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TAIUTAHJIBI ’)KAHA UBITBIH/BI ~AAJTAMJIAIIYY ME3TWJIETA

IKOJOIUSUIBIK KON o1

Aboubaiiumosa Anuza A6oupacynosua, 6.u.x., doyenm,
bamken mamnekemmuk ynueepcumemu,

Koi3v11-Kois eymanumapovix — nedacocuxkaivlk UHCmMumymy
Kuoizv11-Kois, Kvipevizcman
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Annomayun: byn maxanaoa scannvl one sxeep HCy3yHOO2Y IKONOSUANBIK KOONMYYIVK
JAHCOHYHOO KeHUpU OAAHOANbIN, A3bIPKbL Me32unoesu allaHa-4eupooecy mypmyul-mupuduiuK
Kano0blIKMapul HCAHA 3bIAHOYY OHOD — JHCall KALObIKMAPbl HCOHYHOO atimbliam. buzou kypuan
mypean Oytoe0e2y KAlObIKMAp HCAHA YblebIHOLLIAP MONMOIYA YOH KOAOMOO2Y 3blIAHObL
anbln KU HCOHYHOO KeHupu aimyy MeHeH OUlojl 3bIAHOYY MaulmaHnobliapoan apulilyyHyH
oup Heue dwcondopyH kKepcemem. KanovikmapOvlH Kenun uvlebliibl, MONMOIYULY HCAHA
anapovl HCOK Kbullyy YCyr0apulH Oasn keliam. KandvikmapOvih uyuneH paouoakmusoyy
Kan0bIKMapOblH 3blsH KeIMUPYycy oup mon KOPKYHYYmyy sKkeHOueun 6asaHoan, myuyHoypyy
MeHeH anapovl Ymuioewmupyy #oi0opyH, ycyroapoln cynyuwimaum. OuoHoou e 3biaHOYy
3ammapobl YeUuUpeoe bap IKeHOULUH USUN0OOUY YCYI0apea KblCKa4ia MOKMOJyn 6memn.

AuKkbly  cO300p. MYpMYUW-MUPUYUIUK KATOLIKMAPbL, PAOUOAKMUOYy 3ammap,
AHANU3, AUIAHA-4OUPO, YbICLIHObL, NIACMUK, 00D, KeleUek.

OTXOIbI — 9KOJOI'MYECKASA ITPOBJIEMA BO BPEMS
I'VIOBAJIM3ALINHN

Ab60oubaumosa Anuza Aboupacynosua, K.0.H., 0oyeHm
bamkenckuii cocyoapcmeenusiii ynueepcumem,
Kuoizoin-Kutickuii eymanumapro-nedazoeuseckuil UHCmumym,
Kuoizvi1-Kus, Koipevizeman
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Annomayuna: B oannoii cmamve noopobHO pacckazvieaemcsi 00 9KOI02UYECKOlU
ONACHOCMU 3eMIU 8 YELOM, a MAaKH#Ce PACCKA3bleaemcsi 0 OblMOo8blX 0mxX00ax U 6peoHbIX
NPOMBIUUIEHHBIX OMX00AX 8 OKpyxcarwuel cpede Ha ce200HAwHUl 0eHb. OH noopooHO
00vsCHSIem, KAK HAKONJEeHUe OmX0008 U OMmMX0008 6 OKPYICAIWeM HAC MUpe MOXNcem
Hanecmu 0OOALWON Yyuepd, U NOKA3bI8Aem HECKOIbKO CHOCOD08 U30asumvcs om 3mux
8peOHbIX 0mx0008. ONUCAHO NPOUCXONHCOEHUE, HAKONIEHUEe U MemoObl UX YHUYMONCEHUS.
Cpedu omxo0068 o00bvsACHAEMCs, 4mMoO 6ped, NPUHUHAEMbI PAOUOAKMUBHBIMU OMX00AMU,
OueHb ONAceH, U NPeolazarmcs nymu u mMemoovl ux ymuausayuu. Taxoce Kkpamxo 6yoym
3ampoHy Ml MemoObl UCCIeO08AHUA HATUYUS BPEOHBIX BEUECE 8 OKPYICarowell cpeoe.

Knwouesvie cnosa: Ovimogvie 0mxoovl, paoUOAKMUEHbIE 6eWecmed, aHaNU3,
OKpYdHCarouas cpedd, omxoowl, NIACmMuK, boaesHu, byoyuee.
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WASTE IS AN ENVIRONMENTAL PROBLEM DURING

GLOBALIZATION
Abdibaitova Apiza Abdirasulovna,
Deputy Director for Academic and Scientific Affairs,
PhD, Associate Professor, Batken State University,
Kyzyl-Kiya Humanitarian Pedagogical Institute,
Kyzyl-Kiya, Kyrgyzstan
aabdibaitova@list.ru

Abstract: This article details the environmental hazard of the earth as a whole, and
also talks about household waste and hazardous industrial waste in the environment today.
He explains in detail how the accumulation of waste and waste in the world around us can
cause great damage and shows several ways to get rid of this harmful waste. The origin,
accumulation and methods of their destruction are described. Among the waste, it is
explained that the harm caused by radioactive waste is very dangerous, and ways and
methods for their disposal are suggested. Methods for studying the presence of harmful
substances in the environment will also be briefly touched upon.

Keywords: household waste, radioactive substances, analysis, environment, waste,
plastic, disease, future.

Kupumyy: KankTblH CaHBIHBIH ©CYIy, TEXHHUKAJIbIK IPOTPECCTUH
OHYTYIIY >KaHa >KapaThUIbIII peCypCTapbiH Oalll - anaMaH Nailiagianyy 3KOJOTHs
YUYH OJIyTTYy KOWreMJIepayH KEJIHM YbIThIIbIHA albIl KeJIau. TaOusTTarsl TeH
CAJIMaKTYyJyKTyH  Oy3yiymy  aOa-bIpblibIHBIH  JKaHa  IJIaHETajJaplaarsl
©3repyysiep TYPYHIA® KOPYHOT. ODKOJOTHSUIBIK KOOINCY3AYK a3bIpKbl y4yypla
a3bIK-TYJIYK KOOICY3IyTy, SHEPreTHKaIbIK KOOICY3yK CBISKTYYy 3Ji¢ aliaH
aktyannyy Oomyn cananmar. TamraHasl JkaHa YbITBHIHABL aJaMJIbIH JICH
COOJIYT'YHA IOTEHIUAIAYY KOPKYHYY aJbIll KEIreH, OLIOHAOM 3JI€ ’KapaThLIbILI
4OUpPOCYHO KOPKYHYY KEITUPTeH 3aMaHOan SKOJIOTUSIIBIK KoUrenaepyH Oupu
O0onyn cananat. KbeIprei3ctaHja as3bIpKbl ME3TMIZIE KaTyy KaJJbIKTap MEHEH
OaillaHbIIIKAaH KbIPAAAIIBIH OJYTTYYJYyTYH TYIIYHYY Jarbl 3Ji€ >KETHUILICHU3,
JI€MEK, TalllTaHJbUIAp >KaHa YBIThIHABLIAP MEHEH OailJlaHbIINIKaH Macesesepau
KOHTI'© Callyydy KaTyy 4€H OJl4OMIOpY, YKYKTYK aKThuIap KOKKO 3C€.

N3ungeeHyH Kapamarrapbl KaHa BIKMAJIapbl: TAIITAHABUIAD >KaHa
YBITBIHABUIAPJIAH AJJIBIH AJId aHAJIU3 alyy, KaJIAbIK YATYJIOPYHYH KypaMmblHA
AHAIIN3 KYPTY3YY, JKAINbl aHAIU3 allyy YCYJIApbIHBIH JapJaMbl MEHEH
MaaJibIMaTTap ajabIH/IbI.

KbIABIHTBIKTAP KaHA TAJKYYJAP: TalITaHAbLUIAp — OYyJ UIITETYYT®,
KOJIZIOHYyra >Kapakchl3 MPOAYKUUA K€ TUPUUYUIMKTE KOJIOHYYNAH KUWHH
KanraH 3arrap (ke 3aTTap[blH apajammachl). TaOWrelii HIMMACPIUH Ke3
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KapallblHaH aJraHjaa, ap KaHaail 3aT TEOPHUSUIBIK JKaKTaH TUTHI Ke Oyl Typne
KONIOHYyyury MyMmKyH. [lalijamanyyHyH TaOurblii 4ekteecy — Oynn
nanJaJjaHyyHYH 5SKOHOMHUKAJIBIK MAaKCaTKa bUIAMBIKTYYIyTY. JKapaTbUlbim
oenrminyy Oup yOakpITKa YEeWMH TalllTaHIbUIApAbl Kailpa HINTETUI KEJTeH.
BUpoK, TEXHOJOTHSUIBIK TMPOrPECCTUH HATBHIKACBIHAA JKY3 KBUIJAH alllbIK
yOakbITTa Ja Oy3ys0ail cakTaimyydy jkaHbl MaTepuaigiap maiiga Oomym, ai
aiima"a-ueiipesie tomrtosio Oamranel. Ooba, abman maaHwiyy ¢akrtop - Oy
TalITaHJBIHBIH ~ KeneMmy. bupok  OyryHKY KYHI®  TallTaHAbUIAPAbI,
YBITBIHBIIAP/IBl YMUKH 32T KaTapbl Kapooro 00J0T. Anapbl Kaiipa UIITETYYTo
’KaHa Kailpa KoyJoHyyra 0o0JioT. Ap Oup Iaap TypryHyHa >KbUIbIHA OOJDKOJ
MeHeH 400men 700 krra 4eWnH TamTaHAbel Tyypa KeneT. OKymylITyynapAbH
alTBIMBIH/IA, JKEP IIAPBIHBIH ap OUp >KaII0OYyCyHa >KbUJIbIHA | TOHHAra >KakblH
TalTaHAbl Tyypa KejeT. Al 5MuU Oup KbUIJAa YOTYJITaH TallTaHAbLIap/bIH
0aaphl KOK KbUIbIHOAM, OUp YHMOKKe TYIIYIl Kajca, aHiaH OOJDKOJ MEHEH
Daropycraii (5642 M) OMHUKTUKTETH TOO Maiiaa 0onmok [2]. Byn can maiipiMa
ecyn »karar. IlmaHera Ttamranaeira TOAroH. bu3 jkamaraH 4eupene Karyy
KaJIIBIKTAp ap TYPAYY: *KbIrad, Karas, TEKCTHJIIUK *aHa Oyiraapbl KaJJbIKTap,
COOKTOp, pEe3MHA »KaHa MeTaulgap, TalTap, alHEeK jXaHa IuIacTMaccasnap.
Yupuren tamraHasuiapaa uHOEKIUSIAp/Ibl dKaHa 00pyIapabl Maiia Kburyydy
ap KaHJIal MHUKpOOpraHU3MIEpIuH KeOeilyycyHe mapT OoJjoT. 3aBoAaop,
aTOMIYK 3JIEKTPOCTAHUUSIAP, WIMMUN H3UI166 O0OpOOpIopy KallIbIKTapAblH
9H KOPKYHYYTYY TYPJAOpPYHYH OUMpH — PaAMOAKTUBAYY 3aTTApAbl UbITApHILLIAT.
TamranapuiapaplH Oyl TYpPY OJYTTYY OKOJOTHUSUIBIK KeWreil raHa 3Mec,
AKOJIOTUSIJIBIK KBIPCHIKTHI J1a JKapaThIlIbl MYMKYH. PaguoakTUBIYY KaJIbIKTap
CYIOK (KOm4ynyry) *aHa KaTyy OoJylry MyMKYH. PagnoakTuBayy KamjjbIKTap
MEHEH Tyypa B3MEC HIITee 3KOJOTHSUIBIK KbIPAAAIABl OJIYTTYY TYPIO
KypudyTylry MyMkyH [5]. ByaranyyHyH Oy Typy aajdaMIbIK JICHII3JIC
KYproHayry eoxkyHyutyy. PamamoaktuBayy xkanabikrap (PK) - xumusiibik
AIIEMEHTTEPJIMH PAAUOAKTUBAYY M30TONTOPY Oap ’KaHa MPaKTUKAJIbIK MaaHUCH
AKOK KaJAbIKTap. PagnoakTuBayy KamablKTapasl 20-KbUIBIMABIH Oaslachl Jelice,
XX KbUIBIMJIbI — aTOMAYH KbUIBIMBI JIET aTtamiat. A3bIpKbl OOpyKaHajgapIbl Oup
KaTap OOpyJIapJbIH JUArHOCTUKACKI YUYH Ja, JapblJI0O YUYH Ja KbI3MaT KbUITaH
PaAMOAKTUBAYY HYypJIaHyy OyJaKTapbIChl3 3JiecTeTyy MYMKYyH smec. Oo0a,
WINM, OHAYPYLI CBISKTYy 03Ji€, pPAaJHOAaKTHBAYY D3JEMEHTTEp KEHUPH
KOJIZIOHYJITAH ap KaHAal Ty3yJAyIITepCcy3 HINTed andait. MbiHA OIMOHIYKTaH
aKbIPKbl OH KBUIJABIKTA MBIHAAN TalITaHABUIAPILI KOK KbUIYY Maceliecu
AKOJIOTHUSIJIBIK KOOICY3/1YK KarblHAH 9H aKTyalayy MacelelepauH Oupu 0omyn
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Kanabl. PagnoakTuBIyy KaJJbIKTap — KOJJOHYyyra apHaji0araH MaTtepuaiaap.
[TalimanaHslirad SAPOIYK OTYH — @Hep JKaiJa, albll yapOachklHa, MEAUIMHAAA
XKaHAa WIMMIE KEHHUPU KOJJAOHYJIYY4Yy ©30KTYK OTYHIYH KaJJbIKTapblH YaHa
KONTOreH O6JYHYY MNPOAYKTYJIapblH KaMTbIraH OTYH 3JIEMEHTH, HETM3UHEH
137Cs >xana 90Sr. OmonykTan an 6aanyy pecypc Ooyiyn caHaiat, aHbl Kaiipa
UIITETYYHYH HATBHIIDKACBIHIA JKaHbl SIIPOJIYK OTYH jKaHa M30TON OyiakTaphbl
ansiHaT  [1].  Sgponmyk — KanablkTapAarbl  paJuOaKTUBIYY  AJIEMEHTTEP
HOHAOWITYpPYYy4Yy Hypaapabl Oesryn uyelrapar. Monponlyy HypJlaHyyHYH
HaThIIDKAChIHAA KJETKanapaa 3JIEKTp 3apsAblHbIH Kaiipa OedylTypyJiynry
KypeT. byn kaiipa OedylmTypyy OpraHUKajblK KbIPTHIITapjaa Oup Kartap
XUMMSUIBIK ~ peakuusiap/pl Maija KbulaT, Oyl KJETKalapAblH MacCajblK
©JIYMYHO, MyTareHesre aibll KeyeT. MoHAOmMTypyydy HYpJIaHYyHYH aipbIM
703aJ1apbl aaM/IbIH OPraHU3MUHE 3bISTHAYY Taacup TUHTHU3ET 1a, yOaKbIT OTYIIY
MEHEH OpraHu3M TYpyHITyK Oepe anbail kanmaT. AHBIH KECENeTH, KUUMHKU
MyyHJIapra TepC TAaCUPUH TUWTU3reH KaHUEPOreHAWK J>KaHa MYTareHIuK
OOpYJIAPJBIH KEIUI YBITBIIIBI caHanaT. OWOHI0M 3J€, PaAUOAKTUBAYY TaaCHUP
OpraHU3MJIETH 3aT AJIMAllyyHYH Oy3yJyllyHa >XKaHa UMMYHIYK CHCTEMAaHbIH
HayvapJiallblHa aJblll KeNMUIIM MyMKYH. OOpyHyH naiia 00i1yy BIKTbIMAJIbIThI
PaAMOAKTUBAYYIAYKTYH JIEHIDIDJIMHE aHa ajamra HypJIaHyyHYH Y3aKThITbIHA
Kapamia 0050T. OLIEHTHI, PaAU0aKTUBAYY KaJAbIKTapJblH OaplbIK TYpJiepy —
a3 paJMOaKTUBAYYA6H OaluTan >KOTOPKY PaAHMOaKTUBIYYI® YEHHH — aJlaMJIbIH
JIEH COOJIyTYHA 3bISIH KeNTUpeT. Paguanus agam opraHu3Mu YUYYH KOPKYHYUTYY
00J10 TypraH y4 >karjai 6ap:

- aJJaMJbIH ©360KTYK KaJJbIKTapra >KaKblH OOJYyIY TY3/16H-TY3 Taacupre
aybIn KeJseT (Y-0esyK4eaepaAyH HypllaHyycCy K€ HEUTPOHIYK HypiiaHyy);

- paauoOAaKTHBAYY KaJJbIKTap CaKTaJraH OOBEKTTEPIWH WYUHIE Ke
aylap/ibIH KaHblHAa 00J1yy aJaM/IbIH paJUOHYKIUAAEpIU ada MEHEH TY310H-TY3
JEM aJyyCyHa € KbIMbIp TYpe TaMak-alll MEHEH CHUHUPYYCYHO QJIBIIl KEJET
(Mucanbl, ajap cyyra TYIIKOHAOH KUITNH);

- AaMIbIH pauOaKTUBAYY KaJJAbIKTap ke amap Oap KoHTeHHepsep
MEHEH OailIaHbIIIbl TEPUTE TEPC TAACUPUH TUUTU3UIIN MYMKYH [4].

Karyy tamrannpuiapapl KadipajaH HIOTETYY OapAblk ajgam3ar Y4yH
peayilyy 3apbUIUbUIBIK OOy caHanar. 3aMaHOan TallTaHAbUIAPAbl ©pTTee
’KaHa Kaipa MIITETYY WIIKaHAIaphl ©3YHYH OapAbIK apceHalbl MEHEH IIaapbIK
KaJIKTBIH KaTyy KaJJbIKTapblH Kalpa HIITETYY >KaHa >KOK KbUIyy OoOoHYa
OyTyHaell eHep KailaplH Oup Typy Oomyn cananar. Karyy tupuunmmk
KaJJBIKTApPbIH >KOK KbUTYy OYIYHKY KYHI® SKaHbl bIKMaJIapAbl >KaHa
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TEXHOJIOTUSJIApAbl KOJAOHYYHY Tallall KbUITAH a3bIPKbl 3aMaHIbIH SH Kypd
Kelreily Ooyiyn caHanar. byn tamTanabiapibl KEMYYHYH MypJia KOJJOHYIYII
KEJITEH BbIKMalapbl — OPTTeNYY4YY JKaHa MOJUTOHAOPAO KeMYYy — ©3YHYH
KAPAKCBI3JBITBIH KOPCOTYN, aHBIH YCTYHO OHp KaTap ©JKeJepAY YbIHBITHI
AKOJIOTHUSIIBIK KBIPCHIKTBIH 0OCOTOCYHA KETKUPE araHbl MEHEH TYIIYHAYPYJIOT.
Ce0ebu, TamTaHABIHBIH IUIACTUK >KaHAa pPE3WHA CBIAKTYY KOMIIOHEHTTEepU
TaOUreli Typme Oup Tom yOakbITKa YEWHWH YUPUUT KaHa ajnap KYWreHIe
aTMoc(epara YbIrbll, aJaMAbIH JEH COOJyTYHa ONYTTYY KOPKYHYY TyYyAypraH
KONTOreH 3bIAHIAYY 3artap maiina Oonor. Ilmactmaccamap o3 anjbpiHuUa
KOPKYHYUYTyy. Anap y3ak yOakbITTBIH WMYUHJE JKOK  KBUIBIHOQMT.
[Inactmaccanap xepAe OHAOTOH XbUiap 0010, K33 OMp TYpiepy XKy3lereH
KpUTIAp OO KaThIIBI MYMKYH. bup KOy KONJIOHYNTyydy TaHrakrapra
MWUIMOH TOHHAJIaH allblK MOJUATHICH >ymimanaT. Kbl cailbiH OapibIk
OJIKO/10 MWJUIMOHJAOTOH TOHHA JKEJIMM KaJABIKTApPhl TAIITAHABITA BIPTHITHUIAT.
[Inactuk OyroMAapIbIlH >XKaHa MaTepHAIJAPAbIH KaJJAbIKTApbIHAH U3EJIIUK
OTYH aHa OCH3MH alyyHyH MHHOBALMSUIBIK bIKMajapbl O0ap. Byn pikMa smnoH
OKYMYIITYYJaphl TapaObIHAH UILITENUI YbIKKaH. by TexHomorus 10 Kr miacTuk
KaJIJIBIKTApbIHAH 5 JINTPre YeWHUH TU3eJIb MaiblH ke O€H3UH allyyra MyMKYHIYK
Ooeper [6]. MbInmali bIKMajgap MEHEH SKOHOMHUKAJBIK IMalJaHbl TaHa 3Mec,
alilaHa-yeiipere aHTPOMOTEHIUK JKYKTY aszaiityyra 0oinor. ByryHky kyHne
Oaachl KblilJla TOMOH OOJTOH KalABIKTApAbl Kalpa WIITETYY4y 3aBoj Oaanmyy
CBIPbEHYH TOMOHKYIOM HETU3rM TYPJIOPYH OHIYPYYr® XOHIAOMAYY: TYCTYY
KaHa Kapa MeTajulgap, AauHeK, Karas3, Kalpa HIITETWIYYdyYy OJHMED
KaJABIKTAPbl, OTYH, JKbUIYYJYK J>KaHa DJICKTP DSHEPTUSCHI, XUMHSIIBIK ©HOpP
xKaijga KommoHynyydy 3arrap. [laapablk  karyy KanmablKTapAel — Kaiipa
UIITETYY4y ap Oup 3aBoja OeNrmiayy cxema OOroHYA HINTEHT, Oyl ImaapbIK
KaTyy KaJJbIKTapAaH CHHTE3 Ta3blH JKaHA KaTyy CBIPbEHY 3H HATBIMXKaIyy
OHAYpPYYreé MYMKYHAYK Oeper. Kenrwie, Oyn kamamaapabl Kapam Kepediy.
Kangpikrapapl kaiipa MINTETYYA®H MYPYH aHbl COPTTOO KEpPEK, AHTKEHHU
COPTTOJIOOTOH KaJAbIKTApAaH Malaalyy MUPOJIU3 MPOIYKIMICHIHBIH TYIIYMY
ajja KaH4ya TeMeH. buikek maapsiHaa, k33 oup blceik-Ken obnacteiHaars
alpUIIapa aTtablH I0JI000PJIOP IKA3BUIBIN, OIION JOJOOOPAYH HETHU3HH]IE
KaJIIBIKTApABl  O06Nyn, MakcarTyy WII aiblHbIn  Oapbutyyna.  OmoHIoM
nonooopyiop KeIprei3cTanapiH — Oamika KepiiepuHe KEHUPU SKaWbUITHLICA,
MaMJIeKeT Y49YH Keml maiffa 0osoT. bynm ydyH TamTanapiiaH OapaplK UpH
elyeMery Oyromaap TaHIaNbI, TYCTYY ’KaHa Kapa METaJUliap 4Yblrapbuiar.
TamTanapinad aiHEK »KaHa IUIacTMacca Ja ublrapbliaT. ByryYHKY KyHA©
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COpPTTOO TIpolieccH adjaH KOHOKeH, Oys 3amaHOan 3aBOAIOPAO KaHBl COPTTOO
JUHUSIIAPBl UIIKE KUPTU3WITCHAUTHHE OalJIaHBIITYY: - ajapAaH CUHTE3IUK
raszipl, MAPOJU3IMK MYyHal >KaHa KOIIYMYa XUMUSJIBIK KOIIYJIMAJIApIbl anyy
YUYYH JadpjairaH KaTyy TallTaHIbUIapAbl Ta3gaTKbluTa HWINTETYY; - CHUHTE3
ra3plH jkaHa Oalllka MUPOJIU3 MPOAYKTYJApbIH XJOp, (PTOp XKaHa KYKYpPT
KOIITyJIMajapblHAH Ta3ajioo; - OYyYy, BICBIK CYY K€ AJIEKTP DHEPrHUSChIH OHIYPYY
YUYYH aTaublH KaJIJBIKTAp KBUIYYJIYK Ka3aHIApblHAA MypJa KOILIyJIMalapIaH
Ta3aJlaHTaH CHHTE3 Ta3blH KYWIY3YY; - IHPOJU3 MNPOAYKIMUSACHIH aAKBIPKBI
KEpeKTeeuyJepre caTyy. Opexe KaTapbl, TalTaHAbUIapAbl  COPTTOO
TallTaHABLIAPbl aHJAH apbl YTWIM3ALUSIIOOOH MYPYH OOJIOT »KaHa Oyl
npoleaypa YblHAAN 3J€ OH YOH MaaHWTe 33 OONTOHIYKTaH, OYT'YHKY KYHIO
JIIPAUK ap OWp MOJMIOHAYH ©3YHYH TaIllTaHAbUIapAbl Kalpa HINTETYY4Y
3aBoay (KTK) Oap. MpiHpmali 3aBoji TallTaHIBIAAH ap KaHAal maimanyy
3aTTapAblH  (PpaKkiusIapblH: MeETaulIapAbl, allHEKTepAH, IUTacTMaccaaapibl,
Karas3Jap/spl >kaHa Oalllka MaTepuaapAbl aHAaH apbl 63YHUYO Kailpa HIITETYY
MakcaTblHJa 0enyn alyy MeHeH Ty3aeH-Ty3 ajekreHer. KTKein epTTee — Oyn
KaTyy TUPUYWIMK KaJbIKTAPbIH KOK KbUTYYHYH 9H KEHUPU TapajiraH bIKMAachl,
al TpaKTUKaJa >KY3 JKbULIAH aliblKk yOakbITTaH Oepu KOJJIOHYIYI KeJeT.
TypMylI-TUPUYNINK TaIlITAHJIBUIAPbIH ©PTTOO KaJABIKTApAblH KOJIOMYH XaHa
MacCCacChlH OJIYTTYy KBICKApTyyra >KETHIIYYTe MYMKYHIYK OepeT >kaHa Kaiipa
WIITETYY MPOLIECCUHIE DJIEKTP DHEPTUSCBIH OHAYPYY YUYH KOJIJIOHYJA TypraH
KOLIyM4Ya 3HEPreTUKAJIbIK pecypcTapAbl alyyra MYMKYHIYK Oeper. AnoOertTe,
OyNl bIKMa KOITOI'®H apThIKYBLIBIKTApTa 33, OMPOK ajl KEeMYWIMKTEp Ja KOK
sMec. byn BIKMaHbIH KEMYWIMKTEPUHE KYWYY MPOUECCUHAEC 3bISHAYY
3aTTapAblH  arMocdepara UbBITHIIIBI JKaHA TUPUYWIMK  KaJJABIKTAPBIHBIH
KypaMbIHJIarbl 0aalyy OpraHUKaJIbIK KOMIIOHEHTTEPJMH >KOK OOJYIIYy KHUPET.
An smMu OYT'YHKY KYHA©, TallTaHABUIAPAbI KYWTy3yydy HIIKaHaIapAblH ra3
KOMIIOHEHTTEPUHUH SMUCCHUSICHIHBIH CTaHAApPTTApbIHA TajlanTap KECKUH TYPHAO
KY4YOTYJIreHA®, MBbIHAAM HWIIKaHAJIap Naigacsl a3 Oodyn Kaiuael. Yuryra
OalIaHBIIITYy, TAIITAaHABLIAPABl YblFapyyra raHa SMeC, aHbIH KypaMbIHAarbl
naianyy KOMIIOHEHTTEPAM Kailpa KOJJIOHyyra MYMKYHIYK Oepyydy KaTyy
TallTaHJbUIap/Ibl Kalipa MINTETYYHYH MbBIHJIAl TEXHOJIOTUSIAPBl aKTYalayy
ooyt KaJIJIbI. Tamranasl KOMIIOCTY - Oyn KaJIJIBIKTap bl
TpaHCHOPMANMUIOOHYH TaOUTHIA peaKIusuIapblHa HETU3ACITEH KaAbIKTap bl
KOK KbUTyy bIkMachl. Kaiipa umreryy npoueccunae KTK kommocTko aianar.
bupok, MbIHIal# TEXHOJOTHSJIBIK CXEMaHbl HIIKE allblpyy Y4YyH, OallTarKsbl
TallTaHJbUIAPJBl HUpPU  NPEAMETTEPAECH, OWIOHAOW »dJe  METAJUIAap/AaH,
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KepaMHKaJaH, IUIaCTMAacCaJaH, alHEKTeH jKaHa PE3WHAaJaH Ta3alo0 Kepek,
AHTKEHH KOMIIOCTTO MBIHIal 3aTTap Oodom kepek. bupok, omoro kapabacras,
3aMaHOan KOMIIOCTTOO TEXHOJOTUSJIAphl O0p METAIAAPIbIH Ty3JapblHaH
TOJIYK apblUlyyra MYMKYHIYK OepOeiT, omonaykran KTK kommoctoo aifbui
yapOachlH/Ia TMaijajlaHyy MaKcaTKa bUIaWbIK KeJIOeUT, OWUpOK OHOTa3isl
OHJIYPYY YUYH KOJIOHCO 00sI0T. CaHUTApBIK TOMYpaKTapAbl TOATYpYy — Oy
ouora3apl OHAYPYY JKaHa aHIaH apbl SKOJIOTHUSUIBIK KAKTaH Ta3a OTYH KaTapsl
naigananyy MEHEH ThIThI3 OailylaHbIITa OOJITOH KaTyy KaAbIKTapbl >KOK
KbUTYYHYH YIIyHJAld BbIKMAchbl. bByn TexXHHMKa MEHEH KaTyy THUPUYUIIUK
KaJJbIKTapblH KadbIHABITE 0,6—0,8 MeTpre >kakblH TOIypak KaTMapbl MEHEH
xaObmaT. MpIHAAM TUOTErH TalUTaHABUIAD BEHTWIALUSIIBIK TYTYKTOD,
yineeuynep ’kaHa OuOTras3jbl YOTYITYY YUYH apHajraH pe3epByapiap MEHEH
XKaOIbUITaH. TamranapuIapIbIH KaTMapiapblHa OpraHUKAJIBIK
KOMIIOHEHTTEPANH oosyry XKaHa TEHINKYEIEePIUH oomyiry
MUKPOOHOJIOTUSIIBIK MPOLECCTEPIUH OHYTYLIYHO ©0eJire Ty3eT, HaTblikaaa
O6uora3z maiiga 60s0T. OMIEHTHUII, TOJIUTOHJI0p OWoras/ibl eHAYpPYY OOIOHYA SH
upu cucrtema Oonyn caHaiar. JKakbIHKbl KEJIEUEKTE TallTaHIbl TOeryyudy
KalmapJIbIH CaHbl 6CO OEpeT JIeM UILIEHCEK 00JI0T, OIIOHYKTAaH aHbl aHJaH aphbl
naijananyy MakcaTbIHAa TallITaHJbIIaH OWOTa3fbl alyy Jarbl y3ak yOakbIT
0010 aktyanayy OoimoH Kama Oeper. DOMHU KaTyy TallTaHABLIApIbI Kailpa
WINTETYYHYH 3aMaHOan bIKManapbiHa oTe0y3. KamablkTapabl TepMUKaJIbIK
UIITETYY — MypJla MailaJiaHTaH KaJJbIKTap TEPMUKAJIBIK aXbIPOOTO AyyIIap
6oJiroH npornecc. TamTanabUIapsl Kaiipa UIITETYYHYH OyJl TEXHOJIOTHUSICHIHBIH
CAITTYY  KaJABbIKTApAbl  OPTTEOT®  CAJBIITHIPMATYy  apPThIKUbLIBITHI,
OupuHYUEH, OyJI TEXHOJIOTHS ailJlaHa-YOUPOHYH OyJTaHBIIMIBIH AJIIbIH alyy
’KarblHaH Kbliyia 2QGeKTUBAYY dSKEHAUTUHE. TepMUKAIbIK Kaiipa UIITETYYHYH
’apJaMbl MEHEH TallITaHABIHBIH ap KaHJlaili KOMIIOHEHTTEPUH Kaiipa UIITETYYTo
00JIOT, aHTKEHH OyJI bIKMa MEHEH TalllTaH/bl/la OMOJIOTHSIIBIK aKTUBIYY 3aTTap
KaJI0alT, aHJaH KUWWH TalllTaHJbUIapAbl JK€p alJblH/Ia CaKTOO JKOJOTHAra
3bISIH KenTUpOenT. OMOoHI0i 311e, Oy BIKMa MEHEH, ap KaH/1ail MakcaTTap YYYH
KOJJIOHYJIYIIYy MYMKYH OOJITOH KbUIYYJYK OHEPTUsCbl KOIl OHAYPYJIOT.
Tamrrannputapael wiazma MeneH kaiipa umtetyy (KTK) Oyn tamranasuiapasi
VTSI TUPYYHYH H >KaHbl BIKMAChI, aHBIH MaHbBI3bl OOIOHYA TAIITaHIbLIAPIbI
ra3gamTelpyy OoJyn caHanaT. bynm bIkMa KeJedeKkTe MepCHeKTUBAYY Oomyr
CaHaJlaT, aHTKEHU MBIH/Ial ©HAYPYIITYH TEXHOJOTHUSIIBIK CXEMAChl YUMKH 3aTKa
94 KaHJal KaTyy TajanTapAbl KOMOOWT KaHa akKbIPKbl KEPEKTOOUYTo
BICHITBUITAH OYyy € BICBIK Cyy TYPYHAO® DSKHUHUMIUK DJHEPrUSHBbI anyyra
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MYMKYHIYK O€peT, OIIOHIOW »3Ji€ TpaHylJallKaH MUIAK >K€ KepPaMUKAIIBIK
IUTUTKAIAp TYPYHAOTY OKUHUYM TPOAYKTHUIAD albIHAT. YBIHABITBIHIA Oy
TallTaHAbLIAPIbl KOMIUIEKCTYY Kalipa HINTETYYHYH SH >KakKIlbl KOy, Oy
“Kanaplk” YMWKU 3aT — TUPUUYWIMK KaJlJbIKTapblHAH KbUIYYJIYK HEPTUSICHIH
’aHa ap KaHAal Maijanyy NOpOAYKTYJapJbl ©HAYPYY MEHEH KaJAbIKTapAbl
TOJIYTY MEHEH JKOJIOTHSIJIBIK JKaKTaH Ta3za *OK KbUIyy OOJyI caHanaT. Al dMH
paauoOaKTUBAYY  KaJIJbIKTap  Macelech  KaHTun  yeuwier?  MbiHpai
KaJABIKTAPJIBIH KATErOPUSChIHA Kapalla, - TOMOHKY, OPTO aHa OTOpPKY
akTUBAYY Oomym OGenyHeT. TOMOHKY jkaHa OPTO KaTErOPHSAArbl KaJAbIKTap bl
KOK KbUIYy DH XOHoKeH. benruneil KeTcek, XUMHSJIbIK KypaMmblHA >Kapaila
PAAMOAKTUBIAYY KaJIJBIKTap KbICKA MOOHOTTYY (KapbIM aXXbIpOO ME3THIH
KBICKA) JKaHa y3aK MOOHOTTYY (KapbIM aKbIPOO ME3TUIIU y3aK) O0IyIl OOJIYHOT.
bupyuHun yudypna 3H OHOM KONy PaJMOAKTUBAYY MarepuanaapAbl aTalblH
xKannapaa, KaObIK T€pMETUKAJIBIK asHTYaNap/ia YOaKThUIyy CaKTOO BIHTaillyy.
benrunyy Oup yOakbIT ©TKOHIAOH KUWHMH, KOOMNTYY 3aTTap aXXbIpan KETKEHJE,
KaJIraH MaTepualijiap KOPKyHyd TyyaypOai, KaJUMK{ TallTaHIbl KaTapbl KOK
KBUIBIHBIIIBI MYMKYH. KenmuyJlyk TEXHUKAJbIK )KaHa MEAUIMHAIBIK TPUOOPIIOp
yIIyJI PaguOaKTUBAYY HYPJIAHYYHYH TYPY MEHEH JKacajar, ajap KapbiM
QKBIPOO ME3TWJIM OH KOIl JereHae Oup Hede Kbl OOJroH KbICKa TraHa
U30TONTOPAY KaMThiiT. byn yuypna, anmarra, yOakThUlyy CakTOO YYYH
KOHTelHep Karapel kejmemy 200 JUTp CTaHOApTTBIK MeTal Oodkaiap
KOJIIOHYJIaT. MbIHAA TOMOH KaHa OPTO ACHIIAJACTH KAIABIKTAP HHUCTEPHAaH
CBIPTKA TYIIYIN KETMEIIM YYYH LEMEHT K€ OMTYM MEHEH KylojlaT. ATOMIYK
AJIEKTP CTAaHLMSUIAPBIHBIH KAJJIBIKTApbIH KOMYY TapTHOM ajija KaH4a Taraal
KaHa KeOypeek KeHyn OypyyHy Tanan KbiiaT. OIIOHAYKTaH, MBIHAAM
nporeaypa OYryH aAyWHeme eoTe a3 OOJroH araiblH 3aBOJJIOPAO TaHa
Kyprysyner. bym  kepae — aralblH  XUMHSJIBIK  Kalipa — HMINTETYY
TEXHOJIOTHSJIAPBIHBIH JKapJlaMbl MEHEH PaIuOaKTUBIYY 3aTTapAblH KOOy Kaiipa
naiananyy y4uyH anbiHat. oH anMamteipyydy MeMOpaHaaapabl KOJIOHYYHYH
9H 3aMaHOam bIKMajapbl OapJIbIK pPaJMOAKTUBIYY MarepuangapabiH 95%ra
YelnH Kaillpa KOJJOHyyra MYMKYHIyK Oeper. Omon »s1e  yuypla
PAIMOAKTUBIYY KaJJBIKTap KejiemMy OoroH4Ya OWp TOm KbICKapraH. bupox
ajmapApl TOJIYK €4ypyY a3bIpblHY4a MYMKYH 5MeC. MbIHA OIIOHAYKTAH KOK
KbUTYYHYH KMMHHKY 3Ta0bl TAlITAHIbUIAPABI Y3aK MOOHOTKO CAKTOOTO JAsP/I00
Oonmym ca”anat. AJ 3MH aTOMIYK CTAHIMSHBIH KaJJIBIKTAPBIHBIH KapPbIM
AXBIPOO MOOHOTY y3aK IKEHUH 3CKE aJICaK, WII KY3YHA® MBIHJAi CaKTOOHY
TYOOIYKTYY Jien arooro 60J0T. PaaroakTUBAYY KalIbIKTapAbl Y3aK MOOHOTTYY
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CaKTOO KaJABIKTApAbl y3aK YyOakbIT OO0 peakiusra KupOeill TypraH jkaHa
pIIbIpabail Typran opmana cakTooHy Tanan Keiiat. byn abanra skeTyyHyH Oup
KOJTy alfHEKTeo ke aifHeKTel 3aTKa ailylaHpIpyy OOyl caHanat. Yuypaa Yiyy
bputanusna sxoropky axtuBayy I[IAO (Ilypekc mnpoueccuHUH OHpUHYH
ATaObIHBIH Ta3ajlaHTaH MPOIYKTYJapbl) KAaHT MEHEH apajalllThIpbUIbIN, aHJaH
KUHAMH KajdpuuitieHeT. KanbUUIeIITUPYY BICBITBUITAH ailllaHyydy TYTYK
apKbUTYyy KaJAbIKTApIblH OTYIIYH KaMTBIAT JKaHa Tmaijga OONroH aifHeK
MacCCachlHBIH TYPYKTYYJYTYH J>KakKIIBIPTYy YYYH CyyHY OyyJaHTyyra »XaHa
06JYHYY MPOIYKTYJIapblH a30TTOH Ta3aJIoOro OarbITTanrad. MHIYKIUSIIBIK
MeIlTe maijga OONroH 3arka JaiibpiMa MaiiajlaHraH aifHeK KOIIYJYIl Typar.
Harterikana, sxaHpl 3aT alblHAT, AHAA KATyyJIaHyy YUypYyH/a KaJIJABIKTap allHEK
MaTpuLackl MEHEH OailnaHblaTbys 3aT 3puTHIIreH adbanaa JEerupiaeHreH 00T
LUIMHApIepre Kyronar. MysnaraHga CylOKTYK KaTyyJlaHblll, cyyra oT1e
TYPYKTYy aWHEKKE aiJlaHaT. DJI apajblK TEXHOJOTHs KOOMYHYH MAaajlbIMaThl
0oroH4a, Oyn crakanbiH 10% cyyna apyy YUYH OMp MIJITMOH KbUIAail yOAKbIT
Kepek 00510T. TonTypranjjan KUHUH LHWIMHAP JEMIENET, aHAaH KUUUH KyyJsarT.
ChIpTTaH Oynranyy TeKIEPHITeHACH KUUUH 00J0T OaNIOHAOP KEP acThIHIATBI
CaKTOOYY JKallapra >keHeTyJIeT. byl KanablKTapAblH adajibl MUHJIET€H JKbU1IAp
6010 e3repyycy3 OoiaoH kamyyna. JKoropky paauoakTUBIYY KaJlJAbIKTapiIbl
3BISTHCBI3/IaHIBIPYYHYH OUp KbIiJIa TaTaan bIKMachl CHHPOK (CUHTETUKAJIBIK TOO
TEK) CBIAKTYYy MaTepHalgapAbl KOJJAOHYYy Ooiynm caHajaT. CHHPOK
ABcTpanusiHblH = YJIyTTYK yHUBepcUTeTHHUH Tmipodeccopy Ten Punrsyn
TapaOblHAaH MIITEeNUN 4yblkkaH. Anrad cuHpok AKIIIHBIH ackepauk KOropky
JNEHIDAIIETH PAJIAOAKTUBIYY KAJIJIBIKTAPBIH KOMYY Y4YYH MILTEJINAIN YbIKKAH,
OMpOK KEJEUEKTE MapaHJbIK MYKTaXIBIKTAp YUYYH KOJJIOHYJIYIY MYMKYH.
CHHpPOK MHPOXJOp XKaHAa KPUITOMENAH CBIAKTYY MHUHEpaJJapAaH Typar.
Cunpoktun (Cunpok C) opurunHanayy Bepcusicel cyiok PAK (mbropekc-
POLIECCUHUH paUHATTAPbl) - KEHUJ CYy PEAKTOPJIIOPYHYH KalAbIKTaphl YUYH
WIITEIUN  YbIKKaH. byl 3aTTblH  HErW3rM  COCTAaBAApblHA  TOJUIAHIINAT
(BaAl;TigO15), mupkonomut (CaZrTi,O7) xana nepoBckut (CaTiOs) kuper [4].
1998-xbinbl I1.T.Anacrac sxana JK.C. Yoprep e3ynyH “JKamibin Xumusi: TeOpUst
’KaHa TpaKTHKa’ aTTyy KuTeOMHAe Oyl TapMaKTa WIITETeH H3WIIee4yJIepre
KETEKUMJIUK KbUTyyra TMHUII O0NroH JKambul XMMUSHBIH OH 9KH HMPUHLIUONH
dbopmMynrpoBKaIaraH:

1. TamTanapIapabl Kaiipa UINTETHUI, Ta3a1araH/iad Kepe, bICHIPANKEPUYUIUKTHH
aNJbIH allyy KaKIIbIpaak.
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2. CuHTe3 METOAOPY MPOLECCTe KOJJOHYIraH OapAblK MaTeprayigap aKbIPKbI
MPOJIYKTYra MaKCUMalayy Typle aiJlaHAplpbula TypraHiail  KbUIbII
TaHJIaJIbIIIbI KEPEK.

3. CuHTe3nee bIKMajapbl, MYMKYH OO0JICO, KOJJOHYJITaH >KaHa CUHTE3JEITreH
3arTap ajamjapra jkaHa aijlaHa-4eiipere MYMKYH OOJyIIyHYa a3blpaak 3bIsH
KEJIITUPTUAEH KbUIbII TaHAABIIIBI KEPEK.

4. JXaHpl XMUMMSUIBIK OPOAYKTBUIAPABI TY3YYI® MypHa >KETHIIWITEH HWIITHH
3¢ (deKTUBAYYIAYTYH CaKTOOTO apakeT KbUIyy KEpeK, all MU YYIyyJIyryH
TOMOHIOTYY KEPEK.

5. ©OHaypyuTery kapJaaMubl 3aTTap, MUCAJbI, SPUTKUUTED Ke Oeiyydy 3aTTap,
9H JKaKIIbICHI, TAKbIp KOJJIOHYJIOAIIBl Kepek, arepae Oyl MyMKyH 0osboco,
ajiap/ibl KOJIJOHYY 3bISIHCBI3 O0IYILYy KEpEK.

6. DHeprusra KeTKeH YbITbIMAAP/bI XKaHa ajJapIblH ailjlaHa-4elpere THUTru3reH
TaaCUPUH kKaHa MPOJYKUUSIHBIH ©3TyK HapKbIH CO3CY3 3CKE anblHbI3. CHHTE3/H,
MYMKYH 00JCO, aillaHa-4yeiipeHYH TeMIlepaTypachblHa KaKblH TeMIlepaTypaia
aHa aTMocdepaybik 0achIMIa JKYPIry3yy Kepek.

7. UniKM xaHa capnTalyydy MaTepHAIIAp TEXHUKAJBIK dKaHA SKOHOMUKAJBIK
KaKTaH Maijanyy O0JIrOH yuyp/a jKaHblUIaHyydy O0Iyyra THIHILL

8. MyMKyHUYJIYKKe >apamia opToMuyjapjaH (OereTreedy TONTOp, KOLIYY
’KaHa KOPTOOHY KOKKO YbIrapyy .0.) 0ojiak 0011yy Kepek.

9. Ap palibiIM KaTaJUTHUKAJIBIK MPOILIECCTEPTe apTHIKYBUIBIK Oepyy Kepek
(MYMKYH OoyuIyH4a TaHI00).

10. Xumusiablk NpoayKT aHbl KOJJIOHIOHJIOH KUHUWH ailylaHa-uyeiipene Kanbaii,
KOOIICY3 MPOAYKTYJIapra akpIpail Typranjgai 00ayyra THHHILL

11. KoonTyy npoaykTyiapblH naiaa 0oayliyHa peainayy yOaKbIT pexuMHUH/IE
MOHHUTOPHHT XKYPry3YY YUYH aHAJUTHUKAJIBIK BIKMajap bl UIITEI YbITYY KEpEK.
12. XuMHsIIBIK TpoLiECCTEPAE KOJJOHYJIYyydy 3aTTaplblH 3aTTapbel >KaHa
dopmanapbl XUMHUSJIBIK KOPKYHYYTYH, aHbIH HWYMHJE arbll KETYYHYH,
KapbUTyyHYH KaHa OpTTYH KeJIUII YBITYY KOPKYHYYYy
MUHHMAJIAIITHIPBIITaHAal KbUTBII TaHIANBIIIBL Kepek [3].

Kopyrynay: Jlyiine y3yHaery skcrepTrep Oy oop abanjgaH YbITyyHYH
KOJJAOPYH  UW3JEN  JKaThlar. OKOJoraop OaplIblk  aTOMIYK  DJEKTP
CTAaHUMSJIAPBIH TOJYTY MEHEH OK KBUIYYHY JKaHa aTOMAYK SHEPIHsHbI
naijanaHyyra ThIIOy CalIyyHY YEYKHWHIYY KOJIIOLIOT, MEAUKTEP pagualUsiHbIH
TAaCUPUHEH YyJaM aJaMJblH OPTaHU3MHUHIE OOPYJIAPIBbIH aHA T'€HETHKAJBIK
©3repYYJIOpAYH CaHbl OCYIN J>KAaTKaHbIH KOOINTOHYY MEHEH Oelrusienier.
AnapnbiH OapAbITBIH TYUIYHYYT® OOJIOT, aHTKEHU OM3JAMH raHa 3Mec, Ou3JIMH
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O0angapeIObI3ABIH 6MYPY, OLIOHION 3y OM3IMH AalbICKbl YPHAKTaphIObI3 ap
TYPAYY KaJABIKTAPJBIH >KbIHBI YBITBIHJABUIAPABIH TAaCUPUHUH KYPMaHJIbITbI
0Oyl Kama TypraHJapJblHbIH ajJbIH ajldyyra, aHbl »KOK KbUIyyra apaker
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YK 597.6/599
DAYHA ITO3BOHOYHbBIX )KUBOTHbBIX B YPBAHU3NPOBAHHbIX
JJAHAITA®TAX IOT'A KbIPT'BI3CTAHA (na npumepe ropoaa Om)

Abovikaapos Aboumannan Momynosuy, K.0.H., OoyeHm
aabdykaarov66@mail.ru

Cmamanuee Kymmananet bImananuesuy, x.0.H., 0oyeHm
kutman_s@mail.ru

Aboupaesa I'ynzuna Anapbexosua, mazucmpanm
gul@mail.ru

Ouwickuii 20cy0apcmeerHblll YHUgepcumen,

Ow, Kvipevizcman

Aunomayuna: B cmamve paccmampusaiomcs  80npocbl  8UO0B020  COCMABA
NO360HOUHBIX JHCUBOMHBIX 6 YPOAHU3UPOBAHHBIX Janowagmax wea Kvipevisemana Ha
npumepe 2opooa Ouwi, 20e OvL10 onpedereHo 4 euda pwib, 2 euoa ameuoébuii, 5 6udos
penmunuti, 73 euda nmuy u 15 6udos miexonumarowux. Pezynomamwvi ucciedosanus
asugpaynvr 2copooa Ow 3a 2020-2021 2e. nokazwiearom, umo 14 eudosé nmuy He OvlLiu
obHapyoicenvl no cpasnenuro 3a 2013-2014 2e. Ho, 6 mepuogayne copoda enepswvie
ommeuaromes Mustella vison u Ondatra zibethicus, a Meriones libycus u Dryomys nitedula
gnepeavle 0armcs KaKk CUHAHMPONHble 8UObL. B c6a3u ¢ smum, MOAHCHO coenams 81800, UMmo 8
pe3yromame  ypOAHUSAYUOHHLIX NPOYECCO8 YCKOPAEMCs CUHAHMPONU3AYUS HEeKOMOPbIX
8UO08 HCUBOMHBIX, HO U MAKHCE COKPAWAEMCS KOTUYECMBO 8U008 NO3GOHOUHBIX HCUBOMHBIX,
KOmopble 00umarom 6 J1ecHvlX 3apocisix, 600HO-00JIOMHBIX Y200bsx U noumax pexu Ax-bByypa.

Knrouesvie cnosa: anmponozentvie 6030elicmsusl, 6udosoli cocmas, Kpacuas knuea,
KVIbMYPHLIU  1AHOWAgm,  NO360HOUHbIE — HCUBOMHblE,  CUHAHMPONU3AYUS  GUOOS,
CUHAHMPONHBLE UOBL, IKOCUCHEMDL.

KBIPTBI3CTAHBIH TYIITYK AUMATIBIHJIA BAUBIPJIATAH
OMYPTKAJIYY KAHBIBAPJIAP/IBIH ®AYHACHI (O maapbIHbIH

MHCAJIBIH/IA)
Abovikaapos Aboumannan Momynosuy, 6.u.K., OoyeHm
aabdykaarov66@mail.ru
Cmamanuee Kymmananet blmananuesuy, 6.u.x., ooyenm
kutman_s@mail.ru
Aboupaesa I'ynsuna Anapbdexoena, macucmpanm
gul@mail.ru
Ow Mamiekemmux yHugepcumemu,
Ouw, Kvipavizcman

Annomauun: Maxanaoa Ow waapviHoa 6aublpIa2an OMYPMKALYY HanbloapiapObiH
mMypoyK KypamvlH UBULOOOHYH dcvliibiHmulkmapsl oepunou. 2020-2021 — owcvinoapoacel
UBUTIOOOHYH  JHCHIULIHMBICHIHOA — OANbIKmapoblh 4 mypy, amgubdbusnapovin 2  mypy,
COUNOOYYNAPObIH 5 Mypy, KaHammyyiapovlH 73 mypy dHcana cym smyyuynepoyn 15 mypy
kez0ewdspur  kepcommy. 2013-2014-scvin0apoacsl  OpHUMONOSUANBIK — U3UTOO6I6POYH
JHCOLIUIHMBICLIHA CATLLUMbBIPYY apKuliyy 14 myp kanamyywyn xkammanbaeamovlewl, OUpOK
CYym SMYyuyI0poOoH wiaap yuyH owcanvl mypaep kamapwel Mustella vison ocana Ondatra
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Zibethicus, an smu OupuHuu upem cunanmponmyk mypaep kamapwl Meriones libycus scana
Dryomys nitedula kammanowi. [emex, ypoanusayusivik npoyeccmep K29 Oup myprepoyH
CUHAHMPONUZAYUALAHYYCYHA ANbIN Kellce, Oapblsl HCIIKMEPUHOE, MOKOULIOPOO HCAHA CAZOVY
avmakmapoa 6auviproouy K33 oup mypropoyH KeCKuH a3ayCyHa aibln Keaun Jcamam.

Aukblu  co300p: anmponocenoux maacupiep, mypoyk Kypam, Kwvizein xumen,
Maoanull aanowagm, OMypmKanyy Hanvloapiap, mypiopoyH CUHAHMPONUIAYUALAHYYCY,
CUHAHMPONMYK MYPAOP, IKOCUCHEMANAP.

FAUNA OF VERTEBRATE ANIMALS IN URBANIZED LANDSCAPES

OF THE SOUTH OF KYRGYZSTAN (on the example of the city of Osh)
Abdykaarov Abdimannap Momunovich, Ph.D., Associate Professor
aabdykaarov66@mail.ru
Stamaliev Kutmanaly Ymanalievich, Ph.D., Associate Professor
kutman_s@mail.ru
Abdiraeva Gulzina Anarbekovna, undergraduate
gul@mail.ru
Osh State University,
Osh, Kyrgyzstan

Abstract. The article deals with the issues of the species composition of vertebrates in
the urbanized landscapes of southern Kyrgyzstan on the example of the city of Osh, where 4
species of fish, 2 species of amphibians, 5 species of reptiles, 73 species of birds and 15
species of mammals were identified. The results of the study of the avifauna of the city of Osh
for 2020-2021 show that 14 species of birds were not found compared to 2013-2014. But, in
the theriofauna of the city of Osh, Mustella vison and Ondatra zibethicus are noted for the
first time, and Meriones libycus and Dryomys nitedula are for the first time given as
synanthropic species. In this regard, it can be concluded that as a result of urbanization
processes, the synanthropization of some animal species is accelerating, but the number of
vertebrate species that live in forest thickets, wetlands and floodplains of the Ak-Buura River
is also decreasing.

Keywords: anthropogenic impacts, species composition, Red Book, cultural
landscape, vertebrates, synanthropization of species, synanthropic species, ecosystems.

BBenenne. 3HaueHHE T[IO3BOHOYHBIX JKHUBOTHBIX B  KYJbTYPHBIX
nanamadTax pazHooOpa3Hbl. OHU UTPAOT BAXKHEHIIYIO POJIb B MHUILEBOU LIETH
KaKk HaceKoMosimHble, (urodparn u xunHUKU. CUHAHTPOIIHBIE NTHIBI H
MJIEKONUTAIOIME, KOTOPHIMA M300MIIYIOT TOPOJCKUE IKOCUCTEMBI, OKa3bIBAIOT
MHO>XXECTBO BpPEIHBIX BO3JICHCTBUM Ha TNOBCEIHEBHYK) JKU3Hb JIIOJIEH.
Hanpumep, nTuunii momeT 3arps3HseT MapKoB, KPBIIU IOMOB, HCTOPHUYECKUX
MaMATHUKOB W TakK Jlajee, KOTOPhIE MPUBOJUT K OBICTPHIM IIpolieccam
Koppo3un. CHHAHTPONHBIE NTHUIBI HAHOCAT OOJIBIION yIIepO BUHOTPAAHBIM
J103aM, BUIIIHE, a0pUKOCaM M TIEPCUKAM | JIp. B KyJIbTYPHBIX JaHamadgTax. OHu
TAKXKE CIIY>)KaT MPOMEKYTOYHBIM 3BEHOM B PACHPOCTPAHEHUM Pa3IMYHbIX
UH(DEKIIMOHHBIX (OPHUTO3HBIX, 300HO3HBIX) 3a00JI€BaHU.

16


mailto:aabdykaarov66@mail.ru
mailto:kutman_s@mail.ru
mailto:gul@mail.ru

OwMY Xapubicel. buosiorus. Xumus. 'eorpadus | 2022

JKMBOTHBIIT MHpP B TOPOACKHX 3KOCHUCTEMax IIOCTOSSHHO MEHSETCS B
pe3ynbTate  JeATeNbHOCTH  uenoBeka. (CrefgoBaTellbHO,  paccMaTpuBast
KUBOTHBIX KaK OMOWHIMKATOPBI, MOKHO OLEHUTH 3KOJOTHMYECKOIO COCTOSHUSA
ropoja [1].

B c¢Bs13u ¢ OBICTPBIM POCTOM HACENEHHUS B MOCIEAHUE roAbl ropoa Om u
€ro MPUIopoJibl MOJABEPraloTCid CHIBHOMY AHTPONOT€HHOMY BO3IECHCTBUIO.
Hamnpumep, yBennueHne naxoTHBIX 3€Mellb, MaJIeHUe Pa3IuYHbIX HOBOCTPOEK U
MHOT'O3TaXHBIX JOMOB, YHUUTOKEHUE 3a00JI0YEHHBIX TEPPUTOPHIl, N3MEHEHUE
npuOpexKHON IKOCUCTEMBI peku AK-Byyphl, yBelnueHrne KOIMYeCTBa MUIEBBIX
OTXOJOB U T. A. B pesynbrare MeHseTcs cpela OOUTaHUS MO3BOHOYHBIX,
YBEJIMUUBACTCS KOJUYECTBO HEKOTOPHIX CHHAHTPOIHBIX BHUJOB NTHUI[ U
IPBI3YHOB, @ HEKOTOPbIE BHJbI, HACENSIOIME MPUPOJAHBIE JIaHAWA(THI,
CTAHOBSATCS CHHAHTpONHBIMU BHaamu. Hampumep, Dryomys nitedula 15-20 ner
Ha3zaJ BCTpeYalach TOJIBKO B €CTECTBEHHBIX Jiecax, a Celyac ee MOXKHO
BCTPETUTh B MHOTO3TaXHbIX jJoMmax. Bcrpeun Meriones libycus B moaBamax
NeCYaHbIX MOJIEH CTAIN OOBIYHBIM SIBJICHUEM.

Takum oOpa3oM, C OJHOM CTOPOHBI, JCSATEILHOCTH YEJIOBEKA
OTPULIATEIILHO BIIUSIET HA >XUBOTHBIX, Pa3pyIICHUEM HUX MECTOOOUTaHHS, C
JIpYroi - co3naer 0J1aronpusITHbIE YCIOBHS JJIA KU3HU CUHAHTPOIIHBIX BHUOB,
NPUYMHOMN YEr0 YBEIUYMBAETCS UX YACICHHOCTh U BUOBOM COCTaB.

[ToaToMy, B HacTosiee BpeMsi UHBEHTapu3alus (ayHbl MO3BOHOYHBIX B
ypOaHU3UPOBAHHBIX JaHAmadTax W OIEHKA HX COBPEMCHHOE COCTOSHHE
ABJISIFOTCSL aKTyaJIbHBIMH BOIIPOCAMU B HayKe.

Marepuanbl u meroabl uccaegoBanms. ['opon Ol pacnosiokeH Ha
FOr0-BOCTOYHOM OKpanHe PepraHCKor TONMHBI, Y CEBEPHOTO NOAHOXKUS Knunk-
Amnatickoro xpeota Ha BbeicoTe oT 940 n0 1060 M Hax ypoBHEM MOPS, IO 0OESUM
Oeperam pexku Ak-Byypbl, B 30He BbIX0/1a €€ u3 mojockl [lananckux aapipos [2].
Pexa Ax-byypa m ropa Cynaiiman-Too, koTopas BO3BBIIIAETCS C 3amagHOU
Y4acTH TOPOJIa, CO3/IAI0T 0COOBI MUKPOKIUMAT JJIsl TOPOIA.

[To3BOHOUHBIC >KMBOTHBIE, oOuTawolme B ropoae Omi, B TOM YuCIe
CUHAHTPOITHBIE MITUIIBI, B TIOCTEAHUE TOBI UCCIIET0BaHbI AQbIKaapOBhIM A.M.
u CramanueseBbiM K.bI. [3, 4, 5], Teprodayna roxHoit yactu Kelpreizcrana, B
ToM uyuciae ropoma Om wusyden KynbnazapoBeim b.K. [6], repmero-
Oarpaxodayna AoOxamuinoBbiM C.T. [7], rpei3yHbl AtabekoBeiM Y.A. [8].
ABudayna ropoxa bumkek Obuta uccinemoBana JKycymbaesoir A.A. [9]. A
TaKkke ObUIO TPOBEICHO HCCIEAOBAaHME JBYX BHUIOB JIETy4YWX MbIIIEH —
Pipistrellus pipistrellus 1 Myotis emarginatus, oOuTaromux B Melepax
Cynaitman-Too [10].

BunoBoii cocTaB W KOJMYECTBEHHBIE JIaHHBIE [MO3BOHOYHBIX OBLIU
ONpENeNIeHbl ~ METOIOM  BHU3yallbHOrO  MapmpyTHoro  ydera  [11].
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CucreMaTuuecKuil CIHUCOK BHUJOB COCTaBJI€H Ha OCHOBE «(CHCTeMaTU4eCKui
CIIMUCOK IT03BOHOYHBIX >KMBOTHBIX KoIpreicrana» (2010) [12] u «Kamactpa
rererudeckoro Gouaa Keipreizcrana» [13].

Pe3yabTarhl ucciie10BaHus.

Pwiob1 (Osteichthyes). B nacrosmee Bpemss Ha peke Ak-byypa u ee
npujeralonmx KaHamax oOutaroT 4 Buma peid - Schizothorax intermedius
Mc'Clelland, 1842; Glyptosternon reticulatum Mc'Clelland, 1842; Tryplophysa
stoliczkae (Steindachner, 1866) u Cottus spinulosus Kessler, 1872. Onnako B
noclieJHue Tobl Ha Oeperax peku Ak-byypa ObLTU CO3/1aHBI YaCTHBIE PHIOHBIC
X03sICTBa, TJIe B OCHOBHOM KyibTHBHpYyIOTCs Cyprinus carpio (Linnaeus,
1758); Stenapharingodon idella (Valenciennes, 1844) u Hipophthalmichthus
molitrix (Valenciennes, 1844). Ilo »Toii mpuumHe, MXTHO(AayHAa pEKH HE
OTPaHUYMBACTCS IEPEUUCICHHBIMU BhIIIE 4 BUIAMU.

Ampuoun (Amphibia). BumgoBoit coctaB amduOuii, oOuTaromMXx B
ropoae Omi, GemeH U coctouT Beero u3 AByX BuaoB (Rano ridibunda Pallass,
1771 u Bufo pewzowi Bedriaga, 1898).

Pentuaun (Reptilia). Pe3yapTarhl HAlMX HCCIIEIOBAHUM TOKa3bIBAIOT,
4710 B ropoje Omr oOUTaroT BCEro 5 BUAOB PEHTHIIMU, OTHOCSIIMXCA K 4 po/IaM.
Oro: Testudo horsfieldi Gray, 1844; Cyrtopodion russowi (Strauch, 1887);
Ablepharus (Asymblepharus) alaicus (Elpatjevsky, 1901); Pseudopus apodus
(Pallas, 1875) u Natrix tessellata (Laurenti, 1768).

ITunbr (Aves). Ilo pesynpraram wuccienoBanuii A.AOnbIkaapoBa H
K.Cramamuesa (2005, 2014) [4] B ropozae Omr u ero OKpecTHOCTSIX oourtaror 116
BUJOB nTull, a B ropoae Om - 88 BumoB nruil. A B 2020-2021 rogax B
pe3yJbTare HalluX UCCIEAOBAaHUN B TOPOJE 3apETHUCTPUPOBAHO BCETO 73 BHAA
nrun.  Onm:  Falconiformes - 6, Galliformes - 2, Gruiformes - 1,
Charadriiformes - 2, Columbiformes - 4, Cuculiformes - 1, Strigiformes - 2,
Apodiformes - 2, Coraciiformes - 5, Piciformes - 1, Passeriformes - 47 Buos,
otHocsmuxcst K 17 pomam. Mx cocrasmsror: Hirundinidae - 3, Alaudidae - 2,
Motacillidae - 3, Lanidae - 3, Oriolidae - 1, Sturnidae - 3, Corvidae - 7,
Cinclidae - 2, Troglodytidae - 1, Sylviidae - 3, Turdidae - 4, Paridae - 4,
Sittidae - 1, Certhiidae — 1, Ploceidae - 2, Fringillidae - 5, Emberizidae - 3.

[To pe3ynbraTtam uzyuenus opautodaynsl ropoaa Om B 2020-2021 rr. 14
BUJIOB NTHUIl HE OOHapyxeHbl no cpaBHeHuto 3a 2013-2014 rr. Onu: Anas
platyrhynchos Linnaeus, 1758 u Larus ridibundus Linnaeus, 1766 (panee B
3UMHUMA CE30H PEAKO BCTpeHAINCh B peke Ak-byypa), W3 MallouuciaeHHBIX
XMIOHBIX BUAoB mnrtuil - Neophron percnopterus Linnaeus 1758; Gypaetus
barbatus Linnaeus, 1758; Aegypius monachus (Linnacus, 1766), panee
3aperucTpupoBaHHbie BO Bpems murpanuu - Phylloscopus trochilus Linnaeus,
1758; Phylloscopus collybita (Viellot, 1807); Phylloscopus sibilatrix
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(Bechstein, 1793); Phoenicurus erythrogaster (Guldenstadt, 1775); Serinus
pusillus (Pallas, 1811); Carduelis carduelis Linnaeus, 1758; Leucosticte
nemoricola (Hodgson, 1836); Carpodacus rhodochlamys Brandt, 1843) u
Emberiza rustica Pallas, 1876.

Muaekonutaomue (Mammalia). [To pesymeraTam wucciaenoBaHUN B
2013-2014 romax B Ome Obulo OOHapykeHO 12 BHIOB MIICKONUTAIONIMX, a
pe3ysnbTaThl ucciaeaoBanuii B 2020-2021 rogax mokasanu, 4yTto B ropoje O
oouraror 15 BumoB murexkonuraromme. X cocrasisror: Insectivora - 2 Buma
(Sorex minitus Linnaeus, 1766; Hemiechinus auritus Gmelin, 1770); Carnivora
— 3 Buma (Vulpes vulpes Linnaeus, 1758; Canis aureus Linnaeus, 1758; Mustella
vison (Schreber, 1777); Rodentia - 9 sunos (Dryomys nitedula (Pallas, 1779);
Mus musculus Linnaeus, 1766); Apodemus sylvaticus Linnaeus, 1758; Rattus
turkestanicus (Satunin, 1903); Rattus norvegicus (Berkentheut, 1769); Microtus
arvalis (Pallas, 1779); Ellobius tancrei Blasius, 1884; Meriones libycus
Lichtenstein, 1823; Ondatra zibethicus (Linnaeus, 1766) u Lagomorphae — 1
Bu (Lepus capensis (tolai) Linnaeus, 1758).

A pesynabTarhl ucciaedoBanus 3a  2013-2014 romax ObuM  HE
3aperUCTPUPOBaAHbBI MPEACTaBUTENM OTpsiaa XuiiHbXx (Carnivora), oouratoriue
B ropoje O IlocnenHue rojibl HA OKpanHax ropojia 4acTo 3aperucTPUPyrOTCs
Vulpes vulpes u Canis aureus. Taxxe B IOKHBIX YacTSIX TOpojAa, TO €CTh
NpUOpPEXKHBIX OKpanHax peku Ak-Byypel M KaHaloB HaOmomaeTrcs poct
komuecTBo Mustella vison. Iocneauuii Bia, SIBISETCSA MPUUNHON YMEHBIICHHS
Ondatra zibethicus wu w49acro Hamagaer Ha Kyp MECTHOTO HaceJCHUS,
MOCEJIIONINX BOUITU3U PEK U KaHAJIOB.

Meriones tamariscinus Pallas, 1773 w3 poma Rodentia He
peructpupoBaics. A Meriones libycus BmepBbie maercsi, Kak CHHAHTPOITHBIH
Bug u Ondatra zibethicus B ropoae Omr oTMeueH Kak HOBBIN BHUI.

[TockosibKy Hallle HCCIEOBAaHUE TMPOBOJIUIOCH B JIHEBHOE BpeMs,
neryune mbimu (Chiroptera) He u3ywanucs M He BKIIOYAIHCh B TepHOdayHY
ropoaa Or.

17 BUIOB NITUIT ¥ 5 BUJIOB MJICKOMUTAIONIUX, oOuTatome B ropoae O,
SABJISIFOTCSL OMOTOBPEXAAIOUIMMU CUHAHTPOITHBIMU Bujamu (1-2 Tabir.).

Tabnuua 1 — CucreMaTudecKnil CIUCOK OHOMOBPEKIAIOIIMX BUIOB IITHIL

Xapakrep Bcerpeua-

Ne Ha3BaHue BHI0B
npedbIBAHUS e€MOCTh

1 Otpsin  roaybeoopasubie - Columbiformes
' (Latham, 1790)

CemeiicTBo Toayounbie - Columbidae Leach,
1820

1.1.
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I'onyos cussriii - Columba livia neglecta

1.2 - BW *kkk
Gmelin, 1789
2 I'opnuia konbyaras - Streptopelia decaocto BW -
' (Frivaldszky, 1838)
3 lopnuma mamas - Streptopelia  senegalensis BW -
ermanni_(Linnaeus, 1766)
2 Otpsin  BopoObHHOOOpa3uble Passeriformes
' Linnaeus, 1758
21 CemeiictBo JjacroukoBbple - Hirundinidae
Rafinesque, 1815
4 Jlactouka aepesenckas - Hirundo rustica rustica B ek
Linnaeus, 1758
5 Jlactouka pepkenosicamyHas - Hirundo daurica B ox
' rufula Linnaeus, 1771
6 Bopownok, nacrouka ropojackas - Delichon urbica B ox
' urbica Linnaeus, 1758
29 CemeiicTBo Tpsicory3koBbie - Motacillidae
Horsfield, 1821
7 Tpsicory3ka mackupopanHas - Motacilla (alba) B BW Sk
' personata Gould, 1861 ’
23 CemeiicTBO CKBOPIIOBbIE - Sturnidae
Rafinesque, 1815
8 CKBOp.eI_I .06LIKHOBCHHLII71 - Sturnus vulgaris B, BW .
vulgaris Linnaeus, 1758
9 CkBoperl po3oBbii - Sturnus roseus Linnaeus, B I
1758
10. Maiina, ckBopernr  wuHamiickuii - Acridotheres BW I
tristis tristis (Linnaeus, 1766)
2.4 CemeiicTBo BpanoBbie - Corvidae Leach, 1820
11. Copoka - Pica pica pica Linnaeus, 1758 BW ookl
12 F'fun(a - Corvus monedula monedula BW, W ek
Linnaeus, 1758
13 Fpaq - Corvus frugilegus frugilegus BW, W I
Linnaeus, 1758
25 CemeiicTBo Apo3aoBbie - Turdidae
Rafinesque, 1815
14, I[Posz[ yepHbIi - Turdus merula merula BW .
Linnaeus, 1758
6. CemeiicTBO BOPOObHHBIE - Ploceidae
Rafinesque, 1815
15 B_opo6e171 JIOMOBBIH - Passer domesticus BW. B .
Linnaeus, 1758
16. ]13%);6eﬁ mosieBoit - Passer montanus Linnaeus, BW ek
2.7. Brropkosbie - Fringillidae Leach, 1820
17. 3s6smk - Fringilla coelebs coelebs Linnaeus, 1758 W ool

[Ipumeuanue: B - ruezpammiics; W - sumyromuit; BW — ocenbiit.

