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YBaskaeMmble KoJLjieru!

Ilepen Bamu cOOpHHK MarepuaioB MeEXIyHApOIHOW HAyYHO-NPAKTHYECKOH KOH(EPEHIUH
«/IHHOBaIMU B COXpaHEHUH U YCTOMYMBOM Pa3BUTHH JIECHBIX SKOCUCTEM», TOCBAIEHHON 20-JI€TUIO
obpazoBanust [0cy1apcTBEHHOTO HALIMOHAIBHOTO NIPUPOIHOTO napka «bypabaii».

[TpoBenenue Hameit MexayHapoaHOH Hay4YHO-IIPAKTUUECKOM KodepeHiun B oc. bypabaii ma-
HUPOBAJIOCH TpoBecTH co 2 1o 5 ceHTaops 2020 roga. Mbl ¢ 60IBIION OTBETCTBEHHOCTBIO U PaJio-
CTBIO TOTOBHWJIMCH B ATOMY 3HAYMMOMY JJIsi HAC COOBITHIO, PACCUUTHIBAIIN HA IJIOAOTBOPHYIO paboOTy
Y4aCTHUKOB, MHTEPECHBIE JOKJIAbI, & TAKXKE INIAHUPOBAJIU IIPOBEICHUE HHTEPECHOM ITPAKTUYECKON
4aCTU U O3HAKOMUTEJIBHBIE SKCKYPCHHU I10 HAIIMM IPEeKpacHsIM MecTaM. K coxkaneHuro, ocyIecT-
BJICHUE OYHOW BCTPEUHM CTAJIO HEBO3MOKHBIM U3-3a 00bsiBieHHoN BO3 nangemuun COVID-19.

Marepuabl cCOOpHHKA CTPYIIITUPOBAHBI BCOOTBETCTBUY C OCHOBHBIMU HAyUHBIMH HAITPABJICHUSIMU
KOH(EPEHITUH:

VHHOBaIIMOHHBIE MTOIXO/IBI U PELLICHUS ISl CHIDKEHUS YA3BUMOCTH JIECHBIX YKOCHUCTEM.

[IpuponHbie ¥ aHTPONOTEHHBIE PUCKH YSI3BUMOCTH JIECHBIX SKOCHCTEM.

3amuTa Jieca Ha 0c000 OXpaHIeMbIX PUPOIHBIX TEPPUTOPHSIX.

Bonnsle pecypchl, X poiib B YCIOBHSIX U3MEHEHUS KJIMMara JJis JE€CHBIX SKOCUCTEM.

CoBpeMeHHOE COCTOSIHIE SKOCHCTEM HAIMOHAILHOTO Mapka U OuopazHooOpasue.

CraTbM npecTaBIeHbl Ha Ka3aXCKOM, PYCCKOM M aHIJIUHCKOM SI3bIKaX.

COopHuk MarepuanoB MeXayHapOIHOW HaydyHO-TIpaKTHUYeCKOW KoHpepeHnn « M HHOBaIMu B
COXPaHEHUH U yCTONUYHMBOM PAa3BUTHUH JIECHBIX SKOCHCTEM» OITYyOJIMKOBAH ITPU MOJICPKKE YITpaBIeHUs
nenamu [Ipesnnenta Pecyonuku Kazaxcran.

Kemaem Bcem aBTOpam crareil MI0JOTBOPHON HAYYHOH M MPAKTUUYECKOM IESITEIbHOCTH B OyIy-
meM U 6JaroapumM 3a Mmpojiesanyro paboTy BoO OJ1aro HaIlel mpUpoIbI.

Bcero no6poro.

OpeaHu3ayuonHblil Komumem KoHgepenyuu



NCTOPHUA OBPA30OBAHUA HAIIUOHAJIBHOI'O ITAPKA

C. B. BhIKOB

Jlupextop [HIIIT «BYPABA»; gnpp.bikov@mail.ru

JlecHoe X0341CTBO B bOPOBCKOM rOpHO-JIECHOM 0a3UCE UMEET JUTUTEIBHYIO HCTOPHIO.

B 3umHee Bpems seca BopoBOro Ciry>Kniy NpUCTaHUIIEM JJISi KOUEBHUKOB, KOTOpBIE ¢ TaOyHaMH
3MMOBAJIU B JIECHBIX YPOUHINAX, BHITIACAsi CKOT B TEUEHUE BCEH 3MMBI B JIecaxX. DKCIUTyaTalus JIECOB B T€
JlaJIeKue BpEMEHa HOCWIIa CTUXUIHBIN XapakTep U 3aKJII0Yaach B MOJB30BAHUN IPEBECUHON 110 Mepe
Ha/I00HOCTH, 0€3 KaKuX-T100 OrpaHUYCHUH.

[Tpu 3acenennu Kpasi pyCCKUMH TepecesieHIIaMH pyOKa Jieca MpeBpaTuiiach B HACTOSAIIEE JIECOUC-
Tpebienre. MHOTO sieca ObLI0 BBIPYOJIEHO Ha CTPOUTENILCTBO TAKUX KPYITHBIX OCETICHUN, KaK CTAHUIIBI
Kotypxkynbsckas u LllyunHckasi, u Ipyrux HaceJIeHHbIX MyHKTOB. HeymepeHHbIe pyOKH B 3TO BpeMsi ITpH-
BEJIM K 00pa30BaHMIO IMYCTHIPEN U MPOTrainH, 0COOEHHO MHOTOYHCIIEHHBIX HA TEPPUTOPHH TETIEPEITHETO
MupHoro 1 30710T000PCKOTO JIECHUYECTB.

OueHb CHIIBHO B T€ BPEMEHA Jieca CTPaJald OT MOKapOB, KOTOPHIE ObUIN MOJIMHHBIM OMYOM ISt
JIECOB ¥ HEPEIKO IPUBOJIIIIN K OITYyCTOLICHUIO OTPOMHBIX JIECHBIX IUTONIaAei. B oueHb cuibHOI cTene-
HU JIeca MOABEPTaINCh OBPEKICHUSAM SHTOMOBPEIUTENSIMU U TPUOHBIMU OOJIE€3HIMH. YTp03a IOJTHOTO
UCTPEOJICHNUS JIECOB B CTEITHOM MECTHOCTH 3aCTaBUJIA JIECHOMW JlenapTaMeHT MUHHCTEPCTBA 3eMIIEICITUS
U TOCYIapCTBEHHBIX UMYIIECTB apckoi Poccuu MpUCTyNUTh K OTUYKJICHHIO JIECOB B Ka3HY M OpraHU-
3alliU B HUX TOCYAapCTBEHHOTO (Ka3€HHOTO) JIECHOTO X03siicTBa. Ha opraHn3anuio u ynopsijiounBaHue
JIECHOTO X03siiicTBa 0OJIbIIIOE BIMsSHUE OKa3ayia oTKpbiTas B 1898 romy BopoBckas necHas mkona (pu-
CYHOK 1).

Pucynok 1 — bopoBckast necHas 1mkosna

Co BpeMeHHU opraHu3auii bopoBcKOro Kka3eHHOTo JECHUYECTBA OpraHbl yIpaBIeHU JIeCaMu Ipe-
TepIeau MHOKECTBO BCEBO3ZMOKHBIX U3MEHEHUH 1 peopraHu3aliuii.

C tepputopueit HalMOHAIBHOTO TTapka «bypabaii» CBsS3aHbBI )KU3HU U TTOATHYECKOE Hacneane bup-
*kaHa, AkaH-cepu, banyan-Illonaka, Mopas CanasidaeBa, Cakena CeiidyminHa, BOIIEANNAE B 30J0TOM
(boH/T Ka3aXCKOM KyJIbTYpPHI.

B 1849 rony 6s11a ocHoBaHa Koteipkoibckas ctanuna (HpiHe Katapkosns), a uepes rox o0pa3oBaH
nocenok [yuse (apiae TOpo yunHCK).

B 1870 romy ka3ak 3y0OB MOCTpPOMJI BOASHYIO MEIBbHUIYy Ha peuke [poMaryxe Mexay o3epamu
boporoe u bonbioe Uebauwe. Tak Bo3HUKIIO TTOCEIeHUE, Oyaymas ctanuiia bopoBckas (pUCyHOK 2).



Pucynok 2 — Cranuna boposckas

B 6bu10€ Bpemst BogiHas cructeMa bopoBCKoil rpymiiiel 03ep BhINIsAENA CIAETYIOUMM 00pa3oM: 03€po
[I{yube nMeso cToK B KKHOM yacTu uepes p. Keunmakrel B 03epo Kona, u3 o3epa Karapkosnb BbITekaa
peuka Capsl-bynak u Bragana B o3epo bopoBoe, nexalee 3Ha4uTeNpHO HUXKe ero. I1o aTol peuke Moxk-
HO ObUTO Mpoexarh Ha Jnonke. Ha pexe I'pomotyxe, coenunstomieit ozepo boposoe ¢ ozepom bonbiioe
Yebaune, Ob11 Botonaa u ctosiau 4 mensHUIbl. O3epo bonbmioe Yebaube coenunsiiocs ¢ 03epom Maioe
Yebaube OBYMS MPOTOKAMHU, HA MECTE OJJHOTO M3 KOTOPBIX IMO3/HEE 00pazoBaioch 03epo MaitbasbIk.
Wznumek Boabl u3 o3epa bonbinoe Yebaube u3nuBaics yepes3 MpoTok B 03epo Akkoib (benenskoe) n
nanee B Yebak-Kynb u npyrue crenssie o3epia.

B konue XIX cronertus npekpartuiach cBi3b o3ep bonbioe Yebaube 1 Manoe Yebaube U OTHIHY-
poBaniock 03epo Maiibansik. [To cnoBam nepecenenien (ITnorposckuii u Jlembek, 1923 r.) mpousornuio
9710 nocsie 1878 I, Kkorna 3HAYMTEIbHO TOHU3UIICS YPOBEHD BO/IBI B 03€pax. [IpuMepHO B 3TO ke BpeMs
ypoBeHb o3epa lllyube MOHU3MIICS HACTONBKO, YTO peuka KbUIIakThl, BBITEKaBIIas B FO)KHOM KOHIIE,
norepsa ¢ HUM cBA3b (cTok nmpekparuics B 1920 ., Ho 1o 1930 r. mogiepkuBaics UCKyCCTBEHHO ISt
paboThI CTOSABLIMX HA PEUKE MEJIbHUILI.

. 5. Cnosuos B 1878 1. otmeuan, uto «Karapkons, boposoe u Illyube 1aBHO U3BECTHBI KakK Ipe-
BOCXOJ/IHBIE KYPOPTHI JUIsI C/1a00 TPYIHBIX M YaXOTOYHBIX ...», oAHaKo Jullib B 1910 r. nokTop Emenbs-
HOB OTKphIBaeT B bopoBoMm mepBblil caHatopuil u kymbiconeueOnuIry. K 1913 r. 3xech cobupanucek Ha
JIeYeHHeE 10 2 THIC. YeJIOBEK B IOJl, MpUe3Kas U3 OTAEIbHBIX yronkoB 3anagHoi Cubupu u [lpuypanbs.

[TosiBUNMCH J€THUE CaHATOPUU, MarasuHbl, CTOJIOBbIe, KnHOTearp. B 1920 roxy kypopt Obul Ha-
nuoHanusuposad. B 1920-1930 roxer kypopt bopoBoe mosyuni BEICOKYO U3BECTHOCTB, B 1938 rony
dororpaduu ¢ ero n306paxkeHneM ObUIH PEICTABIEHBI HA BCEMHUPHOIT BhicTaBKe B Hpro-Mopke.

Co Bpemenu obpazoBaHusi bopoBckoro jecHudecTBa U BOpOBCKOM JIECHOM ILIKOJBI BO3pacTaeT
BHUMaHHE K BOpoBOMYy cO CTOPOHBI OMCKHX €CTECTBOHUCIBITaTENIed U TOOOPHUKOB OXPaHBl IPUPOJIBI.
Cpenu HUX OJHUM U3 NEPBBIX 3aCIyKEHHO CUMTAETCs yueHblii-necoson B. b. bapeiesnes, koropomy
IIpUHAJUIeKaa [epBas MbIciab co3qanus B bopoBom 3anoBennuka. [1o ero nuunmaruse cocTosioch Mo-
cTaHOBJIEHHE JIeCHOro coBeTa M0 yNpaBIEHUIO 3€MJISIMU U TOCYAAPCTBEHHBIMU UMYILIECTBAMU AKMO-
nuHckoi, CeMunanaTnHCKol obnactel, koTopblil B ekadbpe 1915 roga BeiHec pemenne «O BbIIEICHUH
B MAMSITHUKH IpUpobI Kpsika Kokieray, ropel CHHIOXH M CKaJlbl ¢ 03€pOM AyIlbe-KyJlb, HAaXOIALINXCS B
Boposckom necanyecTBe». OHAKO 3TO MOCTAHOBIIEHHE HE OBIJIO BHIIIOIHEHO. B monHoi Mepe 3Ta unes
ocyiecTBuiack nocie 1925 rona, korna B bopoBoM OblT co31aH TocyJapcTBEHHBIN KypopT «bopoBoey.

Taxoke no nannuatuse B. B. bapeimesiiea B 1900-1917 rr. 6611 ipoBeaieH psn padot mo 6maroy-
cTpoiicTBy bopoBoro, mocTpoeHs! 1oporu 1no ceBepHomy depery o3epa bopoBoe 1 BOCTOUHOMY CKIIOHY
ropsl Kokieray («baiikanbckast 1oporay), KaMeHHBIH MOCT uepe3 peuky [ poMoTyxy.
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B xonne 1920-x nayane 1930 ronoB koMIiekc-
Has skcneauiusa. @. @. [lwummHrepa npemyoxuia
co3nath B bopoBckoM MaccuBe rocyaapCTBEHHBIM

3aMOBE/IHHUK.
Opranuzanus 3anoBeanuka «bopoBoe» Haua-
nace B 1935 rogy (IlocranoBnenune BIIUK ot
01.06.1935 r.). B mae 1938 ronga 3amoBeAHUK OBLIT
3aKpBIT, HA BCEH €ro TeppUTOPUU CO3JaH JIECXO3,
onHako yxe 27.06.1938 roga Cosnapkom Ka3zCCP
n K KII(6) BHOBb BOCCTaHOBUJIM €ro (CM. KapTy-

CXeMy).
3a BpeMs CyIIECTBOBAaHUS 3allOBEJIHMKA YHC-
JIEHHOCTh JKMBOTHBIX, OCOOEHHO KOCYIM U CYpKa,
3HaYUTENHHO Bo3pocia. B 1937 . B 6epe30BbIX KOJI-
Kax mosiBuiIcs 3asu-pycak. B 1938 r. B necax 3amo-
Be/IHMKA OblJIa YCTHENHO aKKIMMAaTH3UpOBaHa Oel-
ka-TesneyTka. 13 po16 B 1946 1. B 03. bopoBoe Ob1n
BBIMYIIEH Oanxamickui caszaH. ['He3IUIIUCh Takue
ToczanoBenuuk «BopoBoe» penKue NTULlbl, Kak 4YepHo300as rarapa, cepblii xKy-
paBib, YEPHBIN ANCT, )KypaBib-KpacaBka. B crersix
CTastMM BCTpedaIuch Apodsl u cTpeneTsl. LLnpoko ObUT peAcTaBiIeH MUP XUIIHBIX MTUI] — 3TO OEPKYT,
OpEJI-MOTHIIBHUK, OOJIBIION MOJOPIUK U JP.

B ronp1 BoitHbl B toc. bopoBoe Ol 3BakynpoBaHbl MHOTHE cOTpyaHUKH Akanemun HayK CCCP.
3nech Kuim U pabotanu kpynHeiimue yuensle — kak B. 1. Bepnanckuii, B. H. Cykaes, H. ®@. I'amanes,
C. A. bepnuureiin, I. C. Ctpymunun, B. M. Anekcees, H. /1. 3enunckuii. akanemuk B. H. Cykaues 03-
HAKOMMJICS C JIECOPACTUTEIHHBIMH YCIOBHSIMU U OITyOJTMKOBAJ O HUX JIBE CTAThU.

K coxanenuto, MOMCKY TapMOHUYHOTO COYETAHUS IPUPOJOOXPAHHON U PEKPEALIMOHHOM eATENb-
HocTu ObUTH nipepBaHbl B 1951 rony. Kak 1 MmHOTHE fpyTHe, 3anoBetHUK «bopoBoe» ObLT IMKBUINPOBAH.
Ha ero teppurtopuu B 1952 1. 66111 00pa30BaHbl JECX03 U ONBITHOE OXOTHUYBE XO3IHUCTBO (PUCYHOK 3),
U C 3TOT0 MOMEHTA MPUPOI0OXPaHHAs JEATEIBHOCTh U PAa3BUTHE KypOpTa MPOBOANUINCH ABTOHOMHO U
HECOMIaCOBaHHO.

Pucynok 3 — Pucynok 4 — 3aB03 K03eporos
Boposckoe secooxoTHHUbE X035HCTBO, 1962 I

B aT0T mepuos OOIBIIYI0 H3BECTHOCTD MOTYYHII OMBIT 10 aKKIMMATH3AIUU U PEaKKINMATH3AIHH
JKUBOTHBIX. bpuin 3aBe3ensl B 1960 1. B mopsike peakkimMaTuzauuu Mapaisl, 10 kozeporos (pucy-
HOK 4), B 1961-1963 romax — 17 apxapos. B nopsiake peakkinumaruzanuu B 1964 rony ObuTn 3aBe3€HBI
10 ocobeit Oyporo menBess. B mopsiake akkiimmMaTu3auy ObLUTH 3aBe3¢HBI TITyXaphb B 1965—-1968 ronax,
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eBporeiickuii O1aropoHbIi oJieHb B 1966 rony, kaban B 1972 roy, KOTOpbIe ceiidac CBOOOIHO OOUTAOT
Ha TEPPUTOPHUN HAIIMOHAILHOTO TTapKa.

B sToT e nepros B 03epa BopoBCKoii rpymiibl ObITH aKKIMMAaTH3UPOBAHBI HECKOJIBKO IIEHHBIX BU-
TIOB PBIO: PHITYC, TIEIISAb, CHUT, JIUHB, JII, Ca3aH, KapIl, TOICTOJIO0HK, OeIblii aMyp, CyIaK.

K cepennne XX Beka B pesyibrare M3MEHEHHH KIMMaTa M HETaTHMBHOTO BIIMSHHS aHTPOIIOTEH-
HBIX (DaKTOPOB (pacramnika HeJIUHHBIX 3eMelb, CBEACHUE JIECOB, MEPEBHITIAC, YBEIMUSHHE BOI03a00pa,
WHTEHCHUBHAs 0X0Ta) ucue3nu 000p, apxap, Mapaj, pocoMaxa, CHOMPCKUN KO3epor, Oypblii MeIBeb,
npoda, cTpernert, yepHo300as rarapa, KpacHo300asi Kazapka, KyApsBbIi NEIUKaH, YEPHBIN auCT, )KypaB-
Jb-KpacaBKa, cKoma, Oesiornia3blii HbIpOK, CaBKa, Je0eab-KINKYH, CHOMpCKas KIIylla, YepHbIM TypHaH.
KitoueBas pons B UCTOpUHM HAyYHOTO M3y4YeHUsI U ocBoeHUs npupossl CeBepHoro Kazaxcrana, B opra-
HU3AIIH 3]1€Ch MIEPBBIX MPUPOAOOXPAHHBIX U PEKPEAIIMOHHBIX YUPEKISHUH MPUHAIIISKUAT bopoBomy.

OCHOBHBIE BEXU UCTOPUH JIECHOTO X0O3HCTBa B BOPOBOM TaKOBBHI:

1898 1. —oOpazoBanue BOpOBCKOTO Ka3eHHOTO JIECHUYECTBA U BOPOBCKO JIECHOM IITKOJIBI;

1902 r. — mepBoe J1IecOyCcTpONCTBO BOPOBCKOTO JIECHUYECTBA;

1903 r. — necoycTpoicTBO AKBITOANCKOM JIECHON Jauu;

1918 r. — opranu3zanus bopoBcKoro yueOHOTO JIECHUYECTBA;

1919 1. — opranusanus 3010TOOOPCKOTO JIECHUYECTBA;

1924 1. — otkpbITHE BOPOBCKOTO JIECHOTO TEXHUKYMa;

1935 r. — opranuzanust bopoBCKOTo ToCyIapCTBEHHOTO 3allOBETHUKA;

1952 r. — nukBuaanusi bopoBckoro rocyaapcTBEHHOTO 3aMlOBEIHUKA;

1952 r. — opranusanus bopoBckoro necxo3a;

1953 r. — nukBunanust Kotypkynbckoro jiecxosa ¢ nepenadeit Tepputopuu bopoBckomy jiecxosy;

1953 r. — opranuzanus KoTypKy/nbCKOTO J€CHUYECTBA;

1957 1. — opranmzanus bopoBckoro oxorxo3siicTBa Ha 6aze bopoBckoro, Axpuibarickoro u Yueo-
HOTO JIECHUYECTB;

1957 r. — opranu3zanus 30J10TOOOPCKOrO JIECX03a;

1957 . — opranuzanus MupHoro u [Ipro3epHOro JISCHUYECTB B cOCTaBe 30JI0TOOOPCKOTO JIECX03a;

1959 r. — opranusanus bapmarmmHackoro onbITHOTO JiecHOTo X03sicTBa KasHUNIIX Ha 6aze Yueo-
HOTO JIECHUYECTBA;

1962 . — opranuzanus ONbITHO-IIOKA3aTEIbHOTO JIECOOXOTHUYBETO X035HCTBa «30J10TON O0op» Ha
6a3e 3010TOO0PCKOTO JIecx0o3a 1 BOpOBCKOTO OXOTXO0351CTBA;

1968 1. — opranu3anusi bopoBCKOTro J1€COOXOTHUYBETO X035 HCTBA;

1997 r. — o6pazoBanue [IpupoaHO-0310POBUTEIBHOTO JIECHOTO KOoMIUIeKca «bypabaiiy;

2000 r. — co3nan ['ocymapcTBEHHBIN HAITMOHAIBHBINA PUPOIHBINA Tapk «bypabaii».

HanmoHansHBIN MapK sSBISETCS TMPUPOTIOOXPAHHBIM TOCYAAPCTBEHHBIM YUPEKICHHUEM, BXOISIIIM
B CHCTEMY 0CO00 OXpaHSIEMBIX MPUPOTHBIX TEPPUTOPUI PECITyOIMKAHCKOTO 3HAYCHUSI M HAXOIAUTCS B
BeJleHnN YrpasieHus aenamu [Ipesunenta PK.

OcHOBHBIE 3a/1a4¥ HAIIMOHAJIBFHOTO Tapka «bypabaii»: coxpaHeHHe eTOCTHOCTH YKOCUCTEM, dTa-
JIOHHBIX ¥ YHUKAJIBHBIX MPUPOJHBIX KOMIUIEKCOB 1 O0BEKTOB, TAMSITHUKOB HCTOPUH, KYJIBTYpBI H JIPY-
I'HX 00BEKTOB HCTOPUYECKOTO HACIEIHS; BOCCTAHOBICHUE HAPYIIEHHBIX TPUPOIHBIX U UCTOPUKO-KYITb-
TYPHBIX KOMIUIEKCOB U OOBEKTOB.

B nacrosimiee Bpemst oO1iast 1ioaas HallmoHaIBHOTO Mmapka cocrasiset 129 299 ra.

3a 20 et 0O6pa3oBaHUs TTapKa MBI JOCTUTIIA MHOTOTO:

MpoBe/IeHa peKOHCTpYKIMs rieHTpasibHoro oduca ['HIII «bypabaiiy;

MIOCTPOEHA HOBAsl MMPOU3BOJICTBEHHAs 0a3a;

MOCTPOEHBI 3 HOBBIX KOP/IOHA,

MOCTPOCHBI TIETIIEXO0/IHAS U BEJIOCHIIETHAS IOPOKKHU C MOCTHKAMH M TIEPEX0IaMH KOTOpast 3alHIIa-
€T paCTeHUS U TI0YBY OT BBITANTHIBAHUSA U JCTPAJAINHN, 3T TOPOKKA BHOCUT BECOMBIN BKIIAJ B COXpa-
HeHue OnopasHooOpaszusi;

IpoBeIeHa PEKOHCTPYKIINS MTUTOMHUKA C CO3/IaHUEM OPOCHUTEIHHON CUCTEMBI;
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npoBeaeHo (pyHKIMOoHaabHOe 30HupoBanue Teppuropun ['HIIIT «bypabaii»;

YCTaHOBJIEHA OXpaHHAasi 30Ha BOKPYT HAIIMOHAJILHOTO Mapka oo1mei miomaasto 377 166 ra, kyna
BKJTIOYEHO MHOXKECTBO HACEJICHHBIX ITyHKTOB, CPEIM KOTOPBIX HamOosee kpymHbie T. Ll{yunHCK, Toc.
bypabaii, cena Karapkoib, Akbli0aii u 1pyrue;

yCTaHOBJIEHA BOAOOXPAaHHAs 30Ha /7151 8 03€p HALMOHAJILHOTO apKa;

OCYIIECTBJIEHO PACIIUPEHNE TEPPUTOPUU HAIIMOHAIBHOIO MapKa MyTeM NPUCOEIUHEHUS 3eMellb
I'Y JIX «bynanauHCKuAW»;

IIPOBEJICHBI JIECOBOCCTAHOBUTENIbHbBIE PA0OTHI Ha TUIOIIA M 851 ra, MOKPHITHIE JIECOM IUIOIIAIN 3a
20 neT yBenuuuiIuch 6osee uem Ha 65%:;

YUCJICHHOCTh JIMKUX KOTBITHBIX )KMBOTHBIX BO3pociia 6osnee yem Ha 60%;

oOHapy>KeH HOBBIN BUJ] 3eMHOBOAHON aM(pUOHUU, paHEE HUTE HE YIIOMSHYTHII;

paspabotan u yrBepxkaeH mian ynpasienus [ HIIIT «bypabaiiy»;

paspaboran macnopt ['HIIIT «Bbypabaii»;

paszpaborana cumBonuka [’ HIIIT «bypabaii»;

MIPOBEJICH MHULIMATUBHBINA HKOJIOTMUECKUI ayIUT Ha TEPPUTOPUHN HAIIMOHAIBHOTO NapKa;

MpoBe/IeHa MHBEHTapu3aIus (GpIopsl HAMOHAJIBHOTO MapKa;

MOJTyYeHa aKKpeIUTAIHs CyObeKTa HayYHOH 1 (MJTH) HayYHO-TEXHHUECKON IeATEIIbHOCTH;

13 YKcia MOoJBEAOMCTBEHHBIX opranu3anuil Yopasnenus nenamu pesunenta PK u ocobo oxpans-
eMBIX TPUPOAHBIX TeppuTtopuii pecrryonuku I'HIIIT «bypabait» ogHIM U3 IEPBBIX MPOILIO J0OPOBOIIb-
HYIO CepTU(UKAINIO B YaCTH CUCTEMBI YIIPABICHHUS KA9€CTBOM, CHCTEMBI MEHEKMEHTA OKPYKaroIIei
Cpelibl, KOHTPOJIS OXPaHbl TPY/Ia U 310pOBbs MEPCOHAA, CUCTEMbI YHEPIETUYECKOTO YIPABICHMUS;

JUIs paOOTHHUKOB HAallMOHAJILHOTO MapKa CO3/1aHbl BCE YCIOBUS JUIsl IPOAYKTUBHOTO TPy/Ja: BCE MOJ-
paszeneHuss OCHAIEHbl KOMIIBIOTEPHON TEXHUKOM, MOAKIIOYEHBI K IHTEpHETY M 3JIEKTPOHHOMU I10YTE;

MIOCTOSIHHO OOHOBJISIETCSl MaTe€pHaIbHO-TEXHUUYECKass 0a3za, OCHAILlEHUE COOTBETCTBYIOIIMX MOJ-
pazaesieHnil MoKapHOW TEXHHMKOHM, TPAHCIIOPTHBIMM M IUIABCPEACTBAMHU, COBPEMEHHBIMU CPEJICTBAMU
CBSI3H;

MHCTIEKTOPCKUH cOCTaB yBenn4eH Oonee yeM Ha 50% W momHOCThI0 obecriedeH (OPMEHHBIM 00-
MYHJIUPOBAHUEM;

paspaboTaHbl U YTBEpKIEHBI 29 TypMapuIpyTa;

BHE/IPSICTCS CUCTEMa paHHETO pacro3HaBaHus nmokapoB Smart National Park Burabay;

MpOBEIeHa MHBEHTApU3aIsl IOCTOPOHHETO 3eMitenoib3oBanus 1o rpanunam ['HIIIT «Bbypabaii»;

Ha 6 03epax 000PyI0OBaHbI THIPOJIOTUIECKHUE MTOCTHI, METEOCTAHIIUH.
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Summary. The article reviews the scientific and technical activities undertaken jointly by the Global Fire
Monitoring Center (Germany), the Sukachev Institute of Forest, SB RAS (Russia) and its Regional Central
Eurasia Fire Monitoring Center (RCEFMC), the Aerial Forest Fire Center Avialesookhrana (Russia), the Kazakh
Institute for Forest Resources Research and Burabai State National Natural Park, the Fire Management Resource
Center — Central Asia Region (FMRC-CAR) (Mongolia) and the Eastern Europe Fire Monitoring Center
(REEFMC) (Ukraine). It is stated that the scientific basis for decision making is available but has not been used
sufficiently for introducing practical management solutions or strategic approaches in forest and fire management
that would address the consequences of climate change. The paper summarizes the activities and discussions at the
science-policy-practitioners interface. It starts with the first scientific cooperation of boreal countries in the former
Soviet Union and the Russian Federation in 1991, reflects the process of scientific and technical consultations
since then, and ends at the launch of a research and development project entitled “Nature-based silvicultural and
fire management methods for increasing the resilience of pine stands to drought and wildfire” (RESILPINE) in
2020. The results of the scientific-technical consultations are calling for decisive political decisions and pragmatic
management solutions.

Keywords: forest fire management, prescribed burning, climate change.

Introduction. Sustainable management and protection of forest resources are key elements of
the forest policies of the countries temperate-boreal Eurasia. In the largest country of the region — the
Russian Federation, which hosts more than 1.3 billion hectares (ha) of forests — for more than a century
the prevention and control of all forest fires has been primary task of agencies responsible for forest
management and fire protection. Scientific evidence reveals that some forest types in the different
ecoregions of Russia’s territory have co-evolved with natural fires (lightning fires) and even human-set
fires. The effects of fire disturbances include removal of dead and live accumulated biomass, recycling
of nutrients, stand thinning and regeneration of forest stands. In some temperate-boreal forest types of
Russia, fire disturbances may create habitats for valuable biodiversity. Recurrent surface fires of low
intensity remove combustible materials and result in an overall reduction of the risk of severe and large
destructive fires, which are considered a threat to sustainable forest management and utilization, and
may lead to large, uncontrollable outbreaks of pests and diseases (Goldammer and Furyaev, 1996).

With the presence of natural fires over millennia some forest types can be classified as fire-tolerant,
fire-adapted or even fire dependent. Thus, a complete exclusion of fire from some forest ecosystems
is neither ecologically desirable, nor economically feasible. Considering the consequences of climate
change on forest and non-forest ecosystems in temperate-boreal Eurasia the country is challenged to
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maintain and properly manage long-term stable forest cover with management objectives that may differ
from the past. Apart of the continuing goal of managing highly productive forest new priorities should
be set, e.g. creation of forests of high resilience against climate extremes, biodiversity conservation and —
related to climate change — terrestrial carbon sequestration. Thus, a future forest and fire management
policy of Russia shall consider these challenges. New forest management and silvicultural practices must
include the integration of planned and prescribed natural and accidental wildfires, as well as prescribed
management fires (Goldammer, 2013a; Valendik et al., 2013).

The scientific knowledge on the basics of forest and fire ecology and on the projections of the
consequences of climate change on the future of forest ecosystems in temperate-boreal Eurasia is very
rich. Much of the research results have been published by the Russian scientists of the Sukachev Institute
of Forest in cooperation with their international partners.

Some of these research and development activities have been jointly planned and organized between
the Global Fire Monitoring Center (GFMC), the Aerial Forest Fire Center Avialesookhrana and the
Sukachev Institute of Forest. With the aim to bring the communities of scientists, practitioners and
decision makers together, some of the significant milestones were realized between 1991 and 2010:

—1991: Start of cooperation between Soviet fire management personnel and scientists in international
technical and scientific networks

—1993: First East-West scientific conference “Fire in Ecosystems of Boreal Eurasia” (Fire..., 1996)
at the Academy of Sciences, Siberian Branch, Krasnoyarsk, followed by the Fire Research Campaign
Asia-North (FIRESCAN): The Bor Forest Island Fire Experiment

— 1996 UNECE Conference “Forest, Fire and Global Change” in Shushenskoe

— 2000: International fire expert meeting and exercise “Baltic Exercise on Fire Information and
Resources Exchange — BALTEX FIRE 2000” in Finland

—2008: First International Central Asian Wildland Fire Joint Conference and Consultation “Wildland
Fires in Natural Ecosystems of the Central Asian Region: Ecology and Management Implications”,
associated with the First Central Asian Forest Fire Experiment in Mongolia

—2010: Regional Consultation on Transboundary Cooperation in Fire Management in Irkutsk.

2012-2014: Several national and regional consultations and international conferences addressed
the theme of integrated fire management from national (Russia) level to the global level (Goldammer,
2013b). In the frame of the scientific-technical cooperation between Russia and the Global Wildland
Fire Network, the results of cooperative science programs have been evaluated. The results show that
the scientific basis for decision-making is available but has not been used sufficiently for introducing
practical management solutions or strategic approaches in forest and fire management that would address
the consequences of climate change. This paper summarizes the steps taken to discuss these issues at the
science-policy interface. It starts with the “First International Fire Management Week” in Krasnoyarsk
in 2012 and ends with the launch of a project entitled “Nature-based silvicultural and fire management
methods for increasing the resilience of pine stands to drought and wildfire” (RESILPINE), a cooperative
research and development project by German and Ukrainian scientists.

1. The First International Fire Management Week — Russian Federation 2012. Between 2 and
8 September 2012 the “International Fire Management Week” was organized under the joint umbrella
of the Federal Forestry Agency of Russia Rosleskhoz and the Global Fire Monitoring Center (GFMC),
with financial support of the German Federal Ministry for Food and Agriculture (BMEL). Both countries
are cooperating partners under the bilateral Russian-German Agreement on Cooperation in Sustainable
Forest Management and under the framework of the UN International Strategy for Disaster Reduction
(UNISDR) and the UN Economic Commission for Europe (UNECE).

During this event the latest and up-to-date state of the art of fire ecology and advanced fire management
methods on the use of prescribed fire for wildfire hazard reduction in temperate-boreal Eurasia were
presented and discussed between scientists of the V.N. Sukachev Institute of Forest, practitioners and
policy makers at national level of the Russian Federation, and with representatives of the administrations
of Krasnoyarsk Krai.
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Figures 1-3 — The structure of forests and the amount of combustible materials (fuels) determine fire behavior
and fire impacts. For instance, non-utilized materials of thinning operations
or naturally accumulated fuels provide the energy potential for destructive crown fires

Figures 4-10 — Open natural pine and larch forests of Central Eurasia have been shaped by natural fires:
Recurrent short- to medium-interval surface fires (caused by lightning) historically shaped open,
wide-spaced forests characterized by a low potential of crown fires.

Evidence is given by dendrochronological (tree ring) analyses, which show the historic frequency of fires.
Example: The Bor Forest Island Fire Experiment, Krasnoyarsk Krai, Russian Federation
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Figures 11-12 — Surface fires in Burabai National Park (14 May 2020) and in Mongolia (16 April 2020):
If recurrent surface fire have kept the fuel loads at a low level, the severity of fires may not be sufficient to damage
or kill the stand. However, during extreme drought and deep burning humus layers the fires may weaken the trees
and attract secondary pests and diseases

Figures 13—15 — Prescribed burning for reducing
fuel loads in pine forests of Russia (2012) (left),
Mongolia (2008) (middle) and Ukraine (2015) (right) —
this technique simulates recurrent natural surface fires
and reduces the risk of crown fires and ground fires
burning deep in the organic layers and potentially
weaken or kill trees

For the first time a field demonstration on prescribed burning under canopy of a pine stand nearby
Krasnoyarsk was conducted for the public and media representatives were briefed about the objectives
of prescribed sub-canopy burning in pine forests. Attendees of this demonstration witnessed for the
first time that a prescribed low-intensity surface fire can be set in a forest to safely reduce surface fuels
without damaging the stand. An expedition to the site of Bor Forest Island Fire Experiment of 1993,
located between the settlements Yartsevo and Bor, demonstrated the concept of a long-term research
project of the consequences of a severe, high-intensity fire (FIRESCAN Science Team, 2013). The
experiment, scheduled for the 200-years research period 1992-2192, investigates the consequences of a

13



high-intensity forest fire, followed by secondary pests, on the regeneration of a natural forest. A Round
Table on the final day of the International Fire Management Week evaluated the seminar, the prescribed
burning experiment and the visit of the Bor Forest Island Fire Experiment (GFMC, 2013a).

The Krasnoyarsk 10-Point Programme on the Future of Fire Management in Russia.

The Round Table concluded that there is an urgent need to revise the policy and practice of fire
management in the Russian Federation, and agreed upon 10 recommendations:

1. Legal and other normative documents that are regulating forest management and forest fire
protection need to be complemented concerning the use of prescribed fires and prophylactic burning
under forest canopy.

2. Methodological guidelines for prescribed burning under forest canopy need to be developed at
federal level.

3. Educational programs for the training of forest firefighters and fire management specialists at
different educational levels need to be developed and approved at Federal level.

4. Programs of advanced continuous professional education for foresters on prescribed burning
need to be developed and approved.

5. Create the occupation categories “Forest Fire Fighter” and Fire Crew Leader in the tariff-
classification reference book.

6. Further scientific research concerning prescribed fires needs to be supported at Federal level.

7. The Order of the Federal Forestry Agency Ne 174 of 27 April 2012 “Approval of the normative for
forest fire management plans” need to be changed in the section on planning the prophylactic burnings at
forest district unit level and to determine the normatives for fire prevention operation plans in the 1-km
zone around settlements.

8. Concepts for the use of fire on agricultural and other non-forested lands of the Russian Federation
need to be developed.

9. A new system of statistical accounting and classification of types of forest and other vegetation
fires and their consequences needs to be developed, and appropriate changes to be made in the GOST
Ne 17.6.1.01-83 (approved by Decree of the State Committee on Standards, 19 December 1983).

10. International expertise in the field of fire management needs to be used, including the system of
statistical accounting and classification of vegetation fires proposed by GFMC.

2. The Second International Fire Management Week — Russian Federation 2013. Between 17
and 22 June 2013 50 scientists specialized in forest protection and regeneration from Russia, Germany,
Kazakhstan, Mongolia and Ukraine attended the International Scientific Conference and Field Experiment
entitled “Second International Fire Management Week —2013: Post-Fire Natural Regeneration of Forests
in Siberia and 20 Years Bor Forest Island Fire Experiment (1993-2013)".

The participants presented the results of scientific research on the fire ecology of forests in Siberia
and other regions of the world. Main attention was given to the role of natural and prescribed management
fires on the dynamics of forest development, with emphasis on the regeneration of forests and other
ecosystems after fire. The specialists in their presentations emphasized the role of fire as an ecological
factor influencing the growth, composition and regeneration of forest stands. It was pointed out that fire
may influence the stability of forests and enhance productivity, but also may have negative impacts on
the condition and the sustainability of forests.

The conference was held on the ship «M.Yu. Lermontov» cruising Yenisei River between
Krasnoyarsk-Yeniseisk-Yartsevo townships. The participants of the conference visited forest plots that
had been affected by fires in the past to evaluate the dynamics of forest regeneration. Special emphasis
was given to a visit of the Bor Forest Island where in 1993 a large fire experiment was conducted to
be followed by a 200 years research period (1993-2193). At the conference the monograph entitled
“Prescribed Burning in Russia and Neighbouring Temperate-Boreal Eurasia” was presented. The book,
which was prepared by an international group of scientists including the Sukachev Institute of Forest,
summarizes the last two decades of work in the field of prescribed fire and post-fire forest regeneration.
This scientific work demonstrates the profound scientific and technical experience in the use of fire in
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forests and includes the results of the first two decades of research on Bor Forest Island Experiment
(GFMC, 2013Db).

The conference participants highlighted:

1. Siberian forests have been shaped by wildfires in the past. These forest ecosystems bear rich
natural biodiversity and carbon stock and are of potential economic interest.

2. The role and the ecological consequences of wildfires are diverse:

While a single intense and severe wildfire may result in the destruction of a mature or an over-
aged stand, it also initiates regeneration. The subsequent development of a natural (non-managed) forest
depends on the fire return intervals and the interactions between fire, insects and diseases.

Some pine and larch forests exist only due to the influence of fire. Light coniferous forests regularly
affected by surface fires thus are less sensitive to crown fires.

3. In economically accessible forests a wildfire may cause a partial or total destruction and loss
of commercial timber. However, prescribed fire can prevent the outbreak of wildfires and has positive
impacts on composition and quality of forest stands.

4. Fire plays an important role in the regeneration of forests depending on the type of fire and effects
of fire and fire severity. Post-fire regeneration on Siberian burned areas in general was successful. This
has been proved by results of the Bor Forest Island Fire Experiment and sites surveyed by expedition
members.

5. Prescribed burning in forestry can be used for:

— reduction of fuel loads;

— cleaning clearcuts;

— site preparation for regeneration;

— improving forest sanitary conditions.

6. Forest fires burning under specific conditions and proper management could be regarded as a
prescribed management fires.

The conference participants endorsed the validity of the recommendations of the First International
Fire Management Week of 2012. Taking into consideration the conducted research and the presented
reports at the Second International Fire Management Week the participants proposed to:

1. Develop monitoring technologies for post-fire regeneration by enhancing the capabilities of the
Satellite Fire Monitoring System of Rosleskhoz.

2. Develop a new methodology to evaluate the necessity of reforestation of burned areas.

3. Develop recommendations to carry out activities for restoration of forests damaged by fires.

4. Develop evaluation criteria of a selective approach towards forest fire suppression taking into
consideration the fire management zoning and forest health conditions.

5. Develop new techniques to evaluate economical losses caused by forest fires.

6. Develop decision-support software for forest fire suppression.

7. Revise the current forest and fire management terminology considering the amendments in the
forest legislation and scientific and technical advances.

8. Provide appropriate information to the general public about the positive role of controlled fire in
natural regeneration and about the real situation related to reforestation of burned areas.

9. Initiate research concerning post-fire regeneration in burned areas of different ecosystems continue
long-term post-fire research in different ecosystems including the Bor Forest Island Fire Experiment site.

10. Ensure involvement of young specialists for continuation of long-term scientific studies in forest
conservation, protection and reproduction.

3. International Congress “Forest Fire and Climate Change: Challenges for Fire Management
in Natural and Cultural Landscapes of Eurasia” — Russian Federation 2013. Following the two
Fire Management Weeks in Krasnoyarsk an international congress was organized which addressed the
consequences of climate change on fire regimes and fire management entitled “Forest Fire and Climate
Change: Challenges for Fire Management in Natural and Cultural Landscapes of Eurasia”, held in
Novosibirsk, Russia, 11-12 November 2013. The rationale for organizing the congress was that recent
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wildfire episodes in temperate-boreal Eurasia have resulted in severe environmental damages, high
economic losses and considerable humanitarian problems. Several key issues affecting wildland fire in
the cultural landscapes of temperate-boreal Eurasia have been identified:

— Increasing rural exodus and urbanization of rural populations, resulting in:

abandonment of traditional land cultivation (agriculture, pastoralism, forestry);

subsequent encroachment of weeds, shrubs and forest — resulting in increasing wildfire hazard;

reduction of the rural work force, including availability of rural firefighters;

—Limited fire management capabilities in some countries due to the historic division of responsibilities
of public services and land owners;

— Lack of regulations and responsibilities in fire management on agricultural lands and at the
interface between wildlands and residential areas;

—Re-privatization of formerly nationalized forests resulting in vacuums of forest and fire management
in smallholder forest estates;

— Weakened capacity over forestry and decreased fire management capabilities in many Eastern
European and Central Asian countries as a consequence of the transition of national economies, often
associated with the uncontrolled or illegal forest use and increase of related wildfires;

— Increasing occurrence of wildfires affecting the perimeters of metropolitan areas, settlements and
developments dispersed throughout rural landscapes;

— Secondary problems associated with wildfires, e.g. those burning on territories contaminated
by radioactivity and remnants from armed conflicts (e.g. unexploded ordnance, land mines, uranium-
depleted ammunition); or wildfires affecting agricultural lands treated with pesticides; landfills, other
industrial waste and structures containing hazardous materials, especially at the urban/residential
perimeters;

— Impacts of smoke pollution on human health and security;

— Transboundary consequences of emissions from wildfires and excessive burning in agricultural
lands on the atmosphere and terrestrial systems, notably the transport and deposition of black carbon to
the Arctic environment;

— Consequences of climate change resulting in extended periods of extreme drought and heat, with
a consequent increase of the risk of occurrence of large, intense and severe wildfires;

— Increasing ecosystem vulnerability to wildfires, e.g. consequences of climate change will result in
the transformation of former fire-free or fire-protected natural ecosystems, such as peat bogs and high-
altitude mountain ecosystems, to ecosystems becoming vulnerable to wildfire and increasingly become
affected by wildfires.

The assessment of changing fire regimes and the increasing vulnerability of society as well as the
responses required by public policies and action by local administrations were discussed at the congress,
which was organized under the auspices of the United Nations International Strategy for Disaster
Reduction (UNISDR), the Global Wildland Fire Network and the UNECE/FAO Team of Specialists on
Forest Fire as a cooperative endeavor of the:

State Duma Committee on Natural Resources, Environment and Ecology;

Ministry of Emergency Situations (EMERCOM);

Federal Forest Agency Rosleskhoz, Siberian Federal District;

Government of Novosibirsk Oblast;

Global Fire Monitoring Center (GFMC).

Both the exhibition and the congress brought together four major groups to exchange views and
sectoral contributions towards preparing the Eurasian region to the changing climate and environment:

Scientists from Russian universities and the Academy of Sciences and their partners from scientific
institutions abroad transmitted their messages to the representatives of decision-making authorities.

Representatives from non-government organizations provided the views and contributions of civil
society to define future solutions to fire problems.
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Decision-making authorities from Siberian Federal District (regional forest services, institutions
belonging to the ministries of emergency situations, aerial firefighting services) reported on the changes
occurring in fire regimes and the necessity of establishing transparent monitoring and reporting
mechanisms as well as the need to broaden the scope of fire management from the current focus on
forests only to a broader, landscape-level approach.

The Russian and international industries displayed and demonstrated advanced tools for fire
management.

The Congress themes included high-level contributions by scientists and representatives of non-
government organizations from the Russian Federation and from neighboring countries of Eurasia and
from North America, including Canada, Germany, Kazakhstan, FYR of Macedonia, Mongolia, South
Korea, Turkey, Ukraine and the United States of America, who addressed:

Regional climate change in Eurasia and North America: Observed trends and modeling of the future.

Impacts of climate change on Eurasian landscapes (forests, wetlands and peatlands, steppes and
grasslands).

Challenges and new approaches for forest management and fire management under changing socio-
economic and environmental conditions.

Fire management in agricultural lands.

Participation of civil society in fire management (fire prevention, defense of villages and rural assets
against wildfires, volunteers).

Public policies and strategic planning in fire management.

The scientific-technical presentations and discussions confirmed the above-mentioned key
problems, which were the reason for organizing the congress. The participants addressed the following
high-priority problems:

Climate change is reality and already resulting in an increase of wildfire occurrence and area burned.
The future of climate change will result in extremely dangerous fire situations in Russia and neighboring
countries of Eurasia, as well as to North American forests and other lands.

The protection of some forest ecosystems against destructive fires, however, should not continue to
focus on complete fire exclusion only. The traditional approach of prevention and suppression all fires
needs to be replaced by fire management systems, in which natural fires and prescribed burning will be
integrated if such fires have a positive influence on forest stability and the economic and social functions
of forests.

On the other hand, current excessive and unnecessary agricultural burning practices are recognized
as one of the main sources of wildfires, which ignite forests and other lands (especially peatlands) and
result in severe environmental damages, including air pollution.

Obligatory federal plan on implementation of prophylactic burns has to be excluded from the list of
normatives for forest fire management plans as it was pointed out in the “Krasnoyarsk 10-point programme
on the future of fire management in Russia” accepted at the First International Fire Management Week
held in Krasnoyarsk in 2012. Decisions on the possibility to use prescribed burns, their types and volumes,
should be made only by forest district managers. They should take into consideration the necessity to
burn, current weather conditions, and level of preparedness of people, finances and equipment needed.
Otherwise the planned volume of prescribed burns wouldn’t be implemented with proper quality, and
works can frequently lead to spontaneous uncontrolled burning.

Smoke pollution generated by agricultural burnings and by wildfires in peat lands and forests nearby
settlements and urban centers constitutes a high threat to human health and security.

There are transboundary, global effects of fire emissions, such as the transport of particle emissions
to the Arctic environment where the deposition of black carbon accelerates the melting of snow and ice.

Rural exodus and abandonment of agricultural lands contributes to increasing wildfire hazard and
negatively impact sustainable land and forest management, and the defense of rural assets, including
villages, against destruction by wildfires.
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Despite the existing legal prohibition of agricultural burning, the reality is that there is limited law
enforcement and hence little or no true control over agricultural burnings due to lack of clear institutional
responsibilities.

Solutions for alternatives to burning of agricultural residues are practiced internationally. However,
throughout Eastern Europe and Central Asia they are either unknown or cannot be implemented due
to the weak economic conditions of agricultural enterprises. As a result, burning seems to be the only
economically feasible way to dispose of agricultural residues. Existing subsidies for agricultural producers
is very small compared to those that are available in the European Union. Agricultural extension and
capacity building services in applying alternatives to burning do not exist.

Only now has it been recognized by State authorities that the true number of wildfires and the areas
of all ecosystems affected by fire are much higher than previously reported by official sources. A new,
transparent monitoring and reporting system using satellite assets needs to be developed.

There is no adequate training of personnel responsible for new approaches of fire management in
forests, agricultural lands and village defense.

Governments need to prepare their nations at local to regional levels to cope with the current and the
future threats, which are likely to increase. Large, targeted investments are required now to be prepared
for a future that will be characterized by climate extremes and extreme wildfires.

Recommendations. By referring to the First and Second International Fire Management Weeks
held in Krasnoyarsk in 2012 and 2013 the congress participants recommended the following to the
decision-making bodies in Russia and suggest neighboring countries of Eastern Europe and Central-
Eastern Eurasia also review these recommendations and consider their application (GFMC, 2013c¢):

1. The governments of Russia and the neighboring countries are alerted and warned by the scientific
and the professional fire management community that the threat from wildfires in the region will become
increasingly dangerous in the coming years as a consequence of climate change and socio-economic and
demographic changes.

2. The development and application of advanced technologies of satellite remote sensing systems
must be supported to obtain precise and reliable information about the number, size and impacts of fires
in all ecosystems (forests, wetlands, agricultural lands, pastures and other vegetation) as well as their
secondary consequences such as fire emissions affecting the quality of atmosphere and human health;
and provide these data and information to the authorities and the public in a transparent way.

3. In order to reduce the negative effects on environment and human health and in complying
with the Gothenburg Protocol to the UNECE Convention on Long-Range Transboundary Air Pollution
(LRTAP) the extent of unnecessary burning of agricultural, pasture and steppe ecosystems must be
reduced by:

Review and further development of the legislation, law enforcement and management responsibilities
of authorities concerning the use of fire on agricultural and pasture lands, as well as on abandoned
agricultural lands;

Review and promotion of alternatives to agricultural burning by rural extension services;

Introduction of subsidies for supporting the agricultural sector to apply alternative technologies,
following the examples of subsidies in the European Union.

4. Rural communities must be supported in the self-defense of rural assets (farms, villages,
recreational sites, infrastructures) against wildfires by the:

Establishment of structures for homeland defense against wildfires;

Provision of appropriate training, equipment and insurance of volunteers active in rural wildfire
defense.

5. Fire management plans for protected areas, which consider the vulnerability of some ecosystems,
and the fire tolerance or fire dependence of other ecosystems, must be developed.

6. Special attention must be given to develop capacities to manage wildfires occurring on vegetated
lands that are contaminated by radioactivity, chemical and other industrial deposits or threatened by
military assets including unexploded ordnance stemming from armed conflicts or military training.
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7. Urban and rural areas must be prepared to protect populations against the adverse effects of
wildfire smoke pollution; and publish transparent and open data about people affected by smoke pollution
(hospital admissions, premature deaths).

8. A dialogue must be established at regional level between relevant agencies that encourages
participatory approaches by inviting representatives of civil society to define fire management solutions
at landscape levels (including forests, agricultural lands, abandoned agricultural lands, other lands).

9. Fire Management Resource Centers must be established at regional level which will train
professionals and volunteers in fire management, disseminate information to the public on early warning
and real-time information on ongoing wildfires, and facilitate mutual support between neighbouring
regions in wildfire emergency situations.

10. The authorities of the Russian Federation shall acknowledge the recommendations of the
International Fire Management Weeks organized in Krasnoyarsk Krai in 2012 and 2013, which addressed
the need to reform the approaches in the management of forest fires.

The participants underscored the regional and transboundary significance of the themes addressed
by the Congress and the recommendations made by the participants of the Congress. They therefore
suggested that these recommendations be forwarded for consideration in the deliberations at the UNECE/
FAO Regional Forum on Cross-boundary Fire Management (United Nations, Geneva, 28-29 November
2013), which was sponsored by the German Federal Ministry of Food and Agriculture (BMEL).

Reality 2020. The years after issuing the Novosibirsk Warning revealed an acceleration of the
consequences of climate change on wildfire risk. The fire danger warning systems of the Russian
Federation and the Eurasia Experimental Fire Weather Information System show the situation in July
2020. The meteorological fire danger in the Northern Latitudes — in the subarctic belt of Eurasia — is
increasing (figures 13 and 14).
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Figures 16—17 — Fire danger warning maps of the Russian Federation and the Eurasia Experimental Fire Weather
Information System predicting the wildfire risk for late June and early July 2020

Figure 18 — Locations of wildfires in the Russian Federation derived from satellite sensors and processed
by the Regional Central Eurasia Fire Monitoring Center (RCEFMC), Forest Fire Research Laboratory,
V. N. Sukachev Institute of Forest, SB RAS. The map shows high fire activity in the Northeast of the country,
both in forests and subarctic tundra ecosystems. The map mirrors the high meteorological fire danger
in the Northeast as forecasted (exemplarily) for end of June / early July 2020 (figures 16 and 17)
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4. UNECE Regional Forum on Cross-boundary Fire Management (2013) —- Recommendations.
The results of the two Round Tables and the Novosibirsk were conveyed to the United Nations at the
occasion of UNECE/FAO Regional Forum on Cross-boundary Fire Management, which was held at
the United Nations in Geneva in November 2013. The forum released — among other — the following
recommendations (extracts) (UNECE/FAQO, 2013):

Promote the understanding of and the response to the transboundary effects of fire

The cross-boundary effects of wildfires require jurisdictions at all levels to cooperate in fire
management and to define collective solutions. While prime emphasis should be given to cooperation
in fire management between jurisdictions sharing common borders, the long-range consequences of
fire emissions are calling for strengthening existing and, if necessary, developing additional protocols
addressing the reduction of adverse consequences of wildfire at international level. This call is
supported by the UNECE Convention on Long-Range Transboundary Air Pollution (LRTAP) and the
recommendations from the international congress “Forest Fire and Climate Change” (Novosibirsk,
11-12 November 2013).

Expanding the scope and strengthening of international cooperation in fire management

The formal phasing out of the Team of Specialists coincides with the current and with foreseeable
future increase of wildfire problems globally. This combination of factors inspires the call for further
development of the voluntary and institutional regulatory framework directly tasked with building
resilience of nations and communities within the UNECE region to wildfire emergencies and disasters by
enhancing national and collective regional fire management capability through international cooperation.
This is calling for the development of a voluntary regulatory institutional and policy framework aimed at
building resilience of nations and communities within the UNECE region.

Application of a holistic approach to wildland fire management

Any recommended measures in building resilience of nations and communities to wildfire require
a holistic approach to integrated fire management and wildfire risk reduction. This approach must
include activities directed at wildland fire prevention, preparedness, response and post-fire recovery and
restoration at landscape level including all ecosystem types, land uses and land tenure. Emphasis should
be given on people-centered (participatory) approaches.

Adoption and continued development of the International Wildfire Support Mechanism (IWSM)

The Forum proposes to establish an International Wildfire Support Mechanism (IWSM) for the
UNECE Region and globally, that will assist nations to improve their capacity and resilience to wildfire.
The mechanism will provide a platform / framework from which to cascade improved knowledge, good
practice, experience and training throughout the global wildfire community for the benefit of all.

5. Launch of the “International Wildfire Preparedness Mechanism” (IWPM) in Kazan,
Tatarstan (2014) and the follow-up. One year later the “International Wildfire Preparedness Mechanism”
(IWPM) was presented and launched at the 72" session of the UNECE Committee on Forest and the
Forest Industry, which was held in Kazan, Republic of Tatarstan, Russian Federation. A message, based
on the aforementioned cooperative global analysis “Vegetation Fires and Global Change” (GFMC,
2013), was submitted to the 20th session of the Conference of the Parties of the UNFCCC and the
10th session of the Conference of the Parties (COP) serving as the Meeting of the Parties to the Kyoto
Protocol (Lima, Peru, December 2014). This COP was decisive for developing the International Climate
Treaty of 2015. The message to the international community was entitled:

Vegetation fires increasingly dangerous in an insecure climate

In many ecosystems across the world, fire is a natural and essential force in maintaining the structure
and health of ecosystems that are susceptible, tolerant of, adapted to, or dependent on either natural or
human-caused fires. In many rural regions fire is an important land management tool embedded in the
culture of many societies in the developing world.

However, fire is uncommon and unnatural in many ecosystems, such as fire-sensitive tropical rain
forests and peat lands, where its current application is causing widespread vegetation damage and site
degradation.
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According to some satellite remote sensing studies, wildland fires affect between 3 and 4 million
square kilometres (300-400 million hectares) globally every year. Other studies push this figure further
estimating the total annual global area burned at more than 600 million hectares.

Vegetation fires are a significant source of atmospheric pollutants, affecting air quality and human
health on a local as well as regional scale. Smoke aerosols perturb regional and global radiation budgets
through their light-scattering effects and influence cloud microphysical processes.

For some atmospheric pollutants, vegetation fires rival fossil fuel burning as a source of atmospheric
pollution. On a global scale, fire frequency, fire intensity and emissions from burning biomass change
according to climate variation and land use. Several climate model-based studies indicate that future
fire activity is likely to increase markedly across most tropical biomes, Mediterranean climate areas,
temperate biomes and the boreal zone. The principal driver of this increase will be a combination of
reduced rainfall, extended droughts and higher temperatures.

In 2013 the UNECE decided to phase out the UNECE/FAO Team of Specialists on Forest Fire
by 31 July 2014 after it had successfully completed its mission. In the rationale for this decision the
UNECE stated: The Regional Wildland Fire Networks covering the UNECE Region would continue to
represent the interests of UNECE Member States in the Global Wildland Fire Network and the Wildland
Fire Advisory Group and its associated bodies and activities. At the 72" session of the United Nations
Economic Commission for Europe (UNECE) Committee on Forest and the Forest Industry, held in
November 2014, the Global Fire Monitoring Center (GFMC) presented the conclusions of the work of
the UNECE/FAO Team of Specialists on Forest Fire.

Two years later, fire management experts working for the Council of Europe (through its European
and Mediterranean Major Hazards Agreement) and the Organization for Security and Cooperation in
Europe (OSCE) to re-establish a Regional Team, which would serve the Member States of the Council
of Europe — in continuation of the mission of the former UNECE/FAO Team. It was also proposed that
such a newly established Team would work in close cooperation with the UN Office for Disaster Risk
Reduction (UNISDR) and the UNISDR Global Wildland Fire Network / Wildland Fire Advisory Group,
as well as with the OSCE participating States through the OSCE Secretariat. On 30 October 2017, the
GFMC proposed the establishment of a Eurasian Team of Specialists on Landscape Fire Management
and to discuss and decide this proposal at the Joint Meeting of Directors of Specialised Centres and
Permanent Correspondents of the EUR-OPA Agreement (Paris, 6-7 November 2017). The Team would
be tasked to enlarging its scope of work from addressing Forest Fires to deal with the increasing
complexity and interaction of fires affecting the intermix of natural landscapes, cultural landscapes and
the industrial/urban landscapes of Europe that are becoming increasingly vulnerable to wildfires. The
Eurasian Team of Specialists on Landscape Fire Management would work under the auspices of the
GFMC in its function of the GFMC as a Specialized Euro-Mediterranean Centre under EUR-OPA and in
continuation of its regional work under the OSCE and the global agenda of the UNISDR, currently and
specifically addressing and supporting the implementation of the Sendai Framework for Disaster Risk
Reduction 2015-2030.

The proposal was endorsed by the Joint Meeting of Directors of the Specialised Centres and
Permanent Correspondents of the EUR-OPA Agreement and the participants of the International
Conference “Protection of Human Settlements and Social Infrastructure from Wildfires” jointly organized
by EMERCOM of Russia and UNISDR in Moscow, 14-15 November 2017. The inauguration meeting
of the Team took place at the GFMC in 2018. The Team is coordinated and facilitated by the GFMC and
the four Regional Fire Monitoring Centers / Regional Fire Management Resource Centers in the Regions
of Southeast Europe / Caucasus, Eastern Europe, Central Asia, and Central Eurasia (covering central-
eastern part of Russia and all neighboring Central Asian countries) which have been set up between 2010
and 2019 by the GFMC and seed funding of the Council of Europe / EUR-OPA and the OSCE, i.e. the:

— Regional Fire Monitoring Center for SE Europe / Caucasus (RFMC) (Skopje, the former Yugoslav
Republic of Macedonia);

— Regional Eastern European Fire Monitoring Center (REEFMC) (Kyiv, Ukraine);
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— Fire Management Resource Center — Central Asia Region (FMRC-CAR) (Ulaanbaatar, Mongolia);

— Regional Central Eurasia Fire Monitoring Center (REFMC) (Krasnoyarsk, Russia).

The main tasks of the Team will include:

— Provision of scientific-technical expert advice and guidance of governments and specialized
agencies of Europe, with emphasis on the regions of Eastern Europe, South Caucasus and Central Asia,
in developing national fire management policies and derived implementation strategies and action plans;

— Provision of expert advice in the development of cross-sectoral / inter-agency collaboration
mechanisms in landscape fire management;

— Provision of scientific advice in transdisciplinary landscape fire research;

— Provision of expert advice and inputs in capacity building for specialized agencies and civil
society, notably at community and volunteer levels, both at national and regional levels;

— Facilitation of enhancing inter-operability, effectiveness and efficiency of transboundary, regional
and cross-regional cooperation in fire management.

6. The 6™ International Wildland Fire Conference and the 21** Conference of the Parties
of the UN Framework Convention for Climate Change (COP 21). The 6" International Wildland
Fire Conference held in 2015 in Pyeongchang, Republic of Korea preceded COP 21 and released the
“Pyeongchang Declaration on Fire Management and Sustainable Development” (Pyeongchang, Republic
of Korea, 16 October 2015).

The conference, which was held under the auspices of the United Nations International Strategy for
Disaster Reduction (UNISDR) and the Food and Agriculture Organization of the United Nations (FAO),
was attended by government officials, scientists, professionals from civil society from 73 countries, and
by UN agencies and other international organizations. The conference evaluated global wildland fires
of the past, the status and achievements of contemporary fire science and fire management, and looked
into the future of a changing world and changing fire regimes. Conference participants discussed how
science and management could address the challenges ahead, to contribute to the implementation of the
Sendai Framework for Disaster Risk Reduction 2015-2030, to assist countries to achieve the Sustainable
Development Goal 15 and to deliver inputs to the 21% Conference of the Parties of the UN Framework
Convention for Climate Change (COP 21) (December 2015).

The conference participants expressed strong concerns over the impacts of climate on fire regimes,
the contribution of vegetation fire emissions to climate change, the application of fire in land-use change,
the accumulating effects of global change on fire regimes, and increasing impacts of fire on society,
notably on human health and security. Looking forward, participants suggested increasing international
cooperation and response mechanisms, exchange of information and technical and scientific expertise.
Based on inputs from the conference participants through regional and thematic statements, a Conference
Statement summarized the concerns, the need for action and an envisaged scenario of implementation
(Annex to the Declaration). In summary, and in the collective international interest, the conference
appeals to the international community to consider two tiers of response (GFMC, 2015):

International policies and concerted action: Collective international efforts are needed to address
impacts of vegetation fires that are of transboundary nature and currently affecting at an unacceptable
level common global assets such as atmosphere and climate, natural and cultural heritage, and human
health and security. Systematic application of principles of Integrated Fire Management (IFM), based
on the wealth of traditional expertise and advanced fire science, contributes to sustainable land
management, ecosystem stability and productivity, maintenance and increase of terrestrial carbon
stocks, and reduction of unnecessary emissions of pollutants that affect human health and contribute
to climate change. The COP 21 is encouraged to acknowledge the role and endorse the support of IFM
as an accountable contribution to reduce greenhouse gas emissions, maintain or increase terrestrial
carbon pools in all vegetation types and ensure ecosystem functioning.

Capacitation of nations to address the challenges in fire management: In order to implement
IFM there is a demand for capacity building, investments and outreach work at global level. Since
traditional and advanced knowledge of IFM principles is available for all vegetation types, the systematic

23



application of IFM, notably community-based fire management approaches, could be promoted by
exchange of expertise between countries. The development of regional programmes and / or resource
centres for capacity building including training in fire management should be supported by countries
and international organizations. Bilateral agreements and multilateral voluntary exchange instruments
should also be supported.

This appeal (or recommendation) was explicitly targeted to the 21 Conference of the Parties of
the UN Framework Convention for Climate Change (COP 21). The delegation of the Republic of Korea
presented these recommendations at the COP 21. The World Climate Agreement, as signed at the UN in
2016, in Decision 55 and Article 5 refers to the need of action to conserve and enhance, as appropriate,
sinks and reservoirs of greenhouse gases as referred to in Article 4, paragraph 1(d), of the UN Framework
Convention on Climate Change (UNFCCC), including forests.

7. The 7™ International Wildland Fire Conference, Campo Grande, Brazil, November 2019:
Call for Building Sustainable and Fire-Resilient Societies and Landscapes. The 7" International
Wildland Fire Conference “Facing Fire in a Changing World: Reducing Vulnerability of People and
Landscapes by Integrated Fire Management” took place in Campo Grande, Mato Grosso do Sul, Brazil,
between 28 October and 1 November 2019. The conference was attended by more than a thousand
government officials, scientists, practitioners, the private sector and civil society from 37 countries, and
by UN agencies and other international and regional organizations. The 7" conference in Brazil evaluated
three decades of international cooperation facilitated by these conferences, their aim to create a global
science-policy-practitioners interface, the achievements and the gaps in fire management globally. The
Campo Grande Statement sent out another alert to the public and to policy makers, very much in with
the outcomes of the Novosibirsk Conference of 2013. The conference participants concluded (GFMC,
2019):

In response to fire and smoke episodes, people around the world are becoming concerned about
wildfires. The participants of the conference confirmed that in many regions of the world, wildfires are
a growing threat to communities and to natural, cultural, rural, urban and industrial landscapes. The
problem is increasing due to the consequences of social, economic and ecological change (land-use
change, demographic change, ecosystem degradation), as well as climate change. This is impacting
human health and security and resulting in the loss of public and private assets, including critical
infrastructure. Current risk governance and institutional arrangements are inadequate to cope with this
growing trend. Cross-sectoral approaches are required.

The paradigm of addressing the problem through individual and disconnected services and actions
in fire prevention or suppression should be reframed. Unified and integral planning must ensure and
strengthen societal, environmental and economic resilience to landscape fires by addressing:

— Risk governance and ownership;

— Dialogue of knowledge, including traditional and indigenous knowledge;

— Gender, diversity and inclusion;

— Socioeconomic innovation in rural landscapes, favoring nature-based solutions;

— Strengthening local action;

— Creation of resilient ecosystems and communities.

Decision-making must be evidence-based and supported by monitoring and evaluation systems.
Implementation should be coherent, cohesive and coordinated.

The integrated cross-sectoral approach described above supports the Sustainable Development
Goals, the goals of the Paris Agreement and the Sendai Framework for Disaster Risk Reduction 2015-
2030. This approach would be further strengthened by an appropriate United Nations instrument.

8. Nature-based silvicultural and fire management methods for increasing the resilience of
pine stands to drought and wildfire in Ukraine — the RESILPINE project. The consequences of
regional climate change on the future of Ukrainian Forests is uncertain. The uncertainty refers to the
impact of climate variability on the natural potential vegetation (including forest) types to evolve, the
species composition of forests and their resilience to biotic and abiotic stress factors, such as pests and
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disease, extreme wind events and wildfires. The project “Nature-based silvicultural and fire management
methods for increasing the resilience of pine stands to drought and wildfire in Ukraine” (RESILPINE),
which was initiated in 2020, aims at testing two nature-based solutions aimed at enhancing wildfire
resilience of natural and planted Scotch pine (Pinus sylvestris L.) forests. In addition, the conservation
and restoration of non-forest (open land) ecosystems of high conservation value, which are threatened
by invasion / encroachment of tree cover, will be included.

Under these circumstances, testing nature-based solutions aimed at enhancing wildfire resilience of
natural and planted Scotch pine (Pinus sylvestris L.) forests are important. In addition, the conservation
and restoration of non-forest (open land) ecosystems of high conservation value, which are threatened
by invasion / encroachment of tree cover need additional attention as well. We consider following
methodologies to be tested during over the project period of two years:

Wildfire risk reduction of pine forest by enrichment with broadleaved species

Pine forest plantations established in Central Europe during the 19" and 20" centuries have resulted
in the formation of stands that are highly susceptible to fire, i.e. characterized by high wildfire hazard
(due to high fuel loads / high loads of easily combustible materials), characteristics of microclimate
(rapid desiccation / fuel moisture reduction in periods of precipitation deficits / drought). Experience in
Germany reveals that underplanting (under canopy) / enrichment of pure pine stands with broadleaved
species such as beech (Fagus sylvatica L.) results in an understory microclimate of higher humidity and
a shaded understory characterized by a litter and humus layer of reduced flammability. The experiences
gained in Germany could be evaluated and experimental stands in Ukraine established.

Wildfire risk reduction of pine forest by applying nature-based integration of prescribed
burning

In Ukraine extended areas of lands have been afforested by Scotch pine (Pinus sylvestris L.). These
stands are located within the natural range of this species (stretching from Scotland in Western Europe
to the Far East of the Russian Federation). Similar to Central Europe these forest plantations have been
established with up to 30,000 to 40.000 seedlings / ha historically, more recently between 7,000 and
8,000 seedlings / ha, and subsequent silvicultural treatment aiming at producing limbless high-quality
lumber. Consequently, these stands are characterized by high fuel loads including ladder-fuels, allowing
the development of surface fires and crowning fires of high intensities, especially in the young and middle
age classes. In addition to the high wildfire risk these stands are prone to windthrow and windbreak due
to the crown shape in higher age classes.

