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OCOBEHHOCTH BBIIIOJHEHUA BBICOKOTOYHOM ChbEMKH PEJIBE®A
ABPASUOHHOI'O BEPETA C IIOMOLIBIO BIIJTIA

©Kporrenko M. B., ORCID: 0000-0003-4407-0548, kano. ceoep. nayx, Hncmumym oxeanonocuu
um. ILI1. Hlupwosa PAH, 2. ['enenoocux, Poccus, krylenko@mail.ru
©Kpoirenko B. B., ORCID: 0000-0001-8898-8479, xaro. eeoep. nayx, Uncmumym okeanonocuu
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FEATURES OF PERFORMING HIGH-PRECISION SURVEY OF THE ABRASION
COAST RELIEF BY UAV

©Krylenko M., ORCID: 0000-0003-4407-0548, Ph.D., Shirshov Institute of Oceanology of Russian
Academy of Sciences, Gelendzhik, Russia, krylenko@mail.ru
©Krylenko V., ORCID: 0000-0001-8898-8479, Ph.D., Shirshov Institute of Oceanology of Russian
Academy of Sciences, Gelendzhik, Russia, krylenko.slava@gmail.com

Annomayus. B paboTe mpUBEACHBI Pe3yIbTaThl aaNTallii METOIUKN BHICOKOTOYHOW ChEMKHU
HazeMHoro penbeda ¢ nomoibto BIIJIA s ycnoBuil Mopckoro OeperoBoro oOpbiBa. AHanu3
MOJYYEHHBIX HU(PPOBBIX CHUMKOB M CO3JaHHBIX BBICOKOACTAIBHBIX HU(MPOBBIX MoOJEIeH penbeda
MOKa3ad, YTO JaHHBIH BUA CHEMKH IS PAacCMaTPUBAEMOTO MPUPOTHOTO OOBEKTa SBISCTCS
OIITUMAJIbHBIM, HO HMCCT pPAL OFpaHI/I‘-ICHI/If/'I. B 4wucno JOCTOMHCTB MCTOHAAa BXOJHUT HU3KasA
ce0eCTOMMOCTD U OINICPAaTUBHOCTD IMOTYYCHUA JaHHBIX. HGI[OCTaTKaMI/I METOJa ABJIACTCA CIIOKHOCTD
00paboTKM M MHTEPIPETaluy JAHHBIX IPU HAJMYHH IUIOTHOTO PACTUTEIHHOTO MOKPOBA U B 30HE
3aruIecKa.

Abstract. The results of adaptation of the methodology for high-precision surveying of the
ground relief using UAVs for conditions of marine coastal cliff are given in this work. Analysis of
the obtained digital images and created digital elevation models showed that this type of survey is
optimal for the considered natural object but has a number of limitations. Low cost and speed of
data acquisition are the advantages of the method. The processing complexity and interpreting data
in the presence of dense vegetation cover and near coastline are disadvantages of the method.

Kniouesvie cnosa: mMopckoir  aOpa3voHHBI  Oeper, cbeMka penbeda, OecUIOTHBIN
JIeTaTeNbHBIN armapar, TUCTAaHIIMOHHBIE METOIBL.

Keywords: marine abrasion coast, relief survey, unmanned aerial vehicle, remote methods.

Beeoenue
Penbed kak Oa3HCHBIN AIIEMEHT NMPUPOTHOTO KOMIUICKCA B 3HAUYUTEIPHON CTETICHU BIUSET Ha
BCE €ro KOMIIOHEHTHl. XapakTepUCTUKH penbeda Takue, Kak MopdomeTpus, Mophoyorus,
COBpeMEHHas TMHAMHUKa, Pa3HOOOpasue, MPOUCXOXKICHUE U T. 1. SIBISIOTCS Ba)KHOM MH(OpManuen
npu  HW3ydeHUH (YHKIIMOHUPOBAHUS TMPHUPOMHBIX KOMIUIEKCOB W TPOTHO3a WX Pa3BHUTHS.
HccnenoBanust penbeda HEOOXOMUMBI TPH IMPOBEICHUN OOJBITMHCTBA ITOJIEBBIX HAYYHBIX W
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MH)XEHEPHBIX uccienoBannil. O0ecnieyeHne onepaTuBHOTO MOHUTOPHHTA penbeda 6eperoBoit 30HbI
SIBIISIETCSL OJJTHOW M3 BKHEHIIINX 3a/1a4 UCCIICIOBAHUS OEPEroB.

Jlonroe BpeMsi METO/IbI M3Y4YEeHHUs pelibeda BKIIOYAIN JIMIIb MPSMbIE HA3€MHBIC H3MEPEHHS.
Henocrarkamu Ha3eMHBIX U3MEPEHHUH SABIAIOTCSA Masblil IPOCTPAHCTBEHHBIM OXBAT, TPYAOEMKOCTb,
pe3Ko BO3pacTarolias Mpu HEOOXOIMMOCTH OoiblIeH aeTanu3aldu, U HU3Kas OINEpPaTUBHOCTb.
Nzyuenne penbeda BBICOKMX aOpa3sHMOHHBIX OEpPEeroB TAaKMMHU METOJaMH ObUIO HEBO3MOXKHO,
MO3TOMY JUISI TEOIC3MUYECKUX paboT MPUMEHSUIMCh JUCTaHIMOHHBIE MeTonsl. Hambonee mmpoxo
UCHONb30BaNCAd (POTOrpaMMETPUYECKHI METOA, BKIIOYAIOIIMKA IOJy4deHue Oosiee WU MEHee
TOYHBIX CT€peonap CHUMKOB, UX ONTHYECKYIO M I€OMETPHUECKYI0 KOPPEKLHIO U MOCIEAYIOLIYIO
¢dororpammerpudeckyo 00paboTKy. OmHako, Ui YCIOBUH MoOpckoro Oepera, cbeMka Oblia
BO3MOXXHA TOJIBKO C MOps, YTO TMPENSATCTBOBAJIO OOOPYIOBAaHHMIO 3aKPEIICHHBIX ChEMOYHBIX
0a3ucoB ¢ (QUKCHpPOBaHHBIMM KoopAuHaTamMu. Kpome TOro, TpeboBaJoCh IpUBICUCHHE
JOPOTrOCTOSIIIMX TEXHUYECKUX CPENICTB, Ha psAJe 3TAloB TpedoBajach cCrelMaibHas, KaKk IpaBuio,
py4Has 00paboTKa MaTepHaIOB, YTO CHUKAJIO OTIEPATUBHOCTH MOIY4YEHUS TPEOYEeMBbIX JTaHHBIX.

CyuiecTBEeHHBIN TIPOPBIB B ChEMKax penbeda Mpou3oIIes MOCie Pa3BUTHUS TEXHOJIOTHI
KOMIBIOTEpPHOH  00pabOTKM HMCXOMHBIX JAaHHBIX MW Pa3pabOTKH  TEXHOJOTMH  JIA3€PHOTO
ckaHupoBaHus. JlazepHoe ckaHMpOBaHUE, OCOOEHHO BO3AYIIHOE, IO3BOJIAET MOJIYUYUTh I10JI€ TOYEK
C HEIOCTHXKMMOM paHee IJIOTHOCTBIO JUISl IPAKTUUECKU HEOTPAaHUYEHHBIX IJIOIACH, B TOM YuCIIe
TpyaHopocTynHbIX [1-2]. Mcnonp3oBaHre BO3AYNIHOTO M HA3€MHOTO JIA3€PHOTO CKAHWPOBAHUS B
COYETAaHHH CO CITyTHUKOBBIMH CHMMKaMH W TCOMH(OPMAIMOHHBIM MOJICIUPOBAHUEM ITO3BOJISET
II0JIy4aTh BHICOKOTOYHBIE MPOCTPAHCTBEHHBIE JAHHBIE O XapakTepucTukax penbeda [3—4]. Oqnaxo,
Ha3eMHas Jla3epHas CbEeMKa, Kak M (OoTorpamMMeTpHueckas, Ha MOPCKOM Oepery 3aTpyAaHeHa
HEOOXOIMMOCTBIO Pa3MEUICHHUS ChEMOYHON ammaparypbl B MOpPEe W HAJMYUEM HEJOCTYIHBIX IS
CBhEMKH yYaCTKOB IPH CIOKHOM perbede.

B Hacrosiiee Bpemst aspodorockeMKka ¢ OecnUIOTHBIX JeTarenbHbIx annaparoB (BIIJIA)
ABIsieTCd  HaubOoyiee  NPOCTBIM  CIIOCOOOM  MOJYYEHHs  MAJIOIUIOIAJHOM  TEXHUYECKO-
WH(POPMALMOHHOW CHEMKH, HMEIONICH IEJbI0 COCTaBICHHE OPTO(POTOIUIAHOB MECTHOCTH U
noctpoenue 1uposbix mozaeneil penseda (LIMP). [Mudpoas aspodoTocheMka BBITOIHAETCS C
MIOMOIIBI0 HEOONBIINX OECIMIOTHBIX JieTaTeNnbHbIX annaparoB (BIIJIA), ocHameHHbIX HUGPOBBIMU
KaMepaMH BBICOKOTO pa3pelieHus], CHCTEMOI CTa0HIM3al[ii 1 OPUSHTAIIMHU B TIPOCTPaHCTBE [5—7].

B pabote paccMoTpeHbl 0COOEHHOCTH METOAMKH MPOBEAEHUS UPPOBOIl a3podhoTOCHEMKHU €
nomotbio BITJIA u moctpoenne nudpoBoit Moaenu penbeda s ydacTka abpa3uoHHOTO Oepera B
I'enenKUKCKOM parioHe.

Ocobennocmu npogedeHus yupposoi aspodomocvemKu

C 2017 roma st W3y4eHHs] COCTOSSHUSI M JMHAMHUKH penbeda MOpPCKHX Oeperos
corpyrHukamn IOxHoro oraenenuss Mucrtutyra okxeanonmormn um. II. II. IHupmosa PAH
MPUMEHSIACh TEXHOJIOTUSI a3pOoOTOCHEMKU ¢ OECHMIOTHBIX JieTarenbHbIX anmaparoB (BILJIA) c
nocienyromed GoTorpaMMeTpUIeCcKor 00paOOTKONW MOJYYEHHBIX BBICOKOACTANIBHBIX IHU(PPOBBIX
cauMkoB [8-9]. [lns cheMKHM HMCHONB30Banach HHTEIEKTyanbHas kKamepa «FC 6310y,
ycTaHOBJIEHHas Ha kBagpokonTepe «Fantom 4Pro». 910 coBpemenHslit npodeccuonanbubiii BITJIIA
obnamaronmii 3pGEeKTUBHON CUCTEMON cTaOMIU3aluK, OJarofapsi KOTOpPOHl MOXKHO YAep:KUBaTh
JIETAIOMIMNA armapar B TOYKe ¢ morpemHocteio 0,5M mo BbicoTe W 1M TIO TOPHU3OHTAIM.
KBanpoxontep Fantom 4Pro cnocoben Ha pa®oTy B peXMME Py4YHOIO YIpaBJIEHUS, aBTOHOMHbBIE
IIOJIETHI IO 3apaHee 3aJaHHBIM KOOpJAWHAaTaM, C aBTOMATHYECKUM BO3BpPAaTOM Ha TOYKY cTapTra H
aBTOMAaTUYECKyl0 IOCAAKy B CiIydae MOTEpPH CHUTHAJIa YIPABIEHUS WIM B JPYTHUX HEIITAaTHBIX
CUTyalUsiX, YTO HEOOXOAMMO IpU ChEMKE CIIOKHOTO penbeda c obecriedeHueM TpeOyeMbIX
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napameTpoB. Kpome TOro, mMeercs cucTema 3allMTHI ammapara OT OIMACHOTO COJMKEHHSIMH C
MPETATCTBUAMU.

OOBEKTOM HCCIIEIOBAaHMS B IPECTABICHHON paboTe ABIsuIcs Oeper Mexxay OyxToit Pribankas
u mbicoM J1006 (Pucynok 1). Beper cinoxen kapbonaTHbiMH ¢uuiieBbiMu mopogamu [10-11]. Ha
yYacTKe Pa3BUTHI aOpa3MOHHBIM M a0pa3uOHHO—OIIOJI3HEBOM THIIBI Oepera. BerpeuaroTest riryOokue
JOJIMHBI BPEMEHHBIX BOAOTOKOB. BricoTa GeperoBbix o0priBoB nocturaer 100 m. Bgons Geperosoii
JUHUMA BCTPEYAIOTCA COUHHYHBIC KPYIHBIE OOBaJbHO-OMOJ3HEBBIE KOHYCA, CIIOKCHHBIC
rpy0000JIOMOYHBIM MaTEPHATIOM.

Hosdpocceuiick
Q FeneHmxmk

Pucynok 1. Ydactok npoBeneHus pador.

B mae—utone 2019 r. O6puta BbIMONHEHA a3podOTOCHEMKa MOPCKOTO Oepera ¢ mocieayromeit
dboTorpammeTpudeckoii 00pabOTKON IMOTYyYEHHBIX HU(POBBIX CHUMKOB, C IEJIbI0O COCTABICHUS
BBICOKOJICTAIBHBIX OPTO(OTOIUIAHOB M MOCTpoeHus 1udpoBbix moxenen penbeda (LIMP). s
ChbeMOK Obllla HCIONb30BaHA METO/AMKA, paHee MPUMEHEHHAas HaMU IpHU HCCIeNOBaHUM peibeda
pa3IMYHBIX Y4yacTKOB OeperoB A3zoBckoro u YepHoro mopeit [8-9, 12] ¢ IOMOIHUTENHHOM
ajanTaiuen AJis y9acTKOB BBICOKMMH O€pEroBBIMU OOpBIBAMHU.

JI1si akKyMYJSITUBHBIX YYaCTKOB MOPCKHX OE€peroB, Kak IMPaBUIIO, BBITIOJIHSETCS IJIaHOBAs
ChbeMKa: OOBEKTHMB KaMepbl KBaJPOKONTEpa HAMpaBlIeH BEPTUKANBHO BHU3. [l HEMUPOKHUX
TUHEHHBIX TPUPOIAHBIX OOBEKTOB (K MPUMEPY, YYacTOK OEperoBOd JHHHHM C TUISHKEM) ChEeMKa
MIPOU3BOAMUTCS B OAMH MPOJET ¢ 00ECIEYeHHEM MPOAOIbHOIO MEPEKPBHITUS MEXAY COCEIHUMHU
dbotocanmkamu 60%. Eciu TpeOyercst mpoBecTu a3podoTOChEMKY OOJIBIIOTO MO MIUPUHE YYaCTKa,
T0 (oTorpadupoBaHue 3aJaHHOW TIIOIMIATN TMPOU3BOIAT CEPHUEH MapallieNbHBIX MapUIpyTOB,
UMEIOIUX TonepedHoe nepekpuitue. [Ipu Takoit poTtocheMke cTaHAApTHOE 3HAYCHUE TIEPEKPBHITUS
coctasinseT 30% [9]. Ilpu cremke abpa3roOHHBIX MOPCKUX OEperoB, UMEIOIIUX penbed ¢ OONbIITNMHI
nepenajgaMy BBICOT, B JIONOJHEHHE K IJIaHOBOH a’podoTocheMKke ObUIO pEIIEHO HCIOJIb30BaTh
NEPCHEKTUBHYIO a’pOPOTOCHEMKY (C HAKJIOHOM ONTHYECKOM OCH), TO3BOJIMBIIYIO Ooee
3¢ dEeKTUBHO pacno3HaBaTh 0OBEKTH MECTHOCTH M aHATTU3UPOBATh UX MPOCTPAHCTBEHHOE B3aUMHOE
MIOJIOKEHHE.

Ilepen HauaaoM a’3poOTOCHEMKH MAJisi MPOCTPAHCTBEHHOW MNPUBS3KH OBLIO MPOU3BEACHO
pa3menienre 30 Ha3eMHBIX PENEPOB, PACTIPEACICHHBIX MO BCEW IIJIOLIATU MCCIETYEMbIX YYaCTKOB.

() _©_
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 12


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 6. Ne2. 2020
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/51

ITpu pasmenieHNH penepoB YUUTHIBAINCH KOHPUTypalus U penbed ydyacTKOB, CXeMa IIaHUPYEMBbIX
TpaekTopuil nponeroB BIIJIA, Hanuume M COCTOSHHME PACTUTEIBHOIO IOKPOBAa, BEPOSTHOCTH
aHTPOIIOTEHHOI'O BMelaTenbcTBa. Ha puIxiioM rpyHTE penepsl (Kpyr KpacHOTO I[BETA TUAaMETPOM
22 cM) 3aKkpemIsUIMCh Ha ypoBHE IpyHTa. Ha ckamax OTMETKHM Jenaluch Ha POBHBIX ydacTKax
KOpeHHbIX mopoA. OmpeneneHUe TOYHBIX KOOPJAMHAT HA3€MHBIX pENEpoB IPOM3BOAMIOCH C
MIOMOIIBIO 00OPYIOBaHUSI CIYTHUKOBOW CHUCTEMBbI Mo3uIMoHUpoBaHus ¢upmbel Leica Geosystems
[13-14]. B cocraB oOopymoBaHus BXOJMIIM JBa JIBYX4aCTOTHBIX MPUEMHBIX ycTpoiictBa (Leica GS
10, Leica GS 15), oOpabarpiBarolyie CUrHaIbI HAaBUTalMOHHBIX ciiyTHUKOB GPS u [JIOHACC.

CHavasia a’poOoTOCHEMKAa BBINOJIHATACE B PYYHOM pEXKHUME, HO CIOXHBIH penbed
abpa3moOHHO-OTIOJI3HEBOTO Oepera MPUBOJMI K MEPUOJUYECKON MOTEpe CUTHANA MEXKIY IMyJIbTOM
ynpasinenusi u BIIJIA, mosTtomy OBUIO MPUHATO pEUICHHE NMEPEUTH HAa ABTOMATHYECKUN PEXUM
II0JIETOB 110 3apaHee pa3paboTaHHBIM MaplipyTaMm. B aToMm ciyyae mpu morepe curHana Iysbra
ynpasnenust BITJIA mponomkaeT ABUrarbCs MO 3aJaHHOMY MapIIpyTy M BO3BpAIaeTCsl B TOUKY
B3JIETA II0CJIE OKOHYAHUS ChEMKH.

[Ipu mOATOTOBKE MapIIpyTa MOJETa YUUTHIBAIUCH CIEAyIONHe (PaKTOphl: — MPOTIKCHHOCTh
[oJjieTa W YyJaJeHHE ammapara OT OIeparopa; — IMPOTHO3HOE HANpaBiICHUE U Cujia BETpa; —
koHpurypauusa u nangmadt xocel; — obecneuenue 30% mnomnepeuynoro u 60% MnpPoaOTBEHOTO

nepekpbitus. OOecrieueHre TOYHOTO BBINOJHEHHS MApaMEeTpPoOB IOJNETa PEaln30BBIBAJIOCH C
nomortiplo nporpammHoro obecrieuenus (I10) “Litchi” (Pucynok 2). IToaroToBiieHHBIE TpeKH
IIpoBepsUIUCh Ha caifte npousBoautens [10 [15].

N

A ED 2 WAYPOINT 4 SETTINGS

n | Disabled | F

= N — ==

Google

Pucynok 2. [logroroBka mMapiipyra nosera.

Jliia obecriedeHusl CILIOIIHOM ChEMKH Y4acTKOB C TpeOyembIM Ui (OTOrpaMMeTpHuecKoit
00pabOTKH TEpPeKphITHEM OBLIM BBHINOJHEHBI 4 ToyieTa 00miel mpoTsokeHHOCTRIO 11,5 kM. B
pe3ynbTare a’pooTOChEMKH OBbLIM MMONMy4YeHbl 1574 CHMMKa, paclpeleleHHBIX [0 MapuipyTam
ceeMku ¢ 30% mnomnepeunbiM 1 60% mnpomosnbHBIM NepekpbiTHeM. Kpome Toro, 3a cdyetr paboThI
HaBuranuonHoro komiuiekca BIIJIA ObuiM mosydyeHbl MapaMeTphl BHEUIHETO OPUEHTHUPOBAHUS
CHUMKOB.
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CpeMka MpoOBOIUIIACH C MEPEMEHHON BBICOTOM IMOJIETa OTHOCUTENBHO TOUYKK cTapta BITJIA
JUI COXpAHEHMS OJMHAKOBOTO PACCTOSHUS OT OOBEKTHBAa KaMephbl J0 TOBEPXHOCTH OeperoBoi
o0pbiBa. [Ipu MoBBIIIEHUH a0CONIOTHOW BBICOTHI 3JeMeHTOB penbeda BITJIA Taxke momHuUMancs
OTHOCHUTEIIbHO BBICOTBHI TOUKH CTapTa, COXPaHAsS PacCTOSHUE 10 3eMHOI moBepxHocTU. [Ipumepnt
HCIIONIb3YEMbIX IapaMeTpoB MOJETOB MpuBeaeHbl B Tabmuue. J[1s kaxaoro ydactka MpoBOAMIACH
CbhEMKa C JIByMs IOJIOKEHUSIMU ONTUYECKOW OCU KaMepbl OTHOCUTEIBHO FOPU30HTA (BEPTHKAIBHO
BHU3 " 45 Tpajn.), uTo n30eXaTh «MEPTBHIX 30H» IOA M 32 PACTUTEILHOCTHIO M BBICTYNAIOLUIMMHU
dbopamu penveda. Takke, W3MEHEHHE HAKIOHA KaMephbl IO3BOIIIO HM30€XKaTh Pa3IUYHOTO
paccTosiHUSL OT Kamephbl JO CHUMAaeMOW IMOBEPXHOCTHM Ha OJHOM U TOM K€ cHHUMKe. [Ipumepsi
CHMMKOB OJIHOTO W TOTO JK€ ydYacTKa Kiuda NpH BEPTHKAILHOM U HAKJIOHHOM IOJIOXKEHUHU
OIITUYECKOW OCH KaMephl IpesicTaBiIeHbl Ha PucyHke 3.