20




OwMY Xapubicel. buosiorus. Xumus. 'eorpadus | 2022

Tabaunua 2 - CucreMaTH4ecKnii CIUCOK OMOMOBPEKIAIINX BUI0B

MJICKOIIUTAOIINX
Ne Ha3Banue BU10B BcrpeuaemocTh
1. |Orpsa rpeisynsl - Rodentia Bowdich, 1821
1.1. |CemeiicTBo coneBbie - Gliridae Thomas, 1906
1. |Cous necuas - Dryomys nitedula (Pallas, 1779) *
1.2. |CemeiicTBo Mpimuubie - Muridae lliger, 1811
2. [Mpmms gomosas - Mus musculus Linnaeus, 1758 okl
3. |Kpsica Typkectanckas - Rattus turkestanicus (Satunin, 1903) kel
4. |Kpsica cepas - Rattus norvegicus (Berkentheut, 1769) ol
1.3 |Hecuankossie - Gerbillidae Gray, 1825
5. [KpacuoxBocrast mecuanka - Meriones libycus Lichtenstein, 1823 *
Cpenn INO3BOHOYHBIX JKUBOTHBIX, KOTOpEIE oOuTaroT B

ypOaHU3UpOBaHHbIX JaHamadTax ora Kelprei3ctaHa, B TOM 4uCI€ U B TOPOJIE
Om 5 BUOOB SBIAKOTCS  KPAaCHOKHWDKHBIMM  BUAaMHM  KbIpreI3cTaHa:
Glyptosternum reticulatum McClelland, 1842; Testudo (Agrionemys) horsfieldi
Gray, 1844; Ophisaurus (Pseudopus) apodus Pallas, 1775; Milvus migrans
(Boddaert, 1783); Falco naumanni Fleischer, 1818; Dendrocopos leucopterus
(Salvadori, 1871).

Cpemn u3 Hux Glyptosternon reticulatum snsiercst pacnpocTpaHeHHBIM
BugoM peku Ax-bByypel. Testudo (Agrionemys) horsfieldi Bcrpeuaercs Ha
npUropoaHbXx Jyrax, a Ophisaurus (Pseudopus) apodus — mnpuOpeKHBIX
sKocucTemMax peku Ak-Byypsl u mossx, Milvus migrans u Falco naumanni B
OCHOBHOM BCTPEYAIOTCS Ha XOJIMHCTHIX MmoJisix, a Dendrocopos leucopterus - B
cajax M mapkax.

[Tox yrpo3oit nucuesnoBenus HaxoastTcs Rano ridibunda u Bufo pewzowi,
XO0Ts OHM He BKIO4eHbl B KpacHyto kHury Keipreizcrana. Otu Buabsl aMpuouii
10-15 net Ha3ax BCTpeYAIMCh B OOJBIIOM KOJWYECTBE. A M3 MJICKOIMUTAIOIINX
Ondatra zibethicus B ropose O siBiIsIeTCst KaK PEIKAM BHIOM.

3aknwuenue. PesynpraTthl ucciaegoBanus 3a  2020-2021  rogwr
MOKa3bIBAIOT, UYTO M3-3a AHTPOIOIEHHOTO  BO3ACHCTBHUS  COKpaIlaeTcs
KOJIMYECTBO BHJIOB ITO3BOHOYHBIX JKUBOTHBIX, BCTPEYAIOIIUXCA B JIECHBIX
MacCHBax, BOJIHO-OOJIOTHBIX YyTroAbix U Oeperax pexku Ak-byypsl ropoaa O, a
CHHAHTPOIHbBIC BHbI HA000POT yBenuuuBaroTcs. Meriones libycus mepsbie
JaeTcs Kak cMHaHTpomHbIM B, a Ondatra zibethicus u Mustella vison 6butn
BIIEPBBIE 3apeructpupoBansl B (ayHe ropoga Om. Takum 00pa3om, MOKHO
clenaTh BBIBOJ, UYTO B pe3yibTaTe HHTEHCU(PUKAIMU ypOaHU3AIMOHHBIX
MIPOIIECCOB YCKOPSAETCS CHHAHTPOMU3AIMN HEKOTOPHIX BUJIOB )KUBOTHBIX.
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Ow, Kvipevizcman

Annomayua. Cmamovs noceiaweHa aHaAmMoOMUYECKOMY CMPOEHUU MHO20emHel
opesecunbl 4 81006 OpegecHo-KyCmapHUuKosblx pacmenuti u3 npupoorozo napka Kapa-ILllopo.
Ycemanosneno, umo mecmomps Ha Oonee unu MeHee CXOOHble YCLOBUS OOUMAHUS BUO08
cmpykmypa Opegecunvl OMIUYAIOMCS HEeKOMOPbIMU MAKUMU HPUSHAKAMU, KAK  CROCOO
PAcnoniodcenuss cocy0o8, UBMEHeHUs Ouamempos Ux OMmMOENbHbIX JIeMEHMO8, 4mo
ceudemenbcmeyom 06 ux pasHuiX nymei aoanmayuu. B yerom, npusnaku cmpoenus
MHO20IemHell OpegecUHbl Xapakmepuzyomecs Me3oMopQHbIMU NPUSHAKAMU.

Knrwueswie cnosa: opesecuna, cocyovl, 1ubpugopmmsie 8010KHA, cepOye8UHHbLE VYU,
Me30MOp@Hble NPUSHAKU,

KAPA-IIIOPO KAPATBLIBIII MAPKBIHJIAT'BI CEVMPEK
TYPJIOPAYH KOII KbLJI/IIK CABAKTAPBIHbBIH
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Annomawun. Maxana Kapo-ILllopo AHCApamulibll  NAPKLIHLIH — AUMACbIHOA
Ke30ewyyuy 4 mypoyH Kon HcolioblK caDaKmapblHblH AHAMOMUSIBIK MY3YAYULYHO APHANCAH.
H3un006HyH HAMBIUNCACBIHOA HCAUOO YOUPOCYHYH CALIUMBIPMALYY Oupoeti 60120HOV2YHA
Kapabacman cabakxmvlh My3yayuly Oup mon KepCcomKyumepy. MmymyKmopoOyH Hcaueauiyy
JHCONLY, ANaApObIH OUAMEMPIEPUHUH O320PYULY JHC.0. MEHeH alblpMAlaHapbl, OULOHY MeHeH
bupee anapovlH bIHeAUIAHYY JHCONY ap Mypoyy 9Kewoueu Oeneunenou. Heeusunen ron
JHCHLIOBIK CADAKMBIH MY3YIYULY Me30Mophmyy bencuiepu MeHeH MyHO30010Y.

AuKblY  cO300p: COH2OK, MYymyKmep, Aubpugopmoyk Oynanrap, 636K Hypiapul,
mezomoppmyy beneunep,

COMPARATIVE ANALYSIS OF PERMANENT WOOD OF SOME
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Beknazar kyzy Klara, undergraduate,
kbeknasarkyzy@gmail.com
Karimbaev Elnazar, undergraduate,

23


mailto:kbeknasarkyzy@gmail.com
mailto:kar@mail.ru
mailto:kbeknasarkyzy@gmail.com
mailto:kar@mail.ru
mailto:kbeknasarkyzy@gmail.com

BectHuk Oml'Y. Buosiorus. Xumus. 'eorpadus. | 2022

kar@mail.ru
Osh State University,
Osh, Kyrgyzstan

Abstract. The article is devoted to the anatomical structure of perennial wood of 4
species of trees and shrubs from the Kara-Shoro Natural Park. It has been established that
despite the more or less similar living conditions of species, the structure of wood differs in
some features such as the way the vessels are located, changes in the diameters of their
individual elements, which indicate their different ways of adaptation. In general, the features
of the structure of perennial wood are characterized by mesomorphic features.

Key words: wood, vessels, libriform fibers, core rays, mesomorphic features.

BBenenune. @nopa rro-3zamagHoro Tssb-lllansg, Kyma oOTHOcHUTCA
npupoansiii napk Kapa-lllopo, ©Oorata m pa3sHooOpa3zHa — coAepKuT Oonee
4000 BumoB Bbicmux pacteHuil. Cpean HuX okoio 300 BHIOB J€peBbs U
KyCTapHHUKH, 3aHuMaromue 4,3% teppuropun pervona [1].

[TouTn Bce AepeBbsl U KYCTAPHHUKU PaCIpPOCTPAHEHBI HA KPYThIX CKJIOHAX

rop, mo Oeperam peK, TIJA€ OHM NPEMSATCTBYIOT CXOAY JaBHUH, OIOJ3HEH,
Y4acTBYIOT B CHEr03aJIepKaHWH, 3alUIIAI0T TOYBY OT SPO3UH U CMBIBA.
B cBsi3M ¢ HWHTEHCHUBHBIM HEpallUOHAIBHBIM HCMOJb30BAHUEM JIPEBECHO-
KYCTapHUKOBBIX pacteHui U, HEU30e)KHOM TIPpH OSTOM HAPYIICHUH
AKOJIOTUYECKOTO paBHOBECHs, HEOOXOJUM MOHHUTOPUHT 33 COCTOSIHUEM
KOHKPETHOTO BHJAa B PACTUTEIHLHOM COOOIIECTBE, €r0 >KU3HENESITEIbHOCTHIO,
IPUYUHON COKpAIICHHS YHCICHHOCTH oco0el. B oxpaHe HyXJ1at0TCsl HE TOJIBKO
peIKHe pacTeHus, HO U IIMPOKO PpaCIpPOCTPaHEHHbIC, HO YCHUJIEHHO
UCTpeOstomumecs: u3-3a  MOJIe3HbIX KauecTB. Tak, U3 83 BHUAOB pacTCHHIA,
3aneceHHBIX B "KpacHyto xamury Keipreickoit PecnyOmuku" [2] 18 sBastorcs
JEPEBbSIMU U KyCTapHUKAMU W yKa3aHHas nudpa He sIBISETCS OKOHYATEIIbHOM.
Y MHOTHX pEeIKHUX APEBECHBIX PACTCHUN HE N3YUYEHBI OMOJIOTHS, SKOJIOTUS.

Ilenv uccnedosanun — CpaBHUTEIBHBINA AHAIN3 CTPYKTYPbl MHOTOJIETHEN
JPEBECUHBI, [IJI1 BBISIBIIGHWE CIIOCOOOB aJamnTallid  HEKOTOPBIX PEAKUX
JPEBECHO-KYCTAPHUKOBBIX PACTCHUH.

/Jlna pewienus 3mux 60npocoe noCmMagieHvl ciedyrouue 3a0aqu:

- HW3Yy4YeHHE AaHATOMHYECKOTO0 CTPOCHHUS MHOTOJICTHEW JpPEBECHUHBI,
CTPYKTYPHBII aHAJIN3 U3YUYEHHOTO OpPraHa,;

- YTOUHEHUE HAINpaBJIEHUS aJIallTUBHBIX NMPU3HAKOB OPraHOB K YCIIOBHSIM
MEeCTOOOUTaHUS.

CTpyKTypHbIE  OCOOCHHOCTH  JPEBECHO-KYCTAPHUKOBBIX  pacCTEHUM
u3ydyaercs ¢ JaBHUX BpeMeH. OcoOEHHO MHOTO OO0OOIIAIONIMX OMKHCATEIbHBIX
paboT 10 MHOTOJIETHEW JPEBECUHE MPEICTaBUTENIeH N3yUYEHHBIX HAMU BUIOB [3;
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4; 5; 6; 7, 8; 9; 10; 11]. Takue cBemeHuss OO0 aHATOMHYECKOM CTPOCHUU
JPEBECUHBI Y M3YyYCHHBIX HAMU CEMEWUCTB TaKKe COJAepX aTcsi B paboTax A.
Burgerstein  [12]. ABTOp TIJIaBHO€ BHHMMAaHHE YACIWI KOJIMYCCTBEHHBIM
npusHakam. [lomumo A. Burgerstein 1emnblil psji aBTOPOB B ONPENETUTENSIX U
CBOJKAaX OCTaHaBIMBAJIMCh HA CTPOEHUU OTHEIBHBIX IMIpeICTaBUTENEH
nojcemeiictea Pomoideae. Takosbl padotsl B.E.Buxposa [5] P.T.SIckeBuu [9],
P.Greguss [13], A. Fahn, E. Werker, P.Baas [14], u np. ABTOpamMu H3y4YCHBI
JpeBECUHA Psijia BUAOB YKa3aHHOTO CEMEWCTBA, MPOU3PACTAIONMNX B 3ama HOM
EBporie m Kutas [14]. AHaToMUYecKHe HCCIICIOBAHUS TPEIACTABUTEIICH CeM.
Aceraceae orpaHMYMBAIIMCh, B OCHOBHOM, POJIaMU, UMEIOIUMU OIPEACICHHYIO
NPAKTUYECKYI0 3HAYMMOCTb U B  OOJBIIMHCTBE MYyOJIMKalMid  JaeTcs
uH(bOpMaIUs TPEUMYIIIECTBEHHO O MPEACTaBUTENAX TUPOKOPACTPOCTAHEHHBIX
ponoB [12]. Vka3aHHBIC aBTOpPbHI, HE CBS3bIBas CTPYKTYPHBIC OCOOCHHOCTH
IpeBecuHbl ¢  (akTopamMu  cpenbl  OOMTaHMs, >KM3HEHHOHM  (QopMoii,
ABOJIIOITMOHHBIM YPOBHEM TAaKCOHA, JCTAIBHO OIMKCHIBAIM (HOPMHPOBAHUE
opraHa W TUIAYHBIC TPU3HAKH, KOTOPHIC HMMEIOT BaXXHOE 3HAYCHHUE IS
CUCTEMAaTHKH, (PHIIOTCHUH BUIOB.

OO0bexkTOM H3y4YeHHsl TOCIYXWIH 4 BUJA JIEPEBbEB U KYCTapHHUKOB,
pacnpocTpaHeHHble Ha tore-3amane TsHb-lllans. Ouu: psbuHa nepcuipckas
(S.persica Hedl), psouna taubinanckas (Sorbus tianschanica Rupr., cem.
Rosaceae Juss.), xien CemenoBa (AcCer Semenovii) m KJIEH TypKECTaHCKUIA
(A.turkestanica, nocnemnue aBa BUaa U3 ceM. Aceraceae).

TakcoHomMu4ecKass MPUHAMICKHOCTh N3YUCHHBIX BUOB OIpPEAEICHA TI0
ucrounnkam: «dmopa Kuprusckoir CCP» [15], «®mopa CCCP» [16], a Tarxxke
ceepeHa ¢ «Kamactpom cocyaucteix pactenuid Keipreiscrana» [17]. s
pelIeHUs] TIOCTABJICHHBIX 3a7a4y ObUTM BBIOpaHBI PACTEHUS W3 2 CEMEUCTB,
IPEICTaBUTENIM KOTOPBIX BCTPEUAIOTCS B Pa3HBIX YCIOBUAX OOUTaHUS
IPUPOIHOTO MapKa.

Marepuannsl uccjeI0BaHusl.  MaTepuaaoM H3YYCHHUS TOCITY KA
(uKCHpOBaHHbIE MaTepHayibl (MHOTOJETHSS APEBECHMHA) BUIOB, COOpaHHBIE B
pasIUYHBIX MecTaxX nmpupoaHoro napka Kapa-Illopo.

Mmuoronetaue cTebau ObUTM B3STHI M3 TJIABHOTO CTEOJIA JIEPEBHEB Ha
BbIicoTe 40-60 cM Haj 3emuieil U u3ydeHsl o merogukam A.d.I'ammepman u 1ip.
[18], A.A.fluenko-Xmenesckoro [10], Ha mnpemapartaX, MPUTOTOBICHHBIX Ha
TPeX TMPOEKIMIX: TOMEPEYHOM, NPOJOJIbHO-TAHTCHTAIIBHOM W TIPOJOJILHO-
paaviaibHOM, OTHEIbHBIC 3JIEMEHTHI — Ha MallepUPOBAHHOM MaTepuajie B
A30THOM KUCIIOTE.
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Kaxnprii mokazaTenb CTpPOEHUS OPraHOB HM3MEPSUIM WM TOACYUTHIBATN HA
mpenaparax, MPUTOTOBJICHHBIX W3 cTeOns 3 -5 pacrenuit B 10-15 xpaTtHOi
MOBTOPHOCTH W BBIYUCISUIM W3 HUX CpelHeapu(MEeTHUUeCKOW BEIMYHUHBI U
3aHEC]I B TaOJIUILY.

Pon Psiomna - Sordus L. cemeiictBo Po3oBsie - Rosaceae Juss.

K nmoBompHO OomblioMy poay Sorbus B cemelictBe Rosaceae
npuHauexuT 0oxee 100 BUaOB, OOJBIIMHCTBO KOTOPBIX PacHpOCTPAHEHBI B
IITUPOKOJMCTBEHHBIX JIeCaX YMEpPEeHHOW 30HBI W cyOTponukax EBpasum,
Awmepuku. B paifoHe Hamiero wccieloBaHHsS BCTpeYaroTcs 3 Buma: SOrbus
tianschanica Rupr., S.persica Hedl., S.turkestanica (Franch.) Hedl. Hamu
M3y4eHbl MHOTOJICTHSS ApeBecHHa ABYX (S. tianschanica u S.persica) BuoB.

B MHoronerHem crtebie JpeBecHHa pa3felieHa Ha sApO U 3a00JIOHb.
lognunbie cion y Sorbus persica, S.turkestanica Beipakensl ciabo, a y S.
tianschanica — n1OBOJBHO Xopomio. JIpeBecMHa COCTOUT U3 COCYOB,
nubpudopma (puc. 1.), BOJOKHUCTBIX Tpaxeuj, Jy4eBOU U TIKEBOU
napeHxumbl. JpeBecuHa psiOUH paccessHHOcOCyaucTas, HO y S.tianschanica c
SBHOM TEHACHIIMEH K KOJBIECOCYIUCTOCTH. BHIbI OTIMYaAIOTCS MO YHUCITY
IIPOCBETOB coCcyaoB Ha 1MM2: y S.tianschanica 6onbuie (Tabl.) 4eM y IPyTUX.
JlnameTp KpymHBIX COCY/IOB y M3YYEHHBIX BUJIOB CYIIECTBEHHO HE OTIMYAETCH,
COCYIBI C KOPOTKUMH, UHOT/IA IOBOJIBHO JUIMHHBIMU KiTtOBUKaMu. CriupaibHbIe
YTOJIIEHUs HaOMIONAI0TCA Yy IIHUPOKUX COCYIOB, OHU Yy S.tianschanica Gonee
XOPOIIIO BBIPAXKEHBI, ueM S.persica. JnrHa 4ieHuKoB cocyloB y S.tianschanica
MEHBIIIE, YeM OCTaJIbHBIC BHIBI.

Crenku kieTok  JuOpudopMa YTONIIEHbI, JAUAMETP HX IIHPOKUH.
OtnenbHble BOJIOKHA S.tianschanica NIJIVHHBIE, Y JpPYTrdX BHJIOB OYEHb
JUTMHHBIE. PenKko BCTpewaroTcs BOJIOKHUCTBIE Tpaxeuibl, CTEHKH KOTOPBIX C
MHOTOYHUCJICHHBIMUA OKalMJICHHBIMU TIOPaAMHU.

CepaueBunHble Tyun y S.tianschanica TOMOTEHHBIE, COCTOST TOJIBKO W3
JCKAYUX KIIETOK, JUIMHA KOTOPBIX B 2-8 pa3 MpeBbIlIacT IMUPHUHY, Y S.persica,
S.turkestanica uMerT TEHICHIMIO K reTeporeHHOcTH. Jlyun y Bcex 1-2 -
pAIHBIE, BBICOTA KOTOPBIX AOCTUraetr A0 26 cioeB kieTok. lllupuna myueit
HeOonbmass — g0 18 Mkm y S.tianschanica w o 30 mxm y S.persica,
S.turkestanica, a BbicoTa Jsiyueit y mepBoro Buga 144 mkm, a y S.turkestanica
273 MkM, y S.persica — mpoMeXyTO4YHOE.
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Puc. 1. Sorbus persica.

MHuoroneTHuit ctedenp: 1-nonepeyHslid,
2- paauanbHbIi, 3- TAHTE€HTAJIBHBINA CPE3BI.
C — cocynsl, JI — mubpudopm, TII - TsokeBas
napenxuma, CJI — cepaueBUHHbBIE JTyYU
JpeBecunHas napeHxuma CKyZAHas, g ¢y3Has, MHOT 2

MeTaTpaxeaibHas (S.persica), KIeTKU MapeHXUMbl OJUHOYHBIC, Pexe 1o 2, a
MeTaTpaxealbHas TapeHXUMa COCTOUT U3 2-3 KIETOK.

CpaBHeHue cTeOs M3YYEHHBIX BHJIOB IMOKa3ajo, 4To y S.tianschanica
Takhe MpPHU3HAKW, KaK CKyJHas MapeHXWMa, OOJbIIOE YHUCIO COCYAOB Ha
€IMHHULY IUIOmaAM M UuX Oojee WIM MEHEE KOJIbLIEBOE pPAaclOJOKEHUE B
TOJUYHOM TPUPOCTE H Jp. SBISIOTCA AJAaNTUBHBIMH H, CJIEJI0BATENbHO,
HBOJIIOIIMOHHO 0O0Jiee MOABHUHYTHIMH, U TOKA3bIBAIOT O MPHUCIOCOOICHUHN €€ K
0oJjiee HeOaronpuATHBIM yCIIOBUAM Top. Y S.persica u S.turkestanica uieHuKH
COCY/IOB W BOJIOKOH JUOpu(pOpMa OTHOCHUTEIHHO [JIMHHBIC, CIHPAJIbHBIC
YTOJILEHUSI Ha CTEHKaX COCYAOB CJIa00 BBIpaXXEHHBIE, PACIIOJIOKEHUE COCYI0B
paccestHHOE, CEepALeBUHHBIC JIyYH C TEHACHIHMEW K IeTepOTeHHOCTH, TSKeBas
MapeHXuMa CPaBHUTENBHO OOWJIbHAS, YTO KOPPETUPYET C KU3HEHHOUM (opMoii
nepea. Bee 3T pU3HaKy CYMTAIOTCS IPUMHUTHBHBIMU [12-14].

Pox Kuen - Acer L. CemeiicTBo KitenoBbie - Aceraceae Juss.

Pox Acer Bmecte ¢ apyrum pomaom Dipteronia cocraBiseT ceMercTBO
Aceraceae, NpeacTaBUTENN POJAA PACHPOCTPAHEHbI B CEBEPHOM MOyLIApPUU
OYEHB IIMUPOKO — OT cyOTponukoB EBpazuu 10 TponukoB A3uu u Amepuku. Pos
Acer Bkitoyaet 6osiee 120 BUIOB, pacIpOCTPaHEHHBIX OT HMIMPOKOJUCTBEHHBIX
necoB EBpasuum 10 TponukoB. B pailoHe uccienoBaHMsl BCTpeyaroTcs 2 BUAA:
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kinen CemenoBa (Acer semenovii Rgl.et Herd.) wu wien typkecranckuii (A.
turkestanicum Pax), KOTOpbIE€ U3yYEHbl HAMH.

JlpeBecuna y oooux BuaoB (Acer semenovii, A. turkestanicum) OneaHO-
6emoii mim c1abo 61eTHO-pO30BOM OKpackh. JlpeBecnHa paccesTHHOCOCYUCTAsI
(puc. 2.), Ha KOHIIE TOJAMYHOrO MpUpocTa 4-5 psnoB KIETOK JuOpudopma
CIUTIOCHYTHI B TAaHTCHTAJILHOM HarmpaBlieHUH, 6e3 cocynoB. Ilepexon oT paHHeH
K TO3JHEH IpEeBECHHE IOCTENEHHbIH. UMCI0 IIPOCBETOB COCYNoB Ha 1 MM? y
A.semenovii 198 (tabmuma), y A.turkestanicum 170, a nuametp y oboux — B
cpemreM 34-36 MxM. OTaenbHbIe cocyabl y A. semenovii gmmaHee (240 MxM),
yeM y A turkestanicum (179 MKM), BCTpeUyarOTCs WICHUKH C KIIOBUKAMHU.

PETC — s — e =

SRoijeta : = Puc. 2. Acer semenovii.
S5 SNb Sl oyl — h . )

S LS =5 St e MHOTOJIEeTHUl CTeOeNb:
."bﬁﬁgg =y

== e sSioT=ro=) §

: "bége‘@c,%@@‘a' ‘ C — cocynsr, JI — mubpudopm,

i \\%%‘?a‘%%%gg% CJI — cepAleBHHHBIC Ty4H,

&\ - ;g%’g%%l TII —TskeBast napeHXUMa

= it etes
Seigereie] 1= ) = 5e
e B e
@ o o CepaueBuHHBIE JIydn
& g g X % g &; E = " < e
Q
= 1 — 2 m

Tacoms | Z 8| 62| 5 & 55| 5¢2|as|Sg S84 &fa3z
Pox
Sorbus
S. 41«1 | 2,7-4 | 315+ | 320+ | 26— | 668+ [11- |26 144+ | 1-2 | 180
tianshan | .0 0.8 1.0 28 1.0 12 0.8 5
ica
S. 48+1 | 2,5-4 | 242+ | 455+ | 27— | 1055 [14- |26 273+ | 1-2 | 27+0
persica |.3 1.0 1.0 28 +1 16 0.8 4
Pox
Acer
Assemen |36+1 |2,2- | 198+ | 240+ | 12— |335+ |10- |20 185+ | 1-4 | 3010
ovii 2 3,2 1.1 1.3 14 0.4 12 1.1 6
Atuerke | 3440 | 2.4- | 170+ | 179+ | 9-11 | 433+ |11- |34 212+ | 1-4 | 210
stanicum | .9 2.6 0.9 1.1 0.9 14 0.9 A4

Tabnuia: AHATOMHUYECKHE TIOKA3aTeNn JPEBECUHBI MHOTOJIETHETO CTE€0JIs1 HEKOTOPBIX BHUIOB
pacTeHui
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Knerkn mubOpudopma ¢ OYEHb TOJICTHIMH CTE€HKAMH, IHAMETD UX
HeOOJIBIION, UX JuIMHA KosebsneTcs B npeaenax 260-510 mxm (B cpenHeM y A.
semenovii 335 MkM, y A. turkestanicum 6onee IaUHHBIC — 433 MKM).
Cep/lileBUHHBIE JIy4d OJHO- W MHOTopsjHble (3-4), mocienHue MpsMbie, a
OJIHOPSIJTHBIE MHOT/Ia MPU BCTpeUe ¢ cocyaaMu u3rudarorcs. [llupuna ayyeit He
npeBbiiaeT 3-4 KIEeTOK, BbicoTa y A.semenovii moxoautr a0 20, y A.
turxestanicum — no 34 xnerok. Illupuna naydeit koneonercs B npenenax 20-36
MKM, a BbicoTa —185-212 wMkM. bBoOJBIIMHCTBO JIydel MHOTOPSIHBIC,
OJHOPSIAHBIX CPABHUTEIBLHO MaJIo.

TspkeBass mapeHXUMa CKYJHas, KJICTKU OAWHOYHBIC, MUD(PY3HOTO THIIA.
Bokpyr cocyaoB mapeHXMMHBIX KJI€TOK Mmano (1-4 KieTok), OHM B IEMOYKax
VI OJUHOYHBIE.

Takue NMpu3HAKW aHATOMUYECKOTO CTPOCHMS, KaK M30Ty04aToe CTPOEHUE
Me3oduiia, KPYHMHOKJIETOYHAsT  AOUJEpMa C HU3BUIUCTBIMU CTCHKAMH Y
CEeMSJ0JIEN, TaKOE€ K€ CTPOCHHUE OJSNUIACPMBI, KaK Yy CEMANOJEH, HO C
JOPCOBEHTPAIBHBIM CTPOEHUEM Me30(pWilIa, C HU3KUM  KO3(hUIMeHTOM
NAJIUCAAHOCTA U TUIOCTOMATHOCTb  JIMCTBEB, PACCEIHHOCOCYAUCTOCTH
JIPEBECUHBI, CPEIHEE YHCIO IPOCBETOB COCYIOB U CpEeAHsAs JUIMHA €ro
YJICHUKOB SIBIISIIOTCA MEHEE IMIOJIBUHYTHIMUA MPU3HAKAMU M XapaKTEPU3YIOT
Me30pUThl ¢ JKM3HEHHOW (opMON HEOONBIIMX JEPEBHEB M KPYITHBIX
KyCTapHUKOB.
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YK 628.33
OJIOPUCTUYECKASA XAPAKTEPUCTUKA BOJAOEMOB
OYUCTHOI'O COOPYXEHUAI'. O

boponbaesa Alinazux Ab6O0vikaaposHa K.0.H., OoyeHm
Boronbaeva72@list.ru
AKemumuwesa Pamuma, mazucmpanm

Ouwickuil 2ocyoapcmeerHblll YHusepcumen,
Ouw, Keipavizcman

Annomayusn. B ceéazuc UHMEHCUBHBIM pazeumuem NpOMbIUAEHHOCU U
CeNbCKOXO3ANUCMEEHHO20 NPOU3BOOCMEA, POCHOM 20PO008 U HACENEHHbIX NYHKMO8 U3 200d 8
200 ygenruyusaemcs oowull 00vem sodonompedieHus 8 Haulel cmpate, a ygeiuyeHue o0ovema
8000noOmMpedeHUsl 8 HAPOOHOM XO35UcCmee NPUugoOUM K YEeIUdeHUI0 NPOMbBIULIEHHbIX U
KOMMYHATIbHO-0bIMOBBIX CIOYHBIX 800.

Venosno ouuwjennvie u HeO0OUUUEHHbIe CIMOKU ABIAIOMCS OOHUM U3 OCHOBHBIX
paxmopos, nogvluwalOWUX IEMPOPHOCIL  BOOHBIX UCHOYHUKOS, CA008AMENbHO, UX
3azpazuenue pasnudHvimu npumecamu. Cokpawenue uiu npekpaujerue copoca cmoyHblx 800,
ONMUMATIbHBIE PENCUMbL UX OUUCTKU, NOBMOPHOE UCHONb308AHUE YCIOBHO OYUUJEHHBIX 80O
O0JIHCHBL  CROCODCMBOBAMb  peuleHulo npodaemM, KAk B000CHADICeHUs, MAaK U OXpambvl
8000eM06 om 3acpsaAsHeHus. B cmamve paccmampueaemcs paszsumue u pacnpeoeneHue
MUKPOBOOOPOCIEU 8 CUCEMAX OYUCMHO20 coopydceruss 2. Oul u ux 3HaueHue 8 ouucmke
CMOKO8.

Knwouesvie cnosa: 6o0oemvi, OMCMOUHUKY, aAIPOMEHK, MUKpogopa, 6uo,
PA3HOBUOHOCHb, AlbeOdN0opa

Ol ITAAPBIHBIH TA3AJIOOYY NIIIKAHACBIHBIH
KOJIMOJIOPYHYH ®JIOPAJIBIK MYHO310MOCY

boponbaesa Aiinazux A6ovikaaposua 6.u.x., doyeHm
Boronbaeva72@list.ru
HKemumuwesa Pamuma, macucmpanm

Ow mamnekemmux yHU8epcumemu,
Ow, Kvipavizcman

Annomayun. OHOYypywmepOyH odicana aubli-4apdoa UWKAHALAPUIHLIH  OHYeYULY
MEHeH, uaapaapobit HCAHA KATK HCAUSAUWKAH JHcepaepOUH KeHeUUUU HCbLIOAH=HCHLICA CYYHY
UWMEMYYHYH KOIOMYH KOOOUmMyyo0e, 0eMeK,371 yYapOacblHOazvl NAuOalaHbLIyydy  CYYHYH
KONOMYHYH OCYULY OHOYPYUIMYK JHCAHA KOMMYHALOBIK-YAPOAIbIK CAPKLIHObL CYYIaAPObIH
KOOOUYULYHO ANbIN Kellem.

Cyy pecypcmapbiHvlh 36mMpohmyyiyeyH Komoepeor oupoen-oup gaxmop - wapmmyy
Mazanamean dce MOIYK MA3ANAHYYOaH OMNO2OH, ap MYPOYY apaiauimanapoan mypeau
capkwinovl cyynap. CapkulHObl CYYnapOoblH KblCKapblibl, alapobl mazalooHyH ONMUMaioyy
pedcumoepu, wapmmyy Mmazanianean cyyiapovl Kaumanian uwmemyy CYVMeHeH KaMcbl3
KbLIYY Maceneneput Kaablnmanoblpyy MeHeH KOIMONOpOYH OY12anyyCyHaH 0a cakmaiim.
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Makanaoa  Ow  waapeinbih  OyI2aHbLIY  CYYIAPLIH  MA3AN00YY  UUKAHACHIHbIH
CUCMEMANAPLIHOA2bL  MUKPOOANLIPAAPObIH — MAPANblUbL, — OHY2YW)y  JcaHa  CYyaapobl
Mazanoo00z2y poy Kapaiam.

AuKbly  c0300p: KOAMONOp, MYHOYPSYUYMAp, a’pOMeHK, Mukpogiopa, myp, ap
mypoyyayk, anmveogopa.

FLORAL CHARACTERISTICS OF THE WATER BODIES

OF THE PURIFICATION FACILITY IN OSH
Boronbaeva Ainazik Abdykaarovna
Candidate of Biological Sciences, Associate Professor
Boronbaeva72@list.ru
Zhetimisheva Fatima, master student
Osh State University,
Osh, Kyrgyzstan

Abstract. In connection with the intensive development of industry and agricultural
production, the growth of cities and towns, the total volume of water consumption in our
country increases from year to year, and an increase in the volume of water consumption in
the national economy leads to an increase in industrial and domestic wastewater.

Conditionally treated and undertreated effluents are one of the main factors that
increase the eutrophicity of water sources and, consequently, their pollution with various
impurities. Reduction or termination of wastewater discharge, optimal regimes for their
treatment, reuse of conditionally treated water should contribute to solving the problems of
both water supply and protection of water bodies from pollution.The article discusses the
development and distribution of microalgae in the systems of the wastewater treatment plant
in Osh and their importance in wastewater treatment.

Key words: reservoirs, settling tanks, aerotank, microflora, species, variety, algoflora.

BBenenune. OxpaHa BOJOEMOB OT 3arpsA3HEHUM ©  pa3paboTka
3¢ (PEKTUBHBIX MyTEH OUYMCTKHU 3arps3HEHHBIX BOJA OT PAa3IMYHBIX MpUMeEcEd -
OlHA W3 TIJaBHBIX 3a/ady YeJIOBEYECTBA. YCJIOBHO OYHILIEHHBIE H
HEJOOYMIICHHBIE CTOKH SIBJIAIOTCS OAHMM W3 OCHOBHBIX  (PaKTOpOB,
MOBBIIIAIONINX 3BTPOPHOCTh BOJHBIX HCTOYHUKOB, CIIEJOBATEIbHO, HX
3arpsis3HeHHe pa3nuuHbiMu TipuMmecsimu [1, 2]. Cokpaiienne uiau mpeKpaiieHue
cOpoca CTOYHBIX BOJ, ONTHUMAJIbHBIE PEXUMBl HMX OUHUCTKH, IOBTOPHOE
UCIOJIb30BAaHUE YCIOBHO OYMIIEHHBIX BOJ JOJDKHBI CITIOCOOCTBOBATH PEUICHUIO
npo0sem, Kak BOJOCHA0KEHHUS, TaK U OXPaHbl BOJIOEMOB OT 3arpsi3HEHUS.