In the natural range of Pinus sylvestris in Central Asia (Siberia and adjoining regions of Mongolia,
Kazakhstan and Northern China), natural pine forest ecosystem of the “light taiga” have been shaped by
recurrent natural (lightning-caused) wildfires. Dendrochronology and stand analyses have revealed that
these fires have significantly shaped the formation of open, park-like stands, characterized by solitaire-
type of tree stands with low fuel loads and crown shapes. Reduced numbers of individual trees per ha also
result in reduced water competition. These features make these open pine stands resilient to wildfires,
extreme wind events and drought, especially under continental climate conditions and poor sites.

Safeguarding biodiversity of open land ecosystems of high-conservation value against invasion
of trees and development of forest

While the protection and securing of forests of Ukraine in a changing climate era will receive high
attention, the role of open-land ecosystems, such as grasslands that are providing resting and breeding
ground for bird populations, or dwarf shrub ecosystems like heathlands (e.g., Calluna vulgaris) that
bear floristic and faunistic habitats of high conservation value. These ecosystems have been created by
centuries of intensive land use such as grazing, mowing, biofuel utilization and fire application — practices
that have been abandoned in Central Europe, notably in Germany, prescribed fire is increasingly applied
to maintain and restore open-land habitats, which are not cultivated any longer, and where prescribed fire
is used as a substitution tool for maintaining these valuable open ecosystems.

In Germany it has also been proposed and demonstrated that belts of these conservation areas
could serve as fuel breaks between forest stands of high wildfire risk. These fuel breaks would avoid to
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construct and maintain ploughed firebreaks that will expose the mineral soil and thus becoming subject
to wind and water erosion.

Strategic treatment of fuel breaks between forests, agricultural lands and settlements

The concept of creating open, park-like stands that are intensively treated for fuel reduction
(= wildfire hazard reduction) would have highest priority at the interface with agricultural lands.
Agricultural burnings are a major source of forest fires. The concept of creating open, park-like stands
should be concentrated strategically as belts along the agricultural interface and along forest roads used
by the public. On these belts specific attention will be given to fuel reduction and intensive thinning /
selective cutting by mechanical means and the use of prescribed fire.

An additional option could be tested by creating a silvo-pastoral concept in which these belt would
be used as pastures for animal husbandry. In Central and Eastern Europe this concept has been abandoned
completely and is generally not accepted by foresters. However, agrosilvo-pastoral land-use concepts are
increasingly debated and used in the Mediterranean region (including Southern Europe) and in Western
North America. Targeted grazing by livestock (cattle, sheep, goats) would allow a combined land use
under canopy shade.

Such open forest belt would also be strategically planned around settlements that are located inside
forests, such as weekend / datcha and small farm estates. Here the open forest belts would also serve as
protection of the settlements because wildfires would be less intense and could be controlled easier as
compared to dense stands.

9. Conclusions: Challenges for the forest and fire science community and policy makers. The
scientific-technical cooperation in Central Eurasia have revealed the need for targeted action in forest
and landscape management. It is evident that

— The ecology of forests and fire has been well investigated by the science community;

— The influence of humans on fire regimes of forests and surrounding landscapes is well understood;

— The current and future impacts of climate change on forests and fire regimes are evident;

— Agencies responsible for sustainable silviculture, forest economics and disaster risk reduction
have developed appropriate policies, response strategies and institutional capacities to prepare the
forestry sector to cope with the impact of global change.

With regard to the theme of the conference “Innovations in the Conservation and Sustainable
Development of Forest Ecosystems” organized at the occasion of the 20th anniversary of the establishment
of Burabai State National Nature Park, this paper has followed-up activities jointly organized or attended
by the authors in the Eurasian region and globally.

In the past decisions in forest and fire management have often been influenced by emotions and
outdated views, which often did not consider the needs of traditional rural / forest communities, the role
of natural and anthropogenic fire in these ecosystems and the reality of climate change.

However, time is running away. The impact of climate change and the socio-economic changes in
rural Eurasia are dramatically affecting fire regimes. More changes are expected, such as the anticipated
changes of forest composition, migrations of species and forest zones, thawing of permafrost and the
migration of wildfire activities to the subarctic zone — a trend, which has become evident in 2019 and
2020.

Pragmatic solutions are needed to stabilize the forests of Central Eurasia towards an increased
resilience against climate extremes and natural and human-caused disturbances. More active investments
are needed, swiftly moving from current economics- and emotions-driven forest management decisions
to environment- and ecosystem-based solutions.

The role of Central Eurasia’s pine and larch forests to cope with climate extremes and fires imply that
the two genera of trees Pinus spp. and Larix spp. are suitable for playing a major future environmental
function and an economic role in order to cope with the upcoming changes.

The recommendations of the most significant expert round tables, conferences and political
consultations are pointing into the right direction — at least from the point of view of fire management.
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Now it is timely that forest planning, silviculture and innovative forest management are coming together
and develop solutions that are in line with the World Climate Treaty and the responsibilities of all nations
to develop pragmatic and science-based solutions for advanced forest management.

With the rapidly changing global and regional climate change, the forest ecosystems of Central
Eurasia are at high risk. The consequences of increasing occurrence and severity of droughts include
the danger that after wildfires or clearcuts the affected forest ecosystems may not recover and become
replaced long-term by steppe ecosystems. Thus, forestry and fire management practices need to adjust to
this foreseeable trend by searching solutions for drought- and fire resilient stands in which nature-based
silvicultural practices — including the use of close-to nature prescribed burning practices — would allow
halting this dangerous trend.
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noc. Bypabaii, AkmonmHcKast obmacTs, Kazaxcran
®Pernonanbubiii Boctouno-Eesporneiickuii nentp monutopunra noxkapos (REEFMC),
HanunonanbHbI yHUBEPCUTET HAYK O KU3HU M OKpY’KaIOUIEH cpene YKpauHsl,
ynuma ['eponBa O6oponss, 15, 03041, Kues, Ykpanna
"HayuHo-uccieoBaTenbekas 1aboparopust JieCHbIX moxapoB Mucturyta neca um. B. H. Cykauesa CO PAH u
PernonansHOTO IIEHTpa MOHUTOpUHTA IOkapoB LlerTpansuoit Espaszun (PLIODOMII),
Kpacuosipck, 660036, Poccuiickas Deneparius

AHHoTanus. PaccMarpuBaeTcsi HayqHO-TEXHUUECKas IESITEIbHOCTD, OCYIECTBIsieMast 1 100aIbHbIM LIeH-
TpoM MOHHUTOpHHTa mTokapoB (I'epmanust) coBmectHo ¢ MuacTUTyTOM Neca mmenn CykageBa CO PAH (Poccus)
1 ero PernoHanbHBIM IIEHTPOM MOHUTOpHHTA IokapoB LlenTpansnoit EBpazun (RCEFMC), ABuarmioHHbIM Je-
COIIOXApHBIM LIEHTpOM «ABuanecooxpana» (Poccust), Kazaxckum MHCTUTYTOM HCCIIEIOBAaHUS JIECHBIX pecyp-
coB ¥ [ocynapcTBeHHBIM HAIlMOHAIBHBIM IPUPOAHBIM MapkoM «bypabaii», PecypcHbIM LIeHTpOM ympaBieHHs
noxxapamu — pernoH Llearpanpaoit Asun (FMRC-CAR) (Monronus) u LleaTpoM MoHHUTOpHHTA MTO’KapoB Boc-
touHoit EBponsl (REEFMC) (Vkpanna). OTMedaeTcs, 9TO Hay4Hass OCHOBA I MPHHATHUS PEIIeHUH NMeeTcs,
HO HE HCIOJbB3YETCSl B IOCTATOYHON CTENEHH AJsl BHEIPEHUs NPAKTHUECKUX YNPaABICHUECKUX PEIECHUH WM
CTpaTEerMyecKuX MOAXO0J0B B 00JaCTH yIpPaBJIEHHS JI€CAMHU U MOKapaMHU, KOTOPbIE MTO3BOIMIIM OBl YCTPAaHHUTh IO-
CJICACTBUS U3MEHEHHs Kinmara. KpaTko u3maraiorcsi MeponpuaTUsl U Pe3yibTaThl 00CYKACHUS Ha CThIKE HayKa
— MOJIUTHKA — IpaKTHYecKre padoThl. OHAa HAYMHAETCS C [IEPBOr0 HAYYHOTO COTPYAHUYECTBA OOpEaIbHbIX CTPaH
osBmiero Coserckoro Coro3a u Poccutickoit @enepanmu B 1991 roxy, oTpakaeT mporecc HayIHO-TEXHUIECKUX
KOHCYJIbTAallui ¢ Te€X MOop U 3aBepiuaercst HadyaiaoM B 2020 roqy Hay4HO-UCCIEN0BATEIbCKOr0 NpoeKkTa « MeTobl
JIECOBOZACTBA U OOPHOBI € IoXkKapaMy Ha OCHOBE IPUPO/BI [UIs TOBBIIEHHS] YCTOMUMBOCTH COCHOBBIX HACAKICHUI
K 3acyxe u JiecHbIM Ttoxkapam» (RESIDPINE). Pe3ynbrarel HayqHO-TEXHHUECKUX KOHCYIBTAUNA TPEOYIOT pern-
TEJIbHBIX MOJUTUYECKUX PELICHUH U MPAarMaTUYHbIX YIPABICHUYECKUX PELICHUH.

Ki1roueBble cji0Ba: yrpasieHue JECHBIMH OKapaMu, IPEANMCAHHOE CXKUIaHNE, N3MEHEHUE KIIMMaTa.
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COBPEMEHHBIE TEHAEHIINU B PASPABOTKE
CHEILMAJIU3UPOBAHHBIX JECOIMOXAPHBIX ABTOMOBUJIEN

A. B. BPIOXAHOB

WuctutyT neca um. B. H. CykadeBa o6ocobnennoe noapaszaenenne ®UL] KHIL CO PAH (MJI CO PAH);
flamespot@mail.ru

Annotanus. [Toka3an Marepuan 1o IPUMEHEHHIO COBPEMEHHON TEXHUKU M 000PYIOBaHUs LIS TIOXKAPO-
TYIICHUS B IPUPOTHOH cpefie. B HacTosiee BpeMst CyIecTByeT IMUPOKHHA CIIEKTP MOXKAPHBIX MAIIUH H BE3/IEX0/I0B,
MpeHa3HAYCHHBIX JUIS JIOCTABKM K OYaraM TOPEHHUs ONPEIEICHHOr0 KOJIMYEeCTBa BOJBI, TIEHOOOpa3oBareet,
HacOCHOTO 00OpYIOBaHUS U OOCBBIX PACUETOB.

KarwueBble cioBa: jieconoxapHble aBTOMOOHIIH, JIECHBIE TTOXKAPBI.

CoBpeMeHHYI0 TEXHUKY 1 000py/I0BaHHE, TIPUMEHIEMBIE TS IIOKAPOTYIIEHUS B IPUPOTHON Cpeie,
YCIIOBHO MOYKHO Pa3JIeJIUTh Ha CPEJICTBA MPSMOIA (HETIOCPECTBEHHOTO BO3/ICHCTBHSI HA KPOMKY TIOXKapa)
1 KOCBEHHOH (ympexpaaromiei) 60pr0bl. PaccMOTpUM TONMBKO MEPBYIO TPYMIy MAlIMH U MEXaHU3MOB,
MPEIHA3HAYCHHBIX MPEXKAE BCETO I TYIICHHS KPOMKH TOXKapa BOIOW M BOIHBIMH pacTBOPaMH, U
TOJIBKO JIMIIH BO BTOPOCTETICHHBIX CITydasiX, BBITIOIHSIONINX KOCBEHHOE TYIICHUE (CO3aHNe OTIOPHBIX
MI0JI0C U3 TICHBI, OT)KUTA, IOCTaBKA CHJI U CPEJICTB | IP.).

BHacrosiee BpeMsICy e CTBY e T M POKU I CIEKTP ITOYKAPHBIX MAIITH M BE3/IEX0/I0B, IPETHA3HAYCHHBIX
JUISL IOCTaBKU K Oo4yaraM TOPEHHUsI ONpEACTICHHOTO KOJIMYEeCTBa BOABI, MEHOOOpa30oBaTessi, HAaCOCHOTO
obopynoBaHusi 1 00eBBIX pacyeToB. Kak mpaBuiio, HanOosee Jierkast mokapHasi TEXHHUKA ¢ eMKOCTSIMHU
10 1 T 1 60eBBIM pacdeToM 10 3 YEIIOBEK MCIIONB3YETCs JJIsl MaTPyIUPOBAHUS TEPPUTOPUH HITH JKE KaK
MaIITMHBI OTIEPAaTUBHOTO pearupoBaHus (pucyHoK). [Ipu Tymenun TopsHBIX TOXKAPOB, TAe TPEOYOTCS
JECSITKH TOHH BOJIBI JIJISl IPOJIMBKU CKPBITBIX 04aroB TOPEHUsI, HanOoJiee BOCTPEOOBAHBI CAMBIC TSKEITbIC
ABTOMOOMJIM C MacCOM MEPEBO3UMOT0 OTHETACSIIETO BeliecTBa (BOIBI WK €€ PacCTBOPOB) OT 5 T.

CreKTp KOJIECHBIX MAIIHMH JUIS IPSIMOTO TYIICHHMS TTI0’KapoB B IIPUPOTHON Cpezie BOIOW M BOAHBIMU PacTBOPAMHU
(na mpumepe ABcTpasuu). [IyHKTHpPOM BbIJIeNIeHa TpyIia JETKOH NOKapHOH TeXHUKH, IIPUMEHIEMOH NTPENMYIIEeCTBEHHO
JUIS TIATPYJIMPOBAHMS TEPPUTOPHUN (KBAAPOLMKIIBI, MAIIMHBI U JIETKUE BE3/I€X0/IbI) C EMKOCTSIMH JIUIst BOABI 10 1 T

JleconoxapHble aBTOMOOWIIN Pa3HBIX CTPaH 3HAYUTENBHO OTIMYAIOTCS MEX 1y COOOM B 3aBUCUMOCTH
0T 00beMOB (DMHAHCUPOBAHUS OTPACIH, MPUPOAHBIX YCIOBUM M JOMUHUPYIOUIMX THUIIOB IOXKapOB.
Hanpuwmep, B CIIA u Kanane naxe B 1erkom kiiacce HauOoJsiee oIy IsipHbl MOIIHbIE OEH3MHOBBIE aBTO
¢ 00beMOM JABuraress ot 5 J ¢ AIMHHOW 0a30i (MHOrAa nocturaroueil jmusl 7,5 m). B EBpocorose,
ABcTpanuu, a TeM 0oJiee B a3MaTCKUX CTPaHax B Ka4eCTBE IUIATGOPMbI B OCHOBHOM HUCIIOJIB3YIOT Oolee
JIETKUe MOJIENM MHUKAoB U Be3exo/oB. Takke B cTpaHax, riue AoMuHUpyeT ropHsiii pensed (Kopes,
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SAnonus, Hopryranusa, Mcnanust u ap.), 1id jeconaTpyabHbIX anmnaparoB M JECONMOKAPHBIX MAIIUH
BBIOMPAIOT MOJIETH C KOPOTKOW 0a30i /7151 TOTO, YTOOBI TEXHUKA MOIJIa MAaKCUMAJIbHO JIETKO J0OUpaThes
yepe3 nopoxkHble ceprnianTuHbl. B CIIA u Kanane, rie ropHble y4acTKH He3HAYMTEIbHBI IO CPABHEHUIO
¢ 00111eH TUI0IIA 10 CTPaHBL, 3TOT BONPOC He NpuHIMNHaieH. [lo3ToMy Ha ceBepoaMepuKaHCKOM PhIHKE
Bce OoJtee Moy sipHO# y OOJIBINX MTUKAIIOB CTAHOBUTCS CXeMa KOJIECHOH (hopMyITbl 6X6, YTO IO3BOJISIET
YBEJIMYUTH KaKk 00bEM, TaK U Maccy MEepeBO3UMOr0 Ipy3a, Aake IpU CTaHAAPTHOW CHUIIOBOM YCTaHOBKE.
B nacrosiiee Bpems nokapHsle MOIU(UKALIUU € KOJIECHOH (opMysol 6X6 CylecTBYIOT J1JIsl TUKAIOB,
BhImyckaeMbix pupmamu YA3, Ford, Dodge, Land Rover, Mercedes u Toyota. OnHako e€cTh TUIaHBI 110
CO3JIaHMIO MTOJOOHBIX MOXKAPHBIX aBTOMOOMIIEH Ha 6aze VW, Volvo, Tata u npyrux nponu3BoguTenei.

I'oBopst 0 ceBepoaMepUKAHCKUX MOXKAPHBIX MAIlIMHAX, CIEIyeT OTMETUTh, YTO B IMOBBIIICHHYIO
CTOMMOCTb TEXHUKH 3aKJIaJbIBAIOTCS HE TOJIBKO MOJIE3HBIE BJIOKEHUS B KAUECTBEHHOE IPOTUBOIIOKAPHOE
000py0BaHKeE, CBSI3b, MOILIHBINA JBUTATENIb U YCUJIEHHYIO MO/BECKY, HO U 3a4acTyl0 M3JIMIIHUE JIEKO-
paTUBHBIE IEMEHTHI, YTO OOYCIIOBIEHO MECTHBIMM TPAJULMAMU (00MIINE XPOMHUPOBAaHHBIX AETalleH,
CBETOBBIX OTHEM, CIIO)KHAsA OKpacka Ky30Ba).

BTopsiM BayXHBIM (haKTOPOM, BIUSIONINM Ha KOMITOHOBKY M BHEIIHUH BUJ] aBTOMOOUJICH, SIBIISIOTCSI
JOMUHUPYIOILIAsi PACTUTEIbHOCTD, MOXKapbl KOTOPOH MPUXOAUTCS TYLIUTh HA JAHHBIX TPAHCHOPTHBIX
cpenctBax. B ABctpanuu, Hanpumep, okosio 75% Bcex JIECOB MPECTABISIOT HACAKICHUS C JIOMUHU-
pOBaHMEM HBKAIUNTOB [1, 2], ropeHHEe B KOTOPBIX COMPOBOXKAAECTCS CUIIbHEUIIIUM TEIJIOBBIICIICHUEM,
YTO B CBOIO OUEPEb PEIBIBISIET TOBBIILIEHHBIE TPEOOBAHUS K 3alllUTE MAIIUH U SKUIIAXKEH OT TepMU-
yeckoro BozaeicTus. [loaTomy npu pazpaboTke MOKapHBIX aBTO o0ecredeHne 0€30MacHOCTH BBIXOIUT
Ha NepBbId IuIaH. J[J11 MaKCUMalbHOTO BBIMOJIHEHUS STON 3a/auu pa3pabOTUMKU MOKAPHON TEXHUKU
KEPTBYIOT KaK SKOHOMMYECKOM (POCT CTOMMOCTH), TaK W IMPOU3BOACTBEHHON (YMEHBIIEHHE TI'py30-
NOABEMHOCTH) S(P(PEKTHBHOCTHIO JIECOTATPYIBHBIX U JIECOTIOKAPHBIX MAIIHH.

VY TeXHMKH, IOCTyHAlOIIEeH JIECHBIM MOYKapHBIM Ha “3eJIEHOM KOHTUHEHTE”, KaK MMpaBuio, CHUMa-
I0TCS 10 MAKCHMY BCE€ JIETKO BOCIIJIaMEHsIEMbl€ JIeTalu (TJIAaCTUKOBbIE OamMIephbl, IIHOPKEIH U T.1.), IPO-
M3BOIUTCS TEPMO3AIINTA BCEX MOXKAPOOIACHBIX 3JIEMEHTOB (TOIJIMBHBIE OAaKH, MyTH MOAAYM TOILIMBA,
JBUTATENb U JIp.). YCTaHABIMBAIOT 3aIUTHBIE IITOPKHU HA OKHA, CIIEI[HAIbHBIE KOJIECA U3 IIJI0XOTOPUMOM
pe3unbl. B nmocnenHue roasl B ABCTpalIMK TakKe MAacCOBO JIECOMOKApHbIE aBTOMOOUIIN OCHAIIAIOTCS
cUCcTeMaMH, 00eCIIeUYHBAIONIMMI CaMOTYIICHHE MAalIMHBI 0e3 BBIXO/A JKUIaXKa HapyxKy. Tak Kak UM
NPUXOTUTCS OOPOTHCS C OTHEM B OCHOBHOM B OU€HB 3aCYIUIMBBIX PallOHAX, B TIOKAPHBIX 0aKax y HUX
npeaycMaTpuBaeTCs pe3epB BobI (Ha 0ase jJerkoBbix aBTo oT 120 i1, Ha 6a3e rpy3oBukoB ot 700 m). [Ipu
JOCTH)KEHUH 3TUX YPOBHEH cpabarbIBaeT CUrHAJ JUIsl SKUMaKa, AJI TOro YTO Obl OHU CaMOCTOSITENIEHO
NPUHSJIN PEIlIEHUEe — PacXo0BaTh BOAY MOJHOCTHIO MM K€ OCTaBUThH Pe3epB Uil COOCTBEHHOM MO-
YKapHOM 0€30MacHOCTH (€CJIM MapIIpyT 3a CIEAYIOIICH 3ampaBKoi BOION MPOXOIUT Yepe3 OMacHyIo B
MOYKapHOM OTHOILIEHUH MECTHOCTB).

B Poccuiickont @enepannm cenyac, K COKaJICHUIO, €CTh OIPEIEIICHHBIE OTPAHUYEHUS Ha 3aKyTKY
JIECOTIOYKAPHON TEXHUKHU 3apyOeKHOTO TPOM3BOACTBA 32 OIOMKETHOE (PMHAHCUPOBAHUE, ACUCTBYIOIIEE
¢ 2011 . [3]. YuuteBas 10, uto ¢ 2014 . Kypc pyOas 3HAUUTENBHO CHU3MJIICS MO OTHOLICHHUIO K
OCHOBHBIM MMPOBBIM BaJIIOTaM, 3aKyllka UMIIOPTHOIO IOKapHOTO O0OpYIOBaHMS OYEHb J0pora s
POCCHUNUCKUX KOMMEPYECKHUX MpeAnpusiTHii. Bce 3To He caMbIM TydinM 00pa3oM cKa3aaoch Ha KaueCTBe
OTEUYECTBEHHBIX MAIIMH U MEXaHU3MOB, TaK KaK yCIIOBUSI KOHKYPEHLIUH /Il HUX 3HAYUTEJIbHO 0CIa0u.

Crnenyer OTMETUTh, UTO celyac B MHpE, KaK IMPaBUIIO, TOCYAAPCTBA MPAKTUYECKH HE 3aKPbIBAIOT
CBOM PBIHOK JTsI 3apyOeKHOW TEXHUKH aIMUHHCTPATUBHBIMU OapbepaMu, IOITOMY B KaueCTBe Oa30BbIX
MOKapHBIX MalllMH a3MaTCKue MOJENIM MOTYT BcTpedarbes B EBpome, a, Hampumep, eBporeiickue
Mozenu — B ABctpanuu. OfHako Kak camu 0a3oBble aBTOMOOWIM, TaK M yCTaHaBJIMBa€MOE Ha HHUX
NoKapHOe 000pYI0BaHUE MPOXOAAT CaAMYIO TIIATENLHYIO MPOBEPKY U cepTudukanuio. Bo Bcem mupe
BBIOOp 0a30BBIX MOIENEH W CIEUATU3UPOBAHHOTO TOXKAPHOTO OOOPYIOBAaHUS OCHOBBIBAETCS Ha
CJIEYIOIINX OCHOBHBIX IPUHIINIIAX:

1. Bce cTpaHbl IpeOYUTAIOT UCIIOIB30BaTh CBOM COOCTBEHHBIE MAIIMHBI U 000PYOBAHHUE.
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2. [Tonnepka OTE€UECTBEHHBIX MPOU3BOUTENIEH TEXHUKU BOBCE HE O3HAYAET, UTO Pajikd HUX KTO-TO
OyZeT 3aKpbIBaTh PHIHOK WJIM TPUOOpETaTh HEKaueCTBEHHBIE UM HECOBEPIIIEHHbIE TIOKAPHBIE aIllaparhl,
000pyI0BaHNE WIN SKUITUPOBKY.

3. OCHOBHBIM IIPHOPUTETOM SIBJISIETCS 3aKYyTIKA CaMbIX Ha/ICKHBIX U A(P(PEKTHBHBIX JIECOTIOKAPHBIX
MaIllMH ¥ arperaroB, MaKCHMAJIbHO TPUCIIOCOOIEHHBIX K TIOJIEBBIM YCIOBUSM, peibedy U TPaHCTIOPTHOU
HHQPACTPYKType, a TaKKe K XapaKTepUCTUKaM TOMHUHHUPYIOLIUX MOXAapOoB B IPUPOJHON cpele Ha
OXpaHsAEMOMN TEPPUTOPHUH.
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MODERN TRENDS IN THE DEVELOPMENT
OF SPECIALIZED FOREST FIRE VEHICLES
A. V. BRYUKHANOV
Institute of Forest named after V.N. Sukacheva separate subdivision FRC KSC SB RAS (IF SB RAS)
Summary. The article shows material on the use of modern technology and equipment for fire extinguishing
in the environment. Currently, there is a wide range of fire engines and all-terrain vehicles designed to deliver a

certain amount of water, foam concentrates, pumping equipment and combat crews to the combustion sites.
Keywords: forest fire trucks, forest fire.
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«BYPABA» MEMJIEKETTIK YJTTBIK TABUTU MMAPKIHIH
OPMAH 9KOJIOI'MSACBIHA 9CEP ETETIH KO3J1EP

C. K. BAJITALLIEBA, K. I1I. PAXMATYJIMHA, B. M. HYI MAHOBA
KP I1Ib «bypabait» MY¥TII MM bypabaii k. (Kazakctan); nauka burabai@mail.ru

AnHoTtauus. «bypab6aity MY TII MmemITeKeTTiK VITTBIK TAOUFU MapKiHiH OpMaH dKOJIOTHSACHIHA dCEp €TETiH
Ke3Iepi Tanaay OOibIHIIA aHBIKTamMa OepiireH.
TyiiiH ce3mep: dKOJIOTHS, peKpeaItusi, opTTep.

AnaMm MeH Taburar eri3. Kaii 3aMaH/bI anblll Kapacak Ta ajaM TaOWFATIICH THIFBI3 OalIaHBICTHI
Oomein keneai. Anam — TaburaTThIH Oip OeJIIIeri )koHe OHCBI3 eMip cypyl MyMKiH emec. Cebebi, agam
©31HE KEPEKTI JIe KOPEKTI 3aTTapAbIH OapibIFbiH TaOuraTTaH anaapl. COHNIBIKTAH /1a TAOWFAT IEeH a/1aMIbl
Oeuir Kapayra 6onmaiiapl. OKiHINIKE Opail, Ka3ipri TaHAa TaOuFaTKa Ker KeHU1 6eninoeiai. byriari kyHi
OYK11 aam OajachIH OMJIAHIBIPHIT OTBIPFaH YJIKEH SKOJIOTHUSIIBIK Kypieii Macenenep O6ap. Kasipri kesne
’Kep MIApbIMBI3JIbIH AKOJOTHSUIBIK KaFlaibl JKbUIIAH KbUIFa TeMeHen Oapazabl. Kopiuaran opTaHbiH
JIaCTaHybI JKbUI CalibIH apThIIN KeJle/l )KOHE MYHBIH OapJibIiFbl afam3aT 0ajJachlHbIH, TEXHOIOTHSIIAP IbIH
JaMy 3aMaHbIH/a, SSFHA aHTPOTOTEHAIK JacTaHy Ke3AepiHiH apTy ceOeOiHeH Ooibim OThIp. Taburar
JaCTaHYBIHBIH OipHeIe cedenTepi 6ap, oaap KOKbIC KaJABIKTapIbIH 9CEPl MEH OPTTIH OOIYHI.

AtMocdepa, ©3€H-KOJ KOHE MYXHUT KYPaMBIHBIH ©3repyiHe COH/Aal-aK TOMBIPAKTBHIH JACTaHYBI
MEH OHBI H KYPaMbIHBIHBIH OY3bUTYbIHA ©HIIPICTIK, TYPMBICTHIK JKOHE a3bIK-TYJIIKTEPAIH 3aMaHayd
Kanramayapja KenTen MbIFapbUTybl cedentir 60mbIn oThip. KOKbIC KanTaMalapbIHbIH (KaJIIBIKTAPIbIH)
OpMaHfa, Kajla ChIPTbIHA, TEHI3I€p MEH MYXUTTapfa JIAKTHIPbUTYbl OHBIH JIACTaHYbIHA OKEJIII COFallbl
’KOHE MYHBIH OapJIbIFbI KEP KOHE Cy aCThIHIAFbI )KaH-KaHyapJIapblH 3ap/all HIeTyiHe, CHPEK Ke3/1eCETiH
TYPJIEPiH KOWBLTYbIHA YIIKSH 3apaa0biH oKesel. by Texk TIpmIiiik eTyIi skaHnyapiap MEH KycTapFra
FaHa eMeC, COHbBIMEH KaTap €H OipiHIII JacTayIibl K63 OOJBINT TaObUIAThIH aJJaMHBIH JIEHCAYIIBIFBI MEH
eMip CYpY JKaFIaibIHBIH KYPT TOMEH/JICY1HE OKEJIIN COKTHIpaIbl. bykimoneM ik Oakpliay MHCTUTY THIHBIH
MoJTIiMeTTepl OOMBIHIIIA KOKBICTAp IbIH ceOe0IHeH TaOUFaT KbUIIaH-KbIIFa HaIIapian oapaibl.

Exinnn mocesne o epTTiH TaOUFaTKa KENTIPETIH acepi. OpT — TUICI3 kay. OpT — KopIlaraH opTara
3USIHBIH THTI3€TiH YJKeH anamar. OpMaH alKanTapbIHBIH JKaHYbl ©CIMIIKTEp MEH >KaHyapJapIblH
KOWBUTYbIHA, aJlaMHBIH OMipl MEH JCHCAYJIbIFbIHA, KOFAM MEH MEMJICKETKE 3USHBIH THTi3emi. byn
azlaMIap/IbIH 1C-OpEKETIHEH J1e OOJIaThIH YKaFIai.

Kaszipri yakpITTa TaOUFaTThl OONalIakKa yprakka cakTay MaKcaThIHIa OYyKiT ojieM OOMBIHIIIA KOTl-
TereH Taburar Kopray MeKeMelepi, skaHnyapiaapAbl CaKkTal Kajly YHbIMIApbl, YITTBHIK MTapKTep, KOPHIKTap
MEH 3aKa3HHUKTep yWbIMaacTeipbuiraH. CoHbIH Oipi «bypabait» MeMIIeKeTTIK YJITTHIK TaOWFH TapKi.
«bypabait» ynrTeik Taburu napki Kazakcran Pecyonukacel Ykimetiniy 2000 >xbputabiy 12 TaMbI3bIH-
narbl Ne1246 KaymbICBIHBIH HET131HIEe KYphUIAbL. «bypabaii» MEMIIEKETTIK YJITTHIK TaOUFH MapKi peciy-
OJIMKAJIBIK MaHBI3BI 0ap €peKIle KOpFajlaTblH TAOMFU aiMaKTap KyHeciHe KIpeTiH MEMJICKETTIK TaOuFat
KOpFay MekeMeci 0ombin TabblIaab! skoHe o Kazakcran Pecriyonukacer [Ipesunenti Ic backapmacbeina
TIKeJIeH Kapaibl. ¥JITTHIK MApK KYPBUIFaH Ke3/1e OHbIH aynanbl 83 510 ra 60mapl, an Kasipri yakpITTa
aynansl — 129 299 ra kypaiinsi [1].

[Tapk aymarsl «Epekiiie KopranaTeliH TAOUFU ayMaKTap Typalibh» 3aHbIHA COKec 4 (GyHKITMOHAIIBI
aliMakka OesiHel:

1. Kopsik pe:xxnmi aiimarsl — 14 052 ra (10,8 %) — Oyt aiimakka GalibIpFbl ©CIMIIKTEp CaKTalIFaH
KoHe OFaH Oipereil Taburu y4yackesnep, gpiopa MeH (ayHaHBIH CUPEK KE3JIECETIH YHIAEMHUSUIBIK TYPJIEpi,
xoHe MY TII skoxkylieciHiH alyaHTYPIIUIITT MEH OpMaH TUIITEPiHIH KOIl MIOFbIpIaHFaH aiMarsl (OpMaH,
Jana, cy-0arrmak) Kipemi.
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2. DKOJIOTUSAJIBIK TYPAaKTaHABIPY aiimarbl — 43 221,3 ra (33,5 %) — Oy aliMmakka KaJbIIThI,
TYpJICHOETEeH THNTIK SKOKYHE JKOHE IIApyalIbUIbIK KBI3MET 9CEpiHEH a3 Oy3blIFaH TaOUFU OOBEKTILIED,
OHBIH 1miHae ¢uopa >koHE (ayHaHBIH CHPEK KE3JECETIH KOHE IHACMUSIIBIK TYpJepl MEKEHIEHTIH,
aKBAJIJIBI YKOXKYHECI MEH OJIap/blH OMOaTyaHTYPJIUIITIH CaKTayJa MaHbI3bl 0ap KeJjaep aKBOTOPHUSICHI
Kipe/i.

3. TypucTik k9He pexkpealusiJIbIK Kbi3MeT aiiMmarbl — 11 279.3 ra (8,7 %) — 6y goctypaik Je-
MaJly >KOHE peKpealrs OpbIHJIapblHA OpailyiacThIpblIFaH aitmMak. OHBIH 11I1HE aBTOMOOUIIb JKOJAAPHI,
KOJI )Karayiayiapbl, 6T¢ CUPEK Ke3JICCETIH JKOHE KO3 KbI3BIKTBIPATBIH OOBEKTIIEPl JKOHE T.C.C. JKepJiep
oap.

4. lllexTey i mapyambLIbIK KbI3MeT aiimarbl — 60 746,4 ra (47 %) — Oy alimakka OyH/1a HET131HEH
OpMaH apaJibIF bIH/IaFbl KEHICTIK JKepIIep, KapJOHIap CabIHFaH )KepJiep, 06TeH Kep naiianaHybsIapMeH
JKOHE eJIJIl MEKeHJIEpPMEH IIeKTeceTiH yuyackenep, «bypabaity M¥TII aymarbIHBIH OpTYpIIl Jopexee
TYPJICHIPUITEH JKepJiepi, JKanjay KoHe Ia0bIHABIK XKepiiep, COHbIMEH KaTtap «bypabaii»y MY TII kopray
aliMarbIHJIa OpHAJIACKAH IIOK OpMaHaap Kipe/l.

«bypabait» M¥ TIIkypsutbimbeiaaa 10 opmaHbLIBIK Oap: AKbuiOaii, bypabaii, Karapkes, 3om0to60op,
Mupusiii, bapmamisin, [Ipuosepnsiii, bynanner, Temuo6op sxone YKanaibp opMaHIIBUTBIKTApHI [1].

CoHBIMEH VJITTHIK MapKTIH OpMaH aJKaObIHA dCEep €TETIH HETI3T1 JIacTaylIibl Ke3Jepre TOKTajia
kercek. CTaTHCTHKANBIK MOJIMETTepre cyheHcek, «bypabai» YITTHIK MapK ayMarblHIA EpeKIe
KOpFaJIaThIH TaOWFW ayMaKTapFa TOMEH IeT1 (hakTopiap, SsFHU:

— TYPH3M CaJIaChIHbIH JAaMYHBI;

— OpMaH epTTepiHiH OOYHI;

— arMocgepara KaTThl KaJIJIBIK KO31epi;

— TYPMBICTBIK KaJJIBIKTap MEH KOKbICTap oCEp €Tel.

Tex pecnyOnukara FaHa eMec, COHJIAH-aK oJEMIe€ aTaKThl JIEMAaJIbIC OpbIHAApBIHBIH Oipi — Ka-
3aKCTaHHBIH 1HXXY-Map)kaHbl bypabait KypopThl Oombin ecentenesi. TypUCTIK XoHE peKpeanusuIbIK
Kbi3MeT — OapasIK Lllyube-bypabait kypopTTeik aiiMareiabiH (LLIBKA) TypucTik MUK, TYpUCTIK WH-
(bpakypbUTBIMHBIH TYPAKTHI JaMYbI, SKOJIOTHSUIBIK O1TIM KOHE TYPUCTEPIIH 00C YaKbITBIH YIUBIMIACTHIPY
ApKBUIBI JKY3€Te achIPbIJIAThIH KBI3METTIH 0achiM OarbITTapbIHBIH Oipi [2]. COHFBI KbUIIAPHl KypOPTKA
TYPHUCTEPIiH KOIl KeIyl MEH OJIapbIH TYPUCTIK MapIIpyTTapAaH KONTEN 6Tyl 6CIMIIK KaMbLIFBICHIHBIH
Oy3bUTYBIHA aJIbII Keneni. Typuctepain ui 6apaThiH KepepiHae oCIMAIKTEp Jerpeaalusra yibipaya,
SFHU TaMbIPJIapIbIH KeOyl, TOMBIPAKTHIH TO3Ybl MEH OCIMIIKTEP/IIH OJIY1HE aJIbII KeJIeT.

Kasipri yakeitra «bypabaity M¥TII aymareiaaa 29 TypuUCTIK MapHIpyT KYMBIC 1CTEHI1 (3KaJIIbI
MapHIpyTTapIbIH Y3bIHIBIFBI 488,5 KM Kypaiipl): OHBIH 1IITHAC — JKasty )KYPIiHIII KOJIgapbl apKbLUIbI OH
TOFBI3 MapHIpyT (258,5 kM), aBTOOYCIICH KYPY apKbUIbI aJIThl MapmipyT (188 kM), canT aTneH xypy ekey
(35 xMm) xoHe cy albIHAapbl OaFBITH OOMBIHIIIA Oip MappyT (7 KM) Oap.

JKasrb1 maychiM Ke3eHiHIe O1p TypUCTIK MapuipyT apkbuibl KyHiHe 30-gan 180 amamra neiin, an
YKaJITIBI TApK ayMarbl OoWbIHIIA KYH caiibiH 1700 agam >xypin eteni. JKpuiblHa OapiibIK TYPUCTIK MapIil-
pyttap apkbuibl mamamer 308 100 agam kemin ketemi. TypUCTEp/IiH KOITEI OTYyl ©CIMIIK KaMbUIFbI-
CBIH YJIKEH araTKa aJibIl KeJe/ll, OpMaH eKIeJIEPiHIH TIPIIUIIriHe dCEPIH TUTI3ell JKOHE KapaKaTTaHFaH
aramTapibiH canbl aptasl (1-cyper) [3].

I-cyper —
OCIMIIK KaybIMBIHBIH TO3YBI
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TonbIpaKThIH THIFBI3IATYBI 6CIM/IK EKIIEJIEPIHIH 6CYl MEH OMIPIICHITTHE TepIC dCEPiH KeNTipesal.
AHTPOIIOTEH/IIK 9CEepIiH KYIICI1 calniapblHaH TOMBIPAKTHIH KOFAPhl HHCOJSIUSACHI MCH KYPFaKTHIFbIH
KOTEpE aJaThlH KONTETeH OPMaH )KOHE OPMaHHBIH IIAJIFBIH/BIK TYPJIEP1 dKOFaIaIbl.

Korapsina alTbuUTFaHIApFa CYHEHEe OTBIPHIMN, aIaMHBIH OPMaHFa TUT13€TIH 9CEPIHIH KapKbIHIbLIbI-
FBIH apTTBIPY apKBLII TOMBIPAK KBICBLIBII, TO3BIN, KeH/IE MOITiI OCIMIIKTEp TOJIBIFEIMEH KOFAIA bl JCTT
aliTa anaMmbl3. OpHHe, MyHJall JKaFaiaap/a opMaH IapyallbUIbIFbIHBIH apHaiibl X&oHE YHbIMAACTHIPY-
IIBUTBIK — JKOCTIapiiay IIapajapblHBIH, OHBIH iIIIHAEC PEKPealMsUIbIK JIerpealisFa YIIbIparaH OpMaH-
JapIbl )KaKcapTy KakeT Oomassl [4].

¥ ATTBHIK MapKTiH OpMaH 3KOJIOTUSIChIHA 9CEP €TYIL KO3/l1H 01pi 01 OpMaH epTTepl OO0IbIN TaObLIAIbI.
Faammaparel KIMMATTBIH KBUTBIHYBI KONITETEH KaTaau3MIACP MEH aHOMAJUSUIAPIBI TYABIPAIbI HKOHE
TaOUFU OPTTEP /1€ OChIHIAN ©3repiCTePIiH calaaphl.

OKiHilIKe opai, OpMaH OPTTEPIH MYJIeM OONABIpMay MYMKIH eMec. OpTTiH 0omysl ¢ropa MeH
(ayHaHBIH >KOWbUIybIHA 9KeNyl MYMKiH. Tek KaHa epTTi OonablpMay KayllCI3IK epeXeNepiH cakTay
Kaylin-Karep/i OapplHIlIa a3aliTyFa MyYMKIHJIIK Oepel.

Opman epTTepiH kenen conaipy Makcarbinaa «bypabait»y M¥TII-na [ TunTi opman epTiH ceHaIpY
craHuuschl (5 crannumsi) sxoHe Il TunTi opman epTiH COHIPY CTaHIMACHI (2 CTaHIM), cCOHaal-akK (4 na-
Ha) epT OaKplIay MyHapajlapbl ’KYMBbIC 1CTEHII.

Kemnteren ennepne opmaHmapibl ©pTTEH CaKTay[dblH ©31HJIK Oenrici (cumBosbl) Oap. MyHmai
Oenruiep keOiHE MEKTEN OKYIIbUIApbIH TaOWFaTKa JEreH YKBINTHUIBIKKA, OHbI CaKTay MEH KOpFrayra
Oaynunbl. MplcanFa anatbiH 0ojicak, AMeprKa KypaMma IITaTbIHBIH OpMaH KbI3MeTiHIH Oenrici « CMOKI»

(Smokey) artel aro. «CMOKkM» arObIHBIH ypaHbl «Tek ceH FaHa
TaOWFaT OPTIHIH aJJBIH aJachlHy, SFHU 01 9pOip amam3ar Oa-
JacblHa TaOWFATTHl KOPFay €3 KOJBIHIA JACTEH MaHbBI3Ibl OHJIbI
KeTkizeni [5].
Axn, Kazakcran PecryOnukachIHBIH OpMaH ©pTTEPiH COHIPY-
nig 6enrici «Katicap» arTel 00pChIK 60IBIT Ta0bLIAIB! (2-CYpeT).
Aranran cumBoi Kazakcran PecnyOiukachl 3K0IOTHs, T€OI0TUs
KoHe Taburu pecypcrap MuUHUCTpairi OpMaH MIapyanIbUIBIFbI
XKoHe xkaHyapiap ayHueci komuteTiHiH 2010 KbUIFbl 16 KbIpKYH-
2-cypet — KasakcTaHHbIH exreri Ne302 OyiipbirbiMen Oekitinred. «OpMangapabl cakray
OPMATL OPTTEPIH COHPYIIR CHMBOIBL — yeqye pecryOanKa ayMarbIHBIH OPMaHbl KepJepiH KoOeHTy»
«Katicap» arTbl 00pCBIK . o
WITTHIK JKOOACHIHBIH asicbiHna Oyn Oenrire apHaiibl «OpMaH oH
cainceiH aecek» (UToOslI Jiec mymen) arThl aHUManusuIbIK prutbM sxacanbiaFad. 2011 KbUIIbIH MayChIM
aiipiHia XaHTel-MaHCcHICK KallachlHlia oTKeH «KyTKapy skoHe cakTay» aTThl XV XallbIKapaJiblK HKOJIO-
TUSUTBIK TEIeBU3MSIIBIK QecTuBaninae « TaOuraTTsl KOprayJarbl aJalblFbl» YIIIH apHalbl CHIAIBIKKA
re OOJIIbI.

OpmaH epTTepi KopllaraH opTara, ©CIMIIKTep MEH jKaHyapyiap IYHHECIHIH KoHE J& OpMaH
aJIKaNTapbIHBIH KOWBUIBIIT KETy KayIiHe OKeJiN COKThIpYbl MyMKiH. COHIBIKTaH Ja ka3 ME3T1TiHIe
MapKKe KeNyIIiIep MEH TypHUCTepre, >KepriTiKTi XalblK apachblHIa VITTHIK MapKTIH HHCTIEKTOPIaphl
TaOWFaTThl KOPFAy MEH OpT KayiNCI3iIiriH caKTay TaKbIPBINITAPhIHA TYCIHIIPME KYMBICTAp XKYPri3ei,
ollaH OeJIeK MapKKe Kelay epexkesepl KOPCETUITeH Mapakiiajap TapaThil, apHailbl HYCKayJap MeH
epekeep Ka3plUIFaH aHuiartTap opHaraabl. JKypri3iireH sKyMbICTapAblH apKachlHa OpMaH MEH OHBIH
OallNIbIKTapbIH caKTay, opMaH epTiHiH 0ony canbl 20-30%-Fa JeiiH a3asibl.

OpwmaHn eptTepiHeH 0esiek aTMochepasblK ayaHbIH JJacCTaHYbIHA OKEIIIN COFAThIH KO3AEP/IiH OO0JIyhI
KOHE OJTAPMEH KYpecCy Heri3ri mpolnemManapasiH 0ipi O0IBIT TaObLIA b

AtmocdepanbiK aya KOpIIaFaH OpTaHbIH HET13T1 )KoHE MaHbI3Ibl KOMITOHEHTTEPiHIH Oipi. Kopmaran
OpTaHbl KOpFayFa apHajFaH ic-lmiapanapia arMocgepalblK ayaHbl JacTaHyJaH KOpPFay €peKile OpbIH
anaapl. ATMOcQepalblK ayaHbIH JAaCTaHYBIH Tajaay — Kas3ipri 3aMaHFbl SKOJOTHSUIBIK 3€pTTEYIIEePIiH
MaHBI3IbI MIHJIETTEPiHIH Oipi. ATMOChepanblK ayaHbIH Ka3ipri >Kai-Kyil OHbIH TaOWFU KYpPaMBIHBIH
e3repyiMeH OaitmaHbICTHI [6].
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ATMochepanblK ayaHbl JacTayIIbl KO3/ep aBTOKOJIKTEp OOJBINT TaObUIaAbl. ABTOKOIKTED MIbI-
FapraH ra3 KejieMi MEH KypOpPTThIK aliMaKTa KIpETiH KOJIIKTEp/iH CAHBIHBIH apTybl MPOIOPLIUOHAII/IBI:
KypopTThIK 30Hara 5700 keik KipreH Ke3zie OeiHETIH jacTayllbl 3aTTap 3,3 MbIH TOHHA OO0JIabl, al
35 000 kemik KipreHae nactayiibl 3arTapAsl kesemi 10,0 MbIH TOHHaFa ACHIH YIFasabl. YJITTHIK HapK
ayMarbIHJIaFbl aTMOC(epablK ayaHbIH JIACTAHY JACHTell TOMEH OOJIBIN KeJel, anaiaa KeIymrjiep caHbl
KBIIIAH-KbUIFA apTHIIN KaTbIP.

AtmocdepanbiK ayaHbIH JKal-KyWl OHBI JIACTay/laH KOPFayIbIH KbUIJAM KoHE THIMII TOCULIEPIH,
COHJAl-aK Heri3rl JIaCTaFrbIIITAPABIH 3USHJBl OCEpIHIH aJAblH aly TOCUIIEpIH Tajam eTel.
AtMocdepaHblH KypaMbIHIa Oenrit Oip Medmepae 3usHABI dcepiiepi OOIMANTHIH JTaCTayIIbl 3aTTap
00JTybl MYMKIH, ©TKEHI OJIap/ibl Ta3apTy MpoLecTepl TAOUFH KOIMEH KYpEai.

ATMOcdepanblK ayaHbIH JacTaHybIH OOJABIPMAy *OHE a3ailTy YIIIH aBTOKOJIKTEPAIH JeMallbIC
alimMarblHa KeNTeN KIPYylH IIEKTEy, BEJIOTPAHCIOPT IEH jKasy KYPriHIILIepre apHajfaH cepyeHIepl
YUBIMIACTBIPY, KOJIKTEP/IIH KO3FAJITKBIIITAPBIH OajlaMajbl OTBIHMEH HemMece TaOWFH raz0eH *KYMbIC
ICTEUTIH TypiepiHe aybICTbIpraH keH. CoHpaii-ak Tarbl Olp JiacTaylIbUIapAblH O1pi OJ1 TYPMBICTHIK
KaJIZIBIKTapbl KO0 XKOHE OapAbl K9Jiere xapaty Macenenepi. Kanapipbuirad KOKbICTapiaH acipece Kajia
MaHBIHJIaFbl OpMaH aJIKAITaphl 3apAarl Lerel )KOHe OpMaHHBIH TaOUFU KaJllIbIHA KeJTylHe Tepic 9CepiH
turizenl. Erep opraHvkasibIK 3aTTapbl TONBIPAK OaKTepUsIapbl OHACUTIH 0oJica, OHAA OpraHUKaJbIK
eMecC 3arTap OH, XY3JEreH >Kbuiiap OOMbl blAbIpamMail jkaTaabl. AHTPONOTEHAIK dCEpJIiH KeCipiHEeH
OCIMJIIKTEp MEH aHyapiap ayeMi Kypoan Ooinbin oTelp. [laTorenai MukpoopranusMaep TONbIpaKKa,
OTTEKKE, JKaKbIH Cy Ko3/epiHe eHedl. SFHu, ajam KOJJaHbUIAThIH Cy KO3/IEpiHIH JacTaHybl ce0eOIHeH
aziam3ar OasachIHbIH JACHCAYIBIFbIHA YIKEH 9CEPIH KeNTIPEl.

ConbIMeH Karap, xa3rbl yakeiTTa «Bbypadaiiy MY TII kpi3MeTKepiaepi KyH CallbIH KOJIIIH JKaFaxai
MaHbIH, OPMaH MEH TypUCTEp KON JeMaslaThlH OpbIHAApAbl Tazanaiinbl. OxaH O6acka apHailbl KOKBIC
KOIIIKTEpl A€ OpHaTbUIFaH. FbUIbIM 06siMi OpMaHIIBUIBIKTAPMEH TBIFBI3 JKYMBIC >Kacall OTBIPHII,
KOJUIEJK JKOHE MEKTEIl OKY OpBIHIApbIMEH 3KOJIOTHSJIBIK Ta3apTy aKUUsUIapbhlH Kyprizedl. Tadburat
TaKbIpbIObIHA apHAJFaH apHalbl allbIK cabakrap, Oailkaylap MEH KbI3bIKTHI J1a TaHBIMJIBIK JKYMBICTap
KYprizuienl.

KopbIThIHaBIIAN KeNceK, ajaM TaOuFaTThiH Oip Oedieri >koHe TaOuraTKa dcep €Tyl Ke3aepal
0o IbIpMay KOHE OJTAPIBIH KO31H KOO YIITiH KbUTIAp OOBI )KYMBIC aTKapa isl. OHBI O0JIamakka ypraKka
Ka3 KaJIbIHIA caKkTay O13/11H JKOHE KeJeIIeK YPHaKThIH 0acThl mapbi3bl. TaOUFATTHI asyiam, OHbI KYTII-
Oantay Oi3/iH HEri3ri MakcaTrbIMbI3. bonamaxk 6i31iH KoapIMbI3aa!
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NCTOYHUKHU, BJIUAIOIIHUE HA JIECHYIO 9KOJOT'NIO
TOCYAAPCTBEHHOT'O HAITUOHAJIBHOTI'O ITIPUPOTHOIO IMAPKA «BYPABAI»

C. K. BAJITALIIEBA, K. I1I. PAXMATYJIMHA, B. M. HYI MAHOBA
'Y THIIII «bypa6ait» Y/II PK moc. Bypa6aii (Kazaxcran)
AnHoOTaums. [lano ompeneneHre UCTOUHHMKOB, BIMSAIOIIMX HA JECHYIO SKOJOTHIO TOCYyJapCTBEHHOIO Ha-

uoHagpHOTO puponHoro nmapka ['HITIT «bypabaiiy.
Ki1roueBble cj10Ba: 3KOJIOTHS, PEKpeaLus, MOXKaphl.

SOURCES THAT AFFECT THE FOREST ECOLOGY
OF THE STATE NATIONAL NATURAL PARK «BURABAY»
S. Zh. BALTASHEVA, K. Sh. RAKHMATULINA, V. M. NUGMANOVA
GU GNPP “Burabay” UDP RK p. Burabay (Kazakhstan)
Summary. This article provides a definition based on the analysis of sources that affect the forest ecology of

the state national natural Park «Burabay».
Keywords: ecology, recreation, fires.
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VIIK 630.0.41(574.4)

OXPAHA M 3AILIMTA JECHBIX MACCUBOB
3ATIAJTHO-AJITACKOTO TOCYJAPCTBEHHOT'O IPUPOTHOTO
3ATIOBEJTHUKA OT AHTPOIIOTEHHOT'O BO3JAENICTBUS

A. K. KOCAEB
PI'Y «3amagno-Anraiickuit I'TI3» r. Pumgnep (Kazaxcran); zagpz@mail.ru

Annortanus. OniFicaHbl OCHOBHBIC UV OPTaHU3AIINH 3aTI0BETHUKOB. 310)keHa KpaTKast HCTOPHS CO3IaHUS
3anagHo-ANTalCKOTO 3allOBEIHIKA, €TO PACTUTEILHBIN M )KHBOTHBIM MHp. PacckazaHo o paboTe JecomokapHbIX
CITy’k0 ¥ MHCTIEKTOPCKOTO COCTaBa ATOTO 3aIIOBEAHHKA.

KiroueBble ci10Ba: 3amoBeTHNK, TPUPOTHBIA KOMITIIEKC, JIECHBIC MTOXKAPHI, TUKHE )KHBOTHBIE, OXpaHa MpH-
POIBI, TOCYIApCTBEHHBIE MHCIIEKTOPA.

Orpomnast Tepputopus Kazaxcrana xpanut B cebe MHOTO HETIOBTOPUMBIX 110 CBOEH YHUKAJIbHOCTH
U KpacoTe MECT, KOTOpble MOIVIH OBl CITY>KUTh 3TaJOHAMU MPUPOABI U KOTOPBIE AOKHBI ObLIN OBl OX-
PaHATHCSI M COCTABIISATh TOCYIaPCTBEHHBIN 3amoBeHbIN (oHA. OTHUM U3 TaKUX MECT SIBISICTCS 3amaji-
HO-AJNTaCKUI rOCyIapCTBEHHBIN MPUPOIHBIN 3aM0BEIHUK.

OcHoBHasi poJib 3allOBEIHUKOB B OXpaHE OKPY’KaIOLIEH Cpebl 3aKJII0YaeTCs B BBHIOJTHEHUN UMHU
3aIIUTHBIX (PYHKIUNA. 3alIOBEIHUKH SBIISIOTCA STAJTOHHBIMU y4aCTKaMU MPHUPOJIbI, COXPAHSIONINECS B
€CTECTBEHHOM, HEM3MEHHOM Buje. OHHM HYXHbI JIJIsl COXpaHEHUsI MPUPOIHBIX dKOCUCTEM, PACTEHHIH,
KUBOTHBIX, a TaK)Ke JUIsl U3yUEHUsS MPUPOJHBIX MPOILIECCOB B HAPYIICHHBIX YEJIOBEKOM YCJoBHsIX. B
pe3yabTare MPOU3BOJICTBEHHON JESATENbHOCTH MPOUCXOAUT TEIIOBOE, (hU3HUECKOe U XMMHUECKOe 3a-
IpA3HEHHE CPEbl OOUTAHUS U YHUUTOKEHUE OT/IETIbHBIX JIEMEHTOB OMOTeOLI€HO30B, OTACIIbHBIX BUI0B
JKUBBIX CYIIECTB U UX co00MmecTB. MI3MeHeHusT B COOOIIECTBAX 3aMETHO CHU3MIIN Oy(depHbIe CBOMCTBA
ounocdepsl.

3anoBeIHUK — BBICIIAs] KaTEropus MpUPOJOOXPAHHONW TEPPUTOPUH, TNI€ OXPAHSAETCS B €CTECTBEH-
HOM COCTOSIHMH BECh MPUPOTHBIN KOMIUIEKC, TUITMYHBIN ISl JAHHOU reorpaduueckoi 30HbI UIH PETH-
OHa. 3anagHO-AJNTalCKUN TOCYIapCTBEHHBINA MPUPOHBIN 3alIOBEAHUK CO3[aH C IEIbI0 COXPAaHEHHUS B
€CTECTBEHHOM COCTOSHUM TUMUYHBIX WM YHUKAJIbHBIX /Ul JAaHHOW JIaHAIMA(THON 30HBI MPUPOIHBIX
KOMITJIEKCOB CO BCEH COBOKYIMHOCTHIO MX KOMIIOHEHTOB, U3yU€HUS! €CTECTBEHHOTO TE€UEHHUS MPOUCXO-
JSIIMX B HUX MPOLIECCOB U SIBJICHUM U pa3paOOTKU HAyYHBIX OCHOB NMPUPOBL. TeppUTOpHs 3aI0BETHH-
Ka pacrojioykeHa B JIByX aIMUHUCTPATUBHBIX pallOHaX: Ha 3€MJISIX TOPOACKON aJMUHUCTPALUU ropoaa
Punnep (54 533 ra) u paiiona Aunraii (31 589 ra). [lnomanp 3armoBeHUKA B HACTOAIIEE BPEMsI COCTaB-
nsget 86 122 ra. KonTopa 3anoBeHuka HaxoguTcs B I. Punnepe [2].

Bokpyr 3anoBenHuka pacrnojiaralorcsi 3 JIECHbIX yupexkaeHus: Punnepckoe, 3pipsiHoBckoe U [Tux-
ToBcKO€. OHU OKa3bIBalOT CHJIBHOE BIUSHUE HAa HKOJIOTHMUYECKYI0 OOCTAaHOBKY B CaMOM 3arlOBETHHKE.
HHTeHCUBHOCTH pyOKH JIECOB B JIaHHBIX JIECHBIX YUPEKICHUSIX, B CBOIO OYepe/ib, BEIET K UCTOILIEHUIO
HeKor/1a 60rarhiX JIECOM TEPPUTOPU.

Ecnu roBopuTh 0 caMOM 3aloBEAHHMKE, TO B MPEXKHHUE TOJbI, A0 €ro 00pa30BaHUS, TEPPUTOPUS
€ro HaxoAWJIach B IIMPOKOM XO3SIMICTBEHHOM HCIOJIb30BAHUU, IMOCJE JUKBHUJALUMU B OXpaHsIeMON
TEPPUTOPHUH )KUBOTHOBOTUYECKUX (PepM CUTyalHsi KOPEHHBIM 00pa30M M3MEHUJIACh B JYUIIYIO CTOPOHY.
o 80-X rogoB mpoIUIOro BeKa Ha TEPPUTOPUM HBIHEUIHErO 3allOBEAHUKA MO CKJIOHAM JIMHENCKOro
n Kokcyiickoro XpeOTOB BEIHCh MPOMBINIJIEHHBIE 3aroTOBKU Jjeca, yepe3 KokcuHckuit u [oHHBIN
nepeBaibl U3 [opHoro Antas u MOHIOIMY NMEPETOHSIUCH CTa/la IOMAIIHUX KUBOTHBIX. B BepXOBBAX
ol bapcyka, bonbioro u Manoro TyprycyHa B JIeTHUH NTEpUOJ BBITACAIUCH COTHH T'OJIOB JIOIIAAEH
U KPYMHOT'O POraTroro CKOTa, JIECHBIE YPOUMIIA SBISUIUCH OXOTHUYBHUMH MPOMBICIOBBIMH YYaCTKaMH.
[To nonunam p. Ceetnbiii Kirou, pydy. AMenun u HoB3aepkuH pacrnosiarajivuch MOCEICHHS, 3aUMKH U
naceku. B ypoxaitasie ronbl kenpaun MBanosckoro, JInaeiickoro n Kokcyickoro XxpeOToB HaNOJMHSIUCH
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3aroTOBUTENIAMU KeAPOBOro opexa. [1o BBIXOAHBIM JHSIM COTHHM JOAeH Bble3kaiu B [lanmeByro fImy, Ha
benyto Y0y, JIunerickuii mepesai 3a sironamu 1 rpudamu. KomIieke rpaHUTHBIX OCTaHIEB «JInHelickue
cTOJI0BI» OB OYEHb U3BECTEH CpPelld TYPUCTOB U NtoOuTene mpupoasl Becero Coroza [1].

B xonne 80-x rojoB Hay4yHbIE CHENMATIMCTHI, OOLIECTBEHHOCTh OOPAaTHINCh B MPABUTEIBCTBO C
IpeIOKEHUEM OpraHu3oBarh Ha PyqHoM AnTae 3armoBeIHUK C LEIbI0 COXPAHEHMs €Ill€ HE TPOHYTHIX
WJIM MaJio TIpeoOpa30BaHHbBIX MPUPOIHBIX KOMIUIEKCOB. B 1990 roay mocie mMTenbHbIX COrIacOBaHUM
B coOTBEeTCTBUU ¢ nopyueHrnem CoBera MunuctpoB Kazaxckoit CCP no 3aganuto ['ocynapcTBeHHOTO
Komurera Kazaxckoit CCP npoektHeiM HHCTUTYTOM «Kasruaporpam» ObLT BBIMOIHEH MPOEKT MJIaHU-
poBKkHU 3anaaHO-ANTaNCKOrO rocyaapcTBEHHOTrO 3anoBeAaHuka. Ha ocHoBanum storo mpoekra Ilocra-
HomieHneM BepxoBHoro Cosera PecnyOmuku Kazaxctan Nel519-XI1 ot 3 utons 1992 roma 6s11 06pa-
30BaH 3anagHo-AJTaliCKUi TOCyqapCTBEHHBIN 3anoBenHUK. [loq TeppuTopuio 3amoBeAHUKA MEPENUIn
3emsn Jlennnoropcekoro JIXIIIT — 33 871 ra u 3sipsHOBCKoro JIXIIIT — 22 207 ra. B 2008 rony Ha
ocaoBannu [locranosnenus [IpasunbscTBa Pecnyonmuku Kazaxcran ot HosOpst 2007 roma, Nel(054 6puta
yBeIu4eHa Iuioiaab 3amoBeauruka Ha 30 044 ra 3a cuer Teppuropuii Punnepckoro (YepHoyOMHCKOTO
necanyecTBo — 20 662 ra) u 3eipsiHoBcKoro (Hmxue-TyprycyHckoro necauuectBa — 9382 ra) rocynap-
CTBEHHBIX YUPEXKJICHHI JIECHOTO X03s1iicTBa. Ha manHbIif MOMEHT 0011ast IIoa b TePPUTOPHH COCTAB-
nsiet 86 122 ra.

B 3anoBenHuKe KeNe3HbIX U MOCCEUHBIX AOPOT HET. O3epa MEJIKOBOAHBIE U HE CY10XOAHbIE. MHO-
TOBOAHBIX PEK, MPOTEKAIOIINX 10 TEPPUTOPUU 3allOBEIHUKA, Takke HeT. [1o 3amoBeqHuKy ¢ 3amaja Ha
BOCTOK MIPOXOJUT TPYHTOBAs Jopora, coenuHstomas r. Pugaep ¢ kopnonamu benoyOunckuii, YepHoy-
ounckuii, Kokcunckuii u Poccuiickoit @eneparmeid, KOTopasi UrpaeT OCHOBHYIO POJIb B TPAHCIIOPTHOM
oOciyxuBaHUM 3arnoBeAHuKa. Brons peku UepHas YOa npoxonuT JiecHas MPOTUBONOKAPHAS J0pOra.
Omna coenunsieT kopaoH YepHoyOuHckuii ¢ kopaonamu [Inanonnxa, Kamunymka u Jlenucona Kyunxa,
10CJIE O/ U B BECEHHIOIO PacIlyTHIly YaCTUYHO HE MPUTOHA IS IIPOe3/]1a aBTOTPAHCIIOPTA.

[To monoxenuto o «3anagHO-ANTaliCKOM TOCYIapCTBEHHOM IPUPOJHOM 3alOBEIHUKE)» Ha HETO
BO3JIO’KEHO BBITNIOJTHEHUE CIEAYIOIINX 3a/1a4:

1) coxpaHeHHe B €CTECTBEHHOM COCTOSHUU TUIWYHBIX U YHHUKAIBHBIX JKOJIOTMUYECKHX CHCTEM,
OMOJIOTMYECKOTO Pa3HOOOPA3Us U TEHETUYECKOTo (DOHIA PACTUTEIBHOTO U )KHBOTHOTO MHPA;

2) u3y4eHHe B €CTECTBEHHOM COCTOSHUU PA3BUTHUSI MPUPOJHBIX MPOLECCOB U BEAECHUE IKOJIOTH-
YECKOT'0 MOHUTOPHHTIA;

3) BOCCTaHOBJIEHHE TOCYIapCTBEHHOIO MPUPOAHO-3aMOBETHOTO (DOHAA M UCTOPUKO-KYIBTYPHBIX
KOMIUIEKCOB U OOBEKTOB COIIACHO PEKOMEHIAIMSIM HAyYHBIX OpraHU3aIHii;

4) opraHu3anus SKOJIOTUUECKOTO TPOCBEIICHHS HACEIeHUSs, IPOBEIeHNE YyUeOHbIX dKCKypcui [3].

[To neconokapHOMy pallOHUPOBAHUIO TEPPUTOPHUS 3AMOBEAHUKA BXOIUT B AJITANCKYIO JIECOMO-
JKapHYyI0 001acTh U OTHECeHa K PugaepckoMy neconoxapHoMy paiioHy.

OxpaHa Jeca — BakHEiIlIee JIECOX03HCTBEHHOE MEpPONPHUATHE, OCHOBHOHM 3ajaueil KOTOpPOTro
ABJISIETCS TPOBEJIEHUE MEPONPUATUI IO MPEeIyNpexJTCHUI0O BO3HUKHOBEHUS JIECHBIX I10)KapoB,
CBOEBPEMEHHOMY HMX OOHapyXeHHIO M 00phOe ¢ HUMHU, FP(HEKTHBHON OXpaHe jeca OT HEe3aKOHHBIX
nopyOoOK, XHILEHUH U Ipyrux HapymeHui. HanéxHas oxpaHa JiecoB OT MOXKapoB SIBISETCS, B IEPBYIO
odepesib, 3aJI0I'0M ycIiexa BCel 1esTeNIbHOCTH 3anoBeaHnka. Hanbomnpiuii Bpea 3armoBeTHUKY HAaHOCST
JIECHBIE TIOXKapbl, YTO OOYCIIOBIMBAET HEOOXOIMMOCTh OPTaHU3AIMH KOMIUIEKCA MPOTHBOIIOKAPHBIX
MeponpusITHA. DPPEKTUBHOCTH OXpaHbl 3allOBEAHHMKA OT MOXKAPOB BO MHOIOM 3aBUCUT OT CBOE-
BPEMEHHOTO OOHApYKEHUS U OMEPAaTUBHOM MX JIOKAJTH3AIUH, a TAKXKE OT KOJIUYECTBA CUJI U CPENICTB
MOXKApOTYLIEHHsI, CKOPOCTH JOCTAaBKM MX K MecTaM noxapoB. OxpaHa JIECOB OT MOXKAPOB M MX
oOHapyXeHHEe TIPOU3BOIATCS KOMOMHHPOBAHHBIM CIIOCOOOM — CHJIAMH 3aIllOBEJHUKA U OMEPATUBHBIM
otneneHueM Kazaxckoit 6a3bl aBHAITMOHHOM OXPaHBI JIECOB.

B 3amoBenHuke ¢ roga ero co3gaHusi OONBIINX JECHBIX MOXKApPOB HE ObLIO, TOpeNu eIUHHYHBIC
JEPEBbs OT paspsiaa MoaHuM. C yBeITMUYEHNEM Y HaCcEIEHMsI TMYHOTO aBTOTPAHCIIOPTA U BBIE3/IOM JIFOAEH
Ha [IPUPO/TY MOBBIILIAETCS PUCK BOSHUKHOBEHMSI [10KapoB. [1010kuTeIbHBIM (PaKTOPOM B CBOEBPEMEHHOM
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0OHapy>XEHUU BO3TOpPAaHUMN SBUJIOCH MPUOOPETEHHME 3alOBETHUKOM COBPEMEHHBIX CPEICTB CBSI3U U
TEXHUKH, a TAK)KE aBUANIaTPYJIMPOBAHKE IO MapILIPpyTaM Ha 00CITyKHUBAaeMON TEPPUTOPUU B COOTBETCTBUH
C periaMeHTOM paboThl JECOMOXKAPHBIX CIMyK0. PerynspHoe maTpyaupoBaHUE TEPPUTOPUH, BBITYCK
JUCTOBOK, MPOBeJeHHEe Oecell ¢ MECTHBIM HACEJICHUEM, JOKJIAI0B U JIEKIUI B IIKOJaX 3HAYUTEIHHO
CHHXXAIOT BEPOSITHOCTH BO3ropanuii. Kpome Toro, B MecTax OTbIXa U KypeHUs J1sl TYPUCTOB YCTAaHOBUIIH
O6unoopabl, BUTPUHBL. [10o’kapHBIX BBIIIEK B 3aTIOBETHUKE HE NMEETCS.

[TXC-2 B 3amoBeHUKE YKOMIUIEKTOBAaHA MHBEHTapeM U OOOPYIOBAaHHEM COITIACHO HOPMATHBAM.
B 3anoBenHuke KOPJOHOB U MEPEXOAHBIX W30 HETOCTATOYHO, YTO 3aTPYAHSIET MATPYIHPOBAHHE HA
OoJbllIel YacTH 3aroBeIHUKA. TpPaHCIIOPTHOE OCHAILIEHUE 3all0OBEIHHUKA C KaXIbIM T'OJIOM YIyullaeTcs,
YTO MOJOKUTEIBHO CKa3bIBAETCS HA MIOJHOLIEHHOM OXPAHE JIECOB OT M0kapoB. Ha moCTOsSIHHOM OCHOBE B
3anoBeHuKe paboTaroT 10 moykapHBIX CTOPOXKEH, 2 MO’KaPHBIX BOAUTES M HAUaJIbHUK JIECHON MOXKapHOM
CTaHUMU. B MPOTHUBOINOXKAPHBIN MEPUO B LEJSAX MOCTOSHHOTO TMOJAJIEPKAHUSL CBSA3M C TEPPUTOPHUEH
3aMoBEJHUKA B IIEHTPAJIFHOM O(HCe HA PAJMOCTAHIIMU B HEpaboune THU OPTIIAHU3YETCS JACKYPCTBO
U3 CIEHHAIMCTOB OTIEOB [2].

3anoBeHUK PETYISIPHO ITPOBOIUT JIECOMATOIOTUYECKOE 00CIeIOBaHNE HATIPEIMET CBOEBPEMEHHOTO
oOHapyxeHus1 Oone3Hel u Bpenuteneil yneca. CerogHs CAaHUTAPHOE COCTOSHUE JIECOB 3allOBEIHUKA
YIOBJIETBOPUTEIBHOE.

