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KRIPTORXIiZM ZAMANI XAYA SUKANININ QiDALANMASINDA iSTiRAK EDON
ARTERIOLALARIN VO 9ZOLOVi VENULALARIN STRUKTURLARINDA BAS VERON
DOYISIKLIKLORIN MORFOLOJI XARAKTERISTIKASI.
iSIQ VO ELEKTRON MiKROSKOPIK TODQIQAT

Xiilasa

Magsod. Hazirda todqgigatin mogsoadi nozarst qrupu ilo miiqayisade kriptorxizm zamani gubernakulum
damarlarinda is1q vo elektron mikroskopik soviyyslords bas veran dayisikliklori aragdirmaqdir.

Metodlar vo iisullar. 12 xostodon gétiiriilmiis qubernakulum biopsiya materiallarinin araldit-epon
bloklarindan ultramikrotom Leica EM UC?7 vasitasi ilo yari nazik (1-2 um) va ultranazik (35-70 nm) kasiklor olda
edilmisdir. Semitin kosiklor (1-2 pm) metilen mavisi, mavi II va fuksin ilo boyandi. Ultra nazik kssiklorin (50-70
nm) tadqiqi JEM-1400 (Yaponiya) elektron mikroskopunda 80-100 kV siiratlondirici gorginlikdo aparilmigdir.

Kriptorxizm zamani qubernakulum xayasinin qidalanmasinda istirak edon arteriollarin divarindaki hamar
miyositlarin biiziilma qabiliyyatinin kaskin azalmasi naticasinds gan yiiksak tozyiq altinda kapilyarlara daxil olur,
onlarin kegiriciliyini ohomiyyatli deraceds artirir. ©zslo venulalarmin limeni qanin formali elementlari ilo
tixanir, onlar1 gan axiindan ayirir.

Kriptorxizm zamani qubernakulum damarlarinda bas veran doayisikliklor bir torafdon 6demli mayenin amoalo
golmosinag sobab olur, digaer torafden ozsls venulalarinda ve arteriollarda sklerotik doyisikliklorin omals galmasing
sabab olur, xiisusile mikrosirkulyasiya sistemini yaradir.

Agar sozlor: kriptarxizm, xaya stikani, atretiola, venula, ultrastruktur, isiq va transmission elektron mikroskop
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Morphological characterization of structural changes of arterioles and muscular venules
involved in nutrition of the gubernaculum testis during cryptorchidism.
Light and electron microscopic research

Abstract

Aim. Currently, the purpose of the research is to investigate the changes in gubernaculum vessels at light and
electron microscopic levels during cryptorchidism compared to the control group.

Material end methods. From araldite-epon blocks of the gubernaculum biopsy materials taken from 12 patients
the semithin (1-2 um) and ultrathin (35-70 nm) sections were obtained by means of ultramicrotome Leica EM UC?7.
Semithin sections (1-2 um) were stained by methylene blue, azure II and fuchsin. Research of ultrathin sections (50-70
nm) was performed on electron microscope JEM-1400 (Japan) at an accelerating voltage of 80-100 kV.

Results. During cryptorchidism, as a result of a sharp decrease in the contractile abilities of smooth myocytes
in the wall of arterioles involved in nutrition of the gubernaculum testis, blood enters the capillaries under high
pressure, significantly increasing their permeability. The lumen of the muscular venules is clogged by the shaped
elements of the blood, separating them from the bloodstream.

Changes in gubernaculum vessels during cryptorchidism on the one hand are the reason of the formation of
edematous fluid and on the other hand cause the formation of sclerotic changes in muscle venules and arterioles,
especially giving rise to the microcirculatory system.

Keywords: cryptorchidism, gubernaculun testis, arteriola, venula, ultrastructure, light and transmission
electron microscope

Giris

Xaya siikan1 kosf edildiyi andan, hal-hazira gadar onun xayanin qarin bolugundan xayaliga diismasinds rolu
he¢ kim torafindan tozkib olunmur (Barteczko, Jacob, 2000: 1-98; Hadziselimovic, 2017). Ancaq geyd olunan
prosesin pozulmasi ilo naticolonon kriptorxizmin meydana ¢ixmasi haqqinda fikir birliyi yoxdur. Gostorilon
mdvzuya hasr olunmus islorin tam oksariyyati kriptarxizm zamani xaya slikanin toskilinds istirak eden fibrilyar
strukturlarda (esasan kollagen liflarinds) bas veran doyisikliklora hasr olunmusdur. Oununla birlikde xayalarin
yenmo prosesindo damarlarin kegiriciliyinin siirotlonmosi naticesindo xaya sukaninin 6l¢iilorinin artmasiin
xayalarin xayaliglara diismosindo mithiim shoamiyyat kosb etdiyi qeyd olunur (Hughes, Acerini, 2008: 75-82;
Hutson, Li, Southwell, Newgreen, Cousinery, 2015). Son illards kriptorxizma hosr olunmus morfoloji islordos
osas diqget miixtalif hormonlarin va digor bioloji aktiv maddslorin tosiri naticasindo siikanda basg veron
doyisikliklor homiss 6n plana ¢okilir. Bununla birlikds kriptorxizm zamam siikanin tegkilinds istirak eden
strukturlarin, alalxiisus, gan damar sistemindo norma ilo miiqayisads bas veran dayisikliklor lazimi deracads 6z
sorhini tapmamusdir (Costa, Sampaio, Favorito, Cardoso, 2002: 2171-2176). Nozars almaq lazimdir ki, damar
kegiriciliyiynin tonzim olunmasinda miihiim shamiyysts malik mikrosirkulyasiyada istirak edon damar toruna
baslangic veran arteriolalar va son hissasinda yerlason azalovi venulalardir. Gosterilonlari nazars alaraq, hazirki
tadgigat isinin asas mogsadi norma ilo miigayisada kriptorxizm zamani xaya siikaninin birlasdirici toxuma
elementlori ilo yanasi, onun qidalanmasinda istirak edon damarlarda (esason arteriola vo azolovi venulalarda) bas
veran struktur dayisikliklorinin isiq v elektron mikroskopik saviyyslords todqiq olunmasidir (Backhouse, 1982;
Heyns, 1986).

Tadgiqatin material vo metodlari. Xaya hidropsu zamani (6 xastads - nazarat qrupu) va kpitorxizm zamani
orxiopeksiya (6 xostodo) amoliyyatlar icra olunan zaman kaudal anesteziya altinda xaya siikanindan bioptatlar
gotirilmisdiir.

Gotiirilmis tikslor fosfat buferindo (pH 7,4) hazirlanmis 2%-li paraformaldehid, 2%-li gliitaraldehid vo
0,1%-li pikrin tursusundan ibarot mohlulda fiksasiya edilmisdir. Iki saat orzindo fosfat buferindo (pH 7,4)
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hazirlanmig 1%-1i osmium tursusu mohlulunda postfiksasiya edildikdon sonra material elektron mikroskopiyada
gobul olunmus timumi metodlarla Spurr vo Araldit-Epon bloklar1 hazirlanmisdir (Kuo, 2007: 625). Homin
bloklardan JEM 1400 (JEOL-Japan) Transmission Elektron Mikroskopunda (TEM) todqiq edilmok {iglin Leica
EM UCT7 ultratomunda qalinliglar1 1 mkm olan yarimnazik vo 50-70 nm olan ultranazik kosiklor hazirlanmisdir.
Yarimnazik kasiklor ikigat boyama iisulu ilo (a mohlulu-0,5% metilen abisi, 0,5% azur II, 0,5% bura vo b
mohlulu - 5%-li spirt, 0,1%-1i fuksin) ronglonmisdir. Yarimnazik kasiklor Zeiss isiq mikroskopunda baxilaraq
lazimi hissalorin gokillori Canon D650 (Yaponiya) rogomli fotokamera sistemi ilo g¢okilmigdir. Ulturanazik
kasiklor 2%-li uranil-asetat mohlulu ils sonra iso NaOH-1n 0,1N mohlulunda hazirlanmis 0,6%-1i tomiz qurgusun-
sitratla ronglondikdon sonra 80 kv gorginlik altinda JEM-1400 TEM-do todqiq edilorok elektronogrammalar
¢okilmisdir.

Tadqiqatin naticolori vo onlarin miizakirasi. Oldo olunmus molumatlar gdstorir ki, nozarat qrupu ilo
miiqayisoados kriptorxizm zamani xaya siikaninin togkilindo istirak edon struktur elementlorinin hamisinda bu vo ya
digor doracodo istor isiq, istorso do elektron mikroskopik soviyyolordo doyisikliklor askar olunurlar. Sok.1-do
nlimayis etdirilon gokillorin sol torafinds nazarst qrupuna (A-C), sag torafinds ise (D-F) kriptorxizm zamani1 XS-
larinin miivafiq hissolorinin igs1q mikroskopunda ¢okilmis mikrofotolar1 niimayis etdirilmisdir. Sok 1A-da
yarimnazik kosikdo sort birlosdirici toxuma elementlori ilo shato olunmus arteriol damarin monfazinde qanin
formali elementlori ilo yanasi gan plazmasinin carayani iiglin vacib olan ronlonmomis sahaholorin olmasi aydin
gorlinlir. Onun qars1 torafinde (sok. 1D) tam oksino oz Olgiilorine goro digarlorinden bdyiik diametrlori ilo
forglonon 4 damarin hamisinin monfozlerinin qanm formali elementlorinin vasitosilo tam tutuldugu (otrafh
moluatlar sonra verilocok) nazor diqqati calb edir (Martinez- Lemus, 2012: 5-11).

Sort birlosdirici toxuma elementlorinin toziqi naticasindo nozarst qrupunda deformasiyaya moruz qalmis
postkapilyar venulanin profillori (sok. 1B-nin moarkozi hissesindo) bir qodor deformasiyaya ugrasalar da
monfozlori qgapanmamis qalir. Bunun qarsi torafinds (sok. 1E) kollagen liflori destslori arasinda yariq sokilli
saholorin olmasina baxmayaraq, profillori goriinon mikrodamarlarin tam oksariyyatinin moanfazlorinin nozars
carpmamasi diqqgati calb edir.

/ ‘vw.f’i p % .
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Sok. 1. Xaya siikaninin hiiceyrovi va fibrilyar elmentlorinin torkib va strukturlarinda nazarst qrupu (A-C) ilo
miiqayisado kriptorxizm zamani (D-F) miisahido olunan doyisikliklorin mikroskopik sokillori. Izah1 motndo
verilmigdir. A-F yarimnazik kasiklordon ¢akilmis mikrofotolar. Rong.: metilen abisi, azur II vo osasi1 fuksin.

Nozarot qrupunda xaya siikaninin torkibinds kollagen liflori dostolori arasinda qrup soklinde ya toklikds
yerlason fibrositlorin niiva yerlogon morkazi hissalarinin profillarinin (sok. 1C) saymin (Sleek, Duling, 1986: 7-
620), kritoxizm olan xostolordon gétiirulmiis materiallarla (sok. 19) miigayisads xeyli artiq oldugu asgkar olunur.
Bunula yanagi, kpitorxizm zaman1 6dem mayesinin tasirindon kollagen liflari dostolorinin fragmentasiyaya maruz
galmalari ila yanasi, fibrositlorin morkozi hissalari otrafinda da boyanmamig sahalor aydin goriniir.

Birlogdirici toxuma elementlori arasinda nozarst qrupuna aid preparatlarda deformasiyaya moruz qalmis tok-
tok piy hiiceyralorina rast golindiyi halda (sok. 1C), kriptorxizm zamani onlarin qrup soklinds yerlosdiyi nahiyalor
(sok. 1F) sart deyil, bos birlagdirici toxumaya xas struktura malik olurlar.

Istor nozarat qrupunda, istorso do kriptorxizm zamani XS-lari demok olar ki, hamisi mirkosirkulyasiya sistemino
aid edilon arteriolalardan baslayib azslovi venulalarla basa ¢atan qan damari toruna malikdirlor. Sok.2-do kritorxizm
zamani XS daxilinds yerlogon arteriolanin (A-C) va azslovi venulanin (D-0O) sokillari niimayis etdirilmisdir.

Sok. 2A-da gostarilon mikrodamarin subendotelial sahado damar otrafinda yerlogon kollagen liflori dostolori kimi
qirmizi ranglonan nazik qatin agkar olunmasi ilk baxigda tosvir olunan damarin ozslovi venulaya aid oldugunu
sOylomayas asas verir. Bununla birlikds elektron mikroskopun kicik bdytidiiciilorinds ¢okilmis elektronoqrammalarda
da (sok. 2B-2C) tosvir olunan sahods kollagen liflorinin yerlosmosi tossiirati yaranir. Ancaq sok. 2-nin g¢orgivaya
alinmig hissosinin boyudiilmiis parcasinda (sok. 2C) endotel hiiceyralarinin ablyuminal sathlorindoki ¢ixintilarla saya
ozalo hiiceyralori arasinda kollagen liflorinin yox (Christensen, Mulvany, 2001: 1-12), arterial damarlara xas olan
daxili elastiki zarin fragmentlorinin yerlogdiyi aydin goriiniir. Tosvir olunan arterial damarin endotel hiiceyralorinin
niivo yerlogon hissolorinin damar monfozine dogru qabarmalart vo daxili elastiki zar fragmentlorinin saya ozoloasi
hiiceyrolori arasinda da askarlanmasi tosvir olunan arterial damarin yigilmamis halda olan arteriola oldugunu gostorir.
Sok. 2D-do niimayis etdirilon damarmn ozolovi venulanin baslangic hissasinin profili oldugunu vo onun periendotel
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sahasinds yerlogon saya azalo hiiceyralarinin geyri-barabar paylandigini va sonuncularin tam aksariyystinin damarin
yuxari qlitbii atrafinda yerlosdiyini (sok. 2E) qeyd etmok lazimdir.

Oldo olunan faktiki materialin analizi gostorir ki, XS strukturlan igerisindo todqiq olunan materiallarin
yasindan asili olmayaraq postkapilyar vo ozalovi venalarin monfozlorinin biitovliikkde vo ya oksor hissasilarindo,
sladc sindromu kimi tosvir olunan, qanin formali elementlori, ololxiisus eritrositlor vastosilo tutulmalaridir. Isiq
mikroskopu soviyyesinde formali elementlorin ndvlorinin toyin olunmasinda vo onlarin damar divarlarimin
togkilinda istirak edon elementlorla slagalori miioyyon edilmosindo ¢otinlik oldugunu nazors alaraq, gostorilon
damarlarin yerlogdiyi nahiyoslor ulrastruktur saviyyada do todqiq olumusdur.

=

- " s ;J’Q\"'.". = A SR N ‘_ * R 4 E
RPN RSN | F

Sak. 2. Kritorxizm zaman1 XS daxilinds yerlogon arteriola (A-C) va ozalovi venulanin (D-E) isiq (A va D) vo
elektron mikroskopik (B-C vo E) sokillori. Izah1 motndo verilmisdir. A vo D yarimnazik kesiklordan ¢okilmis
mikrofotolar. Rong:-metilen abisi, azur II vo osas fuksin. B-C vo E ultranazik kosiklordon ¢okilmis
elertronogrammalar. Rang.: uranil-asetat vo tomiz qurgusun sitrat.

Damar monfazinds deformasiyaya moruz qalmis vo yarim bitigsmis vaziyyatds olan eritrosilorlorin otrafinda
comi ii¢ odod endoteliositin periferik hissalari ilo ohato olunmasi (Guo, Yan, Bai, Zhang, Jiang, 2008: 104-111)
periendotelial sahodo primitivsaya azalo hiiceyralarinin yerlosmasi vo diametrinin 7,6 mkm-o2 barabar olmasi sok.
3A-da niimayis etdirilon mikrodamarin prekapilyar arteriola oldugunu gostarir.

Endotel hiiceyralori arasinda six alagoslor olmasi va pinositetik aktivliyin nazera ¢arpmamasi, bazal sofths va
zarlarin tamliglarinin pozulmamasi, damarin divarinin tegkilinds istirak edon strukturlarin aralarinda vo damaratrafi
sahodao fibrilyar elementlor arasinda 6dem mayesinin yerlogmasi liglin boyanmamis saholorin askar olunmamasi tosvir
olunan prekapilyar arteriolanin kegiricilik qabiliyyatindo hor hansi bir kenara ¢ixmanin olmadigini géstorir (Sandow,
Gzik, Lee, 2009: 258-266).

Sok. 3B-do mankozinds yerloson eritrositlor vo sonuncularla endotel hiiceyrolori arasinda ultrastruktur
saviyyado do gan plazmasinin ceroyanina imkan vers bilon sahslorin olmadigi azslavi venulanin bir hissasi vo
onun ohatasinds yerlagon six formalagmamig birlosdirici toxuma elementlari niimayis etdirilmisdir. Divarlarinin
mexaniki tosirlora miiqavimati zoif olan nazik divarli 9zslovi venulanin endotelial vo periendotelial qatlarinda
yerlason hiiceyravi vo fibrilyar strukturlarda nozors ¢arpacaq doyisikliklorin askar olunmamasinin asas sababinin
tasvir olunan damarin six formalasmamis birlagdirici toxuma elementlarindon tagkil olunmus méhkom ¢argiva ilo
ohato olunmasi ils izah etmok olar. Gostarilon malumatlarin tasdigi kim-i sok. 3B six formalagmamis birlosdirici
toxuma elementlorindon togkil olunmus g¢argive ilo shato olunmus ikinci ozslovi venula niimayis etdirilmisdir.
Elektronoqrammanin ¢argivaya alinmis hissasinin boyiidiilmiis soklinda bir-birlari ils bitismis endoteliositlarlorin
birinin hissovi olaraq subendotelial sohays daxil olmasina baxmayaraq, damar divarinin toskilinds istirak edon vo
otrafinda yerlogon strukturlar saviyyssindo 6dem alamati askar olunmur (Bloksgaard, Lindsey, Martinez- Lemus,
2018: 1687-1690).

Oldo olunanan ¢oxsayli niimunalori nozara alaraq qeyd olunmalidir ki, kriptorxizm zamani damar manfazi
ganin formali elementlori ilo gapanmis mikrodamarlar {imumiyyatlo gan dovrandan kenarlagdirilirlar. Uzun
miiddst gan dovraninda istirak etmoyon damarlarin yerinds aralarina birlogdirici toxuma elementlori sirayst etmis
ganin formali elementlarinin qaliglari (sok. 3D-do oxla gostorilib) askar olunur. Yuxarida geyd olunnanlara onu
olava etmok lazimdir ki, gan dévranindan kenarlasdirilmis azolovi venulalarin monfazlarinds eritrositlorls yanasi
polimorf niivali leykositlor do askar olunurlar (Wong, Langille, 1996: 799-805).

Sok. 4A-da goriindiiyii kimi polimorf niivali leykositlor damar manfazinin morkazi hissasi ilo yanagi marginal
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voziyyatdo do rast golinirlor vo onlardan biri destruksiyaya moruz qalmis endotel hiiceyrasinin toporqgafik
vaziyyetino uygun yerds yerlosir.

Sak.3. Kriptorxizm zamani XS torkibinde menfazlari qanin formali elementlori (asasen eritrositlor vastasilo)
ilo tutulmus mikrodamarlarm elektron (A-C) va isiq (D) mikroskopik sokillori. izah1 matnds verilmisdir. A-C -
ultranazik kosiklordon ¢gokilmis elertronogrammalar. Rong: uranil-asetat vo tomiz qurgusun sitrat. D - yarimnazik
kasikdon ¢okilmis mikrofoto. Rang:-metilen abisi, azur Il va asas fuksin.

Sonuncunun otrafinda polimorf niivali leykositlorin tamliglarinin  pozulmasi naticosindo xaric olan
lizosomabanzar donaciklarlo yanast markazinds Kristalloid tizoyi olan donaciklorin (sok. 4C-do oxla gostorilib)
olmas1 neytrofillorlo yanas1 eozinofillorin do tamliglarinin pozuldugunu géstarir (Qasimov, Sliboayov, Israfilova,
2019: 54-62).
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Sak. 4. Kriptorxizm zamani XS torkibinds monfozinds eritrositlorlo yanasi polimorf niivali leykositlor olan
ozalavi venulanin (A) vo onun fragmentlorinin (B-C) elektron mikroskopik sokillori. izah1 motndo verilmisdir. A-
C - ultranazik kosiklordon ¢okilmis elertronogrammalar. Rong.: uranil-asetat vo tomiz qurgusun sitrat.

Polimorf niivali leykositlorin tamliglarinin  pozulmasi naticesindo xaric olan lizosomal fermentlorin,
oksigenin aktiv formalarinin vo digor bioloji aktiv maddoslorin tosirindon sok. 4A-da niimayis etdirilonazalovi
venulanin monfazini ohato edon endotel hiiceyralorinin niive yerlogon morkozi hissolorinden basqa yerds galan
hissalorinin, hiiceyrolorarasi slagolorin nekrotik voziyystdo olmasina gotirib ¢ixarir. Maraqlist odur ki, damar
manfozini tork etmis erirositin otrafindan (sok. 4A vo 4C-ds ulduzla isars olunublar) basqa digor hissalords, an
mithiimii iso endotel hiiceyrasino xas olan strukturlarin agkar olunmadigi nahiyyelords (sok. 4B) belo 6dem
mayesinin téroda bilocok olamotlor agkar olunmur. Gostorilonlor tosvir olunan azolovi venulanin da gan
dovraninda istirak etmoadiyi fikrini séylamaya tam asas verir (Heyns, Human, Klerk, 1986).

Nozarat qrupu ilo miiqayisado kriptorxizm zamani istor isgiq, istorso do elektron mikroskopik soviyyolordo XS
damarlarmin kegiricilik qgabiliyystlorindo askar olunan nozora carpacaq forglorin olmasidir. ©lds olunan
materiallar géstorilon farglorin meydana ¢ixmasi haqqinda miizakirasi Kriptarxizm zamani tok venoz damarlarin
gan dovranindan  konarlasmasi  deyil, mikrosirkulyasiya sistemino aid edilon mikrodamarlarin
histotopoqrafiyasinda vo 6demlo miisahido oluna bilon slamatlarin ultrastruktur soviyyads tadgiginin 6n
plana ¢okilmasi daha magsods uygun olar.

Natica

Oldo olunan molumatlarin analizi gdstorir ki, arteriollalar misrosirkulyasiya sistemino daxil olmagla yanas,
caroyan edon qanin kapilyar toruna daxil olmaqdan avval tozyiqinin asagi salinmasinda (biitovliikdo periferik
miigavimat kimi qiymsatlondirilir) miithiim ohomiyyoto malikdir. Aparilan hesablamalar gosterir ki, gan
coroyanina gostarilon periferik miigavimatin orta hesabla 80%-i arteriolalarin payina diigiir. Bu miigavimatin
morfoloji asaslari arteriollarin orta qatinda yerlagon saya azalo hiiceyralarinin y1gilmasi naticasinde monfozlarinin
kigilmasi, daxili intima gatinda yerloson endoteliositlorin niiva yerlogon morkozi hissalorinin damar manfozino
dogru gabarmalari, daxili elastiki zarin dalgavari gediso malik olmalar1 ilo yanasi onlarin iizerinds pancaralorin
az olmasi, divarlarinin togkilindo istirak edon hiiceyralorin arasinda yerlogon fibrilyar strukturlarla yanasi
ekstrasellular matriksin (amorf maddonin) azlig1, saya ozslo hiiceyrolorinde aktin filamentlorinin slage
saxladiglar1 tiind cisimciklorin elektronogramlarinda aydin nozors ¢arpmalart mithiim ohomiyyato malikdirlor.
Kriptorxizm zamani XS arteriolalarinin elektron mikroskopik sokillarinin todqiqi zamani, periferik miigavimotin
yuxarida tosvir olunan morfoloji alamatlorinin demok olar ki, olmadigini goriiriik. Xroniki olaraq qan corayanin
artmasi saya ozolo hiiceyralorinin yi8ilma qabiliyyatlorinin pozularaq arteriolalarin relaksasiya voziyysting
diismasino gotirib ¢ixarir. Noticodo qanin yiiksok tozyiq altinda kapilyarlara daxil olmalart vo venulyar
damarlarin monfozlorinin qanin formali elementlori ilo demok olar ki, tutulmalar kapilyar sonraki tozyiqi
artitaraq XS torkibindo 6dem mayesinin toplanmasina gotirib ¢ixarir. Kriptarxizm zamanm1 XS damarlarinda bas
veran doyisikliklor bir torofdon 6dem mayesinin toplanmasi ilo noticalonsa do, digor torofdon, alolxiisus
mikrosirkulyasiya sistemino baslangic veran arteriolalarin vo azalovi venulalarin otrafinda sklerotik doyisikliya
moaruz qalmis birloesdirici toxuma elementlorinin formalagmasina gotirib ¢ixarir.
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OCOBEHHOCTU TEYEHUA U ITPOPUITAKTUKU BUPYCHOTI'O
«EITATHUTA B» Y B3POCJIBIX U JIETEM

Pe3rome

BupycHble remaTHThl — TPYNIANOBCEMECTHO M IIUPOKO PACIPOCTPAHCHHBIX HH(EKIIMOHHBIX OOJIe3HEH
YeloBeKa, KOTOPBIE Pa3BUBAIOTCSA B PE3YJIbTATE MOPAKEHHS MEYEHOUYHBIX KIETOK TeIaTOTPOITHBIMUA BHPYCAMHU.
[IpencraBnenne o «kaTapadbHOW» XKeNTyxe Kak HH(EKIHoHHOW Oone3Hu Obuto chopmymmpoBano C.IL
borkuneim B 1888 . B 20 B. paznuuanu renatutel A u B, a 3atem rematut «uu A, Hu B». K xonmy 20 B. cranu
W3BECTHBI CIEAYIOIINE BUABI BUPYCHBIX renatuToB: renatut A (HA), renatut B (HB), renatut C (HC), renatur
D (HD), renatut E (HE), u renaturG (HG).