Borpocbl oXpaHbl TpPUPOABI M €€ PaAlUMOHAIBHOIO HCHOJIb30BAHUS
orpaxkeHbl B Koncturynuun Keipreizckoit PecryOnukyn - OCHOBHOM 3aKOHE
HaIiel crpanbl. Bo Bcex 3aKOHOJATENIbHBIX aKTax PecyOIuKy MOTYEPKUBACTCS
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HEOOXOAMMOCTh OSKOHOMHOTO U PalMOHAJIBLHOTO WCMOJIL30BAHMS BOJHBIX
pPEeCypcoB, OXpaHbl UX OT 3arps3HEHUS.

B ouuctke  CTOYHBIX BOJA  NPUMEHSIOTCS  IPEUMYLIECTBEHHO
UHAYCTpUAlIbHble METOABl. B a’poTeHKax U JAPYrUX HWHIYCTPUATIBHBIX
OUMCTHBIX COOPYKEHUSX MOJIHAs OYMCTKA CTOKOB He octuraercs [2, 3]. Kpome
TOTO, UHJyCTPUAIIbHbIE METOJbl OUMCTKH Majio peHTabenbHbl. OHU HE Bcerna
ONPABBIBAIOT PACXO/IbI U3-3a JOPOTOBU3HBI, 0OCOOCHHO B YCIOBHSIX HEOOJBIINX
TOpPOJIOB, HACEJICHHBIX ITYHKTOB M OTJACIHHBIX IPOMBIIIEHHBIX 00BEKTOB.

[Ipy KOMIIJIEKCHOM HCMOJB30BAaHUUA BOJAOEMOB OOJBIIOE BHHUMAaHUE
cienyeT yaensaTh uxX (iope BOAOpPOCIEH, KaK HCTOYHHUKY OPraHUYECKOro
BEILIECTBA, ar€HTY UX OYUIIICHUS.

Marepuajbl U MeTOAbI HCCIAeA0BAHMA. Mbl 00cCiieOBaIN BOJAOEMBI
(adpOITEHKH, OTCTOMHHKM TMEPBUYHBIE U BTOPUYHBIE) CHUCTEMBI OYHCTHOTO
COOPYKEHUSA ropoja Omr. HcnonwszoBanu aJIbrOJIOTUYECKHE,
TUAPOOHOIOTHYECKUE U YHUDUIIMPOBAHHBIE METOJIbI MCCJICIOBAHUSI KayecTBa
BOJI.

B Bomoemax cHCTEMBI OUYHUCTHOTO coopykeHus r. Om HamMu ObLIO
oOHapyxeHo 57 Buaa W pa3HOBUIHOCTeW Bojopociei (tabna. 1). Ilpomecc
OUMIIEHUSI CTOYHBIX BOJ| BKJIIOYaeT B ce€0sl HECKOJIbKO HTamoB. OgHUM U3
BOKHEUIINX SBISETCS OWMOJOTMYECKUU dTam, TaK Kak HMEHHO Ha HEM
MIPOUCXOJIUT OYUCTKA CTOKOB OT BCEBO3MOXHBIX OPraHUYECKUX JIEMEHTOB. J[Jis
ATOTO B CUCTEMAaX OYMCTKU yCTaHABIMBAIOTCS a’pOTEHKU. BHEIIHE yCTpPOMCTBO
MpeACTaBIsgeT Cco0Ol  pe3epByap, uepe3 KOTOPbIA MPOXOJAT  CTOKH.
OIHOBPEMEHHO MPOUCXOJUT IMEpPEeMEIIMBAaHUE UX C OMOMAaccOoll — aKTHUBHBIM
uioMm. PesepByap MOXKET MUMETh KaK OJJHOKAMEPHYIO, TAK U MHOTOKaMEpPHYIO
KOHCTPYKIIMIO, TPSIMOYIOJIbHOE CEYEHHE, a TaKKe€ OCHAIICHUE a’paTopoM
Pa3NUYHBIX MoJeNell. DTO MOTryT OBITh MEXaHHUYECKHE adpalliOHHBIC
YCTPOMCTBA, a TAK)KE ITHEBMATUYECKHUE.

ABpOTEHK SIBJISIETCS. OJHHUM M3 CaMbIX COBEPIICHHBIX YCTPOMCTB,
CITOCOOHBIX KQY€CTBEHHO MPOBOAUTH OMOXUMHUYECKYIO OUHUCTKY BOJIBI.

CtouHble BOJBI B pe3epBYyape MOCTOSHHO MEPEMENTUBAIOTCS C UJIOM, MPHU
TOM B €MKOCTh HArHeTaeTcsl KHUCIOpOA. DTO 00eCTeunBacT a’dpaiuio CMECH,
NOAACP)KAHUE AKTUBHOTO WJIa BO B3BCIICHHOM COCTOSIHUM, a TaKke
KHU3HEICATCIILHOCTh MUKPOOPTaHU3MOB-MUHEPAIM3aToOpoB [4].

[Tocrymatome B mnepBuyHble OTCTOMHUKHA CcTOKM 1o bBIIK, XIIK,
aMMOHHMMHOMY U OOIIEMy a30Ty SBISIOTCS BbICOKO3arps3HeHHbIMU. [Ipu
POXOXKJIEHUU CTOKOB Yepe3 CUCTEMY OYHUCTHBIX COOPYKEHHH MNPOUCXOIAT
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W3MEHEHUS XUMHUYECKHMX  [OKas3arejled BoAbpl. bmaromaps  mpoueccy
CaMOOYHILICHUS, KAYE€CTBO BBIXOSIIUX CTOKOB U3 BTOPUYHBIX OTCTOMHUKOB, 1O
CPaBHEHUIO C MOCTYNAIOIIMMM 3aME€THO yiydmnaercs. Tak BemnumHa BITKS
yMeHbIaeTcss noutu B 3-4 pasa, XIIK, xonruecTBO aMMOHUITHOTO M OOIIIETO
azora - moytd B 2,5 pa3za. OOHOBPEMEHHO YBEIMYUBAETCS COJEpKaHUE
PacTBOPEHHOTO KUCIIOPO/Ia, a TAKXKE MPO3PAYHOCTh CTOKOB [ 1, 4].

[TouTtn MONOBHHA MOCTYIMAKOIIUX TOPOACKUX CTOKOB M3-32 HE3HAYUTEIBHOMN
MIPOITYCKHOW CITOCOOHOCTH a3pPOTEHKOB M BTOPHUYHBIX OTCTOWHUKOB MPOXOHT
TOJIPKO Yepe3 MEPBUYHBIC OTCTOMHHMKH, TIOCIIC Yero cOpachiBaeTCsl B KOJIOIIHI.
N3-3a 3TOr0 KauyecTBO BOJBI, MOCTyHawlieil B peku Ak Byypsl M 4acTU4HO
kojoanel yxyamaercs, 3HadeHne BIIK, XIIK, oOmero a3ora yBenuuuBaeTCs
(Tabmn.1.)

Tabnuina 1 - @PU3NKO-XUMHYECKHE T0KA3ATETH BOIbI CHCTEMbI 0YMCTHOTO COOPY:KeHus T. O
(cpenHeronoBbie naHHbIe 32 2022 1.).

MIEPBUYHBIC

. Bropuunsie

IToka3arenn OTCTOMHHKHU |[A3POTCHKH .

OTCTOMHUKH
Temneparypa 1.8,70 18,10 17,8
[Tpo3paynocTs (B cM) 17,80 115,20 16,30
PH 6,41 6,60 6,31
BIIKs (Mr O2/ 1) 168,00 155,00 75,18
XIIKs (mr 02/ 1) 258,00 135,05 185,7

PacTBopenHsIii kucnopoa (Mr/m) 0,90 1,48 2,8

AMMOHUITHBIN a30T (MT/11) 10,30 6,20 7,30
OO0muit a30T (Mr/1) 14,32 7,45 8,28

OaHuM U3 BaXXHEHWIIMX YCIOBUM (DYHKIMOHMPOBAHUS YCTPOWCTBA
SBJISETCS HaJM4YUEe aKTHMBHOTO Mia. DTO OMoMacca, KOTopas BKIIOYACT B cels
3arpsi3HAIONIME BEIECTBA CTOYHBIX BOJ W Pa3jMyHbIE MHUKPOOPTAHU3MBI
(Tabm.2.).

[Iporecc KU3HEAEATETLHOCTY MHUKPOBOJAOPOCIEH OTIMYACTCS OBICTPBIM
Pa3MHOXXEHUEM, TOTOMY IMPHU HOPMAJIBHBIX YCJIOBHUSX KOJHUYECTBO AKTHBHOM
OMoMaccChl He COKpalaercs, a HaooopoT, yBenuunBaercs [4, 5].

ITo Tabxn. 2 BHAHO, YTO OHU OTHOCATCA K 4 oTaenam, 15 cemelicTBam, 28
ponaMm. M3 HuUX cuHeE3eNleHbIX 17, TMaToOMOBBIX 24, SBIIICHOBBIX 7 U 3€JICHBIX 9
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BUJOB M PA3HOBUJIHOCTEM M PACIPEICICHUE BOJOPOCIEH B HCCIEAOBAHHBIX

BOJIOEMaxX HEPABHOMEPHOE.
Tabmuna 2 - CHcTeMaTHYeCKH AHAJIN3 TAKCOHOB BOJOPOCJIEH B CHCTEMeE BOI0EMOB
OYHCTHOI0 COOpYy:KeHus r. Om

OTtaen
. KJacc MOPSI0OK pon BH/I
BOoOpocC/IeH
a0c. % a0c. % a0c. % a0c. %
Cyanophyta 2 22,2 6 40 8 28,6 17 29,8
Bacillariophyta 2 22,2 3 20 9 32,3 24 421
Euglenophyta 1 11,1 1 6,6 4 14,2 7 12,2
Chlorophyta 4 444 5 33,3 7 25 9 15,7
Beero: o | 1000 | 15 | 100 | 28 | 100 | °" | 1000

Pe3yabrarbl mccienoBaHusi. B a’poTeHKax BOJOPOCIH Pa3BUBAIOTCS
O4YeHb cJ1a00, BCcero oOHapyxeHo 13 BUAOB U pa3HOBUIHOCTEHN (CHHE3EIEHBIX 4,
JTMAaTOMOBBIX 3, 9BIJICHOBBIX 4, 3eleHbIX 2). B OCHOBHOM BCTpedaroTCs
Merismopedia minita, Oscilatoria tenuis, O.princeps, O. formosa wu3
cunesenenbix, Navicula tuscula, Cyclotella apiculata, Achnanthes lanceolata u3
nuaromoBeix; (Euglenophyta) Bxirouanu 31ech 4 Buna: Euglena clara, E.deses,
E satelles, E. proxsima; u Scenedesmus bijugatus, Chlorococum dissektum wu3
3CJICHBIX.

OTU BOJOPOCAU O0Opa3ylOT Ha KeIe30-OCTOHHBIX KOHCTPYKIHUAX U
KEJIE3HBIX TpyOax 3eJICHble, CHUHE-3€JICHbIe, TEMHO-3€JICHbIe, KOPUYHEBBIC
HaJeThl. Bee oHu sBisitoTcs anbga - 6eTa - Me3a - canpodamu.

B CTOYHBIX BOJax B 3HAYUTCIIbHOM KOJIMYECTBE CoAcpiKaTcAa
IIPAaKTHYCCKH BCE IHUTATCIbHBIC OJICMCHTHI, HCO6XOI[I/IMLIC JJIA
KU3BHENIEATCILHOCTH PAacTeHWi, B TMepByl ouepeas a3or u  (docdop.
YcranoBneHa BO3MOXHOCTDH HNCITIOJIB30BaHUA KOMMYHEU'IBHO-6I)ITOBBIX,
IIPOMBIIIIICHHBIX n CEJIbCKOXO03SMCTBEHHBIX O0TXO0A0B JJIA MacCcCOBOI'O
KYyJIbTUBUPOBAHUS MUKPOBOAOpOCHEN [2,5].

MUKpOBOIOPOCIIM  MO-pa3sHOMY Pa3BHBAIOTCS B  CTOYHBIX  BOAax
pa3INYHBIX IIPOU3BOJACTB. Hx pPOCT M Pa3BUTUC ONPCACIAIOTCA, TJIaBHBIM

o0pa3oM, COCTaBOM U KOHIIEHTpAIMEeH MpuUMeced, COJEpKAIUXCS B ITHX
crokax [4, 6, 7].
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OTCTOMHUKYN TIPENICTABIISIOT COO0M pe3epByaphl UM OTKPHITHIE EMKOCTH,
B KOTOPBIX METOAOM OTCTaWBaHUSA YAAISIOTCS W3 BOJBl MEXaHUYECKHE
npumecd. B Xxome »sToro mpoliecca 4YacTHIbl JUCHEPCHOHHOM (a3bl B
3aBUCUMOCTH OT IUIOTHOCTH BEIIECTBA JIMOO BCIUIBIBAIOT HA MOBEPXHOCTH BO/IBI,
b0 ocefaroT Ha AHO pe3epByapa. McxomHble CTOKU MOJIA0TCsl B OTCTOMHUKH
4yepe3 MPUEMHO-PACIPEACIUTENBHYI0 KaMepPy IMOTOKAa M MOCTYNAalOT B 30HY
oTcTauBaHus. JIBW)KEHHE BOABI MPOUCXOAUT OT ILEHTPAIBHOM YaCTH K
nepudepun. OCOOEHHOCTh THUAPABIUYECKOTO PEKHMMa pabOTHl pPagHaTIbHOTO
OTCTOMHUKA - CKOPOCTb JBWIKEHHMS BOJIbI OT MAakKCHUMalbHOM B IIEHTpE
OTCTOMHMKA J10 MUHUMaJIbHON y mnepudepuu. Ilo Mepe ABUKEHUS BOIbI
B3BCILICHHBIE  BEHIECTBA  BBINAJAIOT B  OCAAOK, KOTOPBIA  OTBOAUTCS
BpalAIOIINMCS JOHHBIM CKpeOKoM B MIPUSMOK.
[lepBuuHblE OTCTOMHHUKHM, KyJa Ha CIEAYIOLIEM »JTane MNomnaaaeT BoAa,
MpeHa3HAYEHBI JIsl OCAXKJIEHUS B3BEIIICHHOW OpPraHuKU. JTO KeJIe300€TOHHBIC
pe3epByapbl TIyOUMHOW TPU-TIATH METPOB, PAAUAIBHOM WU MPSIMOYTOJIBHOM
dbopmbl. B uX UEHTphl CHU3Y MOJAIOTCS CTOKH, OCaJOK coOupaercs B
LHEHTPAJIbHBIA NPUAMOK MPOXOSAIIMMU O BCEH IUIOCKOCTH JHA CKpeOKamu, a
CHenuaIbHBIi TOMJIABOK CBEPXY CrOHAET Bce Oojee nErkue, 4eMm BoOja,
3arps;3HEeHUs B OYHKeEP.

OuwnileHHbIE TaKUM  00pa3oM CTOYHBIE BOABI  MEPEXONAT Ha
MePBUYHbBIC OTCTOMHUKYU JJISI BBIJICJICHUS] B3BEIIEHHBIX BEIIECTB. 37€Ch, U3-3a
yaactusi MukpoBogopocieit camkenune bIIK cocrasmser 20-40 %, B pesynbTate
MeXaHW4IeCKON ouncTku ynansercs 1o 60-70 % MuHepanbHBIX 3arpsA3HCHUM, a
BIIK cumxkaetcs Ha 30 % [3, 5]. Kpome Toro, mexanudeckasi CTaausi OYMCTKH
Ba)KHA JIJISI CO3JIaHUSI PABHOMEPHOTO JIBMXKCHHS CTOYHBIX BOJ (YCpEIHEHUs) U
MO3BOJISIET N30eKaTh KOoJieOaHU 00bEMa CTOKOB Ha OMOJIOTMYECKOM dTarle.

Pesyabtarbl. Hamu BbisSIBIEHBI W OOHapy>KEHO B  TEPBUYHBIX
OTCTOMHMKAX 19 BUIIOB M pa3HOBUAHOCTEW BOAOPOCICH MPUHAIJIEKAIINX K 3
otnenaM. M3 Hux cunHe3eneHblx 11, nmatromoBeix 7, 3BriaeHoBeix 1. Ilo
pa3zHoOOpa3ui0 BHUIOB BeAyllee MOJIOKEHUE 3aHUMAaET OTIEN CHHE3EJEHBIX
(Cyanophyta) cocraBnsromux 57,8% Bcex 0OHapyKEHHBIX 3/I€Ch BOJIOPOCICH
(tabm. 3.).

Tabnuna 3 - Bogopocyin 0TCTOIHUKOB 0YHUCTHOIO cOOpYy:Kenus r. Om

Otnenbl ABpOTEHKH OTtcroitHuKH
BOJIOpOCIIEH MepBUYHBIE BTOPUYHBIC
Konnu. % Konnu. % Konnu. %
BHJIOB BHJIOB BHJIOB
Cyanophyta 4 30,7% 11 57,8% 13 39,3%
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Bacillariophyta 3 23% 7 36,8% 10 30,3%
Euglenophyta 4 30.7% 1 9,0% 6 18,1%
Chlorophyta 2 15,3% - - 4 12,1

Bcero: 13 100% 19 100% 33 100%

Bo BTOpHYHBIX OTCTOMHUKAX BOAOPOCIHU MPEACTaBICHBI Oojiee Oorato u
pasHooOpa3Hee, YeM B IMEPBUYHBIX OTCTOMHHMKAX. 37ech 00HapykeHo 33 Buia,
Pa3HOBUHOCTEN BOJOpPOCIEH, OTHOCAIUXCA K 4 oTnenaM: (CUHE3eNneHbIX 13,
auaToMOBBIX 10, 3BriIeHOBBIX 6, 3eneHble 4, (Ta0i.3). 31ech Takke Kak U B
NEPBUYHBIX OTCTOMHHMKAX, BOJOPOCIH OOHAapyXeHbl B 0OpacTaHUAX Ha
Pa3IUYHBIX MPEIMETax, MOTPY>KEHHBIX B BOJY, a TaKKe Ha OCTOHHBIX CTEHKaX
KOJIO/LIEB OTCTOMHUKOB.

[To pa3HOOOpa3mi0 BOJOPOCICH BeAyliee MECTO BO BTOPHUYHBIX
OTCTOMHMKAX TaKXKe€ 3aHUMAIOT CHUHe3elieHble Bogopociaun (39,3%), kak
Phormidium autumnale, Oscillatoria brevus, Merismopedia punstata u mp.
(ta6i.3.).

HemanoBaxHoe 3Haue€HHE B Pa3BUTHH BOJOPOCIECH MMEIOT Cylbdarsl U
xsmopuabl [1]. B Bomoemax ¢ MOBBIMICHHON MHUHEpaM3aluei cynb(partoB u
XJIOPUJIOB OCEHbIO, 3MMOW U B Hadayie BECHBI OoJbIle, yeM JieToM. [lomoOHbIe
JTAaHHBIE OTMEYEHBI U HAMHU B 00CIJIeTOBAHHBIX BOJOEMaX.

N3 57 BumoB Bomopociiei, oOHapyXEHHbIX HaMH BOJIOEMOB OYHUCTHOTO
coopyxkenus r. Om 19 TakcoHoB (34,1%) OTHOCHUTCS K TUIAHKTOHHBIM
(cunesenenwvix 8, s62nenosvix 3, ouamomoswvix 5, senenvix 3 (1a061.4.).

Tabnuua 4 - Ikoa0ruyeckasi XapakTepUCTUKA AIbIO(JIOPHI 0 XapaKkTepy
o0uTaHus e Boae

Otnen ITAHKTOHHEIE IJTAHKTOHHO- OEHTOCHEIE
BCETr0
BOJIOpOCIEi OEHTOCHBIE

a0c. % abc. % a0c. % aoc. %
Cyanophyta 8 15 14 24,5 4 70 26 456
Bacillariophyta 5 8.6 7 12.2 5 8,7 17 29,8
[Euglenophyta 3 5,3 2 35 - - 5 8,7
Chlorophyta 3 53 4 7 2 3,5 9 15,7
Bcero 19 34,1 27 47.2 11 19,3 57 100.0
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B mpobax minaHkToHa momanatorcs OeHTocHbIe (Gopmbl kak Achnanthes
lanceolata, Nitzschia linearis u ap. TunuYHO TUIAHKTOHHBIC BOJOPOCTH Kak
Euglena acus, Phacus acuminatus, Melosira scabrosa u ap.

K tunmuno OentocubiM (11 BumoB — 19,3%) otHocsarcs Gloecapsa
compacta, Synedra goulardii, Cymbella cymbiformis u ap (ta6m1.4).

Takum 00pa3oM, pa3BUTHE M PACHPEICIICHUE OPraHU3MOB B CHCTEMax
OTIPEIENISIIOT TPEXKJIE BCEro SKOJIOTHYECKas Cpela, KaKk TeMmIepaTypa, CBET,
pacTBOpEHHBIC B BOJIE MHHEPAIbHBIE M OpPTraHMYECKHE BEIIECTBA, Ta30BBIM
pexum, pH, koneGaHust ypOBHsI BOABI i CKOPOCTh €€ BpaIlCHUSI.
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Annomauun: Maxanaoa Ow waapvinoazvl 6a10apObIH 2eNbMUHMMEPUHUH YYYPOabl
abanvina b6aa bepunun, anrapoviH 6a10apoa Ke30euyyCyHYH CAnammolK KOPCOMKYUMOPY
Kapanovl. HMzunoeenop Out 001ycmyK OUPUKKEH KIUHUKAILIK OOPYKAHACLIHbIH KIUHUKAIbIK
napazumonocusiblK 1abopamopuscel MeneH oOupeeruxme xcypey3ynoy. I envmunmmepoun
2019-2020- ocvinoap  apanvievimoacvl  ocaws  6anoapoa Kezoewtyy —abanvl  Kapauobl.
Jlabopamopusi mapabvinan anvikmanean maareimMamia vlaauelk, 1 ocawman 14 dcawka
yetiunku Oandapoa kebyHue adam ackapuoacvl Ascaris lumbricoides, uyuex «Kypmy
Enterobius (ocmpuya), riambaua Giardia ken canoa, an smu a3z canoa 6oop copeyu Fasciola
hepatica kypmy kezoewem. IKCnepuMeHmanobik maareimammsit Heausunoe Owl wmaapviHoa
banoapoa sy Ken kKez3oyuyyuwy eervmunm aamoaus Giardia sxenu, dcana aHvlH mMapanyy
cebenmepu aHbIKMAIObI.

AuKvly co300p: cenbMunm, mumenep, JAMONUsL, a0dM ACKaApUoacsl, Yy4ox Kypmy,
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Annomayusn: B cmamve 0aHa OYEHKA COBPEMEHHO20 COCMOSHUSL 2elbMUHMOS )
oemeti 2. Owl U paccmMompeHvl KauecmeeHHvle NOKA3amenu Uux 6CmpeyaemMocmu )y Oemel.
Hccneoosanust  npooounuce — coemMecmuo ¢ KIUHUYECKOU — NApasumonocudeckoul
nabopamopueti Ouickotl 061acmuoll 00beOUHeHHOU KIUHU4Yeckou OonvHuyvl. Paccmompena
gcmpeuaemMocmy  2ebMUHmMo308 y oOemell paunHezo eospacma 3a 2019-2020 2oowl. Ilo
OaHHBIM, YCMAHOBIEHHbIM 1abopamopueli, y demeli 8 so3pacme om 1 2o0a do 14 nem uawe
scmpeuatomcsi yenoseveckas ackapuoa Ascaris lumbricoide), ocmpuya Enterobius, Giardia
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giardia 6 6Gonbwiom Konuwecmee, a makxce nedeHounwlli-cocanvyux Fasciola hepatica 6
Hebonvuiom Konuwecmee. 1o skcnepumenmanvubiM OAHHbIM, Haubojiee pacnpocmpaneHHbIM
eenvmunmom y oemeti 6 Ouie ssnsemces asamonuu Giardia u npuduHsl uXx pacnpocmpanenus.

Knrouesoie cnosa: cenvmunmol, napazuml, I1MOIUU, ACKAPUObL HEN0BEKA, OCHPUYDL,
pacyuones, neueHOUHbLL COCATLUYUK, IHMEPOOUO3, AUYA NAPAZUMOE, KANPOJOSUYECKULL
Memoo.

CURRENT SITUATION OF CHILDREN'S HELMINTHS IN OSH.
Junusalievna Eliza Junusalievna, teacher
Eliza.junusalieva@bk.ru
Kubanych uulu Jumabek, teacher
Osh State University
Osh, Kyrgyzstan
Jumaj3221@gmail.com

Abstract. The article gives an assessment of the current state of helminths in children
in Osh and considers the qualitative indicators of their occurrence in children. The studies
were carried out jointly with the clinical parasitological laboratory of the Osh Regional
United Clinical Hospital. The incidence of helminthiases in young children for 2019-2020 is
considered. According to the data established by the laboratory, in children aged 1 to 14
years, the human roundworm Ascaris lumbricoide), the pinworm Enterobius, Giardia giardia
in large numbers, and the liver fluke Fasciola hepatica in small quantities are more common.
According to experimental data, the most common helminth in children in Osh is Giardia
Giardia and the reasons for their spread.

Keywords: : helminths, parasites, giardia, human roundworm, pinworms, fascioliasis,
liver fluke, enterobiasis, parasite eggs, caprological method.

Axkryanayyayry: Keipreiz PecnyOnumkacbinaa >kbut caiibiH 296812-
681056 uelivH MHBA3MOHAYK OOpYyJap Ke3AelieT. Ap KbUIbl ap OUp CETU3HHYU
KAII00vy KaHalIbIp OUp MHBA3HOHIYK OOpyJapra, aji sMu 14 kaika 4eHnHKH
ap OMp aJTBIHYBI JKaIll 0ajia reJIbMHHTO3I0 Jaiasrat [1].

['enbMuHTTEp (MHTE KypTTap) TE€IbMHUHTO3J0PAY >KapaTyydyy OW3IuH
IUTAaHETaHbIH 3H OalbIPKbI jKaHa KeIl CaHJaraH *amoo (GopMaiaapblHbIH OUpH.
Anampaapaa renbMUHTTEpAUH 35016H allbIK TYPY aHBIKTAJITaH, ajlap HETM3UHEH
KypTTapJibIH KA TYPYHO KHpeT: xymypy KypTTap (Nematoda kiaccel) jkaHa
xKanmak Kyprrap (tacma kyprrap kiaccel - Cestoidea sxana (makcrap -
Trematoda) [2].

AKBIPKBI  XKbULIAPbl  TEJIBMUHTO3J0P  MEHEH  OOpyraHJapAblH
KoOONYIIYHYH TeHACHIMs Oaiikanyyna. bamgapabslH TacTpOIHTEPOJIOTHUSIIBIK
KaHa aJJIePTUSUIBIK 0OpYJIaphIHBIH KOOOMyITYHe KapaTa OailkainraH TeHJEHUUs
Oenrminyy Oup JeHr?3jjAe TeJIbMUHTTEpJUH MHBA3USIChIHA OalJIaHBIIITYY.
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TamakTanyyHyH Oynarbl, *amoo >xaHa keOeilyy ueilpecy KaTapbl aJaMJIbIH
OpraHu3MH OOJIyI 3CENTENUHET, ajap 63 Ke3eTHHJE OpraHaap cucTeMaiapblHa
TUPUYWIMK aKTUBAYYJIYTYHYH MPOYKTYJIAphl MEHEH 3bISIH KENTUPET. AJlapbiH
ke0y repmadpoauTTep OONTOHAYKTaH —aJaMJIbIH KOJIOHU3ALUSICHl YUYH OHp
0c00®b 1a xetuityy [3, 4].

EBpommana ap Oup yuyHUy TYpryH TeIbMUHTTEPICH >KaOBIPKaMT.
Oopynyynapasia 90%b1 Oangap, Heru3uHeH | xamTan 14 xamka YeHuHKuIep.
AnamabiH MHQEKIUSICHl MUTENEPANH KETHITCH XyMYPTKalIapbhlH KYyTKaHJa
nmaiga Ooyor, 0.a. Oynranran TamMak-ami, Cyy, KoJl apkeutyy. KeOyHue
KYMYPTKa Taza XyyJ0araH MeMe-XKeMHUIITEp apKblIyy OpraHU3MIe TYIIOT.

KebOypeek ailkplH OOJTOH MaTOJOTUSJIBIK ©3repyysiep JIHMYMHKAJIapbIH
’KaHa TeJIbMUHTTEPJIMH OHYTYII KeJe jKaTKaH CTalusiiapbl MEHEH IapTTaliraH.
JlnunHkanap ap KaHIal opraHjgapia jkaHa TKaHAapJa MUTENEHIYYTre Ke
OpraHM3MJI€ TaTaall MUTPALUSIBIK JKOJIAY TY3YYTe® J>KOHIOMAYY, al DMH
YOHJIOPTO TYPYKTYY JIOKAIHU3AIHsI MEHEH MYHO3/10J10T.

['enbMuHTO3 Oanpapia, 3pexe Karapbl, ap KaHIal creuupukaibik
KIIMHUKAJIBIK KOPYHYIITOP MEHEH KOIITOJIOT: aJlIChI3IbIK, Yapu00, KbIKBIPIAHYY,
YUKYHYH Oy3yiylly, IHUCHENCHSUIBIK CUMIITOMAOpP, ©CYYHYH apTTa KaJIbIIIbI
’aHa caJIMaK KOIIyyCy, IMMYHUTETTHUH HadapJamnibl. bup katap re1bMUHTO310D
MEHEH
aHeMHUsl, BUTAMUHJEPIUH JKETUIICH3ANTH MEHEH alKbIH CEOEeNTHK OalaHbIII
oap [5].

M3unneenyn makcatbl: [eIbMUHTTEpIUH JKOTOpyAa KOPCOTYIToH
©3reUOYKTOPYH dAcke anbin, O 1maapblHAa  JKallaralH — Oangap.ibiH
reJIbLMUHTTEPUHUH OYTYHKY KYHIOry abanbiHa 0aa Oepyy MakcarbiHIa OM3IuH
KYMYII aTKAPBLIBI.

N3uaneenyn bikmanapbl: Msungeenep Om o0mycTyk OUpPUKKEH
KITMHUKAJBIK OOPYKAaHACHIHBIH KITMHUKAJTBIK Napa3uTOIOTHSUIBIK
1abopaTopusiCbl MEHEH OMPTeNuKTe KYPry3yaay. | embMUHTTEpAN aHBIKTOOAO
Oup Heue BIKMaJIap KOJAOHYJAT, ajap: KampoJOTHSIIBIK, CEPOJOTHSUIIBIK KaHa
cocko0. buz m3mnaee pIKMackl KaTapbl KalpOJOTUSUIBIK U3WIAOOHYH OUp TYpY
00JIrOH 3aHJarbl MUTEHUH JKyMYPTKAaChIH aHBIKTOOHY KOJIJIOHAYK. OQopyinyyiap
TapaObIHAH TaNIIBIPBUITAaH  KalpOJIOTHSUIBIK ~ MaTepuai MUKPOCKOIITYH
’KapIaMbIH/a U3WIICHUII, TeTbMUHTTHH KyYMYypPTKa ke [UCTa CTaAMICHI 6ap ke
KOKTYTY Kapajblll, TEIbMUHTTHH KalChl TYPYHO THEIICNYY OKEHIUTH
AHBIKTAJIIBI.
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N3un11660HYH KBIMBIHTHITBI KaHA aHbl TAaJKYyJa00: JlaGopaTopus
TapaObIHAH aHBIKTAJITaH MaallbIMaTKa bUTAMbIK, | kamTaH 14 xanika 4enHKH
Oanmapna keOyHUe ajaMm ackapujachl Ascaris lumbricoides, uy4exk Kypry
Enterobius (octpuna), nsam6aus Giardia xenm caHjma, aid SMU a3 caHjua 0oop
copry4 Fasciola hepatica kypTy ke3nemier.

AJnlaM acKapuJachlHBIH KYMYPTKachl Terepek-cyipy Qopmana 060y,
YPYKTaHABIPBUITaH K€ ypyKTaHAbIpbUIOaran Oonym »ku (opMaga Ke3Jeler.
Y pyKTaHIBIPBUITaH KYMYPTKAHBIH CBHIPTKBI OCOKTYK KaTMapbl KajblH, Caphl-
KYpPOH TYCTo, KblJIMa SMEC TOJKYH ChIMall KOHTypaa 6ojor. OmoHmoil sie
OCJIOKTYK KaTMapcChi3 Jia KyMypTKalap Ke3aemer. MbiHaal KyMypTKalapAblH
CBIPTKBI KaTMaphl ChIiIa, TYCCY3 *aHa TYHYK. JKyMypTKaHbIH UYUHIE TETEePEK
dbopmasiarel KapamThUT TYCTO TYHYJIIYK KJIETKA >Kalrariar.

Uyuex KypTyHYH >KyMypTKallapbl TYCCY3, TYHYK, CBIPTKBbI KaTMapbl
KaKIIBl aiblpMaliaHraH, »>KykKa JkaHa Kblima Oomnot. Popmackl  y3yH,
aCCUMETPUSUIBIK, OUp Tapalbl >Kalllak, ajl SMUA SKUHYM Tapadbl IOMIIOTypaak
TY3ynymke 33. JKyMypTKaHbIH HUMHAE ap KaHIal ecyy CTaausiChIHIArbI
JUYUHKaIap Oalkanar.

JIamMOnust KypTy JKyMypTKa TMaiijla KbulOaraHblHA OalIaHBIITYY, aHbI
u3niee1e uucra gopmacsl keznenier. JKeTuired nucra cyilpy gopmara sxaHa
TOPT AApOro 33. JIeHeCMHMH OpPTOCYHAH O3KM TasHbIY JKUIMTYECH, aJlaplibIH
»KaHBIH/IA NTapada3aiblK IeHeuecu Oaiikanar.

VYpykranOaran xyMmypTkaiap 0OJICO CalbIITHIPMAIYy YOH, Tyypa 3MecC
dopmaza, jxaHa OYTKYJ KIETKAHBIH MYM Capbl 3aT MEHEH TOJNrOH. belnokTyk
KaTMapbl ypPYKTaHIBIPBUITAH KJIETKa MEHEH Oupned, OMpOK TOJKYH ChIMal
CBIPTKBI KaTMapbl TETU3 3MEC, ©3YHU6 >KalramkaH Oynypiep keszemer. K
Ooup yaypiapaa OETOKTYK KaTMaphl KOK 00JIyyCy Jia TOJMYK BIKThIMAJL.

bangapna keHupu TapairaH = TeJIbMUHTO3JOPAYH 9KH  SKBUIABIK
KBIABIHTBITH Kapaliibl. 3aHIaH TEKIICPHIUI aHBIKTATyydy TeIbMUHTTEPINH
2019 sxana 2020-xbUTbIHAATEl a0alibl TOMOHJIOTY TaOJuIIaliapAa KOPCOTYJIToH
(1,2-tabmn).

1-tabnuna - 2019-xpI1arel TETEMUHTTEPIUH KOPCOTKYUTOPY
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O & x 2 S < = a4 a o
Ackapunios 538 19 35
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DOHtepoomno3 | 481 18 37
JIssm6mmo3 660 60 90
Kanmsr: 1679 97

2-tabnuna - 2020-xpU1aarel TeILMUHTTEPIUH KOPCOTKYUTOPY

%
o 5 = =
= 3 8 % é g as)
= = z 5 g 8 ©
2 B E =5 3 ZE o A
& = 3 8 & z 2 S E
S B x 2 8 < a = 8
Ackapuios 680 52 76
OHrepobuo3 | 679 32 47
JIssmMOnmo3 662 105 158
JKanmer: 2021 189

JKypry3y/ireH sKCepuMEHTTEPIUH JKbIMBIHTHITbIHA TasiHCAK, 2019-KbLIbI
2020-xpUIra  CANBIITHIPMANTYy TEIbMHUHTO3 KeOypeek kesnemikeH (1-
uarpaMma).