[TpombIlIeHHBIE TPEANPUITHS BBIOpOCAMH U OTXOAaMH IIPOU3BO/ICTBA 3aTPSA3HAIOT TIOYBY, BOJIHBIE
HCTOYHHKH, aTMOc(epy. CeabCKoX03sUCTBEHHOE MTPOU3BOACTBO, MPUMEHSIOIIEE HUTPATHI, TEPOUIIHIBI,
3arpsi3HSET IMOYBY, BOAY B peKax, POAHHMKAX M TPYHTOBBIE BOABI. Bce BpemHBbIE BBIOPOCHI, OTXOIBI
MIPOMBITIUICHHBIX U CEJIbCKOXO3SMCTBEHHBIX MPEANPUATUN TYOUTEIHHO ACHCTBYIOT Ha OKPYKAIOUTYIO
Cpelly M OTPHULATEIBHO BIMSIOT Ha COCTOSIHUE 3JI0POBbSI BCETO JKMBOIO MHpPA, CHUKAIOT ILIONOPOAUE
MOYB, MPOAYKTUBHOCTH JIECOB, CIIOCOOCTBYIOT 3a00JIEBAHUIO TOMAIITHUX U IUKHUX KUBOTHBIX, HAPYIIAIOT
MecTa OOUTaHUS, MTyTH MUTPAIUHN KUBOTHBIX U MTHUI[. DKOJIOTHYECKOE COCTOSHUE JIECOB 3allOBEIHUKA
VIOBIIETBOPUTENbHOE. [ MOEIh JIECOB OT BPEIHOTO BO3/ICHCTBUS Ha HUX MIPOMBIIUICHHBIX BBIOPOCOB HE
HalJromaeTcs.

Teppuropus 3ananHo-AnTalickoro 3amoBefHHKa pacronaraercs B [opHom paitone [upkymOo-
peasibHOM 300reorpaduueckoit monodnactu Epponeticko-Cubupckoil TaexkHON MpoBUHIMH, B BocTou-
Ho-TaexkHOM OKpyre AunTaiickoro 3ooreorpaduueckoro ydactka. JlaHmmadTHO-KIMMAaTHYECKUE H
TTOYBEHHO-PACTUTEIbHBIC 0COOCHHOCTH TEPPUTOPHH (POPMUPYIOT COOTBETCTBYIONTYIO (hayHYy.

BBuay 10cTaTOYHO CYpPOBBIX KIMMAaTUYECKUX YCIOBUM )KUBOTHBIN MUP 3alI0OBETHUKA HE OTIIMYAETCS
OOJBIIMM pa3HOOOpa3ueEM U OOMIIMEM, KaK U BECh PETHOH 3anagHoro AnTas. 3/1ech BBIIEISIOTCS Cie-
TYIOIIUE THUIBI MECTOOOWTAHUSI KMBOTHBIX, KOTOPBIE OIPEACISIOTCS COCTABOM PACTUTEIBHOCTU W
BUJIOBBIM Pa3HOOOpa3HeM HACEISIOMINX )KMBOTHBIX:

TOPHO-TAEKHBIN MOSC, BKIIOYAIOMINN MATKOJIMCTBEHHBIE, €JI0BbI€, TUXTOBbIEC, JIUCTBEHHUYHBIE U
KEJPOBBIE JIECa;

CyOanbnMiCKUM U adbIOUICKUN TOSC, C Pa3HOTPABHBIMU JIyTaMH U JIMCTBEHHUYHO-KEAPOBBIM
peaKoIeCcheM;

TOJIBIIOBBIN MOSIC C KyCTAPHUKOBBIMUA U MOXOBO-Pa3HOTPAaBHBIMU TyHApamHu [1].

B nHacrosuee BpeMs >KMBOTHBI MHMp B 3allOBEIHUKE HacuuThIBaeT 230 BUIOB, B TOM uHcie 57
BHJIOB MJICKOTIUTAIONMINX, 162 Buaa NTHIl, 4 BUIa MPECMBIKAIOIINXCS, 2 BUa 36MHOBAJIHbIX, 5 BUIOB
pHIO.

becno3BoHOYHBIE KUBOTHBIE, MPEICTABISIIONIMNE HAanOOJIee MHOTOOOPa3HYI0 U 3HAYMMYIO 4acTb
(hayHHUCTHYECKOTO COCTaBa 3allOBEHMKA, HEe M3y4YeHbl. boraroe pazHooOpas3me pacTUTEIBHOCTH CIIO-
cOOCTBYET IMMOBCEMECTHOMY Pa3BUTHIO MHOXKECTBA CaMbIX pa3HOOOpa3HbIX HacekoMbIX. [To mpenBapu-
TEJIBHBIM JAHHBIM SHTOMO(DayHa 3armoBeTHUKa MOKET MpeacTaBisaTh okoso 10 000 BUI0OB HACEKOMBIX U3
25 otpsanoB u okono 350 cemeiicTB. Hanbomnpliee KOMMYECTBO HACEKOMBIX HaONIOAAETCS B MIONE—aB-
rycre. PacripeneneHie HaCEKOMBIX TIO BBICOTE HE PABHOMEPHO M OOYCIIOBIIEHO YCIOBUSMHU OOUTAHMUS.
Haubonbiee BuoBoe pasHooOpaszne oTMe4aeTcs B JeCOIYroBbixX nosicax. C yBeIn4eHUeM BbICOTHI KO-
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JUYECTBO HACEKOMBIX YMEHbIIIaeTcs. PacripocTpaHeHue apeaioB U MECT OOMTaHUS JKUBOTHBIX OIpeJie-
JsieTC OOIIMMU YCJIIOBUSIMU BBICOTON 30HAJBHOCTH U MECTHBIMH KJIMMAaTHYECKUMH OCOOEHHOCTSIMU,
(bopMHUPYIOITUMH KOPMOBYIO 0a3y U YCIOBUSI OOMTAHUs, YTO M ONPEIEISICT YHUCICHHBIH U BUAOBOU CO-
CTaB KUBOTHBIX B 3allOBEAHUKE [2].

W3 GMOTeXHIYECKUX MEPONPUSATHI MPOU3BOIUTCS JIUIIB MOJCOJIKA COTMOHIOB. 3akoHoM 00 OOIIT
MIPETYCMOTPEHO COXPAHEHHUE B €CTECTBEHHOM COCTOSTHUHM BCETO MPUPOTHOTO KOMILIEKCA 3allOBEIHUKOB,
TaK Kak MPOBEICHHUE JIOOBIX BUIOB OMOTEXHMUYECKHUX MEPONMPHUATUN MNPUBOAUT K KOHIIEHTPAIUU
JKUBOTHBIX B OTPENIETICHHBIX MeCTaX, K CONMKEHHUIO UX C YEJIOBEKOM, K OKHUJAHUIO TOTOBBIX KOPMOB,
YTO TMPOTHBOPEUYHUT HA3ZHAUCHHMIO CaMUX 3allOBEAHUKOB. HUKakwe HCKYCCTBEHHBIE MEpPONPHUSTHUS
(OuoTexHUUECKHE, JIECOBOICTBEHHBIC, OXOTOBEIYECKHE W JIp.) HE JIOJDKHBI HapyIiaTh W BIUSTH HA
MIPOUCXOSIINE B IPUPOTHOMN CPeJie MPOIIECCHI.

PacTuTenbHbIN 1 KMBOTHBIN MUP 3aI10BETHUKA HAXOIUTCS B TECHOM B3aUMOJEHCTBUU. PacTUTEIbHBIN
MU CITY>KUT JTsI TUKUX )KABOTHBIX HE TOJIEKO C(hepoii 0OMTAHWSI, HO U MECTOM ITPOITUTAHUS, PA3MHOXKCHHS,
BCKapMJIUBaHUSI MOJIOAHSKA. PacTUTENbHBIA MUP TPU ITOM TMOJIy4aeT HEKOTOPOE OTPUIIATEIHLHOE
BoznercTBre. OMHOBPEMEHHO >KMBOTHBIM MHUpP WIPAaeT OTPOMHYIO pOJib B OKpykaromiei cpeae. OH
CYIIECTBEHHO BJIMSIET Ha XOJ| MPHUPOIHBIX mporeccoB. CoXpaHEHHE €CTECTBEHHOTO PaBHOBECHUS B
YKUBOTHOM MHPE PETYIUPYETCS HAIMYUEM B 3aII0BETHUKE XUITHUKOB. ClIelyeT OTMETUTh HEOIIEHUMYIO
pOJIb TITUIL U 3BEPE, KOTOPhIE YHUUTOKAIOT OIPOMHOE KOJIMYECTBO BPEIHBIX HACEKOMBIX U TPHI3YHOB,
OKa3bIBas MPU STOM HEOLICHUMYIO TOJIb3y pacTUTEIIbHOMY Mupy. HeTpynHo npenctaBuTh ceOe Kakoi
BpeJl pPACTEHUSM HECYT TOJYHINA BPEIHBIX HACEKOMBIX, €CJIM UX pa3BUTHE HE OyAeT CAep KUBAThCS
HEYTOMUMBIMHU TpYXEHUKaMH-TITUlIaMu. KpoMe Toro, moenasi Tuiofbl, SArojbl, CéeMeHa KyCTapHUKOB U
TPaBSIHUCTHIX PACTCHHIA, MHOTHE KHBOTHBIC W ITHIIBI PACTIPOCTPAHSIIOT X HA OOJBIIHE TEPPUTOPHH,
YeM CIOCOOCTBYIOT BO300HOBHUTEILHOMY Tpolleccy. TeppUTOpusi 3aloBeIHUKA SBISETCS MECTOM
THE3/I0BaHUsA, OTEJIOB U KUPOBKH MHOTUX 3BEpPEH U MTHUIl. YXYAIIEHUE COCTOSHUS TEPPUTOPUH MOXKET
MPUBECTU K MCUE3HOBEHUIO HEKOTOPHIX BHUJOB 3Bepei W mrTuil. To ke camMoe MOXET MPOU30UTH U C
pactuTenbHbBIM MUPOM. [103TOMY coxpaHeHHe JKMBOTHOTO U PACTUTEIILHOTO MHUPA SIBJISIETCS OCHOBHOM
3a/1a4uelt Ciryk0 3amoBeIHUKA.

OxpaHa IUKUX )KUBOTHBIX B 3aIIOBEIHUKE BO3JIOKEHA HA MHCIIEKTOPCKYIO CcTyk0y. B ycnoBusix 3a-
MOBETHUKA MPUEMIIEMbl WHIUBUAYATbHBIC U TPYIITIOBBIC METO/BI OXPaHbI )KHBOTHBIX OT OPAaKOHBEPOB.
OxpaHa OCyIIECTBISIETCS BO BCE CE30HBI rojia. JIydimnM MeTo10M Ha3eMHOTO NaTPYJIUPOBAHUS SIBIISET-
cs1 00X0/1 TpaHMIl U 00JIee MOCEIAeMbIX YYaCTKOB COBMECTHO € 2—3 MHCIIEKTOPAMH. DTHUM 00eCcTeunBa-
eTCst 0e30MMaCHOCTh TIEPEIBMKCHISI M yBeTnanBaeTcs 3QGeKTHBHOCTD 3a1epKaHusi OpaKOHBEPOB M Ha-
pymuTeieid. [ pynmoBbeie BBIC3/IBI 0 OXPAHE JKUBOTHBIX OT OPAKOHBEPOB MPOBOIST MEPUOTUICCKU KaK
10 BCEW TEPPUTOPHH 3aMOBEIHUKA, TAK U B €T0 OXPAHHOMW 30HE. YCTAaHABIMBAIOTCS U OOHOBIISFOTCS aH-
[IUIary, TPeIyIpeskIaloNne O 3arpeTe HOMEHUS OPYKHUS U BCEX BUIOB XO35HCTBEHHOTO MOJIb30BAHUSI.

Bcest Ttepputopusi 3amoBefHHMKA pas3zielieHa Ha 2 MAacTEepPCKUX ydacTka W 37 WHCHEKTOPCKUX
00xonoB. [larpynupoBanue JTE€CHBIX M HEJIECHBIX YTOAUi BeleTcs Ha3eMHbIM criocoOom. [Ipu nenenuun
3aIOBEIHAKA Ha WHCTICKTOPCKUE 00XO/bI OBUTH YITCHBI Bce (PaKTOPHI, BIUSIONINE Ha MATPYTHPOBAHIE
B TOpHBIX parioHax. CpemaHsis TUIOMAas HHCIEKTOPCKOTO obxoma paBHa 2327,6 ra. IlarpynupoBanue
MIPOBOJIUTCS TI0 MMEIOIIIUMCS TOPOTaM, TPOIaM, MPOJIOKEHHBIM OOHUTATEIISIMH 3aIIOBEHUKA, W TAKXKE
MOTPaHUYHBIMU JUHUSAMU. [Ipy marpynupoBaHUM UCTIONB3YIOTCS JIOMIAAN, MOTOIIMKIIBI, KBaIPOITMKII, a
B 3UMHUU TIEPHOJ] — CHETOXO/IbI U JIECHBIC JIBDKHU.

B otnene cimyx0bl OXpaHBI MPUPOIHBIX KOMITJICKCOB U OOBEKTOB pabOoTarT 22 ToCyIapCTBEHHBIX
WHCIIEKTOpa, BKJII0Yas HauaJbHUKA OT/IeNIa U ABYX MacTEpOB Jieca.

OxpaHa 3armoBeHOTO PEXUMa OCYIIECTBISIETCS BAXTOBBIM JIEKYPCTBOM MHCIIEKTOPOB OT/EJIa OX-
paHbl Ha 7 CTallMOHAPHBIX JIECHBIX KOPAOHAX. MexX 1y KOpAOHAMH U LIEHTPAITLHBIM O(PUCOM TMOIJIEPKH-
BaeTcs paarocBs3b. C 1eNblo yeusieHus padoThl C HAPYIIUTEISIMU 3aMIOBEAHOTO pekuMa (DyHKIIMOHHU-
pYyeT nmaTpyJIbHO-PEi10Bast rPpyIiTia, KOTOpasi COBEPIIAET PETYIISIPHBIE PEU/IbI B 3aTIOBETHUK M €T0 OXPaH-
HYI0 30HY. B Teuenue 15 kanengapHbIX IHEH MHCIEKTOPBI HECYT BaxXTy, a 3aT€EM CIIAIOT €€ CIEAYIOIIEeH
TPYIIe HHCIIEKTOPOB.
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3arnoBeHOE J€JI0 B LEJIOM SIBJISIETCS I€ATEIbHOCThIO, 00aaomeld 00beKTUBHO BBICOKUMHU MO-
paJibHBIMM CTaHAApTaMu. Llenr 1 MOTUBBI 3alIOBEAHOTO J€a HE TOJIBKO IParMaTu4eCcKue, HO U TyXOB-
HbIE, STUYECKUE U ICTETUUYECKHE. 3all0BEHOE JIE0 JOKHO MOCIIE0BATENbHO U CUCTEMHO CTPOUTHCS
TaK, 4TOOBI BCS ICSITENBHOCTh 3amoBeAHON cuctembl PecyOnuku Kazaxcran He mpoTHBOpedmia TeM
JTyXOBHBIM LIEHHOCTSIM, PaJId COXPAHEHUS KOTOPBIX OHO CO3/1aBajIOCh.
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CONSERVATION AND PROTECTION OF FOREST AREAS
OF THE WEST ALTAI STATE NATURE RESERVE FROM ANTHROPOGENIC IMPACT

A. K. KOSAEV
RSI «West Altai state nature reserve» Ridder (Kazakhstan)
Summary. This article describes the main ideas for creating nature reserves. A brief history of the creation
of the West Altai reserve, its flora and fauna. About the work of forest fire services and inspectors of this reserve

Keywords: nature reserves, natural complexes, forest fires, wild animals, nature protection, state
inspectors.
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BATBIC-AJITA MEMJIEKETTIK TABUTU KOPBIFBIHIAFbI
OPMAH KOPBIHBIH TABUTH ’KOHE
AHTPOIIOI'EHAI KATEPI MEH OCAJIbBI

A. E. MAKAEB
barbic-Antait MTK k. Punnep (Kazakcran); zagpz@mail.ru

AHnHoTanus. barbic-AnTail MEMJICKETTIK TAOUFH KOPBIFBIHBIH OPMaH KOPBIHBIH TAOUFHU YKOHE aHTPOTIOTeH TI
Karepi MEH OCaAbUIBIFBI KapacTHIPBUIFaH. MaKallamarsl akmapaT KOPBIK KbI3METKEPIIEPiHIH eHOCKTEPIHEH JKOHE
TaOWFaT KbIJTHAMACHIHAH allbIHFaH.

Tyiiin ce3mep: bareic-AnTait MEMJIEKETTIK TaOWFH KOPBIFBI, OPMaH KOpBI, TAOWFH KOHE aHTPOIOTEHII
(haxTopmap.

Kopsik Anraii Tay sxyiecidiy 0aTeic Oemirinae opHanackal, oran Jluneiickuii, Kekcy, iBanoBckuit
xoHe Y101 )xoTanapsl Kipeai. Epekinie KopranaTelH TaOUFAT ayMarblHaH akK koHe Kapa O0a, YIIKeH kKoHe
kimn TypreichiH, Bopcbik ©3enepi 6acTay ananbl. PenbedTiH Herisri aeMeHTTepiH OUiK Tay KOoTajlaphl,
©3€H aHFapJiapbl, aHAFapJIbl OCTKeHIep koHe OekTepiiep Kypaiasl. Epekiie penbedTi opHanmacybiHaH
KOHE OHTYCTIK-C101p Talira KIIMMAThIHBIH 9CEPIHEH OChI ayMaKTa apHaibl THUITI TOTBIPAK >KaMbLIFBICHI
KOHE OpMaH TYpJepi KaJblITaCKaH. ATalFaH HETi3T1 )KoTajap OWIKTIT1 OpTa €CenrmeH TeHI3 JeHTeHiHeH
2000 m OMIKTIKTE OpHAJIACKaH JKOHE TOJIBIKTAK JIEPIIIK OpMaH KaMbUIFBICBIMEH KaMTBLIFaH.

barbic-AnTail MEMJICKETTIK TaOMFU KOPBIFBIHBIH Kbl ayMarsl 86 122 ra, oHbiH immHae 57%
(49 002 ra) aymarsl OpMaHMEH KaMTBIJIFaH, OPMaH >KaMbBUIFBICBIHBIH HETI3T1 TYpJIEpiH KbUIKAH JKa-
MBIPaKThI aramTap Kypaiasl: kaparaii — 0,03%, cambipebia — 26,7%, mbipma — 13,9%, 6yranap — 10,7%,
koktepek — 0,18%, kaitbiH — 9,9%, O6ankaparaii — 23,1%, carbi3kaparaii — 15,5%.

KopeIk aymarbiHIaFel OpMaHHBIH TaOUFH (DAKTOp OCEpiHIH Karepl MEH OCAJJIBIFBIH €Kl TOIKa
Oesryre OoJajbl, OIPIHII TOMKA JKAPBIK, )KBUTY KOHE bUIFaT a0HMOTHKAJBIK (haKTOpJIaphiH eHrizemis. by
Ti3iMzeri ¢akTopiap ©CIMIIKTIH TOJBIK OMIpiHE TYPAKThl HEMece OeJNTiIi MepUOAThH 3aHIbUIBIKTApMEH
acep eTeni, COHABIKTAH Ja olapsl Ooamakra OopkaMayra 00mabl.

ExiHnn Tomka >kaTKpI3aThiH (haKTOpiiap TaOUFW aHOMAaJusIap, OSNTiii Kep/e OIIaKTaHBIN Haiaa
00J1B111, 60KaM/1ay bl MYMKIH €MeC OMOTE0IIeHO3/IbIH OPKEHICY 1HE HEMFYPAMITbI HEMECE dKOUKBIH oCepIiep
KanThIpaTbiH (akropiap. OnapablH KaTapblHIA: el CYJIaTackl, OpMaH epTi, KaJIbIH Kap TYCYl, as3/bl
OopaHjap, opMaH 3USTHKECTEPiHIH KoOelyi xoHe T.0. MbIcallbl KaTThl AaybUIABIH 00JIYbI (PUTOIIMHO3IBI
TOJIBIKTAM YKOMBIII, KaHa CYKIIECCUSHBIH 0acTaayblH TyAbIpaabl. ATanFaH opOip aTayibuiap OeNrifi xKep
OenepiHe CoMKecC JKOHE OpPMaH TypiHe OaIaHBICTBI 9P TYPIII 9cep eTe/i.

barbic-AnTaii MEMIIEKETTIK TaOWFU KOPBIFBIHBIH TeOrpadusuIbIK OPHAIBICY €peKIIeirine Oai-
JAHBICTBI KBIC ME3TUI Y3aK, as3/bl )KOHE KaJbIH Kapiibl Oomanbl. OCckl ceOenTeH KaJlblH Kap 9CepiHeH
KyJIaFaH araliTap opMaH KaTepiHe, arallTap/blH CalacblHbIH TOMEH/ICY1HE KoHE OpMaH (PUTOLIEHO3bIH-
Jarbl HKOJIOTHSUIBIK TeTe-TeH IKTIH Oy3bUTybIHA ajibli KeneAl. KaiablH Kap KbIJTKaH KanblpaKThl )KOHE kKa-
MIBIPAKTHI aFalITapra OipIe 3ussH KeATIpe i, HeT131T1 3ap/ial MereTiH *Kac KOHE OpTa yKacTaFbl aralirap.
On aramtapzbiy yiap 0actapbl 1ypbIC CUMETPHSUIIBI OOJIBIN KETUIMEH, )KUHAIFaH KaJblH KapblH aybIp
caJIMarbIH KOTEpPMEH JIIHHIH CYHIpJICHTeH KePIHEH MEXaHUKAIBIK 3aKbIM aJIbIT ChIHABI. JliHHIH ChIHFaH
KEpl aralThlH yIap OacklHaH TOMEH 00Jica OHJIa OJ1 aphbl Kapail eMip CypyiH TOKTaTaJbl, erep MIHHIH
CBIHFaH >Kepl aFaIlThIH yIIap 0achl apbUIbIFBIHIA 00JICa, OHJA OJT KaTaphIHIAFhl YCTEMIITIH JKOFAJITHIT
apsl Kapai 001 KeTepMel Karaibl, OHAal 3aKbIMIaHFaH araliTap 3UsTHKECTEP/IiH Ma0ybUTbIHA YIITBIpai-
Ibl. 3USTHKEC JKOHJIIKTEP aphl Kapail cay arainTapra KeIIil oJlapJIblH epKEHICYiH OasyliaThil carmachlH
TOMEHIETE].

Aya TemrieparypachlHbIH TOMEHJICY1, K€ OarbIThl )KOHE KYH COYJIECIHIH OOJIMaybl Kap/blH aFalll-
TapAbIH yiiap OacTapblHa >KHHATYBbIHA KOJAiIBl JKaFjal skacaiapl. Aya Temrieparypachkl +0,6-maH
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-3 °C-Ka zeliH TeMeHJiey OapbIChlHAA Kap aralTap/IblH JKalblpaKTapblHa O1PKAJBINThI KOHE HKbL1IAM
YKUHAJIAJIbl, )KEepTre )KaKbIH aya TeMIIepaTypachl TOMEH OOJIbIN aTMOC(epaHbIH KOFAPFbl KAOATHIMEH JKbLITbI
aya MaccaJlapblHBIH OTYy1 Ke31H/Ie JKayFaH Kap aramrapra 6epik >kaObICHII Te3 apajia KaTbIl yarepeai, Oy
KaFJaia KaTThl )KeJl Typca Ja OJ1 Kap/ibl aralTap/iaH CUIKeH anMaiipl. ATanFaH )araainapaa KapIbH
xkalybl y3aKKa CO3bIICa aFalTap/IbIH YIIap OachklHA KUHAIFAH Kap Maccallapbl KIHIIIKe TiHISP/II FaHa
eMec, YCTEMJIUTITT JKOFaphl araliTapra Ja 3aKbIM KeITipei.

2016 >xpuTBl OChIHAAN TaOuFar >karmainapsl barbic-AnTait MeMIeKkeTTiK TaOUFH KOPBIFBIHIA «AK
O06a» alfHaNbIMBIH/Ia MEMJICKETTIK HHCIIEKTOPMEH TipKeli. JKa3 MayChIMBIHIAFbI 3epTTEY KYMBICTAPHI
aifHaJIBIMIAFbl KONTETCH aFallTapIblH 3aKbIMJIAJFAaHBIH aHBIKTAAbI, OJlap KMHAJFAH KapAblH aybIp
CaJMarbIHBIH MEXaHUKAJBIK OCEPIHEH JIHJEpl ChIHFaH, MAaWbICKaH aFallTap/blH TaMbIpiiapbl Oip JKaK
IIETIHEH KOMapbUIFaH, jKac arairap 0oii keTepe ajamail KyJiaraH aFalTap/IblH aCThIHAA KajdFaH. Tekcepy
Ke31HJIe Kap/iaH CbIHFaH HeMece MalbICKaH araluTapblH KeJeci Typiepi Tipkemni: ke0ici KOThIp KalbIH,
cylenil KalblH jKOHE apachlHa CaMbIPChIH. 3aKbIM/IaHFaH araluTap/blH Ke0icl eMip CYpYiH TOKTaThII
KyparaH araimika aiiHamanpl. KyparaHn aramrap opMaH epTiHIH, HEMeCEe OpMaH 3MSHKECTEPIHIH IMaiiia
0omybl KaybIl-KarepiHe anbin keneni. COHIObIKTAH OYHIAl jkaFjaiiaH KeiliH opMaHAa CaHUTapbl
Ta3ajay ic-IapajapblH )KYpPrizy Kaxer.

bareic-AnTailt MEMJIEKETTIK TAOMFU KOPBIFRIHBIH OPMaH KOPhIHA aHTPOMOTSH/IIK (PAKTOPIBIH ocep
€Ty OCaJIJILIFBI MEH Kayimi 6ap. Kopblkka eH »aKblH OpHallacKaH eyl KOHbIC — [lomepeunoe aybuibl;
OHBIH apackl 21 makeIpeiM, an 42 maKeIpbIM apa KalIbIKThIKTa Puaep kanacel opHanackaH. Pugnep —
OJ1 OHEPKICIT KaJackl, 1eMorpaduscel mamMaMmeH 49 MbIH agam.

AybUl TYpFBIHBI MEH Kajla TYPFbIHBIHBIH TaOMFaT pecypcTapblHa, OHBIH ILIIHAE OpMaH KOpbIHA
KO3 KapacTapbl op TYpii. Aybll TYPFBIHBI TaOWFaTKa KaKbIH TYPBIN, OHBI KYHJIETIKTI OMIPIHAE KUl
KOJIJIaHFaHBIMEH OHBIH OPMaHFa dcep €Tyl HeMFypailnbl, cebeli o TaburaT asChIHIAFBI TeMe-TeHIIKTI
0y30aii emip cypyre Oeltimaenren. A Kajia TYPFBIHBI OpMaHIbl TaOBIC KO31 PETiHIE caHarl, KaJaHbIH
epKeHIeyiMeH Oipre KachIHIaFbl TAOMFAT PeCypCTapblH OapbIHIIA UTEPYTE THIPHICA/IBI.

Kazakcran PecnyOnukacbinna TaburaT pecypcrapblHa 3aKbIM KeNTipy KbIIMBICTBIK KOJIEKCIIEH XKa-
3anaHajpbl, Mbicanbl: 341 6an. OpMaH/IbI kKO0 HeMece 3aKbIMaay. Y i MaHbIHIAFbI, casikail MeH Oay-0ak-
112 yyacKeJepiHAeri aramTap MeH OyTanapad 6acka, OpMaH KOpbIHA KIpeTiH *KoHe KIpMEUTIH araiTap
MeH OyTanap/ sl OTTHI HEMECE 03T¢ JIe KayITUIIT )KOFaphl KO3Iep 1l YKBITICHI3 KOJIaHY CalIapbIHAH KO0
HEeMece 3aKbpIMIay, erep OYJI ic-opeKeT ipi 3ajiajl KeJITipce, MYJIKI TOPKIUJICHIMN, €Ki MBIH alJIbIK €CeNTiK
KOPCETKINIKe JeHIHT1 MeIIepAe albINIyI calyFa He COJ MOIIIEP/E Ty3€ey KYMBICTAphIHA HE alThl XKY3
caraTka JIeHiHT1 Mep3iMre KOFaM/IbIK )KYMbICTapFa TapTyFa He €Ki JKbUIFa JIeHiHri mep3iMre 6ac 6ocTaH-
JBIFBIH TICKTEYTE HE COJT Mep3iMre 0ac OOCTaHbIFBIHAH aifibIpyFa JKa3allaHa/Ibl.

Yit maHbIHIAFbI, cashkail MeH Oay-0akia ydJacKelepiHJIeri aramTap MeH OyramapaaH Oacka,
OpMaH KOpbIHA KipeTiH KOHE KIPMEUTIH aramTap MeH OyTanapbsl opT KO KOJBIMEH HEMece o3re Jie
Kamblra OipAel KayinTi TOCIIMEH He 3USHJIbI 3aTTapPMEH, KaJIIbIKTapMEH, IIBIFAPBIHABLUIAPMEH HEMece
KOKBICTApPMEH JIacTay CajAapblHAH jKacaliFaH KacaKaHa jKOI HEeMece 3aKbIMay MYJIKI TOPKUIEHII, YIII
KBUIJIAH CETi3 XKbUIFa JACHIHT1 Mep3iMre 6ac OOCTaHBIFEIHAH alibIpyFa Ka3zajaHassl [3].

KopbIK ayMarbIHBIH 197 OPTAChIHAH OHBI CONTYCTIK OHE OH TYCTIK OeikTepre OeNeTiH >KalIbl
KOJIZTAaHBICTAFbI TAC JKOJIbI ©TeNl. ApHAYJbl allMaKTap apKbUIbl KOPBIKTA 4 SKOIOTUSUIIBIK TaHBIMIBLIBIK
COKMaKTap eTelll, ojap *bUIblHA opTa eceneH anranaa 1000-Fa )xybIK KOHaKTapAbl Kapchl anajsl. JKasy
KYpIIl ©Tyre apHaliFaH COKIMAKTApAbIH PEeKpUALMSIIBIK JKYKTEMAUIIT allIblH-ala aHbIKTaJbII, KaTal
TYpAE KaJaranaHaJbl. OJNKEeTaHyFa KoHE SKOJIOTHUSUIIBIK aFrapTyFa apHaJFaH COKIAaKTap OpMaH KOpbIHA
AHTPOIIOTEH I OCAJIBUIBIK TYFBI3aIbl, IET€HMEH 1€ KOPBIKKA Kipill HIBIFY KaTall TYpAe TEKCEePUTin KoHe
TYPUCTTEPIiH carmapbl TEK MEMJIEKETTIK HHCIIEKTOP/IbIH KaJaFaiaybIMEeH OTe i, TAHBIM/IBIK COKITaKTap/aa
OpMaH OpTIH KayilCi3/iri cakTajdFaH. OpuHE OYHBIH OapibIFbl aHTPOIIOTCHIIK KAaTEepiH aJJbIH ally
ic mapanapbl. TaHBIMABIK SKOJIOTUSIBIK aFapTYUIbUIBIK KYMBICTAPBIHBIH apKachlHIAa OpMaH KOPBIH
AHTPOTIOTEH/IIK 9CEpACH KOpFayFa 0osaabl, OChl OaFrbITTa KOPBIKTA SKOJOTHSIIBIK aFapTy jKOHE TypU3M
6emiMi 13 xbuT 00iTBI ©3 KBI3BMETIH aTKapya.
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HNPUPOJHBIE U AHTPOIIOI'EHHBIE PUCKHU YA3ZBUMOCTHU JIECHOI'O ®OHJJA
3AIATHO-AJITAMCKOI'O TOCYJIAPCTBEHHOI'O ITPUPOTHOI'O 3ATIOBEJHUKA

A. E. MAKAEB

3anagao-Anratickuit ['TI3, . Punnep (Kazaxcran)

AHHoTaunus. PaccmarpuBaroTcs NpupoIHbIe U aHTPOIIOTCHHBIE PUCKH YS3BUMOCTH JIECHOTO (poH/1a 3arafHo-
ANTalCKOTo rocynapcTBEHHOTO IPUPOAHOTO 3alI0BEAHNKA. JJaHHbIE B3ATHI U3 pa0OT COTPYIHUKOB 3alI0BEIHUKA U
JIETOTIUCEH IPUPOJIBL.

KitroueBble cioBa: 3anaano-Anrtaiickuid rocy1apCTBEHHbIH NPUPOAHBIN 3aI0BEJHHK, JICCHOH (HOHJ, NpH-
POZIHBIC ¥ AHTPOIIOTCHHBIE (PaKTOPHI.

THE NATURAL AND ANTHROPOGENIC RISKS OF THE VULNERABILITY
OF THE FOREST FUND OF THE WEST - ALTAI STATE NATURE RESERVE

A. E. MAKAYEV
West-Altai State Nature Reserve, Ridder (Kazakhstan)

Summary. This article discusses the natural and anthropogenic risks of the vulnerability of the forest fund
of the West-Altai State Nature Reserve. The data are taken from the works of the reserve staff and the annals of
nature.

Keywords: West-Altai State Nature Reserve, forest fund, natural and anthropogenic factors.
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JUHAMUKA IMTPUPOJHBIX MMOXKAPOB B I'HIII «BYPABAI»

U. B. HOBOKIIOHOB. 5. K. MAXMETOB
T'HIIIT «bypabaii», moc. bypabaii (Kazaxcran); nauka burabai@mail.ru

AHHOTaus. 3a MOCJeIHNE TOBI B Tecax KazaxcTaHa B pe3ysbTare JIECHBIX MOKAPOB YHUUTOKEHBI THICTIH
TeKTapoB JIECHBIX HacaxJeHnH. [[enp uccienoBanus 3akioyanach B M3y4eHHH CIIOCOOOB BBISBICHUS M MPUUUH
MIPOMCXOXKICHHSI JICCHBIX IOXAapOB HA TEPPUTOPHUU [OCYIapCTBEHHOTO HAIMOHAIBHOTO MPUPOTHOTO TMapKa
«bypabait». Crenyer yaenuth 0co00€ BHUMaHHE MPOBEICHUIO BCEX MPOMIIAKTHUECKUX IPOTHBOIIOKAPHBIX
MEpOTPHSITUH B TOJTHOM 00BEME.

KarueBbie cjioBa: JiecHbIC W IPUPOITHBIE TOXKAPBI, TOPHMOCTb, AHTPOTIOT€HHbBIE U TIPUPOHBIE (HAKTOPHI.

[Touck myTeit ¥ ctoco00B GOPMUPOBAHUS yCTOMUUBBIX K OTHIO HACAKICHUH — OTHO U3 HAITPaBJICHUI
B JIECHOM MUPOJIOTHH U KPYMHAs JIECOBOJICTBEHHAs MpoliieMa, pellieHrne KOTOPOH MO3BOJIUT MOBBICUTD
MO’KapOyCTOMUHUBOCTh JIECOB U COXPAHUTh WX OT MOJTHOM Tudenu nmpu noxkapax [1].

OnbIT Halel cTpaHbl U 3apyOeKHBIX TOCYAAPCTB MMOKA3BIBAET, UTO [0 MEPE POCTA YUCIEHHOCTH Ha-
CEJICHUS U €r0 MOOMJIBHOCTH KOJIMYECTBO JIECHBIX MOXKAPOB € KaX/IbIM rOI0M yBeJIHunBaeTcs. Bricokas
BEPOSATHOCTH FMOEIH JIECOB OT MOXKapoOB MpHUcyIa crpaHaM kak CeBepHoro, Tak u KOxHoro nomymapus
3emHoro mapa. Ha npumepe necos CIIA, Kanaasl, Poccun, ®@pannuu, Micnanuum u apyrux cTpaH npo-
OJieMa JICCHBIX MOXKApOB, KaK M JIECSTKH JIET Ha3a]l, MO-MIPEKHEMY OCTaeTCsl aKkTyajabHOH [1].

CocHoBsle sieca Kazaxckoro MeakocornoyHuKa JOBOJIbHO YaCcTO MOJABEPTallcCh U MPOJOIKAIOT TOA-
BEPraThCs MPUPOIHBIM MOJKapaM, KOTOPhIE B OOJIBIIMHCTBE CIyYaeB UMEIOT aHTPOIOTEHHOE MPOUCXOXK-
JICHHE U B CPETHEM COCTAaBIISIOT IpUMEPHO 85% OT 00111ero uncia noxxapoB B peruoHe [2].

Bo3HukHOBEHUE, pacipOCTpaHEHUE U PA3BUTHE JIECHBIX MTOXKAaPOB, MPEXKJIE BCETO, CBSI3aHO C MOTO-
HBIMH yCIIOBUSIMU B TE€UEHHE BCETO MOKAPOOIMACHOTO CE€30Ha U C HAPYILIECHUSIMH MPaBUII MOKapHOH 0e3-
onacHoctH B siecax PK. IIpexynpexxnenne 3aropanuii 3aBUCUT OT CBOEBPEMEHHOTO MTPOBEAECHHUS BCEX
MPOPUITAKTUICCKUX MPOTUBOTIOKAPHBIX MEPOIIPHUATHI HA OXpaHIEMOM JecHO Tepputopuu. [{ukmmy-
HOCTH JIECHBIX MOKApOB IO TojaM Ha TeppuTopuu [ocynapcTBEHHOT0 HAIMOHAIBLHOTO MPHUPOJHOTO
napka (I'HIIIT) vet, Tak kak B OOJBIIMHCTBE CIy4YaeB MOXKapbl UMEIOT AaHTPOIOTEHHOE TIPOUCXOXKICHUE.

AHanmm3 quHaMUKH JiecHbIX nmoxapoB Ha 3emursix ['HIIIT «bypa6aii» (2008—2019 rr.) mokasai, 4to
3a 11-neTHuit mepuoa 001Iee KOJIMIECTBO MOKAPOB COCTaBUIIO 318, M3 HUX aHTPOIIOTEHHOTO XapaKTepa
—292 (92%) n npupoanbix npuuuH 26 (8%).

HaubGonee ropumbim 6611 2009 TOA, KOTAa MPOU30ILIO 28 JECHBIX MOXKAPOB, a MPOUICHHAS UM
mwromaas coctabmwia 1139 ra, B Tom yucie nokpseitas jecoM — 642,5 ra. OCHOBHasi MpUYKMHA MOXKAPOB
(moutu 100 %) —Hapy1IeHre MpaBUJI MOXKapHOU O€30MaCHOCTH B Jiecax. 3acyllTuBbIM okazaics 2010 roa,
KOTJ1a 3a MOYKapOOIIaCHbII C€30H MPOU30ILIO 79 ciayyaes, II0Ha1b UX Obllla OTHOCUTEIHHO HEOObIIIAS,
€CJId CpaBHMBATh C MpeAbIAyIUM TroaoM, — 338,4 ra. AHaiau3 NPUYUH MOKAPOB HA 3EMJIAX JIECHOTO
¢dhonma HarmonanbHoro Napka ¢ 2009 o 2010 r. cBUAECTENBCTBYET, UTO 110 BUHE JIFOICH, HAXOMSIIUXCS B
JIecy WM BOIM3H €ro, IpoucXoauT 95,3 % IecHBIX MOXKapoB.

CpaBHuTeNbHAS OLEHKA IJIOLIa/Iel U KOJIMYECTBA JIECHBIX MOKAPOB (PUCYHOK 1), MpOU301IEAIINX
B 2009 u 2010 rr., mokasaja, 4To CpelHss Iomaab oaHoro noxapa B 2009 r. cocrasuna 40,6 ra, a B
2010 r. —Bcero 4,28 ra. B nocnemyroniue rojbl KOJIMYECTBO CIYYaeB U IJIONIAAX BO3TOPAaHU CHU3UIIHUCK.
Tax, MBI MOJkeM HaOJTIOIaTh, YTO B MOXKapoormacHbid ce30H 2019 roma mpousonuio 22 JIECHBIX MOXKapa,
u3 Hux 20 cmyuaeB (39,212 ra), unu 92%, — OT aHTpPONOreHHBIX NpUYHH U 2 ciayyas (21,64 ra), uim
8%, — OT pupoaHBIX (HaKTOPOB.

OcHoBHas 4vacth npuponsbix noxapo B ['HIIIT «bypabait» mpoucxoauT B TPyTHOTOCTYITHBIX
TOPHBIX ¥ IPETOPHBIX MECTAX, TJI€ CO3/1aeTcs OOoMbIIas yrpo3a nepexoa HU30BOro nokapa B BEpX0OBOil.
[lo naHHBIM KHHUTH y4eTa JIECHBIX MOXapOB, HAUOOMBIIAs TOJISl JIECHBIX MOXKAapPOB, MPOUCXOSAIINX Ha
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Pucynok 1 — Pactipenenenue miomazan u KonndecTsa JiecHBIX moxkapos B ['HIIIT «Bypabai» mo romam

TEPPUTOPHUH JIECHUUECTB, — HU30BbIE PA3JIMYHON HHTEHCUBHOCTH. OT HU30BBIX MOXKAPOB CPEIHEN CUIIBI
MOJTHOCTHIO MOTHOAIOT MOJOAHSKY, MOIPOCT, MOANIecOK. [Ipu MHTEHCUBHBIX U OCOOCHHO OOJNBIINX MO
TUTOMIA/I TIOYKapax TUOHET CIesbIi Jiec.

Hanpumep, 19.07.2019 . B 12 u 50 muHn B kBaptazie 15, Beiaene 18, Ha BeplIIMHE TOPHOTO KpsiKa
«Keke Oatpip» (AkbUI0alCKOE JTECHHUECTBO, PUCYHOK 2) MPOU30IIENT HU30BOM yCTOMUYMBBHIN MOXKap,
oOm1as miuomaab, BKIOYas U MOKPBITYI0 jJecoM, coctaBuna 0,33 ra. [IpuurHa BOZHUKHOBEHUS BO3TO-
paHus — aHTPONOTEHHBIN (aKTop.

Pucynox 2 — Tymenune iecHOTo moxkapa Ha Kpsike «Keke Oarbip»

B obHapyxeHuM U TYLIEHUH [10)Kapa y4acTBOBAJIM:

nncnekropckuit cocras I'Y T'HIIIT «bypabait» — 46 yenoBek, nokapHble MAlUHBL — 3, MaJblid
JIeCONnaTpyJIbHbIA KOMIUIEKC — 1;

PI'KII «Ka3axckast 6a3a aBUAallMOHHOM OXpaHbl JIECOB U OOCIYKMBAHUE JIECHOTO XO3siiicTBa» — 7
YEJIOBEK, BEPTONIET — 1;

CIIY — 50 uen., 4 nokapHbIX MAILIMHBI, BIIEpBbIE ObLI 3a/1€licTBOBaH BepToiaer MU-26.
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[Toxxap 6611 tokanu3oBad 19.07.2019 . B 15 u 55 mun, nukBuauposan 22.07.2019 . B 16 4 57 MuH.
OO6mwmit yiep0, MpUYMHEHHBIA JIECHBIM TTOYKapoM, cocTaBmil 956 461 Tr.

Jannbiit (hakT CBUIETENBCTBYET, UTO OBICTPOTA pEaKIMU MPU OOHAPYKEHUH BOZHUKIIUX OYaroB
3aropaHuil B Jiecax M MX JIMKBUAALMM 3HAYUTEIBHO MOBBICHIACH. TYT HY)KHO Y4YMTHIBaTh, YTO 3a IO-
CIIETHUE JIECATUIIETHE 3HAYUTEIbHO YIYUIIMIACh OCHAIEHHOCTh COBPEMEHHOM MOXKAPHOW TEXHUKOM,
CPEICTBAaMH TPAHCIIOPTA, CBSI3U, KOTOPHIE MO3BOJIAIOT OOECIEUNUTh CBOEBPEMEHHYIO JTMKBUIAINIO BO3-
HUKAIOUIUX MTOXKAPOB.

[ToBBIIIIEHUIO TTOKAPOYCTONUYNBOCTH JIECOB CIIOCOOCTBYIOT CUCTEMA MEPOTIPHUATUH 110 OYHUCTKE BbI-
pyOOK M JIMKBUAALIMY BHEJIECOCEUHOM 3aXJIaMJICHHOCTH; PETYJIUPOBAaHUE 3al1aCOB HAIIOUBEHHBIX rOPIO-
YUX MaTepUajIOB O] MOJIOTOM HACAXKICHHM; PEryJupOBaHUE IPUMECH JIMCTBEHHBIX NOPOJI MPHU CO3/1a-
HUU JIECHBIX KYIBTYp U B Ipolecce pyOOK yXoa; peryiupoBaHue CTPOCHUS APEBOCTOEB U CTPYKTYPY
HACaX/I€HUI; PeryJIMpOBaHUE COCTABA U I'yCTOTHI )KMBOI'O HAIIOUBEHHOTO MOKpoBa [1].

Hapsiny ¢ nepeuncieHHBIMU MEPOIPUATHIIMU JIECOKYIBTYPHOTO U JIECOBOJACTBEHHOIO XapakTepa
B KauecTBE JIOMOJHEHHsI K HUM IOJIE3HO MPUMEHATh CUCTEMY IMPOTHBOIIOKAPHBIX MPO(OUIAKTHIECKUX
MEpONPHUSTHI, HANpPaBICHHBIX Ha MPENOTBpAIllEHHE BO3MOKHOCTHU PACIPOCTPAHEHUS IMOXKAPOB IO
JiecHoM tutomanu [1].

Bce 310 coueTranue n1ecoKynbTypHBIX, JIECOBOJICTBEHHBIX U MPO(PUIAKTUUECKUX TPOTUBOIOKAPHBIX
MEPOIPUATHI 00pa3yeT eIMHYI0 CUCTEMY JIECOXO3MCTBEHHBIX MEp MO CO3aHHI0 U (HOPMUPOBAHUIO
M0’KAPOYCTOMYMBBIX HacaxaeHuu [1].

AHanu3upysl NPUYMHBI JECHBIX M0OKAPOB, UX BO3HUKHOBEHMSI, ONUPASCh HA NPUBEICHHBIC JIaH-
HbIE€, MO’)KHO OTMETHUTh, YTO TIOYTH BCE MOXKapbl MPOUCXOAST 110 BUHE YEJIOBEKA U3-3a HapyIlIEHUs Ipa-
BUJI IOXkapHOi 6e3omacHocTH. OTCI0a CIIEAYET, YTO PyKOBOJCTBY HAllMOHAIBLHOTO Mapka He0OX0 MO
o0paruTh 0cob0e BHUMAaHKUE Ha MPOBEJCHHE BCeX MPOMUIAKTHUYECKUX MPOTHBOIOKAPHBIX MEPOIPHSI-
THH B mosiHOM 00bEéMe. HeoOxoaumo o0ydeHne 1 03HaKOMIJIEHHE MECTHOTO HACENICHHS M OTIBIXAIOIINX
C TIpaBUJIAMHU TIOKApHOW OE30MacCHOCTH uYepe3 CpeAcTBa MaccoBOW MH(oOpMaIwu, MpoBeaeHue Oecen
B IIKOJIaX, KOJUIEJKAX, CAHATOPHSX, JOMaX OTHAbIXa. ClieqyeT Takke YBEJIMYUTh KOJIMYECTBO Paclpo-
CTpaHSEMBbIX TUCTOBOK U MaMSATOK M HHPOPMHUPYIOIIMX aHIILIATOB B JIECY HA MPUPOTOOXPAHHBIC TEMBI.
XopoIo HalaXeHHasl pa3bsCHUTENbHAs M BOCHHUTATeNbHAs paboTa mo 0e30MacHOMY OTHOLICHHIO K
Jiecy v ero 00oraTrcTBam IMOMOXKET CHU3UTD YHCIIO M0KaPOB.

Opranuzaius 00pbObI € IECHBIMU MOKapaMu — 3ajja4a He TOJIBKO MPEeANPUITUI IECHOTO X035IICTBA.
COepeskeHne IparolieHHOro Aapa MpUPObI JOKHO CTaTh I€JIOM KaXKIOoro u3 Hac. Beex, kTo ObiBaeT B
JIeCy WJIH JKUBET M pa0dOTaeT B JIECHOH 30HE, JOJDKHA 3a00TUTH Cya0a «3emeHoro apyra» [3].

Jl1st cHUKeHMs prcKa BOSHUKHOBEHHUS U TIEPEX0/1a JIECHBIX M0XKApOB Ha TEPPUTOPHUIO HACEIEHHOTO
MIyHKTa U JPYTUX 0ObEKTOB MpeiaraeTcs:

1. IIpoBOANTH OCOOCHHYIO, YIUTHIBASI MEHTATUTET, IPOTUBOIIOKAPHYIO MPOMarauay Ajs MECTHOTO,
MIPOJKMBAIOIIETO BOMU3M WIM HAa TEPPUTOPHUHU JIECHOTO (HOHIA, HACENEHHSI, OT/IBIXAIOIIUX B PA3IMYHBIX
YUPEXKACHUAX U T.1.

2. [IpoBomuTh pyOKHM yX0/a Il CHUKEHUS TPUPOTHON TTOKAPHOW OMACHOCTH BOJIM3HM HACCIIEHHBIX
MyHKTOB U APYTUX 0OBEKTOB HAa PACCTOSTHUH J10 3 KM U O60Jiee, 0COOCHHO Ha TEPPUTOPUSX, T]I€ IPOUZOIILIO
MHTEHCUBHOE €CTECTBEHHOE BO30OHOBIICHHE JIeCa.

3. OueHuBarh BO3MOXKHOCTH U XapakTep IMOKAapHBIX CUTyallUHd B CBSA3M C JIECHBIMU IOXapaMu
BOJIM3H KaXKJIOT0 00bEKTa MHIMBUIYAJIBHO C MOCIEAYIOUIUM COCTABJICHHUEM KapThl JIECHBIX TOPIOYUX
MaTepuasoB U CO3/1aHueM 0a3bl JAaHHBIX TEPPUTOPUHU BOIU3U KaXKIOTO OOBEKTA.

4. [IpoBOIUTH MPOTUBOIIOKAPHOE YCTPOHUCTBO JIECOB BOKPYT JIECHBIX MOCETKOB M JPYTUX OOBEKTOB
1 CO3/1aBaTh KPYTOBbIE IPOTUBONOKAPHBIE 3aCTIOHBI.

5. CBoeBpeMeHHO (HE peke JBYX pa3 3a Ce30H) CKaIllMBaTh TPaBy Ha OOBEKTaX, PACIOI0KEHHBIX
B JIeCy, U Ha BCEH TEPPUTOPHH MPOTHBOIIOKAPHOTO Oapbepa BOKPYTr 00beKTOB. Kpome TOro, KpbIIiu
CTPOCHUHU U ABOPOBBIX MPOCTPAHCTB JIOJHKHBI OBITh OYHUILEHBI OT TOPIOYMX MaTE€pUajIoB (XBOs, JTUCTbS,
XJIaM | T.1.) [4].
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I. V. NOVOKSHONOV, B. K. MAKHMETOV

SNNP “Burabay”, v. Burabay (Kazakhstan)

Summary. In recent years, thousands of hectares of forest plantations have been destroyed in the forests of
Kazakhstan as a result of forest fires. The purpose of the study was to identify the origin and study of forest fires
on the territory of the State National Natural Park Burabai. As a result of the research, special attention should be
paid to carrying out all preventive fire-fighting measures in full.

Keywords: forest and natural fires, fire frequency, anthropogenic and natural factors.
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VIIK 504

CTAHIHUA «bBOPOBOE» B CUCTEME
KOMIIVIEKCHOI'O ®OHOBOI'O MOHUTOPHUHI'A
HA EBPASUCKOM KOHTUHEHTE

b. B. [IACTYXOB, C. I [IAPAMOHOB, JI. B. BYPI{EBA

OI'BY «MHCTUTYT IMI00aTBHOTO KJIMMAaTa 1 SKoIorun uM. akanemuka 0. A. Uzpasms», Mocksa, Poccus;
sergey.gromov(@igce.ru

AnHortanus. [IpencraBieHbl HCTOPHS Pa3BUTHS U COBPEMEHHOE COCTOSTHHE CHCTEMBI KOMILUIEKCHOTO (hOHO-
Boro mouuTopuaTa Ha OOIIT. Yka3siBaroTcst mpoOIeMbl i IEPCTICKTUBBI PA3BUTHS CETH CTAHITUH MOHUTOPHHTA
CHI. IIpuBonsTcs pe3yabTaThl MHOTOJICSTHUX HAOIOACHUH Ha CTaHIINH «bopoBOeY.

KuaroueBbie cioBa: KoMIuiekcHBIN (hoHOBBI MoHUTOpUHT, OOIIT, Boposoe.

Konmnenius kommiiekcHoro ¢onoBoro Mmouutopunra (KOM) kak momcucteMsl 00IIerocy1apcTBeH-
HoM cuctembl HaOmoneHud U koutposs (OI'CHK) Ovuta copmynupoBana u paspaborana B CCCP
akagemukom lO. A. N3pasnem B koHue 70-x rogoB mpouuioro cronetus [4]. [Ipennoceuikoit mis e€
CO3/ITaHUSI TOCITYKUJIO 3HAYUTEIbHOE YBeIMYeHnEe HaunHas ¢ 1960-X TonoB BO BCEM MUpPE KOJIUYECTBA
BBIOPOCOB B OKPYKAIOIIYIO IPUPOIAHYIO CPEIy BPEAHBIX 3arpsI3HSIOLINX BEIIECTB U BOBJICUCHHE UX B
MPOLIECCHI TaJTbHEro Kak aTMOC(EpHOro, TaK ¥ BOAHOTO IEepeHoca.

OcHOBHBIMU 3a7la4aMH (POHOBOTO MOHUTOPHUHTA, B OTJIMYUE OT APYTUX CHCTEM HaOMIOAeHUH, co-
3[1aBaBLIMXCS B T€ TOAbI, SABISUIACh KOMIUIEKCHOCTh MPOBEACHUS HCCIEIO0BAaHUH, BKIIIOUAOLIAs MOITY-
YeHHEe UIUTENbHBIX PSAJA0B HAOIIONEHUN 32 COCTOSHUEM 3arps3HEHHS BCEX OCHOBHBIX KOMIIOHEHTOB
OKPYXKaIoIel IPUPOTHOM Cpesibl. ITO aTMOC(EPHBIN BO3/IyX, ITOUBA, PACTUTEIBHOCTD, TOBEPXHOCTHBIE
BOJIbI U aTMOC(epHble ocaaku. M3mepenrne XuMuyeckux nokasareseil JOmKHO ObLIIO COMTPOBOXKIATHCS
OTpe/IeIEHUEM OCHOBHBIX METEOPOJIOrHUECKUX MapaMeTpOB M THAPOIOrHUYECKUMH HAOIIOIEHUsIMU Ha
MPUJIETaloINX BOJOTOKAX.

B kauecTBe 1uIomaaoK i TaKuX HAOMIOACHHMMN OBUIM BBIOpAaHBI 0CO00 OXpaHsIEMBbIC MPUPOTHBIE
tepputopuu (OOIIT), Ha KOTOPBIX COOCTBEHHAsI AaHTPOIIOTCHHAS JIEATETLHOCTh, KAaK B HACTOSIIEM, TaK U
B Oymy1iem, 1oiKHa Obla ObITh MUHUMATBHOM, a camu Tepputopun OOIIT ynaneHsl OT 3HAYUTETBHBIX
HCTOYHHMKOB 3arps3HEHUs Ha OOJIbIINE PACCTOSIHUSL.

B mnporpammy u3ydeHus ObLTM BKIIOYEHBI Hanbolieeé TOKCHUYHBIE XUMHYECKHE COEIUHEHMS,
MMEIOLIUE AaHTPOTIOT€HHOE MPOUCXOKIEHUE U CIOCOOHBIE IEPEHOCUTHCS Ha OOJIbIIINE PACCTOSAHUSA. JTO
JTMOKCH[IBI CEPBI U a30Thl, TAXKETbIE METaJUIbI (CBUHEL, KaIMUI, PTYTh, ME/Ib ), CTOWKHE XJIOPOPraHUYECKHE
nectunuabl (XOIT), monmuapomarnyeckue yrneBogoponsl (ITAY) u psin Apyrux, NpucyTCTBUE KOTOPBIX
B TE€ TrOAbl CTajl0 OOHapyXuBaTbci Aake B Apkruke. s ompeneneHus (OHOBBIX KOHILIEHTpAIMi
3arpsI3HAIOLIUX BEUIECTB MPUILIOCH pa3padaThiBaTh CleUalIbHbIE METOJMKA 0TOOpa M aHajau3a Mpood
[10, 11].

C navaa o0pa3oBaHUs U MO HACTOSIIEE BpeMs BCs ceTh cTaHIuii KOM HaxonuTces B MOAYMHEHUH
TePPUTOPHANBHBIX yrpaBiaeHud runpomenciaykosl (LII'MC). Meronndeckuii U HaydHBIH KOHTPOJIb
3a paboTON CeTH OCYIIECTBIsIETCs crnenuanuctTamu MHctutyTa rodansHOro KinMaTra U 3KOJIOruu (B
Hacrosiee Bpemst ®I'BY «MTI'KD um. akanemuka FO. A. U3zpasmsy).

Haunnas ¢ 1980 roma 3a 10 metr Bcero B CCCP 6buto opranmszoBaHo 16 cranmmii KOM. U3
HUX 7 CTaHIMI OBLIM pa3MeElIeHbl Ha €BpOMeHcKkoil Tepputopuu: 310 ctaHimu «lIpeina» (Jlutpa),
bepesunckuit 6uochepnnrii 3anoBennuk (b3), LlenTpanbro-Jlecnoit b3, Ilpuokcko-TeppacHsiii b3,
Bopouexckuii b3, Actpaxanckuit b3, KaBkasckuii b3 u 9 cranuuii Ha a3MaTCKOil TEPPUTOPUU: CTAHIIUS
«bopoBoe» (Kazaxcran), B Penerexckom b3 (Typxmenus), Capsi-Uenekckom b3, Uarkambckom b3,
Jlenauk AbGpamoBa (Bce Y30ekuctaH), Anraiickom b3, baprysunckom b3, Cuxors>-Anunbckom b3 u
Casno-Illymenckom bB3. Cxema ux pacnoyioxeHus NpeicTaBlIeHa Ha pUCyHKe 1.
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Pucynox 1 — Pacnionoxenue craHiuil MOHUTOpUHIa IpupoaHoi cpeast B CHIY

B coorBeTcTBUM € IIaHOM COTpynHUYEeCTBa B paMkax CoBeTa SKOHOMMUYECKOM B3aMMOIIOMOIIU
(C3B) B cTpanax 3anaaHoi EBponsl ¢ HCIIOIb30BaHUEM TEX JKE IPOrpaMM HaOIIOICHHS U COIIOCTAaBUMBIX
METOJIOB aHAJIM3a B T€ e ro/ibl ObLITU CO3/JaHbI M BKJIIOYCHBI B €UHYIO CeTh HaOMoneHuH enlé 9 cTanuuii:
B ['epmanun, Benrpuu, Yexocinosakuu, [lonsiie, Pymbinuu u bonrapuu.

Pesynbrarel HAOMIOAEHUI CO BCEH CETH CTAHIIMN €KETOHO M3/1aBaliuCh, CHayana B Buae «O030pa
($hoHOBOTO cOCTOSTHUSI OKpYKatoieit mpupoaHoi cpenbl B CCCPy» u «bromnerens goHoBOTrO 3arpsisHEHUs
OKpY>Karolllell IPUPOAHON Cpeibl B PErMOHE BOCTOUHO-€BpONENCKUX cTpaH-wieHoB COBy», a mo3nHee
B B¢ «O030pa (POHOBOTO COCTOSIHMS OKpYXKarolled MpUpoaHoi cpeasl Ha Tepputopun ctpad CHI»
[5, 6]. Ha ocHOBaHMM aHa/n3a MOJIy4aeMbIX MAaTEPUAJIOB TaKKE €KErOHO BBITYCKAIMCh 2 HAy4YHBIX
cOopHHKa, 0000IIAOIINE Pe3yIbTaThl BCEX MPOBOAMMBIX HAOIIOACHMNA M BBISBIAIONINE TEHICHLIUU
U3MEHEHHUsI COCTOSHUS 3arps3HEHUsT OKpYXKAIoIIeil cpeapl M CYLIECTBYIOIKE Ha ceTH npobnemMsl. Bee
U3JJaHUsl PACCHUIAJIMCh B 3alIOBEJHUKU M JPYTUME€ 3aUHTEPECOBAHHBIE OpraHM3alMM, a I0Jy4YaeMble
Marepuasbl 3aHOCUIKNCH B €IMHYIO 0a3y JaHHBIX.

«bopoBoe» Obu1a nepBoii, opurransHo oTkpeIToil B CCCP B 1980 roay, craniueil KOMIIEKCHOTO
¢donoBoro monutopunra (KOM), pacronoxkeHHOI B rocy1apcTBEHHOM 3arnoBeiHnKe bopoBoe, co3nan-
Horo emi€ B 1925 rony. [Tocne pacnaga CCCP, yxe B coctaBe Pecriy6nuku Kaszaxcran, ata repputopus B
2000 roxy momyuuia craryc ['ocynapcTBeHHOr0 HALlMOHAIBLHOTO MPUPOIHOTO Tapka «bypabaii» ¢ nenbio
OXpaHbl 03EPHO-TOPHO-JIECHBIX JIAHAA(PTOB M OPraHU3allUU YIOPSAOUYEHHOIO OTIbIXa HACEJIEHUS
Ha €ro TEPpUTOPUHU. DTO YHUKAJIBHBIM NMPUPOAHBIM 3anoBeaHUK Kazaxcrana rutomaneto 83 511 ra,
COYETAIOUIHN pa3IMyuHble IPUPOIHBIE JaH A THI (Jeca, Topbl, 03€pa, PaclooKEHHbIE CPEIU CTEITHON
PaBHMHBI) C UX NEPBOOBITHON COXPAHHOCTBHIO.

[lepBoHa4ambHBIM MECTOM OpPraHM3ALMHU CTAHLMHU ObLIAa BHIOpaHa IUIOIIAJKA B paiioHe MOCENKa
Bopo6béBka. Haunnas ¢ 1976 rona Ha npoTsikeHUH 4 JeT BRIOPAaHHOE MECTO CIYXKHMJIO B KayeCTBE
HAayYHOTO MOJHMIOHA, HA KOTOPOM METOOM €KETOHBIX SKCIETUIMIA MPOBOIMINCH OTPabOTKa METO/I0B
(OHOBOrO MOHUTOPHHIA, BHIOOp YCIIOBHM M pexxuma HabOmoaeHui. [locie opuuanrbHOrO OTKPHITUS
cranuuu ¢ 1980 roga Tam MpOROIKMUIINCH PETYIApHbIE OTOOpPHI MPOoO M3 aTMOC(EpHOro BO3AyXa U
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arMocdepHbIX ocaakoB. OTOOp MpoO MOBEPXHOCTHBIX BOJA OCYIIECTBISUICS M3 5 Onmu3iexamux 03€p,
MOYBBI 1 PACTUTEIIEHOCTH — Ha 3 pa3iIMUHBIX, HO XapaKTEPHBIX IS JAHHOW MECTHOCTH ITJIOMIA IKaX.

Haubonee nmpocTteie BuabI aHaMN30B, HauuHast ¢ 1980 roxa, mpoBOAMIKMCH B 1a00paTOpUH CTAHIHH
KO®M B r. lllyunncke. bonee cinoxuble uamepenus BoinoaHsuuch B @I'BY «MI'KD».

AHanu3 pe3ynbpTaToB, MOyYeHHBIX 3a IIEPBBIE TOBI pa00THI CTAHINH, TOKA3aJl, YTO IIEPBOHAYATBHO
BBIOpaHHOE MecTO HabmtoneHuit (moc. BopoObhEBKaA) B X0I01HOE BpeMsi T0/1a HAXOUTCS MTOJT HEKOTOPHIM
aHTponoreHHbIM Bo3zaeiicTBueM I. Lllyunncka [2, 8]. B pe3ynbrare Obl10 NPUHATO pellieHUE EPEHECTU
momanky cranuuun KOM Boctounee B Lllyunnckoe necaudectBo («3omotoit bop»), roe ona u mpo-
noJkana cBoto pabory mo mporpamme KOM yxe B coctase Pecryonuku Kazaxcran 1o 1996 rona, mocine
4yero 00bEM HaOIOIEHHI Ha CTaHIMK ObLT cokpaieH, a B 2001 roxy craHims mpekparuia HaOIroaeHNs
1o nporpamme KOM.

B Tabmurie npeacTaBieHbl pe3yabTaThl MHOTOJIETHUX H3MEPEHNH KOHIIEHTPAIN OCHOBHBIX 3arpsi3-
HAIOIIMX BEUIECTB B PA3IMYHBIX NPUPOAHBIX cpeaax Ha craHuuu KOM «bopoBoe» 3a Bech nepuon
HaOmronennii. Kak BUIHO, KOHIIEHTPALMU M3MEPSEMBIX BEUIECTB BO BCEX MPHUPOAHBIX Cpelax UMEIOT
HU3KHE 3HAYSHHS U COOTBETCTBYIOT (DOHOBOMY YPOBHIO.

)114ana30H1>1 N3MCHCHUSA CPEAHCTOJOBBIX 3HAUYCHUN

KOHIICHTPaIUH U3MEPSAEMbIX 3arpSA3HAIONINX BEIIECTB (B UUCIUTEIIE)
U CpE/IHUE 32 BeCh NIEPHO/] HAOIOIeHU 3Ha4YeHHs (B 3HAMEHATelIe)
Ha ctaHiu KOM «boposoe»

KoHmeHTpammu B IpupoIHbIX 00BEKTaX U SIUHUIIBI H3MEPCHUS
BelecTso Tossr Atmocdepa, | Atm.ocanku, |IloBepxH. BOIBI, Iloua, PacturensHOCTS,
Mmkr/m? (1) MK/ (1); MK/ (1); mr/kr (1) mr/kr (1)
Hr/m? (2) HT/1 (2) HT/1 (2) MKT/KT (2) MKT/KT (2)
JIMOKCHT Cepbl 19762001 | 2868 85 g 8 ) - - - -
JTHoKCH I a30Ta 1989-2001 | 1028 01* 3 8 ) - - - -
1§ISE1 19762001 | 258321 - - - -
22
Cynbdarst 19802001 | 2836 (1) 26-10 () - - —
3,1 5,5
6.1-32 0.1-5.6 0,01-0.14 0.01-0.09 0.01-0.14
- 2i—=£ (2 Lan—=a (] . == (1 2 =2 (1 Lee—n2d (]
PryTh 1976-1995 I6 (2) 0.7 (1) 0.05 (1) 0.05 (1) 0.06 ()
2.5-31 1,2-12.3 1.3-94 5.0-15 1.3-94
Cauner 1976-1996 7 2 54 ©) 40 e)) 103 1) 40 ©)
0.09-0.60 0,16-0.83 0,03-0,93 0,04-0.45 0,03-0.93
o B 2 2 2 2 2 1 AV VP 1 M T Vs T 1 Mo Vs T 1
Kayvuit 1976-1996 035 2 0.42 (D 0.6 (1 0.17 (1 025 (1
3.8-28 6.5-34 3.8-28
- _ — 2028 (] 2= (] =0—=8 (]
Menpb 1988-1993 LS (1 4.6 (O] LS (1
0.02-0.74 12.2-87
- = (2 2 2 _ _ _
XTI (muman) | 1979-1996 0.20 () 38 2
0.02-1.04 1,1-204
- > == (2 . 2 _ _ _
JUIT 1979-1996 026 (2) p (2)
0,02-1,35 1.3-240
- . == (2 2 2 _ _ _
TJUIT 1979-1996 038 (2) 60 (2)
0.03-1.69 2,641 0.46-5.5 2,641
_ B pIZAVE b 1.9 4 2 _ FoTA S 2 p il m A AmOF O 2 F-T1 0 R 2
3,4-BI 1976-1996 0.7 @) 1,37 }9,4 @) 14.6 ) 29 ) 14.6 @)
0,02-0.17 4,6-16.9
_ _ Py Py 2 Py Py 2 _ _ _
1,12-BILT 1985-1996 0.06 (2) 74 (2)
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Atmocdepa sBISIETCS OCHOBHOM cpelod mepeHoca OOJIBIIMHCTBA 3arpsi3HSIONIMX BEIIECTB Ha
JTaIbHUE PACCTOSIHUS U MIOCTYIJIEHUS B yJlaJl€HHbIE palloHbl, 0COOEHHO B CTENHbIX 30HaX. Ha pucynke 2
MoKa3aHa MHOTOJIETHSS JMHAMMKA U3MEHEHUs KOHILIEHTpAIUi B BO3yXe HanboJsee pacpoCcTpaHEHHbIX
Y TOKCUYHBIX 3arps3HSIONIMX BEIIECTB — JUOKCHA CEpbl M CBHHIIA HAa CTAHIUSAX, PACIIONIOKEHHBIX B
Pa3IMUHBIX pErHOHaX cpeAHel mojaockl EBpasuiickoro kontTuHeHTa. I1o craniuu KOM, bepesunckuii
b3 (B nacrosiee Bpemst PecriyOnuka benapycs), Ilpuokcko-Teppachbiit b3, bopoBoe (B HacTosiee
Bpems Pecnybnuka Kasaxcran), Penerekckuii b3 (B Hacrosiiee Bpems PecnyOnuka Typkmenucran) u
bapryzunckuii b3.

PucyHoK 2 — MHOTOJICTHSIS IMHAMIKA U3MEHECHHUS KOHIICHTPALUH B BO3IyXe
Jquokcua cepbl (Mkr/m?®) u cBuHIa (Hr/m®) Ha crannusx KOM

Kak BuaHO U3 pHucyHKa 2, MHOTOJIETHUE JUHAMMKU M3MEHEHUS KOHLIEHTPAlMU PacCMaTpUBAEMBbIX
XMMHUYECKUX BEIIECTB B aTMOC(EpPHOM BO3yXEe Ha BCEX CTAHLUAX MMEIOT Onm3kuii xapakrep. [loBce-
MECTHO OTMEUAETCs Bo3pacTaHue Ux koHueHTpauuii ¢ 1980 no 1989 roa. B nanpHeiinem, nocne pacnaaa
CCCP, naunnas ¢ 1990 rona u nanee KOHIEHTPALMU IUOKCUA CEPBl U CBUHIIA, KAK U JPYTUX COEAMHE-
HU, KOTOpBIE 371€Ch HE PACCMATPHUBAIOTCS, HAYAJIM PE3KO CHIDKAThCS M UMENTH ONTU3KyI0 TUHAMuKy. [Ipu
3TOM HaunOoJjiee BBICOKHME YPOBHM KOHIIEHTPALMN JUIsl OOJBIIMHCTBA KOHTPOIUPYEMBIX 3arps3HSIONINX
BEIIIECTB OTMEYAJINCh B 3UMHUE NIEPUOJIBI TOJ1a, @ HanboJIee HU3KUE — JIETOM. DTO MO3BOJISIET TOBOPUTH
0 T100aJIBHOM XapaKTepe NePEeHOCOB U eIUHBIX 3aKOHOMEPHOCTSIX paclpeieieHus] OCHOBHBIX Hanbosee
TOKCHYHBIX TIOJIIOTaHTOB.

HccnenoBanus mokasainu, 4To co3faanHas HaOmonatenbHast cuctema KOM neiicTByeT u pearupyer
Ha U3MEHSIOIIMECS] aHTPOIOI€HHbIE HArpy3KH Ha OKPYXKAIoOIIyIo Cpely B MacimTade Kak OTIEIbHBIX
pailoHOB CTpaHbl, TaK U KPYIHBIX peruoHos [1, 7, 9].

B moBepXHOCTHBIX BOJax U arMOC(EpHBIX OCaJKaX 3aKOHOMEPHOCTH M3MEHEHHs KOHLIEHTpAIUii
3arpsA3HSIONIMX BEIIECTB OoJiee CIOXKHbBIE U 3aBUCIT OT 0COOEHHOCTEH paiioHa HaOIIOACHHS, pa3Mepa
BOJIOTOKA U BJIMSIHUS HA HETO PAa3IMUHBIX UCTOYHMKOB. OqHako Ha ctaHiuu KOM «bopoBoe» 3a Bech
nepuoj; HaOMIONEHUH 3aMETHOTO M3MEHEHHs KOHLEHTPAIMM M3yYaeMbIX 3arpsi3HSIOMIMX BEIIECTB B
MOAKOHTPOJIBHBIX BOJHBIX 00BEKTAaX HE OTMEUYCHO.