[lo mexanm3my mepenaun Bo30yauTeNss WHPEKIWH BUPYCHBIE TEMATHUTHI TOAPA3JEISIOT Ha TEMaTHUTHI C
(hekanbHO-OpaJIbHBIM MEXaHU3MOM mepenayu (rematuthl A u E) u nmepenaronuecst moJIoBbIM U HCKYCCTBECHHBIM
(mapentepanbHbIM) yTsMU (renatutsl B,C,D,G).

Knwueswvie cnoea: supycuvie eenamumol, nopajxcenusi NEYEHOUHbIX KIEMOK, DeCCUMNMOMHOe meydeHue,
UCTNOYHUK 8UPYCQ, HCEIMYUHOe OKPAUUBAHUE KOHCU

Rena Aghamirza Aliyeva
Baku Slavic University
rena88@mail.ru

Features of the course and prevention of viral ""Hepatitis B** in adults and children

Abstract

Viral hepatitis is a group of ubiquitous and widespread human infectious diseases that develop as a result of
damage to liver cells by hepatotropic viruses. The concept of "catarrhal™ jaundice as an infectious disease was
formulated by S.P.Botkin in 1888. In the 20th century. A distinction was made between hepatitis A and B, and
then non-A, non-B hepatitis. By the end of the 20th century The following types of viral hepatitis have become
known: hepatitis A (HA), hepatitis B (HB), hepatitis C (HC), hepatitis D (HD), hepatitis E (HE), and hepatitis G
(HG).

According to the mechanism of transmission of the pathogen, viral hepatitis is divided into hepatitis with a
fecal-oral transmission mechanism (hepatitis A and E) and sexually transmitted and artificial (parenteral) routes
(hepatitis B, C, D, G).

Keywords: viral hepatitis, liver cell lesions, asymptomatic course, source of the virus, icteric coloration of
the skin

Beenenne

lematut B 3aHuMaer 2-¢ MECTO N0 PacIpOCTPaHEHHOCTH mocie rematuta A. Ha ero momro B pa3nmmuHBIX
peruonax mpuxomurcs oT 10 mo 30 °C Bcex BUpycCHBIX TematutoB. Bupyc HB sBnsercss yHUKanbHBIM cpenu
MIATOTEHHBIX BUPYCOB YENIOBEKA; OTIIMYAETCS BBICOKOH YCTOMYMBOCTBIO B OKpyXaromien cpene. [Ipu temmepatype
100°C morubaet uepe3 30 MUH., B XOIOAWIFHUKE COXPAHSETCS /10 TOJIa, B 3aMOPOKEHHOM COCTOSIHUHM-HECKOJIBKO JIET,
B cyxod mmasme - 25 ser. Ilpm aBrokmaBupoBanmu Tipu Temmeparype 120°C Bupyc THOHET dYepe3 S5 MUH.
EnuHCTBeHHBIT WCTOYHWK BUpyca — 4enoBeK. (OCHOBHAS ONHUIAEMHONOTHYECKAs pOJIb  IPUHAIIISKUT
BUPYCOHOCHUTEISIM, YUCIIO KOTOPBIX Ha 36MHOM H1ape npesbiaeT 300 MitH.uenoBek. JpyrumM HCTOUHUKOM SIBIISIOTCA
OonbHbIe ocTpeiM U xponmdeckum HB (Komar, Samson, Yurkevich, 2010: 336). OcHOBHO# HCHONIB3yeMbIl Ha
npaktuke Mapkep HB — HBsAg («aBCcTpanniiCKuii aHTUTEH») - 00HAPYKHBAETCSI BO BCEX OMOJIOTHUECKIX YKHIKOCTSIX
1 3KkckpeTax. Hanbonpimee 3HaueHne MMeeT HATUYKE BUPYca B KPOBH, CIIEpME 1, BOSMOXKHO, B cfoHe. EcTecTBeHHbIE
MyTH NEPeAavyn-TIONIOBOA M BEPTUKAIBHBIN: OT MaTepH IJIOAY Yepe3 IUTAllEHTy WM, Yallle, B MPOLECCE POJOB NPU
MIPOXOXKJICHNH TUTOZA Yepe3 POIOBbIe MyTH. BO3MOXHO M 3apaskeHre KOHTaKTHO-OBITOBBIM ITyTEM, Yepe3 PEIMETHI,
3arpsI3HEHHbBIC KPOBBIO (O€ibe, HOXKHHMIIBI, 3yOHBIC IIETKH, MOYAIKUA H.T.J.), OCOOCHHO NMpPU HAJUYUK 3a00JIeBaHUN
KOXH.
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[Nepenaua BO3OyAMTENS TPU TEPEIMBAHUK KPOBH HAOIOMACTCS peke Oylarojapsi TECTUPOBAHUIO JOHOPCKOH
KpoBH Ha Harmune HBsAg, ofjHaKo BO3MOXHO 3apakKeHHE TIPH TEPETUBAHUN TPENapaTtoB KPOBH, MPH TOJIH30BAHUN
HEJIOCTATOYHO MPOCTEPHITM30BAHHBIM MEIUIIMHCKAM HHCTPYMEHTApHEM MHOTOPA30BOTO Mojb3oBaHus. OcobeHHOe
pacnipoctpanenrie HB nomyunn cpeay HapkOMaHOB, BBOISIIMX HAPKOTHKH BHYTPUBEHHO. COXPaHSCTCS OMAacHOCTh
3apaKeHUs] U YISl MEIUIIMHCKUX PaOOTHUKOB, UMEIONIUX YACThI KOHTAaKT C KPOBBIO (J1A0OpaHTHI, MPOIEAypHbIC
CECTpBI, pAOOTHHUKH OT/ICIICHUI TPAHCIUIAHTAIMH, XUPYPIruH, peanumarmu u jp.) (Lobzin, 2013: 608).

Cumnmomot, meuenue. VIHKyOaIMoHHBI Tiepuog, — oT 6 Hex A0 6Omec, yamie 2-4 mec. Havamo Oonesnu
noctenieHHoe. [IpeKenTym bl mepruoy] TPOJOKUTENLHBIN, B cpemHeM 10-12 nmueii. [peoGnmamaror oOmiee
HEIOMOTaHue, CIabO0CTh, YTOMIIIEMOCTb, Pa30MTOCTh, TOJIOBHAasA OO0Jb, OCOOEHHO BEYEPOM, HAPYIICHHE CHA.
[Ipumepro y 25-30% OonbHBIX HaOMOMArOTCS 0OJMHM B KPYIHBIX CyCTaBaX, OCOOCHHO B HOYHOE BpPEMS, HEPEIKO
TIOSIBJISIFOTCSL 3YJl KOXH, KpanuBHUIA. Y OOJbIICH YacTh OOJNBHBIX MMEIOTCS YXYAIICHHE allleTHTa, CHUKCHHC
BKYCOBBIX OIIYIICHHH, TOITHOTA, MHOTJIA PBOTA, TOPEYh BO PTY, TSHKECTh U TYIBIC OONH B SMHUTACTPUM U B TIPABOM
moapedepre. 3a 2-3 AHSA O TOSBICHHS JKENTYXH MO4Ya MPHOOPETaeT TEeMHYIO OKpacKy, Kajl 0OecIBEYHMBAETCH.
[Nepexoy 60e3HM B JKENTYIIHBIN IEPUO]] COTTPOBOXKIACTCS HAPACTAHUEM SBIICHUN MHTOKCHKAIMH U JUCTICTITHYCCKIX
paccrpoiicts (Popova, 2009: 126).

B03MOXHBI MPOSIBIICHHST TEMOPPAruueckoro cuHIpomMa. JKentyxa HapacTaeT MOCTENeHHO, TOCTUrasi MaKCHMyMa
Ha 2-3-i HeJese JKENTYIIHOIO MEPUOa; MPOJODKUTEIBHOCTh €ro BaphbUPYET B IIMPOKUX IPEAeiax, COCTAaBIsI B
cpenneM 3-4 Heql.

3apakeHHE B 3pEIOM BO3pPAcTe MPHBOJMT K Pa3BUTHIO XPOHUYECKOTO TernaTuTa MeHee YeM B 5% cliydacs, B TO
BpeMsi Kak MH(PEKIHS B MIIQJICHISCKOM BO3PacTe U paHHEM JISTCTBE MPUBOAUT K XPOHHICCKOMY IelaTUTy MPUMEPHO
B 95% cmydaes.

CuMnTomMsl

B GonpimHCTBE ciydaeB MHGEKIUsI UMeeT OecCUMITOMHOE TeueHre. TeM He MeHee, Y HEKOTOPBIX MalMeHTOB
BO3HHUKAIOT OCTpbIE COCTOSHHSI C BBIPRKEHHBIMH CHMIITOMAaMH, KOTOPBIC COXPaHSIOTCS HECKOJIBKO HeNlelb U
BKJIFOUAOT B ce0sl JKENTYIIHOE OKpAITMBaHUE KOXKU M CKJIEp TIa3 (OKeNTyXy), MOTEeMHEHHUE MOYH, CUITBHYIO CIIa00CTb,
TOIIHOTY, PBOTY W 00K B OPIOIIHOM MonOoCcTH. Y HEOOJNBILOro YKCIa JIFOJIEH OCTPBIA TeNaTHT MOXKET MPUBECTH K
Pa3BHUTHIO OCTPOI EYCHOYHON HEOCTATOYHOCTH C PHCKOM JieTabHOro ucxona (Vorobyeva, 2011: 829).

B HexoTOpBIX ciydasx BUpYC rematura B Takke BbBI3BIBACT XPOHMUYECKYIO HH(EKLIMIO NMEYEHH, KOTOpas B
JaTbHEHIeM MOXKET Pa3BUTHCS B IUPPO3 (pyOLieBaHHE IIEUESHH) WM PAK IICUCHH.

Kto nonBepxeH pucky XpoHHYeCKHX 3a00IeBaHINA?

BeposTHOCTD pa3BUTHS XPOHUUECKOW MH(EKIMU 3aBUCUT OT BO3pPAacTa, B KOTOPOM YEJIOBEK 3apa3uiiCsi BUPYCOM
renatuta. Hanbosbias BeposITHOCTh Pa3BUTHS XPOHUUECKUX MHGEKLMHA HaOmoaaeTcsl y MHQUIMPOBAaHHBIX BUPYCOM
renaruta B ereil B Bo3pacTte 10 1IECTH JIET.

Jetu rpyanOro M panHHero Bospacra (5):

¢ xpoHnueckue nHpekmu passuBatorcs y 80-90% nereid rpyaHoro Bospacra, MHOUIMPOBAHHBIX B MEPBBIA IOA
KH3HH;

¢ XpoHHYecKHe HHPeKIK pa3BuBatotcs y 30-40% nereid, THQUIIMPOBAaHHBIX B BO3PACTE JI0 MIECTH JIET.

B3spocbie:

e TIPU OTCYTCTBHM APYTHX COIYTCTBYIOIIMX 3a00JIEBaHUH XPOHMYECKHE MH(EKLIUH Pa3BUBAIOTCS MEHEE YeM Y
5% nronieli, THQUIIMPOBAHHBIX TeraTUTOM B BO B3pociioM Bo3pacre;

e y 20-30% B3poOCIIBIX ¢ XpOHMUYECKOW MH(EKIMEH pa3BUBacT IMpPPo3 W/umm pak nedenn. Koundexnus BNY-
BI'B

Okono 1% mroned, xuBymux ¢ BI'B-mndekmueit (2,7 mmH denoBek) kowHdwuirpoBansl BUY. Cpennsis
pactipoctpanenHocts BI'B-undexipn  cpenn  BUY-undunupoBannbix  cocraBiuser 7,4%. C 2015 1. BO3
PEKOMEHIyeT IOKa3blBaTh JICUCHHE BCEM MauueHTaM ¢ aumarHo3oM BHY-mnpexkumy, HE3aBUCHMO OT CTaaAuH
3a0omneBanus. TeHO(OBUP, KOTOPBI BXOOWT B COCTAB JIeYEOHBIX KOMOWHAIMH, PEKOMEHIOBAHHBIX B KauecTBE
Teparnuu repBoi mHuy pr BUY-nHbeknnn, Takxke aktiueH npotus BI'B (6).

Huarnoctuka

Ha ocHOBaHMM TONBKO KJIMHUYECKOH KapTHUHBI MPoBecTH Tu(depeHranmio MexXIy renatutoM B u BUpycHbIMU
TeraTuTaMi JIPYTUX THUIIOB HEBO3MOXKHO, TI0O3TOMY KpaiiHE Ba)KHBIM SIBJISIETCS J1a00OpaTOpHOE MOJTBEPKICHUE
JIMarHo3a.

Jleuenne

Crnemuduueckoro JjedeHuss mpu ocTpoM renatute B He cymectByer. [loaTomMy MemunuHCKas MOMOIIb
3aKIIIOYACTCS B MOJJEpXaHnn (pusryeckoro koMpopTa ¥ HyTPUTUBHOTO OaniaHca, BKIIOYAS BOCIIONHEHHE TMOTEPh
HUAKOCTH, BEI3BAaHHBIX PBOTOH U AMapeei.
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Ilpn xponnyeckoll HMHQEKIHM TemaTuTa B MOKeT Ha3HAYaTHCSI MEOUKAMEHTO3HOE JICUCHHE, B TOM YHCIE
HepOpalbHBIMU  [IPOTHUBOBUPYCHBIMU CpeAcTBaMH. JleueHne 3amemyisieT INpOrpecCHMpoBaHME LMppo3a IICUCHH,
CHIJKAeT 3a00J1€BaEMOCTh PAKOM IICUCHH U MOBBIILIAET JOJITOCPOYHYIO BBDKUBAEMOCTb.

BMmecte ¢ Tem B OONBLIMHCTBE CIydaeB Tepamus HE MO3BOJSET JOOWUTHCS TOMHOrO M3JIeUeHHUs renatuta B, a
TOJBKO MOJAABISIET PEIUIMKAaLMi0 BUpyca. [103ToMy OONBIIMHCTBO MAIMEHTOB, KOTOpbIE HAYMHAIOT JICYEHHE OT
rernaturTa B, J0IDKHBI POIOKATh €10 Ha MPOTSHKEHUM Beek xi3HH (7).

Cpenu HOATOCPOYHBIX OCTIOKHEHHH cephe3Hoe OpeMsi 00Je3HN 00YCIIOBICHO LIUPPO30M H TeNaToLEeIUTIONSPHOM
KapIMHOMOM. Pak medeHn mporpeccupyet ObICTPO, U MPU OTPaHUUCHHBIX BOBMOXKHOCTSIX JICUCHHUS] UCXOM OOJIEe3HH,
Kak IIpaBUIIO, HEOIAronpuATHBINA. B cTpaHax ¢ HU3KUM ypOBHEM J0X0Aa OOJIBIIMHCTBO MALMEHTOB C PAKOM IEUECHH
YMUPAIOT B TEYEHHE HECKOJBKHUX MECALEB II0CIE MOCTAHOBKH AMArHo3a. B cTpaHax C BBICOKMM YPOBHEM [OXOJa
XUpYpPrusi U XUMHOTEpanus MOTYT MPOAIMThH KU3Hb Ha HECKOJBbKO JieT. MIHOTra B cTpaHax ¢ BBICOKMM YPOBHEM
10X07a OOJIEHBIM LIUPPO30M MPOBOIAT TPAHCILUIAHTALIMIO TIEUEHH (C IEPEMEHHBIM YCIIEXOM).

[IpodmmakTika

OCHOBHBIM METOJIOM MpO(MMIAKTUKH rematuTa B sBisercs Bakuunauus. BO3 pexomeHayeT NpHBHBATH OT
rermatuTa B Bcex neTeil rpyaHOro Bo3pacta Kak MO>KHO CKOpee IOCIe POXKIECHUS, JKENaTeNbHO B TeUueHUe 24 4acos.
OxBaT I1aHOBOW UIMMYHH3ALMEH eTel rPyAHOTO BO3pacTa NPOTUB renaruta B BEIpoc BO BceM MHpPE U IO OLICHKaM B
2017 r. cocraBun 84% (oxBaT TpeThbeil 10301 BakuuHbI). Huskas pacnpoctpaneHHOCTh XpoHndeckoi BI'B-ungeknm
y JeTel B Bo3pacTe J0 AT JieT (1o oreHkam, B 2015 r. 3Tor mokasarenb coctaBuil 1,3%) MOKeT ObITh 0OBSICHEHA
LIMPOKUM NPUMEHEHHWEM BAaKLHMHBI IPOTUB renatuta B. B GonblimHCTBE cityyaeB peKOMEHAYeETCs MPUACPKUBATHCS
OJTHO¥ M3 CITEYIONIMX IBYX CXeM BakiuHaruu (8):

e TPEX/I030Basl CXe€Ma BaKIMHAIMK OT Tematura B, mpu KoTopoil mepBas 103a (MOHOBAJIEHTHOW) BaKIMHBI
BBOAMTCS NPH POXKICHHUHU, a BTOpasi M TPEThsI A03bI (MOHOBAIEHTHOM MMM KOMOWHHMPOBAaHHOW BaKLIMHbI) BBOASATCS
OJTHOBPEMEHHO C TIEPBO ¥ TPETHEH T03aMH BaKIMHKI OT Mudrepun, Kokmora u cronorska (AKJC);

e YETHIPEXJ030Basi CXeMa, IPU KOTOPOI MepBast 1032 MOHOBAJICHTHOM BaKIIMHBI BBOJUTCS TIPH POXKICHUH, TIOCTe
4ero BBOJSITCS TPH JJO3bI MOHOBAJICHTHOW W KOMOWHHPOBaHHOW BAaKLIMHBI, OOBIYHO BMECTE C APYTHUMH IIaHOBBIMU
NPUBKMBKaMH I'PYIHOTO BO3pacTa.

[NomHbIil Kypc BaKIMHAIMK BBI3BIBACT MOBBIIICHHE YPOBHS 3alIMTHBIX aHTHTEN y Oojee yem 95% muaneHIes,
JIeTel U MOJIOJIBIX JIFOJICH. 3alliuTa COXpaHsIeTCs Ha MPOTsDKEHUH Kak MUHUMYM 20 JIeT U, BEPOSTHO, B TEUCHHE BCEi
*u3HU. B cBs3u ¢ 3tum BO3 He pekoMeHayeT MPpOBOAUTE IOBTOPHBIC IPUBUBKH JIMLAM, IIPOLIEAIINM TPEXJ030BYIO
BakpHamo (9).

B crpanax ¢ HHM3KOM WM cpeAHEeM 3HIEMUYHOCTHIO BAKIMHALMS TOKA3aHa BCEM HEMPHUBHUTHIM JETAM U
NoApOCcTKaM B Bozpacte 10 18 ner. B aTMX cTpaHax BEpOATHOCTH 3apaKEHUS] CPEAU MPEICTABUTENICH TPyl
MOBBIILIEHHOTO PHCKa SIBJISIETCsl OoJiee BEICOKOW, M MM TaKXKe CIeAyeT MPOWTH BakuHaLuio. K 3TuM rpymmnam pucka
OTHOCSITCSI:

e JIUIIA, KOTOPBIM YaCTO TPEOYIOTCS KPOBb WUITH TIPOAYKTHI KPOBH, MAIIMEHTHI, HAXOSAIINECS Ha IUaJIH3e, 1
PELIMITUEHTHI TPAHCIUIAHTALIMN COTMAHBIX OPTaHOB;

e 3aKJIFOYCHHBIE B MECTAX JIMILIEHHS CBOOOIBI;

e TIOTPEOUTENN UHBEKITHOHHBIX HAPKOTHUKOB;

e JIMIIA, IMEIOLIKE OBITOBBIE U MOJIOBbIE KOHTAKTHI € JIFOIBMU ¢ XpoHH4eckoi Bl B-nHdekimeit;

e JIMIIA, IMEIOLINE HECKOIBKO TIOJIOBBIX TAPTHEPOB;

e MEIUIMHCKUE PAOOTHUKH U IPyTHE JIUIA, KOTOPBIE MOTYT UMETh KOHTAKThI C KPOBBIO M TIPOAYKTaMHU KPOBH
TIPY UCTIOJTHEHUH CITyKEeOHBIX 003aHHOCTEI;

e He MPOLIEALINE MOJIHBIM Kypc MPUBUBOK OT renaTuTa B jnia, coBepiuaroiiye noe3 Ky B paiioHbl, SHIEMUYHbIE
10 renaTuTy B (3T0M KaTeropuy Ui peKOMEHYETCS TIepe/T TI0e3/IKOW TPOMTH BaKITUHALIHIO).

BakiinHa nMmeeT 4pe3BbIUAHO BBICOKHE TOKa3aresid Oe3omacHocTd W addekruBHoctd. Haunnas ¢ 1982 r. Bo
BCEM MHUpE OBIIO MCIOJIB30BaHO Oonee | Mipa 103 BakUMHBI NPOTHB remnaruta B. Bo MHOTMX cTpaHax, B KOTOPBIX
JOJIsL IeTeld ¢ XpoHndeckor mH(pekuuel remarura B cocrasnsa 8 15%, BakquHaLuUs MO3BOJIMIA CHUZUTH YPOBEHb
XPOHHYECKOW HHDEKIINN y TIPUBHTHIX jieTeid 10 menee 1% (10).

B nononHenue k BakIWMHAIMU JAeTel TPyAHOro Bo3dpacta nepeaady BI'B MoxHO npenoTBpaTWTh B pe3ysbTare
peam3ay Mep 1Mo 00ECTIeUeHNIO 0e30MacHOCTH KPOBH, BKIIIOYAsl CKPUHMHT, KOTOPBIA rapaHTUpyeT Oe30MacHOCTb
BCEH JOHOPCKOW KPOBH M €€ MPOAYKTOB, MCIOJB3YeMbIX id mepennBaHui. Bo Bcem mmpe B 2013 r. KOHTpOIH
KadecTBa Tponutd 97% 03 JOHOPCKOW KPOBH, OJTHAKO OCTaroTcsl Hekotopble mpobenbl (11). DddextnBHOM
crpaterued 3aumrsl oT nepenaun BI'B moxer ObITh mpuHATHE Mep MO oOecredeHrto 0e30MacHOCTH MHBEKIUi, B
YaCTHOCTH OTKa3 OT HEONPaBJAHHBIX W BBIONHSAEMBIX B HEOE30MACHBIX YCIOBHSAX MHBEKIMH. Bo Bcem mupe morns
He0e30MacHbIX HHbEKIMH cHIBMIach ¢ 39% B 2000 1. 10 3% B 2010 T

16



TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 01/02 / 14-17 ]
NATURE AND SCIENCE International scientific journal. 2020 / Ne 01/02 / 14-17 ISSN 2707-1146 / Print

Kpome Toro, 3ammra OT mepemaur WHGEKIMU TAaKKe JOCTUTACTCS TOCPEICTBOM TOBBIIICHHS O€30MacHOCTH
TOJIOBBIX OTHOINICHUIA, B TOM YHCIIE CBEJICHUSI K MUHIMYMY YHCIIa TIOJIOBBIX IAPTHEPOB U MCIIONH30BAHKS OaphepHON
KOHTparemun (mpe3epBaTuBoB) (12).

Pe3syabTaTsl

Ucxonpt HB: Be3IOpOBIIEHNE; B PEOKUX CIy4dasx - pa3BUTHE (YIbMHUHAHTHOTO (MOIHHMEHOCHOTO) TeraThTa C
JIeTaJIbHBIM HCXOAOM; PHUMEPHO Y 5% OonbHBIX (opMupyercst xpoHudeckuid renatut. Okono 5% mnepeboneBmmx
ocratorcsi Hocutemsimu HBsAg. Hocutennm HBsSAg u OosibHblE C XpOHMUYECKMM TemaTUTOMB Haxomsrcst mox
TIOCTOSTHHOM yTpo30ii cynepuHpekiiy rematiaroM D.

I'enatur B

OcHoBHEBIE (haKThI

e ['ematut B-3T0 BUpycHas wH(DEKIWS, KOTOpas MopakaeT TMedeHb W MOXKET BBI3BIBATH KaK OCTPOE, TaK M
XPOHUYECKOE 3a00JIeBaHHE.

o Ilepenaua Bupyca yaiie BCEro MPOUCXOIUT epUHATATLHBIM IIyTEM OT MaTep PeOCHKY, a TaKKe IPH KOHTAKTe
C KPOBBIO MJIM IPYTUMU OHOJIOTUUECKUMH KHUIKOCTSIMHU.

e [lo omerkam BO3, B 2015 1. B MUpe HACUUTHIBAIOCH 257 MITH YeIOBEK, )KUBYIIMX C XPOHUYECKOH HH(EKIEH
renatuta B (T.e. ¢ MOJI0KUTENBHBIM PE3yIbTATOM TECTUPOBAHHMS Ha TIOBEPXHOCTHBIN aHTHI'eH renarura B).

e [lo omenkam, B 2015 r. ot renmaruta B ymeprno 887 000 denoBek, riaBHbIM 00pa3oM OT BBI3BAHHBIX T'€IATHTOM
[IUppO3a TIEYEHH 1 TeTaTOIEIUTIOIIIPHON KapIIMHOMBI (TIEPBUYHOTO paKa MeYeHn).

e B 2017 r. uncno HOBBIX HHMHUIIMPOBAHHBIX COCTaBIUIO 1,1 MITH YenmoBek.

e [lo cocrostumto Ha 2016 T. 0o Hammumu y HuX wHpeKwMH 3Hanmu 27 MiaH 4venoBek (10% mroned,
TIPEATIONOKUTEIBHO KUBYIIHX ¢ reratutoM B), 1 4,5 mimH (16,7%) AMarHoCTHpOBaHHBIX JIUI IPOXOIUITN JICUCHHE.

e ['enatut B MOXHO ITPeAOTBPATUTH C TIOMOIIBIO O€30TACHBIX, TOCTYIHBIX 1 3()(EKTUBHBIX BAKIIMH.