Tabnuma.
IMPUMEPHLI TAPAMETPOB TTOJIETOB B ABTOMATUYECKOM PEXXMME
Ipomsiscennocmo  Crkopoc-  Bpemss  Bwicoma  Haubonvuiee Yeon Paouyc Yacmo-
nonema, m mb nole-  nolema, noiemd, yoaneHue HAaKIoOHA noeopo- ma
ma, MUuHym M Oom MouKu  Kamepwl, moe, % CbeMKlU, C
Km/uac g3nema, M epao
3000 20 12 30-130 200 45 50 2
2400 15 13 50-140 200 90 50 2

Pucynok. 3. CHUMKH NpH BepTUKAIBHOM (BBEPXY) M HAKIIOHHOM (CHH3Y) TIOJIOKEHUH ONTHYECKOH O0CH
KaMepBbl.

Humepnpemayus nonyuennsvix OUCmManyuoOHHbIX OAHHBIX

JIns  oO0paboOTKM  TOMYYEHHBIX  adpOPOTOCHHUMKOB  HCIOJB30BAJIIOCH  MPOrPaMMHOE
obecnieuenue Agisoft Metashape [16], mo3Bosstoliee co3naBarbk BEICOKOKauecTBeHHBIC 3D Momenu
00BEKTOB Ha OCHOBE IUQPOBBIX (poTorpaduit Mmeromamu nudpoBoit pororpammerpun (LIP). Ha
nepBoM sTane o0paboTku Metashape Haxogut oOrue Touku (GoTtorpaduii («CBSI3yOIINE TOUKH») U
[0 HHUM OIpeNeNnsieT MapaMeTpbl KaMep: IOJIOKEHHE, OPUEHTAIMI0, BHYTPEHHIO T'€OMETPHUIO
(boxycHOe paccTosiHMe, TapameTpbl auctopcuu ©u T.1.) (Pucynox 4). Jlamee, Ha OCHOBE
pPaCCUMTAHHBIX TIOJIOKEHUM Kamep 1o IupoBeiM (oTorpadusiM MPOU3BENCHO IOCTPOCHHE
IUIOTHOTO oOyiaka To4ek (ortorpammerpuyeckoit obpadorku (TPO) (Pucynok 5). Ha ocHoBe
IUIOTHOTO OO0JIaKa TOYEK CTPOUTCS LU(pOoBasi MOJENb IMOBEPXHOCTH U (IIOCIE BBIIEICHUS Kiacca
TOueK «3emisi») — nudpoas moxaens penbeda (LIMP). Kpome toro, Ha 6a3e moTtHoro oOmaka
TOYEK OBLTH MOCTPOCHBI MOJIMTOHAIFHBIE MOJICITH MTOBEPXHOCTH, UCIIOJIb30BAHHBIC TSI COCTABICHUS
0030pHBIX OPTO(OTOMIIAHOB UCCIETYEMbIX YYaCTKOB € POCTpAaHCTBEHHBIM paspemenuem 0,05 m.
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Pucynok 4. Pacnionoxxenue noiay4eHHbIX (oTorpaduii A1st OXHOTO U3 YIACTKOB CHEMKH.

Knaccudukanust momydyeHHoro riotHoro moist TAO ¢ menpro BBIIENEHHS Kiacca TOYEK
«3eMJIs» TPOM3BOAMIIACH IPU MOMOIIU NporpammHoro nakera TerraScan (TerraSolid, @unnsHANA)
[17] na mmardopme MicroStation V8 (Bentley Systems, CIIA) [18]. ®unbrpanus obiiaka To4ek
ocymiectBisiercs B TerraScan 1mo MTEpallMOHHOMY MPHHIMUIYY C HMCIOJIb30BAaHUEM CTaHIAPTHBIX
HHCTPYMEHTOB KiacCHpHKAIMK «OW POints», «air pointsy, «isolated pointsy», «below surface».
Huctpyment «low pointsy mo3Bonser BbLACIUTH 00OCOOJCHHBIE TOYKH W WX TPYIIIHL,
pAacIioIOKeHHbIE HMKE OCHOBHOTO O0Jlaka TOYEK M HE OIMCHIBAIONIME PEabHO CYMIECTBYIOIINE
o0bekThl. HWHCTpyMeHT «air pointsy mo3Bomsier BoIACTUTh TPO peanbHBIX OOBEKTOB,
PACHONOKEHHBIX 3HAYUTENBHO BBIIIE YPOBHS 3EMHOM TIOBEPXHOCTH U HE  SIBIISIOIIUXCS
tonorpadpuueckumMu (Hampumep, ntuipl). MHCTpyMeHT «isolated pointS» mo3BoisieT BBIIETUTH
noxaple TOO Ha ocHOBaHWM WX O0OCOOJEHHOCTH OT OCTAJILHOTO OONaKa Todek. MHCTpyMeHT
«below surface» wucmons3yercs st 0TOOpa JIOKHBIX TOYEK, HAXOAIIMXCSA HUXKE OCHOBHOM
noBepxHocTHu. [locie aBToMaTn4eckoi Kiacchu(UKaIiu ObUT MPOBEICH KOHTPOJIb ISl BBISBICHUS U
ycTpaHeHHs OIMMOOK Kiaccudukanuu. KoHTpomb mpoBoamics MeETOJaMH OIIEHKH IUIOTHOCTH
MOKPBITHS  KJIAaCCU(UIIMPOBAHHBIMU TOYKaMHu, Npo(uiMpoBaHus oONlaka TOYEK, BHU3yaJbHOTO
ananmu3a 3D Monenu, MOCTPOEHHOH 1O TOYKaM 3eMJIM C PYYHBIM OTOOPOM JIOXKHBIX OTPaKCHHH.
Hcnonb3oBaHKe MEPEUUCICHHBIX WHCTPYMEHTOB TO3BOJIJIO CBECTH K MHUHHMYMY BO3MOXKHOCTH
OMMOOK M YCKOPHUTBH Ipolecc 0OpabOTKHM AaHHBIX. HanOonbIIyro CIOXKHOCTH NMpH (puiIbTpanun
objaka TOYEK MPENCTaBIsUIM CcoOoW  gepeBbst u  Kycrapuuku [19-20], aBromaruuvecku
«OTQHUIBTPOBATE» KOTOPHIE HE TMPEICTABISUIOCH BO3MOXKHBIM, TTOCKOJBKY HEOOXOTUMO OBLIO
COXPAHHUTh HCXOJHYIO KOH(HUTYpamuio HMEIOUIMXCS JJIEMEHTOB penbeda — BBICTYIIOB CKall,
OCTaHIIOB, 00pBIBOB. K coxkaeHuro, OOJBIIYIO YacTh ATOM padOThI MPHUIILUIOCH BHIIOIHATH B PYYHOM
pEeKHME, METOJIOM MPOPHINPOBaHKs oONlaKa ToueK. TOYKH, KiIacCH(UIIMPOBAHHBIE KaK «3EMIISD»,
ObLTM COXpaHEeHBI B BHe (ailyioB AaHHBIX i moctpoeHuss monenedt GRID wu panpHeimiei
o0paboTku u aHanu3a B mporpammax SAGA u Golden Software Surfer.

Bo
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Pucynok 5. ITnotHoe 0051ako ToYEK ydacTka abpa3HOHHO-OMONI3HEBOTO Oepera.

Hano ormeruts, yro oOpaboTtka gaHHbIX B Agisoft Metashape n TerraScan Ha Bcex 3tamax
TpeOyeT BBEACHHUS ONEPaTOpoOM psAga MapaMeTpoOB M HMX KOMOMHAIWM, 3aBHCALIMX OT THIIA
M3y4aeMOi MMOBEPXHOCTH, Ka9eCTBA, KOJIMYECTBA U B3AMMHOTO PACHOJIOKEHHUS NCXOAHBIX CHUMKOB,
KOH(UTYypaluy NOJIUroHa, TpedyeMoi ToyHOCTH. JJoCTHXKEeHHEe ONTUMAIBHOTO BapHaHTa BO3ZMOKHO
JMIIb [I0CJIE€ MHOTOYHMCICHHBIX MTepauuii M TpebyeT 3HauMTelNbHOro BpeMeHH. Mmeercs
MOTPEUIHOCTh, CBSI3aHHA C HAJIWYHEM YYacTKOB CIUIOIIHOTO JIPEBECHO-KYCTapHUKOBOTO
PacTUTENILHOTO TOKPOBA, IAe (OTOrPaAMMETPUIECKHUM METOIOM TOIYYHUTh JOCTOBEPHBIE OTMETKU
KOPEHHOM MOBEPXHOCTH HEBO3MOKHO. COOTBETCTBEHHO, Ha YYacTKaX C IJIOTHOM PACTUTEIbHOCTHIO
nudpoBasi MoOJENIb CTPOUTCS IO CpEeIHEMY YPOBHIO MOBEPXHOCTH. IIOCKOJIBKY IeNbl0 HaIIMX
WCCIIeIOBaHMI ObLTH pelbed) OeperoBoro 0OphIBa M 0OBAIBHO-OIIOJI3HEBBIX KOHYCOB, TJIE JIPEBECHO-
KyCTapHHUKOBAsi PaCTUTEIBHOCTh MPHUCYTCTBYET (parMEeHTapHO, HAa TOYHOCTH H3MEpPEHH JaHHAs
MOTPELIHOCTh HE CKa3aJlach.

C wucnonp30BaHMEM MaTEpHUANIOB ChEMKH, BbIMOIHEHHOM B 20191 ¢ BIIUIA, ymamoce
MOCTPOUTH BBICOKOTOUHBIE LIMP 117151 BRIOpaHHBIX y4acTKOB a0pa3nOHHOTO Oepera, ¢ TUIaHOBOH U
BEPTUKAIBHON TOYHOCTBIO 10 CM, YTO JOCTAaTOYHO It HMCCIENOBaHUS MHUKpodopM penbeda
aOpas3uoHHoro Oepera.

3axnouenue

HecMoTpss Ha Hanwuue OrpaHUYCHHA WCIOJIH30BAHHOTO METOJA, JOCTYITHOCTh TOTYYCHHS
udpoBeIx (otorpaduii 6eperoBeix 0OpbIBOB Mpu momonu BITJIA mMeeT mpenMyInecTBo mepes
MeTofoM IMGPoBOi ¢GoTorpaMMEeTpUU TpPHU H3YYEHUU pelbeda ¢ HEIIOTHBIM PacTUTEIHHBIM
MOKPOBOM. /[l TOBBIIMIEHUSI TOYHOCTH MPHBI3KH a’pOPOTOCHEMKH HEOOXOAMMO MPOU3BOIUTH
OTIpe/IeTICHUE TeOJe3NICCKUX KOOPAMHAT HA3eMHBIX pernepoB. A3podoTOChEMKY OeperoBbIX
OOpPBIBOB PEKOMEH/TYETCSI BHIIIOJHITH B aBTOMAaTHYECKOM PEKHUME I10 TIOJTOTOBICHHBIM MapIIpyTam
MOJIETOB C WCHOJIb30BAaHHMEM BEPTUKAILHOTO U HAKIOHHOTO TMIOJIOKEHUH ONTHYECKOM oOcH
¢doroxamepsl.

B ormmmume ot kocMmueckoil m a’podorochemMkm ¢ camoiera, cheMka ¢ BIIJIA maer
BO3MO)XHOCTH MPOBOUTh MOHHTOPUHT yYYaCTKOB C BBHICOKHMH YKJIOHAaMH TIOBEPXHOCTH BIUIOTH 0
OTBECHBIX, YTO HEOOXOMUMO MPH M3YYCHHH aOpa3HOHHBIX OEperoB C BBIPAKEHHBIMH KiIndaMu U
CIIO’KHBIM pelbeoM.
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ECOGEOGRAPHICAL PROBLEMS OF AIR POLLUTION
IN THE BIG CITIES OF AZERBAIJAN

©Mammadova Sh., Ph.D., Baku State University, Baku, Azerbaijan

IKOI'EOI'PAOUYECKHUE MTPOBJEMBI 3AI'PABHEHUSI ATMOC®EPBI KPYITHBIX
IoPOA0OB ASEPBAU/I/KAHA

©Mameoosa III. H., kano. ceoep. nayx, baxunckuii cocyoapcmeeHtblll yHUgepcumen,
2. baky, Azepbatioxcan

Abstract. In connection with the development of urbanization, the protection of cities and
the environment, issues of restoring the ecological balance become an urgent issue. The scale and
intensity of product development in Azerbaijan enhance the anthropogenic impact on the nature of
the regions. Such an effect is manifested in the pollution of soils with industrial, household waste,
chemical fertilizers, the burning of hydrocarbons, the emission of harmful substances in the water
and vehicles into the environment. Like in the whole world and in Azerbaijan, such negative
processes are no exception. In this regard, the environmental problems of cities and urban
agglomerations around the world are in the focus of attention of specialists and scientists.
The presented article considers environmental and geographic problems that arose as a result of air
emissions in 8 cities of Azerbaijan. The historical properties of studying atmospheric pollution in
cities are analyzed, ecogeographic methods for studying atmospheric pollution of cities are
identified, environmental pollutants of large cities and the ecogeographic properties of their
influence are considered. The ecological properties of the geographical condition, meteorological
climatic conditions in air pollution, aerospace research in the study of atmospheric pollution in large
cities and the effect of pollution on the health of the population of large cities are studied.
The transport system of cities, their geography, and the effect of emissions of harmful, poisonous
substances into the atmosphere by vehicles on public health were also noted. Based on the methods
for predicting atmospheric air pollution in large cities and the non-linear regression technique,
a mathematical model of ecogeographic forecasting of air pollution is applied. Comprehensive
indicators and the level of air pollution in unfavorable conditions for urban agglomerations are
determined.

Annomayus. B cBi3u ¢ pa3BUTHEM ypOaHM3aLMH, OXpaHa TOPOJOB M OKpY’Karollel cpesl,
aKTyaJIbHBIMU CTaHOBSITCSI BOPOCHI BOCCTAHOBIIEHHSI SKOJIOIMUECKOr0 paBHOBECHs. MacTabHOCTh
U MHTEHCUBHOCTb pPa3BUTHSA TMPOU3BOJACTBA B AsepOalikaHe YCHJIMBAET aHTPOIIOTEHHOE
BO3/IEMICTBHE Ha NPUPOAY PEruoHOB. Takoe BO3JEICTBHE NPOSBISIETCS B 3arps3HEHUU II0YB
INPOMBIIIJICHHBIMHA,  OBITOBBIMH ~ OTXOJaMM,  XUMHUYECKUMH  yIOOPEHHMSIMH,  CKHTAaHHEM
YIIEBOAOPOJIOB, BBIOPOCAMH B aKBaTOPUHU BPEIHBIX BEIIECTB M TPAHCIOPTHBIMU CPEICTBAMH B
okpyxaroiyto cpeny. Kak u Bo BceM Mupe, B AzepOaiiykaHe Takue HEraTUBHBIE MPOIECCHl HE
UCKJIIOUeHHEe. B CBSA3M € 3TUM SKOJOTHYECKHE MPOOJIEMbl TOPOIOB U TOPOJCKUX arjioMepanuid Bo
BCEM MHpE HAXOAATCS B IIEHTPE BHUMAHMs CIELMAINCTOB M YYEHbIX. B npencraBieHHON cTarhe
paccMOTpeHbl HKoreorpadguueckue mpoodaeMbl, BOSHUKILINE B pe3ysbTrare BHIOPOCOB B aTMoc(epy B
8 roponax AsepbOaiikana. [Ipoananu3npoBaHbl HCTOPHUECKUE ACTIEKThI 3arpsiI3HEHNS aTMOC(EPHI B
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ropoiax, ONpeleNieHbl JKoreorpaMuecKue METOIbl HCCIEeTOBAaHUS aTMOC(EPHOTO 3arps3HEHHS
TOpOJIOB, PACCMOTPEHBI (PAKTOPHI 3arps3HEHUsT aTMOC(HEPHOro BO3AyXa KPYHHBIX TOPOJIOB,
sKoreorpauueckue CBOWCTBA MX BIUSHUSA. V3ydeHBI 3KOJIOTHYECKHE CBOIMCTBA Treorpaduyeckoro
yCIOBUI, METEOPOJIOTUYECKHE  KIMMAaTW4eCKHe YCJIOBHS B  3arpsa3HEHHH  arMocdepsl,
a’POKOCMHYECKHE HCCIECJOBAaHUS B W3YYCHUH 3arps3HEHHs arMocdepbl KPYIHBIX TOPOIOB M
BIMSIHUE 3arpsA3HEHUs] Ha 370pOBbE HACENEHHS KPYMHBIX roponoB. OTMEUEHBI TaKKe BO3/IEHCTBHE
TPAHCIIOPTHOM CHCTEMBI TOpPONOB, WX Teorpadus, BIMSHUE BBIOPOCOB B armocdepy
TPAHCIIOPTHBIMH CPEICTBAMHU BPEIHBIX, SOBUTHIX BEIIECTB Ha 310pOBbe HaceleHus. Ha ocHose
METOJIOB IPOTHO3UPOBAHMS 3arpsi3HEHUSI aTMOC(EPHOTO BO3AyXa B KPYMHBIX TOPOAAX U METOIUKE
HEJIIMHEHHON  perpeccuu, TPUMEHEHAa  MaTeMaTHueckas  MOJAeNIb  JKoreorpapuueckoro
MIPOTHO3UPOBAHUS 3arpsi3HeHus artMocdepsl. OmnpeneneHsbl KOMIIEKCHBIE MTOKA3aTel U YPOBEHb
3arpsi3HeHUs! aTMOocQepsl B HEOIArONPUATHBIX YCIOBUSAX IO TOPOICKUM arJIOMEPAIHSM.

Keywords: meteorological and climatic conditions, aerospace, ecological and geographical,
favorable weather conditions, synoptic processes, mathematical model.

Knroueswvie cnosa: MCTCOPOJIOIrO-KIIMMATUYCCKUC YCJIOBUA, A3POKOCMHUYCCKHUE, DKOJIOIO-
FGOFpa(bI/ILIGCKI/Ie, 6J'IaFOHpI/I$ITHBIe MCTCOYCJIIOBHU, CHHOIITUYCCKUC IPOUCCChI, MATCMATHYCCKaA
MOICIIb.

Several big-scale air pollution disasters were recorded in the world in the XX century. For
example, the valley of Moz (Belgium) in 1930, almost became poison trap as a result of air
pollutants emitted to the atmosphere by the coke ovens, steel and zinc smelting plants, glass
factories and sulfuric acid plants located in the valley. The result was devastating, causing 63 deaths
and 600 positioned by the industrial sulfuric oxide [1].

The first disaster caused by air pollution in the United States occurred Donora, Pennsylvania
in 1948. The pollutants emitted from several industrial enterprises such as sulfuric acid plant, steel
and zinc production plants settled on the land surface as a result of temperature inversion and
created the fog and air mixture causing breathing difficulty. As a result, 6000 people complained
about dizziness and sore throat and during the 3 days, 20 people died [2].

Among the many scientists who studied air pollution and its impact on living beings
D. Anjelkovich, C. Tolby, M. Saymons (1976), |. Barnes, V. Bastian, K. Beker, Z. Tong (1990),
C. Bond, A. Dahl, R. Henderson, L. Bonbaum (1987), L. Vichers, C. Nolan, D. Uinsett, D. Ledbeta,
A. Kodavanti, U. Skladveyler, M. Kosta, D. Uatkinson (2004) should be mentioned.

Preparation of methods for the study of air pollution in USSR started in the 1960 s. In this
regard the scientific works of M. E. Berlyand, T. G. Berlyand (1968), E. Y. Bezuglaya,
L. R. Sonkina (1971), M. T. Dmitriyeva, G. P. Sidorenko (1976) and many others can be
specifically mentioned. Regarding the study of the air pollution and implementation of the prepared
methodology in Azerbaijan SSR the scientific works of A. A. Gorchiyev (1969), R. M. Rafiyev
(1970), R. B. Abdullayev (1993), B. H. Mammadov, B. A. Mammadov (1987), Sh. I. Mammadova
(1993-1998), M. A. Jabbarov (1973) and others’ can be mentioned. The scientific works of
A. M. Shikhlinski (1968), A. A. Madatzada (1948, 1953, 1963), A. J. Ayyubov (1962, 1989),
M. A. Jabbarov (1973), B. A. Mammadov (1985), B. H. Mammadov, I. A. Jafarova (1978, 1980),
A. A. Gorchiyev (1978, 1979, 1982), B. M. Madatzada (1987), R. Sh. Hasanov (1992, 1994) and
others’ have been devoted to the study of the role of climatic and meteorological conditions in the
dispersion of air pollutants in Azerbaijan. The Russian scientists such as M. E. Berlyand,
T. K. Berlyand (1985), E. Y. Bezuglaya, L. R. Sonkina (1971), R. I. Onikul (1971), B. B. Goroshko,
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L. S. Gandi, V. K. Petrenko, V. I. Arishkova (1973), S. I. Ponomarenko (1975) played an important
role in the preparation of theoretical and methodological base for the study of the role of
meteorological aspects in the dispersion of air pollutants.

First of all, the study of urban air pollution as a subject was reflected in the sources of
ecological and geographical sciences. The studies conducted mainly covered the typological
directions of the urban atmosphere [3].

Generally, the conceptual base of air pollution is the preparation of plans and programs for the
improvement of air quality management.

As being a strong and constant aspect of atmosphere air pollution has an impact on human
health and the environment. This problem is especially actual in big industrial cities. Clustering of
multi-profile industries, over-developed transportation systems, the existence of industrial and
household waste problem in big cities results in a huge impact on all components of the
environment.

The geographical studies conducted in the Azerbaijan Republic play an important role in the
development of geographical science not only within boundaries of the CIS but also outside of its
limits. Furthermore, most of the geographers in Azerbaijan have the opportunity to study the
geographical problems both at the regional and global scale.

During the Soviet period, the scientific research activities of geographers in Azerbaijan were
mainly focused on two major directions. First and the most important direction was research
activities and studies focused on the geographical problems within the boundaries of Azerbaijan
SSR. The second direction in the geographical research was together with scientists of Institute of
Geography of USSR Academy of Sciences to contribute to the studies of scientific problems which
had all union importance.

Research studies in the field of geography and geographical ecology started in the 80s of the
XX century and are still ongoing. (H. A. Aliyev, B. A. Budagov, Kh. Hasanov, Sh. Y. Goychayli,
M. A. Salmanov, N. K. Mikhailov, T. A. Khalilov, R. B. Abdullayev and others).