B mouBe u pacturenvsHOCTH Ha Bceil cetu craHiuii KOM 3a mepuon HaOMIONEHUN 3HAYUMBIX
U3MEHEHUH KOHIIGHTPALMU 3arps3HAIONIMX BEIIECTB OOHAPYKEHO HE ObUIO, YTO CBUICTEIHCTBYET
00 yCTOWYMBOCTH 3KOCHCTEM 3aIOBEIHBIX TEPPUTOPHM B LIEJIOM M CIIOCOOHOCTH MX HEUTpaln30BaTh
BO3HMKAIOLIHE YTPO3BI.

K coxanenuto, mocine pacrnaga CCCP xonmuectBo craniuit KOM, paGoraromux mo equHol mpo-
rpaMMe, Ha TeppuTopuu EBpa3zniickoro KOHTMHEHTa pe3ko cokparuiochk. Ctpanbl 3anaaHoi EBporsl
U3MEHHWJIN TIPOTrPaMMBbl HAOIIONCHUN U NIepecTaly nepeaaBaTh cBoo nHpopmanuio B Poccuiickyro de-
nepanyio (P®). B PO coxpanunuck U mponoHKaoT 0 HACTOSILEr0 BPEMEHH CBOIO paboTy 5 cTaHIMA
(4 ET PO u 1 na AT P®). Crannus bepesunckuii b3 (Pecnybnuka benapycs) npogomkaer padorty ¢
HEKOTOPBIMH H3MEHEHUSIMH TIPOTPAMMBI, HO PETYIISIPHO npenoctasisieT B PO Bcio nmomyuaemyio napop-
MaImio, KOTopast €XKeroHo MmyOIuKyeTcst B Hamx o03opax [5, 6]. Cranuus «bopoBoe», K COXaJICHHUIO,
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¢ 2001 roma mepecrana y4acTBoBaTh B oOMeHe MH(popmanmeld o (POHOBOM 3arpsi3HEHHU MPHPOIHOMN
CpelbL.

CymiecTByroliee Ha HalleM KOHTUHEHTE KoJaudecTBO cTaHIii KOM, GOmbIIMHCTBO U3 KOTOPHIX
pacrionoxxeno Ha ET P®, He M0O3BOIIsSIET KAY€CTBEHHO M CBOEBPEMEHHO MPOCIIEKNBATH (DOHOBYIO KO-
JIOTUYECKYIO CUTYallMI0 Ha Tako 0oibioil Tepputopuu [3, 12]. 3anHTEpecOBaHHOCTh PYKOBOJICTBA
PecnyOnmuku Kazaxcran B COXpaHEHHMHU M YIIyUYIIEHWW SKOJOTHH, B YaCTHOCTH Ha TeppuTopun Hammo-
HajJbHOrO napka «bypabaii», MOJTHOCTBIO COBIAAAET € 3aJadaMH U MHTepecamu Poccuu U 10iKHA 110-
CIIy’>KMTb OCHOBOM COTPYIHUYECTBA.

[To HamemMy MHEHUWIO, JUIS OLEHKA (OHOBOTO COCTOSIHHSI CBOEH TEPPUTOPUU W BBISBICHHS
HEraTUBHBIX (DAKTOPOB BO3MOKHBIX aHTPOMOTEHHBIX BO3/IEUCTBUN CO CTOPOHBI KAK BHYTPEHHUX, TaK U
BHELIHUX UCTOUYHUKOB B PecnyOnuke Kazaxcran cienyer co3narh He MeHee 2 CTaHIMiM, paboTaromux no
CONOCTaBUMBIM IIporpammam co craniusamMu KOM PO u ykpenuts Halle cOTpyIHUYECTBO.
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STATION «BOROVOE» AS A PART OF THE INTEGRATED BACKGROUND
MONITORING SYSTEM OVER THE EURASIAN CONTINENT
B. V. PASTUKHOV, S. G. PARAMONOV, L. V. BURTSEVA
Yu. A. Israel Institute of global climate and ecology, Moscow, Russia, ofmpbv@mail.ru

Summary. The history of complex background monitoring system development and the current state are
presented. Problems and prospects of the Former Soviet Union monitoring stations network development are
specified. The results of long-term observations at Borovoe monitoring station are presented.

Keywords: Integrated background monitoring, Protected areas, Borovoe.
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BBISIBIEHUE JTMHAMUKHU U COBPEMEHHOI'O COCTOSHUA
PACTUTEJIbHOI'O IMTOKPOBA, IO KAPOONACHBIX TEPPUTOPUI
HA OCHOBE JUCTAHIIMOHHBLIX U TUC-METOJ0OB
B KAPKAPAJIMHCKOM HAITMOHAJIBHOM ITPUPO/THOM ITAPKE

A. C. TABEJINHOBA

POO «QazaqGeography», Kazaxcrauckuit ¢punnan MI'Y um. M. B. Jlomonocosa, r. Hyp-Cynran;
biota0506@mail.ru

Annoranus. Ha ocnose aucraniimonsbix u I MIC-MeTo10B Ha MHOTO30HATBHBIX KOCMHUYECKIX CHIMKAaX ObIia
BBISIBIICHA TWHAMUKA TUIONMIAIA MPOEKTUBHOTO TIOKPOBA PACTUTENBHOCTH, MPOBE/ICHA OILEHKA TTO/IBEP)KEHHOCTH
naunmadToB KapkapanmHCKHX TOp K JIECHBIM MOKapaM C y9€TOM MPUPOAHO-KINMATHYECKUX W aHTPOMOTEHHBIX
(haKkTOPOB, BIUSIONINX HAa BOSHUKHOBEHHE U CKOPOCTH PaCIpOCTpaHeHus moxapoB. C MOMOIIBIO HHINKAITHOHHBIX
MPU3HAKOB PACTUTENFHOCTH Ha KOCMHYECKHX CHHMKAX YCTAaHOBJIEHBI TEPPUTOPHUN HAPYIIEHHOCTH JIECHBIX
coobmectB KapkapannHCKOTO HAITMOHAIEHOTO MTPUPOIHOTO MapKa.

KuroueBbie caoBa: KapkapainHCkuil rocy1apcTBEHHBIN HAIIMOHATIBHBIN PUPOJIHBIN MapK, BETETAllMOHHBIN
nunexc NDVI, orieHka KIMMaTHIeCKUX U JTaHAMA(QTHBIX YCIOBHH, MTPOTHO3 TT0KAPOOTIAaCHOCTH JIaHAIIa(TOB.

PacnonoxenHbiii Ha BocTOuHOM OkpanHe Kazaxckoro MenkoconoyHuka KapkapaauHCKUN HalMo-
HaJIbHBIN MMapK OTHOCUTCS KO BTOPOM KaTeropuu 0c000 0XpaHsIeMbIX IPUPOIHBIX TEPPUTOPUI CO CTATY-
COM NPUPOIOOXPAHHOTO U HAYYHOTO YUPEKACHUS peciyOIMKaHCKOTO 3HaueHus. HanmoHnanpHelil mapk
HAXOJUTCS B CTEITHOM 30HE, B MOA30HE CYyXUX TUITYAKOBO-KOBBUIbHBIX cTeneil. [To cxeme GoTaHnKo-Te-
orpaduuecKoro paioHMpoBaHUs OTHOCUTCS K basHaynscko-Kapkapanuncko-KenTckomy okpyry Boc-
touHo-Kazaxcranckoit momamposuHiuu IIpudeprnomopcko-Kazaxcranckoit momobnactu EBpasmiickoi
CTCITHOM obmacTu [6].

B HanmonanbHOM Mapke pacrpocTpaHeHbl JIECHbIE, CTEIHbIE, JTYTOBbIE U JTYTOBO-00JIOTHBIE pacTH-
TebHbIE cooluiecTBa. Teppuropus npeacTaBieHa OTAEIbHBIMUA TOPHO-JIECHBIMU MaccuBamu: Kapkapa-
muHckul, Kerckuit u Capbikymxa. COCHOBBIE Jieca pa3InYHbIX TUIOB 3aHUMaIOT Oosee 80% miomaau
napka, 6epe3oBbie — 12 %, OCUHHUKH U KyCTapHUKU — 4yTh Oonee 6% [4].

B crennpix nanamadrax KapkapaarHCKOro HallMOHAJIBHOTO MapKa FOCHOACTBYIOT JIEPHOBUHHBIE
Y3KOJUCTHBIE 37IaKU: TUTYAK, KOBBLIb, MSTIUK U JIP., @ TAKXKE TaKUE BUABI TOJTYKYCTaPHUKOB U KyCTap-
HUKOB, KaK CIHpesi, IIUIOBHUK, KaparaHa U »XUMOMJIOCTb TaTapckasi. B moliMeHHbIX Teppacax U B MO-
HIOKeHUAX peku KapkapannHka pa3BUBaeTcs JyroBas paCTUTENbHOCTD, IPECTaBI€HHAs BEHHUKOM Ha-
3€MHBIM, ITBIPEEM TIOJI3YYHM, MITIUKOM JIYTOBBIM U Ap. [7]. Ha rpaHUTHBIX HU3KOTOPHSIX MPeodIagaroT
COCHOBBIE JIECa, PACIPOCTPAHEHHBIE B CAMBIX Pa3HOOOPA3HBIX MECTOOOUTAHUSX, PA3INYAIOIIUXCS JPYT
OT JIpyra Kak XapakTepoM HMHCOJSIUH, TaK U PEKUMOM 31a(PUUECKOro yBIaKHEHUs. JJOMUHUPYIOMUM
BUJIOM SIBJISIETCSI COCHA OOBIKHOBEHHAsi. MeCTHbIE COCHOBBIE Jieca 00pa3yloT KaK YHUCThIE TPEBOCTOM,
TaK ¥ CMEIIaHHbIC ¢ Oepe30 MyIIUCTON U OCUHOM Jieca [2].

Teppurtopust viccnenoBaHusl 3aHUMAET CEBEPHYIO 4acTh KapkapaaMHCKOrO HallMOHAJIBLHOTO MpPH-
ponHoro napka. C MOMOIIbIO TUCTAHIIMOHHBIX METOJIOB UCCIIEIOBAHMS COCTOSHUSL PACTUTEIHHOTO IO~
KpOBa HA MHOTO30HAJIbHBIX KOCMUYECKUX CHUMKAX ObUTH BBISIBIICHBI TEPPUTOPUH U3MEHEHUS (yBelnye-
HUS UM YMEHbILIEHUS) MJIOLIaN PaCTUTEILHOTO MoKpoBa. Ha ocHOBe cuHTE3a MYIbTUCHIEKTPAIbHBIX
CHUMKOB co cryTHUKOB Landsat 5 u 7 mo kananam 4,3,2 Obuta onpezenena cnenudrka pacCTUTEILHOTO
nokposa B Kapkapanunckom HanmoHajibHOM napke 3a 2008—2018 rr. [1m0oTHBIN KpacHO-pO30BBINM LIBET
Ha KOCMOCHUMKaXx SIBJISIETCS [MOKA3aTeJIeM HACBIIEHHOCTH PAaCTUTEIbHOCTU XJIOPOGUIIIOM. XBOHHbBIE
Jeca UMEIOT OoJiee TeMHBIN HACBIIIEHHBIH I[BET [0 CPABHEHHIO C JINCTBEHHBIMU. HachllleHHbIE OTTEHKH
MO3BOJISIOT AETEKTUPOBAThH 3/I0OPOBYIO U (UJIM) IIUPOKOJIMCTBEHHYIO PACTUTEIBHOCTh, B TO BPEMS Kak
0oJiee CBETIIbIE OTTEHKU XapaKTepU3yIOT TPABIHUCTYIO UM KYCTapPHUKOBYIO PACTUTEILHOCTb.
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a 7]

Pucynoxk 1 — nentudukanys pacTUTEIBHOTO TOKPOBA U BBISBICHHE H3MEHEHUS! IUTOIIA/IN TPOSKTUBHOTO MOKPBITHS
¢ 2008 (a) mo 2018 (6) .

Ha cuHTe3upoBaHHOM KOCMHYECKOM CHUMKE
Landsat 3a 2015 1. (pucyHok 2) o kananam 7,4,2
B HAaIIMOHAJILHOM MapKe MOXHO BBIJIEIUTH:
1) cocHOBBIE j€ca HAa I'PAaHUTHBIX CKJIOHAX
KapkapanuHckux rop, mMpakTHYECKH IOJHOCTHIO
JUIICHHBIX TMOYBEHHOTO IOKpOBa Ha muiekdax
CKJIOHOB, B THUIIIAX HIMPOKUX JIOJIMH, 3a00JI0YCH-
HBIX y4aCTKax YILIEJIHi;
2) Oepe3oBble HACAXKACHHUS, COCPEIOTOYCH-
HBIE BJIOJIb PEYEK U PYYbEB, B MEXKCOMOYHBIX J10-
JINHAX, CKJIOHAX TOp CEBEPHOM U CEBEPO-BOCTOU-
HOU JKCIO3ULINH;
3) TUITYAKOBO-KOBBUIbHBIE, IMOJIBIHHO-THUITYA-
KOBBIE acCCOLMAIIMM HAa TEMHO-KalITaHOBBIX I1O- PucyHok 2 —
yBax B Hpe)le_]lax L[OKOHLHO-,[[CHYZ[&L[HOHHOI‘;I paB_ CI/IHTeSI/IpOBaHHHﬁ MyHLTI/ICHeKTpaHLHHﬁ
HHHBI, aKTUBHO HCIIOIb3YEMbIE O] ACTOUIIHBIE KocMHuYecKnii cHUMOK Landsat 5 mo xananam 4,3,2
U CEHOKOCHBIE YTOJIbsl.
HaubGonee wHPOPMATUBHBEIM TIpH JUCTAHIIMOHHOM W3yYE€HUU PACTUTEIBHOTO IOKPOBA
SBIIIETCS BereTannoHHbI uHAeke NDVI [5], paccunTanHblid 10 KOCMHUYECKUM CHUMKaMm Landsat ¢
MIPOCTPAHCTBEHHBIM pa3penienrneM 30 M 1o dpopmyre:

NDVI = (NIR - RED) / (NIR + RED),

rae NIR — orpaxkenue B OmkHell mH(pakpacHoil obnactu cnektpa; RED — orpaxkeHue B kpacHOU
00JIaCTH CHEKTpa.

Nunexc Bappupyrot ot —1 go 1. lns pacturensHoctr naaeke NDVI npuHuMaeT noaokuTenbHble
3Hadenus ot 0,2 1o 0,8.

HauOonee TecHas KOppessilus MEX/y CTEIEHbIO IPOEKTUBHOTO MOKPHITHS PACTEHUSMH MOYBBI U
BereTalMoHHbIMU MHAeKcaMu NDVI BeIsBICHA 1O JJAHHBIM MHOTO30HAJIBHBIX CHUMKOB Landsat.

B pesynbrare pacuera Bereranmonnoro naaekca NDVI na nccnenyemoit repputopun Kapkapanus-
CKOT0 HAlIMOHAJIBHOI'O MapKa BBIIEIEHb YUACTKU U3MEHEHUS O0IIEero MPOSKTUBHOTO MOKPBITHS pacTe-
HUSIMH TTIOYBEHHOT'O MOKpoBa ¢ nomoinbio Moayns Change Detection Analysis (aHanu3 oOHapyx eHuUs
n3MeHeHuit) mporpammuoro odecrnedenuss ENVI 4.7. [Tyrem Beruntanust HayaibHOTo pesyisrara NDVI
3a 1997 1. u3 pesynasrara 2008 r. 6bU10 NOTYUYEHO M300paskeHue AeabThl NDVI u BeieneHsl rpaHulibl
n3MeHeHHUs (YBEJIMYECHUs MM YMEHBIICHHUs) paCTUTENILHOTO MIOKPOBA B Mpeaenax KapkapainHckux rop
U LIOKOJIbHO-/ICHYJallUOHHOW paBHUHBI.
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Cumxenne NDVI (o1 0,6 10 0,3-0,1) 1 ymeHbIIEHHE 00I1IETO TPOSKTUBHOTO MOKPHITHUS HAOTIOIAINUCH
B I0r0-BoCcTOUHOM yactu Kapkapanunckux rop u B I. KapkapainHcke, o0CHOBHas IpuunHa — pyOKa jeca,
BbIIIac CKOTa M MepuoudecKkue noxapsl. B 6eperosoii 3oue 03ep Maisoro u bosb1ioro, a Takxe B 10JIMHE
pexu Kapkapanunka (pucyHok 3, a, ) B HOKOJIbHO-/I€HYAallMOHHOW paBHUHE HA0II0aJI0Ch YBEIHMUEHUE
MPOEKTUBHOIO TOKPBITUS THUITYAKOBO-KOBBUIbHBIX, Pa3HOTPABHO-IIOJBIHHO-TUITYAKOBBIX aCCOLMALINN
Ha TE€MHO-KAIUTAaHOBBIX M JYIOBO-KAaIITAHOBBIX IIOYBAaX B CBSI3U C POCTOM KOJUYECTBA OCAJKOB 3a
paccmarpuBaemsblii niepuon [3]. Bereraunonnsiii uaaexkc NDVI ysenuunncs or 0,2 no 0,6-0,8. Ha
KOCMUYECKMX CHUMKaX HaOJIOaeTCs BO3paCcTaHKE IIJIOIIA I BOIHOTO 3epKajia o3ep Manoe u bonbioe
¢ 1997 no 2008 r. mosiBUIIMCH MaJible MEJIKUE o3epiia Ha ceBepe Kapkapanmunckux rop (pucyHok 3).

Pucynok 3 — Pacuer Bereranonsoro uaaexkca NDVI Ha uccnenyemoii Teppuropuu
Kapkapanuuckoro HarpioHaabpHOTO napka (¢ — 1997 ., 6 — 2008 1n).
TeMHO-3€eHbIH [IBET JeTEKTUPYET XBOMHYIO PACTUTENILHOCTD, CBETIIO-3€TI€HBIN — TUITYAKOBO-ITOJIBIHHBIE
U Pa3HOTPaBHbIE CTENH, KOPUUHEBBII — pacaxaHHbIE MO, TEMHO-CEPBII U PO30BbII —
uHppacTpykTypy ropoga Kapkapanuacka, romy0oit — BOJHYIO TOBEPXHOCTh

C nenpro IpoBEIEHMsI TPOrHO3a MOABEPKEHHOCTH KapKkapaluHCKUX rop JECHBIM IoXapaM € Io-
MOIIbI0 TeOMH(POPMALMOHHOTO KapTorpadupoBaHus ObUIM MCIIOIb30BAHBI OCHOBHBIEC (haKTOPBI, BIIHS-
IOLI1E€ Ha BOBHUKHOBEHUE U CKOPOCTh PACIIPOCTPAHEHUSI [10’KAPOB, — IKCIIO3ULIMS, KPyTU3HA CKIIOHOB U
XapakTep MOACTUIIAONICH MOBEPXHOCTH (PUCYHOK 4), a TaKKe KIMMaTHYecKue (GaKkTOpbl — CKOPOCTh U
HaIpaBJIeHUE BETpa, TemIieparypa Bo3ayxa Boime 10° C, ocanku.

B KapkapaauHCKOM HallMOHAJIbHOM IapKe CpEeJHEMECSYHAasl TeMIlepaTypa BO3yXa COCTaBIISIET
18 °C, B nHEBHBIE yackl BO3yX INporpeBaercsa B cpeqHem a0 +25 °C, B aHOMaJIbHO KapKHe TOJbl —
1o +37 °C. IIpogomKuTeIbHOCTh EPUOAA CO CPEITHECYTOUHOM Temmneparypoi Bo3ayxa Beie 10 °C
B HAIIMOHAJILHOM Tapke coctapisieT okojo 130 nueii. KonnuecTBo ocankoB B paiioHe OKOJIO 322 MM
B roi. bonpmasg ux yacTb NpUXOAWUTCA Ha JETHUM mepuon (262) M 3a4acTyr0 HOCUT JIMBHEBBIN
xapakTep. BeTpbl B cpeqHeM pa3BHUBAIOT CKOPOCTh 5—6 M/c B siHBape U 3—4 m/c B utone. B 3umuwmii
nepuoa npeobiaagaeT CEBEPHBIN U CEBEPO-BOCTOUYHBIN BETEp, B HIONie — IKHBIN [6]. [Ipu qocrarouno
BBICOKOM KOJIMYECTBE OCAJKOB, IMPUXOASILNXCS HA TEPPUTOPHUIO HALMOHAJIBHOIO IapKa, BPEMEHaMHU
HaOMIOAAI0TCS CyXHe MEPUO/bl C BBICOKMMM JHEBHBIMH Temneparypamu (10 35-37 °C), B 310 Bpems
YBEJIMYHBACTCS BEPOSITHOCTHIO MOkKAapOB (pUCYHOK 5). CyXO0# I0XKHBIH BeTep, npeolnagaromuii B IeTHEe
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PucyHoK 4 — DKCIO3UIMS U KPYTH3HA CKJIOHOB MCCIIEAyeMOI TeppUTOprur KapKkapaarMHCKOTO HAlMOHAIBHOTO MapKa:
@ — 9KCIIO3MIINS CKJIIOHOB; O — KPYTH3HA CKJIOHOB (COCTaBJICHO B mporpamme ArcGis
Ha oCHOBe IHppoBoii Momenu penbeda http:dds.cr.usgs.gov/srtm/Eurasia)

Pucynox 5 —
[IporHo3 yecHbIX MoXKapoB
Ha HCCIIeyeMOH TepPUTOPHH
KapkapannHCKOro HalMOHAJIBHOTO MapKa

BpEMs1, YBEJIMUMBAET CKOPOCTh U TEPPUTOPHIO PACIIPOCTPAHEHUS IMOKAPOB Ha FOJKHBIX, I0T0-3aMaIHbIX U
3amaJHbIX CKJIoHaX KapkapaluHCKUX rop.

Ananu3 nanamadTHeIX yenosuit KapkapalnHCKOro HallMOHATBHOTO MapKa MoKa3all, YTO OCHOBHAS
4acTh UCCIIEAYEMOI TEPPUTOPUH MaJo MOABEPKEHA MokKapaM, TaK Kak OoJbllas 4acTh U3 HUX 3aHITa
JTHUILIAMH C PBIXJIBIM YexJioM. bosbiiias moaBep >KeHHOCTh MPUXOUTCS HA KOKHBIE U 3alaHbIE CKJIOHbI
Kapkapanunckux rop (pUCyHOK 5), CJIOKEHHBIE BBIXO/IAMHU CKaIUCTHIX TOPOJI, TJI€ TUCTBEHHAS TOICTUIIKA
MIPAKTUYECKH HE YAEP)KUBAET BJary u ObICTPO cropaer. Takxke OOJBIIMHCTBO TYPUCTCKUX MapLIPyTOB
MPOXOJIAT Yepe3 TEPPUTOPHUHU C BHICOKOH CTEMEHBIO MOABEPKEHHOCTH MoxapaM. Hanpumep, n3BecTHbIN
TypucTCKuil MapmipyT «CTO TOpOT — oHA TBOSH MPOXOAMT, Orudasi BBICIIYIO TOUKy KapkapaanHCKux
rop (muk Komcomomna, 1403 M), ¢ 3amaga, mo CKJIOHAM, CIOKEHHBIM CKaJbHBIMU MOPOJAMU C CYyXOi
JINCTBEHHOM ITOACTHUIIKOU.

CpaBHUTENIBHBIN aHAJIU3 COCTOSIHUS W U3MEHEHUS IUIOLIAM PACTUTEIBHOTO MOKPOBa MO MHOIO-
JETHUM KOCMHUYECKHM cHUMKaM Landsat moka3zan, 4to nu3MeHeHue (yBelIWYeHHE U YMEHbIIEHUE) TIPO-
€KTUBHOTO TMOKPBITUS PACTEHHUSIMU TOYBEHHOI'O MOKPOBA 3aBUCHUT, B MEPBYI OYEpEllb, OT KIMMATHU-
YECKUX OCOOCHHOCTEW TEPPUTOPHUH, B YCIOBUSAX IMOBBILICHUS CPEIHEr0I0BOM TeMIIepaTyphl BO3AyXa
Ha (hOHE YMEHBIICHHs CPEIHEroJ0BOr0 KojuuecTBa ocaikoB (3a uckmoueHuem 2007-2008, 2013—
2014 rr.). BcnenctBue nepeyncieHHbIX KIMMAaTHYeCKUX YCIOBUN HA UCCIEAYEMOM TEPPUTOPUH YBEIH-
YUJIOCh KOJMYECTBO KCEPO(MUTHBIX CTEITHBIX BUAOB MECTHOM (PIIOPBI, SBIISFOIIMXCS OJTHAM U3 IPU3HAKOB
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HapYyIIEHHOCTH JIECHBIX coob1ecTB KapkapainHckoro HalmoHansHOro napka. Hanuuue B necax ogHo-
BPEMCHHO CTCIIHBIX U PEIIMKTOBBIX 60peaJ'II>HI)IX BUOB ABJISACTCS 0COOEHHOCTBIO HCCICAYCMBIX JICCHBIX
TEPPUTOPHUH, HO TOBBIIIEHHOE COAEP)KaHUE CTEIHBIX BUIOB TOBOPHUT O JETPafallid MECTHOU (HIOpHI.
Ha ¢one ecTecTBeHHBIX H3MEHEHHI BUIOBOTO Pa3HOOOPA3HsI ¥ IPOSKTHBHOTO MOKPHITHS HEOOXOIUMBI
MMPOBCACHUE OXPAaHHBIX MGpOHpI/IﬂTI/Iﬁ U OIrpaHUYCHUA XO3SIMCTBEHHOTO HCIIOJIB30BAHUS, PACIHUPCHUA
rpanun KapkapalnHCKOro HallMOHAIbHOIO MApKa, CIIOCOOCTBYIOIIETO COXPAHEHHUIO YHUKAIBHOM (IIOpBI
1 (payHs! Bcero Kazaxckoro MesnkoconoyHuKa.
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IDENTIFICATION OF DYNAMICS AND CURRENT STATE OF VEGETABLE COVER,
FIRE-HAZARDOUS AREAS ON THE BASIS OF REMOTE AND GIS METHODS
IN THE KARKARALY NATIONAL NATURAL PARK

A.S. TABELINOVA

RPA «QazaqGeography», Kazakhstan branch of the Moscow State University named after M. V. Lomonosov,
Nur-Sultan

Summary. On the basis of remote sensing and GIS-methods on multispectral satellite images was revealed
the dynamics of the projective cover of vegetation, and the assessment of the vulnerability of the landscapes of
the Karkaralinsk Mountains to forest fires was carried out, taking into account the climatic and anthropogenic
factors affecting the occurrence and rate of fire spread. Using the indicator signs of vegetation on satellite images
identified the territories of disturbance of forest communities of the Karkaraly National Natural Park.

Keywords: Karkaraly State National Natural Park, vegetation index NDVI, assessment of climatic and
landscape conditions, forecast of landscape fire hazard.
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VIIK 630%43

MAIIUHBI U CPEJICTBA MEXAHU3AIINU,
IMPUMEHSAEMBIE /UUISA BOPBBbI C JIECHBIMMU ITOXKAPAMMA
B PECITYBJIMKE KA3AXCTAH

A. M. IIUIIIKHUH ' E. B. APXUIIOB *

'TOO «KasHUMJIX Ay, T. Hlyunuck (Kazaxcran); agro-melioration@mail.ru
2 THIIII «bypabaii», noc. bBypab6aii (Kasaxcram). arhipov.forestfires@mail.ru

AHHoOTanus. PaccMOTpeHBI MalllMHbI ¥ CPEICTBA MEXAHHU3AINH [T OOPHOBI C JIECHBIMH TTOYKapaMu, BKITIO-
YeHHbIE B PEKOMEHIAINH IO YCOBEPIICHCTBOBAHHBIM TEXHOJOTHYECKMM KOMIUIEKCaM MAallWH, W CpPEACTBa
MEXaHU3aIIH JIJIs1 JIECHOTO X031 CTBA U 3aIIUTHOTO JIecopa3BeneHus Pecyonmmku Kazaxcran. HoBas coBpeMeHHas
TEXHHKa OXBATHIBAET BCE TIPOTUBOTIOKAPHBIE MEPOTIPUATHS U JAT BO3MOKHOCTh YBETTMUUThH YPOBEHb MEXaHHU3AIHH
paboT 1 TpyAa MpHU CHIYKEHWH CTOMMOCTH UX BBITTOJHEHHS C YIETOM ITOJTHOTO MCTIONB30BaHUS MTOTPEOUTETHCKIX
CBOICTB TEXHUKH.

KiroueBble cjioBa: MalmmHbl 1 MEXaHU3MBI, KOMIUIEKC MaminH, 000pyIoBaHUe, TEXHUUECKHE TTapaMeTphl,
JIECHBIE TIOKAPBI, TPOTHBOIOXKAPHAS TIPOTIaraH/ia, ONPBICKUBATEIH, OTIBLTHBATEIH.

BrinonHeHue 1ecoxo3siCTBEHHbIX, B YACTHOCTH MPOTUBOINOXKAPHBIX, MEPONPUATUIN B JIECHOM XO-
3siictBe PK ocyriecTBisieTcs riiaBHBIM 00pa3oM P MTOMOIIY CHCTEMbI MAIIIUH JIJI KOMITJIEKCHON Me-
XaHMU3AIUKU C YYETOM MPUMEHEHHs] MHHOBALMOHHBIX TEXHOJOTUH B JIECHOM XO3SHCTBE VIS TYIICHUS
M0’KapoB, KaK BEPXOBBIX, TAK U HU3OBBIX, JJI COXPAHEHUSI U YIyUILIEHUS TOPOIHOTO U KaY€CTBEHHOTO
COCTaBa JIECOB, CHUKEHUS TPYIOBBIX U MaTepUaIbHBIX 3aTpaT Ha BBIIOJIHEHHUE JIECOXO3SIICTBEHHBIX pa-
00T B JIECOXO35IIICTBEHHOM MPOU3BOJICTBE. [ TaBHBIM TEXHUYECKUM JOKYMEHTOM KOMIUIEKCHON MeXaHH-
3allMU JIECHOTO XO3SIIICTBA M 3alIUTHOIO JIECOPA3BEACHHUSI SIBIISIETCS] CUCTEMa MAllliH JJIs1 KOMILIEKCHOM
MEXaHHU3allM1 ¥ TEXHOJIOTUH JIECHOTO X0351CTBa U 3alIUTHOrO Jiecopa3Benenus Pecnyonuku Kazaxcran
[1,2].

bopn0a ¢ necHpIMH MOXKapaMu JO0JKHA MPEeAyCMaTpyUBaTh MPOTHBONOXKAPHOE YCTPOHCTBO JIECOB,
podUIaKTUIECKUE MEPOTIPUATHS 10 MTPOTUBOMOKAPHON IpoNaranjie, MEpONPUITHUS IO OOHAPYKEHUIO
JIECHBIX MMOXKapOB M KOMIUIEKC MEPOINPHUSATHI MO HEMOCPEICTBEHHOMY TYIICHHIO JIECHBIX MOKAPOB.
Cy1iecTByeT HECKOJIBKO BUJIOB JIECHBIX MOYKapOB — HU30BOM, XapaKTEPU3YIOIIMICS pacpOCTpaHEHUEM
OTHSl TI0 HAaO4YBEHHOMY MOKpOBY. [lo ckopocTu pa3BUTHSL OTHS JElSATCS Ha OErible U YCTOWYUBBIC.
Cxkopocth orHs mpu Oermom pacmnpoctpaHeHun orHs gocturaer 180,0-300,0 m/a m HaxomuTcs B
MPSAMOM 3aBUCUMOCTH OT CKOPOCTH BETPaA B MPU3EMHOM ciioe. [Ipr yCTOMYMBOM MoKape CKOPOCTh OTHS
pacrpoCTpaHsIeTcst OT HECKOJIbKUX MeTpoB 110 180,0 m/4. [{oJ1s1 HU30BBIX MTOKAPOB B CPETHEM COCTABIISICT
97,0-98,0%, a oxBaueHHass uMU IUIOMAAb — 0KOJIo 87,0-89,0% Bcex 3aperncTpupOBaHHBIX CIIy4aeB
JIECHBIX MOXkapoB [3, 4].

Bonbiioe otnuyne oT HU30BOTO MOXKapa UMEET BEPXOBOU MOXKap, PACIPOCTPAHSIONMIMICSA IO KPO-
HaM JIEPEBBEB CO CKopocThio Oertoro noxkapa 4000,0-5000,0 m/4 u ycroiturBoro ot 300,0 go 1500,0 m/4.
Haubonee moasep:keHbl BEPXOBBIM MOXkKapaM XBOWHBIE MOJIOJHSIKU Ha CyXUX MECTOMOJIOKEHUSX, B TOP-
HBIX JIecaX — BCE XBOWHbIE HACAXKACHUS B BEPXHEW 4acTU KPYTHIX CKJIOHOB WJIM Ha mepeBajnax. Jlons
BEPXOBBIX MOXKapOB cocTaBisieT okoio 1,5-2,0%, a npoiinenHas umu tepputopus — okoio 10,0-12,0%
IJIOIIAAN BCEX MOXapoB [5].

[Ipu ananuze Martepuasna U COCTABICHUM PEKOMEHAALMN JJISi BBITOJHEHUS JIECOXO3SIICTBEHHBIX
BHJIOB pabOT 1 OOPHOBI C JICCHBIMU MOXKapaMH OBLITH BKITIOYCHBI CJICTYIOITNE MAIIMHBI U CPEJICTBA MEXa-
HU3aIuu (CM. Ta0IuILy).

J11s1 BBITOTHEHUSI TEXHOJIOTMYECKUX OTEpalHii 0 pacuUCTKE MOJIOC OT KyCTApHUKOBON PaCTUTENb-
HOCTH, ITHEN U BaJICKHUKA, a TAK)KE MO0 YCTPOHUCTBY MPOTHUBOIMOKAPHBIX Pa3phIBOB (30HBI MEXAHU3AIMH
01-14) O6p11M pEKOMEHT0BaHBI MAIIMHBI M 000pynoBanue (Oyaba03epsl kiacca Tsaru 3,0;6,0 kH u 06opy-
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MapKI/I MAaIllvuH U CPECACTB MECXaHU3alINH, BKIIFOYCHHBIC B PEKOMECHIAITUN I BBIIIOJTHCHUA JIECOXO3STMCTBEHHBIX BHJIOB

paboT a7t 60pHOBI ¢ JTECHBIMU TIOXKApaMU

COIIPOKJIA/IBIBATENb JIECONOKAPHBI KOMOMHNPOBAHHBIH,
arperar JIECOTIOKapHBIM  (pe3epHBIH, 3aKUTaTeIbHEIC
ammaparsl, TUTYT JICCOMIOKAPHBIH, KYIIBTHBATOP JIECHOH 00-
PO3AHOM, KYJIBTUBATOP JIECHOM TUCKOBBIM, ONPBICKUBATEIND
JIECHOM HaBECHOM, HaBECHOM ONPBICKUBATENb, ONPBICKU-
BaTeJb JECHOW TPAKTOPHBIN, ONPBICKUBATENb PULIEITHOM,
OTIPBICKUBATENb-TIOIKOPMIIIUK, PAHEI] MPOTHBOTIOKapHBIH,
BO3/[yXOJyBKa M PacIbUINTENb, 000pyA0OBaHUE OyIbI03ep-
HOE

Omnepanus Mamuna Mapka
1. I[Tpotu- Bynpnoszepsr u Oyipno3epHoe obopynoBanue, peza-myns- | B10M, OBb-3, 13-42 ([-606), [3-
BOTIOJKapHOE 4ep, TOJKAaTeNh KIMHOBHIHBIN, M3MEIBINTENb MHEH, kop- | 42A, O.S.M.A FCT 700, TK-1,2,
YCTPOWCTBO YeBaTenb MHEW, TUTYT JIECHOW, TuTyT secHoi mpotuBomo- | SF1000, Rortor S, Rotor Speedy,
JIECOB JKapHbIM, TUIYT JBYXJUCKOBBI NMPOTUBONOXKApHBIN, nono- | [1JI-75-15 M, TUJIIT 1-15BJI, IIAT1-

1,2, TUIK-2, AJI®-10, A3-4 Epmaxk,
A3P-5,5, IUII-0.5Y, KJIb-1,7M,
KJIA-1,8, KJIA-1,8M, OJIH-1, 3aps-
OH-300-04-01, UF 901, OJIT-1A,
OIII" 2000-18 3aps, [IOM-630, PII-
18 Epmak, EFCO, Anrapa

2. Benenue npotu-
BOIOKapHOU
MpoTaral/ibl 1
onepaTuBHas
paanocBs3b

HUcnonszoBanue CMU, panno, TeneBUICHUS U KUHO; PaIHO-
CTaHIIMU CTallMOHApPHBIE, PAJUOCTAHIIMM IEPEBUKHBIC,
paaroCTaHIIUK TOPTATUBHbIE

(burbopapl, TUIAKaThl, OTKPBITKH,
OyKNneTel, CTEHABI W BUTPUHBI);
Kenwood NX-900 (NX-800HK),
TKR-DS10E (TKR-D710E), NX-
720HGK (NX-700E), TK-3000M
(NX-340M2), NX-220E3 dPMR

3. OGHapyxenue
JIECHBIX TTOKapOB

ABTOIMICTEpHA, MaJiblii JIECONATPYJAbHBIH KOMILJIEKC, IO-
JKapHbI MOTOLIMKII, CaMOJIET, BEPTOJIET, KBAAPOKONTED C
KaMepoii, Buneonadmonenue Ha [THB u [THM

Fw-4.9, MIJIIK, WX -6.92001,
AH-2, Ka-226, Mu-171, Suma 5C,
Hubsan H5025, Wltoys V959, TITVY-
59; Buneokamepbl

4. JlocraBka
JIOJIEH, CPEICTB
MOXKapOTYIIEHUS
K odaram rnoxkapa
U JIOKalu3alus
noxkapa

[ToxxapHast MammHa (KaTiolla), arperar JeCOMO)KapHBIH
TYCEHWYHBIH, arperar JeCONOKapHbId I'yCEHUYHBIH, CILy-
CKOBOE YCTPOMCTBO JIJIsl BEPTOJIETOB, OTHETYIIUTEb PaH-
LIEBBIH JIECHOM, OTHETYIIUTEIb PAHLIEBbIN, paHEL] IIPOTUBO-
IIO’KapHbLH, MOTOIIOMIIA JIECOIIOXKAPHAsl BBICOKOHAIIOPHA,
YCTaHOBKA IIPOTUBOIIOKAPHAsI BLICOKOIO JABIICHUS, yCTa-
HOBKa BBICOKOTO JIaBJICHHSI, aBTOMOOWIIb JIECONATPYIIbHbIH,
PacKJIauuK PyKaBOB

MIIM-1500, TJITI-4M, Onexen-310,
Onexen-380, MCH-10 TIM «Py6ex
4000», TJI-41, TJIII-4M-031, CV-
P, PJIO-M, OP-1, PII-15 Epmax+,
MIJIB-1M, VIIB[ «Epmak», YBJ
10,0 BJI, YB/I-15,0 BJI, YBAI-50,0
BJI, MIJIB-2, MIJI-1-O, Arpomaiu
60TK 211B MITY, PHP

JIOBaHUE OyNbJ03EpHOE, arPETUPYIOLIEECs C JIECOX03sIIICTBEHHBIMU TpakTopaMu Tuna « OHexeny). s
30H Mexanuzanuu 01,05,08,10,12 u 13 pacuncTKy mosioc mpeajaraeTcsi BBIMOIHATh MarmuHamu (ppe-
3a-mynbaep O.S.M.A FCT 700, uzmensuurtenu SF1000 u xopueBarenu nmuerr Roror S u Rotor Speedy ¢
TpakTopamu kinacca taru 2,0-5,0 kH), npousBoguTensiMu KOTOPBIX SIBJISIOTCS 3aBOJIbI, pacrojararoiy-
ecs B CTPaHax JaJbHEro 3apyOexbsl.

J1y1st MpoKIIaKu MUHEPATU30BaHHBIX TTOJIOC OBLITH PEKOMEHA0BAHBI PsiI TTyToB (JIecHou [1JI-75-15
M, necHoii — npotuBonoxapusiid [111-1,2; TIJITI-0.5Y), arperar neconoxapusiii ppezepubiit AJID-10.
Ha pucynke 1 npusenens!: miyr gecHoi nporuBonoxapusiil ITJIIT 1-15BJI u nonoconpokiaasiBarensb
neconoxapHblii koMOuHUpoBaHHbIN [TJIK-2 nmpoussoactea PO.
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Pucynox 1 —

[Tnyr necHoil mpoTUBONOXKAPHBIIL
[JIIT 1-15BJ1 (a),
MI0JIOCONPOKJIAAbIBATENb
JIECOTIOKapHBIF KOMOMHNPOBAHHBIH
[TJIK-2 (6)




[Tyt necuoit mporuBonoxkapusiii [T 1-15BJI ucrionb3yercst 15t MOATOTOBKH MOYBHI MO TOCAAKY
JIECHBIX KYJBTYp Ha BBIpyOKax ¢ konuuecTBoM 0 600 mHe# Ha | ra u MpoBeAeHHs TPOTHUBOIIOKAPHBIX
U MUHEpaJIN30BaHHBIX Mojioc. Ilo TexHHMUecKMM XapaKTepHUCTHUKaM OTIMYAeTCs MOJAETIKOH 00po3a
mryounoi 100,0-150,0 mm u mwmpunoit 100,0 cM, mmpuHa TPOTHUBONOXKAPHOW MHHEPAJIN30BaHHON
6oposner He Meree 1900,0 mm. TlpomsBomurenpHOCTh TuTyTa 2,0-3,6 KM/4, ero macca — o 700 kr.
[TonoconpoxmaapiBarens JeconoxapHelii komOuHUpoBaHHbI [1IJIK-2 mpeanasHadeH ans co3maHus
MIPOTUBOMIOKAPHBIX MHUHEPATH30BaHHBIX Tojioc mupuHOH 10 2000,0 MM u mryomHoU g0 150,0 MM,
a TakXe B arperare ¢ Tpakropom taroBoro kiacca 3,0 kH («Onexemny») npoBOaUT OJHOBPEMEHHO C
PBIXJICHHEM IOYBbI IIEpEMEIINBAHKE TOPIOYEr0 MaTepuaia ¢ TPyHTOM. DTOT arperar MCIoJb3yeTcs B
JIECHOH, JIECOCTEITHOM 30HaX B PAa3JIMYHBIX THIIAX Jieca U Ha BEIpyOKax ¢ KomuaecTBoM nHer 600 mrt/ra.

Jl1s BBDKUTaHUS HAIIOUBEHHOT'O MOKPOBA M MOKPBITHS paCTBOPAMU aHTUIIUPEHAMH MPEAJIaratoTcs
anmnapatsl 3axurarenbubie A3-4 «Epmax» n A3P-5,5 npousBonctsa PO (pucyHok 2).

Pucynox 3 —
PucyHok 2 — Anmnapars! 3aKUrareibHbie Panen nporuBonoxkapusiii «PI1-18-Epmax+» (M) (a),
A3-4 «Epmak» (a) u A3P-5.5 (0) BO3/yXOJlyBKa PaclbUINTe b «AHTapay (6)

Anmapar 3axurarenbHbiid A3-4 «EpMak» umeeT 00beM 0aka 4,2 71 1 Maccy B 3alpaBICHHOM COCTOSI-
Huu — 6,3 k1. [IpumeHsieTcs npu TYIIEHNHN JECHBIX MT0KAPOB BCTPEUHBIM OTHEM U JUISl 3aKUTAHUS Kyd U
BaJIOB ITOPYOOUYHBIX OCTATKOB, BpeMsi paboThI 0e3 o3anpaBku 1 4. 3akurareabHbIN anmapar IpuMeHseTCs
JUIsE paOOoTHI MO CIEAYIOIIUM HAMPaBICHUSM: TYIICHHE JICCHBIX TOXApPOB; MOMKUTAHHE OTXOJOB B
paMKax OrHEBOM 3a4MCTKH JIECOCEK; 3aKUTaHue HAAMIOYBEHHOTO TTOKPOBA. [[puMeHsieTcst B JIeCOCTETTHOM
W JICCHOM 30HaX. Ammapar 3axuraredbHbii A3P-5.5 ¢ emkocThiO Oaka 5,5 11 W AKCILTyaTalluOHHOM
Maccoit 10 7,0 Kr mpeaHasHa4eH Ui O0pbhObI ¢ JIECHBIMHU MOKapaMy MyTeM IyCKa BCTPEYHOTO OTHS
1 IPO(QUIIAKTHYECKOTO OTXKUTA MOBEPXHOCTH TPYHTOB, a TaKXKe JIJISi CKUTAHUS TTOPYOOUHBIX OCTATKOB
Ha JIECOCEKAaxX U JAPYTUX FOpALIUX OTXOAO0B, IS 3aKUTAHMS HAIIOUBEHHOTO MOKPOBA U MOACTHIKHU MPHU
TYIIEHUH JIECHBIX TI0XKAPOB METOIOM ITyCKa BCTPEYHOTO OTHS C MPOIOIIKUTEILHOCTHIO paboThI 110 1 .

Ha pucynke 3 mokazansl pasel nporuBonoxapssiii pyuHoil PII-18 «Epmak» u Bo3ayxomyBka-
pacnbUIUTENh «AHTapay npou3BojacTBa PO s MOAHOBICHHSI MUHEPATU30BaHHBIX TIOJIOC 00pabOTKOI
repOUIIIIaMHU.

Bo3nyxonyBka «AHrapa» MOXET NPUMEHATHCS I TYLIEHHH JIECHBIX IOKAPOB CO CKOPOCTHIO
BO3IyIIHOTO TToTOKa 90,0 M/C ¥ IPOM3BOAUTEIBHOCTHIO 731,0 M*/4 ¢ BBICOKHM 3(h(HEKTOM.

B 3o0max noxaporymenusi oneparuBHas paauocBssb Mexay KI'VIIX, necamuectBamu, I1XC,
OTICPAaTUBHBIMU OTJEICHUSMH, TMOABUKHBIMH TPYIIIIAMH TIOKAPOTYIICHHS B PailoOHE JIECHOTO TMOXKapa,
aBTO0a3aMu M MOXAPHBIMH MAalIMHAMH OCYIIECTBIISAECTCS MPU MOMOIIM PA3IUYHBIX PAJAOCTAHIMI B
3aBUCHMOCTH OT JAJIbHOCTH yraieHust oobekra. Tak, pamun Kenwood Grmaronaps cBoeii Hae)KHOCTH U
OTJIMYHOMY KaueCTBY CBSI3U PAaCIPOCTPaHEHBI HE TOJIBKO B Poccuu, HO 1 BO BceM MUpE.

[Tpu momornu nopratuBHO# paguocranuu Tuima Kenwood TK-3000M ¢ wactoroit 440—480 MI 11,
MOIITHOCTBIO 10 5 BT, nMeromient 16 kanamoB 1 coctasisionied kommiekT ¢ KRA-27, KSC-35SE, KNB-
63LM, Moxer ocymiecTBisATbCA paanocBasb Mexay KI'VIIX, necanuectBamu, [1XC, onepatuBHBIMU
OT/ENIEHUSIMU, TOIBI>KHBIMY TPyTIaMH MOXKapOTYIICHHsI B paiioHe JIECHOTO MoKapa, aBTo0a3aMu U Mo-
YKapHbIMM MallMHAMU Ha paccTostHUU 10 15 kM. Maca 3toil Moznenu paguoctanuuu cocrasiser 0,2 Kr
(pucyHok 4).
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Pucynox 4 — ITopraruBnas paguoctanius tuna Kenwood TK-3000M (a),
nepeABwKHBIE paanocTaniun Tuna «Kenwood NX-720HGK» (0),
cranmonapHas paguoctannus «Kenwood TKR-D710E» (B)

[Ipn nanpHOCTH ynaneHuss oObEKTOB Ha paccTosHuU A0 40 KM NPUMEHSIOTCS TEpeIBHKHBIE
paguoctanimu trma Kenwood NX-720HGK c¢ wactoroit 136-174 MI'n, NEXEDGE, umerommx
260 xananoB, MOIMHOCTBIO 5-50 BT, mmpunoii kanama A 25/20/15/12.5 kI'n D 12,5/6,25 k', LTR,
nocrasisiercs ¢ KMC-35 u GPS monynem.

[Ipu ynanenun o6wexkToB Ha pacctosiHue 10 200 KM npuMeHsI0TCsS 0a30Bble WM CTAallMOHAPHBIE
paauoctaniuy Tuna Kenwood TKR-D710E ¢ momuocThiO 0T 5 10 50 BT. Macca Mmoaenu paauocTaHIiuu
cocTapisieT 9,7 K.

Jns onepatuBHOM pannocBszn Mexay KIYJIX, moaBwxHbIME TIpynnaMy IOKapOTyLIEHUs, C
narpyibHbIMU camoseTamu AH-2 u BepTosieTamu Ka-26, Mu-2 Ha paccTosHUM ynajieHus: o0beKTa 10
100 kM mpumeHnsoTcst nepeaBrkHble paauoctanuun tuna Kenwood NX-800HK ¢ wacrotoit 450
520 MTI't, NEXEDGE, nmeroreit 512 kananos, MomHOCThIO 45 BT, mupunoii kanama A 25/12,5 kI'n D
12,5/6,25 xI'i, LTR. DT mapku panuocrannmii mocrasisrorest ¢ KMC-35.

TexHomornueckue omnepanuu s JOCTAaBKHU JIFOIEH M CPENCTB MOXKAPOTYLIIEHHUs] K odaram Jiec-
HBIX MOXAapOB W UX TYIIEHUS MPOBOJAAT MPH MOMOIIHU JIECOMOKAPHBIX MAIUH, HOBBIMU MOZENSIMU
KOTOPBIX SIBJISIIOTCSI MAIlIMHBI, BBIITyCKaeMble B HacTos1iee BpeMst B PO Ha 6a3e aBromaiuH YA3 u neco-
MIPOMBILIUIEHHOTO TpeneBouHoro Tpakropa MCH-10 (ycoBepieHCTBOBaHHBIHM aHanor Tpaktopa TT-4M)
(pucyHoK 5).

Pucynox 5 — IToxapnas mammna («Karromay») mapku « MIIM-1500» (a),
neconoxkapHslii Tpaktop MCH-10 IIM «Py6ex 4000» (6), arperar neconoxkapusiii TJI-41 (B)

[Toxxapnas mamunna («Karromay) mapku MIIM-1500, cepuiino BelllyckaeMasi B HACTOSIIIIEE BPEeMsI
JIunenkum 3aBoIOM MaJIbIX KOMMYHaJIbHBIX MaIlINH, KOMIUIEKTYETCS YCTAHOBKOW BBICOKOTO 1aBJICHHUS
U TIOBOPOTHOM IepenHel mTaHro ¢ popcyHkKaMu, KOTOpask PeryJaupyeTcsi Mo BHICOTE U MO3BOJISET
oZHOH 3ampaBkoii Boasl (1,5 M?) 00pabareIBaTh MOIOCK C TPABOH MIIH JIECHON MOACTUIIKOW ITHPUHON
710 2 M Ha pacCTOSHUU 10 5 KM M MPOBOJIUTH NMPOJUBKY IMOBEPXHOCTH MOYBHI B JIeCy Ha MIyOUHY 10
3,0-5,0 cm. bokoBas mITaHra CIy>KUT JUIsl CMauMBaHUsI BOJOM CTBOJIOB A€PEBBEB, KYCTAPHUKOB BBICO-
Toi 110 1,5 M A peoTBpaleHUs] BO3rOpaHus. YCTPOHCTBO OOKOBOrO Hamopa Mmo3BOJIsieT O0POThCs
¢ oyaramM Bosropasus Ha paccrossHuu 4,0-5,0 M ot mamusb!l. [Ipy nomoiy BEICOKOHAIIOPHOTO MH-
CTOJIETA CO IUTAaTHBIM LIJIAHIOM AJIMHON OT 30 M IPOM3BOIAT TYLIEHHE BEPXOBOIO JIECHOTO MOXKapa
BBICOTOM 710 10 M, OXBaTBIBAIOIIETO JIUCThSI, XBOKO, BETBH, @ TAK)KE TPABIHO-MOXOBOM MTOKPOB I1OYBBI
U TIOJPOCT.
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Jlns no3anpaBKy BOJOM HA MAIIMHE YCTAHOBJIEHA MOL[HAS JIETKOChEMHAs! MOTOTIOMIIA, IIO3BOJISFOIIAS
HAIOJIHUTH B TeUeHue 4—5 MUH EMKOCTh U3 JTI000T0 BogoéMa ¢ paccrostHus ot 8,0 10 30,0 m.

Jleconoxkapusiii Tpakrop MCH-10 TIM «Py6ex 4000» co3man Ha 0asze JeCOMPOMBIIUIEHHOTO
TpeneBouHoro tpaktopa MCH-10 (ycoBepuieHcTBoBaHHBIM aHanor Tpaktopa TT-4M) ¢ mepeaHum
pacnoiaoKeHneM KaOuHBI, TpeIHa3HAYEHHbIH AJIs TYLLIEHUS JIECHBIX 0KAPOB )KUJIKMMH OTHETYIIALUMHU
COCTaBaMM U TPYHTOM, CO3/IaHUS 3arPaJUTEIbHBIX U OMOPHBIX MOJIOC JIJIS JTOKAIM3ALUU MT0Kapa MyTeM
MUHEpAJIN3alNK NOYBBI (IPOKJIAAbIBAHUS M BOCCTAHOBJICHNS MUHEPAJIN30BaHHBIX M0JIOC) M HAHECEHUS
Ha PacTUTENIbHBIN MOKPOB )KUJIKUX OTHECTOMKUX COCTaBOB M MEHBI, JOCTABKU K MECTY T0XKapa CpeICTB
noxkaporymeHust. [IpuHIun paboTel MEXaHUYECKUi, aBTOHOMHBIH.

YcranoBka MomHoro Oymbro3epHoro oOopynoBanusi OBI'H-4 ¢ ruapaBindeckuM MPUBOIOM
MI03BOJISIET UCII0JIb30BaTh TPAKTOP Ul YCTPOUCTBA MOABE3IHBIX MTyTeH, cCoaepKaHusl JOPOT, pa3padoTKu
IJIMHUCTBIX U CYIJIMHUCTBIX TPYHTOB [-IV kareropuii, a Taxxe mpu MpOU3BOJACTBE JIECOXO3IMCTBEHHBIX
pabort. [Ipoknanka MUHEpAIM30BAaHHBIX MOJIOC TPOU3BOAUTCS Tipu oMoty rryra [1JI-1 B tecocTenHoi,
JIECHOM W TaeXHOW 30HaX Ha CKIJIOHAX: MpoJoJbHbIe — 10 20°, momepeunsie — 10 15° u obecneunBaeT
MPOKJIAKy MHHEpAIbHBIX II0JIOC HAa HEPACKOPUEBAHHBIX BBIPYOKaX Ha TE€CYAHBIX, TJIUHHUCTBIX W
CcymMHUCTBIX rpyHTax [-IV kateropuii. I1pu 3aka3e 6azoBoro Tpaktopa MCH-10 no xkenanuto 3aka3unka
MOJKET YCTaHABIMBATHCS THIPOMEXaHNYECKasi TpaHCMUCCUS (YIIpaBJI€HUE MPU OMOIIHU J)KOMCTHKA).

Jlecoxo3siicTBeHHbIN nokapHbIid TpakTop TJI-41 Beimyckaercs B HacTosiee Bpems 3asogom OO0
«Anraiinecmamn (1. baprayn, P®) u npearasHadeH 1st 00pbOBI € JIECHBIMU ITOKapaMu U IPOQUITaAKTH-
YEeCKUX MPOTUBOIMOXKAPHBIX paboT. B cocTaB TpakTopa BXOIAT MepeaHee HaBECHOE YCTPOIMCTBO (TONKa-
TeJb, OyJIbJI03ep WM KIIMHOOYITBI03epHOE 000pyI0BaHKE), IOKAPHOE 000PYIOBAHHE, TUTYT.

Jlist Ty1eHust TI€CHBIX HU30BBIX M BEPXOBBIX MOKAPOB BOIOM U crabbiMu pacTBopamu [TAB BOnu3u
OTKPBITBIX ITOKAPHBIX BOJOEMOB, IEPEKAYKH BOJIBI IIPH TYLLIEHUH [T0’KAPOB, @ TAKIKE IEPEKAYKU U ITOAAYN
BOZBI JUISl PA3IMYHBIX XO34MCTBEHHBIX LIEJE€H HIMPOKO MPUMEHSIOTCS CHELUATIbHBIE JIECOMOXKApHbIE
Motonomiel Tunna MJIB-1M, ycTaHOBKH IpOTHBONIO)KAapHBIE BBICOKOTO AaBieHus tuna Y 1B/l «Epmak»,
YBJ 10,0 BJI, YB/I-15,0 BJI, YB/I-50,0 BJI, MJIB-2 u MJI-1-O.

B pesynsrare HUP Obuti M3maHbl peKOMEHIAIMH 10 YCOBEPIICHCTBOBAHUIO TEXHOJOTHYCCKUX
KOMIUIEKCOB MAIlUH U CPEICTB MEXaHM3aLUHU ISl JJECHOTO XO34MCTBA U 3aIUTHOIO JECOPa3BEACHUS
PecnyOonmuku KaszaxcraH, KOTOpBIE TTO3BOJIST YBEIMYUTh YPOBEHh MEXaHU3AIMH PAa0OT, MIPH CHIKECHUN
CTOMMOCTH HUX BBITIONHEHUS, a TaKXKe IMOBBICUTH T'OJOBOW M CYMMAapHBIM SKOHOMHYECKHH ekt
IIPUMEPHO B IMOJITOpA pa3a 3a CUET CHWXKEHMsI TPYLOBBIX M MATE€PUAJIBHBIX 3aTPAT MPU BBIIOIHEHUU
JIECOXO3SIMCTBEHHBIX PabOT B OTPACIH JIECHOTO X031 CTRA.

Pa3paboTaHHbIi TPOEKT OKAXKET MPAKTUIECKYIO MIOMOIIb CIIEIUaIucTaM JiecHoro xo3siictea PK B
HayYHO 00OCHOBAaHHOM KOMIUIEKTOBAaHWU MAIIMHHO-TPAKTOPHOTO MapKa COBPEMEHHON TEXHUKOW IS
BBITIOJIHEHHS JIECOTIOKAPHBIX MEPONPUSATHI U TIOTYYECHHUSI IKOHOMHUIECKOTO d(heKTa.
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MACHINES AND MECHANIZATION TOOLS USED TO FIGHT FOREST FIRES
IN THE REPUBLIC OF KAZAKHSTAN

A. M. SHISHKIN 1, Ye. V. ARKHIPOV 2

'LLP “Kazakh Research Institute of Forestry and Agroforestry”, Shchuchinsk (Kazakhstan)
2 SNNP «Burabai». Burabai (Kazakhstan)

Summary. The article presents machines and means of mechanization for fighting forest fires, included
in the recommendations for improved technological complexes of machines and means of mechanization for
forestry and protective afforestation of the Republic of Kazakhstan. The new state-of-the-art equipment covers
all fire-prevention measures and will make it possible to increase the level of mechanization of work and labor,
while reducing the cost of their implementation, taking into account the full use of consumer properties of the
equipment.

Keywords: machines and mechanisms, complex of machines, equipment, technical parameters, forest fires,
fire promotion, sprayers, pollinators.
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JTYBOBBIN KJION-KPYKEBHMIIA:
ITANBI ®OPMUPOBAHUSI BTOPUYHOT'O APEAJIA B POCCUU

FO. 1. THUHEHKO *?, V.A. YEPHOBA *, B. I1. HAJIEIIWH *

'BHUNJIM, r. [Tymkuso (P®); gninenko-yuri@mail.ru
2 POCCHIICKHIA TOCYAapCTBEHHBIN arpapHblil yHHBEPCHTET —
MockoBcKas cenbckoxo3siicTBeHHas akagaemus uM. K. A. TumupsizeBa, Mocksa (P®D)

AnnoTtauus. Kion gy0oBast kpy»KeBHHUIIA BIepBHIC BBIsABICH B Poccnu B 2016 Tomy U yke cTal 3aMeTHBIM
BpeauTeNneM Ayda Ha fore cTpaHsl. M3ydens! apean Mecta odurtanus Corythucha arcuate u Bo3sMoxHbIH 2 hexk-
tuBHEIH dHTOMOdAr Erythmelus klopomor. Crenan BEIBOI 0 TOM, YTO KITOII MOJKET ITUPOKO PACIIPOCTPAHUTHCS B
nyOpaBax.

KiroueBble cjioBa: KpykeBHHIIA JTyOOBasi, HHBAa3usl, BpEUTENb Ay0a, KpacCHOIAPCKUH Kpaii, 3amuTa jeca.

Jly6ossrii kion-kpy:keBuuiia Corythucha arcuata Say, 1832 (Hemiptera, Heteroptera: Tingidae)
nponuk u3 CeBepHoit AMepuku B EBporry B 1999 1. u BiepBbie Obu1 00Hapy»keH B Utamuu [ 1, 2]. Bckope
OH OBbUT BBISBJICH TakkKe Ha uepHOMOpckoM mobepexnse Typuwm [3]. Ilocie storo ero mosiBjacHUE B
Poccuu cTano nmepcrnekTrBoi OIM3KOTO BpEeMEHH.

J1yOoBBIii KITOTI-KpYy>KeBHHIIA BIIEpBBIC ObLT 00HapYskeH B Poccun B 2016 1. B KpacHomapckom kpae 1o
HaHECEHHBIM MOBpEeXAEHUIM [4, 5, 6]. Vke k KoHILy JieTHero ce3oHa 2016 1. mo nanubsiM KpacHogapckoro
IIEHTpa 3alIMUTHI Jieca 00Ias MO b MOBPEKICHHBIX AyOpaB cocTtaBmiia okoso 1,3 muH ra [7]. OnHako
KJjon OblT OOHApyXeH B MEPBBIA pa3 B O3EJICHUTENbHBIX Mocajgkax nyda B . KpacHomape B uioHe
2015 . [7], HO 5Ta HAaxO/AKa HE MPHUBJICKJIA BHUMaHUs. BMecTe ¢ TeM cienyeT npu3HaTh, 4TO OOHAPYKEHUE
B 2016 T. CyIIIeCTBEHHBIX IMMOBPEXKACHUI 0€3 COMHEHUH TOBOPUT O TOM, UTO BPEIUTENh K STOMY BPEMEHHU
yke Mmpoién Ha reppuropun Poccuu nepBblil 3Tan UHBa3WU — OH 3/1€Ch aKKJIMMATU3UPOBAJICS U Hayal
ycnemHo ¢GopMUpOBaTh CBOM BTOpUYHBIN apean. EcTh ocHOBaHMSI TOBOPUTH O TOM, YTO BIEPBbIE KIIOM
nonas Ha Tepputopuro KpacHomapckoro kpasi kKak MUHIMYM 3a 2-3 Tof1a 710 ero ooHapy»kenus B 2016 .,
OJTHAKO BCE 3TH Tojbl HOBBIN BpEIUTENb HE OB 3aMEeUEH CIIeUaTNCTaMU 3alIUThI JIeca U KapaHTUHHOU
CITYXKOBI.

Ho u BbIsIBNIEHNE 3HAYUTENBHBIX TTOBPEXKICHUA, HAHECEHHBIX TyOpaBaM B 2016 1., Takke HE CTalIO
MIOBOZIOM JIJISl CPOYHOTO MIPUHSITHSI MEP 3AIIUTHIL. DTO CII0COOCTBOBAJIO TOMY, UTO KJIOM O€CTIPENSITCTBEHHO
pacmpoctpasnsuics o peruoHam CesepHoro Kapkasza u B 2018 1. 3aHsIT BCIO €r0 TEPPUTOPHIO 110 TTOOE-
pexbs Kacniniickoro Mopsi.

MHuorue npakTuueckue pabOTHHKH JECHOTO XO3sIMCTBa, axe oOHApyKUB BUIUMbIE M3MEHEHMS
COCTOSTHUSI KPOH, CUMUTAJIH, YTO 3TO CJIEJICTBUE 3aCyXH, paHHUX 3aMOPO3KOB U IPYTUX MPUYUH, HE BUJIS
HOBOTO JJIsl HUX onacHoro BpeauTest. Eciu B 2018 1. k101 0CBOMII TEPPUTOPUH BCEX perMOHOB CeBEPHOTO
KaBkasza, To cuiibHbIe OBpeXAeHUs ObUIM HaHeceHbl ayopaBaM KpacHonapckoro nu CTaBpoOInoabCKOro
KpaeB, pecryonuk Anpires, KapasaeBo-Uepkecus nu Kabapauno-bankapus.

Ho yxe ¢ 2017 1. Obuti HaYaThl UCTIBITAHUS TIECTUITUIOB, d3PGEKTUBHBIX VIS 3aIIUTHI OT Kiomna. B
pe3ynbTaTe K HaCTOSIIEMY BPEMEHHU HCTIBITaHbl TAKUE XUMUUECKUE MECTULIUAbI, KaK KIIOHPUH, 3CIIEPO U
JIOKYCTHUH, PETYJISITOPbI IUHBKU JIMYUHOK — IUMUINH U AUPIYLIH]I, a TaKKe OakTepuaIbHbIN MpenapaT
OouTokcuOammLInH [8].

3a Bpems u3ydeHusl TyOOBOTO KJIoma-KpyKeBHUIIBI B Poccuu He Ob1II0 ycTaHOBIEHO (D PEKTUBHBIX
MECTHBIX PHTOMO(DaroB. CpaBHUTEIBHO HEIABHO B €CTECTBEHHOM apeasieé dTOro KJoma ObLI BBISBIECH
napasutuueckuii sitieen Erythmelus klopomor [9, 10]. JTabopaTopHbIME HCCIICTOBAHUAME YCTAHOBIICHO,
gro E. klopomor siBnsiercsi OMMHOYHBIM HIHOOMOHTHBIM TAPA3UTOUIIOM SIMI TyOOBOTO KJIOMA-KPY>KEeB-
HUIbl. bbs10 06HApYKEHO, UTO Pa3MHOKAETCS OH MOYTH MOJTHOCTHIO TAPTEHOTEHETUYECKH, XOTSI UHOT/IA
peructpupytorcs camisl [ 11]. Camku cpasy ke mocie OTPOKIACHUS U3 UL X035MHA WU Yepe3 KOPOTKUI
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MIPOMEXKYTOK BPEMEHM CIOCOOHBI K sileknaake. OHM JIErKo HaXoJAT KIaaku Kiomn.a OTKiIaaka siuil,
[I0-BUJIUMOMY, CIIEP’KUBAETCS, €CJIN SHIA HE CBEKUE U B HUX YK€ 3HAUUTEJIBHO Pa3BUIICS YMOPUOH WU
OHO YK€ IapasuTHpoBaHo. B3pocibie ocoOu He nuTatorces. Bes nponenypa siexiaaky NpoaoKaeTces
3—5 muH. XKu3HeHHBIH LMK OT sfiua 10 B3pocsoro cocrasisa or 11 no 17 nuedt (n = 20, cpennee
14,15+0,4 nust). [IponomKuTeIbHOCTD )KU3HU 00BIYHO < 48 U.

B nacrosmee Bpems usBecteH B CILIA u3 36 okpyros B mrare Muccypu, 1ByX B mrare MnHoiic,
yeTheipex Bo Diopuze u no ogHomy B CeBepHoit Kaponune u Mapunenne. [lo-Buaumomy, oH pactpo-
cTpaHeH 0oJiee MIMPOKO, TaK KaK JIETKO BBIBOJMJICS U3 CBOETO OCHOBHOTO X03smHa Corythucha arcuata
(Say). B Muccypu OH BBIBOAMJICS TaK)Ke U3 IOMOJHUTEIBHBIX X03seB, Takux, kak C. cydoniae (Fitch),
C. marmorata (Uhler), C. pergandei Heidemann, C. ciliata (Say), a taxxe u3 Gargaphia solani
Heidemann (koTopblii ycTaHOBJICH B Ka4eCTBE HOBOTO X03sMHA Juisi 3Toro Buaa). Erythmelus klopomor
ClIelyeT paccMaTpuBaTh Kak MOTEHIIMAIbHOTO areHTa KJIaCCUYECKOro MeToJja OMOI0rMuecKoi 3aluThl
0T AyOOBOTI0 KJIOMa-KPYKEBHUILIBI.

[To-BuarMoMmy, TOOUTHCS YCTOMUMBOTO ycIiexa B 3alIuTe Ay0a yaacTcs Toraa, Koraa OyaeT nHTpo-
DyLHpoBaH ero 3((eKTUBHBIN SHTOMOGAT U OH HAYHET PETYIMPOBATh YUCIECHHOCTh 0CO0EH BpeauTes.

Takum oOpa3zom, mepBoe mosiBieHne kiomna B Poccun mpousonuio B 2012-2013 rr. TTockombKy
CKOpee BCETo BPEIUTEIIb MoTnall crofa u3 Typliuu, T/Ie YCIOBUsS OOUTAaHUS OUYeHb OJIM3KH, TO OH OBICTPO
MpOLIEN NMEepBBIA ATAall MHBA3MM — 3Tall akkiuMartuzanuu. Yxe ¢ 2015-2016 rr. Hadancs BTOpoi »Tamn
pa3BUTHS MHBa3uM — (OPMUPOBAHHME BTOPUYHOIO apeajla U HAaHECEHUE MOBPEXJIECHUH. DTOT ATan
JOJDKEH IPUBECTH K TOMY, YTO KJIOI 3aliMET BeCh €CTECTBEHHBIN apeas ayda Ha Teppuropun Poccun
1 HaHOCHMbIE UM MOBPEXACHMS HAUHYT OKAa3bIBaTh CYIIECTBEHHOE BIUSHUE HAa COCTOSHHE TyOpas.
B Teuenme pa3BHTHS 3TOTO 3Tama KIOM OyAeT HAHOCUTH CTONb CHIIbHBIC TIOBPEKICHUS, KAKHE eMy
MIO3BOJIAT MECTHBIE IPUPOIHBIE YCIOBUS U YCUIIHSI CITYKObI 3aIIUTHI Jeca. BO3MOXXHO, YTO KJIOI CTAHET
MIPUYMHON OYepeTHOM BOJTHBI YCHIXaHUS AyOpaB, €CIIM MEPHI 3aIIUTHI OT HETO OymyT Masio Y3 PEeKTUBHEL.

[IpenoTBpaTUTh TaKOE pa3BUTHE CUTYALlMH MOXHO JIMIIb ITyTeM OBICTPOTO 3aB03a €ro 3HTOMO(aros
WM MaTOT€HOB, KOTOPbIE CMOTYT Ha4aTh PETryJIupoBaTh YUCIEHHOCTh BpeauTens. BeposTHo, npuaércs
TaK)K€ pelllaTh BOIPOCHI, CBSI3aHHBIE C MCKYCCTBEHHBIM Pa3BEJICHUEM U BHECEHUEM B MPUPOAY ITHUX
areHToB OMOJIOTUYECKON 3alUTHI.
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OAK LACE BUG STAGES OF SECONDARY HABITAT FORMATION IN RUSSIA

Yu. I. GNINENKO *2, U. A. CHERNOVA‘, V. P. NALEPIN 2

" ARRISMF, Pushkino (RF)
2Russian state agrarian University — Moscow Timiryazev agricultural Academy, Moscow (RF)

Summary. The oak lace bug was first identified in Russia in 2016 and has already become a notable pest
of oak in the South of Russia. The habitat range of Corythucha arcuate has been studied and possible effective
entomophagus Erythmelus klopomor. It is concluded that the bug can be widely spread in the country’s oak
forests.