Ienartut B-moTeHIManbHO OmacHast Jyisl )KU3HU MH(OEKIHS IEYCHH, BhI3bIBacMasi BUpycoM renartuta B (BI'B). Ota
MHQEKIUS TPECTaBIAeT cCO00H Cephe3HyI0 MIOOATBHYIO MPOOJIeMYy 3IpPaBOOXPAaHEHUS. BUPYC MOXKET BBI3BIBATH
XPOHHYECKYI0 WH(EKIMIO C BBICOKUM PHCKOM JIETATFHOTO HWCXOAa OT Iuppo3a M paka mnedeHu. CyliecTByer
Oe3onacHas 1 3((eKTUBHAs BaKIMHA, 00CCIICYUBAOINAs 3auTy OT renarura B Ha 98-100%.
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WIRELESS ELEKTROKARDIOQRAMIN QURULMASI VO IS PRINSIiPI

Xiilaso
Xastalordan goalon signallar elektrokardiogramma ilo movcud xasto cihazlarina kabellor vasitasila Gtiirtiliir.
Son illordo simsiz rabito ilo bagli sohiyys sektorunda kabel rabitasinin miirakkabliyi probleminin halli iigiin
miixtolif todqiqatlar aparilmisdir. Bu isin moqsadi xasto ilo monitor arasinda mdvcud kabel olaqosini aradan
qaldiraraq simsiz elektrokardioqramma cihazi hazirlamaqdir. Cihazdaki xaste signallart avvelcadan giiclondirilir.
Sos-kily vo digor problemlori aradan qaldirmaq iiglin siiziildiikdon sonra giiclondirilmis signal daha da
giiclondirildi. Signal Arduino UNO istifade edarok roqomsallagdirildi va Bluetooth HCO06 telefonunda niimayis
olundu. Inkisaf etdirilon sistemlo xosto naqillori aradan qaldirildi vo Smiirliik tomin edildi. Indi siz telefonda
gostarilon hoyacani gqeyd etmaklo zongli saata baxa bilarsiniz.
Acgar sozlar: elektrokardiogram (EKQ), Bluetooth, Wireless, Teletibb, irok xastaliklori
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Azerbaijan State Qil and Industry University
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The principles of construction and operation of a wireless electrocardiogram

Abstract

Signals from patients are transmitted via cables to existing patient devices with an electrocardiogram. In
recent years, various studies have been carried out to solve the problem of the complexity of cable
communications in the health sector in relation to wireless communications. The aim of this study is to develop a
wireless electrocardiogram device by removing the existing cable connection between the patient and the
monitor. The patient signals on the device are pre-amplified. The amplified signal was further amplified after
filtering to eliminate noise and other problems. The signal was digitized using an Arduino UNO and displayed on
a Bluetooth HC06 phone. With the developed system, the patient wiring was eliminated and provided for life.
Now you can view the alarm by recording the alarm displayed on the phone.

Keywords: Electrocardiogram (ECG), Bluetooth, Wireless, Telemedicine, heart diseases

Giris

Urok, dartilmis azolo kimi tanman xiisusi bir iirok ozolesi olan bir dziiniizii daralma pompasidir. Badondo
davamli gqan axini bu nasos sistemi ilo tomin edilir (Kaya, 2006). Diinyada har il minlarlo insan bir ¢ox iirok
problemi sobabiylo hoyatini itirir. Buna goro iirok xostoliklorinin saboblori, diagnozu veo miialicasi boyiik
ohomiyyat kosb edir.

Elektrokardiografiya (EKQ) tirok xastaliklorinin diagnozunda on ¢ox istifado olunan cihazlardan biridir.
Cihazm is prinsipi tirokdoki elektrik hadisolorinin qeyd olunmasidir (ritm, tezlik, ritm, tirok doyintiisiiniin
yayilmasi vo reaksiyanin yenidon mohv edilmosi). Qeyd, qollara, bacaklara vo iiroyin yaxinliginda sino
bdlgaloring yerlosdirilon elektrodlar vasitasils aparilir. Bu elektrodlarla qeyds alinan signallar kabellor vasitasilo
EKQ cihazina 6tiriliir (Guest, 2014). Bu EKQ signallar1 sayasindo hokimlar xastonin saglamligi ilo bagli sorh
vers bilar vo xastaliys diagnoz qoyur.

Xostoxanalarda movecud EKQ cihazlarimin bir ¢ox monfi cohotlori var. Bunun osas sobablorindon biri
EKQ cihazinin boyiik 6lglido olmasi, dasimasini ¢atinlogdirir vo xastonin badonino yerlosdirilon ¢ox sayda
elektrod xastonin harakotini mohdudlasdirir. Bundan slava, Xastonin bazi iirok xastaliklarinin tagibinds yatagda
va EKQ-ds galmalari xahis olunarsa, bu dovr vaxt itkisi sayila bilor. Bundan slava, bazi hallarda xasts ii¢iin talob
olunan tibbi yardimin dayari yiiksok ola bilor (Mazlum, Yilmaz, Aksoy, Cansever, 2012).

Bu giin simsiz rabito texnologiyasinin inkisafina uygun olaraq, teletibb sahasinde miihiim inkisaflar
yasanmisdir. Bu ¢ar¢ivads daha inkisaf etmis vo daha geanaatli simsiz EKQ cihazlar istehsal edildi.
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Odobiyyat arasdirildiqda simsiz EKQ fiizro cari iglora rast golinmisdir. Bunlardan biri, EKQ-ni bluetooth
texnologiyast ilo birlegdirarak T. K. Kho et al. (2005) torafindon hazirlanmis izloms sistemidir. EKQ sensoru olan
xastodon alinan signallar bluetooth vasitosilo kompiitera Otiiriildii vo kompiiterdo qrafik olaraq gostorildi.
Belolikla, onlar istifadagilora istadiklari yerdo 6z nozaratlorini etmoays imkan verdiyini gostordilor (Kho, Besar,
Tan, Tee, Ong, 2005: 1-5).

Digor bir aragdirmada, Oweis et al. (2007) xostos iizorindo sensasiya dovrasindon RF molumatlarinin vo EKQ
signalinin Gtiiriilmasini hoyata kegiron bir aragdirma apardi. Dévrdan alds edilon EKQ signallar1 gliclondirilmis
vo siiziilmiis vo PIC16f877 mikroprosessoru ilo roqomlogdirilmisdir. RF molumat baglantisi ilo gondarilon
xastonin molumatlart Matlab programindan istifado edorok gostorilir (Oweis, Barhoum, 2007: 410-418). Mazlum
et al. (2012) EKQ cihazindaki movcud kabellari ¢ixartmagq ii¢iin bir cihaz da hazirladi. Cihazda ovvolco alinan
signallar bir giiclondirici vasitasi ilo giiclondirilir. Sonradan signallarda ses-kilylin aradan galdirilmasi ii¢iin
filtrlomo aparildi. Yenidon giiclondirilmis signal eZ430-RF2500 simsiz rabito inteqrasiyasinin Otiiriiciisiindo
ADC istifado edorok rogomsallasdirildi. Bu adodi molumatlar kompiitera kogiiriildii vo Matlab-da baxila bilor
(Droitcour, Lubecke, Lin, Boric, 2001: 75-78).

Akman et al. (2015) tomasda olmayan EKQ-nin shomiyyati haqqinda danisdi vo bir arasdirma etdi (Bashcifci,
2011). Biitiin arasdirmalarin isinds bu isdo bluetooth baglantist olan simsiz EKQ cihazi hazirlanmigdir.

Sistemdo, VYeriistii elektrodlardan istifado edorok xostonin bodonindon alinan biopotensial signallar
avvalcadan giiclondiricidon kegarok giiclondirilib. Sonradan, bu signaldaki bioloji impuls va dovradoki aktiv va
passiv elementlorin yaratdigi ses-kiiyii aradan qaldirmagq tigiin asag1 vo yiiksok kecid filtrlori istifads edilmisdir.
Nohayot, Arduino UNO-da Analog / Rogomsal gevirici ilo roqemlosdirildi vo Bluetooth modulu vasitssils
telefona gondorildi. Bu sokilde, EKQ signalinin fasilesiz izlonmosi, xastonin giindalik faaliyyatino miidaxile
etmadon telefonda yaradilan bir program vasitasila izlonils bilor. Bu cihaz moveud cihazlardan daha ucuz basa
galmok tigiin hazirlanmisdir vo 6l¢iisii daha kigikdir.

Metod va material
Tadqgigatin ilk morhalosinde EKQ dovro tortib edilmigdir. Dovranin ¢ixisi, signali gostormok {iglin
Arduino'nun analoq bir girisino baglandi. Arduino vo HC-06 bluetooth modulu arasinda olaqo oldo edildi vo
mobil malumat aximi hoayata ke¢irildi. Bu sokildo EKG Arduino totbiqi goriintiinii askar etmok {igiin telefona
endirildi.

Elektrokardiogram (EKQ)

EKQ, irokdo meydana golon elektrik foaliyyotlori noticosindo yaranan mioyyan formalarin bioloji
signallaridir. EKQ bir ¢ox iirak xastsliklorinin diaqnozu ii¢iin istifads edils bilor. Sakil 1 P-T dalgasindan ve Q-R-
S kompleksindon ibarot olan EKQ signalin1 gosterir. Bu komponentlor {irok ozolosinin atriyasi vo
ventrikiillorindaki elektrik salinimlarini ifads edir (Turker, Tarimer, 2016: 78-84; Yazgan, Korurek, 1996: 35-40).

R

S

Sokil 1. EKQ signal

EKQ badonin iki forgli hissasindon alinan signallarin islonmasi naticasinds yaranir. Bu isde, EKQ signallarini
aldos etmoak ii¢iin bipolyar sag ayaq siiriiciisii baglantis1 qurulusundan istifads edildi. Bununla slagadar olaraq, sol
qoldaki cari elektroddan alinan igars giiclondiricinin miisbat girisine qosulur, sag qoldakielektroddan alinan isara
giiclondiricinin monfi girigine qosulur vo sag ayagindaki elektroddan alinan isars giiclondiricinin ¢ixigina qosulur.
Saokil 2 sag ayaq siiriiclisiiniin alaga qurulusunu gostarir.
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Elektron
giiclondirici

r

Sag ayaq

Sag ayaq aparat teminat

Sakil 2.Sag ayaq aparat baglantis1 qurulusu

Elektron Cihaz Giiclandiricisi (INA128)

EKQ signalmin amplitiidii ¢ox asag1 oldugu iiglin giiclondiricidon ke¢malidir. Buna gore 3-cii sokilda
gostarilon INA128 cihaz giiclondiricisi Xarici tonzimlonon miiqavimat ilo gazanc nazaratini tomin edir.

Sakil 3. INA128 cihaz giiclondiricisi

Arduino Uno
Arduino, agiq monba istifadasini tomin edon sade bir mikroprosessor dovrasindan ibarat bir platformadir
(Akman, Turker, Kahriman, 2015: 476-482). Arduino l6vhalori proqramlagdirma va digor sxemlars qosulmagq tigiin
zoruri olan yan elementlori olan Atmel AVR mikro nazarat cihazi ils tachiz edilmisdir. Hor Arduino 16vhasi an
az1 5 V vo 16 MHz kristal osilator ilo birlogdirilmis tonzimlayici ilo tochiz edilmisdir. Sokil 4 Arduino uno
dovrasini gostarir (Ceylan, Suzen, Ulusoy, Chetin, 2017: 79-82).
HC-06 Bluetooth Modulu
Bu modul 3.3 V-dan 6 V araliginda 150 mA ils isloyir. Sistems serial alago ilo qosulub va 10 metr masafoya
gadar olaga qura bilir. Bu programda modul Arduino vasitasilo alinan rogomsal molumatlarikompiiters kabelsiz
otiirmok tigilin istifado olunur. Modul Arduino-dan gorginliklo tochiz edilmisgdir. Sokil 5-do HC-06 bluetooth
modulu islayir (11).
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Sakil 4. Arduion Uno

Bu isdoa simsiz bir EKQ cihazi hazirlanmig vo xastadon alinan signallar cib telefonuna kogiirilmiigdiir. Tortib
edilmis cihazin kigik Olgilisii miixtolif miihitloro ke¢moyi asanlagdirir. Bundan slava, istifade olunan kabellorin
azaldilmasi xasto vo tibb isgilorinin tizlogdiklori ¢atinliklori aradan qaldirir. Sistem asagi gorginliklo islodiyindon
uygun bir batareya vo ya batareya ils igloys bilor. Beloalikla, xastonin elektrikcarayanina maruz qalmasinin garsisi
alindi. Sabake gorginliyi sistemds istifade edilmadiyindan, sabake sas- kiiyiinii vo dayari olan tampon dovranini
aradan qaldirmagq {igiin istifads edilon notch filter dovresini istifado etmoys ehtiyac yoxdur. Bu sokildo slave
xarcin qarsist alinir. Biitiin bu islorin fonunda, EKQ signallar1 telefonda yaradilan bir program vasitasi ilo
Arduino-ya qosulmus HC-06 bluetooth modulu vasitasila kabelsiz izlonila bilar (Yazgan, Korurek, 1996: 35-40).

CoME IR TEn

9 @ Bowen

Sakil 6. (a) EKQ dovra goriintiisii va (b) dizayn edilmis sistemdon alinan EKQ signali.

Natico

Bu isdo simsiz bir EKQ cihazt hazirlanmis vo EKQ molumatlar1 telefona bluetooth vasitasilo
otlirtilmiisdiir. Sakil 6, hazirlanmig cihazin dovra qurulusunu ve ortaya ¢ixan siqnali gostarir.

Xostonin uzagdan izlonmasi ilo hoyat keyfiyyati yaxsilagdi. Bu aragsdirma sohiyyo sektorunun lokalizasiyasini
tomin etmok tiglin sonraki dovrlorde daha da inkisaf etdirilo bilor. Bundan olava, sistemdo istifado olunan gap
dovra olgtisii daha da azaldila bilor. Malumatlar toyinat montagoasindo saxlanildigdansonra miixtalif yerlora do
otiiriils bilar.
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9BOJIIONUOHHBIE IPEJAIIOCBIJIKH OBECIIEYEHUSA 3JOPOBbS U YCJIOBUS ) KU3HU
COBPEMEHHOI'O YEJIOBEKA

Pesrome

Homosapiens, coriiacHO JAOMHHHUPYIOIIMM B HACTOSIIEE BPEMs MPEACTABICHUSIM, SIBISETCS IHPOIYKTOM
OMOJIOTHYECKOW PBOJIIOLUH KaK 3aKOHOMEPHBII 3Tall pa3BUTHS )KUBOTHOTO Mupa. [IpuHaIe)kHOCTh YesioBeKa K
KUBOTHBIM OOYCJIOBJICHA 3BOJIOIMOHHO M 3aKpelyieHa reHeTnuecku. lloakperuiseTcs 3To, B 4YacTHOCTH,
OOIIHOCTBIO (PU3MOIOTMUECKUX MEXaHU3MOB JKU3HEAEATENILHOCTH M IPUHLUIUAIBHBIX OCHOB MOP(QOIOrun
OpPTaHOB M CHCTEM Yy 4YeJOBEKa M BBICHIMX XMBOTHBIX, HAJIMYMEM LEJIOr0 pAga oOmMX 3a00NeBaHUM U TA.
[TosTOMy MHOTHE OMOJOrMYECKHE 3aKOHOMEPHOCTH, YCTAHOBJICHHBIC IJIsl KMBOTHBIX, MOJITBEPKIAIOTCS U B
MPUMEHEHUH K YEJIOBEKY.

Kniouesvie cnosa: Homosapiens, o3pacmmuoti nepuood, 8MopoUCUSHATIbHOU CUCmeMbl Oelicm8UmMenbHOCU,
PAa36UMUS HCUBOMHO20 MUPA, PunozeHe3

Rena Agamirza Aliyeva
Baku Slavic University
rena88@mail.ru

Evolutionary prerequisites for health and life conditions of modern humans

Abstract

Homo sapiens, according to currently dominant ideas, is a product of biological evolution as a natural stage
in the development of the animal world. The belonging of man to animals is determined by evolution and is fixed
genetically. This is supported, in particular, by the commonality of the physiological mechanisms of life and the
fundamental foundations of the morphology of organs and systems in humans and higher animals, the presence of
a number of common diseases, etc. Therefore, many biological patterns established for animals are also
confirmed when applied to humans.

Keywords: Homosapiens, age period, second signal system of reality, development of the animal world,
phylogenesis

Beenenne

VYdeHble paclpoCTpaHAIOT M Ha JIIOJCH OOMENpUHATYIO B OHOJOTMHM METOJUKY pacueTa CpejaHei
MIPOJIOJDKUTEIFHOCTH KU3HM OHOJIOTMUECKOTO0 BHJIAa-OHA B 5-6 pa3 TMpeBHIIAET BO3PACTHOM TMEPHO,
CBOIMCTBEHHBII BO3pACTaHUIO JUTMHEI Tea. Ecian ydecTs, 4To y 4eJaoBeKa pPocT MOJHOCTHIO Mpekpamaercs B 20-
25 ner, TO U KUTh OH JIOJDKEH, COTJIACHO 3TUM pacyeraM, 120-150 met. OTu TeopeTndeckre pacdyeTbl HaXOAAT
CBOE MOJTBEPKJICHHE HA TpUMepe IUIEMEHH XYHIIBI, IPOXKHUBAIOMIETo B 0JHON u3 jnonuH Ha Ceepe MHauw.
Okazanoch, 4TO CpeAHss NMPOAOIDKUTEIBHOCTh JKM3HHU IIPEICTABHTENICH 3TOTO IUIEMEHH, HACUUTHIBAIOIIETO
okono 1700 uenosek, cocraBiser 117 smer! DToT mpumep HOATBEPKAAET AOIMYCTUMOCTb M 3aKOHOMEPHOCTb
MPUMEHEHUST K YeJIOBEKY OOMEeOHOIOrHYecKuX MOAXO0J0B (XOTS W B 3aMETHOW CTENEHW W3MEHEHHBIX WIIH
JIOTIOJTHEHHBIX OTPE/IeICHHBIMU, CBOWCTBEHHBIMU JIUIIH YelloBeKy ocoOeHHocTsME) (Lobzin, 2013: 608).

Takum 00pa3oMm, MOsIBIIEHHE YeNOBEKa SBUJIOCH JIOTHUECKOW CTYNEHBIO SBOJIOLUMXKHMBOTHOTO MHpa Ha
3emie. EcTecTBeHHO, 4TO B HEM BOIUIOTHIIOCH BCE JIy4Ilee, YTO 3a BPEMsI CBOETro pa3BUTHs Hakomwia [Ipupona.
BMmecTe ¢ Tem, 4elloBEK SBUJICS MPHUHIUIHAAIBHO HOBBIM SIBIIEHHEM B MPUPOJIE, YTO Cpa3y ke MOCTaBHIO €ro
OTACNBPHO W HAaJ BCEMH OCTAIbHBIMH MPEACTABUTEISIMH >KMBOTHOrO Mupa. CyTb OTIMYMSl YelloBeKa OT
MOCJETHIX MOKHO CBECTH K CIIETYIOIIM TMOJIOKECHUSM.

[epexon 00e3bsHBI K TPSMOXOXKJCHHIO OCBOOOIWII OT HACEHHs OMOPHBIX (QYHKIMH TiepenHue (Terepb
BEpXHHE) KOHEYHOCTH. bnaromapss 3ToMy uYeloBeK CMOI NpHIAaTh MM HOBOE Ha3Hau€HHE, B YacCTHOCTH,
W3rOTOBJICHUE OPYAMH Tpyna. BeIomHsIeMbIe IPHU 3TOM pyKaMH TOHKHE Ju(QepeHInpoBaHHbIC ABIKEHHS AN
TOJTYOK K Pa3BUTHIO TOJYIIAPHA TOJOBHOTO MO3ra, B OCOOCHHOCTH JIOOHBIX noyied. JlanpHelnee pa3BUTHE
YeJI0BEYECTBA CONPOBOXKIAIOCH CTPEMIICHHEM K OOpa30BaHMIO COOOMIECTB, CHOCOOHBIX 0o0Jee YCIEeIIHO
MPOTUBOCTOSITH CTUXUSAM IMPHUPOABI, UX NMPOTHBOOOPCTBY C APYTMMH JIIOJBMH M C arpeCCHBHBIM >KHBOTHBIM
MUPOM, BBITIOJHSITH COBMECTHYIO TPYIOBYIO IESITEIBHOCTh. HeobxooumocmvKkoopounayuu c6oux cOBMeCmHbIX
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Oeticmeuil npugena 4enogeka K nompeoHocmu ooujeHus u K 603HUKHOGEHUIO peyu.ITO B CBOIO OUepe]lb BHOBb
CKa3aJI0Ch Ha CTPYKTYPHO — (PyHKIIMOHAJIBHOMN OpraHn3aliii MO3ra, B KOTOPOM MOSBUINCH LIEHTPbI, OTBEYAOIINE
3a BOCIPHSTUE, OCO3HAHME W BOCIPOM3BEIEHHE CiloBa Kak «curHaia curHaiaos» (M.ILIlaBnoB). OcBoenue
pedeBoro OOLICHHS CHOCOOCTBOBAJIIO BO3HMKHOBEHHUIO Yy UEJNOBEKAa HOBOH, GMOPOUCUCHATLHOU CUCHEMbl
delicmeumenbHOCmu, IO3BOMBLICH €My B OTJIMYME OT KUBOTHBIX HE TOJBKO BOCIPUHHMATh HEIIOCPEACTBCHHBIE
CHTHAJIBI ISUCTBUTENILHOCTH, HO M abcTparupoBarbes oT HUX. [locnennee 1ano BO3MOXXHOCTB yesoBeky (Popova,
2009: 126):

® aHAJIM3HPOBATH U SKCTPANIOIHPOBATH MPOUCXOASIIIE COOBITHS 1 HaOI0JaeMbIe SIBICHUS,;

® T10J1b30BaThcs HHGOpMAaIKeil, ToIydaeMoi OT APYTHX JIIOIEH;

e miepenaBaTh HH(POPMAIIHIO M HAKOIUIEHHBIN OMBIT HOTOMCTBY;

® TUIAHHUPOBATh CBOIO )KU3HENEATEIBHOCTh U CBOU JIEHCTBHUS.

Bo3HukHOBeHHE COOOMIECTB, CHOCOOHBIX OOMIATHCA C TOMOINBIO a0CTPAKTHBIX CHUTHAJIOB, ITO3BOJIUIIO
YeJIOBEKY 3aHATh 0C000€ MECTO HE TOJBKO B JKHBOTHOM MHpE, HO M CTajl0 HA4YaJIOM TOr0 OECHpeLeICHTHOIO B
MIpHUpoOJIe Tpoliecca, KOTOPBIN MPHUBEN K MOSBIEHUIO, 110 BeIpakeHuto B.M. Bepnaackoro, «MupoBoro pazyma.

CoobmiecTBa nrojeH, BKIIOUABIINE BHAYaje €IWHHIBI, CTAHOBMWIIMCH Bce 0Oojiee MHOTOYUCICHHBIMU . [Ipu
3TOM KaXKIIbIi YIeH COOOIIEeCTBa BCe B OONBINEH CTETIEHN OCO3HABAII, YTO €0 0€30MacHOCTh U 0Jaromoirydne BO
MHOT'OM 3aBHUCSAT OT Ipyrux jrofeil. [lo-BHauMOMy, IMEHHO € 3TOTO BPEMEHH BO3HHKIIO COBEPIICHHO HOBOE
SIBIIGHUE, KOTOpPOE JOMOJHHUJIO €eCTECTBEHHBIE YCJOBHS CYLIECTBOBAaHUS M MOMKET paccMaTpUBaThCs Kak
conuanbHasg cpena (Vorobyeva, 2011: 829).

Coyuanvhas cpeda-smo KyibmypHO—NCUXONO2UYECKUU (UHDOPMAYUOHHBIT, 6 MOM YUCTe U NOJUMUYECKULL)
KAUMam, HAMEPeHHO U/unu HenpeoOHamepenHo, CO3HAMENbHO U/UIU Oecco3HamenNbHO Cc030a8aemblll Ol
JIUYHOCMU, COYUANBHBIX 2PYNN U YeTI08e4ecmBa 8 YeloM CaMUumMu J00bMU U CAA2AIOWUIIC U3 BIUAHUA T100€ell KaK
COYUANILHO — OUONOSUHECKUX CYuecme Opye Ha Opyea 6 KOMIEKMUBAX HEeNoCpeOCmEeHHO U ¢ NOMOWbIO
U300PEMEHHbIX UMU CPEOCHE MAMEPUATLHO20, IHEPLEMUUEecKo20 U uHgopmayuonnozo eo3zdeiicmeus. Takue
CpeACTBa BKIIOYAIOT IKOHOMHYECKYIO OOECIICYeHHOCTh (IUILEH, JXKWIbeM W Jp.), T'PaXKIaHCKHE CBOOOBI
(coBecTu, BOJIEU3bSBICHUS, PABHONPABHS U Ap.), CTEIICHb YBEPEHHOCTH B 3aBTPAIIHEM JHE, MOPAJIIbHBIE HOPMBI
OOIIEHNsI W TPYHOOBOW JAEATEIIBHOCTH, BO3MOXXHOCTH IIOJIb30BAaThCsl KyJIbTYPHBIMH M MaTe€pHaJIbHBIMU
LIEHHOCTSIMU WJIM CO3HAHME TaKOW BO3ZMOKHOCTH, BO3MOKHOCTh BXOX/ICHHUS B ATAJIOHHYIO JJISl JAHHOTO YeJIoBeKa
COLMANIBHYIO TpYIIy, OOECHEeYeHHOCTh COLUUATBHO-TICUXOJOTHUYECKUM IPOCTPAHCTBEHHBIM MHUHHMYMOM,
MO3BOJISTIOINM HM30€XaTh HEPBHO- IICHXOJIOTMYECKOro CTpecca OT IepeHacesieHusi, koMpopT cdepsl yciyr u
MHoOroe jipyroe (4).

