1,2, 3
tovyNHNollt ol bz

Vi Ve Yo Y, Vg Ve

M q F

TR ¥ A x  n T d «
: \ A A e 1,2,3,4

M F I
) (Mfi s/ ¢ oirrie ¢V .

ool o To |
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Sokil 4.

Niimuna 3. Toklif olunan metodikaya uygun olaraq sakil 5- daki hesablama sxemini verilmis xarici
quivva tasirina mivafiq algoritmls hesablayaraq ayici moment epirini qurag.

4 kN 4 kN

2kNm 5kNm 2 kN/m

! |
I I
v 2m Imy 2m o Im

v L&
< i Eah <
- |

|
| |
Im :I mv 2m dm, 2m
» I

>e—e—le—e—
1 1 | N |

A

h 4

Sakil 5.
1. Sistemin kinematik tahlili (sakil 6):
A B C D E G H K L N
T X EF %
C oo E G kK .
D, A IS St XDy IEl . Dy >
—1 D HY LY YN
. D) T TT Tt
Yer (tarpanmaz asas) ﬁ W
Sakil 6.

Kamiyyat tahlili:W = 3D — (2So + Smit) =3-4-(2-2+ 8)=0
(zaruri sart 6danir, W<0).
Struktur tahlili:
v D1 diski yera triada qaydasi ila birlesdirilmisdir;
v «Yer+ D1» sistemina D> diski C oynagi va uzantisi bu oynagdan ke¢gmayan D mili il birlasdirilmisdir;
v [(«Yer + D1») + D2 ], D3 va D4 disklari ¢ diskin birlasma gaydasina uygun olaraq bir diiz xatt
Uzarina dismayan (¢ oynagla (EG va H millarinin kasismasindaki xayali oynaq, K hagiqi oynagi, L va
N paralel millari) birlasdirilmisdir.
Natica: Sistem handasi dayismaz va statik hall olunandir.
2. Sistemin rabitolordon azad olunmasi vo uygun reaksiyalarin totbiqi (sokil 7- b);
3. Reaksiya zoncirino uygun olaraq mochullarin toyini lig¢lin ayri- ayr1 disklor lizro miivazinot
tonliklorinin tartibi;
Bir diiz xott lizro ayrilmis disklor sistemino osason mochul reaksiyalarin toyini iki machullu diskdon
baslayaraq sola vo saga davam etdirilir:
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1-EG diski 2-CE diski 3- AC diski
5.3 > mEP(F)=0=Y, =0kN [> m{(F)=0=V, =0kN
YE YG = T kN =3 kN (CE) (AC)
D F, =0=V,=9kN D.F, =0=V;=6kN

4-GK diski 5- KN diski
> mE(F)=0=V, =15kN [> m{™(F)=0=V, =75kN

(GK) (KN)
D F, =0=Y,=2kN D.F, =0=V,=05kN

4. Statiki miivazinat yoxlamasi:
ZFiy =0=V, +V; +V, +V, +V +V, -2:15 -8=0+6+9+15+7,5+05-38 =0

Machul reaksiyalarin toyinindon sonra iimumi sxem lizra tolob olunan epiirlor istonilon diskdon
baslayaraq molum gaydalarla asanliqla qurulur (mosalon, sakil 6- C).

Qeyd: Xarici guvvalarin saquli deyil, digar bucaq altinda tasiri halinda da mivafiq
rabitalardaki reaksiyalarin ftigi toplanani gostarilmakls taklif olunan metodikanin tatbigi magbuldur.

a) 4 kN 4 kN
2kNm 5 kNm 2 kN/m
EEREPERER
B C D7>ZW E G H K L N,
i 2m EI mj 2m :11 m‘j 3m EI m 2m EI m E 2m E
»4 - | | | | | | - E
b) !
4 5 x :
2 kNm_2 kN/m 5 kNm 3 jN/m 26N/m ? 'fN 2ivm N 2 kN |
G RERR|EERR}ZAREREY N
t ot te i o N ot e
# Vg Yc Vp Yg Yo Vu Yy Vi Vy i
) 6 CHUD wvmi & i i
: : 4 ! :
2’ 3 : | : 3,75 | 5 1 3 ;
oy AL |
il | o ’|||||||.... AL D .,

e
2,25

Sakil 7.

Coxasirimli oynagl tirlarda niifuz xattinin (n. x.) qurulma algoritmi:
1. hesablama sxeminin rabitolordon azad olunmusg ayri-ayr1 disklorine miivafiq reaksiyalar totbiq olunur;
2. niifuz xotti qurulacaq komiyyatin aid oldugu diskdo sado tirlords n.x.-nin qurulma qaydalarina uygun
olarag n.x. qurulur;
3. qurulmus n.x. reaksiya zonciri daxilinds sola va ya saga ikimachullu (iki reaksiyali) disklorin sonuna
qader davam etdirilir, bu halda n.x. qurulan komiyyat:
v" ikimochullu disks aiddirsa, n.x. heg bir torafs davam etdirilmir vo digar disklords sifir ordinath  n.x.
olur (homin diskin reaksiyalarmin toyinine digar disklorin reaksiyalarmin tosiri yoxdur);
v ikimachullu disks aid deyilss, n.x. homin disk {igiin reaksiya zonciri daxilindo davam etdirilir:
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e davam edon n.x. tok tosvir olunan reaksiyalarin totbiq ndqtosindo (xarici rabitolords) sifirdan
ke¢molidir (vahid yiik homin rabits iizorinds olduqda yiik biitiinliikls torponmoz osasa Gtiiriildiiytindon
hec¢ bir diskdas reaksiya va daxili qlivve yaranmur);
e ikimochullu disks ¢atdigda birinci reaksiyanin totbiq noqtosindo n.x. sinaraq (vahid yiik zoncirdon
cixmaga dogru gedir) ikinci reaksiyanin totbiq ndqtesinds sifra enir (ikimachullu diskin sarhaddindon
konardaki reaksiyalar n.x. qurulan diskin reaksiyalarinin toyini zoncirindo istirak etmir);
v reaksiya zancirinin xaricinds yerlogon disklor olan hissalordos sifir ordinath n.x. olur;
4.n.X.- nin ordinatlar1 ticbucaqlarin oxsarligindan tapilir.
Toklif olunan metodikanin martobali sxemin qurulmasi ilo aparilan hesablamadan iistiinliiklori:
1. sistemi toskil edon elementlorin asas vo komokei tir kateqoriyalarinin toyinindon imtina;
2. miirokkob hesablama sxemlorindo martobali sxemin (qarsiliqli tasir sxeminin) qurulmasi zamani bag
vera bilocok xatalardan imtina;
3. hesablamanin parcalanmis sxemo asason daha az informasiya ilo bir diiz xatt lizro aparilmast;
4. grafiki islorin vo imumilikde hesablamanin hacminin azalmas:.

Naticoa. Toklif olunan tisul statik hall olunan ¢oxasirimli vo goxmartabali ¢ar¢ivalorin do daimi vo
harakat edon yiiklors hesablanmasinda genis totbiq oluna bilor.
Nufuz xattinin qurulmasina aid nimuna:
Numuna 4. (sakil 7)

. K‘LAN dls.k;l PE:PP_I’?%}ES_[.Xa ZGHC}'”'
4"&"‘?“'? ----- D _E._--""" G H . K L
i e Yoo D T Yo Vu @ Yo W Vy
| : 1
| ‘ ]
WW
Sakil 8.
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AnHoTanus. [IokazaHo, YTO MOMEHTHI BBICOKOTO MOPSAKA MOJIE3HOW COCTABISAIOIIECH 3alIyMJIEHHOTO
CUT'HAJIA MOYKHO HMCITOJIb30BaTh KAK MHIUKATOP U3MEHEHMSI TEXHHUYECKOTO COCTOSHUS CTPOUTEIBHOIO
COOPY)KEHHsI Ha paHHEM »JTale BO3HUKHOBEHUSA. MOMEHTBI JK€ BBICOKOIO IOPSAKAa TIOMEXH
3alIyMJIEHHOTO CHUTHaja SIBJISIOTCS MHAMKATOPOM CTENEHH Pa3BUTHs MOBpexaeHus. PaspaboTanHbl
TEXHOJIOTUM BBIYMCIICHUS HA3BAHHBIX XapakTepuCTHK. [I0Kka3aHO, 4TO MCHOJB30BAHUE UX B CUCTEME
MOHHUTOPHHIA U KOHTPOJIS TIO3BOJISIET YBEIMUUTh IPPEKTUBHOCTh (GYHKIIMOHUPOBAHUSI 3TUX CUCTEM.
KurroueBsble ci10Ba: 3a11yMIICHHBIN CUTHAJ, IOMEXA, IOJIE3HBIM CUTHAJI, MOMEHTHI BEICOKOTO MOPsI/IKa,
CTPOUTEIIBHOE COOPYKEHHE
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Abstract. It is shown that high- order moments of the useful component of a noisy signal can be used
as an indicator of changes in the technical condition of a building structure at an early stage of its
occurrence. Higher- order moments of the noise of a noisy signal are an indicator of the degree of damage
development. Technologies for calculating these characteristics are developed. It is shown that their use
in monitoring and control systems makes it possible to improve the efficiency of these systems.
Keywords: noisy signal, noise, useful signal, high- order moments, building structure

BBefeHve. 13BecTHO, UTO CTPOUTEIBHBIE COOPYKEHUS B IIPOLIECCE SKCIIITyaTalluu 110ABEPTatoTCs
pa3IMYHBIM BUJAM IOBPEXKJEHHUH, Hampumep, MeXaHUYeCKHe, KOppO3uilHble, TEIUIOBble U T.1. B
pe3yibTaTte BCeX 3THX MOBPEXKAECHUH 00pa3zyloTcs TpELIUHbI, MOJIOMKH, 3a30pbl U T.1., KOTOpbIE B
HayalbHbII NEpUOJ BPEMEHHU HMEIOT MUKpOCKoNu4Yeckue pazmepbl. Ho co BpeMeHeM 3TH TpeuuHbl
pacrpoCTpaHsOTCs BIUIyOb, OXBATHIBAIOT 3HAUUTENIBHYIO YacTh COOpY)XeHus. B s3Tom cityuae cienyer
OLICHUTh MHTEHCHUBHOCTH IOSIBJICHUS W YBEJIWYECHMS [UIMHBI U IIUPHUHBI TPELIUH, Pa3BUTUS M3HOCOB,
3a30pOB B COEAMHEHUAX U T.JA., TaK KaK BIOCJEICTBUU OHU MOTYT NPUBECTH K BBIXOLY M3 CTPOS
HEKOTOPbIX KOHCTPYKIHMM MM Jaxe paspylleHHIo coopyxeHus. llostromy ans HaOmioneHus 3a
COCTOSIHUEM CTPOUTEIBHBIX COOPYKEHUH CO3AAIOTCS CUCTEMBl MOHHUTOPHHIA M KOHTPOJISA, KOTOPHIE
MO3BOJISIIOT BBISBIATH U YCTPAHATh HETAaTHBHBbIE (DAKTOPHI, ONPENENSATh MU3MEHEHHs B HalpsKEHHO-
ne(opMHUPOBAHHOM COCTOSIHUU OCHOBHBIX M BCIIOMOTaTENIbHBIX KOHCTPYKUUH [1].

IIpu 5TOM OCHOBHOH 3a/1a4eli MOHUTOPUHIA HAa TIEPBOM dTaIle ABIsETCS OOHApYXEHHE paHHEH,
CKPBITOM CTaJUU MOSIBJICHUS MOBPEXKIECHUIN, KOTOPbIE MOTYT NPUBECTH CTPOUTEIBHOE COOPYKEHHUE B
HENPUIoJIHOE WM JaKe aBapuiiHoe cocrosiHue. Ha BTOpoM 3Tame ciemyer onpenensTh CTENEHb U
JUHAMMKY Pa3BUTHS NOBPEXKAEHNUS, a TAK)KE MHTEHCUBHOCTD €T0 BIIMSHMS HAa TEXHUYECKOE COCTOSIHUE
coopyxeHus [1].
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OnmHako Juisi JOCTOBEPHOrO M 3((GEKTHBHOTO KOHTPOJS 32 TEXHUYECKUM COCTOSHHEM
CTPOUTEIBHOTO  COOPY)KCHHsT  HEOOXOJMMO  BBIYMCISTH  XapaKTEPUCTHKHA  [apaMeTpoB,
XapaKTePU3YIOIINX COCTOSHUE COOPYKCHUM, U CPaBHHBATh MX C 3TAJIOHHBIMU 3HAYCHUSIMH. B TO ke
Bpemsi curaaibl G(t) mosydaemble OT TATYMKOB B CUCTEMaX MOHUTOPHHTA M KOHTPOJIS, IIPU TIOSIBICHUN
noBpexaeHuin coaepxkar nmomexu E(t), koTopble MCKakaroT pe3yibTaThl 00pabOTKU U MPENATCTBYIOT
OPUHATHIO  ajekBaTHBIX pemienudd  [2-10]. Hmke npeminararorcsi TEXHOJOTHH — BBIYUCIICHHUS
xapakrepuctuk nmomexu E(t) u monesnoro curnana X(t) samrymiensoro curnana G(t) 1 BO3SMOKHOCTB
MPUMEHEHUSI UX JIJISI MOHUTOPUHTA M KOHTPOJISI TEXHUYECKOTO COCTOSHHS CTPOUTEIHLHOTO COOPYKECHUS
Ha PaHHEH CTaiK 3aPOKACHUS MOBPEKICHHUS.

[Tpu4eM OTMEYEHO, YTO OIICHKA MOMEHTOB BBICOKHX MOPSIKOB TIOMEXH M IMOJE3HOTO CHIHAJA
MOYKHO HCIIOJIb30BaTh KaK YYBCTBHUTEJILHBIC XapaKTCPUCTUKU M3MEHEHHS TEXHHYECKOTO COCTOSIHUSI
00beKTa, a TAKXKE ONMPE/ICTCHUS TUHAMHUKH Pa3BUTHsI STOro n3MeHenus [2-10].

lMocTaHoBka 3agauun. Ilpeamnosnoxkum, 4TO OT JaT4YMKa MOCTYHNAET 3allyMJIEHHBIH IU(PPOBOM
curaan G(t), KOTOPBIA COCTOMT U3 MoJie3HOro curaana X(t) u ajIMTHBHOI oMexu
E(t):G(t)=X(t) +E(t).

Curnanst X(t), E(t), G(t) ssBrstoTcs CiydaitHBIMH CTallMOHAPHBIME 3PTOANYECKUMHU MTPOIIECCAMH,
u nomexy E(t) HeBozmoxuo BbimenuTh u3 G(t) dns 3amymienHoro curnana G(t) MOXKHO BBIYMCIUTH

Marematudeckoe oxugaHue Mg, aucmepcenio Dy ,cpeanee KBaapaTHdeckoe OTKIOHEHHE Oy,
Koppersnuonnyo GyHkimuo R (7) mo Tpamumuontsv popmymam [11].

[Tpu 3TOM anpuoOpH U3BECTHO, YTO MOJIEe3HbIH curHa X(t) XxapakTepu3yeT TeKyllee TeXHHYECKOe
COCTOSIHHE HCCIIelyeMOTo Tpolecca, IOJYMHICTCS HOPMaJbHOMY 3aKOHY paclpeleieHus ¢
mwiotHocThio. N(X; M ;o) Tlomexa E(t) Takke mmeeT HOpPMaIbHOE paclpeielieHHe C IUIOTHOCTHIO

N(e;m,; o, ) n uynebim cpenaum Me=0. [Tpruuem Benmunna nomexu E(t) namepsiercs cooTHOmEeHIEM
CUTHAJI/IIYM U ee JUCTepcus B 6ombIMHCTBE ciydaeB D, >1. [lepeuncieHHble yCIOBHUS NPAKTHIECKH

BCET/1a BBIMOJIHAIOTCS] B CUCTEMAaX MOHUTOPHUHTA U KOHTPOJISI TEXHUYECKOTO COCTOSTHUSL CTPOUTENbHBIX
coopyxkenwii [2-10].

[Ipy 5TOM H3BECTHO, YTO HEYETHBIE LEHTPaJbHbIE MOMEHTHI HOPMAJIbHOTO pacCIpeleiIeHUs
paBHbl Hyn0 [11]. Kpome Toro, B Teopuu BEpOATHOCTEH AJis HOpMaJIbHOTO pactpeneneHus [11]
U3BECTHO PEKYPPEHTHOE COOTHOIIEHUE, BBIPAXKAIOIIEe MOMEHTHI BBICOKUX MOPSIIKOB Yepe3 TUCIEPCUn
Dx, De none3noro curxHana v oMexHu:

— JUId TI0JIE3HOTO CUTHAJA!

Dy = sy, ,qu:(q_l)giﬂx(q—z) WM 44, , =30y, ﬂx5:150'§' Hyg=10507 1)
— IJIA IIOMEXU:
De = £z Heq = (q _1)GI§“E(q—2) WIH g4, = 30-1‘51' Hee :150'2 v Hgg :]-050-1{:S ! (2)
rac CpC€aHuc KBaAApPATUUCCKUC OTKIIOHCHUS OIIPCACTIAOTCA 110 BRIPAKCHUSAM
ox = \/E y Op = \/Diﬁ (3)

CHeI[yeT OTMCTUTb, 4YTO HMCHHO OTH 4YCTHBIC MOMCHTBI BBICOKHUX IIOPAAKOB MOXKHO
HCIIOJIb30BATH KAK XapaKTCPUCTUKH, KOTOPLBIC IS IMOJIC3HOI'O CUTHAJIa HECYT B cebe I/IH(l)OpMaHI/IIO 00
HU3MCHCHUHN XaAPAKTCPUCTUK IIAPaMCTPOB CTPOUTCIIBHOTO COOPYKCHUMA (HaHpI/IMep, IIOABJICHUEC
He(bOpMaHI/H/I B PE3YJIbTAaTC U3MCHCHUS COCTOSHUA TPYHTOBOI'O MaCCI/IBa), a HJIsd IIOMEXH SABJIIAOTCA
AXATrHOCTUYUCCKUMHU UHIAUKATOPaMHU OIIPEACIICHUA TUHAMHWKHU Pa3BUTUS TOBPCIKIACHUS.

B ,[[aHHOﬁ paGOTe paccMaTpuBacTCd BO3MOXKHOCTb HCIHOJIB30BAHUA MOMCHTOB BBICOKUX
MOPAAKOB KaK YYBCTBUTCIIbBHBIX XapPAKTCPUCTUK PAHHETO O6Hapy>KeHI/I}I nepexoga CTpoOUTCIIBHOI'O
COOPYKCHUA U3 OAHOI'O COCTOAHUA B IPYTrO€, a TAKIKC OIMPCACIICHUSA CTCIICHU Pa3BUTHUS HCUCIIPABHOCTH
B CKPBITOM HAYaJIbHOM OJTallC.
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ANropyuTM BblYNCNEHNSA MOMEHTOB BbICOKUX MOPAAKOB. B pabdotax [2-10] Obu1o nmoka3zaHo, 4To
oueHKy aucrepcun D; M CpeIHEro KBaApaTHYECKOro 0, OTKIOHeHus momexu E(t) zamrymuennoro
curHaia G(t) MOXHO BBIYMCIIUTD MO BBIPAXKCHUIO:

D:= Ryg (1= 0)-2 Reg (1= At)+ Ry (1= 2At)=% y é(im)é(im)-z%z”:é(im)é((i +1)AL)+

i i=1

L N
+ =Y G(iat)G((i + 2)At), 4)
\
* *
0,=,/D; (5)
Torna MOMEHTBI BBICOKMX HOpPSIKOB HOPMAaJbHO PAaCHpPEIEICHHON IOMEXU E(t) MOXHO
BBIYUCIIUTH TAKXKE M0 PEKYPPEHTHBIM COOTHOIICHHUSIM
* * * * 0 __ * 4 * * 6 * *
Heq=(q _1)((7E)2ﬂ5(q_2) win luE4_3(O-E) r Mg _15(0'13) , /158_105(0'5)8 (6)
JIst BBIUMCIIEHUS MOMEHTOB BBICOKHUX TOPSIKOB IOJIE3HOW COCTABJISIFOIIEH 3allyMJIEHHOTO
CUTHasIa HEOOXOMMO 3HATh CPEJHEE KBAJPATUYECKOE OTKIOHEHHE. YYUTBIBAs, YTO CUTHAI X (t) M
NOMeXa E(t) HEKOPPENMPOBAHBI, TO JUCIIEPCUIO U CPEIHEE KBAJPATHYECKOE OTKIOHEHUE TOJIE3HOM
COCTABJISIIOIIEH X (t) MOKHO BBIYUCIIUTH 110 BBIPAKCHUAM:
* — * * — *
Dy =D¢-Dg, oy =Dy (7)
Torma MOMEHTBI BBICOKHX MOPSIAKOB HOPMAJIBHO PacHpeieieHHON MOJIE3HOW COCTaBIISIIOLIEH
X (t) MOJKHO BBIYMCIUTH TAKXKe [0 PEKYPPEHTHBIM COOTHOUICHUSM:

*® * * * o __ * 4 * * 6 * *
Hxq~ (q —1)(Ux )Z,Ux(q—z) WAy, = 3(O'x ) v Hye _15(O'>< ) 1 Hxsg _105(0'x)8 (8)
TexHonornu MOHUTOPWUHIa TEXHUYECKOIO0 COCTOAHNA CTPOUTENbHbIX COOpy)KGHVlVl. IL]'ISI
PaHHEr0 MOHHUTOPHHTA TEXHHYECKOTO COCTOSIHHS CTPOMTEIBHOTO COOPYXKCHHS W OTPEACICHUS

AVMHAMHKHU PA3BUTHUA NOBPEKIACHUSA MPEAIaracTCsa CICAyromas TEXHOJIOT . B MomMmeHTBI BpEMCHHA tO )

t, U,...1, BBIYMCIAIOTCA 3HAYEHHMsA OLECHOK AUCIEPCUM, CPEHUX KBaJAPATHYECKUX OTKIOHECHUH,

MOMEHTOB BBICIIHX TOpsAAKOB omexu E(t) u monmesnoro currana X(t) COOTBETCTBEHHO 10 BEIPAYKECHHUSIM
(4)- (8) u 3aHOCATCS B TAOIHILY.

Taoa. 1.
MoMeHTBI XapaKkTepUCTUKH ITOMEXH XapakTepUCTUKHU MOJIE3HOTO CUTHAJIA
B eMeHH * £ sk * * *
p DE—t HEat ME6—t e DX—t My st Myt
% % % % % %
ty De o | Meao HEs—to Dy o | Mxaro Mysto
t * % % * % %
! De | Mesu MEs-t1 Dy | Hyan Myet1
% % % % % %
t, Do | Mearo HEs—t2 Dy_o | Myt Myeto
% % % % % %
t, Ditn | Mesnn Me6_tn Dy My s My 6-tn

3arem IMPONU3BOAUTCA CPABHCHUC. Cnauana CpaBHUBAIOTCA XaPAKTCPUCTHUKHU ITOJIC3HOTO CHUT'HAJIA. Ecmu

* * o *
Dy =Dy 1y, TO B TEXHMYECKOM COCTOSHUM COOPYKEHHUs He Mmpousouuio usMenenuid. Ecim Dy, =

* * * *
Dy 1o, TO ClIEyET BHIYUCIUTE MOMEHT YETBEPTOTO TOPSAKA [y 4 . ECTU Uy, q= My g, TO CIELYET

BBIYUCIIUT MOMCHT IICCTOTO MOpAAKa U T.M. 10T nponecc CiIeayeT MmpoaoKarb A0 TEX IMOP, IMOKa
3HAYCHHUEC KAaKOI'0- TO MOMCHTA 6y,£[eT CYIICCTBCHHO OTJIIMYAThCA OT 3TAJIOHHOTO 3HAYUCHUA. B TtakoMm
cJIydac CJICAYCT BBIABUTH NIPUYNHY USMCHCHUA COCTOSAHUSA COOPYKCHUA, 3AIIOMHUTD IMMOPAJAOK MOMCHTA
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U €r0 YUCJICHHOE 3HAYCHUE, a TAK)KE YCTAHOBUTH COOTBETCTBHE MEKTY IMOPSIKOM MOMEHTA U CTEIIEHBIO
MPOU3OIICAIETO U3MEHEHHUS] (M3MEHEHUE COCTOSIHUS TPYHTOBOIO MacChBa B OCHOBaHMM U B
OKPECTHOCTH COOPYKCHHsI, U3MCHCHHE HArpy3oK H Aeopmariii B KOHCTPYKIUAX (yHZaMeHTa U
HAJ[36MHOM YacTH, U3MEHEHUS B PE3YJIbTaTe CEHCMHUECKUX BO3JCUCTBUM U T.1.). [Ipruem, ueM BbIlie
MOPAIOK MOMEHTA, KOTOPBIM 3HAYMUTEIBHO OTJIIMYAETCS OT ATAaJOHHOIO, TEM MEHEE CYIIECTBEHHO
W3MEHEHUE B TEXHUYECKOM COCTOSIHUM, U OHO HAaXOJMUTCS Ha CaMOM PaHHEM JTalie 3apoxaeHus. Ecin

D, cymecrBenHo ommmuaercs ot D, : D, ,#D,_,, To 3T0 03HauaeT, 4T0 TEXHUUECKOE COCTOSIHIE

COOPYKCHUA HU3MCHUJIOCh, U BBIYHUCIATH MOMCHTBHI BBICHIUX IHOPAAKOB HE CICAYCT. B stoMm cj1ydqac
HGO6XOZII/IMO HE3aMCAJIUTCIIbHO BBIABUTDL HPUYHMHBI ITPOU30IICAIINX N3MEHEHUH 1 IMPUHATDb MCPELI 110 UX

yctpanenuio. [lotom cpaBHuBaroTcst xapakrepuctuku nomexu. Ecu Dy = Df ,,, To crenyer mus

IMOMEXH BBIYUCIUTE MOMCHT YETBCPTOTO MMOPAIKA 'uE4—tl .

Ecim, pi., ., = Mg, TO CIEAYeT BBIYMCIUTH MOMEHT ILIECTOrO TOpAAKA 4 . . . DTOT MPOLECC

CJICAYCT MPOAOJIKATE 0 TEX IMOP, IMOKAa 3HAYCHHUEC KAKOI'0-TO MOMCHTA 6yz[eT CYIICCTBECHHO OTJIMYATHCA
OT 3TaJIOHHOTIO. Torz[a H€06XOI[I/IMO BBISIBUTH TMOBPCKACHHUE, 3allOMHUTL MOPAAOK MOMCHTA U €TI0
YHCJICHHOC 3HAYCHUC, 4 TAKKC YCTAHOBHUTH COOTBCTCTBUEC MCKAY BUAOM H CTCIICHBIO MOBPCKACHUA U

nopsiakom MomeHTa. Ecim D, 3HaumrensHO ommmuaercst ot D¢ i Dg ,;#Dg 4y, TO 310 03Hauaer,

YTO MOBPEKCHUE PAa3BUBAETCS HHTEHCUBHO U €T0 CJelyeT HEMEUIEHHO YCTPaHUTb.

3akarouyenue. Pa3zpaGoTaHHbIE TEXHOJOTMM MOHUTOPUHIA CTPOMUTENBHBIX COOPYKEHHM
MTO3BOJISIFOT HE TOJIBKO BBISIBUTH U3MEHEHHS B TEXHUYECKOM COCTOSIHUU CTPOUTEIBFHOTO COOPYKEHUSI Ha
paHHel cTaguu, HO M ONpPENENUTh TUHAMMKY pPa3BUTUS MOBPEXKACHUS. ODTO OCYIIECTBIISETCS B
pe3ynbTaTe BHIYMCIEHUSI MOMEHTOB BBICOKOTO MOPS/IKA MTOJE3HOTO CUTHAjla U TIOMEXH 3alIyMJIEHHOTO
CHTHAJIa U YCTAHOBJICHUSI COOTBETCTBUS MEX/Ty MOPSIKOM MOMEHTA U CTETICHBIO TOBpexacHus [2-10].
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TEXHOJIOI'MHU MTPOBEJAEHUSA BBIYNCJIIMTEJBbHBIX SKCIIEPUMEHTOB JJISA
IHOCTPOEHUA MOIEJIN BBICOKOTI'O ITOPSAJIKA

I'asbizane baxpys Mcmann- nucceprant, HaydHbli coTpyAHUK, MHCTUTYT cuctem ynpasinenns HAH
Asepbaiimkana, behruz.gazizade@gmail.com

AHHOTaHHﬂ. PaSPaGOTaHH TCXHOJIOTMX BBIYUCICHUA MOMCHTOB BBICHIMX IIOPAAKOB IIOMEXH U
IIOJIE3HOM COCTABJISAIOUICH 3allymyIeHHOro curHana. [lokazaHo, 4To 3TH XapaKTEPUCTUKU MOTYT ObITh
HCII0JIb30BAHBI JJIS TOCTPOCHUA MOJCIIN TCXHUYCCKOTI'0 COCTOSAHUA 00BeKTa HUCCIICAOBAaHUA. HpOBeIIeHI)I
BBIYUCIIMTCIIbHBIC JSKCIICPUMCHTHI, IIOKa3aHa 3¢)¢)€KTI/IBHOCTB HUCIIOJIB30BaHUA MOJACIIM BBICOKOI'O
nopsaka i paHHECTO MOHUTOPHUHTA U KOHTPOJIA.

KuroueBbie ci10Ba: Cilyd4aiHbIA 3allyMJICHHBIM CHTHAJ, MOMEHTBI BBICOKOTO IOpsJKA IOMEXH M
MIOJIE3HOTO CUTHAJIa, MOJAEIb 00BEKTA

TECHNOLOGIES OF COMPUTATIONAL EXPERIMENTS FOR BUILDING HIGH-ORDER
MODELS

Qazizada Bahruz Ismayil- PhD student, junior researcher, Azerbaijan National Academy of Sciences,
behruz.gazizade@gmail.com

Abstract. Technologies for calculating higher- order moments of the noise and the useful component of
a noisy signal are developed. It is shown that these characteristics can be used to build a model of the
technical condition of the research object. Computational experiments are carried out, the efficiency of
using a high- order model for early monitoring and control is shown.

Keywords: random noisy signal, higher- order moments of noise and useful signal, object model

BeefeHne. M3BecTHO, 4YTO MJIs TOBBIMIEHUS PEHTAOCITHHOCTH IPOM3BOIACTBA HEOOXOIUMO
JepXaTh IMOJ KOHTPOJIEM TEXHHYECKOE COCTOsHHME oOopynoBaHus. s 3TOro Ha MpeArnpHUSATHIX
CO3JAI0TCSI CHCTEMbl MOHUTOPUHIA, KOHTPOJS, YIpaBlI€HUs, IAUArHOCTUKUM M T.O. YCIEUIHOoe
(GYHKIIMOHUPOBaHUE HSTUX CHCTEM IO3BOJSIET COKPAaTUTh MPOCTOM OOOPYAOBAHUSA, YBEIUYUTH
MEXPEMOHTHBIN MEPHUO, COKPATUTD 3aTPaThl HAa TEKYLIUH U KallUTalbHBIA peMOHTHL. B urore, Bce 3T0
MIPUBOJIUT K CHIKEHUIO C€0ECTOUMOCTH MPOU3BOAUMON MPOAYKIIUH, MOBBIIIEHUIO Ka4eCTBA U, TAKUM
00pa3zoM, MOBBIMICHHUIO TPHOBLTH [1].

OpaHaKo CyIIeCTBYIOIINE METOIbl MOHUTOPHHTA HE BCEr/ia MO3BOJISIIOT ONPEAETUTh BOSHUKIIIHIE
B TEXHHYECKOM COCTOSIHUU OOOpYIOBAaHUS HEUCIPABHOCTH, A€(PEKThI, U3HOCHI, KOPPO3UH, TPEIIHUHBI,
MOJIOMKH U T.J. HA paHHEH cTaauu BOSHUKHOBEHHUA. [losToMy B paboTax [2-8] ObLJIO OTMEUEHO, UTO LIS
oOHapyKeHHUs MOBPEKICHUI B HAYaIIbHOM MEPUO/JIE 3aPOKACHUS CIIeTyeT BEIYUCITUTD XapaKTePUCTUKU
MOMEXH 3aIyMJICHHOTO CUTHAJIa, KOTOpasi BOSHUKAET B 3TOT MOMEHT. B To e BpeMms B paboTax [2-8]
MOKa3aHO, YTO CaMbIMU UYBCTBUTEJIbHBIMU XapaKTEPUCTUKAMU SBJISIOTCS MOMEHTHI BBICILIUX MOPSJIKOB
MIOMEXHU M TOJIE3HOH COCTaBIAIONIEH 3allyMJIEHHOTO CUTHANIa W, ObUIM pa3pabdOTaHbl aITOPUTMBI HX
BbIYMCIIeHUS. Hiske NpuUBOAATCS TEXHOJOTHUU MPOBEICHUS BBIYUCIMTEIBHBIX AKCHEPUMEHTOB IS
MOCTPOCHUSI MOJIETM MOHHMTOPUHTA TEXHUYECKOTO COCTOSHUS 000PYAOBAaHMUS Ha paHHEW CTaguu U
OIICHKH JUHAMHKYU Pa3BUTHS HEUCTIPABHOCTHU C UCTIOJIB30BAaHMEM MOMEHTOB BBICIIUX MOPSIKOB TIOMEXU
U TIOJIE3HOM COCTABIISAIOIIECH.