Keywords: oak lace maker, invasion, pest of oak, krasnodar province, forest protection.
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MEKAYPEYBE BOJII'N U TIOHA - 30HA ITIOCTOAHHbBIX BCIIBIHIEK
MACCOBOI'O PASMHOKEHUA PBIKET'O COCHOBOI'O ITMJIMJIBIIITUKA

0. U. 'THUHEHKO, H. C. JIATBILIIOBA
BHUWJIM, r. Ilymikuso (P®); gninenko-yuri@mail.ru

AunHoTanus. Oyaru MaccoBoro Pa3MHOKCHUA PBIXKETO0 COCHOBOT'O IMMHUJIMJIBIIUKA YaCTO OXBAThIBAIOT OoJiblIne TJIoIIaanu
HCKYCCTBEHHBIX COCHOBBIX MOJIOAHSAKOB B PsAIE€ PETHOHOB Poccuu. B nHactosimiee BpEMA HauOoJIee YacTo JUISl 3alIUThI OT
JIMIMHOK PBDKETO0 COCHOBOTO MUIMJIBIIUKA UCIIOJB3YHOT XUMUYECKUE IECTUIINBI, HO UX IPUMEHEHUE HE BCErAa BO3MOXKXHO
10 DKOJIOTHYCCKHUM COO6pa)KeHI/IﬂM.

KnroueBble cji0Ba: HHBA3UBHBIC OpraHmu3Msbl, pI)I)KI/Iﬁ COCHOBBIU IMHIAJIBIIHUK, COCHOBBIC ITOCAAKH.

B crennom mexnypeuse Bonru u /lona Ha 0OIIMPHBIX MPOCTPAHCTBAX OTCYTCTBYIOT €CTECTBEHHBIE
cocusikn. C ceBepa K ATOW TEPPUTOPHH MPUMBIKAIOT €CTECTBEHHBIE COCHOBBIE 0Ophl BopoHekckoit
obmnacTu. ICKycCTBEHHBIE ITOCAIKH COCHBI 3aKJIaIBIBATIUCK 371eCh enie B X1 X Beke kazakamu BceBennkoro
BOMCKa JIOHCKOTO, Koryia ToJibko B 1910 1. B pernone Oblia mocakeHa COCHa Ha Iuiomaan okoio 150 ra
[1]. He mpekpaianucek mocajaku COCHbI B TeueHue Bcero XX Beka. M B HacTosiiiee BpeMs 3/1eCh TPYAHO
HaWTH HEM3MEHEHHbIe MpUpoAHbIe JaHAmadThl. VIcKyccTBEHHbIE TOCAJKH COCHBI 32 3TO BPEMsI CTaIH
HE TOJIKO BaYKHEHIIIUM CPe000pas3yIOINM AJIEMEHTOM, HO 1 MECTOM MAacCOBBIX Pa3MHOKEHUI MHOTUX
BpEIIUTEIICH Jieca.

OpuuM M3 TakuX, Hambosee yacTo 00pa3yroIIMX O4ard MacCOBOTO Pa3MHOXKEHHUS BpeAUTEseH,
ABJISIETCS phDKHA cocHOBBIH mummibik Neodiprion sertifer Geoffroy (Hymenoptera, Diprionidae). Ero
oYaru MacCcoBOTO Pa3MHOKEHUS U3BECTHBI B UCKYCCTBEHHBIX MOCAJIKaX 3TOr0 peruoHa euie ¢ 20-X rogos
XX Beka. [locne 3acyxu 1920-1921 u 1922—-1924 rr. ouarn nunuibsiyka B 20-T€THUX HACAXKACHUAX
MIPUBEJIN K CUJIBHOMY UX OCJIa0JICHUIO, U B HUX Pa3MHOXKAJICS CHHHUI POTOXBOCT, BBI3BAaBLINI yChIXaHHE
cocusl [2]. ITpu atom B. S1. Illuneposud [2, 3] oTMeuat, 94To 31€Ch KPOME COCHBI 00BIKHOBEHHOH (Pinus
sylvestris) BpeauTens B paBHO# cTereHu moBpekaan cocHy bankca (Pinus banksiana) u coBcem He
noBpeskaan aBcTpuiickyro (Pinus nigra) u kpeimckyro (Pinus nigra subsp. pallasiana) cocHbr.

A. W. BoponnoB u H. A. Kasikuna [4] yka3bIBarOT, UTO B CTEIHBIX U JIECOCTEMHBIX COCHIKAX PhIKUN
COCHOBBIM MWJIMJIBIIUK (opMHupoBan odaru kpome 1922—-1925 rr. Taxke B 1936-1938, 1945-1948 u
1958-1960 rr.

K coxanenuio, riomaan 3THX O4aroB OCTAIOTCS HEM3BEeCTHhIMH. Ham ynajmoch paccMoTpeTh
TUHAMUKY (hOpMHpOBaHUs ouaroB B PocToBckoi o0nacTu 3a 0oJiee 4eM COpoKaJIeTHHM Tepuoa — ¢ 1967
o 2010 r. 3a 3To Bpems He OBLIIO HU OHOTO roja, Korna 0s1 B PocToBCcKO#M 1 Bonrorpasckoit oGmactsax
Oo4Yarv OTCyTCTBOBAIM (PUCYHKH 1, 2).

Pucynok 1 — Pucynox 2 —
JluHamMMKa 04aroB MacCOBOTO Pa3MHOKEHHS JluHaMuKka 04aroB MacCoOBOIO Pa3sMHOMKEHUS
PBDKEro COCHOBOTO MUITMIIBINKKA B Bosirorpajickoil 00iacT  pbDKETro COCHOBOTO MIUIMIIBbIIMKA B PocToBCKo# obnactn
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Cpennsisi 110> OYAroB MUIWJIBIIMKA B Bosrorpaackoit o6sacTty 3a 9TOT MEPUOI OKa3alach
paBHa 6868,2 ra, B PocToBckoii obmactu — 11 819,7 ra.

[IpuBeneHHbIE TaHHBIE MTOKA3BIBAIOT, YTO PAHEE B MCKYCCTBEHHBIX IMOCAJKaX COCHBI HA CTEITHBIX
TeppuTopusix Boinro-JloHckoro Mexaypedbsi odyarn (OpMHpPOBAINCH YAacTO, HO HE MOCTOSHHO, HO CO
BTOPOM MOJOBUHBI XX BEKa MPOCICKUBACTCS YCTOMUMBAA TE€HICHIMS MOCTOSHHOTIO YBEIUYEHUS UX
IJIOIIAEH.

@akTUYECKU Ha 3TOM TEPPUTOPHUH B HACTOSIIEE BPEMS €XKETOJHO JEHCTBYIOT OYaru PBLKETO
COCHOBOT'O MWJIMJIBIIMKA Ha Iom@aau okoso 20 Teic. ra. JlecHble KynbTyphl COCHBI B 3TOM PETHOHE
CO371aHbl BHE apeajla €CTECTBEHHOIO €€ MPOM3pPacTaHus, U YCIOBHS JUISl COCHSIKOB 31€Ch JOBOJBHO
xecTkue. CocHa MPOU3PACTET B CIIOKHBIX YCIOBUSIX, TOT/Ia KAK OHU BIIOJIHE O1aronpusTHBI ISl PHIKETO
COCHOBOTO MHUJIMJIBIINKA, ¥ 9TO CO3/[aeT MOAXOIAIINE YCIOBHUS ISl (JOPMUPOBAHUS OUATOB.

ExeronHple o4arn OKa3pIBalOT CYLIECTBEHHOE BIMSHUE HA POCT M Pa3BUTHE CO3JIaHHBIX MCKYC-
CTBEHHBIX JPEBOCTOEB, a TAK)KE MPUBOJAT K TOMY, UTO JUIsl UX 3aLUTHI €KEr0IHO MPOBOIAT UCTPEOU-
TEJIbHbIE MEPBI 3aIlUUTHl. PaHee BeCbMa MMPOKO MCIOJIB30BAIM BUPYCHBIM Ipenapar BUPUH-AUIPHOH
[5], HO B HacTosIIee BpeMsi IPUMEHSIOT TOJIbKO XUMHUECKHE MECTULIUIBL.

Takum 00pa3oM, pbDKHMI COCHOBBIM MUIMJIBLIMK B WCKYCCTBEHHBIX COCHsAKax Bounro-JloHckoro
MEXIypeubsl SIBIISECTCS OMACHBIM BPEIUTEIEM, OY4ard MacCOBOTO PA3MHOKEHHs KOTOPOTO €XKETOIHO
NeMCTBYIOT Ha TuTomaan mopsiaka 20 Teic. ra. IMEHHO B 3TOM perHoHe HEOOXOIUMO MPHUCHATH HAyYHO
000CHOBAHHbIE KOMIUIEKCHBIE MEPHI IO 3aIIUTE COCHSIKOB OT 3TOT0 BPEIUTEIS.
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THE VOLGA-DON INTERFLUVE IS A ZONE OF CONSTANT OUTBREAKS
OF MASS REPRODUCTION OF THE RED PINE SAWFLY

Yu. I. GNINENKO, N. S. LATYSHOVA
ARRISMF, Pushkino (RF)

Summary. The centers of mass reproduction of the fox-coloured pine sawfly often ccover large areas of
artificial pine young stands in a number of southern regions of Russia. Currently, chemical pesticides are used
most often to protect the larvae of the red pine sawfly. But their use is not always possible for environmental
reasons.

Keywords: invasive organisms, neodiprion sertifer, pine landing.
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MMPOBJEMBbBI 3AIIIATHI OCOBO OXPAHSAEMBIX
IMPUPOJHBIX TEPPUTOPUIL OT UHBAWJEPOB

FO. U.THUHEHKO*, H. B. [IIUPAIEBA *

'BHUWJIM, r. [Tymkuso (P®); gninenko-yuri@mail.ru
2 CounHCKMI HaIMOHAIBbHBIN 1mapk, I. Coun (PD)

AnHotamus. OOCYXTaf0TCS TPOOJIEMbI HCTIOIH30BAHUS OMOJIOTHICCKUX METOIOB 3aIUTHl HACAXKICHHIA
0c000 oXpaHsIeMoi TPUPOTHOHN TeppuTopuH — COUMHCKOTO HAIIMOHATLHOTO MMapka oT (huToaroB-nHBAUIEPOB.
KuroueBblie cjioBa: MHBalIE€p, CAMIIUT KOJIXUCKHUH.

WuBa3zuBHbBIE JEHAPOPHUIbHBIE OPTraHU3MBI, TO €CTh YYX/bIE /U1 aDOpPUTEeHHBIX JIECHBIX COOOIECTB
OpraHMU3MBbl, POHUKAIOIINE B HUX B CHIy pa3HOro poja npuuuH, B XXI Beke 0ka3bIBalOTCS BaKHBIM
(hakTOpOM, BIUSIOLIUM HA COCTOSTHUE JIECOB BO MHOTHX CTpaHax Mupa. Takue BcesleHIIbl JaBHO TPOHUKAIOT
B sieca Ctaporo CBera ¢ TEppUTOpHl APYruX KOHTUHEHTOB. B siecax EBpa3uun panee nosiBUIINCH TaKue
qy:KJIbIe BCCIICHIIBI, KaK BO30YIUTEIN MyIHHUCTOM pockl ayba (Microsphaera alphitoides Gr. et Maubl.),
TOJUTAHJCKOM Ooyie3Hn MIbMOBBIX (B030ymautenu Ophiostoma ulmi (Buisman) Melin & Nannf. u
O.novo-ulmi Brasier), kpugoHEKTpHEBOT0 HEKPO3a KalllTaHa IMOCeBHOroO [Bo30yaurenr Cryphonectria
parasitica (Murrill) Barr.], amepukanckas Oemas 6abouka (Hyphantria cunea Drury) u psin apyrux
TaKKe MOSBMIIMCH B XX Beka. Ho eciu paHbliie 4uCI0 MHBAHIEPOB OBLJIO CPAaBHUTEIBLHO HEOOJBIITUM,
TO yke ¢ Hayana X XI Beka MosiBJIEHHE HOBBIX BCEJIEHIIEB 3aMETHO YCHIIHIIOCH[ 1].

[TouTtn Bcerna nosiBieHME Ka)KJJOTO HOBOTO BCEJICHIIA CTaBUT MEpe]] MPAKTUKOW 3alIUThI jeca psij
Ba)KHEHIIIMX BOIIPOCOB, B TOM YHCJIE:

— HACKOJIKO MOJTHO U OBICTPO aKKIMMATU3UPYETCSl HOBBIN BCEJICHEI] K HOBBIM JJISl HETO YCIOBUSIM
oOuTaHus;

— HACKOJIBKO OBICTPO OH CMOXET pacIIUpsTh CBOW BTOPUUHBIM apeai Ha HOBBIX TEPPUTOPUSIX;

— HACKOJIBKO OTACHBIM JUISl MECTHBIX JIECHBIX COOOLIECTB OyAEeT HOBBIN BCEJICHEII.

OTBeThI HAa 3TU BOIIPOCHI TPAKTHUECKH HEBO3MOXKHO MOJIyYHUTh, U3ydasi HHBaiiepa B €CTECTBEHHbBIX
JUISL HETO MecCTax OOMTaHMsI, U MOXKHO JIMIIb YACTUYHO MOYEPIHYTh U3 OIBITa CTPaH, Ky/a BCEJICHEll
MIPOHUK paHbllle. Ba)kHO MOAYEPKHYTH, YTO MOYTH BCE BCEJEHIbI HE SIBIAIOTCS B POAHBIX I HUX
MecTax OOUTaHMs OMACHBIMHM OpraHM3MaMH, a YacTO OKa3bIBAIOTCS peAKUMHU Yy cebs Ha poauHe. B
KauecTBE MPUMEpa MOXKHO MPUBECTH SICCHEBYIO Y3KOTEIyI0 M3yMmpyaHyro 3marky Agrilus planipennis
Fairmaire, xotopas Ha tore JlansHero Boctoka 00b14HO pesika v B KOHIIE X X BeKa JaXKe CTOSUT BOITPOC O
ee BkoueHnu B Kpacuyro kaury Poccum.

Kpome TOro, Ba)HO MOHUMAaTh, YTO MPH MOSBJICHUH HOBOTO BCEJICHILIA HA TEPPUTOPUU CTPAHBI,
BCEIJla OTCYTCTBYIOT pa3pelieHHbIe Ui OOpbObl ¢ HUM MECTHLMJIbI. A MOCKOJBbKY MOYTH BCEria OH
ObIBaeT OOHAPY’KEH MO y’KE HAHECEHHBIM UM ITOBPEKICHUSIM, CTAHOBUTCS IIOHATHBIM, YTO B IIEPBbIE FObI
rocJie ero oOHapy>KeHHUsI HET CPEICTB, C MOMOLIbIO0 KOTOPHIX BO3MOXKHO CIEP>KMUBATh PACIpOCTPaHEHHE
WHBalepa.

Oco0OeHHO OIacHOM CTAaHOBUTCS CHUTyallMs, KOTJAa MHBaiIep MOSABISETCS Ha 0c000 OXpaHSIEMbIX
npupoaasix Tepputopusx (OOIIT). B takoMm ciydae mo ¢GakTy CBOEro y)Xe CBEPIIHUBIIETOCS OOUTaHUS
Ha OOIIT kaxnmplii HOBBIM BCEJICHEI] CTAHOBUTCS OOBEKTOM OXpaHbl. M Ha HEro pacmpoCTpaHSIOTCS
BCE€ OTpPaHUYUTENIbHBIE MEphI, CBA3aHHbIE C MPUMEHEHHEM TaKWX BaKHEHIIMX MEpPONpPUATHN IO
CAEPKUBAHUIO PA3BUTHS MHBA3UH, KaK BHIPYOKa 3aCENICHHBIX IEPEBHEB, IPUMEHEHHUE TIECTUIIMIOB U TIp.

B kauectBe mpumepa nog0OHBIX CUTYallni MOXKHO IPUBECTH HECKOJIBKO JJOBOJIBHO SIPKHUX CIIy4aeB,
npousomeamux HenaBHo. B udactHocTH, B 2012 . Ha Tepputopun COYMHCKOTO HAIMOHAJIBHOTO
napka (CHIT) 6puta BrepBbie BoIsBiIcHa caminutoBas oraeBka Neoglyphodes perspectalis Walker [2].
Cnenuanuctsl nmapka, coBmectHo ¢ corpyaaukamu BHUMJIMa yxe panneit BecHoit 2013 r. mpoBenu
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copemanue u ooparmiuck B MIIP Poccun ¢ npeanoxennem o HEOOXOAMMOCTH CPOYHOM pa3pabOTKu
Mep 3alUThl OT WHBaiepa. OHAKO 3TO MpeIoKeHNE ObUIO BOCIIPUHSITO HEOJHO3HAYHO JAaXKEe Cpelu
HayuHbIX coTpynHukoB CHII u KaBkasckoro 3amoBenHuka. bbuio BeICKa3aHO MHEHHE, YTO IOSIBICHUE
emé OIHOTO BUAA KPAacHUBBIX 0a00YeK TOIBKO 000TaTHT (hayHy Mapka W HET HUKAKOW HEOOXOIUMOCTH
IPUHUMATh KakueO-To Mepbl. Takoe HEOJHO3HAYHOE MHEHHE O HayaBIIEWCs WHBA3UU CYLIECTBEHHO
3aTOPMO3WIIO pa3paboOTKy Mep 3amuThl. B pesynsrare yxe B 2014 . cammuToBasi OrHEBKa HaHeECIa
KaracTpouyeckue MOBPESKACHUS CaMIIUTy KOJIXHICKoMy Buxus sempervirens subsp. colhica
MIOBCEMECTHO HAa YEPHOMOPCKOM IMoOepexbe, U yxke ¢ BecHbl 2015 I. Hauaaoch MaccoBO€ yChbIXaHUE
MOBPEXACHHBIX JepeBbeB. M3-3a TOro, yTo MHBa3usi OrHeBKU Ipoucxoauna Ha tepputopun CHII u
KaBkasckoro rocynapcTBeHHOTO MpUpoHOTo OnochepHoro 3anoBeaHnka uM. [llanomnankosa, HUKaKue
MEpbI 3alIUTHl C MPUMEHEHHEM TECTUIUAOB O(QUIMAIBFHO HE ObUIH. B TOPOICKUX O3€IeHHUTENBHBIX
nocaakax I. Coud M B YaCTHBIX BIAJIEHUSX, TJI€ IPOU3pacTall CaMIIWUT, HECMOTPS Ha OTCYTCTBHE
pa3penIeHHbIX K MPUMEHEHUIO IECTHIIUIO0B, 00padOTKM OBUIH MOBENEHBI TEMH TperapaTaMu, KOTOpbIe
Ka)/IbI{ U3 YaCTHBIX BJa/IeIbLEB CMOT IpuoOpecTH. B pe3ynbraTe ciiokuinach HEOpAMHAPHAS CUTYyalHs,
xorga Ha aByX OOIIT cammmr moru0, HO Ha TEPPUTOPHUIX MOCENEHUH OH Obul coxpaHeH. OOmas
IUIOMIA/lb MOrMOIINX CAMIIUTHUKOB cocTaBuia K KoHIy 2017 I, Mo 3KCHEPTHBIM OLIEHKaM, MOpsIKa
9.0 TBIC. Ta, U EepeBbs TaM uMenu Bo3pact 10 S00 jeT.

B 2016 1. orHeBka ocBomWJia YK€ BCE€ CAMIIUTHUKH M HAa CEBEPHOM MaKpOCKIOHE boibiioro
Kagkasckoro xpe0ta Ha Teppuropun jiecHoro ¢pouaa Kpacnomapckoro kpast u PecriyOnuku Apirest.

JlesTeNIbHOCTh CaMIIIUTOBOW OTHEBKH MPHUBENA K TOMY, UTO €CTECTBEHHBIE JIeCa YHUKAIbHOIO CaM-
IIMTA KOJIXUJCKOTO B HACTOSIIIIEE BPEMS YTPaueHbl U Pa3BOPAUNBAIOTCS paOOTHI IO MX BOCCTAHOBJICHHUIO.
Ho Ha teppuropusx noceiaeHuil CaMIIMT COXPAHUIICS U MPOBOAMMBIE 3/1€Ch HEPETYISIPHbIE U MPAKTH-
YECKHU HUKAK HE peryivpyemble 00paOOTKM MeCTULHaMH, BO-NIEPBBIX, MOAJIEPKUBAIOT YHCIEHHOCTD
BpEIUTENS HA HU3KOM YPOBHE, M, BO-BTOPBIX, MHOTOKpAaTHBIE U OeCCUCTEMHBIE 00pabOTKH BEAYT K BBI-
paboTKe YCTOMYMBOCTH OTHEBKH K IECTHUIMIAM.

B nacrosiee Bpemst Ha KaBka3ze pa3BuBaeTcs Jpama ¢ KalraHoMm nmoceBHeiM Castanea sativa. Jrta
LIEHHeIas JiecHas MOpoAa, TaK e, KaK M CaMIIUT KOJIXUICKUH, oxpaHsercd Ha Tepputopun CHII
u KaBkasckoro 3anosennuka. Enre B Hauane XX Beka Tyaa MPOHUK BO30yAWUTENb KPU(POHEKTPUEBOTO
HEKpo3a KalllTaHa W BbI3BaHHAas UM 00JIe3Hb NMOCTENEHHO I'yOuJIa KalllTaH Ha BCEM €ro €CTECTBEHHOM
apeasie Ha KaBkaze. Ho B 2016 . B CounHCKOM HaI[MOHAJIbHOM MapKe ObLT BIIEPBbIE BHISBICH HOBBIN
WHBalIep — BOCTOYHAsI KalTaHoBas opexoTBopka Dryocosmus kuriphilus Yasumatsu [3]. Ona GsicTpo
pacnpocTpaHUIach Ha BCEH TEPPUTOPUU MPOU3PACTAHUS KAllITaHA, U €€ BpeaHas JeATEIbHOCTh PE3KO
YXYALIWIA U TaK IUIOXO€ COCTOSIHME KallTaHOB. B pes3ynbTare CKIaAbIBAlOTCS YCIOBMS JUISl MTOJIHOM
yTparhl KalTaHa noceBHOroB Poccuu. 1 BHOBB, Kak U B Clly4ae ¢ CAMIIMTOBON OTHEBKOM, U3-3a TOTO,
4yTO UHBa3us npoucxoaut Ha Tepputopun OOIIT, npuMeHuTh aieKBaTHBIE YTPO3€ MEPHI HEBO3MOXKHO.

Emé omnum mnpumepoMm oOImMOOYHON peakiMyd Ha TMOSBIEHHWE HOBOTO WHBaWaepa SBISETCS
CUTYyalus C sICEHEBOU y3KOTeNnol uzympynHoii 3natkoil. [Tocne ee BoisiBienus B Mockse B 2003 1. oHa
OBICTPO Havajla yHUUTOXKATh SICEHb B 03€J€HEHUU ropoja. Ilporecc yHMuTOKEHUS 1epeBa 3aHUMAET, B
3aBUCHMOCTH OT €ro BO3pacTta u pasmepa, 2—3—4 roga. M koraa B mocaakax siCEHsl CTAJIN MOSBISATHCS
NIEPBBIE CYXOBEPIIMHHBIE OT 3JIaTKU JAEpPEBbs, PYKOBOACTBO MOCKBBI 3alIPETUJIO MPOBOAUTH BBIPYOKY
Takux JepeBbeB. boiBuit M3p Mocksbl FO.M. JIyxKkoB cnenan cnenuaibHOE 3asBJI€HUE U 3aIPETUI
BbIPYOKY JIEpPEBbEB, €CIIU B KPOHE €CTh XOTs1 Obl OIHA 3€JIeHAast BETKa. JTO J1aJ10 3€JIEHbII CBET MaCCOBOMY
Pa3sMHOXKEHUIO 3J1aTKU. B Hacrosiee BpeMs 31aTka Ha BOCTOK OT MOCKBBI JI0IIJIa YXKe 10 ToiMbI Bonru
B Bonrorpanckoit obnactu. M Tyt Betan onsth Bonpoc o Mepax 3amuThl B ycaosusx OOIIT. B noiime
Bounru 3amnpenieHo npuMeHeHue NeCTUINI0B, HEeJlb3sl IPOBOIUTH BEIPYOKY J€pEBHEB, Jake MOTUOIINX.
B pesynbrare 3TOTO0 SICEHEBBIE JPEBOCTOM TaM TOMPOCTY MOTHOHYT B T€UEHUE HECKOJIBKHUX JIET.

[Toxoxkast cuTyalnusi CKiIabIBaeTCsl U B MUXTOBBIX Jecax baiikaibckoil 0co0o0il MpuponHoil 30HBI,
Ky/la yXe NpOHMKIN yccypuiickuii momurpad Polygraphus proximus Blandford u mepenocumast um
nuxToBas rpocmannus Grosmannia aoshimae Ohtaka, Masuya & Yamaoka. 31ech Takke 3arnpenieHbl
IPUMEHEHNE MEeCTULUAOB U pyOKa Morubaronux IepeBbeB. A NeATEeIbHOCTh 3TUX JIByX MHBaWJIEpOB
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yIKe TPHUBeJia K OMYCTOIMIMTEIbHBIM TOCIIEICTBUAM B TeX pernonax CuOupH, KyJia OHH IPOHHUKIIN paHee
(4,5, 6].

Taxum o0Opa3oM, BCE MPUPOIOOXPAHHOE 3aKOHOJATEIBCTBO ObLIO MPUHATO B APYTYIO AMOXY, KOT/a
arpeccCUBHbIE MHBAaWJEpbl €Ile HE SBISUIMCh OYEHb ONAcHOW MpoOJeMOM JUIsl JIECHBIX COOOIECTB
Poccun. B pe3ynbrare neicTBYOIME 3aKOHBI NMPSAMO MPEMATCTBYIOT NMPOBEIECHUIO EHCTBEHHBIX MEP
M0 COXPaHEHHIO TEX JIECHBIX COOOIECTB, paJH COXpPAaHEHHS KOTOPBIX OHU M ObLIH co3maHbl. [Ipobnema
IeHIpOGWIFHBIX WHBAHIEPOB CTaja B HACTOAIIEE BPEMs CTONb BAXKHOW, YTO UIS TOTO, YTOOBI Y
Hac He MOBTOPUJIACH CUTyalUsl C CaMIIMTOM, HEOOXOAMMO B BO3MO)KHO KOPOTKOE BpPEMsI BHECTU BCE
HEOOXOIMMBIE MOTIPaBKHU, KOTOPBIE TTO3BOIHIIN OBl 3((PEKTHBHO 3alIUIIATh JIECA OT HOBBIX arPeCCHBHBIX
BCEJICHIIEB.
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PROBLEMS OF PROTECTING SPECIALLY PROTECTED
NATURAL AREAS FROM INVIDERS

Yu. I. GNINENKO %, N. V. SHIRYAEVA 2

! ARRISMF, Pushkino (RF)
2 Sochi National Park, Sochi (RF)

Summary. Problems using of biological methods of protection of plantings at special protected natural areas

Sochi National Park against invasives phytophages are discussed.
Keywords: invider, colchis boxwood.
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VIIK 58.006

MMAPK AYMAFBIHJIAFBI OCIMIIKTEPIIH
UHINKATOPIBIK TYPIEPI

C.T. Mo’ KEHOBA
«Tap06araraiiy MY TID» PMM KO, Ypxap aysuist (Kazakcran); tarbagal 8@bk.ru

AHHOTaUMs. OCIMIIKTEPIiH HHIUKATOPIIAPHI HEMECE MHANKATOPIBIK OCIMIIKTep-KOpIIIaraH OpTaHbIH OeII-
rimi Oip JkaFmaiapeIHa KYpT allKbIH OceitiMzaenyi ToH eciMaikrep. « TapOararait» YITTHIK MapKiHIH FRUIIBIMA TEX-
HUKAJIBIK KeHeC IIeNTiMIMEeH OSKITUITeH aFall eCIMIIKTepiHIH HHINKATOPIBIK Typiepi Cusepc ammacer (Malus
sieversii), kokTepek (Populus tremula), maBp skxambipakTel Tepek (Populus laurifolia) sxone emrki Tamer (Salix
caprea) aramrapbslHa cUTIaTTamMa Oepimi.

Tyiiin ce3mep: MHIMKATOPIBIK TYpJep, CUBEPC aliMachl, KOKTEPEK, JaBp JKAIbIPAKThl TEPEK, CIIKi Tal,
(heHOIIOTHSUTBIK ajiaH,.

OCIMIIIKTep MHIUKATOPJAphl HEMECE WHIUKATOPIBIK OCIMIIKTED — KOpIIaraH OpPTaHBIH Oemnrimi
O1p >karmaiapbiHa KYpT alKbpIH OeliiMaenyine ToH eciMikTep. MyHai eciMaikTep OonFaH karmanaa
KOpIIIaFaH OPTaHBIH KaF1aliblHA CaITaJIbIK HEMECEe CaHbIK Oaraiay Kyprizyre 0osaabl. OCIMIIKTIH Kai-
KYHiH, KamnbIpaKTapbIH XKoHE 0acKa Ja OpraHaapblH CHIPTKBI TYPIH TONBIPAKTHIH KYPaMbIH, OHIAFbI
KOPEKTIK 3aTTap KOPbIH HAKTHI aHBIKTayFa O0aIbl.

TapOararaii TaybIHBIH aFalll ©CIMJIIKTEP1 HET131HEH OHTYCTIK ’KOHE COITYCTIK )KOTaHBIH eH 1pi Y pxKap,
Kareacy, Emin, [laranToraii, Kycak, Kapakon, Kennimypar, [llomkansl, Erincy, AkTac e3eHaepiHIH
aJIKanTapblHa TapaiaFraH. JKalbuiMa opMaHIaphl KYPBUIBITT HET131HEH TalJapMEH KaJlbIlITacKaH, olapra
yiken memmepae kokrepek (Populus tremula), moitsur (Pranus padus), nomana (Crataégus), cupekrey
KaiielH (Bétula), am sxotaHbIlH OHTYCTIK OeTKeliHiH opTaiblk Oemiringe Cuepc anma aramibl (Malus
sieversii) KochuTa el O3¢HAepIiH JKaHbIIMACHIH/IA KEH/IC MATKAABIH OaypaiiTapblH/ia JTaBp sKarbIPaKThl
tepektiy (Populus Laurifolia Ledeb) asnaran Toraiinapsr ke3aecei.

«Tapbararait» YITTHIK NMapKiHIH FRUIBIMA TEXHUKAJIBIK KEHECIHIH MIENIIMIMEH OEKITUIreH arair
OCIMIIKTEpIHIH HHAMKATOPIBIK Typiepiniy karapbiHa Cuepc ammacel (Malus sieversii), kexTepek
Hemece aipinaek tayrepek (Populus tremula), masp sxansipaktel Tepek (Populus laurifolia) sxone emxi
tanbl (Salix caprea) eni.

Cusepc aamacel (Malus sieversii) — tay O6aypaiiapbIHBIH TOMEHTI OOJTiriHgIe opTa KOHE TOMEHT1
Tay OeKTepiHAeri o3eHaepaiH 0oiibiHaa ke3aeceni. Herizinen onap TapOaraTaii >KOTaChIHBIH COJITYCTIK-
Oarpic Oemirinae Tapanrad. KaObIFbI KbI3BII-KOHBIP PEHI1, KBICKBI CYyBIKKa TO31M/I1. JKeMiCiHIH MilTiHI MEH
KeJieMl ajlyaH Typiii, ko0iHe TYCl KbI3FBUIT JKOJIAKThI caphl. JKeMiCciHiH KaOBIFbI KalbiH. JKambsipakTapbl
JIOFaJl HEMEeCEe MUTIM KeJICTIH MIIiH/I Keledl, €Hl 6—8 cM, MEeTTepiHae KbI3FBLIT JaKTaphl 0ap.

2019 >xputFbl 3eprTeyiep OoifbiHma Nel
«Anet» (QeHONOTHsIIBIK-MOHUTOPUHTTIK aJia-
HbelHAa 7 Tyn xkoHe Ne2 «Kycak» denomorus-
JBIK — MOHUTOPUHITIK amaHeiHAa 11 Tym
Cugepc anmacsl (Malus sieversii) eceni.

AnMa aramTapbelHBIH OpTama OWIKTIr
9,5-13 M. Aram AiHIHIH Tamblp MOWHBIHBIH
muameTpi 13-30 cm apansiFeiHIa Oomica, Keynie
TYChIHAH aiFaHfgarbl guameTpi 11-26 cwm.
Haypei3 — coyip aiinapeiHia OypIUiK aTajbl.
Mawmpip aifplHaa ryngeini. MaycbeiM — miiae

1-cyper — ailnapbiHia sxkemic Oepim, >kemicl KbIpKYHEK

Ned deHONMOTHSITBIK — MOHHUTOPUHTTIK anay «Kycaky aMBIHBIH COHBIH/IA TOJIBIK ITiCIIT JKETLIET].
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CuBepc anvachkiablH (Malus sieversii) opMmaHIapbl >KOTaHBIH OHTYCTIK OETKEHIHIH OpTaJbIK
oemirinae Oyramel Oenmeyne (1000-1500 m OumikTikTe) TapanraH, Oipak >KEKeJeTeH alMaiap TeHi3
nexreiinen 1700 m OumikTikTe Ke3neceni. TapOaraTtail TaybIHBIH OHTYCTIK IIaTKaibIHAA, ssFHH CUBEpC
anmacheiabiH (Malus sieversii) ecy apeanmapel Oap skeprepae: «ConmaT caHbUiaybl» OOTAHHKAJBIK
Taburu Kaymansl — 156 ra, «Aner» GoTaHMKaNIbIK Kaymaisl — 112 ra, « Ypxap» MEMIIEKETTIK TaOuru
kaymansl — 120 ra, 6apieirst 380 ra sxxepae, 2006 xxbuiasiH 13 aknanbiHAa KypbUTFaH. JlerenMen e, Oy
OOTaHMKAJIBIK KayMalaapablH Kypbu1ybl, CuBepc anMachinbiH (Malus sieversii) azaiibim, KypbIl KeTyiHe
Keria 6oamanel [1].

JlaBp :kanbipakTsl Tepek (Populus Laurifolia Ledeb) — Guikriri 25 M-re aeifin )KeTeTiH arar.
AramThIH yimap 06acel Ke€H, KaJblH OyTaKTapAaH TYPajabl, TOJBIK 06peHe, KaObIFbI JKachlI-CYp TYCTI,
Kachl YIFalFaH cailblH Kapasiibl, OHa TEpeH OOMIBIK chI3aTTap maiiga 6omaabl. JIaBp skanmbIpakThl TEPEK
BUTFaJI CYHTilI JKoHe CybIKKa Te3iMi. KaneMmienepmen xakcol kebeiieni. Bypiikrepi y3pIH-)KyMBIPTKA
TOPI3/i, OTKIp, Y3BIHABIFEI 1—2 cM, KemiMal Keei.

JKambipakTapbl HeTi31H/Ee TOHIeIeK HeMece KeHChIHA TOPi3i, METi ycakK Topibl-apa Topizai. Chip-
Fajapbl KajJblH €MEC; IalllaK-KeCUIreH, jKaJlaH HeMece a3 KIPIKIIeN, >KYMBIPTKa TOpi3dl Hemece
JIOHTeleK, Y3bIHBIKTaphl 3-5 MM JIeiliH, HeTTepiHAe KbI3FbUIT AaFbl 00JIa/bl.

2019 XKBUTFBI FRUTBIMH-3EPTTEYIIED KYMBICTAphl OoMbIHIIA No3 « AKIIoyii» (PeHOTOTUSITBIK-MOHU-
TOPUHITIK anaHsiHAa 38 Tyn naBp xkaneipakTel Tepek (Populus Laurifolia Ledeb) 6enrinenai. Oprama
ouikriri 13—14 M. Aram AiHiHIH TaMmblp MOHHBIHBIH auamerpi 18-87 cm apanbirblHaa Ooinca, keyne
TYCHIHBIH auaMeTpi 14—67 cm. Coyip allbIHBIH COHBIHJA OHE MaMblp albHIA ryjaaehai. MaychiM-
uIiize aiapbiaia sxemic oepei.

KexTtepek arambinbin (Populus tremula) opmangapsr — TapOararaiiga KajgraH OpMaHIapra Ka-
paranaa keH tapairal. Omnap TeHi3 neHreiines 1000—1700 M OWiKTIKTE, HET13T1 )KOTAaHBIH OCTKEHIICPiH-
1ie, COH/Iali-aK OHBIH OWik Tay OexTepiHie kKe3aeceni. Ta3a KeKTepeKTep Heri3iHeH Tap IIaTKangapia,
TayapalblK aikantap MeH Oenikrepae ke3aeceni. OpMaHHBIH KYpaMbIHIA Keiiie KailblH MEH KapaKek
tau (Salix pentandra), an opmania bUTFaIIaHy JKaFaaiaapbeiHa OaillaHbICThI, EKiHII OyTabl KabaThIHA
oprypii Oyranmap miaiikypait ToobutFsIch! (Spiraéa hypericifolia), Ans6ept urmypsiast (Rosa alberti),
tikeHai paymran (Rosa acicularis), kapa sxewmic siprait (Cotoneaster melanocarpus) ecei.

JliHi Teric cyp TYCTi, TICT1 )KUEKTi JOHTeNIeK KeJTreH JKarbIpak
TaKTaChIHBIH YCTIHI O€Ti KOKO KachUI, aCTHIHFBI O€Ti aKIIbLI
(Maiima aK TYKTEpMEH KaJbIH OOJBIN KamlTaJFaH) TYCTI OOJBII
keneni. JKambipak OpHaJlacKaH CaraKTapbIHBIH €Ki JKaFbIHAH
KBICBIHKBI OOJybIHa OaiIaHBICTHI JKAIbIPAKTaphl AKBIPHIH
COKKaH >keJl JIeOlHeH yHeMi KosfajbicTa Oonanbl. Ko3ranbicka
KEJITe€H acThI-YCT1 €Kl TYCTI JKalbIpaKTapbl arail 0epikOachIHbIH
TYCIH YHEMI KYOBIITHII TYpaJibl, OCBIFaH Opail KyMiC TE€peK Jer
Te aTajajbl. OTe eciMTal Kac OpKeHepl )KOHE TaMBbIp aTHalapsl
apKbUIBI Te3 kebekeni [3]

buikriri 30-35 m-re neiiin xereni. byn typ amamerpi 1 m
JeiiH AiHi KoJoHa Tapizaec. KaObIFbI jKyKa, Teric, cyp, Kachll
TYCTi. AFamIThIH yiap 0ackl )KYMBIPTKA TOPi3Al )KOHE KEH ITH-

TUHIP Topi3zi. XKambiparsl xkall, Ke3eKTece OpHaIacaIbl, YIIKIp
YIIIbI IOHTEJIEKTEHTeH HEMECe JOFal-poMO Topizai [2].

2019 XbUIFBI 3epTTEYJIEp KOPBITHIHABICH OoibIHIIa Nel
«Anet» (HeHONOTUSIBIK — MOHUTOPUHITIK alaHbIHAA 4 TYI KOK-
tepek (Populus tremula) arambsr ecemi. AramrapabiH opTaiia
omiktiri 14—-15 M. Aram AiHIHIH TaMbIp MOWHBIHBIH JHAMETPI
35-48 cm apanbiFbpiHAa 0oJica, Keylde TYCBIHBIH IuameTpi 29—

41 cm. Haypwiz — coyip aiinapeiHma Oypirik ataabl. MaMbip 2-cyper —
abIHga Tysaeiai. MaycbiM — Imijiae aiapbliHga xkeMic Oepi, Ne3 DeHONOTHSIBIK-MOHHTOPHHITIK
JKEMiCi KbIPKYHEK alibIHBIH COHBIH/A TOJBIK, IiCiIl JKETIIe]. aan «AKIRYID
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EwxiTan (Salix caprea) Tan TyKbIMAachiHA
xatarbiH aram. Cupek araimn Topizal Oyra; OyTa
TYKBIMJIAChIHA JKaTaThlH Tan Typi. byn aram
TYP1 KOWJIap MEH €LIKI MaJAapblHa )KaKChl KOPEK
OONIFFaHIBIKTAH EMIKITANl JeT alThUTBIT KETKEH.
Byrakrapsr kyaH, ’ac OyTakTapbl *KacbUI-CYp
TYycTi, Oip KBUIABIK OyTaKTapbl >XKachbLI-CYp
TYCTEH CapFhIl KOHBIP TycKke e3repeai. bypuiiri
KajaHall, KOHbIP TYCTi, KeJeMl 1pi, Y3bIHIBIFbI
5 MM, eHl 3 mMm. JKanblpakTapbIHbIH CBIPTKBI
TYP1 MOHBUIZIBIH JKaIlbIpaKTapbIHA YKCAC KeIeIi.
[TimiHi KYMBIPTKA HEMECE JaHIET TOPI3/i, IIeTi
TOJIKBIH/IBI OMBLIFaH, )KHET1 OIpKEJIKi eMec TIiCTi.
CeIpranapsl caHbl K6l KaJbIH, 1pi, YJIIEK OOJIbII
3-cyper — kenenl. TyKbIM y3bIHABIFBI 1,5 MM JeliiH, caHbl
Nel deHONOrUsIbIK-MOHUTOPHUHITIK aaH «AjeT» 16-man 18-re aeiiin (KOpANThIH 9p KapMachIHIa
Ceri3-TOFbI3 JaHa/laH).
2019 xpUTFBI 3epTTeyaep KOPHITHIHABICH OoiibiHIIa Ne2 «KaTbiHCy» (heHOTOrHsITBIK-MOHUTOPHHT -
TiK anaHpiHaa 12 tyn emki Tan (Salix caprea) arambl eceni. AramtapablH oprama OuikTiri 7-19 m.
Aram JiHIHIH TaMblp MOUHBIHBIH auameTpi 17-45 cm apanbiFbiHAa 0oJica, KeyJae TYChIHBIH ITuaMeTpi
14-39 cm [4].
Haypsi3 — coyip aitnapbinia OypIiik aTajsl.
Mawmbip ailbIH/Ia KEMIC1 MICIM-)KETLIIN, )KeTIMeH
Tapaajbl.
XKorapbiia KenTipiareH AepeKTep YITTHIK
napK TEPPUTOPHUACHIHAAFBI arall eCIMIIKTepi-
HIH KEeICWUNITiH KyolaHIbIpagbl. 3epTTeNeTiH
ayMaKTBIH aFall 6CIMIIKTEePIHIH WHIUKATOPIIBIK
Typiiepi aOMOTHKANBIK OpTa JKaFaalinapbiHa
XKakchl OedimzenreH, Oipak opOip KiacTepiik
ydackesne op Typiai, edTKeHi opOip y4yacKeHiH
KITUMATTHIK SKaFIalJapblHBIH  ©31HIIK epeK-
4-cyper — mresiri 6ap.
No2 denonorusnsik anas «Kareicy» JKyprisiareH FbUIbIMU-3€pPTTEY HKYMbICTa-
pBIHAH MBIHAAll KOPHITHIH/IBI )KacayFa 00JajIbl:
1. ITapk aymaFbIHBIH OpMaH aJIKanTapblH KOOSHTYTE sKaF1al xacay.
2. XKepriumikTi skep XaJIKbIHBIH YKOJIOTHUSHBI KAJIBIITHI YCTAI KJIbIHA KENTIpyTe TYCIHITIH apTThIpyFa
Ke3Jiecy KuHanbicTap oTKizin, BAK apkbuibl Hacuxar xyprisy.
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WHIWKATOPHBIE BUJIbl PACTEHUI
HA TEPPUTOPHUU ITAPKA

C. T. MA’KEHOBA
PT'Y «I'HIIII «Tap6araraii» BKO, c. Ypxap (Kazaxcran)

AHHOTaums. /{1 MHAMKATOPOB PAaCTEHUU MM WHIUMKATOPHBIX PACTCHUU-pAaCTEHUH, XapaKTEPHO PE3KO
BBIp@)KEHHAs aIaNTalus K OIpeIelIEHHBIM YCIIOBUSAM OKpYKaroLeH cpelbl. B cOOTBETCTBHY C peleHreM HayyHO-
TEXHUUYECKOTO COBETa HALIMOHAIBHOTO napka « TapOararaii» Obl1a MOTBEpXKI€HA XapaKTEPUCTUKA HHANKATOPHBIX
BHJIOB IPEBECHBIX pacTeHwii: s0monn CuBepca (Malus sieversii), ocuasl (Populus tremula), Torons aBpoarcTHOTO

(Populus laurifolia) m uBbI k03beii (Salix caprea).
KarueBbie ciioBa: HHIMKATOPHBIC BUJIBI, sIONIOHS CUBEpCa, OCUHA, TOMONb JABPOJIUCTHBIHN, HBa KO3bs, (e-

HOJIOTUYCCKAaA IJIOIIaaKa.

INDICATOR PLANT SPECIES
IN THE PARK

S. T. MAZHENOVA
RSI «Tarbagatay» SNNP» EKR, v. Urzhar (Kazakhstan)

Summary. Indicator plants are plants that are characterized by a rapid pronounced adaptation to certain
environmental conditions. In accordance with the decision of the scientific and technical Council of the national
Park «Tarbagatay», the characteristics of indicator species of woody plants were carried out: malus sieversii,
populus tremula, populus laurifolia and salix caprea.

Keywords: indicator species, malus sieversii, populus tremula, populus laurifolia, salix caprea, phenological
site.
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VIIK 630.0.416.1(574.4)

CAHUTAPHOE U JECOHATOJOTNYECKOE COCTOSSHHUE JIECOB
PI'Y «3AITAJTHO-AJITAUCKHM TOCYJIAPCTBEHHBIN
MPUPOIHBINA 3AIIOBE THUK)»

K. B. CYPHHUHA
PI'Y «3AT'TI3», . Punaep (Kazaxcran); surnina.kseniya25122009@mail.ru

AnHoranus. [IpencTaBieHsl pe3yabTaThl JIECOMATOIOTHIECKOTO0 00CIeIOBaHMs, CAaHUTApHAs OILEHKa CO-
crossanst HacaxkaeHuss PI'Y «3AITI3», a Takke BBIBICHBI IUIOMIANH JICCHBIX HACAXKICHHWHA C HAPYIICHHOU
YCTOHYMBOCTBIO M €€ TIPUIHHEI.

KuroueBble c10Ba: caHnTapHOE COCTOSTHHE, JIECOMATONIOTHS, JIECHCTOCTh, CPEHEB3BEIIICHHBIN 0aJll CaHu-
TapHOTO COCTOSHUS IPEBOCTOS.

Jleca, SBNSAACH OMHOM M3 BaXKHEHIIMX YacTel OMochepsl, BHITTOIHIIOT BOJIOOXPAHHbBIC, KIIMMAaTOpe-
TYJIUPYIONINEe, CAHUTAPHO-TUTUCHHYECKNE, PEKPEAIIMOHHBIE U APYTHE IKOJOTUYECKH 3HAYUMBbIe (DyHK-
IIM1, KOTOPBIE 3a4aCTyI0 HE UMEIOT CTOMMOCTHBIX TTOKa3aresel, HO HAMHOTO BaKHEE JPEBECHBIX PeCyp-
COB.

Jlec, ABNAIONIMICS OMHUM W3 BaXXHEHUIUX (DaKTOPOB CTAOMIIM3AIMH IKOJOTUYECKOTO COCTOSTHUS
BO3YIITHOTO, BOJAHOTO M HA3eMHOTO 0aCCEHHOB OKPYXKAIOIIEH Cpeibl, 3a4acTyl0 MPUHUMAET Ha ce0s
HEMOMEPHOE BO3JICUCTBUE BPEAHBIX aHTPOTOTEHHBIX UCTOUYHUKOB M MPUPOTHBIX KATaKIU3MOB. YXYII-
IIEHUE DKOJIOTUYECKOTO COCTOSIHUSI JIECOB MPUBOIAUT HE TOJBKO K MOTEPE MCTOUHUKOB CHIPHS, HO U K
HapYIIEHUIO SKOJIOTHYECKOTO paBHOBECHs. [103TOMY HACTOSIIIIMM JIECOYCTPOMCTBOM YCIEHO J0CTATOU-
HO BHUMAaHUS BOMPOCAM U3YUYCHUS SKOJIOTHH TEPPUTOPUH PACIIOIOKECHHSI 3alIOBETHUKA U TIPOSKTHPOBa-
HUIO XO35IUCTBEHHBIX MEPONPUITUH, YIYUIIAIOIMUX COCTOSTHUE OKPYKAIOIIEH Cpeibl.

OO6m1as IoIIa b 3arMmoBeIHNKA, TI0 JaHHBIM JiecoycTpoiicTBa 2013 roma u Marepuasam 3eMeIbLHOTO
OaiaHca, coctasisier 86 122 ra.

JlecHble yroaps 3aHuMaroT 65% (55 958 ra) ot oO1ielt Tuoaan 3anoBeTHAKA, HEJIECHBIC YTOIbS —
35% (30164 ra). Camyto OOJIBIIYIO YaCcTh U3 JIECHBIX YTOAWM 3aHUMAIOT IJIOLIAAH, TOKPHITHIE JIECOM, —
49 002 ra, Ha 10110 KOTOPBIX MpuxoauTtcs 88%. U3 HenecHbIX yroauii HanOobIas II0Maab IPUXOIUTCS
Ha mipoune yroaws — 50% — 15 201 ra, mactouma — 45% — 13 552 ra.

JlecucrocTh — cTeneHnb 00aecéHHOCTH TeppuTopun. ONpeaenseTcsi OTHOIICHHEM IMMOKPBITOM JIECOM
miomaau k oomei momasau. Jlecuctocts 3AITI3 — 56,9 % (pucynku 1, 2).

Pucynok 1 — Pacripenenenue JeCHBIX Yroauit Pucynok 2 — PactipenienieHre HEIeCHBIX YTOIHMNA

OcHOBHBIMU (haKTOpaAMU BPETHOTO BO3ICHCTBYS HA JIEC SBISIFOTCS OOJIC3HU W BPEAUTEITH, CTUXHIA-
Hble OencTBus (moxkapel, Oypenombl). HecBoeBpeMeHHOE TPOBEICHUE CAHUTAPHO-030POBUTEIIHHBIX
MEPONPUATHI B HACAKIACHUSIX, TOPAKEHHBIX OOJIE3HIMU Jieca, CIOCOOCTBYIOT HAKOIIJICHUIO O0IIIErO OT-
11a/1a, YBEJIMYEHHUIO 3a11aca CyXOCTONHOMN IPEBECUHBI, MPOCTPAHCTBEHHOMY PaclpOCTPaHEHUIO 0YaroB U
COOTBETCTBEHHO YXYALIEHUIO CAHUTAPHOIO U JIECOMATOJOTUYECKOIO COCTOSIHUS JIECOB — BCE 3TO BEAET
K YXYIIICHUIO Ka9eCTBA JPEBECHUHBI, KOTOpPasi CTAHOBUTCS HEJIMKBUTHOM.
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[Ipr TakcauuM JECHBIX HACAXKICHUU JIECOo-
YCTPONCTBOM YIEJNISIIOCh BHUMAHUE BBISIBIICHHIO T10-
BPEXKIEHHBIX JPEBOCTOEB M OMPEICICHHIO TPUYUH
ux nerpafgauuu. s mopnepKaHUsT CaHUTAPHOTO
MHUHAMYMa B 3allOBEJHUKE TUIAHUPYETCS €XKETrOHO
MPOBOJIUTH TEKYIIEE JIECOMaTOIOrHYECKOe 00CIen0-
BaHue Ha 10% JI€COMOKPHITON IIOIIAINA 3aMIOBEIHU-
Ka. B TeueHue MATH JIeT IPOCISIKUBACTCS THHAMKKA
YBEIMUYCHHUS TUTOIIA/IN JIECOMAaTOIOTHYECKOT0 00cITe-
NOBaHUA (PUCYHOK 3).
CyIIHOCTB JIECOIATOJIOIHYECKOr0 00CIen0Ba- Pucynok 3 — [1nomanp j1econaTonornieckoro
HUSI — YCTAHOBIICHUE PUYXH M MECT BOSHUKHOBECHUSI 00ces10BaHms 110 roziam
OoJie3Hel W BpeIUTENeH Jieca U TPy HACAXKICHHN, Y KOTOPhIX HapyllleHa YCTOWYUBOCTb, BBISBICHUE
MPUYHMH YCHIXaHUS M OCJIA0JICHHS HACKICHUN HAPSIY C OIEHKON X CAHUTAPHOTO U JIECOMAaTOIOTHYe-
CKOTO COCTOSTHUS, & TAK)Ke HA/I30D 32 BOBHUKHOBEHUEM M PACIPOCTpaHEHHUEM OOJIe3HEW U BpenuTeei
JIECOB.
Ha ocHOBaHMH TIPOBEPOK BBISBIISICTCS WHGOPMAIIUS TSl TPOTHO3UPOBAHUS MECT BOSHUKHOBEHHS
yrpo3, ONpeeseH si KOHKPETHBIX BUIOB OOJIE3HEH paCTCHUI M OCYIICCTBICHHS 3allIATHBIX MPOLIEAYD.
B mepedeHb MepOnpHUsATHIA JIECOMaTOIOTHIECKOTO 00CIeIOBaHUS BXOIUT padboTa npoduiakTuyec-
KOTO TUTa (OpraHU3alMOHHO-TEXHUYECKOTO, JIECOXO03SICTBEHHOTO, JIECOKYJIBTYPHOTO, CAHUTAPHO-03/10-
POBHUTEIIEHOTO U OMOTEXHUYECKOTO), & TAK)KE UCTPEOUTENILHBIC U 3alIUTHBIC MTPOIEITYPHI.
Jleconaromnoruyeckue 00ceI0BaHus JIECHBIX HACAKICHUN ITTAHUPYIOTCS U PEATU3YIOTCS B KAYECTBE
CaMOCTOSITEIILHOTO BHJIa MEPOIIPHUATHH, KOTOPBIE BKIIFOYAIOTCS B TPOU3BOJICTBCHHBIN €KETOTHBIN IJIaH,
pa3pabarbIBaeMblii JIECHUUECTBAMH, PETUOHATIBHBIMHY IICHTPAMH (CTAHIIUSAMH ) U MEKPAHOHHBIMH HHIKE-
Hepamu (Tabmuna 1).

Tabmuma 1 — Obo0rmatomntrie JaHHBIE IO JIECOTATOIOTHIeCKOMY obcemoBanuto 3a 2018 1.

Ne Kopnon Ksapran Breinen Ilnomans Cpenmenssemenas
akra Ji/o BEJIMYMHA HACAXKICHUS

1 Uépnas Yo6a 55 14,15,16 44,4 1,6

2 ITanesckuii 62 14 35 1,59

3 Uépnas Yo6a 54 70,54,68,53,42,41,40 86,2 1,6

4 Yepras Yoa 46 43,45 17,4 2,2
54 6,7,11,12,20 77,7

5 Yepras Yoa 48 21,24,22,9,10,11,13 195,9 2,9
44 33,8,34,10 17,7

6 Uépnas Yoa 47 30,31,32,33,24 81,8 1,28

7 Kokea 55 102,92,101,100,99,98,103,96,95 69,3 1,69

60 13,12,11,7,8,6,5,4,2,1 91,7 1,58

Hroro 717,1 1,84

MeTonbl MpOBEPKH: TUCTAHIIMOHHBIE, HA3eMHbIE 1 KOMOWHUPOBAaHHBIE.

Buner ananuza. BeinenstoTcs ciaenyromniye Buibl IpOBEpOK B 3aBUCUMOCTHU OT OCTABJIEHHBIX 3a/1a4
(dbopM uX MPOBEICHHUS:

orepaTUBHbBIE TEKYIIHE;

KOHTPOJIbHBIE;

WHBEHTapHU3aI[IOHHBIE;

JIECONAaTOJIOTMUECKHUE;

AKCIEIULINOHHBIE;

PEKOTHOCIIUPOBOYHBIE;

JIETAIILHO JIECOMATOIOIHYECKHE.
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Kaxxaplii U3 yka3aHHBIX BHJIOB OTJIMYAETCS OCOOCHHOCTSIMU IIJIaHUPOBAHMS U MIPOBEIEHUS 00cIe-
JIOBAaHUW Ha OTAEJBHBIX YYaCTKaX JECHBIX MACCHUBOB.

OO6miee caHUTapHOE COCTOSIHHE JIECOB 3allOBEIHMKA YIOBJIETBOpUTENbHOE. O4aroB mMaccoBOTO
3apakeHHsI IECOB YHTOMOBPEIUTEISIMH U TPUOKOBBIMU O0JIE3HAMU Ha OOJTBIITUX TUIOIIAISX HE OTMEYEHO.

B Tabnuie 2 npeacTaBieHbl CBEACHUS 00 OICHKE COCTOSIHUSI HACAXICHUH, OCYIIECTBISIEMOH 110
KOMILJIEKCY MHIMKATOPHBIX MOKa3aTesel: pa3Mep TeKyILero u olmiero ornana (ycbIxaHus), XapakTep
OTIa/1a; TIOBPEXKACHHOCTD JIPEBOCTOS BPEAUTEISIMH, OONIE3HIMH M JPYTUMH HEOIaronpusiTHRIME (hak-
TOpaMU MPUPOIHOTO ¥ AHTPOIIOTEHHOTO BO3/I€HCTBHUS; IO MPU3HAKAM COXPAaHHOCTH WJIM HAPYILIEHHOCTH
JIECHOHM cpebl. DTO MO3BOJSET BIOCIEACTBUH TP PEepeHIIMPOBAHHO TIOJAONTH K Ha3HAYCHUIO JIeco3a-
IIMUTHBIX MEPONPUATUN B Pa3HBIX MO COCTOSIHUIO HACaXJIEHUSAX. BhIIENsAoT 3 KaTteropuu COCTOSHUS
HACaXICHUM:

I kmacc (Ononmornueckn yCTOWYHMBEIE) — HACAKACHUS, B KOTOPBIX TEKYIIHHA OTHAJ HE MPEBbIIIAeT
HOpPMAaJIbHOTO ISl JaHHBIX BO3pacTa M yCIOBUI MpOU3pacTaHusl, IOBPEXKIEHHOCTb J1€PEBbEB BPEIUTE-
JSMU 1 O0JIE3HSIMU HE3HAYUTEJIbHA UM OTCYTCTBYET; JIECO3AIIUTHBIE MEPOIPUSITHS, KaK IPaBUJIO, HE
TpeOyroTCs;

II knacc (c Hapy1IEHHOM YCTOMUNBOCTBIO) — HACAXAEHHUS, B KOTOPBIX pa3Mep yChIXaHHUs, B TOM YHUC-
Jie TeKyIIMH OTMaj, 3HAYUTEJbHO MPEBBIIIAET HOPMAJIbHBINA I JaHHBIX BO3pacTa U yCJIOBUI Mpou3-
pacTaHus, IpU 3TOM CPEeIHUIN AMAMETp OTnaja OJIM30K WIIM BBILIE CPEIHETO JuaMeTpa HaCaKICHMUS,
00BIYHO TpeOyeTcsl Ha3HAYEHHE JIECO3AIIUTHBIX MEPOIPUITU;

[II xnace (yrpaTuBIINE YCTOMYMBOCTH) — PACCTPOCHHBIE HACAXK/IEHUS, B COCTABE KOTOPHIX YCOXJIa
WIM yChIXaeT 3HAYUTENbHAs YacCTh IEPEBHEB OCHOBHOTO MOJIOTa, a [OCJIE UX BEIOOPKH 00pa3yeTcs peau-
HAa; KaK [IPaBWJIO, Ha3HAYAIOT CILJIOLIHBIE CAHUTAPHbIE pyOKH € TOCIEAYIOIUM BOCCTAHOBICHUEM JIeCa.

Tabnuua 2 — JlecHble HaCaXK/ICHHs C HAPYIICHHOH U yTpayeHHOI yCTONYNBOCTHIO, BBISIBICHHBIC HA TUIOIIAN

Ksapran Brien HJ‘IOHJ,a)ZEb, ra - [Mpuunaa ocnabneHus
C HapylEeHHOH yCTOWYH- (ruGe)
BocThIO I Kitacc
55 14,1516 1 TpyTOBHK CKOIIEHHBIH, IJIOCKUN, HACTOSIINH, prkaBunHa OepE3bl 1
JIMCTBEHHHIIBI
HToro 11
P>xaBunHa XBOW TIHXTHI, BE/IBMIHA METJIa;
62 14 35 Bo3sneiicTBre CHIBHBIX BETPOB, MOBIEKIINE HakIoH Oonee 10°,
n3rud cTBOJIOB OEpE3bI.
Crapblii cyXoCTOH (ITPOILIBIX JIET)
Htoro 35
54 54.68.70 86,2 PncanyiHa XBOM IHXTBI, BE/IbMIHA METI2; CKOILICHHBIU TPYTOBHK
Crapblil cyxXocTOH (IIPOIUIBIX JIET)
Hroro 42,9
54 7.11 20.5 Craperit cyicocmﬁ (TIpOTILTBIX JIET)
CKOIICHHBIA TPYTOBHK, MEKBH/I0BASI KOHKYPEHIIHS
46 4345 17,4 Ha BETBAX MMEIOTCH BEABMUHBI METIIE! H PikaBiHA XBOM
TPYTOBHK €JIOBBIH KOMJICBOI
Hroro 37,9
44 8,34,10 13,3 P>xaBunHa XBOM MHUXTHI, BEABMUHA MET/IA, HE3HAYUTEIHHO.
48 11,13 40,7 Crapblif CyXoCcTOH (IIPOIUIBIX JIET)
HWtoro 54
47 30,32,33 22,2 EnuaMaHO BCTpedaeTcs: BEABMHUHBI METIIa, XepMEC U CMOJISTHON pak
HToro 22,2
Crapslii BeTpoBaJ (IIPOILIBIX JIET)
55 100,101 15,7 CKOILICHHBII TPYTOBUK, HACTOSIIUN TPYTOBUK
OnéHok 3UMHUM
55 99 2,2 Crapblif BeTpoBas (TIPOIUIBIX JIET)
Hroro 17,9
Bcezo 220,9
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[l onpenesieHnst CAaHUTapHOTO COCTOSIHUS JIpe-
BOCTOSI BBIUHCIIIOT CPEIHEB3BELICHHBIM 0a, Hc-
nonb3ys npuioxenue 15 k «IIpaBunam py6ok neca
Ha y4acTKaX roCylapCTBEHHOT'O JIECHOTO (POHAA».
[IIxkana caHUTAPHOTO COCTOSIHUS IEPEBHEB:
1. IIkana KOHKPETU3UPYETCSA B PA3IMYHBIX OYa-
rax BpeauTenel, Ooje3Hel, APYrux HOBPEKICHUN
C y4€ToM OCOOEHHOCTEW, MPUYMH OCHIAOIeHUs U
YCTOMYMBOCTH JAPEBECHOU MOPOIBI.
2. Ilpu mepecuére Ha MPOOHBIX TUIOMIAAX 00s13a-
TEJIBHO YKA3bIBAIOTCA 3aCeIEHHOCTD Aepesbes [II-1V
KAaTEerOpuil CTBOJIOBBIMHM BPEAUTEIIAMU U IOPaKEH-
HOCTb OOJIE3HSIMHU, [Tl YETO B NEPECUETHON BEIOMO- Pucymoxk 4
CTH IIPEAYCMaTPHUBAIOTCSI COOTBETCTBYIOIINE TpadBbI.
3. BerpoBa, OypenoM U CHEroBaJl YYUTHIBAIOTCS OTAEIBHO C YKa3aHMEM CTENEHM 3aCelNEHHOCTU
CTBOJIOBBIMU BPEIUTEISMH.
4. Ilpu HEoOX0AMMOCTH OoJIee 1eTalbHOIO YUETa AEPEBBEB 10 X COCTOSHUIO B OTJENIBHBIX Oyarax
BpenuTesneil u 6ose3Hel 10MyCKaeTcs BbIIEIEHUE TOTOIHUTEIbHBIX KaTeTOPHH.
5. CpenHeB3BelIeHHbIH 0alyl CAHUTAPHOTO COCTOSIHUS APEBOCTOS ONIPEeIIsseTcs o popmyIie:

rae Z.1-7.6 — xaTeropus COCTOSIHUS IePEBbEB ¢ TIEpBOro 1o mectoit; N1-N6 — uucio aepeBbeB Ha pode
C COOTBETCTBYIOLLEH KaTErOpUel COCTOSHUSA.

[Ipu ompenenenun Oajila CAaHUTAPHOTO COCTOSHUSL APEBOCTOEB YUHUTHIBAIOTCS BCE JEPEBbS,
oTHocsuecd ¢ [ mo VI kareroputo ux coCTOSAHUSA.

CBeieHHS O BBISBIICHHBIX BPEIUTEIAX M O0JIC3HSX Jieca MPUBEICHBI B Ta0IHUIIE 3.

Tabmuma 3 — CanuTapHOE COCTOSHHE TI0 IPEBECHBIM ITOPOIaM

Ne CpenHeB3BeIICHHBIN
JlpeBecHbIe OPOJIBI Bpenurenu n 6osne3nu jieca
/i Oasn
1 | Enp cubupckas Berpeuarorcest BeTpoBalibHbIE IEPEBbS 1,8
Ha BeTBsIX IMEIOTCS BEIbMUHBI METIIBI U PAKaBUMHA XBOU. XepMec
2 | Iuxra cubupckas . . 1,8
CHOMPCKUIA U paK BeTBEH
Oxo110 5% CTBOJIOB M30THYTHI IO BO3ACHCTBUEM CUIIBHBIX BETPOB
. WM TsKecTH cHera. IlnonoBble Tena CKOLIEHHOTO TPYyTOBUKA
3 | bepésa noBucnas . . 1,74
Ha XUBBIX CTBOJIAX, @ TAKXKE HACTOAIMIMN U MIOCKUN TPYTOBUK.
MesxBra0Basi KOHKYpeHIus. Crapblil BeTpoBasl U 3UMHUIN ONEHOK
4 | CocHa cubupckas Crapslii cyxocToi 1,6
JlucTBenHuna
5 PxaBunna xBou. Berpeuaercst cmonoreueHue cTBoioB. bypeiaom 1,79
cubnpckas
6 | Ocuna 1,0
PsiOuna i
7 YrueTéHHbIE JepeBbs 1,38
0OBIKHOBEHHASI

B kadecTBe OIHOrO M3 MJEAIOB COBPEMEHHOIO JIECHOTO XO3siiCTBa OOBIYHO paccMaTpUBACTCS
HEKUH «3JJ0POBBII» JIeC, B KOTOPOM HET MECTa «BPEAUTENISAM U OO0JIE3HAM», K TOMY e UCKIFOUUTEIbHO
YCTOMYMBOM K BCEBO3MOMKHBIM «CTUXUUHBIM O€ICTBUSM» THUIIA BETPOBAJI, OypeIoM, BETPOJIOM.

YHUYHO)KEHHE MHOTOYMCIIEHHBIX HACEKOMbIX-(pUTO(aros, 1epeBopa3pyLiaroiiux rpudoB, MHOTO-
YHCJIEHHBIX BO30yauTeENel O0sie3HeH 1epeBbeB SIBISIETCS BayKHEHMIIEH 3ajauel JIECHOTO X03siCTBa.

Ponp MHOTHX «00s€3HEN U BpeauTeNei», a TakKe «CTUXUIHBIX O€ACTBUID B (PyHKIMOHUPOBAHUU
€CTECTBEHHBIX JIECHBIX SKOCUCTEM M II€JIbIX Ta&XKHbIX MAaCCUBOB BeChMa BeJIMKa U MHOrooOpa3Ha. Tak,
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C MaCCOBbBIMHU BCTpOBaJ'IaMI/I, HOBpe)KI[eHI/IﬂMI/I I[GpeBLGB HaCGKOMI)IMI/I-(i)PITO(baFaMI/I NN pa3J'H/I'-IHI>IMI/I
OoJe3HsIMU HepeaKo ObIBaeT CBSI3aHO O0pa30BaHUE KPYIMHBIX OKOH BbIBaJla WJIM YCBIXaHMSI CTaphbIX
I[epeBI)CB; C DTUMHU prrIHI)IMI/I, UHOT1a HpOCTO Ol"pOMHI)IMI/I OKHaMHU CBs3aHa onpenenéHHaﬂ, HUHOTI1a
JIOBOJILHO 3HAYUTENIbHAs, JOJS BHJIOBOTO M AKOCHUCTEMHOTO Pa3zHOOOpa3usi €CTECTBEHHBIX Ta&XKHBIX
nmaHaagToB.

Jlecomnaronoruveckoe oOcieqOBaHUE — OJHO W3 HANpaBJICHWHA B 3amuTe Jjeca. Jleconmaronor Ha-
YUHAET CBOIO PabOTy ¢ MEPBUYHOIO OCMOTpa JAEPEBHEB. B HEKOTOPBIX ciydasix NIl MOATBEPKICHUS
JIMarHo3a MPOBOSITCS TOMOJIHUTENbHBIE JIA00paTOpHbIE HcciienoBaHusl. ONBITHBIE CIICIIUATTUCTHI MOTYT
BI/I3yaJ'II)HO yCTaHOBI/ITL HpI/ILII/IHy YBSII[aHI/ISI z[epeBa, HpI/IHle BO BHUMAHHUEC COCTOAHHUEC €TI0 KpOHLI J'II/I60
KOpBI, a Takxke Gopmy cTBoia. OCMOTpP TTOMOTAET YCTAHOBUThH TOYHBIM TUATHO3 U YCTAHOBUTH METOJ
JICUCHUS HpI/I HGO6XOI[I/IMOCTI/I. .HGCOHaTOJ'IOFI/I BHOCAT HGHHBIfI BKJIaJ B HOI[I[Cp)KaHI/IG 3KOJ'IOFH‘~I€CKOI>1
COCTAaBJIAIONIEH Hamel mraneTsl. Kak n3BecTHO, Jieca SBISIOTCS €€ TETKUMU.
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«THE SANITARY AND FOREST-PATHOLOGICAL CONDITION
OF RSI WEST-ALTAI STATE NATURE RESERVE»

X. V. SURNINA
RSI “WEST ALTAI NATURE RESERVE”, Ridder (Kazakhstan)
Summary. This article presents the essence of the forest pathology survey, sanitary assessment of the state
of plantings of RSi “wasnr”, as well as areas of forest stands with impaired stability and causes of weakening.

Keywords: Sanitary condition, forest pathology, woodiness, weighted average assessment of the sanitary
state of the forest stand.
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BJIMAHUE COCTABA JPEBOCTOA HA CAHUTAPHOE COCTOSHHUE
JEPEBBEB COCHBbI OFBIKHOBEHHOI B T'HIII «BYPABAI»

E.Il. BUFE ', O. C. TEJIETMHA*, C. B. 34JIECOB ?, K. A. MEPKEJIb *

'KasHUMJIXA, r. Hlyuunnck (Kazaxcran); wiebe k@mail.ru
2VIIITY, r. Ekarepuntypr (PD)

Annortanus. [I[puBeeHsr MaTepHaIbl NCCIIEOBAHUH BIUSHUS COCTaBa IPEBOCTOS HA CAHUTAPHOE COCTOSTHUE
JIEpPEBbEB COCHBI OOBIKHOBEHHOH B HAI[MOHAIHHOM IIPUPOTHOM TTapKe. YCTAaHOBICHO, YTO CAHUTAPHOE COCTOSTHHE
JIEpPEeBbEB COCHBI B CMEIIAHHBIX APEBOCTOSAX JydIle, 9eM B YUCTHIX. [Ipn yBenmnueHnn momm O6epe3sl B COCTaBe
COCHOBBIX JPEBOCTOEB 710 6 enuHUI] U BhIIe u3 10 yBeTHINBaeTCs KOJTMYECTBO JIEPEBHEB COCHBI 0€3 MPU3HAKOB
ocnabnenust. OQHAKO 3Ta 3aKOHOMEPHOCTH XapaKTepHa TOIBKO IS CBEKMX COCHSAKOB VI Kitacca Bo3pacTa.