B nporecce conmanuzanuy oco00ro BHUMAaHHS 3aCITy’KUBAET MOSBICHUE Y YEIOBEKA COYUATbHBIX MOMUBOE
desmenbHOoCmy, BOSHUKHOBEHUE HApALy C OMOJOTMYECKMMH HOBBIX MOTPEOHOCTEH, B pAAY KOTOPBIX CIEAYET
YIOMSIHYTb J1I000Bb, yBaXXEHUE, IPU3HAHUE U TA. U.T.IL.

Ilooobuvie nompedHocmu He C6A3aHbI U He OPUEHMUPOBAHbI HA ObecneueHue Hcu3HeOesmenbHOCmuU U
COXpaHeHue JICU3HU, d HANPAGIeHbl HA YOOBIeMBOpeHUe JUUHBIX U COYUANbHBIX NPUMA3AHUL. CITyKeOHYIO
Kapbepy, 0JIarocoCTOsIHHE, CEKC U Jp. YKazaHHas ePEOPUEHTALMSI MOTUBOB ITOBEJICHHUS HE MOIJIa HE CKa3aTbCs
Ha peain3aliii 4eJI0BEKOM CBOET0 reHoma (5).

Bce atm dakTopel, TECHO B3aMMOCBSI3aHHBIE C TMPHPOJHON OOCTAHOBKOH (BKIIIOYAas M HMCKYCCTBEHHO
CO3JIaHHYIO), COCTABJISIFOT OOBEKTUBHBIE U CYObEKTUBHBIE CTOPOHBI KAYECMBa HCUSHU.

Ho uem 00BscHUTH TOT (DaKkT, 4YTO IOMAABJAIONIAS 4YacTh JIFOJECH TPU BCEH CBOCH CIIOKHEWIICH |
COBEpIIICHHEHIIIeW OpraHu3alii HE B COCTOSIHUM TOJTHOCTBIO PEaM30BaTh CBOIO I'€HETHYECKYIO Nporpammy?
UYenoBek poxzmaeTcs € yke TOTOBOW, C(HOPMHPOBAHHON B (MIOTeHe3e TeHOTHIIMYECKOM NporpamMMmoi, B
npenenax KOTOPOW MOXET C TOW WJIM MHOH cTemneHblo 3()(EeKTHBHOCTH peann3oBaTbCs B OHTOreHe3e. JTa
yHacieZoBaHHAs OT JKMBOTHBIX TMPEAKOB MpOrpaMMa OpHWEHTHPOBaHA HA HNOCMOAHHYIO 0OOpbby 3a
8bloICUBAHIE, TPEOYIOILYIO BBICOKOW CTENEeHHM MOOWIM3AlMM AJallTAllMOHHBIX MEXaHW3MOB [UIS MOJJEpKaHMS
rOMEOCTa3a U COXPaHEHUs XHU3HHU. BOpOThCs 3a BBDKMBAHUE 32 CYET CBOMX (YHKUMOHAIBHBIX BO3MOKHOCTEH
MIPUXOIMJIOCH M YEJIOBEKY B JOPOJIOBOM, B MEPBOOBITHOM, Jla M MPAKTHYECKH BO BCEXIMOCIEAYIONNX TMEPHOIaX
ero wuctopur. OH JOKEH ObIT OOpPOTBCS CO CTUXMWHBIMH CHJIAMH TIPUPOABI, C HCXOJUBIIEH W3
OKpY’Kalolllero MHpa W OT JpYyrux JIIOed ONacHOCThIO, OOpOThCS 3a NHIILY, 3a COXpPaHEHHE CBOeH
TEPMOCTAOMIBHOCTH... M Bce 3TO 3acTaBisUI0 YeNOBEKa HAXOAWTHCS B IOCTOSHHOW T'OTOBHOCTH IIPOSIBUTH
BBICOKMI YypOBEeHb (DYHKIIMOHANBHOCTU. [IWTasicsi Takoil 4YellOBEK B OCHOBHOM CHIOMUHYTHOH JOOBIYEH,
KOTOpasi MpeIcTaBisuia cOO0H HaTYpaJIbHYIO PaCTUTENbHYIO WM )KUBOTHYIO ULy (6).

Taxum 00paszom, Ha npomsiceHuy nOOAGAAIOUe20 BPEMEHU C80e20 CYWeCMBO8aHUs Ha 3eMmae YeN08eK JHCUT 8
COOmeemcmeul ¢ memu ecmecmeeHHbIMuU YCA08UAMU, KOMOPbLE U COCMABIANU €20 I80TI0OYUOHHOE NPOoUIoe.

OTtnuuasich ciocOOHOCTHIO K COBEPIIEHHOMY a0CTPaKTHOMY MBIIIIICHHUIO, K BOCIIPOU3BOJICTBY OPYAUH Tpy/a,
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YEIIOBEK BCErJla CTPEMUIICS K TOMY, YTOOBI OOJIETYUTH CBOIO YKU3HB, - BUUMO, 3TO YCIOBUE U CTAJIO HCXOHBIM B
pa3BUTHH OHUBHIIM3ANMH. YTOOBI, 00€3011acuTh ceOs OT KalpHu30B MPUPOILI, OH HAYaJI CTPOUTH YKUJIHINA; YTOOBI
HaJEKHO TOAJIEPKUBATH CBOIO TEPMOCTAOMIBPHOCTH 0€3 HEe0OXOIMMOCTH IBUTAThCS — U3TOTOBHI OJEKIY; YTOOBI
rapaHTUPOBAHHO 00ECHeUnTh CeOs MUIICH-CTAl KYyJIBTUBUPOBATh PACTCHUS, NMPUPYYHI U Hadal BBIPAIUBATH
KUBOTHBIX... VI3MeHMIach u cama (opmMa opraHU3aIiy >KU3HEAesTeTbHOCTH denoBeka. OCHOBHBIE YCHIIHS €r0
Ternepb OBLTN HAMPABIICHBI, C OJTHOW CTOPOHBI, HA OCBOOOXICHNE OT TSIKEIIOro (PH3HMYECKOro TPyaa, a ¢ IPyrowu, -
Ha Co3/1aHue Bce 0osiee KOM(MOPTHBIX YCIOBUHN XKM3HH M YIOBJICTBOPCHUE BCE BO3PACTAIONIMX MOTPeOHOCTEH B
YIOBOJLCTBUSX. B JOCTH)KEHUU 3TUX LIEJICH YESIIOBEK MOMIEI 10 HECKOIBKUM Iy TsM (7).

1.Hauan pa3pabatbiBaTh OpYyIusi U CPEACTBA MPOM3BOJICTBA, KOTOPHIE pabOTAOT Ha IHEPTHH JKUBOTHBIX H
MIPUPOHBIX HWCTOYHHUKOB, 00Jerdasi ero COOCTBEHHBIHN TPy 1 MOIy4YeHHE )KU3HEHHBIX OJar.

2.Cran co3aBaTh Bce 00JIee UCKYCCTBCHHBIC YCIIOBHUS, B KOTOPBIX MIPOTEKACT €ro XKHU3HEACATEIBHOCTD, HO C
BBICOKHM ypOBHEM KoM¢opTa; B THUTAHWMA BCEe OOJIBIINEE MECTO CTajlll 3aHWMAaTh BBICOKOOYHINEHHBIE U
WCKYCCTBEHHO CHHTE3WPOBAaHHBIE MTUIIEBEIE MPOIYKTHI, TOOABKH U TIP.

3.Cran mpeoOpa3oBbIBaTh NPUPOJY, T.C. BOMPEKH 3aKOHOMEPHO CYIIECTBYIONMIEH B OBOJIOLUU U
SIBJISTFOILEHCS. OCHOBHBIM €€ JIBUTATEJIeM aJIallTallik K €CTCCTBEHHBIM YCJIIOBUSM CYIICCTBOBAHUS YCIIOBEK Hayal
pucrocabInBaTh MPUPOLY «K cebe», KCBOMM 3arpocaM B KOMGOpTYy-BCe 3TO MPHUBENIO K M3MEHEHHIO cCamMon
MPUPOJIBI, T.€. TEX €CTECTBEHHBIX YCIOBHIA, KOTOPBIE C(HOPMUPOBATH YCIIOBEUCSCKUN OPTaHU3M.

Ho u3MmeHeHHass mpupojHas cpefia W YCIOBHS JKH3HHM BCE OOJbIIE BCTYNAdd B NMPOTUBOPEYHE C TEMHU
MEXaHM3MaMH aJanTallii, KOTOphIe caMa MPUPO/Ia B MIEPBO3IAHHOM BHJIE CO3/Iajia B MPOIIECCE CBOETO- PA3BUTHUS
y denoBeka. EcTecTBeHHO, 9TO Takoe MPOTUBOCTOSHUE HE MOKET POUTH OeccIeTHO He TOJIBKO IS IPUPOIBI, HO
U JUTSI 3I0POBBS UenoBeKa (8).

Hamnbonee npuHIAIIMATEHBIM H3MEHEHHEM B KU3HEACATEITHPHOCTH YEIOBEKa CTAIO TO 00CTOATEIHCTBO, UTO B
COBPEMEHHBIX YCIIOBUSAX OH IOJlydaeT MaTephallbHble Ojara (M He TONBKO HEOOXOMUMBIE UIA TOAJEPIKAHUS
JKU3HU, HO U A oOecreueHus KoMpopTa u sl YAOBICTBOPCHHS COIMAILHBIX NPUTA3aHUH), 00eCIeYnBacT
TEPMOCTAOMIBLHOCTD U 3aIUTY OT BPEIOHOCHBIX (DAKTOPOB HE 3a cUeT (PU3MUSCKON aKTUBHOCTH U MOOMIU3AIUH
aJIaNTaIMOHHBIX PE3EPBOB, 2 B HAUOOJBIIEH CTETIEH! 33 CYET COIMABHOM OIIEHKH CBOETO TPYAa M CIIOCOOHOCTH
aJaNTHPOBATHCS K COIUAIBHBIM e (2 He MPUPOIHBIM) YCIOBHUSIM XKHU3HU.

PasButHe 1MBWIM3AIMU BHECJIO 3aMETHBIC W3MCHEHHUS W B OMOPUTMOJIOTHIO 4ejoBeka. Ha mpoTsoxeHuu
MUJUTMOHOB JIET 3BOJIOIMH >KABOTHBIE W YEIOBEK NOMYHHSINCH CYTOYHBIM HM3MEHEHHSM OCBEIIEHHOCTH,
3amaBaeMbiM Ha 3emiie  ComHiiem. IMeHHO 3T0 c(hopMUPOBao y HAC TaK HAa3bIBAEMBIA UPKAJAUAHHBIA PUTM,
KOT'JIa MAaKCUMYM aKTUBHOCTH H3HEACATEIBHOCTH U 0OOMEHA BEIECTB MPUXOIAMTCS HA CBETIIOEC BPEMS CYTOK, a
MUHUMYM-Ha HOYHOe. [lojokeHne BO MHOTOM HM3MEHHIIOCH C IOSBICHHEM OJIIEKTPUYECKOTO OCBEIIEHHS, U
BpPEMEHHBIE TPAHUIIBI OOIPCTBOBAHMS YeJIOBEKa 3HAYUTENHHO BO3pociu. OIHAKO 3TO HE M3MEHUIIO BPOXKICHHON
MOJTYMHEHHOCTH aKTUBHOCTH YKU3HEICATEIILHOCTH TPUPOTHOMY IIUPKATUAHHOMY PUTMY, B CBSI3U C U€M B TEMHOE
BpeMsi CyTOK, OCOOCHHO BEUEPOM, BO3HUKACT 3aMETHOE MPOTUBOPEYME MEXKIYy HHU3KHUM YPOBHEM
paboTOCIIOCOOHOCTH OpPTaHW3Ma M HAapaCTaHWEM B IIEHTPAIBHON HEPBHOI CHCTEME COHHOTO TOPMOXEHHS, C
OJTHOM CTOPOHBI, ¥ BHICOKUMH TPEOOBAHUAME K HUM, IIPEIBABISEMBIMU BBIITOJHIEMOU B 3TOT MEPHOJ] padOTOMH, -
C Jpyroii. DTo 0OYCIIOBIMBAaET HapacTaHWUE HANPSHKCHHS B ICHTPAJIBHON HEPBHOW CHCTEME W HapyIlICHUE
B3aMIMOOTHOIIIEHUI HEPBHBIX MPOIECCOB B HEW, YTO MPH MOJEPKAHUH TAKOTO PEXMMa B TEUCHHUE JUTHTEIHHOTO
BPEMEHH 3aKOHOMEPHO BEIEeT K HapYIICHHUIO BBICIIECH HEPBHOW JIEATEIBHOCTH W TICHXUKH YEIOBEKa, a OTCIO/Ia-
COMAaTHYECKHX M BEreTaTUBHBIX (yHKIMIA (9).

CoBpeMeHHas KU3Hb COTPSKEHA C UCKITFOUUTEIBHO OOJBIINM U IJIOTHBIM IMOTOKOM HH(OPMAIIUHU, KOTOPBIH
MoJTy4JaeT, nepepadaThiBaeT M yCBaWBaeT 4eloBeK. J[OCTATOYHO OTMETHThH, YTO, MO0 MHEHHIO CIEIHAJUCTOB,
kaxzasle 10-12 nmer o0beM BHOBb TOJMYYEHHOH WH(GOPMAIMM B MHpPE COOTBETCTBYET TOMY, KOTOPBIA OBLI
HAKOIUICH 3a BCIO MPEABLIYIIYI0 UCTOPHUIO YEIOBEUYECTBA. A 3TO JOJDKHO 03HAYaTh, YTOHBIHEIITHUM ITOKOJICHUSIM
JeTeil HeOOXOUMO YCBOWTHh MH()OpPMAlMKW KaK MHUHMMYM B YeThIpe pa3a OOJbllle, YeM UX POJUTEISIM B HX
BO3pacte, ¥ B 16 pa3 Ooublie, yem ux 0adymkam u aeaymkam! M 3To mpu ToM, 4TO MO3T COBPEMEHHOTOUYEIIOBEKA
0CTaJICS MIPAKTHYECKU TAKUM JK€, KAKUM OH OBLI HE TOJIbKO Yy poauTeliell u npapoautenei, Ho u 100, u 1000, u
10 000net Ha3an. [la m B cyTkax ocTaluch Te ke 24 yaca, B TEUEHHE KOTOPHIX TeM HE MEHee HeoOXOIMMO
OCBOUTh 3TOT MHOTOKPATHO BO3pOCIINil MOTOK mH(popManuu. OTClo/1a CTAHOBUTCS IOHATHBIM, KaKyl0 OTPOMHYIO
Harpy3Ky NPUXOJUTCS BBIICPKUBATH MO3TY HAIIIETO COBPEMEHHUKA.

[MonoxxeHue ycyryOmsieTcss TeM, 4YTO M B IPOM3BOJICTBE, IJIE€ 4YEIOBEK OCBOOOIMI Ce0Sl OT TSKEIOro
(hM3UYECKOTO TPyAa, TEXHOJIOTHYECKHE IMPOIECChl B OCHOBHOM OPHUEHTHPOBAaHBI HAa OCBOEHHE WM TNepepabOTKy
nH(GOPMAIIUU U Ha TPUHATHE OBICTPBIX ONEPATUBHBIX PEIICHUH B OTBET Ha M3MEHUBIIYIOCS CUTYAIMIO, T.€. PeUb
HUICT OMATH-TAKH O TOM, YTO MO3I JOJDKEH HAXOIWTHCS B IOCTOSHHON T'OTOBHOCTH HPHHATH, NepepadoTarh
nHGOPMAIMIO W BBIJATh PEIICHHE NPU MHUHUMAIBHBIX MBIIICYHBIX HaNpsHKeHHUsX. Bospociie crkopocTu
MEePEIBIKCHHS YeJIOBeKa B TMIPEJeliaXx MECTHOCTH, PETUOHA, CTPaHbl, MUpa 00YyCIOBIMBAIOT BCe 00JIE€ BHICOKYIO
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IUIOTHOCTh MEXIMYHOCTHBIX KOHTAaKTOB, MPHUYEM B 3HAUUTEIBHOH CTEMEHU-C HE3HAKOMBIMH JIIOJAbMU (B
OOIIIECTBEHHBIX MECTaX, TPAHCIOPTE, Mara3uHe W 1p.). EcTecTBeHHO, YTO 3TO, KaK M B MpPEABIIYIIEM Clydae,
TOJDKHO TIOICPKUBATh B YEIOBEKE TOTOBHOCTh PEarnpoBaTh Ha, BIIOJHE BO3MOXHO, HEOXKHUIAHHbBIC PEIICHUS U
HeaJleKBaTHBIE (C €ro TOUKU 3peHUs ) ACUCTBHS OKpYKarolux ero jromaei (10).

Takum oOpa3zoM, mpomecc HMBHJIM3AIUHN COMPOBOKIAeTCsl Bce 0ojiee OTYETJMBON TeHIeHIHEH K
CHHKEHHIO BUTaTeJIbHOH AKTHBHOCTH YeJI0BeKAa M K BO3PACTAHHMIO HATPY3KH HA €ro Mo3r. JOTO BEICTK
HaApYILICHHUIO CIOKUBIIETOCS B SBOJIIOLUUKM COOTHOIICHHUS MEXIY STHMHU CTOPOHAMH >KHU3HEIESTCIHbHOCTH, KOTAa
MblUeUHas OessMeNbHOCMb AGIANACy KOHEUHbIM, UCNOTHUMENbHbIM 36€HOM NCUXUYECKUX NPOYecco8 W MEXKAY
HUMH CYyIIECTBOBaJia IMpsAMas 3aBUCHMOCTb. Y COBPEMEHHOTO )K€ YEeJIOBEKAa STH OTHOIICHHS CMECTHIINCH B
CTOpPOHY IpeoOiagaHnsl IMCUXUYECKOT0 KOMIIOHEHTa, YTO IMPHBEIO K HAPACTAHUIO IICUXUYECKOTO HAIPSDKCHUS.
3TO cKa3ajaoch, B YaCTHOCTH, U HAa U3MEHEHUH CTPYKTYPHl U COOTHOILEHHH OTAEIBHBIX MEepuoaoB u (a3 cHa,
KOTOpBII Terepp HE JaeT OUIYIICHHS IOJHOTO OTIbIXa. ECTECTBEHHO, YTO 3TO BeAET K HapacTaHHIO
NCUXWYECKOTOHAIIPSHKEHIAN W3BPAICHUIO HEPBHOM PETYJISAINH AKTUBHOCTH CHCTEM JKH3HENIESTEIHHOCTH.
3aKOHOMEpPHBIM ~ CIIEICTBHEM TaKUX HApYLUICHWH SBJISIOTCS MHOTHME COMAaTHYECKHE H BHUCLEpalIbHBIC
3a0oseBanus. Tak, UMEHHO ¢ HApYHICHUSMH NCHXMYECKOTO COCTOSHHS YeJOBEKa CBSI3BIBAIOT T€ TPH TPYIIIBI
3a00JIeBaHMUi, KOTOPHIE B HACTOSIIEE BPEMsI JAIOT IOJABIISIONIYIO YacTh OOIIeH CMEPTHOCTH B IIMBUIIN30BAaHHBIX
CTpaHax: 0OJIE3HH CEPACYHO-COCYTUCTON CUCTEMBI, 3TI0KAYECTBCHHBIC H3MEHEHHS U CaXapHbIi AHa0eT.

Haxonen, o nmuranuy. MHOTHE MWIJIHOHBI JIET PEAKH YeJIOBeKa ObLIM BereTapHaHIaMH, a MOCIEIHUEBA
MIJUTHOHA JIET JOMCTOPUYECKHH YENIOBEK M €ro IPEIIECTBEHHHKH HMENU IHIY, AOCTATOYHYIO IO OelKy,
CPaBHUTEIBHO OOTaTyI0 XHpPaMH U OOBIYHO OCOHYIO YIJIEBONAMH. B omoil nuuje npakmudecku HOIHOCMbIO
COXPAHANUCH NPUPOOHBLE KOMNIIEKCHI OUOLOUYECKU AKIMUBHBIX 8EUeC8 U CO30aHHbIe NPUPOOOU COOMHOMEHUS
ux Komnowenmos. VIMEHHO OSTH BeIIECTBAa SBISUINCH TEMH «KHPIWYAKAMH», KOTOPBIE CTaHOBUIIUCH
CTPYKTYPHBIMH 3JIEMEHTaMHU KaXKIO0H KIETKH JII000H TKaHH, COPMHUPOBABILIEHCS B SBOJIONNH, U B KOHEYHOM
WTOTe MIMEHHO UX M3MEHEHUS 00YCIOBIUBAIN caMy dBotoruio (11).

B Hacrosimee ke BpeMmsi CTpEMIJIGHHE CHENaTh IMUILY BKYCHOW W BHEIIHE TMPHBICKATEIbHON 3acTaBisieT
MPOU3BOJHUTENSI B TIPOIECCE TEXHOJOTHUECKOH ee IepepaboTKh He TONBKO YNAIATh W3 Hee HeoOXOIUMbIe
BEIIECTBA MPU OYHUCTKE, NOABEPTaTh TEPMUUECKOMY BO3ACHCTBHIO, HO U TOOABIIATH B MPOAYKTHI IPUSTHBIC IS
BKyCa caxap, collb, KpaCHTEIIU, apOMaTH3aTOPBI U APYTHe A0O0ABKH, KOTOPBIC, BKIIOUASCL 8 OOMEHHble NPOYECCh,
HApYwarm ux HoOpMaibHoe meyenue U 8bl3blealom CMpyKMypHble U3MeHeHUs 8 MKaAHAX u opeanax. OUuIIeHHas
BKyCHasi ¥ BHEIIHE INpHBJIEKATeNbHAs NHIIA, 00Najaromas K TOMy K€ BBICOKOH JHEPreTHYECKOH IIeHHOCTBIO,
MOTPEOUTENI0 MPHUATHA, HE TpeOyeT TIIATeNHHOrO TepeKeBbIBaHUS (OTCIOJa- HApYIIECHHsS KPOBOCHAOKEHHS
3y0OB M pa3pylIeHUs] UX CTPYKTYpHI), IOATOMY HOHSTHO €r0 CTPEMJIICHHE NMPOUIUTH YIAOBOJIBCTBHE M CHECTh
6onpire. B pesynprare Oonmee 60% maceneHust Poccun crpamaer m30BITOYHBIM BECOM U OXKHPEHHEM, HO cama
CTPYKTypa MHUTaHWs HecOalaHCHPOBAaHA W OTIIMYACTCS JC(QHUIMTOM BHTAMHHOB, MHUKPOJJEMEHTOB M JPYTHX
OMOJIOTUYECKH Ba)KHBIX BEIIECTB.

[Iupoko ucronbp3yemasi IpH NPUTOTOBICHUH IHIIN TepMHUYecKas o0paboTka cama 1o cebe o0yciIoBIMBaeT
MHOTHE TOCIE/ICTBUS, HApyIIAONIHe CTPYKTYpYy M XapakTep nurtaHus. Tak, B Npolecce HarpeBa HapyIlaeTcs
MEpBUYHASI CTPYKTypa OOJBIIMHCTBA €CTECTBEHHBIX MPOIYKTOB (MIPEXkIIe BCETO- OENKOB, pa3pylIalONINXCs MPH
46-48°C) W TpPUPOTHBIX KOMIUIEKCOB (B YaCTHOCTH, JIMIIONMPOTEHMHOBBIX KOMIUICKCOB MOJIOKA); B PE3YJbTATe
KUISTYCHUS JKUPOB B HUX MOTYT TOSIBUTHCS JOBOJIEHO arpeCCUBHBIC KaHIIEPOTeHBI, a MOTaIaHue TOpsiYel UK B
MUIIEBAPUTENbHBIE MTyTH (B 0COOCHHOCTHU-B THUIIIEBOM M KEIYAOK) BEACT K Pa3pyIICHUIO WX CIU3UCTOTO CJOS,
KOTOPBII caM 1o cebe sBIsieTCs] JOCTaTOYHO d(P(GEKTUBHBIM 3aIUTHBIM 110 OTHOIICHHIO K TIOJIEKAIIUM TKAHIM
Oaprepom (12).