MocTaHoBKa 3afiaun. Habmromaercst 3amymiteHHbIH ciaydaiitabix curaan G(t)= X(t)+E(),
COCTOSIIHU#I U3 CyMMBI TIosie3HoM cocTaBistomiei X(t) u momexu, E(t) KOTOpbie HEBO3MOKHO BBIJCTHUTH
u3 G(t). [Tomexa mosBUIACh B pe3yibTaTe BOSHUKHOBEHUS Ae(DEKTOB, HEUCIIPABHOCTEH, HEMOIAI0K U
T.11. [Tone3nas cocrapistorias X(t) u momexa E(t) moqunHsA0TCS HOPpMAJILHOMY 3aKOHY pacrpeieiCHus,

noMexa uMmeeT HysaeBoe cpeanee My =0. [Ipu 3Tom none3nas cocraistonias X(t) oueHuBaeT Tekyiee
COCTOSIHHE MCCIIEyeMOTO Ipolecca.
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Ilomexa ’xe IO3BOJSAET OLEHUTHh JUHAMUKY Pa3BUTHUs HEHUCIPABHOCTU. [l cirydaliHOTrO
nporecca G(t) MOXHO BBIYMCIMTH OLEHKM MAaTEMaTHYECKOTO OXumaHus Mg, mucnepcuu Dg,

CPEJIHEr0 KBAJ[PATUYECKOTO OTKIOHEHHUS Of, KOPPEIAIMOHHON QyHKIMU Ry; (1) MO TPajMIIMOHHBIM
dopmymnam [9]. IIpu 3TOM M3BECTHO, YTO HA MpaKTHKe Yaiie Bcero nmomexa E(t) u mosesnsiii curaan

X(t) mogumHsioTCs HOpMaNBLHOMY 3akoHy pacmpenxenenus, N(X;m, o, )=N(x);=M,, m_, Oy, 0z

MAaTEeMaTHUYECKUE OKUJIAHUS U CPEAHME KBAIPATUYECKUE OTKIOHEHUS E('[) u X (t):

2 7(X*m>< )2

N(g):%—me L N (x) = ———= }/ﬁe 2 (1)

Torna OYCBUAHO, YTO MOMCHTLI BEICOKHUX IMMOPAJAKOB IIOMEXU U MOJIC3HOM COCT&BJ’I?HOHIGI\/’I MOKHO
BBIYUCIIMTD IO BEIPAKCHUAM:

+00

o
Meg = [£'N(e)de, Mg = [ (x=my ) N(x)dx. )
S %

M3BecTHO, YTO HEYETHBIE IIEHTPATbHBIE MOMEHTBI HOPMAJIBHOTO paciipeae/icH s paBHbI HyITi0 [9].
O,ZIHaKO, KaK 6y21€T IIOKa3aHO HHXKEC, YCTHBIC MOMCHTHI MOJIE3HOU COCTaBJ’IﬂIOHIefI SABIIAKOTCA
YYBCTBUTCIIBHBIMU HHAWKATOPAMH H3MCHCHHA TCXHUYCCKOTO COCTOSAHHSA IMPOMBIINIJICHHOTO O6’I)CKT3,
0COOEHHO Ha HaYaJbHOM JTaIle 3apOKIACHUA )Ie(l)eKTa, a MMOMEXHU— MHAUKATOpaMu AUHAMHKU PAa3BUTUA
HEHCTIPaBHOCTH.

H03TOMy npeajiararoTCa TCEXHOJIOTHU IMPOBECACHUSA BBIYHUCIIUTCIBHBIX OJSKCICPUMCHTOB JIA
MOCTPOCHUSI MOJICJM TEXHUYECKOTO COCTOSIHUS OOBEKTa C WCIOJIb30BAHHEM MOMEHTOB BBICOKOTO
nopsiaka momexu E(t) u monesnoi cocraBmsroreit X(t).

TeXHONOrNN BbIYUCNEHNS MOMEHTOB BbICLUMX MOPALKOB MOMEXM W MOME3HOr0 CUrHaia
3allyMNieHHoro curHana. B pabGorax [2- 8] Obuto MOKa3aHO, YTO OICHKY aucriepcuu momexu E(t)
3amymiieHHOTO curHaia G(t) MOXKHO BBIYHCITUTD 110 BBIPAKEHHIO:

DgzﬁiG(iAt)G(iAt)—Z%iG(iAt)G((i+1)At)+%i6(iAt)G((i+2)At) =

=R (O)_ZRGG (At)+RGG (ZAt) - 3)

Torz[a (l)YHKI_[I/IH IIJIOTHOCTH HOPMAJIBHOT'O PACHPCACIICHUSA IIOMEXU E(t) C MaTeMaTH4YCCKUM

oxunannem My =0 Gyger [2-8]:

82

N* (8) — 1 ZSDL = 1 e 2(Rsg (0)-2Rgg (At)+Rsg (24t)) (4)
N {27 (Rog (0)— 2Rgq (At) +Reg (241))

O‘IeBI/II[HO, YTO BBIPA)KCHUC IJId BBIYUCICHHUA MOMCHTOB IIOMCXHU E(t):

2

e Pidg, (5)

+00

M;;q :I "(6)de mm MEq I \/ﬁ

B pa6orax [2-8] moka3aHO, YTO MOMEHTHI BBICIIMX TOPAAKOB MOJE3HOM cocTapistomen X (t)

BBIYUCIISIFOTCA T1I0 BBIPAXKCHUIO!

* A o 2 * 1 N - * *
Hyq = jqu*(X)dX,rne N*(X):ﬁe 2[o%) , My =m; :WZG(IM)’ D, =D;-D; (6)
- X i=1
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TexHonorun NPoBeAeHNs BbIYUCANTENbHBLIX 3KCMEPUMEHTOB W MOCTPOEHWE MOAENN BbICOKOIO
nopsaKa TEXHWYECKOro COCTOSHUA O06bekTa. Jlis mocTpoeHHMs MOJICIH BBICOKOTO IOPSIKA
TEXHUYECKOT'O COCTOSIHUS 00BEKTA OBLIN MMPOBCACHBI BEIYUCIIUTCIIBHBIC SKCIICPUMCHTEI.

Ha mepBom srtame ¢dopmupoBaiicss mosie3nbiii curHan X(f) B BHAE CyMMBI TapMOHHYECKHX
KOJICOaHHIi CO Cly4ailHOM aMIuTUTy o u ¢asoii [2-8]:

- 2nv . (27mv

X (t)=> | a, cosl —t+g, |+b,sin| —t+g,, 7)
v=l T T )

C noMoIbI0 reHeparopa CilydalHbIX 4ducea (OpMHPOBAIACh HOPMAJIBHO pPaclpeleeHHas

nomexa E(f) ¢ pasnuuHbIMM 3HAaYeHWAMH IapaMeTpoB pacmpenenenus m. =0,0, =,/D, .

[Ipennonaranock, 4YTO 3TO €CTh HCTHUHHAA MoMexa. DOpPMUPOBAIMCH 3aAMTYMIICHHBIE CHUTHAJIbI
G(iAt) = X (iAt) + E(iat) CyTb 3KCIEpUMEHTOB CBOJMJIACH K TOMY, YTO BBIYUCIISIIUCH MOMEHTBI

BBICOKHX TOPSIIKOB MMOMEXH W TIOJIE3HON COCTaBIIAIONICH 10 pa3paboTanHbiM anroputMmam (3)- (6) ¢

HCIIOIb30BAHUEM 3HAYCHHIT CPOPMUPOBAHHOTO 3amymieHHoro curuana G (iAt).

[TonydeHHblE 3HA4YEHUs] MOMEHTOB BBICOKMX IIOPAIKOB CPaBHMBAJIUCh CO 3HAUCHUSMU
MOMEHTOB, KOTOPbIe OBUIN BBIYHUCIIEHBI C HCHOIb30BAHHEM CT€HEPUPOBAHHBIX JUCKPETHBIX 3HAYCHUH
MOMEXU U MOJE3HON COCTaBIIAIONIEH. 3aTeM MpPOBOJMICS CPAaBHUTEIBbHBIH aHAIN3 U BBIYUCIISUINCH
OTHOCHTEJbHBIE IOTPEITHOCTH MOMEHTOB BBICOKHX MOPSAAKOB IOMEXHU H MOJIE3HOH COCTaBIAOIIEH
[2-8]:

Apg, =‘;,LEq ~ Mg V‘qu‘-loo%, Ay, = ‘uxq — Mg V‘uxq‘-loO% . Pe3ynbTaTel BRIYMCINTEIBHBIX
SKCHEPHMEHTOB MOKa3ajlH, YTO OTHOCHUTEIbHBIE IOIPEIIHOCTH MOMEHTOB BBICOKUX IOPSIKOB
nocratouno Mamst A, =0, A:qu ~0 wu 510 mOATBEPKEAET MOCTOBEPHOCTH pPa3spabOTAHHBIX

anroputMoB [2-8].

Ha BTOpOoM »3Tame ajisi MOCTPOCHHS MOJECIH BBICOKOTO IMOPSAKA TEXHHUYECKOTO COCTOSHHS
00bEKTa aHAIM3UPOBAIKMCH 3HAYEHUSI MOMCHTOB BBICOKOTO MOPSIKA MOJIE3HOU cocTapistomieit E(t) u
nomexu E(t) B pasmmunbie MOMeHTHI BpeMenu ti, i=1,2,3,...., ¥ COCTaBISUINCH MATPHUIBI TEKYIIETO
TEXHHYECKOTO COCTOSIHUS OOBEKTa W JUHAMHKH DPAa3BUTHS HEHCIPABHOCTH. Marpuiia TEKyIero
TEXHHYECKOTO COCTOSIHHS OOBEKTa COCTOMT W3 3HAYCHHWH MOMEHTOB BBICIIHX IMOPSIKOB ITOJIC3HON
cocrasisronieit E(t), a MaTpuIa AMHAMUKHN Pa3BUTHSA HEUCIPABHOCTH— U3 3HAYCHHUI MOMEHTOB BBICIIIHX
nopsakoB momexu E(t).

3areM MPOBOIUTCS aHAJIU3 MOJYYECHHBIX Pe3yIbTaTOB. UTOOBI CY/IUTh O TEKYIIEM TEXHUIECKOM
COCTOSTHUM 00BEKTa HEOOX0IMMO, YTOOBI OJTHO BPEMEHHO BBITIOJIHSIIMCH YCIIOBHS, YKa3aHHbBIC B KOXKIOU
crpoke Tabmuubl 1. YToObl CyauTh O JAMHAMUKE PAa3BUTHS HEUCIPABHOCTH HEOOXOJWMO, YTOOBI
OJTHOBPEMEHHO BBITIOJHSITUCH YCIOBHS, YKa3aHHBIC B KaXJI0W cTpoke Tabuuiel 2. Huke nmpuBoasTes
Pe3yJIbTaThl BHIYUCIUTEIBHOTO SKCIIEPUMEHTA, XapaKTEPU3YIOUINE TEKYIIEe TEXHUIECKOE COCTOSHUH
00BEKTa U JUHAMHKY PAa3BUTHSI HEHCIIPABHOCTH.

W3 ananu3a TPOBEACHHBIX BBIYMCIMTEIBHBIX AKCIIEPUMEHTOB CIIEAYET, 4YTO HEOOJIBIIOEe
M3MEHEHHE CPEJIHEr0 KBaJAPATHUECKOIO OTKIOHEHHS ITOMEXH HJIM MOJIC3HOM COCTaBJISIONICH IPHUBOIUT
K OOJIBIIMM HM3MCHEHHMSM 3HAYCHHH MOMEHTOB BBICHIMX MOPSAKOB. TOrja Mo 3HAYCHHSM IOPSIKa
MOMEHTa MOKHO OIEHUTh U3MEHEHHE B TEXHUYECKOM COCTOSHUH U ONPEACTUTh TUHAMUKY Pa3BUTHUS
noBpexaeHus. VIMeHHO 3Ta 0COOEHHOCTh MOMEHTOB BBICHIMX TMOPSAKOB JENaeT HX JOCTaTOYHO
YyBCTBUTEIbHBIMH MHIUKATOPAMU U3MEHEHHUS TEKYILETO COCTOSIHHUSI OOBEKTa, a TaKKe OMpeAeNCHH
JMHAMHKY PAa3BUTHS OBPEXKICHUS HA HAYaTbHOU CTaIuu. DTO CBOWCTBO MOMEHTOB JIa€T BO3MOXKHOCTh
MOCTPOUTH MOJIETTh TEXHUYECKOTO COCTOSIHUS 0OBEKTa Ha paHHEH cTauu U3MEHEHHSL.
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Tao6.. 1. JlanHbIe 0 TEKYIIEeM TEXHHYECKOM COCTOSIHUU 00BEKTa

Cocrosuue 3HAYEeHUS MOMEHTOB st X (t)
o0beKTa
He O %4 = Ox, Mo, T Hxz, | Mg = Hxag,, Hxs, = Hxey.,
M3MEHMIIOChH
Gy, =20.00 Hy,, =400 Hyq, =480000 Hyg, =960000000
Gy S20.00 | py, =400 | iy, =480000 | piy  =960000000
MOHET 0% ¥ | Mxa ®Hxz, Hxa, ® My, Hxe, # Mxeyy
M3MEHHTBCS
Gy, =20.00 | iy, =400 i, =480000 | Bys =960000000
Gy s, =400.04 | i,  =480096 | piy,  =960288036
=20.001
HaHACT Gxti ~ GX&(M) Hx % i Hx 2y Hx Aing) > ux‘lti ! Hx 6y(isa) >> l'l)(ﬁti !
MEHSAThCA
Gy,=20.00 | Hy, =400 Hx gy <Hyq, Hxeyg <<y,
Oxy =201 | Hxz, =40401 |y =480000 | 1y, 960000000
Hys,, =489672 | iy,  =989162409
FISMCHITIOEh Ox, # GXt(iu) Hg, > Hix 2i(isa) Hx H(in) >>Hyg; Hx Byiay >>Hxg;
Oyx,=20.00 | Hyp <My, 1) Hx gy <<Hyy, Hx6yi <<Hxs,
Oxy 208 | 1y, =400 My, =480000 | Hyg =960000000
Hx 2(in) =432.64 | ux H(i) =561532 Hx By(ina)
=1214706258
CHJILHO Oy, >0X(M) Hxa, >> My . My, >>Hy g Hx 6y, >> Uy
M3MEHUIIOCh
Oxa SOxy | Mxa SSHxz, | Mgy, <<Hxy Hxe,,, <<Hxe,
Gy, =20.00 | iy, =400 Iy, =480000 | Ky, 960000000
Gxt(iﬂ) :23 MX 2 t(i+1) _529 MX 4t(i+1) :839523 MX 61(i+1)
=2220538335

Taba. 2. JlanHbIe 0 TUHAMUKE Pa3BUTHUS TOBPEKICHUS

Z[I/IHaMI/IKa Pa3BUTHA
TIOBPCIKIACHUA

3HaueHUsS MOMEHTOB s E(t)

HE CYIIECTBYET Op, =0, Mg, =Hip | Heg = Hea,, Hee, =M,
GEti =2 uEzli =4 ME4ti =48 “Eﬁﬁ =960
cYEl(iJrl) = MEZ (i+1) ME4 (i+1) _48 ME6 (i+1) 960
HECYIICCTBCHHOC U GE“ NGEl(M) “Ezn “’EZ () “E‘h. ME4 (#41) “Eﬁt, ?que (i)
pa3BHUBaETCS
HEMHTEHCHBHO =20 Mgy, =4.0 Heq, =48.0 Hes, =960
Op,, Z2.001 | Rg,  =4.004 | pg, =481 | =962.9
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He omyrumoe n Op, ~Op Mo, # Mo Meq, o >Hes Hee,  >>Heg,
pa3BUBaETCS C ) () () (1)
HEOOIBIION Ok, =2.0 Hea, =4.0 l'lE‘lt(m) <K, l'lE‘St(m) <<Heg,
WHTCHCHUBHOCTBIO _ —
GEt(iﬂ) =21 uEzt(iﬂ) =4.41 HE4ti =48.0 “Eﬁﬂ =960
Hea,,., =58.344 Mes,., =1286.49
OILI[yTHMOE H
o Ok, 7éGEt(iﬂ) ey ZHear | Heag, 27 Hea | Pesg, > Hes,
pa3BUBaEcTCS
YCKOPEHHO Og, =2.0 Hez,,, <He, Heag,, <<Heg, Hee,,, <<Hes,
c, =25 - - -
Et(i+1) “’Ezﬂ —40 “E4ti —480 “’Eﬁﬁ —960
Hez,,., =6.25 Hea,,., =117.19 Mes,,, =3662.1
CHJIbHOE U
Ok > Oy Meg,,, >>Hez, o | Heag,, >>Hea o | Hes,, == Hes, o
XapaKTepU3yeTCst
<<
MHTCHCHBHBIM GEt(i+1) < GEti l’lEzt(iﬂ) Hez, uE4t(i+1) << lJ'E41i Mee,,., << uEGti
pa3BUTHEM ~
GEti =2.0 “’EZN =4.0 uE4ti =48.0 MEGN =960
= =8.41 = =8922.35
Oy, =2.9 Mea My, 2212184 | 4,

3akiouenue. [IpoBeseHHBIE MCCIIEIOBAHUS TIOKAa3aid, YTO KCIOJIb30BaHUE pa3paOOTaHHBIX
TEXHOJIOTUH B CHCTEeMaX MOHUTOPUHTA M KOHTPOJS TO3BOJIAET CBOEBPEMEHHO OOHApYKUTh
MOBPEXKJCHUS WJIM HEUCIPABHOCTEW HAa HayallbHOM CTaguM M YCTPAHUTh MPHUYMHBI, BBI3BABIIHE HX
nosiBieHus. Kpome Toro, ompezaensisi TMHAMUKY Pa3BUTHS HEHCIPABHOCTH B MOMEHT 3apOKJIEHUS
nedekra, MOXXHO OTrPAaHMYUTHCS TPOBEIECHHEM NPO(HIAKTHYECKUX palboT, HE JOBOAS IO
JOPOTOCTOSIIEr0 KaTUTaIbHOTO peMoHTa [2-8].
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MEXIAYHAPOIHASA MYJbTUMO/JAJIBHAS IEPEBO3KA CKOPOIIOPTALINXCHA
rey3oB
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AHHoTanus. B ctarbe paccMaTpuBaeTCsl HOBBIE MOJIXO/bI K YIPABICHUIO MIEPEBO30YHBIM IIPOLECCOM
CKOPOMNOPTSAIIMXCS T'PY30B B MEXKJYHAPOJIHBIX IEPEBO3KaX. DTOT BUJ 3KOHOMHUKU IO IEPEBO3KHU
CKOPOMNOPTSAIIMXCS TPY30B OTHECEH K MOJENIN SKOHOMHKE JepuIUTa. SIBIsSeTcs SKOHOMHYECKU
BBITOJIHBIM H3-32 HEBO3MO>KHOCTH HAWTH aJ€KBATHOM 3aMeHBbI NEPEBO30K OT JBepH A0 nBepu. Llenb
TOBAPOIBUKEHHMSI IOJJOOHBIX I'PY30B €CTh LIMKINYECKast U3MEHSIOIEEeCs 110 aHAJIOTUH ITyTEM BBIpaOOTKU
QITOPUTMOB TOBEACHUS Yepe3 YHHUBEPCYM €€ PEeTpPOCNeKTHBBI. Bce coObITHSI B LM MO BPEMEHU
YHOPSAA0YEHBl U PEryisipHbl. [lepeBo3ka MpoUCXOAUT MO CXeMe HAKOIUIEHHUS Ipy3a, MepeMelleHus B
Ky30B aBTOMOOWJSI M mpeoOpa3oBaHHs T.e. NepeBO3KM u3 NyHKTa A B nyHKT b. Ilo mapamerpy
CUHXPOHM3AIMM YYaCTHUKOB LIE€MH, MEPEBO3UMBIM I'pPy3 OTHECEH K pEeCcypcaM-IIEHHOCTSIM, a €ro
IepeMeIlleHue C TOMOLIbI0 PECypcoB- 3arpar: MHGpopMmanuu, (UHAHCOB, SHEPrHM, MaTEpHAJIOB,
TPYAOBBIX pecypcoB. [IporieccHOCTh uepe3 TPOMUHOCTh U3MEHEHUS COCTOSIHUS ITpeaMeTa Tpyaa (Tpy3a)
SIBJIIETCS OCHOBOM MeXaHHM3Ma MEHEKMEHTa W MapTHepCTBAa yYaCTHHUKOB LieTH. Perymupyercss oHa
CIeLUaIbHBIMUA JJOKYMEHTUPOBAHHBIMU ITPOUIIAMHU.

KiroueBble c10Ba: aBTOMOOWJIBHBIA TPaHCHOPT, CKOPOHOPTSIIUICS TPy3, 3aKOHBI (POPMHPOBAHUS
CUCTEM, JETCPMUHU3M, YHUBEPCYM

INTERNATIONAL MULTIMODAL TRANSPORTATION OF PERISHABLE CARGO

Hamidov Namik Ragif- PhD in techn. sc., ass. prof., department of Transport construction and traffic
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Aslanov Zabit Yunus- doctor of techn. sc., prof., department of Standardization and Certification,
Azerbaijan State Economic University, aslanov.zabit@mail.ru
Abdullaeva Sevinj Museib- lecturer, Azerbaijan State University of Economics,
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Abstract. The article discusses new approaches to the management of the transportation process of
perishable goods in international transport. This type of economy in the transport of perishable goods is
related to the economy model of deficit. It is cost- effective due to the inability to find an adequate
replacement for door- to- door shipments. The chain of distribution of such goods is cyclically changing
by analogy by developing algorithms for behavior through the universe of its retrospectives. All events
in the chain are ordered and regular in time. Transportation takes place according to the scheme of
accumulation of cargo, moving to the car body and converting it transportation from point. A
to point B. According to the parameter of synchronization of the chain participants, the transported cargo
is related to resource values, and its movement by means of resource costs: information, finance, energy,
materials, labor resources. Processuality through the three fondness of changing the state of the object
of labor (cargo) is the basis of the mechanism of management and partnership of chain participants. It is
governed by special documented profiles.

Keywords: road transport, perishable goods, laws of system formation, determinism, universal
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B Hacrosiiue BpeMsi CIipoc Ha MEPEeBO3KU, U B YaCTHOCTH, HA MEPEBO3KY CKOPOIMOPTSIIIUXCS
TPY30B BBIPAXKACT COBOKYIHYIO OOIECTBEHHYIO MOTPEOHOCTH B ATOM BHJE NEpeBO30K. U 3mech, k
3aKOHaM, MO0 KOTOPBIM (OPMHUPYETCS BCSKas CHCTEMa OTHOCSTCS: 3aKOH OpPraHM30BAaHHOCTH, 3aKOH
mo00pa, 3aKOH MEPHI, T/Ie YIIPABJISIOT CIIPOCOM— CTHMYJIUPYIOT, COACUCTBYIOT U PETYIIHPYIOT €T0.
DBOJIIOIHS OCYIIECTBIISICTCS ITyTEM 0TOOpa MPU3HAKOB, IETCPMUHUPOBAHHBIX CTAOMIHHBIM Pa3BUTHEM,
TJIe B ICTEPMHU3ME ECTh OIPEICIICHHAS )KECTKOCTh CBSA3CH KaKk MEXIy (bazamu 0JTHOTO TpoIiecca, Tak U
MEXIy IMPOIeccaMu, 4TO oOecreurnBaeT (OPMUPOBAHME YCTOWYMBBIX COIUAIBHBIX CTEPEOTHIIOB U
YCTaHOBOK JIK000TO0 IpolLecca.

[ToTpebiieHne ecTh ABIIKYIAS CHJIa SKOHOMHUYECKOTO Tporpecca, Tlie pasMep MmoTpeOuTesnei B
OTIPEICJICHHBIN MEePHO/I BPEMEHH, BHIPAKEHHBIN B MPOIEHTAX, HA3bIBAIOT PEUTHUHTOBBIM MPOIIECCOM K
YCJIIOBUSIM BBEJICHUSI OM3HECAa Ha TPAHCIIOPTE OTHECEHO MHUHHUMAIIBHOE MPUCYTCTBHUE KOHKYPEHIIMHU
BHYTPH OTpPACIU MEXIY pPa3HbIMH BUJAMHU TPAHCIOPTAa U €CTh CTAOWMIBLHOCTH MOTPEOJICHUS TpPaHC-
MOPTHOU TIpoaAyKIuH (yciyr). B nmpuniume, cneruduka nepeBo3KH CKOPOTIOPTALIUXCS TPY30B OT IBEPU
JI0 JIBEpU M CICIHAIU3UPOBAHHBINA TOJIBIKHOM COCTaB, MO3BOJISIOT STOT BHJ MEPEBO30K OTHECTH K
MOJIEI SKOHOMHUYECKOTO AePUIIMTA, KOT/Ia MpeaIararoTcsi He YCIyrd, CTOMMOCTb, KOTOPBIX pacTeT
BMECTE C Ka4yeCTBOM, a JENAl0TCs MPEAJIOKEHUS, KOTOPHIM IPAKTHYECKH HEBO3MOXKHO HAWTH
aJICKBaTHOM 3aMEHBI.

[To muenuto uccnenorarens M. [lopTepa, 1enodka MOTPEOUTENBCKOW IIEHHOCTH ATOTO BHAA
MEPEBO3KH, HAYMHACTCS C HAYaIbHOW CTaauU JBW)KEHHUS JOCTABKU CKOPOTMOPTSIIECHCS MPOTYKIIHH
MacCOBOMY WJIM €IMHUYHOMY MOTPEOUTEI0, YTO MOXKHO CUMTATh OCHOBHBIMHU M BCIIOMOTATEIbHBIMHU
BHJIaMH JICATEIILHOCTH B 1M TOBAPOJBIDKCHHS 1O CO3JIAaHUIO €€ TOTPEeOUTENhCKOM meHHOCTH [1].
B3aumMoselicTBue BHYTpPH II€MHA OCYIIECTBISAECTCS B (OpME MHUKIMYHOCTH, T.€. TAKOTO MeXaHW3Ma
JBUKEHUS U Pa3BUTHUS, KOTOPBIM orpesesseT ¢ 00g3aTebHbIM y4acTHEeM YeoBeKa (KaK COI[HaIIbHOTO
(dakTopa), cymecTBoBaHUE JTIO00N MCKYCCTBEHHOW CHUCTEMBI, T.K. YEJIOBEK B OOIIECTBE HaXOIUTCS B
MPOCTPAHCTBEHHOM U3MEPEHUH €T0 CYIIECTBOBaHUSA [2].

Llens TOBapOABMKEHUS €CTh arperupoBaHHasi CJIOXKHasi CUCTEMa T.€. 00beIUHEHNE HECKOIbKHUX
00BEKTOB JBMXKEHUS C UX MTapaMeTpaMH B AJIEMEHTHI 00Jiee BHICOKOTO YPOBHSI C MX COTJIAaCOBAaHUEM BO
BpeMeHH (OI0KETHBIM, a HE aCTPOHOMHUYECKHM ) TIOJIOOHBIM CHCTEMaM MPHUCYIIHA CBOKWCTBA PA3BUTHS U
a/IafTalliy K HOBBIM YCIIOBHUSIM ITyT€M CO3JaHUS HOBBIX 2JIEMEHTOB CO CBOMMU CBS3SIMU, JIOKaJIbHBIMU
LEeISIMU U CPEICTBAMHU MX JocTkeHus. Hu ogHa oTpacib, B TOM YUClE U TPAHCIOPT, HU CEKYHJIbI HE
CTOUT Ha MECTE U HE SBJISETCSI OKOHYATEIBHOM, YTO MPUBOAUT K MOSBICHUIO psAJia MOHATHH, KATErOpUid,
MOIX0JI0B, KOTOpBIE 00JIeryaroT MOHUMaHUe CYTH SIBJICHHSI, Ipoliecca, TexHonoruu. [lpu stom, moboe
JIeJI0 I0JDKHO OTJIMYAThCS KAaKOM-HUOYIh MpUMeYaTeIbHOM 0COOEHHOCTBIO, T/I€ CUTYAIHsl TOCTHKEHUS
HOBOTO BCErJa CBsI3aHHA C MOMCKOM MOA0OHOCTH.

AHanorusi— 53T0 NPAKTHUYECKOE YNOTpeOJieHHe, ONEepUpyIollee C YyXKe HaNJACHHBIM, YKe
MOHATHBIM, TOCTUTHYTHIM. [Ipy 3TOM, pa3MbIIUIAS HAJl MPOLIECCOM UIIYT BHaYalle 000CHOBBIBAIOIIYIO
OTMOpY MBbICIIH, Tiepedupas BCcEe H3BECTHbIE IOXOXKECTH, U IO 3aBEPUICHUI0 PAcCMOTPEHUs
OCTaHABIIMBAIOTCS HA IMpoliecce OIM3KOM K aHanuzupyemomy. U 31ech, Bce HOBbIE 3HAHUSI BOSHUKAIOT
M0 MPUYMHE MOCTHKEHHS TITyOMHHOTO HAa3WUJaTeNbHOTO, CMBICIIa paccMaTpHBaeMoOro Ipolecca, e
WM3MEHEHHUS OIYIIECHHUS €ro peaan3alii 03HaYaloT U3MEHEHHS B OTHOIICHUSIX MEX/Ty COCTABIISIOIIUMU
3TOTO Mpoliecca.

Kputnueckumu napamerpamMu BHEUIHEH Cpelbl Kak Cpelu JEWCTBUS LEMU TOBAPOJBHKEHHS
SABISAETCSA TEeMI M3MEHEHMH oOIlecTBa TMOJA BO3ACHCTBHEM ONpEAENEeHHBIX HWHHOBAIIMOHHBIX
pe3ynbTaTOB. 3alllUTHBIE PEAKLIMM CUCTEMbI K ONPEJCICHHBIM BUJAaM W3MEHEHUN BO BHEIIHEH cpene
OCHOBaHBI Ha BBIPAOOTKE aNTOPUTMOB TOBEJEHUS uepe3 MPUHILHUIBI U YHHBEPCYM B Ipoliecce e
PETPOCTIEKTHUBBI.

[TpuHIMI— 3TO colMaIbHas TaHHOCTh CIIOCOOHAsI 3aTparuBaTh OMPEIeTICHHbIE MHTEPECHI JTFOICH.
YHUBEpPCYM— 3TO KOT'/Ia BCEICHCKOMY IeIoMY NMpUCyI 3HPEeKTHBHO pabOTArOMINf MEXaHU3M Pa3BUTHUS
MOCIIEAYIONUX JCeUCTBUNA Ha 0a3e TMPEIIecTBYIONINX pa3orpeBaloIIuX Bo3aeicTBuil. UYepes
ONTUMaIbHOE (HOPMATUBHOE) KOJMYECTBO BPEMEHH, CHII U CPE/ICTB.
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[Tpon3BoACTBO YCIyr Ha TPAHCIOPTE, UX paclpenesieHHe OOMEeH M MOTpeOJIeHUE SBISIOTCS
00s13aTeIbHBIMA M (QOPMUPYIOIIMMH IKOHOMHMYECKHE OTHOIIEHHUS. Yciyra MmpuoOpeTraeT moTpedu-
TEJILCKYIO (JOPMY, TOJIBKO MPH €€ pean3anuu B chepe oOpaieHus 1 BOCIPOU3BOICTBA.

Ha pbiHke TOBapoB MHOTPEOUTENHCKOTO CIPOCA, B YACTHOCTU HA MPOAYKTHI NMUTAHUS, BKJIOYas U
CKOPOTIOPTSIINECS, 3aTpaThl HAa MX IPOU3BOJACTBO cOCTaBisAIOT 10% B cTpykType ce0ecTOMMOCTH
MPOIYKIMH, & CTOMMOCTb WX JJOCTAaBKM KOHEYHOMY HOTpebuTento nocturaet 50%.

[IporHo3 cTpyKTyphl pbIHKA T'py30IE€PEBO30K cKoponoptauieiics npoaykuuu B 2020 roay mno
BHUJAM TPAHCIIOPTA TAaKOB: aBTOMOOWIBHBIN— 74,5%, Xenesnomopoxusii 14,3%, peunoii— 0,2,
Mopckoi— 0,5, aBuarmonssii 11,0%.