The democratization of public and social spheres in Azerbaijan as a result of the transition to
the new development path had a huge impact on the transformation of science and its rapid
development.

Analyzing geography and ecology together might help us to clarify the following problems:
firstly, the integration of geography with newly emerged political and economic sciences at the
beginning of the XX century, formation of political geography; secondly, while studying natural
and social processes identification of not only patterns of earth layer and social production but also
direct and indirect impact of the space processes and solar system on the earth layer and social
production; thirdly, right assessment of linkage and synthesis of geography with other sciences and
clarify the misinterpretation of geographical ecology (geo-ecology) and etc. It should be noted that,
some scientists is-assessed the idea of ‘unified geography’ which was the discussion topic 150-200
years ago and reappeared again in the 70s of XX century (D. N. Anuchin, Y. G. Saushkin, and
others). They insist that the above-mentioned idea does not lead to the right results. However, it is
not acceptable. We can already witness the results of attention paid by the scientists to the idea of
‘unified geography’ in the second half of the XX century even though it is late. At the end of XX
century the re-activation of political geography, the emergence of geographical ecology and other
sub-disciplines happened purely on the bases of the idea — ‘unified geography’. The emergence of
ecological geography on the bases of both physical and human geographies indicates the
development of geography not only as theoretical and methodological science but also its applied
fields.

All the above studies we analyzed and implemented have contributed to the development of
science in Azerbaijan. However, geomorphological, landscape, hydrometeorological, economical
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geography, landscape—ecology and other studies never researched the air pollution and its reasons in
cities and environment. Unlike the studies mentioned above, we first time in Azerbaijan conducted
research where the problems caused by the air pollution in the cities of Azerbaijan were studied in a
complex way, the role of meteorological-climatic conditions in dispersion of air pollutants
investigated and the sources of air pollution in the cities and its impact on human health have been
studied and correlation between them have been identified. In addition, by utilizing the aerospace
methods the air pollution areas in the cities have been spotted and prognosis/prediction schematics
have been prepared for the big cities of Azerbaijan. Diverse natural conditions and rich natural
resources create opportunities for the development of Azerbaijan Republic. The modern territorial
production complexes of the Republic developed based on the local natural resources and
conditions and as a result, the main sectors of urban production have emerged. The creation of
sustainable social and economic base of cities depends on the efficient assessment of the ecological
and geographical situation of the country and its regions.

Each of above-mentioned source has its own share in air pollution. Pollutants originating from
stationary sources such as energy, machine-building, chemistry, agriculture, light industry and etc.
are in the form of gas, dust and some as a liquid. Every air pollutant to some extent depending on
the meteorological condition play an important role in the deterioration of the ecological situation.

The assessment of the role of the meteorological conditions
in the air pollution of big cities of Azerbaijan
The natural climatic conditions have a big role in the air pollution of cities. As the main
component of climatic conditions, the speed and direction of the wind, synoptic conditions,
temperature, humidity ratio, fog, cloudiness and etc. have been considered. The main focus of this
research was synoptic processes, temperature, humidity, the speed and direction of the wind and
under the aerospace analysis, it was fog and cloudiness (Table 1).

Table 1.
FREQUENCY OF ATMOSPHERIC PROCESSES (%)
Types of Atmospheric processes Annual frequency in % Repeat on seasons (%)
winter  spring summer  autumn
Global air circulation 36 20 27 28 25
Entrance of tropical air masses 27 37 28 14 21
Impact of continental air masses 21 24 24 28 24
Impact of southern cyclones 16 31 27 23 19

One of the actual problems of ecogeographical research is the study of the air pollution of
multi-functional big cities and the protection of their atmosphere. Even though there were many
studies dedicated to this problem still some aspects of this problem have not been studied enough.
The studies indicate that in air pollution of cities meteorological conditions also play an important
role besides the anthropogenic impacts [4]. Thus, while studying the air pollution of cities and
spreading of polluted particles in the air it is important to consider not only, anthropogenic aspects
but also meteorological parameters of the area and the seasonal change of synoptic processes during
the year which also have crucial scientific and practical importance. Since the boundaries of modern
cities cover very big areas, the change of existence and share of air pollutants in the atmosphere are
impacted by the mesoscale and macroscale climatic processes.

The studies found that the movement of air pollutants in the atmosphere, once they are
formed, depends on whether condition and height, the shape of chimneys of the air pollutant
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emitting sources. It is known that maximal reach distance of air pollutants from a stationary source
in the windless condition is 20 to 40 times more depending on the height of air pollution source.
Supposing that the industrial enterprise chimney height is 120 m then based on the above-
mentioned assumption maximum density on the land surface has to be within the 2.4-4.8 km and
this distance is enough to cover industrial and residential areas around the air pollution source.

Generally, there are 10 synoptic—climatic regions in Azerbaijan: Guba-Shamakhi, Absheron—
Gobustan, Central-Steppe, Jeyranchol-Bozdag, Lankaran—Astara, Oguz—Ismayilli, Zagatala—Shaki,
Ganja—Gazakh, Higher Karabagh, Nakhchivan. Let’s review the regions were cities under the study
located.

As a result of studies, it was found that the traffic is the main reason of higher anthropogenic
air pollutants such as carbon monoxide and nitrogen during the warmer periods of the year in the
cities of our Republic. The share of traffic emissions in the air pollution of industrial cities of
Azerbaijan is 65-70% [5-10].

The analysis of observation data indicates that except Sumgait city there were differences in
the quantities of traffic emissions into the air of big industrial cities in separate years. The quantities
of such pollutants in Baku in 2000 was 229,9 thousand tons but, in 2007 it was 410,7 thousand tons,
in Ganja city it was respectively 20,8 and 37,2 thousand tons and in Sumgait, the city it was 14,3
and 8,2 thousand tons [11].

The studies indicate [12-13] that unfavorable weather conditions such as light breeze, high
temperature and humidity and foggy weather have more impact on the increased concentration of
air pollutant particles in the atmosphere. As a result of the several occurrences of such unfavorable
weather conditions in Sumgait city in last two years the air pollutants exceeded the allowable
density thresholds such as dust 1.2-2.0 times, nitrogen 4-oxide 1.5-2.5 times, carbon dioxide 2.0—
3.0 times and in Ganja city dust, nitrogen 4-oxid concentrations were higher than maximum
threshold. However, in other cities of Azerbaijan, the concentration of air pollutants in the
atmosphere were within the tolerances.

As a result of observations and analysis it was found that the level of air pollution in Baku
city is average, in Sumgait and Ganja it is moderate and in other cities it is low. The air pollution
almost was not observed in Nakhchivan city.

The role of aerospace research in the study of air pollution of cities

The results of large-scale studies of atmospheric processes utilizing satellite imagery are
given below-mentioned studies [14-16]. Those studies cover the investigation of earth surface
weather conditions based on the aerospace data.

It can be concluded from the above-mentioned assumptions that anthropogenic pollution of
urban air is a pressing problem that many researchers have studied in modern times. At the same
time, not all aspects of the problem have been fully studied yet. Many scientists refer either to the
surface discrete surveillance data or aerospace data in their research, However, surface and
aerospace surveillance data should be used to give a clearer picture of urban anthropogenic
pollution [17]. Images from artificial satellites allow us to identify trends in the development of
anthropogenic landscapes, identify ways to disperse atmospheric pollutants, identify areas of
accumulation of pollutants and so on. However, to fully understand the state of atmospheric
contamination, comprehensive use of appropriate surface and direct aerial (radiosonductivity)
measurements with multi-field space shots is required. Only in this case can the maximum effect be
monitored by air pollution. Such an approach is more appropriate in exploring urban anthropogenic
pollution. These researches allow us to determine the general patterns of air pollution and the
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dynamics of pollution hoses in cities, as well as the relationship between pollutant concentrations
and meteorological conditions.

The main problem of cities in the creation and maintenance of a favorable environment for
people. Cleanliness is a necessary condition for a person’s existence, but also an important factor in
the well-being of his or her life, and a means to meet his spiritual and aesthetic needs. With the
growth of industrial facilities and other stationary sources, conditions for anthropogenic pollution of
the environment are created, which negatively affects human health.

The Absheron megapolis area is home to large industrial centers with numerous sources of
pollution, as is known from the quantitative and qualitative methods of estimating harmful gas
mixtures and water vapor in the atmosphere. An infrared spectrometer (ICOs-25) was mounted on
the AN-30 to study atmospheric gas mixtures in the Absheron peninsula. The purpose of the
measurements is to investigate the impact of large enterprises on the composition of atmospheric
gas on the basis of an integrated amount of minor gas mixtures, to predict the environmental impact
of the data obtained, and to determine the absorption strips in the measurement ranges.
Measurements were made at a height of 500 m to 6000 m. At that time, it was divided into sheets
that differed 50 Pa by atmospheric pressure. Measurements were made at the boundaries of all
layers except the last layer. Based on earlier experiments, the average temperature in the sheet was
calculated based on the amount of water vapor [17].

Analysis of aerobiotic conditions revealed that the smoke cloud over the Absheron peninsula
is formed at < 2 m/sec wind speed, high relative humidity (>90%) and strong inversion. At this
point, the smoke of the mentioned cities occurs. Thus, at nighttime, in the steady temperature
stratification and high air humidity, no harmful impurities are scattered, and their accumulation
occurs on the surface. At nightfall, when the surface inversion is more intense, high concentrations
of harmful impurities are recorded in the air. In the morning, surface inversion collapses and height
inversion forms due to the Sun’s surface heating and wind speeds forming (Figure 1). The lower
boundary of such inversion is gradually increasing, and in this connection, the volume of air is
increased, which also includes harmful impurities from sources of pollution. At this time, a cloud of
smoke is formed in the inversion layer at high air humidity [16—-20].

It should be noted that industrial fumes usually have strip monograde in space images, while
the texture is matte or fibrous. Fogs of industrial origin often form on cities. Such fumes tend to
have a clearer tone and higher albedo value in space images. Such fumes are characteristic of the
coastal strip of the city of Sumgait and are clearly visible in the photographs from the YSP [17, 20].
They have a clear tone in the photos and are formed by the inversion layer as well as by the high
humidity (>90%). Presence of harmful substances in the atmosphere.

In addition, the appearance deteriorates due to the conversion of SO into the aerosol. Thus,
the rate of rotation is sometimes up to several percent per hour. This is due to the fact that sulfur
dioxide is more readily soluble in fumes than in gases. This is due to the fact that there are some
micronutrients that have catalyst properties, usually in fumes. Due to these micronutrients,
oxidation is becoming more intense. If the fume contains metal sensors (manganese, iron, copper)
or ammonia, the oxidation process is accelerated. At the same time, the weight of the harmful
mixture increases, with 1 g of sulfuric acid produces 1.5 g of sulfuric acid [11, 15, 17, 21].

It is not always possible to identify smog pollution at the land based meteorological stations.
However, it is possible to identify smog with the multicomponent satellite images. On the satellite
image which has spectral range of 0.7-1.1 microns (Figure 2-3) it is possible to see that tone of
image of area covered with the industrial smog is closer to the tone of water object image. Thus, it
is difficult to distinguish the outlines of Baku and Sumgait cities. This is occurred not only due to
the temperature inversion but also as an impact of ‘heat islands’. Constant temperature stratification
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causes the creation of smog in the sub-inversion layer and formation of industrial smog pollution.
The urban ‘heat influence’ increases the inversion. The upper boundary of created smog has higher
temperature compared to the temperature on the land surface. Therefore, in infrared images the
industrial smog is seen darker than fog in the space.

\/

Figure 1. The distribution area of SO, at the highest/dangerous speed limit of northern wind.

Using the satellite information creates an opportunity to study the overall tendencies of air
pollution levels of cities, distribution of air pollutants in the air and to identify the correlation
between the density of air pollutants and meteorological conditions. The obtained study results have
practical/applied importance. These results can be used for a wide range of purposes such as the
organization of monitoring of the air pollution, urban planning and development, planning of the
location of the industrial and residential areas, implementation of air protection activities and etc.

mkm.

Figure 3. A snapshot of satellite imagery of Absheron peninsula. Meteor 0.5-0.7 mkm, b) 0.7-1.1
mkm.
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The assessment of the impact of air pollution
on the human health in the big cities of Azerbaijan

It is indicated in the studies that [15, 17, 21-23] there is a correlation between the level of air
pollution and some diseases (such as damage to the upper respiratory tract, heart problems,
bronchitis, asthma, pneumonia, pulmonary emphysema, eye diseases and etc.).

One of the most pressing ecogeographical problems is the air pollution of the urban
environment and protection of the health of the urban population.

Year by year analysis indicate that the number of deaths among working-age population
decreased 11030 persons in 1990 and 12084 persons in 2000. However, the rise in the mortality
rates in this group again was observed in 2005 and 2006 (respectively, 13945; 14243 people) [24]
(Figure 4).

a) b)
N N
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Figure 4. The dependence of the number of malignant tumor diseases on Air Pollution Index (per 1000
person) a) year 2006; b) between years 2002—-2006.

Babies who are most susceptible to air pollution are almost an indicator of the quality of the
environment and human health. The statistical indicators clearly confirm this fact. Infant mortality
was 4193 in 1990 and 1508 in 2006. The infant mortality decreased in 2906 between 1990-2004.
Unfortunately, this type of infant mortality numbers is again at the risk of increase.

The infant mortality indicators among the cities of Azerbaijan Republic was as following:
Baku city — 769 in 1990, 511 in 2006, Sumgait city — 127 in 1990, 83 in 2006, Ganja city — 61
in 1990, 38 in 2006, Shaki city — 81 in 1990, 47 in 2006, Lankaran city — 70 in 1990, 22 in 2000,
Shirvan — 35 in 1990, 7 in 2006, Mingachevir city — 44 in 1990, 9 in 2006, Nakhchivan city —
18in 1990, 6 in 2006 [24-25].

Table 2.
THE RESULTS OF THE ANALYSIS OF CORRELATION BETWEEN AIR POLLUTION INDEX
AND THE MALIGNANT TUMOR DISEASE FOR FIVE YEARS PERIOD

Year a o, b o, R r’ n
2002 1.59 1.06 0.11 0.03 0.69 0.48
2003 1.47 1.17 0.13 0.03 0.58 0.34
2004 1.94 0.95 0.10 0.02 0.69 0.46
2005 1.93 1.25 0.11 0.04 0.42 0.18
2006 1.58 1.16 0.11 0.02 0.66 0.43
For all periods 1.80 1.11 0.11 0.01 0.60 0.36
Average for period 1.67 1.00 0.12 0.02 0.62 0.38
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In the Table 2 a — free limit of regression equation; b — API-coefficient; r — correlation
factor; n — number of cities in the study.
It is obvious from the Table 2 that the correlation between air pollution index and malignant

tumor diseases is high and sustainable. All statistical parameters (a,o,, b, o, , R) change very little

from year to year. Between years 2002-2006 the correlation coefficient was 0.60 +0.07. The
correlation between Air Pollution Index and malignant tumor diseases is illustrated in the Figure 4
below.

Location of the city in the mountainous or hilly area can cause rapid diffusion of air pollutants
if the natural terrain cuts the wind speed the level of air pollution might increase. That is why in the
cities which are located in the valleys the air pollutants get trapped and as a result the level of air
pollution increases. Even though the wind speed can decrease the air pollution near the pollution
source, it causes the air pollutants to diffuse into wider areas. The sun light causes the increase in
the air pollution level by causing the start of formation of photochemical smog and decomposition
of moist pollutants in the air or formation of new compounds. However, the rain cleans the air and
decreases the air pollution.

ACI

o 10 20 30 40 S0

Figure 4. The dependence of the number of malignant tumor diseases on Air Pollution Index (per
1000 person) For the big cities of Azerbaijan (Baku, Ganja, Sumgait).

It was found that there was decrease in the concentration of different air pollutants (nitrogen,
carbon dioxide) in the years 2000-2010. However, the ratio of some pollutants per person started to

decrease in 2010 [26].

The transport system geography of Azerbaijan and assessment of its environmental impact

The transport system is the base of modern economic infrastructure of Azerbaijan Republic.
Currently, there are more than 860 thousand motor vehicles in the Republic. The increasing usage of
motor vehicles per year leads to the high concentrations of non-burning hydrocarbons, as well as
lead, mercury compounds, sulfur, nitrogen, carbon monoxide, benzopyran and other hazardous
substances. Hazardous emissions from the motor vehicles enter into the active zone of the biosphere
and affect it. Lead, which is a part of the used gas emissions, is highly toxic which might affect the
human body. The emissions entering into the lower layers of the atmosphere are poorly distributed
when no windy weather is observed. In that case since warm air mass strongly rises in the central
streets of the city, the toxic emissions are unable to spread largely. Mostly the emissions are
accumulated between skyscrapers, in the lower relief areas. The pollution of air in the cities by the
transport emissions also impact health of urban population.

The main emissions from the motor vehicles include toxic gases such as sulfur compounds,
nitrogen oxide, carbon dioxide and carbon monoxide and mechanical gas mixtures (Table 3).
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CO2 (carbon dioxide) of course is the number one pollutant and most of it emitted by the
motor vehicles. The industry emissions of carbon dioxide are 5 times less compared to the
emissions of motor vehicles [2].

Since the CO has a toxic effect it is more dangerous to human life and it is lighter than oxygen
by interacting with the hemoglobin in the blood creates stable carbohydrobulin. As a result, human
body has an oxygen deficiency. CO also causes disorders of the cardiovascular system. Carbon
dioxide (CO) has lethal threat to the people who has cardiovascular diseases [27].

Table 3.
COMPOSITION OF EXHAUST GASES EMITTED FROM AUTOMOBILES MG/M?
Compounds The quantity of pollutants emitted to the air under different conditions
When engine is idle Low speed High speed
NOx 0-50 min™t 1000 min? 4000 min™t
CoO 3-10 size, % 3-8 size, % 1-5 size, %
HC 300-8000 min! 200-500 mInt 100-300 min'?
CO, 6.5-8.0 size, % 7-11 size, % 12-13 size, %

Nitrogen oxides are involved in photochemical processes. There is a close connection
between the level of photochemical pollution in the air and driving mode. Huge amounts of nitrogen
oxide and hydrocarbon gases emitted to the air during the mornings and evenings when the traffic
intensity is especially high. These gases emitted to the air react with each other and cause
photochemical contamination of air. People with chronic cardiovascular and respiratory diseases are
highly sensitive to nitrogen oxides [28].

The level of overloading of streets and main roads of the city leads to the fact that, at a
specified speed, the vehicles operating time may be less than 30% of the total time-limit of traffic in
the city, the length of the acceleration and braking (slowdown) areas is about 70-80% of the total
distance traveled by the vehicle. Engine idle run time is 15-45%; slowdown — 13-32%;
acceleration 18-37%; the set speed is 12-54%.

Study of impact of the transport emissions on the human health

50% of diseases caused by environmental factors cause more serious complications in the
elderly. In the atmospheric air, there are mainly organic and inorganic pollutants of anthropogenic
origin. The main reason for their diffusion in the atmosphere is industrial enterprises, road transport,
and most pollutants play a major role in human morbidity, including sulfur dioxide, nitrogen oxides,
carbon dioxide and carbohydrates. Sulfur, phenol, styrene, hydrogen-chloride, hydrogen-fluoride,
formaldehyde, ethylbenzene, chlorine, benzopyrene, metals, and others also play a role in air
pollution. Respiratory, digestive, nervous, endocrine, cardiovascular, blood and gastrointestinal
diseases, diabetes, allergies, malignant tumors, anomalies, complications of pregnancy and so on.

Babies who are most susceptible to air pollution are almost an indicator of the quality of the
environment and human health. The statistical indicators clearly confirm this fact. Infant mortality
was 4193 in 1990 and 1508 in 2006. The infant mortality decreased in 2906 between 1990-2004.
Unfortunately, this type of infant mortality numbers is again at the risk of increase.

Too many vehicles in the big cities increases the degree of air pollution in those cities. The
share of pollutants originating from transport emissions constitute the 40-50% of overall air
pollution.

The actual studies of the traffic flow on the highways and crossroads are recommended to
carry out within 20 minutes from 08:00 to 10:00 and from 17:00 to 19:00 in rush hours of the traffic
movement.
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The studies indicate that there is non-linear dependence between traffic speed and density.
This dependence calculated using Greenshields model and is expressed as traffic density (Figure 5).
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Figure 5. Dependence of Ry coefficient on the traffic speed.

When the traffic density — p increases (increase in the number of vehicles on the roads), the
drivers in order to ensure safe driving distance decrease the speed — V.

When the traffic flow with mixed content is 120 per veh/km, provided that the free movement
velocity of the motor vehicles is 60 km/hour in the city, then Nmax share of the maximum intensity
of the traffic flow across one strip of the highway under urban conditions could be shown as follows
(Figures 6-7):
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Figure 6. Dependence of traffic intensity and its overall dynamic dimensions on traffic speed.
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Figure 7. The dispersion of maximal traffic intensity — Nmax.
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Currently, when the studies of the highways are carried out, the velocity of the motor vehicles
of different types is evaluated based on the visual method, which leads to the major errors regarding
the results. Therefore, it would be more reasonable to use internet based geographical information
services. These systems inform the observer of the street-road network condition on an operational
basis.

As experience shows, to define the queue length in front of a crossroad based on the visual
method is difficult. Hence, the calculation method is recommended to use. This method is based on
the maximum intensity, velocity and density values of the traffic flow. The geographical
information system is recommended to be applied in operative mode together with the internet-
services in the major cities with high traffic intensity of motor vehicles, which is considered more
accurate and reasonable [24].
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Air pollution assessment scheme on the highways and at the crossroads using GIS.
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As calculations represent, when the traffic speed is reduced at the highway crossroads, CO
emissions increase, while NO2 emissions decrease.

When the traffic intensity increases, the maximum surface concentrations also increase. When
the traffic speed is reduced from 60 km/h to 5 km/h, the density of carbon dioxide in the linear areas
of highways increases 1.5-8.0 times, while the density of nitrogen oxide decreases 1.1-1.6 times.