1-nuarpamma. 2019-2020- >xputarsl reIbMUHTTEPINH KOPCOTKYUTOPY

fenbMmuHTTEepAnH 2019-2020- *Kblngapaarbi CaHAbIK
KOpPCOTKYUYTOPY
150

100
” - /

Ackapuaos JHTepobunos Nambnnos

e ) (019-3KblN1 e (020-3KblIN Cronbeul

DKM KBUIABIH IKBIMBIHTHITBIHAA TEH, acKapuaa, 4Yy4eK KypTy >KaHa
AIMONMS KypTTapbhlHbIH WurHEH Ol IIaapeIHAarsl >kam Oangapia 3H Kol
KE3CIIYY4y KypT KaTapbl JIMOIHS dCENTENMHET. MyHYH ce0eOu KaTaphl aHbIH
KYTYY KOJIYH ACKe ajicak 00JI0T, JTIMOJUSHBIH Kalll 0ajaapra )Kyryy KoJIJI0pyH
W3UJIZ06/16 allapIbIH YOMPOCYH ICKE ayy ad3ell.

Mexkren, Oanmap Oakuachl, >kaml Oangap KYpYydy MeEKeMemenepiie
KYHYMAYK TYpPMYII-TUPUYUIUK OyIOMIapbhl, OIOHUYKTAp apKbUIyy JKyraT. OH
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KOHOKOH Xyryy Koiy Oyi- KailHaOaran Cyy apKbUIyy. TepMHSUIBIK HIITETYY
007100T0H a3bIK TYJIYK apKbULyy Kyrat. OLIOH/I0M 3J1e JIMOTUSHBIH [IHCTaIaphl
YbIMBIH, TapakaHjapja Ja TaObuIrad. Ajap KarbIMChl3 IIapTTapra TYpPYKTYy
KEJIUI, TOIypakTa yd4 anTara 4elMH CakTaJbllaT, Cyy 4YeWpecyHe TYIIKOH
ydypZaa Oemn anrara 4eluH TUPYY ababIHa CaKTaJIbIIIAT.

banmap  keke  rurueHaHsl — cakTa0araHjabIrblHA — OaWJIaHBIITYY
TeJIbMUHTTHH OyJ1 TYPY *kalu 6angapaa keOypeek Ke3/eler.

XKoropyna aiTeuiran cebenTepre OaiIaHBIIITYy, OOPYHYH QJIJIBIH alnyy
MakKcaTbIH/Ia MEKTEN OKyydyJapblHa TE€IbMUHTTEPJCH CaKTaHYYyJarbl >KeKe
TUTMEHA J3PEeXKEIEPUH, JKYIyy >KOJJ0pY, OOpPYHYH CHMITOMAOPY OOIOHYA
TYLIYHIYPYY HLITEPU KYpry3ynny. OIIOHIOMN 371e aTa-sHelepre Yu-TUpUUNINK
TYpMYILIyH/Ia CYy KalHaThIll U4yY, MOMe XEMUIITEPAU Ta3a Kyyl KOJIIOHYY,
KEKe THUTMeHaHbl CakToo, Oangapra TYWYHAYPYY MIUTEPUH KYPIY3YY
cynywmranar. W3unpeenep, OWIOHAOW »3J€ MeKTen, Oama Oakdaiapaa

TYLWIYHAYPYY KyMYyLITapsl ylIaHyy/a.
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VJIK 582.6.547.22
BETETATUBHOE PA3SMHOKEHUWE PSICKH MAJIOH B YCJIOBUSIX
KbIPI'BI3CTAHA

Kapumos Bonombex Axumosuu, K.6.H., doyeHm,
bolotkarimov@rambler.ru.

Ilypcynbaesa Auoa Kaxwvinosna, npenooasamern,
aidadursunbaeva@gmail.com

Toxmocynosa Atimonuox Hopacumosna, npenooasamen,
aibragimovna95@gmail.com

Ouwickuil 2ocyoapcmeerHblll YHUsepcumen,

Ow, Kvipavizcman

Annomayua: B cmamve  paccmampusaiomcs  ocobeHHocmu  pocma U
gecemamuenozo pazmuodicenus Lemna minor L. 6 ycrnosusax Kvipevizcmana. Becemamugenoe
pazmuodcenue Lemna minor L. npoucxooum nonepemeHHo U3 Npasoco u 1eoco KapMauikos
nouxosanus. Ilpuuem, eciu npu npopacmanuu NepeviM NOSBUICS JTUCMEY U3 J1e6020
KapMawKa, mo 6ecb KIOH COXPAHsiem OOMUHUPOBAHUE 8 POCme J1e8OCHOPOHHUX TUCTEY08
Hao npasocmoponnumu. Taxum obpazom, nepeviil 1€60CMOPOHHUL TUCmeY KPYNHee 8Mopo2o
npagocmoponnezo. Cnedytowuti mpemuti aucmey Noseisaemcs 8 J1eoM Kapmauike, HO OH
gce20a Kpynmee ciedyiouje2o 4emeepmozo Jucmeyd, noseiawe20cs 6 npagom Kapmauke. B
yenosusax Keipevizemana o0un ucxoomwitl aucmey Lemna minor L. scugem npumepHo nsamo-
uecms Heoeilb U 3a MO 8peMsl NPOU3B00UN ceputo douepHux aucmeyos om 2 0o 10-12.

Knwuesvie cnoea: psacka manas, 6ecemamugHoe PAIMHOdNCEHUe,  aucmel,
nabopamopHoe yciosusi, KIOH, MAmMepuHCcKoe meio.

KBIPI'BI3CTAH/IBIH IHAPTBIHIA KUY PACKAHBIH
BETETATUBIUK KOBOMYYCY

Kapumos bonombex Axumosuu, 6.u.x., ooyenm,
bolotkarimov@rambler.ru

Ilypcynbaesa Auoa Kaxeinosna, okymyyuy,
aidadursunbaeva@gmail.com

Toxmocynosa Atimonyox Hbpazumosna, okymyyuy,
aibragimovna95@gmail.com

Ow mamnexemmux yHugepcumemu,

Ouw, Kvipevizcman

Annomayun: Makanaoa Kolpevl3¢cmanoblH wapmulHOa KUY PSACKAHBIH OCYY HCAHA
gecemamusoux KoeoOolyy o320uonykmepy manxyyianam. Kuuu psackaHvlH ecemamusoux
KOOOUYULY HCANOLIPAKYAHBIH OYUYPYHYH OH HCAHA COJl YOHMOLYHOH Ke3eKmewun OONyHyuly
apxuinyy aocypem. Deepoe OONYHYY YUYPYHOA OUpUHYU HCALOBIPAKYA COJl YOHMOKMOH NAuod
bonco, amoa Oym KIOH OH Kanmanioyyiapea CAalblumulpMairyy Ccojl Kanmanuodaesl
aHcanovipaxkyanapovin ycmemoyey oauxaiam. QuieHmun, OUpuH4U CoJl HcalOblpaK IKUHYU OH
acanbovipakmarn yonypaax 6onom. KulunKu yuyHUy dHcanOblpakya cojl 4OHMOKMOH Nanod
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bonom, OUpOK an oy YOHMOKMOH Nauda OO0NCOH MOPMYHUY HCANOLIPAKMAH ap OaubliM
yonypaax xenem. Kvipevl3cmanovin wmapmolHOa KUy pACKAHbIH ap Oup oaaumacsl bew-anmol
arcymaoait rxcamaim xHcarna oy yoaxkolmmoln uuunoe 20en 10-122e uetiunku 63yHOH KUWUHKU
0COOOYK JHcandbIPaKuaiapobl natioa Kuliam.

Aukoly  ce300p: Kuuu  psAcKka, eecemamu8oux  KeoOeuyy, — ocanbvipaxua,
1abOpamopusnbIK wapm, KiOH, IHeIUK OeHe.

VEGETATIVE REPRODUCTION OF LEMNA MINOR IN THE

CONDITIONS OF KYRGYZSTAN
Karimov Bolotbek Akimovich, k.b.s., docent,
bolotkarimov@rambler.ru
Dursunbayeva Aida Zhakypovna, teacher,
aidadursunbaeva@gmail.com
Toktosunova Aimonchok Ibragimovna, teacher,
aibragimovna95@gmail.com
Osh State University,
Osh, Kyrgyzstan

Abstract: The article discusses the features of growth and vegetative propagation of
Lemna minor L. in the conditions of Kyrgyzstan. Vegetative reproduction of Lemna minor L.
occurs alternately from the right and left pockets of budding. Moreover, if during
germination the first leaf appeared from the left pocket, then the entire clone retains
dominance in the growth of left-sided leaflets over right-sided ones. Thus, the first left leaf is
larger than the second right leaf. The next third leaf appears in the left pocket, but it is
always larger than the next fourth leaf that appears in the right pocket. In the conditions of
the Kyrgyzstan, one initial frond of Lemna minor L. lives for about five to six weeks and
during this time produces a series of daughter fronds from 2 to 10-12.

Keywords: Lemna minor, vegetative propagation, fronds, laboratory conditions,
clone, mother body.

Beenenue. IlpencraBurenmu  cemeiictBa  PACKOBbIE — OTUIMYAKOTCS
KpOIIIEYHBIMU  pa3MepaMH, KOPOTKUM CpPOKOM JKHU3HU, HWHTEHCHUBHBIM
pa3MHOXEHUEM, >KU3HBbIO B BOJHOUM cpejie, 4yTo oOJierdaeT cojiep’kaHue UX B
Ja00PATOPHBIX YCIOBUSIX IOJ] KOHTPOJIEM U HAMHOTO YCKOPSIET PE3yJbTaThl
OKCIEPUMEHTOB TI0 H3YyYECHHUIO I1IBETKOBBIX pacTeHHWil. PscCkoBbIE Takxke
BBIJICJISIFOTCSL CPEIM IIBETKOBBIX PACTEHUN CIOCOOHOCTHIO y/IBaMBaTh TEJIO B
pekopaHo KopoTkue cpoku. Tak, Lemna perpusilla npoussoauT godyepHee Teno
Ha TpoTsokeHuu 25 4dacoB [1, 2]. B cBs3u ¢ 3THM BO MHOTHX CTpaHax Mupa
pEeACTAaBUTENIN ceMelcTBa PSCKOBBIX IIMPOKO M3YyYAOTCS M MPUMEHSIOTCS B
pa3IMYHBIX OTpacisiX HapoAHOTO Xo3sicTtBa. OnHako, B  KbIpreizckon
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PecriyOnmke PsckoBble HUKEM HE H3y4Y€HBI, MOATOMY MPEACTABIAIOT OONBIION
TEOPETUYECKUHN U IPAKTUYECKUN HHTEPEC.

BbkuBaeMocTh psICOK, UX reorpaduueckoe pacnpoCTpaHEHHE CTOST B
OOJIBIION CBSI3U C TPEMs DKOJIOTMUECKUMU (aKTOpaMu: TEMIIepaTypoil, CBETOM
U KOHIIEHTpallMel mnuTaTeabHbIX BemecTB B Boae [3]. Jlamgoner (1987)
pa3InyaeT MUHUMAJbHbBIE, ONTUMAJIbHBIE U MaKCUMAaJbHBIE TEMIIEPATypbl AJIS
KU3HU PsckoBbiX. MHHUMAaNbHBIE TEMIEpPaTypbl - 3TO CaMble HU3KHE
TeMIepaTyphbl, PU KOTOPBIX PACKOBBIE MPUCTYNAIOT K POCTY U BEr€TaTUBHOMY
Pa3MHOXXEHUIO; ONTUMAaJbHBIE TEMIEpaTypbl - OTO TaKuhe, KOTOphie B
HauMOOJBIIEH CTENEHU YAOBIETBOPSIOT YCIOBUSM POCTa W BETreTaTUBHOIO
Pa3MHOXXEHUS, MAaKCUMaJIbHbIE TeMIEpaTypbl i PICKOBBIX - 3TO caMble
BBICOKME TEMIIEpATypbl, MPU KOTOPBIX >KU3HEAEATEIBHOCTh BHAA €IIE
COXpaHSETCs, HO 3a TTOPOTOM KOTOPBIX HAOIIOIAI0TCS TETIOBBIE TOBPEKICHUS
pacTEeHbBMUII.

Marepuanabl u MeTOAbI HCCJeI0BaHMs. B Halux uccleq0BaHUsIX
KaXaplii jucrtenr Lemna minor L. peructpupoBajcs B TO BpeMs, KOTAa
MOSIBJISICSL 32 KpaeM MaTepUHCKOro JucTena. EcrecTBeHHass rubens jaucTena
OTMEYanach MO MOCTEIIEHHOMY MOXEITEHUIO U OTCYTCTBUIO HOBBIX JOYEPHUX
JUCTEIOB B e€ro kapMmamikax. OCHOBHas 4YacTb €€ BEreTaTUBHOIO Teja
HaXOJIUTCS B BOJE B MOIPYKEHHOM COCTOSIHUU. JIucTel uMeet pa3Mepsl 2-5 MM
IUHBL U 2-3 MM mupuHbl. [lox KaXXIbIM JIMUCTEHOM PACIOJNOXKEH TOHKHN
KOpEIIOoK JJMHOU 5-7 cM u 6onee (puc.l). YcTaHoBiaeHO, 4YTO MOOETH PACKHU C
MSICUCTBIMU KPYITHBIMH JIUCTEIAMH U C TOJCTHIMU KOPEIIKAMU XapaKTEPHBI JJIs
BOJIOEMOB, OOTraThIX OpraHUYECKUMU BellecTBaMu. Psicka manasi, pactymias npu
HEOJIArOMPUATHBIX YCIIOBUSX (OTCYTCTBHE OPTraHWYECKHUX BEIIECTB, BBICOKAs
TeMIiepaTypa, MHCOJSIUS U T.A.) UMEET OJIETHO-KEITYI0 OKPAacKy, JUCTEIIbI
CTAHOBSITCSI MAJIEHBKUMH U KECTKUMHU, JJIMHA KOPEIIKOB PE3KO YBEINYUBAETCS
[4, 5].

Pe3yabTaThl M 00cy:kaennsi. BeretatnBHoe pasMHOkeHre Lemna minor
L. mpoucxoauT MmonepeMeHHO U3 MPaBOTO U JICBOTO KApMAIIIKOB MOYKOBAHMS.
[IpyuueM, eciaum mnpu TPOpACTaHUU TIEPBBIM TOSIBUJICA JIUCTEIl M3 JIEBOTO
KapMalika, TO BECh KJIOH COXPaHSeT JOMUHUPOBAHUE B POCTE JIEBOCTOPOHHUX
JIMCTEIOB HaJ MPaBOCTOPOHHUMU (puc.2).

Takum 00pa3oM, OKa3bIBAETCS, UYTO TMEPBBINM JIEBOCTOPOHHUI JUCTEI]
KpyITHEE BTOPOr0 MPaBOCTOPOHHETO. ClieyIounid TPETHIT JINCTEI] OSIBIIIETCS B
JIEBOM KapMalllke, HO OH BCEerja KpyIlHee CJICIYIOIIEr0o YETBEPTOTo JIMCTEIIa,
NOSIBJISIONIErOCsT B MpaBoM Kapmaiike. [loaToMy MOXKHO pa3indarb ocoOu U
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[[eJbI€ KJIOHBI C TPABOCTOPOHHUM JOMHHHPOBAHUEM, TaKXe KIOHBI C
JIEBOCTOPOHHUM JOMUHHUPOBAHUEM.

B ycnoBusix rora Kelpreisctana oJJiH UCXOJIHBIN JucTen Lemna minor L.
KUBET MPUMEPHO 5-6 Heaenb (36-59 aHel) u 3a 3TO BpeMs IIPOU3BOJIUT CEPHUIO
no4epHUx JuctenoB oT 2 ao 10-12. Kaxnaplii godyepHUN JUCTEl] MOBTOPSET
UCTOPHIO KU3HU MATEPUHCKOTO U, B CBOIO OYEpPE/lb, MPOU3ZBOJUT «BHYYATHIX)
JUCTEIOB TI0 OTHOIIICHUIO K IEPBOMY MaTEPUHCKOMY.

PucyHoK 1 O6wmii Bug Lemna minor L. PucyHok 2 BeretatusHoe

. pasmHokeHue Lemna minor L.
1-annKanbHbIM KOHeL, AncTeua;

. M-MaTepUHCKUIA nucTed;
2-6a3anbHbIll KOHEL, AncTeua;

[1-O04epHbll uctel;
3-KopHeBan 60po3aKa;

[To mepe crapeHHs MaTEpUHCKOTO JMCTela HaOJII0JaeTcsl OTYETIUBOE
HOCJIeI0BaTEIbHOE YMEHBIICHHE 00I1el MOBEPXHOCTH JA04YepHUX Jnctenos. 1o
HalleMy MHEHUIO, YMEHBIIEHHE HMX IOBEPXHOCTEM CBA3aHO C 3aTyXaHUEM
NeATEeNbHOCTH MepucTeMbl. HecMOTpss Ha 3TO, CpelHHMH pa3Mep JIMCTELOB B
KOJIOHMM COXpaHSeTCs MNPUONMU3UTENBHO MOCTOSSHHBIM. JTO MPOUCXOIUT
BCJIEZICTBUE TOTO, UTO MAJICHbKHE JOUYEPHUE JINCTELBI, KOTOPhIE MOSBIAIOTCS Y
0oJiee cTapblX MAaTEPUHCKUX JIMCTELOB B CBOIO OYEpE/lb, MPOU3BOIAT TOYEPHUE
JUCTEUBl HE MEHBIIHME MO IUIOLAAN MOBEPXHOCTH, & HAMHOI'O IMPEBBIIIAOIINE
ux camux. Mi3aMeHeHue pa3MepoB JHCTENA 3aBUCUT HE OT U3MEHEHUS pa3MEPOB
KJIETOK, & OT YBEJIMYECHUS WIH YMEHBIIEHUS UX KOJINYECTBA.

Jlns  omnpeneneHuss  OPOAODKUTENBHOCTA — KU3HM M CKOPOCTH
BErE€TaTUBHOTO PAa3MHOXKEHMS PSACKM MaJIOW HaMH ObUIM TIPOBENEHBI OIBITHI B
Pa3IMYHBIX TEMIEpaTypHbIX pexumax. [Ipu paBHBIX YCIOBHSIX NUTAHUS U
OCBEIIEHHUS MTPOJOIKATENBHOCTD KK3HU psAcku Manoi mpu 10°C u 20°C Bcerna
OKa3bpIBaJach 3HAUMTENLHO Oounbinel, weM mnpu 30°C. OpHako, CKOPOCTH
MOSIBJICHUS JOUYEPHHUX JHCTELOB Oblla HE3HAYMTEIhHO OoJiblle mpu Oolee
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BBICOKOM TeMneparype. M30panHbIiil st onbita mapaMerp temuneparypsi- 30°C,
Ha Hall B3IJIAJ, HE COBCEM YJIauy€H, MOCKOJBKY psCKa Majias B IPUPOJIHBIX
yclnoBHsAX Hambonee sxusHecriocobna npu 7°C — 15°C, torma xax 30°C s
ATOTO BHJIA — TEMIIEPATYPA JOBOJIBHO BBICOKASI.

Ob6cnenys psan BomoeMoB tora KbIprbi3cTaHa, Mbl 3aMETHIIM, YTO B
pa3nu4HbIX BojoeMax Lemna minor L. 3amMeTHO oTiuvaeTcsi MOp(HOJIOTUUECKH:
B OJIHUX BOJOEMAX JIUCTELbl OBUIM CBETJIO-3€JEHBIMA M KPYNHBIMUA. B npyrux
K€ OHM OBUIM TEMHO-3€JEHBIMH C MEJIKHMH JUCTEUAMU M 0oJiee IUIOTHBIMH
TKaHsMH. B 0Omell CIoXKHOCTH TpPH CpPaBHEHUH PSACKM Majod U3 PasHBIX
BOJIOEMOB MO’KHO OBUIO BBIJCIUTH OINPEICICHHO JIBE€ KAaTErOpUU JIMCTEIOB:
KPYIHBIE C JJIWHHBIMU JUCTEHAMH U KOPHSMH CBETJIO-3€JIEHOTO 1[BETA; MEJIKUE
C OBaJbHBIMM JIMCTELAMH OT CBETJIO-3€JIEHHOIO JO CEpPO-3€JIEHOr0 IBETA U
YKOPOYEHHBIMH KOPHSIMHU. OJTa KapTHHA pa3IMyui OTYETIMBO HabIo/1aeTcs
TOJIBKO JO HACTYIUIEHUSI OCEHHUX 3aMOpo3koB. C TMepBbIMH HU3KUMH
TEeMIIepaTypaMHl BO BCEX BOJOEMaxX JHCTELbl PSICKM MaJOW YMEHBIIAIOTCS H
NpUOOPETAIOT CEPO-3EJIEHYI0 OKpacKy, o0pa3ys TMOKOSIIHUECS 3UMYIOIINe
MOYKU-TYPUOHBI, KOTOPBIE MEJIbYE JIETHUX JTUCTELOB.

BoiBoabl. [Ipon3BeneHHbIE MCCIEIOBAHMS TMMO3BOJIMIIM HAM 3aKJIIOYUTH,
YTO COCTaB M CBOWMCTBA MHUTATEIBHOW CpENbl, TEMIIEPATYPHBIM PEKUM BOIbI U
CBETOBOHM (pakTOp HWrparoT OOJBIIYI0O POJIb B MOP(OJIOTHUYECKUX HU3MEHEHHSIX
JMCTEIOB, CKOPOCTH pOCTa U pa3MHoeHust Lemna minor L.

Kaxxnplii 1oYepHUi JIMCTEN OBTOPSIET UCTOPHUIO )KU3HA MATEPUHCKOTO U,
B CBOIO Ou€pedb, MPOU3ZBOJUT «BHYYAThIX» JIMCTEIOB MO OTHOIICHHIO K
MEPBOMY MAaTEPUHCKOMY. YCTAHOBIJIEHO, YTO MOOErd PSACKH C MICUCTBIMU
KPYIHBIMU JIUCTELIAMHU U C TOJICTBIMH KOPEIIKAMH XapaKTEPHBI JJI BOJOEMOB,
OoraTelx OpraHMYECKMMH BellecTBaMH. Pscka Mamjasi, pacrymas Mpu
HEOJIArOMPUATHBIX YCIOBUSX (OTCYTCTBHE OPTraHWYECKHUX BEIIECTB, BBICOKAs
TeMIiepaTypa, MHCOJSIUUS U T.A.) UMEET OJIETHO-KEITYI0 OKPacKy, JUCTELbI
CTaHOBSITCSA MaJIEHbKUMHU U KECTKUMHU, IJIMHA KOPEIIKOB PE3KO YBEJINUUBAETCS.
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YK 598.1
«CAPKEHT» MKITHBIH AUMAT BIHJIATBI J)KbIJTAHAY MAHXKA
CYP 'EKKOHAYH (GYMNODACTYLUS RUSSOWI STR.)
TAPAJIYYCY

Mamubanu yyny Llepanu macucmpanm
Shermatibalievich@mail.ru

Anuacanosa Junghyza Manuxocanosna macucmpanm
majidova-s@mail.ru

Abocamunos Canapoau Tawmamosuy 6.u.x., 0oyeHmu
sapar9009@mail.ru

Ow mamnekemmux yHUgepcumemu,

Ouw, Kvipevizcman

Annomawun. Maxanaoa «Capxkenmy MIKIIHvin atimacblnoa Ke30ewyyuy aicwlianay
mandca cyp eekkonoyn (Gymnodactylus russowi str.) OUYEHOMUKANLIK MAPALyycy HcaHa
OMYPYKMAULYy JHCHIUMbBICHIHbIH  0320UONYKMOPY OOIOHYA USULOOOHYH JHCHIULIHIMBIKMAPbL
bepuncen. M3un000HyH HAMBIUNCACHIHOA JHCHLIAHAY MAHICA CYP 2eKKOH Mapanyycy 60wHua
O300PYHYH ©32046NY2YHO Jcapauia Oeneulyy Ouomonmopeo 2eana aoucmeuwKeHousu
anblkmanovl. OmypyKmautyy HColUmblebl, aupblKya 4Yeni0yy manaanapod dHcaHa AHcOolOVH
HCIIKMEPUHOE APMBIKYUBLILIK 0O0I00PY AHLIKMAALIN, Oy OUOMONMOPOO  OMYPYKMAULYY
AHCHIUMDBL2LL 2eKmapblHa 5,70eH 8,30c00 myypa Keiadpu aHbIKMAan2aHx.

Aukvly  ce300p: aanowagm, OUOYEHOMUKANLIK — MApPAnyycy, OmMypPYKMauiyy
HCOLLUMBISLL, MAPUPYMMYK Memoo, apeai, myp, 2epnemog@ayna, o6uomon, abopuzet, myp,
ncammogu.

PACITPOCTPAHEHUE CEPOI'O I'OJIOITAJIOT O
IF'EKKOHA(GYMNODACTYLUS RUSSOWI STR.) HA TEPPUTOPUHA
I'TIIT «CAPKEHT»

Mamubanu yyny lllepanu, macucmpanm
Shermatibalievich@mail.ru

Anuxcanosa [ungyza Manuxocanosna, macucmpanm
majidova-s@mail.ru

Abocamunos Canapoai Tawmamosuu K.60.H., 00yeHm
sapar9009@mail.ru

Ouwickuii 20cyoapcmeenHblil YHusepcumen,

Ouwt, Keipevizcman

Annomayusn. B cmamve usznacaiomcs pesyibmamol uccie008aHus 0CoOeHHOCmel
OuoyeHomuueckux pacnpeoeneHuil U HIOMHOCMb HACENEHUsl CepO20 20I0NAN020 2eKKOHA
(Gymnodactylus russowi str.) wua meppumopuu [Tl «Capkenm». B pesyrbmame
UCCIe008aHUsL YCIMAHOBNIEHO, YMO Cepblil 20J0NATbII 2eKKOH NO ceoell cneyughuke umeem
c80U npuopumemmvle 6UOMONsI. A Makdice 8blAGIEHA BLICOKASL NIOMHOCHb HACENEHUS CEPOO

51


mailto:Shermatibalievich@mail.ru
mailto:majidova-s@mail.ru
mailto:sapar9009@mail.ru
mailto:Shermatibalievich@mail.ru
mailto:majidova-s@mail.ru
mailto:sapar9009@mail.ru

BectHuk Oml'Y. Buosiorus. Xumus. 'eorpadus. | 2022

20/I0NAN020 2€KKOHA 6 Cledylowux OUOmonax: 6 NYCMbIHHbIX CMensix U 6001b 00poe
(coomsemcmeenno om 5,7 do 8,3ocob/ea.).

Knrowuesvie cnoea: namowagm, Ouoyenomuueckoe pacnpeoeieHue, NIOMHOCHIb
Hacenenus, Mapupymuulii Memoo, apean, 6uod, eepnemogayua, Ouomon, abdopuceH,
ncammopu.

DISTRIBUTION OF THE BARE-FINGERED GECKO
(GYMNODACTYLUS RUSSOWI STR.)
IN THE TERRITORY OF THE STATE NATURAL PARK

«SARKENT)>
Matibali uulu Sherali, master student
Shermatibalievich@mail.ru
Alijanova Dilfuza Malikjanovna, master student
majidova-s@mail.ru
Abjamilov Saparbay Tashmatovich
Ph.D., Associate Professor, Department of Zoology and Ecology
sapar9009@mail.ru
Osh State University,
Osh, Kyrgyzstan

Abstract. The article presents the results of a study of the characteristics of biocenotic
distributions and the population density of the gray bare-footed gecko (Gymnodactylus
russowi str.) In the territory of the Sarkent State Pedagogical University. As a result of the
study, it was found that the gray-bare-footed gecko has its own specific priority biotopes. And
also revealed a high population density of gray-fingered gecko in the following biotopes: in
the desert steppes and along roads (from 5.7 to 8.3 0z / ha, respectively).

Keywords: landscape, biocenotic distribution, population density, marching method,
range, species, herpetofauna, biotope, native, psammophile.

Kupumyy. «Capkent» MXIIubiH aiimMarsl TypKCTaH TOO KbIPKACHIHBIH
TYHAYK-UBITHIIIBIHBIH TOO WYKEpUCHHE TepeH kupui, AK-Cyy IapbisiCBIHBIH
KOTOPKY arbIMbIH KaMThIUT. [1apkThiH HanamadTTapsl TOO SKCIO3UIMIIAPHIHA,
TOO  KalTaJJapblHBIH  JKAHTAIOyCyHa,  KYHIMeMl  aHa  TeCKeiluHe,
Kanmublraiiyiap/IblH KEH JKaHa KYYyIITYyT'yHa jKapaila, ajap ap KaHJaai Ty3YyJYyILKe
73. OmonaykTan Oyn alMakThiH JaHAmadTTapel OUPU-OMPUHEH KECKHUH
allbIpMaaHTaHABIKTAH all KEp/I€ KEe3JEUIKeH KbUIaHA4 MaH)Ka Cyp T'€KKOHIYH
(Gymnodactylus russowi str.) OHOLCHOTHKAJBIK TapalyyCyHYH JKaHa
OTYpPYKTAIlyy BIIITHITBIHBIH ©3r64Y6JYKTOpYHe 0aa Oepyy M3WUIAeeuylepayH
KbI3BITYYCYH Maii/la KbLIarT.

N3unpnee marepuagaapbl kaHa Meroaaopy. MnuMmuil MaxanaHblH
HErM3WH aTajraH MapKThIH >KaHa 300J10TUsl KaeApachbIHbIH KbI3MATKEpJIEpPH,
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MaructpaHTTapel MeHeH Ouprenukre «Capkent» MIKIIHbiH aliMarbiHa Kem
KBUIIaH OepHu YIOMITYPYIYIl Keje KaTKaH 3KCIEeIUIUSIHBIH MaalbIMaTTapbIHBIH
KBINBIHTBITHI TY36T.

N3unnee »kaHa MaTepuall *KbIMHOO KaJIbl KaObLI aJIbIHTAaH KOMIUIEKCTHK
300JIOTHSJIBIK KaHa HKOJOTHUSJIBIK METOJIYH HETM3UHAE Kypry3yiaay [1; 2; 3].
W3ungee oObeKTHCH KblIaHau MaHxka cyp rekkon (Gymnodactylus russowi
str.).

XKeumtanau wmamka cyp rekkonayH (Gymnodactylus russowi str.)
OMOTONMHUKAIIBIK TapaJIbIIIbl SKCIECIUINS yYypyHAa ap KaHAal manamadTrapra
OOJTOH 3KCKYPCHUSUIBIK >KYPYIITYH HaThliKachklHAa OalKoo XKYpry3yy >Xoiy
MEHEH aHBIKTAJIJbl. AJI MU ajapAblH CaHbl KaHAa OTYPYKTAIIyy >KbIIITHITHI
MapuIpyTTyK METOJ MEHEH aHbIKTanApl. MapuipyrryH y3yHayry 300 m neH
1500 M re 4einH, all SMH KEHIUTH OHOTONTOPIAYH MYHO3YHO Xapama 1M
apaJIbIKTHI TY3OT.

N3n11660HYH KbIHBIHTBIKTAPBIHBIH TAJNKYYCY. bu3un uznngeenepayx
KBIMBIHTBITHI OOIOHYA JKbUTaHAY Mamka cyp rekkon (Gymnodactylus russowi
str.) TypkcraH KbIpka TOOJOPYHYH alMarbiHAa OWUPHUHYH JKOJIy KaTTaJIbII
*KaTtaT. AHTKEHHU, afaObUsITTBIK MaalbIMaTTapra TasHCaK, KbUIaHA4Y MaHXa Cyp
rekkoHayH KMI enkenepynmery (Mypaarst CCCP) apeanbl  YsIrbiim
[IpenakaBka3beHUH aiimarbiH ~ KamThill  (Oyn  skepae  CraporiagkoBCKHIA
KbIIUTarblHaH TaObuirad), OpTo A3USHBIH YErMHE YEWHH >KETKEeH. AJl 3MHU
TYHAYK 4erd OOIOHYA aHbIH Tapajibiiibl Kacnmuil AEHU3WMHUH TYHAYK-YBITHIII
AKIIKTEPUH, Apall NEHU3MHUH TYHAYK >X33KTepu OoroHua banxam kenyHeH
TapOarataiira 4eiins; ybIrbiika kapaii JKyHrapeiHblH O0atbim TapalObl, Oeprana
OopoeoHY KaHa Baxi JapbIACHIHBIH TOMOHKY arbiMbl OOIOHYA OTKOHIYTY;
tymryrynoH KMIIIHbIH yernHeH aHaaH apbl ©TYI KeTKEeHAUTH OOIyIl caHaiar.
An svu KMIlIHbIH YernHEH apKbl apeajblHbIH 4Yern OoroHYa aaaOusTThIK
MaajbIMaTrTapAa Oup Kbliia TakTanOaraH »KM aya TYLWIYHYKTep mnaiga Oomym
kenet: Ancak, [1.B.TepentreBaun xana C.A.YepHOBAYH MaajbIiMaThl OOOHYA,
KbUTAHAY MaH)Xa Cyp TeKKOHIYyH apeaibl MpaHIpl KamTbill, aHbIH TYIITYK
yerune uyevinH xerce, K.ILITapackuB Tywayk-bareiun Wpaunsr (Kacnuitnun
TYIITYK-YBITHINI >K39KTepr) TyHIYK AdraHucTtaHra 4eWWH >KETIIPUH alTar.
Kuiiun C.A.YepnoB (1959) xbutaHau MaHXka Cyp TEKKOHAYH apeajblHbIH
KMIlIgan ceiprkapksl yeruH TyHayk-Ueireim sxkana YUsireimn Mpan apksutyy
eToT nemn KavpamaH Oenrunered [1; 4]. Jlemek, Oyn maanpIMatTapra TasHYY
MEHEH JXKbLUIaHA4 MaHXa Cyp IeKKOoH TyHayk-Usiremm sxana Yeirsimn HMpanpa
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KE3ZCNMIpH  JKOHYHAO  UWIICHWYTYy airca Oomor. OmoHmod  aiie
coitnoouynapasiH 0yn Typy TyHayk Adranucranna ga Ke3ASmUIIN MYMKYH.

An smu Keiprei3cTanibiH aiiMarsl 00roHYa KbUTAHAY MaHXa Cyp T€KKOH
abman keHupu Om oOnacThIHBIH aiimakTapbiHa [4], HapbiH gapbIAChIHBIH
TYHAYK TapaObiHa, Tory3-Toporo KeTkeH >KoJaA0pro Tapairas [5; 6].

1961-xbutel  mpodeccop AWM. SHYImEBUUTHH JKETEKYMJIMTH aCThIHJIA
bopbopayk Tsaup-1llanra yromrypynran skcnenuuusabiH Mydecy H.C.Kusmko
HapweiH nmapbhIACBIHBIH OPTOHKY arbIMBIHBIH Oup Heue >xepiepuneH (HapwiH
maapblHa keTneil Ausa-byra gapbIsichIHBIH - anaOblHaH) OWPUHYM KOy
KEe3UKTUPIeH. Yyl ae aiimaktad yuryin xkbeuibl C.I1. TapOunckuit 1a Tankas.

Hemek, anabustreik MaaneiMaTTapra TtasHbin (C.A.Yepnos, 1934;
AM.Augpymko, H.O.Jlanre, H.H.EmensanoBa, 1939; A.M.Auapymko, 1953;
H.H.Kaprames, 1955; C.A.Uepnos, 1959; O.Il.bormanos, 1953, 1960;
B.H.IlInutHukoB, 1928) xblmaHau mMaHXa Cyp TeKKoHAyH KsIprei3cTanmarsl
apeasnsl TYHAYTYHOH Hapbin napeisicbin 0oinoTo HapeiH maapeiHa YelnH xKaHa
TymtyryieH — Om OONyCyHYH — J93pJIMK  KOMUYyJdYK  allMaKTapbiH
KaMTBITaHIBITBIHBITBIH JAIWIET Typart [6; 7].