OOMeH ToBapaMM OCYILECTBJISIETCSI HA OCHOBE UX CTOMMOCTH, BEJIMYMHA KOTOPOH U3MepseTcs
0OLIECTBEHHO HEOOXOIMMBIMH (Ha OCHOBE HOPMATUBOB (METPHK) 3aTpaTaMu TPyJa, a TAKKE YPOBHEM
CIpoca U MpeAJIOKEHUS Yepe3 OpraHu3alMOHHble HHHOBAIINY, /1€ IPaBWJIa PEryJIUPYIOT IPOLECCHI, a
METOJIbI— BBITIOJTHEHHE JAeHCTBUU W omeparwil. s >QQexkTHBHOM ONTUMM3AIMUA TPOIECCOB
HE0OX0IMMO MMETh Bcerja OOJIbIIe PEryIupyeMBbIX MMapaMeTpOB, YEM DPErYIHPYEMbIX MEPEMEHHBIX.
[Tpu >TOM 3aKOHBI MEXaHUKH M (PU3MKH OTHOCSTCS K BO3MOXKHOCTSIM KOMIIAHWH, T1e (POpMarbHOCTH
(YHKIIMOHUPOBAHUS PEaM3yIOTCsl B BUJE 3alpeToB, oOpeMeHeHuM U orpanundyeHuil. Hauboiee
MIPENNOYTUTEIBHON OpraHu3aliei e TeNbHOCTH SIBIISIETCS CUCTEMHO- aJTOPUTMUYECKUHN TOJIXO], T.€.
OCYILIECTBJICHHE  OIpPENEJICHHON  IOCIeN0oBaTeNbHOCTH  (Da3bl  MPOIECCOB, JIETEPMUHPOBAHO-
MIPUBOIALICH K 1IeJIEBOMY pe3yibTary.

ST

L . Nl

Puc. 1. Cratuctika nepeBo3Kd CKOPOMOPTALIUXCS IPY30B aBTOMOOHIBHBIM TPAHCIIOPTOM 32
2015- 2020 rr

[Iponecc opraHu3anuy palMoOHANBHOTO (QYHKIIMOHUPOBAHUS LIEH TOBAPOABUKEHHUS, CBOIUTCS
K BBIOOpY palMOHAIBHBIX IMyTeH TOCTHMXKEHus Lened sTtol mnenu. K mpuHIuUmam panvoHaabHON
OpraHM3alMy OTHOCATCSA: HAJIM4YUE IIeJIed, 2JaCTUYHOCTh JEUCTBM, yCTOMYMBOCTB, Pa3lEICHHUE U
Koollepalusi TpyJa, JHMHEHHOCTb, HPSIMOTOYHOCTh PECYPCHBIX TOTOKOB, TuOKocTh. [lonoOHbIE
IMPUHLIMIBI OpPraHUu3allMid  CO3JAaI0T MHTErPALlMOHHBIE HM3MEHEHUS B CHCTEMax, OIMCHIBAEMBIE
SKCMOHEHIMAIbHBIM 3akoHaMm [3]. Ilpu 3TOM, Bce COOBITHS MO IMEpPEMEIIEHUI0 TOBAPHOM Macchl
IIPOUCXOJAT BO BpEMEHH YIOPAIOUYEHHO U PETYIISPHO, IPH KOTOPBIX IPUYMHBI BCETJja IPEAOTIPEACIIAIOT
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CIICZICTBUE, 2 U3MEHEHHS OJHON MEpEeMEHHON MPOUCXOJAT TOJBKO B OJHOM HarpasiieHHH. U 371ech,
OM3HEC €CTh YKOHOMHYECKAs IeATEIbHOCTD, JArONasi OOIIECTBEHHYIO TPHOBLIb.

VYrpaBieHrne OTKIIOHEHUSIMH OT 3aIlJIaHHPOBAaHHBIX OM3HEC- TIPOIIECCOB B IIETIH TOBAPOIBMKECHUS

MO3BOJISIET COKPAaTUTh IMOTEPU B HHUX, YBEIMYMUTH 3amac (PMHAHCOBOM NPOYHOCTH W PACHIUPUTH
BO3MOKHOCTH TPAaHCIOPTHOTO TPEANPHATHS B KOHKypeHUIWH. Llemb TOBapOJBIKEHUS— 3TO
MOCIIEIOBATEIbHOCTh ~ COOBITUH, TpenHa3HAuYeHHas JUIs  YIOBJIETBOPEHHsI IOTpeOHOCTEH B
CKOpOTIOPTAIIMXCA ~TPOAYKTaxX. 37ech JIOTWMYECKas Ielb TOBAaPOJABIKECHHS MOJpa3yMeBaeT
COBOKYITHOCTb JIOTUCTUYECKHUX OTIEpPALii 10 M3MEHEHHIO COCTOSIHUI IpeaMeTa Tpy/aa, Kak OCHOBHOTO
MOHATHUS B JICSTEIHLHOCTH YEJIOBEKA, COCTOSIIETO M3 €r0 HAKOIUICHWS, MEpEeMEIIeHUs] U M3MEHEHUs,
BBITIOJTHSEMBIX MIOCJIEIOBATEIBHO, C MOMEHTA 3apOKICHHUS TOBAPOMIOTOKA (O IMH BIIJIEIIEI) 10 MOMEHTA
MOSIBIICHUSI IPYTOTO BIIA/IENbIIa TPy3a Ha COOTBETCTBYIOIIEM OTPEOUTEIHCKOM PBIHKE.
B xadecTBe npenMeToB Tpy/a, WIH PECypCcOB- IIEHHOCTEH, BBICTYAeT HH(POPMAIIHS, SHEPTHS, MaTePHS.
ComnpsKeHHOCTh COBOKYITHOCTH TPOIIECCOB BHYTPM 3BEHA HaJ MpPEAMETOM Tpyda (HaKOIUICHHE,
nepemMernieHue, mpeodpa3oBaHue) Kak yHHBEpPCYyMa (QJrOpuTMa) OpraHU3allH ACSTEIIbHOCTH, €CTh
CIOCOOHOCTh BHYTPH IIETIH JIMKBUIMPOBATH CTHIKOBBIE Y3KHE MECTa MEX]Iy COCTABIISIONIMMH [IEMTH Ha
OCHOBE JIOTUCTHYECKUX TPHUHIMIIOB (TIpOJaBel- NOTPEOWTENh W B3aWMHOW OTBETCTBEHHOCTH).
Hoctrmxenne TpeOyeMOW CTENEHM CHUHXPOHM3AMM [0 IapamMeTpy B3auUMOJCHCTBUS Ha OCHOBE
JOTOBOPHBIX OTHOIICHUH B IIENTM TOBAPOIBMKEHUS TOJDKHO COCTABIATH 65- 70%.

[Mon peryasipHBIM MEHEIPKMEHTOM B MMM TOBAPOJBIKCHHS ITOHMMAETCS OpTaHH3aIlHs
MIPOIIECCOB YIpaBJeHUs (TUITAHUPOBAHUE, KOHTPOJIb, yUET, aHAIN3, KOOPIMHAIINS, KOMMYHHUKAIIHH), KaK
COBOKYITHOCTH OIEpaluii, BEAyIUX K OOpa30BaHWIO W COBEPIICHCTBOBAHHWIO B3aWMOCBSI3H MEXITY
3BEHBSIMH IIETIH TOBAPO JIBHKCHHUSI.

Onepanuu Mo U3MEHEHHUIO COCTOSTHUIO MpeIMeTa Tpyada (pecypca- LEHHOCTH) OCYILECTBIISIETCS
MOJT BO3JICHCTBHEM pecypcoB- 3arpaT (uMHbopMamwus, (UHAHCHI, MaTEpHAIIbl, YHEPTHUs), UMEIOIINUX
MpsIMOE HarmpaBJeHUE ABMKEHUA 1 WH(OpMAaLUY, SHEPTruu, MaTepUaIoB U 00paTHOE IBMKEHUE IS
(bMHAHCOB M TPYIOBBIX PECYPCOB B COOTBETCTBHM C 3akoHaMu ¢Gu3uku. [lomobHOE B3amMooOpaTHOE
JIBIKEHHUE PECypcoB B Tporecce (yHKIIMOHUPOBAHHWE IIENeld TOBApOJBIDKCHHS co3maeT 3¢hGdeKT
CUHEpPruy, HO IPU YCIOBUH, YTO PECYpChI- 3aTpaThl HAINIPABJICHHBI NMPU ABHKEHUU MPOTHUBOMOJIOKHO
Apyr Apyry.

Tak oOpa3om, peryaspHbli MEHEIKMEHT MpEeJIoJiaraeT OpPraHu3allli0 €ro OCHOBHBIX COC-
TaBISIOLIUX: CTPYKTYPY, PUHAHCHI, OM3HEC-TIPOLIECCHl, MAPKETHHT, YYET, SKOHOMHKY, JIOTUCTUKY. Tak,
OU3HEC-TIPOIIeCcC aHAIN3a PhIHKA MEPEBO30K J0KEH BECTUCH B HAIIPABJICHUSIX:

— o0mui aHamu3 pbIHKA aBTOTPAHCIOPTHBIX IMEPEBO30K (POCT pBIHKA, AJIACTUYHOCTH, OCHOBHBIE
TPEH/Ibl); aHAIU3 PhIHKA OTHOCUTEIHHO BUIOB MEPEBO30K (CTENEHb HACBIIICHUS, KaK MOJENIEH PhIHOK
HOBBIE TMPEIJIOKEHHUS); aHAU3 PBIHKA OTHOCHUTEIBHO IEPEBO30K CKOPOMOPTSIIUXCS IEPEBO30K
(cTpyKTypa crpoca, CTENeHH B3aUMO3aMEeHSIeMOCTH, CHUJIa MIO3UIIMK 3TOTO BHJIAa IEPEBO30K HA PHIHKE);

— aHaJIM3 YYaCTHUKOB PBIHKA: MEPEBO3YMKHU (PbIHOYHAS, MPOU3BOACTBEHHAsI MIPOrpaMMa, aCCOPTHUMEHT
BHUJIOB TIEPEBO30K); KOHKYPEHTHI (HACKOJIbKO CHJIBHBIH KOHKYPEHT, HACKOJIbKO CHUJIIbHA €ro
MIPOM3BOJICTBEHHAsI TpOrpamMMa, OTJIMYHUS OTHENbHBIX MEPEeBO30K KOHKYpEHTa MO €ro peajbHbIM
XapakTepucTukaMm (mo crmoco0aM pachpoCTpaHEHHs], MO LIeHEe U T.1.); MOCPEIHUKU (Kakue (QYyHKIUU
BBITIOJIHSAIOT, CTPYKTYPA, MOKPBITHIE PHIHKH ); BCTIOMOTATENIbHBIE CITYKObI (Kakue (DYHKIIUU BBIMOIHSIOT);
norpedutenu (HOTPeOHOCTH, TMOKyHaTeabHas CHOCOOHOCTh, OTHOIIEHHWE C MEpeBO3YMKAMHU, HE
COOTBETCTBUE UX pEAIbHBIM XapaKTePUCTUKAM K TpeOyeMbIM, IEPEeBO3KHU IIa3aMH NOTpeOUTeNs);

— aHaJIW3 «MapKeTUHI MHUKC»: NEepeBO3KU (ACCOPTHMEHT, MPOM3BOJCTBEHHAs IMporpamma, T'MOKOCTh
NPENpUATHs); MPOJBUKEHHUE YCIyr (CTENeHb H3BECTHOCTH IEPEBO3UYMKA, MOJXOMISIIUE pEeKIaMHbIE
HOCHTEIH, peKJIaMHasi CTpaTerus); 1ieHa (YpOBEHb IIEHbI, BapHallUs IIeH, CUCTEMa CKHUJIOK); TUCTPUOYIIHS
(TIIOTHOCTH OXBaTa, BO3MOXKHOCThH PACIIPOCTPAHEHHUS, TPEUMYILIECTBA PACTIPOCTPAHEHHUS);

— aHaJIM3 OKpYXKaIIeH cpensl: mpupoja (KIuMmar, WHPPACTPYKTypa); SKOHOMHKA (IKOHOMHYECKHE
MOKa3aTeNy, KOHBIOHKTYPa, 3KOHOMHUYECKHH poOCT); OOIIECTBO (COIMAalIbHBIE HOPMBI, >KU3HEHHbBIE
MIPUBBIUKK); TEXHOJOTUS (HAayKa, TEXHUUYECKUH MPOTpecc); MpaBO M MOJUTUKA (MPABOBBIC HOPMBI,
MOJIUTUYECKHE YUPEKIACHUS).
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JleTanbHOCTh, MH(POPMALIMOHHOTO pECypca MOXKET OBITh YBEJIMYEHA 33 CUYET HCIIOJIb30BAaHUS
00JIBIIIOr0 KOJMYeCcTBa (haKTOB, apryMEHTOB, MHEHHH. lIpomeccHOCTh depe3 TPOMYHOCTH (Pa30BBIX
COCTOSIHUH B PpErylsipHOM MEHEIKMEHTE €CTh OCHOBa €ro CHUCTEeMOOOpa30BaHHMA B BHUJE
OpPraHU30BaHHOTO CHJIBHO CTPYKTYPHPOBAHHOTO MEXaHU3Ma.
3n1ech TpoIecchl JIeTePMUHHUPYEMBI, T.€. B3aUMOJCHCTBYIOT TOYHO MpPEIBHAECHHBIM 00pa3oM, e
JOTUCTUKA DPAMOHAIM3UPYET CHUCTEMY MEHEDKMEHTa TIIePeBO30K C TOYKH 3PEHUS SKOHOMHUHU
COBOKYITHBIX 3aTpaT B LIEMTH TOBAPOIBUKCHUSI.

Torma mocnenoBaTenbHOCTh B JIOJATOCPOYHOM TEPCIIEKTHBE— KOHLEHTpAIMS YCHIMH B
CPEIHECPOYHOH MEPCIEKTHBE U M300pETaTeIbHOCTh B KPATKOCPOYHOM IEPHOJE, KOTOPhIE COBMECTHO
CO3/AIOT YCJIOBHSA JUIS PA3BUTHS LENed TOBAPOJBMKECHHUS Yepe3 ONTUMHU3BAIMIO HCIIOJIb30BAHHS
OTPaHUYEHHBIX PECypCcOB- 3arpat. U 3/meck BaskHO 001a1aTh MO IpoOHON nH(OpMaIuen TUTa «CeTOIHs
Ha CETOJHS M CEroJHs Ha 3aBTpa». OHa MOXET OBITh MCIOJIH30BaHA KAaK OCHOBHAS, JIOTOJHHUTEIbHAS,
CTpaBOYHAsL.

llens TOBapOABMXKEHHS TPU TEPEBO3KE CKOPOMOPTSIIMXCS TOBApPOB TNPH HMX CMEUIAaHHOM
COOOILIEHNH TI0 CBOEH CYTH JOJKHA ObITh ()OPMUPOBAHHOM, a Ul BBINOJHEHUS MHTETPUPOBAHHOU
(GYHKIMU B HUX, CMEXHbIE ()YHKIMOHAIBHBIC YPOBHH JIOJDKHBI COSMHATHCS. Llenn ToBapoaBmkeHus,
KaK €CTECTBEHHO-TIOPTATHUBHBIE 00pa30BaHU, PEIIAlOT MPOOIEeMbl KOMMYHHUKAIHH, TTOJHOMOYHN U
[IEJIEBBIX YCTAHOBOK 4Yepe3 pa3BUTHE TaKWX KaTerOpuid Kak YCTOHWYMBOCTh, B3aMMOJCHCTBUE,
cOaTaHCUPOBAaHHOCTH. MCIONB3yeMblil 3/1eCh MyTh- HMHTETPAIHS TPOIECCOB TUIAHMPOBAHUS, ydeTa U
mucrieTanpoBanus. [1apTHEPCTBO, ¢ TOYKM 3pEHUS] TEXHOJIOTHW pPEaIM3allié IEMH TOBAPOIBMKECHUS
JIOJDKHO PpErjiaMeHTHpOBAThbCsl Ha oOcHOBe mpodwmis [4-5], T.e. Habopa 0a30BBIX JTOKYMEHTOB,
BKITIOYAOIIETO MEXKTyHAPOIHBIC W HAITMOHAIBHBIE CTAaHIAPTHI M MX CHIEIH(PUKAIINH, OTIpeesIieMbIe TS
HUX OrPAaHUYEHHS, U METOJUYECKHE PEKOMEHIAIMU IO peaju3alud ¢  MOJAJEPKaHUI0
COOTBETCTBYIOIIUX MPOLIECCOB.

Yucrno coriacoBaHuil B e TOBAPOABMXKEHUS BO3PACTAET MPOMOPLMOHAILHO KBApaTy YUcIia
cyobekToB. Ilpu sTomM pabota mapTHepcTBa TpeOyeT OmpefeNeHHBIX JHYHBIX OTHOUICHHH M YETKO
OTIpEeIeNIEHHBIX MECT COeIMHEHUSI COBMECTHON JIEATEIbHOCTH HAa MH(POPMALIMOHHO- TEXHOJIOTUYECKOM
YpOBHE.

3akarouenue. Takum 06pazom, B3aMMOICHCTBUE YUaCTHUKOB II€TTH TOBAPOIBMKEHHSI BKIIIOUAET
B ce0sl OpraHu3alyio KOPIOPATUBHBIX OTHOIICHUN, PEUHKUHUPUHT KIIIOUEBBIX OH3HEC- MPOIIECCOB,
MHTETPUPOBAHHOE IUIAHUPOBAHUE, CO3JaHHE €IWHOT0 HH(OPMALMOHHOTO MPOCTPAHCTBA IS
KOOpJIMHAIIMM U KOMMYHUKAIIMM YYaCTHUKOB LIEMH, YTO MPHUBOJIUT K MOTEpE MapagurMbl MECTHOIO
MIPUCYTCTBUSI.
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PE3YJIbTATBI BBIYUCIIMTEJIBHBIX OKCIIEPUMEHTOB /UISA IOCTPOEHUSA
JOBEPUTEJIBHOTI'O HHTEPBAJIA MATEMATHUYECKOI'O O KUJAHUSA IOMEXH

CyaneiimanoBa Maranar Taup- aucceprant, Hay4Hbli cOTpyaHUK MHCTUTYTA crcTeM yripaBieHUs
HAH Aszep6aiipxana, metanet_suli@yahoo.com

AnHoTanus. Pa3paboTaHbl TEXHOJIOTHH OMPEICIICHUS JOBEPUTEIHHOTO MHTEPBAIA MAaTEMAaTHUECKOTO
OXHUIAaHUA IIOMEXH 3aIHyMJIéHHOFO CUTrHaJIa. HpezmoxceHm TCXHOJIOTMM TIPOBCACHUA MW aHalIn3a
PE3YIbTATOB BEIYUCIIUTCIIbHBIX SKCIICPUMCHTOB. HOKaBaHO, 4TO C IOMOIIBIO JOBCPUTCIILHOIO MHTCPBAJIa
MAaTEMaTHYCCKOI0 OXHAAHUA IIOMCXHU MOIKHO OIIPCACIIMTDH paHHl/If/'I nepuoa BO3HHMKHOBCHHA
HGI/ICHpaBHOCTeI\/'I TCXHUYCCKUX 06’I)€KTOB, a TaKKC MpPOCICINTb AMHAMUKY UX pa3BUTHA.

KiroueBble ci1oBa: 3allyMJICHHBIM CUTHAJ, IOMEXA, MOJIE3HbI CUTHAJ, JOBEPUTEIbHBIA MHTEPBAI,
IJIOTHOCTB PaclpeIeICHUst

RESULTS OF COMPUTATIONAL EXPERIMENTS FOR CONSTRUCTING THE
CONFIDENCE INTERVAL OF THE MATHEMATICAL EXPECTATION OF THE NOISE

Suleymanova Matanet Tahir- PhD student, researcher, Institute of Control Systems of Azerbaijan
National Academy of Sciences, metanet_suli@yahoo.com

Abstract. Technologies for determining the confidence interval of the mathematical expectation of the
noise of a noisy signal are developed. Technologies for conducting and analyzing the results of
computational experiments are proposed. It is shown that the confidence interval of the mathematical
expectation of the noise makes it possible to determine the early period of the emergence of malfunctions
in technical objects, as well as to trace the dynamics of their development.

Keywords: noisy signal, noise, useful signal, confidence interval, distribution density

BBeseHve. M3BecTHO, YTO 3aKOH pacTpeieICHUs SBISETCS OTHOW 3 OCHOBHBIX CTATHCTHYECKUX
XapaKTEPUCTUK, KOTOPAs OTPAYKAET TEXHUIECKOE COCTOSTHAE 00OBEKTOB KOHTPOJISI. 3a4aCTYIO B CHCTEMAX
MOHHUTOPUHTa M3MEHEHUE TEXHUYECKOTO COCTOSHUS OOBEKTa CONMPOBOXKIACTCS M3MEHEHHEM 3aKOHA
pactpenenenus [1,2]. IToatoMy 3akoH pacnpeeneHuss UCTOIb3YeTCsl KaK WH(POPMATUBHBIA MPU3HAK
W3MEHEHHSI TEXHHYECKOTO COCTOSIHUSI KOHTPOJIMPYyeMoro o0bekTa. [Ipr 7ToM n3MeHeHHe TEXHUIECKOTO
COCTOSIHUSI 00BEKTa KOHTPOJIS TAKXKE OTPaKAETCs Ha MIUPUHE JOBEPUTEIILHOTO UHTEPBaja, B KOTOPBIH
MOTIAJIAFOT OIICHKH MaTeMaTHYECKOTO OXKHUJIaHUsSI UCCIIEAYEMOTO Tpolecca. B 1o e Bpems B paboTax
[3-11] 6buTO MOKA3aHO, YTO TS BHISBJICHUS PAHHETO CKPBITOTO MEPUOIA 3apOKACHHS HEHCITPABHOCTEH
00BEKTOB KOHTPOJIS IIeJiecO00pa3Hee BBIYUCIIATh XapaKTEPUCTUKHA HE CaMOro CIIy4aillHOTO CHUTHaja, a
€ro TIOMEeXHU, KOTOpas BOZHUKAET B MOMEHT MOSIBJICHHUs MOBpexeHus. [loaToMy ObuM pa3paboTaHbl
QJITOPUTMBI BBIYHMCIICHUS TUCIIEPCHUU, CPEIHETO KBAJIPAaTHUYECKOTO OTKJIOHEHHS, (PYHKIIMU IJIOTHOCTH
HOPMAJILHOTO PacIpe/ie/IeHUsl, MOMEHTOB BBICOKOTO TIOPSIIKA TIOMEXH. JTH XapaKTEPUCTHKH TOMEXU
OBUIM MCIIOJIB30BaHbI Kak HH(MOpMATHBHBIC IPU3HAKY Havaja 3apoxIeHus Aedekra Ha paHHEM dTare.
OpHako mpu 3TOM He ObLT pacCCMOTPEH JOBEPHUTEIbHBIM UHTEPBAJ, B IIpEeiax KOTOPOro C 3aJlaHHOMN
BEPOSTHOCTHIO JICXKAT BHIUMCIICHHBIE OLICHKN CTATUCTUYCCKUX XapaKTEPUCTHK MOMeXH. B To jxe Bpems
IIMPUHA ATOTO MHTEpPBaja TaKXKe SBISCTCS MH(POPMATHBHBIM MPU3HAKOM H3MEHEHHUS TEXHUYECKOTO
COCTOSIHUSI 00bEKTa KOHTPOJISL.

JlaHHas pa®oTa MOCBSIICHA MPOBEICHUIO BBIYUCIUTEIBHBIX JKCIEPUMEHTOB JIJISI MPOBEPKH
JOCTOBEPHOCTH aJITOPUTMA TIOCTPOCHHS JJOBEPUTEIILHOTO HHTEPBAIA Il MAaTEMaTHUECKOTO OKUIaHU S
MOMEXH 3alIyMJICHHOTO CUTHAaJIA.

MocTaHoBKa 3agauu. I[lycts oT qaTyrka nocrymnaeT 3anrymiieHHbIN curaan G(t)=X(t)+E(t), cocrosmmuii
u3 noJie3Hou cocrapisttoniei X(t) u HopmanbHoO pacnpenenenHoi nomexu E(t) co cpeaanm me=0.
Curnanst X(t), E(t), G(t) sBnstoTcst cydaliHBIMU CTAllMOHAPHBIMHU 3PTOJUYECKUMHU TPOIIECCAMH, U
nomexy E(t) HeBo3MosxHO BeLenuTh U3 G(t).
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Jns cinydaitnoro nporecca G(t) MOXKHO BBIYHMCIIMTH MaTeMaTUYECKOE OXHIaHue Mg, aucnepcuto Dg,
CpelHee KBapaTUIECKOe OTKIOHEHHE O, KOpPpemsuuonnyio pyHkimo Ry (I) [1-11].
HpI/I 3TOM HM3BCCTHO, YTO I[OBepI/ITeJ'IBHBIf/’I HUHTCpBAJI I OUCHKHU MAaTCMAaTUYCCKOI'0 OXXUIAAaHUA

IIOMCXH IPH HU3BCCTHOM CPCAHEM KBAJAPATHUYCCKOM OTKJIIOHCHUU GE OMpeCaACACTCA IO BBIPAKCHHUIO
[1,2]:

[E N rj &

rae N - 00beM BBIOOPKH; Z;— KPUTHYECKOE 3HAYCHHE PACIIPE/ICTICHHUS, KOTOPOE MOKHO HAalTH, 3a/1aBast
ONPEIETEHHYIO TOBEPUTENLHYIO BEPOATHOCTE p=1—a = D(z); D(z)— Ppynkuums Jlamnaca. Hampumep,
YTOOBI HOCTPOUTH UHTEPBAJ, UMEIOIINNA 95%-HbIi JOBEPUTENBbHBIN YPOBEHb, HEOOXOIMMO BEIOpATh O =
0,05; Torma s BepositHocTH p= 0,95 umeem Zjgs = 1.96.

Huxe mnpemyaraercs  TEXHOJOTHMsSI  ONpeNEieHUs  JlIoBepuTeiabHOro  uHTepBana (1)
MaTeMaTU4YeCKOT0 OXHUAaHWs M IUIOTHOCTH pacrpeseicHuss nomexu E(t), a Tawke pe3yiabraThl
BBIYHCIUTENBHBIX IKCIEPUMEHTOB.

TexHonoruu onpepeneHna AOBEPUTENBHOIO MHTEPBaUla MaTEMaTNYECKOrO O>KMUaaHUA NOMEXN.

N3 ¢opmynsr (1) oueBuAHO, UYTO JUIsl ONpENENICHUs JOBEPUTENBHOTO HHTEpBaja JUIs

MaTeMaTHYECKOr0 OXKHUAaHUS TOMEXU HEOOXOAUMO BBIYMCIUTE CpeHEee KBaAPATUUECKOE OTKIOHEHHE

o, =/ D momexu.

B pabotax [3- 11] BeiBesieHa popMmysa BHIYUCIECHUS Jmcnepcpm MTOMEXH:

b :%gG(iAt) (iAt)- ZG iAt) (|+1)At)+%ie(im)e((i+2)At),

i=1
0,=,/D; 2)
Torxa ¢ yuerom Beipaxkenus (1) u ycnosus My = 0 moxHoO BbIUKCIUTH JIOBEPUTENbHBIN HHTEPBaJ

*
JJI MaTCEMAaTUYCCKOI'O OXXHUJaHUA mE IIOMECXH.

m M, +2, O | -z, 2 <mr <z - SE (3)
e A o K R
[TocTpouB NOBEpHUTENBHBIH WHTEPBAT JUISI MATEMATUYECKOTO OXKUIAHUS Yepe3 ONpeeiCHHbIC
MOMEHTBI BPEMEHHU, MOYKHO BBISIBUTH CKPBITHIH MEPUOJ MOMEHT 3apOKICHUS Je(eKTa U ONpelesuTh
JMHAMUKY €r0 Pa3BUTHSI.
TexHonoruu NMpoBeAeHNA BbIYNCINTE/IbHbIX 3KCNEPUMEHT OB.
Cuauana popmupyetcs mosesnsiii curaan X (t) [3-11]:

< 2 2
v N 2%
X, (t) = Z(avk cos(—t + golmJ +b, sin (—t +,, D :
—y T T
rae d,, b‘k, Pk Pk Prx — coydaiiHble aMIUTUTYBI U (a3bl.

C momomipl0 TreHepaTtopa CIy4alHBIX YHucel (OPMHUPYIOTCS HOpPMaibHO pachpenelecHHbIe
noMexu E (iAt) C 3aJaHHBIMU CPEIHUMH KBaIPaTHUECKUMH OTKIOHeHUaMH O 4, = Dg\/j U HYJICBBIM
MaTemaTudeckuM oxkuganreMm Mej =0. [Ipenmonaraercs, 4To ATO €CTh UCTUHHBIE TIOMEXU B MOMEHTHI

BpEMEHU ti . @opMUpYIOTCS 3allyMIIEHHbIE CUTHAIIBL G(iAt) = X (iAt) + E(iAt) .

115



Elmi asarlar, Mexanika Scientific works, Mechanics, 2020, N2

Breraucnsaiorces BCPXHUEC I'paHULBI JOBCPUTCIILHOTI'O UHTCPBAJIA JJII MATEMATUICCKOT'O OKUAaHH A

nomexu: My, =z, Ot , W ONpPENENAIOTCS JIOBEPUTEIbHBIE HMHTEPBAIBI B MOMEHTHI BpEMEHH i
N

O
OSmEi SMyi, 0< My <z, —=-
VN
CocCTaBIsIOTCSI MHO’KECTBA BO3MOJKHBIX 3HAUYEHUM MAaTeMaTHYECKOIO0 OKHUIAHUS TOMEXH B
OE%i .
B = Zp "IN }

HaXO[[HTCﬂ Pa3HOCTH MHOKCECTB BO3MOKHBIX 3HAUYCHUH MaTeMaTHYEeCKOIO OXHAaHUA IIOMEXU

MOMEHTBI BPEMEHH [;: M. — {m Oo<m
Ei Ei -

M B MOMCHT BpPpCMCHU ti M BO3MOKHBIX 3HAUEHHI MaTeMaTH4YECKOTO OXHNIOaHHuA IIOMEXU ME(i—l) B

MOMCHT BPEMCHH ti—l: MEI E(i-1) _MEI\M _ME| NMy,, E(i-1) { Ilei and my; & ME(i—l)}'

OHpGHGJ’IfICTCfI, Ha CKOJIbKO H3MCHHJIACh IIHPHHA AOOBCPUTCIBHOTO HHTCpBAJIA I
MaTEMaTUYCCKOTO OXHUJAAHUA TIOMEXH C TCUCHHEM BpPCMCHU t, ot Ilo »Toit Pa3HOCTU IIOCJIC

COOTBCTCTBYIOIICTO O6y‘IeHI/I$I CyIAT O AMHAMUKE pa3BUTHA HCUCIIPABHOCTHU B CUCTEME KOHTPOJIA.
3aTeM aHaJIOTMYHBIE BBIYHCIICHHUS IIO OMPCACIICHUIO JOBCPHUTECIBHOIO HHTCPBaIa IMOMECXHU

*
MIPOBOJIATCS C UCMOJIb30BAaHMUEM BBIUMCIIEHHBIX M0 MPEUI0KEHHBIM anroputMmam (2)-(3) oneHok O U
OTIPEENSAI0TCSA BETUYMHBI OTHOCUTEIBHBIX MTOTPEIIHOCTeH: ACy, = ‘GEi — oy ‘ / |(5Ei | -100% .

OnpenensroTcss TOBEPUTEIBHBIE WHTEPBAIbl i1 MAaTEMAaTHYECKOTO OXKHMJIAHMS IOMEXH B
MOMEHTBI BpEMEHHU 1;:

*

& *
(o
Mg =2, \/W O<ml_mEV| HHHO<mE|<Z \/— 4)
CocCTaBIIOTCS MHOXECTBA BO3MOXHBIX 3HAUYECHWH MaTEMaTHYECKOTO OXHUAAHMS IMOMEXH B
MOMEHTHI BpEMEHH 1j:

Mgi: m;i0< Z, \/—I (5)

Ilocne 9TOIO0 onpeaAcisIETCA  OTHOCHUTECJIbHAA IOrp€IIHOCTDb BO3MOXKHBIX  3HA4YCHHH

MaTEMaTHYCCKOT'O OKMJAHUA IIOMEXHU B MOMEHTBI BPEMCHHA ti .
0,
Am /|me,,|-100% (6)

*
evi — Mgy

Evi Z‘m

Ecnu 3HaueHMe OTHOCHTEIIBHOM IOrpCIrHOCTHU AmEi J0CTaTO4YHO MaJIo€, TO OTO O3HA4acT, 4YTO

BBIYHCIICHHBIC 110 BRIpXEHUSIM (2)-(5) 1oBepUTENbHbIE HHTEPBAIBI ISl MATEMAaTHUYECKOTO OXKUIaHUs
MIOMEXU MOYKHO HCIIOJIb30BaTh KaK MHPOPMATUBHBIN Pa3BUTHS HEUCIIPABHOCTU B CHCTEMaxX KOHTPOJIS.
Haxonutcst pa3HOCTh MHOXECTB BO3MOXHBIX 3HAYEHHI MaTEeMaTHUECKOTo OxujaaHus nomexu Mg B
MOMEHT BpPEeMEHHU li 1 BO3MOXKHBIX 3HAUCHUI MaTeMaTUYECKOTo OKUIaHHs moMexu MEgi.1) B MOMEHT
BpeMeHH fi-1:

.