When the queue length increases (from 30 m to 250 m) at the regulated crossroads, the level
of air pollution with carbon dioxide increases 5.0-6.5 times on average and thus, exceed 1 ADL (the
allowable density limit).

The method of prediction of air pollution in the big cities

One of the methods used in environmental studies in urban areas is monitoring, which is one
of the most important scientific issues of the economy and environment. The main objective of
monitoring the megacities is to achieve environmental assessment, control and forecasting in an
area where millions of people live, and hundreds of industries operate [17].

In the large cities, the followings are the factors that are considered environmentally sound:

1. Optimal location of large industrial enterprises, thermal power plants (TPP), high-density
transport arteries and concentration of pollution sources in a particular area.

2. The direction of winds that play a key role in the transport of pollutants, that is, the relative
preference.

The expected concentration of pollutants at specific points should be calculated, taking into
account the location and production capacity of enterprises in the city in order to establish
environmental monitoring of atmospheric air when implementing application issues.

Based on the calculations, it is possible to draw up a thematic environmental map on the
urban area plan that reflects the expected concentration of pollutants. The map should be designed
in such a way that it can be continuously corrected and can provide additional information.

Recent measurements show that NO, CH4, CO, emissions can be recorded at a distance of
1.0-1.5 km, while the concentration of gases at a temperature of 30 °C is 10 ppm. Currently, a
number of foreign firms (Bruner, Vicolet) produce Furye spectrometers that work on various
applications. It allows quantitative and qualitative estimation of a number of gas mixtures by means
of devices, and also allows determining the temperature of gas mixtures.

It has been established that the temperature in the water spectrum corresponds to the
temperature determined by the carbon dioxide (CO) spectrum. The accuracy of setting the
temperature varies depending on the source temperature. When the source temperature is 1000 °K,
the measurement accuracy is not less than 20 °K. To determine the atmospheric concentration of
CO, NO2, CH4 gases, a special noise reduction program is applied at the system entrance. The
minimum concentration of gases varies for different gases: For example, 0.07 ppm for CO; 0.5 ppm
for NO; 0.1 ppm for CHa4 [15, 17].

Ecogeographic prediction of air pollution using non-linear regression method

Development of methods for forecasting air pollution is one of the key issues that arise in the
context of air protection problems. Predictions and warnings of high air pollution are considered as
the basis for the regulation of wastes during the meteorological conditions and for mitigation
measures.

Regression analysis examines the relationship between one dependent variable and several
independent variables. This relationship is expressed by the mathematical model, that is, the
equation that connects the dependent variable to the independent variables. In the context of
regression analysis, this model is expressed as follows:
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The effectiveness of the developed prediction scheme (used to establish regression equations)
and independent (not involved in the regression equation) is monitored.

The work done is aimed at improving the quality of pollution assessment using a new forecast
method. The model can be proposed for operational use in industrial cities, as well as for warning of
the dangerous level of air pollution (Figures 8-10).
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Figure 8. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily
concentrations (in Baku city).
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Figure 10. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily
concentrations (in Minghachevir city).
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The main goal of implemented study is to improve the quality of air pollution assessment
using a new prognosis method. The model can be offered for operational use in the industrial city,
as well as for warning of the dangerous level of air pollution.

Mathematical model of prognosis of air pollution in industrial cities

As a key criterion for assessing atmospheric air pollution, the permissible mix of the
hazardous mixture is taken into account Concentration allowable limit (CAC). The total mass of the
mixture is used as a key indicator of air pollution risk. However, this is true for dust and aerosols, as
for gases.

From the foregoing it can be said that the wind is the one that most influences the speed of
dissolution in the air, or rather its velocity. So, when there are V <3—5m/san persistent events in
the atmosphere, there are unfavorable conditions for scattering of impurities. Subsequently,
precipitation has the necessary effect on the change in the concentration of atmospheric pollutants.
For example: mixtures that are soluble in fog are almost completely absorbed by water droplets.
The formation of acids occurs. Thus, sulfur dioxide is converted to sulfuric acid under mist. At the

same time, when = 0.05mM the amount of rainfall is around the clock, pollutants are washed away,
which leads to their purification. In addition, it has been established that the presence of pollutants

in the atmosphere changes T >0 and T < Oattaches itself.

Determination of complex indicators and levels
of air pollution in unfavorable meteorological conditions

Many researches address complex indicators of atmospheric pollution. Such indicators are
used to determine the relationship between the pollution of the population with atmospheric
pollution, the determination of comprehensive standards for atmospheric cleanliness, the
prioritization of settlements and so on. The study addresses complex indicators for the short-term
regulation of industrial waste emissions [23, 27, 29-31].

Three working modes are proposed in unfavorable weather conditions (UWC). Under the first
production regime, emissions are reduced through organizational measures. In the second
production mode, the capacity of auxiliary production is reduced. At the end, they move to the third
production mode, reducing the main production.

There are many approaches to the determination of atmospheric pollution levels [32-34].
Here are two problems: what pollution will be determined by atmospheric pollution and how many
levels and levels of pollution should be determined. For example, in the USA [33] there are four
levels of high atmospheric pollution: reserve, excitement, danger, and extreme danger.

Atmospheric contamination is characterized by pollutants contained in it. The greater the
content of the contaminant, the stronger the pollution. So, because there are different substances in
the atmosphere, the same value of their presence does not mean that they are the same. As we
know, the harm of a substance is characterized by its CAC. To compare risk or collect different
pollutants, it is necessary to look at their ratio to CAC. Based on this, the following sequence of
atmospheric pollution assessment is proposed, taking into account the disadvantages and
weaknesses of the methods discussed above.

Initial data for the determination of atmospheric pollution are taken into consideration at the p
— point of the | — ingredient at the p-point, which is done three times a day, for example at 7%,
13%, 19%, In cities, it can be measured from the N station. The normalized ratio of each ingredient
is as following:
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C, =d,/YVQH,
here gp — the intensity measured at any moment of observation; YWQH, __ one-time
maximum YVQH.
We can record the average value of the normalized | — component for all points:
1
C = —ZCpl_
N, &=
here Ni- i — is the number of stations with measured concentrations of the ingredient.

When estimating the level of contamination, it should be noted that during the average
atmospheric pollution, Cp, CP, S will be equal to one unit. Then, high atmospheric pollution will
characterize the change in these indicators from one unit to the maximum.

According to the research, the most harmful ingredient for Baku city is soot and dust,
formaldehyde for the Ganja city, and dust, soot and hydrogen sulfide for Sumgait city.

Results and recommendations

1. Generally, the concept of air pollution reflects the certain events and processes which lead
to the worsening of the actual and natural quality of atmosphere. In a narrow sense, according to the
agreed conception of the Comecon states, the air pollution is defined as emission of pollutants into
the air in the solid, liquid and gas form. The protection of atmosphere cannot be successful only by
the one sided or half implemented activities that directed to the specific pollution source. in this
regard, the better results can be achieved only by objective and multifaceted approach to the
identification of each pollution source and mitigation of their impacts.

2. Even though many studies have been conducted up to now, generally accepted model of
dispersion of pollutant compounds in the air is not existing yet. The difficulty and difference of
these processes linked with the subjective aspects. For 10 km distance 10 km Pasquill-Gifford
model is used and this is working model of International Atomic Energy Agency. Among other
models used for identification of air pollutants’ dispersion the model prepared by the Experimental
Meteorological Institute can be mentioned. This model is used for 100 km distance. The scientific
foundation of model and its comparison with Pasquill-Gifford model is given.

3. Air temperature, wind direction and speed and also average monthly and annual indicators
for the carbon monoxide in the atmosphere of Baku city based on the data gathered in recent years
(1990-2012) observations was calculated. As curves indicating the dynamics of change of average
monthly density of the carbon monoxide in the air of Baku city for last five years depending on the
temperature and wind speed, it is seen that even though the air temperature was higher in August,
the concentration of carbon dioxide was higher in June and July when the wind speed is relatively
lower. In general, it was found that there is high correlation between courses of curves (correlation
coefficients change from 0.73 to 0.88).

4. Studies indicate that since the chemical composition of rains changes over the seasons the
density of compounds calculated based on average annual indicator for the current year. According
to the results of the observations and studies the average annual composition of rain in Baku city is
as following: 19.5% sulphate, 9.5% nitrate, 1.0% ammonium, 11.0% chloride, 20.5 hydrocarbon,
0.02% phosphate, 8.73% calcium and 3.75% magnesium ions. More than half of the identified air
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pollutants are transport emissions. Specifically, higher intensity of traffic in Baku considerably
differs it from other cities of Republic in terms of share of toxic substances in the rain.

5. Studies found that the main reason of higher concentration of harmful ingredients of
anthropogenic origin such as carbon monoxide, nitrogen compounds in the air of cities during the
warmer periods of the year is motor vehicles’ emissions. The share of motor vehicles in the overall
ingredients of the air pollutants in industrial cities of Azerbaijan is between 65-70%. First time in
Azerbaijan we observed that, except Sumgait city there were differences in the quantities of traffic
emissions into the air of big industrial cities in separate years. The quantity of such pollutants in
Baku in 2000 was 229.9 thousand tons but, in 2007 it was 410.7 thousand tons, in Ganja city it was
respectively 20.8 and 37.2 thousand tons and in Sumgait city it was 14.3 and 8.2 thousand tons.

6. Babies who are most susceptible to air pollution are almost an indicator of the quality of the
environment and human health. The statistical indicators clearly confirm this fact. Infant mortality
was 4193 in 1990 and 1508 in 2006. The infant mortality decreased 2906 between 1990-2004.
Unfortunately, this type of infant mortality numbers is again at the risk of increase. First time in
Azerbaijan the study was conducted and the infant mortality indicators among the cities of Republic
were identified as following: Baku city — 769 in 1990, 511 in 2006, Sumgait city — 127 in 1990,
83 in 2006, Ganja city — 61 in 1990, 38 in 2006, Shaki city — 81 in 1990, 47 in 2006, Lankaran
city — 70 in 1990, 22 in 2000, Shirvan — 35 in 1990, 7 in 2006, Mingachevir city — 44 in 1990,
9 in 2006, Nakhchivan city — 18 in 1990, 6 in 2006.

7. As a result of studies we found that existence of harmful pollutants in the air increases the
diseases of population 30-40%. Moreover, the correlation analysis between air pollution index and
malignant tumor diseases have been carried out and the correlation percentage of 36-38% was
found.

8. It was found that, in some cities of Azerbaijan (Baku, Ganja, Mingachevir, Sumgait) the
correlation coefficient between air pollution index and respiratory diseases is low. It should be
mentioned that, when air pollution index increases or decreases then its indicator changes also in the
density of sulfur dioxide. It is found that when air pollution index changes, the number of
respiratory diseases is increases. For example, the change in the air pollution index just for two
units, corresponds to the 100 mkg/m?® change in the density of sulfur dioxide. Such an increase in air
pollution causes 12% increase in overall disease numbers. This is closer to the indicators of other
researchers.

9. First time in Azerbaijan with the aid of multi-zone satellite images the clouds of smoke
were observed over the Sumgait city area, to the south from it and west of Absheron peninsula and
it was identified that the main mass of the air pollutants concentrated up to the 60m height.
Furthermore, smog was recorded over the Baku city based on the analysis of satellite images and
according to the tone of the images the smog was lighter than the one observed over Sumgait
industrial area. The comparison of image of smoke clouds and the dispersion areas of the density of
SO> gas indicates that the density of SOz in Baku area has smaller indicator (up to 2 allowable
density limit) than in the industrial areas of Sumgait under the strong/dangerous wind condition (Um
= 1.7 m/sec).

10. The remote optical method is more efficient method of studying the area of atmospheric
aerosol. This method creates the opportunity to get operative, precise and reliable information about
the dispersion areas of brightness of the background aerosol in the atmosphere. In this regard, the
method of study of the angular structure of the brightness of the aerosol pollution in the atmosphere
over the Baku city was considered.

11. It was found that when the traffic speed is reduced at the highway crossroads, CO
emissions increase, while NO2 emissions decrease. When the traffic intensity increases, the
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maximum surface concentrations also increase. When the traffic speed is reduced from 60 km/h to
5 km/h, the density of carbon dioxide in the linear areas of highways increases 1.5-8.0 times, while
the density of nitrogen oxide decreases 1.1-1.6 times. When the queue length increases (from 30 m
to 250 m) at the regulated crossroads, the level of air pollution with carbon dioxide increases 5.0
6.5 times on average and thus, exceed 1 ADL (the allowable density limit).

12. According to the analysis which were carried out first time in Azerbaijan, the highest level
of air pollution with the basic and specific compounds in the Republic are observed in Sumgait,
Baku and Shirvan cities. The highest average annual density of air pollutant ingredients was
observed in Sumgait city and the concentration of chlorine was 2.7 times; hydrogen fluoride 2.0
times; nitrogen 4-oxide 2.2 times above the allowable density limit.

13. The observations of air pollution in Baku city are carried out at 9 observation stations
located at the Sabail, Nizami, Narimanov, Binagadi, Khatai, Yasamal and Sabunchu districts of the
city and observations covered dust, sulfur dioxide, dissolved sulfates, carbon dioxide, nitrogen 4-
oxide, nitrogen 2-oxide, hydrogen sulfide, smoke black, solid fluorides, hydrogen fluoride, chlorine,
ammonia, sulfuric acid, formaldehyde, furfural concentrations in the air.

14. The meteorological capacity of atmosphere was determined by us on the sample of Ganja
city first time in Azerbaijan. Annually, there are 90.74 days with the wind speed of 0-1 m/sec in
Ganja. The repetition of the such winds occur between September and December (8.15-9.89 days).
During other months such windy days constitute 6.06—7.44 days. The average annual recurrence of
days with the wind speed of 6 m/sec is 9.77. These days are observed in 11, IV, VII and VIII months
(5.21-5.55). It varies between 2.07-3.04 in October, November, December and January.

15. The correlation graph reflecting the difference between actual and prognosed density of
pollutants was used in order to ensure efficiency of prepared prognosis/prediction schematic and
first time in Azerbaijan the efficiency of the prognosis/prediction schematic for several cities of
Republic was provided. Main purpose of utilizing the prognosis method was to increase the quality
of air pollution assessment level. The end result model might be proposed for operative use in
industrial cities for the warning of dangerous level of air pollution in them.
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AGRIS P30

POJIb 9KOJIOI'HYECKHUX PAKTOPOB B @OPMUPOBAHUU CTPYKTYP
ITOYBEHHOI'O IIOKPOBA BACCEMHA p. 3EAIM

OMameoosa M. B., Aszepoatiodicanckutl yHUgepcumenm apXumexkmypvbl U CMpoumenbCcmed,
2. baky, Azepbaiioxcan,

THE ROLE OF ENVIRONMENTAL FACTORS IN THE FORMATION OF SOIL COVER
STRUCTURE OF THE ZEYAMCHAY BASIN

©Mammadova M., Architecture and Construction University of Azerbaijan, Baku, Azerbaijan

Annomayus. bacceiitn peku 3edaM BBIACNAETCS pPa3zHOOOpa3MeM KOMIUIEKCHOTO CTPOCHHS
penbeda, KIMMATHYECKUX YCIOBUM, OMOpa3sHOOOpa3ueM, pa3HOBUIHOCTSMH MOYBCHHBIX THUIIOB U
MOYBOOOpasyronmx nopoj. PasHooOpa3ue 1mouBooOpa3oBaTesibHBIX (HAaKTOPOB B paMkax OacceiiHa
CIOCOOCTBOBAJIO 00pPA30BAaHUIO PANMMYHBIX (OPM CTPYKTYPHI IMOYBEHHOTO IMOKpoBa. [loaromy
W3yUYEHHE CTPYKTYPHI MIOYBEHHOTO MIOKPOBA, €0 JIETAIbHOEC KAPTHPOBAHUE, OIIEHKA M ONTUMH3AIINS
MyTeHd HCIONBb30BaHUS TpUOOpeTaeT o0COOYIH0 HAyYHO—TCOPETHUYECKYID M  IMPAKTUYECCKYIO
3HAYUMOCTh. OOBEKTOM HCCIICIOBAHUS SIBIIICTCS OacCeH p. 3esM, pacIoJIOKEHHBIM Ha CEBEPO—
3armagHoM ckioHe Mamoro Kamkasa, oOmeit mmomansio 94200 ra, oxpareiBaromield ToBy3CKHiA,
Mamkupckuii u  l'emabekckuil  agMUHUCTpaTHBHBIE palOHBL. 3a BpeMs HCCIEIOBaHUM
WCIIOJIB30BaHbl AMIIUPHUYECKUE KapTorpaduveckue, a’polpoCTPaHCTBEHHbIC, JaHAIIA(QTHBIC U
reoMOpP(POIOTUUECKUE METOIBI.

Abstract. The Zayamchay basin is selected by its complex structure, various climatic
conditions, rich vegetation and soil-rich rocks. This variation of soil-forming factors has led to the
formation of various forms of soil cover structure within the basin. Therefore, the study of land and
its space manifestation — the soil cover structure, detail mapping, evaluation and optimization —
both scientifically—theoretical and practical. The Zeyamchay basin, which is located on the north—
western slope of the Lesser Caucasus, is the object of the research. The Zeyamchay basin is selected
by its complex relief structure, various climatic conditions, rich vegetation and soil-rich rocks. The
area of the basin is 94200 hectares. The basin covers part of Tovuz, Shamkir and Gadabay districts
from the administrative point of view. These kind of soil-forming factors have led to the formation
of different forms of soil cover structure within the basin. During the research, empirical
information is collected from cartographic, soil research, aerospace, landscape and
geomorphological methods and so on was used.

Kniouesvie cnosa: 6acceiH p. 3esM, TUII TIOYBBI, CTPYKTYpa MOYBEHHOTO MOKPOBA.
Keywords: Zayamchay basin, soil type, soil cover structures.
Bseoenue
N3yuenne B 70-80 TIT. 3aKOHOMEPHOCTEH pACIOJIIOKEHUS TIOYBEHHBIX KOHTYpOB B

MIPOCTPAHCTBE IOCIYKUJIO CO3JAaHUI0 YYEHHs] O CTpyKType mnouBeHHoro mnokposa (CIIIT). B
AzepOaiixkaHe ASTOMY HANpPABJICHHWIO BCETJa YASISUIOCh BHUMAaHWE W B pe3yibrare ObLIH
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uccienoBanbl CIIIT paznuunbix pernoHoB. IIpm cocTaBiaeHMH KapT CTPYKTYpbl IOYBEHHOTO
MOKPOBA UCIOIb30BAIMCH KapThl IUIACTHKH penbeda [1-5].

B konne 90-x romoB wuccienosarenn nomumo usydenus CIIII, ynensiim BHuUMaHue
arpo3KOJIOTUYECKON OIICHKH IOYB.

Bacceiin p. 3esM BbIIENSIETCS CBOUM CIOXKHBIM peibedoM, pazHOOOpa3ueM KIMMaTUYeCKUX
YCIIOBUH, paCTUTENIHBIM MUPOM U II0OYBOOOPA3YIOLIMMHU ITOPOJAMH.

PaznooOpasue 1mouBooOpa3oBaTeNnbHbIX (DAaKTOPOB IMPHUBEIO K (OPMUPOBAHHIO PA3THUHBIX
¢opm CIIIT B pamkax Oacceiina. Mzyuenue CIIII, ero nmerambHOE KapTUpPOBAaHHE, OIEHKA H
ONTUMHU3ALMS MyTeH UCHOJb30BaHMS IpeodpeTaer o0coOyr0 HAyYHO—TEOPETUYECKYI0 U
IIPAKTUYECKYIO 3HAYMMOCTb.

Obvexm u Memoouka uccied0B8aHull
O6wexkrom wuccnenoBanusi BoiaeneHbl (opmbel CIIII, chopmMupoBaHHbIe 1O BIUSHUEM
reorpaduyeckux (dKoJoruveckux) ¢GakropoB B uepre OacceitHa p. 3esm. [lo momydenun
sMnupudeckux  uHpopManuii  ObUIM  WCTOJNB30BaHBl  KapTorpaduueckwe,  IOYBCHHBIC
a’POKOCMUYECKHUE, JIaHTIIa(THBIE U TeOMOP(OIOTUYECKHUE METOIBI.
[Ipu ompenenenuu GopM M OLEHKH Bocmosb3oBamuch mMetoaukoit M. H. Crenanosa [6] u
I'. I1I. MamemoBa [7].

Ananuz u pezynomamol

Ha mepBbIX 3Tanax KJIacCHYECKOTO IMOYBOBEACHHS U COCTABJICHHS ITOUYBEHHBIX KapT, MOHSATHE
0 «CTPYKTYpE IMOYBEHHOTO IMOKPOBa» MpocTo He Obuto. [Ipu 3TOM crienuanucraM JaHHOW 00JIacTh
ObUIO XOpOILIO HM3BECTHO, YTO, KaK M JIPYrHe CHUCTEMbI, MOYBEHHBIH MOKPOB TaKke IO CBOEH
BHYTPEHHEH CTPYKType U IPOCTPAHCTBEHHBIM (opMaM J0CTATOYHO CIOXKHA. IMEHHO O3TOMY TIpU
COCTaBIICHUW TIIOYBCHHBIX KapT OTPaKEHUE CTPYKTYpPhl TIOYBCHHOTO IIOKPOBA, CUUTACTCS
HEOTJIOKHBIM BOIIPOCOM TPEOYIOIIEro peIIeHUs] JaHHOTO HayYHO-TEOPETUYECKOTO BOIPOCA.
Y4eHue o CTPyKType MOYBEHHOTO MOKPOBA SBISETCS ONHOM M3 (yHIAMEHTAIbHBIX HalpaBIeHUN
noyBoBeneHus. Ho mpu 3ToM xoTenmoch Obl OoTMeTHTh, uTo u3ydeHue CIIII coxpanuna cBoro
aKTyaJIbHOCTh JIOKAJILHO B TIOHSTUU TCPPUTOPHH.