XKoutanau Mamxka cyp TekkoH KoIprei3cTanibiH reprierodayHachiHia
a0OpUTEHIUK TYp KaTapbl KyMIaK 4eJ aiiMakTapaa Ke3JeHIu, McaMMODUIIuK
Typ Oonynm cananat. OWOHAYKTaH ajap TOO ailMakKTapaa TajKajJaHTaH
aKUTAIITyy TalTapAblH OOIITYKTapbhIHAA, >KapakajlapblHAa, YOIOIYyy XKaHa
KyMJyy ’Kapyanapja, 4eJAepAe, Napblis KIIKTEPUHAETH arbIHAbl YOKMOJOepY
tonToaron xepiuepae kawamar. C.C.ILUynsuTyHn MaaneimMaTel OotoHYa, TsHB-
[ITanabiH TOO apachlHIArEl OMIYHAAPHl AKKYMYJISIITUSHBIH HETU3TH 00J1acTTaphl
6onymn cananat. OMIOHIYKTaH TOO apachIHIATbl OWIYHAAP JACHU3 JICHIAIIMHEH
2000 M OMMHMKTUKKE YEHHH KOTOPYJYI, JKblJIaHa4 MaHKa Cyp TeKKOHAOPAYH
TapasbllliblHA XKAKIIIbI IAPT TY3YJITOH.

AMpBIKYA TOO SKOCUCTEMACHIHBIH JKApaThUIBIIITHIK KOMIUIEKCTEpUHE Oaa
Oepyyae Mojenb KaTapbl aj >KepJIuH reprnerodayHachblH OKYIl YHUpeHyy Oup
KbliiJla MaaHWIYy. AHTKEHH, PENTWIMWIECp OMYpPTKalyy >KaHblOapiaapIblH
WYMHEH a0JaH ce3rMy MHAMKATOP KaTapbl ICENTEIUI, OYT'YHKY KYHIOry TOO
AKOCHUTEMAaJIapbIHbIH KOMIIOHEHTTEPUHUH KECKUH ©3repyyJepyHYH
HaTBIDKACBIHA TMaliga 0oyn kaTkaH (akTopiopay abmaH Te3 KaObLI amyydy
KaHbIOApIAPJBIH TYPJOPYHYH Oupu Oonyn ca”amatr. OHIOHIOW 3J€ TOO
aliMaKTapbIHBIH JTaHAMAGTTapsl ap TYPAYYJIYTY MEHEH alblpMalaHblll Typart.
Byn alimakTa akbIpKbl ME3THJIIC AaHTPOIMMKAIBIK KYUYTYH TaacUp ATHUIIM Ky4erl,
alipplKya pEKpealMsuIbIK KaHa OHAYPYLITYK alMakTapAarbl aHTPONOTECHIUK
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AKYKTYH KOropyJaiiibl (MaJIJIbIH CAHBIHBIH KECKUH OCYIIY, )KalbITTap bl alllKepe
BICBIPAIKEPUYWIMK MEHEH NaiJalaHyy) >KapaTbUIbIIl KOMIUIEKCTEPUHE TEPC
TAaCUPUH TUUTU3YY MEHEH ap KaHaal >kaHblOapiiapAblH THPUUWINK Yeipenepy
e3repyn, Tapbil karar. OmoHAyKTaH Oyl  allMakTbIH  >KapaTbLIbIII
KOMIUJIEKCTEPUHUH OUpHU OOJITOH COWMJION >KYPYYUYJOpIAYH OKYJIYy >KbUIlaHad
MaHXa Cyp TEKKOHIYH OHOTONMUKAIBIK OONYIITYPYJYIIYH, TPOPUKAIBIK
CHEKTHUPUH, OHMOLIEHO3/0TYy pOJIyH, KOPIOOHYH uYapajapblH OKyH YHpeHYY
3apbLTYBLIBITHI TypaT.

XKeutaHau Mamka Ccyp TEKKOHIYH OHMOTONMHKAIBIK OeNyIITYypYTyIIYH
AHBIKTOO MakcaTblH/1a CapKEHT KaIuybIrailbl ’KaHa ajl apKbUIyy arblll 6TKeH AK-
Cyy mapbIsChIHBIH X39KTepuH Ooinoto, Tocmo terupmen, JXanreiz-1lsiiipak
amyycy, Ken-Xaitnnoo, Acman-XXaiinoo xana Kopyk kamuslraiinapsl, anapjiaH
arblll TYIIKOH CYyY 23KTEpHH O00isioTo, Oyn ailmMakTapra MyHe3ayy OOJIrOH
OMOTONTOP KYHT KOKY MEHEH KapaJibIl YbIKTHl. TOO apacklHa MyHO31Yy OOJITOH
HEru3ru OMOTONTOp: apya TOKOWJIOp, TAalITBIH OO0OpJIOpY, YeJAYyy Tanaanap,
KOJITYH JK3IKTEPH, JAphIsl JKIITHHAETH apajialll TOKOWIIOp, KyMAYyy KapJiap,
JApPbISHBIH a4bIK K39KTEPHU OOIYIT SCENTENET.

N3unneenepayH >KbIMBIHTBITEI OOroHYA, TypKCTaH KbIpKa TOOJOPYHYH
alilMarblHJa bUIAHA4Y MaHXa cyp TeKkoH Ak-Jiekrte, Tocmo-Terupmensue,
CapkeHT kanublraiibiHga jxaHa Ak-Cyy JapbIsICBIHBIH JK3IKTEPHUHJE TaHa
KarTanael. buoTronukaneik OenywTypyiaymy OOIOHYA, TallThiH Ooopiopy,
YeJIYy Tajaanap, SKOJNAYH >KIIKTEpH, KyMAYY XKapjiap, AApPbISHBIH AaubIK

KIIKTEPUHC Ke3AeImdpu Oenrmiyy 6ommy (1-tadi.).
1-mabnuya - TypKCTaH KbIPKA TOOJIOPYHYH aiiMaKTAPBIHIATHI KbIJIAHAY MaHKA CYP
rekxonayH(Gymnodactylus russowi Str.) 6moTonuKagbIK TAPAIYYyCY

buororrop JKbltaHay MaH4a Cyp TeKKOH
Apua ToKoHI0p -
Tamrrapaeia 60opaopy +
Yennyy Tanaanap +
XKonnopayH x33KTepn +

I[apbm JKI3ruHACTH apajiall TOKOfIJ'IOp -

+

Kymayy xapnap

JlapbISHBIH aubIK XKIKTEPH +

AJl 5MM apya TOKOWJIOPAO [apbld >KI3TUHACTH apajail TOKOWIOPAO
KE3JICIKEeH 5Mec. JleMek, »XKbUlaHad MaHXa Cyp TEeKKOHIOP 6©316pYHYH
©3reuejIyTYHo Jkapamia Oeiarmiyy OHMOTONTOpPro TaHa aJMCTCIIKCHIUTH
AHBIKTAJIJbI.
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Omypykmauiyy HCollumuleblHbIH 03204eaykmepy. JKpUlaHau MaHka cyp
TeKKOHAYH OTYPYKTAIyy *BIIITHITBl TOMOHKY TaOJIHIIAa KEATUPUIITEH.

2- mabauya - KeliiaHad MaH:Ka cyp rekkonaoayH (Gymnodactylus russowi Str.)ap
KaH/1ail OMOTONTOPAOTY OTYPYKTANIYY KbIIITHITbI

Buotomrop OTypyKTANLYY KBIIITHITHI
(ocoOn/ra)

1 Apua TOKOHIOP 0

2 Yenayy Tanaanap 8,3
3 KonnopayH xx3sKTepu 5,7
4 Japblis )x33ruHIery apanail TOKOWIop 0

5 Kymayy xapnap 1,2
6 JlapbIsHBIH aybIK KI3KTEPU 2,4

Tabnuua OoroHYa anapAblH OTYPYKTAllyy KBIIITHITBIHA — aHAJINU3
’acaraHna Oup Kbulilla KOTOpPKYy KOpPCOTKYY 4UeJIyy Tajaajapra >KaHa
KOJZOPAYH JKIIKTEpUHE Tyypa Kenur, Oyinl OHOTONTOpIO  ajaplblH
OTYPYKTAIIlyy >KBIIITBHITBI TeKTapblHa 8,3 — 5,7 0COOKO YEWHH Tyypa KeserT.
Kymayy xapnapaa, NapbisiHBIH ayblK SK33KTEPUHJIE ajaplblH OTYypyKTallyy
KBIIITHITBIHBIH KOPCOTKYUY OUp Kbliija TOMOH. MbIHIa ajlapAblH OTYPYKTaIyy
KBIITHITBI TeKTapblHa 1,2 0co0/0H 2,4 0COOKO 4YeiuH Ty3eT. AJl MU apua
TOKOMJIOPZIO JKaHa Cyy K33KTEPHUHJIETH apasiall YaKaH TOKOWJIOPJIO TaKbIp 3Jie
KE3CIUIEreHUTH aHBIKTAJIBI.

Kopyrynny. «Capkenr» MXXIIHbIH aliMarblHarel *KbUlaHAy MaHXa Cyp
rekkoHayH (Gymnodactylus russowi Str.) Tapanyycy OOrOHYA W3MIIIO6JOPIYH
AKBIMBIHTHITBIHBIH HETU3UH]IE TOMOHIOTYIOM ThISTHAK Yblrapyyra 00JoT:

1.)Kbutanau mamxka cyp rekkon (Gymnodactylus russowi Str.) yuyn
MYHO31YY OOJTrOH OMOTONTOpP TAIUTBIH OOOPIOPY, UOJNIAYY Tajaanap, KOJIAYH
KIDKTEPU, KyMIYY KapJiap, JapbIsTHbIH aUbIK JK39KTEPHU IKEHIUTHU aHBIKTAJ/IbI.

2.0TypyKTallyy KbIIITHITHl OOIOHYA YOJIYY Tajlaajapia KaHa >KOJAYH
KIIKTEPUHJE AapTHIKUYBUIBIKKA 33 SKEHJIWTH AaHBIKTAJBIN, Oya OHOTONTOPIO
alap/blH OTYpPYKTallyy >KBIIITHITBl TekTapblHa 5,71eH 8,3 0coOko ueinH
Oapabap.
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NANODEVICE-BASED GENOME EDITING TO ENHANCE

CRISPR/CAS9 STABILITY AND EFFICIENCY
G.K .Mote, P.V. Jadhav, S.S. Pawar, S.P. Nagrale, A. Mahobia, U.D. Shinde,
M.P. Moharil, S.D. Jadhao, S.B. Sakhare, R.B. Ghorade, S.S. Mane
Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
State Agriculture University,
Akola-444104,
Maharashtra State, India
R.G. Dani
Termez State University,
Termez, Republic of Uzbekistan

Abstract. Since a decade ago, the importance of CRISPR and the CRISPR-associated
system (Cas) in the field of genome modification has increased. The limited intracellular
delivery effectiveness of this method makes it difficult to transport Cas payloads and sgRNA
despite its adaptability. Nanomaterials including liposomes, polymers, gold nanoparticles,
and inorganic nanoparticles have been used successfully for gene transfer. Here, we briefly
cover the many CRISPR/Cas delivery systems and their related difficulties, then we go
through the different nanotechnological ways for CRISPR/Cas delivery, and look at the
numerous issues that CRISPR-based plant genome editing encounters. It also covered the
challenges of delivering CRISPR/Cas9 utilising nanotechnology and the regions that must
be targeted to benefit from this editing approach.

Keywords: crispr/cas, nanotechnology, crispr/cas9, delivery.

PEJAKTUPOBAHUE TEHOMA HA OCHOBE HAHOYCTPOWCTB
JJISA TOBBIINEHUSA CTABHJIBHOCTHU U DO®@®EKTUBHOCTHU
CRISPR/CAS9

I''K. Mom, I1.B. [[»«caoxas, C.C. Ilasap, C.I1. Haepane, A. Maxobus, V./]. [llunoe,
M.II. Moxapun, CJ{. [{ocaoxao, C.b. Caxape, P.b. I'opaoe, C.C. Mane,

Joxmop Ilanoxcaobpao [ewmyx Kpuwu Buovsnum,

T'ocyoapcmeennsiil ceibCKoX035UCMBEHHbIL YHUBEPCUMEM,

Axona-444104,

HImam Maxapawmpa, Unous

P.I'. Jlanu

Tepmesckuti 2ocyoapcmeeHHblil yHugepcumen,

Tepmes, Pecnybauxa Y3oexucman

Annomauyusa: C mex nop, kak decamov aem Hazao eadxchocmv CRISPR u CRISPR-
accoyuuposaunoti  cucmemvl (Cas) 6 obracmu moougukayuu 2eHomMa  B803pOoCid.
Oepanuuennas 3¢ hexkmusHocms 6HYMPUKIEMOYHOU OOCMABKU 91020 Memood 3ampyoHsiem
mpancnopmupogky noiaesuvix eewecms Cas u SgRNA, nHecmomps Ha e20 adanmueHOCHb.
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Hanomamepuanul, éxniouas nunocomwl, noaumepsl, HAHOYACMUYLL 3010MA U HEOP2AHUYECKUe
HAHOYACMuybl, YCNEWHO UCNONIb308ANUCH Ol NEPeHOCa 2eH08. 30ecb Mbl  Kpamko
paccmompum  muodcecmgo cucmem odocmaeku CRISPR / Cas u cesasanHvle ¢ HUMU
MpYOHOCMU, 3aMeM PACCMOMPUM PA3IUdHble HAHOMEXHOJo2u4ecKue cnocobvl 00CmasKu
CRISPR / Cas u paccmompum MHO2OUUCIEHHble NPOOIeMbl, ¢ KOMOPLIMU CMAIKUBAENICS
peoakxmuposanue 2eHoma pacmenui Ha ochoée CRISPR. B nem makoice paccmampusanucs
npobnemsl, cesazantvle ¢ eneoperuem CRISPR/Cas9 ¢ ucnonvzosanuem HAHOMEXHOI02Ul, U
Pe2UOHbL, HA KOMopbvle He0OX0OUMO OPUEHMUPOBAMbCA, YMOoObl U36/eYb 6bl200) U3 IMO20
nooxo0a K pedaxmupo8aHuio
Knroueswie cnosa: crispr/cas, Hanomexnono2uu, crispr/cas9, docmagka

CRISPR/CAS9 TYPYKTYVYJIYI'VH ’KAHA HATBIMKAJTYYJIYI'YH
AKOTI'OPYJIATYY YUYH NANODEVICE HEI'U3AEJII'EH 'EHOM

TY3OTYY
I'K. Mom, I1.B. /[»caoxas, C.C. Ilasap, C.Il. Hacpane, A. Maxobus, V./]. [llunoe,
M.I1. Moxapun, C. /. Iorcaoxao, C.b. Caxape, P.b. I'opade, C.C. Mawne,
Loxmop I[lansxcabpao [ecmyx Kpuwuanem,
Mamnekemmuxk ativinn wapoa ynugepcumemu,
Axona-444104,
Maxapawmpa wmamot, Unous
P. Jlanu
Tepmes mamnexemmux yHugepcumemu,
Tepmes, O36excman Pecnybnukacsl

Annomayun. On dcoin mypyn, TEHOMJ]Y e3eopmyy owcaamvinoa CRISPR ocana
CRISPR wmenen oaunanviwuxarn mymymoyn (Cas) maanucu owcozopynazan. byn vikmanvin
KIemKa uyuHoe2u MHCemkupyy 3sggekmusdyynryey aHulH bIHAULYYIY2YHA Kapabacmar,
Kaccanvik scykmeopoy owcana SgRNA mawyyny xoitieinoamam. Hanomamepuanoap, awnwvin
uyuHOe JIUNOCOMAanap, NoauMepiep, almvlH HAHOOONYKUONOp MHCAHA OP2aAHUKALbIK IMec
HAHOOONYKUONOD 2eHOU OMKOPYN Oepyy YUYH UUSUNUKMYY KONOOHYIA2aH. Byn ocepode, ou3z
kvickaua ken CRISPR/Cas oicemkupyy cucmemanapuvli icana anapovlH OatllaHblUKAH
KblUbIHUbLILIKMAapOosl  kammuiim, anoa 6uz CRISPR/Cas owcemkupyy yuyH ap Kawoau
HAHOMEXHON02UANIK J#C0N00p meHeH bapwvin, CRISPR necuzoencen ecymoyk eenom my3emyy
kenmeezoH macenenepou sxcapamam. Ouionooti sne, CRISPR/Cas9 HanomexnonozusiHul scana
VUYL My36myy bIKMACLIHAH Natoa auyy Y4yH Makcammyy O601yuly Kepek 60120H
AuUMaKmapobl KOIOOHYY KblUbIHUbLILIKMAPLIH KAMMbI2AH.

Aukwly ce300p: crispr/cas, HaHomexHono2us, crispr/cas9, scemrupyy.

Introduction. The discovery of DNA double helix structure marks the
beginning of new era of life science. Among the scientist it remains always
fascinating to make changes in the genetic material of different organism. The
increasing curiosity among researchers for alternation or manipulation of
genetic material had enabled them to discovery of the different innovative
genome editing techniques. The era of genome editing have seen lots of
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development with the advent of techniques like zinc finger nucleases (ZFNSs),
transcription activator-like effector nucleases and clustered regularly
interspaced short palindromic repeats (CRISPR)- Cas associate nucleases. In
this decade the CRISPR have gained tremendous importance as the most
potential genome editing technique as it is RNA-programmable technology
which allows precise and efficient engineering or corrections of mutations,
alternation of gene expression and marking of DNA in a wide spectrum of cell
types and organism in the three domains of life. Recently the Noble prize for
Chemistry in 2020 was awarded to Jennifer Doudna and Emmanuelle
Charpentier for CRISPR/Cas9. CRISPR-Cas9 is making revolution in the field
of life-science while working in different laboratories across the world. The
recent advances in the CRISPR technologies like CRISPRIi, CRISPRa,
CRISPR multiplexing and base editing is becoming boon in the research field.
In field of life-science CRISPR have potential application to understand gene
function to understand biology in health and disease, rewire biological
pathways and to create better models for human diseases. In the field of
medicine and health CRISPR have potential to cure for genetic disorders like
sickle cell anemia, muscular dystrophy, cystic fibrosis., etc. CRISPR can be
potentially used in oncogenic studies for engineering of immune cells to target
cancer cells. CRISPR possess antimicrobial and antiviral applications such as
developing sequence-specific alternatives to broad spectrum antibiotics and
also have potential of engineering resistance to HIV and other pathogens in
human cells. CRISPR have potential of drug development and can work as
gene drivers for control of disease vector. In the field of agriculture CRISPR is
used in crop engineering to create cultivars with resistance to drought, climate
change and various biotic and abiotic stresses. CRISPR can be used potentially
in the dairy industry for vaccination of probiotics like S. thermophiles against
phages. CRISPR possess potential of engineering of industrial microorganism
for biofuel and biomaterials production (Charpentier, 2017).

Despite of the tremendous potential application and versatility of
CRISPR-Cas system there are certain challenges while delivering CRISPR-
Cas9 at the target site. The present conventional methods of biomolecule
delivery have critical drawbacks like low efficiency of gene transmission,
narrow species range of application and tissue damage. Also the molecular size
of Cas9 is larger to enter in the target cell. CRISPR- Cas9 needs to work on the
nuclear genome and thus the components of CRISPR-Cas system need to enter
into the nucleus. Thus the delivery of CRISPR-Cas systems remains a
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challenging issue to the date, thus to address this issue the present review focus
on the role of nanotechnology approaches to enhance efficiency and stability of
CRISPR-Cas9.

Different delivery approaches of CRISPR/Cas9 and its current challenges
The efficient delivery of CRISPR/Cas9 system at the target site seems
challenging. The molecular weight of CRISPR/Cas9 is approximately 160kDa
(Jinek et al, 2014) and it forms an RNP complex after that the long phosphate
backbone of the sgRNA impairs a net negative charge to the complex (Sun et
al, 2015). Due to the large molecular weight and net negative charge it makes
tedious for entering of Cas9 RNP in the cellular membrane. It is very crucial
that once inside the cell after the entry of Cas9 protein and sgRNA they must
survive the degradation procedure in the cell and needs to enter into the
nucleus and needs to operate on the nuclear genome to enable efficient gene
editing (Yip, 2020). So, choice of an appropriate delivery strategy for the
CRISPR/Cas9 system remains always of crucial importance for the
achievement of efficient and precise gene editing.

Here discussed the different delivery approaches used for CRISPR/Cas9
delivery to target site and the challenges faced during CRISPR/Cas9 delivery.
For the delivery of CRISPR/Cas9 wide variety of possible delivery methods
are being use currently. Delivery of CRISPR/ Cas9 can be classified into major
two types: cargo and delivery vehicle. In the case of CRISPR/Cas9 cargoes,
three common approaches that were reported consist of: 1) DNA plasmid
encoding both the Cas9 protein and the guide RNA, 2) mRNA for Cas9
translation alongside a separate guide RNA, and 3) Cas9 protein along with
guide RNA (ribonucleoprotein complex). It often depends on the delivery
vehicle which of these three cargoes can be packaged, and is the system is
usable in vitro and/or in vivo ( Lino et al, 2 018).

Physical delivery, viral vectors and non-viral vectors are the three
general categories in which the vehicles used to deliver the gene editing system
cargoes are classified. Each delivery method has its own advantages and as
well as demerits when it comes to its clinical application (Zuris et al, 2014).
Electroporation and microinjection and are the most commonly used physical
delivery methods. Electroporation utilizes short, intense electric field that
creates pores of small size on the cell membrane. Such damage on cell
membrane causes the inflow of large particles into the cell. Electroporation
method has limitation as this in vivo method can't be widely adopted. The small
range between the electrodes which are usually around 1 cm hinders the
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transfer of target to large area of tissues (Sokotowska and Zabielska 2019).

Conduction of electro-transfer in clinical case is problematic as there is
fear of organ damage due to high voltage (Durieux et al, 2004).
Electroporation-mediated gene editing is expensive as the extensive
optimization of Cas9-to-sgRNA ratios and specific electroporation conditions
for each cell type are required. The strong electrical current created by
electroporation results in high percentage of cell deaths, suggest that this
method is not suitable for stress-sensitive cell types or tissue types (Yip,
2020). Microinjection consists of injecting Cas9 and sgRNAs directly within
the cells with the use of microscope and needle. Microinjection is used widely
in embryonic gene editing and for producing transgenic animals. Despite of
high transduction efficiency and low cytotoxicity the major pitfall of
microinjection delivery method is its labour intensiveness and is time
consuming which hinders its application in small number of species (Duan et
al, 2021). Viral delivery vectors consist of specifically designed adeno-
associated virus (AAV), full sized adenovirus and lentivirus vehicles (Lino et
al, 2018). Virus- mediated gene delivery is one of the most widely used
method for gene delivery which consist of integration of CRISPR/Cas9-
encoding sequences within the viral genome and once there is integration
between the viral genome and CRISPR/Cas9 sequence this complex is
released into the infected cells which is our target cell. During this process
there is possibility of integrating the viral vectors into the host cells which
might include adverse effects such as mutations, carcinogenesis and an
immune response (Yip, 2020).

The virus mediated delivery of CRISPR/Cas9 has limitation as the load
capacity of virus is minimal (Chew et a/., 2016). Different non-viral vector
systems have been developed and successfully used for safe delivery of
CRISPR/Cas9 to the target cell. Some of the noteworthy non-viral delivery
methods consist of polymeric materials, liposomes, cell-penetrating peptides
(CPPs) and cationic nano carriers. Non-viral vectors are capable to
accommodate components of a large size for delivery (Fig. 1). Non-viral
vectors are having reduced or non-hazardous nature and are easy to generate
which make many scientists to select this type of system for delivery of
nucleases (Chandrasekaran etal, 2018).
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Fig 1 : Different delivery methods of CRISPR/Cas9
Nanoparticles boon to CRISPR delivery. As discuss earlier genome editing

proteins faces challenges in efficient delivery at target site due to proteolytic
instability and poor membrane permeability. Thus it seems demanding to develop a
novel platform that can efficiently assemble protein into nanoparticles for
intracellular delivery while maintaining biological activity of the protein (Fu etal,
2014).

There are different types of CRISPR nano-delivery approaches. Lipid based
nanoparticles, polymer based nanoparticles, DNA nanostructures and gold
nanoparticles are some well-known approaches of nano-delivery (Duan et
al.,2021).

Here we discussed the various CRISPR/Cas9 nano-delivery approaches in
details (Fig. 2).

Liposome mediated CRISPR nano delivery. Liposomes are closed bilayer
structure which is formed by hydrated phospholipids and have ability to
encapsulate bioactive hydrophilic, amphipathic and lipophilic molecules into inner
water phase or within lipid leaflets (Nisini et al, 2018). Many time liposomes have
served as model systems for cellular membrane to discover of protein functionality
regarding osmotic and pH stability (Alghuthaymi et al, 2021). Lipid nanoparticle is
the classic delivery system used for nucleic acid transfer. In this method the nucleic
acid which bears negative charge forms a complex with lipid having positive
charges by electrostatic interaction and host-guest interaction, once the complex is
formed is uptake by cellular endocytosis. Lipid nano-carriers have potential to
transverse the membrane by the process of endocytosis and can protect the loaded
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cargoes from nuclease degradation and immune response (Duan et al, 2021).

It is found that liposomes have distinct advantages in Cas9/sg RNA RNP
delivery because the proteins and nucleic acid are protected from degradation in
blood circulation due to lipid bilayers. And another one advantages of liposome is
it have ability to enhance the endosomal escape by fusion with endosomal
membrane (Deng et al, 2019). Cationic lipid-based vectors are found useful for
efficient delivery of Cas9 and gRNA. Cationic lipids such as 1, 2- dioleoyl-3-
trimethylammoniumpropane (DOTAP), N-[1 -(2,3-dioleyloxy)propyl]-N,N,N-
trimethylammonium chloride (DOTMA),  2,3-dioleyloxy-N-
[2(sperminecarboxamido)ethyl]-N,N-dimethyl-1-propanaminium trifluoroacetate
(DOSPA), and 1,2-dimyristyloxypropyl-3-dimethyl-hydroxyethyl ammonium
bromide (DMRIE) are seems very useful in nanoparticle mediated CRISPR
delivery (Li et al, 2015). Wanga et al, (2016) combined bioreducible lipid
nanoparticles and Cre recombinase or anionic Cas9: single-guide (sg) RNA
complexes and delivered these into cultured human cells and come to opinion that
the delivery of bioreducible lipids into cultured human cells enables gene
recombination and genome editing with more efficiency. Wei et al, (2020) reported
a generalizable methodology allowing the use of engineered modified lipid
nanoparticles for efficient delivery of RNPs (Ribonucleoprotein complexes) into
cells and edit tissues including brain, muscle, liver and lungs. They make
experiment of mice and the delivered RNPs had restored dystrophin expression in
DMD mice and significantly decrease serum PCSK9 level in C57BL/6 mice. Zuris
et al, (2014) reported that there is potential ability of intracellular delivery of
protein when negatively supercharged proteins and cationic lipid nucleic acid are
fused together. They found that the potent delivery of nM concentrations of Cre
recombinase, TALE and Cas9-based transcription activators, and Cas9: sgRNA
nuclease complexes in human cultured cell is possible by this approach. Also they
used this approach for efficient delivery of Cre recombinase and Cas9: sgRNA
complexes into the mouse inner ear in vivo, and achieved 90% Cre- mediated
recombination and 20% Cas9- mediated genomic editing in hair cells. Polymeric
nanoparticles mediated CRISPR/Cas9 delivery

There are evidences of cationic polymer nanoparticles been used frequently
to deliver different nucleic acid, including mRNA and plasmid DNA.
Polyethyleneimine and chitosan were the most widely used carriers for delivery of
CRISPR/Cas 9. As like lipid nanoparticle, polymer nanoparticle also have ability
to transverse the membrane through endocytosis and thus can prevent the loaded
cargoes from immune response and nuclease degradation (Duan et al, 2021).
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Recently, studies are going on improving CRISPR/Cas9 delivery efficiency
in vivo, thus to achieve various gene editing targets. Zhang et al, (2019)
synthesized cationic polymer polyethyleneimine- B-cyclodextrin (PC) and used it
for efficient delivery of plasmid encoding Cas9 and sgRNA. In this study the
Cationic polyethyleneimine- 0- cyclodextrin easily formed nanocomplexes with
negatively charged Cas9/sgRNA plasmid and resulted in efficient cellular uptake
and transfection in HelLa cells. Nanoclew-mediated CRISPR delivery DNA
nanoclew is a unique fascinating technology for delivery of CRISPR technology.
The very first report of DNA nanoclew was given by Sun et a/., (2015). DNA
nanoclew is nothing but a sphere-like structure of DNA which can be compared
with a ball of yarn. The synthesis of this nanoclew is by rolling circle amplification
in which palindromic sequences aids in the self-assembly of structure. The
nanoclew can be loaded with a payload which can be specifically triggered for
release by applying certain biological conditions. Sun et al, ( 2015) reported DNA
nanoclew as safe and efficient delivery system for delivery of Cas9 protein and
single-guide RNA. They used this bio-inspired vehicles and loaded them
efficiently with Cas9/single-guide RNA complexes and after that delivered the
complexes to the nuclei of human cells for target specific gene editing along with
maintaining cell viability. Gold Nanoparticles Recently gold nanoparticles
(AuNPs) are used for efficient delivery of CRISPR/Cas9 RNP. Cross linking of
AuNPs with sulfhydryl (-SH) substances through Au-S bonds and manipulating
their surface charge and hydrophobicity is easy (Levy et al, 2010). With the use of
surface modified AuNPs cationic peptide, pCas9 can be adsorbed due to
electrostatic interactions. Wang et al, (2018) used AuNPs carrying pCas9 protein
and modified TAT peptide. The editing machinery is released by intravenous
administration and the Cas9 is further released by a thermal effect triggered by a
laser directed to the AuNPs. Here the cationic TAT peptide has role of guiding
pCas9/sgPLK-1 (Polo like Kinase 1) to nucleus and destroy the PLK-1 gene this
causes inhibition in the tumour growth. Lee et al, (2017) used CRISPR-Gold
technology for delivery of Cas9 ribonucleoprotein and donor DNA in vivo. Here to
deliver Cas9 ribonucleoprotein and donor DNA they used gold nanoparticles
conjugated to DNA and complexed with cationic endosomal disruptive polymers
as delivery vehicle. The results demonstrated that CRISPR-Gold have potential to
repair the mutant dystrophin gene and reduced muscle fibrosis in X-linked
muscular dystrophy (MDX) in mice. CRISPR-Gold approach for delivery of Cas9
protein is safer than viral delivery of CRISPR. This technology has proved its
potential in minimising off-target DNA damage, precisely editing brain cells,
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curing genetic diseases. CRISPR-gold technology can also be used to cure
polygenic diseases like Huntington's disease by using dual sgRNA.
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Other Nanoparticles Yue et al, (2017) used graphene oxide (GO) polyethylene
glycol (PEG)- polyethylenimine (PEI) nanocarrier for delivering the high-
molecular weight complex of SQRNA/ Cas 9 for endocytosis, endosomal escape,
nuclear entry and gene editing. The result found that the GO nanocarrier can be
utilised successfully for efficient gene editing in human AGS cells with an
efficiency of ~ 39%. The results also proved that this nanocarrier had ability to
protect sgRNA from enzymatic degradation, conferring extremely high stability to
sgRNA/Cas 9complexes. Inorganic Nanoparticles like gold have been used for the
delivery of CRISPR component this proves the potential of inorganic
nanoparticles in CRISPR delivery. Other inorganic nanoparticles like carbon
nanotubes (CNTs), bare mesoporous silica nanoparticles (MSNPs) and dense
silica nanoparticles (SiNPs) have been used for delivery of many genes but the
use of these inorganic nanoparticles for CRISPR/Cas9 delivery is not reported yet.
Nanotechnology to tackle CRISPR challenges in plants Considering the
challenges in plant for CRISPR, nanotechnology can be a way to address it. The
challenges like delivery, Tissue culture and regeneration, species dependence, low
HDR efficiency can be better resolved with help of nanotechnology. Overlook
Table 1 which summarises the CRISPR challenges in plants and their solutions
through nanotechnology.

Delivery. The critical challenge to CRISPR/Cas9 in plant is its delivery.
The common abiotic transfection techniques like heat shock, electroporation lipid
and polymer mediated delivery which are widely used for microbes and animals
are typically ineffective in intact plant. In genetic engineering field
nanotechnology have contributed in efficient delivery into diverse plant species
and tissues. In addition to targeted delivery of nanotechnology contributes in
controlled cargo release and cargo protection from degradation. The delivery of
DNA and proteins into plant cell with use of nanotechnology has been successful,
but still the use of nanomaterial for delivery of CRISPR/Cas9 in plants in not yet
reported due to the distinct physiochemical characters of CRISPR reagents and
the requirement of high delivery efficiencies to enable genome editing in plants
(Demirer et al, 2021).

Tissue culture Plant tissue culture is core in transformation experiment. In
recent years nanoparticles are used successfully in tissue culture techniques to
eliminate microbial contamination and have synergetic effect on callus induction,
organogenesis, somatic embryogenesis and genetic transformation.

Species dependence. The inability of transformation tools to be effective for wide
range of plant species is one of the major hurdles for widespread application of

plant CRISPR editing. Some reason for plant species dependence is the
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inefficiency to deliver cargoes to all species, obstacles of in vivo sgRNA
validation and the prerequisite of PAM site of nuclease with unsuitable genomic
composition in some species. Nanoparticles have been in aspect of delivery in
wide range of plant species including Arabidopsis, tobacco, maize, wheat,
spinach, arugula, watercress and cotton (Ortigosa et al, 2014, Demirer et al, 2019,
Kwak et al, 2019, Santana et al, 2020). These studies interpret that the gateway of
nanoparticles into plant cell is mechanical phenomenon and so it not largely
disturbed by plant genetics or signalling pathways. It is now crucial to work on
the aspect of delivering Cas9 component through nanotechnological approach in
diverse species.

Low HDR efficiency. Potential benefit of nanotechnology is it can increase
the HDR efficiency in plants via multiple approaches. One of promising way to
increase HDR efficiency is using the nanomaterial that can efficiently deliver the
double or single stranded (template) DNA to nucleus of plant cell. Coming
through the recent studies in animal, negatively charged nanoparticles can be
utilized to increase the HDR efficiency in plants (Nguyen et al, 2020). In this
study the Cas9-sgRNA complex is stabilized by nanoparticles along with carrying
donor template interacting with Cas RNPs to free the template to the nucleus. It
was found that in this approach HDR efficiency was enhanced approximately
two-four folds in human T cells and could give substantial increase in plants. The
challenging aspect in this regarding plant is the designing of nanoparticles in such
a way that it should appropriately allow the stable carrying of RNP and donor
DNA.
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Table 1. CRISPR challenges in plants and their solutions with through nanotechnology
Challenges

Insights on Nanotechnology solution Reference

Delivery

Large size, high local charge density, low
stability of Cas9

Cas9RNP covalent attachment on nanoparticle surfaces with  Demirer et al
cleavable chemical linkers to release the RNP complex in 2021 !
target's proximity

Donor DNA delivery Nanoparticle can be used to deliver the Donor DNA by Demirer et al
forming complex between the DNA and nanoparticles 2020 !

Tissue culture
Inability to transform plant germline cells  High tensile strength nanomaterials can be used to transform  Demirer et al
large pollen surface apertures 2021 !

Shoot_ apl_cal meristem aqd flowers c_an t_)e_trar_]sformed with Hu et al, 2020
combination of nanoparticles and microinjection approach.

sgRNA into plant nucleus

Inefficiency to deliver cargoes to all Gateway of nanoparticle into plant cells is a mechanical Demirer et al
species phenomenon and may not hinder by plant genetics and 2021 !
signalling
Low HDR efficiency
Deficit in simultaneous reach of Casand  Negatively charged nanoparticles can be utilized to stabilize  Nguyen et al
7

Cas-sgRNA complex along with modified donor template 2020

Cas protein and sgRNA synthesis
timescale variation

Delivery of Cas nuclease, SgRNA and donor template in time Demirer et al
staggered ’

in the cell

manner with use of nanoparticles: sgRNA 2021
should be delivered at point where Cas

reaches its maximum cellular expression,

this can be achieved by sequential

delivery, controlled cargo release or
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delayed sgRNA degradation in cells.