MElEll_MEI\M ME|DME(|1) {

3HaYeHUS ITHX paBHOCTeI/I MO3BOJMOT CYAUTh O NUHAMHUKC pPa3BUTHUA HCUCHPABHOCTU B TCUYCHHUCEM

Mg and m;; ¢ M;(i—l)} (7)

spemenn L -1; .

Pe3yanaTb| BbIYNCNINTENBHLIX 3KCNEPUMEHT OB. ﬂepBblﬁ IKCNEPUMEHT . I[JI}I IIPOCTOTHI
JKCIIEpUMEHTA IPENIOJIaraeTcs, YTo MOBEPUTEIbHBIE WHTEPBAJIbl i1 MATEMATHYECKOTO OXKHIAHUS
IIOMEXU OIPENEISAINCh B MOMEHTHI BpeMenH 11, o, 3.
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CMozmenupoBaH MOJIE3HbIA CITy4ai b curHan X (t) = 40 -sin (zﬂm + (/;J +100 ¢ HavaapHOU (hazoit

@ , KOTOpas MMEET PaBHOMEPHOE PACIIPE/ICTIEHUE BEPOATHOCTEH; rae k [0, K|, K=300, mokasaTeins
crenenu N=1,5; nepuon curnana T=100; HauanbHas Ba3a ¢ 3anaercs B Buze rand(size(k))*pi/3 [3-11],
rne gynkuus rand(size(k)) dbopmupyer BekTop, copazMepHbIil ¢ BEKTOPOM K, aleMeHTaMH KOTOPOTO
SIBJISIIOTCSA CITydailHbIE BETTUYMHBI, pacpe/ie]ICHHbIE 0 paBHOMEPHOMY 3akoHyY B untepnaie (0, 1).
CoopmupoBanbl momexu Ei(t), Ea(t), Es(t) xoropble MNOMUMHSIOTCS HOPMAJIbHOMY 3aKOHY
pacrpeziefieHHs ¢ MaTeMaTHYECKUM OKuJaHueM Me=0 1 cpeIHMMH KBaJPaTHYECKMMH OTKIOHEHUAMH o

=20, &.,=25, O0g3=30. Ilpeanonaraercs, 4To 3T MOMEXH IOSBMJIACH COOTBETCTBEHHO B MOMEHTBI

BpeMenH t1, tz, ts Chopmuposansl 3amymiennsie curHainbl Gi(t) =X(t)+E1(t), Ga(t) =X(t)+E2(t),
Gs(t) =X(t)+Es3(t) .Pe3ynbraThl BBIYMCICHHS OIEHOK CPEIHHMX KBaJPAaTHUYECKUX OTKIOHEHUH MOMEXH,
JIOBEPHUTEIBHBIX HHTEPBAJIOB [T MATEMATHYCCKUX OKHUIAHUN TOMEXH, a TAK)KE 3HAUCHUS OTHOCHTEIbHBIX
MOTPEITHOCTEN B MOMEHTHI BpeMeHnH 11, 12, 13 mpuBenens! B Tabnuue 1, ctpoku 1, 3.

BTopoit akcneprMeHT. CMoIeTMpoBaH TOJIE3HbIH CITyJalHBINA CUTHAI

nl n2
X (1) = 20- COS[ (k E)I_S) . ¢1j o5 Sln( (k #5) N %J .+ 100C @MILUIHTY/IAMH 1 HAYaIbHBIMHA

dasamu ¢, , ¢,, KOTOPbIE UIMEIOT PABHOMEPHOE PACIIPEENIEHHE BEPOATHOCTEH (MM CpaBHOMEPHOH
IJIOTHOCTBIO BEPOSATHOCTH); THE k € [0, K|, K= 200, mokasaremu creneneit m= 1.5, no= 0.5;nepuon
curnana T=100; ammury sl 3agatotcs B Buje rand (size(k)), rand(size(k)); nauanbubie dasbr
o, p,— B Bujie rand (size(k))*pi/3, rand(size(k))*pi/3 [3-11].

[Tomexu cdopMHUpOBaHBl AHAIOTUYHO TIOMEXaM TIEPBOTO OSKCIEPUMEHTa CO CpPEIHUMHU
KBA/IPATHYECKMMHU OTKJIOHEHMAMU o =22.677, O¢, =27.21, 0¢;=31.75. B 1aHHOM ciIy4ae MOITy4YEHBI

pe3ynbTaThl, aHAJIOTUYHBIC TIEPBOMY dKCIIEPUMEHTY (Tadu. 1, cTpoku 2, 4).

Taoua. 1.

Oy Cpy AGy % Op, | O AGy % Ops (o AGy3,%

1 2 3 4 5 6 7 8 9
11]18.45 |19.19 | 3.8694 23.06 | 23.267 0.87865 27.675 | 27.441 | 0.853
21227 23.21 | 2.32 27.21 | 27.46 0.89 31.75 31.75 0.01
mEvl mEvl ArnEvl ) mEvZ m:vz AmEvZ mEv3 mévs AmEv3
31295 3.071 | 4.0251 3.69 3.72 0.886 443 4,391 0.846
4444 455 2.37 5.33 5.38 0.8967 6.22 6.22 0.01

AHanM3 pesynbTaTOB BbIMUCIUTENbHbLIX 3KCNEPUMEHTOB.

Ilocne anamm3a INOJTYYCHHBIX

PE3YJIBTaTOB CICIIAHbI CIEAYIONINE BBIBOIBL.
L]

1.)3anannble Of; U BHIUNCICHHbIE Op; B MOMEHTbI BPEMEHM [ OLEHKH CpPeIHHX KBaJpaTHYECKHX

2): O RO U Belu4MHA

OTKJIOHEHHH IOMEXH MMPAKTUYCCKU COBIIAAAIOT (Ta6)’[. 1, CTPOKHU 1,

OTHOCHUTENIBHOM NorpemHocTy O g; He npesslmaet 3.8%.

2.)3amaunbie M, W BbUKCIEHHBIE M®.i B MOMEHTHI BPEMEHH 11 OIEHKHM BEPXHHX IPEIEIIOB

JOBEPUTETHHBIX HHTEPBAJIOB JJISI MATEMATHUECKOTO OXKUAAHUS MOMEXU IPAKTHUECKU COBMAAAOT (Tad.
*

1, ctp. 3,4): M, ~ M, ¥ BEIMYMHA OTHOCHUTEILHOM MOIPEIIHOCTH AM; we npeBbImaer 3.6%.

3) H3meneHue BepXHUX TpaHUIl, a COOTBETCTBEHHO U CAMHX JOBEPUTENIBHBIX WHTEPBAJIOB IS

MaTEeMaTHYeCKOTO OXKUIAHUSI TOMEXH CBHJIETENILCTBYET O JIUHAMUKE Pa3BUTUS HEHCIPABHOCTU BO
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BpPCMCHHU. Taxkum 06pa30M, IMPOBCACHHBIC BBIYHCIIUTCIBHBIC SKCIICPUMCHTDBI MMOATBCPANIIN
JOCTOBEPHOCTH pa3pad0TaHHBIX AITOPUTMOB.

3akmouyenue. Pazpaborannsie B paboTe

TCXHOJIOTMHU TIO3BOJIAIOT OIPCACIINTD paHHI/Iﬁ nepuoa BO3HUKHOBCHHA HCI/ICHpaBHOCTeﬁ
TEXHUYECKUX 00OBEKTOB U JUHAMUKY UX Pa3BUTHA. 9T0 AOCTHUTACTCA B PE3YJIbTATC BBIYMCIICHHUA TAKUX
XapaKTCPUCTUK TIOMCXM KaK OLCHKU OUCICPCUH, CPECAHCIO KBAAPATHYCCKOI'O OTKJIOHCHMA,
I[OBGpHTCJIBHBIfI HHTCPBAJI JJIA MATEMATUYICCKOT'O OKUIaHU .
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IQTISADIYYAT

SKOHOMHKA ECONOMICS
L

INNOVASiYA IMKANLARINDAN ISTIFADO REAL SEKTORUN VO
TIKINTI MATERIALLARI SONAYESININ INKIiSAFININ OSAS ELEMENTI KiMi

Basirov Fuad Hidayat oglu- i.0.f.d, Matanat-A sirkati, fuadbashirov@gmail.com

Annotasiya. Mogalods innovasiya imkanlariin artmasi va real sektorda istifadssi istiqgamatlori vo
onun mihum hissasi- tikinti materiallar1 sonayesi, rogomsallagdirma soviyyasi Vo innovasiya
imkanlarinin artmasinda rolu, moévcud vaziyyst vo bu sahado mdvcud problemlor. habels
todqiqatlarin naticalori oksini tapmisdir. Eyni zamanda, mogalods tikinti materiallar1 sanayesinin
inkisaf amillori, tikinti materiallar1 tosnifat1 vo statistik gostarici vo onlarin tohlili barados fikirlords
gOstorilmigdir. Mogalodo real sektorun inkisafinda innovasiya foaliyyati vo klaster siyasatinin
elementlori, bu sonaddo aparilan elmi arasdirmalar vo muollifin bu istigamotdoki tokliflori do
vurgulanir. Mogalodo tikinti materiallar1 sonayesinds yenilik Gglin zomin yaradan muasir
tendensiyalar, Faktlarin Optimal Balanslagdirma modeli soklinds tagdim olunur.

Acar sozlar: real sektor, innovasiya, tikinti materiallar1 sanayesi, klaster, roqomsallagsma, faktorlarin
optimal balanslasdirilmasi, rogqabsto davamliliq

USE OF INNOVATION OPPORTUNITIES AS A KEY ELEMENT IN THE
DEVELOPMENT OF THE REAL SECTOR AND THE CONSTRUCTION MATERIALS
INDUSTRY

Bashirov Fuad Hidayat- PhD in economics, Matanat-A company, fuadbashirov@gmail.com

Abstract. This scientific article reflects the increase of the innovation opportunities and the directions
of its use in the real sector and its important part- the construction materials industry, the level of
digitalization and its role in increasing innovation opportunities, as well as the results of research of
the current situation and problems existing in this field. At the same time, this article reflects the
views on the development factors of the construction materials industry, the classification of
construction materials and statistical indicator and their analysis. The article also highlights the
elements of innovation activity and clustering policy in the development of the real sector, scientific
research in this filed and the author's proposals in this direction. In this scientific article, modern
trends that create base for innovation in the building materials industry are presented in the form of a
model of Optimal Balancing of Factors.

Keywords: real sector, innovation, construction materials industry, cluster, digitalization, optimal
balancing of factors, competitiveness

Tarixin gedisi siibut etdir ki, iqtisadiyyatin asasin1 maliyys amaliyyatlar deyil, mahz sanaye,
kond tasarriifati, tikinti, nagliyyat kimi real sektor saholori taskil edir vo bu da igtisadiyyatin miihiim
sahosi olan real iqtisadiyyati formalasdirir. Hazirda iqtisadi vo elmi- populyar adabiyyatda
“igtisadiyyatin real sektoru” anlayigina gox tez- tez rast goalinir. Amma yerli vo xarici muolliflorin
islorinds bu anlayis haqqinda malumat o godar do ¢ox deyildir. “Real iqgtisadiyyat” termini XX asrin
ikinci yarisinda iqtisadiyyatin maliyys sektorunun yiiksok templarlo inkisaf etmosino cavab olaraq
meydana ¢ixmigdir [1]. Real sektorun sarhadlarini dagiq misyyan edilmasi bozon mubahisalors sabab
olur.
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Umumiyyatlo, real sektor maliyys sistemindon basqa iqtisadiyyatin digor sahalorini (sonaye,
kond tesarriifati, tikinti, nagliyyat, geyri- maliyya xidmat sektoru va s.) 0zunds birlogdirir. Real
sektorun muhim sahoalarindan biri do tikinti materiallar: sonayesidir.

Tikinti materiallar1 sonayesi agir sonyenin torkibinds tikintinin biitiin ndvlari li¢lin material,
detal vo konstruksiyalar istehsal edon saholor kompleksidir. Tikinti materiallar1 sonayesi tikinti
kompleksinin baza sahasidir, tikinti, layihs vo todgigat toskilatlari ils birgs tikinti kompleksini toskil
edir. Tikinti materiallar1 sanayesino moarmar, aglay, granit, tobii das vo ¢inqil hasilat1 vo onlardan
tizliik materiallarin istehsali; Sement, gips, ohong istehsali; Keramik vo farfor momulatlarin istehsali
(santexnika momulatlari, keramik divar va désama plitalori, borular, fasad bazaklari va s.); Dam
Ortliyli licin yumsaq materiallarin vo hidroizolyasiya materiallarinin istehsali; Polimerlordon
momulatlarin istehsali; Asbest istehsali; Beton istehsali; Tikinti metalkonstruksiyalarinin istehsali;
Taxta momulatlarin istehsali; das yunu kimi istilik izolyasiya mohsullarmin vo digor tikinti
materiallarinin istehsalin1 daxil etmok olar [2]. Tikinti kompleksi omtoaa istehsal edon sahalar grupuna
aiddir. Burada istehsal bazasini sonaye obyektlarinin, bina vo qurgularin, yollarin insasini hoyata
keciran, tikinti- qurasdirma islori ilo moaggul olan miiassisa Vo toskilatlar toskil edir. Hazirda
Azorbaycanda tikinti kompleksi siratlo inkisaf edir vo onun maddi bazasini tikinti materiallar
sonayesi toskil edir.

Azorbaycanin tikinti sektorunda 2003-2013- cu illords sigrayisl artim miisahids olunmusdur.

Bu dovr orzinds yeni yasayis evlarinin vo muxtalif toyinatli obyektlorin siirotli ingaasi aparilmus,
coxsayli tikinti sirkotlori arasinda rogabstin mévcudlugu tikinti bazarinda tolob- toklif tarazligini
tomin etmigdir. Diinya Bankinin illik “Doing Business- 2015” reytingindo tikintiys icazalorin
alinmasina gora Azoarbaycan 189 6lko arasinda 150- ci yeri tuturdusa, aparilan ugurlu islahatlar
naticasinda 6lkomiz “Doing Business- 2019”- da 61- ci yers ylksalmisdir. Doing Business 2019- a
goro respublikada tikintiys icazo Uclin 18 prosedur va 4 ay talob olunur. Fikrimca, bu istigamatda
yeno do islahatlara ehtiyac vardir [3].
Azorbaycanda tikinti materiallar1 sanayesinin do daxil oldugu real sektorla maliyys sektoru arasindaki
qarsilight olaqonin yetorsizliyi 6lko rohbarliyinds ciddi narahatliq dogurmusdur. Prezident Ilham
Oliyev “Azorbaycan Respublikasi regionlarinin 2014-2018- ci illords sosial- igtisadi inkisafi Dovlat
Programi”nin icrasinin birinci ilinin yekunlarina hasr olunan konfransdaki ¢ixisinda demisdir ki, artiq
banklarin kifayst qodor boyiik nizamnamao kapitali vardir, onlarin bir necosi xarici bazarlara ¢ixir,
xarico investisiya qoyur, amma 0lko iqtisadiyyatina da vasait ayirmalidirlar: “Mon bir dofs bu barads
demisom, bir daha demok istoyirom ki, tistlinliik istehlak kreditlorine yox, real sektora verilmalidir.
Bank sektorunun osas foaliyyoti yeni miiossisalorin yaradilmasina, is yerlorinin ag¢ilmasina
yonaldilmalidir...” [ 2, 4]. Arasdirmalarimiz géstorir ki, Azarbaycanda real sektorun maddi istehsal
sahalori lizro miiasir texnologiyalarin vo miitaraqqi tocriibanin tatbiq edildiyi yeni miiossisalorin say1
artmagqla yanasi, istehsal edilon sonaye mohsullarinin ¢oxgesidlilik vo rogabot gabiliyyatlik soviyyasi
do yiiksalir, ixrac imkanlar1 geniglonir. Tikinti sonayesinin oksor miiossisalori respublikada tikinti-
qurasdirma islorinin toxminon 60%- nin tomorkiizlosdiyi Abseronda yerlosir.

Bu miisassisalordon biri vo respublikanin iri sahibkarliq subyektlori arasinda 6zlinomoxsus
yeri olan “Matanat A” sirkotidir. 20 illik tarixo malik “Matanot A” sirkoti ugurlu sahibkarliq
niimunslorindondir. Sirkstin innovasiya vo yasil insaat texnologiyalarina (Green Construction
Technologies) osaslanan mohsullar1 daxili bazar tolobatini 6domoklo yanasi, “Moatanat A” brendli
mohsullarini “Made in Azerbaijan” nisani ilo xarici 6lkalara do ixrac edir [5, 6]. Real sektorda tikinti
materiallar1 sonayesinin 6ztinomaxsus rolu vardir. Bu sonaye sahasi milli iqtisadiyyatin inkisafinda
mithim rol oynamaqla yanasi, ohalinin hoyat soraitinin yaxsilasdirilmasinin  da  vacib
faktorlarindandir. Tikinti materiallarinin da daxil oldugu tikinti kompleksinin vaziyyati dovlatin
sosial- igtisadi inkisafinin soviyyasini miioyyonlogdirir. Tikinti materiallarinin istehsalinin 2019- cu
ilds biitlin sonaye istehsalinda pay1 1.6% toskil etmisdir. Faiz ifadasilo yiliksok olmasa da mablag
ifadasilo kifayat qodor boyiikdiir vo getdikco do yliksalmokds davam edir [7].

Asagidaki cadvoldo 2010- 2019- cu illordo Azorbaycan Respublikasinin tikinti istehsali
dinamikasi verilmisdir [7].
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Cadval 1. Azorbaycan Respublikasinda 2010-2019- cu illards
tikinti materiallar1 istehsali (milyon manat)

Gostorici/illor 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Tikinti materiallarinin
istehsali 452.21280.7 | 323.0|411.6 | 523.7|474.9 4719 |674.0|731.5| 746.3

Moanba: Azorbaycan Respublikasinin Dovlot Statistika Komitosinin malumatlari asasinda miisllif
torafindon tortib edilmisdir.

Respublikada real sektor, xtisusilo ds tikinti materiallar1 sonayesi yuksak templorls inkisaf etsa
do, bu sahays aid problemlor do mdvcuddur. Bu problemlardon an asaslarindan biri real sektorda vo
onun torkib hissalarindon biri olan tikinti materiallar1 sonayesinds innovasiya imkanlarinin artirilmasi
problemidir. innovasiyalarsiz miiasir inkisafi tasovviir etmok geyri miimkiindiir. Real sektor va tikinti
materiallar1 sonayesinds innovasiya imkanlarinin artirtlmasi problemini daha otrafli tohlil etmak tiin
innovasiya anlayisina, 6lkamizds innovasiya foaliyystinin hazirki voziyyatino vo golocok togkili
istigamatloring otrafli nozor yetirmoak lazimdir.

“Innovasiya” anlayisi, tadgiqatin va ya tohlilin mogsadlorindon asil1 olaraq, miixtolif monalarda
islodilir. Innovasiya foaliyyoti dedikdo, yeni mohsullarin istehsali, omok mohsuldarhginin
yukasldilmasi moagsadilo hom 6zlinomaxsus yeniliklorin yaradilmasi, hom do mdvcud olanlardan
istifado edilmosi basa diisiiliir. iqtisadi adabiyyatda innovasiya prosesing, yeni ideyalarin doguldugu
Vo bunun asasinda yeni nazari biliklorin alds edildiyi andan onun istehlakgilar {igiin maddilogmis
formaya diismasinadok, ardicil amok foaliyyatlori kompleksi kimi baxilir [8]. Innovasiya foaliyyati
sahibkarliq faaliyyatinin naticalorins birbasa tasir gostarir, ¢ciinki sahibkarlara 6z ragiblarindan gicli
olmaga vo bazarda qalmaga komoak edir. Real sektorun va tikinti materiallar1 sonayesinin inkisafinda
innovasiya imkanlarinin artirtlmasina davamli inkigafin satrateji istigamoti kimi baxilir. Taninmis
igtisadg1 alim Y.Sumpeter vaxtilo siibut edirdi ki, innovasiyaya can atmaq iqtisadiyyatin
resurslarindan biri kimi sahibkarligi stimullasdiran shomiyyatli bir amildir. O gostorirdi ki,
innovasiya miiassisaya onun tatbiqi haqqinda gorarin gabul edilmasi prosesindaki riska gora stimul
Vo kompensasiya olaraq yiksak goalir tamin edir [9].

Azorbaycanda iqtisadi inkisafin vo iqtisadiyyatin diversifikasiyasinin siiratlondirilmasine
imkan veran bir vasito kimi innovasiya foaliyystinin genislonmasi daim diggotdo saxlanilir. Milli
innovasiya sisteminin komponentlorinin  yaxsilagdirilmasi, xiisuson, innovasiya foaliyyatini
dastoklomok Uglin ddvlat institutlarinin yaradilmasi istigamatinds magsadyonll todbirlor hoyata
kegirilir.

Azorbaycanda iqtisadiyyatin innovasiyalarin kdmoyi ilo diversifikasiya edilmosi strategiyasi
hoyata kegirilir. Onca saylor yeni kémaokgi toskilatlarin qurulmasina yénoldilmisdise, indi foaliyyat
planlarinin islonmosi diggat morkoazindadir. Coxsayli innovasiya togobbuslori iroli siiriilmiis,
aralarinda vergi giizostlori vo subsidiyalar da olmagla yeni alstlordon istifado olunmaga basanmisdir
[10].

Hesab edirik ki, ovvalki nailiyystloro osaslanarag, 0Olkeds innovasiya tosobbislarinin
ardicilligini tomin etmak vo real sektorda innovasiya imkanlarini artirmaq tgiin daha naticali
mexanizmlor muayyanlogdirmalidir. Bu mexanizmlor kimi asagidakilar nozordan kegirilo bilor:

e planlasdirma vo hoyata kecirilmo morhalasindo butlin mumkin tegkilatlarin  faaliyyatinin
koordinasiyasinin asanlasdirilmasi;

e innovasiya tosobblslorinin  strateji moagsadlors, prognozlasdirmanin  naticalorine  va
ganunvericiliys doyisiklik edilmasi gedisindo yaranan imkanlarmin todqiq edilorok prioritetlorin
muoayyanlosdirilmasi;

¢ innovasiyalara ragabat gabiliyystli daxili bazarin yaradilmasini, innovasiya prosesi istirak¢ilarinin
qarsiligh foaliyystinin sahmana salinmasini 6ziinds ehtiva edon bazar tolobatinin stimullagdiriimasi
todbirlori;
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e ixtiralarin kommersiyalasdirilmasi magsadilo elm va biznes nimayandslarinin birgs todgigat
layihalorinin maliyyslosdirilmasi.

e real sektorda vo tikinti materiallar1 sonayesinds innovasiya startaplarinin va torafdas- sirkotlorin
yaradilmasii togviq edan, homginin ilk marhalods onlar1 dastokloyan todbirlor sisteminin tatbiq
olunmasi;

e sektor mohdudiyysti qoyulmadan vergi giizosti ala bilocok “gonc innovasiyali sahibkar”
statusunun tatbiq edilmasi va digar doastak tadbirlori.

Igtisadi sistemin roqabet qabiliyyatinin yiiksoldilmasinin vo innovasiya imkanlarmin
artirilmasinin klaster konsepsiyasi diinyada getdikco daha ¢ox yayilmaqdadir. Klaster nazoriyyoasinin
banisi Maykl Porter 6ziinlin “Raqabot” osorinde qeyd edir ki, dayaniqli inkisaf strategiyasinin
movcudlugu- klasterin ugurlu inkisafi liclin on miihiim amillordondir. M.Portera goro, “klasterlor
postindustrial iqtisadiyyatin yayildig1 bir soraitdo maraqli teraflorin rogabat {istiinliiklori oldo etmoya
yonalik soylorinin birlogdirilmasinin toskilati formasidir” [11].

Klasterlogdirmo iqtisadi artima tosir gostorir. Onun vasitasilo oldo edilon iqtisadi artim
amilloring asagidakilar aid etmok olar [12]:

e klasterds biliklorin toplanmasi vo yiiksok ixtisasli heystin klasterdo miqrasiyasi naticasinds bilik,
tocrlibo, vordislorin  Otiliriilmasi, nou- haunun diffuziyasi hesabina subyektlorin innovasiya
foaliyyastinin foallagdirilmast;

e tolobat intensivliyi, istehlak¢t secimi barads informasiyalarin soffafligy;

e innovasiyalarin totbiqi islorinin siirati va gevikliyi;

e kicik vo orta miiassisalorin klasterin asas subyektlori iiclin mohsul, is vo xidmatlor istehsal etmasini
nazarda tutan autsorsingin inkisaf etdirilmosi;

Divlat tarafindan Klastera dovlat dastayi:
dolay1 yolla » manealarin aradan
stimullagdirma: qaldirlmasi;

» ragabatin » ixraca yardim;
stimullasdiriimasi; » elmla alagalarin inkisaf

» asas faktorlarin etdirilmasi;
formalasdiriimasi; » talim programlari;

» tolabatin » Kklaster infrastrukturunun
formalasdiriimasi; inkisaf etdirilmasi;

» qohum sahalarin » standartlagdirma;
dastayinin » investisiyalarin togviqi;
formalasdiriimasi » antiinhisar siyasati;

» vergi giizastlori;
» risklarin sigortalanmasi.

Sakil 1. Klaster ¢argivasindo dovlat vo 6zal sektor omokdasligi modeli
Manba: Tadqgigatin naticalori asasinda miiallif torafindon hazirlanmigdir.

Xarici tocriibonin yerli iqtisadiyyatin realliqlarina uygunlagdirilmas: respublikada gabaqcil
Olkalorin klaster konsepsiyalarindan istifado etmoklo hazirlanan klaster siyasotinin metodoloji
osaslarinin formalasdirilmasi zoruratini ortaya qoyur. Bunun iiciin klasterlogdirma prosesinin dovlot
tonzimlonmasi orqgani kimi klaster infrastrukturu toskilatlarinin aparict alim vo miitoxassislorindon,
homginin yerli idarsetmo orqganlarinin rohber iscilorindon ibarat komissiyanin yaradilmasi
mogsadouygundur. Klasterlosdirma prosesinin dovlat tonzimlonmasi komissiyasi klaster siyasatinin
konsepsiyasini iglomali vo bu sahade miivafiq koordinasiyani tomin etmalidir.

Sahibkarligin innovasiyaliliginin yiiksaldilmasi, strateji istigamot olarag normativ-hiiquqi
bazanin genislondirilmasi, bu istigamotdo dovlet midafiasi vo dastayinin glclondirilmasi Ggun
umumi va spesifik ganunlar gobul edilmalidir. Fikrimizco, burada “Sanaye-innovasiya faaliyyatina
dovlat dastayi hagqinda” vo “Innovativ sahibkarliga déviat dastayi hagqinda” slahidds ganunlarin
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islonib hazirlanmasi daha vacibdir.

Eyni zamanda sahibkarligin innovasiyaliginin yiiksaldilmasi magsadi ilo elm va istehsalat
arasinda slagoalorin inkisafi ti¢lin texnoloji programlarin va alagelorin genisliyini tomin edon muvafiq
“yol xoritosi’nin hazirlanmasi da vacib sortdir.Real sektorda vo tikinti materiallar1 sonayesindo
rogomsallasma saviyyasi Vo onun innovasiya imkanlarinin artiritlmasinda rolu boyiikdir vo bu
baximdan real sektorda ragomsallagsmanin inkisafi ilo bagl xiisusi proqramlarin qabulu vo hayata
kecirilmasi zoruridir.

Tikinti materiallar1 sonayesinds innovasiya imkanlarindan istifads istigamotlori ¢ox genisdir
Vo bu innovasiyalar da bu sahonin miiasir inkisaf tendensiyalarina asaslanmalidir. Tikinti materiallar
Sonayesinin miasir inkisaf tendensiyalari ¢ox saxalidir vo osason asagidaki faktorlara xiisusi diqqat
yetirmoayi talob edir:

[ Tahliikasizlik

Enerjiys qonaot ]

Ekoloji FAKTORLARIN
somoralilik OPTIMAL Calbedici
BALANSLASDIRILMA dizayn va iislub
S

Iqtisadi
somaralilik

Davamhhq J

Sokil 2. Tikinti materiallar1 sonayesinin miiasir inkisaf tendensiyalari
Manba: Toadqiqatin naticalori asasinda miisllif torafindon sistemlosdirilib.

1. Tohlukasizlik. Tohlukasiz insaat dedikdo osason seysmik tohliikosiz insaat vo qasirga, tornado,
sunami kimi digor tobist hadisalorino diiziimlii insaat basa disiilir. Diinyada heg bir yer dagidict
seysmik hadisalordon tam sigortalanmayib, ancaq seysmik aktiv zonalar elma molum oldugundan
seysmik baximindan tohllikasiz insaatin shomiyyati Olkolor vo regionlar Gzro muoyyan monada
farglonir. Masalon, Yaponiyada insaatda totbiq edilon seysmik tohliikasizlik texnologiyalart Qarbi
Avropadan forglidir.
2. Enerjiyo gonaat. Getdikco dlinyada tobii ehtiyatlarin tiikkonmasi, eyni zamanda yuksak enerji
xarclori vo ekoloji faktora diggstin artmasi insaatda enerjiys gonast texnologiyalariin shamiyyatini
artirib. Dag yunu kimi enerjiyo yiksok gonast edon muasir istilik izolyasiya mohsulu buna on yaxs1
misaldir.
3. Ekoloji samaralilik. Bu gin dinyada, xususile do inkisaf etmis 6lkolords atraf mihitin muhafizosi
faktoruna digget artmaqdadir. Bunun notocasidir ki, GTP (ci-ti-pi) adlanan Yasil Ingaat
Texnologiyalari genis totbig olunmaqdadir. Yasil Ingaat Texnologiyalar insaat prosesindo hom otraf
miihitin qorunmasi, hom do resurslardan samarali istifado edilmasi istigamotlorini 6zlinds birlosdirir.
Yasil Ingaat Texnologiyalarmin totbigi genis viissot almaqgdadir.
4. Colbedici dizayn va Uslib. Aydindir ki, tikilinin calbediciliyi biitiin dovrlords aktual olub, ancaq
geyd etmok lazimdir ki, miiasir informasiya texnogiyalarinin inkisaf etdiyi bir dovrde dizayn
imkanlar1 he¢ bir dovrdo indiki kimi genis olmamisdir. Insaatda dizayn vo Uslub toloblori tokco
calbedicilik yaratmagla mohdudlagsmamali, eyni zamanda tohlUkasizlik, ekologiya, enerji va igtisadi
somoralilik faktorlarina da monfi tosir etmamalidir.
5. Igtisadi samaralilik: Xarc vo zaman faktoru. Innovativ insaat texnologiyalar1 sayasinde muasir
dovrds istehsal edilon hazir kompozitlar va insaat elementlori, xtsusiyyatca forgli materiallar vo ya
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tokmillogdirimis anonavi materiallar vo metodlar tikilinin basa golma middatini azaldir, keyfiyyatini
artirir, xorclori iso agagi salir.

6. Davamlilig. Tikilinin davamliligi yuxaridaki boazi keyfiyyst faktorlar1 ilo yanasi daha genis
keyfiyyat gostaricilorini 6ziinds birlasdirir.

Yuxarida geyd edilon 6 faktorun hor biri miasir ingaatda miithiim olsa da bu faktorlarin
optimal balanslagdirilmasi asas masalo hesab olunur, ¢linki tahliikasiz, enerjiys gonasts imkan veran,
ekoloji samarali va xususi dizaynl tikili iqtisadi somoralilik baximindan slverisli olmaya bilor. Ona
goro do miiasir ingaat texnologiyalar1 keyfiyyat vo iqgtisadi samaraliliyi 6zlinds birlogsdirmali vo
Faktorlarin Optimal Balanlasdirilmasi tomin edilmalidir.