Oco6oe 3HaueHHEe B IPOTUBOIIOCTABICHUH 3BOJIFOIUOHHBIX MPEIIOCHUIOK )KU3HEACATENILHOCTH U YCIOBUSIMH
KU3HU TPHUOOpeN COMMAaIbHBIN CTaTyCc YejoBeKa. B3anMo3aBHCHMOCTH JIIOJEH B COLMANBHON Cpejie MpuBesa K
HEOOXOIMMOCTH pa3paOOTKH HOBBIX YCJIOBHH HMX B3aMMOOTHOIICHHH, KOTOpbIE HAlLIM CBOE BHIPAKCHHE B
STUYECKHUX, HPABCTBEHHBIX, PEIMIHO3HBIX, KYJIbTYpPHBIX 00Opsiiax, mpaBuiax, Tady, a MO3JHEe-B HPABOBBIX U
JPYTUX aKTaX, yCTAaHABIMBAIOIMX HOPMBI TAKHX B3aUMOOTHOIICHUH. [lo- BUIMMOMY, CyTh OOJIBIIMHCTBA W3
HUX Halllla CBOE BOIUIOIICHHE B M3BECTHOM OMOJIEHCKOHM 3amoBeAM «BO3TIOOM OJIMXKHErOo CBOEro, Kak caMoro
cebsi». Ho B Takom ciywae 3axkon O0pvbwbl 3a cyuecmeosauue 6 ee OUON0SUYEeCKOM CMbICIe O 4el08eKd
nepecman uepamev OOMUHUPYIOWYl0 poib. B colmanbHOU cpejie BbDKMBAaHUE 4YeEIOBEKa O0YCIOBIHMBAacTCS HE
CTOJIbKO €r0 CIIOCOOHOCTBIO OOPOTHCS C TPO3SIIUMH KHU3HH OOCTOSTEILCTBAMM 3a CYET CBOMX (PU3UUECKUX
BO3MOXHOCTEH, 8 CKOpee IPUHATHIM B 3TOW COLMAIILHOM Cpejle OTHOILIECHUEM K JIMYHOCTH.

CoupanbHbIi CTaTyC YelIOBeKa M3MEHWI B KOHEYHOM MTOI€ M €ro B3auMooTHouleHus ¢ [Ipuponoi, yacTeio
KOTOPBII BMECTE C TE€M OH caM SBIsieTca. B TO Bpemsi Kak 3BOJIOLUS XKMBOTHOTO MHpa Oa3upyercs Ha
BO3HHKHOBEHHMHU BCe 00Jiee COBEPIICHHBIX MEXaHW3MOB AJaITallid K MEHSIOLIMMCS YCIOBHSAM CYLIECTBOBAHUS,
Yen06eK HA4al Npeobpazosvleams camy HpUpooy, NelMAsCh NPUCHOCOOUMb ee K C80UM HOMPEOHOCAM.
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Bosnukaronue B 3TOM cJIydyac IMpOTUBOPCUYHA MCKAY C(i)OpMI/IpOBaHHBIMI/I B 3BOJIOIIMHK OTHOCHUTCIIBHO
KOHCEPBATUBHBIMU MEXAaHU3MAaMH aJalTalluid W PE3KO MCHAIOMIUMHCA B OTHOCHUTCIBHO KOPOTKHE IICPHUOABI
BPEMCHHU YCIIOBUAMHU CYIIECTBOBAHUA COBPEMEHHOI'O Y€JIOBEKA BEAYT K HANPSHXKECHHUIO, 4 3aTEM — U CPBIBY 3TUX
aJalTaliliOHHBIX HpI/I60pOB.

PesyabTaTsl

Bce paccMmoTpeHHbIe 00CTOATENBCTBA 00YCIOBIMBAIOT CEPHE3HOE MPOTHBOPEYHE MEKIY OHOTOTHYEeCKUM
NMPOLJIBIM YeJI0BeKa, 3aKPellJIeHHbIM B ero Mcuxo(u3noIorn4ecKuxX MeXaHu3Max Ku3HelesiTeTbHOCTH, H
COLMAIBbHBIM HAacTOSIIUMM. BoOT moueMy «mpoTHBOpeuuBBIH (EHOMEH 4YeloBeKa CKJIAaAbIBacTCi U3
JUAJIEKTUYECKOTO €IWHCTBA MHOXKECTBA IPOTHUBOMONOXKHOCTEN, CBONCTBEHHBIX €MYy: MEXNY NPUPONHBIM H
YeJIOBEYECKUM HAyaloM, OHOJIOTMYECKUM M COLMAlbHBIM, MAaTepHaJbHBIMU JyXOBHBIM, JIMYHBIM U
OOIECTBEHHBIM U T.J.». B 3TOM OTHOIIEHMH MOXHO OTMETHUTD CJIEAYIOIINE CEPbE3HBIE IPOTUBOPEUNSI.

1.CamxeHne OBUraTeIbHON aKTMBHOCTU COBPEMEHHOIO YEJIOBEKAa HIKE YPOBHS, KOTOpPBHIA obecreunBai B
9BOJIIOLIMY OPTaHU3MY BBDKUBAHHE, C pa3BUTHEM TUIIOIUHAMUH.

2.0macHoe TPOTHBOPEYHE MEKAYBCE CHIDKAIOIICHCA ABUTAaTENbHOW aKTHMBHOCTBIO M BCE BO3PACTAOLIEH
Harpy3Koil Ha MO3r ¢ BO3HMKHOBEHUEM MEPEHANPSHKEHUS] LIEHTPAIbHOM HEPBHOM CHCTEMBI, BBICIICH HEPBHOU
NEeSITETbHOCTH U IICUXUKH.

3.KomMdopTHBIe yCIOBHS CyHNIECTBOBAHHUSI CO CHIDKCHHEM (YHKIMOHAIBHBIX BO3MOXXKHOCTEH OpraHu3Ma M
Pa3BUTHEM IETPEHUPOBAHHOCTHU aalTAl[MIOHHBIX MEXaHU3MOB.

4.Bce Oomee mpeobnamaromiee 3HAYCHWE B THTAHUM TOJBEPTIIMXCS TEXHOJIOTHYECKOH TmepepaboTke
MPOJAYKTOB MUTAHMA, OTIMYAIOIIUXCA OTCYTCTBHEM MHOTHMX €CTECTBEHHBIX KOMIIOHEHTOB, HapylIEHHEM
MPUPOAHBIX MUILEBBIX KOMIUIEKCOB M HAJMYMEM OOJBIIOTO0 KOJMYECTBA HEHATYpPAJIbHBIX M CHHTE3MPOBAHHBIX
BEIIECTB.

5.YcnoBusi KU3HENESITENBHOCTH, AAJEKHE OT CIOKUBIIMXCA M CYIIECTBOBABIIMX B HBOJIONMHM H Ha
MPOTSDKEHUM TOAABIISIIONIETO BPEMEHM CYIISCTBOBAaHHMS 4YeJOBeKa Ha 3emiie M HCKIOYaIme Oopbly 3a
CYIIECTBOBAaHUE KaK OCHOBHOE YCIOBHE COXPAHEHUS JKU3HH.

6.Bce B Oombluell cTeNeHM HCKIIOYEHHE HETOCPEICTBEHHOIO y4YacTHsl YEIOBEKAa B TEXHOJIOTMYECKUX
mpolieccax MPOU3BOJICTBA MaTepUANBHBIX ONar: ecii B TeUCHHE MPAKTUYECKH BCETO BPEMEHH CYIIECTBOBAHHS
YeJIOBEK ObUT U MMPOU3BOAUTEIIEM, U MTOTPEOUTEIEM ITUX OJIar, TO IJIOX0E 30POBbE HE 1aBAJIO €My BO3MOXHOCTU
BBDKMBAHMS - BBDKHMBAJ TOJBKO CHJIBHEHINWH, 370pPOBBIM; B HACTOSIIEE BpEMS, MEPEIOKUB padoTy o
MPOM3BOJICTBY MaTE€pHAaIbHBIX OJIar W 3a00Ty O COXpAaHEHWH JKM3HW Ha MAallMHbI U MEXaHU3MBI, YEJIOBEK CTal
JIMIIB TOTPeOUTENeM-1 3HaUCHUE €T0 30POBbS ISl COXPAaHEHUS KU3HHU PE3KO CHU3HJIIOCH.

Urak, coumanbHas u Ouojoruyeckas 3BONIOLUS YEJIOBEKa BBICTYIA€T B EIUHCTBE CBOMX OOIMMX H
MPOTUBOPEYMBBIX OCOOCHHOCTEH. Ho 4ermoBeka He Oorpajuth OT Pa3BUTHs LUBHIM3AIMM, OOIICH TEHICHIIMCH
KOTOpOH sIBJSIETCS CO3AaHUE MaKCUMyMmMa KoMQopTa INpH MHHAMAIBHBIX MBIIICYHBIX 3aTpaTax H Bce
BO3PACTAIOLINX TPEOOBAHMI K HEPBHOM JESITENBHOCTH U K IICHXHKE 4yeloBeka. B 3Tom orHomenun akan. H.M.
AMOCOB OTMEYAET, YTO COBPEMEHHBIN YEIOBEK CTAIKUBAECTCS C TPEMS IOPOKAMHU: HAKOIUIEHHEM OTPHULATEIbHBIX
Mo 0e3 usndeckoil pasrpys3ku, nepeejaHieM W THIOJUHAMUEH (MM, KaK ee ellle Ha3bIBaloT, «CIENIKON
CUI»).

DaKTOPHI PHCKA 310POBbS COBPEMEHHOI'0 YeJI0BeKa

Daxmopul pucka 3a001e6aHUli-3TO YCIOBUS, OTPHUIATEIILHO BIMSIONINE Ha 370poBbe. HemocpencTBeHHas
npudnHa 3abosieBaHus (3THOJNOTMYEcKHEe (HaKTOPbI) HPSMO WIIM OIOCPEIOBAHO BO3ACHCTBYET HA OPraHH3M,
BBI3bIBasl B HEM [ATOJIOTHYECKHE W3MEHEHHSA. OJTHOJOTHYEeCKHe (PakTOpsl MOTYT OBITh OaKTepHaTbHBIMHU,
(pM3HYECKUMH, XUMHUYECKUMHU, COIIMATIBHBIMU H T.JI.

Yame Bcero pasBuTHE OOJIE3HM BBI3BAHO cOYETaHHMEM (DaKTOPOB pHUCKa M HEMOCPEACTBEHHBIX NPUYMH
3a00J1eBaHus, TOITOMY TPYIHO ObIBA€T BBIACIUTH HEMIOCPEACTBEHHYIO IPUUNHY OOJIC3HU.

Paznuuaror (dakTopsl pucka mepBHuYHble W BTOpu4Hble. K nepguumvim  oTHOCATCS  (haKTOPBHI,
HETIOCPEACTBEHHO OTPHULATEIbHO BIMAIOLUIME HA 370POBbE: HE3AOPOBBI 00pa3 KU3HM, 3arpsA3HEHHE
OKpy’Karomieil  cpeisl, OTSrOLICHHAs  HACIEACTBEHHOCTb,  HEYIOBIETBOpUTENbHass  pabora  ciyxO0
3npaBooxpaneHuss u T.J. K emopuunviv ¢daxTopaM pUCKa OTHOCATCS 3a00JCBaHUS W HAPYIICHUS, KOTOpHIC
OTATOIIAIOT TEYEHHE JPYTUX 3a00JIeBaHUI: caxapHbBIN AuadeT, aTepoCKIIepO3, apTepranbHas THIEPTEH3Us U T. 1.
Kaxnoe n3 Takux 3a00jeBaHWMil B TOW WJIM MHOW CTENEHH CKAa3bIBAETCS HA JEATEIBHOCTH KaK OTAEIBHBIX
(hyHKITMOHANBHBIX CUCTEM, TaK M BCETO OPTaHM3Ma B IIEJIOM.
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ROBOT CORRAHIYYOSINDOKI TEXNOLOJI INKIiSAFLAR VO UROLOJI
CORRAHIYYODOKI YERI

Xiilasa

Tadqiqatimizda miiasir texnoloji inkisaflarla urologiya sahasinds robotik corrahiyyenin yeri miizakirs edilir.
Son 15 ilds robotik carrahiyys ilo bagh basgicallondirici inkigaflar var. Bu inkisaflarda uroloji corrahiyys 6n
planda idi. Urologiya praktikasinda robot corrahiyyasinin yeniliklori sayasinds adi laparoskopiyada bozi texniki
mohdudiyyatlor aradan qaldirildi. Rekonstruksiya tolob olunan carrahiyye amoliyyatlarinda adi laparoskopiyanin
texniki mohdudiyyati vo amoliyyat ¢atinliyi robotik carrahiyys ilo shomiyyatli doracads hall edilmisdir. Bu iistiin
ustiinliikloro baxmayaraq, yiiksok giymeot metodun on vacib catismazlig1r olaraq qalir. ©dobiyyatda robotik
corrahiyys ilo bagh miizakirslorin asas istigamoti giymetdir. Galocokds xarc problemi aradan qalxarsa, robotik
corrahiyys xilisusilo gismen nefrektomiya, piyeloplastika, radikal prostatektomiya vo radikal sistektomiya kimi
daha cox rekonstruksiya tolob olunan omoliyyatlar ii¢iin qizil standart iisul olacagq.
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Technological developments in robotic surgery and their place in urological surgery

Abstract

In our study, the place of robotic surgery in the field of urology with current technological developments is
discussed. There have been dizzying developments regarding robotic surgery in the last 15 years. In these
developments, urological surgery was at the forefront. Thanks to the innovations of robotic surgery in urology
practice, some technical limitations in conventional laparoscopy have been overcome. The technical limitation
and operation difficulty of conventional laparoscopy in surgeries requiring reconstruction have been resolved
significantly with robotic surgery. Despite these superior advantages, high cost remains the most important
disadvantage of the method. In literature, the main focus of discussions on robotic surgery is cost. If the cost
problem disappears in the future, robotic surgery will be the gold standard method especially for surgeries
requiring more reconstruction such as partial nephrectomy, pyeloplasty, radical prostatectomy and radical
cystectomy.

Keywords: robotic surgery, technological advances, robot in urology, technological development, urological
surgery

Giris

2000-ci ildo Amerika Qida vo Dorman Idarasi (FDA, Food and Drug Administration) torafindon Da Vinci
robot carrahi sisteminin (Intuitive Surgical, Sunnyvale, CA, USA) tasdiglonmasindon sonra son 15 ildo robot
carrahiyyasi diinyada genis yayilmigdir. Bazi miislliflor bunu bir inqgilab kimi izah etsolor do, digorlori bunu
sonayenin {Ustiinliiyli hesab edirlor, ¢linki ononavi laparoskopiyadan agiq bir istlinliiyiin olmasi holo siibut
edilmamis vo somarali bir amoliyyat metodu deyildir (Kaye, Mullins, Carter, 2015: 55-60). Robot amsliyyatinin
bozi iistiinliiklorine slava olaraq, carrahlar va xastalar tarafindon ¢ox maraqli bir sistem olaraq gabul edilon sorti
laparoskopiyanin bazi mohdudiyyatlori va bazar yoniimlii qiivvaler bu texnologiyanin siiratli yayillmasinda tosirli
olmusdur. Bu faktlar fonunda mdvecud texnoloji inkisaflar vo robot sisteminin uroloji corrahiyyadoki yeri
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aragdirmamizda miizakirs edilocokdir. Robot carrahiyyesinin iistlinliiklori vo ¢atigmazliglart miiveuddur. Bu giin
on ¢ox gobul edilon robot sistemi olan “usta-qul” (master-slave) sistemi, uzaqdan idaroetmo pultunda oturan vo
robotu idaro edon corrahdan ibaratdir. Bu sistem corrah {Ug¢iin daha rahat bir miihit tomin edir. Robot
corrahiyyasinda ikili 3 ¢ipli kamera ila aldo edilon sakil boyiidiilmiis (10-12X) 3 6l¢iilii goriintii verir vo sorti
laparoskopik 3 6l¢iilii sistemlordon daha aydin bir tesovviir yaradir. EndoWrist texnologiyasi ils tachiz edilmis
robot alatlor badon daxilindo manevr va tikis qabiliyyatini xeyli yaxsilasdirdi. Bu yolla, adi laparoskopiya ilo
miiqayisada badonin ¢atin oldo olunan bdlgalorinds daha rahat harokot etmok miimkiindiir. Bu, xiisusilo intensiv
yenidonqurma tolob edon omoliyyatlarda vacib bir dstiinliik tomin edir. Bu fstiinliiklors slave olaraq robot
carrahiyya diinyada “tele-corrahiyya" Kimi ¢cox forqli bir perspektiv toklif edir. Belalikla, 2001-ci ildo Marescaux
et al (Marescaux, Leroy, Gagner, 2014). Strasburqdaki bir xastoys, New Yorkdan 6115 km mosafods bir Zevs
robot sistemi ilo "transatlantik robot xolesistektomiya" omosliyyat1 edildi.

Yiiksok maliyya vo toxunma hissinin olmamasi robot omoliyyatinin asas ¢atismazliglaridir. Indiys qoder
texnoloji inkisaflar1 nazare alsaq, ¢ox yaxin golacokds yeni nasil robotlarin tam emosional robotlar olacagini
toxmin etmok olar. Bu sababdon robot omoliyyatinin on boyiik problemi maliyys xorci hesab edilo bilar.
Odobiyyatda birbasa maliyys xorci diger corrahi se¢imlorlo miigayise edon mohdud vo heterojen todgiqatlar
movcuddur. Bununla birlikdo, hazirki aragdirmalarda robot corrahiyyssinin hom laparoskopiya, ham ds agiq
omoliyyatlara nisbaton bir ¢ox amoliyyat liglin daha yiiksok maliyys xarclorin oldugu géstorilmisdir (Yang, Monn,
Bahler, 2014; Yu, Hevelone, Lipsitz, 2012). ©slinds, robot amaliyyatinin heg birinin xarcli bir amoaliyyat olmadigt
bildirildi (Lotan, 2012). ©dabiyyatda robot corrahiyyosi ilo bagl aparilan miizakiralorin osas istiqgamati
maliyyalosdirmadir. Golocokdo masraf probleminin hall oluna bilacayi halslik malum deyil. Bununla birlikds,
doyari neco azaltmaqla bagl bozi arasdirmalar var. Movcud bir arasdirmada, ligasyures vo damar mastiklori kimi
bahali alatlor ovozins “Hem- 0-lok klip”lari va s. istifado olunur. Daha ucuz materiallardan istifado etmoklo maya
doyari 40% azaldila bilacoyi gostorilmisdir (Delto, Wayne, Yanes, 2015). Bir isin doyoari bu sokildo azaldilsa da,
sistemin quragdirma dayari, illik istismar dayari v robotun qol maliyys xorclori nozars alinarsa, xorc somaraliliyi
probleminin uzun miiddst davam edacoyi disiiniiliir. Golocokds yeni nasil modellarin yayilmasi ila birinci
nasil modellorin qiymati azalda bilor.

Robot Carrahiyyasindaki mévcud texnoloji inkisaflar va galacok
Yeni nasil robotlar
“Intuitiv Surgical Inc.” torafinden istehsal olunan “da Vinci Xi” modeli kohna modellors nisbaton daha uzun
vallar vo inco alotloro malikdir. Bu sokilds, bir cox anatomik mokanda daha asan manevr toklif edir.Inco
incolonmis 8 mm kamera sayssindo forqli portlara goro sokillor farqli agilardan tomin edilo bilor. Kamera
va yeni gol qurulusu ilo eyni yerlords tokrar yerlogdirilmadon eyni vaxtda amoliyyat edilo bilar (Sokil 1).

Sakil 1. Da Vinci xi Sistemi.

Eindoven Texnologiya Universiteti torafindon hazirlanan portativ robot Sofie (Surgeon’s Operating Force-
Feedback Interface Eindhoven) qollardaki toxunma hisslorini (giic royi) birlasdirir; bu sayads corrahin alstlorin
tatbiq etdiyi gliciinii hiss etmasina imkan verir (Sokil 2).

Sakil 2. Sofiya Robot Sistemi.
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Bu inkigaf golocokds hisslara sahib olacaq robotlar ii¢iin ilk addim hesab edils bilor. Sirkot Adi Titan Medical
Inc. Amadeus (Toronto, Ontario, Kanada) torafinden hazirlanmus vo integrasiya edilmis telemanipulyator,
Washington Universiteti torofindon hazirlanmis Raven robot sistemlori golocokdo tele — omoliyyatlarin
asanlagdirilmasi iiglin hazirlanmigdir.

Yeni Alatlor

Robot omoliyyat1 zamani eyni vaxtda toxuma xarakteri vo patoloji haqqinda mslumatlarin olmasi iigiin
miixtolif todgiqatlar aparilir. Is1q yayan diod inteqrasiya edilmis alotlor toxuma oksigenlogmosini vo isemiyani
toyin etmok tg¢iin hazirlanmigdir (Roan, 2011). Stealth Station System (Medtronic Inc., USA) torofindon
hazirlanmis "Robotik Sinxron Tosvir Filizyon Sistemi" rentgen, kompiiter tomoqrafiyasi, maqgnetik rezonans
gorilintiilomo vo robotun ultrases miiayinesi kimi goriintli metodlarinin birlosmoesidir. Bu sokildo omaliyyat
zamani saokillor addim-addim ¢okilo bilor. Eyni montigls, elastografiya, spektroskopiya, histoloji tarama voya
nanohissociklor, patoloji marjlar (mosalon, corrahi marj) vo toxuma patoloji simvollart kimi digor
texnologiyalarin inteqrasiyasi ilo omoliyyat zamani miioyyon edilo bilor. Bu inkisaflar naticasindo balks do
golacokdos amoliyyatdan sonraki patoloji miiayinasina ehtiyac olmayacaqdir.

"ProPep Sinir Miioyyenlosdirma Sistemi" omoliyyat zamani makroskopik olaraq goriinmayon sinirlori
miloyyan etmok iigiin dyronilon bir sistemdir. Bu sayados sinir qoruyan amoliyyatin uguru artirila bilor vo erektil
disfonksiyon vo inamsizliq kimi agirlasmalar omoliyyatdan sonra tarixo c¢evrilo bilor. Digor texnologiya,
omoaliyyat zamani duman, ganaxma vo artiq madds yigilmasi sobobindon goriintiiniin itirilmosidir. Floshield
texnologiyas1 obyektivdo bir karbon qazi maneasi yaratmaq vo linzalar1 avtomatik vo tez tomizlomoklo bu
problemi aradan qaldirmagi hodafloyir. Bu timidverici tadgiqatlar sayasindo galocokds agir ganaxma olduqda
ac1q omoliyyata kegmok ovazino, qanla doldurulmus arazids tikislor atila bilor. Bu yeni aragdirmalarla slagodar
hazirda odobiyyat molumati yoxdur (Eljamel, Petersen, Valentine, 2013).

Robotik Laparo-Endoskopik Birtarafli Carrahiyys va Robotik Tabii Kiilvertdon Transluminal
Endoskopik Carrahiyya

Oyri ilan kimi qollar vo horiimgok corrahiyya sistemi laparo-endoskopik birtorafli omoliyyat
(laparoendoscopic single site surgery - LESS) vo tobii yetismodon (natural orifice transluminal endoscopic
surgery - NOTES) edilon transluminal endoskopik cerrahiyys ii¢lin nozords tutulmusdur. Bu amoliyyatlar adi
laparoskopik avadanliglarla texniki cohotdon ¢atin oldugundan, robototexnika - LESS (R-LESS) va robototexnika
- NOTES (R-NOTES) ideyasi irali siiriildii. 2009-cu ildo Kaouk vo digorlori Klivlend Klinikasinin gabaqcil
Laparoskopik vo Robotik Carrahiyys Moarkozindon (Kaouk, Goel, Haber, 2009) da Vinci S robotu (Intuitiv,
Sunnyvale, CA, USA) va c¢ox kanall1 tak port (R-port, Advanced Surgical Concept, Dublin, Ireland) istifads
edorak radikal prostatektomiya, radikal nefrektomiya vo par¢alanmis pyeloplastika hallarin1 taqdim etdi. 2011-ci
ildo eyni miollifin toqdim etdiyi ¢ox morkozli tohlilde R-LESS-in 1076 LESS hadisasinin 13% -do totbiq
olundugu bildirildi (Kaouk, Autorino, Kim, 2011: 998-1005). Sonraki miiddatde miixtalif morkazlor tocriibalorini
dorc etdilor. Ancaq odsbiyyatdaki aragsdirmalarin heg biri tosadiifi-perspektivli deyil. Movcud todqiqatlarda, R-
LESS, adi LESS ilo miigayisado bodondaxili tikis, alstlorin biikiilmesi veo parg¢alanma baximindan bazi
iistlinliiklore sahib oldugu gostorilmisdir. Digor torafdon, R-LESS, alotlorin toqqusmasi, komokgi iiciin kifayat
godor manevr sahasinin olmamasi va giris liciin daha bdyiik tosobbiis tolob edilmesi kimi catigmazliglara

malikdir. Bu problemlori aradan qaldirmaq tigiin yeni nasil da Vinci Tek saytli TM hazirlanmigdir (Sokil 3).

Sakil 3. Da Vinci tok saytli robot sistemi

Bununla birlikdas, sistem hala da inkisaf etmis sinaq morholasindadir. Eynils, R-LESS ii¢lin hazirlanmis robot
end effektlori (YRUK-a daxil edils bilan robot son effektlari) {igiin platforma Kolumbiya Universiteti tarafinden
tortib edilmigdir (Sakil 4). On bes mm kasiklo qarmn igarisino yerlogdirilo bilon YRUK platformasinin
forqlondirici xiisusiyyotlori; ki seqmento béliinmoyon paralel kinematik qurulusda ¢ox yiiksok manevr
qabiliyyatli qollara malikdir vo Gimumi ¢okisi comi 8,2 kq-dir. Hal-hazirda heyvan modellori iizorindo sinaq
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morhalasindo olan sistem galocokds R-LESS ticiin olduqca perspektivli olaragq qalir (Ding, Goldman, Xu, 2013;
Simaan, Bajo, Reiter, 2013).