Ha coBpeMeHHOM »JTame OpraHu3anus pPaluOHAILHOTO WCIONB30BAHUS —3E€METbHBIMH
pecypcamu, TpeOyeT HaydyHO—OOOCHOBAaHHOTO TpeOOBaHUS BHEIPEHHUS B JKU3Hb MPABHIBHOTO
TUTAHUPOBAHMSI, arpOTEXHUYECKUX, MEIUOPATUBHBIX U arpOTEXHUYECKUX MEPONPUSTHUN, KOTOPOE
Tpebyer yuer cozmaHHbiXx (opm CIIII B mpoctpanctBe. Wzywenme CIIII u co3ganue B
reorpau4eckoM MPOCTpPaHCTBE ero GopM MpruodpeTaeT 0coOyro aKTyaTbHOCTb.

CIIIT xax ¢opMbl TOYBEHHOTO MOKPOBa, (POPMUPYIOTCS MOA HEMOCPEACTBEHHBIM BIUSHUEM
psiga SKOIOTUYECKUX (PaKTOpOB.

Ponw 2eocpagpuueckozo pacnonosicenus, 2e0102U4ecko20 CmpoeHus
u eeomopghonocuveckux gpaxkmopos 6 ghopmuposanuu CIII1

B Hayunbix paspaborkax mnpodeccopa W. H. CremanoBa [6] OCHOBHBIM (aKkTOpOM
dbopmuposanus CIIIT npuHuManuchk reorpaduyueckoe pacroiOKeHUEe MECTHOCTH, T€0JIOTHYECKOe
CTpoeHHe U reoMopdosoruueckre (akTopbl, aBTOPOM 3a OCHOBHBIE (aKTOphl (HOPMUPOBAHUS
NpUHUMAETCs penbed 3eMHONW IMOBEPXHOCTH M TeOJOIMYEecKoe CTpoeHHe (I0YBOOOpasyroline
MOPOJbI).

Ha npumepe uccnenoBanuii 6acceiina p. 3esm, B popmupoanuu ¢opm CIIII, ocHOBHBIMU
dakTopaMyu IPUHUMAIOTCA [OJYMHEHHbIE 3aKOHOMEPHOCTH BEPTUKAJIbHOM  30HAJBHOCTH,
pacrioyioxxeHne Ha ceBepHoM ckioHe Manoro KaBkasa ykioH penbeda, KTuMaTH4ecKue YCIOBUS U
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MMOYBEHHO—PACTHUTENIbHBIN MOKPOB. CpeHee U BepXHee TeueHne pek 0acceiiHa p. 3esiM OTHOCHUTCS K
obnactu Maioro KaBkasa, a HmxHee Teuenne — Kk Kypa-ApakcHHCKOH 1enpeccui.

bBacceitn p. 3edM MMeET JOCTaTOYHO CIIO)KHOE TEeOJIOTHYECKOe M TeoMOpP(OIOTHIECcKOe
ctpoenue [8-9]. baccelin rpannunt cripaBa — ¢ YuHrmibaar, a cieBa — ¢ [llekepOeitnm xpedramu.

Bonopasnen B BepxoBbe XpeOTa MOKPHIT OTIOKEHUSIMU CPETHEro W BEpXHEro soueHa. s
JAaHHOTO TIOsica XapakTepHa WHTCHCHUBHO pAacCWiICHEHHas TOPUCTO-CHHKIMHOMHAS (opma B
BBICOKOTOPbE M CPEIHE PacwICHEHHBIM CKJIAAuaThlii penbed cpemHeropnsi, 4TO B CBOIO OYepenb
oTpa3mwioch Ha cinokHbIX popmax CIIII mectHoctm [10].

bmwke k wucToky p. 3esM HaOMIONAIOTCS KaHbOHBI M V-00pa3Hble YIIENbs, a TaKKe
pacuJieHEeHHbIE CPEIHE M YaCTUYHO BBICOKOTOPHS CIOKEHHBIE U3 OCAIOYHBIX MOPOA, MOCTYKHIIO
co3nanuto tuna Bapuanuu CIIII. B gaHHOI 30HE HEpEIKO MOXHO BCTPETUTh KapCTOBBIE (HOPMBI
penbeda. B cpeaneropre (TpaH3uTHAS 30HA) OTIOKEHHS CPEIHETO U BEPXHETO H0LIEHA 3aMEHSIOTCS
OTJIOKCHUSMH HIKHEIOPCKOTO Tepuofa Me3030s. Ha ¢GoHe 53TUX OTIOKEHMH OTIONKEHUS
CPEIHEIOPCKOTO MEePUO/Ia MPOSBICHBI JOKAIbHO, B BUJE MSATEH.

Knumarnueckue ¢axrtopsl OacceitHa p. 3esm B mpomecce u  audpdepenuuanuu CCII
BBICTYNAIOT JIOMUHUPYIOIIUM (PaKTOpOM, (POPMHPOBAHHE KOTOPOTO HEMOCPEACTBEHHO CBA3aHO CO
CIIO)KHOCTBIO penbeda [11].

OObecneuyeHHOCTh COTHEYHOH paguanueil N3MEHseTCs B 3aBUCHMOCTH OT THIICOMETPHYECKOTO
ypoBHs. lonoBasg cymma conHeuHbiX 4yacoB coctaBisier 2000-2400 yac, U B 3aBUCUMOCTH OT
BBICOTHI Tojpazjaensercs Ha 4 mosca: Beicokoropbe — 2000-2200 wac; cpeaneropre — < 2000;
Huskoroppe — 20002200 w paBauHHBIT — 2200-2400 yac. MakcuMaiabHBIC 3HAYCHUS
COJTHEYHOTO CUSIHUS IPUXOMATCS Ha JIETHUE, 8 MUHUMAaJIbHbIe — Ha STHBapb MECHL.

Cymma akTtuBHBIX Temmeparyp (2>10°) < 800-4500 °C, koTopoe TakKe H3MEHSETCS C
MOBBIIICHUEM YPOBHS OT 3eMHOU moBepXHOCTH: Bomopaznen <800 °C, BRICOKOTOPhE U CPEIHETOPhE
— 800-2000 °C; cpeane u nmzkoropbe 2000-3700 °C; mpearopre U paBHUHHBIN mosic 3800—
4500 °C.

['omoBOe KOMMYECTBO CONHEYHOW pajHaliil B 3aBUCHMOCTH OT THIICOMETPHYECKOTO YPOBHS
usMeHsercs B mperenax 124-144 xkam/cm? |, a cpemmeromoBas Temmeparypa 2-14°C. B
BBICOKOTOpbE JIaHHBIE MOKa3aTeiau BapbupyioT: 2—6 °C, B cpenneropre — 6-10 °C, B mpearopse u
Ha paBHuHEe 10-14 °C.

bacceitn p. 3esM jgocratouHo obecrieueH aTMOC(HEPHBIMU OCaJKaMU M B 3aBHCUMOCTH OT
YPOBHSI OT 3eMHOU moBepxHocTH u3MeHseTcst oT 3000 mm 1o 1000 mm. B Beicokoropbe — 800—
1000 mm, B cpenreropbe — 600-800 mm, B HI3Korophe — 400-500 MM 1 Ha paBHrHe — 300—400
MM.

B 3aBucuMocTH OT KOJIMYeCTBa arMOC(EpPHBIX OCAJKOB CYLIECTBEHHO H3MEHseTCs U
ko3 duineHt yBinaxueHus Md. Beiienstorcst 6 30H yBIaKHEHUS:

>0,60-0,45 (BbICOKOTOpHAS 30HA);

0,35-0,45 (cpeaneropHas 30Ha);

0,25-0,35 (au3koropHas 30Ha);

0,15-0,25 (npearopHas 30Ha);

0,10-0,15 (paBHHHHAS 30HA).

OCHOBHBIE THUIIBI KJIMMAaTa: XOJIOAHBIN KJIMMAT C CyXOW 3UMOM; YMEPEHHO-TEIJIbII KIMMar C
CYXOH 3UMOIf; KITUMAT MOJIIYCTBIHb U CYXOCTEIEH ¢ CyXHM KapKUM JIETOM.

Knumarnueckue daxtopsl B komOuHammsx CIIIT gopMupyroTcst mox BIMSHUEM Me30— H
MukpodopMm penbeda, T. K. Ha YBIOKHEHHBIX M cJ1a00 OOECIEYCHHBIX COJHEYHOW HHEPrUU
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CEBEPHBIX CKJIIOHAX ¢ MaJIbIM YKJIOHOM, KOHTYphI CIIII mano moaBepskeHbl K pacusieHEHUI0, HeXeTn
Ha I0)KHBIX CKJIOHAX C BBICOKUM YKJIOHOM.

[lon neficTBHeM sKoJorHMyYecKux (PakTopoB B paMkax OacceifHa p. 3esM chOpMHUPOBaHBI
cnenyromue ¢dopmbl  CIIT: xommuexkcbt — ¢opmbr  CIIIT oOpa3oBaHHBIE TOH BIUSHUEM
MUKpopenbeda; MEKIy MOYBaMU PACIPOCTPAHEHHBIX B PA3JIMYHBIX 3JEMEHTax pejbeda B 3ITO
BpeMs IPOUCXOAUT OOMEH BEIIECTB M TEHETHYEeCKas CBs3b M TOYBBI HPUOOPETAIOT DPE3KYIO
KOHTPAaCTHOCTh; Takue (opmbl B OacceiiHe p. 3esiM CPOpPMUPOBAHBI IMOJ ACWCTBUEM 3JIEMEHTOB
penbeda; naTauctbie — ABisisichk popmoit CIIII, copmupoBaHHbIe IO IEHCTBUEM MUKpOpeEbeda
U PACTUTEIBHOIO MOKPOBa B BBICOKOTOPBSAX, 00JaJal0T OTHOCHUTEIBHO HU3KON KOHTPACTHOCTBIO;
MO3aW4YHble — BBIABIAIOTCA B CIIydae pAacIOIOKEHUS pPAIOM TO0YB, CPOPMUPOBAHHBIX Ha
0YBOOOPA30BaTEIbHBIX OPOAAX PA3TMYHOTO MUHEPATIOTHYECKOTO COCTABA.

HNannas popma CIIIT Taxke xapakTepHa JJIs1 BEICOKOTOPHOTO TosICa.

Bvi6o0wb

Ponb sxonormueckux (GpakTopoB reorpadudeckoro mojJokeHus, penbeda u reorpaduyeckoro
CTPOCHUSI, PACTUTEIHHOTO MOKPOBa U THaporpaduueckoit cetu, B popmupoBannu CIIIT sBrseTcs
OIPEEISIONICH.

Pacnionoxxenue OGacceiiHa p. 3edM Ha ceBepo—3amagHod uyactu Manoro KaBka3za, ropHsiii
penbed (TUIICOMETPUYECKUII ypOBEHb M YKJIOH), KJIMMAaTW4YeCKHe IIOKa3arelu (arMocgepHbIe
OCaJKu, TEMIIEpaTypa U Jp.), PACTUTEILHBIA MOKPOB MIPAIOT PEUIAIOIIYI0 POJb B (HOPMHPOBAHUHU
xomOuHanui CIIII.
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INPEACTABJIEHUS O PASBUTHUU YEJIOBEKA B BY3AX

©Ilempenko E. B., kano. meo. nayk, Hayuonanohwiii 20cyoapcmeerHulll yHUsepcumem uzuieckou
KYIbmypsvl, cnopma u 300poevst um. 11.@. Jlececagpma,
2. Canxkm-Ilemep6ype, Poccus, deptanatomy@hotmail.com

UNIVERSITIES IDEAS ABOUT HUMAN DEVELOPMENT

©Petrenko E., M.D., The Lesgaft National State University of Physical Education, Sports and
Health, St. Petersburg, Russia, deptanatomy@hotmail.com

Annomayus. B crarbe 0OCYXIAIOTCSI OCHOBHBIE IOJO)KEHUSI KHMIH, B KOTOpOIl ee aBTop
ONMCaJl Pa3BUTHE YEJIOBEKA C OIPENEICHHBIMU OTJIMYUSAMHU OT NPEACTABICHUM, CYIIECTBYIOIINX B
By3ax IO 3TOH MpobieMe, BOZHUKIIMMH B PE3yJbTaTe €ro MHOTOJIETHUX HMCCIEJOBaHUM, aHau3a
COOCTBEHHBIX M JIUTEpAaTypHBIX JaHHBbIX. Pa3BuTHe dYenoBeka Ha pa3HbBIX 3Tamax, A0 U Iocie
POXAECHHS aBTOP M3ydall Ha OCHOBE y4eTa TECHOM B3aMMOCBS3H BCEX 4aCTEH Tejla MHIMBUJA, BCEX
€ro0 OpPraHOB, TAKMX BAXXHBIX OCOOEHHOCTEH €ro pa3BHTHS, KaK HEPAaBHOMEPHBIA 1O TEMIaM H
HaAIpaBJIEHUSIM POCT OpPraHOB M ACHUHXPOHHOE Ha MPOTSKEHUM OHTOTEHE3a pPAa3BUTHE pa3HBIX
dbopmupytromxcst cucreM opraHoB. Haubosblasi HOBU3HA Takoro NpeACTaBICHUs B 00CykaaeMon
KHUT'€ KacaeTcs MUIIEBapUTEIbHOM, BEHO3HOU U JINM(pATUYECKON CUCTEM, pa3BUTHE KOTOPBIX aBTOP
ucclieoBall B HauOoJIbIIeH Mepe, XOTs UM ObUIHM IPOBEJIEHBI M IPyTrue UCCIeJOBaHUS.

Abstract. The article discusses the main provisions of the book, in which its author described
the development of man with certain differences from the ideas existing in universities on this
problem, which arose as a result of his many years of research, analysis of his own and literary data.
Human development at different stages, before and after birth, the author studied on the basis of
taking into account the close relationship of all parts of the body of the individual, all his organs,
such important features of his development as uneven growth rates and directions of organs and
asynchronous during ontogenesis development of different emerging organ systems. The greatest
novelty of such a representation in the book under discussion concerns the digestive, venous and
lymphatic systems, the development of which the author has investigated to the greatest extent,
although he has conducted other studies.

Knrouesvie crnosa: MMpEaACTaBJICHHUA, PA3BUTHUEC YCIIOBCKA, AaHATOMU A, BY3.
Keywords: ideas, human development, anatomy, university.

Beseoenue
B 2015 . B. M. [lerpenko onyOirkoBasl KHUTY, KOTOPYIO IOCBATUII OYEHb BaKHOM Ipobieme
— pasBuTHio yenoseka [1]. Bompockl pa3BUTHSI COCTABISIOT BaKHBIM W BECbMa CIOXKHBIA pa3zen
aHaTOMHHM 4yesoBeka. Ha ux paccMoTpeHHne OTBOAMTCS OUYEHb Mallo BpeMEHH Ha Kadenpe aHaTOMHUH
4esioBeKa, MpUYeM INIaBHBIM 00pa3oM B paMKax JIEKIIMOHHOTO Kypca. [lnst oOnerdenust ycBoeHuUs
CTyJIEHTaMH OOIIMPHOrO M HACBIIIEHHOTO0 MaTepuaia 1o JaHHoMmy pasneny B. M. Ilerpenko Obuin
HalMcaHbl U U3/1aHbl yueOHble mocoous «OcHOBBI AIMOpHOIOruU. Bonmpocs! pa3BUTHS B aHAaTOMUU
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yenoBeka» (2004) [2], «DmOpuonorus yemoeka» (2005) [3], «Bompocsl pasBuTHS B aHATOMHHU
yenoBeka. KoHTposbHO—OOyuaromue TtectoBbie 3amaHusy (2005) [4], «AnHatomust JeTCKOTO
Bo3pacTta. Bompockl pasButus uenoBeka» (2005) [5]. Marepuansl 6a30Boro y4eOHOro mocoous
«OCHOBBI 3MOpPHOJIOTHH...» OBUIM YYTEHbl MM TaKKe NpPU HANHCAHUU Y4YeOHOTO IMOCOOUS
«AnaroMus dejoBeka (Te3uchl Jekiwuii)» (2005) [6]. Takum obpasom, ObLT CHOPMUPOBAH MMOTHBIH
UK U3 yY4EOHBIX MOCOOUI TpeX THUIOB, OOJETYAIOIIUX CAMOCTOSITEIIbHOE OCBOCHHUE CTYIECHTAMU
MPOrpaMMHOTO Marepuana Mo BOMPOCaM Pa3BUTHS YEIOBEKa M CAMOKOHTPOJIbL MPUOOPETEHHBIX
3HaHuii. Ha ocHoBe mocoOwuii 3toii cepun B. M. IleTpeHko coctaBmii HOBOE ydeOHOE IMocooue
«PasButue uenoseka» [1].

B nmomonHenwe k marepwaiaM O pa3BUTUM YENIOBEKA JO W TIOCJIE POXKACHHUS B KHUTE
MIPEJICTABICHB KOHTPOJIHHO—OOYYarONINe TECTOBBIC 3a/IaHUs, KOTOPHIC OXBATHIBAIOT KITFOUEBHIC
BOIIPOCHI PAa3BHUTHS Y€JIOBEKa U ero opranoB. OHU CTPYIIIUPOBAHEI 110 TEMaM OCHOBHBIX JICKITUH 110
AHATOMHUM 4YEJOBEKAa M COCTABIICHBI B BUJC HE3aBEPIICHHOTO IMPEIUIOKEHHs. TecToBbIe 3aIaHus
MOTYT OBITh UCIIOJIb30BaHBI KaK JiJIsi 00y4eHUs CTYJACHTOB, TaK ¥ JJIsi KOHTPOJIS (CAMOKOHTPOJIS) UX
3HaHMWH, TEKYIEro U UTOTOBOTO (3K3aMeHAIIMOHHOT0). COBpeMEHHasi aHATOMUSI Pa3BUBACTCS CPa3y
B HECKOJBKMX HampaBieHUsX. CTyIeHThl MEAWIIMHCKMX BY30B OCBAMBAIOT CHUCTEMHYIO U
TOMOTPAPHUUECKYIO (XHUPYPTUUYCCKYI0) aHATOMHUIO C DJIEMEHTaMH CPAaBHUTEILHOW WM BO3PACTHOU
aHatomMuu. BospacTHas aHaTOMHsI M3y4aeT CTPOCHHE UYEJIOBCKAa B BO3PACTHOM acIeKTe, Ha
MPOTSHKCHUM €T0 WHIMBUAYAJIBHOTO pPa3BUTHSA. V3 BO3pacTHONW aHATOMHM BBIICIHIINCH JBE
CaMOCTOSITENIbHBIE HAYKH — SMOPHOJIOTHS M TEPOHTONIOTHS (HayKa O CTapOCTH, KOTOpasi UCCIEeTyeT
O0COOCHHOCTH CTPOCHHSI W JKU3HENEATCILHOCTU IMOKWIBIX M CTapbiX Jiropen). Jlns meamarpos
Ba)XKHOE 3HAUCHHE MMEET aHATOMUS JIETCKOTO BO3pacTa, KOTopasi CTalla CKIIaJbIBaThCs B KoHIE XIX
cronetusi. Ho ropasmo Ooinblee pa3sBUTHE MOMy4HJIAa AMOPHOJIOTHS — HayKa O 3apojbllie, O
«3a4aroyHOM opraHu3me». OHa H3y4aeT CTPOCHHE OpPraHM3Ma B CBS3M C €ro (PyHKIUSMH OT
MOMEHTA €ro 3a4arusi JI0 TOTO 3Tara, KOrna 3apojblll MPHOOpETacT BHEIIHUIN BHI, CXOTHBIA CO
B3pPOCIIBIM OPraHU3MOM, H CIIOCOOHOCTh K OOMTAHHUIO B BUAOCHEIUPUUECKON cpeie. DMOPHOIOTHs
MO3BOJIICT YCTAHOBUTh CPOKM M MEXaHW3Mbl BO3HHKHOBCHHS WHIVBHUIYAIBHBIX BapHAHTOB
HOPMAJIBHOTO CTPOCHUS M aHOMAJIMW Pa3BUTHUS YEIIOBEKA M JKUBOTHBIX. CeromHs SMOpHOIIOTHS —
3TO OOIIMpHAs 00IacTh HAYYHBIX 3HAHWN, B KOTOPOM OJHAKO OCTAeTCs eIle HeMAallo 3araJloqyHoro,
HE0OBSICHUMOTO, HEM3BECTHOTO. UHTaTeNto mpeiaraeTcs KpaTkoe U3I0KeHHE OCHOBHBIX CBEJICHUN
O pa3BUTUU 4YEJIOBEKA, TIABHBIM OO0pa3oM JIO POXICHUS H aHaToOMH4Yeckoro Iuiana. OHu
HEOOXOMMBI 1T TIOHMMAaHHUs IIeJIOTO psia OCOOECHHOCTEH CTPOCHHUS W TOJIOKEHHUSI OpraHOB,
COCYIOB UM HEPBOB y B3pOCIOro 4EJIOBEKa, a, CJIEeNOBareIbHO — M CTPYKTYPHBIX OCHOB €ro
Ku3HeAesITenbHOCTH. [I0CKOIBKY BOIIPOCH! pa3BUTHS OPTaHOB PACCMaTPUBAIOTCS IMIABHBIM 00pa3oM
Ha JICKIMSIX 110 aHATOMHH YeI0BeKa, To yueOHoe mocobue [1] ObL1o cocTaBieHO B BUC COOpPHHKA
KpaTKuX OYEpPKOB IO BOMPOCAM pPa3BUTHS YEIIOBEKAa B paMKaxX CHCTEMHOHW aHaromuu. JlaHHOE
yuebHoe mocobue, Kak HaJleeTcsl aBTOp, BOCIOIHUT HEJOCTAOIIYI0 B YUeOHUKAaX MHPOPMAIHIO U
MOMOXXET CTYACHTY OCBOUTH BOMPOCHI pPa3BUTHS B AaHATOMHUHU, MOATOJKHET €ro K UTEHHUIO
CIICIUATIbHON JIMTEpaTypsl s YDIyONCHHOTO W3Y4eHHs] TaKuX BOMPOCOB. ABTop KHHTH [1]
HAXOJUTCS B IMMOMCKaX MOJOOHOTO Poja CO CTyleH4YecKor ckaMbu. OH HaleeTcs, 4To, OBITh MOXKET,
9Ta KHUTA OKAXETCs TOJIE3HOM /i HAYMHAIOMIMX KOJUIET B KA4eCTBE BBEACHHUS B MHUP
(byHIaMEHTaNbHBIX TPYIOB O PA3BUTUHU YETIOBEKA.