Natica. Aparilan tadqiqat aragdirmalari bir daha osaslandirir ki, real sektor va onun mahim
torkib hissasi olan tikinti materiallar1 sonayesinin inkisafinda innovasiyanin rolu vo onun imkanlari

boylkdir. Bu sahads innovasiya imkanlarinin artirilmasi vo ondan istifads real sektora va tikinti
materiallar1 sonayesina yeni nofas gatiracok. Tadgigat magalosinds innovasiya imkanlarini neca
artirmaq vo bu foaliyyati neca toskil etmok istigamatlori tadqiq edilmis vo tokliflor verilmisdir.
Sahonin stumullasdirilmast vo ddvlot dostoyi noticasindo bu sferanin milli iqtisadiyyatin
inkisafindaki yeri vo rolu méhkomlonacak, tikinti materiallart sonayesinin real sektorun mihim
gaynag komponentina gevrilorok 6lkads iqtisadi artimin yiiksalisina yeni tokan veracokdir.
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IQLIM SISTEMLORI UCUN RENTABELLIYIN Qi YMOTLONDIRILMOSI

9kbarova Samira Misirxan qizi- t.e.n., dosent, Mihondis sistemlari vo qurgularinin tikintisi
kafedrasi, AzMIU, sgiom@yahoo.com

Annotasiya. Istonilon layihonin on vacib hissosi onun rentabelliyinin giymotlondirilmasidir.
Qiymatlandirmoanin baslangic moarhalasinds adaton layihanin maliyyslosdirilma strukturunun tasiri
nozors alinmir. Layihonin rentabelliyinin hesablamalarinda calb olunan kreditlorin faizlori, vergilar,
grantlar, subsidiyalar vo s. nazoro alinmalidir. Binalarda enerji effektivliyino aid olan misallarla
birlikds layihanin rentabelliyinin hesablama standartlart haqqinda osas anlayislar asagida gostarilib
Vo izahatt verilib: iqtisadi parametrlor; iqtisadiyyatin osaslari; rentabelliyin hesablanmasi.
Rentabelliyin hesablanmasinin magsadi- layihanin va tadbirlorin layiha bélmalarinin rentabelliyinin
toyin olunmasi v onlarin diizgiin bolisdiirilmasidir.

Acar sozlar: rentabellik, giymatlondirmo, layiho, binalarda enerii effektivliyi, maliyyslosdirilma
strukturu, iglim sistemlori

PROFITABILITY ASSESSMENT FOR HVAC SYSTEMS

Akbarova Samira Misirkhan- PhD in technical sciences, ass. prof., department of Construction of
engineering systems and facilities, AzZUAC, sgiom@yahoo.com

Abstract. The most important part of any project is to evaluate its profitability. The impact of the
project's financing structure is usually not taken into account at the initial stage of the assessment.
Interest rates on loans, taxes, grants, subsidies, etc. involved in the calculation of the profitability of
the project. should be taken into account. Along with examples of energy efficiency in buildings, the
main concepts of project profitability calculation standards are given and explained below: economic
parameters; fundamentals of the economy; calculation of profitability. The purpose of calculating
profitability is to determine the profitability of project units of the project and activities and their
proper distribution.

Keywords: profitability, evaluation, project, energy efficiency in buildings, financing structure,
HVAC systems

Muasir dovrds binalarda totbiq edilon havalandirma sistemlarinin sistemlorinin etibarli vo
somorali isi bu sistemlori toskil edon avadanliglarin  diizgiin segilmasi, layihalondirilmasi,
qurasdirilmasindan koskin asilidir [1-2]. Muasir dévrds vo yaxin golocokds hoyat foaliyyatinin
mixtalif saholorinds enerjiya gonast edilmasi diinya saviyyasinds global va prioritet mosalalordan
biri olaraq qalacaqdir. Insanin komfort yasayis miihitinin yaradilmasinda shomiyyatli rol oynayan
iglim sistemlori binalarin istismart vo onlarin infrastrukturunun normal faaliyysti tgun boyuk
miqdarda enerji tolob edirlor [3-4]. istonilon layihanin on vacib hissesi onun rentabelliyinin
giymotlondirilmasidir.  Qiymotlondirmonin  baslangic  morholosindo  adoton  layihanin
maliyyslosdirilma strukturunun tasiri nazars alinmir. Layihonin rentabelliyinin hesablamalarinda colb
olunan kreditlarin faizlori, vergilar, grantlar, subsidiyalar va s. nazors alinmalidir. Binalarda enerji
effektivliyino aid olan misallarla birlikds layihonin rentabelliyinin hesablama standartlar1 haqqinda
osas anlayislar asagida gostorilib vo izahati verilib: iqtisadi parametrlor; iqtisadiyyatin osaslari;
rentabelliyin hesablanmasi. Rentabelliyin hesablanmasinin magsadi- layihanin va tadbirlarin layiha
béImalorinin rentabelliyinin toyin olunmasi vo onlarin diizgiin boliisdiiriilmasidir [6-7].

Igtisadi parametrlor. Rentabelliyin analizi asagidaki igtisadi parametrlorin maksimum daqiq
hesablamalarini talob edir:
e Investisiyalar- lo [AZN]
Xalis illik gonaot- B [AZN/il]
Texniki/igtisadi xidmoat muddati- n [il]
Inflyasiya indeksi - b- 100 [%]
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e Nominal endirim doracasi- nr - 100 [%]
e Real endirim doracasi - r - 100[%]

Investisiyalar, Io. Investisiyalar — layihonin realizo olunmas ilo olagedar olan biitiin xarclori
ohato edir [8-9]. Bunlar asagidakilardir: layihalondirma/planlasdirma; layihoaya rohbarlik/keyfiyyatin
tomin olunmasi; material vo avadanliglar; qurasdirma; nazarat va testlogsdirmo; icraedici sonadlosmo;
isosalma-sazlama sinaqlari, istismara verilma; heyatin dyradilmasi (talim); digear xarclor; vergilar,
odv.

Xalis illik qgonast, B. Layihadon enerji effektivliyi lzro xalis illik gonastin [AZN/il]
sadslosdirilmis sokildo asagidaki kimi hesablanir:

B=S-E+F
B- Xalis illik qonast- AZN/il]
S- llik enerji gonasti- [KVt-st/il]
E- Enerjinin giymati- [AZN/kV1-st]
F- Asagi salinmis 6danislor- [AZN/il]

Asag1 salinmis 6donislora pik ylka [kVt] gora 6domalor, qosulmaya gora 6demalor, ekoloji
0damalor va s. daxil ola bilor [10-11]. ©gor realizo olunan tadbirlor slava xidmatlar (yeni qurgu) tolob
edarsa va ya xidmato gira xarclorin asagi salinmasina gatirib ¢ixararsa, hamin fakt da xalis illik gqonast
hesablanarkan nozars alinmalidir:

B=S-E+F-AO&M
AO&M - istismar vo xidmata gokilon xarclords dayisikliklardir (musbat vo ya moanfi).

Ogor layihonin magsadi galir aldo etmokdan ibaratdirsa (masalon, yeni istilik va ya elektrik
morkazlorinin tikintisi), onda S realizo olunan enerjinin miqdarina borabar olacag. Belolikls, B
obyektin istismar Xarclorini ¢ixmagqla enerjinin satisindan alinan golirin miqdarina barabor olacag.
E — enerjinin bazar giymotidir. Texniki/Iqtisadi xidmat middati, n. Texniki xidmot miiddati:
Investisiyalarin/avadanliglarin fiziki xidmet muddotidir (avadanliq texniki cohatden istismar olunma
middoti). Igtisadi xidmot muddati: Investisiyalarin/avadanlqlarin praktiki xidmot muddatidir
(avadanligin yenisi ilo ovoz olunmasi rentabelli olana qodor istismar middasti). Ogor qovsaqglar vo
momulatlar siradan ¢ixmamisdan avval doyisilirso (tozo vo daha effektiv avadanliglar istehsal
olunaraq bazara ¢ixarilirsa), bu halda iqtisadi xidmot muddati texniki xidmot middoatindon qisa olur.
Norma vo standartlarda doyisikliklorin olmasi, enerjinin qiymotinin doyismasi, binalarin komfortuna
olan taloblorin doyismasi vo s. texniki xidmot muddatinin bitmosindon gabaq avadanliglarin
doyismasina gatirib ¢ixara bilor. NUmuna: Yeni fordi kompyuterds (FK) texniki xidmat miiddati 7 —
10 il, igtisadi xidmat muddati ise bir gayda olarag 3 ildir. 3 ildon sonra meydana ¢ixan program
tominati {i¢lin daha miiasir FK talob olunacag.

Rentabelliyin vo giymotlondirmonin hesablamalari {igiin iqtisadi xidmat middoatindan istifados
olunur. Asagidaki codvoldo ayri-ayrt energetik sistemlorin  komponentlori tgiin  EN 15459
standartlarina uygun olan iqtisadi xidmot muddatlori gostoarilir.

Inflyasiya indeksi, b. Inflyasiya — biitiin tolobat mallarmna il orzindo orta giymot artimi kimi
milayyon olunur. Inflyasiyani qabagcadan prognozlasdirmagq gotindir. Onun giymeoti mixtolif mohsul
va xidmatlar dgiin, eloco do kommunal xidmatlor Ggiin (su va enerji do daxil olmagla) dayiso bilar.
Mixtalif 6lkalords inflyasiya kaskin forglona bilor, eloco do mixtalif 6lkslords iqtisadiyyatin
inkisafinin miixtalif marhalslorinds doayiso bilor.

Endirim doracasi, d. Endirim daracasi — indiki zaman (glin giymatlori hesablamagq mogsadila
istifado olunur (masoalon, pulun indiki dayarina goro golocokdos energetik xarclordon gonast). Real
endirim giymotlori gdzlonilon inflyasiyanin effektini aradan qaldirmaq tgiin korreksiya edilirso,
endirim giymotlori nominal vo ya real qiymatlorlo ifado oluna bilor. Muxtalif
investorlarin/miistarilorin muxtalif taloblori olur. Ona goro do rentabelliyin hesablanmasi {igiin
istifado olunan endirim daracasi investordan asili olaraq dayise bilor. Digar torafdon dovlot/regional
bldcalordon maliyyslasdirilon layihalor tgin endirim doaracasi adaton federal/regional hakimiyyat
torafindon muoyyanlosdirilir vo onlar oksar hallarda soxsi investorlara nisbaton asagi olur.
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Nominal endirim doroacasi, nr, Nominal endirim darocasine imumi inflyasiyanin gézlonilon
indeksi daxildir. Ogor miistorinin Xxdsusi taloblori yoxdursa, onda birinci morholodo Enerji
auditoru/maslohoatci nominal endirim giymati kimi risksiz golir giymatlorindoan (faizlordan) istifads
edo bilor. Bir gayda olaraq dovlst/baladiyys istigrazlarinin faizlori risksiz giymatlondirma kimi gobul
olunur.

Cadval 1. Energetik sistemlarin komponentlari tigiin EN 15459 standartlarina uygun olan iqtisadi
xidmoat muddatlori

Igtisadi xidmot Iqtisadi xidmat
Komponentlar quddati,il Komponentlar quddati,il
Qazanlar 20 Istilik nasoslar1 15 - 20
Odluglar, mazut vs gaz 10 Saygaclar 10
Markazi tanzimlamao sistemi 15-25 Tonzimlanan nasoslar 10-15
Avtomatik tonzimloma klapanlat 15 Avtomatik baglayici 15
armaturlar
Ol ils tanzimlomo klapanlart 30 Agiq sistemlorin polad 30
borulari
Konvektor tipli elektrik 20 - 25 Qapal1 sistemlorin polad 15
qizdiricisi borulari
Istilik utilizasiya qurgular 15 Radiator termostatlari 15
(fasilali)
Istilik utilizasiya qurgular 20 Termostatik klapanlar 20
(fasilasiz)

Real endirim doracasi, r. Real endirim darocasi — enerjinin, eloca do diger mallarin qiymot
artiminin inflyasiyaya korrekts olunmus nominal endirim qiymatidir. Inflyasiyaya korrekto olunmusg
real endirim doracasi agagidaki kimi hesablanir:

n,—b
r p—
‘ 1+b
Nominal endirim daracasi nr = 25%, Inflyasiya b = 18%. Real endirim daracasi noys barabardir?
r=22-018 _ 550 500

1+018

Ogor vacib parametrlorin (masalan, enerjinin) qiymatinin orta inflyasiyadan kaskin forglonmasi

gozlonilirso, onda real endirim doracasi do homin parametrin nisbi inflyasiya saviyyasina

uygunlasdirilmalidir. inflyasiyaya vo nisbi inflyasiyaya uygunlasdirilmis real endirim daracasi bela
hesablanir:

r= i|:nr -b _
1+e| 1+b
Ogor real inflyasiya doracasi rentabelliyin hesablamalari tigiin istifads olunursa, onda galocok
xalis gonaat do inflyasiya saviyyasinin artan gqiymatlorino gors yox, enerjinin buginki giymatlaring

osason hesablanmalidir. ©gar nominal endirim daracasindan istifads olunursa, onda galacok gonast
inflyasiya saviyyasina goro artmalidir.
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Cadval 2. Norvecds enerji effektivliyi Gzra layihalords istifads olunan igtisadi xidmot muddatlori

Iqtisadi xidmat Iqtisadi xidmat
Komponentlar quddati,iI Komponentlar quddati,iI
Binalar/qoruyucu konstruksiyalar 30 Isiglandirma 15
Morkoazi tonzimlomas sistemlori 10 Qonaotli su avadanlhiglari 5- 10
Istilik izolyasiyasi 30 Yeni pancaralor 30
Borularin izolyasiyasi 15 Kiplosdirilmis pancaralor 5

Iqtisadiyyatin asaslari. Pulun bankda saxlanilmas: (vaxti gabaglamaq). Hor hansi migdarda
pul Bo (AZN) bankda yerlasdirilib. Bgar bankin taklif etdiyi nominal faiz daracasi i olarsa, n ildan
sonra bankda na gadar pul olacaq?

Bo - bu giin banka qoyulan pulun miqdart;
Bn - n ildon sonra bankdaki pulun miqdart;
i - 100 - bankin faiz daracasi;

n - pulun bankda galma muddatidir (il).
Bir ildon sonra bankdaki pulun miqdart:

Bi=Bo+Bo-i= Bo(1+i) (1)
iki ildan sonra:
B,=B;*B;i= Bo(1+i)2 2)
n ildon sonra:
Bn=Bo(@+i)" 3)

Ogor bank hesabinizda bu giin 1500 AZN pul var. Bankin faiz doracasi 15 %-dir. 5 ildon sonra
bank hesabinizda na godoar pul olacag? Bo- 1 500 AZN, i- 0,15, n- 5 il.

B, =B, - (1+1)° =1500- (1,15)° =3017 AZN (sokil 1a.)

H
B
[AZN] [“&‘iN 1
A o -}
Bn H,
Bo : 7 : Hg _.‘.___,,.-'-"'"r"." :
> i i -
(@] n vaxt o n v axt
a) [ ) fil]
Sokil 1.

Endirilmis daraca — buglnki giymatdir (zamana gora geri getmak). ©gar n ildan sonra bank
hesabinda Bn [AZN] miqdarinda pul olacagsa, onda orta faiz doracasi asasinda bu giin bankdaki pulun
miqdar1 Bo [AZN] na godar olmalidir? Bo yuxaridaki tonlikdon tapila bilor:

Bﬂ
C+i)

(4)
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Masalan, agar bu glindan baslayaraq 10 il arzinds Siz 6z bank hesabinizda 20000 AZN pul
olmasini istoyirsiniz. ©gor faiz dorocasi 5 % olarsa, bu giin banka hansi miqdarda pul qoymaq
lazimdir?

. Bipo, _ 20000
P (L+)° (140,05 )10
Galacak ganastin /galirin endirim (bugiinki) daracasi eyni prinsip zrs hesablanir:

=12278 AZN (sokil 1b)

Endirilmis doraco = Bn - n il arzinds gonast/galir; d - endirim daracasi, nominal vo ya real:

_on
A+d)"
1. Ogar inflyasiyanin inkisafi ilo Bn do artarsa, nominal endirim daracasindan istifads edilmalidir (ny).

2. Ogor By artmazsa, real endirim daracasindan istifads edilmalidir (r). - endirim omsal1 adlanir.

1

L+d)"

Rentabelliyin hesablanmasi. Investisiyalarin rentabelliyinin hesablanmasimn asagidaki
tisullart moveuddur: mayant 6dama muddati; xalis gatirilmis doyar; xalis Qatirilmis dayar amsali,
0domo muddati; daxili galir normasi. Endirilmis (gatirilmis) qiymat anlayisi bu tisullardan bir
necasinin  asasimi  taskil edir. Hesablamalarda asagidaki parametrlordan istifada olunur:
investisiyalar lo /AZN/, xalis illik galir B /AZN/ilj, igtisadi xidmat muddati n /il/, real endirim
daracasi r - 100 /%]

Mayani 6domo miiddati (MOM) tisulu. Sada mayan 6domo dovrii — xalis illik gonastin borabar

giymatlari (B1 = B2 = ... = Bn) asasinda qoyulmus investisiyanin ddonilmo muddatidir:
Investisiyalar L
Mayani édamo middati (MOM)= = — [il]

Xalis illik ganaat B
Ogor mayani 6doma middati goriilmiis todbirin somorali xidmot miiddatindon goxdursa, bu tadbir
rentabelli sayilmir. Mayan1 6doma muiddati iisulu operativ hesablamalar ii¢iin ¢ox rahatdir, lakin bir
sira mohdudiyyatlori var: real endirim giymati asagi olduqda ondan istifado etmok lazimdir; mayan
0domo muddoti 4— 5 ildon az oldugda ondan istifado olunur; bu Gsul mayant 6domo muddati
kecdikdan sonra illik gonastin giymatlorini nozara almir. Masala. Ventilyasiya sisteminda istilik
utilizatoru qurasdirilir. Investisiya— 10 000 AZN, illik xalis galir— 2 500 AZN-dir:

MOM = o - 10000 _ (5)

B 2500

Notica. Muasir dovrds vo yaxin golocokdo hoyat foaliyystinin muxtslif sahslorinds enerjiyo
genast edilmasi diinya saviyyasinda global va prioritet mosalolordon biri olaraq qalacaqdir. Insanin
komfort yasayis miihitinin yaradilmasinda shamiyyatli rol oynayan binalarin istismari vo onlarin
infrastrukturunun normal foaliyyati Uglin boylk migdarda enerji talob olunur. Magaloda layihanin
rentabelliyinin hesablama standartlar1 haqqinda osas anlayislar gostorilib vo izahati verilib: igtisadi
parametrlor; iqtisadiyyatin osaslari; rentabelliyin hesablanmasi. Rentabelliyin hesablanmasinin
moqsadi gostarilib. Energetik sistemlorin komponentlori igiin EN 15459 standartlarina uygun olan
igtisadi xidmot muddatlori verilib.
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MUOSSISONIN INKISAF STRATEGIYASINDA XORCLORIN iDAROEDILMOSI

Homidov Namiq Raqif oglu- t.e.n., dosent, Nogliyyatin dasinmasi va yol harakatinin toskili
kafedras1, AzZMIU, namikhamidov@gmail.com
Bagirzads Adam Sahib oglu- doktorant, Azorbaycan Dovlot Igtisad Universiteti,
baghirzade@gmail.com

Annotasiya. Mdassisonin idaroetmoa sisteminin vo qorar gobuletmo morkozlorinin  adekvat
informasiya ilo tomin edilmasi va xarclorin idars edilmasinin tokmillosdirilmasi magsadilo Xarclarin
idaroedilmasinin baglica nozari- metodoloji asaslar1 nazardon kegirilmasi olduqgca vacibdir. Xarclarin
idarsedilmasi, xarclarin miiayyan edilmasi, planlasdirlmasi, nozarat vo bu sahads gorarlarin gobul
edilmasi Uzra menecerlar vo digar daxili va kenar istifadagilor tigiin lazimi informasiyalar1 miiayyan
edir, toplay1r, giymatlondirir va hesabatliligin aparilmasi magsadilo malumat bazasi yaradir. Bununla
yanasi, xarclorin idarsedilmoasi resurslardan istifadenin optimallasdirilmas: ilo togkilatin cari vo
strateji hodoflors nail olamasina shomiyyatli doracods tasir gostorir.

Acar sozlar: xoarclorin starteji idaroedilmasi, xarclorin tasniflogdirilmasi, doyison, sarti- doyison va
sabit xarclar, xarclorin idarsetms sistemi, xarc morkozi

COST MANAGEMENT IN THE ENTERPRISE'S DEVELOPMENT STRATEGY

Hamidov Namik Ragif- PhD in techn. sc., ass. prof, AzZUAC, department of

Transport construction and traffic management, namikhamidov@gmail.com

Bagirzade Adam Sahib- PhD student, Azerbaijan State University of Economics,
baghirzade@gmail.com

Abstract. In this paper has been considered the main conceptual- methodological bases in order to
improve cost management and to provide adequate information to the management system and
decision-makers of the company. In this regard, cost management identifies, collects, measures,
classifies, and reports information that is very useful to managers, accountants, and other internal
users in cost determination, planning, controlling, and decision- making. Cost management
simultaneously contributes to optimizing resources which will improve the overall of the organization
and enable the company to acquire its goals.

Keywords: strategic cost management, cost classification, variable, semi-variable, fixed cost, cost
management, cost center

Son illar arzindo, igtisadi konyuktura va biznes proseslorinin strukturunda bas veran keyfiyyat
doyisikliklor  muossisoalords idaroetmoa  sisteminin  somaraliliyinin  asast  olan  xoarclorin
idarsedilmasinds shamiyyatli modifikasiyalara sebab olmusdur. Bu baximdan, biznes miihitinin bu
cevik dayisiklilorini vo onlarin miiassinonin maliyys voziyyatina tosirlorinin dyronilmasi vo
giymatlondirilmosi tosorriifat vahidlorinin garsisinda duran an mihim 6hdsliklardondir.Bu
dayisikliklora:

1. bazarlarin tobistinds olan istehlak¢ilarin xeyrino hakimiyyat doyisikliklori vo bunun
asasinda istehlakg¢ilara fokuslanmag;
2. ragabat muhitinin bazis prinsiplorinin yenilonmasi;
3. “Lean” istehsal texnologiyalarininin (just- in- time metodu) tatbiginin genislonmasi;
4. istehsal va informasiya texnologiyalarinda bas veran slratli inkisaf va ¢evik tokmillogmalar;
5. toskilati idarsetmonin yeni formalarinin totbiginin genislonmasi;
6. biznesin sosial, siyasi vo madani mihitinds olan doyisikliklor kimi starteji amillori gostormak
olar [1].
Belo olan halda, xarclarin idarsedilmasini ayrica miistagil bir funksional saho kimi deyil, onu
muassisanin starteji idaroetmasinin torkibi komponenti vo ayrilmaz hissasi kKimi nozardon kegirmak
moagsadouygundur.
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Velfie vo Keltika geyd edirdilor ki, xarclaorin strateji idaraedilmasi xorclorin azaldiimast ila
yanagsi, miiasSSisanin strateji bazar movqelorinin yaxsilasdirlamasini tamin edir. Onlar bunun vacib
bir faktor oldugunu vurgulayaraq qeyd edirdilor Ki, global rogabst muhitinds hor bir miossisa
mutomadi strateji bazar movqeyi haqqinda otrafli informasiyaya malik olmalidir [2].

Xarclorin idarsedilmasi— ylksak igtisadi somaranin va ya foaliyyat naticalarinin sldo olunmasi
ucun xarclorin idarsedilmasi ilo bagl informasiyalarin iglonmasi va istifadasidir.

Bu proses xarclar Uzarinds daimi nozaratin tomin edilmasi vo onlarin optimallagdirilmasinin
stimullagdirilmasi {igiin xorc névlari, bas verma yerlari va xarc obyektlori ilo alagadar xarclarin
moqsadyonlii formalagmasi kimi do nazardan kegirilir.

Xarclarin idaraedilmasi bagli informasiya xarclar va goalirlor barada maliyys (monetar)
molumatlarindan vo miistori mamnuniyyati, amok mohsuldarligi, istehsalin somaraliliyi, keyfiyyat
Vo toskilat ticlin digar “ugur faktorlar1” olan geyri- maliyys (geyri- monetar) informasiyadan
ibaratdir. Xarclorin idasredilmasinin moagsadi onlarin optimallasdirilmasidir va ya galirlor vo Xarclor
arasinda optimal nisbatin muiayyan edilmasidir. Qeyd etmok lazimdir ki, miiasir bazar mahitindon
istifado etmoklo xarclorin optimallasdirilmasina nail olamag olar, lakin har bir halda xarclor Gzorinds
idaroetmonin giiclondirilmasi vo resurslardan istifads ilo bagli koordinasiyainin artirilmasi holledici bir
faktordur. Xarclorin idarsedilmasi magsadlorini xarclorin idarsedilmasi prosesinds vacib bir marholo
oldugunu geyd edon K. Druri asagidaki istiqamatlori geyd etmisdir.

e Istehsal ehtiyatlarinin doyarinin mioyyan edilmasi;
¢ Planlasdirma va idarsetms gorarlarinin qobul edilmasi;
e Nozarat vo tonzimlonmo proseslorinin hoyata kegirilmasi [3].

J. Sank va V. Govindarjan xarclorin starteji idaraedilmasi anlayigini “starteji idarsetmonin dérd
morhalasindan bir va ya bir negasine birbasa istiqgamatlonon xarclor Uzra informasiyadan askarligla
idaraetma magsadlari Ugln istifado kimi miyyan edirdilor:

1. startegiyalarin formalasdirlmast;

2. muassisa Uizra bu startegiyalar arasinda kommunikasiyanin qurulmast;

3. strategiyalarin hayata kegirilmosi ti¢lin taktikalarin islonib hazirlanmasi va tokmillasdirilmasi;

4. moagsadlar Gizra alda edilon ugurlu naticalorin monitoringi U¢iin nozarat sistemlarinin yerino
yetirilmasi vo tokmillogdirilmosi [4].

Hor bir miassisada Xarclorin idarsedilmasinin togkilinds onun elmi asaslandirilmus tosnifat
sxeminin yaradilmasimin boytk shomiyyati vardir. Mahsul (is, xidmat) istehsali vo satis1 prosesindo
formalasan xarclorin tosniflogdirilmasi asas magsadi xarclorin gobul edilmis ugot siyasatins vo
muoassisonin idaraetmos strategiyasina miivafiq aydin va nizamli strukturunun yaradilmasidir. Xarclorin
strukturunun dagiq muoayyan edilmamosi bu sahadas idaroetmonin geyri- somarali hoyata kegirilmasini
sorait yaradir. Xarclor muxtalif slamatlora gors tasnifat qruplarina bolindr. ©nanavi idaraetmo
nazariyalarinda xarclorin idarsedilmasi yalniz onlarin komiyyot ifadasinds azaldilmasi nozords
tutulurdusa, lakin muasir strateji idaroetmo konsepsiyalarinda murakkab ragabst mahitinin tasiri ilo
idaroetmanin biitlin funksional elementlorinin xarclorin idarsedilmosinds nazors alinmasini
sortlondirmisdir [5].

Bu elementlora: dinamika, ¢oxndvliliik, élgmanin ¢atinliyi, ugot, monitoring, nazaroat vo
giymatlondirma, igtisadi naticalora giicli vo ziddiyatli tasiri daxil etmok olar.Mahsul (is, xidmat)
istehsali vo satisinin togkili prosesindo Sorf olunan resurslarin azadilmasi vo ya optimallagdirilmasi
muoassisanin idaresetmoa sisteminin  on  mihim holgolorindon biridir. Mduassisada  xarclorin
idaroedilmasinin moagsadlori vardir.

* Yiksak manfoatliliyin oldo olunmast;

» Muassisonin dayaniqlt maliyys vaziyyatinin qorunmast;

» Muassinin vo ya ayri- ayri mohsul novlorinin rogaboatgabiliyystliliyinin vo ya hoyat dovruniin

artirilmasi;

* Tosorrufat faaliyyati ils igtisadi, maliyys va idarsetms bagl risklorin azaldilmasi.

» Bununla yanas1 xarclorin idaroedilmasin sisteminin effektiv togkilinin tomin edilmasi magsadils,

yuxarida geyd edilon amillorlo yanasi muassisanin bitlin faaliyyst istigamatlori tizro miitomadi olaraq

informasiyalar toplanmali, emal edilmali vo bunun osasinda perspektiv idaretmo Qorarlart gobul
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edilmalidir. Bu magsadls xarclorin idaroedilmasinin asagidaki istiqgamatlorini gqeyd etmoak olar.

» Faktiki xarclarin mioyyan edilmasi tigiin sistemli yanagsmanin totbiq edilmasi;

« Xorclorin bas verma Sabablorinin arasdirilmasi vo Xarc markazlarinin tayini;

» Mohsul(is, xidmat) maya doyarinin analizi osasinda xarclorin azaldilmasi vo onun strukturunun

tokmillogdirilmasi;

» Resurslardan genastlos istifadonin tamin edilmasi imkanlarinin izlanmasi.

 Muassisada xarclorin tasdiq edilmis ucot siyasatine va idarsetms ucotu magsadlari Uzra tosniflogdirilmasi

va tohlili tasarrufat faaliyyatinin somaraliliyinin artirtlmasimi sortlondirir.

Bununla yanasi, xarclorin idarsedilmasi xarclorin sistematik ugotuna istigamotlonmoklo, mshsul va

xidmoatlorin vahidi Uzra xarclorin miayyan edilmasi vo analizini 6ziinds ehtiva edir. Belo ki, mohsul va

xidmatlorin vahidi (izrs alds edilmis informasiya, muassisanin resurslardan istifadonin rasionallasdiriimast,

giymatgoyma vo monfaotin artirilmasi kimi togkilati iqtisadi magsadlore ¢atmasinda genis imkanlar yaradir.
Biznes strukturlarinda xarclorin idarsedilmasinin an vacib morhalslorindon biri  kimi,

muassisanin idaraetms sisteminin funksional vo mustaqil sahasi olan xarclorin idarsetma sisteminin

strukturunun  togkilati  foaliyyatin ~ xisusiyyatlorina uygun sokildo formalasdirilmasit vo

tokmillosdirilmasidir [5].

Tarkibins géra
(bircinsliyine Miisssisanin faaliyyati
Istifads olunmus resurslarin gora) ila bagli xarakterina
1qtisadi mahiyyetine gora: - Birelementli gbra
- Iqtisadi elementlars gora; —a—— - Xarici
- Kalkulyasiyamaddslarina - Daxili
g0ro; >
Plani shato etmasino goro; _ Funkswgal .
- Planlasdirilan ' P xarakterino goro :
~-LACULAD. CARI - asas

- Planlasdirilmayan X9RCLOR - listalik

Idaraetmo saviyyasina gora:
- relevant
- irrelevant

Monfaot vo zororin

giymatlondirilmasi
shamiyyatina gora:
- Kapitallasan
(galacak)xarclar;

A\ 4

Umumilosms Foaliyyatin - Cari (bitmis) xorclar
daracasins gors; hocmindan  asilllig
- orta daracasina gora:
- icmal - sabit
- doyisen
- garisiq

Sakil 1. Miassisada xarclorin tasnifat qruplari
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NOZAROT
(monitoring)
l  J v
Xarclarin Xorclarin Xoarclorin koordinasiyasi vo
Planlasdirilmasi ugotu tanzimlonmasi
Xoarclarin P
analizi N

Sokil 2. Xarclarin idarsedilmasinin funksional strukturu

Qeyd olunan struktur zro muassisada xarclorin idarsedilmosinin asagidaki vozifolori muoyyan
etmak olar:
* Faaliyyatin igtisadi naticolarinin artirilmasi kimi onun rolunu askara ¢ixarilmast;
« Idaraetmonin asas funksiyalarina géra Xarclorin mioyyan edilmasi;
* Miiassinin ayri- ayri struktur bélma va vahidlari Uzra Xarclorin hesablanmast;
 Mohsul (is, xidmat) vahidi Uzrs Xarclorin hesablanmasi;
* Tosorriifat gorarlarin islonmasi vo qgobul edilmasi Gglin xarclorin giymatlondirilmasina imkan
yaradan informasiya bazasinin yaradilmasi;
» Xarclarin giymotlondirilmasi va onlar Uizorinds nazarst sisteminin toskil edilmasi tigiin texniki tisullarin
Vo vasitalorin agkar edilmosi;
» Muassisonin struktur bolmalarinds vo tosarriifat proseslorinin butiin  marhalalorinds xarclorin
azaldilmas1 ehtiyatlarin askara ¢ixarilmasi lizrs todqiqatlarin aparilmast;
* Miiassisonin is soraitine muvafiq olaraq, xarclorin idarsedilmasi sisteminin segilmasi va.s.