Bundan olava, endoskopik sokildo yerlosdirilon vo kenardan kabelsiz idars oluna bilon intraabdominal
miniatiir robotlarla bagl islar siiratlo davam edir (Morgan, Olweny, Cadeddu, 2014: 58-65). Ancaq odabiyyat
hagqinda molumat halo méveud deyil.

R-NOTES haqqinda hsalo ¢ox mohdud molumatlar var. Kadavr modellorindo transvaginal R-NOTES
nefrektominin, transrektal R-NOTES nefrektominin vo adrenalektomiyanin totbiqliyi son zamanlar gostorilmisdir
(Laydner, Autorino, Isac, 2013; Eyraud, Laydner, Autorino, 2013). Bundan olave, 2012-ci ilds transvaginal hibrid
NOTES robotlu donor nefrektomiyast hadisasi bas vermisdi (Kaouk, Khalifeh, Laydner, 2012).

Sakil 4. Yerlosdirilo bilon robot ii¢ qollar single-site robot sistemi

Urologiyada Robot Carrahiyyasinin yeri
Urologiyada robot omosliyyatinin aparildigi osas amoliyyatlar radikal nefrektomiya, qismon nefrektomiya,
sado nefrektomiya, donor nefrektomiyasi, pyeloplastika, adrenalektomiya, ureteroneosistostomiya, radikal
prostatektomiya, radikal sistektomiya / neobladder vo sakrokolopeksdir. Bu hissads robotun genis istifads etdiyi
omoliyyatlar miizakira edilocok (Samarasekera, Kaouk, 2014).

Robot Yardimli Radikal Nefrektomi

Odobiyyatda, robotla komokei radikal nefrektomi (RRN) ilo laparoskopik radikal nefrektomiya (LRN) ilo
miiqayise edilon bir aragsdirmada, oxsar fasad derocslarinin (18%) vo daha uzun omoliyyat miiddstinin RRN ils
miiqayiso edildiyi bildirildi. Tadqgigatda, RRN-in lokallagdirilmis bdyrok hiiceyra karsinomasi (renal cell
cacinoma RCC) ti¢iin LRN-dan shomiyyatli bir iistiinliyiiniin olmadigi vurgulanmisdir (Hemal, Kumar, 2009: 89-
94). Onkoloji vo funksional uzunmiiddatli molumatlarin olmamasi vo yiiksok xorclor nozors alinmaqla, RRN
texniki tolob baximindan haddon artiq miialico hesab edilo bilor. Bununla birlikds, bazi mislliflor, RRN-nin
robotla komakei gisman nefrektomiya (RPN) (Rogers, Laungani, Krane, 2008) kimi daha miirokkob vo daha
rekonstruktiv omoliyyatlar ii¢lin faydali bir masq platformasi ola bilacayini iddia edirlar.

Robot Yardimli gqismon nefrektomiya

Ik RPN hesabat1 2004-cii ildo dorc edilmisdir (Gettman, Blute, Chow, 2004). Oton dovrde fakt seriyali,
miiqayisali aragdirmalar vo metaanaliz todqiqatlar1 dorc edilmisdir. ©dabiyyatda, 400 hadisoni shats edon on
boyiik tok markazli RPN seriyasinda 2.7% intraoperativ va 15.3% omoliyyat sonrasi fosad doracslari bildirildi,
bunun oksariyyatinin asagi daracali agirlasmalar oldugu bildirildi (Kaouk, Khalifeh, Hillyer, 2012). RPN va
laparoskopik gismen nefrektomiya (LPN) ilo miiqayisade oxsar naticalor erkon onkoloji naticolor, xastolonma,
xostoxanada qalma miiddsti, omoliyyat miiddoti, omsliyyatda qan itkisi vo ifsa doracelori baximindan
bildirilmigdir. Bununla birlikdo, RPN-do daha qisa isti isemiya vaxti var (Aboumarzouk, Stein, Eyraud, 2012).
Biitiin bu molumatlara asason RPN-nin LPN-s etibarli alternativ oldugunu séylomoak olar. Bununla birlikds, RPN-
in uzun miiddatli onkoloji naticalori vo bdyrak funksiyasina tosiri barads hals kifayst qodsr molumat yoxdur.
Golocokdo LPN-in LPN-ni uzunmiiddatli naticalorinin dorc edilmasi ilo avaz eds bilacayini prognozlagdirmaq
olar.

Robotik Yardimli Pyeloplastika

Robotla komokgi pyeloplastika (RP) vo laparoskopik pyeloplastiya amoliyyat middsti, ugur ve fosad
doracalari baximindan oxsar noticalors malikdir. Ancaq bu naticolorin oksariyyati pediatrik todqiqatlardan galir
(Sukumar, Sun, Karakiewicz, 2012). Yetkinlorde RP ilo olagoli mslumatlar ¢ox mohduddur. RP-nin yerini
aydinlasdirmaq ii¢lin daha ¢ox is tolob olunur.

Robotik Yardimli Laparoskopik Radikal Prostatektomiya
Robot amaliyyati urologiyada deyildikdo agla galon ilk sey radikal prostatektomiyadir. 2000-ci ilds robotla
komokei laparoskopik radikal prostatektomiya (R-LRP) Binder vo Kramer (Binder, Kramer, 2001) torafindon
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toyin edildikdon sonra, R-LRP bir ¢ox inkisaf etmis morkozdo lokallasdirilmig prostat xorgonginin idara
edilmasinds standart bir yanasma halina goldi. Bununla birlikds, adobiyyatda qizil standart kimi gobul edilon R-
LRP-ni LRP vo agiq radikal prostatektomiya (ARP) ilo miiqayiso edon he¢ bir dolil soviyyasi yoxdur.
Mboslumatlarin oksoriyyati siibut saviyyslari 2 vo 3 ils aparilan todqiqatlardan galir.

R-LRP-nin uzunmiiddatli onkoloji naticalori (biokimyavi tokrarlanma, xastolik olmadan sag galma) barada
kifayoat godor molumat yoxdur. Buna goro R-LRP-nin onkoloji effektivliyini giymatlondirmok ti¢tinon etibarli
parametr corrahi marja pozitivliyi kimi qabul edilir. Yaxs1 hazirlanmis islorin metaanalizinds, R- LRP-nin diger
iki tisulla oxsar vo ya daha asag1 corrahi marja pozitivliyina sahib oldugu bildirildi (Tewari, Sooriakumaran, Bloch,
2012: 1-15; Coelho, Rocco, Patel, 2003-2010: 15). Orta miiddatli (5 illik) onkoloji naticalorin (biokimyovi
tokrarlanmadan sag qalma) tohlil edildiyi retrospektiv arasdirmada hor ti¢ iisul arasinda forq olmadig: bildirildi
(Magheli, Gonzalgo, Su, 2011).

R-LRPnin ARP ilo miiqayisade daha az qan itkisi vo daha az transfuziya nisbatino sahib oldugu vo
omoliyyatdan sonra timumi agirlagsmalar baximindan minimal dstiinlikklora sahib oldugu bildirildi (Novara,
Ficarra, Rosen, 2012). R- LRP-nin LRP vo ARP-dan iistiin Gistiinlityii funksional naticalordir (davamliliq vo erektil
funksiyanin yaxsilagdiriimasi). Coelho et al. (Coelho, Rocco, Patel, 2003-2010) torofindon yaxsi hazirlanmig
miiqayisali todqgiqatlarin metaanalizinde R- RP daha yiiksok orta davamiyyeato sahibdir (R-LRP: 92%, LRP:
84.8%; ARP: 79%) va 12 ay toqibds potensial nisbatlari (ikitorafli sinir). qoruyucu R-LRP: 93.5%; ikitorafli sinir
goruyucu LRP: 54%). Ficarra et al. Oxsar naticalor (Ficarra, Novara, Rosen, 2012; Ficarra, Novara, Ahlering, 2012)
torafindon aparilan son meta analiz todqiqatlarinda bildirilmisdir. Biitiin bu sahslordo (davamlilig, potensial,
fosadlar vo onkoloji molumatlar), corrahin tocriibasi vo klinikanin davranis hacminin giiclii prognozlasdirici
amillor oldugunu nazors almaq lazimdir (Montorsi, Wilson, Rosen, 2012).

Robot sisteminin qurasdirildigi bir ¢ox klinikada dslil saviyyasinin dyronilmomasi vo daha yiiksok xarclorin
olmasina baxmayaraq, adi laparoskopiya vo ya agiq omoliyyat yerino robotik corrahiyys ilo radikal
prostatektomiya islori aparilir. Buna tosir edon osas amillor; agiq omoliyyatin morbidliyi, radikal
prostatektomiyada adi laparoskopiyanin ¢atinliyi, R-LRP-nin daha yaxs1 funksional naticalari vo corrahlarin robot
sistemini monimsamasi.

Robot Komoyi ilo Radikal Sistektomiya

Ik olaraq, 2003-cii ildo Prof. Menon et al. (Menon, Hemal, Tewari, 2003), robotla dostoklonon radikal
sistektomiyanin (RRS) totbiqive etibarlilig: cari tadqiqatlarla siibut edilmisdir. Comi 962 hal olan 14 tadqiqatin
cari metaanalizindo, aciq radikal sistektomiya ilo miigayisodo RRS-nin gan tokiilmasi, perioperativ transfiizyon
doracasi, perioperativ agirlagsmalar, daha ¢ox limfa diiyilinlorinin ¢ixarilmasi vo xastoxanada qalma baximindan
uistiinliikli oldugu bildirildi (Li, Lin, Fan, 2013).

RRS-do sidik ifraz1 keollodaxili vo ya ekstrakorporeal sokildo hoyata kegirilo bilor. Beynoslxalq robot
sistektomiya konsertiumu torofindon aparilan miiqayisali bir todqiqatda, omoliyyatdan sonraki ilk 90 giindo
kollodaxili dalgalanmanin daha az agirlasma riski ilo oslagoli oldugu bildirildi (Ahmed, Khan, Hayn, 2014).
Cevrilmoa texnikasinin segilmosi corrahin tocriibasindon vo {stiinliiklorindon asilidir. Bununla birlikdo, oksor
markazlords kolladaxili metodun ¢atinliyi va agirlasmasi sobabindan ekstrakorporal taxribata mini-laparotomiya
ils uistiinliik verilir.

Bu giin qizil standart metod, se¢ilmis xastolords oazolo invaziv kisasi xarg¢ongi va yiiksok riskli geyri- invaziv
kisasi xarganginds pelvik limfa diiyiiniiniin par¢alanmasi ils a¢iq radikal sistektomiya olaraq gobul edilir. RRS
perioperativ vo uzunmiiddatli fosadlar baximindan aciq radikal sistektomiya ilo miiqayise edilo bilor. Bununla
yanasi, uzun middstli onkoloji tohliikasizlik vo RRS-nin effektivliyi ilo bagli doqiq bir molumat yoxdur.
Golocakds uzunmiiddatli onkoloji naticalari ila, uroloji carrahiyyadoki yeri aydin olacag.

Robot Komayi ilo Sakrokolpopeksiya
Robotik sakrokolpopeksiyant (RS) agiq ve laparoskopik iisulla miiqayise edon islor olduqca mohduddur.
Movcud tadgigatlarda, RS-nin etibarli va tasirli oldugu, agiq texnika ilo oxsar miialico nisbatlari oldugu (95-
100%), daha siiratli barpa miiddati vo agiq texnikadan (Geller, Siddiqui, Wu, 2008) daha az xastalonma oldugu
gostorilmisdir. RS-ni sorti laparoskopiya ilo miiqayise edon bir randomiza edilmis bir tadqiqatda, bir illik taqibds
(Paraiso, Jelovsek, Frick, 2011) funksional naticalor baximindan heg bir forq tapilmadi. RS-nin doqiq yeri ii¢iin
xtiisusils sorti laparoskopiya ilo miigayisaolunan uzun miiddstli malumatlar lazimdir.

Noatica
Robot carrahiyyasi bir ¢ox sahads oldugu kimi uroloji amaliyyatlar ticlin do ¢ox forgli bir perspektiv toklif
edir. Bu ¢argivado, xiisusils siiratlo qloballasan diinyada tele-corrahiyys 6niimiizdaki illorde daha ¢ox giindomdoa
olacaqdir.
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Robot amsliyyatinin ilk tetbiqindon 15 il sonra, uroloji tatbiglords yeri vo movqeyi aydinlasmaga basladi.
Xiisusilo daha ¢ox rekonstruksiya talob edon uroloji omsoliyyatlarda digor iisullara ohomiyyatli {iistiinliiklor
verildiyi gostorilmisdir. Osas ¢atismazliq olan maliyys xarc somaraliliyi, biitiin robotomaliyyatlar1 {i¢iin miizakira
moévzusudur. Yeni ¢ixan texnologiyalar maliyys xorc yiikiinii baraborinds gotiracokdir. Ancaq zaman ke¢dikco
kiihno nasil sistemlorin timumi dayeri azaldila bilor. Goalocokds, xorc problemi shomiyyetli doracads aradan
qalxsa, robot carrahiyys intensiv yeniden qurulma tolob eden uroloji omsaliyyatlar {igiin, xlisusan do gismen
nefrektomiya, pyeloplastika, radikal prostatektomiya vo radikal sistektomiya ticiin qiz1l standart metod olacaqdir.
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Xiilasa

Cirklonmis ¢ay suyunun 6ziiniitomizlonmasing tesir edon parametrlor arasinda funksional slagonin miiayyon
edilmasi {i¢iin 6l¢iilii analiz metodunun totbiqi.

Su canli kainatin varligini tomin edon yegano kimyoavi birlosmadir. Caylarm, gollorin vo diger su
moanbolorinin ¢irklonmasi insan saglamlig: ilo bilavasito bagh oldugundan kimyacilarn, fiziklorin, biologlarin,
hokimlorin, cografiyacgilarin diqgetini colb edon tobii Oziiniitomizloms prosesidir. Moaqalode 6lgma tohlili
metodundan istifado etmoklo caylarda tobii Oziinlitomizlomo prosesino tosir edon osas parametrlor arasinda
funksional olagolorin strukturu haqqinda moalumat verilir. Tacriibalori diizgiin planlagdirmaq va naticalorin
islonmosino sorf olunan vaxti azaltmaq iiciin dlgmo {isulundan istifado edilmisdir. Ilk 11 doyisenin montigi
paylanmasi naticasinds tocriibalorin sayini azaltan yeddi 6l¢gmas alindi.
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Application of the analysis method for self-purification of polluted river water

Abstract

Application of the dimensional analysis method to determine the functional relationship between parameters
that affect the self-purification of polluted river water.

Water is the only chemical compound that ensures the existence of a living universe. Since pollution of
rivers, lakes and other water sources is directly related to human health, it is a natural self-cleaning process that
attracts the attention of chemists, physicists, biologists, doctors and geographers. The article provides information
on the structure of functional relationships between the main parameters that affect the natural process of self-
cleaning in rivers using the method of measurement analysis. The measurement method was used to correctly
plan the experiments and reduce the time spent processing the results. As a result of the logical distribution of the
first 11 variables, seven measurements were obtained, which reduced the numberof experiments.

Keywords: polluted rivers, self-purification, measurements, analysis, living world
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Giris

Su 6z anomaliyalar1 ils canli alomin mévcudlugunu tomin edon yegans kimyovi birlosmadir. Gol va cay
sularinin oksigen qazi ilo zonginliyi-canlilarin hoyat goraitinin asas gostaricisidir. Tobii su monbalari tobistin nadir
hadisosi Sayilan oziiniitomizlomo mexanizmina malikdir. Oziiniitomizloma-cirklonmis caylarin (kanallarin),
gollarin vo digor su manbalarinin ilkin xassasinin yeniden barpa olunmasina yonalmis tabii kimyevi, fiziki vo
bioloji proseslor macmusudur. Suda holl olmus oksigenin miqdar1 onun ekoloji vo sanitar vaziyystinin
qiymatlondirilmasi ticlin mithiim shomiyyat kasb edir (Zaripov, Abzalilov, Kosterina, 2015: 101).

Molumdur ki, mehsuldar qiivvelorin inkisaf soviyyasi asagi olan dovrlorde insanin tebisti doyisdirmok {iglin
gostordiyi foaliyyot yalmz ayri-ayri yerlords tobii miihito ohomiyystsiz doraceds tosir edirdi. Taebii miihit insan
faaliyyotinin long inkisafina uygunlasa bilirdi. Indi iso insan foaliyyoti siirotlo inkisaf etdiyi iiciin tobiotin
Oziinlitomizloms mexanizmi ¢ox zaman bu inkisafin siirotine uygunlasa bilmir. Bu da suda yasayan canlilarin kiitlovi
Oliim riskini artira bilorr. Suda hell olan oksigenin miqdar1 bir-birinin aksina yonalmis iki prosesin stiratlori forginden
ashidir. Bu proseslordon biri oksigen qazinin armasi, digori iSo azalmasi istigamotinds bas verir. Su manbolarinin
kimyavi maddaloarlo ¢irklonmasi onda oksigen ¢atigmazligina sabob olur vo asagidaki kimi ifads olunur:

ACo, =Co —2C (1)
Burada ACo, -oksigen catismazligi; Co-tullantilarla ¢irklonmomis suda holl olmus oksigenin qatiligi; ¥, C-

suda holl olmus oksgenin kimyavi (maddolorin oksidlogmosing), biokimyavi (bakteriyalarin tonaffiisiing) vo
bioloji (canlilarin tonoffiisiing) proseslors “xorclondiyi” timumi miqdaridir (Vlasov, Murin, 1990: 176).

Oksigen gazinin suda holl olmasini siiratlondiron amillor asagidakilardir:

1. Absorbsiya. Absorbsiya prosesi “atmosfer havasi-su” sisteminde bas verir. Henri qanununa gors, sabit
temperaturda (T=const ) agag1 tozyiq rayonunda absorbsiya olunan qazin miqdar1 tozyiqls diiz miitonasibdir, yani Co =
a - P. Molumdur ki, atmosfer tozyiginin normadan konara ¢ixma hallar1 miisahido edilir (Pmin < 760 mm.c.siit < Ppax)
Bu sababdon do, suda hall olmus oksigenin miqdar olgiilorken, atmosfer tozyiqi, bir qayda olaraq, nozars alinir.
Oksigen gazinin suda holl olmasina tosir gostaran amillordon biri do temperaturdur. Sabit tozyiqds (P = const)
temperaturun artmasi oksigen qazinin suda hall olmasii azaldir. Odur ki, suda hall olmus oksigenin miqdar1 payiz
foslinds daha ¢ox, qisda ise, buzlasma ilo oslagadar olaraq, az olur. Su hdvzslaring yiiksok temperatura malik sularin
axdilmasina qoyulan qadagalar da, mohz bununla baghdir, ¢linki oksigenin midari azala biler.

2.Cayin axin rejimi. Caylarin axin rejimi, yoni onun turbulentlik doracasi ilo baglidir. Turbulentlik doracasi
artdigca oksigenin suda hollolma prosesi da siirstlonir. Umumiyyatlo mayelorin axin rejimi miixtolif amillordon
ashdir: mayenin ozliliyt (1), onun sixligi (p), orta axin siirati (P,r) Vo darinliyi (H).

3.Suda hall olmus oksigen gqazinin azalmasi iizvi Vo geyri-tizvi maddalorin -Fe2+, Mn2+, NO-, NH*, CH.,
H,S oksidlosmasina, bioloji va biokimyavi proseslords istirak etmasi ilo slagslidir. Suyun duzlulugunun (Sv)
artmasi oksigenin suda hsll olma siiratinini azaldan amillordon biridir (Arkhipov, Konovalenko, 2016: 88).

Isin mogsadi. Odabiyyat molumatlari garcivasindo caylarin (kanallarm) dziiniitomizlomosi prosesine tosir gdstaran
osas amillari miloyyan edib, onlarin arasinda funksional asililigin strukturunu miisyyan etmakdan ibarotdir.

Goriindiiyii kimi, ¢ay sularinin 6ziiniitomizlomasi prosesine tosir gostoran amillorin say1 kifayot qodar ¢oxdur.
Odur ki, bu tobii prosesi birbasa diferensial tonlik vo Yya tonliklor sistemi ilo tosvir olunmasini
mohdudlasdirir (Spitsyna, Taseyko, 2018: 248-262; Kuzmina, 2007: 12). Bu ciir moesalalorin hallinds 6lgiilor
nozoriyyesinin totbiq edilmosi daha mogsadouygundur. Umumiyyatla, élgiilor nozoriyyasi fizika, mexanika vo
s.elm saholorindo miixtalif mosalolorin hall edilmasi ti¢lin empirik disturlarin axtarilmasinda, doyigson
komiyyatlorin say1 ¢ox olarsa, onlarin azaldilmasinda, holl edilocak problemlarin hallinds asas tonliklor molum
deyilsa, prosesin modellagdirilmasi iiclin oxsarliq meyarlarinin yaradilmasinda istifado edilir (Bruk, Stasenko,
2017: 5-40; Bridzhmen, 2001: 148). Belaliklo, yuxarida deyilonlori nazaro alib ¢ay sularinda 6ziintitomizlomasi
prosesinin miixtalif amillordon asliligini ifafs edan tonliyi timiimi sokilds asagidaki kimi tasvir edok (cadval):

f@Con,P,H,p,Cr, P,Sw, 1,1, T1,t4=0 (2) voya
ACo2 = f(Ck,P,H,p,P,Sw, 11, Ty, t) 3)

Funksional asililigin miioyyan edilmasi tigiin = —teoremindan istifads edilir. Bunun ti¢iin bazis kemiyyatlor
secilir (P, H, p, t). Bazis kamiyyatlorin se¢iminin dogru olmasini tosdiq edon fakt onlarin 6lgti vahidlarindan
tortib olunmug matrisin determinantinin sifirdan forgli olmast ilo miiayyan edilir:

P H pt
11-30

0010,y .
~1000
0001

U/
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(2)-ci ifadedon goriindiiyii Kimi, doyisenlorin say1 n=11 §ACoo, P, H, p, Ck, P, Sw, i, I, T1, t§, osas olgiilorin

say1 iso m=4, yani [L], [M], [T], [0]. Belaliklo, Bukingem teoremina gora, dl¢iisiiz qruplarin say1 k=n-m=11- 4=7
olmalidir (8).

Cadval - Oziitamizloma prosesina tasir edan amillar F@Coo,P,H,p,Cx, P,Sw,1,T1,1,t§= 0

Faktorlarin ad1 Parametrlorin | Olgiilorin
isarasi formulu
Oksigen gatismazlig ACop M/L3
Cayn axin siiratinin orta giymati P L /7
Cayin Xotti 6lgiisii(orta dorinliyi) H L
Cay suyunun sixlig1 p M /L3
Cirklandiricinin suya tokiildiyii noqtodoki qatilig: Cr M /13
Atmosfer tozyiqi P M
/LTZ
Suyun mineralligi (suyun duzlulugu) Sw M /13
Suyun ozliliyi M
M yu H /LT
Cirklondiricinin ¢aya tokiildiiyli noqtoadon baglayaraq onun harokot l L
yolunun uzunlugudur
Temperatur gradienti T1 L—1p
Temperatur t 0

Olgiisiiz parametrlorin ¢ixarilmasinda qobul edilmis dord kemiyyatin P, H, p vo t elo kombinasiyasini segmok
lazimdir ki, tonlikdoki yerds galan komiyyatlorin 6l¢ii vahidlorini almaq miimkiin olsun va bdlma naticasinds
alinan parametr 6l¢iisiiz olsun (Protogonov, Semenov, Simirov, 2019: 29).