KiroueBble ciioBa: cocHa OOBIKHOBEHHAs, COCTaB JPEBOCTOS, CAHUTAPHOE COCTOSHHE, KOJIMYECTBO Je-
peBBEB, 3arac.

CMenraHHbld COCTaB JPEBOCTOEB OKA3bIBACT OMpPENENICHHOE BIWSHUE HA OOIee CAaHUTapHOE CO-
CTOSIHME W TIOBBIIIIEHHWE YCTOWYMBOCTH HacakJeHU. B HacTosIiee BpeMs OTCYyTCTBYeT MH(oOpMmaIus,
XapaKTepU3yIOIIasi COBPEMEHHOE CAHUTAPHOE COCTOSHUE JCPEBhEB COCHBI B CMEIIAHHBIX JIPEBOCTOSX
HAI[MOHAJILHOTO Mapka. [109TOMy OOBEKTOM HCCIIEAOBAaHHS SBJISIACh COCHAa OOBIKHOBeHHas (Pinus
silvestrs L.) kak aieMeHT jieca B CMEIIaHHBIX HACAKICHHSIX.

BrnusiHME cocTaBa APEBOCTOEB Ha CAaHUTAPHOE COCTOSHUE JEPEBHEB COCHBI M3Y4alOCh B CBEKHX
cocusikax (C,) ¢ cocrasom 10C, 8C2b, 6C4b u npousBoanbix 6epesnskax (BBM)) ¢ cocraBom 4C6B,
8b2C na 12 mpoOubIx miomansiax. Ha Bcex mMpoOHBIX IUIOMIANAX JEPEBbS COCHBI TPEICTaBICHbI
VI knaccom Bo3pacra. [TostHast xapakTepuCTHKA CAHUTAPHOTO COCTOSTHHS JICPEBHEB COCHBI IIPEICTABIICHA
B Tabmunax 1 u 2.

Tabnuma 1 — Pacmipenenene nepeBbeB COCHBI M0 KATETOPUSAM CAHUTAPHOTO COCTOSIHHSI Ha TIPOOHBIX MIIOMIAISX
B 3aBHCHMOCTH OT COCTaBa JPeBOCTOsI, IT/Ta/%

C H()Mep KOJ‘II/IquTBO JACPEBLEB MO KATECTOPUAM CAHUTAPHOI'O COCTOAHUSA

0T | poGHoi mIomam I it I v v VI Bcero

5 184 | 29 | 108 g - g 567

32,4 45.6 19,0 1,5 1,5 100

- 2071 | 240 | & ) ) 6 720

Loc 56,5 33,3 93 0.8 100

13 333 325 167 33 42 17 917

36,3 354 182 3.6 4.6 1,9 100

19 407 253 127 13 7 60 867

46,9 293 14,6 1,5 0.8 6,9 100

s 23 | & 27 5 - ] 218

. 56,4 28,9 12,4 23 100

P 190 | 80 87 3 - 3 363

52,3 2.1 24,0 0.8 0.8 100

“ 132 | 68 48 4 2 256

. 51,5 26,6 18,7 1,6 1,6 100

- 4o | 100 | 35 5 ] 10 29

483 34,5 12,1 17 3.4 100

" 63 13 1 ) ) 3 120

. 52,5 35.8 9,2 2,5 100

- 100 | 36 8 2 ) ] 148

67,6 243 54 2,7 100

0 80 40 i ) - - 137

SEaC 584 292 12,4 100

44 70 10 3 B B B 83

84,3 12,1 3.6 100
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Tabnuma 2 — Pacnipenernenue IepeBbeB COCHBI TI0 3aacy 1Mo KaTerOpHsM CAHUTAPHOTO COCTOSTHHUS
B 3aBHCUMOCTH OT COCTaBa ApeBOCTOst, M>/ra/%

Homep npo6HOit 3arac 1epeBbeB M0 KATErOPHsIM CAHUTAPHOTO COCTOSHHUS
CocraB
nomann 1 1I 111 v A% VI Bcero
S 125 144 25 2 } 1 297
42,1 48,5 8,4 0,7 0,4 100
1 168 91 9 i} B B 267
10C 62,8 34,0 3,2 100
18 128 94 39 3 4 2 270
47,5 34,8 14,4 1,1 1,5 0,7 100
19 161 98 32 1 1 6 299
53,8 32,8 10,7 0,3 0,3 2,0 100
45 142 71 23 3 B B 245
8CIE 58,0 31,4 9,4 1,2 100
i 188 89 89 4 B 10 380
49,5 234 234 1,1 2,6 100
i 9 45 21 6 2 B 164
6CAE 54,9 274 12,8 3,7 1,2 100
i 128 110 10 1 - 1 250
51,2 44,0 4,0 0,4 0,4 100
il 87 73 8 ] B B 168
AC6E 51,8 43,4 4.8 100
47 119 37 19 5 B B 180
66,1 20,6 10,6 2,8 100
40 55 25 7 - - i} 87
SE2C 63,2 28,7 8,0 100
M 81 8 il ] B B 100
81,0 8,0 11,0 100

CpenHue 3HaueHUS JOMU JepeBbheB | KaTeropum CaHUTAPHOTO COCTOSIHUS TIO KOJIHYECTBY IS
yrcThix cocHSKOB (10C) cocrasmsitor 43,0+5,4%, npu coctaBe: 8C2b — 54,442,1; 6C4b — 49,9+1,6;
4C6b - 60,1+7,5; 862C — 71,3+12,9%. [lons AepeBbEB COCHBI pacCMaTpUBAEMON KATETOPUU COCTOSTHUS
M0 3amacy B pa3jIMYHBIX MO cocTaBy ApeBoctosix ciuenytomas: 10C — 51,6+4,4; 8C2b — 53,8+4,2;
6C4b — 53,1+1,8; 4C6b — 59,0+7,1 u 8b2C — 72,1£8,9%.

W3 pucyHka BHIHO, YTO 3HAYCHHs CPEAHHMX IHAMETPOB JEPEBHEB COCHBI KaK AIIEMEHTA Jiecau
CpEeIHUX AUAMETPOB JEPEBhEB 0€3 MPU3HAKOB OCIA0ICHUS MPAKTUIECKU OIMHAKOBBI, 3HAUYUT OCHOBHOU
TIOJIOT IPEBOCTOSI COCTABIISIOT YCIOBHO 3/I0POBBIC JIEPEBbSI.

Cpennuii nuametp aepeBbeB cocHbl I, 11, III kareropuii caHuTapHOTO COCTOSHUS
B JIPEBOCTOSAX Pa3HOTO COCTaBa
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C yBenM4YeHHEeM B COCTaBe IPEBOCTOS JOJIEBOTO YIacTHs Oepe3bl OTMEUAETCs CHIYKEHHE OCTa0IeH-
HBIX JIEPEBBEB IO MX KOJIMYECTBY M 3amacy. Tak, B JapeBoctoe ¢ coctaBoM 8C2b mons ocmabieHHBIX
JIEPEBBEB COCHBI cocTaBisieT 25,5+3,4% mno xonudecTBy U 27,44+4,0% 1o 3amacy, 4to B 1,4 paza MmeHb-
1€, YeM B YHCTBHIX COCHOBBIX JpeBocTosx. [Ipu cocraBe 6C4b u 4C6b nomns ociiaGneHHBIX 1epEeBbhEB
yMeHbIaercs B 1,2 pa3a B CpaBHCHHH C YUCTBIMU JPEBOCTOSIMH. HanMeHbIee KOIMIecTBO 0CIadIeH-
HBIX JIEPEBBEB U X 3aI1ac XapaKTEePHBI IS IPEBOCTOEB ¢ npeobmananuem oepessl (852C), rue ux mons
coctasmsier 18,4+10,3% ot obmrero 3anaca u 20,7+8,5% ot o011ero Koau4ecTBa JAepeBbEB, UTO B 2 U
1,7 paza menbl1e, ueM B JipeBocTosix ¢ coctaBoM 10C. Cpennuii nuametp nepesbes Il kareropuu cocro-
SIHUS TIOYTH BCETIIa COOTBETCTBYET CPEHEMY JHAMETPY IPEBOCTOSI.

Jlons cunbHO OCNabNeHHBIX JEPEBBEB O KOIWYECTBY B 4YUCTBIX cocHsikax (10C) cocraBisieT
15,3£2,2, B cocHsakax ¢ cocraBoMm 8C2b — 18,2+5,8; 6C4b — 15,443,3, a npu coctaBe 4C6b u 8b2C
camkaercs 10 7,3+£1,9 u 8,0+4,4% cooTBETCTBEHHO.

Hons nepesneB III kareropun caHUTAPHOTO COCTOSTHUS IO 3aI1acy HE UMEET YETKOM B3aHMMOCBSI3U
¢ coctaBoM apeBoctosi: 10C — 9,242 .3; 8C2b — 16,4+7,0; 6C4b — 8,4+4,4; 4C6b — 7,7+2,9 u 8b2C —
9,5£1,5%. D1OT (hakT 0OBACHSACTCS TEM, UYTO CPEAHHIA JHAMETP CHIIHHO OCIA0JICHHBIX JCPEBbEB HIDKE
CpeIHEero JraMeTpa COCHBI KaK AJIEMEHTa Jieca, 3a UCKIIOUEHHEM JIPEBOCTOEB Ha MPOOHBIX TUTOMIAIIX
mipu coctaBe 4CO6b u 862C, tie cpeaHuii fuaMeTp CHIIBHO OCIIa0JICHHBIX JICPEBHEB BBIIIC 3a CUET CIIH-
HUYHBIX JICPCBHCB.

Takum 00pa3oM, C yBEITHUEHHEM B COCTaBe JPEBOCTOSI Oepe3bl 10 6 eAMHUI] M 00JIee OTMEYarOTCs
POCT JIOJU IEPEBBEB COCHBI 0€3 MPU3HAKOB OCTA0ICHHUS, a TAK)KEe YMEHBIIICHUE OCIa0ICHHBIX U CHIIBHO
0CJIa0JIEHHBIX JIEPEBBEB.

OpHMM W3 MPU3HAKOB CTETICHU BIIHSIHHSI COITyTCTBYIOIICH ITOPOIBI HA CAHUTAPHOE COCTOSTHUE JIpe-
BOCTOSI SIBJISIETCS JIOTIS ICPEBBEB, OTHOCSIIUXCS K OTHay. Kak mokasanu ncciieioBaHus, ¢ yBeTHUYCHHEM
B COCTaBE JIPEBOCTOSI OEpPe3bl OTMEUACTCS CHIDKEHHE KoJrmuecTBa otnana. OOparHast cutyarus Haluro-
JaeTcs P aHAJIM3€E 3amaca JIePeBbEeB, OTHOCAIIMXCS K OTIAAY B 3aBUCHMOCTH OT COCTaBa JAPEBOCTOS.
Tak, mons 3amaca oTmaja BO3pacTaeT MpH YBEIMUSHUH B COCTAaBE JIPEBOCTOEB Oepe3bl 0 4 eIWHUII, a
3aTeM ero JIOJIsl CHMXKAeTCsl. ITOT (DakT 0OBSICHIETCS TeM, YTO Ha MpoOHBIX uromasax Ned46 (8C2b) n
Ne42 (6C4B) cpennue nMaMeTphl YCHIXAIOMINX JEPEBHEB U CBEKETO CYXOCTOSI OIMHAKOBBI WJIM HE3HAUHU-
TEJIHHO MPEBBIIAIOT CPEIHUN JUAMETP APEBOCTOS 33 CUET SAUMHUIHBIX KPYITHOMEPHBIX JIEPEBHCB.

B npesocrosix ¢ cocraBom 852C oTmajn nepeBbeB COCHBI HE 3a()MKCHPOBAaH. Base)KHUK COCHBI H
Oepessl pucytcTByeT (11 M*/ra) Tosbko Ha poOHO# o Ne47 ¢ coctaom 4C6b.

3HaueHUs CPETHEB3BEIICHHOTO 0alila CAHUTAPHOTO COCTOSTHUS JIJIsI IEPEBbEB COCHBI B 3aBUCHMOCTH
OT cOCTaBa JIpeBOCTOsI IPUBEIEHBI B Ta0nuLe 3.

Tabnuua 3 — 3HaueHNne CPeHEB3BEIICHHOTO 0alla CAHUTAPHOTO COCTOSIHUSI IS IEPEBHEB COCHBI
Ha MPOOHBIX TUIOMIAASX B APEBOCTOSX PA3HOTO COCTaBA

b
CocraB Howmep npoOHoM tutomanu a
10 KOJIMYECTBY J€PEBHER 110 3aracy

5 2,0 1,8
17 1,6 1,4

10 9 3
¢ 18 2,0 1,7
19 2,1 1,8
45 1,6 1,5

2B 9 9
8¢ 46 1.8 1,9
42 1,8 1,7

6C4b - -
43 1,8 L5
41 1,6 1,5

4C6b ’ )
¢ 47 1,4 1,5
40 1,6 1,4

8b2C ) ,
44 1,2 1.3
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CpenHee 3Ha4YCHHE CPEIHEB3BEIICHHOTO Oayia MO KOJUYECTBY JCPEBBHEB B UYUCTHIX COCHOBBIX
npeBocTosx paBHO 1,9. C yBenwueHHEM B COCTaBE JPEBOCTOS Oepe3bl pacCMaTpHUBAEMBbIi IMOKa3aTeb
M3MEHSIETCsl ceayomuM oopasom: npu cocraBe 8C2b ero 3naduenue cocrammser 1,7; 6C4b — 1,8;
4C6b—1,5u8b2C—1,4. [Tokazarenu 1o 3amacy HeCKOJIbKO OTIIMYAIOTCS M UMEIOT CIIeIYIONINE 3HAYCHUSI:
st 10C - 1,7, 8C2b — 1,7, 6C4b — 1,6, 4C6b — 1,5, 862C — 1,4.

bann caauraproro cocrosiaus ¢ 1,6 mo 2,0 xapakrepu3yeT JPEeBOCTOM COCHBI KaK OCITa0JICHHBIC
npu coctaBax 10C; 8C2b; 6C4b. C yBenuueHreM B COCTaBE JPEBOCTOEB Oepe3bl MPOUCXOIUT CHUKEHUE
CPEIHEB3BEIICHHOTO 0ajula CAaHWTAPHOTO COCTOSIHUS M TEM CaMbIM YMEHBIICHHE OCIA0ICHHOCTH
npesoctoeB. JlpeBoctou ¢ cocraBoM 8b2C u 4C6b 1o 3HaueHUSAM CpeIHEB3BEIICHHOTO Oayuia CaHu-
TapHOTO COCTOSIHHSI IEPEBHEB COCHBI OIIEHUBAIOTCS KaK 3I0POBEIC.

B pesynbrare nccienoBaHui yCTAaHOBICHO, UTO B CMEIIAHHBIX PEBOCTOSX CAHUTAPHOE COCTOSTHHE
JACPECBLEB COCHBI IyYlIC, YEM B YU CTBIX. HpI/I YBCIIUYCHUU 10N 661)631)1 B COCTAaB€ COCHOBBIX IPEBOCTOCB
0 6 eIWHMI] ¥ BBIIIE BO3PACTAET KOJIMYECTBO JACPEBhEB 0€3 MpHU3HAKOB ociabienus. OmHaKo 3Ta
3aKOHOMEPHOCTh XapaKTepHa TOJBKO JUIS CBeXKUX cOCHSAKOB VI kiacca Bo3pacra.

INFLUENCE OF THE STAND COMPOSITION
ON THE SANITARY CONDITION OF COMMON PINE TREES
IN THE SNNP “BURABAY”

Ye. P. VIBE %, O. S. TELEGINA %, S. V. ZALESOV 2, K. A. MERKEL *

'KazSRIFA, Shchuchinsk (Kazakhstan)
2USFEU, Ekaterinburg (RF)

Summary. The article presents research materials on the influence of the stand composition on the sanitary
condition of common pine trees in the studied national nature park. As a result of the research, it was found that
the sanitary condition of pine trees in mixed stands is better than in clean ones. When the proportion of birch in
the composition of pine stands increases to 6 units or higher, the number of pine trees without signs of weakening
increases. However, this pattern is characteristic only for fresh pine forests of the VI class of age.

Keywords: common pine, stand composition, sanitary condition, number of trees, stock volume.
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VIIK 632.78

JTE®OJUALMS JUIBI I'YCEHULIAMM JUITOBOM MOJIU-NECTPIHKH
PHYLLONORYCTER ISSIKI (KUMATA, 1963)
(LEPIDOPTERA: GRACILLARIIDAE)

JI. C. ®DAHUPYIIIMHA
BHUWJIM, r. [lymikuno (P®); f lesa@mail.ru

Annoranus. JIunosas MuUHHpYyIommas Moib-rectpssaka Phyllonorycter issikii (Lepidoptera: Gracillariidae)
SBIISIETCSl MHBa3UBHBIM BPEAWTENEM JIUIBI, KOTOpas MPOHMKIA B eBporelckyo yacth Poccum B 80-x Tomax
XX Beka M K HACTOALIEMY BpPEMEHHU IIUPOKO pacmpocTpaHuiach kak B Poccuu, Tak u B EBpomne. IIpuBenennl
JAaHHBIE O YHCIEHHOCTH MHH Ha JIUCTHAX B PA3HBIX yCIOBHSIX MpoM3pacTaHus B I. MOCKBE M MOKa3aH pazMep
YHUYTOXEHHUS JICTA MOJIBIO.

KuroueBble cjioBa: TMIOBass MUHUPYIOIIAS MOJb-TIECTPSHKA, JTUTIA MEJIKOJINCTAs, TIOBPEKACHNS KPOH.

JlumoBast muHHpyromnas Moib-iectpsiaka Phyllonorycter issikii (Lepidoptera: Gracillariidae)
npoucxoauT u3 BoctouHnoit Asum. B 3enmeHbIXx HacaxaeHUAX ropoga MOCKBBI €IWHHYHBIE MUHBI
nosiBUIUCh B 1985 romy [6], k 1986 rogy uncieHHOCT, MHHEpPA BO3pocia U B MOCKOBCKOW 00yacTu
[22, 23]. B 1987 rony B BopoHnexckoii 001acTH MOBPEXKACHUS JIUCTHEB OT JIUTIOBON MOJIH-TIECTPSHKH
nocturiia 70% [18, 19, 20]. B 1991 roay o Hanmuuuu BpeAUTENS CTAJIO U3BECTHO B TAKMX TOPOJAX, KaK
VYda u Camapa [10]. B 1992 roxy munep Ob11 BbIsiBIeH B Psa3anckoit u JIeHuHrpaackoit odmactsax [23];
B SIpociiaBckoii 00J1aCcTH JTUTIOBYIO MOJIb-TIECTPSIHKY 0OHapykuiu B 1995 roay [17], a yxxe B 1999 rony
apean goctur Yamyprckoit pecryonuku [11]. B 2000 rony munepa ooHapyxuiu B Cankr-IletepOypre
[24]. 2002 rox — numoBast MOJIb-TIECTPSTHKA TOBPEXAaeT TUHAKY B PecniyOnuke Tarapcran, [leH3eHckoi
n CaparoBckoii obmactsax [12], Hmxeroponckoi obmactu [1] u Pecnmybnuke Mapuii O1. MaccoBbie
MOBPEXKICHUS JTUCTBBI BbIsIBIEHB B bamkupuu, 3aypanbe u 3amagnoit Cubupu (YensOunckasi, ror
CeepmyioBckoid u TromeHckoit oOmacteit). B Cubupu Hacekomoe ObUTO OOHApYKEHO B TOPOACKUX
HacaXJeHUsAX M OoraHmdeckux camax. B Kamununrpanckoit obnactu [9] u benropone [25] munepa
BeisiBIUIM B 2003 roxy. B cremyromem romy JIMIOBYIO MOJb-TIECTPSIHKY OOHapyKuiau B Tynbckoi [4],
Teepckoit [9], Kamyxkckoit obmactsix [26]. B Kyprane ero oOnapyxunu numb 2005 roxy [7, 8], a B
HoBocubupcke — B 2008 roxy [14, 15]. B 2010 romy 1umoByo MOIb-IECTPSIHKY OOHAPYKUITU B TOPOJIE
bapnayne [16]. B 2006 romy Hamuuue MOJIM OTMETHIM B XabapoBckoM kpae [5]. B 2008 rogy Bun
Phylonorycter issikii BeisBun B UyBarckoii Pecrryomnuke [21]. B 2012 roxy HeOObIIHE TOBPEKICHHS
MHHEpa ObLTH 0OHAPYKEHBI B €CTECTBEHHBIX HACAXKIACHUSAX B COCTaBe YepHeBoi Taiiru ['opHoii [llopun
B Kemeposckoit oomactu [16].

Takum oOpa3om, JTHMOBasi MOJIb-TIECTPSIHKA PACIPOCTPAHEHA IO BCEU TEPPUTOPUHU €BPOIEHCKOM
yactu Poccun u B 3anaguoit Cubupu [13], e ecTecTBeHHBIM 00pa30M MPOU3PACTALT JIUTA. 33 TTOCIEI-
HUE TPU JECATUIIETHS OHA MPOHMKIIA TaKKe U BO MHOTHE cTpaHbl EBpornbl. [1o pe3ynpraram MHOTOJIET-
HUX HAOJIOJCHUHN MCCIIEIOBATENCH 3TOT OMACHBIN BPEAUTENh BBISIBIICH HA TEPPUTOPUHN TAaKUX €BPOTICH-
ckux ctpas, Kak: [Tompmra (1996-1999) [27, 28, 38], Jlutea (1997) [35], JlarBusi, benopyccus (1998)
[28], Yexus, CnoBakust (2005) [41, 38], I'epmanus (2007) [37], Benukobpuranwus [30], Tommangus [29],
Asctpus [38, 31, 36], CnoBenus [32], Xopsarus [33, 34], Pymbinus [40, 39], [IpugnectpoBse [2, 3] u
ap. (B aTot coctaB He BxoaaT LlIBerus, Mcnanus, Hopeerwust, [lanus).

OpaHako 10 HACTOSIIETO BPEMEHU OCTaeTCsl HEJOCTAaTOYHO TMOJHO OLIEHEHHBIM YPOBEHb Aedoiuna-
LU KPOH 3aCEJICHHBIX BpeAUTEseM JAepeBbeB. [l OIEHKU CTENEeHH MOBPEXJIEHUS JUCTHEB MUHAMHU
MOJIM B YCJIOBHSIX O3€JICHUTENBHBIX WM 3alIUTHBIX TOCAI0K HaMU MPOBeIeHbl HAOMIOAeHHs Ha § crie-
LMaTbHO MOAOOPAaHHBIX MMYHKTAX, KOTOPbIE PACTIONIOKEHBI B Pa3HBIX IPAIOCTPOUTENBHBIX dJIEMEHTaX Ha
Tepputopuu . Mocksbl 1 B [logmockoBbse. Ha TUCThX un ObUTH MOACYUTAHBI YKCIIA MUH U BbISIBJICHA
JIOJIsI TIOBPEXKICHHBIX (Tabmuma 1).
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Tabmuua 1 — 1051 JIMCThEB ¢ MUHUPYIOIINMH ITOBPEXKICHUAMU
B pa3HbIX MyHKTax HaOmonaenus B 2018-2019 rr., %

MITH 2018 . 2019~
Jlecnas onbiTHas 1aua TUMUPSA3EBCKOM akaieMun 943 99,8
BAHX 87,7 26,6
Jennponapk BHUNJIM 99,6 99,3
I'bC um. H. B. [{uneina 52,1 46,0
T'oponckue ckBepbl 41,7 22,8
Toponckue ynmuuHble THHEIHbBIE TOCAIKH 100,0 48,8
BHyTpuaBopoBsie HACAKICHU 66,1 55,5
ITone3amuTHas monoca 42,7 9,5

[To pe3ynpraram IBYXJIETHMX HaOJIOAEHUI YCTaHOBJIEHO, YTO B JPEBOCTOSIX JIeCHOW OMBITHOM
naun PITAY-MCXA um. K. A. Tumupsszesa Ha nune B 2018-2019 rogax B cpegHeEM HACUUTHIBAIOCH 6 U
13 MuH Ha TUCT COOTBETCTBEHHO (Tabnuia 2). Hanbonbas BCTpe4aeMoCTh JIUITOBON MOJIU-TIECTPSHKU
Obuta B mocaakax B napke BHUMJIM. Jluna Ha 3TUX ydacTKax MPOU3PACTAECT B YCIOBHSX JOBOJIBHO
IUIOTHBIX APEBOCTOEB, MPHOJIMKEHHBIX K YCIOBUSM €CTECTBEHHBIX JIECHBIX coo011ecTB. boinbiie Bcero
OT MMHEPA CTPAAAIOT JIUIIBL, IPOU3PACTAIOIINE HA 3aTCHEHHBIX y4aCTKaX.

CaMblil HU3KUH ypOBEHb BCTPEUAEMOCTH MMH Ha JIUCTBSIX OTMEUEH AJI CKBEPOB U JIMII B IOJIE-
3aLIUTHBIX 10JIOCAX, IJI€ AEPEeBbs MPOU3PACTAIOT B JIMHEHHBIX IMOCAAKaX, OOUIBHO OCBEIIEHHBIX U HE
3aT€HEHHBIX IPYTUMHU JIEPEBbSIMU. B ropoCKUX yCIOBUAX B JIMHEHHBIX YIWYHBIX 0CAKAX YUCIO MUH
HAa JIMCTHSIX BBILIE, YEM CKBEpaX M MOJIE3aLIUTHBIX I0J0CaX. DTO IPOUCXOJUT B CHITY TOTO, UYTO 03€JICHH-
TEJIbHBIC TIOCAJKU BJOJIb YIULl B TOM WIX MHOU CTEIIEHU 3aTCHSIOT 3aHusl, NHOTZA JOBOJIBHO BBICOKHE.
IIpomekyTOUHOE IIOJI0KEHUE 10 YUCITy MUH Ha JINCTE 3aHUMAIOT ITOCAKU BO JBOpaX, a Takke Ha BB
U B KOJUICKIIMOHHBIX MMocaikax [maBHoro 6otanndeckoro caaa uMm. H. B. [{umpiHa.

Tabnuua 2 — Berpewaemocts muH Phyllonorycter issikii Ha igucte numbl METKOIUCTHOR
B pasHbIX MyHKTax HaOmonenus B 2018 n 2019 rr.

Cpennee ynciao MuH Ha jucte (+S.E.), mTyk B pa3HbIe TObI
MecTto cbopa TUCTEEB
2018 2019
Jlecnas onbITHas gada 6,04+0,29 13,74+0,4
BBI] 3,19+0,12 0,38+0,03
Henaponapk BHUMJIM 10,50+0,30 8,22+0,21
I'bC um. H. B. [{unkiHa 1,80+0,13 0,67+0,04
Ckaep 0,64+0,04 0,40+0,04
T'opoackue nuHelHbIE TOCAAKU 8,15+0,21 0,83+0,05
BHYyTpuABOpOBBIE HACAKICHHS 2,24+0,13 1,11+0,06
Ilome3amurHas moaoca 0,69+0,04 0,10+0,01
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OO0cnenoBanus MOKa3aid, YTO BCE APEBOCTOM JIUIbI MEIKOIUCTHOM OBLIIM B TOW WJIM MHOM CTeIe-
HU 3aceJIeHbl JIMITOBOW MMHHUpYIOIEH Moiblo-niecTpsinkoi. CpenaHee unciao MuH konebnercs ot 0,10
no 13,74 na onuH nuct. M3MepeHus miom@aaum JMcTa M IUIOMIAJM MHUH TIOKa3bIBAa€T, YTO YPOBEHb
MOBPEXACHHUS JTUCTOBOM TutacTUHKU B 2019 1. Obl1 Heckonbko BeIme, yem B 2018 1. [lo maHHbIM
uccinenoanus 2018 rona cpeqHss MIOIIAL OAHOIO JIMCTA JUIBI HA ToApocTe B JIecHOM onbITHOM nade
oKazaiach paBHOM 47,28+2,39 cM?, a cpemHss IJIOMAAb U3bATHS (POTOCUHTE3UPYIOIICH MTOBEPXHOCTH
JUCTOBOM IJIACTUHKHU JIMIOBOW MOJblo-niecTpsiukoi — 1,92+0,21 cm?, B 2019 1. — 54,714£2,25 c™m? u
11,84+0,70 cM? COOTBETCTBEHHO.

B 2018 r. HauOonpiirie MOBpeXACHUs JTUCThIM ObLIM HaHeceHbl Ha Teppuropun BJIHX, xorma
T'YCEHHIIBI MOJIM YHHUTOXXUIH HECKOIbKO Oombiie 10% nmcToBoii noBepxHoctu. B 2019 . Haubonbime
MOBPEXICHHS JIUTIE OBUTH TaKkke HaHeceHbl Ha Tepputopun B/IHX, HO ypoBEeHb MOBpEkKACHUI OBLT B
3 pa3a Bbiue, ueMm B 2018 . bonee 20% nucToBoi MIacTUHKKM ObUIO YHUYTOXKEHO Ha junax JlecHoi
onbITHOW Aaun. OHAKO OOUIMI ypOBEHB JAedonuaiy KpoH JIMIBl TYCEHUIIAMH JTUITOBOW MOJIA-TIECT-
PSHKH CPaBHHUTEIHLHO HEBEJMK BO BCEX OOCIICOBAHHBIX ydacTKaxX W He mpesbiman 30% (tadmuma 3).
Takue MoBpeXIeHUsI HE SIBISIIOTCS KPUTUUYECKUMU ISl JIMIBI, U OHA JIETKO OT HUX ompasisercs. B
npensiayuid rox Ha tepputopun BBI yposens aedonmanuu cocraBun 10,9%. B nemom mo mikane
KaTeropui MOBPEKICHHOCTH JINCTOBOM NOBEPXHOCTHU CTEIIEHb BIMSIHUS TOBPEXKACHUM JIMTIOBON MOJIBIO-
MEeCTPSHKOW OTHOCHUTCSI K TIepBOW Kateropuu. Takas nedoiuaius KpOH HE MOXET 3aMETHO OCIIaOWTh
JIepEBbSL.

Tabnuua 3 — Jlost M3bIMAaeMOii JTMIIOBOW MOJTBIO-TIECTPSIHKON (POTOCHHTE3UPYIOIEH TOBEPXHOCTH JIMCTA JIUITBI
B Pa3HbIX MyHKTax HaOmoneHus B 2018 u 2019 rr.

2018 1. 2019 1.
M0 ITnomans | ITnomans Homst ITnomane | ITmomans Homst
JINCTAa, HOBpe)K- yHI/I‘fITO)KeHHOI\/‘I JIMCTA, HOBpe)K- yHPI‘ITO)KeHHOﬁ
CM2 I[eHHﬁ, FYCCHI/IHaMI/I CM2 HeHHﬁ, cheHI/IHaMI/I
cm? TJIOMIAAM JTUCTa, % cm? TJIOMIAAM JTUCTa, %
JlecHas onbITHas Jada 47,28+2,39| 1,92+0,21 4,06 54,71+2,25111,84+0,70 21,63
BJIHX 40,63+2.52 | 4,43+0,62 10,91 41,79+2.42|12,7620,90 30,53
Jennponapk BHUMJIM  |33,58+1,93 | 1,30+0,12 3,86 36,27+1,66| 1,68+0,13 4,64
[BC um. H. B. [lmmpma | 35,37+1,40| 1,46+0,17 4,13 32,2041,81| 1,67+0,14 5,18
TOpOZCKHE CKBEPHI 47,39+2,10 2,62+0,30 5,53 35,01+1,49| 2,13+0,17 6,09
Topozcxue ynuurbie 43,44+2.13| 0,96+0,09 2.2 3551+1,41| 2,35+0,22 6,62
JIMHCUHBIC TOCAaAKU
BuyTpuasopossie 40,24+1,36| 1,00+0,09 2,49 36,64+2,19| 1,03+0,05 2,80
HaCaKIECHUS
TMonesammraas monoca  |48,62+1,86/ 0,74+0,08 1,52 36,70+1,78| 1,64+0,13 4,48

HccnenoBanus MO3BOIMIN PACCUUTATh BEIUYMHY U3bATHUS JIUCTOBOM MJIACTUHKUA MUHAMH, YTO JIe-
J1aeT BO3MOYKHBIM OIICHUBATh CTETIEHb Ae(POIHAINH, IOICUNTHIBAS CPETHEE YNCIIO MUH Ha JIUCTE, U TIPO-
THO3UPOBATh YPOBEHb MOBPEKACHUN KpoH (Tabnuua 4).
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Tabnmuma 4 — Crenens aeoaranui KPOH MIPHU COOTBETCTBYIOIIEM CPEIHEM KOJTHIECTBE
MUH Ha JINCTE JIMIBI MenkonucTHoi Tilia cordata

CpenHee KOTHMYECTBO MHUH Ha JIUCT, IIIT. Hons H;Z’:;gigti?:;:fj?&ymmeﬁ
Memnee 5 0-15
5-15 16-30
16-30 31-50
31-50 51-70
Bornee 50 71-100

Takum o0Opa3oM, B 0O3€JIEHUTENBHBIX MOCAJIKaX B Pa3HbIX TPaJlOCTPOUTENBHBIX 3JEMEHTaX U
MOJIC3ALTUTHBIX MOJIOCAX B HACTOSIEE BPEMsI YPOBEHb Ae(oualii KpoH I'yCeHUIIaMH JTUTIOBON MOJIH-
NECTPSIHKU CPAaBHUTEIbHO HeBeMMK. OHAKO €KerojHoe YHUYTOKEeHHE JIUCTBBI Ha ypoBHe 20-30%
CO3J1aeT yCIOBUS JJIs1 XPOHUYECKOTO OCIa0IeHuUs 1€PEBbEB.
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DEFOLIATION OF LINDEN BY CATERPILLARS
OF THE LINDEN LEAFMINER PHYLLONORYCTER ISSIKII (KUMATA, 1963)
(LEPIDOPTERA: GRACILLARIIDAE)

L. S. FAIRUSHINA
ARRISMF, Pushkino (RF)

Summary. Phyllonorycter issikii (Lepidoptera: Gracillariidae), a linden-minded speckled moth, is an
invasive linden pest that penetrated the European part of Russia in the 1980s and has spread widely both in Russia
and Europe. Data are given on the number of mines on leaves under different growing conditions in Moscow and
the size of leaf destruction by moths is shown.

Keywords: Phyllonorycter issikii, linden, damage to crowns.
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VIIK 581.541

«TAPBAFATA» MY¥YTII AYMAFBIHJIAFBI BYTA )KOHE
ATAII TEKTEC OCIMAIKTEPAIH ®EHOJIOI'UACHI

B. JI. CATAKOBA
«Tap6araraii»y MY TIT» PMM IIKO, Ypxap aysuisr (KazakcTan)

AHHOTamUs. OCIMIIKTEPIiH OMIPIIK MUKIIAPBIH, AaMy (a3aapelH 3epTTeyai (DEHONTOTHSUIIBIK OaKbLIay
JIeT aTaiiapl. Afamr TeKTec JKoHe OyTambl oCIMIIKTEPIiH (PEHOTOTHSIBIK ©3TepicTepi KOKTEMTI IIBIPHIH KO3-
FaBICBIHAH OacTayamel. OCIMIIK eMipiHaeri op (EeHOJNOTHSUIBIK JKbUT Oip-OipiHeH aya-paiblHa, ©CIll TYpFaH
OpTAachIHA, TONBIPAKKA, JKAIBI allFaH/Ia dKOJOTHsIFa OalIaHBICTBI epekinencHe . DeHONOTUsUTBIK KBTI MIBIPHIH
KO3FaJILICBIHAH OacTalbIl, OYPINIKTEHY, JKalbIpak skapy, TYIaey, TYWiHIEY, KeMic TeH TYKBIMHBIH JKETiTyi,
JKaIbIPAKTAPJIbIH KY3T1 00sTyBI, JKaIbIpaKTapAbIH TYCYi, IIBIPHIH KO3FAIIBICBIHBIH TOKTAYbIMEH asKTasalbl.

Tyiiin ce3mep: GpeHONOTHS, HHIUKATOPIBIK TYPIIEP, CUBEPC aIMAChI, KOKTEPEK, JIABP XKAIBIPAKTHI TEPEK,
eIIKi Tajl, PeHOJIOTHSIIBIK allaH, OYPIIIKTeHY, TYHIHIEY, TYIIICHY.

«Tapbararaii» MEMIICKETTIK WITTHIK TaOWFU TapK ayMmarbl 6 KJIacTEepiiK ydackejepre OOJiHTeH:
TapOararaii Taynmapel, Kapabac taymapel, Apkanbl Taynapbl, Ypxkap, Kareiacy, Emin e3enaepinig
aJKanTapbl. 3epTTENETIH ayMaKThIH OCIMIIKTEpl OipHEIIe IKOKYHENIiK THUITEePACH KypasFaH: aFralll,
OyTa, Jana, MIaJFbIH/IBI, OATIaKThI, TAy YCTI-KCepOhUIIBIl, M6 KoHe NeTpoPuTTi. Aram xoHe OyTa
skokyienep TapOararaii Taynapsl MmeH Emin, Ypxkap, KareiHcy e3eHepiHiH adKanTapblHaa apaiachl
©CKEH IIIaFbIH OpMaHAap OOJIBIT Ke3IeCe/I.

OCIMIIKTEPIIH OMIPIIK IUKIAAPBIH, AaMy (azanapblH 3epTTeyai (DEHOJTOTHSIBIK Oakpliay AeT
ataiiapl. AFamn TeKTec kKoHEe OyTanbl O©CIMIIKTEPIiH (DEHONOTHSIIBIK ©3TrepicTepi KOKTEMT1 HIBIPHIH
KO3FaJIbICBIHAH OacTasiaibl. OciMIik eMipiHeri op (GEeHONOTHSUIIBIK Kb O1p-0ipiHEH aya-paibiHa, ocil
TYpFaH OpTara, TONBIPAKKA, )KaJIITBI aJIFaHIa SKOJIOTHsFa OalIaHbICTHI epekiienenei. bip penomorusibik
BT TIBIPBIH KO3FAJIBICBIHAH OacTajbll, OYPIIIKTEHY, KalbIpakK Jkapy, TYiaey, TYHIHACY, KeMic TeH
TYKBIMHBIH JKET1Tyl, JKalblpaKTapAblH KY3T1 OOsybl, KambIpaKTap/IblH TYCYl, IIBIPBIH KO3FAJIBICHIHBIH
TOKTAybIMEH asKTaJIaIbl.

TapOararail TaybIHBIH aFalll ©CIMJIIKTEP1 )KOTAHBIH OHTYCTIK YKOHE CONTYCTIK OCTKEHIHIH 1pi ©3eH
ajKanTapbiHa ToH. JKaifblsiMa opMaHaap HETI31HEH TaJlIap/Iad Typaibl, oFaH Oipece Kerr, Oipece a3 MoJl-
mepae mepex, KoKmepek, Moubvll, 001aHa, CAPEK Katibly, ajl JKOTAHBIH OHTYCTIK OCTKEHIHIH OpTaJIbIK
OemiriHae-aima apanacaasl. O3eHAEepAIH KaWbUIMACBHIHIA 1A8P HCANbIPAKmMbvl mepeKkniy a3aaraH TOFan-
Japsl Ke3/1ece/i,onap Keiie markanabiy 6aypainapsiHa Aeitin ketepisieni. Ockl ayMakTa OpMaHIapIbIH
anma, Kexmepex, mepex, maju araul TYPJIEpl MEH UMMYPbIH, WaHKIW, YuKkam, 6aoam, moowlievl Keloe
vipaati, bepixcuoex, bepikapakam, myuiania 6yTa Typaepi apajacassbl.

Emin, Kareiacy, Ypskap e3eHaAepiHiH adKanTapblHAaFbl OpPMaHIaPAbIH TYPJIIK KYpaMbl YKcac: eu-
Kimai, wulObIKMAl, akmai, mepex, yieuKi, kapazaut, yxcude araitapMeH 01pre Oymanvima, UmmypboiH,
MaKapazam, weHein apaaachl ece.

Op O6CIMIIKTIH ()EHONOTHSIIBIK UK ©31He TOH (PU3HOJIOTHUACHIMEH JKOHE Y3aKTHIK MEP3IMiMEH-
MEPUOIM3MMEH €PEKIIICIICHE/T.

«Tapbararaii» YITTHIK MAPKIHIH aFall ©CIMIIKTEPIHIH UHIANKATOPIIBIK TYPIEPl Kadimel Kokmepex
(Populus tremula), Cusepc armacor (Malus sieversii), rasp owcanvipaxkmor mepex (Populus laurifolia)
xoHe ewki man (Salix caprea) 6osbin TadbbUTa bl By aramrapasiH (EHOTOTUACHIH XKYPri3y MaKcaThIH/1a
MapK ayMarbiH/1a 0ec (DeHONOTHSIIBIK aTlaHIap kKoHe O01p MOHUTOPUHTITIK ajlaH KYPhIJIFaH.

®denonorusutbiK anmaH Nel « AneT»-aamanbl-KoKTepeKTi OpMaH 1a, 00TaHUKAJIBIK KayMaJsl ayMaFbIH/Ia,
aynmanbl 12x12, TapOararaii TayJapbIHBIH OpTaJIBIK Oeirinae opHanackad. Amanna 7 tyn Cusepc aima
ararnel (Malus sieversii), 4 Tyn xkaoimei koxkmepex (Populus tremula) ¢heHOTOrusIBIK-MOHUTOPHHTTIK
OakpuTayra anblHFaH koHE 1 Tym komimri mousin (Prunus padus), 2 tym dorana (Crataegus), 1 Tyn
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Jleoebyp baoamwr (Amygdalus ledebouriana), 1 Tyn apan paywan (Rosa spinosissima), 1 Tyn mamap
ywxamer (Lonicera tatarica) eceyi.

Oenonmorusutbik anad Ne2 «KaTeiHCY»-Tanapl opManaa, ayaansl 12x12, KaTelHCY ©3€HIHIH OPTaIbIK
ankaObIH1a opHaTackaH. Aianaa 12 tym ewxi man (Salix caprea) aranibl (PeHOTOTUSITBIK-MOHUTOPHHTTIK
Oaxpl1ayFa ajblHFaH KoHe 4 Tyn yuenxi (ACEr) ecenl.

OenonorusuiblK anaH Ne3 «Akoymi»-TepekTi-Tanapl opmanaa, aynanel 10x10, TapOararaii
TayJapbIHBIH COJNTYCTIK Oeuirinae opHantackan. Ananmga 38 Tym sasp owcanvipakmer mepex (Populus
laurifolia) ¢eHOTOTHAIBIK-MOHUTOPUHITIK OaKblIayFa ajblHFAH JKOHE | Tym kxadimei motivin (Prunus
padus), 2 tym ewxi man (Salix caprea), 2 tym kaodimei wonkiue (Viburnum opulus), 1 Ty apan paywan
(Rosa spinosissima), 1 Tyn mamap ywxamer (Lonicera tatarica) eceni.

OenonorusuiblK anad Ned «Kycak»-anmanbl-UTMYpBIHIBI OopMaHaa, ayaaHbl 12x12, TapOararaii
TaybIHBIH OPTAIBIK OokTepiHae, Kycak e3eHIH OHTYCTIK »arajiayblHIa opHaiackaH. Amagma 11 tym
Cusepc aamacer (Malus sieversii) GpeHOTOTHsIIBIK-MOHUTOPUHITIK OaKplIayFa ajblHFaH JKOHE 2 Ty
oonana (Crataegus), 4 tyn apan paywan (Rosa spinosissima), 2 myn mamap ywxamer (Lonicera
tatarica) ecexi.

Oenonorusuiblk anad NeS «Kycak-2»-anManpl-ylIKarTel opMmanjaa, ayaanbl 12x12, TapOararaii
TayBIHBIH OPTAJIBIK Oedirinae, Kycak e3eHIHIH CONTYCTIK jKarajayblHJa OpHajlackaH. AjaHma 6 Tym
Cusepc armacer (Malus sieversii) GpeHOIOTHsIIBIK-MOHUTOPUHITIK OaKplIayFa ajblHFaH JKOHE 2 Ty
ka0imei motwin (Prunus padus), 1 myn mamap ywxamer (Lonicera tatarica), 2 tyn apan paywan (Rosa
spinosissima) ecei.

MounwuTopunrTik anas Nel « AMaisl caii»-aamanbi-oJaHaIbl OpMaH/a, aynanbl 25x25, TapOaraTait
TaybIHBIH AJIMajIbl cail maTKaibiHaa opHamackad. Ananga 21 tyn Cueepc armacwr (Malus sieversii)
(EHOIOTHUAIBIK-MOHUTOPUHITIK OaKpliayra ajblHFaH jkoHe 2 Tym odorana (Crataegus), 3tym apan
paywan (Rosa spinosissima), 4 myn mamap ywxamer (LOnicera tatarica), 2 tym Jleoebyp 6adamoi
(Amygdalus ledebouriana), 1 Tym matikapasan (Caléphaca) eceji.

DeHONOrUsIIbIK KOHE MOHUTOPHUHITIK ajlaHjAap/a ©CEeTiH arall TeKTeC KoHe OyTa eCIMIIKTEep.iH
(eHOIOTUSCHIH 3epTTey HOTHKECIHE KeJlecl KecTeIer e3repicTepal Oalikayra OoJabl.

A¥anr TeKkTec xoHe OyTasbl OCIMAIKTEP/IiH JaMybIHBIH )KbUIIBIK, IIHKII

No Typ Kexkrem- Byp- Kanbl- | Opken- I'ynney HKemic- | XKemic- | Karbl- JKarmbi-
araysl rioKpulay | IHiK- pak- HiH TepAiH TEpAIH | PaKThIH pak-
HIBIPBIH TEHy | TapiblH ecyi KETUTyl | TOJBIK KY3T1 Tap/IblH
KO3Fa- opaiybl Tycyl | capraroobl | Tycyil
JIBICHI
1 2 3 4 5 6 7 8 9 10 11
Cgepc Haype3- | Coyip- | Coyip- | Mawmsip- | Mawmeip- | Hlinge- Tamsbi3- | Kpip- Kazan-
aJIMAChI TIBIH 2 g 1 e 3 eIy 1 JTBIH HIiH 3 IIBIH 3 KYHeK- HBIH 2
1 | (Malus OHKYH- OHKYH- | OHKYH- | OHKYH- 1-3n OHKYH- OHKYH- | TiH 1 JieKa-
sieversii) Uiri IUiri Uiri Iiri OHKYH- Iiri nuiri OHKYH- J1achl
miri miri
Kaoimei Haypez- | Coyip- | Coyip- | Cayip- Mawmsbip- | MayceiM- | May- Kpip- Kazan-
KOKmepex eIy 1 iy 1 iy 2 g 3 Ielg 2-3 | HbBIH 1 CBIM- KYHek- HBIH 2
2 | (Populus OHKYH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- HeIH 3 | TiH 1 OHKYH-
tremula) miri Iiri niri niri Zuiri Iiri OHKYH- | OHKYH- niri
niri niri
Jasp Haypez- | Coyip- | Coyip- | Cayip- Mawmsip- | MayceiM- | May- Keip- Kazan-
Jrcanol- eIy 1 mg 1 bish: 9 e 3 IelH 2-3 | HBIH 1 CBIM- KYHex- HBIH 2
3 | paKmol OHKYH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- HelH 3 | TiH 1 OHKYH-
mepex Jiri Jiri Jiri Jiri Jiri Jiri OHKYH- | OHKYH- Iiri
(Populus i JIri
laurifolia)
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Kecmeniny ocanzacol
1 2 3 4 5 6 7 8 9 10 11
Ewki man Haypsiz- | Cayip- | Cayip- | Cayip- Mawmsip- | MayceiM- | May- Ksip- Kazan-
(Salix eIy 1 iy 1 iy 2 i 3 neIH 2-3 | HBIH 1 CBIM- KYyHeK- HBIH 2
4 | caprea) OHKYH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- HBIH 3 | TiH 1 OHKYH-
niri miri niri IIiri niri niri OHKYH- | OHKYH- ziri
miri iri
Jlonana Haypez- | Coyip- | Coyip- | Mawmsip- | Mawmsip- | Hlinge- Tame3- | Kpip- Kazan-
(Crataegus) | mpin 2 g 1 miH 3 IeIH 1 TIBIH HIH 3 IIBIH 3 KYHeK- HBIH 2
5 OHKYH- OHKYH- | OHKYH- | OHKYH- 1-3n OHKYH- OHKYH- | TiH 1 JleKa-
miri miri miri miri OHKYH- miri miri OHKYH- J1achl
iri miri
Komimri Haypsiz- | Coyip- | Coyip- | Mawmbip- | Mambip- | Iinne- Tame3- | Keip- Kazan-
MOUbBLIL IBIH 2 iy 1 iy 3 eIy 1 neig 1-3 | "Hig 2 eIy 1 KYHek- HBIH 1
6 | (Prunus OHKYH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- OHKYH- | TiH 1 OHKYH-
padus niri niri niri niri niri niri Ziri OHKYH- miri
miri
Apan Haypsiz- | Cayip- | Coyip- | Mawmsbip- | Mambip- | Iinne- Tamsb3- | Keip- Kazan-
payuian JIbIH 2 mig 1o | mie 3 JbIH 1 nmeiH 1-3 | HIH3 1 JIBIH KYHek- HBIH 2
7 | (Rosa spino- | oHkyH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- 3n Tig 1 OHKYH-
sissima) niri niri niri niri niri niri OHKYH- | OHKYH- Iiri
miri miri
Tamap Haypes- | Coyip- | Coyip- | Mawmsip- | Mawmsip- | Hlinge- Tambz- | Keip- Kazan-
Yuramol TIBIH 2 me 1 miH 3 IeIH 1 ety 1-3 | Hig 3 IIBIH 3 KYleK- HBIH 2
8 | (Lonicerat OHKYH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- OHKYH- | TiH 1 OHKYH-
atarica) niri nIiri niri Iiri niiri TIiri IUiri OHKYH- IUiri
miri
Jleoebyp Haypsiz- | Cayip- | Coyip- | Mawmbip- | Mambip- | Iinne- Tambi3- | Kpip- Kazan-
baoamvi JIbIH 2 mig 1 Iy 3 JbIH 1 noeiH 1-3 | HiH 3 JIBIH 3 KYHeK- HBIH 2
9 | (Amygdalus | onkyH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- OHKYH- | TiH 1 OHKYH-
lede- niri niri niri niri niri niri Zuiri OHKYH- niri
bouriana) Jiri
Maiikapazan | Haypeiz- | Cayip- | Cayip- | Mawmbip- | Mawmbip- | Hinge- Tamb3- | Keip- Kazan-
(Caldphaca) | msig 2 g 1 iy 3 neiH 1 neig 1-3 | HIE 3 IIBIH 3 KYHeK- HBIH 2
10 OHKYH- OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- OHKYH- | TiH 1 OHKYH-
miri iri niri niri niri niri Ziri OHKYH- Ziri
miri
Kaoimei Haypez- | Coyip- | Coyip- | Mawmsip- | .Mawmsip- | [inme- Tame3- | Ksip- Kazan-
wonKiw IIBIH 2 mH 1 miH 3 eI 1 ey 1-3 | Hig 3 IIBIH 3 KYHeK- HBIH 2
11 | (Viburnum OHKYH- OHKYH- | OHKYH- | OHKYH- | OHKYH- OHKYH- OHKYH- | TiH 1 OHKYH-
opulus) IIiri Iiri IIiri nIiri Iiri IIiri iri OHKYH- Tiri
miri
Eckepmy: Epexiiie O6enrieHreHaep HHIAKATOPIBIK TYpIep.

TapOararail TaybIHBIH arall ©CIMIIKTep1 KOIT ayMaKThl eMeC, OJ1 OYKLJI )KOTa/1a MAFbIH yyacKenepe
HIAIIBIPAHKBI OPHAIACKAH, COHJIBIKTAH YJIKEH IapyallblIbIK MaHbI3bI JKOK. OKIHIIIKe Opaii, kel eHip-
nepae KaibliMa Ja, OeTKei e opManaap (anma, KeKTepeK) KeprilikTi TYPFhIHAApMEH OThIHFa KeCij-
reH. bynan 6acka, »oTaHbIH OapiblK OeJriH/e KOFApFbl ajbIIUIIK IaJFBIHAAPIAFE] )KalbUIBIMIApFa
MaJl eTKenep opHanackaH. Ochl ©TKENIEp apKblIbl KOKTEM/IE (MaMbIp-MayChbIM ailylapblHa) MaJl XKOFa-
pBI KeTepiiel xoHe Ky3ae (KbIpKYHeK aiibl) TOMEH TYCEIi, aJl MajJ ©TKEH jKepJie oCIMIIKTepAiH GeHo-
JIOTHSICHI TOKTai1bl. MpIcanbl, AnManbicaiiia opHaJacKaH aaMalbl-UTMYPBIH/IBI OpMaHHBIH (DIopackl
MaJIOTKEJIiH KeCIpiHEH KbUIbIHA €Ki PEeT TamTalblm, xkenineai. Ochl cebenTeH apaH payliaH e3 yaKbl-
TBIHAH e€pTe TYJJEMN, epTe JKa3Fbl BereTanus (azacblHa TyCel.
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Korapsina alThUTFaH cCUTIaTaMaaH KOPBITBIH]IBI JkKacayFa 00JajIb:

1. XKeprusikTi XaJbIKThIH SKOJIOTHSUIBIK JYHUETAHBIMBIH HACUXATTAY ’KOHE JaMBITy Ka)KeT;
2. OpmaH[ibl KaJlbIHA KENTIPY YLIIH KOJAIbI JKaF/1ail xKacay KoHe 3epTTey;

3. TypnepniH TaOufu TapaJlyblH KOPFay/Ibl )KOHE CaKTay/lbl KAMTaMachl3 €Ty.
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®EHOJIOT WS IPEBECHOM U KYCTAPHUKOBOM PACTUTEJIbHOCTH
HA TEPPUTOPUU I'HIIIT «TAPBATATAM»

b. JI. CAJJAKOBA
PT'Y «I'HIIII «Tap6ararait» BKO, c.Ypxap (Kazaxcran)

AHHoOTanus. V3ydyeHue )KM3HEHHBIX [UKIOB PACTCHUH, (a3 pa3BUTHUS HA3bIBACTCS ()CHOIOTHYECKUM KOH-
TposeM. deHomornyeckue M3MEHEHHs! y APEBECHBIX U KyCTapHUKOBBIX PACTEHUI HAUMHAIOTCS C JIBWKEHUS Be-
CeHHero coka. Kaxplii )eHONOrHYeCKU T0J] )KU3HHA PACTCHUH OTIIMYAETCS APYT OT Jpyra B 3aBUCHUMOCTH OT T10-
TOJIbI, CPE/IBbI TPOU3PACTAHNUS, TIOUBBI M SKOJIOTHH B 11eJI0M. DEeHOMOTHYEeCKUil T HAUNHACTCS ¢ IBMYKEHUS COKa,
HaOyXaHUsI TIOYEK, PACITyCKAHUS JINCThEB, IIBETCHIUS, 3aBSA3H, CO3PEBAHUS IJIOJAOB U CEMsIH, OCEHHEU OKpacKou
JIUCTHEB, ONAJIaHUEM JIMCTHEB U 3aKAHUMBACTCS ITPEKPAILICHUEM JIBUKEHUS COKa.

KuaroueBbie ciioBa: (heHoIOTHs, MHAUKATOPHBIE BUBI, I0JIOHbS CHBEpCa, OCHUHA, TOTIONb JaBPOIUCTHBIH,
MBa KO3bsl, (PEHOJIOTHYUECKAS IJI0MIA/IKa, HaOyXaHHe MOYeK, paCIlyCKaHNe JIUCThEB, IBETCHNUE, 3aBSI3b.

PHENOLOGY OF WOOD AND SHRUBS
IN THE TERRITORY OF GNPP “TARBAGATAY”

B. D. SADAKOVA

RSI «Tarbagatay» SNNP» EKR, v. Urzhar (Kazakhstan)

Summary. The study of plant life cycles, development phases is called phenological control. Phenological
changes in woody and shrub plants begin with the movement of spring sap. Each phenological year of plant life
differs from each other depending on the weather, growing environment, soil and ecology in general. Phenological
year begins with sap movement, bud swelling, leaf blooming, flowering, tying knots, ripening of fruits and seeds,
autumn leaf color, leaf fall, and ends with the cessation of sap movement.

Keywords: phenology, indicator species, malus sieversii, populus tremula, populus laurifolia, salix caprea,
phenological site, kidney swelling, leaving, blossoming, binding.
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VIK 630*453:630%443

OB30P PACIIPOCTPAHEHMUS BPEJUTEJIEN Y BOJE3HEN JIECA
BIOCYJAPCTBEHHOM HAIIMOHAJIBHOM
MPUPOJHOM IMAPKE «BYPABAM»

E.Il. BUBE, O. C. TEJIEI'IHA
KasHUMIIXA, r. lyunuck (Kazaxcran)

AnHoranus. [IpuBenensl Marepuabl HayYHBIX WCCIEAOBAHUN M 0030pBI JIECOMATONIOTUYECKUX OO0cCIe-
JIOBaHWH, IPOBOJAMMBIX B TOCYIapCTBEHHOM HAIlMOHAJIBHOM MpUpPORHOM mapke «bypabaii» B Teuenue 20 jer.
B pesymnprare neconaroioru4eckoro MOHHTOPWHTA yCTAHOBIEHO, YTO HAamOOIIee OMACHBIMH BPEIUTEISIMH Ha
TEPPUTOPHH TIApKa SBISIFOTCS COCHOBBIM KOKOHOIIPSIZ, MIENKOMPSI-MOHAIIEHKA, HEMapHbIM menkonpsa u 0o-
JIe3HBI0 — OaKTepuanbHas BoAsHKa Oepesbl. Heo0XoamMo oCy e cTBIATE TOCTOSHHBI MOHUTOPHHT, TO3BOJIS O
HE TOJBKO BO BpeMs OOHApYXHThb WX OYard, HO W CBOEBPEMEHHO Ha3HAYATh JIECO3AIIUTHBIE MEpOTPHUSITHS,
BBIOMPATh UX ONTHMAJBHBIN BAPHAHT C YIETOM KOHKPETHBIX YCIOBUH M PEXKUMOB OXpaHbI MapKa.

KuroueBble ¢ji0Ba: HalMOHAIBHBIN MPUPOTHBIN MAPK, JIECOMATOJIOTHUECKUI MOHUTOPHHT, BPEAUTEIH, 00-
JIE3HU, TIOMIA/Ib.

TocynapcTBennblii HarmoHanbHbIH npuponnbiit mapk (I'HIIIT) «bypabaii» B reorpaduyeckom oT-
HOIIICHUH SIBJISIETCS KOJIBIIEBOU CTPYKTYPOW OCTPOBHOTO THIIA, MPEACTABIAIONIEH cOO0M 0a3uc, OKpy-
YKEHHBI MPOCTPAHCTBAMU cTeneil [3]. YHuKaIbHOE coueTaHuEe COCHOBBIX JIECOB C KPYITHBIMU O3€pamMu
o0ecrednBaeT He TOJIBKO BBICOKYIO ACTETUYECKYIO [IEHHOCTS JIaH madTaM, HO U 00raThlii peKpealnoH-
HBIN ¥ 0aJTbHEOJIOTHYECKUIA MMOTEHITMA TeppuTopuu [1].

Jlec siBnsieTCs IIIaBHBIM KOMIIOHEHTOM IapKa U MPEJCTaBICH COCHOBBIMHM HaCKICHUSIMH — 65,7%
OT O0IIe IO MOKPBITHIX JecoM yroauid, 6epe3oBeiMu (29,1%) u ocunosbiMu (3,7%). Benenue
XO0341CTBA B JIecax Mapka periaMeHTHPYETCs 3aKOHOM 00 0c000 0XpaHsSeMbIX PUPOJHBIX TEPPUTOPHUSIX.

CBoeoOpasue J1ecopacTUTENbHBIX YCIOBHI, KOHTHHEHTAJIBHBIM KJIMMAaT, MOBBLIIICHHAs peKpea-
LIMOHHAsI HArpys3ka B Jiecax JAaHHOTO HAIlMOHAJIbHOTO MPUPOAHOIO MapKa CIOCOOCTBYIOT BCIIBIIIKAM
MacCOBOTO Pa3MHOXKEHHUS MHOTHX BHJIOB JEHAPOQMIBHBIX HACEKOMBIX M JMUPUTOTHH Oone3Heil.
Jlyisg Toro 4yTOOBI CBOEBPEMEHHO MOydYaTh M aHATU3UPOBATH MH(GOPMAIUIO O COCTOSHUU JIECHBIX Ha-
CaXJIEHUH U COCTAaBIATH MPOTHO3 O PAa3BUTHH JIECOMATOIOTHYECKOH 00CTaHOBKH, HEOOXOANMO BECTU
JIECOMATOIOTUYECKUH MOHUTOPHUHT.

Jleconaronornueckuii MOHUTOPUHT JOJHKEH CKIIAAbIBATHCS U3 BCECTOPOHHUX M OOIIMPHBIX HCCIie-
JIOBaHUM, B OCHOBE KOTOPBIX JIEKUT OMOLICHOTHUECKHUH MOJIX0/] K M3y4YaeMbIM IIPOLECCaM U SIBICHUSM
[5]. Ha TeppuTopun napka aBTOpaMH IPOBOJUTCS TOCTOSTHHBIN JI€COMATOJIOTHYECKUA MOHUTOPHUHT, KO-
TOPBI O3BOJISIET CBOEBPEMEHHO OOHAPYKUTh OTKJIOHEHHE COCTOSIHUS HaCa)XACHU OT HOpMBI. B kave-
CTBE MCTOYHHKOB MH(POPMALIMU UCTOIb3YETCSl CETh MOCTOSHHBIX MPOOHBIX IJIOLIAAEH B HACAKICHHSIX
OCHOBHBIX JIeCO00Pa3yIoIKX NOPOJ, TA€ MO €AUHOW METOIMKE MPOBOAUTCS COOpP JaHHBIX, XapaKTepH-
3YIOUIMX COCTOSIHME APEBOCTOS, pacIpoCTpaHeHue Oone3Hel jeca, NeHAPOPMIbHBIX HACEKOMBIX U UX
YHUCIIEHHOCTb, & TAaKXKe MOBPEKIEHHOCTb IPEBOCTOS.

B pesynbrare neconarosiorndyeckoro MOHHUTOPUHTA COCHOBBIX APEBOCTOEB, MPOBOAMMOIO HAMH
JUITUTEIBHOE BPEMSl, YCTAaHOBJIEHO, YTO Hanbosee ONacHbIMU BPEIUTEISIMU COCHBI SIBIISIFOTCSI COCHOBBIIM
xoxononpsa (Dendrolimus pini L.) u menxonpsa — monamrenka (Lymantria monacha L.). Benbimku
YKa3aHHbBIX HACEKOMBIX MEPUOAMYECKH OTMEUAIOTCSl HAa TEPPUTOPUH MPUPOIHOTO MapKa U MPUBOIAT K
0CJIabJIEHUIO0 COCHOBBIX IPEBOCTOEB, YTO MOATBEPKIACTCSI MHIEKCAMU COCTOSIHHSL.

B rozs! vicceioBaHuil €AMHUYHO BCTPEUAINCH T'YCEHHUIIBI COCHOBOM msiaeHuIbl (Bupalus piniarius
L.) u cocHoBoro Opaxuuka (Hyloicus pinastri L.). ITo nabmroneHusM, IeHCTBOBABIINI paHEe odar
COCHOBOM MSJEHUIIBI 3aTyX IO/ BO3ACHCTBUEM PAaHHUX OCEHHHMX 3aMOpo3koB 2000 roma, BhI3BABIINX
MaccCOBYIO THO€Jb I'YCEHHUL, HE YCIEBIIMX CIIYCTUTHCS B MOYBY Ha 3UMOBKY. OT/ajeHHbIE OCIEICTBUS
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BPEIOHOCHOH JAEATEIBHOCTH 3TUX HACEKOMBIX-(pUTO(AroB Ha COCTOSTHNE COCHOBBIX HACAKIACHUN UMEITN
MECTO B MOCIEAYIOUIHE TO/IBI.

JIucTorphI3yIire BpeIuTeIN HAHOCSIT MEHBIINH, TI0 CPAaBHEHHIO C XBOETPBI3YIIIMMH, YIIEPO, TaK KakK
JIMCTBEHHBIE TIOPO/IBI YCTOWYHBEI K MTOTEPE YaCTH JIMCTBBI, U (DaKThl THOETHM HACAXKIICHUHA B pe3ysIbTare
MOBPEXICHUS UX HACEKOMBIMH HaONIOAIOTCS TOBOJIBHO PENKO M Ha HEOONbIIUX Tutomansx. OmgHako,
¢duTodaru TOI TPYIIIBI OKA3BIBAIOT 3aMETHOE BIUSHUE HAa COCTOSHHE JIEPEBbEB, CHIDKAS UX TPUPOCT,
YCTOMYUBOCTh K BpeAUTENSIM W Oone3HsiM. V3 muctorpeizynmx (utodaroB HamOoJblee 3HAYCHHE
B HCCIEeIyeMbIX Jiecax MMeeT HemapHbiii menkonpsa (Lymantria dispar L.). Dtot Buag Bpeautens
Han0oJiee OMmaceH 1 MUPOKO PACIIPOCTPAHEH CPENU JTUCTOTPHIZYINX HACEKOMBIX. OYaru ero MacCoBOro
pa3sMHOXKEHUS] TIEPUOANYECKH BO3HHKAIOT B OepesoBwix siecax ['HIIIT «bypabait». C 2009 roma Ha
TEPPUTOPUH TTapKa HENMApHBINA IIETKOMPS OTMEUEH Ha TUIomaay 245 ra, CO CTENEeHBIO TOBPEKICHHUS
npesocroeB 15-20%, B 2011 rogy Ha 202 ra B 3omoto00opckoM 1 bynanauHckom gecHuuecTBax, B 2013 u
2014 rogax — Ha momaau 100,9 ra B MUpHOM JIeCHHYECTBE, OJTHAKO CTEIICHb O0bEAaHMsI HE TIPEBHIIIACT
20%. Ilnomaas oyara Ha TeppuTropun napka ysenuuuaetrcss B 2015 rony u cocrasuster 381,8 ra, a
B 2016 roxy ona pasusierca 301,4 ra. B 2017 rogy miomanas, Ha KOTOPOM BpEIUTENh MOBPEKIAET
Oepe30BbIe APEBOCTOU, COKpamaercs 10 145,6 ra, B 2018 — no 44,7 ra, a B 2019 ona cocrasmser 33,1 ra.
B nocnennee Bpemsi moBpexI€HUS BpEIUTEIEM Ha TEPPUTOPUH TIapKa B CpeHeM He mpeBbImaroT 10%,
MIOSTOMY HYXXHO TPOJIOJKATh BECTH HAI30p M yUeT.

Ouaru WHBIX BpeauTenel (COCHOBBIN MOIKOPHBIN KJIOI, XPYIH, IIUIIKOBAas CMOJIEBKA, 1MO0OEro-
BBIOHBI, PA3JIUYHBIC BUIBI MOJICH, TyOO€IBI M IPYTHE) BCTPEUAIOTCS 3HAYUTEIBFHO PEXe, XOTS HE BCE U3
HUX OTMEYAIOTCS B CAHUTAPHBIX 0030pax.

B nacaxxnennsx BopoBckoro yiecHOro MaccuBa, TUKOIUIOOBBIE €CTECTBEHHO MPOU3PACTAIOT MO
TI0JIOTOM COCHBI, KaK €IMHUYHO, OMOTPyTIIaMu, TaK ¥ HEOOJIBITUMH KypTHHAMH. JleconaronornieckumMu
o0cIIeIOBaHHSIMH, TTPOBEACHHBIMU B HAIIMOHAIFHOM MPHUPOIHOM TapKe, Ha JUKOTIIIOAOBBIX PACTEHHSIX
OBLTH BBISIBIIEHBI clenyroniue ¢putodaru (cM. Tadbnuuay) [4].

®dayHa BpeAHBIX HACEKOMBIX JUKOILI0A0BbIX CeBepHoro Kazaxcrana

Bun pacrenns Bun nHacexomoro Berpeuaemocts Crener
TIOBPEKIACHU S

Crataegus altaica Aporia crataegi L. + Cnabas
Cerasus vulgaris Curculio cerasorum Herbst. ++ CunbHast
Cotoneaster melanocarpa Torymus druparum Boh. 4+ CunbHast
Viburnum opulus Galerucella viburni Payk. + Cpennsist
Hippophae rhamnoides Rhagoletis batava Hering. + CuubHast
Padus racemosa Yponomeuta evonymellus L. ++ Cpennsis
Rosa acicularis Megastigmus aculeatcus Swed. ++ Cpenusist

Ilpumeyanue: + — penko,++ — nepuoanyecky, +++ — gacro.

OnHoii U3 MpUYMH OCJIA0JICHNS U YChIXaHUS Jieca ABISIOTCS 0oe3Hu. Pa3Butuio oyaros OonesHein
YacTO MPEAIIECTBYET CHM)KEHHE YCTOWYMBOCTH HACAKJCHWH, BBI3BAHHOE CaMBIMU pPa3HOOOpa3HBIMHU
npuurHamu. VcciaenoBaHus 1O BBISIBICHUIO HACAKICHUHM C HAPYLICHHOW YCTOMYMBOCTBIO IIOJ BIIUS-
HUEeM OOJIe3HEW, OmpeeNicHHe THIAa U XapakTepa, JAaBHOCTU MOPAXECHUs, OOHApY)KEHUE YCIIOBHIA,
CIOCOOCTBYIOUINX Pa3BUTHIO 00JIE3HEH, U BUIOBOIM COCTaB BO30yaHUTENeH HEOOXOAUMBI ISl TIPOTHO3A,
C IICNIBIO MIPUHSATHS PEHICHUI O IEeTIECO00Pa3HOCTH JIECO3AMUTHBIX MEPOTIPUATHH [2].