OcHogHble NONoNCeHUsL KHUSU, UX OMIUYUSL OM NPeOCMAsNIeHUli 0 pa3eumuu 4elo8eKd 8 8)3ax
OOcyxnaemasi KHUTa HAYMHAETCS C OMHCAHHS CYIIHOCTH BO3PACTHOM aHAaTOMUU U €€
OCHOBHBIX pPas3/IelIOB, UX CBSI3U CO CPAaBHUTEIBHOW aHAaTOMHUEMN, KPAaTKOIO0 O4EepKa UCTOPUH Pa3BUTHUSA
stoil mpoosembl. B. M. TleTpeHKO KpaTko HM3JO0XKHWJI CBEACHHUS O HadaJbHBIX JTalax OHTOTeHE3a

() _©_
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 48


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 6. Ne2. 2020
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/51

4eJIoBeKa M KPUTHUYECKUX IepHojax B ero oHroreHesze. Hapsay ¢ 0OBIYHO OmNMChIBAEMBIMU
CTagusIMH U (pa3amMu pa3BUTHUS YEJIOBEKA, OH COOOIIMI 00 YCTAaHOBJICHUU TUIIOB POCTA B PA3BUTUU
YeJI0BeKa M KUBOTHBIX (OOIIMH pOCT; MO3TOBOHM, TMM(OUAHBIM M TCHUTAJIBHBIM THUIBI POCTA),
yKa3zall Ha HEpPaBHOMEPHOCTb POCTa TeJla 4YEIOBEKA, KOHEYHOCTEW M TyJOBMILA, YTO BIIMAET HA
IIPONIOPLIMY TeJla Ha Pa3HbIX 3Tamax oHroreHesa. Tekcr miaBel B. M. Ilerpenko compoBoui
WUTIOCTpalusiMi. B cienyromieil 11aBe KHUTH OH ONKCall BO3pacTHbIE OCOOCHHOCTH aHAaTOMHUHU
JIeTed, B T. Y. MEPBBII M BTOPOM POCTOBBIE CIABUIM B KOHIIE IIEPBOrO IMEPHOJA AETCTBA U B
IIOJPOCTKOBOM IIEPUOJE, IMOSABICHUE BTOPUYHBIX IOJIOBBIX IPU3HAKOB Yy MAJIBYMKOB U JI€BOYEK.
Tekct rmaBsl B. M. IleTpeHko conpoBOIAIT WILTIOCTPALIUSIMH.

Crenyromnryo TaBy OH MOCBSTHI Pa3BUTHIO CKelleTa, KOCTEH M MX COEAMHEHHH, MOAPOOHO
ormucan 0COOCHHOCTH CTPOEHUS ueperna HOBOpoxkaeHHoro. Texct stoi maBel B. M. Ilerpenko
TaK)Ke CONPOBOAMI WLIOCTpauusMu. CXOAHBIM 00pa3oM OH MOCTPOMJI  IVIaBy O pa3BUTHU
CKEJICTHBIX MBIIIIL. A BOT CIEAYIOUIMH pa3fenl KHHUIH, INOCBALICHHBIA Pa3BUTHIO BHYTPEHHHUX
OpraHoB, MpEJCTaBICH ropa3no Oojee mnoapoOHO. Brawane OBLIO PaccMOTPEHO pa3BUTHE
IUAIEBAPUTEIIBHON CHCTEMBI YEI0OBEKA U3 NIEPBUYHON KMILKH, KOTOpask MIOCTENEHHO OTACIAETCS OT
KEITOYHOTO MemKka. B mporecce HepaBHOMEPHOTO pocta U nuddepeHanuy TepBUIHON KHIITKH
dbopMUpyIOTCSL TEepBUYHAsl KUIIEUHAs MeTIs M (QU3UOIOrMYecKas IyNO4yHas TpbDKa, IE€YEHb,
HOJDKENyZIouHast jkeie3a M Jpyrue opranbl. Ocoboe mecto B paboTe 3aHMMAaeT OIMCaHME
MHOT'O3TalHOTO IIOBOPOTAa KHUIIEYHOW TPYOKM NPOTHB YAaCOBOW CTPEJIKH, BOKPYI BEpXHEU
OpBDKEEUHOI apTepuu, Ipu4eM B 4 3Tara, a He B TPH, KaK 3TO OOBIYHO TPAKTYETCS B IPYTUX KHUTAX
[7-10]. B Hux He BbLAeNsCTCS MEPBBIN 3TAIl: HUCXOAsIIEe (BEpXHEE) KOJICHO EPBUYHON KUILICYHON
HEeTIN OIYCKaeTCsl clpaBa OT BOCXOJSINEro (HMXKHEro) KoJIeHa, B CBA3M ¢ (hopMupoBaHHEM
(U3MONIOTHYECKON ITyNOYHOW TphDKU. HapymieHuss moBopoTa KHIIEYHOW TpPyOKH, Hampumep,
3alepKKa Ha OJHOM M3 €ro JTaloB, IIPUBOIAT K BO3HUKHOBEHHMIO AHOMAJIUN €€ pPAa3BUTHIL.
B. M. IlerpeHko  ONUCBHIBa€T TaKK€ CTAHOBJIEHHE  (PU3HOJIOTMYECKOM  HEMpPOXOAUMOCTHU
IIPOM3BOJHBIX NEPBUYHOM KHUILKU: B TeUEHHE SMOpHOreHe3a 4enoBeKa, MPeUMYIECTBEHHO Ha 2-M
MeC, IPOUCXOOUT BPEMEHHOE U 4YacTHUYHOE (JIOKAJbHOE) HapyLIEHUE IPOXOJUMOCTU
(dbopMupyIOLIETocs aJTMMEHTApHOro (MUILEBApUTEIbHOIO) KaHajda. B OKpyKeHUM IUIOTHOM
ME3E€HXUMbl UHTEHCUBHO NPOSUGEpUPYIOMINN SMUTENUI 3aMoaHsIeT MOJIO0CTh MEPBUYHOM KHIIKH,
muddepeHuupyrolierics Ha 3aKIaJKu A1e(UHUTUBHBIX OPraHOB. DTO MPUBOJUT K PE3KOMY CYKEHUIO
(busmonornyeckuii CTEHO3) WJIM TOJHOMY TepepbiBy ((pu3uonorudeckass arpe3us) MPOCBETa
pazaenstomnierocs: Tpakra. [locTossHHBIE ANHUTENNANIBHBIE «IIPOOKUY ONPEAEIAIOTCA Ha MPOTIKEHUU
numiesona (56 Hen) U ABeHaAUATUIIEPCTHOH Kuiuku (68 Henm), a Takke B JbIXaTeIbHBIX IyTSX.
Ilo3aHee MpOXOAUMOCTD MUIIEBAPUTENIBHOTO U JBIXATENBHOIO TPAKTOB BOCCTAHABIMBAETCS B CBA3U
C pacIIMpeHHEM HUX IMPOCBETa M (PU3UOJOTUYECKON TMOEIbI0 4acTu 3nuTennonuToB. Hapymienue
MOCJIEAYIOIIEro Ipoliecca peKaHaJIM3aluu OpraHoB (M30bITOYHAs TrUOeNb SMUTEIHOLUTOB,
IpOpacTaHUe COEAMHUTENBHOW TKaHW B TPOCBET) MPHUBOIUT K Mepexofy (U3MOIOrHYECKON
HEMPOXOJMMOCTH OPraHOB B MATOJOTMYECKYIO (MOpoku pa3BuTHs). Hambonee moapoOHO AaHHBIN
Bormpoc B. M. IlerpeHko m3yumn Ha npuMmepe ABEHAALATHIIEPCTHOM KHMIIKU. Kpome Toro, oH
ONKCHIBAET pa3BUTHE POTOBOM TOJOCTH, OpaHXHOTEHHBIX OOpa30BaHUN TOJOBBI M IIIEH,
MPOUCXOXKJCHUE OTAEJOB  IHILEBApUTENBHOW CHCTEMBbl (pe3loMe), aHOMAaJlWU  Pa3BUTHUS
MUIIEBapUTENbHOW cucteMbl. OTIENbHO paccMarpuBaeTcs pa3BuTHe OpromuHbl. OH o0Opartui
BHHMaHUE Ha TO, YTO TOJIOBHAs M XBOCTOBAs KHUIIKAa W3HAYaJIbHO JHIIEHBI Opbbkeek. [loaTomy
IIOTKa M HIDKHSISL 4acTh NPSIMOM KHUIIKM (aHAJIbHBIN KaHaj) HE HMEIOT CEepO3HOM 00O0JIO0YKH.
[Tono6ubM 06pazom B. M. IleTpeHko OOBACHMI OCOOCHHOCTH IMOKPHITHS CEPO3HOH 000JI0YKOM
JAPYTUX OPraHOB MUINEBAPUTEILHOM U JIBIXaTENIbHOM CHUCTEM, YTO OOYCIIOBJICHO HEpaBHOMEPHBIM
poctom opranoB. Ha »Toil ke ocHOBe y 3apopslimeit 8,5-9,5 Henl NpoUCXOOUT BIIPABICHHE

() _©_
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 49


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 6. Ne2. 2020
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/51

(bu3MONOrnYecKoi MynoYyHO! rPbKU B OPIOUIHYIO MOJOCTh. TO MPUBOIUT K PE3KOMY YBEINYCHHUIO
IUIOTHOCTH €€ 3aIlOJHeHUs, 00Pa30BAHUIO TUIOTHBIX KOHTAKTOB MEXKy 3aJHEi OpIONIHON CTEHKO,
BHYTPEHHHMH OpraHamMu © OpbDkelikamMu. B pesynbrare BO3HHMKAIOT BTOPHYHBIC CpAIICHUS
OpIOLIMHBI — Ka4yeCTBEHHO HOBBIE MOP(OIOTHYECKUE B3aUMOCBSI3U MEXIY OpraHaMu OprOITHON
MOJIOCTH, BIMAIOIIME HAa WX ACPUHUTHUBHBIE aHATOMO-TONOrpaduyecKue B3aMMOOTHOIICHHS. Y
10A0B 3-5 MeC MOSBISIIOTCS MNpSMbIE IUIOTHBIE COEIMHEHUS, HAIpUMEp, MPaBOMl IOYKH C
JIBEHAJIIATUIIEPCTHON M BOCXOIAIIEH OOOJOYHOM KHIIKOH, MOMEPeYHOH OO0O0MOYHOW KHIIKH C
KEITyIKOM, IMOJKEeTYIOYHON JKeyle30i M cele3eHKOW. JTo crabuiansupyer (GopMmy U MOJOKEHHE
BHYTPEHHUX OPraHoB OpIOIIHON MOJOCTH, MPENSTCTBYET CHABICHHUIO U TMEPEKPYTy KHUIIEYHON
TPYOKH TIpH TPSMOXOXJIEHUH, BO3HUKHOBEHHUIO KHUIICYHOH HEMPOXOAMMOCTH HAPYKHOTO THIIA.
Hanee B. M. Ilerpenko onucan 0COOCHHOCTH pa3BUTHS MUILICBAPUTEIBHON CUCTEMBI H OPIOIINHBI B
nerckoM Bo3pacte. [lomoOGHBIM 00pa3oM, HO ropa3mo Oojee KpaTKo OH OmHcall HOpMalbHOE
pa3BUTHE, aHOMAJIMM PAa3BUTUS U OCOOCHHOCTH PAa3BUTHS B JIETCKOM BO3pacTe bIXaTeIbHOM
cuctemsl. [lociie onmcanust pasButuss MOueBbIX opraHoB B. M. Ilerpenko cuenan ciepyromiee
pe3roMe: MoYKa U MOYETOUHHUK Pa3BUBAIOTCS U3 MPOMEKYTOUHOM ME30JEPMbl, IKCKPETOPHAsI YacThb
MOYKH — W3 JUBEPTHKYJA ME30HE(PPUUECKOro MPOTOKA, CEKpETOpHas 4yacTb (HeQpOHBI) — U3
MeTaHe(POreHHON OJacTeMbl, MOYEBOM MYy3bIph — M3 HHTOAEPMBI XBOCTOBOM KHUIIKH (OCHOBHBIE
WCTOYHHUKHU Pa3BUTHUS OPraHoB). 3aTeM ObLIM MPEICTaBICHbI aHOMAJIUHU Pa3BUTUS U OCOOCHHOCTHU
pPa3BUTHS MOUYEBBIX OPraHOB B JETCKOM BO3pPACTE, YTO UMEET, OE€3YyCIOBHO, BaXKHOE IIPAKTHUECKOE
3HAYCHUE, B T. 4. JIJIs Xupypros [11].

JHlanee B. M. IlerpeHko IOBOJBHO MOAPOOHO OMKCAll HOPMAlIbHOE PA3BUTHE IOJIOBBIX
OpPraHoOB U €r0 aHOMAJIMU y Yell0OBeKa, KOTOPOe MOBTOPsET OCHOBHBIE ATambl ee (unmoreHesa. Kak
cBocoOpazHyto ¢opmy Oecronoro pasmHoxkenuss B. M. Ilerpenko mpemiaraet paccMarpuBarh
pa3BUTHE OJHOANILEBBIX OJU3HELOB IMYTEM pPACLICIUIEHUS MOPYJbI WM OOJiee paHHEro OpraHu3Ma.
3areM MOSIBIIAIOTCS MEPBUYHBIC MOJIOBBIE KIETKH, PUYEM JI0 00pPa30BaHUs 3apO/IbIIIEBLIX TUCTKOB,
ellle mo3/Hee — IOJIOBbIe Opranbl. BHayane monoBsie opranbl IPOXoAsST UHIUGD(EPEHTHYIO CTAANIO
pa3BUTHs. XOTS MOJ 3apOJbIIIa OMPEEIAETCs YK€ Ha CTaauu 00pa30BaHMs 3UTOTHI KOMOWHALIMEH
MOJIOBBIX XPOMOCOM, OJIHAKO TepBbie 1,5 mec amOproreHe3a Mop(dOIOrHYeCcKH MO 3apoJIbIiia He
nposiBisiercsi. Mopdonornueckas auddepeHnnanys IMaBHBIX IOJOBBIX JKEle3 HauuHaeTcs Yy
SMOpHOHOB /-8 Hen, mpuyeM Oosiee KpYIHbIE SMYKH ONpPEIENSIOTCs paHblle sSU4HUKOB. Cpean
0COOEHHOCTEH Pa3BUTHUS B JIETCKOM BO3pAacTe OTMEUEHBI 3aBEPILIEHUE OIMYIIEHMSI IIaBHbBIX MOJIOBBIX
xKenes, T. €. o0peTeHne UMU JAe(PUHUTUBHOIO MOJOBOTO MOJIOKEHUS TOCIe POXKIEHUS. SAIMUHUKU B
IIEPBBIE MECALIBI KU3HU OIYyCKAIOTCA B IIOJOCTh MAJIOTO Ta3a, HO OKOHYATEIbHOE IIOJIOKEHUE
npuobperaror k 4-7 rogam. MosouHas Kene3a MpUOOPETaeT MOJIOBbIE paziauuus B MyOepTaTHBIN
nepuosa pa3Butusa. TekcT sToro obmupHOro pasznena kHuru B. M. Ilerpenko compoBoaui
aJIeKBaTHBIMH MHOYKECTBEHHBIMU WILTIOCTpanusiMu. Crienyromuii  0osibmioi pasgen kaurm [1]
MIOCBSIIEH Pa3BUTHIO CEPAEYHO—COCYAMCTON CUCTEMBI YENIOBEKA, €ro noapasneiasl — «OCHOBHBIE
JTanbl Pa3BUTHs COCYIHUCTOW cucTeMbl», «Pa3Butue cepnua», «Paszsurue aprepuii», «Pa3zBurne
BeH», «KpoBooOpamenue mmona», «PasButue mumdparudeckoil cucrteMb» u  «Pa3Burtue
TUMGOUIHON CUCTEMBD», ITOCJIE Yer0 aBTOP KHUTU MPEICTaBUI MHOTOUHCIEHHBIE HIUTIOCTPAIIUH 11O
PaccMOTPEHHBIM BOIIPOCaM.

B. M. Ilerpenko oOpamiaeT BHHUMaHUE Ha TO, YTO JACPUHUTUBHAS CEPACUHO-COCYIUCTAS
CHUCTEMa y 4YeJIOBEKa BKJIIOUAeT KPOBEHOCHBIE M JUM(ATUYECKUE COCYIbl, a Takke JUM(OUIHbIE
o0pa30BaHUs Pa3HOW CIIO)KHOCTH CTPOEHUS, KOTOPbIE pPa3BUBAIOTCA M (PYHKIMOHUPYIOT B TECHOU
B3aMMOCBSI3U ¢ yTpoOHOTO nepuoa xu3Hu. [1logpoOGHO onucaHbl pa3BUTHE Cep/lla U apTepuil 10 U
MOCJIE POXKACHUS, aHOMAJIMK UX Pa3BUTHUS, H3MEHEHUs KpOBOOOpaleHus nocie poxaeHus. CxoqHo
aBTOP KHUTH TOCTYIHJI U C OCBELIEHHUEM PAa3BUTHUS BEH, MPUYEM B CBSI3U C OPraHOTE€HE30M, HO B
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3TOM MOJpa3jiesie NPeACTaBUI COOCTBEHHbIE, OPUTMHAIBHBIE JAHHBIC M NPEJICTABICHUS 10 3TOH
npobrneme. OHU KacaroTcsl, IPEkKAe BCEro, CUCTEM BOPOTHON BEHBI MEUCHU U HIDKHEH IMOJION BEHBI.
BopotHas BeHa, ee KOpHH U BETBH, 10 JaHHBIM B. M. [leTpeHko, BO3HUKAIOT y SMOpHOHOB 4—6 Hen
Ha 0a3e MOJANEYEeHOYHOM CHCTEMBI KEITOUHO—OpblKeeuHbIX BeH. HepaBHOMEpHBIN pocT xenyaka,
JBEHALATUIICPCTHOM KHUIIKM M 3a4aTKOB ITOJDKEIYAOYHOM KEJE3bl COIMPOBOXKIAETCS IEPEPHIBOM
CPEIHEeT0 CErMEHTa JIEBOM KEITOYHO—OpPBDKEEYHON BEHBI W HIDKHET0 aHactomosa. CpemHuit
CETMEHT MPaBOM KEITOYHO—OPBIKEECUHON BEHBI U CPEIHUI aHACTOMO3 00pa3yrOT CTBOJI BOPOTHOU
BEHBI, CPEJITHUI aHACTOMO3 U HUXKHUH CErMEHT JIEBOH KeNTOYHO—OPbDKEECUHOW BEHBI — BEPXHIOIO
OpbDKEEUHYI0 BEHY, HMXHMH CEIrMEHT IIpaBOH KEITOUHO—OpPBDKEEYHOH BEHbl — HMIKHIOIO
OpBDKEEUHYIO BEHY, BEpXHHE CETMEHTBI 00CHX KEeNTOYHO—OPbIKEEYHBIX BEH U BEPXHUN aHACTOMO3
— BeTBH BOpoTHOH BeHbl. Cene3eHouHas BeHa auddepeHiupyercs Ha 6-if Hell B CBA3H C POCTOM
CeJIe3eHKU M BIaJaeT B OOIIMN cTBOJ OpbDKeeuHbIX BeH. OOLIMI yron clusHUs OpbDKEEUHBIX U
CeJIe3eHOYHON BEH OOHapy)KMBaeTCsl B Havajie 7-i HeJl 10331 3aKJaJK{ FOJOBKH IMOAXKETyI04HON
xkemne3pl. JlepUHUTUBHBIA BapuaHT (OPMHPOBAHUS BOPOTHOW BEHBI OMPEACISIETCS B IPOLECcCce
BTOPHYHBIX CpaIleHUIl OpIOMIMHBI, (POPMHUPOBAHUS IBEHAIIATUIIEPCTHO—TOMEKUIIIEYHOTO H3rHoa.
Huxuss nonas BeHa popmupyercs, o naHHeiM B. M. Ilerpenko, y amOpuoHoB 4-7 Hex B mpoliecce
IIEPECTPOMKN CHCTEMBbl IOCTKapJUHAJIBHBIX BEH. 3aME€HAa IEPBUYHBIX II0YEK BTOPUYHBIMU
COIIPOBOXK/IAeTCsl PEeAyKLMEH OpIOLIHOM YacTH 3aJHUX KapAMHAIbHBIX BeH. VX TpylIHbIE OTpe3KH
COXPAHSIOTCS, HO YAAAIOTCA OT CEpAlld, YMEHBIIAIOTCA B OTHOCHUTEIBHBIX pa3Mepax,
MPEBPAIIAIOTCS B HEMApHYIO M TONyHenapHble BeHbl. OHM BIAJAOT B TOpa3no 0ojee KPyIHBIE Y
SMOpPUOHOB 5—6 HeJ nepenHue KapJIuHalbHble BeHbL. [IPpUTOKM 3aaHMX KapAWHAJIBHBIX BEH
O00BEIMHAIOTCS MPOJOIbHBIMU AaHACTOMO3aMHU: MEPEJHUE NIPUTOKU — CyOKapAWHAIbHBIMUA BEHAMHU
(OKOJIO  TOJIOBBIX  JK€JI€3 M KOpHSA  JOpPCAbHOM  OpbDKEWKH), 3aqHUE HPUTOKU —
CynpakapIuHaJIbHBIMU BeHaMH (OKOJIO (pOPMHUPYIOIINXCS MO3BOHKOB). BTOpHYHBIE KapAHHAIBHBIE
BEHbl PACIIUPSIOTCA U IMOJIyYalOT 3HAYUTEJIBHOE PAa3BUTHE B OPIOIIHOM MOJOCTH, TAE 3aMEIlaloT
3a/IHUE KapJUHAIbHbIC BEHBI. 3aKJIaJKa XBOCTATOW MoK medeHd (4 Hed) CONMpOBOKAACTCS
0o0pa3oBaHMEM JMBEPTHKYJIA MPABOTO JKEITOYHOIYIIOYHOTO CTBOJIA — 3TO NMPUMUTHBHAS TONAs
BeHa. OHa 00beIMHSET IEUEHOYHbIE CUHYCOH/IBI Ha TIOPCaIbHON MOBEPXHOCTH NeueHu. CHHYCOUIbI
00pa3yroT neyeHo4yHble BeHbl. Ha 6-i1 Hen mpuMHUTHBHASA Mojas BEHA JOCTUraeT 3aKJIaJKH MPaBOro
Ha/IOYEYHNKA M BOBJEKAeT B CBOM COCTaB NpaByl0 BEPXHIOI CyOKapIMHAJIbHYIO BEHY OKOJIO
HajarnoyeyHuka. OHa CIOYXHUT MPONOJBHBIM aHACTOMO30M IEpPEeIHUX, OpbLKEEUYHBIX MPUTOKOB
MOCTKAapIMHAIBbHOU BeHbl. [Ipu 3TOM paciupsercs BepXHUN HHTepCyOKapAnHaIbHbIN aHacToMo3. OH
o0beIMHsET BepXHUE (HaMOUCUHUKOBbIE) CyOKap/IMHaIbHbIe BeHbl. B Hauane 7-if Hen cOnmmxkaroTcs
ObICTpOpacTyIIMe 3aKJIaJKU MOYEK U HAJINOYEYHUKOB. PacroyioKeHHbIM MeXJIy HUMH BEpXHUH
MHTEpCYOKapAMHAIBHBIM aHACTOMO3 NMPUHMMAET HUXKHHE (TOHAIHbIE) CyOKapAuHaJIbHbIE BEHBI U
pEe3Ko pacuupsieTcsi B CyOKapJuHaIbHBIN CHHYC. B Hero BmajgaroT HUXKHHE Me30KaApOUHANbHbIE
genbl — 3TO IMPOJAOJIbHBIE aHACTOMO3bl BEH, OTMOAIONIMX MHOYKH C MEIUAIbHOM CTOPOHBI U
COEAMHAIONIMX HIDKHUE CyOKapIWHaIbHBIE W CyIpakapAuHaibHble BeHbl. CTBOJ HIDKHEH MOIoif
BEHBI JIOTIOJHSIOT MpaBasi 4yacTh CyOKapJUHAJIBHOIO CHHYCA, MpaBasi HIDKHSS ME30KapAMHAJIbHas
BEHA U IpaBasl YacTh CAKPOKAPJAMHAIHLHOTO aHACTOMO3a (COEIMHEHHE CaKpOKapIUHAIbHBIX BEH —
Ta30BbIX KOHILIOB MOCTKApJAMHAIBHBIX BEH, a TAK)KE MX MEIUAIbHBIX KOJUIaTepaliell — KayJaJbHbIX
BeH). CyOKapAMHANBHBIA CHHYC pa3esseTcs Ha MOYEUHbI OTPe30K HUKHEW 10JION BEHBI U JIEBYIO
MOYEUHYI0 BEHY (LIEHTpaJibHas 4acTh CHHYCA), a TaKKe 3a0pIOIIMHHBIN TUM(paTnyecKuil MeImoK.
CakpokapauHaabHBIN aHacToM03 AuddepeHupyeTcs COOTBETCTBEHHO Ha HAYaIbHBIA OTPE30K
HIDKHEH T1I0JI0M BEHBI M JIEBYIO OOIIyIO TIIOJB3JOLUIHYIO BEHY, a Takxke  cyOaopTaabHBIN
mumdarndeckuil Memok. Cynpakap/MHaIbHbIE BEHbI Ha 33/1HEH OPIOIIHONM CTEHKE MPEeBpallaloTCs B
BOCXOJSIIIME€ TMOSCHUYHBbIE BeHbl. OHU HEMOCPEICTBEHHO IMPOAOKAIOTCS B HEMApHYI U
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MOJIyHEIIapHYIO BEHbI Ha 33JHEN IPyAHOI CTEHKE, KOTOPbIE OCYILECTBIIAIOT KOJUIATEpaIbHBIM OTTOK
KPOBHU U3 NOSICHUYHOW 00JIACTH OTHOCUTEIBHO HOBOM MarucTpaiu — HUKHEH MOJI0N BEHBI.