Bu parametrlori alag. Coz kamiyyati tigtin:

M
o= ACo2 : L3 _ >1LOMOT 0
1 L ol g1~ ¢
PalHB1p
y1eo1

%0 L L3 (9)61
L—3+0(1+,31—3]/1T—0(1M1+)/1951 = 10707040
L, T, M 6-nin stlorini borabarlogdirib hall etsok, asagidakini alariq.
—3+al+p1-3y1=0

—al=0 o o o 3

14y1=0 © al=0;1=0;y1=-1;61=0
) 51=0
Ustlari yerins yazsaq, 6l¢tisiiz parametr bu sokildos olar:

C

m =222 ()
¢k kamiyyati ticiin: M
T = ck : L_3 - LOTOMOGO

2 L 4,2

Pa2HF2pY 4o 45 052

2¢62

VA
T9 f
L—3+a2+[?2—3y2T—a1M1+y2952 = 1,070,/060
L,T,M 6-nn stlorini borabarlosdirib hall etsok, asagidakini alariq.
—34+a2+p2-3y2=0
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—a2=0 © a2 =0;2=0;y2=-1;62=0
1+y2=0

52=10

Ustlori yerino yazsaq, 6lgiisiiz parametr bu sokilds olar (10):

Z@ (5)

p
Sw Komiyyati ti¢iin:
M

T = sw ; L3 = LOTOMOQO
3 3HB3,y3463 L @3 M Y3
pa HB py t = 3
73 f rLg 093

[—3+a3+p3-3y3T—a3py1+y3gé3 — [0T0)7090

L, T, M @-nin istlorini barabarlosdirib hall etsok, asagidakini alariq.
—34+a3+p3-3y3=0

—a3=0
3=0;3=0;y3=-1;63=0
14+y3=0 % « g v
. - 63=0 )
Ustlori yerins yazsaq, 6l¢iisiiz parametr bu sokildo olar:
Lo ©
P
p kamiyyati iiciin:
M
T4 — parpphpyicor i? = LoTeMeee
at patd"

g L 13 got
L—1+a4+ﬁ4—3y4T—2—a4M1+y4964 = L[0T0p1090
L, T, M 6-nn stlorini borabarlosdirib holl etsok, asagidakini alariq.
—1+ad+p4—3y4=0
—2—a4=0
4=-2p4=0; y4=—1;64 =
1+ya=0 @@ =0y 04=0
} 64=0
Ustlari yerina yazsadq, 6l¢iistiz parametr bu sakilds olar (11):
P
T4 = p2p (7)
u Kamiyyati tiglin:

M
nooo LT, —
Ts = pasppsprs —wspegle—— = LOTOM06°

if L L3 gos
L—1+a5+BS—3y4T—2—a5M1+y5955 = 107077090
L,T,M 6-n tstlorini borabarlosdirib hall etsok, asagidakini alariq.
—14+a5+p5-3y5=0

—1—-a5=0
1475 =0 @u5=-1;p5=-1,y5=-1; 65=0
) 65=0
Ustlari yerina yazsaq, 6l¢iisiiz parametr bu sokildos olar:
7‘[5 =_H4
P Hp
buradan L
s

T1 kamiyyati tictin: = Re (Reynolds odadi)
T = T1 ; f_ - LOTOMOGO
6  pabpB6,y6156 i M YO
pYot t)f@ 5 5 e @
[,2+a6+p6—-3y6—1-abpry69s6 — [0T0x7090
L, T, M 6-nn tstlorini borabarlosdirib hall etsok, asagidakini alariq.
—14+a6+p6—-3y6+356=0
—a6=0 y6 =0
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1+866=0 a6 =0;56=-1; y6 = 0,66 = —1
Ustlori yerlna yazsag, ol¢iisiiz parametr bu sokilds olar:

| komiyyati tigiin:
1
Pa7HB7 py7t67

7 = @ moﬂf = LOToMOQo

qvo L L3 957

L1+a7+ﬁ7—3y7T—a7My7967 — LOTOMOQO

L, T, M 6-nin istlorini barabarlasdirib hall etsok, asagidakini alariq.
1+a7+B7-3y7=0

_]‘f;fo ©u7=0;7=-1;y7=0;, 67=0
) §7=0
Ustlari yerins yazsaq, 6l¢iisiiz parametr bu sokildos olar:
= A8Co2 _ I_ (10)

T, =

p H
Belalikls, (3)-cii ifadani asagldakl sokilds yazmagq olar:
ACO2 :f( Ck Sw _P ’ ,T1H _) (11)
p’ p’ Py PHp Tt
gll) -ci ifadonin xiisusi holli asagldakl kimi olar:

=404 0 (12)

p
80— p -w 0 (13)
S, -oioc 149

p
602 _ . (PHP> (15)
A—C%Z —_ E (TlH)e (16)

p
oz _ . a«{ (17)

(12) 17 Ifadalsrds A,a; B,b; C,c; D,d; E, e va F, f sabitlorinin adodi qiymati tocriibi yolla, an kigik
kvadratlar tisulunu totbiq etmoklo miioyyan edilir (12).

Noatico
1.Odobiyyat aragdirmalar1 vo fiziki tohlil ¢orgivasindo g¢irklonmis ¢ay sularinda bas veron tobii Gziinii
tomizlomo prosesing tasir gostoran bir sira amillor miioyyon edilmisdir;
2. Eksperimentlorin diizgiin planlasdirilmasi, aparilmasi vo noticonin emal edilmasina sorf olunan vaxtin
azaldilmasi {i¢lin 6l¢iilorin analizi tisulu totbiq edilmosdir;
3.1k gotiiriilmiis on bir doyison kemiyystdon €Co,, P, H, p, Ci, P, Sw, t, I, T1, t§ montigi paylanma

naticasindo, yeddi 6l¢iisiiz kompleks alinmugdir: (802 | Ck, Sw, b _E TwH_ l)
pp pPZpPHpt' i
Oddabiyyat
1. Zaripov, M., Abzalilov, D., Kosterina, Ye. (2015). Zadachi matematicheskoy ekologii i paket Maxima. Kazan.
101s.

2. Vlasov, A., Murin, B. (1990). Yedinitsy fizicheskikh wvelichin v nauke i tekhnike: Spravochnik. M.:
Energoatomizdat, 176 s.

3. Arkhipov, V., Konovalenko, A. (2016). Praktikum po teorii podobiya i analizu razmernostey. Tomsk. 88 s.

4. Spitsyna, T., Taseyko, O. (2018). Kompleksnyye kriterii samoochishcheniya vodotokov. Vestnik Tv GU.Seriya
«Biologiya i ekologiya». Ne 2, 5.248-262.

5. Kuzmina, 1. (2007). Soderzhaniye rastvorennogo kisloroda v vode. Metodicheskaya ukazaniya. Velikiy
Novgorod. 12 s.

6. Bruk, YU., Stasenko, A. (2017). Metody razmernostey i kachestvennyye otsenki fizicheskikh velichin, tom 16,

Ne 1, s.5-40.

Bridzhmen, P. (2001). Analiz razmernostey. Moskva. 148 s.

8. Nauchno-populyarnaya entsiklopediya «Voda Roscii». https://water-rf.ru/Glossoriy (Baxilma tarixi 19.07.2019-

40

~



TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 01/02 / 42-45
NATURE AND SCIENCE International scientific journal. 2020 / Ne 01/02 / 42-45

cuil)

9. Protogonov, A., Semenov, V., Simirov, A. (2019). Kachestvennyye metody v fizicheskikh issledovaniy.
Nizhniy Novgorod. 29 s.

10.  https://www.mdpi.com/2076-3417/12/3/1549

11.  https:/imwww.mdpi.com/2073-4441/11/7/1505

12.  https://iwww.intechopen.com/chapters/58138

ISSN 2707-1146 / Print

Gondarilib: 09.09.2019 Qabul edilib: 08.11.2019

41


https://www.mdpi.com/2076-3417/12/3/1549
https://www.mdpi.com/2073-4441/11/7/1505

TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 01/02 / 42-45 3 .
NATURE AND SCIENCE International scientific journal. 2020 / Ne 01/02 / 42-45 ISSN 2707-1146 / Print

DOI: 10.36719/AEM/2020/02/42-45
AlTeKkHH Aramyca roi3bl AXyH/10Ba
Bakunckuit CliaBssHCKHI YHUBEPCUTET
JTOKTOp OMOIOTHIECKHX HAyK
aytekin@gmail.com

®OPMHUPOBAHUE SKOJOTIMUYECKOM KYJbTYPbI MJIATIINX IKOJbHUKOB
HA YPOKAX IIO3HAHUSA MUPA

Pe3rome

[IpencraBnenHas cTaTbs MOCBAIIEHA ITOMCKY MyTeH (POPMHUPOBAHUS HKOIOTHIECKON KYJIBTYPHI Ha 3aHITHIX
«}KI/I3HCHHI)IG 3HAHUD). 3ILCCL JKC pa3bACHAIOTCA CYHIHOCTh MOHATUA IKOJIOTUUECKOH KYJbTYPbI U OCOGCHHOCTI/I
3KOJIOTHUYECCKOI'O 06p330BaHI/ISI. HyTI/I U MCTOABI DJKOJOI'MYECKOI'0 BOCIHUTAHUA MJIQAMINX MIKOJIBHUKOB
oOcyxnaroTcst Ha ypokax «llozHanme xu3HU». OTMedaeTcs, 9TO (OPMHUPOBAHHE SKOIOTHUECKON KYIBTYpPHI
HAYUHACTCA C HAYAJIBHBIX KJIACCOB. 3,Z[CCL I/ICCJ'ICI[yeTCH ypOBeHI) 3KOJIOTUYCCKOT' O 06paSOBaHI/IH IIKOJIBHUKOB B
coBpeMeHHoe BpeMmsl. J{J1s ee MOBBIIEHUS! pEKOMEHIYIOTCSI METOJIbI ¥ (popMBbI 00yueHus JKuzHeHHbIM 3HaHHUSM. B
3aKJIIFOUCHUEC TIOABOIATCA HUTOI'M HCCICOOBAHUS. KJ]IO‘ICBI)IG CJIOBA: DJKOJIOIHA, 3JKOJOTHYCCKasA KYJIbTypa,
MIaOIINC IMKOJBbHUKH.

K'fuoueebte Cjloea: 3KOJlocuA, dKojlocudecKkds Kylbmypd, Mﬂa()wue WKOJIbHUKU, pa3eumusl, IKoJ1ocuvecKkoe
eocnumaHue
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Formation of ecological culture of junior pupils in the lessons of knowledge of the world

Abstract

The article is devoted to finding ways to form an environmental culture of primary school students in the
lessons of Knowledge of the world. It also reviews the essence of the concept of ecological culture and features
of environmental education. Lessons of Knowledge of the world for junior pupils focus on ways and methods of
environmental education. It is noted that the formation of the ecological culture begins with the elementary
grades. The students' environmental education level in the modern era is being investigated. Methods and forms
of the lessons of Knowledge of the world are recommended for its enhancement. In conclusion, the results of the
study are summarized.

Keywords: ecology, ecological culture, younger students, development, ecological education

Beenenue

B coBpemeHHBII MepHOJl SKOIOTUYECKUE MPOOJIEMBI UMEIOT BEChbMa MAaCIITAOHBIH XapakTep W 3aTparuBaroT
Bcé HaceneHue 3Jemnu. Ha HbIHemHeM sTame pas3BUTHS COLMYMa OCOOYIO OCTPOTY MNPHHUMAIOT BOINPOCHI
9KOJIOTHUYECKOT0 BOCIIUTaHUS. BCskuil yenoBek 00s3aH OCO3HATh CBOIO OTBETCTBEHHOCTH IEPEIl OKPY)KaroLIen
Cpeoi M TPSIyIIUMHU TOKOJIEHUAMHU Jrofei. CreoBaTeNIbHO, 3KOJIOTMUECKOe BOCIUTAHHUE JeTell He00X0AnMO
HayMHaTh C CAaMOTr'0 PAHHEro JeTCTBA. BTOpas cTymneHs mocie AeTCKoro caja-3to mkona. UMeHHO 31ech JOHKHO
YIEJATHCSI OTPOMHOE BHUMAHHUE 3KOJIOTHYECKOMY BOCITUTAHHUIO JAETEH yKe ¢ MEepBhIX JeT ux ooyueHus. Ceroans
9KOJIOTHYECKOE BOCITUTAHNE U 00pa30BaHMUE MIKOJHHUKOB SIBISIETCS BEIYIINM HAIlPaBIEHHEM B IIEJarorndeckoM
mporiecce. BrICTpBIN pOCT HapomoHaceNneHHs, TMOCTaBKa MHUHEPATHHOTO CHIPhS MPOMBIIUIEHHOCTH, MPOOIeMbI
SHEPreTHKH U 3arps3HEHUE OKPY’KAIOLIEH Cpelpl - BCE 3TO BBI3BIBAET YIpO3y HAJIMUYMSA CAMOM JKU3HU JIIOJEH Ha
3emute (Pavlenko, 1998).

Munaamuyi MKOJBHBIM BO3pPACT SIBISETCS OTBETCTBEHHBIM 3TAIllOM B XXW3HHM KaXKIO0ro yesnoBeka. VIMEHHO B
3TOM BO3pacTe y JAeTel 3akyiaapiBaeTcsl GyHAaMEHT MX MPAaBHIIBHOIO OTHOILLIECHHUS K MPUPOJE M OKpYKaroLIel Hac
Cpeze, HaBBIKM LIENeco00pa3Horo M 3a00TJIMBOIO OTHOLIEHUS K PecypcaM MPHUPOABI, K KUBOTHBIM M PaCTECHHSM,
a TaKK€ HPABCTBEHHBIC IyTH K CBOEMY IoBeAeHMIO. Ilomaraercs, 4TO 3KOJOTMYECKOE BOCIUTAHHUE SIBISETCS
OJTHUM M3 CaMbIX HEOOXOJUMBIX BOCIHTATENBHBIX TO3WIMK B HBIHENIHEW mKone. T.K. IeTH, MONydrBIINE
HEOOXOIMMBIE SKOJIOTHYECKHE MPEICTAaBICHUSI B PaHHEM BO3pacTe OyayT 3a00TIMBO M OEpPEKHO OTHOCUTHCS K
HPUPOJE, KOTJA OHU CTAHYT B3POCIBIMH.

@opMHpOBaHHUE W BOCIIMTAHWE TYMaHHOM, TBOPYECKOW M COIMAIBHO — aKTUBHOMW JINYHOCTH, 3a00TIMBO U C
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OTBETCTBEHHOCTBIO OTHOCSIIEHCS K NPHUPOJHBIM pecypcaM, SABJSETCd IVIABHOM 3ajadeil 3KOIOrMYecKOro
BOCIIUTAHUS JETed MIIAQIIero IIKOJIBFHOTO Bo3pacTta. PaboTa mO pPa3BUTHIO OJKOJIOTHYECKOW KYIBTYpPHI
IIKOJIFHUKOB HadYaJbHBIX KIaccOB Ha ypokax «llo3HaHWa Mupa» CTaHET MPOMYKTUBHOW TONBKO TOTAA, €CIIH
yuutesaeM OyIyT NMPUMEHEHbl HOBEHIIME HECTaHAAPTHBIE TEXHOJIOTHH BOCIIMTAHMS; OCYIIECTBICHBI TMYHOCTHO—
HAIpaBJIeHHbIE TOAXO0/IbI K 9KOJOTHIECKOMY BOCIIMTAHUIO IeTel (2)

Takum oOpa3om, i ycmemrHoro (OpMHUPOBAaHUS HKOJIOTHYECKOTO BOCHHUTAHUS y JETeH MIIAAIIero
LIKOJIEHOTO BO3pacTa MepeJ] MeJjaroraMy HadaibHbBIX KJIACCOB JIOJDKHBI CTOATh HMKENEPEUHCICHHBIE 3a1a4H:

1. UccnenoBaTh TeopeTHUeCcKHid 6a31C SKOIOTMYECKOT0 BOCTIMTAHUS MJIaIIINX IIKOJIBEHUKOB.

2.00HapyXUTh XapaKTEePHbIC TPU3HAKH OPTaHW3AIMHM 3KOBOCIIUTAHWS HA 3aHITUSAX TO3HAHWS MHpa B
HaYaJbHBIX KJIAcCaX.

3.YcTaHOBUTh MEAAarorMyeckue MPUHUOUNBI W (GOPMBI OpraHM3aliH MPOAYKTHBHOTO 3KOJIOTHYECKOTO
BOCHHUTAHUS yUAIIUXCSI HAYATEHOW IITKOJIBL.

4.1IpaBunpHO TTO100paTh yueOHO — METOIUIECKHIA MaTepHall ¥ IPOBECTH UCCIIEAOBaHUE 10 (HOPMUPOBAHUIO
9KOJIOTMYECKOTO BOCIIMTAHUS JIeTel Ha ypoKax MO3HAHUSA MUpa.

Jetsm mpucyia yHUKanbHas OOLIHOCTh 3HAHWH, pa3pellaromias rTOBOPUTh O BO3MOXKHOCTH Pa3BUTHUS Y HUX
YCTOMUYMBBIX OCHOB OTBETCTBEHHOIO OTHOLIEHHUS K OKpyXXaromiedl mpupoaHou cpene. [loaTomy nmpakTuyecku
KaXIblii y4eOHBI MpeAMeT HayallbHOTO OOpa3oBaHMs HANpaBlieH Ha BHECCHHWE CBOETrO BKJIaja B pa3BUTHE
9KOJIOTUYECKOW OTBETCTBEHHOCTH J€TeM MIIaJIIero IMIKOJIBHOIO Bo3pacTa, HO Kypc «llo3HanHue mupa» urpaer
TP 3TOM CBOIO HAMBAKHEHIITYIO POITb.

3HaueHUe MOHITHSA «IKOJOTHD B HEIHEIIHEE BPEeMs HAMHOTO IUpPE, YeM Ha PaHHEM DJTalle CTAaHOBIICHUS
3Toi Hayku. [IoMHMO 3TOro HEepeaKo MOJ 3KOJOTMYECKMMH BOMpPOCAMM IOJPa3yMEBaloOT, B MEPBYIO OUYEpE.b,
BOTPOCHI 3aIUTHI OKPYXKaromero Mupa. UToObl paccMOTPETh TEOPHIO HKOJIOTHYECKOTO BOCIUTAHHS CIEAYET
CIepBa OMNPENENUTh CYINHOCTh JTOTO TOHSTHS, a TOYHEe MIBYX KIIOYEBBIX TIOHATHH Kak OJKOJOTHS |
9KOJIOTUYECKHE BOCIMTaHHE. OKOJOTHUA-3TO HayKa, KOTOpass UCCIeAyeT YCIOBHsS NPOXXKMBAHHUSA JKUBBIX
OpraHMu3MOB, B3aUMOCBSI3H MEXly HUIMH U CPEIOii, B KOTOpoi oHM 00uTaroT (3).

BriepBeie Ha TO, YTO BCe MPOIMECCH B YEIOBEYECKOM COIIMYME TPOTEKAIOT KaK MPUPOIHBIE TMPOIECCH,
oopatun BHuMaHue SH Amoc Komenckuii eme B 17 Beke. OH yTBep)KAad, 4YTO OKpYyKalomias cpena
MPOrpeccUpyeT MO OINpEAETCHHBIM 3aKOHaM, a TaK KaK 4YeJIOBEK SIBJIIETCS 4YacTbiO NMPHUPOJBI, TO OH TaKxkKe
coOroIaeT 3TH 3aKOHBI Npupoasl. SIH KoMeHckuii TOBOPHI 0 TOM, YTO y4eOHOE copepiKaHne CIeAyeT U3ydaTh
MO3TAITHO, TIOTOMY YTO «IIPUPOJAA HE JIeJaeT CKA4YKOB, a WJET BIepela MmocTeneHHo». C MallbIX JIET 4elOBEKY
JlaeTcsl BCECTOPOHHEE 00pa30BaHKe, KOTOPOE C TOJlaMH HaKallJIMBaeTCsl MOCKOJIbKY «BCAKoe (opMupoBaHHE B
mpupoie OepeT Havajuo ¢ OOIIEro M 3aBepliaeT 3HAYUTEIhbHO 0coOeHHBIM». [lomoOHBIM 00pazom KomeHckwuit
BBEIBOJIUT AWJIAKTUYECKHE TPUHIMIEI OOy4YEeHHs, OCHOBBIBASCh HA MPHHIMUIBI TOCTPOCHHUS TPHUPOIHBIX
MPOLIECCOB U sBJIeHUI. IMEHHO Bce 3TO SBNISETCS MEpPBBIMH IIaraMu J0Ka3aTelbCTBA TECHOM B3aWMOCBS3U
moaed u npupoasl. Ciaenyer OTMETUTh, YTO YK€ B Te BpeMeHa KomeHckuM Obuta paspaboraHa TIIaBHEHIIas
AKOJIOTHYECKas uiest CBsi3u uesioBeka u mprupoanl (Komenskiy, Lokk, Russo, Pestalotstsi, 1989).

Briparomuiics pycckuid reonor u neparor Anekcanap SxoeneBuu I'epn, A.ILIlaBnoB, a Takxke HHbBIE
Mearoru-HaTypatucThl CHCTEMAaTU3NPOBAIM M PACIIPOCTPAHMIIA YIEHUE O BOCIIMUTATENBHON BaXKHOCTH OOIICHUS
pebénka ¢ mpupooii. OHM U31aTH HECKOJIBKO 00Pa3I[OBBIX METOJUYECKHX ITOCOOUH 110 MPUPOIOBEICHHIO.

K npumepy, .H.KafiropogoBeim B 1902 romy Obuia pa3paboraHa W BKIIOYEHa HporpamMma II0
ectecTBo3HaHMIO. OOyuaromyecs: 00s3aHbl ObUTM TO3HABATh PACTUTEIHHBIA MHUP U HEOPTaHUYECKYIO Cpeay B
TECHOM CBSI3UW JApPYr C JPYroM, MPHUHLMIIHAIBHO IO CE30HaM W KMEHHO Ha J3KCKypcHsX B mpupoay. B
MpeiaraeMoi mporpamMme Y4€HbIe COBETOBAIM TTO3HABATH MPUPOJY MO «OOMISKHUTHIMY (cajl, moie, peka, Jyr,
nec u T.1.). B.B.IlomosmoB - npeemuank J[.H.Kaiiropomosa B co6cTBeHHOM Tpyae «OCHOBBI 00IIEH METOIUKH
€CTECTBO3HAHUS» IMOPEKOMEHIOBaJl BKIIOYUTh «OMONIOTHYECKHH METOA» TO3HAHUS MPHPO-AOBEICHUS
(Pleshakov, 2005) CyuiHocTs BBEAEHHOTO METO/Ia PACKPBIBAETCS B TOM, YTO B IPOIECCE 3HAKOMCTBA YYCHUKOB C
MPUPOAHBIMU MPOLECCAMH JIOJKHBI PACKPBIBATHCS COOTBETCTBYIOIINE BO3PACTY MIIAJIINX IIKOJLHUKOB CBS3U U
OTHOILIEHUS, CYIIECTBYIOIIME B OKpyxawomehd cpeae. llegaror eme noguy€pkuBall BaXKHOCTh MO3HAHUS
KHU3HEJESITEIbHOCTH YeJIOBEKa B COI03¢ cO cpeoi oOuTanus. OH OTMETHII TaKXe, YTO MO3HAHUE OKPYKAIOLIETo
MHUpa HE ClIeyeT JUMUTHPOBAaTh OOBIKHOBEHHBIM ONHMCBHIBAHMEM OOBEKTOB OKpY’Kalolled cpeabl, HEOOXO0AUMO
TaKke BBIABUTH CBA3M W OTHommeHust mexay Humu (Abdullayev, 2001). dopmupoBanue «OHOIOTHIECKOTO
MeToj1a» OepyT 3a HA4aJIo Pa3BUTHS IKOJIOTHUECKOTr0 00YUYEeHHS U BOCIIUTAHUS 00YyJarOmnXCs.

Ha ceromusiminuii nenp Bc€ emié Beaercst padoTta Hax mpoOiieMaMu 3Kosioruueckoro BocnuraHus. Ceifyac
9KOJIOTHYECKOE BOCIHTAHUE PACCMATPUBAIOT B KadecTBE OOIIECTBEHHO-BAXHOW HPABCTBEHHOW YEPTHI BCAKOU
nrgHocTH. Ha coBpemMeHHOM dTame pas3BUTHs 00mecTBa TpeOyeTcs HanOojiee OCO3HAHHOE W MPEIHAMEPEHHOE
Pa3BUTHE IKOJIOTMYECKOH KyJbTYphl. JlOCTHYb 3TOr0 MOXHO HpH OO0s3aTEIbHOM MMOCTAaHOBKE LIEJIOTO y4eOHOTro
npolecca, ¥ yBEJIMUEeHUs B HEM FOCHOACTBYIOLIEH POJIM 3KOJIOTHYECKOro 00yUeHHUSI.
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['maBHOM 1ENbIO 3KOJIOTHYECKOTO BOCITUTAHHMS SIBIISCTCS BOCITUTAHHE YKOJIOTUYECKOM KYJIbTYpPbI, HaXOIIIee
CBOE OTpa)KCHUE B OTBETCTBEHHOM M 3a00TIMBOM BO3JICHCTBUH Ha IPUPOJY, & TAKXKE HA 00pa3 U3HH YeTIOBEKa.
Muorue ncciaenosarenu (JI1.J[.boosmesa, A.B.Muponos, JI.IL.IIeuko, A.H.3ax1e0HbBIN) pa3mndaioT HECKOJIBKO
COCTaBJISIIOIINX JIaHHOTO KayecTBa (Bobyleva, 1996).

OIHUM U3 COCTaBJISIONUX JJIEMEHTOB MHUPOBON KYIBTYPBHI SIBJSIETCS DKOJOTHYECKAasl KyIbTypa, KOTOpas
MpeJCTaBisieT co00i eIWHCTBO TAKWX MOHSATHH KakK BOCIHMTAHWE, MOYUTAHUE, Pa3BHTHE, OOYUCHUE W JIPYTHE.
Jlromu, oOnanaromye SKOJIOTHYECKON KYJIBTYpOi, CYMTAIOT CBOMM JIOJTOM HECTH OTBETCTBEHHOCTh 32
0Jaropa3yMHOE IOJIb30BAHUE IMPUPOIHBIX PECYPCOB, IENAIOT BCE BO3MOXKHOE [UIS YIYYIICHUS TMPHPOJIBI,
MBITAIOTCS TPEJIOTBPATUTh Pa3pyxy W 3arpsisHeHne B Mupe. C TOUKM 3pESHUS HCCIeoBaTeel 3KOoJIorndyecKas
KYJIbTYpa — 3TO KYJIbTypa, 00BEIUHSIIONIAS IO U TIPUPO.TY, COTJIACOBAHHOTO CIIOYEHUS COIMATBHBIX HYXI U
€CTECTBEHHOTO CYILICCTBOBAHUS W Mporpecca mnpupojbl. [loHSITHE <«OKOJOTMYecKas KyJIbTypa» IOBOJBHO
Pa3HOCTOpPOHHEE M HENMpOCTOE, OJHAKO B HAYAIBHOW INKOJIE Yy JeTed (QOpMUPYIOT 0a3uc 3KOJIOTMYeCKOM
kyabTypbl (Mironova, 1995). ITo cnosam JIIT.ITeuko skomorudecKkasi KyJabTypa COCTOHT H3:

KyJbTYypbl MO3HABATEIBHBIX JCHCTBUI OOYYarOUIMXCS MO W3YYCHHIO ONbBITa OOINECTBA 1O OTHOIICHUIO K
NpUpPOJC KaK K OYary BEIECTBEHHBIX COKPOBHUIN, K 0a3MCy SKOJOTMYECKHX CPEICTB IKHM3HH, IMPEAMETY
YYBCTBCHHBIX U KHBOIKCHBIX MepekuBaHWA. YTOOBI MOCTHYL ycleXa B 3TOM Jele CISAYyeT Pa3BUTh TaKHE
HPAaBCTBCHHLIC KAYC€CTBA JIMYHOCTHU HAa OCHOBC KOTOPBLIX OHU CMOTYT IMPUHUMATH aJIbTCPHATUBHBIC PCIICHUA I10
3aIUTE ¥ COXPAHCHUIO OKPYIKAFOIICH CPEIbl.