Challenges to  Nanotechnology based CRISPR/Cas9 delivery
Nanotechnology mediated CRIPSPR/Cas9 delivery using different nanoparticles
including liposome, polymer, DNA nanoclew, gold have their own distinct
benefits over the other delivery system for CRISPR/Cas9 The nanoparticles
surround the large-sized DNA or protein and exhibit low immunogenicity to
hosts. Nanoparticles are easily prepared than viral vectors (Wang et al, 2017).
Blood consists of some nucleases and proteases and these can act on naked
plasmid or protein by degrading them in system circulation. The plasmid or
protein that is delivered in cells can be recognised by the host immune system as
foreign entity and might be cleared. Encapsulating the elements of CRISPR/Cas9
system by nanoparticles could prevent them from degrading by the proteases and
nucleases and thus improves the circulation time in host (Hendel et al, 2 015)

Despite of the potential of nanoparticles mediated CRISPR/Cas9 delivery
there are several challenges for the nanoparticles mediated CRISPR/Cas9
delivery which need to be solved. Nanoparticles encapsulation prevent the
CRIPSPR/Cas9 plasmid from degradation but the problem is once it enters the
nucleus the endo-lysosome is quite critical for the optimization of nanoparticles.
The CRISPR/Cas9 system have its origin from bacteria this can trigger host
iImmune response to some extent. To reduce the immunogenicity of the
CRISPR/Cas9 system the nanoparticles properties like particle size, surface
charge and hydrophilicity should be stringently optimized (Aggarwal et al,
2009). Accumulation of nanoparticles have effect on editing efficiency and off-
target effect so focus should be made on the size and surface modification when
fabricating nanoparticles (Kobayashi et al, 2014). While designing nanoparticles
some critical parameters such as phagocytic clearance and cytoplasmic mobility
needs to consider (Li et al, 2018). Scale-up of nanoparticles is very important
factor which should be considered. There is urgent need to focus on optimizing
the characteristics, enhancing reproducibility and enlarging scale-up of
nanoparticles.

Conclusion and prospects. CRISPR-Cas based editing is successful in
plant and animals. However, there are still certain challenges while delivery of the
CRISPR cargoes and transformation procedures. We have discussed how
nanotechnology can address these challenges. Nanotechnology is boon for
CRISPR/Cas9 delivery. This review summarises role of nanotechnology to
enhance CRIPSR/Cas9 stability and efficiency. Despite of the potential of this
technology we are still facing bottleneck when broadening the use of
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nanotechnology in CRISPR based genome editing. There are many technological
unknowns regarding use of nanomaterial in editing aspect such as the upper limit
of DNA and protein size and amount that can be effectively delivered by
nanomaterials. Also, what is the frequency of off-target editing through
nanotechnological approach is still a question which need to be resolved. In future
emphasis should be given on plant editing through use of nanotechnological
approach as until date there is no example of plant genome editing through
CRISPR based editing with the use of nanotechnology. Questions are still there
regarding the use of nanotechnology in plant genome editing like whether the
regulations of edited plants through nanotechnological approach will be different
from traditional edited one, did the nanomaterial will still exist in plants after
editing. These issues need to be focused and solution needed to found to harvest

the benefits of use of nanotechnology in CRISPR-based genome editing.
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’KEPJINH BUOCDEPACHI ’KAHA AHBIH PECYPCTAPBIH
CAPAMKAJIAYY NAUJAJIAHYY

Opeawos Caoupanu, e.u.x.,
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Ow mamnexemmux yHugepcumemu
Ouw, Keipavizcman

Annomauun. Maxanaoa Kep ouocghepacwin yuponyy menen Hoocghepaza dazvlm aiyyHyH
JoHcana  pecypcmapovl  capamxicandyy KOJNOOHYYHYH macenenepu Kapaaowvl. buocgepanvin
KOMNOHEHMMEPUH CAKMOO JHCAHA AHbIH UW-YAPANAPbIH  MYYpd HCON20 CANYY MAKCambvl
Kapanowvl. bBuocghepa scana anvin pecypcmapvin naudaniamyyoa CUCmemanyy uiukmeeo ycynoapvl
KOJOOHYI0Y, OWOHOOU 21e anapobl NpaKmukaoa nauoaiamyy 0azelmvl 3CKe alblHObL.
Teocpagpusnvik npoeno3 yYCynyHy KOAOOHYY MeHeH adamOblH 4apoanxcypey3yn HcauoocyHOd
AHCASHIMCBL3 KYOYIYUWMAPOaH Kauda aniam, JHCapamvlibluuka mepc madcupiepur KblCKApmyy uud
uapanapvinblh - amkapyyea 0120 0o0ayuty 9cke anblHobl. JKvllibiHmbleblHOa Ouocghepaza
AHMPONO2EHOUK ~Mepc  Maacupiepou  KvlCKapmyy oHconoopy  cymywmanovl. Keneuexme
KOOMYYIYK pecypcmapobl NAlaHyyoa HOOCHepanvik 6azblmKka MHCONl alblidbl 3apblioblebl
Kapanowi.

Aukwty co300p: Dxonozusi, anbmepHamusoux, Kolpoddi, pecypc, 1anouagpm, skocucmemda,
Hoocghepa, (hakmop, nonyausyus, MUKPOOP2AHU3M, PECUOH, AcPOYEHO3.

BUOC®EPA 3EMJIN U PAIIMOHAJIBHOE UCITOJIB3OBAHHUE
EE PECYPCOB

Opeawos Caoupanu, K.2.H.,
sadiraliergeshov@gmail.com

Ouwickutl 20cyoapcmeenHblil YyHugepcumen
Ow, Kvipevizcman

Aunomayusn. B cmamve paccmampuearomcs eonpocwi opuenmayuu Hoocgepvr u
PAYUOHATLHO20 UCNONIL308AHUS PeCyPCo8 nymem usydenus ouocgepuol 3emnu. bvina paccmompena
Yelb COXpaHeHUusi KOMNoHeHmog buocghepuvl u ynopsaoouenus ee mep.Ilpu ucnonvzoeanuu bucgepvi
U ee pecypcog Obliu UCNONL308AHbI MemOoObl CUCMEMHO20 00CN1e008aHus, A mMakKxice yYymeHo
Hanpaenenue UX NPAKMUYEcKo20 UCHONb308aHUsA.  Yuumweleanrocb, uymo ¢  NOMOWbIO
2eozpaguuecko2o memooa NPOSHOSUPOBAHUS MOJICHO U3DeHCamv HenpUsmHblX s61eHUll 8
XO3AUCMBEHHOU HCUZHU YeNlOBeKd, a4 CHUMNCEHUe He2amueHo20 6030elicmeus Ha npupody bydem
cnocobcmeosamv  peanruzayuu  meponpusmui. B pe3ynemame Oviiu  npeonodceHvl  nymu
COKpawjenus aHmpono2eHH020 He2amusHo20 6o30elicmsus Ha buocgepy. B nepcnekmuge 6viio
Paccmompeno HeobX00UMOCMb HOOCHEPHOU HANPAGIEHHOCMU NPU UCNOAb308AHUU PECYPCO8
00WecmeeHHOCMbIO.

Knwoueevie cnosa: Jkonozus, anbmepHamueqa, cumyayus, pecypc, J1aHowagpm,
aKocucmema, Hoocgepa, axmop, NONYIAYUsL, MUKPOOP2AHUZM, PECUOH, ACPOYEHO3.
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EARTH'S BIOSPHERE AND RATIONAL USE OF ITS RESOURCES
Ergashev Was Satirali. candidate of Geographical Sciences,
sadiraliergeshov@gmail.com
Osh State University
Osh, Kyrgyzstan

Abstract. The article deals with the orientation of the Noosphere and the rational use of
resources through the study of the Earth's biosphere. The purpose of preserving the components
of the biosphere and streamlining its measures was considered. When using the bissphere and its
resources, methods of systematic survey were used, and the direction of their practical use was
also taken into account. It was taken into account that with the help of the geographical method
of forecasting, unpleasant phenomena in the economic life of a person can be avoided, and a
decrease in the negative impact on nature will contribute to the implementation of measures. As
a result, ways were proposed to reduce the anthropogenic negative impact on the biosphere. In
the future, the need for a noospheric orientation in the use of resources by the public was
considered.

Key words: ecology, alternative, situation, resource, landscape, ecosystem, noosphere,
factor, population, microorganism, region, agrocenosis.

Kupumyy. JKapaTbuiblli MeHEH TaOWUTBIH pecypcTapAbl parluoHAIAYy
naijjananyy, SKOJOTHSJIBIK-TEOrpausIbIK JKarjaia U3WIAee KaJKThIH Cypoo
TamaObIH KaMChI3 KbUTyyra MYMKYHYYAYK Oeper. XXI KbUIbIM —OalmbiHaa
KapaTbUIbIIIKA AHTPOIIOICHIUK TEXHOTEHAUK Tepc OachbIMbIH OH JKaKkKa 4Yeuyy
UIITEPH MILKE alllbIpblIaT. AHTKEHH MUHEPAJIbIK, KIUMATTHIK, CYY, )KepP-TOMypakK,
OMOJIOTUSIIBIK OAMIIBIKTAp TYTOHYYO.

AJaMIbIH KapaTbUIbIIKa (JaHAApTTapra) TAUTU3TeH Taacupu ApKTHKaIaH
TapTHIN, ATBICKBI AHTapKTHUAara yeiuH OyTky’ JKep miaHeTachlH KydarbiHa aJijbl.
KnumaTThiH Te3 KBUIBIIIBI Malga OOJMyM, aHbIH TAaCUPHUHIA MY3IAYKTap JPHIIL,
JIEHU3 JICHIIRJIA KOTOPYJeT. DI JKallaraH KajKTyy MYHKTTap, aiJlo0 >KepJiepuH
cyy Kamrtanm Kainyy KopkyHydyy XXI KbUIBIMIBIH akbIpblHIA OOJIMOKYY.
ATMoOchepaHbIH Oyiranyycy Ty3Cy3 CyyJapAblH, OK€aH CyyJapblH OyJraHbILIbI
cebenTyy 25 MUH TYp ©CYMAYKTOPAYH, | MHUH *aHbIOApiapAblH TYPY OTOJIyy
algplHAa Typar. AHBI Tyypa maijanaHyy >kaHa KOpProogo O  apajblK
KBI3MATTAIITHIKTHIH 3aPBUIIBITEI KETUT YBIKTHI. KamKThIH anabiHIa reorpadusuibiK
KaOBIKTapJarkl pecypcTapipl KOpProm KadyyHyH WIMMHKA JKaHa YCYIIyK
3apBUIABITHl KEJHI YBIKTHI.

XX xputbiMaarst reorpadus WIMMHUHUH MUAJIIETTEPH.
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JKapaTpuibllll MEHEH HKOJIOTHUSIIBIK YapOaapAblH 3 apa OalIaHbIIIbl KY4e1y.
ONIOHYKTaH, WIMMANH a3bIPKbl OAacKbIUbIHIA aHA KeJICYErHMHJEe: >KapaThbUIbIII
4eUpeJIepYH TEPEeH YHPOHYY, PETHOHJIOPYH aTalblH (6316IITYPYY KepeK O0JroH
Kepiep, ApKTHKa aiMakTapbl, AMa3oHKa TOKOWJIOPY, TOO, CEJl allMaKTapbIHAAarbl
KeHJEpIu adyy, MyHaii3aT eHIypyY, Ta3a cCyy, jAeMmorpadus MacejecH >KaHa
TalITaHAbLIAP MAaCEJIeCH) HU3WIIe6/16 PETHOHAIIBIK ©3re4eqYKTOpAY 3CKE alyy
3apbul. Mucansl, 1991-xpuiel KyBelitre myHaii aBapusiceinaa Ilepcun OynyHyHa
1,5 T. MyHal Kyilyn, 3bIIH KEJITUPTEH.

U3unneenyn ycyagpapbl. ['eorpaduss WIMMUHUH MWIJETTEpPU KaTapblHIA
aliMakTapjibl KOMIUIEKCTYY TeorpadusiiblK KaHa KapTorpadusIbK yCYIAap.ibl
KOJJIOHYYHY KY4eTYyy MEHEH JaHAIAapThIK KagacTp Ty3YY 3apbul. AlMakTa
NPUKIAAABIK PAOHIOPAY TY3YY MEHEH 4Yap0a jKaHa KapaTbUIBIIITBHI capamKall
naiiananyy 3apbul 0oiyyaa.

JKapaTpUTbIIITH palMOHANAYY Naijananyy reorpadus WIMMUHUH O0pOOpAYK
Macesecu 6omyn kanasl. Mucansl, bpazunusaaru Amazonus Tokoinopy 10 xbuina
2,6 mutH. ra Toko# xorotynraH (1990). Anna sxapaThUIbIIT MEHEH KOOMIYH €3 apa
THITBI3 ~ OallIaHBIIIBIH ~ TeorpausUIbIK  >Karjana U3WIaee, KOMIUIEKCTYY
reorpaQusJbIK  BIKMaJApAbl  KOJJOHYY  HII-4yapajnapsl  TypaTr. MpbiHIa
HKOJOTUSIIBIK-TEOrpaUsUIbIK  U3WIIJIO6JI0p HETM3rd bIKMa OOJyIly  Kepek.
AnbeTTe, aHAa >KepiepIud SKCTEHCUB SMeC >KaHa HMHTEHCHB bIKMaJlap MEHEH
HKOHOMUKAJIBIK TapMaKTap/aa Uil eTKepyy O0ap.

AnaMm Oamackl MBIHAAQH apbl CTUXMSULYY MYHO3]16 ©3YHYH TapbIXbIH Kypa
an0aiT. AHBI )KapaTHUIBIIITHIH MbIH3aMIapbl MEHEH MakKysl 00Jyy apKbUTyy Kypyy
KepeK. AnamM3aT KepAerd Kypyall TypraH THPYY >KaHa >KaHChI3 KapaTbhUIbIIITA
OMPUMJIMKTE, JKApaTBUIBIIITHIH JKAIMbl Mbld3amaapbl MeHeH xamat (B.W.
Bepnanckuit).

Kep kaTrmapnapblHAa Kell KHIOMETpIUK KaTmMap — Merabuocdepa Ooiy,
OalBIpKBl JKAHABIKTAPABIH 4YokMe TekTepu Ty3eT (10 Taitmacet Oap). Bymnap
orocdepaHbiH OHYTYITYHYH QYHIAMEHTTUK TOKYMEHTH [1]

MacesienuH korwJjymy. ['eorpadusiblk KaOBIKTBIH KOMIIOHEHTTEPUHUH OUP
Oenyry Gomyn Typyt, Ouocdhepa e3yHYH Ma3MyHY OOIOHYA ara >KakbIH, aHTKCHH
tupyy opranmsmzaep Kepaun artmocdepachiHia, JauTtocdepacbiHaa OKaHa
ruapocdepacblHla TapKajlraH »aHa ajapra MYHe3lyy KyOymdymTap kaHa
XKapasHAaap TUPUUYMIIMKKE Ja YOH TaaCUpHUH Tuiruier. OmoHAyKTaH, Ouocdepana
OOJNTOH kaHa 0OJIyN KaTKaH >KapasHIap/IbIH MEXaHU3MICPUH Kbl OPTaHU3MIe
TUWUTU3TEH TaacUpuH Oaanam Ouie anbail Typym, ajgapJblH €3 apa OailIaHbIIIBIH
TYWIYHYY KbIfbIH. Byra yeiinHKy u3nnaeenepayH TaxpbliiOoachiHAa reorpadusiibK

KaOBIKTHIH ap 6I/IpI/IH 03 aJ1AblH4Ya U3UJIACIIKCH. MI/ICEU'IBI, JKapaTbUIBIIITBI U3HUJIACIT
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xazyynap ¢iopa MeHeH ¢ayHaHbl H3WIAEN YHpOTYyAeH Oamranrad. bupok,
aHbIOapIap MEHEH OCYMAYKTOPAYH >Kallloo MIapThiH YHpeHyIn Ounbeil Typy,
KoIl KyOyJlymTap[bl TYUIYHYY KbIMBIH. AJap/AblH >Kalloo IapThl TOIMypakka,
aHJarbl HBIMIa, >KAaH-4adyblHJBIH PEXUMHUHE, TEeMIEpaTypaHblH, KYH HYpPYHYH
TapaJbllIbIHA, TEOTPAPUIIBIK KeHIUKKE, ACHU3/ICH allbIC JK€ JKaKbIHABIThIHA XK.0.
TOJIYI KaTKaH ChIPTKBI XKapasHaapra Ke3 KapaH,bl. AHJIBIKTaH a3bIPKbI K€3/1€ aJjaM
OanacelHBIH OMOC(epaHblH CTPYKTypachblHa TEPC TaacHpiepyu YHPOHYIYIl Karart.
Anap 4oH macesne Oolyyna.

Kemuynyk oxymymryynap aHelH wuuuHiae B.WM. Bepnanackuii  6uocdepa
KOHLIENIINSACHIHA HETU3 CaJITaH.

buocdepanbl KOproogo anbTepHATUBAUK KBIMBIHTHIK HETM3WHEH aHbI CaKTall
Kallyy. AHTKEHH, ajaM Oamachkl 3BOJIOLMS KOJIy MEHEH Ouocgepabik
xKapasHaapapl keHre cana anbalT. bYVYHyH 1992-xpuigarsl mporpammachiHzia
«TYPYKTYy OHYTYY» aTTyy KOH(EPEHLMSICBIHA KAI00 YOUPOCYH KAKIIBIPTYyAa
DKOJIOTUS ~ WIMMHMHMH  poJly  KepceTyJreH. AHpmaH  kuiimH  «Poccus
@denepalrsAChIHBIH  KOJOTHSUIBIK  JOKTPUHACBDY MINTEIWI YBITBI, WIMMUN
TEXHUKAHBIH OCYYCYHYH HETM3MHJIE KAJIKTBIH KEpPEKTOOJIOpYH KaMCBI3[00
kapanrad. TypykTyy eHyryyae OuochepaHblH pecypcTapblH Nailjalianyy KeJIeMYyH
KBICKApTYy MEHEH OMoc(epaHblH ©3YH-03Y KOHI'® CalyyCy JKaHa ©3YHU® OHYIYY
CUCTEMACBhIHBbIH CaKTalyyCcy MaaHWwiyy. MBbIHAA >Kajanbl SKOJOTHSUIBIK cascar
KYPry3YJyl, KaJKTapJblH >KaHa MaMJIEKETTEPAUH KbI3BIKUBUIBITBl 3CKE aJbIHAT.
Alipbikua, «PuM kimyOy» TapaOblHAH CyHYIIT&JIraH SKOJOTHSUIBIK HII-yapajiap
MaaHUIYY.

[Inanerajgarsl TypyKTyy OHYIYY TOMOHKYIeW OarblTTapaa: «Anam3ar kaHa
ouocepa», «KapaTpuiblll >KaHa ajamM3aTThiH ©3 apa OalJaHBIIITAPHIHBIH
MaaHUJIYY KOpCOTKYUTOPY», «ANaM3aTThIH aJaNTalMsUIBIK MYMKYHUYIYTY»,
«Anam3atTeiH  Ouocdepara 3bisiH  OepOell  TaMakTaHYyCyH  KaMChI3JI00»,
«Anam3aTThiH Ke0Oelyycy aHa aHbIH Ouocdepara taacupu», «IKOIOTHUSIIBIK
YKaHa TEXHOJIOTUSIJIBIK JKaKTaH Onocdepara Taacupy xaHa Oarrkanap.

[{uBUIM3alIMSHBIH TAaCUPU MEHEH SKOJOTHSJIBIK KbIpJaajaaapApl Yeuyyae
KaJIKThl JKalramreIpyy jkaHa Ouoc(epaHblH KOMIOHEHTTEpUHE TEpPC TaacCHUpPUH
KBICKAPTYY KYPry3YJIerT.

«Hoocdepa», «DOKOMOTHSIIBIK aH-CE3UM»  CBIAKTYY OarbiTTapa  Kajk
OpPTOCYHJIa ’aHa >Kalll MyyHJapra 3KOJIOTHSUIBIK >KaHbl TapOusi Oepuisier. AHAaH
CBIPTKAPBI 9 MPaKTUKAIBIK UIII-4apaJiap 6TKepYJIeT [2].

buocdepa o3 anjpiHua OHYTYH jKaTKaH CUCTEMa 3KEHHH ACKE alyy MEHEH ajaM
Oamacel xep OetuHAe yOaKTBUTYy »XarmaT. bupok, amam Oamackl ©3yH OWMJIOM

OnocepaHbIH  pecypcTapblH  amiblkya MaijaiaHaT >JkKaHa  AKOJOTHSIIBIK
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KaaTuyblUIbIKKA 5KOJ avat. by skapasH akbeIpbiHAa OMochepaHbIH KOIOTYIIIYHA aJlbITl
kener [3].

buocdepanarsl Kypyn JKaTkaH O3BOJIOIMS >KapasHbl afaM OallaChIHBbIH
KOOMJTYK HIII apaKeTTepruHeH yiam e3repyiay. (1-cyper)

1-cypeT. AxaM3arThiH cormochepachl xKaHa SKOJIOTHUSIBIK Macelelnepu
1 «Anam3arTeiH conrocdepack» MaceleIepUHUH YeUYYAe TOMOHKYJIOp Kapaar,
2 «Muku ap TYpAYYJIYK jKaHa ajaM KOOMYHYH TYPYKTYYIyTy»,
3 «AaMIBIH KEPEKTOOCY JKaHa alaMIapibiH OMpy —OMpU MEHEH KapbIM-
KATBIIIbIY,
4 «Anam 3aTThIH )aHbI ©3 apa MAMUWJICIIEPUHUH KEJIUI YbITHIIIbD,
5 «buostukay,
6 «KapaTbLiblill )KaHa KOOMIYH OHYTYIIYHYH TYPYKTYY KeJleuern,
7 «TypyKTyy 6HYTYYHYH KOHUIETIIHSACHD,
8 «Hoocdepanarsr amam3ary,
9 «Anam3atTThIH aillaHa-yeiipe MEHEH 03 apa OalIaHBIIIBIHBIH OHYTYIIY KaHa
aKbL»,
10 «/lyitHe xeHYHIOTY afgam OalaChIHBIH KO3 KapalllbIHbIH OHYTYIITY»,
11 «/lyliHe kepyHYIITOPY,
12 «InumMuii-TeXHUKAJIBIK OHYTYY»
13 «Anam GanachIHBIH KaPATHUIBIIIKA MAJAHUSTTYY MaMUJIECH,
14 «buocdepa xxenynuery B.W. Bepuanckuitnua okyycy. Hoocdepay,
15 «9KOJOTUANBIK aH-CE3UM CBISIKTYY OarbITTapia KajdK OpTOCYH/Ia yKaHa JKarll
MYyYHJIapTa SKOJOTUSIIBIK KaHbI TapOus Oepyy».
[TanmeoHTONOTHSIIBIK, OUOIIEHOJOTHUSIIBIK, MOJIMKYJISIPJBIK jKaHa TE€HETHUKAJIBIK
OMOJIOTHSI TAACUPUH TUUTU3AM [3].
AnaMabpiH OMocdepara TAaCUPUHUH JKOJIOTHSUIBIK (hopManapbl HETM3UHEH
TOMOHKYJIOp:
1. YHaa TapMmarbiHBIH OeNruiayy ailMakTapiarbl KOMIIOHEHTTEpre Tepe
Taacupu,
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2. AKKIMMATTalTHIPYY KapasHbl. ATaMJIbIH KbIPTradubUIbITbl YUYH OENTHITYY
alimMakTapjarsl KaHaTrTyyJjap ».0. »kaHblOapiaplblH, ©CYMAYKTOPIYH Kalloo
IIApPTHIH KaHbYa (hopMachl;

3. ['uaporexnukanbik  Kypynymrap. Cyynykra Oanblk JkaHa — Oarka
KaHbIOApIApIBIH TYPYH OCTYPYY ’KaHa OMOTUKAJIBIK OalIaHbIIITH TY3YY;

4. JlannmadTTapasl OH Kakka e3repTyy. MbIHIA aJaMIbIH KbI3BIKYBLIBITHI
Y4YH KOMIIOHEHTTEPIU O3repTyy «MOHOTOM JaHamadT» Ty3YY, «MaJaHui»
JaHAwa@T TY3YY TaaHIbIK;

S. dayHaHbl CHHAHTPONTOO. AHTPOIOT€H TaaCUpPU MEHEH HKOCHCTEMaJa
JIOKQJIBIK JEHIIAJIJIe KenTep, OaiblK, YbIMUBIKTAp, KOO3 KaHATTYYJap, KbIPTKbIY
kymrap x.0. Oarbuiatr [4]. MpeiHaail OarslT sKocucTeManarsl  (ayHaHbIH
KEJIEYEKTETH HBOJIIOIUSCHIHA JKarbIMChI3 00JI00PY HIEKCHU3.

Kepaun  Omocdepacsl  e3reue  Kypamaa  OHYIYI,  OpraHUKaJIbIK
KOMILJIEKCTEPAUH KEHEMYYCYH KaMchi3naT. buocdepa — Kepaun OGetun saner,
YKAIIOOHY aHbI CallaTTyy ’Kakka e3reprer [5].

Kep muaHerachHIa >KAHCBI3 KaHA JKaHIYY >KapaTbUIbIII OPTOCYHJa ©3 apa
KaThIIYY KapastHbIHbIH HETU3UH/E JKalllo0 KAJIBIIITAHbII, YOH FE€OJIOTUSIIBIK KYUKO
ailmanrad. bupok, agam Oamacel maiga OOJTOHAOH TAPTHIN >KAPATHUIBIIITATKI
TaOUTBIN >KapasHaap OeJiok karjaiira ©TkeH. BepHaackuiiauH orwy O0o0roHYa
anamabiH, UTP gun Taacupu menen ¢iopa xaHa ¢ayHa esrepreH. «Mypnaarsl
Kaman KeJIreH OpraHu3MJIEpAHH TYpY JKOKynar», «OMH HpU  KaHIBIKTap
OyiipyT™anapjaa raHa caktanyyaa». BUpok, TaOUTbIN sKapaThUIBIIITa «©3TOPYJIreH
TUPYY 3aTTap Ty3yany». 2KaHbl MaJaHuil paccayiap *aHa TYKyMIap KEJHIT YbIKTHI.
AKBIPBIH/IBIK MEHEH «Onocdepara ajiaMJIbIH TOJIYK OTYPYKTAIIyyCcy» O0JIOT. AHBIK
TOKTOTYTI KaJIyyra MyMKYH 0051001T. «Ke0eilyyCYHYH Yeru »OK» - JIel Ka3raH.

A3bIp T00aNABIK 3KOJOTUSIIBIK KaaTyblIbIKKA YEHWHWH OCYIl, aJaM3aT ©3YHe
KOPKYHYYTY aJIblll YBIKTBI. AJI )KapaTKaH arpoleH03 KyprakTbikTa 20% naH anibik
xepau 2menu. 10-15 xpuina Asusiia TOKOM KanOaT, aHbIH OpJyH arpoleHo3
9IJIEUT. ArporeHo3nop Omocdepanarbl OHOTCOXUMHSIIBIK IHKIAA ©3TrOpToT.
OKOJIOTHSUIBIK  Ta3a PECypc TYpJepy e3repyl, >Kalmoo YeHWPeHYH XHMHSIIBIK
alJIaHbIN TYPYYyCY ©3repyJIoT.

ATrpolIeHO3/I0p aillaHa-ueiipere 3bISH Oepwm, ap KaHJall SKOJOTHSIIBIK
KAaaTybUIBIKTApAbl Maiia KbuiaT. AJ  OMOapTYpAYYJYKTY  >KOIOM-TaOUTbIN
OupuMIyynykty Ouocdepana Oy3ar. An 3MH eHep KaWAblH TalTaHAbLIapbl, 60
MUH KaHbl CHHTETHKAJIBIK 3aTTapAaH TypyM, NOJUTIOTaHTTap (IJIacTMacca, IJICHKA)
OMONOTHSUIBIK  JIeTpajlalidara ajibll KeJeT. Tepc Taacupu MEHEH >KaHbIoap
TYPAOPYHYH a3aiibllibiHa cebernyu O0IOoT.
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Xoropynarsuiapian KeJUI YbITHIN, agaM Oajackl OMp TaHa «KapaThUIBIIT —
KOOM» CHCTEMAaChIHJIa aJalTallisUIaHyyCy KepeK »aHa YIIysl >KOJI MEHEH ajgam
OonocdepaHblH MbIii3aMbIHA BITANBIK KOHYTYI Kalyycy 3apbli 00J0T. AHJIA )KOHTO
CATyyHYH «COIIMOapaThUIBIIITHIK MBIH3aMbD» Kepek 00510T. BUpOK, *apaThUIbIII
MEHEH COIMOKaPATHUIBIIITEIK MbIH3aMaap OUPHMIUKTE JKAIIOOCy 3apbll OOJIOT.
O1oH 10 SKe6Ccy OMPUKKEHIE SKOJIOTUSIIBIK MBI3aM Kep OCTHH/IE 63 UIIUH YIIauT.

Keneuexkte Omocepa wmbrizam smec, «HOochepareHes» MEHEH Oamkapyy
KYpMOKTY. AHmail OONTOHIO OamKapyyHyH MaKCaThl >KaliraH HII apakeTTep
MeHeH 3Mec OrochepaHblH )kKaHa YKOJIOTHSHBIH MBIH3aMbl OoyIry kepek. OmoH 10
xep OeruHae Oup OOTYK KaJNKTBl KBICKApTYy 3apbul Kenunm ueirar. O..
MEIUIUHAIIBIK JKOJIOPYH Talyy >karmaiibl 3apbul. OMIOHIO raHa agaMJIIbIH y3aK
xKaman Kajqyy MYMKYHUYJYTy naiga Oonotr. MyHy Kejledyek MyyHAAp *amlooAo
«HOOC(Eepa 3MoXachl» TY3YJYI, PyXaHHW, SKOJOTHSUIBIK, OWIUM XaHa TapOus

MEHEH Ka0bLT aJlyyTa aprachl3.
buocdepa — opranusMaepArH Taparl kamarad opay 0oy, an y4 karmapra oemyHert: (1-

Tabnuma).
1-tabnuna
Brocdepa katMapiapbIH CTPYKTYpAchl )KaHa aHBIH JKAIIO0 ACHIIIJIH
Ne | Buocdepana  opranusmaepaus | buocdepansin XKamoonyx DKocHucTeMaHbl
Tapairyy KaTMapiapbl CTPYKTYpachl JIEHID3JIH CaKTOO

1 | Aspobuochepa Kannyy 3arrap | ['eHeTukanbik A0ba kaTmMapsbl
hi(S:1ack))

2 | 'eoOuocdepa buoxoctyk Opomonusibik | buonenosnop

3aTTap ISz 1ack))

3 | 'mppobuontTop Koctyk 3arTap AHTOreHe3 1K Cyy romeocTosy

JI€HI3T

1) Aspobuocdepa;

2) I'eobuocdepa;

3) I'mapoOGHOHTTOP.

B.1. BepnajackuiiiuH bIpactoocy OoroH4Ya Ouocdepa — Ty3ydaymly MeEHEH
byaknusiapel JKep MEHEH KOCMOCTYH ©3Te4eJlYKTOPYHOH aHBIKTalla TypraH
©3re4ue  TCOJIOTHSUIBIK  JCHE-OpTaHW3M. ANl 3MH  THPYY OpTraHU3MIED,
MOMYJISIUSIIAP, TYPAOp MEHEH >KaHa Oap/bIK JKaHIyy 3aTTap — Oyn OuochepanbiH
TY3YJYIIYHYH ACHMIJIIUK opMasaphbl.

JluHaMUKaJIBIK TE€H CajJMakTyylyk Oup sme Ouocdepara MyHO3AYy SMec.
AtMocdepa xkaHa Hoocdepa, 0.3. OapIbIK Kep KBIPTHIIITLI MCHEH aHbIH aCTBhIH/IATbI

MAaHTHACHI Ja OIIOJI a6aJma Typar.
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buocdepa nuku Tartaanm crpykrypara 33. An 3 HETM3Td KOMIIOHEHTTEpJIeH
kypainar: 1. JKannyy 3arrap; 2. buokoctyk 3arrap; 3. KocTyk 3arrapaan Kypanar.

Kepnun OGapawsik reocdepanapeiHa OalmaHbIITYy Ounochepa e3reue OpyHIY
93JIEUT. AJl JKallIOOHYH XKalblIraH cyrnapacsl O0IyI caHasar.
buocdepa >xepauH YCTYHKY KaTMapbiH, 0.2 JuTOC(hEpaHbIH YCTYHKY OOIYTYH,
ruapocdepansl, aTMochepaHbIH TOMOHKY O6JIyTYH — TparnochepaHsl 33Jen Typar.
busauH mnaHeTazarsl KamIOOHYH Y3aKThIIbl 3,5 MIPI KbUl OOMyI, KalHO30M
APaHBIH AaHTPOIOTCHIUK CUCTEMAChIHA YEHUHKHN ME3THIIJIe OHYTYN KEJTeH.

buocdepanbiH HETU3TH KOMIIOHEHTTEPH >KaHa aHbIH TY3YJIYIIY SBOJIOIUSIIBIK
JKapasiHIap MEHEH OHYTYI *aThIll KaiblliTaHran. Anaa ecymayktepayH 100000
JICH alllyyH >KaHbl TYpJiepy, cyT smyyuyiepayH 300 typy, kaHarryynapel 25000
TYpY, 1000000 nOH ambIk KypT-KyMypCKaJIapAblH TYPJIOPY 0.3. CYY YOUPOCYHIOTY
YKaHBIKTap/IbIH TYPJIOPY TaaH[bIK.

DkocucTemMaaa OMOLEHO3 MEHEH OMOTOII K€ SKOTOI OUPU-OUPHUHE KU JKAKTYY
’KaHa ap OMPH ©3YHUYO THIHBIMCBI3 PHEPTrUsl alMalllyyJiapbl apKbUIyy TaaCUpPJICHUI
TypywmaT. Anapaa KeNTereH OpraHuKajiblK 3aTTap, Te€TepoTpOPTYK OpraHuzMIep,
aHJaH KUHUH JKallOOJ0 MHUKPO OpraHM3MIepre — IECTPYKTOPJIOPTO ailIaHbIIl
Typyliar.

DKocHCTEMa/Ia yUypoouy ap KaHJai TaOUrbIil KyOynyluTap MEHEH ailiiammanap
cUcTeManapbIH CTAOUIAYYIYTYH CAKTall TOMEOCTAa3/IbIH TYPYKTYYJIYTyH CAaKTOOTO
MYMKYHIYK Oeper.

AJaMJIbIH TEXHOTEHJIUK Kep YCTYHHOT'Y arblH CYYJIapJbIH ailaMIachlHA bITHI
YKOK KUIJIMTUIITYYCY aKbIp asTblHJA aHbIH OEpEeKeCHH KaubIpbIll, KaCUETUH Oy3art,
Oup >KarblHaH ©Hep >KalIblH ©epuyYYCy MEHEH IuaapjapJblH KypylyllyHa OereT
00J10T.

Anlam  0OanacelHBIH  JKamlam KaJdyyCyHyH OupjeH-Oup Tyypa  Koiy
KapaTbUIBIIUTHIK YOHPOHY ©3YH-03y KajblllKa CAJbII Typyydy CHCTEMa KaTapbl
Kepyy Kepek. ONIOHIyKTaH, Kejleuekre Ou3 xkepae Hoochepanblk Kaiipa
TY3YYJIOply aKbUITYYITyK MEHEH KapaTryyra 0apbIiibiObI3 3aphu [6].

buocdepanars! xamoony 4 AeHrIdae YHpeHyyre OOJIOT: a) Te€HETHKAJIbIK
JICHI?J1 MEHEH; 0) OHTOreHE3IMK JEHIIJI MEHEH; B) ABOJIIOLMSIBIK JEHIDI
MEHEH; T') OMOXPOHOIOTHSIIBIK ICHII3J1 MEHEH YHPOHYJIOT.