Inkisaf tendesiyalar Xorclorin idaroedilmasi anlayisi.
idareatmo novlori Xsrqlgrin idaroedilmosi prosesi
Idaraetms funskiyalart
A x
Xorclorin idaraedilmasinin tarixi asasi Xoarclorin idarsedilmoasinin
konseptual ssaslar1
v A
Idaraetmonin giymatlondirilmasinin Xarclarin Qanunvericilik.
metodoloji asas1 idarsedilmasinin nozora Idaroetma
asaslari - prinsiplori.
Idaraetmo
metodlari
v
Xarclarin Xarclarin "
idarsedilmasinin idarsedilmosinin Idaraetmo mexanizminin nozari vo
effektivliyinin metodoloji osas1 ¥ praktiki osaslari
giymatlondirilmasi
metod va kriteryalari y
Xarclorin idarsedilmosi sistemi I

B

Xarclorin idarsedilmasinds gorarlarm islonmasi va
gobulu metodologiyasi,planlagdirma,
toskil etmo,motivasiya va nozarat

Sakil 3. Xarclarin idarsedilmasinin strukturu
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Qeyd etmok lazimdir ki, yalmz xarclorin idarsedilmasinin vazifalorinin kompleks istifadasi
soraitindo muassisada foaliyyatin iqtisadi effektivliyin artirilmasina nail olmaq olar.Miiassisada
maliyys idaroetmo sisteminin baslica funksiyalarindan olan biidcalogsma, Xarc vo resurslardan
istifadonin prognozlasdirilmasi vo planlasdirilmast, cari va uzun- muddatli aktivlor Uzarinds maliyys
nozaratinin tomin edilmasi vo ba sahods idaroetms gorarlarin gobul edilmasi Gglin faaliyyst Gzra
omoliyyat xarclorinin dizgun giymatlondirilmasi vacibdir. Bu mogsadlo, keg¢mis hesabat
molumatlarindan istifado etmoklo hor bir hesabat dévrl Uzrs sabit xarclori va eyni zamanda mahsul
(is, xidmat) vahidi Uzra dayisan xarc giymatlondirilmalidir [6].

Miassisadas tasarriifat foaliyystinin hayata kecirilmasi ilo slagadar miiayyan konkret moagsadlor
Uzra cokilon xarclorin startejidaroedilmosi toskilati doyison Xarici mihito garsi daha da gevik,
dayanmigli, stabil etmoklo yanasi miiossisonin starteji bazar movgeyinin  miintozom olaraq
gliclonmasine vo uzunmuddatli dovrds maliyys sabitliyino nail olmasina genis imkanlar yaradir.
Ononavi metodlarla miigayisado xorclorin starteji idarsedilmasi, Xdsusilods onun XX asrin
sonlarindan etibaran tathiq edilon muasir istigamatlori muossisalords resurslardan effektiv istifadonin
tomin edilmasina, ragabat Ustlnliklorinin qorunmasina, toskilati miiqayisali ugur faktorlarinin daima
yaxsilagdirilmasina, artan marjinal moahsuldarligin oaldo edilmasing, starteji idaroetmo qorarlarinin
gobul edilmoasi Gglin xarclorin idaraedilmasi Gizrs genis informasiya bazasinin formalagsmasini alverisli
zomin yaradir. Natico olaraq geyd etmok lazimdir ki, xarclorin effektiv idaroedilmasi startegiyasi vo
ragabat Gstunluklori kimi starteji hadaflori nazors almagla toskil edilmis xarclorin idarsetma sistemi
muoassisads idarsetmonin funksiyalarinin vo onun digar metodoloji komponentlorinin kompleks vo
inteqrasiyali tatbigindan bilavasito asilidir.

Natica. Olkamizdo milli igtisadi sisteminin asasmi toskil edon hom dovlet ham da 6zal miilkiyyatli
tosarriifat strukturlarinda xorclorin starteji idaroedilmasi vo idaroetmo ugotunun muasir totbigi
metodlarinin genis istifadosinin tomin edilmasi mogsadilo agagidaki ardicil addimlar atilmalidir.

e Muassisalords va ya digar tosarrufat vahidlorinds orta vo uzunmuddatli dovr Gglin faaliyyatin strateji
idaroetms va ya starteji planin hazirlanmasini tomin edilmasi;

e Starteji idaroetmo Uzro islorin morholali togkilinin Vo icrasiin tomin edilmosi mogsadilo toskilati
institsional struktur bélmonin yaradilmasi.

o Starteji maliyys idaroetmosi vo Xxisusilodo miassisanin  Umumi amoliyyat Xorclorinin strateji
idaroedilmasi Uzrs ixtisash kadr potensilanin tomin edilmasi;

e Toskilati mogsadlora mivafiq olaraq xorclorin starteji idaroetmo metodlarni segilmasi vo onun
totbiginin tomin edilmasi;

e Xorclor (izro strateji idaroetmo gorarlariin icrasimin  naticalorinin yoxlanilmasi Vo kenarlasmalar (izra
mavafiq sistemli tadbirlorin gorilmasi.

e Bu ardicil amaliyyatlarin tatbigini tomin etmoklo, hor bir tosarriifat subyekti baslica strateji moagsad olan
resurslardan somarali istifadoni vo uzunmiddatli dovrds 6z foaliyyat gabiliyyatini vo startaji rogabot
ustunltklarini gorunmasini tamin eds bilor.
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AZORBAYCANIN ENERJi TOCHIZATINDA ALTERNATIV MONBOLORDON
ISTIFADONIN iQTiSADI VO EKOLOJIi TOROFLORI

Quliyev Comil Tahir oglu- miiallim, Insaat kolleci, AzZMIU, Kiyev Milli insaat vo Memarliq
Universitetinin aspiranti, cemil_95@inbox.ru

Annotasiya. Azorbaycanin enerji tochizatinda alternativ barpa olunan monbalardan istifads daha ¢ox
golacaya yOnalon perspektiv istigamotdir. Bunu nazors alarag, magalods iki asas mosalonin tahlili
mogsad kimi qarsiya qoyulmusdur. Bunlardan birincisi baxilan sahanin sosial-igtisadi inkisaf vo
enerji tohlukasizliyinda rolu, ikincisi isa iqlim doyisikliklori va otraf mdihitoa monfi tasirinin
azaldilmas1 problemlori. Magalods bu sopkido oks olunmus molumatlar, aparilan arasdirmalarin
naticasidir. Magalads hazirki marhalods alternativ enerjidon istifado soviyyasi vo davamli iqtisadi
inkisaf perspektivlori sorh olunmusdur. Elocads, burada baxilan masalalor ham igtisadi, hom do
ekoloji tohltikasizlik problemloari ils alagali sokilds toqdim olunmusdur.

Acar sozlar: alternativ enerji, somaralilik, enerji tohlikasizliyi, yasil tarif, davamli enerji inkisafi,
ekoloji tohlikasizlik

ECONOMIC AND ECOLOGICAL ASPECTS OF THE USE OF ALTERNATIVE
SOURCES IN ENERGY SUPPLY OF AZERBAIJAN

Guliyev Jamil Tahir- teacher, Construction college, AZUAC, PhD student of Kiev National
University of Construction and Architecture, cemil_95@inbox.ru

Abstract. The use of alternative renewable sources in Azerbaijan's energy supply is a promising
direction for the future. With this in mind, the article aims to analyze two main issues. The first is the
role of the sector in socioeconomic development and energy security and the second is the problems
of climate change and mitigation of the negative impact on the environment. The information
contained in this article is the result of research. The article comments on the current level of
alternative energy use and prospects for sustainable economic development. In addition, the issues
discussed here are related to both economic and environmental security issues.

Keywords: alternative energy, efficiency, energy security, green tariff, sustainable energy
development, environmental security

Giris. Olkomizda alternativ enerjidon istifadonin inkisaf soviyyasi vo vaziyyati arzuedilondan
cox uzaqdir. Lakin bu sahads potensialimiz ondan ¢ox yiiksokdir. ©gor bu potensialdan duzgin
istifado olunarsa, yaxin dovrlords inkisaf etmis 6lkalorin saviyyasina ¢atmaqg mimkindir. Bu isa
kommunal infrastrukturunun ham osas iqgtisadi, hamda ekoloji problemlarinin hallini tomin edor.
Infrastruktur anlayis1 maddi istehsalin, yasayis kompleksinin va s. faaliyyot gostormosina xidmat
edon saha va bélmalori shate etdiyi Uciin alternativ enerji monbalorindan istifadonin igtisadi va ekoloji
toraflorinin tohlili ¢ox aktualdir.

“Energetika  sektorunda istehsalatlarin  siirotlondirilmosi  haqqinda”  Azarbaycan
Respublikasinin Prezidentinin 29 may 2019- cu il tarixli soroncaminin 1.1 bandinds [1] energetika
sektorunun uzunmiddotli inkisaf strategiyasi layihosinin hazirlanmasi 6z oksini tapib.Mogsad
Beynolxalq enerji bazasinin inkisaf meyllori nozors alinmagla 2050- ci ilo godor inkisaf {igiin bu
sahado perspektivlori mloayyoan etmokdir. Bu isin yerino Yyetirilmasinds mogalodoki molumatlar
yadimgi ala bilar.

Azarbaycanda yungul hasil oluna bilon neft yataglarinin olmamasi, tobistin ¢irklonmasinin
qarsisini almaga imkan veran basqa enerji ¢esidlorindan istifadoni zoruri edir. Alternativ energetika
daha ¢ox galacaya yOnolon bir sahadir. Odur ki, bu sahoni stimullagdirmaq, monfoatli foaliyyato
kecdini toamin etmok tigtin,onun dovloat torfindon iqtisadi tonzimlonmasi tokmillosdirilmalidir ki, bura
sarmays coalb etmok mimkdn olsun.
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Azorbaycan iqtisadiyyat: davamli inkisaf modeli tizarinds qurulub, enerji sahasids onun tarkib
hissesidir. Iqtisadi inkisafin bu modelinin asas mahiyyati ondan ibaratdir ki, davaml inkisafda asas
moqsad kimi otraf muhiti gorumagla, mévcud resurslardan istifads olunarkean insanlarin yalniz hazirki
tolobat1 deyil, eyni zamanda galacak nasillorin potensial ehtiyatlarida tomin olunsun. Alternativ enerji
monbalarindon istifadonin genislondirilmasi ilo sosial- igtisadi inkisaf va enerji tohlikasizliyi, iglim
dayisikliklori va otraf muhito monfi tosirinin azaldilmasi problemlarinin hallins tokan vermak olar.
Muasir dévrda enerjiys olan talabati nazars alsaq bu masalalarin na gadar shamiyyatli oldugunu gors
bilorik. Bu problemin tam izahi {glin aparilmis arasdirmalar osasinda yuxarida gostarilon
istigamatlorin ayri- ayriligda qisa sokilds izahini agiglayagq.

I. Alternativ enerji vo sosial- igtisadi inkisaf. Biitiin diinyada enerji resurslar1 har bir 6lkanin
inkisafi liglin boylik ohomiyyat kasb edir. Enerjiys olan talabat oksar 6lkslorin iqtisadiyyatini enerji
istehsalcilarindan asili vaziyyatos salir. Yaxin zamanlara kimi Beynolxalq miqyasda iqisadi inkisafin
olcilmosi Gctin Umumi Daxili Mohsulun (UDM) artimindan vo adambasina diison UDM
dinamikasindan istifado olunurdu. Hazirda enerjinin iqtisadi inkisafda rolu koskin artdigi iigiin
inkisafin davamhiginin 6lgiilmasinda bu gostaricilor kifayat edici deyil. Ona gors bels hesab edirom
ki, gostorilon giymatlondirmadan olave 6lkads bir dollara diison UDM iiglin istifado olunan enerji
migdarida nozoro alinmalidir. Enerjidon istifado somoraliliyinin  giymatlondirilmasi  basga
gostaricilorlodo aparilir. Beynolxalq toskilatlar torafindon boyonilon vo istifads edilon gdstorici
miosyyan 6lkodo yaxud igtisadi foaliyyst vo ya xidmot sahoasinds bir vahid enerjinin isdifadssi
naticasinds alimmis UDM doyoridir.

Alternativ enerji monbolorindan istifadonin maya doyarinin, yilksok sirstlo inkisaf edon
texnologiya noticasindo asash sokildo asagir diismosi bu enerji novlorina maragi yiiksok sokildoa
artirmaqdadir. Inkisaf etmis 6lkolor borpa olunan enerji sahasinds hodaflor milayyonlosdirarak,
iqtisadi inkisafi vo enerji tohlikasizliyinin tomin edilmasindo alternativ borpa olunan enerji
monbalarinin (ABOEM) rolunu yiiksok giymotlondirirlor. Energetika sektorunda ABOEM- nin pay1
gindan- glino artmaqdadir. Bir ¢ox Olkolor enerji istehsalinda barpa olunan enerji monbalarinin
payinin 20%- don do ¢ox hoddas ¢atdiriblar va galacok tictin bundan da yliksok hodoflar gobul edirlor.

On bes ildon ¢oxdur ki, bu sahanin inkisafi Azorbaycan dévlatinin diggetindedir [2]. Olkado
ABOEM- in potensialindan istifado etmoklo onun elektrik vs istilik enerji istehsalina calb edilmasi
kommunal- energetika sahasinin golocak inkisaf istiqgamatinds mitaraqqi doyisikliklor etmaya imkan
yaradir. Son illordo aparilan islahatlarin miioyyan hissasi barpa olunan enerji istehsali ilo baglhdir.
Alternativ vo barpa olunan enerji resurslarinin potensialinin dyronilmasi, elektron kadastrlarin
hazirlanmasi vo mitamadi olaraq doagiglosdirilmasi ti¢tin 6lkamizin arazisinds 20- don ¢ox miisahido
stansiyalar faaliyyat gostorir. ABOEM- i vo ondan istifads texnologiyalarini daha da somarali inkisaf
etdirmok Ucuin asaslt doyisikliklor edilmalidir. Bu doyisikliklirin strateji elementlorindan biri do yasil
tarif alotindon istifado edorok davamli iqtisadi inkisafa nail olmaqdir. Enerji sistemindo boarpa olunan
enerji manbalorinin pay1 giindon- guine suratlo artmaqdadir.

Barpa olunan enerji manbolarindan istifadonin qisa statistik [3] tohlilino baxag. 2017- ci ilds
illik enerji istehlaki 2016~ c1 ilo nisbaton 2,2% artmisdir. Bu 2013- cii ildon bari miisahido olunan an
yuksok artimdir. 2006- 2016-c1 illor Uzrs ilkin enerji istehlaki orta hesabla il arzino 1,7 % artmisdir.
Barpa olunan enerjinin iimumi ilkin enerji istehlaki igarisindaki payi iso 10,4% (hidroenerji do daxil
olmagla) toskil etmisdir. Onanavi yanacagn illik enerji istehlakinda pay1 85,2% olmusdur.

Energetika Nazirliyi, yanacag- energetika sahasinds apardigi islar naticasinds Azorbaycanda
elektrik enerji istehsalin1 2019- cu ilds avvalki ilo nisbaton 851 min kVt- saat artaraq 26087,1 min
kVt saat olmusdur.Bu miiddotdo Istilik Elektrik Stansiyalarinda (IES) elektrik enerjisinin istehsali
2012,4 kVt- saat artaraq 24181,9 min kVt- saat, Su Elektrik Stansiyalarinda (SES) avvalKki il nisbatan
222,5 min kVt- saat azalaragq 1559,7 min kVt- saat olsada,onun avozino Giinas elektrik stansiyalarinda
(GES) istehsal avvalki ilo nishaton 4,9 min kVt- saat artaraq 105,4 min kVt saat, BIO ES- lordo iso
owvalki ilo nisbaton 33,7 min kVt saat artaraq 195,9 min kVt saat olmusdur. Belaliklo, elternativ vo
barpa olunan enerji monbalori hesabina 11000 min kVt saatda ¢ox enerji istehsal olunmusdur.
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Enerji istehsali ilo UDM- arasinda six olage oldugundan onun artimmi yaxin golocoya
prognozlasdirmag olur [4] vo bu sokil 1- do gostarilib.
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Sakil 1. 1992- 2023-cii illor (izro aliciliq gabiliyyati prioritetino gora
Azorbaycanin Umum Daxili Mohsulunun artim qrafiki, mlrd. dollar

2020- ci ildo prognoza géro ABOEM- don istifads timumi enerji balansinda onun pay1 20%
catacaq. “Azorbaycan Respublikasinda komunal xidmatlorin inkisafina dair Strateji Yol Xoritosi”
sanadi [5] 2020- ci iladak strateji baxisi, 2025- ci iladok olan dévr tiglin uzunmiiddatli baxis1 vo 2025-
ci ildon sonraki dovr {igiin hodof baxis1 shato edir. Bu dovlst planinda 2020- ci ilodok alternativ vo
barpa olunan enerji manbalorinin hesabina 420 MVt yeni generasiya giiclorinin yaranmasi va noticada
2020- ci ilodok real UDM- ni 70 mln. manat mobloginds artacag: gostorilib. Yol xoritosi osasinda
2020- ci ilo godar kiilok enerjisi tizro 350 MVt, Glinas enerjisi tizro 50 MVt vo bioenerji tGizro 20 MVt
olmagla yeni enerji guclorinin istifadoys verilmasi islori aparilir. Azarbaycanda barpa olunan enerji
monbalarindan istifads potensiali [6] istinadon cadval 1 verilib.

Cadval 1. Azorbaycanda barpa olunan enerji monbalarinin potensiali

Potensialin novii Gucl (MVt)
Gnas enerjisi >5000
Kilok enerjisi >4500
Bioenerji >1500
Geotermal >800
Kigik su elektrik stansiyalari >350

Enerji tohliikasizliyi har bir 6lkanin an énamli masalalarindandir. Dlinya 6lkalarinin neft, tobii
gaz Vo basqa oanonavi enerji resurslarinin miqdar1 eyni deyil. Bu bir ne¢a regionda toplanib vo
tikonmokdadir. Ona goro dovlstlor ananovi enerji monboalorindon, osasonds neft- gaz kimi
resurslardan asilligmmi azaltmaq tigiin ABOEM- i inkisaf etdirmokdadir. ABOEM- in inkisaf
etdirilmasi xususan enerji sobokalorindon daha uzagq masafods, miirokkab relyefds yerloson yasayis
moantagoalari, sanaye va kand tesarriifat tiglin nazards tutulan arazilards bdylk shamiyyato malikdir.
Cografi mokanin imkanlari nazars alinmaqla, ABOEM- in dogiq segilmasi, onlara aid avadanligin
qurasdirilmasi va istismari enerji tohllikasizliyinin artirllmasina komok edir. Ona gors igtisadiyyatda
hossas sayilan enerji sahoasindo hasilatin forgli giymot doyiskonliyini nozoro alaraq enerji
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tohlukasizliyini global, regional va lokal saviyyads artirmaga imkan veran mexanizm hazirlanmalidir.
Olkamizdo ananavi enerji manbalorinin moéveud Gmumi glicli nazors alinmagla, yeni alternativ enerji
monbalarinin hesabina onun artirilmasi enerji tohliikasizliyinin tominatinin yiiksaldilmasino sobab
olacaqdir.

IL.Alternativ enerji vo ekologiya problemlori. Qarsida duran vo 0z hollini tapmayan
problemlardoan biri olan ekoloji girklonma va tarazligin pozulmasi, global istilogsma, atmosfers atilan
istixana qazlarinin kaskin artmasi va digar ekoloji tohllikalorin yaranma ehtimali talob edir ki, neft vo
gaz kimi, ¢irklonmads bdyuk rol oynayan yanacaq novlorinin istifadssi azaldilsin vo borpa olunan
enerjidon istifado artirilsin. Azorbaycanin yerlosdiyi olverisli cografi moévgeyi, imkan verir Ki,
potensiali ¢ox olan ekoloji cohatdon tomiz ABOEM- don genis istifads edilsin. Olkamizdo alternativ
enerji monbalarindan istifadani zaruri edoan amillardan biri dos, quruda v danizds yungdl hasil oluna
bilon neft- gaz yataglarinin olmamasidir.

Biitiin canli vo cansiz alom, materiyanin xassalorinds kodlagsmis informasiyanin osasinda
maddi atributlar vasitasi ilo enerjinin transformasiyasini hoyata kecirdiyi mitloq sort daxilinds
mdovcud olur [7]. Yani enerji, madds va informasiya axininin saviyyasi, onlarin intensivliyi istonilon
obyektin vo comiyyatin, antropogen ekosistemlarin, elocada ohalinin hoyat soviyyasinin asas
gostaricilarini mioyyan edir. Otraf miihitsiz hayat mimkin deyil. Hoyat daim otraf muhitdan enerji
vo madda alir. Camiyyatin bu hayat foaliyyati prosesinds amola golon kiilli migdarda tullantilar otraf
muhiti girklondirir. Otraf miihitin ¢irklonmasi bir basa olaraq, canli orqanizmlarin hoyat foaliyyatino
¢ox ciddi tasir gostorir.

Karbohidrogen ehtiyatlardan yanacaq kimi istifadasi naticasinds yaranan karbon qazinin otraf
miihits kiillii miqdarda atilmas: tobiato tosir gostororak iglim dayismoloring getirib ¢ixarir. Insanlar
tarix boyu bu zorarli tullantilardan tobii proseslarin hesabina azad olmuslar. Lakin indiki voziyyatdo
tarazlig1 barpa etmoya tobistin giicli ¢atmir. Odur ki, anonavi yanacaglardan imtina edib yeni tomiz
alternativ enerji monbalarindan istifado ¢ox perspektivli bir isdir. Bu islahatlar 6lkemizin yasil
igtisadiyyatinin toloblorina uygun inkisafin1 vo enerji dayanacaqligini tomin edocok. Belo olmasa
insanlar boyuk falakatlo izlagacak. ©nanavi nerji monbalarinin yaratdigi iqlim béhrani giinii- giindan
agirlasir vo bels vaziyyat 6lkamizin vo planetin taleyini tohdid edir.

Azaorbaycanda alternativ vo barpa olunan enerji monbalarinin anonovi enerji resurslarindan
geri qalmasinin sabablorindon birido otraf mihitin ¢irklonmosinin garsisinin alinmasina yonolon
xarclarin, istifado olunan neft- qaz resurslarinin maya doyarina daxil edilmamosidir.

Yeni ABOEM- in oananoavi enerji manbolorindon farglondiron asas xususiyystlordon biri,
onlarin atraf muhit G¢un tamamils tahlikasiz olmasidir. Elocada onlar sonsuz bir ehtiyata malikdir.
Odur ki, ABOEM- don istifado iiciin lazimi olan texnika vo texnologiyanin tatbiqi suratlo
artirilmalidir. ©ks halda istifado olunan ananavi enerji monbalari nainki koronavirus kimi mixtalif
yoluxucu xastaliklorin amala galmosina sobob olacaq, hatta basoriyyatin va yer Kiirasinin canli
alomini mohv edo bilacak potensial tahliike manbayina cevrilo bilar.

Natica.

1. Alternativ enerji manbolarinin gevik igtisadi tonzimlonmo mexanizmi yaradilmalidir. Azarbaycan
kabohidrogenlo zongin enerji 6lkosi olmasina baxmayaq, ciddi todbirlor gérmok lazimdir ki,
alternativ enerji monbolorindon istifads artsin vo onun hesabina daha az karbon emissiya etmoklo
otraf muhitin ¢irklonmomasina nail olunsun.

2. Alternativ enerji resurslari monbolorinin inkisaf etdirilmosi 6lkonin karbohidrogen yanacaq
novlarindan asiligint aradan qaldirar. Bu enerji manbalarinin potensiali boyiikdiir vo onunla galocok
nasillarinda enerji tohliikasizliyini tomin etmak mimkundr.

3. Alternativ vo borpa olunan enerji monbalarinin inkisafina tokan veran gicli huqugi baza
yaradilmalidir,elocads iqtisadi dostok alstlori tokminlosdirilmalidir.
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AZORBAYCANIN ENERJI IXRACINA TOLOB RiSKININ iQTiSADi ARTIMA
TOSIRLORI

Mehdiyeva Giilsura Yusif quzi- f.r.e.n., dosent, “Tohsil” sobasinin midiri, iqtisadiyyat Institutu,
Azorbaycan Milli EImlor Akademiyasi, gulsura@list.ru

Annotasiya. Moagalonin asas moagsadi Azarbaycanda enerji ixracina talob riskinin iqtisadi artima
tosirlorinin ekonometrik giymatlondirilmasidir. Todqiqatda enerji ixracina tolob riskinin, enerji
tohlukasizliyinin gostaricisi kimi, son 20 il {ig¢iin dinamikas1 hesablanmisdir. Enerji ixracina tolob
riskinin iqtisadi artimla alagasinin sobob- natico mahiyyatli olmasini dagiglesdirmak Uglin on kigik
kvadratlar Gisulundan, ADF testindan va kointegrasiya testindan istifads edilmisdir. Tadgigatda sldo
edilon asas natico ondan ibaratdir ki, Azarbaycanin enerji ixracina talob indeksinin iqtisadi artima
tosirlori pozitivdir, lakin gucli deyil.

Acar sozlor: enerji tohliikosizliyi, enerji ixracina tolob riski indeksi, iqtisadi artim, enerji
diversifikasiyasi, monopsoniya

IMPACT OF THE ENERGY EXPORT DEMAND RISK ON ECONOMIC GROWTH
IN AZERBAIJAN

Mehdiyeva Gulsura Yusif- PhD in phys. and math. sc., ass. prof., head of the "Education™
departament, Institute of Economics, Azerbaijan National Academy of Sciences, gulsura@list.ru

Abstract. The main purpose of the paper is to econometrically assess the impact of the Risky Energy
Export Demand index on economic growth in Azerbaijan. The study calculates the dynamics of the
demand for energy exports over the past 20 years as an indicator of energy security. The least squares
method, the ADF test, and the cointegration test were used to determine the cause- and- effect
relationship between the Risky Energy Export Demand and economic growth. The main conclusion
of the study is that the impact of Azerbaijan's Risky Energy Export Demand index on economic
growth is positive, but not strong. It is necessary to improve the diversification of energy export
directions

Keywords: energy security, energy export demand risk index, economic growth, energy
diversification, monopsony

Girig. Muasir dovrdo enerji tohliikasizliyi milli tohlikasizliyin torkib hissasidir. Cunki,
davamli vo tohllkasiz enerji tochizati olmadan iqtisadi inkisafin dayaniqliligin1 vo diinya bazarinda
rogabatliyi tomin etmoak geyri-mimkiindir. Elo buna géro do har bir 6lko enerji tohllkasizliyino
prioritet kimi yanasir. Nozoro almaq lazimdir ki, enerji dasiyicilari ilo zongin Olkalor Gglin enerji
tohllikasizliyi tokco 6lkonin fasilasiz vo zoruri hocmdo enerji ilo tochiz edilmasi kimi gobul
edilmomoalidir. Bu, hom do 6lkonin enerji ixracina olan tolobin yiiksok soviyyado saxlanilmasini
nozords tutur. Belos ki, enerji dasiyicilarin ixraci ilo, 0 cimlodon, neft vo gaz ixract ilo mosgul olan
Olkalor {igin diinya bazarinda enerji dastyicilarinin giymatinin doyismosi, homginin idxalg1
Olkalordaki igtisadi vo siyasi vaziyyat ixracat¢i 6lkalorin igtisadi vo milli tohlikasizliyins ciddi tosir
g0stara bilir. Odur ki, enerji ixracatgisi olan Olkalor no godor miimkiinss ixracin diversifikasiyasina,
homginin idxal¢1 6lkalorlo davamli alagalors Ustiinlik veririlor. Azarbaycan da neft vo gaz ixrac edan
Olkadir.

Azorbaycandan Glrcustan, Turkiys vo Avropa 6lkalarina neft vo qaz ixract Azorbaycanin
enerji ixracina olan tolob funksiyasini diinya bazarindaki qiymatlordon va bu 6lkalordoki igtisadi vo
siyasi voziyyatdon asili edir. Elo buna goro do Azorbaycanin neft vo qaz strategiyasinda ixracin
diversifikasiyas1 masalasa xtsusi diqgat yetirilir. Enerji ixracina olan talobin, na gadar mimkiinss,
daha az riskli olmasi 6lks iqtisadiyyatini idxalg1 6lkslordan va diinya bazarindaki qiymatlordon az
asili edor. Elo buna goro do, Azorbaycanin enerji ixracina tolob riskinin vo onun iqtisadi artima
tasirlorinin kamiyyatcoa giymatlondirilmasi mihim shamiyyat dasiyir.
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Enerji tohliikasizliyi ilo bagli iqtisadi adobiyyatda ¢coxlu sayda tadgigatlar mdvcuddur. Valdes
(2018) [1], Ang va digarlari (2015a) [2], Erahman va digarlari (2016) [3], Apergis va digarlari (2015)
[4], Bandura (2008) [5] v» sair todgiqatlarda enerji tohliikasizliyi ilo bagli miixtalif arasdirmalar
tosniflogdirilib. Son zamanlar bela tosniflosdirmoalordon biri do Patrick Gasser (2020) [6] torafindon
aparilib. Enerji tohlikasizliyino hasr edilon tadgigatlarda onun kamiyyatca 6l¢tilmasi masalasi vo belo
metodlarin etibarliligi masalosi miithiim problem olaraq galir. Lakin buna baxmayaraq, diqgsti calb
edon va enerji tohlukasizliyinin kemiyystco giymatlondirilmasi Uglin tatbiq edilo bilon metodlar
vardir. Bu metodlardan on genis yayilani
1) Herfindahl- Hirschmann indeksi;
2) uzummuddatli dévr tgun taklifin tahlikasizliyi Ggln talob / taklif indeksi;
3) neft tochizatina hassasliq indeksi;
4) global enerji hasassligi indeksi;
5) xarici enerji tochizatinin riskliliyi indeksi va ya enerji ixracina talobin tohlikasizliyi riski;
6) enerjinin sosial- igtisadi riski;
7) ABS Enerji Tohliikosizliyi Riski Indeksi;
8) Beynolxalq Enerji Agentliyinin qisamiiddatli dovr Giciin Enerji Tohliikesizliyi Indeksi;
9) Avropa Birliyi Tadgigat Markazinin hazirladig1 Enerji Tahliikasizliyi Indeksi;
10) Diinya Iqtisadi Forumu torofinden hazirlanan Qlobal Enerji Strukturunun Reallagmasi
indeksloridir.

Xarici enerji tachizatinin riskliliyi indeksi (Risky External Energy Supply- REES) (Le Coq
Vo Paltseva, 2009) [7] qisa miiddatli ddvrds enerji tochizatina yarana bilocok risklori mugayisali
giymatlondirmoays imkan verir. Bu indeksdo forz edilir ki, enerji tochizatindaki qisa miiddatli fasilolor
bazar torofindon aradan qaldirila bilmir. Hom do nozora alinir ki, bir enerji dasiyicisinin fasilali
tochizati digorlori torofindon avaz edilo bilmir. Elo bu sababdon do REES indeksi hor bir enerji
dastyicisi liglin ayrica hesablanir. Bu monada REES enerji tohlikasizliyi ilo bagli hazirlanan digor
indekslordon farglonir vo agregasiya olunmayan indeksdir. Bu metodologiya ssasinda Avropa
Ittifaqinin enerji tohllikasizliyi muxtalif enerji dasiyicilar: Uzro hesablanarag, belo natico olds edilib
ki, Polsanin neftlo tochizatinin tohliikasizliyi Portuqgaliya ilo mugayisado daha zoifdir. Qazla
tochizatda iso oksinadir. Ona goro do, neftin tochizatinda yaranan fasilolor Polsa iqtisadiyyatina
Portugaliyadakindan daha ciddi tasir gostora bilor. Qazin tochizatindaki fasilalordon iso Portugaliya
Polsaya nisboton daha ¢ox aziyyat ¢oka bilor. Bu indeks enerji tohliikasizliyini talob olunan hacmds
enerjinin alds edilmasinin mimkiinltyd kimi xarakterizo edir.
Xarici enerji tachizatinin riskliliyi indeksi hom do Enerji ixracina tolabin tohlikasizliyi riskini (Risky
Energy Export Demand- REED) (Dike, 2013) [8] giymatlondirmays imkan verir. Belo ki, igtisadi
odobiyyatda coxlu sayda todgigatlar var ki, enerji tohllkasizliyi deyands daha ¢ox onun toklif
komponentina diggot ayrilir. Bu indeksin tartib edilmasinds Le Coq and Paltseva (2009) Herfindahl-
Hirschmann (HH) indeksindon istifads ediblor. Frondel and Schmidt (2008) do HH indeksindan
istifado etso do transaksiya xorclorini nozars almayib. Bu indeks hamginin hor hansi 6lkadon idxal
olunan, yani homin 06lkadon ixrac olunan enerjinin ixrac tohlikasizliyini migayisali
giymotlondirmoays imkan verir. Belo ki, har hansi 6lkonin enerjiys olan tolobinin azalmasi idxalda
fasilo yarada bilar. Bu iso hor hansi 6lkonin ixracinda fasilo yaratmis olur. Belo fasilo enerji ixrac
edon 6lkanin da iqtisadiyyatina manfi tasir gostors bilar. Bu problem Azarbaycan neft ixrac edan 6lka
oldugundan bu indeksin ixrac tohliikasizliyi komponentindan istifads etmak olar.