IIpn omucanum ocoOeHHOCTEH KpoBooOpameHuss 1wiona B. M. Ilerpenko oOpariaer
BHUMaHME uuTarelell Ha BIMAHUE PETHOHAJBHBIX OCOOEHHOCTEH KpOBOOOpAllleHHs ILI0Aa Ha
0COOEHHOCTH POCTa Pa3HbIX YACTEH €ro Tesa: XyAIIUM MUTaHUEM MOKHO OOBSCHUTH OTCTaBaHUE B
pa3BUTHH OPraHOB HMKHEH 4acTU Tejla y IUI0JA YEJIOBEKAa, 3a HCKIIOYEHHMEM II€UYEHH, KOTopas
MOJy4YaeT apTepualbHyl0 KpPOBb W3 MYNOYHOW BeHbL.. OpUrHHAJIbHBIE JaHHBIE W CBOU
npezncrasienus B. M. [lerpenko npeacTraBui npu ONMCaHUM Pa3BUTHS JTUM(PATUUECKOW CHUCTEMBI.
B uacTHOCTM, OH IOJYEpPKUBAET, YTO YacThb I[E€PBUYHBIX BEH 3apojbllla B Ipolecce
HEPaBHOMEPHOTO POCTAa OPraHOB M COCYIOB 000COOJISIETCS OT BEHO3HOTO pycia U obpasyer
MPE3yMITUBHYIO TUM(paTH4ecKylo cucreMy. JIumdarndeckas cuctemMa B IpeHaTaJIbHOM OHTOT€HE3e
YeJI0BEKa MPOXOIUT 3 CTAUH Pa3BUTHSA:

1) cunycnyio (57 nen);

2) MEIIKOB ¥ MEPBUYHBIX COCYI0B — nepBuuHas cucrema (610 Hepn);

3) coCy/oB 1 y3JI0B — BTOPHYHAs CHCTeMa, GOPMHUPYETCS ¢ 3-TO Mec.

ImaBHBIME TUM(ATHYECKUMU KOJUIEKTOpPAMH B SMOpPHOTEHE3€ SBIAIOTCS JTUMQaTHIeCKHe
Memkd. OHM 00pa3yloTcss B pe3yibrare CIUsSHHUS 000COOJEHHBIX BEHO3HBIX KAPMaHOB KpPYIHBIX
NEePBUYHBIX BEH WJIM, HHa4Ye roBOps, TuMParndeckux meneil. B npouecce 000cobaeHnst BEHO3HBIX
KapMaHOB M3 KPOBOTOKAa BBIKJIIOYAETCS YacTh BEH, MPHUTOKOB TaKMX KapMaHOB. Tak BO3HHMKAIOT
3aKJIQJIKK TPYAHBIX MMPOTOKOB, TMOSICHUYHBIX M KHIIEYHBIX CTBOJIOB. [lepBhle KiIamaHbl B TPYIHOM
IIPOTOKE OOHApy>KUBarOTCAd Ha 8- Hex 3MOpUOreHes3a, HauOOJbIIEE UX YUCIO ONpeAesisercs y
IUIOIOB S5 MeC, a 3areM HEMHOIO0 YMEHBUIAETCS B CBSI3U C PAa3BUTUEM MBbIIIEUHBIX MAaHKETOK
TUM(aHTHOHOB (MEXKJIAMaHHBIX CEerMEHTOB). [locie poXOeHHs pacUIMpsIOTCS IHCTEPHBI,
YBEJIIMUYUBAIOTCS pa3Mepbl U KOJIMYECTBO MUOLIUTOB B CTEHKAaX JIUM(PATUYECKUX COCY0B M Karcyiax
auM@arudeckux y3inoB. B nmMmpougHbix y3enkax JUMGOY3JIOB MOSBISIOTCS I'€pMUHATHBHBIE
LIEHTPBHI.

[Ipu onucanum pa3BuTHS JTUMQOHUIHOW CHCTEMBI, €IIe OIHOTO AaBTOHOMHOTO OTJea
CepACUHO-COCYIUCTON cucTembl uenoBeka. B. M. Ilerpenko 3amewaer, uro aumdouIHAsA
(MMMyHHas1) cucTeMa UMeeT psiJ 0COOEHHOCTEH pa3BUTUS — €IUHBIM UCTOYHHMK HMPOMCXOXKICHUS
TUMQOIUTOB (CTBOJIOBAS KJIETKA KPACHOTO KOCTHOT'O MO3ra); 3aKjajika B SMOpHOTeHe3€e MEePBUUHBIX
OpPraHOB M CEJIE3€HKH; paHHee CO3peBaHME (K MOMEHTY POXKJIEHHUS WM B IEpBble HEAENIU MOcie
HEro); paHHssl MHBOJIOLMS (HauWHas C MOJPOCTKOBOIO BO3pacTa), HO IOJHOCTBIO HUMMYHHBIE
OpraHbl HE HUCYE3aI0T J0 KOHIIA KU3HHU.

Pa3zBuTue HepBHON CHCTEMBI B KHHUI'€ M3JIOKEHO 0ojiee KpaTko, HO OCHOBaTeabHO. OnucaHbl
M3BECTHBIE JTambl HA4YaJIbHOTO TEHEe3a HEPBHOW CHCTEMBl — HEPBHOW IUTACTHHKH, HEPBHOTO
XKenoOka, HEpBHOM TpyOkH, a 3areM (OpMHpOBaHHME 3 U 5 MO3TOBBIX IMy3bIpEH, MAIbHEUIINIA
HEPaBHOMEPHBIM POCT TOJIOBHOI'O MO3ra M €ro OT/EJIO0B; 0COOEHHOCTH PAa3BUTHUS CIIMHHOTO MO3Ta,
€ro HEpaBHOMEPHOIO POCTa B CBSI3U C IMO3BOHOYHBIM CTOJIOOM M OCHOBaHMEM uepera; pa3BUTHE
000JI0YEK TOJOBHOTO M CHMHHOIO MO3ra, HEPBHBIX Y3JI0B; OCOOEHHOCTH CTPOEHMSI HEpPBHOM
CHCTEMbI Y HOBOPOX/ICHHOTO ¥ MO3/JHEE; aHOMAJIUU U TIOPOKH Pa3BUTHUS HEPBHOW cucTeMbl [1].

OTnenbHO paccMaTpUBAETCS PA3BUTHE OPraHOB YYBCTB (3pEHMs, CIyXa M paBHOBECHS,
OOOHSATEILHOTO U BKYCOBOTO, OOIIIET0 YyBCTBA), ONMCAHBl UX aHOMAJINHU, Iepudeprudeckas HepBHas
CHCTEMa MOCJIE POXKICHUS.

[IpencraBiensl HEOOXOAUMbIE WJUTIOCTPALMU IO OCBEIIEHHOW Mpobieme. 3akouUTeIbHAs
I1aBa KHHUTH TOCBAIIEHA PA3BUTHIO SHJOKPHHHBIX JKeJe3 YellOBeKa, B T. Y. IUIALIEHTHI, KOTOpas
3aMEHSeT SHAOKPHHOIMTHI MOJIOBBIX JKelle3 U aJieHorunopus, odecnednBas cTaOUILHOCTh CUCTEMBI
(Marb—1i07) [1]. 3aTem aBTOp pa3MecTHI B KHUTE JIBA BAXKHBIX MPHIOKECHHH:
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1) kpaTkuii SMOPHOIOTHYECKUI CII0BAph;

2) KOHTPOJIBHO-00yYarOIIHe TECTHI MO0 BCEM pa3zesiaM KHUTH M aHATOMHH JETCKOTO BO3pacTa
B BHJIE HE3aBEPILICHHOTO MPEIOKECHUS C OTBETaMHU B KBaJpaTHBIX CKOOKaX. B 3aBepiieHne KHUTH
B. M. IlerpeHKo mpenaCcTaBUI CHUCOK JONOJIHHUTEIBHOW JIMTEPAaTypbl W CIHUCOK COOCTBEHHBIX
nyOIMKaIHii aBTOpa, 0a30BBIX IS U3AaHUs KHUTH [1].

3axnmouenue

B aTOii cTathe s M3NOKMIA OCHOBHBIC MOJOXKEHHMs KHHUTH [1], B KOTOpOil ee aBToOp,
B. M. Ilerpenko, omucan pa3BUTHE 4Y€IOBEKAa C OMPEACNICHHBIMU OTIMYUSMU OT IPE/CTABICHUIA,
CYIIECTBYIOIIMX B By3aX IO 3TOW mpoOieMe, OTIMYMSAMH, BO3ZHUKIIMMU B pE3yJbTare ero
MHOTOJIETHUX MCCJICIOBAHMIA, aHaIi3a COOCTBEHHBIX U JIMTEPATyPHBIX JaHHBIX. Pa3BuTHE YemoBeKka
Ha pa3HBIX ATalax OHTOreHe3a, M0 U mocie poxiaeHus B. M. [lerpeHko m3ydan Ha OCHOBE ydera
TECHOI1 B3aMMOCBSI3U BCEX YacTel Teia MHIUBU/A, BCEX €r0 OPraHoOB, TAKUX BaXKHBIX 0COOCHHOCTEN
€ro pa3BUTHs, KAaK HEPAaBHOMEPHBIN MO TEMIIaM M HaIlPaBJICHUSIM POCT OPraHOB U aCUHXPOHHOE Ha
MPOTSDKEHUH OHTOT€HE3a Pa3BUTHE PA3HBIX (POPMHUPYIOLIMXCS CUCTEM OPTaHOB.

HauOonpimass HOBM3HA TaKOro TMPEACTABICHHUS B OOCYKIAaeMOH KHHIe Kacaercs
MUIIEBAPUTEIHLHOM, BEHO3HOM M JUMQaruueckoit cucteMm, pa3Butue KoTopeix B. M. Ilerpenko
UCCIIeI0BaNl B HAUOOJIBINCH Mepe, XOTS UM ObLIH IPOBEACHBI M ApyrHe uccienosanus [12—13].
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AGRIS F40

CPABHUTEJBHASI XAPAKTEPUCTUKA ®JIOP T'AHBIX-AMPUYANCKOU JIOJTMHBI
U WINCYHWCKOT'O MPUPOJHOIO 3ATTIOBEJTHUKA (ASEPBAMI)KAH)

©Capuiesa I. P, Bakunckuii cocyoapcmeaennwiil ynugepcumem, 2. baxy, Azepboatioscan

COMPARATIVE CHARACTERISTICS OF FLORAS OF THE GANYKH-AIRICHAI
VALLEY AND ILISU NATURE RESERVE (AZERBAIJAN)

©Saryeva G., Baku State University, Baku, Azerbaijan

Annomayus. B NaHHOH cTaThe NaHbl Pe3yNbTaThl CPABHHUTENBHOTO aHanmu3a ¢uop [aHbIX—
Alipryaiickol nomuHbl M MInmcyMckoro INpupogHOro 3amoBenHHKAa. KoMuecTBO TakCOHOB
(bOopMUPYIOLIUX COBPEMEHHYIO (DJIOpY JOJIHHBI U 3alOBEIHUKA COCTABIIET COOTBETCTBEHHO 959 u
857. Koaddurmment draopuctruueckoit 0OIMHOCTH ABYX TEPPUTOPHl 1 ponoB cocrapiseT 31,7%,
11t BUa0B 16,6%.

Abstract. This article contains the results of a comparative analysis of floras of the Ganykh—
Airichai valley and Ilisu nature reserve. The number of taxa forming the modern flora of the valley
and the reserve are 959 and 857, respectively. The coefficient of floristic similarity of the two
territories for genera is 31.7%, for species 16.6%.

Knwouesvie cnosa:  dnopa, Tanbix-Alipuyaiickas ponuHa, WiaucyHCKud — NPUPOIHBIMA
3aroBeIHUK, MHJIEKC cxo/cTBa JKakkapa.

Keywords: flora, Ganykh-Airichai valley, Ilisu Nature Reserve, Jaccard similarity coefficient.

Beeoenue

Hcrtopust u3ydeHHsl pacTUTENBHOIO MOKpoBa JoiauHBI Havyanack ¢ 1930 romoB. Cyas mno
oIyOJIMKOBaHHBIM JAaHHBIM, NPOBEJIEHHbIE (IIOpPUCTUUYECKUE HccieqoBaHus [1—4] He MOITHOCTBIO
OXBAaTWJIN TEPPUTOPHIO HCCIECJOBAHUS, IMOATOMY BO3HMKJIA MOTPEOHOCTH Oojiee MOAPOOHOro
U3y4eHUs U OOHOBJIEHMs HUMerluxca NaHHbIX. C 3ToM ke uenbto (iopa ['aHbIx—Alpudaiickoit
JIOJIMHBI BriepBbIe ObuTa netansHo uzydena I. P. CapeieBoit B 2013-2017 rr.

3amaull UCCIEAOBAaHUS — TMOJIYYUTh pPE3YJAbTaTbl CPaBHUTEIbHOM XapaKTEPUCTHKH JUIs
BbIOPAHHBIX PETHOHAIBHBIX ()JIOP U BBIYUCIUTH KOI(D(UIIMEHTHI (IOPUCTUYECKOM OOIIHOCTH IS
JBYX TEPPUTOPHIL.

Memoouxa uccnedosanuil

Tepputopuss I'aHbIx—Alpuyalickoll JOJMHBI COBHIAJaeT C TeppuTopuer Ala3aHb—
Alipnyaiickoro 60oTaHuko-TeorpaduuecKkoro paiioHa B mpenenax AsepOaitmkanckoi PecmyOmukm
[5]. Jnst ompeneneHust BUJIOB pacTeHUN M MpoBeACHUs (IIOPUCTUYECKOTO, (putoreorpapuueckoro
aHaM3a (IIOPHI TOJTUHBI OBLUTH UCTIOIB30BAHBI PA3IMYHBIC METOABI U HCTOYHUKH [6—9].

ITockonmbky (IOpbl TOCYIapCTBEHHBIX MPUPOAHBIX 3amoBefHUKOB [lax, 3ararama u
Hcmalibiuibl 10 cuX MOp He ObUIM HCCIENOBAHbI, JUIsl CpaBHEHHs (PIOphI JOJIMHBI B KayecTBE
Omukaiiiero paiioHa ObLT BBIOpAaH MPUPOIHBIN 3arnoBeHuK Miucy.
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CxonctBa pomoB W BHAOB BO (iopax [aHbix—Alpuvaiickol moimHbl W Mnmcyickoro
3aroBeHUKA BBIYMCIEHBI HHJIEKCOM cxojicTBa JKakkapa:

k=cx100/(a+b)—c,

€. & — YHCIIO BUOB PACTEHHI Ha MEPBOM KIIFOUEBOM yUYacTKe; b — 4MCII0 BUAOB PACTCHHMA
Ha BTOPOM KJIFOYEBOM YYaCTKE; C — YUCIIO BHJIOB, 0OIIMX J11st 060X y4yacTkos [10].

["anpIx-Aiipryaiickas JOJMHA pacIloNoKeHa Ha CeBepo-3amagHoil 4yacTu AsepOaiikaHa.
Penved momuubl pacnonoxen mexay Beicotamu 159—-800 M H.y.M.

buotonsl MOMMHBI — TMOJYIYCTHIHHBIE TEPPUTOPUH, APUAHO—KCEPO(UTHBIE KYyCTapHHUKH,
BOJJHO—OOJIOTHBIE MECTHOCTH, KOHYCHI BBIHOCA PEK, MOJTy3acyIIMBbIE HU3WHHBIC JIeCa U YaCTUYHO
Me30(UTHBIE TOPHBIE Jieca. [ 0COACTBYIOMINI THIT KJIIMMaTa Ha TEPPUTOPUH JTOJIUHBI — YMEPEHHBIH
C 3aCyIIMBBIM 3UMHUM IIEPHUOJOM.

buotonel Mnucyiickoro 3amoBeHNKa — B OCHOBHOM TOpPHBIE ME30(UTHBIC Jieca M TOPHBIE
ayra, pacnojiokeHHble Ha BbicoTe 700—2100 M H.y.M. Tunsl knumara Mnucyiickoro 3arnoBeHuKa —
YMEPEHHBIN U XOJIOHBIN € 3aCyIUIMBBIM 3UMHUM IIEPUOAOM.

Pesynomamot u obcyscoenue

B pesynberare mpoBeseHHBIX HccienoBaHUE BO (ope ['aHbIX—ATrpuYaiicKoi JOIMHBI OBLTO
3apeructpupoBaHo 505 BugoB, 28 mOABHIOB, 2 BapHallMU COCYAUCTBIX PACTEHHH, KOTOpbIE
crpynmnupoBansl B 92 cemeiictsa u 330 poxa [10-12].

[To ony6nukoBanHbIM JaHHBIM B 1996 rony T. A. A6aynnaesoii [13] Bo diope Unucyiickoro
3arnoBefiHUKa Obulo BbIsBIEHO 500 BuIOB pacteHuid, 290 ponos, 76 cemeiicTB. Pesynbrarsl
cpaBHeHMst (uiop ayx TeppuTopuii Ha ocHoBe pesyabratoB [. P. CapeieBoit [11] u T. A.
Ab6nynnaeBoii [13] npencrasiens! B Tabmuiie.

Pesynbrarsl ¢puToreorpaduueckoro aHaauza TeppUTOPUIl UCCIIEAOBAaHMS IO3BOJIMIN BBISIBUTh
apeaJbHble TUIIbI, KOTOPBIE IPEICTABIECHbI MHOIOUHCICHHBIMU BUAAMU.

Ha rtepputopun nonuHBI JpEBHE CPEAU3EMHOMOPCKHN apeajbHbId THUIl IPEICTaBICH
204 Bunamu, 6opeanbHblii — 187 Bugamu.

B NnucyiickoM mpupoaHOM 3aroBeJHIKe OopeallbHbINA THN apeaiia npeactasieH 164 Bugamu,
JpeBHECpeIN3eMHOMOPCKH (kcepoduTHbIi) — 120 Buzamu.

KonnyectBo 00X posoB U BUAOB AJi 00€UX CPaBHUBAEMBIX TEPPUTOPUN COOTBETCTBEHHO
147 u 143.

Koagppunment duiopuctuyeckoit 00IIHOCTH ABYX TeppUTOpHiA i1t pojoB coctasiset 31,07%,
11t BUa0B 16,6%.