HaTeppuropun napka 6akrepuanbHas BOJsTHKa Oepe3bl pacpocTpaHeHa B 0epe30BbIX HACAKICHUSAX,
KaK B €CTECTBEHHBIX JPEBOCTOSX, TAaK U B KyJbTypax. Ouaru GakrepuaibHON BOISHKH, HaunHas ¢ 2011 r.,
IPUCYTCTBYIOT B O€PE30BBIX IPEBOCTOSX Mapka exxerogno: 2011 —1041,2,2012 -4380,2,2013 - 6462,6,
2014 - 6340,0, 2515 —5956,9, 2016 — 5828,3, 2017 — 5705,3, 2018 — 5910,9 ra. [1o nanuem 2018 roxa
B o4arax mpeoonamaer crnadas creneHb pazutus 6onesnu (30%) — 5747,5 ra. Cpennsst crenenb (30—
50%) — peructpupyercst Ha mwiomaau 160,9 ra, cunpHas crenens (6onee 50%) — Ha 2,5 ra.
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B pesynbrare npoBeneHHBIX MCCIEI0BAaHUI COCTaBIIEH CIHUCOK BUJIOB ahuiuioopoBbiX rpuloB,
UX pacopelesieHne Mo cyOcTparaM M 3KOJIOrMuYecKasl MPUYpPOYEHHOCTh. BONBIIMHCTBO BBISBICHHBIX
BUJIOB OTHOCATCS K carnpoTpodam. [Tapasur cocusl Porodaedalea pini u camporpod Cerrena unicolor
OTMEYEHBI BO BCEX 00CIICIOBAHHBIX JICCHHUECTBAX (PUCYHOK 1).

a §)

Pucynok 1 — Adpunnodopossie rpudsl, pacpoctpanenusie B necHrmuecTBax [ HIII «bypabait»:
a — Porodaedalea pini; 6 — Cerrena unicolor

[Taroren Porodaedalea pini (cocHoBast ryOKa), BBI3BIBAECT MECTPYIO SAPOBYIO CTBOJIOBYIO THHUJIb.
BerpedaeMocTh IepeBbeB € IUIOAOBBIMH TEIaMU BO30YIUTENS B OUEHb CYXOM COCHSIKE — 2,6, B CyXOM
cocHsike — 1,9, B cBexxeM cocHsike — 2,0 1 Bo BiaxkHoM — 1,3%. Uem cTapiiie IpeBOCTOM, TeM OoJbIIee
KOJIMYECTBO JIEPEBHEB MOPAXKEHO CTBOJIOBOM T'HUIIBIO. B CyXHX yCIOBUSIX MpPOU3pacTaHMsl IUIOIOBBIC
TeJa COCHOBOW T'yOKM oTMeueHbI Ha JepeBbsix B III kmacce Bo3pacra, B cBexux — B IV. K VII knaccy
BO3pacTa KOJIMYECTBO TAKHUX JCPEBbEB YBEIMUMBACTCS B 4—5 pa3. YBennUeHHEe peKpeallMOHHbIX HArpy30K
OKa3bIBa€T 3HAUMMOE BIMSIHHE Ha PACTIPOCTPAHEHHOCTh JAEPEBbEB CO CTBOJIOBOM rHUIBIO (F-kpuTepuii —
5,33 u p-3nauenue — 0,04).

[Togpoct u camoceB COCHBI MO TOJIOIOM Jie-
PEBBEB U HA MIPOCEKAX B MPUPOTHOM MapKe Mopaka-
10TCA OOJIE3HBIO XBOU — CHEKHOE IIIOTTE U OOBIK-
HOBEHHOE IIOTTE, BO3OYIUTENIIMU KOTOPBIX SIBIISI-
forcs Tpubsr Phacidium infestans u Lophodermium
pinastri, Lophodermium seditiosum (pucyHok 2).

MakcuMalbHBI  yIIepO JIECHOMY XO3SHCTBY
BpeAUTEIN M OOJIE3HU HAHOCST TOTJAA, KOTJAa O4aru
UX PACIpPOCTPAHEHUS BBIABISIIOTCS C OMO3JaHUEM,
MO3TOMY HEOOXOIMMO OCYHIECTBIIATH MOCTOSIHHBIN
MOHHUTOPHHT, TO3BOJISIOUIHNI HE TOJIBKO BO BpeMs 00-
Hapy>XUThb UX O4Yaru, HO ¥ CBOEBPEMEHHO Ha3HAuaTh
JIECO3aIIUTHBIE MEPONPUATHUS, BHIOUPATh UX OMNTHU-
MaJbHBIA BapUAHT C YYETOM KOHKPETHBIX YCIOBUH.

CoBpeMeHHOE COCTOSTHHE JieCHOro  (oHaa
['HITIT «bypabaii» 3aBUCUT OT JEHCTBUS €CTECTBEH-
HBIX ()aKTOPOB M PE3yJIbTATOB XO3SHUCTBEHHOMW JIesi-
TeNbHOCTU. BeneHue xo3diicTBa B Jiecax IMapka

Pucynok 2 —
'HOH}KHO HpeCHeHOBaTB IIOBBIIICHHE HX HpHpOHOOX- HOBPC)K,I[GHI/IC TIoApOCTa COCHBI CHEXXHBIM IIIOTTE
paHHBIX CBOMCTB. [lelicTBEHHas cucTeMa Jecorma- Ha POCeKe B BOPOBCKOM JIECHUUECTBE
TOJIOTUYECKOTO MOHUTOPUHTIA, ITO3BOJIUT MOJYYUTh I'HITIT «bypabaii»
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JOCTOBEPHYIO U TIOIHYIO HH(POPMAIHIO O COCTOSIHUH JIECOB, CIeNIaTh HAICKHBIN MPOTHO3 MOSIBICHHS 1
Pa3BUTHSI 09aroB BpeANUTENEH U 00JIe3HEH, NX JMHAMUKH, YTO TIOBBICUT AP PEKTHBHOCTH, CHU3HT ITOTEPH
Y HEPAIMOHAJIBHBIE 3aTPaThl B JIECHOM XO35HCTBE.
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OVERVIEW OF THE SPREAD OF PESTS AND DISEASES OF THE FOREST
IN THE STATE NATIONAL NATURAL PARK “BURABAY”

Ye.P. VIBE, O. S. TELEGINA
KazSRIFA, Shchuchinsk (Kazakhstan)

Summary. The article presents research materials and reviews of forest pathological examinations conducted
on the territory of the state national natural park “Burabay” for 20 years. As a result of forest pathological
monitoring, it was found that the most dangerous pests in the park are pine lappet, nun moth, gypsy moth and
the disease — bacterial dropsy of birch. It is necessary to carry out constant monitoring not only in time to find
their center, but also promptly appoint forest protection activities, to select their best option based on specific
conditions and park protection regimes.

Keywords: national natural park, forest pathology monitoring, pests, diseases, area.
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CUBEPC AJIMACBIHBIH
MAHJA BOJYbI MEH ®UJIOTEHUACHI

K. K. AIEMCEHTOBA
«“Tapbararait” M¥TII» PMM, IIKO, Ypxap aynansl, Ypxap aysuisl (Kazakcran)

AnHoTauus. Makanana TapOararail TaybIHBIH TapWXW KYHIBUIBIFBI, TeOTpadUsUIBIK OPHBI, Xep Oemepi
KACHETIHE XUMHUSIIBIK, TEOJIOTHSIIBIK, THAPOIOTHSIIBIK EpeKIIeTiKTepiHe, KITMMaThl, TAOUFAT 30HACKHI, OCIMIIKTED
MEH JKaHyapjap JYHHECIHIH OalIbIFBI, OCBI KYHT€ NEHiHTI 3€pTTEreH FalbIMAap MOJCIIeTeHIeH, MaHFa3Ibl
TapOararaii eJIKeCi aJIMaHBIH «TapUXH OTAHBDY €KEHIIT] FRUTBIMHU TYPFHIAA KapaFaH.

Tyiiin ce3nep: TapOararaii, CuBepc ammacsl, Y pxkap, Tacray.

TapOararaii eHipl KIMMaThIHBIH KOHTHHEHTTIT TeMIEpaTypaHbIH T€3 aybITKbIN, ayaHbIH KYpFakK
OOJIBIM, KaybIH-IIAMIBIHHBIH a3 JKayaThbIHIBIFBIMEH alKbIHAATabl. AyIaH KIMMATBIHBIH MYHIAH 00Ty
ce0eb1, MyXHUTTap MEH TEHI3JIEP/CH aJbIC KAIIBIKTHIKTAa OpHAJIacybIHa OaitnaHbicThl. CoHOal-aK Ke3-
KEJITeH KJIMMAaTKa KOPIIiJIeC )KaTKaH alMaKTap/IbIH /1a xkep Oeaepi ocep eTesi.

XKanmmer Ypkap aymaHbIHBIH JKa3bl BICTBIK, KBICHI CYBIK, KaHTap albIHIAFbl OpTa TEMIIEpaTypa
—22, =30 °C, an xa3aplH opTackl miae aieiHaa +25, +35 °C. XKbU1ablK KaybIHHBIH OpTa MeJIIepi
200-300 mM-11 Kypaiibl. XKaybsIH-IIAITBIH MOJIIIEP] TYCIMIHIH KOIT MOJIIIIEpl KbIC ME3TUTiHAE Tycei [6].

Omnryctik erpicTan ContycTik 6aThiCKa Kapai sxep OefepiHeri TonbIpak KaOaThIHBIH OPTaJIbIK
0eJIiri CapFBUITBIM TOIBIPAK KaOaTbIMEH, ajl Tay OeTKeWiHe >KaKbIH Kapaid Kapa-KOHBIP TOMBIPAKTHI
KabaTmeH epeKIeIeHe ],

TapOararail TaybIHBIH €TET1HAE KUBIPUIBIK TAaCThl 003 KBI3BUI-KOHBIP TOMBIPAKTapJa TOOBUIFBI
apaJac op TYpJi MIeNTECIH 6CIMIIKTEp OpbIH anaabl. TapOaraTaiIpH ociMIIK Oemieyl TOOBUIFBI apajiac
9p TYpJIi MIeNTEP, KUBIPIIBIK TACThI 003 KbI3BII-KOHBIP TOMBIpaKTa ocei. Tayma OipHere oCiMIiK KoHE
TonbIpak Oenaeynepi 6ap, 1400 M OMIKTIKKE ACHiH Tayibl KbI3BUI-KOHBIP, TAyJIbl Kapa TOIbIpaKTapaa
003161 OeTereni gana 30Hackl, onaH korapel 1400—1700 M meHreiae Kapa TOMBIpAK TOPI3I MIBIMIBI-
MIATFBIHABIK TOMBIPAKTap1a CyOabIIUIIK )KOHE alIbIIUIIK IIAJIFBIHIAP ©CKSH 30HAJIap OPbIH ajiajibl.

AynaH xepiHiH OaThICBIHAH HIBIFBICHIHA Kapai CO3BUTBII KaTKaH TapOaraTaii TaybIHBIH Y3bIHIBIFbI
300 makeipbiM, eHi 30—50 makeipbiv mamaceiaaa. Ex ouik msiabl Tactay 2991 m aeitin xereni [6].

TapOararail TaybIHBIH TapUXU KYHJBUIBIFBI, T€OTpaUsIIBIK OPHBI, XKep Oenepl KaCHeTiHE XUMHMSI-
JIBIK, T€OJIOTHSUIBIK, THAPOJIOTHSUIIBIK €PEKIIETIKTepIHe, KITUMAaThI, TAOUFAT 30HACKI, OCIMJIIKTEp MEH Ka-
HyapJap JYHHECIHIH OailsIbIFBIH aiiTa Kene: «Ackap tay TapOarartaii Oaypaiibl aiMa MEH Tay IIBIMBLI-
IBIKTBIH «TapUXU OTAHBI» €KCHI FBUIBIMH TYPFBIA OCBI KYHIe JEHiH 3epTTEreH FalbIMIapMeH JIoJIe-
neHreH. bip ke3re kKapamaiibiM, Oipak OYKiI oJIeM YIIiH ©31HAIK MoH1 6ap, OyJ1 ©CiMIIKTEp KaTaphbl OCHI
TapOararaii Taysl eTerinie Oyp >kaphlr, dJeMre Tapairanbl MM (1-cyper).

Kasakcran kasip jie anemieri aima araysibiHbIH aprbl arackl-CuBepc anMacsiabil (Malus sieversii)
oTaHbl caHamanbl. J[o7 OCHI TYKBIM €H KOIl TapaliFaH XEMICTi dJIeMIe TapTy €TTi. OJIeMre TaHbLIFaH
anma — O13/1eT1 aJIMaHbIH TeHeTUKaIbIK Oip Typi. On Ypikap aybutbl enal MekeHiMi3 XIX FachIpabiH
50 xpuIIApBI Ka3zak (Ka3aube) Mmocenkeci peTinae naiga 6omeim, Oy apanan 2000 xeut OypsiH Y IIbI
JKibek YKombl eTir, OYTiHT KYHTe IeHiH KYPBIIITai OEpiK Jana XaaKbl ©CIM NIBIKKAHBI TAPUXH KOWHAYBI
0ap MekeHHIH Tarbl Oip OainbiFbl-CruBepc anmachiabiH, (MAlus sieversii) ocer sxepacH Tapanysl OOJIBII
TaObLIaE! [2].

by kyHab1 OaitnbIFbIMbI3bI OipiHii TaHbITKaH iBan CuBepc 1796 xbUTbl KACHETTI Aakesre Keim,
TapOararaii TaybIHBIH Y prKap MaHbIHAA KEPEMET OCII TYpFaH aamaiap/sl kepin «MyHIan anManapabl
eIIKaHIall OHIpJEH Ke3/IeCTIPreH eMECITIH» JCT Ka3blll, OYKII oJIeMre MOJIIM €TKeH. AJIFAIIKbl OUT1Ii
etken MBan CuBepctiH atbiMeH ataisbii, anma CuBepc anmace (Malus sieveérsii) araysina we OonraH.
Ochb1 moniMaemenieH coH KpIprpI3IbIH jka0alibl aiMachl, KbI3bLIT aIMACBIHBIH YIIT TYPi Oenrit 6oms [4].
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1-cypet — Tapbararaii Taysl, 2019 x.Ypsxap aybuist

Cuepc anmacsel (Malus sieversii) 6—8 merpiik OWiKTIKKe JeiiH ecemi. AIIbIK, KyH K31 TyCeTiH
XKepJe Kakchl ocim Oepemi. AkameMuk Aimak JKaHranueBTiH 3epTTeyl OOWbIHINA jkabaifbl aJIMaHBIH
40 Typi 6ap. XKemicTepi xachli, capbl, KbI3bLJI HEMECE OChI TYCTED apalibIK O0sylapMeH O0si1ajbl.

ApXeonorusbIK Ka3z0a KYMBICTAPBIHBIH J197IeNT1 OOWBbIHIIIA, jka0albl aama Typi 0op Ioyipi opra-
neirpiHga eMip cypreH. An KCPO rpiibiM AkaneMusicbl OMOIOTHSUIBIK CO3/1T1 OoMbIHIIA, ka0aiibl aama
aramTapbliHa MeJIepMeH 165 MiH. jxkac 6epiieni.

Taburu aykeimaa CuBepce anMacsl (Malus sieversii) TaHkamapiblK SpPTYPIIUTIKIIEH epeKIIeIeHE .
Taburu epexie xxaranaap1a MopPOTOT USITBIK KOHE OMOTIOTUSITBIK €PEKIIETIKTEPIIH KepeMeT OalTbIF bIH
aHBIKTa/bl. ©O3repin KaTKaH TaOUFU OPTaHBIH 9CEpIHEH opTYpii (akTopiapra: TeMIepaTypaHbIH
e3repyiHe, 3UsSHKECIIEH aypyJapra OediMIeNreH TypMeH KaJblITaCKaHbl aHbIKTAIAbI (2-cypeT) [5].

2-cypet — Cusepc anmacsl, 2020 sxbut Conjar canjaybl ayMarbl

103



Onrtycrik Cibip MeH Auntail SKCHeIMIUACBIHBIH TOPT KblIblHAa Peceiinin ®@nopa aBropsl [Tutep
Caiimon [lammacka 18 xar meH eckepry Xki0Oepir, ocepiMeH, TYKBIPBIMBI YCBIHBUIBIN, OachUIBIMFa
HIBIFAPBUIFaH.

An keHec n9yipiHae Oy aaMaHbl 3epTTey OoiibiHIa KenTereH skyMmbicTapabl Kazak KCP Frutbim
aKaIEMUSICBIHBIH JKEMIC OCipy JKOHE ’KY31M HHCTUTYTHIHBIH OipiHIIi OacuIbIChl O0JIFaH aKaleMUK AWMaK
JKanranues xyprizaii.

Kaszipri Kazakcran sxepinjie kepeMeT aiManapabiH eceTiHairia kepiriiec Kerrait eni 1240 xbuigan
Oacrar ka3blll, ajaMa TYKbIMBIHBIH OCBI )KEpACH TapajFfaHbIH/Ia aiTKaH. Al jkabaiibl anManap 50 mui-
JMOH/IaM JKbUT OYPBIH OCIM, JKep Ky3iHe TaparaH [3].

En Gacth! epexmieniri xabaiibl anMa KyTiM KaXeT eTIel/ i, SFHU OarTar, KOpFar, Kopiiayra Tasar
oK. OHBIH JaMybIH JTapBUHU3MHIH IBOJIONUSIIBIK JaMybIMEH TEHECTipce Ooyaapl. O31H-031 cakrTar,
TaOUFU CYPBINTAJIBII, JKETLUIIN, JaMblIl, Tapaubll oTblp. byn nepekrepre noiiek 6onraH, boranuka uH-
CTUTYTBIHBIH FaJIbIMIAphl QJIEMIIK JAEHIeiie 3epTTen, JAJIEIe FaabIMIapbIMbI3IbIH KOJI JKE€TKI3IeH
KETICTIKTepl JKalbIHAa ¥JITTHIK FaIbIMAAP aKaJeMHTi, OHoIor-FaipiM AliMak JKaHFaiaueB alThI KeT-
keH. O TinTi « AnMaHbIH arackli-AiiMak XKanranuey GuinbMiH Ae mbrapas [1].

2015-2016 xbuts1 Y pKap sxepine kenreH ¢paniry3 6uosnorst Katpun [lekcre TapOararaii TaybIHIaFbI
1200-1600 m TeHi3 nenreitinme opuanackan Cusepc anmaceina (Malus sieversii) seprrey skyMbICTapbIH
JKYpri3in, casxarbiH cunartaasl. OHbIH OacTamMackIMEH «AJIMaHBIH IIBIFY TeT1 Hemece EnemHiH ymak
OarmapsD» aTThl PUIBM TYCIpLIII.

Korpun Ilekcriy aiiTys OoiibiHina keserrekre Cusepe anva (MAlus sievérsii) aramsinan, MogeHu
aJMa araliTapbIHBIH OCIPUIT€H COPTTAPBIH XKaKcapTy YIIiH Kojanyra 0omansl [2].

Tay KpIpaTblHaH TaObUIFAH KYHJBUIBIKTBI T'€HETHUKAJBIK HETI3 FaJbIMAApFa KarThl acep Oepir,
OJIapJIBIH KYII-KITEPiHIH apKachlHIa ©3repicci3 KairaH jxemic aramrapbiHa, 2006 >xputgaH Oacrar
raseIMaap, 2500-re KybIK 3amanayu anma coprrapsiaa JIHK tanmay skacar, 6apiibiK aiMa araiTapbIHbIH
ypnarsl, o1 CuBepc anmachkl (MAlus sieversii) ekenine Tarbl Ko3 KeTKisred [4].

OneMIiK O0TaHUKTED jkabaifbl aTMa aFalTapbIHBIH TEK 27 TYPiH TanThl. AJlaiiia, OlapIbiH )KeMic-
Tepi 1c Ky31HAe TaMak YILIiH NaigalaHbUIMaibl, ajl aFalITapblH ©3/€pl aChbUIaHBIPY KYMbICTapbIiHA
KBI3BIFYIIBUTBIK TaHbITHANIBL. AT CuBepc anmacst (MAIUS SieVersi) oChIHbIH iTiH/IeT] JKaIFbI3 PEKIIEITiK
TYFBI3YIIBI TYP.

e en ranpiMaapsl 0i31eT1 )xadaii aTMa cCopTTapbiHa, TYKBIMBIHA KATThI KbI3BIFYIIBUTBIK TAHBITY/IA.
Ce0eb1, Oyn anma e31H-631 >KaHAPTHIIN, KAacapThIl, JKETUIAIPIN OThIpaTbiH OosiFaHbIKTaH. blcThIKKa
IIBIIAM/IBI, CYBIKKA TO31M/I1, aIMAaHbIH KaHa COPTTapbIH ajlyFa ©Te KoJauisl [3].

Mpicanra anraHjga, aMepukanblH HeBama mratsiabeiH Taburarel 43—45 °C konainel Oonmaca f1a,
aJMa TYKbIMBIH amapblll €ril, MBIKTHI OHIM aiiraH. JKanmbl allTKaHAa aJMaHbIH aHa COPTTapblH aly
YILiH, 013/11H a0aiibl aJIMaMbI3/1bIH TYKbIMBI 9JI€M/IIK KbI3bIFYIIBIIBIK TAHBITY/IA.

Op HOpCEHIH 63 yaKbIThl 00JIabl AEMEKIII, IIET €1 FaIbIMAAPBIH Ka31pri KyH1 anopT ajaMachl eMec,
»abaiibl aliMa KbI3bIKTBIPBII OThIP. ONUTKEH1 arnopT alMachIHbIH Ja apFbl Teri-ka0aiibl aama.

JlepexTi monen peTiHae, AMepuKa FajdbIMIApPBIHBIH OH €Ki JKbUIFa MIApT jKacar, >ka0albl anma
TYKBIMBIH CaKTal KaJly VIIiH YII MHJUIMOH JOJUIap Kap>Kbl OOIyiHiH ©31 OCHIHBIH aiFarbl. SIFHH, Oy
ajMa TapuxTa oJIiJIe aphl Kapail skanracklH Taba OepMeK.

Kannaii 6oiamachlH 3epTTeyllll FalbIM aJaMaapiblH IIbIFapMallbUIbIK KYMBICTapblHA ©31 TyFaH
opTa MEH aifHaJlaHbl KOPIIaFaH Ta0UFAT ePEKIe BIKIMAIBIH TUT130el KolMalpl. MiHe3-KYJIKBI Ja OCHI
KOpIlIaFaH opTara OaillaHbICThI 00T bl IET aiicak apThIK OoJIMac.

A xabaiibl anma Tapuxbl 0 0acTa Ka3ak TONbIpaFbIHAH TaparaHbIH O13/1H Tanai OUTIKTI FajabIM/a-
PBIMBI3 JIoTIeINIen OepreH. Apara Taiaid FackIpiiap Callblil, Oip eIIeH eKIHIII eJIre KONl )KYPreH aama
aramrapsl JKep ImapelH IIBIp alHAIBIN MIBIKKAaH. Osemre taHsuran Cusepc anmaceinbiy (Malus
sievérsii) tapuxsl 1a conait exeni Genriii 60bI oThIp [2].
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NPOUCXOXIAEHUE U ®PUJIOTI'EHUSA ABJIOHU CUBEPCA
K. K. AJIEMCEHTOBA
PT'Y «I'HIIII “Tap6ararait”» BKO, Ypxapckuii patioH, c. Ypxkap (Kazaxcran)
AnHoramus. PaccmarpuBaercs poib reorpauueckoro moJIoKeHusl, JaHamapTHa, KIMMaTa, XUMUYECKHX,

r€0JIOTHUYECKUX, TUAPOIIOTHIECKUX 0COOCHHOCTEH MPUPOTHBIX 30H KHUCTOPUUIECKON POAUHBD s1010K — TapOararast.
KaroueBsie ciioBa: TapOararaii, s6mons Cusepca, Ypxap, Tacray.

ORIGIN AND PHYLOGENY OF THE SIEVERS APPLE TREE
J. K. ALEMSEITOVA
GNPP «Tarbagatay» VKO, Urzhar district, Urzhar village (Kazakhstan)
Summary. The article considers the role of historical values, geographical location, landscape significance,
chemical, geological, hydrological features, climate, natural zones, the richness of the plant and animal world

proved by scientists who studied this region, majestic Tarbagatai is the “historical homeland” of apples.
Keywords: Tarbagatai, Sivers Apple tree, Urzhar, Tastau.
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JAEHAPOXPOHOJJIOI'MYECKHUE NCCIIEJOBAHUA IIMPOI'EHHBIX
IMPOLNECCOB BJIMCTBEHHUYHUKAX PYJTHOI'O AJITASA

E. B. APXUIIOB *, M. A.'VPCKAA *, . B. HOBOKIIIOHOB*

ITHIIIT «Bypabaii», moc. bypabait (Kazaxcran); arhipov.forestfires@mail.ru
2 IHCTHTYT 9KOJIOTUH PACTEHHUH U )UBOTHBIX T. ExarepunuGypr (PD)

AHHoTanus. PaccmarpuBaeTcst BIUSHHE JIECHBIX TIOKApOB HAa TPOIYKTHUBHOCTH JIMCTBEHHHITBI CHOMPCKOH.
ITocne kparkoro aHanmmM3a JAaHHBIX O JIECHBIX TOXKapax Ha TeppuTopuu PymHoro Anras momoOpaHa mpoOHas
TUIOMIAh — Taph-BBIPYOKa JIMCTBEHHHIBI CHOMpCKOW. IIpoBeneHbl AEHAPOXPOHOJIOTHYECKHE WCCIeTOBAHUS
JIECOTIO’KAPHBIX WHTEPBAJIOB, H3YUYEHO BIMSHHUE JIECHBIX TIOKapOB Ha MPUPOCT.

KuroueBblie cjioBa: necHbIE MTOKAPHI, TUCTBEHHUIIA CHOMPCKAs, IEHAPOXPOHOIOTHSA, PAAHATBHBIN MPUPOCT.

Lenbto uccaenoBaHui ABISUIUCH U3yUEHUE TPUPOJIbL, TMHAMUKH, XPOHOJIOTUH BO BPEMEHH JIECHBIX
MI0’KapOB B JIMCTBEHHUYHBIX Jecax Bocrounoro Kaszaxcrana.

B 3agaun Bxoauau 0030p JAUTEpPaTypHBIX UCTOYHUKOB MO XPOHOJIOTMH BO BPEMEHHU JIECHBIX IIO-
’KapoB B JIMCTBEHHUYHBIX Jiecax Bocrounoro Kazaxcrana; aHanu3 JaHHBIX O JIECHBIX MOXKapax Tpex
JIECOX035IMCTBEHHBIX yupexaeHuid Pynnoro Anras ¢ 1992 no 2017 rox; BeISIBIEHUE JECONOKAPHBIX WH-
TEPBAJIOB B MEPECTOMHBIX HACAKICHUSX JINCTBEHHUIBI CHOMPCKON Ha PymHoM AnTae ¢ mpuMeHEeHHEM
METO/IOB JICHIPOXPOHOIOTHH.

JlaHHBIE O TIOCJIETIOKAPHON YCTOMYMBOCTH JCPEBBHEB M JICCHBIX (DOpMAaIuii B I1€JIOM BaXKHBI IS
OIEpaTHUBHOIO IMPOBEIEHUS JIECOXO3IMCTBEHHBIX MEPONPUSATUI M0 MUHUMHU3ALUU IOCIETNOKAPHOTO
yiep6a. [1pu mianupoBaHUM MPOTUBOMOXKAPHBIX JIECOXO3SICTBEHHBIX MEPOIIPHUATHI BOZMOXKHO TNPH-
MEHEHHUE XPOHOJIOTHH APEBECHBIX Kouell. B HacTos1iee BpeMs 1eHIPOXPOHOIOTHYECKUE METO/IbI IIIUPO-
KO MCTOJIB3YIOTCS JJI U3yYEHUS IPOCTPAHCTBEHHO-BPEMEHHON TMHAMUKH JIECHBIX IKOCUCTEM U PEKOH-
CTPYKUHHU (aKTOPOB BHEILIHEH cpenbl 3a JUIUTEIbHbIe MHTEPBAJIbl BPEMEHU U C BHICOKMM BPEMEHHBIM
pa3peleHueM. YHUKaIbHOCTh JEHAPOXPOHOIOTUYECKUX METOOB COCTOUT B TOM, YTO OHU MO3BOJISIFOT
OLICHUBATh OTHOCHUTEJbHBIM BKJIAJ PAa3IMYHBIX (PAKTOPOB, KAK €CTECTBEHHbIX, TAK U aHTPONOTCHHBIX,
KOTOpBIE OKa3bIBAIOT BIMSHUE HA U3MEHEHUE U TPAaHC(HOPMAIUIO JIECHBIX SKOCUCTEM M YCIIOBHM OKpY-
xaromieu cpensi [ 1, 2].

[lepBrie 3HauuTENbHBIE PAOOTHI ACHIPOXPOHOIOTHUECKOTO COAEpPM aHHUsS MOSBHIMCH BO BTOPOM
nosioBuHe XIX cToneTus, Hampumep, paboTel amepukanckoro jJecoBona Jl. Kroxmepa (1859), pycckoro
knumarosiora @. IlIBemosa (1892). OmHako ocHOBaTelieM JACHAPOXPOHOJIOTHHU IO TMPaBy CUUTACTCS
amepukanckuii actponom A. E. Douglass [3].

JIpeBeCHO-KOJbIIEBass XPOHOJIOTHSI TIPEJICTABISACT COOOW TUCKPETHBIH BPEMEHHOUW Pl AJIUTEITb-
HOCTBIO OT HECKOJIBKHX JIET O MHOTHUX THICSAYENIETUH, XapaKTepU3yIOIIUi TOT UM MHOU MOKa3aTellb
TOIMYHOTO MPUPOCTA, (PU3UKO-MEXaHMUYECKUE CBOMCTBA, aHATOMHUYECKYIO CTPYKTYPY U XMUMHUYECKHIM
COCTaB JPEBECUHEI [6].

B pe3ynbrare 00paOOTKM JaHHBIX O JIECHBIX TMOXapax ObUIO YCTAaHOBJICHO, YTO HAMOOJbBIIIEE KO-
JIMYECTBO JIECHBIX NokapoB npousonuio B KI'Y «Punnepckoe JIX» — 289, a npoiiaeHHas noxapamu
miomaas paBHa 1815,217 ra (pucynku 1, 2). B KI'Y «IIuxtoBckoe JIX» mponsomnnio 52 1ecHbIX moxkKa-
pa, a IiIom@aap, IpoiaeHHas noxapamu, coctasuia 330,9 ra. B 3anagHo-Antaiickom 3arioBEIHUKE 3a
YKa3aHHbBIN epUo MPOU301LI0 2 ciaydas 3aropanus miomaasio 0,002 ra. [IpuHsATO peiieHre npoBecTr
uccaenosanus B JIX PymHoro Anrasi B 3aBUCHMOCTH OT 3aHMMAaeMOM TUIOMAIU (Ta) HACAKICHHUH JTH-
CTBEHHHIIBI CHOUPCKOM:

1. 3amagno-Anraiickuii [ocynapcTBEHHbBIA MPUPOAHBIN 3aIIOBEIHUK, /1€ TUCTBEHHUYHBIE Jieca 3a-
Humatot 7 610 ra (15,5% ot necnoro ¢onna).

2. KT'Y «Punnepckoe JIX» — 5 594, 8 ra (2,8%).

3. KT'Y «IluxroBckoe JIX» —4 021, 2ra (9,9%).
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Pucynok 1 — JluHamuka KOIMYECTBA JIECHBIX TOXKAPOB
110 TPEM HUCCIIeyeMBIM JIECOX03MCTBEHHBIM yupexaeHusM PynHoro Anras 3a 1992-2017 ronst

Pucynok 2 — Jlunamuka miomaei JJeCHbIX oXKapoB I
0 TPEM HCCIEAYEMBIM JIECOX03IUCTBEHHBIM yupexkaeHusM Pyanoro Anras 3a 1992-2017 roxst

B pesynbrare noneBbIX U3bICKAaHUM U B COOTBETCTBUH € COCTABIEHHBIM MapLIPyTOM UCCIIEIOBAaHUM
B BhIene 108, 42 kBaprana Kegposckoro necuudectsa KI'Y «IluxtoBckoe JIX» Obl1 mogo06paH yuacTok
rapu-BbIpyOKH JINCTBEHHUIIBI CHOMPCKOI Ha BbicoTe 1564 M Hax yp. M., rae B 2008 roxy ormeyascs mo-
’Kap HeycTaHOBJIeHHOU cuibl. Ha nanHoM yuacTke Obuia 3anoxena npooHast miomaas (IIT) (pucyHok 3,
Tabnuua 1), MpoBeAEHO CHATHE TaKCAIlMOHHBIX MoKa3aresel (Tabiauna 2) 1 cieflaHo ONUCaHHE.

Pucynox 3 — AGpuc 1 GpoTo nmpoOHOH mIoIaan
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Tabnuma 1 — KoopauHater abprca mpoOHOM TII0Iaan

JIunus Jnuna, m AsumyT Pym6 BryTpenuuii yron
1-2 45,1 13°36 CB:13°36 250°34°
2-3 28,2 303°01° C3:56°59’
244°38°
3-4 39,1 238°23° 103:58°23°
250°05°
4-5 35,8 168°18° I0B:11°42°
254°53°
5-6 10,7 93°25° 10B:86°35°
244°37
6-7 30,8 28°48’ CB:28°48’ 131°39°
7-8 21,8 77°09 CB:77°09 64537
8-1 35,7 192°32° 103:12°32° 358°56°
Ipumeuanue. Tlonoxerne u pensed — ckiroH — FOB-10°, FO3-30°.
Tabnuua 2 — TakcannoHHast XapakTeprcTHKa (B epeBojie Ha 1 ra)
s Cpennue CymmMa 11t 3amnac, M° KomnmuecTtBo nepeBreB
3 < = = | cevennii, M s
1] 1) ) S () T
- E S = = o o = = < o = o
Sl 8| = S| ] 5] % = | 8| E|] & |%| =|5 e s
a = = o Q = = = = O = o = o =9 =~
| 21| 8 S| 2| E| 3| | 8|5 E|ls|=|5& 5 s
Z ™ B aa) aa) = = = = Q = = = @) = =
I | JIx | 10JI | 172 | 12,2 | 249 | 2,12 | 6,21 | 0,21 | 3 |JICA | 13 | 38 | 7 42 120

Moapoct — penkwuii. Kenp, 6epésa, nucTBEHHUIIA, TUXTA, OCHHA.

IMoasiecok — criupesi, )KUMOJIOCTh TaTapcKasi, MUIMIOBHUK UYEPHBIM, CHOMpKa anTaiickas, psOouHa
cuOUpCKasl.

AK.HL.II. — 31aKku, pa3HOTpaBbe: KynajbHUIIA alTalcKas, BOJIOIYIIKA 30JI0TUCTasA, KACATUK JKEJIThIN
U CUOUPCKHMA, KUTIpEH, BOAOCOOpP CHOMPCKUM, JJOMOHOC, KOCTSHHUKA, TOPOIICK JIGCHOW, STPBIITHUK,
JWIINS KyapeBarasi, He3a0y/IKa JieCHasl, 3MEErOJIOBHUK KPYITHOI[BETKOBBIN, UEPHHUKA, MXH.

Oco0eHHOCTH cocTaBa, BO3PAcTa, NOJHOTHI — rapb — 2008 1. ['apb yacTUYHO 3apacTaeT OCUHOU U
0epé30il, MOAPOCT XBOMHBIX MOPOJI BCTPEUALTCS AMHUYHO. 3aXJIaMJICHHE y4acTKa cpe/iHee, B OCHOBHOM
BaniexkHUK. KonmnuecTBo mHel Ha ipode — 35.

[Tocne cHaTUS TakcalMOHHBIX Moka3areneid u onucanus 111 ¢ nenpro npoBeneHus: ASHAPOXPO-
HOJIOTHYECKOTO aHaJIn3a MUPOJIOTHYECKOW CHTyaIluu B MPOILIOM ObutH oToOpaHbl 30 CIUIIOB ¢ MHEH
JUCTBEHHHUIIBI cruOupckoit. Cxema oTOOpa 00pas3IoB mpeacTaBieHa Ha pucyHke 4. Jlis cocTaBieHUs

Pucynox 4 —
Cxema oTOopa 00pa3ioB
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Pucynox 5 — OT6op 3kcriepuMeHTaIbHBIX 00pa3I0B I aHAIHN3a

JIPEBECHO-KOJIBIIEBON XPOHOJIOTHUH T10 KMBBIM JIEPEBBSIM JIJIs1 TPOBEICHUS TEPEKPECTHOTO TATUPOBAHUS
MIPU TIOMOIITY IPUPOCTHOTO OypaBa otoOpaHo 30 06pa3iioB (PUCYHOK 5).

[IpoBenenHs! mpeaBapuTENIbHAS JATUPOBKA M MAapPKUPOBKA TOJUYHBIX KOJICI] B TpEAesiax KaxKIoTo
paguanbHOrO HANpPABICHUS MO MHUKpocKoroM mpu 20—40-kpatHom yBenudeHuH. J[atnpoBka u map-
KHPOBKA KOJICI] HAa3bIBACTCS MPEIBAPUTEIHHOM, TaK KaK JATUPYIOTCS M YIUTBHIBAIOTCS JIMIIb BUIUMBIC
koubIta. [1pu TakoM yBEeTMYEHUH BBISBIISLTMCH JJOBOJIBLHO TOHKHE KOJIbITA, COEPKAIIHE 2—3 CIIOS KIETOK.

JlaTpoBKa ¥ MapKUPOBKA KOJIEI] MPOBOAMIIMCH ITyTEM HAHECEHHsSI Ha TIOBEPXHOCTH OMPECIEHHBIX
OTMETOK TPH TIOMOIIM KapaHjamia W TOHKOW Wbl TouykaMu Wiau YriIyOJIeHUSIMA MapKHpOBaIach
MMOBEPXHOCTh KaXKJIOTO JIECSATOTO IO CueTy Kosbla. OHON TOYKON WM yIITyOJIeHHeM MapKHpPOBAJIUCH
KOJIbIIa, CPOPMUPOBAHHBIC B TOJT OKOHYAHHUS KKJIOTO KaJICHIAPHOTO JECATHICTHS, IByMsI TOYKAMHU — B
TOJl OKOHYAHMSI KK10TO msaTuAecaTuiaeTus (konpia 1950, 1850, 1750 rogoB u T. 1.) ¥ TpeMs TOUKaMH —
B Iojl OKOHYaHUs Kaxxaoro cronetus (kombia 1900, 1800, 1700 rogos u T. 1.).

[To momy4yeHHO# TPEeBECHO-KOIBIIEBON XPOHOJIOTHH JKUBBIX JIEPEBbEB (KEpHAM) B MPOIIECCE JIaTH-
POBKH MOCTPOEH TpaduK /Tl MPOBEIACHUS IEPEKPECTHOTO TaTUPOBAHUS 00pa3oB (PUCYHOK 6).

Pucynox 6 — JpeBecHO-KONIBIIEBast XPOHOJIOTHS KUBBIX JIEPEBHEB

[Tocne natupoBaHUs TOAUYHBIX KOJIEI MO chujiaM (PUCYHOK 7) APEeBECHHBI OCYIIECTBICHA Iepe-
KpECTHAsI JaTUPOBKA MHIWBUIYaIbHBIX XPOHOJIOTUMN, TIOTYYEHHBIX B PE3ybTaTe U3MEPEHUS IHUPUHBI
TOIMYHBIX KOJIEIl C ATAJOHHOM IpeBEeCHO-KOJIbIIEBOW XpoHonoruen (pucyHok 8). IlepekpéctHas natu-
POBKa — 3TO CPaBHEHHE PUCYHKOB KOJIEI Y PA3ITUYHBIX JIEPEBHEB U BHIOOP TOUHOTO MECTa, I7e Hal1eHo
COOTBETCTBHUE B XapaKkTepe U3MEHUMBOCTH IMOKa3aTellel paaralbHOTO IPUPOCTa MEXIY paccMaTpHUBa-
€MBIMU 00pa3iiaMy. DTOT 3TaIll MO3BOJIMUI BBISIBUTH HAPYIIEHUE CUHXPOHHOCTHU B Tpefiesiax OTAEIbHBIX
BPEMEHHBIX HHTEPBAJIOB U TEM CaMbIM OIMPEIEIUTh TOYHOE MOJI0KEHHE JIOKHBIX U BBITIABIINX KOJIEIl.

109



Pucynok 7 — KamepanbHast 00paboTka 0Opa3iioB

Pucynox 8 — IlepekpécTHoe natupoBanue oOpasIoB.
ToHKast — TMHKUS MacTep-XpOHOJIOTHSI, KUPHAs — 00pasel] isl MepeKPECTHOTO AATHPOBAHUS

Ha monepeunsix onungoBaHHBIX CITUIAX JIUCTBEHHUIIBI CHOMPCKON BEIOMPATNCH paiiaibHbIC Ha-
NpaBJICHUs, YTOOBI HAa CTaTUM U3MEPEHUS ONPEACTUTh BIUSIHNE (PAKTOPOB, HAPYIIAOIINX HOPMATBHBIN
XOJl pupocTa. BriOupanucy ofuH WM JIBa payca, BIOJIh KOTOPHIX MPOBOAMIACH JIMHUS B HAIlPaB-
JICHWW OT CEPJALIEBUHHOTO KOJIbIA /IO BHEIIHEH MOBEPXHOCTH CIMJIA, TaK KaK Y MOMEPEYHBIX CITHIIOB,
CoZIeprKalIMX MHOTO ITyCTOT ¥ THHJICH, HEBO3MOXKHO BBIOPATh MpsIMbIE HAIIpaBIeHus . [[puxoauinocsk n3-
MEPSATH KOJIbIIA BIOJIb U3BMIIMCTON KPUBO, BHOCS TIOTIPABKH B PE3YJBTATH 3aMEPOB B CBSI3U C HEPABHO-
MEPHOM MIHUPUHOM KOJIbLA IO OKPYKHOCTH CTBOJIA.

Merton nepeKkpECTHOM TaTHPOBKH TO3BOJIMI TPOU3BECTH OTHOCUTEIBHYIO M aOCOJIOTHYIO JaTH-
POBKY BpeMeHH (hOpMHUPOBaHHUS CIIOEB TPUPOCTA IpeBecHHbl. OTHOCUTENbHAS JaTUPOBKA 3aKIII0YAIIaCh
B OIIPENIEJICHUH TIap KOJICIl y CPaBHUBAEMBIX 00pa3lloB, KOTOpPhIE C(HOPMUPOBAIUCH B OAMH U TOT K€
roll, HO KaJleHJapHas nara Obuta Hew3BecTHA. OHA MO3BOJIMIIA OINPEEIIUTh Ha CKOJIBKO JIET TO3HEE
WIM paHblie ObUI0 cpyOsieHOo (MM MOruoiI0) TO WIM UHOE JIEPEBO 10 CPAaBHEHHIO C IPYIMM Ha OCHOBE
noacy€Ta pa3HUIbl B Togax (OPMHUPOBAHUS IOIKOPOBEIX Kojell. boree Toro, ecim moaKopoBoe KOJIbIIO
COXpaHMIIOCH (3TO YCTaHABIMBAJIOCH MMyTEM TIIATEIHHOTO W3yUEHHs BHEITHEW MOBEPXHOCTH 00pa3ia u
oOHapyKeHHs Ha HEW OCTaTKOB KOPbI U J1yDa), TO ONpeaessics ce30H pyOku uiu rudenu nepesa. Ha-
pUMED, €CITU MOJJKOPOBOE KOJIBIIO MOTHOCTHIO HE CPOPMHUPOBAIOCH, TO THOEIH JepeBa MPOU30ILIa B
TEUEHHE TIEPHO/Ia POCTA, T.€. B JIETHHUE MECAIbI. AOCOIOTHAS TaTUPOBKA ITOKa3aj1a TOYHOE ONPEACIICHHE
KaJICHJJAPHOW JaThl BCEX TOAMYHBIX KOJIEI] y HCCIEAYEMBIX 00pa3IioB.

B pesymbrare moiydeHHBIX JaHHBIX OBUIM YCTAHOBJICHBI NIAThl TOCJIEAHHUX KOJIEI] Ha CIHIIaxX
(pucyHOK 9), T.€. 1aThl, KOTAA IEPEBO MO KAKUM-TUOO0 MPUIHMHAM MPEKPATUIIO POCT.

BaxxapIm 11€c000pa3oBaTeIbHBIM (DAaKTOPOM, OTIPENIEIISIONIUM COCTOSIHUE U TMHAMHUKY JIECOB, SIBIISI-
I0TCS JIeCHBIE Mokaphl. OIeHKa KaJIeHIapHBIX JIET MPOILIBIX MTOKApOB, OCHOBAaHHASI HA 00pPAaTHOM cUETe
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PI/ICYHOK 9— I[aTI/IpOBKa roga (I)OpMI/IpOBaHI/IH IIOCJICAHCIO KOJIblla CITMJIOB

TOIMYHBIX KOJIEL OT MOAKOPKOBOTO KOJIbIIa, KOT/Ia ToJl 00pa30BaHus €ro TOYHO U3BECTEH, /10 MOKAPHOTO
1IpamMa IUpoKo pacrnpocTpaHa. C MOMOLIBIO 3TOM OLIEHKU ONPEAENSIIUCH CPOKH, TOBTOPSIEMOCTD U pac-
MIPOCTPAHEHHE MOKAPOB. Y YUTHIBAIOCH, YTO MHTEHCUBHBIE IT0XKAaPhl BHI3bIBAIN 3HAYUTEIILHOE U3PEKH-
BaHUE JPEBOCTOEB, KOT/Ia B NIEPBYIO OUEpe/lb BhINAAalu Hauboiee MocTpaaaBIIne OT MoXKapa AepeBbs.
Kpome Toro, noxkapbl, 0COOCHHO HH30BbIE, CYyIIECTBEHHO U3MEHSIOT pacIlpeesieHHe PUPOCTa 10 BbI-
coTe cTBOJIAa. B HIDKHEN yacTH JepeBa MocaenoXapHblii MPUPOCT MO AUAMETPy OTKIIabIBaeTcs Oosee
MHTEHCUBHO, YEM BBEPX I10 CTBOJY.

B nocnennee BpeMs AeHIpPOXpOHOJIOrHUecKass MHQOpPMALUS HIMPOKO UCHOIb3YETCS B HKOJIOTH-
YECKOM MPOrHO3UpOBaHUH. [IpOrHO3BI, OCHOBaHHBIE HA JAHHBIX APEBECHOTO MPUPOCTA, BBIACISIOTCS
B OCOOBIN KJIACC SKOJOTMUYECKUX MPOTHO30B — JEHAPOXPOHOIOTHYECKHUX. B JIECHOM X034HCTBE Takue
MIPOrHO3bl HEOOXOIUMBI MPH TJIAHUPOBAHUU OXPAHBI JIECOB OT MOXKAPOB M 3aIIMTHI OT BpEAUTENECH U
OoJie3HeH, J1eCOBOCCTAaHOBUTENBHBIX padoT, pyOOK yxo/a 3a JIECOM U JPYTUX BUIOB JIE€COX03SHCTBEHHOM
JeSTeIbHOCTH.

Ha BennunHy roqu4HOro NpupocTa IepeBheB (MM aKTUBHOCTh KaMOUATbHBIX KJIETOK) OKa3bIBAET
BIIMSIHUE OOJIBIIIOE KOJTMYECTBO KaK BHYTPEHHHX, TAK M BHEIIHUX KOMIUIEKCHO JICMCTBYIONINX (PaKTOPOB.
W3 BHyTpeHHUX (aKTOpOB HanOOJbIIEe BIUSHUE OKA3bIBAIOT MOPOAA JEPEBa, HACIEACTBEHHAS WHIH-
BUJyaJlbHAasi H3MEHUYHUBOCTb, BO3pacT U miofoHomenue [1, 2, 4]. 13 BHemHUX (HaKTOPOB HA BETHMUUHY
MIPUPOCTA BIUAIOT KJIMMAaTUYECKHE U IOUBEHHO-TPYHTOBBIE YCIIOBHUS, PUTOLEHOTUYECKHE B3aUMOOTHO-
HICHUS, Pa3HOTO poja KatacTpodsl (oxkapbl, OyperoMbl, HarlaJeHUsl HACEKOMBIX BpEIUTENei), a TaKkxke

XO35IMCTBEHHAs JAEATEIIbHOCTh YejoBeKa. Pannans-
HBII MPUPOCT AEPEBbEB (IIMPHUHA TOAUYHOTO KOJIb-
11a) HAXOAUTCS O]l KOHTPOJIEM BHYTPEHHUX (PaKTO-
POB ¥ MOU(DULIUPYETCS BHEIITHUMU.

ITo pesynbraram ucciaeaoBaHUN CPE30B ITHEW U
NEepeKPECTHOM TaTUPOBKE JIMCTBEHHULIBI CHOMPCKOI
OBLIH YCTaHOBIICHBI JIECOMIOKAPHBIC TIEPUOIBI.

Urak, B 11l kitacce Bo3pacta (51 ron) B 1831 ro-
ny, Ha IIII mpou3owmén CUIBHBIA HU30BOM IOXKAp.
Ha 310 yKka3bIBaeT 3amuTHas peakius aepeBa oopa-
30BaHUEM OOJIBITUX CMOJISIHBIX KAPMAHOB.

OpnHako OT ATOrO MoXKapa, MATHAECITUICTHHE
HCCIIeyeMble HACAKICHUS OINPaBWIHCh, y 0O0Ib-
LIMHCTBA OMBITHBIX 3K3EMIUIIPOB IMPOU30LLUIO 3a-
pacTaHue MOKAPHBIX 0KOTOB MPAKTUYECKHU MOJHO-

Pucynox 10 — [ToxapHas nmoacymmHa
cThi0 (pucyHok 10). UMeHHO 3TOT noxkap CTUMYIHU-

JUCTBEHHUIIBI CAOUPCKON Ha CTIHIie
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poBaJT HauOOJIBIIIee YBEITMYCHUE PaUaIBHOTO MpupocTa, HauuHast ¢ 1835 rona (2,42 mm), Hanboubmas
BenmunHa 3adukcupoBana B 1839 roxy — 3,18 mm (pucyHok 11), 31€ch MBI HE yYUTHIBAIIN pagHaTbHBIN
MIPUPOCT B MOJIOJIOM BO3pacte, KOTopblid B 1786 romy cocraBun 3,88 mm. Takum oOpaszom, mpeaBapu-
TEJIbHO MOXHO TOBOPUTH, YTO HU30BbIE MOXKAPBI PA3HOM HHTEHCUBHOCTH B HACAKJCHUSIX JIMCTBEHHULIBI
cubupckoii I1I kmacca Bozpacta Ha Tepputopuu PynHoro Anrasi CTUMYJIMPOBAIN yBEIUYEHUE IPUPOCTA,
TEM CaMbIM MTOBBICUB MUPO(PUTHOCTH HACAKIAECHUH JIMCTBEHHUIIBI CUOMPCKON B LIEJIOM [5].

Pucynok 11 — JlaTupoBka nokapHBIX TOACYIINH (KPACHBIE CTOJIOIIHI)
1 KPYIHBIX CMOJISTHBIX KAPMAHOB (CHHHE CTOJIOIIBI).
YépHas TMHUS — IPEBECHO-KOJIbLIEBAs XPOHOJIOT S

[Ipu nocTrkeHnM ApeBOCTOSIMU Bo3pacTa 76 jieT B 1856 rony, T. €. uepes 25 aeT nocie npeablIyniero
nokapa, I1I1 Gbuta mpoiiaeHa HU30BBIM TOKapoM cpenHed cuibsl. B 1875 romy, uepes 19 net, 6e3
o0pa3oBaHMsI CMOJISTHBIX KapMaHOB, YTO yKa3bIBaeT Ha cialyio CHIy, MPOU3OMIEN paHHUN BECEHHUU
HU30BOU TTOXKap.

Crnenyromuii HU30BOM TOXKap cpefHeit cuiibl ObuT B 1942 romy, K 3TOMY BPEMEHU MEXIOKAPHBIH
WHTEpBaJ cocTaBui 67 neT (Bo3pacT apeBocTos 162 roma) m MMEHHO Iocie 3Toro noxapa ¢ 1956 romga
HayaJI0Ch MOCTENIEHHOE OTMUPAHHE OT/AETIbHBIX SK3EMIUISIPOB AEPEBbEB. DTOT (DAKT yKa3bIBAaeT HA TO, YTO
B MEPECTOMHBIX HACAKIEHUIX MPOLIECCHl BOCCTAHOBICHUS MOCIE MPOXOXKIACHUS MOKapOB MPOTEKAIOT
HaAMHOTO MEJIJICHHEE M BOCCTAHOBJICHHE JECPEBbEB OT HUX BO3JCHCTBHUI MPOXOAUT 3aTPYIHHUTEIBHO.
K nmare cnemyromero HU30BOTO MoXkapa cpenneit cuiibl B 1976 roay moru6mo okono 30 % apeBoctos
(uaTepBan 34 roma). 3areM uyepe3 7 set, B 1983 romy, 6e3 BIHMsSHUS TOXKapoB, HO MO 00pPa30BaHUIO
0O0JIBIINX CMOJISIHBIX KAPMaHOB MPOCIIEKUBACTCS IPYroe BO3ACHCTBHE — MAaCCOBOE Pa3MHOKEHHUE SHTO-
MOJIOTHYECKUX BpeauTenend. [locneqnuii HU30BOM moxkap cpeaHeit cuisl 3aduxcupoBan B 1999 rony, ¢
MHTEPBAJIOM B 23 rojia OT MpebIAYIIEro, KOrua BO3pacT HacaXAeHu coctaBui 219 jer.

Taxkum 006pa3om, Ha OCHOBAHUU U3JIOKEHHOTO MOXHO CEJaTh CIEAYIOUINE BHIBOJIbI:

1. Haub6onpimas minomaas (7 610 ra, umm 15,5%) npouspactanust TucTBeHHUIB cubupckoii B I'TI3
3anmagHO-ANTalCKHiA, HO TIOKapOB HA €T0 TEPPUTOPHH 3a(PUKCHPOBAHO JIMIID 2, a TJIOMAs ObLTa MHU-
auMansHO# — 0,002 ra.

2. Haubonpmee komudyectBo noxapoB B KI'Y «Pumnepckoe JIX» (289), a momaas, npoiaeHHas
noxapamu, cocrasuia 1815,2 ra.

3. B pe3ynbrare 3KCHEAUIMOHHBIX UCCIEA0BAHUN JIECHOW TEPPUTOPUH TPEX JIECOXO3AMCTBEHHBIX
yupexkaeHuH ogo0paHa U 3ajJokeHa IpoOHas Tuionaas Ha rapu-Beipyoke 2008 roma Ha TeppuTOpUn
KI'V «lIuxroBckoe JIX».

4. YcraHOBJIEHA JaTa Hadajna (OpMUPOBAHUS HACAKICHHUHN JTUCTBEHHHUIIBI CHOUPCKOM, XapaKTepH-
CTHKA JPEBECHBIX KOJIEILl XPOHOJIOTHH cocTaBmia: ainuHa — 238 et ¢ 1780 o 2017 ron, cpeansis mumpu-
Ha KoJierl — 0,74 MM, KOppessaIus MeXy UHIUBUIYyaTbHBIMU cepusiMu (epeBbsimu) — 0,61.
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5. YcTaHOBIIEHO, UTO HU30BOM MOXKAp B HACAXKACHUSIX JTUCTBEHHULIBI cubupckoit [11 kmacca Bo3pac-
Ta CTUMYJIMPOBAJ HAaMOOJIbIIIEe YBEIIMUEHNE PaJHAIbHOTO NTpupocTa HauuHas ¢ 1835 rona (2,42 mm), u
HauOobIlas ero BenuunHa 3aduxkcuponana B 1839 roxy — 3,18 mm. Takue agantanuy MOXHO paccma-
TPHUBATh KaK HEKHE MUPOTEHHBIE CBOMCTBA (hopMarmii, CHOPMHUPOBABIIHECS B PE3YIIBTATE [UTUTEITHHOTO
BIIMSTHUS TIOKAPOB U MOJIIEPKUBAEMbIE IEPUOANYECKUM UX TIOBTOPEHHUEM.

VcnomHuTeNM NpoeKTa BhIpaXKaroT 0JaroJapHoOCTh coTpyaHukaM JlecHoi onbiTHON cTaHiuun TOO
«KasHUMJIXA» r. Pugaep.
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ENDROCHRONOLOGICAL STUDIES
OF PYROGENIC PROCESSES IN FORESTS OF LARCH OF KAZAKHSTAN

E. V. ARKHIPOV !, M. A. GURSKAYA 2, .. NOVOKSHONOV *

I'SNNP «Burabai», Burabai (Kazakhstan)
2Institute of Plant and Animal Ecology, Ekaterinburg (RF)

Summary. The article discusses the impact of forest fires on the productivity of the siberian larch. After
a brief analysis of data on forest fires in the territory of rudny altai, a test area was added — the gare-cutting of
siberian larch. Dendrochro-nological studies of forest fire intervals were carried out, the impact of forest fires on
growth was studied.

Keywords: Forest fires, Larix sibirica, dendrochronology, radial gain.
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BJIMSIHUE POCTCTUMYJIUPYIOIIUX MTPEITAPATOB
HA POCT UBBI JIOMKOM IIAPOBUJHON
B YCJIOBHSIX OMCKA

I B. EAPAFIZHYK, E. A. I'OPb, C. A. BAJITABEKOB
OI'BOY BO Owmckuii [AY (PD); gv.barayschuk@omgau.org

AunHotaums. IlpeacraBieHbl pe3ylbTaTbl MO TEXHOJIOTHU BBIPAIIMBAHUS HBBI JIOMKOW IIapOBUIHOM.
BrIsiBIIeHO ONOKUTETHHOE BIMSHUE Ha POCT WBHI JIOMKOH IIAPOBHUIHON 3aIIUTHBIX POCTCTUMYIHPYIOIINX TIpe-
napatoB A3zoneH, Enena, Tpuxoaepmun u Uépnble npoxoku. [TokazaHo, 4To JIy4IIMMU ITpenaparamMmu, BISIOIMUMHA
Ha TTapaMeTphl POCTa YEPEHKOBBIX CaKEHIIEB, ABISAIOTCS TpuxonepMuH U YepHbIe APOXKIKH.

KuroueBble ciioBa: poCTCTHMYIUPYIOIIKME Tpenaparsl, BHICOTa HAA3EMHON YacTH, JHUAMETP KOPHEBOM
IEHKH, IJIMHA KOPHEBOW CHCTEMBI.

B nocneanue roapl 3HaUUTENBHO YBEIMUMIOCH YUCIO BUIOB ACHIPOIOTHUECKUX pecypcoB obma-
CTH, KOTOpbIE€ MO’KHO BBIPAILIUBATh B KYJIBTYPE B MECTHBIX yCIIOBUSAX. OAHOMN U3 TNIaBHBIX 3a]1a4 SIBJISIET-
Csl IONOJTHEHHE aCCOPTUMEHTA JIEKOPATUBHBIX MOPOJT ISl 3€JIEHOTO CTPOUTENHCTBA U PEKPEAIMOHHBIX
tepputopuii [1]. O6GbeKTOM HACTOAIIETO MCCIEI0BAHUS cTajla uBa JoMmKas maposuanas — Salix fragilis,
MpoMU3pacTarolas Ha TEPPUTOPUHU ACHAPOTIOTHUEeCKOro caga uMm. I. M. I'eH3e, KOTOphIil pacnoiokKeH B
HeHTpe ropona OMcka 1 BBITIOTHSET poJib 3e1EHOr0 oaszuca. JleHapocaa npeacTaBiseT co00 yHUKaIb-
HBIN TIPUPOIHBIA OOBEKT, CTOCOOCTBYIONINN O3/I0POBJICHUIO OKpYyKarolieh cpeapl ropogaa. OH Takke
UMeEeT OrPOMHOE HayYHOE U UCTOPHUYECKOE 3HaYeHHE KaK OObEKT MCCIIEOBAHUS, UHTPOIYKIUU U aK-
KJIMMaTU3auu pactennit [2]. M3ydaemsiii 00beKT MHTEpEeceH (HOpPMO KPOHBI, HATTIOMUHAOIICH IIap.
WBa nomkas mapoBuAHAas — JOCTATOYHO JOJITOBEYHAs IPEBECHAs MOPOJa, UMEET CPEIHION MPOIOIKH-
TEJILHOCTE JKU3HU 10 75 NeT.

Lenbto uccrnenoBanus sBISETCS pa3padOTKa TEXHOJIOTUU BHIPALIUBAHUS aallTUPOBAHHOTO K yC-
joBusiM I. OMCKa 0CcaI0uHOT0 MaTepuasa ¢ UCIOIb30BaHUEM SKOJIOTHYECKU 0€30MacHBIX MPenaparos,
KOTOpbIE 00E€CIEeYNBAIOT 3alIUTY OT (PUTOMATOTEHOB, ONTUMHU3UPYIOT MUHEPAJIbHOE MMUTAHUE PACTEHUN
Y CTUMYJIUPYIOT UX pocT [3].

[Tocagounblii MaTepuanl UBbI JJOMKOW IIAPOBUIHOW MOJy4Yajdyd MyTEM BErE€TaTUBHOTO Pa3MHOMKE-
Hus. OnpeBecHeBlINe (3UMHKE) YEPEHKU 3aroTaBiIUBaIM B (eBpasie, CBA3BIBAIM B IyYKH U XPaHWIU
B COCTOSIHUU TIOKOSI JI0 BECHBI B CHEXHBIX OypTax. KomuuecTBo 4epeHKOB MBBI JJOMKOM LIApOBUIHOU
coctaBmwio 3150. [Tocangka nmpoBoamiIack B JIETHEE TEMIIOE BPeMsi, OJIarONpHUATHOE JIJIsl TPHKHUBAEMOCTH
yepeHKoB Ha m1youny 2—3 cm moa yriiom 30°. [Ipu mocanke u B mocienyromue 2018 u 2019 roxsr B
UIOHE YEPEHKU M YEPEHKOBBIE CaXEHIIbI 00padaThIBaIM 3allUTHBIMUA U POCTOCTUMYIUPYIOIIMMHU Tpe-
naparamu: AszoineH, Enena, Tpuxonepmun, UepHbie apoxokn. MUKpoOHOIOTHYECKUE Mpenaparsl Ipo-
n3BOUT Ononorudeckas gadoparopust I'Y «Omckuii pedepentHsblil neHTp Poccenbxoznamzopay. s
MOJIIEPKAHMS BIIAXKHOCTHU Ha ypoBHE 80% exeHEeBHO 2—3 pa3a MpOBOAUIOCH ONPbICKMBaHUE. BinsiHue
MUKPOOHOJIOTUYECKUX MTPENapaToB MNPy pa3MHOKEHUU UBbI IOMKOI IApOBUIHON OLIEHUBAIOCH IO yBe-
JMYEHUIO JJIMHBI KOPHEBOM CUCTEMBI, MPUPOCTA MO BBICOTE, AMAMETPA KOPHEBOH LIEHKH IO CPAaBHEHUIO
C KOHTposieM 0e3 mpuMeHeHus mpemnaparoB. Pe3ynprarsl nccienoBanusi 00padaThIBaIMCh C MOMOIIBIO
JTUCTIEPCUOHHOTO aHAJN3a.

JlnmrHa KOPHEBOM cHCTEeMBbI TIpu 00paboTKe mpemnaparoM EjleHa 1o OTHOIIEHUIO K KOHTPOJIIO yBe-
nnuuBaercs Ha 3% (0,9 cm), npenaparom A3zosneH — Ha 6% (1,6 cm), npenaparoM YepHble APOXKKH — HA
48% (13,8 cm), mpenaparoMm Tpuxonepmun — Ha 49% (14,2 cm) (pucyHok 1).

[IpupocT B BBICOTY UBBI JIOMKOI! IIapoBUAHOM MpH 00paboTke mpenaparom Enena cocraBun 15%
(10,7 cm), mpenaparom Azonen — 17% (12,7 cm), mpenaparamu Yepusie qpoxoku u Tpuxoaepmut —46%
(33,4 cm) 1 50% (36,4 cM) COOTBETCTBEHHO (PUCYHOK 2).

114



Pucynox 1 — JlnuHa KOpHEBOH CHCTEMBI HBBI JIOMKOH apoBuanoi, 2019 r.; HCP = 0,57

Pucynox 2 — IIpupocT B BBICOTY MBI JIOMKO# maposuiHoi B 2019 r; HCP = 2,15

[Tpu 0o6padotke npenaparom EneHa MBbI TOMKOH IApOBUIHON HAOIIOAAETCS IPUPOCT 10 AUAMETPY
KopHeBo# meiiku B 2% (0,2 MM), npenapatoM A30J€H AMaMeTp KOPHEBOHM LICHKH yBEJINYMBAETCS Ha
11% (1 mm), mpu o6paboTke npenapatramu YepHble Opoxku U TpUXOIEpPMUH MPUPOCT MO TUAMETPY
KOpHEBOH 1eiiku Hanbosee 3HaunTeneH u coctasnuser 97% (9,1 mm) u 100% (9,4 MM) COOTBETCTBEHHO
(pucyHok 3).

Pucynoxk 3 — JlnameTp KOpHEBOH IIEHKN UBBI IOMKOH maposuanoi, 2019 r.; HCP, = 0,15
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W3menenne napamerpoB pocta B 2019 1. mo cpaBHenuto ¢ 2018 .

Tpenapars: KopueBas cuctema, cM BricoTa Ha/13eMHO YacTh, cM JuamMeTp KOpHEBOM 1IEUKH, MM
2018 2019 2018 2019 2018 2019
KonTpomb 16,9 28,7 25,3 72,2 6,5 9.4
Enena 17,6 29,6 30,1 82,9 7,5 9,6
A3oneH 20,9 30,3 42,9 84,9 7,4 10,4
UEpHble IPOKKHU 25,3 42.5 57,3 105,6 10,5 18,5
TpuxogepmMuH 25,8 42,9 69.4 108.,6 10,6 18,8

AHanu3upys dKCliepUMeHTaNIbHbIE JaHHbIE, MoTy4deHHbIe B 2019 I, Mbl MOJKEM CPAaBHUTH C MPE/IbI-
JyIIAM TOJIOM (CM. TaOJIHILY).

3a 1 rox nMHA KOPHEBOUM CUCTEMBI MBBI IOMKOM, HE 00pa00TaHHOM ITpenapaTaMu, yBEJIMUNIach Ha
11,8 cm, ¢ npenaparom Enena kopHeBas cucreMa Bo3paciia Ha 12 cM, npenaparom A3ojeH - Ha 9,4 cM,
npenaparbl YepHble Ipoxoku U TpHUXOIEepMHH CIIOCOOCTBOBAIM 3HAUUTEIBHOMY MPUPOCTY KOPHEBOU
cucteMmbl Ha 17,2 1 17,1 cMm.

WBa nomkasi o cBoeil mpupo/ie MHTEHCUBHO PACTET U3 rozia B rojl. 3a 1 roj BbICOTa UBBI B KOHTPOJIE
yBEIUYMIACch OUYTH B 3 paza (mpupoct coctaBmi 46,9 cm). Haumydmmii pe3ynbrar mokaszai npenapar
Enena, o0mamaroniuii MOIIHOM pOCTCTUMYIIMPYIOIIEH aKTUBHOCTBIO, TPUPOCT cocTaBmi 52,8 cM. C npe-
naparamu A3oseH, UepHble Apooku U TpuxoIepMHUH NPUPOCT UBBI B BEICOTY COCTaBIIs OT 39 10 48 cMm.

[Ipu npumenenuu npenapara TpuxoaepMuH HabIO1a€TCS YBEIMUEHUE JUaMETPa KOPHEBOM IEHKH
3a 1 rox uBBI JOMKOM Ha 8,2 MM, ¢ ipernaparoM YepHble JPOXKKU pa3sHUIIA MEXAY AMaMeTpamu 3a 2 ro-
na Osi1a 8 mm. Ilpenaparsl Enena u AsoneHn okazanuch MeHee 3PQEKTUBHBIMU: IPUPOCT JAUAMETpa
KOpHEBOM meiiku 3a 1 roa BappupoBai oT 2 10 3 MM (CM. TabIuILy).

B pesynbrare npoBeieHusI ONBITOB MOYXHO CJlI€aTh BBIBOJI, YTO B YCIOBHsIX ropoga OmMcka caMble
BBICOKHE PE3yJIbTaThl MO BHIPAIIMBAHUIO I10CAJOYHOIO MaTepraia UBbl IOMKOH IIapOBHUIHOM A0CTUTa-
I0TCS IPU UCIOJIb30BaHUM IpenapaToB TpuxonepMuH u UepHble ApOkKH, 001a1at0UX MHOTO(QYHK-
LUOHAJILHBIM JieiicTBUEM. OHU YCKOPSIIOT POCT MBBI JIOMKOHM IIapOBUJIHOM B BbicoTy Ha 50 %, nmunHy
KopHeBOM cuctembl Ha 50 %, a Takke IMPHU MX MCIIOJIb30BAaHUU HAOIOAAETCA YBEIUYEHUE TUaMeTpa
kopHeBoii meiiku 10 100%. [Tpu ucnonpzoBanuu npenaparoB EneHa u A3oseH MOBBILLIEHUE IPUPOCTA U
JaMeTpa KOPHEBOM MIEHKN UBBI IOMKOM 1IapOBUIHON BapbUpyeT oT 3 110 17%.

B memom ycraHOBIEHO MONOKHUTENbHOE BIWsHME Bcex mpemnaparoB (Enena, Azonen, YepHbie
JIpoxKu ¥ TpuxopepMuH) Ha POCT M pa3BUTHE UBbI JIOMKOH IIAPOBHTHOM.
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INFLUENCE OF GROWTH-STIMULATING DRUGS
ON THE GROWTH OF WILLOW BRITTLE SPHERE IN THE CONDITIONS OF OMSK

G. V. BARAISHCHUK, Ye. A. GORB, S. A. BALTABEKOV
FSBEI HE Omsk State Agrarian University (Russia)

Summary. This article presents the results of a technology for growing willow fragile spherical. A positive
effect on the willow growth of fragile spherical protective growth-stimulating preparations Azolen, Elena,
Trichodermin and Black Yeast was revealed. It is shown that the best preparations affecting the growth parameters
of cuttings of seedlings are Trichodermin and Black Yeast.

Keywords: growth-stimulating drugs, height of the aboveground part, diameter of the root neck, length of
the root system.
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OIIBIT UCKYCCTBEHHOI'O BOCCTAHOBJIEHUS JIECOB
HA T'APSIX TIOCAJIKOM 1 TIOCEBOM COCHBI Y BEPE3bI

B. A. FOPL[OB
KasHUMJIXA, . Ilyunnck (Kazaxcran); kafriS0@mail.ru

AnHoTanus. JlydmuM croco0oM MOCaJIKH SBISIETCS CO3/IaHUe TUIOIMAI0K pasMepoM 1x1 M, TpaHIieek —
1,5%2,0 M u mmyOuHO# 5—10 cM, TOATOTOBICHHBIX dKCKaBaTopoM D0-26-21. B kagecTBe mocaIouHOTO MaTepraia
CTOHT HMCIIONh30BaTh CTAHAPTHBIC CAKEHIILI COCHBI M NP HEXBATKE CTAHJAPTHOTO MOCAJI0YHOrO MarepHuaia —
TUIKA 0epE€3bl 2—3-TIETHETO BO3pacTa.

KarwueBble ciioBa: IIIOMAAKH, TPAHIICHKH, MOJOCKL, TapH, JIECHBIC KYJIBTYpbl, HACAXICHHS, MOCAJIKH,
MPUKHBAEMOCTb.

Paiion wuccnemoBanuii otHocuTcs K KokueraBckoit (usmko-reorpaduyueckoil MPOBUHIIMHA WU
OJTHOMMEHHOM BO3BBIIIEHHOCTH. [IpoBHHIIMSA pacriofiokeHa B CTEMHOM 30HE, HO TUIIMYHBIM JIJISl HEe
SBJISIIOTCSL JIECOCTEIHBIE, MEJIKOCOMOYHbIE JIAaHTIIA(THI ¢ KoieOaHUsIMU aOCOMIOTHBIX BBICOT OT 250
10 800 M Ham ypoBHEM MOps. B BO3BBINIEHHBIX YacTIX peibeda BhIICIACTCS JIECOCTEITHON BHICOTHBIN
nosic. M3 kpucTaminueckux MopoJl Yalle BCTPEYalOTCsl TPAHUTHI, K KOTOPBIM IPUYPOUYEHbI COCHOBBIE
U COCHOBO-Oepe3oBbie Jieca. KBapuTocmaHIeBble TEOKOMIUICKCHI, KaK MpaBuiio, O6e3necHsie. Penbed
CHWIIbHO mepecedeH. OTYETIMBO MPOCIIEKUBAIOTCA OCTPOBHBIE HAarophbsi, MAaCCHUBBI MEJIKMX COINOK U
JIeHyIallMOHHbIE IIOKOJIbHBIE paBHUHBL. [10/ 1eCHOM pacTUTETLHOCTHIO Pa3BUTHI TEMHO-CEPHIE JIECHBIE,
B OCHOBHOM CYIVIMHHCTBIE ITOYBBI WJIK Oypble JIeCHbIE (IOl COCHAKAMH Ha IPaHUTAaX).