Metodologiya. Dike (2013) torofindon hazirlanan Enerjinin Ixracina Tolobin Riski Indeksi

(REED index) kompozit indeks kimi dord sub- indeksi ohato edir. Bu sub- indekslor
1) ixracdan asililig1 (X);
2) monopsony riskini (M);
3) transaksiya xarclarininin riskini (D);
4) 6lkonin enerji ixracindaki miixtalif enerji névlorinin igtisadi shamiyyatliliyini (E) komiyyatco
miuqayisali giymatlondirmays imkan verir.

Dike (2013) bu indeks vasitasilo 12 OPEK 0lkasi tiglin enerjinin ixracina tolobin riskliliyini
giymotlondirmisdir. Bu indeksin totbiqi Ugun asas forzlor ondan ibarstdir ki, 6lko neft vo gaz ixrac

145


https://www.sciencedirect.com/science/article/pii/S0301421520300963#!

Elmi osarlor, Igtisadiyyat Scientific works, Economics, 2020, N2

edir, hamginin ixrac 6lkalorinin say1 3 va ya daha artiqdir. REED indeksi qisamiiddatli dovr ti¢uin cari
va potensial risklari giymatlondirir. Azarbaycan da neft va gaz ixrac edon 6lkadir va ixrac 6lkalarinin
say1 tigdon coxdur. Ona goro do Dike (2013) torofindon islonmis bu metoddan istifado edorak
Azarbaycan ligiin REED indeksini hesablayacagiq.

REED indeksinin birinci sub- indeksi, yani 6lks igtisadiyyatinin enerji ixracindan asililigi (X)
enerji ixrac haminin comi ixrac hacmina olan nisbati kimi hesablanir. Bu nisbat no goadar yiiksak
olarsa, 6lkanin enerji ixracindan asililiq riski da bir 0 gadar yiiksak olar.

TEE,
Xi=7e (1)
Xt- burada comi enerji ixracinin hacmi, TEE; - comi ixracdir.
REED indeksinin ikinci sub-indeksi, yani monopsoniya amili (M) enerji idxal edon 6lkays ixrac
edilon enerjinin hacminin comi ixracindaki payidir.

Bu gostarici no godar yiiksak olarsa, onda o 6lkanin monopsoniya giicl ixrac 6lkssinin ixrac

riskinds yliksok olar. Monopsoniya amilini (M) hesablamaq tgtin HH indeksindan istifads edilir:

— N EEit 2

M, ;(TEE[) ¥
Burada, M- t ilinda monopsoniya amili, EEit- ci 6lkaya t —ilinds enerji ixracinin hacmi, TEE:- tilindo
0lkanin comi enerji ixracidir.
REED indeksinin Gcglinci komponenti, yani transaksiya xorclori nogliyyat vo infrastrukturdaki
fasilalorin naticosinds yarana bilon xarclori nozards tutur. Burada, idxal edan 6lks ilo ixrac edon
Olkalorin paytaxtlari arasindaki masafodon asili olaraq, transaksiya xarclori U¢un 1- 3 giymaotlori
goturdlir. Belo ki, agar masafo 1500 km- o goadordirss, transaksiya xarclori 1, 1500- 4000 km
arasindadirsa, transaksiya xarclori 2,4000 km- don goxdursa, transaksiya xarclori 3 kimi gobul edilir.
Transaksiya xarclori no godar ¢ox olarsa, risklor do gox hesab edilir.

1, ogor masafo 1500 km- dan goxdursa
Dr- 2, agor masafa 1500- 4000 km arasindadirsa
3, agar mosafa 4000 km- don ¢oxdursa

REED indeksinin dordinct sub- indeksi, yoni ixrac olunan enerji dagiyicilarinin iqtisadi
ohomiyyatliliyi enerji dasiyicisinin (masalon, neft vo qazin) ABS dollari ilo ixrac doyarininn 6lkado
mohsul istehsalindaki pay1 kimi hesablanir:

TE

E = TEE

GDP
Dike (2013) REED indeksini yuxarida sadaladigimiz sub- indekslorin hasili kimi gobul edir:
REED,= X, * M, * D, * E,
REED: indeksi ¢ox olduqca 6lkanin enerji ixracina tolob daha ¢ox risklo (izlogmis olur.
Enerji ixracma tolob riskinin REED: iqtisadi artima GDPG, = AGDP, /GDP,_, tosirlorini

giymatlondirmok G¢tin biz OLS metodundan istifads edacayik.

GDPG, = g, + S, * REED, +v,

Burada REED: - enerji ixracina tolob riski indeksidir.

Belaliklo, biz asagidaki hipotezlari gobul edirik:

Ho: HHI: va Si ilo GDPG; arasinda ciddi korrelyasiya olagesi yoxdur;

H1, Ho- hipotezinin inkiar1, yoni, HHI va Sk ilo GDPG; arasinda ciddi korrelyasiya olagosi vardir.
Zaman siralarmin stasionarliginin yoxlanmasi zamani tau statistikasinin kritik giymotlori kimi
Davidson va MacKinnon (1993) [9] terofindon toklif edilon giymatlor gotirilocok. Zaman siralari
1(0) va I(1) daracado stasionar olmayan gostaricilor arasinda reqresiya alagesinin olmasini yoxlamaq
uclin biz ko-integrasiya testindon ds istifads eds bilorik. Stasionar zaman sirali vo ya ko-integrasiya
olunan zaman sirali gostoricilor arasinda movcud olan alaglorarin sebob- notica mahiyyatli olmasini
yoxlamaq Gcun Granger testindon istifads edilocok.Todqiqat zamani asas gostaricilor Uzra istifado

146

(3)



Elmi osarlor, Igtisadiyyat Scientific works, Economics, 2020, N2

edilon molumatlar iki manbadan- Diinya Bankinin molumatlar bazasindan (WB, 2020) vo Azarbaycan
Respublikas1 Dovloat Statistika Komitasinin (SSCRA, 2020) rasmi molumatlar bazasindan alds edilib.

Hesablamalarin naticalori. Enerji ixracina talob riski indeksinin (REED) torkib hissalori
Azorbaycan Uzra REED indeksinin hesablanmasi ti¢iin avvalca onun tarkib hissalari olan “neft vo gaz
ixracinin {imumi ixracda pay1”X: “neft vo qaz ixracintn UDM hacminda pay1 E: vo monopsoniya M;
gostaricilorinin 1996- 2019- cu illor aras1 dovrde giymatlorinin dinamikasi 1- 3- cl sokillordoki
grafiklordo verilmisdir. Qrafiklordon goriiniir ki, yalmz TUglinci gostaricinin- monopsoniya
gostaricisinin doyismasi azalan tendensiyaya malikdir. Digar iki gostaricinin doyismasi {igiin aydin
tendensiya hiss edilmir. REED indeksinin dirdunci torkib hissasi idxal olkalori ilo Azorbaycan
arasindaki mosafoni xarakterizo edir.
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Sakil 1. a) “neft vo qaz ixracinin {imumi ixracda pay1”-Xt
b) “neft vo qaz ixracinin UDM hacmindo pay1”-E;
¢) monopsoniya-M; d) REED indeksi

1999- cu ildan baslayaraq (2005- ci il istisna olmagla) neft va qaz ixract Azarbaycanin imumi
ixracinda 80%- don daha ¢ox paya malik olub. 2008- ci ilds isa neft vo qaz ixract iimumi ixracin 98%-
ni togkil edib. Hesablamalar zaman1 REED indeksinin {igiincii komponentini (idxal vo ixrac edon 6lka
arasindaki masafa) “2” kimi qiymotlondiracayik. Belo ki, asas idxalgilar Azarbaycandan osason1500-
4000 km mosafodo yerloson Olkalordir.Azorbaycan neft vo gqaz mohsullarini idxal edoan 6lkoalor
siyahisinin genis olmasina baxmayaraq, idxalgilar arasinda Italiya, Tiirkiya, Israil, Hindistan,
Almaniya va Cin asas yer tutur. 2019-cu ilin molumatlarina asasan, Azarbaycan diinyanin 120-don
¢ox Olkasinag 19.6 milyard dollarliq miixtalif ndv mal vo xidmatlor ixrac edir. Qeyd edok ki, 1992-ci
ilds ixrac Olkslorinin say1 comi 53, ixrac olunan mal va xidmatlarin hacmi iss 1.5 milyard dollar idi.
1996-c1 ilda ixrac 6lkalarinin say1 hatta 45- o gadar, ixrac mal va xidmatlorinin hacmi ise 631 milyon
dollara godor azalmigdir.
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1994- ci Uldo “Osrin Migavilosinin” imzalanmast XXI asrin avvallorinds Baki- Thilisi-
Ceyhan neft vo Conubi Qafgaz Qaz boru kemarlarinin insast 6lkonin enerji ixrac potensialini xeyli
glclondirdi. Enerji ixracinda monopsoniya amsali xeyli azaldi. Son illords monopsoniya amsal1 0.1
otrafinda doyisir.

Azorbaycan enerji resurslari ilo zongin oldugundan va yaxin 40- 50 il arzinds enerji tochizati
ilo bagli risklor demok olar ki, olmadigindan biz asas risklorin Azarbaycanin neft vo qaz ixracina olan
toloblo bagli oldugu gonastindayik. Ona géro do Azarbaycanin enerji tohllkoaziliyi gostaricisi kimi
REED indeksini gabul edarok, REED indeksi va iqtisadi artim arasindaki reqresiya alagasini miayyan
etmoklo ixraca tolobin doyismosinin 6lkonin iqtisadi inkisafina tasirlorini giymotlondirmoya
calisacagiq.

Cadval 1. Azarbaycanda iqtisadi artim va enerji ixracina talab riski indeksinin dinamikasi

Illor | GDPG; | REED; |GDPGt | REED: | [Illor |GDPG:|REED: | Illor | GDPG; | REED:
indeksi indeksi indeksi indeksi

1996 | 0.041 | 5.012 | 0.093 [22.255 | 2008 | 0.478 |34.216 | 2014 | 0.015 8.381

1997 | 0.247 | 3.412 | 0.167 |22.867 | 2009 |-0.093 |13.274 | 2015 | -0.295 | 5.463

1998 | 0.122 2.256 | 0.193 |18.863 | 2010 | 0.194 |18.575| 2016 | -0.287 | 11.399

1999 | 0.030 5475 | 0.526 |12.690 | 2011 | 0.247 |22.650 | 2017 | 0.079 | 13.733

2000 | 0.151 | 15935 | 0.584 |30.233 | 2012 | 0.057 |10.977 | 2018 | 0.153 | 13.047

2001 | 0.083 | 34.669 | 0.575 | 10.878 | 2013 | 0.064 |11.002 | 2019 | 0.020 | 12.470

Qeyd: Muollif tarofindon hesablanmisdir.

2- ci cadvaldo Azorbaycanda iqtisadi artimin va enerji ixracina talob riskinin dinamikasi
verilmisdir. Bu iki gOstorici arasinda sobob- natico mahiyyatli slagonin olmasini miioyyan etmak tigiin
cut regresiya slagasindan istifado edacayik.

Azorbaycanda enerji ixracina tolab riskinin igtisadi artima tasiri. Hesablamalar gostarir ki,
igtisadi artim ilo enerji ixracina tolob riski (REED) indeksi arasinda da bels bir alage var, lakin onu
ciddi hesab etmok olmaz (codval 3). Belo ki, diversifikasiya doracosinin artmasi iqtisadi artima
musbat, konsentrasiya doracasinin artmasi isa neqativ tosir gostarir.

Cadval 2. igtisadi artimin REED -don asililig

R? | Miisahido- F ag a,
lorin say1  |ohomiy-
yotlilik omsal | standart t p |omsal |standart| t p
xota  statika|giymot xota statika|giymot
0.170| 24.000 0.046 | -0.011 | 0.085 |-0.126|0.901 |0.010 | 0.005 |2.120 | 0.045

Qeyd: Muoallif tarafindon EXEL program paketi vasitasilo hesablanmigdir.

GDPG: ilo REED/; arasindaki olagenin “haqiqi” oldugunu siibut etmok {iciin biz bu gostoricilori

xarakterizo edon zaman siralarinin stasionar olduguna vo ya kointeqrasiya etdiyina omin olmaliyigq.
GDPG: Vo REEDI zaman siralarinin stasionarligi (ADF testi). Qeyd edok ki, bu gdstaricilorin

zaman sirasinin stasionarligini yoxlamagq ii¢iin maksimum lag=5 goturulocok. Metod olarag, an Kigik
kvadratlar Usulu (OLS) secilir vo Svarts informasiya kriteriyasindan istifads edilir. Bu sortlor
daxilinds todqgiq olunan gostaricilors aid zaman siralari iiglin Hy hipotezi onlarin vahid kéko malik
olmasidir. H; hipotezi iso Hy- 1n inkar1, yoni zaman sirasinin vahid koko malik olmamasidir. E- Views
program paketi vasitosilo aparilan analizin naticalori 4- cli cadvalds verilmigdir. Codvaldon gorinur
ki, bu zaman siralarinin heg biri “kasisma” vo “meyillilik” olmadigi halda stasionar deyil.
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Cadval 3. GDPG:t vo REED: zaman sirasinin stasionarligi

“kosismo” vo “meyillilik” olmayan hal- (Ay; = B * ye_1 + V)

R- coefficient Std.error t-statistica | proba | MacKinnon
squared bility birtorafli
p-giymat
GDPG (t) | GDPG (t-1) | 0.137694 | -0.275040 0.146732 | -1.874437 |0.0742 0.0592
REEDI | REEDI(t-1) | 0.352115 | -0.065425 0.114416 | -0.571819 |0.5738 0.4579
“kosismo olan”, lakin “meyillilik” olmaya hal- (Ay; = a 4+ B * y;_1 + V¢ )
GDPG(t) GDPG (t-1) | 0.195392 0.392902 0.173986 | -2.258246 | 0.0347 | 0.1929
C 0.057578 0.046920 | 1.227155 | 0.2333
REEDI, REEDI(t-1) | 0.476233 -0.534506 0.244970 | -2.181922 | 0.0419 | 0.2177
D(REED(t-1) -0.330260 0.203399 | -1.623700 | 0.1209
C 8.859835 4.175423 | 2.121901 | 0.0472
“kasismo, hom dos “meyillilik” olan hal- (Ay, = a+A*xt+ B *yi_q + V)
GDPG(t) | GDPG (t-1) | 0.240454 | -0.444174 | 0.179499 -2.474519 0.0224 0.3361
C 0.144750 0.092663 1.562120 0.1339
trend -0.006628 | 0.006085 -1.089287 0.2890
REEDI Si(t-1) 0.375243 | -0.708931 | 0.206834 -3.427531 0.0027 0.0722
C 12.56449 | 4.934908 2.546042 0.0192
trend -0.127067 | 0.282463 -0.449854 0.6577

Qeyd: Muoallif tarafindon eViews program paketi vasitasilo hesablanaraq tortib edilib.

Belaliklo, 4- cti cadvaldon gorunir ki: GDPG; zaman sirast har i¢ model Gzrs stasionar deyil, REED:
zaman sirasi is9 yalniz 10%- lik etibarliligla “trend and intersept” halinda stasionardir. Qeyd edok Ki,
todgiqgata calb edilon gostaricilori xarakterizo edon zaman siralarinin stasionar olmamasi bu gostaricilor
arasindaki reqresiya olagosinin “saxta” oldugunu demays osas vermir. Belo ki, ogor bu gostaricilor
arasindaki reqgresiya olagolorinds ¢, qaliglarmnin stasionarlig: tosdiq edilorss, onda reqresiya olagoesine

“haqiqi” alage kimi yanagmagq olar. Ona gora do biz hor bir ¢lit regresiya olagslorinds g;; qaliglarinin
stasionarligin1 yoxlamali olacagiq. ©gor ¢, qaliglarinin zaman siras1 stasionar olarsa, demoali, giit

regresiya slagalorindaki gostoricilorin kointeqrasiya olundugunu iddia eds bilarik. BUtun clt reqgresiya

olagoalori Uzra g;; qaliglarinin stasionarligini da ADF testini

Eig =Y Er1tVy

AN

(4)

modeli Gizra totbiq edarok yoxlayacagiq. Burada €;; asagidaki eyniliklordon biri kimi ifads oluna bilor:
1-ci eynilik: &, = Vie — L - Xiq
2-cieynilik: ¢, =y — B, -x, — B
3-clieynilik &, =y, — B, %, — B, — 5t

ola bilar.

(2) eyniliyi osasinda stasionarligin ADF testi vasitasilo yoxlanmasi zaman1 MacKinnon kritik
p-giymatlori Davidson vo MacKinnon (1994) [10] terofindan toklif edilon qiymatlor géturilocak. Belo

yoxlamanin naticalari 7-ci cadvalds verilmisdir. Bizim istifads etdiyimiz reqgresiya slagasi 2- ci

eynilikla, yani &; =7V, —ﬂz *Xit —ﬂl -0 *t uygun oldugundan kritik qiymaotlor olaraq biz 1% etibarliq
ucln (- 3.96), 5%- lik etibarliliq Gigtin (- 3.37), 10%- lik etibarliliq Gigiin is (- 3.07) gotiracayik.
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Cadval 4. &;; qaliglarinin stasionarliginin ADF testinin naticalori

R- kvadrat r Std.xota | t-statistika | F- shomiyyatlilik | MacKinnon bir-torofli
p- qiymati
0.227594 | -0.461068 | 0.180898 | -2.548773 0.0183 0.0133

Qeyd: Muoallif torafindon hesablanib.

&y qalhiglarinin stasionarliginin ADF testinin 7- ci cadvalda verilmis naticalaring asaslanaraq,

demok olar ki, GDPGt ilo REED; zaman siralar1 arasinda 10%- lik etibarliliqla kointeqrasiya vardir.
Natics olarag, GDPG: ilo REED: arasindaki (1) tonliyina uygun asililiq var, lakin bu asililiq zaifdir.
Digar torofdon, iddia edo bilorik ki, Azarbaycandan enerjinin ixracina olan talob ti¢iin mévcud risklor
Olkanin igtisadi artimina ciddi tasir etmir. Elo bu sebabdon dos bu risklorin azaldilmasi {igiin zaruri
olan diversifikasiyani genislondirmok vo monopsoniya omsalin1 daha da azalmaq miimkiindiir.

Notica. Azorbaycan neft vo gazla zongin 6lko oldugundan onun enerji tochizatina tohliks
novbati 25- 30 il Ugiin gézlonilmir. Azarbaycan ham do béyuk hacmds neft vo gaz ixrac edon 6lkadir.
Azorbaycan neftini vo qazini idxal edon 6lkalor igtisadi va siyasi baximdan sabit 6lkolor olmasina
baxmayaraq, Azarbaycanin enerji ixracina talab riski mévcuddur. Bu riskin ilbail azalmasi bas versa
do ixrac diversifikasiyasi vasitasilo onun daha da azaldilmasi zoruridir. Belo ki, diinya bazarinda
enerji dastyicilarinin qiymetinin fluktuasiyasi, hamginin idxalg1 6lkolords igtisadi konyukturada
doyismalor Azorbaycanda idxal olunan neft va gaz hacmina tasir eds bilar. Bu isa 6lkanin galirlarina,
homginin iqtisadi inkisafda vo rifah halinda ok olunacaq. Enerji ixracina tolob riskinin azaldilmasi
Olkanin enerji ixracindan galon galirlarin har hansi saviyyads saxlanilmasina imkan vera bilar. Digar
torafdon, enerji ixracina talob riskinin iqtisadi artimla alagasinin zaif olmasi ixrac diversifikasiyasinin
iqtisadi artima monfi tasir etmayacayina asas Vverir.
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PA3ZBUTHUE BBICIHEI'O MH’)KEHEPHOI'O OBPA3OBAHUSA B POCCUH
HA IIPUMEPE HAITPABJIEHWHI TOJATOTOBKH 3EMJIEYCTPOMCTBO "
KAJACTPbBI

Yenypun EBrenuii MuxaujoBu4— K. 3. H., TOIEHT, ['0Cy1apCTBEHHBIN YHUBEPCUTET 110
3emsieycTpoiictBy, Camapa, Umo-guz@mail.ru,
BacuaneB apbs UropeBHa— k. 61od. H., 1o1ieHT, CaMapCKUi TOCYIapCTBEHHBIN TEXHUYECKUM
yHuBepcuret, Vasilievadi@mail.ru
Baacos Asnexkcanap I'puropbeBuy— K. T. H., 101eHT, CaMapCKuil rocy1apCTBEHHBIM
IKOHOMHUYECKU1 yHuBepcuteT, Kaf-zik@yandex.ru

AHHoTauus. 3eMJIeyCTpOUTEIbHOE 0Opa3oBanue B Poccun mmeer AnUTenbHy0 uctopuio, B 2019
roy 06a30Bblil BY3 JAHHOTO HanpaBieHUs— [ 0CyJapCTBEHHBIM YHUBEPCUTET IO 3€MJICYCTPOHCTBY—
otnpasgHoBai 240 neT co 1HA ocHOBaHUs. B HacTos1iee BpeMs B BbIciieM 00pa3oBanuu Poccuiickoi
denepanuu IpoAoHKaeTCs mpoiece peopMUpOBaHUS BICIIETO 00pa30BaHUsl, OJHUM U3 OCHOBHBIX
HaIpaBJIEHUN KOTOPOIO sIBJIsETCS BHEAPEeHUE NpuHIUNOB boiaoHckoro mpouecca. OHO ObLIO HAYATO
nocine paruduxaruu Poccueit B 2003 roay bononckoit nexnapanuu. C Hayana peanuzanuu pegopm
U 10 HACTOSIIET0 BPEMEHU HE CTUXAIOT CIOPBI O LEeIecoo0pa3HOCTH, Crocobax B pe3yibTaTax
BHeJpeHUs NMpUHIMIOB bonoHckoro cornameHust B Beiciiee odpazoBaHue. B cratbe paccMoTpena
UCTOpHS NPOBENEHUS peopM Ha MPHUMEPE BHICHIETO 3eMIICYCTPOUTENLHOTO 00pa3oBanus Poccun.
W3ydensl quHamMuKa rmokasareseil By30B, KOTOpPbIE MMPOBOIAT 00y4YeHHE M0 MporpaMmamM B 00J1acTi
3eMJICYCTPOMCTBA M KaaacTpoB. PaccMOTpeH mpoliecc TEKyIIed MojepHU3aluu 00pa3oBaHUs,
KOTOpasi CBs3aHa C BBeICHHEM M oOHoBieHHeM (win akryanusanueit) B 2020 roay denepambHbIX
roCy/1lapCTBEHHBIX 00pa30BaTENIbHbIX CTAHAAPTOB. AKTyan3anus (BBEIEHUE HOBOTO CTaHapTa MO
HazBanreM OI'OC 3++) mpoucxoauT UIsl BCeX HampaBleHUI OakanaBpuaTa, u MpOBOAUTCS, MPEXK/Ie
BCEro, Uil ydera TpeOoBaHHS MNPOPECCHOHATBHBIX CTaHAapTOB. M3yueH mporecc pa3BHTHS
MHCTUTYTa TOCYJapCTBEHHOW aKKpeAMTAallMu BY30B Poccuu, €ro COBPEMEHHOE COCTOSHHE H
pOo0GJIEMBI, C KOTOPBIMH CTAJIKUBAIOTCS BY3bI IIPU MPOXO0KIEHUH MPOIecca aKKpeIUTaIUH.
KuroueBble ciaoBa: pedopmbl Beiciiero obpazoBanusi B Poccuiickoit ®Denepanuu, bomoHckwit
MpPOLIECC, MHTErpallys, HWHXKEHEpHOEe 00pa3oBaHUE, 3EMIICYCTPOICTBO M KaJacTpbl, BBICIIEE
3eMJICyCTPOUTENIbHOE 00pa30BaHue

DEVELOPMENT OF HIGHER ENGINEERING EDUCATION IN RUSSIA
CASE STUDY- LAND MANAGEMENT AND CADASTRE

Chepurin Evgeny Mikhailovich— PhD in economics, ass. prof.,
State University on Land Use Planning, Samara, umo-guz@mail.ru
Vasilieva Darya Igorevna— PhD in biology sc., ass. prof.,
Samara State Technical University, vasilievadi@mail.ru
Vlasov Alexander Grigorievich— PhD in technical. sc., ass. prof.,
Samara State Economic University, kaf-zik@yandex.ru

Abstract. Land management education in Russia has a long history. State University for Land
Management (basic university of this direction) in 2019 celebrated 240 years since its foundation.
The reforming higher education process in the Russian Federation is ongoing, with the introduction
of the principles of the Bologna process as its focus. It was launched after Russia ratified the Bologna
Declaration in 2003. Since the beginning of the reform and up to now there have been no lingering
disputes about the expediency of implementing the Bologna principles in higher education. The
article deals with the reforms' history by the example of higher education in land management in
Russia. Dynamics of indicators of higher education institutions that carry out training according to
programs in the land management and cadastral are studied. The process of current education
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modernization, which is associated with the introduction and updating (or updating) in 2020 of federal
state educational standards is considered.

Updating (introduction of a new standard called FSES 3++) is carried out for all areas of the bachelor's
degree, and is conducted primarily to take into account the professional standards requirements.The
Institute of State Accreditation of Higher Education Institutions in Russia development process, its
current status, and problems faced by higher education institutions during the accreditation process
have been studied.

Keywords: land management and cadastral, reforms of higher education in the Russian Federation;
Bologna process; integration; engineering education; higher land management education

Bononckuii mporiecc B BeICIeM 00pa3oBanuu cTpad EBpornbl 0611 Havamn 6osee 20 et Ha3a,
korna 19 wrons 1999 roma Oputa moamucana bonoHckas aexnmaparusi- COBMECTHOE 3asiBICHUC
€BPOIEHCKUX MHHHUCTPOB 00pa3oBaHus «30HA €BPONEICKOro BhICHIEr0 oOpa3oBaHus». B
JeKJIapaluy ObLIM TPOMHMCAaHBl MM Ha OJIMKAWUIIYI0 TMEPCIEeKTHUBY, KOTOPHIE MOJDKHBI OBbLTH
MIPUBECTH K CO3JIaHUIO 30HBI €BPOMEMCKOro BBICIIET0 00pa30BaHUsl U MPOABHKEHHUS €BPOIEICKOM
CUCTEMBI BBICHIETO O0pa3oBaHusd IO BceMy mupy [1]. Baxknedmmmu nensiMu MoAepHU3ALUU
BhICIIEro oOpa3oBaHus B bojoHckoM mporiecce ObUIM HaMEUYEHBI: MOCTPOEHUE 00pa3oBaHUS Ha
OCHOBE JIBYX YpOBHEM (OakamaBpuaTa U MarucTpaTyphl); BBEICHHE KPEIUTHON CHCTEMbI 3a4€THBIX
oammoB (ECTS); pacmupenrne MOOMIBHOCTH; KOHTPOJIb KadecTBa oOpa3oBaHMS; OOECIICUCHHE
TPYJAOYCTPOICTBA BBITYCKHUKOB; MPOJIBUKEHUE EBPOIEHCKUX U3MEPEHUH B BbICILIEM 00pa30BaHUU
Y TIOBBIIIICHHUE MTPUBJICKATEILHOCTH €BPOIIEHCKOIN cCTeMbI 00pa30BaHUsl.

B mnpoueccsl wuHTerpammu B 00nacTH BBICHIETO O00Opa30BaHUS CHadajda BKIFOYMIIHCH
rocynapctBa- wieHnsl EC, a 3aTem apyrue cTpaHbl, UMEIOIIUE TEPPUTOPUIO OIU3KYIO HITH BXOSIILYIO
B KOHTHHEHTaNbHYIO EBpomy. B Hacrosdmee Bpems bOJOHCKMH MNponecc SBISETCS CamMoOu
MacIITabHoM pedopMoii 3a BCIO HCTOPUIO Pa3BUTHUSA BhICIIEro oOpazoBanus B EBpore.

Poccuiickass ®@eneparusi nMpucoeIUHWIACE K JaHHOMY Tiporieccy B ceHTsope 2003 r. Ha
bepnunckoli KOH(epeHIMH, MpU STOM ObUIM B3ATHl 00s3aTeNbCTBA BHEAPEHHUS B BhICIIEE
npodeccuoHaibHOE 00pa30BaHKe OCHOBHBIX MPpUHIIMIOB bonoHckoro mponecca 10 2010 1. 3a Bpewms,
Ipoleee ¢ Hayaa peanu3anuu boaoHckoro mpouecca, cuctema Boiciiero oopasosanus Poccun
nperepnena pyHJaMeHTalbHble U3MeHeHus. VIHTerpalmoHHbIi mpoLecc UAeT A0BOJIbHO MEIIEHHO
1 0OJIE3HEHHO, JI0 CHX MOP BBI3BIBAET MHOT'O CIIOPOB O CBOEH 11€71ec000pa3HOCTH, YTO OTMEYAETCs He
TOJBKO i PP, HO U IJI1 MHOTHX CTPaH IMOCTCOBETCKOTO TPOCTPAHCTBA.

C 1 cents6ps 2009 r. Bo Bcex By3ax Poccun Obl BBEZCHBI UEThIpEXJIeTHUE OaKaIaBpCKue
IIPOrpaMMBbl, C MOCIEAYIOIIEH MarucTparypoi, a IpUEM Ha IATHIECTHUN KypC CHEUUaIuTeTa 10
OOJIBIIMHCTBY HampaBlieHU# Obul mpekpamieH. B Hactosmee Bpems mpormuio Oonee 15 ner mocne
Hayaja BCTyIUIEHHs Poccum B DOJIOHCKMI mIpoliecC M MOKHO cJielaTh HEKOTOPBIE BBIBOJBI O
pa3BUTHH BbICLIET0 00pa3oBaHUM B cTpaHe. OIEHKH JaHHOTO Mpoliecca B BY30BCKOM COOOIIECTBE
HEO/IHO3HAYHBI, HO Yallle BRICKAa3bIBACTCS KPUTHKA TIPOBOAUMBIX pedopm [2- 8].

Peanuzanus OOJIOHCKMX COTJIAlICHUH BBI3BIBAET IMPOTHUBOPEUMBBHIE OLIEHKH HE TOJBKO B
Poccun, HO n B EBpone. IIpennaraemas bonoHckoN nekiaparnueil cxema IOCTPOEHHUs BBICIIETO
00pa3oBaHMs 3HAYUTEIBHO OTIMYAIACH OT KOHLIETIIIUN POCCUICKOT0 00pa30BaHus, yHACIIEOBaHHON
elle OT COBETCKOro nepuona. Llenpio craTeu sBiseTCsS U3yYeHHE Pa3BUTHS BBICIIETO HHKEHEPHOTO
obpaszoBanus B Poccuu B ycnoBHsaX BHeApeHHsI BojoHCKOro mpoiiecca Ha mpuMepe HarpaBlIeHHUs
MOATOTOBKU «3eMIIEYCTPONCTBO M KajzacTpbl». Jlns 3Toro, Bo- NEpBBIX, OyIeT H3y4eHa
CYLIECTBYIOIAsl CUCTEMA MOJATOTOBKU 3€MJICYCTPOUTEIBHBIX KaapoB B Poccun M xapakTepUCTHKU
TOTOBSIIIMX KX BY30B; BO- BTOPBIX, PACCMOTPEHbl H3MEHEHUs, MPOM3OMIENIINE B BbICIIEM
00pa3oBaHUM CTPaHbI B IIEJIOM, a TaKXXe B OOJIACTH MOATOTOBKH 3€MJIEYCTPOUTENBHBIX KaJpOB 3a
BpeMsl ITpoBeJieHus peopM; B- TPETHUX, TPOAHATU3UPOBAHO PA3BUTHE HHCTUTYTA FOCYIapCTBEHHON
aKKpenuTaluu By30B Poccuu, ero CoBpeMeHHOE COCTOSIHUE U TPOOIIEMBI.