Kep atmocdepacbiHa TEXHUKAIBIK TaaCUp MEHEH OUp 3Jie KOMYP KUCIOTaJaphbl
keTepyn0eiT. Kbt calibiH abara 0,5 MJIH. TOHHara KakblH KemypTek okucu 100
MHH TOHHA yTJIEBOAIO0P, 26 MUH TOHHA a30TTYH OKHCH 3bISIHIlyYy 3aTTap apaJaiiar.
Yuypaa OMOJIOTUSAIIBIK ailamia aublk adaibiHa 00l Oaparar.

AJaM xapaTbUIBIIUTHI KaiipalaH Kypyy MEHEH aJeKTEHUIl KEJIeH, MbIHIaH apbl

na Oyn umrepu Kyueil 6epmexun. JKapaThUIbIIITHIH TAOUTHI ©HYTYYCYHYH HYTY
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MEHEH, ap OWp KaJaM[bl KETU eJ4ell, OUp KEeCUIl TypyIH, e3repTyl >KaHa Kaiipa
KypYyY HIITEPUH KYPry3Yy MaaHWIYy.

Hoocdepa, TymyHyrynyH keHupu maanucu tyypainyy 1. Teitep ne Lllapnen
anplkTamMa OepreH. An >xana B.M. Bepnanckuii HOOcdepanbl OuocdepaHbH
IBOJIIOLUANIBIK OHYTYIIYHYH JKaHbl a0allbl KaTapel TYIIYHIOH. YUypJarsl
ouocdepa aBTOTPOPTYK kaHA TETEPOTPOPTYK OpraHM3MIEpP MEHEH ap KaHMaii
TEOXUMHUSIIBIK KOPYHYIITOPAYH apaKeTTEpUHHUH aljlaHAChIHJa THMHAMHUKAJIBIK TE€H
CaJIMaKTYyyJIyTyH CakTal Typar.

ABBIpKBI Me3TrIIe Onocdepa KOproliyH, Ke3 5K.0. 00p MeTaJlilap MEHEH KaHa
Oalllka XUMUSUIBIK JIEMEHTTEp apKbUIyy yyJaHblll TypaT. YyJIaHAbIpYyy4yJapbH
TYNKY OyJiarbl TEXHOT€HJIUK MYHe37e. AillaHa-uelpeHyH BaHaJHMM *aHa CbhIMall
MEHEH YYJIaHbIIIbl TAIIKOMYP MEHEH MYyHaW3aTTbl OTYH KaTapbl KOJJIOHYyyra
OaltnaneiTyy. Mucanbl, AiilapkeH OUONOTHSIIBIK YapOallapblHBIH ChIMAIl ©OHOP
xal pailonnopynna, Yaysai, Kamamxkaii, Yinyy-Too eHep »kail uapOaiapbiHia
ailllaHa-uelipeHY yyJyy 3aTTap/blH KOMIIOHEHTTEpH apOblH yuypailT. Kypuan
Typras alina”a-4eipe KOMITOHEHTTEPHUH/IE CBIMAINTBIH KOTOPKY
KOPCOTKYUYTOPYHYH  Oap  BKeHauru  jganuiaeHreH. byn  pailongopayH
KBIPTHIIITAPBIHAATEl CHIMANTRIH Kesemaepy 20 mr/kr xeret, ecymaykrepae 1,80
MI/KT. JKOTOpyHIarbyiaii  yyinyy oop wMetauigap KbIprbI3CTaHIbIH — TYIITYK
aliMaKTapbIHAA paAualUslyy TAACUPUH OEpHIl KEJeT.

buocdepanblH  IKONOTHSIIBIK ~ TYPYKTYYJAYTyHYH  (akTopyiopy  OOJroH:
3aTTap/lblH ailylaMnacel, ap TYpPAYYJIYK, SHeprus 6epyy Maanuiyy. buocdepanbin
TYPYKTYYJIYTYH KaMChI3 KbUIyyJAa: TYPJIOPAYH 3BOJIOLUACHI, MOMYJISLHSIIAPABIH
TYPYKTYY CaHBIHBIH OOJIYIl Typylly KeNWineHaupeT. buochepanbiH TypyKTyyIyry
— aHbIH ©3repYJIyH, 6CYLIY, alTaapiblK Mblii3aM YEHEMAYYIYTYHYH MYHO3Y MEHEH
TYLIYHIYPYJIOT.

AJlaM->KapaThUIBIIITHIH )KaHa Ouochepanbin 0eyHOec 6up Oemyry.

TexHUKaJIbIK MPOrPEecCTUH OWp kKarbl naiganyy O00JIcO, DKMHYM >KarblHaH
KapaTbUIbIIIKa AaHTPONOTCHIUK Taacupu Kyd Oosyn »xaraT. OIIOHAYKTaH
PKOCUCTEMamap/IbiH Oalka HyKKa OypyJylly, kKaHbl JaHmmadTTapAblH Tanga
Oodymry jkacajiMa 3KOCHCTEMaHbl Ty3eT. MbIHIall 3KocucTemManap OHMOJIOTHUSIIBIK
a3 TYPAYYJIYKK® aibIll KeneT. Mucainbl, Kalichl OMp ailMakTapra UppUTaIUsIIbIK
cUcTeManapabpl Kypyy, ajl >KepJepJIuH ca3ra aijlaHblliblHA TYPTKY Oepum xep
KBIPTHIIBIHBIH ~ aCBUIIYYJAyryHa 3bIsiH  KenatupeT. JKalnoonopay — biceipan
naiJamaHbIITBIH APTHI 1a, KBIPTHIIITHI PO3HUSIIBIK Oy3ylyluTapra ajbll KeJuIl, ap
TYPAYY ODKOJIOTHUSJIBIK 3BISHTA JKOJNYKTypaT. OHep »Xkail ToBapiapbiHa OOJTOH
KOTOPKY TaJlantap — YIIyJapAblH OapIbirbl yapOaHbl BITHI JKOK JKYPrY3YYHYH

HATBIMKAChl MEHEH allaHa-4erpere aHTPOINOreHAUMK TEepC TaaCUpJIEpIHH
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Ky4elIyHe e0enre 00i0T. AilslaHa-ueiipere OOITrOH TEXHUKAJIBIK, aHTPOIIOT€HIUK
TAaCUPJIEPIUH KOPYHYIUTOPY a0aHbIH, CYyHYH, JK€pP KBIPTHIIIBIHBIH Oy3yiyIly
MEHEH aHbIH MUHEPAJIBIK PECYPCTAPBIHBIH a3aiblIIbIHAH J1aaHa KOPYHOT.

KoomuynyTyn 6uochepalbik pecypcrapabl Tyypa naiiananyyaa 00:KoMoJ1100
ycyay  MaaHwayy. TaJKyyHyH  HerusmHae, HOOCQEpaHbIH  aJIraykKsbl
OackpruTapbeIHbIH ©3reuesykTepy XXII-KbpuibiMaa KeMUIIH OepepH 3CKE aJIbIHABI.
OmoHAyKTaH, KeJIeuyeKTe HOOCEepaHbIH OHYTYITYHO KOOMAYK HUIIMEPAYYIYKTOPY
Yeyyy4yy COLMAIABIK MYHO3/16 O0JIOT.

AnlaM KOOMYHYH yjaM OpKYHZeIl, eCYLIYHyH Oup »arbl Iporpecc 00Jco,
DKWHYM >KAarblHaH a3bIK-TYJYK PECYPCTAPBIHBIH BICBIPAIYbLIBITBIHAH YJIAM ap
KaHJail TapTHIITBHIK, ©HOp >Kail ToBapiapblHa OOJITOH OTOPKYy TajanTtap —
ylIyJaapJblH OapAbIlbl 4apOaHbl bITBl JKOK KYPrY3YYHYH HATBIMKAackl MEHEH
JKOCUCTEMAjapra TEXHOTEHAMK (aKTOPJIOPAYH TEpC TaaCUpIIEPAUH KYUOILIYHe
mapT TY3YAreH. AlinaHa-ueilipere OOJTOH TEXHOTEHIUK TAaCUPJIEPAUH TepC
KOPYHYLITOpPY KoOyHUe abaHbIH, CYyHYH, JK€pP KbIPTBHILIBIHBIH Oy3yJylly MEHEH
aHBIH MUHEPAJIIBIK PECYPCTAPBIHBIH a3aibllIbIHAH JAaaHa KepyHOT. OIIOHAYKTaH,
MBIHJIaH apbl KOOMYYJYKTYH 3KOJOTUSJIBIK OMIMMIEpU *KaHa TapOus
AIIEMEHTTEPU MEHEH KypaJllaHbIPyy 3apbll.

Akanemuk B.W. Bepnanckuil »aHbl Hooc(epa KaTMapiapblHbIH TY3YJYIIYH
agaMIbIH Taiga OoJiyliyHa OailmaHBIITHIpraH. AHTKEHH, JKOCHCTeMaap.ibl
Oy3yn xkaTkaH (akTop agam OajlachblHBIH Tyypa 3MeC KaJamaapbl 3CENTelieT.
OKyMyILITYyHYH ’a3raHbiHa Kaparanaa — «500 MJIH bUI MypJia T€03KOJIOTUSIIBIK
kemMOpuii spaceiHna Ouochepana OUPHUHUMUIEPACH CKEIETTEPHU KalbIUNAIEH
TY3YJITOH KaHbIOapJap >Kapaliblll, ajl MU ©CYMAYKTOp 00JCO 2 MIIH KbUI MypJa
naiina Oonmyn Tapairad. AHIaH apbl ME3TWIAEPAE OCYMIYKTOPAYH OHYTYYCY
KYPYI Kallbll TOKOWJIOp Maijga OoJIrOH. DBOMIOUMAHBIH HOOC(epara OKIIOIOH
4OH 0acKbIubl Oamtairan (2-cyper).

Hoocdgepara

«Copemexnoe oryy

obleeTso>

'Y 11
1Y A3BIpKEI KOOM

Anrauxer anam

/&
Ve @a\*"‘ Toxoiinop

SKanuniGapnap
Anrauaxer
OCYMAYKTOPD

502 MmuaH 500 mMmuaH **300 M **1.,5 Mol
i i ety s XXT ki *FRXXIT ki1

2-cypet. buochepanarsl opraHu3UMACPIMH OHYTYIIIY kaHa Hoocdepara 6TYYHYH CXEMAachI
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MyMKYH ajl TOKOWJIOPJO 3BOJIOMUSMIBIK K0J1 MeHeH 15-20 MilH mypnaa agam
naiina 6oiaron». by xepae B.U. Bepranckuii — Hoocdepa 6rnocdhepaHblH MbIHIaH
APKbI MBIM3aM YCHCMAYY ©o3ropyumy MCHCH Kaﬁpaz[aH JKaAHBIPBUIBIIOBIHBIH JKAHBI
OACKbIUBbI KaTapbl POJIb OMTHOWT JE€reH HErM3ry Oy KaJbIITaHIbIPraH.

buocdepanbiH  TapbIXblii  KaHBl MOPOTPECCH  agaMAblH Maina  Oomyn
KaJIBINTAHBIIIEI  MEHEH THITHI3 OaWJaHBINTYy. AjaM akbUl, OCTYY KaH
OonroHayKTaH 6mochepaHblH SBOMIONUACHIHA Taacup Oepyydy *KaHbl COIUAIIBIK
dbaxTop GOy KaJIbl.

MyHy Kejledek MyyHJap >Kamooao ‘“‘Hoocdepa 3rmoxachl” TY3YAYN PyXaHHUM
HKOJIOTHUSIJIBIK OUITUM KaHa TapOusi MEHEH KaObuT almyyra aprachei3 [7].

KbIBIHTBIKTAP:
1.buocdepaHblH CTPYyKTypachl MEHEH OPTaHU3MIEPAUH TapaTyyCyH IKOJIOTUSIIBIK
©3re4eJIYKTOPY aHAJIU3ACHUIl YUPOHYIITY.
2. buocdepana opranu3miep MEHEH ap KaHJal TEOXUMUSIIBIK, TEXHOJIOTUSIIBIK
KOPYHYIITOPYH ailjlaHAChIH/IA TUHAMUKAJIBIK TEH CaJIMaKThl 0y3000 3apbLIAbITbI
TaKTaJJdbI.
3.DK0NOTHUsIIBIK aH-CE3UM MEHEH KelleuekTe Hoocdepara O6apyy akTyanayy
AKEHJIUTH YyUyp TanaOsbl.
4.Anam Guocdepa OUTUMIYYIYTYH 3CKE allyy MEHEH, Kailpa Kypyy UIITEpHUH
JKYPry3yLIYY MUJIIET.
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VJIK 911.2
THE PRACTICE OF "WAITING FOR WATER" AND LOCAL ORDER IN
WATER SHORTAGE MOUNTAIN VILLAGE IN WUMENG MOUNTAIN

AREA
Yang Liyun
The School of Social Development and Public
Administration, Northwest Normal University
Lanzhou, PRC
905389535@qqg.com

Abstract. The practice of "waiting for water" (Z57k) in the mountain village in

Wumeng mountain area (% 5¢1///X) is a collective behavior derived from the special
geographical, ecological and human space, which is the result of the comprehensive effect of the
local climate conditions, water distribution and the livelihood model of tobacco cultivation. In
the practice of "waiting for water", a set of order system followed by the local people is formed,
which is related to the ethics and morality of the villages and the closeness between the people,
and has become a cultural representation of great local social significance. It can be seen that
the observation and discussion centered on water“can be used as the thinking direction of
studying the localism in remote mountain villages.

Key words: The practice of "waiting for water", Local order, Water shortage mountain
village, Water culture.

MPAKTHUKA "OXKXUJAHUA BOAbI" U MECTHBIN MOPSAJIOK
B TOPHOM JEPEBHE C JIJEGUIIUTOM BOJIbI B IT'OPAX BYMEHTI

AHn Jluonw,

Lllxona coyuanvroeo pazeumus u 00wecmeenHo2o AomMuHucmpayus
Cegepo-3anaonoeco nedazocuueckoeo yHusepcumema

Jlanuxcoy, KHP

905389535@qg.com

Aunnomauyusn: Ilpaxmuxa "oocuoanus  600vl" 8 2opHblx  OepesHAx  Bymene,
ucnvimeigalowux — oeuyum  600vl, npedcmasisiem  cobol  KOLIeKmugHoe nogeoeHue,
00ycnognenHoe  KOHKDEMHbIM  2e02papuyecKum,  IKONO2UHeCKUM U YeloBeyecKum
APOCMPAHCMBOM, U AGNAEMCS PE3VIbMAmom COYeManus MeCMHbIX KIUMAMUYECKUx yclo8ull,
pacnpeoeneHusi UCMOYHUKO8 800bl U MOOeell HCUZHeODeCneye s, C8A3AHHbIX C BbIPAUUBAHUEM
mabaka. [Ipaxmuxa "oxcudanus 600vl" npusena K co30aHuro cucmemvl NOPSAOKA, KOMOPOU
cedylom MecmHvle dcument, KOMopds CEA3aHA C dMUKOU 0epesHU U OIU30Cmbio Nooetl, U
cmana KynbMmypHoiM NpeocmasieHueM MeCmHO20 COYUANbHOo20 3HadeHus. (Quesuono, umo
HabnooeHue u oocydcoenue, cocpedomouennoe Ha "goode", mooicem ObIMb UCNONL308AHO 8
Kavecmee HANpAGIeHUs pasmblulieHull npu uzyuenuu "eepHaxynapHocmu' 6 0moaneHHbIX
2OPHBIX OEPEGHSIX.

85



BectHuk Oml'Y. Buosorus. Xumus. ['eorpadus. | 2022

Knwouesvie cnoea: 6oonas Kymbmypa, oOepuyummuvie 2OpHble O0epPe6HU, MeCmHblll
nOpsI0oK, npakxmuxa "oxcudanus 600vt".

TOOJYY AFII)IJII)IHI[AI’I)I BYMEHI TOO AUMATBIHBIH "CYYHY
KYTYY" HIPAKTUKACBI ’)KAHA CYY TAPTBIIITBHITI' BIHIAI'BI
KEPI'MJIMKTYY TAPTHUII
An Jluronw
Coyuanovik 6Hyeyy dHcana KOOMOYK MeKmen

oawkapyy, Tynoyk-bamviw nedazocuxanvix ynugepcumemu
Jlanusxcoy, KOP

905389535@qg.com

Aunomauyun. Bymune moonyy atimaecsl cyy dcemuuicus moo ausvlioapviHoa "cyy
Kymyy" npakmuxacvl amaivli 2e02pa@usiblK 3KOI02USILIK HCAHA A0AMObIK MeUKUHOUKMEH
ANbIHEAH OUup2eewker JHCypyM-mypym OONyNn CAHANAM HCAHA JHCEPSUTUKMYY KAUMAMMbIK
wapmmapovli, Ccyy OONYWMYPYYHYH JHCAHA MAMeKU OCMYPYYHYH IHCAU00 YAYAOPYHYH
KOMNIeKCmyy maacuputur Hamoiiuxcacvl 0oayn caunanam."Cyy xymyy” npaxmukacwvinoa
QUBLIObIH IMUKACLIHA HCAHA A0en-axaaKk HOPMANAPbIHA HCAHA a0amoapOblH OPMOCYHOA2Hl
apanvlKKa OQUIAHLIUMYY MAPMUN CUCTNEMACHIHbIH MONMOMY MY3YAYN, HCEPSUTUKMYY KOOMOYK
Maanuee 33 Madanusmmsix penpezenmayusi 6oayn kanoel. "Cyyuy" Heauz kvinean 6atikoo sxana
MANKyy aIblCKbl MO0 AUbLIOAPLIHLIH  "dcepeunuxmyynyeyn” u3ui0ee yuyH ou Jacyeypmyy
bazvimel Kamapwvl KONOOHYIYULY MYMKYH 9KEHUH Kopyyee Ooaom.

Aukwiy cezoep: "Cyy kymyy" npaxmukacsi, socepeunuxmyy mapmun, Cyy docemumicus
moo ativinvl,, Cyy Maoanusmol.

The proposing of the question

Water is one of the indispensable and important natural resources for human
survival and life, which is closely related to the survival and development of
individuals, families and villages.Wang Mingming believes that the water-centered
research perspective is the supplement and extension of the earth-centered research
perspective proposed by Mr. Fei Xiaotong* 823, An academic concept related to
water is water culture, which is "the related culture about water that exists in
different nationalities, regions and countries. In short, water culture is the related
culture for human beings to understand, use, and control water"[>—18l, At present,
the research on water in the anthropological field focuses on the following four
aspects: first, the research of the relationship between water and national
governance, the second is the research of water and local social governance, the
third is the research of the mode and concept of water resources utilization in the
local society®—50-58114—44-5015—51-58] ‘and the fourth is the research of water as a local
beliefl® 41481, The above research focuses on discussing the culture and society of
abundant water areas, while the society that lacks water and related cultural matters

is relatively few, mainly involving the study of local water cases caused by water
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shortage [/—102-110+124]18—9-14] " rasearch on the common water resources competition
under the background of the rise of tourism®—200-210+111 “analysis of the causes of
water shortage in local society!*—2%-%1 the study of water shortage society and the
social change brought by modern water use mode™*—4%IHowever, researches on
people's practical behavior in water shortage villages during water shortage period
and their construction of the village order and the local society are relatively
lacking.

Affected by the high terrain and many mountains, the villages in Wumeng
mountain area are relatively scattered, and the phenomenon of seasonal water
shortage is widespread. Baimuke Village(FH A&ARH) , a small mountain village of

Banbipo Liangzi(#xEE3%2-F) in the east of Wumeng mountain, is a
unincorporated village under the jurisdiction of Rongsheng Village(ZRREFY)

Committee, Xuanwei City(‘Z & 17), Yunnan Province. The village is located at the
extrusion of the Baihu Mountain(F £ 1l1) in the north and Qinglong Mountain(#
JE1) in the south, and the local people are used to call the buffer zone formed by

the extrusion of two mountains "Wazi"(J%¥-). Moreover, there are more villagers
surnamed Yang in Baimuke Village, so Baimuke Village is called Yangjia Wazi (

MZEF). Rongsheng Village is 1,600 to 1,950 meters above sea level. Many

large mountains makes the village scattered on the top of the mountain,
mountainside, foot and depression. Among them, the villages located in the gentle
mountainous area have a large living population, up to thousands of people, while
the villages located in the steep mountainous area have a small population, about
100 people. Baimuke Village is a small village, located in the narrow area of
depression, so the population is small. By the end of 2018, the village has only 20
households with 72 people. Since the 1980s, Baimuke Village are facing water
shortage from January to April every year, which means that the villagers of the
village spend up to a third of the year going to the water source "waiting for
water"! to obtain groundwater resources to meet the needs of daily life and
agricultural production. By 2003, with the completion of the Nasa Creek’ s (445
/INA]) water diversion project, the river at the foot of the mountain was diverted
1,820 meters upstream to Rongsheng Village. Apart from that, the government in
the village built multiple reservoirs used to store water during abundant water

1 "Waiting for water" (%K) refers to the behavior of people taking turns to wait for water from wells and
fill it with water storage tools during the water shortage period. It has a certain code of conduct, which is called
"keeping water" (5F7K) in the study of Tai Wenze et al. This paper uses the concept of "waiting for water" based

on the expression of local society.
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season and release water during water lack season, making the water shortage and
seasonal uneven distribution problems of Baimuke Village effectively alleviate. By
around 2010, the migrant of a large number of young workers in Baimuke Village
reduced the village population, which led to the decline of tobacco planting
industry. Besides, The reduction of water used for water diversion and production
has also greatly alleviated the water difficulties in the winter and spring seasons,
and the villagers' "waiting for water" behavior has also disappeared.

Relying on shoulders to carry water home from the water source is the way to
use water resources in Baimuke village. In the more than 30 years of "waiting for
water" in Baimuke Village, there was no tap water in the village, nor was the
groundwater from the water source to the pipeline facilities of each household. The
villagers could only rely on the way to carry the water storage tools full of water
home. On the one hand, this traditional way of transporting water made people
have to go to the water source in both dry season and rainy season, and "waiting
for water" became people's daily life. On the other hand, this way was also
conducive to the allocation of the resources in the village, that is, the villagers
could use the bucket to collect the water in the water source during this period of
time to transport the water full of water storage tools home first, and then returned
to the water source to continue to "wait for water", if the villagers had land or work
tasks near the wells they could also carry out some agricultural work when
"waiting for water". In addition, the villagers would also gather by the well when
"waiting for water" to communicate and share information with each other, which
made the well have the significance of social connection as a public space.

It can be said that "waiting for water" is not only the daily practice of the
villagers of Baimuke Village in a specific period, but also the collective behavior
of the village society which is related to the village relationship, local order and the
social significance of public space, and has strong regional characteristics.
Therefore, this paper takes the practice of "waiting for water" in Baimuke Village
as the starting point, and on the basis of analyzing the background of "waiting for
water" in villagers, it sees the village norms and social order construction around
the use of water resources.

Background of "'waiting for water'* behavior in mountain villages

The practice of "waiting for water" in Baimuke Village belongs to the product
of a specific historical period. The generation of "waiting for water" behavior in
the village is related to the local climate conditions, water distribution and
livelihood mode.

First of all, the precipitation characteristics of less rain in winter and spring,

and heavy rain in summer and autumn are the climatic conditions of "waiting for
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water" in Baimuke Village. Different from northwest China, where less rainfall
leads to water shortage, Baimuke Village belongs to a middle temperate monsoon
climate, with obvious seasonal characteristics of rainfall, that is, less winter and
spring rainfall and more rainfall in summer and autumn, which makes people's
"waiting for water" behavior show seasonal accordingly. The water used in the
production and living of the villagers in Baimuke Village mainly comes from
groundwater and natural rainfall, and natural rainfall directly affects the size of
groundwater water, that is, the groundwater water is large when the rainfall is
more, while the groundwater water is small when the rainfall is less. The seasonal
imbalance of rainfall has aggravated the shortage of water resources in winter and
spring in Baimuke village, which means that villagers can only rely on
groundwater to meet their daily production and life needs in winter and spring. In
the drought, due to the fact that the groundwater water output is small, it takes time
to "waiting for water", and the villagers will only transport the water home after
the water quantity accumulates more.

Secondly, water source is scattered and water volume of the nearby water
source is small which is the real situation of "waiting for water" in Baimuke
village. Bamuke village is adjacent to the top of the mountain, and the high terrain
makes it have no water such as rivers and lakes except the groundwater outlet.
There is only one well used in the village all the year round, namely Yangjia
Dajing(#2< K 3), which is located behind the residential houses at the highest
part of the village, and the farthest one is within five or six minutes' walk.
Although Yangjia Dajing is called Dajing (namely a big well in English), it is only
a well with a capacity of about 250L and a diversion pipe the thickness of a fist. It
was not expanded until around 2003 into a reservoir with a capacity of about 3,000
L. In the rainy season the water output of Yangjia Dajing can not only meet the
village, surplus water will flow from the well outlet to low valley, while in the dry
season the well water is far from meeting the needs of the village, according to
villagers described that the water in the pipe was thinner than the little thumb, and
an hour of water output can only fill local commonly used two plastic bucket,
about 25L. The real situation of the small water quantity in the dry season makes
people have to go to the water sources of other places when the water consumption
is large. In addition to the Yangjia Dajing, the villagers of Baimuke Village also
get water from Yimoluo(f#* &%), Laocaodong(ZAE3), Chushuidi(H 7k #), Lixin
Creek(3Z.51/IMA]), Lishu River(ZLH KIm), etc. , but people rarely go to these
places to fetch water. Each family goes out to fetch water a total of 10 to 20 times a
year, because the water sources are far from Baimuke village while the water
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output of those which are not too far away is very small, and these water sources
are also supplied to villagers in other villages. For example, Yimoluo is located
behind the depression of Baimuke Village, and it takes 15 to 20 minutes to walk
down from Baimuke Village to Yimoluo, while 30 minutes to go up; Laocaodong,
located on the mountain of Baimuke Village, takes 20 minutes to go up and 10
minutes to go down; Chushuidi is located behind Qinglong Mountain next to
Baimuke Village, which takes 30 to 40 minutes to go or return; Lixin Creek is
located in another group of villagers in Rongsheng Village Committee, which
takes about an hour to go or return; Lishu River is located at the foot of the
township government, and it takes 1 hour to walk down and more than 2 hours to
go up. Among them, the hydraulic discharge of Yimoluo, Laocaodong and
Chushuidi is as small as Yangjia Dajing, for which it takes a long time to collect
water. While the Lixin Creek and Lishu River is far, so that only farmers who are
able to get more water at one time will go to these two water sources. For most
farmers, it is not cost-effective to get water in the distance, so the villagers mostly

choose to collect water at Yangjia Dajing.
Basic Situation of Water Intake Point in Baimuke Village

Water Time Taken to Time Frequency  of
Water Source  Distribution Site Quantit Reach The Taken to Water Intake by
Y Destination Return Villagers
Yangjia . .
Dajing In the village Small Within 5 Within 5 Highest
N minutes minutes
(ZEONiD)
Yimoluo In the village 15 to 20 30
. Small . . Lower
(FHEES) committee minutes minutes
Laocaodong At the junCtion
. : . . 10
i with neighboring Small 20 minutes minutes Lower
&) townships
Chushuidi At the junction 30 to 40 30 to 40
with neighboring Small minutes minutes Lower
(7K Hh) townships
Lixin Creek :
In ﬂ?e village Big About 1 hour About 1 Occasional
(ST 31/ M) committee hour
Lishu River :
In th LI M h :
n the te'rrltory 0 Big About 1 hour ore than Occasional
(B KIT) Township two hours
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Data source: Based on the author's field survey data in 2018.

Thirdly, the large demand for water quantity in spring tobacco seedling is the
key reason for "waiting for water" in Baimuke Village. Since the 1980s, the main
livelihood of Baimuke Village is farming and family feeding, among which the
crops are mainly corn and potatoes, and cash crops are tobacco, feeding livestock
like pigs, less cattle and sheep. Water has a great impact on the agricultural
production of Baimuke Village. For example, corn and other crops in Baimuke
Village are mostly planted when the land is wet after rainfall. With the arrival of
the rainy season, the rainfall can meet the growth and development of all crops and
the drinking needs of livestock. In the dry season, water is mainly used for the
cultivation of tobacco seedlings, the drinking of livestock, and the daily needs of
families. According to the villagers YXF, every year from January to April her
family is cultivating tobacco seedlings, tobacco seedlings need to water every 3
days, her home for 8 acres of tobacco seedlings need to water 20 buckets of water;
she feeds two big pigs and two little pigs, which need 4 buckets of water a day. If
the villagers raise cattle (generally only 1 cattle), it needs 2 buckets of water a day;
in daily life, cooking and drinking need 2 buckets of water every day. It can be
seen that YXF's family needs about 26 buckets of water, about 325L, during the
day of watering the tobacco seedlings, and it usually only needs 6-8 buckets of
water per day, just like the farmers who do not grow tobacco. It can be seen that
for the villagers of Baimuke Village, the watering water for tobacco seedlings is
the main destination of water for farmers in the dry season. After 2010, the
reduction of tobacco farmers and the disappearance of collecting water in the
village can be proved to a certain extent.

It can be said that "waiting for water" is the result of the villagers of Baimuke
Village to adapt to nature and local ecology in the long-term history. "Waiting for
water" has become a way of life for people, and in countless practices has also
derived from the water intake mode connected with the geographical environment,
livelihood characteristics, cultural background of the mountains.

Construction of local social order in the behavior of "'waiting for water"'

The study conducted by Tai Wenze on a water-deficient village in northwest
China believes that "the social significance of abundant water and spring water is
concentrated in the 'keeping water' life during drought"*'-°¢1_ and puts forward that
"First come, first served" is the basic principle of " keeping water ", the behavior in
"keeping water" makes the drought-time water spring have the significance of the
village communication moral cultivation stage"[***71, The "keeping water" here is
the same as "waiting for water" in this article. Although the field point of this
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paper is Baimuke Village in Wumeng Mountain, southwest China, a series of
unwritten village norms have been formed in the practice of "waiting for water".
Among them, "First come, first served." is the most important principle of "waiting
for water", which is not only related to the order of various households taking turns
to collect water, but also involves the relationship between people, moral ethics
and village order.

The order of "waiting for water" is determined by the order of farmers placing
their buckets and other water storage tools in wells. During the drought, there
would be always villagers collecting water next to the well. By asking the villagers
who collected water, they could know who had put the water storage tools next to
the well. In addition, because each villagers will do different marks on their own
water storage tools to show the difference, usually by tying different colors of wool
or tying different knots, these marks can allow the host to find his or her water
storage tool after it lost, and the villagers can also by identifying the bucket to
know what families have lined up "waiting for water".

At the same time, the "waiting for water" will be supervised by villagers
waiting for water. After placing the water receiving tool in the well, the villagers
spontaneously took turns to wait for the water receiving. Villagers can do other
farm work when it is not their turn to receive the water, and upon a turn to get it,
someone has to wait by the well, either an adult or a child. The purpose of doing
this, on the one hand, is to connect the water in time, not to let the water loss, on
the other hand, is to prevent other families to jump the queue to catch water or take
the accumulated water away. According to the villagers, if no one waits by the well
to catch water when it's your turn to catch water, the water may be collected by
other passing villagers, and you have to queue up again to catch water.

In addition, the length of time the villagers collect water and the amount of
water are determined by the number of water storage tools that the villagers send to
the well. Villagers in Baimuke Village, in order to receive more water when
"waiting for water" in the dry season, will specially buy some water storage tools.
The commonly used water storage tools that are easy to move to the well include
open plastic buckets, plastic buckets that can be sealed, large basins, big pots,
plastic water tanks, big teapots and so on. Villagers need to place their spare water
storage tools beside the well before it’s their turn to collect water. Generally, the
water storage tools in each household are concentrated. When it is the turn to
receive the water, the villagers can only fill the water storage tools that have been
placed next to the well, otherwise it will cause the dissatisfaction of the next water
collector. This principle is strictly followed during the day, but at night, without

the supervision of the other villagers, the people who collect the water not only fill
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the tools placed next to the well with water in advance, but also fill the unmovable
storage containers by transporting water.

Although the order of "waiting for water" in the dry season is strictly
observed by the villagers of Baimuke Village, the phenomenon of "giving water"
(namely "let the other person get the water first") will also exist as appropriate. The
situation of "giving water" exists in villagers in the same village as well as the
villagers from different villages. For people in the same village, no one is willing
to "borrow water" unless there is no water in the urgent need of water. Even if the
occasional "borrowing of water" occurs, the amount of water borrowed is very
small, usually a teapot or a bucket of water. When people from other villages come
to the well and wait for water in the village, if there are few people "waiting for
water" at this time, then the people from other villages will choose to wait, and
follow the principle of "First come, first served”, but they often choose to go to
other water sources to "wait for water" if there are too many people "waiting for
water". If the person who is collecting water is related to the village outside, the
person who is collecting water can "give water" to the villagers, that is, let the man
from other village fill their own water storage tools, usually one or two buckets of
water. But the water given to others by the person who is receiving water must be
deducted from the prescribed amount of water he should receive, namely that he
needs to take one or two less buckets to ensure that the next person will receive the
water on time.

Based on the above analysis, it can be seen that a set of "waiting for water"
orders is formed around the practical activity of "waiting for water" integrated into
daily life in Baimuke Village, which is closely related to the moral ethics and
social relations of the village. Specifically, on the one hand, the villagers require
that the order of "waiting for water" should be strictly observed, and on the other
hand, considering human feelings, face, relatives, etc., they also allow appropriate
behavior of crossing the line. When the appropriate behavior of crossing the line
exceeds the allowable range, the village norms do not work.

In the practice of "waiting for water" in Baimuke Village, the behavior anomie
occurs mainly about people jumping the queue to seize water supply or receiving
too much water in order to obtain more water resources. Among them, collecting
too much water connection can be divided into two situations, including the actual
water supply exceeds the water storage tool capacity used in the queue and the
person does not reduce water supply accordingly after "giving water". In the
situation of "crossing the line", the villagers give their discourse maintenance by
means of scolding or fighting. The scolding usually occurs between the hostess of

the two families, and the fighting between two families will evolve to a struggle
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between two clans. These behaviors of crossing the line will eventually be
mediated with the help of intermediaries or village cadres, but whether it is
scolding or fighting, the contradictions caused by the competition for water
resources will affect the harmony and stability of interpersonal relations in the
village for a long time, which will also leave a bad impression on other villagers.
On the one hand, the anomie behavior in "waiting for water" is caused by the
shortage of water resources, and on the other hand, it is related to the common
order of "waiting for water" in the village that does not have compulsory effect.
But in general, both the construction of the order of "waiting for water" and the
occurrence of disorderly behavior reflect the lack of water resources in Baimuke
Village of Wumeng Mountain area and people's value of water resources.
Conclusion. The study of the practice of "waiting for water" in the mountain
village in Wumeng Mountain area shows that under the background of the special
geographical and ecological environment and livelihood mode, "water" once
became the social network center in the village, and "well" also became a public
space for people to gather, chat and exchange information. For villages that lack
local beliefs and clear constraints of village rules and regulations, the practice of
"waiting for water" has constructed a set of order system extending from the
interior of the village to the surrounding villages, which is related to the moral
ethics of the village and the distance between people, and has become a cultural
representation of local significance. In the modern situation of population outflow
and livelihood changes, the traditional "waiting for water" order is deconstructed,
and new water use models and norms are generated. Therefore, with "water" as the
center of the local changes to observe and discuss how remote mountain village
step by step into the modernization process provides the thinking direction and

research perspective.
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