KYJIETYPBl MOPAJBHOTO OOIICHHUS C TIPUPOTHON cpeioil. B MaHHOM ciiydae clieyeT MpUBUBATh CTETUUCCKUE
YYBCTBA, HABBIKH OIICHUBAHWS JCTCTUYECKOW KPacOThl KaK HETPOHYTOM, TaK M M3MECHEHHON Ha MPOTSHKECHUU
MCTOPHH TIPHPOABI, KYJIbTYpbl Tpyaa. OHa oOpa3yercsi BCIEACTBHE TPYAOBOH PaOOTHI yUalMXCs.

IMpu peanuzanuu onpenenEéHHBIX PabOT B Pa3HBIX OTPACIAX MPUPOAOMONB30BAHUS CIICAYET YUUTHIBATH
HKOJIOTHYECKHE, 00IIeCTBEHHbIE U dcTeTnueckue ycaous (Pechko, 1984).

B Xxo0/1e 9K0JI0rMUECcKOro BOCIUTAHUsI 00Pa3yeTcsl SIKOIOTHYECKast KYJIbTypa, COCTOSIIAS U3 HIKEYKa3aHHBIX
YacTeil: yBIeUEHHOCTh MPUPOIOH, CBEJCHUSI 00 OKpyXarolleil cpene u e€ 3amuTe, TyXOBHBIE U ICTETHYECKHE
SMOIMM IO OTHOIICHUIO K TPUPOTHON Cpefie, MOBEJACHUE JeTel, yCTaHABIMBAIOIICE WX JESITEIBHOCTH IO
OTHOILICHUIO K OKpYyKartoei cpene. CiemayerT OTMETHTh, YTO 3KOJIOTHYECKas KYJIbTypa J0JDKHA pa3BHBAThCS B
XOJIe TMOCJIEA0BATEILHOTO 3KOJIOTHYECKOr0 BOCIIUTAHHS. MIMEIOTCS HECKOJIBKO KIIFOYEBBIX (PaKTOPOB, KOTOPHIC
OKa3bIBAIOT HEMAJIOBAXKHOE BO3JCHCTBHE HAa MIIAJMIMX MIKOJBHUKOB. K HHM OTHOCSTCS CeMbs, y4deOHBIE
3aBeJICHHs], BOCITUTATEIbHBIC YUPEXKICHUS BHE MIKOJIbI, camoBocnuranne, CMU (Vinogradova, 1997: 36-40).

MHa,JIHII/Ie IIKOJNBHUKM TI0 CBOEH HATyp€ MABJIAIOTCA TNEPBOOTKPLIBATCIIAIMU MHUpA BOKPYT CeGH u
JIIOOOTIBITHBIMUA JKCIIEPUMEHTATOpaMU. Bess npaBUIbHYIO pa0OTy MO BOCIMUTAHUIO KOJOTHUECKOW KYJIBTYPBI,
MOXKHO paclaxHyTh Mepeil NEThbMU HENPEB30WIEHHBIM MUP B OJECTAIIMX M JKMBBIX Kpackax M 3ByKaxX. JTO
JIOMTYCTHMO TIPaKTHYECKH Ha BCEX YUeOHBIX Mpeamerax. EnBa moctynusimii B MIKOIY peOEHOK yKe B Kypce, U4To
Onarojaps IpeBECHHE MOXKHO MOJIYyYHTh Oymary, a 4to0 CO37aTh KHHIH, albOOMBI, TETpaaud M BCE IMpouee
HeoOxoauMo Gostbiioe KommyecTBo Oymaru (Dezhnikova, Ivanova, 2001).

Ha ceropnsimiHuii JeHb TMEJArorHKa MMEET HECKOJBKO MOJXOJOB K PEIICHHIO BOMPOCOB 3KOJIOTHYECKOTO
BOCIIMTAaHWA MJIaAIINUX IIIKOJIBHUKOB. DKOJIOTHYECKOE BOCITUTAHUE CUUTAETCS MHOTOT'paHHBIM B3aHMOﬂeﬁCTBHeM
JeTeH, KOTOpBIE SBJISIOTCS DHEPrUYHBIMH (UTypaMH JESITEIBHOCTH C COIHAIBHO- MPUPOJHON Cpemoil.
BcerenctBue TaHHOTO B3aUMOJICWCTBHSI TPOMCXOAST MPOIECCHl COIUANU3AIMKA  WHAWBUAYATLHOCTH, HHAYE
TOBOPSI IPOUCXOJIUT ajfanTaius peOéHKa K pa3IMuyHbIM 00CTOSATEILCTBAM OOIIIECTBEHHOW JKU3HH, SKOJIOTH3AIINS,
a emié CTaHOBJICHUE YeJIOBEeKa KaK 00J1aqaTelisi 3KOJOrnIeCKOn KynbTyps (12).

PesyabTar

Urak, oKonormveckoe BOCHHTaHHE-HEPA3PHIBHBI  KOMIIOHEHT INKOJBHOTO  OOY4YeHHS, KOTOPBIHA
MPENICTaBIsIeT COO0M pelieHre MpoOJieM Pa3BUTHS IKOJOTUYECKOTO MBIILICHHS M DKOJIOTUYECKOH KYIBTYpPHI
oOyuaroruxcs. JlaHHbIe 3a1a4u HeOOXOAUMBI JUTsS TI0A00pa Pe3yIbTaTHBHBIX (JOPM U CITOCOOOB OCYIIECTBICHUS
colep KaHms IKOJIOTHUECKOTO BOCITUTAHUS YUCHUKOB.

B pomu »sddexTuBHOrO mpHEMa MOXKHO TNPUMEHUTh TPOCKTHYIO JeATeNbHOCTh. JlaHHBIA mpHEM
CHOCOOCTBYET aKTHBH3AIMH Y JIeTel OOJNBIIMHCTBA YYEOHBIX HABBIKOB, a TAKXE€ IMOMOTaeT UX IIEHHOCTHO —
CMBICJIOBOMY CaMOOTIPEACIICHHIO.

B HacToAIIEC BPEMA B MEAATOTHMUCCKUX UCCICIOBAHUAX 0O0JIBIIIOE BHUMAHHE YACIACTCA HI'POBBIM q)OpMaM
AKOJIOTHYECKOTO 00pa3oBaHHMi. B HUX SpPKO OTPaKalOTCS HMHTEPECHl NETEH, pEealu3yrTCs HX MEUYThl U
CTpeMIICHHS. DTO JIeNaeT WIPy Ba)KHBIM CPEJICTBOM (DOpPMHUpPOBAaHHUS JIMYHOCTH, BOCIIUTAHUS HPABCTBEHHBIX
YyBCTB M HOOYXKJCHMI. Pa3BuTHE UrpoOBOro TBOPYECTBA CHOCOOCTBYET BOCIIMTAHHUIO Y JETeH HEOOXOIHUMBIX B
JKU3HU Ka4yecTB: IIEJICHAIPABIICHHOCTH, M300PETAaTEIIEHOCTH, HACTOMYMBOCTH. B NpakTHke HavaibHOW IIKOJIBI
0COOCHHO YaCTO HCIIOJIB3YIOTCS JUIaKTHYECKUE, 00YJarOIIe UTPHI B HECKOJIBKO pexke - posieBble. OHU UMEIOT
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OoJIbIIINE INOTCHIMAJIBbHBIC BO3MOXXHOCTH JJI OKOJOTIMYCCKOI'O O6pa30BaHI/ISI MJIaJIIMX ITKOJIbHUKOB.

Takum 0Opazom, curTaeM, 4To MEeNeyCTPEMIIEHHAs TepHOANYecKas paboTa ¢ MPUMEHEHHEM HeCTaHIapPTHBIX

MeTosoB u (opm oOydeHuss Ha ypokax IlozHaHMS MHpa BEPOSTHO YBEIHUYHT CTEIEHb AKOIOTHYECKON
00pa30BaHHOCTH yYaIlIMXCS HAYAIBHOM IIKOJIBI M JJAaCT BO3MOXKHOCTh BOCIIUTATh B HUX HaBBIKW 3a00TJIMBOTO U
Pa3yMHOTO TIOJIB30BaHMSI IPUPOIHBIMHA PECYPCAMHU.
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STUDYING THE TRANSGRESSIVE VARIABILITY OF QUANTITATIVE CHARACTERISTICS
IN THE SECOND GENERATION HYBRIDS OF WINTER BREAD WHEAT

Abstract

The main goal of the study was to improve the efficiency of breeding work carried out by identifying
combinations with high transgressive traits in hybrids of the early generation, and to identify combinations in
accordance with the researcher's goal. The frequency and degree of transgression were determined in hybrids of
the second generation (F2) of common wheat in 2014-2015. As shown by the literature data, as well as the results
of our experiments, the first generation (F1) of hybrid combinations, characterized by high dominance and
heterosis, demonstrated positive transgressive traits in the second generation (F2). It should be noted that positive
transgressive traits in hybrid combinations show that they are superior to those in parental forms. Based on
guantitative traits (plant height, ear length, number of grains per ear, grain weight per ear), a high degree of
transgression was observed in most of the studied hybrid accessions, especially in TT 01304 Murov-2 x Tanya,
TT 01317 Murov x Tanya, TT 01327 Doka x Parvin, TT 01334 Sonmez x Parvin, TT 01339 TT 09214/3
Lutescens x Vassa, TT 01343 TT 09214/3-1 Lutescens X Tanya, TT 01345 TT 09214/3-1 Lutescens X Trap, etc.

Keywords: breeding, bread wheat, transgressive variability, variety, combination, hybrid, selection, parental
form

Bahruz Bayram oglu Nazarov
Bitkigilik Elmi-Tadqiqat Institutu
n.bahruz@mail.ru

ikinci nasil payizhq yumsaq bugdanmm hibridlorinds kamiyyat alamotlorinin transqressiv
dayiskonliyinin 0yronilmasi

Xiilasa

Tadgigatin osas mogsadi erkon nasil hibridlorinds yiiksok transqressiv olamatlors malik kombinasiyalarin
miloyyon edilmasi yolu ilo aparilan damazliq islerinin samoroliliyini artirmaq vo tadqiqat¢inin magsadine uygun
birlosmalari miioyyan etmok olmugdur. Adi bugdanin ikinci nesil hibridlerinds (F2) 2014-2015-ci illarde pozulma
tezliyi vo dorocesi miioyyon edilmisdir. ©dobiyyat molumatlarindan, eloco do tocriibolorimizin naticslorinden
goriindilyl kimi, yiiksok dominantliq v heteroz ilo xarakterizo olunan hibrid birlogsmalarin birinci nasli (F1) ikinci
nasilds (F2) miisbat transqressiv alamatlor niimayis etdirmisdir. Qeyd etmak lazimdir ki, hibrid birlogmoslorde miisbat
transqressiv alamotlor onlarm valideyn formalarinda olanlardan {istiin oldugunu gosterir. Komiyyat slamotlarina (bitki
boyu, siinbiiliin uzunlugu, har siinbiildoki donslorin sayi, hor siinbiiliin ¢okisi) osasen, todqiq olunan hibrid
birlosmalarin oksoriyyatinda, xiisuson TT 01304 Murov-2 X Tanya, TT 01317-do yiiksok doracads transqressiya
miisahids edilmisdir. Murov x Tanya, TT 01327 Doka x Parvin, TT 01334 S6nmoaz x Parvin, TT 01339 TT 09214/3
Lutescens x Vassa, TT 01343 TT 09214/3-1 Lutescens x Tanya, TT 01345tesp321, va s.

Acar séozlar: damazliq, ¢corok bugdasi, transqressiv dayiskonlik, sort, kombinasiya, hibrid, seleksiya, valideyn
formasi

Introduction
To study the regularities in the inheritance of quantitative and qualitative traits during hybridization is known
to be necessary for improving the effectiveness of the selection process. It should be noted that the possibility of
the differentiation of individuals with positive transgressive traits, which do not manifest themselves in F;
hybrids, decreases in F, hybrids. According to some authors, extensive phenotypic variations in quantitative traits
occur in the hybrid combinations of the second generation (F). As a result, depending on the genetic hereditary
factors of the components involved in the hybridization, differentiationof the phenotypic dominance rate in the

46


mailto:n.bahruz@mail.ru
mailto:n.bahruz@mail.ru

TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 01/02 / 46-50
NATURE AND SCIENCE International scientific journal. 2020 / Ne 01/02 / 46-50

obtained hybrid combinations was observed (Bayramova, 2005: 43-48; Musayev, Abdullayev, 2000: 28-30;
Varenitsa, Ivanova, Kosterin, 11-18; Abdullayev, 2000: 290-291).

Thus, one of the most important issues is the proper selection of the parents that would result in the increase
of the hybridization efficiency, high heterosis in the first (F;) and second (F,) generation hybrids and positive
transgressive traits in the second (F,) generation hybrids (Bayramova, Mahmudov, 2005: 142-151; Orlyuk, 1968:
4-7).

Materials and methods: The research was performed in the Terter Regional Experimental Station of the
Research Institute of Crop Husbandry under irrigated conditions in 2014-2015. The objects of the study were the
second generation (F,) hybrid combinations produced by the interspecies hybridization of autumn bread wheat
(total 38 combinations). The structural analysis of these hybrid combinations and parental forms was performed.
Transgression rate and frequency in the quantitative traits were calculated and genetic parameters (transgression
frequency and level) for revealing traits were determined.

The structural elements of the production were studied considering the methodical instructions (A.S.Musayev,
H.S.Huseynov, Z.A.Mammadov) (Musayev, Huseynov, Mammadov, 2008: 88). Transgressive variability for the
guantitative traits in the second generation hybrids (F,) was calculated according to the method by G.S.
Voskresenskaya and V.. Shpota (1967) (Voskresenskaya, Shpota, 1967: 18-21).

Results: During the research performed in 2014-2015, positive transgression in plant height was revealed in
50% (19 hybrids) and negative transgression in 50% (19 hybrids) of the combinations out of 38 second
generation (F,) hybrids. The lowest transgression rates in plant height were found in the combinations: TT 01329
Sonmez x Doka (Tgs= -21.67%), TT 01328 Doka x Azeri (Tgs= -20.35%), TT 01327 Doka x Pervin (Tgs= -
20.09%) (Table 1).

ISSN 2707-1146 / Print

Table 1.
The second generation (F,) of bread wheat hybrid combinations with low transgressionrate in plant height
Combinations Plant height, cm Tgs
¢ F, d
2 3 4 5 6
TT 01302 Murov-2 x Doka 120.7 132.3 152.3 -13.13
TT 01305 Murov-2 x Shefeg-2 120.7 110.0 120.3 -8.86
TT 01307 Shefeg-2 x Doka 120.3 129.0 152.3 -15.30
TT 01314 Azeri x Doka 118.0 135.7 152.3 -10.90
TT 01318 Murov x Doka 118.3 128.0 152.3 -15.95
TT 01326 Doka x Shefeg-2 152.3 123.7 120.3 -18.78
TT 01327 Doka x Pervin 152.3 121.7 120.3 -20.09
TT 01328 Doka x Azeri 152.3 121.3 118.0 -20.35
TT 01329 Sonmez x Doka 123.3 119.3 152.3 -21.67
TT 01332 Sonmez X Trap 123.3 114.3 99.3 -7.30
TT 01351 Z 2009/1-1 (Aran x Umanka) x Pervin 117.3 110.7 120.3 -7.98

Plant height in parental forms was found to be 99.3-152.3 ¢cm, whereas in the second generation (F,) ofthe
hybrid combinations this parameter was in the range of 110.0-142.0 cm. Short stature dominates in 4 hybrid
combinations out of the studied 38 ones and intermediate heredity was observed in 19 hybridcombinations (9).
Positive transgression in ear length was found in 32 hybrids (84.21%) and negative transgression in 6 hybrids
(15.79%) out of 38 second generation (F;) hybrids. The highest transgression levels in ear length were found in
the combinations: TT 01318 Murov x Doka (Tgs= +21.95%), TT 01316 Murov x Bezostaya- 1 (Tgs=
+16.26%), TT 01343 TT 09214/3-1 lutessens x Tanya (Tgs= +11.92%), TT 01352 Z 2009/2-1(Murov X
Aran) x Bezostaya-1 (Tgs= +11.14%), TT 01334 Sonmez x Pervin (Tgs= +9.07%) (Table 2).
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Table 2.
Combinations with high transgression rates in ear length in the second generation (F»)
of the bread wheat hybrid combinations

Combinations Ear length, cm T

? F2 d gs
2 3 4 5 6
TT 01301 Murov-2 x Bezostaya-1 13.3 14.0 12.3 +5.26
TT 01302 Murov-2 x Doka 13.3 14.67 13.67 +7.31
TT 01304 Murov-2 x Tanya 13.3 14.17 13.0 +6.54
TT 01305 Murov-2 x Shefeg-2 13.3 16.67 15.67 +6.38
TT 01316 Murov x Bezostaya-1 12.3 14.3 12.3 +16.26
TT 01317 Murov x Tanya 12.3 14.0 13.0 +7.69
TT 01318 Murov x Doka 12.3 16.67 13.67 +21.95
TT 01327 Doka x Pervin 13.67 15.0 14.0 +7.14
TT 01334 Sonmez X Pervin 14.67 16.0 14.0 +9.07
TT 01339 TT 09214/3 lutessens x Vassa 13.3 16.3 15.0 +8.67
TT 01343 TT 09214/3-1 lutessens x Tanya 13.67 15.3 13.0 +11.92
TT 01345 TT 09214/3-1 lutessens x Trap 13.67 14.67 12.67 +7.31
TT 01352 Z 2009/2-1(Murov x Aran) X Bezostaya-1 10.3 13.67 12.3 +11.14
TT 01353 Z2009/2-1 (Murov x Aran) X Sonmez 10.3 15.67 14.67 +6.82
TT 01356 Z2009/2-1 (Murov x Aran) x Pervin 10.3 15.17 14.0 +8.36

In the parental forms this trait changed in the range of 10.3-16.0 cm, whereas in the second generation(F,)
of the hybrid combinations this parameter changed from 13.0 to 16.67 cm. In 32 hybrid combinationsout of the
studied 38 ones, ears were longer compared with the parental forms.

Depending on the combinations in F, hybrids, transgression frequency in ear length changed from 10.0% to
100.0%. Transgression frequency in ear length of the second generation (F,) of bread wheat hybrid combinations (38
combinations) was as follows: in 3 combinations 10%, in 1 combination 20%, in 9 combinations 30%, in 4
combinations 40%, in 3 combinations 50%, in 5 combinations 60%, in 3 combinations 70%, in 2 combinations 80%,
in 1 combination 90%, in 1 combination 100% and in 6 combinations 0%. The combinations TT 01316 Murov X
Bezostaya-1 (100%), TT 01352 Z 2009/2-1 (Murov X Aran) x Bezostaya-1 (90%), TT 01318 Murov x Doka (80%),
TT 01334 Sonmez x Pervin (80%) were distinguished by high parameters (10).

Based on the number of grains per ear, positive transgression occurred in 20 (52.63%) and negative transgression
in 18 (47.37%) out of the studied 38 second generation (F,) hybrids. The combinations TT 01334 Sonmez X Pervin
(Tgs= +32.83%), TT 01343 TT 09214/3-1 lutessens x Tanya (Tgs= +24.77%), TT 01317 Murov X Tanya (Tgs=
+20.70%), TT 01310 Shefeg-2 x Vassa (Tgs= +18.95%) had the highest transgression levels (Table 3).

Table 3.
Combinations with high transgression rates in the grain number per ear in thesecond
generation (F,) hybrids of bread wheat

Combinations The num. of grains per ear Tgs
? F, 3

2 3 4 5 6
TT 01304 Murov-2 x Tanya 55.0 63.0 47.0 +14.54
TT 01310 Shefeg-2 x Vassa 72.3 86.0 68.0 +18.95
TT 01317 Murov X Tanya 48.3 58.3 47.0 +20.70
TT 01321 Tereggi x Pervin 61.67 71.67 64.0 +11.98
TT 01334 Sonmez X Pervin 66.0 87.67 64.0 +32.83
TT 01336 Alman x Sonmez 61.3 71.3 66.0 +8.03
TT 01339 TT 09214/3 lutessens x VVassa 62.0 79.0 68.0 +16.18
TT 01343 TT 09214/3-1 lutessens x Tanya 55.3 69.0 47.0 +24.77
TT 01345 TT 09214/3-1 lutessens x Trap 55.3 65.0 49.0 +17.54
TT 01352 Z 2009/2-1(Murov x Aran) x Bezos.1 48.3 57.0 53.67 +6.20
TT 01356 Z 2009/2-1 (Murov x Aran) x Pervin 48.3 71.3 64.0 +11.41
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Thus, this trait ranged from 47.0 to 92.0 in parental forms, whereas in the second generation (F,) hybrid
combinations it changed in the range 53.67-87.67. In 20 hybrid combinations, out of 38 studied hybrids, the
number of grains per ear was found to be larger compared with the parental forms.

Transgression frequency in the number of grains per ear in the second generation (F,) hybrid combinations
of bread wheat ranged from 20.0% to 90.0%. Transgression frequency in the number of grains per ear in the
second generation (F,) of bread wheat hybrid combinations (total 38) was as follows: in 1 combination 20%, in 4
combinations 30%, in 4 combinations 40%, in 4 combinations 50%, in 2 combinations 60%, in 1 combination
70%, in 1 combination 80%, in 3 combinations 90%, in 18 combinations 0%. The combinations TT 01317
Murov x Tanya (90%), TT 01343 TT 09214/3-1 lutessens x Tanya (90%), TT 01345 TT 09214/3-1 lutessens x
Trap (90%) were distinguished by their high indices (11).

Positive transgression in the mass of grains per ear was observed in 71.05% of the hybrid combinations (27
hybrids), whereas negative transgression occurred in 28.95% (11 hybrids) of the combinations out of the studied
38 hybrids in 2014-2015. The highest transgression level in the mass of grains per ear was observed in the
combinations TT 01316 Murov X Bezostaya-1 (Tgs= +49.80%), TT 01317 Murov x Tanya (Tgs=+32.71%),
TT 01310 Shefeg-2 x Vassa (Tgs= +19.13%) (Table 4).

Table 4.
The second generations (F,) of bread wheat combinations with high
transgressionrate in the mass of grains per ear

Combinations Grain mass per ear, g. Tgs
¢ Fa 3

2 3 4 5 6
TT 01303 Murov-2 x Vassa 2.33 3.50 3.03 +15.51
TT 01304 Murov-2 x Tanya 2.33 2.54 1.99 +9.01
TT 01310 Shefeg-2 x Vassa 3.66 4.36 3.03 +19.13
TT 01316 Murov x Bezostaya-1 2.14 3.73 2.49 +49.80
TT 01317 Murov X Tanya 2.14 2.84 1.99 +32.71
TT 01321 Tereggi x Pervin 2.73 3.13 2.78 +12.59
TT 01327 Doka x Pervin 3.55 4,01 2.78 +12.96
TT 01334 Sonmez X Pervin 2.62 3.04 2.78 +9.35
TT 01339 TT 09214/3 lutessens x Vassa 2.63 3.50 3.03 +15.51
TT 01343 TT 09214/3-1 lutessens x Tanya 2.93 3.33 1.99 +13.65
TT 01344 TT 09214/3-1 lutessens x Nota 2.93 3.50 3.21 +9.03
TT 01345 TT 09214/3-1 lutessens x Trap 2.93 3.26 1.72 +11.26
TT 01353 Z 2009/2-1 (Murov X Aran) X Sonmez 2.30 3.02 2.62 +15.27

The mass of grains per ear was 1.72 g.-3.66 g. in parental forms and ranged from 2.43 g. to 4.36 g. in the
second generation (F,) hybrid combinations. The mass of grains per ear was found to be higher in 27 hybrid
combinations, out of the studied 38 combinations, compared with parental forms.

Transgression frequency in the mass of grains per ear ranged from 30.0% to 100.0% in the second generation (F,)
hybrid combinations of bread wheat. Transgression frequency in the mass of grains per ear in the second generation
(F2) hybrid combinations (total 38) was as follows: in 2 combinations 30%, in 4 combinations 40%, in 5 combinations
50%, in 4 combinations 60%, in 6 combinations 70%, in 3 combinations 80%, in 2 combinations 90%, in 1
combination 100%, in 11 combinations 0%. The combinations TT 01316 Murov x Bezostaya-1 (100%), TT 01317
Murov x Tanya (90%), TT 01353 Z 2009/2-1 (Murov x Aran) x Sonmez (90%) were distinguished by high indices
(12).

Results
The results of the analyses showed that transgression rate was negative in plant height of 50% of the studied
in 2014-2015 second generation (F,) hybrid combinations and positive in ear length, the number of grains per ear,
the mass of grains per ear in most of them.
According to the results of our research, combinations distinguished by dominance and heterosis in the first
generation (F;) hybrid combinations led to the formation of positive transgressive traits in the second generation
(F,) hybrid combinations.
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