Jliia npoBeneHus 3eMenbHON pedopMbl, HauaTol B Poccun B 1990 rony, Bo3HUKIIA OCTpas HE
00X0AUMOCTh B MPO(PECCHOHANBHBIX Kaipax— CIEHUATUCTaX B chepe KagacTpa U 3eMIIeyCTpOoiicTBa.
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3emneyctpoutenbHoe oOpa3zoBanne B Poccum wmmeer MHorosetHue Tpamunmu, B 2019 romy
['ocynapCTBEHHBIM YHUBEPCUTET 10 3eMJICYCTPOMCTBY OTIpa3qHOBANI CBOM 240- JeTHUH 10OUIeH.
On Obu1 co3aan B 1779 roay it TOATOTOBKU KaJapoOB IIPH MPOBEACHUH B Poccuu 3emMenbHOM
pepopmbl  [9]. BBINYCKHUKM  YHHBEpCHUTETAa TMPOBOJMIM  3€MEIbHBIC  MPeoOpa3oBaHMUS,
KpynHOMacIiTabHble paboThl MO MEXKEBAHMIO 3€Melb M OpraHu3alMd HX PalUOHAIBHOTO
HCIIONB30BaHUs. B Hactosuee BpeMs [0CylapCTBEHHBI YHMBEPCUTET IO 3€MIICYCTPOMCTBY
aBisgeTcs 0a30BbIM By30M B Poccuu uis moAroToBkM OakalaBpOB M MarucTpOB HaIlpaBJICHUS
MOJITOTOBKH «3eMJICYCTPOICTBO U KagacTpbl». B HeM Haxomurcs YueOHO- METOAMYECKHI COBET
(YMC) u exxerofHo MpOBOJISATCS €ro 3aceaHus. B HUX y4acTBYIOT MPeICTaBUTEIN YHUBEPCUTETOB
U3 pa3HbIX peruoHoB Poccum, oOydwaromue CTYISHTOB IO JaHHOMY HampaBieHuio. B Hacrosmiee
BpeMsI 3HAYUTEIHHO YBEIUIHIOCH YMCI0 TakuX BY30B, eciid B CCCP ux 6su10 15 (a 8 PCOCP-5),
T0 B Hactosiee Bpems ( Ha 2019 1. ) ux yncno coctaisier 107 (tadi. 1). Y3 Hux 40 By30B HaX0oASTCS
B MMOJYMHEHUU MUHHUCTEPCTBA CEIBCKOTO X03s1tcTBa Poccuiickoit deneparuu u 67— MuHOOpHAYKH

[10].

Ta6a. 1. Jlunamuka nokazateseit By30B Y MC 1o HanpaBie€HUIO OJATOTOBKU
«3emiieycTpoiicTBo 1 Kagactpoi» [10]

TOJIbI
HOKASATLII 2017 2018 2019
KonuuecTBo By30B, Bcero 98 104 107
B ToM umcie: MuHcenbxo3a Poccun 37 40 40
MunoOpHayku Poccun 61 64 67
[Tpuem, Bcero 6 980 7295 7244
B TOM YHCJIC B!
OakanmaBpuaT 5528 5697 5799
MarucTparypy 1395 1527 1387
aCTIPaHTYyPy 57 71 58
Beiyck, Bcero 6 097 5933 6 216
B TOM YHCIIE:
OaKaJIaBphI 5379 4963 5 026
MarucTpsl 672 936 1159
ACITUPaHTHI 46 34 31
KonnuecTBo By30B, 94 098 100
OCYIIECTBISIONINX BBIITYCK CTYJICHTOB
OO11ast YUCICHHOCTh CTYJICHTOB 25593 26 873 25400

B menom 3a Bpems, mpoliejmee ¢ Hadana 3eMenbHOW pedopmbl B Poccuu, 3HaAUYUTETHHO
YBEJIMUWIICS IPUEM B BY3bl Ha 3eMJICyCTPOUTEIbHBIE HAaNIpaBieHusl, eciiu B 1991 roay B crpane 05110
675 mnocrymaromux, To B 2019 rogy— 7244 (cymmapHOo Ha OakajmaBpuaT, Maructpatrypy u
acHpaHTypy).

ITo manaepiM YMC, B 2019 romy mpueM Ha ypoBeHb OakanaBpuaTa Ooiee yem B 4 pasa
MPEBHIIACT TPHEM Ha YPOBEHb MarucTparypbl. [lpW cpaBHEHMH KOJMYECTBA BBITYCKHUKOB
OakanaBpuaTa ¥ MOCTYMUBILIMX B MATUCTPATYPy BUIHO, YTO MPOJIOKAIOT 00yUeHHE B MarkcTpaType
HarpaBJieHusT «3eMJICYCTpOMCTBO M KamacTpbl» MeHee 30%. B nHactosmee Bpemss B Poccunm
paspelieHo MnocTynarb Ha OOy4eHHEe B MarucTpaTypy IMociie 3aBeplIeHHs OOyueHHs 10 YPOBHIO
OakaynaBpuaTa WIM uUMes TUIUIOM creuuanucta. [Ipu sToMm, moctymass B Maructparypy, MOKHO
BbIOpaTh Jpyroe HampaBieHHWE, HE COBMIAJAIONIEe C HAalpaBIEHUEM IPEANIECTBYIOIIETO
OaxanaBpuata. M3ydast pacnpeneneHnre By30B 110 TeppuTopun (enepaibHbix okpyro Poccuiickoit
denepary, MOXKHO BUJETh 3HAUUTENbHbIE OTJIMYMS: MAKCUMAJIbHOE YHCIIO BY30B B LleHTpansHOM
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(24) u IIpuBomxckom (21) okpyrax, muauMaiabHoe— B JlampHeBocTouHOM (9), VYpanbckom (9) u
Ceepo- Kaskaszckom (8) (Tao6u. 2) [10].

Ta6u. 2. CBoHBIC TaHHBIC O BY3aX, BEAYIIUX TOJATOTOBKY IO HAMPABICHHUIO
«3emiieycTpoicTBO M KaaacTpb» B 2019 1 [10]

KomuuectBo
Benercs
KonnuecTtBo BY30B, [HO/IOTOBKA KonunuecTBo
BY30B OCYIIECTBUB [I1C
HIMXBBITYCK By3bi,
®denepanbHbII qrcie & 8 S JISTIOTITHE YUCJTIE
OKpyT = 3 = - e =
o 2 2 e g = 3a049HOE S =
3| g & = | £ | & | obyuenne 8 £
m | | § S| 2| E A S =
2 2 < 3 o 3 =
oo S K 2 < 'g“ 5}
= | = & 2
= [
JlaIpHEBOCTOYHBIMH 9 5 14 9 9 0 7 82 50
[IpuBomxckuii 21 | 10 | 11 21 21 | 12 1 17 273 207
CeBepo-3anaHbIit 13 | 12 1 12 13 7 3 9 161 125
Cesepo-Kaka3zckuit 8 4 4 8 8 6 1 8 88 68
Cubupckuii 11 7 4 9 11 | 9 4 8 194 138
Ypansckuit 9 6 3 9 9 3 3 7 91 64
LlenTpanbHbIHA 24 | 15 9 21 22 | 12 6 20 400 299
HO>xHbI1it 12 8 4 11 12 7 2 10 128 107
Hroro | 107 | 67 | 40 100 105 | 63 | 20 86 1417 | 1058

W3 mnpuBeneHHBIX NaHHBIX BHIHO, YTO KOJHMYECTBO BY30B, B KoTopeix B 2019 roxmy
MIPOBOAMIICS IIpUEM OO0JIbIIE, UEM BY30B, KOTOPBIE OCYLIECTBIIIN BhIMYCK. J[aHHBIN QakT roBOPUT O
TOM, 4TO B Iocieanue roasl B Poccuiickoit denepanyiy poaoKaeTes: MPOLECC JIMLIEH3UPOBaHUS
U OTKPBITUS MOATOTOBKM OakanaBpoOB M MarucTpoB IO HAalpaBiICHHUIO «3€MJIEyCTPOUCTBO H
kanactpe». IIpu aToM B nienom B Poccun B HacTosiee BpeMs KOJIMYECTBO BYy30B COKPATUIIOCH C
1115 equnni B 2010- 2011 yue6HOM Toay mo 742 emunwmi k 2018- 2019 rr. [11]. YMmenbmienue
KOJIMYEeCTBA BYy30B Ha 33% coBHaANO MO BPEMEHU C YMEHBUIEHUEM YHCia cTyAeHTOB Ha 41%, mo
MIPUYMHE MPOXOXKICHHSI HETaTUBHOM eMorpaduyeckoil BOJHbI U IPOBEACHHOI0 MUHUCTEPCTBOM
o0Opa3oBaHMs OT3bIBa JIMIEH3UMH Yy Hed(pPeKTUBHbIX Yy4eOHBIX 3aBeJeHMH. UYMCIeHHOCT
npodeccopcko- Mpeno1aBaTeIbCKoro cocTaBa Takke yMeHbIuiach [3].

B nauane 1990- X rooB moAroToBKa CHeNMAIMCTOB B cepe 3eMIeyCTpoiicTBa U KaJacTpoB
OCYIIECTBJISIACh IO OJHOMY Y4Ye€OHOMY IUIaHY CIEIHAIBHOCTH «3eMIICYCTPOUCTBO» (5 JeT),
KOTOpBII ObUI yTBEep)KJIe€H MMHHUCTEPCTBOM CeJIbCKOTO Xo3sicTBa Poccuiickoit ®enepanuun. B
y4eOHOM I1aHe OBLIM YETKO YCTAHOBJIEHBI IUCHHUIUINHBI U IPAKTUKU, KOTOPBIE T0JKEH ObLJT OCBOUTH
BBIMMYCKHUK. B 1992 rogy Obul HayaT 3KCHEPUMEHT MO BBEICHHUIO MHOTOYPOBHEBOH CHCTEMBI
MMOATOTOBKH C MprUcBoeHueM ctenenu «bakanasp 3emmeycrpoiicTBay (4 rona oOydenus) u «Maructp
3emsieycTpoiicTBa (2 roga ooydenus). Ho ydactue B JaHHOM 3KCIIEpUMEHTE MPHHSIO HEOObIIOe
KOJMYECTBO BY30B, OOJIBIIMHCTBO MPOJOJKaIM TOTOBUTH crenuanuctoB. C 1992 roma Obut0
YBEJIIMYEHO KOJUYECTBO CIELUUAIBHOCTEN— TMOSABWINCH HOBBIE CIELHMAIBHOCTU «3€MEIbHBIN
KajgacTp» U «l opojacKol KagacTp», a TaKkKe B 3TOT MepHoJ] OblTN YTBEp:KJeHbl ['ocynapcTBEeHHbIE
oOpa3oBaTenbHbIe cTaHaapThl mepBoro nokojeHus ('OC ) A noAroTOBKM MHKEHEPOB, OaKanaBpoB
1 MaructpoB. CTaHAApTHI MEPBOTO MOKOJIEHHUS UCTIONIB30BaIuCh 10 2000 roxa.

OO6pa3oBarenbHble CTaHAAPTHI BTOPOro nokojeHus Obin BBeAeHsl B 2000 roay. B Hux Obutn
orpezeneHsl o0ue TpeOboBaHUs, CTPYKTypa M YCIOBHUS pealu3aluu oO0ydyeHHs, yKa3aH Habop
JIUCLUIUIMH, HEOOXOAMMBIX s OCBOeHHs oOywaromumucs. HampaBieHne MOJATOTOBKU
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«3eMJICyCTPOMCTBO W  3EMENBbHBIM  KajacTp», B KOTOPOM OBUIO TPH  CHEIHATBHOCTH
(«3emneycTpoiicTBO», «3eMenbHbIN KagacTp» U «['OpoJICKOM KaxacTp») NEepeuuio M3 o0sactu
«CenbCcKOX035UCTBEHHBIE HAyKH» B 0071acTh « TeXHUKA U TEXHOJIOTUNY.

B y4eOHBIX miaHax Mpu MOATOTOBKE MO CTaHIApTaM BTOPOTO MOKOJICHHS MMEJICS TaK Ha3bIBaeMBbIN
«PETUOHAIBHBIN KOMIIOHEHT», B KOTOPBIN BY3bl UMEJH MPABO BBOJIUTH CBOU JUCIUIUINHBI.

Obcyoicoenue pesyrbmamos. Peanuzanus boioHckoro mpouecca B BeiciieM 00pa3oBaHUU
Poccuu oTpasunock 1 Ha moAroToBKe B cdepe 3emieyctpoiicTBa u kagactpoB. C 1 centsops 2009 r.
BO Bcex By3ax Poccuu Obliia BBesieHa OakajiaBpckasi mporpaMma ¢ mocjenyrolen crenuain3aimei B
MarucTpaTrype, MNpud OSTOM IpUEeM Ha cheuudanurer Obul mpekpaimieH. IlocrenenHo cucrema
IIOITOTOBKHU CIELIMAIUCTOB B CTpaHe Obljla COKpAIlEHA U K HACTOSIIIEMY BPEMEHU OYTH IIPEKpaTuiIa
CBOE CYILECTBOBAaHHUE (32 HCKIIOYEHHUEM HEOOJBLIOrO MEpeyHs HamnpaBieHUil), U COBPEMEHHbIE
3aKoHoAaTeIbHble akThl U DenepanbHble rocy1apcTBEHHbIE 00pa30BaTENIbHbIE CTAHAPThI BBICLIIETO
obpazoBanus (PI'OC BO) nomHOCThI0 0a3UpYIOTCS HAa JBYXCTYIIEHUATON CHUCTeMe «OakajgaBpHuaT-
MarucTparypa.

B 3akoHonaTenbcTBe OakanaBpuaT U MarucTpaTypa pacCMaTpUBAIOTCS KaK CAMOCTOSITENIbHbBIE
o0pa3zoBaTenbHbIC YPOBHH BBICIIIETO 00pPa30BaHUs C OTACIHHBIMI 00pa30BaTEIIbHBIMU CTAaHAAPTAMH,
CaMOCTOSITENTLHOM MTOTOBOM arTecTanuei. JIuileH3upoBaHHE U TOCYNapCTBEHHAs aKKpEAUTALUs
BBICIIMX Y4YeOHBIX 3aBeleHUH MO0 MporpaMmaM OakajgaBpuara W MarucTparypbl Takke
OCYILIECTBIISIETCS Pa3ieibHO.

B 2011 romy Bcrynuiaum B JeiiCTBHE HOBbIE 00pa30BaTeIbHbIE CTAaHAAPTHI TPETHETO
MTOKOJIEHUS, OCHOBAHHBIE HA KOMIIETEHTHOCTHOM IOJIX0J1€, KOTOPBIE PEIOCTABIIIN By3aM OOJIBIIYIO
aKaJleMUYeCKyl0 CBO0OJYy B Habope H3y4yaeMbIX JMCHMIUIMH B y4yeOHOM TmuiaHe. HampaBnenue
MOATOTOBKU TOJYYHIIO Ha3BaHHE «3eMIICYCTPOICTBO U KagacTpbl». B 2015 roay sTo HanmpaBieHue
OBUIO BKITIOYEHO B YKPYITHEHHYIO TPYIITY CHeNHalbHOCTeH 1 HanpasieHuid noarotosku (YI'CHIT)
21.00.00 «ITpuknagHas reosiorus, TopHOe 1e10, He(hTerasoBoe JeJI0 U Te0e3Hs», KOTopas OTHECEHA
K obmactu oOpazoBanus «MHxeHepHOE eNI0, TEXHOJIOTUU M TEXHHYECKHE HayKm». B aToM ke roxy
YyeOHo-meronuueckoe oobenunenne (YMO) mo oOpa3oBaHHI0O B 00JIaCTH 3eMIICYCTPOICTBA U
KaJacTpoB, co3ganHoe B ['Y3e eme B 1987 1, Bouuio B coctaB denepansHoro YMO no YI'CHII
21.00.00 «IIpuxiagHas reoysorusi, FOpHOE Jell0, He(Tera3oBoe Jeyo U reoje3us» B Buje Y4eOHO-
Metonudeckoro coseta (YMC). YMC yuactByeT B pa3paboTke (perepalbHbIX IOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTaHJIAPTOB BHICIIET0 0Opa30BaHUs, MPUMEPHBIX OCHOBHBIX OOpa30BaTENIbHBIX
nporpamMm (ITOOII), y4eOHBIX TUTAHOB, B MOJATOTOBKE y4e€OHON W METOAMYECKOM JIUTEepaTyphl,
MEXYHAPOAHBIX €BPONEHCKUX 00pa3oBaTEIbHBIX MPOEKTaX, MPOBOIAMUT €KErOAHbIE 3acelaHHs C
MIpe/ICTaBUTENSIMH By30B M Beepoccuiickre KOHKYpChI Ha JTy4IIYIO BBITYCKHYIO KBAJIM(DUKAITMOHHYIO
paboty no 6onee uem 10 HomuHanusMm. B Hacrosimee Bpems [IOOII nmeer pekoMeHaTeNbHbINH
XapakTep, I03TOMY pa3Hulla B HA0Ope TUCIUIUIMH Y4€OHBIX IJIAHOB M0 HAIIPaBJICHUIO TOATOTOBKH
«3eMIIeyCTPOICTBO U KaJacTpbl» YCHIHMBAaeTcs. B 3Tol cuTyanuu akageMudeckas MOOMIBHOCTh
CTYJEHTOB, IPAKTUYECKH HEIOCTUKMMA, ITOCKOJIbKY OCHOBAaHHEM JIJIS «I1€pe3ay€Ta) Mo- MPeKHEMY
BBICTYNAET Ha3BAHHE JIUCLUIUIMHBI, 4 HE KOJMYECTBO 3aYETHBIX €AMHUL.

B poccuiickom BbiciieM 00pa30BaHNH MTOKA HE YJAIO0Ch CO3aTh YCIOBHS ISl GOPMUPOBAHUS
CTY/IGHTaMHM CBOMX OOpa30oBaTeJbHBIX TPAEKTOPHUI, MOCKOIbKY Yy OOJNBIIMHCTBA CTYAEHTOB HET
BO3MOXXHOCTH BBIOOpa M3y4aeMbIX TUCHUIUIMH, NMpH (HOpMaIbHOM HAIMYMM B Y4eOHBIX IUIaHAX
0J10Ka «IUCIUILIUH 110 BEIOOPY».

[IpoGieMHBIM BOIIPOCOB SIBIISIETCSl Pa3BUTHE aKaJIeMUYECKOW MOOMIBHOCTH CTYIEHTOB M
IIpenojaBaTesiel, 4To CBA3aHO MPEKIE BCETO C HU3KUM YPOBHEM J10XO0/0B HaceneHusd. Kpome Toro,
pa3BUTHIO MOOWJIBHOCTH MPEMSTCTBYET IUIOXO€ BIQJCHHUE TMpenojiaBareiedl u CTYIACHTOB
MHOCTPAHHBIMU SI3bIKAMH, OCOOEHHO AaHIVIMHCKUM. B OONBIIMHCTBE POCCHMCKHX BY30B HeE
MpenoAaoT AUCIUIINHBI Ha aHTJINHCKOM s3bIKe. BBeZieHHe TaKiX TOMOKET MOBBICUTH MOOMIIBHOCTD
U KOHKYPEHTOCIOCOOHOCTh  pOocCHiiCKMX By30B. (Cieayer OTMETHTh OY€Hb  HH3KYIO
MH(OPMHUPOBAHHOCTh TpernojaBaTenell By30B 00 OCHOBHBIX IpuHLHMINAX boroHckoro mporiecca,
KOTOpBI TMOHUMAIOT TOJBKO KaK 3aMEHy TISTHJIETHErO CHelHaluTeTa Ha OakamaBpuaT u
MarucTpaTypy ¥ OTHOCSTCS K JaHHBIM pedopMaM JOCTATOYHO HEraTUBHO [7].
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Jlst coOmroieHnst BCeX HOPM 3aKOHOJATENhCTBA B Cepe BHICHIETO 00pa30BaHUsA, a TAKKE
KOHTpOJISl KadecTBa OOy4YeHHMS B By3aX, MHHHCTEPCTBOM BBICIIETO OOpa3OBaHHS M HAYKH
Poccuiickoit @denepanuu NpoBOIUTCS KOHTPOJIBHO- HAJ30pHAS JESTEIIbHOCTD.

B Hnacrosimee BpeMsi periiaMeHTanusi o0pa30BaTEeNbHOW JESTEIbHOCTH BKIIOYAaeT B ceOs:
JUIEH3UPOBaHUE (BKJIIOYAs JIMIEH3UMOHHBIA KOHTPOJb), TOCYJApCTBEHHYIO aKKPEAWUTALUI0 H
rOCy/IapCTBEHHBI KOHTPOJb (HAI30p) B cdepe oOpasoBaHHS. AKKpEIUTAIUs 00pa3oBaTeIbHON
NesITeIbHOCTH B COOTBETCTBUM C (enepanbHbiM 3akoHOM «0OO0 oOpasoBanuu B Poccuiickoit
@enepanun» MojApa3feseTcss HAa TOCYAAPCTBEHHYIO, OOIIECTBEHHYIO, MPO(GECCHOHAIBHO-
OOIIECTBEHHYI0O M MEXIyHapoaHyl0. B HacTosiee BpeMsi TOCyIapCTBEHHAsl aKKpeIuTaIlus
IIPOBOAMTCS. B BHJE BBIE3JHBIX M JTOKYMEHTapHBIX IpoBepoK, oaHako B 2020 roay B paMkax
«PETYNSPHON TUIBOTUHBDY TMpEJIaraeTcsi HOBas MOJENb I'OCYJapCTBEHHOTO KOHTPOJS B HENSIX
CHIDKEHHSI Harpy3Ku Ha By3bl.Ha TekyImuii MOMEHT Ba)KHBIM 3TaIloM B Tpolecce pe)OpMUPOBAHHS
POCCHUICKON CUCTeMbl 0Opa3oBaHMs SIBISIETCA IMepexoa K o0pa3oBaTelbHBIM CTaHAApTaM HOBOIO
MOKOJICHHUSI MAaKCHUMAaJIbHO TMPHOMIKEHHBIM 10 TPYIOBBIM (QYHKIUSAM M KOMIICTCHLHUSM K
HAI[MOHAJBHBIM  MpodeccuoHanbHBIM  cTaHAapTam. [lns  moanmepkaHus  COOTBETCTBUS
00pa3oBaTEeNbHBIX CTAaHAAPTOB COBPEMEHHBIM TpPEOOBAaHUSAM pBHIHKA TpyJda OCYIIECTBIISIETCS
peryispHasi UX akTyalld3alus Ha peaMeT IpodecCHOHaIbHOW OpUEHTAIIIH.

B 2020 romy muaHupyeTcs akTyaau3anus 00pa30BaTeNbHBIX CTAHJAPTOB TPETHETO IOKOJICHH
(®I'OC 3++). IIpu popmMupoBaHUU HOBBIX CTAHAAPTOB KOMIETEHIINH IPEICTABICHBI TPEMsI BUIAMH:
00IIeKyJIBbTypHBIE, 001IeTpodecCHOHANBHBIE U MTPO()EeCCHOHAIBHBIE KOMITETCHITHH.

OO01ekynbTypHbIe (YHUBEpCAbHBIE) KOMIIETEHIIUM— 3TO €IUHBIA HA0Op KOMIETEHIINH ATl YPOBHS
oOpa3zoBanus (OakajaBpuaT MM MarucTparypa), KOTOPBI pPEriaMeHTHPOBaH MUHHUCTEPCTBOM
BhICIIIEr0 0Opa3oBaHus u Hayku Poccuiickoit @enepanuu. ObmenpodeccnoHanbHble (0TpacaeBbIe)
KOMIICTEHI[H— YCTaHABIMBAIOTCS (elepabHbIM yueOHO-MeTotnueckuM oobeauaennemM (OYMO)
Y YHU(QUIIMPOBAHBI 110 YKPYIMHEHHBIM TPYyMIaM M HampaBICHUSM MOJITOTOBKU U CHEHUATBHOCTSIM
( YI'CHIT ). IIpodeccnonanbHbie KOMIETCHIME— (OPMUPYIOTCSI HA OCHOBE HPO(eCcCHOHATBHBIX
ctannaptoB. Kpome Toro, o6pa3oBareibHbIid CTAaHAAPT MO3BOJISET By3aM BBOAUTH JOMOIHUTEIbHBIC
KOMIIETEHIIMM, OOECIEeUnBaIOIe pEIIEHUEe Y3KOHAIPABJIECHHBIX MpO(ecCHOHANbHBIX BHI0B
NesITeNbHOCTH U QYHKIUI onpeaensieMbIX TpeOOBaHUAMHM 3aKa34MKOB (MIPEINPUATHI U KOMITaHU).

B HOBBIX cTangapTax OyzneT coJepKaThCsl UETKO pa3paboTaHHas CCTEMa BHYTPEHHEH OLEHKU
KayecTBa 00pa30BaHMs; YCTAaHOBICHBI BO3MOXKHOCTHU MPEA0CTAaBICHNUS 00y4aroIUMCs OLIEHUBAHUS
oOpazoBanus (yCIIOBUI, COIEpKaHUsI M KaueCcTBa 00pa30BaTEIILHOTO MPOIIECCa); OMUCAHBI YCIOBUS
IpUBJIeUeHUs paboTojarenei U X OObEeAMHEHUH JUIs MPOBEICHUS PEryJIspHOM OLIEHKH KadecTBa
0o0pa30BaTeNbHON NEATEIPHOCTH W MPOBENEHUS Ha JOOPOBOJIBHOM OCHOBE BHEIIHEH OLIEHKH
KayecTBa 00pa30BaTebHON AEATEIbHOCTH.

B HacTosmee BpeMs MpOOJIEMHBIM BOIPOCOM OCTAlOTCS aKaJeMHUYecKhe CBOOOJbI
YHUBEPCUTETOB. By3bl HMEIOT MpaBO YCTAaHOBUTH TaK Ha3blBaeMble «I1poduim» oOpa3oBaTeIbHON
IIPOrpaMMBbI B pa3Max HampasiieHus noAroToBku. K takum npoduism B HanpasiieHuu OakanaBpuara
«3eMJIeyCTPOICTBO U KaJacTpbl» ABISIOTCS: LU(POBOE 3eMIICYCTPONCTBO; KaJaCTp HEJBH)KUMOCTH;
yIpaBieHUE HEBUKUMOCTbIO; MOHUTOPUHT 3€MEIb CEJIbCKOXO03SHCTBEHHOIO HAa3HAYEHUS; OLIEHKa
OOBEKTOB HEIBM)KMMOCTH; OLEHKAa W YIpPaBJICHHE TOPOJCKUMHU TEPPUTOPUSMHU; IPABOBOE
o0ecrnieueHre 3eMJIEYCTPOMCTBAa M KaJacTpOB; Ireojie3ndyeckoe obOecriedeHre 3eMJIeyCTpOHCTBa U
KaJacTpoB; HHPOPMALIMOHHOE 0OecrieueHHe yIpaBIeHus 3eMeJIbHBIMU PEeCypcaMu U IpyTHe.

[TpoucxoauT mporiecc pa3BUTHS CETEBOM (HOPMBI peaau3aiii 00pa3oBaTeIbHBIX TPOTrPamMM,
KOTOpast JaeT BO3MOKHOCTh O0YYaroIMMCsl OCBauBaTh OT/AEIbHbIC YUeOHBIE KYpPChI, JUCIUIUINHBI
(MoynH), MPAKTHKK B IPYTUX 0Opa30BaTENIbHBIX, a TAK)KE€ HAyYHBIX M MHBIX OpraHm3anusx [12].
Taxkum oGpa3zom, B HacTosiee Bpems B Poccuiickoit deaepanun npoiomkaercs peopMupoBaHue
BBICILIET0 O0pa30BaHMsI, B TOM YHUCIIE€ MH)KEHEPHBIX HaIpaBJIeHWH MOATOTOBKH. JlaHHBIN Mmpolecc
SBIISICTCS YaCThIO0 MOJIEPHU3AIMH BhICIIIET0 00pa30BaHusl, KOTOPOE ObLIO HAYaTO MOCIE MOANACAHHS
Poccuenn B 2003 r. bonoHckoi naekimapanuu. BoOJIOHCKWI Tponecc HampaBlIeH Ha CO3/JaHue
o01eeBponeickoro 06pa3zoBaTeIbHOT0 MPOCTPAHCTBA U MPEJICTABIISAET COOON caMyt0 3HAUUTENIbHYIO
CTPYKTYpPHYIO peopMy BBICHIEH IIKOIBI 32 BCIO €€ UCTOPHIO.
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PesynpTathl mpoBOAMMEIX pedoOpM OIEHWBAIOTCS HEOMHO3HAYHO, CYIIECTBYIOT —Kak
MOJIOKUTETbHBIE, TaK M OTPUIATEIbHBIC TOCIEACTBHA. B IONOXHUTEIBHBIM MOXXHO OTHECTH:
BO3MOYKHOCTh MHTETPALMU POCCHICKOTO 00pa30BaHUsi B MUPOBOE 00pa3oBaTeIbHOE MPOCTPAHCTBO
¥ B3aMMHOTO MPHU3HAHUA JJOKYMEHTOB 00 00pa30BaHWU; yBEIHMUCHHE MACIITA00B aKaJeMUUYECKON U
CTY/ICHYECKOH MOOHMIIbHOCTH; YHH(PHKAIIHUS OIICHKH KOMIIETCHIIHI 110 0OIIEeBPOIICHCKUM CHCTEMAaM
(KpeauTHO- pPEUTHHTOBOM, MEPEeBOJa M HAKOIUICHHS KPEAUTOB); BO3MOXHOCTH IOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH POCCUHCKUX BY30B; PACIIUPEHHUE y4acTUs B MEXKIYHAPOTHBIX HAYYIHBIX
KOHKYypCax M IpaHTax, (opymax M BBICTaBKax, B MEXIyHApPOAHBIX OPraHU3AIMIX U aCCOLUAIIMIX;
MOBBIIICHUE HAYYHO-TYOJIMKAIIMOHHOW aKTHBHOCTH B MEXIYHApPOIHBIX CHUCTEMax HUTHPOBAHHUS
Web of Science u Scopus; pacnpocTpaHeHHe 3HAHUW M TEXHOJOTHA, PETUCTPAIlUs M BHEIPCHUE
pe3yIbTaTOB HMHTEIUICKTYAJIbHOW JESTEIBbHOCTH Ha MEXIYHapoJHOM ypoBHe.K oTpunarensHbIM
MOCJICICTBUSIM MOKHO OTHECTH BO3POCIIYIO OIOpOKpaTH3aluio 00pa30BaTeNbHOIO MpOIecca;
Hepa3pabOTaHHOCTh KPEAUTHOW cHCTeMbl 3a4eTHBIX OamioB (ECTS) u crnokHOCTH ee BHEAPEHHS;
OyOonupoBaHue (YHKLIMU KOHTPOJIS KauecTBa OOpa3oBaHMs Ha PA3IMYHBIX YPOBHSX, YTO CO3HAET
M30BITOYHYIO HArpy3Ky Ha oOpa3oBaTesibHble opraHu3anui. OTCyTCTBUE Y OOJBIIMHCTBA BY30BCKHX
MperoiaBaTelNiei mpeIcTaBIeH! 00 OCHOBHBIX PUHIIMIIAX, IEIH U 3a1adax boimoHckoro mporecca
MPUBOAMUT K JIOCTATOYHO (POPMATBLHOMY OTHOIICHUIO K MPOUCXOISIIUM HU3MEHEHHSIM U B IIEJIOM
HENIPUHATHIO pedOpM.

3akaouyenue. Takum 06pazom, MOXKHO CAENATh CIEAYIONIUE BBIBOIBI:

1) cymiecTByroliass cucreMa IOATOTOBKM 3EMIICYCTPOMTENLHBIX KaapoB B Poccum umeer
MHOTOJICTHIOIO MCTOPHIO, B HACTOSIIEE BpPeMs aKTHBHO Pa3BUBACTCS, NPU STOM YBEIUYHUBACTCSI
YHCIO BY30B, KOTOpBIE TOTOBST OakajJaBpOB W MAarucTpOB HAINPABICHHUS IOJTOTOBKU
«3eMIIeyCTPOICTBO U KaJacTpbl», Ha 001IeM (GOHE UX COKpAIICHUS B CTPAHE.

2) B pamkax bomoHckoro mporecca B Bbicmiee oOpasoBanue Poccum Obuia BHEApEHA
JIBYXYPOBHEBAsl CHUCTEMa IOATOTOBKU 3EMIICYCTPOMTEIBHBIX KaJpoB: OakanaBpuaT (4 roma) u
Maructparypa (2 roma). Ilpu 3Tom paboromarenu Npu HAIMYUM BAKAHCUM MPEANOYUTAIOT
MPUHUMATh Ha Pa0OTy MarucTpOB U CIEIHAIUCTOB, OaKaJaBPbl PACCMATPUBAIOTCS MPH HAJTUYUHU Y
HUX MPAaKTUYECKOTO OMBITA U PEKOMEHIAITHH.

3) BO3MOXHOCTh CMEHBI HAIPaBJICHHS TIOATOTOBKHU MPH MOCTYIJICHUU B MarMCTPATYPy MPUBOIUT
K HEOIHOPOJHOCTH YPOBHEH TOATOTOBKM B TpYIIax, YTO HETaTUBHO CKa3bIBaeTCs Ha
3¢ GEeKTUBHOCTH Y4eOHOro Mmporecca U TpeOyeT OT IMpernoaaBaTelis JOMOJHUTEIbHBIX YCHIUN B
YCIIOBHSIX OTPaHUYEHHOTO 00beMa ayIUTOPHBIX YacOoB.

4) rocymapCTBeHHass aKKPEAUTAlUs BY30B SBISIECTCS MEXaHHU3MOM KOHTpOJS COOJIOACHHS
TpeOOBaHUH 3aKOHO/IATENIBCTBA M KaYeCTBA TOATOTOBKH 00yYarOIUXCs B By3ax.
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