CpaBHUTEIIBHO HHU3KOE 3HAYEHHE BHJIOBOTO CXOJCTBA OOYCJIOBIEHO Pa3HOCTBIO (DU3HMKO-
reorpauuecKkux yciIOoBHH W OMOTOINOB, YTO OINpENeNseT HKOJIOTHYECKHE XapaKTePUCTUKU BUIOB
pacTeHuil B JByX CpaBHUBAaeMbIX TeppuTopusx. Hampumep, Ha TeppuTopuM AONMHBI Haubojee
mpoko npeacrasieH pox Ocoka (Carex): 11 BugoB u 1 moaBuI.

Bunpl, oTHocsmMecs K BBIIEYKa3aHHOMY pOAY Ha HCCIEAyeMOW TEpPUTOPUM  OBLIN
3apETUCTPUPOBAHBl B PA3IUYHBIX OHOTONAX: B M30BITOYHO YBIAXKHEHHBIX TEPPUTOPHSX, B
ME30(PUTHBIX HU3UHHBIX JIECAaX, B KCEPOPUTHBIX KyCTapHUKAX PACIIONIOKEHHBIX B KOHYCaxX BBIHOCA
peK FKHOTO cKJIoHa bonbmoro Kaskasa.

ITo nanueM T. A. AGnymnaeBoit Bo ¢uiope Mnmcyiickoro 3amoBeqHuka HAMOOJIBIIUMHA BUIAMHU
npezacrasneH poxn Komoxonsunk (Campanula): 7 sunos. [IpencraButenyt TaHHOTO pojia XapaKTePHBI
IUIS TOPHBIX JIECOB M TOPHBIX JIYTOB.

() _©_
@ X Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 56


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

https://www.bulletennauki.com

T. 6. Ne2. 2020
https://doi.org/10.33619/2414-2948/51

B CBs3U C  BBIICHCPCUUCICHHBIMU

dbakropamu

OKOJIOTHYECKUEC  XApaKTECPHUCTHUKU

npeacTaBuTeNel (Gruop IBYX TEPPUTOPUN UYETKO pazinyaroTcs, a KodpuuueHT (iaopuctuueckon

OOLLIHOCTU HU3KHUIL.

Tabmnuma.

CPABHEHME ®JIOPbI T AHBIX-AVUPUYANCKOM JJOJIUHBI
U WINCYUCKOI'O IIPUPOTHOI'O 3ATIOBEIHMKA

Tanvix—Atipuuaiickas oonuna S = 3473,11 ku®

Hnucyiickuii 3anogeonux S = 96,54 km®

Buvicuuue Buvicuuue
Tonocemennvie | Ilokpvimocemenmvie Tonocemennvie | Iloxpvimocemennvie
cnoposvie Ccnoposvie
oJIHOIONBHEIE: 115 OIHOHOJBHBIE: 71
10 BugoB 8 BUIOB 9 BUIOB 5 BUIOB
IByA0IbHBIE: 403 OITHOIOJIbHEIE: 415
Hroro: 518 Hroro: 486
Kon-60 Kon-60
. Kon-60 pooos Kon-60 suoos . Kon-60 pooos Kon-60 6uoos
cemelicme cemeticme
505 BumoB,
92 332 28 moaBUIOB, 76 290 500
2 Bapuanuii

Ilepsvie 10 domunanmuwix cemelicms

Poaceae — 65 BumoB

Leguminosae — 44 Buna, 3 moaBuIa
Compositae — 40 BuzoB, 3 moasuaa
Cyperaceae — 24 Buna, 2 moaBuaa
Lamiaceae — 21 Bun

Rosaceae — 16 BumoB, 1moasusy
Boraginaceae — 16 Bumos
Brassicaceae — 15 Bunos
Ranunculaceae — 13 Bujos
Caryophyllaceae — 13 Bunos

Asteraceae — 75 BuI0B
Rosaceae — 35 BugoB
Lamiaceae — 30 BunoB
Apiaceae — 29 BunoB
Poaceae — 29 Bunos
Scrophulariaceae — 21 Bun
Fabaceae — 20 Bunos
Ranunculaceae — 19 Bunos
Liliaceae — 16 BunoB
Caryophyllaceae — 16 Bunos

Homunanmmuuie poovl

Carex — 11 Bugos, 1 moasun
Trifolium — 11 Bugos, 1 moasu
Medicago — 8 BumoB

Geranium — 7 BuzoB

Vicia — 7 BumoB

Ranunculus — 7 BumoB

Galium — 7 BuzoB

Euphorbia — 7 BumoB

Campanula — 7 Bumos
Festuca — 6 Bumos
Orchis — 6 Bunos
Silene — 6 Bu0B
Ranunculus — 6 Buos
Acer — 6 Bu0B
Trifolium — 6 BugoOB
Alchemilla — 6 BumoB

Bv1600wb1
KonnuecTBo TakCOHOB (OPMHUPYIOIIUX COBpeMEHHYI0 (iopy I'aHbIXx—Alprudaiickoi JOIHHBI
u Mnucyiickoro npupoaHoro 3aroBeJHUKA COCTABISET COOTBETCTBEHHO 959 u 857.
Koaddunment daoprctuyeckoit 00IMHOCTH ABYX TEPPUTOPUN JJisg poaoB cocrasisieT 31,7%,

11t BUa0B 16,6%.

CpaBHUTENBHO HU3KOE 3HAYEHHE BHUJIOBOTO CXOJCTBA OOYCIIOBIEHO DPAa3HOCTBIO (PH3MKO—
reorpauyecKrx yCIOBUM U OCOOEHHOCTAMHU OMOTOIOB CPAaBHUBAEMBIX TEPPUTOPHIA.
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Annomayus. Xapaktep MUTaHUS MOAUPHUITUPYET METa0O0IM3M BEIIECTB U 00ecTeunBaeT JIubo
HOPMAJIbHYIO JKU3HEAEATEIbHOCTD, TUOO CIIOCOOCTBYET HapyIIEHHIO OOMEHa BEIeCTB U Pa3BUTHUIO
naronoruif. IIpoBeaeHo wuccnenoBaHWE BIMSHUS Pa3HOIO palMOHAa KOpMJIEHUS (JIMIIUIHOTO,
YIJIEBOJHOTO U OEIKOBOIr0) Ha OMOXMMHUYECKHI MPOQUIb KPOBH B3POCIHBIX MOJOBO3PENBIX KPBIC.
Pabora BemonHeHa Ha 28 OenbIx Ta0OpaTOpHBIX Kpbicax—camiax, BecoM 180-250 1, kotopsie
cocTaBuwId 4 rpynmnsl: nepyto (1) rpynmy (N=7) KOPMUIN UCKIFOUUTETHHO JIMMUAAMU (KYPIIOUHBIM
caiom), BTopyio (2, N=7) — yrineBomamu (caxapom), TpeTbio (3, N=7) — Genkamu, a 4eTBepTyio (4,
n=7) — craHgapTHbIM KopMOM. OTmpesiesieHbl YPOBHHU TIIIOKO3bI, XOJECTEpHHA, OOIIEero Oeika u
aIbOyMHHA KOJIOPUMETPUIECKIM METOAOM. BEISBIEHO, YTO MPU MpHEMe JIUIUHOTO KOpMa B KPOBU
MOBBICWJIUCh YPOBHHU XOJIECTEpUHA, IIIOKO3bI, O0Ilero Oeiaka M anbOyMHHA; NMpH yHOTpeOIeHUH
YIJIEBOAHOTO KOpMa — COZIEp)KaHUe IIIIOKO3bl U JIMIUAOB; MPH MOTPEOICHUH OEIKOBOTO palnuoHa
— obmero Oenka, anpOymuHa u JunuaoB. KOHIEHTpalus XoJecTepuHa BbIpOcia MpH
YIOTPEOJICHNH BCEX BHIOB paIlOHA, OCOOCHHO 3HAYUTEIHHO TNPH JHMUAHOM. KOHIEHTpamus
[JTIOKO3bI TOBBICKJIACH MPH YIVIEBOJHOM W JIMIIMIHOM pPAalMOHAX; oOIIero Oeika mpu OEITKOBOM;
[JIIOKO3bl B PAaBHOM CTeMEHW NpU JMIUIHOM M yriaeBonHoM. Hambonee BbICOKas KOHIIEHTpalus
abOyMHHA OTMEYEHA MPH JIMIIHIHOM paloHe, Hanboiee HU3Kask — NpU YIIIEBOAHOM. VM3MeHeHus
OMOXMMHUYECKUX TTOKa3aTee MeTaboIn3Ma BEIIeCTB, COMPSTAIOTCS ¢ PEMOISIIMPOBAHNEM TTIEYCHH.
Kopmnenue kpbic B TeueHue 15 mHel KypAroYHBIM CajloM MPHUBETIO K HAPYLICHHIO OajaHca MEXIy
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CKOPOCThIO CHHTE3a W pacmaja >KHpOB B remarouutax. K JHMINWAO03y NPUCOSAUHSIOTCS
JTUCTIPOTEMHO3 U YITIeBOAHAs nuctpodus neueHn. KopmiieHue Kpbic caxapoM BI3BAJIO YIIEBOAHYIO
TUCTPOGUIO TICUEHH, K KOTOPOH MPUCOSAMHSIFOTCS OYaru JUCIPOTEHHO3a U JIMIH103a, BAKyOJIbHON
muctpoduu u pudpo3a.

Abstract. The nature of nutrition modifies the metabolism of substances and ensures either
normal functioning or contributes to metabolic disorders and the development of pathologies. A
study was made of the effect of different feeding diets (lipid, carbohydrate and protein) on the blood
biochemical profile of adult sexually mature rats. The work was performed on 28 white laboratory
male rats weighing 180-250 g, which were 4 groups: the first (1) group (n=7) was fed exclusively
with lipids (fat tail fat), the second (2, n=7) — carbohydrates (sugar), the third (3, n=7) — proteins,
and the fourth (4, n=7) — standard food. The levels of glucose, cholesterol, total protein and
albumin were determined by the colorimetric method. It was revealed that when taking lipid food in
the blood, levels of cholesterol, glucose, total protein and albumin increased; when consuming
carbohydrate feed — the content of glucose and lipids; when consuming a protein diet — total
protein, albumin and lipids. The concentration of cholesterol increased with the use of all types of
diet, especially significantly with lipid. Thus, glucose concentration increased with carbohydrate
and lipid diets; total protein — with protein; glucose equally — with lipid and carbohydrate. The
highest concentration of albumin is observed with a lipid diet, the lowest — with a carbohydrate.

Kntouesvie cnosa: naununapl, O€NKH, YIIEBOIbI, XOJECTEPUH, IIIOKO3a, OOmuUi OeloK,
anbOyMUH, IUCTIPOTEUHO3, JTUIHI03.

Keywords: lipids, proteins, carbohydrates, blood, cholesterol, glucose, total protein, albumin,
dysproteinosis, lipidosis.

Axmyanvnocmo

[Ipo6nema panrioHaabHOrO cOaTaHCUPOBAHHOTO MUTAHUS ABISETCS OJHUM U3 IPUOPUTETHBIX
B MupoBoM MacmTade. CymecTByroT OOJbIIO€ KOJUYECTBO JUET M THUIOTe3 MUTaHuf,
IpoTUBOpedalux JApyr napyry. CoracHO HCCIeIOBaHUSAM, OIyONMKOBAaHHBIM B METUIIMHCKOM
xypHane «The lancety, nuera sBiseTcss BaKHBIM (aKTOPOM CIIOCOOHBIM TMPEIOTBPATUTH PHCK
HeMH(EKIIUMOHHBIX 3a00neBanuii [1].

COaslaHCHpOBaHHOE MNHUTaHHE OOECHeYyrMBaeT HOPMAJbHBIM POCT M pa3BUTHE OpPraHHU3Ma,
obecrieynBaeT ONTHMaJbHBI  MeTabOJM3M  BEIIECTB, HOPMaJlbHble OMOXMMHYECKHE MU
dusmnonornueckue npoueccol [2—4]. Pe3koe uamMeHeHune nuraHus TpaHchopMupyeT 0OMEH BEIIEeCTB,
NPUBOAUT K  HApylUIEHHI0O  MeTabonu3Ma, CTPYKTYpHOW  OpraHu3alMM, pacCTPOHCTBY
(YHKIHOHATBHOU CIEIHaln3allid OPTaHOB M CHCTEM OpraHU3Ma, pa3BUTHIO 3aboieBaHuii [5—7].
OO0 3TOM, B YaCTHOCTH, CBHJIETEILCTBYIOT IpPOBEJIEHHBIE HCCIICJOBAaHMS BIIMSHUS COBPEMEHHBIX
MPOXJIAAUTEIbHBIX HANUTKOB Ha OMOXMMHMUYECKHE IOKa3aTeld M (YHKIMOHAIbHOE COCTOSHUE
MEYCHH | TIOYEK KphIC [8].

Llenvro HacTOSIIETO COOOIICHUS SABISETCA M3JIOKEHHUE PE3YJIbTaTOB H3yUEHHs IIIIOKO3HI,
XOJIECTepHHA, 0011ero Oeska M anbOyMHHa B KPOBU U CTPYKTYPHO-(YHKIIMOHAIBHBIX W3MEHEHUN
Me4YeHU OeIbIX JIaOOPaTOPHBIX KPbIC MPU YIOTPEOICHUH Pa3HbIX PAllMOHOB KOPMJICHHUS.

Mamepuansl u memoOwvl uccredosarnus
Pabota BbimonHeHa Ha 28 OenbIx Ja0OpaTOpHBIX Kpblcax-camiax, BecoM 180 1, koTopsle
coctaBuiu 4 rpynnsl: nepsyo (1) rpynmy (n=7) KOpMUIIU UCKIIOUUTENBHO JIUMUAAMH (KyPIIOYHBIM
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cajoM), BTopyto (2, n=7) — yrieBogaMu (caxapoM), TpeThio (3, n=7) — OenkamMu, a 4eTBepTyio (4,
N=7) — CTaHAapPTHBIM KOPMOM.

Yepes 15 mHeit MeTo0M JeKanuTalu coOpalii KpOBb M OTAEIHIN CHIBOPOTKY. B CHIBOpOTKE
KpPOBH OIPEAETWIN YPOBEHb XOJIECTEPUHA, TITFOKO3bI, O0IIero Oeska U anbOyMHHA SH3UMATUYECKUM
KOJIOPOMETPHUECKUM METOIOM C HCIOJIb30BaHueM TecT-cucteM «Vital»y (Poccust).

[Tomydennbie pe3ynbrarsl oOpabotanu B mporpamme SPSS 16.0, 1oCTOBEpHOCTh pa3iuyuit
onpenensum 1no kpureputo Crbronenta, pu P<0,05.

Kycouku mneuenu ¢uxcupoBamuce B 10% HelTpaibHOM QopMalliHEe C MOCIEAYIOUUM
00e3BOKMBAHMEM B CIUPTax BO3pacTaloUleil KOHIIEHTpaluu, 3anuBaiuch napaduaom. ['orosbie
IpernapaTsl, OKpalIeHHbIe TeMaTOKCUIMH—303WHOM M3Yy4ajuch moja Mukpockonom Olympus Bx40
(SAmonus).

ConepkaHvue U UCHOJb30BaHHE JAaOOPATOPHBIX >KMBOTHBIX MPU MPOBEICHUH HCCIEIOBAHUS
COOTBETCTBOBAJIO MEXKIYHAPOJIHBIM, HAI[MOHAJbHBIM MpPaBUIAM [0 3TUYECKOMY OOpaIIeHHUIO C
KUBOTHBIMH.

Pesynomamot u ux obcyscoenue

ChIBOpPOTKA KPOBH Y KPBIC, COIEPKAIIMXCS HA JIUIIUIHOM PAIIMOHE UMEJIa XUJIE3HBIA BUJI, YTO
CBUJICTEIBCTBYET O IMATOJIOTHYECKH BBHICOKOW KOHIICHTPAIIMM XUJIOMHKPOHOB W TPHUINIHMIICPUIIOB B
KpPOBH M HapyLICHUH METa00IM3Ma BEIIECTB.

Konmentpamnus xojecTeprHa MOBBICHIACH BO BCEX TPEX OMBITHBIX TPYINax KpbIC IO
CpaBHEHHIO ¢ KOoHTposbHOU (Pucynok 1). HamGosnee BBICOKHMIT ypOBEHb XOJIECTEPHHA OTMEUYCH Y
KpBIC, COJEpIKAIIMXCS HAa TUNUIHOM Kopme (4,78+0,03 MMOmb/iT), HU3KOE — COACpKAIMMUXCS Ha
6enkoBoM panuoHe (2,06+0,12 MMOb/11), TPOMEXKYTOUHBIN — BO 2 TPYIIINE KPHIC, HAXOASIINXCS Ha
yrieBoHoM paruone (3,45+0,20 mmounb/1).

5 4,780,028
W XonecTepud _1
4 - 345503 Ornwoko3a_1
W XonecrepuH_2
L
3 DOlrmoxo3a_2
M XonecrepuH_3
2,1£0,09 2,06+0,12 4 g= -
2,0220,04 - 1,920,13 DOrnwoko3a_3
2 T £
—= T,67=0,03
W XonecTepuH _4
1,16+0,04 Ornwko3a_a
1 +— |
0 -
NunuaHan YrnesogHaa Benkosan HoHTponbHas
aderta Aveta auera rpynna

Pucynox 1. [lokazarenu KOHIIEHTpAIMH TIIOKO3BI M XOJIECTEPUHA y KPBIC C Pa3HBIMU palldOHAMHU
NUTaHus: 1| — KPBICHI, HAXOSAIIMECS HA JUIUAHOM pallloHe; 2 — KPBICHI, HAXOSIIMECs Ha yriIeBOJAHOM
pammoHne; 3 — KpBICHI, HaXOAIIuecs Ha OEIKOBOM pallmoHe; 4 — KPBICHI, HAXOAIINECS Ha CTaHJapPTHOM
paLuoHe.

JIMnmuaHBIA palMoH BBI3BAJI JOCTOBEPHOE YBEJIMUYEHHE KOHIIEHTPALMU XOJIeCTEpHHA I10
CPaBHEHHIO C JaHHBIMU KpbIC, MPUHMMABIIUX YIJIEBOJHBIM U OeNkoBbIM panuoH Ha 38,5%
(P<0,001) u 132% (P<0,001) cooTBEeTCTBEHHO. YCUJICHHE Mpoliecca JIUMOTeHe3a OT yIIIEBOIHBIX U
OEJIKOBBIX MCTOUHHKOB MTPOUCXOIUT depe3 aneTui-Ko-A, oOpasyrommxcs B mpolecce Meraboin3ma
BellecTB. Pe3ynbprarel UCCl€OBaHUS TOATBEPXKAAIOT TE3UC, YTO HA CHHTE3 XOJECTepHHa
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HCIIOJNIB3YIOTCS KaK MOJIEKYJIbl aneTUiKoA, nmony4yeHHble B pe3yabTare MeTabon3Ma yIiieBo10B, TaK
Y JTUIUAOB, PU 3TOM B 3TOT MPOLIECC AaKTUBHEE BOBJIEKAIOTCS JIMITUAHBIE MOJIEKYIIBI.

Haubonee BbICOKHE TOKa3aTeld TIIOKO3bI OTMEYEHBI B KPOBHU KPBIC, COACpXKAIIUXCA Ha
yrieBogHoM pamuone (2,10£0,09 Mmonw/n, PucyHok 1), HM3KME — Yy KpbIC, NMPUHHUMABIINX
oenkoBbIii kopMm (1,9+£0,13 Mmomb/), paznuumsi ctaTucTUdecku aoctoBepHbie (P<0,05). Mexmay
JTAHHBIMH, TOJYYCHHBIMH Y KpBIC, coaepkamuxcs Ha JunuaHod (1) m OenkoBoi (3) mueramu
JIOCTOBEpHBIX cratuctuyeckux paznuuuii Het (P>0,05). Ilpu stom oOpamaer Ha ce0si BHUMaHUE
HE3HAYUTEIbHOE OTIMYME KOHUEHTPALUU IIMIOKO3bl MEXIy NaHHBIMU, MOJYYEHHBIMH Y KpBIC,
MOJTyYaBIIUX Pa3UYHbII PAallMOH KOPMIIEHHS. DTO, BO3MOXKHO, yKa3bIBaeT HA YHUBEPCAIbHOCTH
PEryJsilIui KOHCTAHTBI YPOBHS IJIFOKO3bI B OPraHU3MeE.

HauGonee BBICOKMI ypOBEHBH OO0IIEro Oellka OTMEYEH Y KpbIC, MPUHUMABIIUX OEIKOBYIO
ety — 103+12,9 r/n (Pucynok 2).

120

103+12,9
100 l
30 68,05+9.57
61,1644,94 W O6wWwwiA benok rpynna 1
b5,640,50
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60 [— T
W OBwuii Benok rpynna 2
36,6+3,17
T O AnsOyMUH rpynna 2
40— .
W O6wwmin benok rpynna 3
21,4+8,32 _J._ 24,9431
O AnLGYMHH rpynna 3
20— W O61WKiA 6enoK KOHTPOAbHaA rpynna 4
O AnbGYMMH HOHTPOAbLHAA rpynna 4
0
NunngHan YrnesoaHas Benkosas KoHTponbHas
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Pucynok 2. Konrnenrpaius o6iiero Oeika U albOyMHUHA B KPOBU y KPBIC IPH Pa3JIMYHOM PALMOHE
KOPMJICHHUS: | — KPBICHI, HAXOSIIUECS HA JIUMTHIHOM PAIUOHE: 2 — KPBICHI, HAXOISIIUECS HA YIIIEBOTHOM
parmoHe: 3 — KpbIChI, HAXOIAIINECS HA OCIKOBOM PAaIlMOHE; 4 — KPBICHI, HAXOJSIIUECS HA CTAaHIAPTHOM
patroHe.

VY KpbIC, comep)KalMxcs Ha JIMOUIHOM M YIVIEBOJHOM DPalMOHE KOPMJICHHUS IOKa3aTeNn
obmero Oenka OAHOTO ypoBHS — 65,64+0,50, 68,5 £9,57r/n, yto B 1,57 u 1,5 pa3 Huxe mo
CpPaBHEHHUIO ¢