JlecHOE X031 CTBOIIOCIIEIECHBIX [T0’KaPOBOPUEHTHPOBAHO HABOCCTAHOBIIEHUE COCHAKOBCEMEHHBIM,
a 0epe30BbIX JIECOB KaK €CTECTBEHHBIM (IMOPOCIEBBIM) METOJOM, TaK U CO3JaHMEM JIECHBIX KYJBTYD.
OnHako MpakTHKa W HAay4YHbIE HCCIEAOBAaHUS MOKA3bIBAIOT, YTO €CTECTBEHHBIH BO30OHOBUTEIHHBIN
mpoLece, JaXke Mo BIUSHUEM LieJIeHapPaBICHHbBIX JECOBOJICTBEHHBIX MEPONPUATUHN, B pAJE CIydyacB
MIPOTEKAET HEYIOBIECTBOPUTEIBHO.

KazaxckuM HaydHO-HMCClEe0BaTEIbCKUM HHCTUTYTOM JIECHOTO XO3MHCTBAa M3y4dajUCh METOIbI U
CHOCOOBI UCKYCCTBEHHOTO JIECOBOCCTAHOBJICHHUS, BKJIIOUasi B ceOs MOCEB M MOCAJIKYy COCHBI U JTUYKU
6epésbl. [IpoBeaEHHbBIE 1€COBOCCTAHOBUTENbHBIE PA0OTHI O HAYyYHO 0OOCHOBAHHBIM TEXHOJIOTHUSIM IO
Pa3IMYHBIM THUIAM YCJIOBHI MECTONpPOU3pACTaHUs MO3BOJISAIOT YBEIMUYUTH JecucTocTh Kaszaxcrana.
[ToceB ceMsiH Ha CBEXHX TapsiX MO CKIOHAM BCEX SKCIO3UIUI HEOONBUINX BCXOJIMIICHHUM TPU MEPTBOM
HAIOYBEHHOM IMOKPOBE U MOATOTOBKE MOYBHI ItoniagkamMu pazmepom 0,5-1,0 x 0,5-1,0 M ¢ peixiieHreEM
ux Ha 20-25 cm 6e3 00opoTa 1mIacTa B roJibl C OTHOCUTEIBHO OJIArONPUATHBIMU TIOTOJJHBIMH YCIIOBUSMU
T0CTaTOYHO A (PEeKTUBEH JIsi 00eCIIeYeHHsT TPOPACTAHUS U POCTA BCXOJIOB.

MecToMm npoBeneHUs UCCIENOBAHUN SBISUIUCh UCKYCCTBEHHbIE HacaxaeHus B [ocynapcTBeHHOM
HannoHaasHO-ipupoaHoM napke (I'HIIIT) «Bbypabait». O0beKT ncciaenoBanus — JIECHbIC KYJIBTYPHhI, 3a-
noxxeHHble ¢ 2002 o 2006 rox moceBoM M nocaakoil Ha rapax 1997 roma miomanaesio 6 ra, NponIeH-
HBIX YCTOHYHMBBIM HHU30BBIM ITOKApOM, B COCHOBO-0epe30BbIX HacaxaeHusx 80—100-1eTHero Bo3pacra
¢ moHoTo# 0,3—0,8, mpouspacTarmux Ha IepecedeHHOM pelibe(e B OUCHb CYXHUX /IO CBEKHUX YCIOBUSIX
IPaHUTOUTHOTO T€OKOMILIEKCA C OypbIMU JIECHBIMU MEJIKOTPOMIbHBIME MTouBamMu. [locagounblit Mmate-
puan opancs quukamu u u3 JIMCLI, ot u3pexxuBanus mocesos [1, 2]. ONbITH cO3/1aBaIUCh IO TIATH Ba-
pUaHTaM: MEePBHIN BAPUAHT COCTOSIT U3 TUIOMIA0K pasMepoM 1x1 M, nmyouHoit 5—10 cM, BTopoit — TpaH-
menku 1,5x2,0 M, moaroToBieHHbIE S3KCKaBaropoMm D0-2621, Tpetnil — nmonockl mupuHon 0,9 m nena-
nuck ryroM [TKJI-70 ¢ mocnenyromum dpesepoanrem ¢pe3oit GJIH-0,9, yeTBepThiii — ppe3oBaHHBIC
TMIOJIOCHI, COCTOSIBIIIE W3 2—3 MPOXOOB, MATHIA BapUAHT — OYJIbJI03EPHBIE TUIOMIAAKHU (CM. TaOIHUILY).

[IprxuBaeMOCTh KyJIbTYp CUUTANIACH 10 METOIMYEeCKUM yKa3zanusM [5]. [Tocagku cocusl 2002 rona
Ha MOMEHT y4€Ta B IUTOIAIKaX UMEJH TpHkuBaeMocTh 0T 49,0 10 58,8% nipu BeicoTte 3,3—4,0 M, KylIbTypbl
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HpI/I)KI/IBaCMOCTI), 6I/IOMeTpI/I‘ICCKI/IC IMMOKa3aTeJIk KyJIbTyp Ha rapax KaMC€HUCTOIr0 COCHsKa

Crioco6 06paboTKH MOYBHI DKCITO3UIHSA ITopona [IpmwKuBaeMoCTb, Bricora, [pupocr,
% M cM
Kynsrypst 2002 1.
IInomanku D0-2621 3amagHas Cocfl a 49,0 3,3+ 0,1 16,9+0,9
bepéza 53,0
. CocHa 29,0
Tpanmeitku 50-2621 CeBepHas Bepésa 60.0 3,4+0,1 22,5+1,8
CocHa 58,8
- ’ =+ +
ITnomankn 90-2621 3amagHas Bepésa 53.0 4,0+0,2 25,8+1,3
CocHa 17,3
Homnocer (ITKJI-70+ ®JIH -0,9) BamagHas N 3,5+0,1 26,5+1.,4
bepéza 38,4
CocHa 14,8
ITonocer (PJIH-0,9) 3amagHas . 4,6+0,2 38,1+1,7
bepésa 21,0
Kymeryper 2003 1.
Bynpao3epHsbie miomanku - Cocna 24,0 4,9+0,3 22,34+0,8
Kyneryper 2004 1.
ITnomankn D0-2621 - CocHa 21,1 4,1+£0,2 26,4+0,6
IMonocer (ITKJI-70+ ®JIH-0,9) - Cocna 33,5 4,5+0,2 21,0+0,5
Kyneryper 2006 1.
IInomanku D0-2621 - Cocna* 77,4 6,5+0,5 38,1+1,7
[Tnomanku 50-2621 - CocHa** 70,4 6,0+£0,5 23,8+1,3

*CesqHIbl N3 THTOMHHUKA.
**CestHIIBI OT N3PESIKUBAHUS TIOCEBOB B TPAHIIICHKAX.

Oepésbr — 24,3-53,0%, BbIcOTa HE U3Mepsuiach. B TpaHIIeikax MPHKHBaeMOCTh COCHBI COCTaBHUIIA
29,0% c BeIcOTO# 3,4 M, O6epé3nl — 60,0%. B monocax (ITKJI-70 + ®JIH -0,9) npmwkuBaeMOCTh COCHBI —
17,3-38,4% c BeIcoTO# 3,5 M. Bo (ppe3oBaHHBIX MmosIocax MpUKUBAeMOCTh cocHbI Obu1a 14,8-21,0%
npu BeicoTe 4,6 M. B kynbTypax 2003 roga, co3qaHHbIX B OyJIbJI03€PHBIX TUIOIIAIKAX, PUKHUBAEMOCTD
cocrasuiia 24,0% npu BeicoTe 4,9 M. Ha mnomaakax 2004 roga cocHa uMesna MEHbIITYIO TPUKUBAEMOCTb,
yeM B mojiocax Ha 12,4% c Beicoroit 4,1-4,5 [3, 4]. B macaxaenusx 2006 roja mocaaku ObLT 3aJI0KEH
onbIT B miomaakax. Camas BbICOKasi MPHKUBAEMOCTh COCTaBWIIA Yy CEJIEKIIMOHHBIX pacTeHuit 77,4%
pu BeIcoTe 6,5 M. B KynbTypax npu u3pexuBaHuu NoceBoB B TpaHiuekax — 70,4% mpu 6,0 M BBICOTBHI.
3aMe/IeHHBIHN POCT KyJIbTYp OOBSCHSIETCS TEM, UTO OHHU PACTYT B OYEHb CyXUX YCIOBHSIX IPAHUTOUTHOTO
TCOKOMIIEKCA U B MOJIOZIOM BO3pacTe ObLITN 00BEICHBI JUKUMH KUBOTHBIMHU.

Wrak, mocaky v moceB MO>KHO ITPOBOJIUTH Ha TapsiX Ha CIEAYIOIINIA TOJ] TOCe oXkKapa, peiBapu-
TEJBbHO C/ENIaB CAHUTAPHYIO PYOKY J€COKYIBTYpPHBIMU MeToAaMu. Hamnydiias mpu>KuBaeMOCTh COCHBI
oTMeueHa Ha momaakax (49,0-58,8%), y 6epésnl — B Tpanimeiikax (60,0%) Jlydmum criocoOom siBIs-
€TCs CO3/IaHue MO 0K pasMepoM 1x1 M, Tpanmeek — 1,5x2,0 M 1 mryounoi 5—10 cM, MOATOTOBJIECH-
HBIX 9KCKaBaTopoMm D0-26-21. B kauecTBe M0Ca04HOTO MaTepuasa CTOUT UCIIOIb30BaTh CTaHAPTHBIE
Ca)XEHITBI COCHBI, a ITPU HEXBATKE CTaHIAPTHOTO IMOCAI0YHOT0 MaTeprasa — JUIKU 0epE3bl 2—3-JIeTHETO
BO3pacTa.
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EXPERIENCE OF ARTIFICIAL REFORESTATION
IN THE BURNT AREAS BY PLANTING AND SOWING PINE AND BIRCH
V. A. BORTSOV
KazRIFA, Schuchinsk (Kazakhstan)

Summary. The best way is to create areas with the size of 1x1 m, trenches — 1,5x2,0 m and a depth of 5-10
cm, prepared by an EO-26-21 excavator. As a planting material, you should use standard pine seedlings and if
there is a shortage of standard planting material, you can use wild birch trees of 2—3 years of age.

Keywords: Areas, trenches, strips, burnt areas, forestry crops, plantations, plantings, survival rate.
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VIIK 581.143.6

BBO/I B KYJILTYPY IN VITRO BEPECKJIETA BOPOJIABUATOI'O
(EUONYMUSVERRUCOSUS SCOP.) — PEJIKOT'O BUJIA JIUISA KABAXCTAHA

M. K. JAVIIEHOBA, M. B. CEPAOUMOBHUY, A. V. MAHABAEBA, M. H. CUJIEHKO
KasHUMJIXA nMm. A. H. byketixana, T. Lllyanack (Kazaxcran); daulenova m@mail.ru

AuHoTauus. [IpencraBieHbl pe3ysIbTaThl MoA00pa MUTATEILHOM CpeJibl ISl BBOIA B KyJIBTYpY iN VItro pen-
xoro Buaa /uia Kazaxcrana — Oepeckiera 6opomasuaroro. lMccnenoBaHo BiusHAE 6€3rOpPMOHANTBHBIX U JIOTION-
HEHHBIX (PUTOTOPMOHAMH MUTATEIBHBIX cpem Mypacure u Ckyra, 'ambopra u DOsenera u Woody Plant Medium
Ha MPHKUBAEMOCTh U POCTOBBIE 0COOEHHOCTH SKCIDIAHTOB Oepeckiieta 6opomasuaroro. Jlydmiei mo coctaBy mu-
TaTeNILHOM Cpesioit s BBEACHHS B KYJIBTYpY IN Vitro Gepeckiera 60poaaByaroro siBjsuiach MUTATEIbHAs Cpe/a
WPM. VBenudeHue MPMKHUBAEMOCTH U POCTOBBIX TTOKa3aTesieil TOOETOB TOCTUTAIOCH 3a CUET BBEICHUS B COCTAB
MTATATEIBHON CPEIBI peryisaTopa pocta pactenuit 6-bAIl B konmenTparuu 1,0 mr/m.

KuroueBsble ciioBa: Oepeckier 60poaaBIaThIid, MEKPOKIOHATBHOE Pa3MHOKEHHE, IKCIUIAHT, TUTATeIhHAS
cpena, GUTOTOPMOHBL.

BBenenue. B HacTosiiee BpeMsi COXpaHEHUE PEIKUX U HAXOISAIIMXCS MOJ yTPO30i NCUE3HOBEHMUS
BUJIOB pAcTeHHUH sBiseTca Mo0adbHOW MPOOSEeMOl M TMEpPCHEeKTUBHBIM HAIPABICHUEM HAay4HbIX
uccienoBannii B Hamel pecnyonuke. B Kpachyto kaury Kazaxcrana 3aHeceHo pacTeHHE U3 CeMeiCcTBa
bepecknetoBrix (Celastraceae R.Br.) — Gepeckner GopomaBuaThiii (EUONYMUS VEITUCOSUS Scop.) Kak
PEIKHIl BUI C COKpallaroleicss yuciaeHHocTbio. OH mpou3pacraeT B Kazaxcrtane Ha rpaHuie apeasna
U BCTpEYaeTcsl TOJIbKO B MoiiMe peku Ypas. OCHOBHBIMU JIMMUTUPYIOUIUMH (aKTOpaMH COKpallleHUs
YHUCJIEHHOCTH BHUJA SIBISIIOTCS BbIpYOKa JIECOB M XO34WCTBEHHAs NEATENbHOCTh. BBHIY HCTOIICHUS
€CTEeCTBEHHBIX 3aITacoB OepecKIIeT OOpOIaBYaThIii BBENICH B KYJIBTYpY [4].

Bepeckier 6oponaBuaThlii—lieKapCcTBEHHOE, IEKOPAaTUBHOE, I'YTTAllepYEHOCHOE, TEXHUYECKOE pac-
TEHHE, TSHKEJO pa3MHoKaroleecs: cemeHaMu. [lepron mpopactanus ceMsH coctapisgeT 18—20 mecsien
[2, 4, 5, 6]. BciencTBue 3TOr0 nmporpeccupyeTt noTpeOHOCTh Pa3MHOKEHHSI 3TOTO PEIKOTO BHAA JIJIST CO-
XpaHEeHus ero reHo(oHaa U MOMyYeHHUs OCaI0UHOr0 MaTepuraa Jiisl MPaKTUYECKOro UCTIOIb30BAHMUS.

[lepcieKTUBHON TEXHOJOTHEH SBISETCS MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE, MO3BOJISAIOLIEE IMOITY-
YUTH HEMOJIOBBIM MyTeM PACTEHHsI, TEHETHUECKH UJACHTUYHbIE HCXOJHOMY MaTepualy B HEOOXOIMMOM
KOJIMYECTBE MPHU 3HAYUTEIBHOM COKpAICHUH BPEMEHH U Iuioinaau. [IpuMeHeHre pa3MHOXKeHus in Vitro
JUTSL COXpAHEHUS M Pa3MHOKEHHUS PEIKUX U UCUYE3aI0LIUX PACTEeHHUM OIpaBlaHo, TaK KakK IMO3BOJISIET 3a-
METHO YBEJTUYUTH KOAP(GUIUEHT Pa3MHOKEHUS TSHKEIO0 UM COBCEM HE PAa3MHOMKAIOLIUXCSl BETeTaTHB-
HO, WM UMEIOIINX HU3KYIO KU3HECITOCOOHOCTD, MJIM CEMEHHYIO TPOAYKTHBHOCTH BUAOB [1, 3, 8, 11].
B To e BpeMs B MHUPOBOH JIUTEpAType OTCYTCTBYIOT pabOThl M0 MUKPOKJIOHAJILHOMY Pa3MHOKEHUIO
OepeckieTra 60poIaBYaTOTO.

BaxxapiM (hakTopoM MpH pa3MHOXKEHHUH pacTEeHUit IN VItro sBiasieTcst oa0op MUTATEIbHON CPejbl,
TaK KaK OT €€ COCTaBa 3aBUCUT POCT U pa3BUTHE MOOETOB, 0COOCHHOCTH UX MOpdoreHesa, KodphUIueHT
pPa3MHOXEHHUsI U JpyTHe OoKa3aTelu.

Llenp maHHOTO MCCIIEAOBAHUS 3aKII0YaIach B U3yUEHUU BIMSHUS COCTaBa MUTATEIBHOM Cpebl HA
NPHKABAEMOCTh 3KCIUIAHTOB OepeckiieTa 60poaBIaToro Ha Tare BBOJa B KyJIbTypy IN VItro.

Metoanka. O0beKTaM1 UCCIIEOBAHUN SBISUIMCH KyCTApHUKU OepeckiieTa 00poaByaToro, npous-
pacraroiye B yCJIOBUAX OTKPbITOro rpyHTa B AeHaponapke KasHUMIIXA. B anpene 2018 roga ¢ ky-
CTApHUKOB OCYIIECTBIUICS cOOp 1-2-eTHUX BETOK JIMHOMN 0KoJio 10—15 cM, KOTOphIe BBIICPKUBATH
1-2 Hexenu B AUCTHWILTMPOBAHHOM BOJIE TIPU KOMHATHOMN TEMIIepaType ISl BRITOHKHA MOJIOBIX MTOOETOB
U3 movek. B kadecTBe mepBOHAYATBHBIX IKCILIAHTOB I BBOJA B KYJIBTYpYy IN Vitro Gepeckiiera 6opo-
JIaBYaTOTO MCIIONIB30BATUCH Mostoablie moderu amHoi 0,8—1,0 cm. Crepuiamn3anuio SKCITIAHTOB MTPOBO-
JIK B 3 3Tamna B yCJIOBUAX JJaMUHAapHOTO Ookca B TeueHue 1 mun 70% stanonom, 0,025% pactBopom
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MEPTHOJIATA U IPOMBIBKOW CTEPUIILHON AUCTUIUIMPOBAHHOM BO/I0M 3 pa3za. MUKPOKIOHAIBHOE pa3MHO-
YKEHHE BBINOJIHAJIOCH IOCPEACTBOM CTaHAAPTHBIX METOAOB KYJIBTYPhl H30JUPOBAHHBIX KIIETOK, TKaHEH
u opraHoB pactenuii [1, 3, 8, 11]. Monozasie moberu Oepeckiiera 00poaaBIaTOrO KYJIBTUBHPOBAIUCH HA
nuTaTeNbHbBIX cpenax Mypacure u Ckyra (MS) [10], Woody Plant Medium (WPM) [9, 12], 'amGopra
u Dsenera (BS) [7]. B xagectBe perynstopoB pocra mpuMeHsumuch 1,0 Mr/im 6-OeH3MIaMUHOYpHHA
(6-BAII), 1,0 mr/n kunernna (Ku), 1,0 mr/n tuauazypona (TA3), 1,0 mr/n 6-BAIl +0,5 mr/n a-rad-
tuykcycHoit kuciotsl (HYK), 1,0 mr/n Ku +0,5 mr/mn HYK u 1,0 Mr/n 3-uHI0MMIMACIISTHON KUCITOTHI
(MMK). KoHTposbHBIMU BapHaHTaMH SBIISUTACH O€3rOPMOHANIBHBIE MUTATEIbHBIE cpebl. KymbTuBrpo-
BaHUE KCIUIAHTOB OCYILECTBISIIOCH B KYJIBTYpaJIbHOM KOMHaTe npu Temneparype 24+2 °C, 16-uacoBom
cBeToBOM pexume u ocerieHHocTu 2000-3000 mroxc.

HccnenoBanus BBINOTHSUINCH B 3-X TOBTOPHOCTSX, HA KaXKIbIH BapHaHT ObLIO 3aJI0KEHO IO
20 skcrmanToB. CTaTUCTUYECKYI0 00pa0OTKY M aHANM3 MOJYYSHHBIX JTAHHBIX MPOBOIIIN C TIOMOIIBIO
KoMmbroTepHO TiporpamMmel Microsoft Office Excel 10.0.

PesyabTarsl ucciaegoBanmii. [lepBoHayanbHBIM 3TAoM MO MUKPOKJIOHAIBHOMY Pa3MHOXKEHUIO
pacTeHUH SIBISICTCS BBOJ B KYJIBTYpY IN VItr0 M MHIYKIUS UX POCTA M PA3BUTHUSI ITyTEM CO3/IaHHSI ONTH-
MaJIbHBIX YCJIOBUMN AJIs1 KyJbTUBUPOBAHMS. YCIIEX JaHHOTO dTara BO MHOTOM 3aBUCUT OT KOMIIOHEHTHO-
IO COCTaBa MUTATEIBLHOMN CPEBI.

Jlnst BBeieHHsT MOJIOZIBIX MOOETOB OepeckiieTa 0OpoiaBuaToro B KyabTypy IN VItr0 HCHBITHIBAIN
3 muTaTenbHbIE CPeIbl, KOTOPBIE OTIIMYAINCH MEXAY COOO0M MO KOJIMYECTBY U COCTaBY Makpo- U MUKPO-
3JIEMEHTOB, BUTAMHHOB. Tak, muTareibHas cpea MS, koTopasi o cBoel pelentype sBIsSeTcs] KJIaccH-
YEeCKOW ISl MUKPOKJIOHAJIBHOTO PAa3MHOKEHHUS JUUIsl OOJNBIIMHCTBA PACTEHUH, OTIMYajIach OT OCTalb-
HBIX HCIIBITHIBAEMBIX CpEJl MOBBIIIEHHBIM COAEpPXKAaHUEM a30Ta M NMOHWKEHHBIM THaMuHa. B cocrase
nuTarenbHoi cpensl WPM coneprkanocs HanOombIee KOMMYECTBO KajbIHs, HO HANMEHbIIEEe — a30Ta.
[MurarensHas cpena BS sBismack Hamboiee 60raroil Mo BUTAMUHHOMY COCTaBY: B HEW COIEPIKaIOCh
tramuHa B 10 pa3 Oosblie, 4eM B MUTATENbHOM cpeae MS, u B 5 pa3 Oosblie, 4eM B MUTATEIBHOM cpeze
WPM, a taxxe HUKOTHHOBOW KUCIIOTHI M MUPUIOKCHHA B 2 pa3a Oosbiie, ueM B cpegax MS u WPM. Tlo
KOJIMYECTBY M COCTABY (DUTOTOPMOHOB MHUTATENBHBIE CPENIBI HE OTINYAIIHCE.

Pesynerarhl moka3aiu, 4To MpH pa3MHOXKEHUH IN Vitro Gepeckiera OOpOIaBYATOrO C IMOMOIIBIO
MOJIOJIBIX TIOOETOB MOCJE BBITOHKM MPU KOMHATHOM TeMmiieparype u3 21 BapuaHTa NUTAaTEIbHBIX CpPEJ
Mop(]oreHHbIi 0TBET HaOIIOaJICs Ha 9 BapuaHTax, B OCTaIbHBIX CIydasx OTMEYaJicsi HEKpOo3 MOOEroB.
HauOonpmias npuwxkuBaemMocTh Obl1a Ha muTarenbHou cpeae WPM, nonomnennoit 6-BAIl (75,0%) u
kuHeTuHoM (71,7%) (pucynok 1). IlonoxxurenbHblil pe3ynbTraT ObUT BBISBIEH Ha MUTATEIbHOM cpene

Pucynok 1 — Bnusnue coctaBa mUTaTENbHBIX CPEJ] HA IPHKUBAEMOCTh MOJIOJBIX T00EroB OepeckieTa 60poaBuaToro
B Teuenre 30 aHEH KyIbTHBUPOBaHMS Ha ATalle BBOAA B KyJIBTYpYy iN Vitro

121



BS5, conepkarieii aHaJOrHYHBIE UTOTOPMOHBI, TE MPHUKUBAEMOCTh 1moderoB coctasmia 70,0% Ha 2-x
BapHUaHTax. bojplioe KOIM4YecTBO BUTAMUHOB B MUTATEIbHOM cpene BS He oka3ano CyliecTBEHHOTO
BIIMSTHHSI HA TIPYDKUBAEMOCTh T00ETOB. HH3KMIT TIPOIEHT MpHKUBAEMOCTH MOOEroB HaOIIOMaICs Ha
nuTarenabHou cpene MS (40,0-48,3%).

BuusiHue cocTaBa UTATENbHBIX CPE/l HA alIMKaJIbHBIH POCT MOJIOZBIX 1100EroB Oepeckiera 60poaaB4aToro
B TeueHue 30 1Hel KyIbTUBUPOBAHUS

[TurarenbHbIe Cpeabl
DUTOTOPMOHBI, MI/I MS | BS5 WPM
JlmHa SKCIUIAaHTOB, CM
BbesropmonanbHast 1,45+ 0,05 2,00+ 0,08 2,05+0,07
1,0 6-BATII 1,98 + 0,08 3,52 +0,07 3,74 £ 0,06
1,0Kn 1,65+ 0,07 3.47+£0,08 3,58 £ 0,07

Haubonee BpicOKMI OKa3aTenb allMKaIbHOTO POCTa MOJIOJBIX OOEroB Gepeckiieta 6opoaaByaTo-
ro B teyeHue 30 AHE KyJbTUBUPOBAHUS OTMEUEH Ha nuTaresbHoi cpene WPM, copepxkameit 6-bBAIlL,
410 coctaBisuio 3,74+0,06 cm (cm. Tabmuity). [Tobern MUHMMAaNBHOM JTMHBI (HOPMHUPOBAIIMCH HAa BCEX
BapHaHTax MUTaTeNbHON cpeasl MS. Ha Bcex muratenbHbIX cpenax ¢ GUTOropMOHAMU HAOMIOIANnoCch
pa3BUTHE Ma3yLIHBIX TOOETOB HAa YaCTU MOJIOOTO Mobera ¢ pa3Hoi HHTEHCUBHOCTBIO: HA MUTATENbHOM
cpene WPM u B5 dopmupoanocs 3—4 nmasymsbeix nodera (pUCyHOK 2, a-T'), Ha MUTATEeIbHON cpee
MS — 1-2 na3ymsbix nodera (cM. pUCYHOK 2, 11). Y HEKOTOPBIX SKCILJIAHTOB, KyJIbTUBUPYEMBIX Ha Cpe-
JaX C TOPMOHAMHU, Y OCHOBaHHMsI CTEOIS1 OTMEYanoch 00pa3oBaHue Kallyca TEMHO-KOPUYHEBOTO HITH 3€-
JIEHOTO 11BeTa. TeM BpeMeHeM KyJIbTHUBUPOBAHHUE MOJIO/BIX TTOOETOB HA OE3rOpMOHATBHBIX TUTATEIBHBIX
cpelax He MPUBOAUIIO K (POPMHUPOBAHMIO KAJLITyca U Ma3ylIHBIX TOOETOB (CM. PUCYHOK 2, €-3).

(& X 3

Pucynox 2 — Monojpie nmoberu d6epeckiera boponasyaroro B reuerne 30 JHeH KyIbTHBUPOBaHHS Ha Pa3HBIX BapHAHTAX
mUTaTeNbHBIX cpef: a — WPM +1,0 mr/i 6-BAIT; 6 — WPM + 1,0 mr/nKw; B — B5 + 1,0 mr/n 6-BAIT; r — B5 + 1,0 mr/nKH;
a1 —MS + 1,0 mr/n 6-BATII; e — WPM 0Ge3ropmoHnanbHas; )k — B5 OesropmonasibHast; 3 — MS Ge3ropMoHaibHas
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a §) B

Pucynok 3 — O0pa3oBaHue KajTyca U pereHepalys aJBCHTUBHBIX TOOCTOB y AKCIIAHTOB OepeckiieTa 00poIaBIaToro
mocie 4-X MOCIeN0BaTeIbHBIX TTaccaXel Ha Pa3HbIX BapUAHTAX IMUTATCIBHBIX CPE/:
a — momojoit moder Ha WPM +1,0 mr/n 6-BAIT; 6 — mononoit moder Ha WPM +1,0 mr/nKH;
B — Moutozioi mooer Ha B5 + 1,0 mr/im BATT

[Tpu nanbHelIeM KyIbTHBUPOBAHUU YKCIUIAHTOB OepeckieTa 6opoaaBuaToro nocie 4-x nociaeno-
BaTeJIbHBIX Maccakel Ha HEKOTOPBIX MOJIOABIX Mmoberax HabMoaa10Cch 00pa3oBaHKe IIOTHOTO Kajlyca,
Ha KOTOPOM B TO € BpeMsI POUCXO/INTIa pereHepanus aABeHTUBHbBIX oberos. Ha kamyce, o6pazoBan-
HOM Ha MOIIOJIOM To0ere, OIHOBPEMEHHO (POPMHUPOBANIUCH MOOETH Pa3HOI UIUHBI, TAe 1—2 aABEeHTHUB-
HBIX T00Era 3HAYUTEIHHO OTINYAIHNCH 110 ATUHE OT OCTAIbHBIX (PUCYHOK 3, a, 0).

3akirouenue. TakuM 00pa3oM, [T BBEACHHS B KyJIbTypy iN Vitro 6epeckiera 60poaaB4aToro ¢
MTOMOIIBIO MOJIOZIBIX TOOET0B HanOoJIee ONTUMAILHOM ABMIsIach MuTarensHas cpena WPM, nonoiaHenHnas
6-bAII (mpmxuBaemocts 75,0%). JlanpHeiiiee KyTbTUBHPOBAHHE SKCIIAHTOB B T€UEHHUE 4-X MECSIIEB
Ha TeX )K€ MUTATEeIbHBIX CpeAaxX MPUBOAUIO K 00pa30BaHUIO KaJulyca C aJBEHTUBHBIMU [TOOETaMH.
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INVITRO PROPAGATION OF EUONYMUS VERRUCOSUS SCOP. —
A RARE SPECIES OF KAZAKHSTAN

M. ZH. DAULENOVA, M. V. SERAFIMOVICH, A. U. MANABAYEVA, M. N. SILENKO
A. N. Bukeikhan KazRIFA, Schuchinsk (Kazahstan)

Summary. The article presents the results of the selection of a culture medium for in vitro culture of rare
species of Kazakhstan - Euonymus verrucosus.The influence of culture media Murashige and Skoog, Gamborg and
Eveleigh, and Woody Plant Medium without hormones and supplemented with phytohormones on establishment
and growth characteristics of Euonymus verrucosus explants. WPM basal medium was the best culture medium
for in vitro propagation of Euonymus verrucosus. An increase establishment and growth rates of shoots was
achieved by introducing plant growth regulator 6-BAP into the culture medium at a concentration of 1.0 mg/1.

Keywords: Euonymus verrucosus, micropropagation, explant, culture medium, phytohormones.
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MU3YUYEHME JIECHBIX KYJIBTYP COCHBI OBBIKHOBEHHOM
B T'HIIII «BYPABAM»

A. H. KABAHOB, U. C. KOYEIAPOB
KasHUMJIXA, . Ilyunnck (Kazaxcran); ankabn@mail.ru

AnHorauus. I[TpuBemeHsl pe3ynbTaThl M3yYCHHS JIECHBIX KyJAbTYp cocHBI oObikHOBeHHOH B ['HIIIT «bypabaii».
CpeaHenonHOTHBIE HAaCAKCHNS B CyXUX M CBEKUX THIIAX Jieca 3aHUMAIOT 66,9—75,0% ot 00m1eil 1uomaan, BEICOKOIIOIHOT-
uete — 12,1-23,1%, auzkononHoTHBIE — 9,9—13,0%. B 0CHOBHOM JI€CHBIE KyABTYPBI COCHBI OOBIKHOBEHHOI UMEIOT CPEeIHIH
6onmurer (74,5-82,7%).

Ki1roueBble ci10Ba: TeCHBIC KYJIBTYpbl, OOHHUTET, 3arac HaCaXACHUH, TUCIICPCHOHHBIN aHAJIH3.

N3ydensr MmaTepuasl 1o cozaanuto gecHbiX KynsTyp B 'HIIII «bypabaii» 3a MHOTOJIETHHIA TIEPHO/.
YCcTaHOBIIEHO, YTO OCHOBHOM 00BEM JIECOKYIBTYPHBIX pabOT mpuiencs Ha nepuon ¢ 1950 mo 1989 rox.
3arem, B Hadane 90-x romoB, Habmromancs 3ameTHbIi cnaf, nocie 2000 roga B PecnyOnuke Hauvamcs
noxbeM JecokyasTypHoro npou3Boacta. C 2011 roga B 'HIII «Bbypabait» exeromno coznatorcs 30 ra
JIECHBIX KYJIBTYp, IPEUMYIIECTBEHHO C COCHOI OOBIKHOBEHHOH. CHIM)KEHUE TEMIIOB JIECOKYIBTYPHBIX
paboT CBA3aHO CO 3HAYUTEIHHBIM YMEHBIICHHEM JIECOKYIbTYPHBIX IUIOLIAACH Al BOCIIPOU3BOACTBA
JIECOB Ha rapsix, I0O3TOMY B OCHOBHOM ITPOBOAATCS paOOTHI 10 COACHCTBUIO €CTECTBEHHOMY BO300OHOBIIE-
HUIO U Jiecopa3BefeHuto Ha mporaiduHax [1]. B nactosmiee Bpems B ['HIIIT «bypabait» nmeercs 6omee
5,9 ThIC. Ta HICKYCCTBEHHBIX HACAXACHUN pa3IUYHbIX JIECOOOPa3yIOIIUX BUIOB, OCHOBHBIMU U3 KOTOPBIX
ABJISIOTCS cocHa oObikHOBeHHast (80%) u Oepesa moBucias (17%). JlecHble KynbTypbl cO31aBaIMCh
npeumyniecTBeHHO 4ucThiMU (70,3%), cMmemianHble KyJIbTypbhl UMEIOT JojeBoe ydactue 29,7% [2].
Haubonee Bcrpeuaromuecs — cMelIaHHbIE KyJIbTYpbl COCHbI OOBIKHOBEHHOW M Oepesbl MOBHCION ¢
Pa3IMYHBIM MPOLIEHTHBIM COOTHOIIIEHHEM TOPO/I.

CpeaHenoIHOTHRIE HACAXKICHUS B CYXUX M CBEKUX THIIaX Jieca 3aHUMAarT 66,9-75,0% ot obmieit
IUIOIIAAH, BhICOKOMOMHOTHBIE — 12,1-23,1%, HuzkonoanotHeie — 9,9-13,0%. B ocHOBHOM JiecHBIC
KYJBTYPBI COCHbI OOBIKHOBEHHOM UMEIOT cpeinuit 6onuter (74,5-82,7%) (pucyHok 1).

Pucynok 1 —
PacnipenencHue mecHBIX KyIbTYp
COCHBI OOBIKHOBEHHOH (%)

B CYXHX H CBEXKHX YCIIOBHSIX
MIPOU3PACTAHHUS IO TTOTHOTE
1 OOHHTETY

HSy‘ICH 3arac B YUCTBIX JICCHBIX KYJIbTYpaX COCHBI O6I)IKHOB€HHOI>'I, Impou3pacTaromux B Pa3HbIX
THMAaxX Jieca. YCTaHOBIEHO, 4TOo B 3 M 4 Kiacce BO3pacTa 3amac HACKICHUI B CyXHX YCIOBHUSX
MPOM3pacTaHKs U3MCHSCTCS HE3HAYMTENILHO U cocTaBiser Oonee 180 M. B cBexux ycioBusx 3amac
HaCaXACHHA IO CPAaBHCHUIO C CYXUMH YCJIOBHUAMHU HC ABJISACTCA CTa0MIBLHO BBICOKMM IIO KjaccaM
Bo3pacTa. Tak, BO 2 KJ1acce OH MPEBBIIIACT 3aI1ac HACAKICHUS B CyXUX YCIOBHSIX, B 3 KJIacCe OTCTAET U
HE3HAYMTEIHHO MPEBBILIAET B 4 Kiacce Bo3pacTa (PUCYHOK 2).
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Pucynok 2 —
3amnac B JIECHBIX KyJIbTypax
COCHBI OOBIKHOBEHHOH B CYXHX
U CBEKHUX YCIIOBHSIX IIPOU3PACTAHMS, M

ITo naHHBIM TaKCALIMOHHOTO ONMUCAHUS ObLIT U3y4€H POCT JIECHBIX KYJIBTYP COCHbI OOBIKHOBEHHOH B
HauOosee yacto Berpeyaromuxes tunax yeca C, u C, (pucyHok 3).

Pucynok 3 — PocT pa3HOBO3pacTHBIX KyJIBTYp COCHBI OOBIKHOBEHHOH B THIIE Jieca C,

Jo Bcrymnenus B 40-1eTHHI BO3pacT POCT KYABTYP COCHBI IPOUCXOAUT JOCTATOYHO CTAOMIBHO.
Bricora u nuamerp pactenuit B 50—70-1eTHUX KyJbTypax OTCTAET OT Mokazarenei pocta 40-1eTHUX
JIEpEeBbEB. AHANOTMYHAs KapTMHA HAOIIOIAETCsS B KyIbTypax COCHbI OOBIKHOBEHHOH B Ture Jjeca C,
¢ TOM paszHuIlel, uTo pocT 40-TeTHUX IEPEBbEB OTCTAET OT POCTA MO BBICOTE M JAUAMETPY TOJIBKO OT
70-11eTHUX HAaCaAXKICHUI.

[TomydeHHbIe TaHHBIC YTOUHEHBI C MMOMOIMIBIO OAHO(AKTOPHOTO NUCIIEPCHOHHOTO aHAIHM3a CPeaH
Pa3HOBO3PACTHBIX KYJIBTYDP COCHBI OOBIKHOBEHHOH, MPOM3pacTaromux B TuIe jeca C, ¢ Lenbro onpee-
JICHUs! BIMSIHHSI BO3pacTa Ha ObICTPOTY pocTa JepeBbeB. CpaBHUBAICS POCT JUAUPYIONIETO MO BBICOTE
u nuametpy HacaxaeHus 31-40-netHero Bo3pacrta ¢ 6osiee MOJIOABIMU U B3POCTBIMU KyabTypamu. [Ipu
cpaBHeHHMH pocTa JepeBbeB B mepuoasl 21-30 u 31-40; 31-40 u 51-60 netr HabmromaeTcs AOCTATOY-

Pucynok 4 —
CTCHGHB BIIUSAHUS ITIOJTHOTBI
Ha MOKa3aTejIx PocTa
B YHCTBIX KYJIBTypax
COCHBI OOBIKHOBEHHOMH, %
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HO BBICOKAsl CTETIEHb BJIHMSHUS MPU3HAKA U JOCTOBEPHOCTH OTBITA KaK IO BBICOTE, TaK M MO THAMETPY
(44,1-41,3 u 35,8-41,6% cootBeTcTBeHHO). PoCT KynpTyp B Bo3pactHble nepuonbl 31-40 u 41-50 net
3HAUUTENIFHO HE OTIUYACTCS, T.e. PA3INYMsi B TEMIIaX POCTa HEBEJIHMKH (CTENICHb BIUSHUS (aKTOpa 10
BbICOTE cocTaBmia 19,1%, no nuametpy — 6,5%). B KynbTypax COCHBI, MPOU3PACTAIONINX B THIIE Jeca
C,, HaOnrozaeTcs Takas e 3aKOHOMEPHOCTh, Kak U B Tue jeca C,, 4TO MOJHOCTBIO HOATBEPKIAETCS
JIMCTIEPCUOHHBIM aHamn30M. Ho ciieyeT OTMETHTb, UTO B CBEXKHX YCIOBHIX POCT COCHBI HE3HAYUTEIb-
HO 3aBHCHUT OT BO3PACTHOTO TEPHO/IA, HAa YTO BIUSIOT O0siee OIaronpusaTHbIC YCIOBHUS TPOU3PACTAHHUS.

Jis ycTaHOBIIEHUS 3aBUCUMOCTH MEXKTy TIOJTHOTOH M TTOKa3aTeNIsIMU POCTa IMPOBEACH OTHO(AKTOP-
HBI JUCTICPCUOHHBIA aHAIN3 CPEIU Pa3HOBO3PACTHBIX KYJIBTYP COCHBI OOBIKHOBEHHOW B CPEIHETOIN-
HOTHBIX HACAXKIACHUSIX (CM. PUCYHOK 4).

BrIsiBI€HO, YTO MOJIHOTA BIMSIET HA POCT pacTeHU B 000N cTeneHu B Bo3pacte 11-20 (cTenensb
BrusiHUS 77,9% 110 BBIcOTE U 47,4% 110 Triametpy) u 41-50 5ret (CTeneHb BIHUSHAS 110 000UM IPU3HAKAM
50%). Aranmu3 nocroBepeH B oboux cinydasx (Fradm. < Fsera.). CnemoBarenbHO, HMEHHO B 9TOM BO3-
pacTe B JIECHBIX KYJIBTYPax COCHBbI OOBIKHOBEHHOH HY)KHO IPOBOIUTH PYOKH YXOZa C IENIbI0 CHIDKEHHS
KOHKYPEHIINH JICPEBHEB M YBEINYCHUS TIPOAYKTUBHOCTH HACAXKICHUSI.
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THE STUDY OF FOREST CROPS OF COMMON PINE
IN SNNP «BURABAY»

A. N. KABANOV, I. S. KOCHEGARQV
KazRIFA, Schuchinsk (Kazahstan)

Summary. The results of the study of forest crops of common pine in SNNP «Burabay» are presented.
Medium density stands in dry and fresh forest types occupy 66.9-75.0% of the total area, high density stands —
12.1-23.1%, low-density stands - 9.9-13.0%. In general, forest crops of common pine have an average bonitet
(74.5-82.7%).

Keywords: forest crops, bonitet, stand volume, variance analysis.
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POCT U PABBUTHUE
JPEBECHO-KYCTAPHUKOBBIX PACTEHUM
ACTAHUHCKOT'O BOTAHUYECKOI'O CAJA

A. T. KIIUMYVK, C. K. KIIHMYVK, K. C. CHJAKOB
ActannHckuil 6otanmueckuii caf, . Hyp-Cynran (Kasaxcran); fogkat3@yandex.kz

Annoranus. [lpuBomsrcs naHHBIE (EHOIOTHYECKHUX HAOMIONEHUH KOJUIEKIIMOHHOTO (OHIA IPEBECHO-
KYCTapHHUKOBBIX paCTeHUI ACTaHHMHCKOTO OOTAaHMYECKOTO cajaa 3a BereTarnoHHb ieproa 2019 roga. [lokazano
pas3zaeneHne HHTPOMLYIIEHTOB I10 IePHOAaM I[BETCHHS U Hadalla BETeTaIlHH.

KuroueBble cjioBa: WHTPOAYKIHNS, aKKIMMaTH3alWs, (EHOJIOTHmYecKne HaONIOAeHWs, POCT pacTEeHHi,
3UMOCTOMKOCT.

HNHTponyKkimsi paCTeHU KaK MPaBUIIO COMPOBOXKIACTCS MEPECTPOUKON €ro OMOJIOTUYECKUX 0CO-
OeHHOCTEH. MI3MeHeHne BHEIIIHUX YCIIOBUM CKAa3bIBACTCS HA XapaKTepe PocTa U pa3BUTHUs, Mop(dosoru-
YECKHUX MPHU3HAKaX, CPOKax HACTYIUICHUs (PeHoJornyeckux (a3, BO3pacTe HACTYIUICHUS TUIOIOHOIIIE-
HUS U T.1.

XapakTep pocTa B HOBBIX YCIOBUSIX MMEET PENIAIOIIECe 3HAYEHUE MPU OLIEHKE MEePCIEKTUBHOCTH
TOT'O WJIKM MHOI'O BUAA paCTCHUA IJIA MHTPOAYKIUH. HSMCHCHI/I?I, Ha6J'IIOILa€MI>Ie IIpu 3TOM, MOT'yT OKa-
3aThCs HE MEeJIeCO00Pa3HBIMH C IKOHOMHYECKOM TOYKH 3PEHUS, U B 3TOM CITydae MPUXOIUTCS JIMOO OTKa-
3BIBATHCS OT MHTPOAYKIIUH JTAHHOTO BHJIA, TMOO MCKATh IyTH COXPAHCHUS IPU3HAKOB U CBOMCTB, OTpe-
JEISIOMUX UX IICHHOCTD.

KonnexkuuoHnHbIi GOHIT IpeBECHO-KYCTAPHUKOBBIX MOPOJ] pAaCTEHUH ACTAaHMHCKOTO OOTaHUYECKOTO
caJla HACUUTHIBAET 78 BUAOB U COPTOB U3 36 POIOB IPEBECHO-KYCTAPHUKOBBIX PACTCHUH.

[TpoBoasTcs dheHonornueckrue HabIIOASHHS POCTa PACTEHUH, KOTOPBIE BKITIOYAIOT OCHOBHBIE CPOKHU
HacTyruieHust peHodas pa3BUTHs paCTCHHM, TaKKe, KaK Ha0yXaHUE U pacyCKaHUe IMOYEK, POCT MOOET0B,
1BeTeHHE (MBUICHKE), TUIOAOHOIICHUE. YCTAaHOBJICHA TMpPEIBAPUTEIbHAS 3WUMOCTONKOCTh JPEBECHBIX
pacTeHuil.

Onpenenenue moka3arTenis 3MMOCTOMKOCTH XBOMHBIX HHTPOYLEHTOB TPOBOAMIIOCH B 2019 . B koJI-
JeKInu ACTaHUHCKOTO O0TaHW4YeCcKoro cana (cM. tabmuiry). OnenuBanu nmo meroauke Jlanmna I1. U. u
Cunnesoii C. B. (1973), no ceMuOamipHOM mIKaie, TJie HAMMEHbINA 0am | — moBpexxaeHuit HeT (pac-
TeHue He oOMep3aer), a Hanbonpmmii 6amt VII — pactenue BeiMep3aeT moaHocThi0. Hanbonee 3umo-
CTOMKHMMHU OKa3aJINCh PACTEHUS Ka3aXCTAaHCKOW, CeBEpOaMEPUKAHCKOM, TaJbHEBOCTOUHON, CHOMPCKOI
dmopsl, Takue, kak Berberis vulgaris L., Betula kirghisorum Sawicz., Betula pendula Roth, Caragana
arborescens Lam., Cotoneaster lucidus Schitdl., Dasiphora fruticosa (L.) Rydb., Halimodendron halo-
dendron (Pall.), Parthenocissus quinguefolia (L.) Planch., Philadelphus coronarius L., Populus tremula
L., Prunus fruticosa Pall, Rosa canina L., Salix caprea L., Sorbus aucuparia L., Tamarix ramosissi,
Viburnum opulus L.

[To cpokaM 1BeT€HMSI, NPEBECHO-KYCTAPHUKOBBIE PACTEHUSI MOKHO PA3[eiIUTh Ha TPYMIbl: paH-
uenperymme ¢ 10 mo 12 mast — Fraxinus americana L., Populus alba L., Salix caprea L., Salix fragilis L.,
Salix viminalis L., Amygdalus nana L., a Takxe nozaaensetyiire ¢ 20 mo 28 utons — Cornus sanguinea
L., Euonymus europaeus L., Parthenocissus quinquefolia (L.) Planch., Elaeagnus commutata Bernh. ex
Rydb.

Pannee nauano Bereranuu u3 XxBoWHbIX B Havasie anpeins (02.04—10.04) nauynHaeTcst ¢ HaOyXaHUs
nouek y — Larix gmelinii (Rupr.) Kuzen., Larix sibirica Ledeb., Pinus mugo Turra. Cpenu JIHCTBEHHBIX
nopoj panHss Bereranus ormedena — 02.04 Sorbus aucuparia L., 10.04 Betula kirghisorum Sawicz,
Salix caprea L., Salix fragilis L., Salix viminalis L., 12.04 y Ribes nigrum L., 1o 20.04 y Takux BHIOB,
kak Parthenocissus quinquefolia (L.) Planch., Spiraea japonica L.
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Otnan u3 xoyutekuuu — Betula nigra L., Forsythia ovata, Forsythia suspensa (Thunb.) Vahl X
Forsythia viridissima Lindl., Juglans mandshurica Maxim., Juniperus chinensis L., Juniperus communis
L., Liriodendron tulipifera L., Lonicera caprifolium L., Picea glauca (Moench) Voss, Populus laurifolia
Ledeb., Tamarix ramosissima.

OCHOBHBIC JaThl HACTYIUICHUS (eHomoruueckux (a3 (manusie 2019 r.)

3umo- | Haly- Pac- | pocrmoberop | VBCTCHHC Hnozo-
N myc- (TBIIeHME) HOIIICHUE
No Pactenue CTOW- | XaHue
KaHhe | Ha- KO- Ha- KO- Ha- KO-
KOCTh | MOYEK
IIOYEK | yajo | Hel | 4Yajo | Hel | 4auo | Hel
1 2 3 4 5 6 7 8 9 10 11
| | Abiessibirica LEpes. - 1 | 25.04 | 02.05 | 02.05 | 20.07 | 16.05 | 28.05 | - -
nuXTa cudupckas
2 | Acer campestre L. - kiieH nojeBoi 2 8.05 16.05 | 20.05 | 20.09 - - - -

Acer ginnala (MAXIM.) MAXIM. -

3 . 2 | 3004 | 02.05 | 08.05 | 25.09 | 30.05 | 14.06 | 25.06 | 10.09
KJICH TIPUPEYHBIH

4 | Acer platanoides L. - 4 | 0205 | 08.05 | 12,05 | 05.09 | - - _ -
KJICH OCTpOHHCTHbH/I

5 | Acer rubrum L. - kJieH KpacHBIit 4 30.04 | 02.05 | 08.05 | 25.09 - - — -

¢ | Berberis amurensis Rup. - 2 | 2004 | 02.05 | 02.05 | 15.09 | 30.05 | 08.06 | 20.06 | 20.08
6apbapuc aMmypCcKuii

7 | Berberis thunbergii DC. - 4 | 0205 | 1005 | 14.05 | 25.09 | 02.06 | 14.06 | 25.06 | 10.10
Oapbapuc TyHOepra

g | BerberiswulgarisL.- 1| 28.04 | 02.05 | 08.05 | 10.10 | 02.06 | 12.06 | 15.06 | 10.09
6apbaprc 0OBPIKHOBEHHBIH

g | Betulakirghisorum Sawicz - 2 | 1004 | 18.04 | 2504 | 10.10 | 18.05 | - _ 12607

Oepesa KUPru3cKas
10 | Betula nigra L. - 6epesa yepHas 3 — - - - - - - _
Betula pendula RoTH -

1 1| 2004 | 28.04 | 02.05 | 01.10 | 12.05 | 20.05 | 10.06 | 20.08
Oepesa moBucias

1o | Caragana arborescens Law. - 1| 08.05 | 12.05 | 12.05 | 18.09 | 20.05 | 02.06 | 15.06 | 22.07
KaparaHa JpeBOBHUIHAS

13 | Comus alba L., - xepen 2 | 1405 | 18.05 | 20.05 | 10.10 | 14.06 | 24.06 | 02.07 | 26.07
6€HOOKaI/IMHeHHLH/I

14 | Cornus sanguinea L. - 3| 08.05 | 12.05 | 12.05 | 12.10 | 12.06 | 20.06 | 28.06 | 20.08

JICPEH KPOBABO-KPACHBIH
15 | Cotoneaster lucidus ScHLTDL. - 2 | 22.04 | 26.04 | 02.05 | 08.10 | 02.06 | 08.06 | 22.06 | 28.09

KA3WIBLHUK OJIECTSIINHA

Dasiphora fruticosa (L.) Rydb. -
16 | Jlanuarka, masudopa 1 22.04 | 28.04 | 28.04 | 08.10 | 22.05 - - -
KyCTapHHUKOBasi, KypWIbCKUM yail

Euonymus europaeus L. -

17 U L. 3 | 2604 | 28.04 | 02.05 | 28.09 | 02.06 | 22.06 | 06.07 | 18.09
OepecKiIeT eBpONeHCKHi

1g | Elaeagnus commutata Bernh. ex 1| 08.05 | 16.05 | 20.05 | 10.10 | 26.06 | 16.07 | 28.07 | 20.09
Rydb. - 10X cepedbpucTsbIii

19 Forsythia ovata - 4 B 3 B B 3 3 B B

(dopautus sSieBuIHAST
Forsythia suspensa (THUNB.) VAHL

20 | X Forsythia viridissima LINDL. - 4 - - - - _ _ _ _
(op3uIus MPOMEKyTOUHAS

p1 | Fraxinus americana L. - 3 10.05 | 10.05 | 14.05 | 04.10 | 10.05 | 20.05 | 28.05 | 25.09

SICEHb aMEPUKaHCKUI

5y | Fraxinus excelsior L. - 2 | 10,05 | 18.05 | 22.05 | 08.10 | 22.05 | 28.05 | 08.06 | 05.10
SICCHb 06BIKHOBCHHLH/I
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Ipoodonscernue mabnuywl

1 2 4 5 6 7 8 9 10 1

” Gleditsia triacanthos L. - 1205 | 1805 | 2205 | 12.10 B B 3 B
TJIC A4 N st TpeXKOHquKOBaﬂ
Halimodendron halodendron

24 . 22.04 | 26.04 | 02.05 | 20.09 | 20.06 | 02.07 | 12.07 | 08.10
(PALL.) - YHHTTUITE CepeOPHUCTHIN

25 | Hydrangea arborescens L. - 2005 | 28.05 | 02.06 | 08.10 | 02.07 | 22.08 | - -
l“OpTeH3I/I$[ HpeBOBI/II[HaH

2% Juglans mandshurica Maxiwm. - B B B B B B B B
OpeX MaHBWKYPCKUI
Juniperus chinensis L. -

27 | MOXKKeBeJIbHUK KHTANCKUK - - - - - - - -
KOJIOHOBM/HBIH

73 Juniperus communis L. - 3 3 3 3 B 3 3 B
MOKKEBCJIbHUK OﬁLlKHOBeHHLlﬁ

g9 | JuniperussabinaL.- 18.05 | 18.05 | 24.05 | 20.08 | - - — | 20.09
MOXKKEBEJIBbHUK Ka3allKUU

30 | Juniperus sibirica Burgsd. - 18.05 | 18.05 | 24.05 | 10.09 | - - - -
MOXKKEBECJIbHUK CHﬁHpCKHH

31 | Juniperusvirginiana L.- 24.05 | 24.05 | 02.06 | 2009 | - - - _
MOXKKEBECJIbHUK BﬂprnHCKnn

3p | Larix gmelinii (Rupr.) Kuze. - 10.04 | 20.04 | 28.04 | 16.10 | 10.05 | 1405 | — | 06.10
aucTBennuna I'meanHa, maypckas

33 | Larixsibirica Ledeb. - 02.04 | 10.04 | 24.04 | 1010 | 02.05 | 12.05 | — | 20.10
JIMCTBEHHHIIA CHOMPCKas

34 Liriodendron tulipifera L. - Trosb- B B B B B B B
aHOBOE JICPEBO, JTUPHOACHAPOH

35 Lonicera caprifolium L. - B B B B B B B B
JKUMOJIOCTh KaHpI/I(l)OJ'H)

36 | Mahonia aquifolium (Purs) 22,04 | 26.04 | 26.04 | 20.10 | 02.05 | 18.05 | 10.06 | 02.08
NUTT. - Maronus najy0oaucTHas

37 | Malus sieversii (LEpEB.) M.ROEM. - 24.04 | 02.05 | 10.05 | 10.10 | 22.05 | 30.05 | 10.06 | 10.09
sionmonst CuBepca

3g | Parthenocissus quinquefolia (L.) 20.04 | 28.04 | 02.05 | 10.10 | 12.06 | 20.06 | 06.07 | 02.10
PLANCH. - BUHOTAJI ICBUIHt

39 | Philadelphus coronarius L. - 16.04 | 20.04 | 20.04 | 20.10 | 20.06 | 10.08 | 18.08 | 10.09
4yOyIIHUK BEHEYHBII

40 | Picea glauca (MOENCH) Voss - 20.04 | 26.04 | 26.04 | — | 20.05 | 28.05 | 18.06 | 18.09
€JIb KaHaJACKast

A1 Picea glauca (MoENCH) Voss - 3 3 3 3 B 3 3 B
€JIb KaHaJACKass KOHUKa

4 | Picea obovata LEDES. - 20.04 | 26.04 | 26.04 | — |20.05|2805| - |2011
eJb cCHOUpCcKasn

43 | Piceapungens ENGELM. - 24.04 | 30.04 | 3004 | — 2805|0506 — |2011
€JIb KoJIIouast

44 | Pinus mugo TURRA - cocHa ropHas 02.04 | 12.04 | 12.04 - 02.06 | 12.06 - -

45 Pinus sibirica Du TOUR - 20.04 | 24.04 | 24.04 : B a 3 3
CcOCHA cHOHMPCKas Keap

46 | Pinus sylvestris L. - 28.04 | 02.05 | 02.05| — | 2005|2805 | - _
COCHAa OﬁblKHOBeHHaﬂ

47 | Populusalba L. — . 28.04 | 05.05 | 12.05 | 18.10 | 05.05 | 10.05 | — | 12.06
TOTIOJb OEJIBIN, CepeOpPHCTHIN

43 Populus laurifolia LE]?EB. - B 24.04 | 02.10 B 3 B B
TOIIOJIb HaBpOHI/ICTHBII/I

49 | Populus nigra L. - Tononb 4epHblit - - - - - - - -
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Oxonuanue mabauybwl
1 2 3 4 5 6 7 8 9 10 11

Populus tremula L. —
TOINOJIb JPOXKALLUI, OCUHA

51 | Prunuscerasus L. - 2 | 0205 | 12.05 | 12.05 | 08.10 | 28.05 | 05.06 | - -
BUIITHA O6BIKHOB€HH3§[

5p | Prunus fruticosa PaLL. - 1| 3004 | 02.05 | 02.05 | 06.10 | 22.05 | 02.06 | 10.06 | 02.08
BUIIIHA CTCIIHAA

53 | Prunus maackii RupR. - 2 | 3004 | 0205 | 1005 | 22.09 | 22.05 | 02.06 | - -
uyepeMyxa Maaka

Prunus virginiana L. -

50 1 10.04 | 26.04 | 30.04 | 10.10 | 20.04 | 28.04 | 02.05 | 22.05

54 2 | 2604 | 28.04 | 02.05 | 02.10 | 28.05 | 06.06 | — _
yepeMyxa BUPruHCKas mryoeprt

55 | Ribes nigrum L. - | 14.04 | 16.04 | 16.04 | 02.09 | 20.05 | 10.06 | 18.06 | 20.07
CMOpOZ[I/IHa ‘{epHaﬂ

56 | Rosa canina L. - posa coGaubs 1] 0505 | 1005 | 18.05 | 12.10 | 20.06 | 28.06 | 10.07 | 22.09

57 | salix caprea L. - usa xo3ba 2 | 1004 | 16.04 | 30.04 | 08.10 | 02.05 | 08.05 | 20.05 | 12.06

58 | Salix fragilis L. - usa nomkas 2 | 1404 | 2004 | 02.05 | 12.10 | 02.05 | 10.05 | 14.05 | 28.05

59 | Salix purpurea - usa myprypras 3| 1004 | 16.04 | 20.04 | 20.10 | 12.05 | 14.05 | 22.05 | 02.06

go | Salixviminalis L. - 2 | 1404 | 22.04 | 22.04 | 12.10 | 02.05 | 12.05 | 18.05 | 28.05
WBa TIPYTOBUIHAS

Sorbaria sorbifolia (L.) A.Braun -

61 . 4 | 0604 | 1404 | 14.04 | 20.09 | 14.07 | 10.08 | 18.08 | 02.10
PAOMHHUK PSOMHOIUCTHBIN

g2 | Sorbus aucuparia L. - 2 | 02.04 | 12.04 | 18.04 | 22.09 | 28.05 | 14.06 | 22.06 | 26.08
psibrHA OOBIKHOBCHHAS

63 | SPiraeajaponicaL. - 3| 2004 | 22.04 | 22.04 | 18.10 | 10.06 | 20.08 | 08.10 | 12.10
CHI/Ipe}I SITIOHCKas

g4 | Spireamedia Schm. - 2 | 2404 | 28.04 | 28.04 | 20.09 | 24.05 | 20.05 | 02.06 | 18.08
TaBOJIT'a Cpe,uHﬂiI

65 | Syringaamurensis RUpk. - 2 | 2804 | 02.05 | 02,05 | 2209 | - _ _ -

CI/IpCHI) aMprKaﬂ

66 Tamarix ramosissima - ) ) B B B B 3 B B B
TaMapI/IKC MHOI'OBETBUCTBHIN
67 | Tia cordata MiLL. — 1| 2005 | 26.05 | 30.05 | 12.09 | 26.06 | 10.07 | 24.06 | 26.09
JINIIA MCJIKOJIMCTHAs
Thuja occidentalis L. -
Tyﬂ 3anmajaHas
Viburnum opulus L. -

KaJMHa KpacHas

68 3 06.05 | 06.05 | 12.05 - 28.05 | 05.05 - -

69 1 28.04 | 08.05 | 14.05 | 02.10 | 30.05 | 12.06 | 22.06 | 12.09

IHpumeuanue. YXupHbIM mprTOM BBIICICHBI XBOWHBIC TIOPOIBI JPEBECHBIX PACTECHHH.

I/ITaK, H3JIOKECHHOC ITO3BOJIICT CACIIATh CICAYIOIINC BBIBOIBI:

1. Pemaroniyue BausiHMEe Ha TEMIIbI pocTa APEBECHO-KYCTAPHUKOBBIX paCTeHI/Iﬁ B ACTaHMHCKOM
0OTaHHYECKOM caly OKa3bIBACT PCIKUM BJIA)KHOCTHU. Ha ydacCTKax ¢ MHTCHCUBHBIM ITIOJIMBOM PACTCHUSA
Jar0T 3HAYHUTCIIbHO OOJBIIINE MPUPOCTHI, YEM HA OCTAJIbHBIX YHaCTKaX.

2. CHIXEeHNEe TEeMIIOB pocCTa 1 BbillaZla HCKOTOPLIX BHUAOB paCTeHI/Iﬁ O6y€J'IOBJ'IeHO CJICAYIOMINMHA
INpUYrMHaAMMA: HCAO0CTAaTOYHAaA SHMOCTOﬁKOCTB, IpUuBOAAIIAa K O6Mep33HI/II-O HC TOJIBKO OJHOJICTHUX, HO U
bonee CTapbIX HO6CI‘OB; MPOUCXOKACHUEC ITOCATOTHOTO MaTCpUualia U3 MECT, OTIIMYAIOIIHUXCS 11O KIIMMATy
oT paﬁOHa HUHTPOAYKIMH; HCCOOTBCTCTBUC BHCIIHUX YCJIOBI/Iﬁ OnoJaorun HHTPOAYLCHTOB.

3. CpOKI/I HaydaJla 1 OKOHYaHUA pOCTa mooeros HaxogsATCA B TECHOM CBSI3U CO CpOKaMHU BCICTAalluH,
YTO HCIMOCPCACTBCHHO BJIMACT HA 3UMOCTONKOCTD paCTCHHﬁ.
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GROWTH AND DEVELOPMENT OF WOOD AND SHRUBS
OF THE ASTANA BOTANICAL GARDEN

A. T. KLIMCHUK, S. K. KLIMCHUK, K. S. SIDAKOV
Astana Botanical garden, Nur-Sultan (Kazakhstan)

Summary. The article presents the data of phenological observations of the collection Fund of tree and shrub
plants of the Astana Botanical garden for the vegetation period of 2019. The division of introduced plants by the
periods of flowering and the beginning of vegetation is shown.

Keyword: introduction, acclimatization, phenological observations, plant growth, winter hardiness.
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VK 633.2.039.6: 633.2/3: 630%232.43(574.2)

KYJIUCBI U3 TOPIA 3ABAMKAJBCKOI'O (POLYGONUM DIVARICATUM
L.) 1JIA 3BAIIUTBI JIYI'A B MEKJIECHBIX HACAKIEHUAX

H. B. MAJTUIIKAS Y, 1L IIITAKAHOBA Y, O. JI. ILIOUKHH ?, M. B. FEJIOBA ®

I'CKT'Y um. Kossibaesa, 1. [Terpomasnosck (Kazaxcran); natali_gorec@mail.ru
2Owmckuit TAY um. Cronsinuaa, I. OMck (PD)
3 Caparosckuii AY um. Basuiosa, 1. Caparos (P®D)

AHHoOTanus. B mpon3BoncTBE pacTUTENHFHOTO CHIPBS HAa KOPMOBBIE 11eJH B ycioBuax CeBepHoro Kazaxcrana
MOTYT TIOMOYb KYJIHCHI U3 Topia 3adaiikansckoro. OHM ofOecredaT TOCTYI PacTeHUi K MATATEFHBIM U BOIHBIM
pecypcam IMOUBHI U 3alTUTAT €€ OT HeOJarompusATHBIX SKOJIOTHYECKHUX YCIOBUH.

KuaroueBble c¢jioBa: CMEMIaHHBIA TPAaBOCTOM, KyJIMCHAS 3allnTa, TOpel 3a0aiKaabCKUi, MEKIIECHOE TPO-
CTpPaHCTBO.

Jlyra B MeXJI€CHBIX HaCaXACHHUSIX OOBIUYHO MPEICTABICHBI PA3HBIMU MHOTOJIETHUMU BUJIAMHU,
HaIrpuMep, U3 TPYII 3TaKOBBIX, 0000BBIX, pa3HOTPABbSI.

VYpoBeHb BbICOTHI TpaB cocTaBiigeT oT 40 mo 80 cm. M3mMeHseTcss OH B 3aBUCUMOCTH OT yCJIOBUH
rojia u Kosneonercs Mo KaJleHIapHbIM rogaM. Tako# JIyT OTHOCSAT K CEHOKOCHOMY THITY.

Jns obecrieueHUs] pacTUTENBHOIO JIyra JOCTaTOYHBIM KOJIMYECTBOM BIIarM PEKOMEHIYEeTCsl HcC-
MOJIB30BaTh KYJIMCHI JIOJNTOJIETHEH HETPAJMIIMOHHONW KOPMOBOM KyJIBTYpPhI — ropiia 3a0aiKallbCKOTO
(Polygonum divaricatum L.) u3 cemeiicta ['peuntntbix. OOBIYHO KYJIHUCHI JTOKHBI OBITH OJHOJETHHUMH,
HO MPEUMYIIECTBO JaHHOM KYJIBTYpPbI 3aKJIFOUAETCS B TOM, 4TO 3TO BhIcOKopocioe (120—170 cm) pacre-
HUE HE SBIISETCS 3JI0CTHBIM COPHSIKOM, KOTOPOE MOXKET 3aXBATUTh OOIIMPHOE MIPOCTPAHCTBO.

KopneBasi cuctema ropua crep:kHeBasi, pa3BUBaThCS OyJET C y4yeToM IUIOUIaJM MUTaHUS, Ha KO-
TOPYIO BBICQ)KMBAETCSA pacTeHHE. SIBISETCS] KpenKuM pacTeHHEeM, CTEOIM HEMHOIO JPEBECHEIOIINE B
OCHOBAaHMU KOPHEBOM melku. BeiaepxxkuBaer cyposbie ycinoBusi CeBepHoro Kazaxcrana, To €CTh MOJHO-
LIEHHO Pa3BUBAETCS U CO3/1a€T YCIOBUS JUIsl 3aJiepyKaHusl CHEra, COXpaHEeHUs BJIard B BECEHHEE BpeMsl,
TaK)Ke HaKaIJMBaeT OPraHMYECKYIO MacCy B IaXOTHOM FOPU30HTE B BUJIE KOPHEH U cTebel, UTO BIUSIET
Ha IUIOAOPOAME TOUBHI [5]. B MecTax U3pexeHHOro TPaBOCTOSI MOKET UTPaTh POJIb B 3AIUTE MOYBBI OT
BETPOBOI1 3po3uu [4] Giarogapsi IIIOTHOMY 3aJIepHEHUIO ee moBepXxHocTH [ 1]. He Goutcst KoHKypeHInn
U BBIJIEJISIETCS 110 BBICOTE.

Pa3memiare ropern 3a0aiikaabCKHil HAUMHAIOT CO BCEX KpaeB Jiyra. [[s mocagku 3aroTaBiIWBarOT
YKOPEHUBIIMECS YEPEHKU C TpeMsi Mexa0y3nusiMu. CaMu 4YepeHKH BOCHPOU3BOMAT U3 I[BETOHOCHBIX
1o0eroB pacTeHUWi BTOPOTO Trojia U3HU B KOHIIE aBrycta. HemocpeacTBEHHO BBICA)KUBAIOT YEPEHKH,
KOTOpble 0OpabarbiBaiu cTuMyssitopamu pocta KopHesunoM min 'erepoaykcunoM. [TouBy B psiakax
He00XOJMMO TOJIUTh, B JAIbHEUIIIEM CIIEAYeT MOAePKUBATh €€ BOIHBIM PEXKHUM, MTOKa HE TPUKUBYTCS
yepeHKH Ha ypoBHE 70% OT mosiHoi nmosneBoii Biaroemkoctu. Caxkas, HIPKHUHN y3€J1 YepeHKa yriTyOmsitoT
Ha 2-3 cMm. Bpewms BbIca ik — o] 3MMy WK paHo BecHOi. [Ipu moa3uMHei nocaake 4epeHKH KeaTesb-
HO 3aKPBITh MOJIMATUIICHOBOM TIeHKOM. Crioco6 mocaaku — MupoKopsaHbii (60 cM) ¢ paccTosTHUEM B
panke 35-40 cm [6]. Jdenaem nmosocy U3 Tpex Wi MSATH PSAOB pacTeHul. BHyTpu nyra pasmeniaem no-
JIOCBHI TIOTIEPEK TOCIOACTBYIOUINX BETPOB. B 3aBHCHMOCTH OT IJIOIIA M JIyTa MOJI0CHl pa3MeliaeM yepe3
7-10 nmm 15-20 m.

C mepBoOro rojia KM3HM KaXKJI0€ pacTEeHUE CO3/aeT ompeneseHHbI o0beM. Pazmepsr ero (BbicoTa
W mupuHa) B cpeaHeM coctaBisitor 50-70 u 15-20 cM, B nanmpHEWIEM pacTeHUsS CTAHOBSTCS CIIe
BEJIMUECTBEHHEE. Tak, Ha TPETUMH, YETBEPTHIA TOJbI KU3HU TOpel IOCTUTrHeT pazMepoB 100-120 u
30-40 cMm. Kynucel OymyT cTOWKO Ciry)uTh okoio 10 met. I[Ipumep ucnonb30BaHMs TOpIa B KaueCTBE
KYJIMCHOM KYJbTYPbl UMEETCSI Ha MMaXOTHOM Y4acTKe ArpapHOro-3KOHOMHYEeCKOro HHCTUTyTa KI'Y uMm.
VYanuxanoa (pUCyHOK 1).
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Pucynox 1 — Baemnuii Buz Kynmuc u3 ropua 3a0aikaibCKoro TPEThero rofa *XHU3HU Ha (POHE JIECOMOoI0Chl

Kynucel 3a 3uMHUI TIEpUO] HAKAIJIMBAJIU CHET, BEICOTa KOTOPOTO B cpeHeM coctaBmia oT 30 110
70 cM (pUCyHOK 2).

Pucynok 2 — CHero3aaepxaHne KyJIncaMu U3 Topiia 3a0aifkairbCckoro

BecHoit Hy)kHO yOpaTh cyxue cTeOau ropiia ¢ MOBEPXHOCTH MOYBBI (PUCYHOK 3), YTOOBI HE MeTIaj
BO30OHOBJICHHIO POCTa PACTCHHWH W3 TMOYEK BO300HOBJICHUS. HoOBBIE pacTeHHs 00pa3yroTCs C emie
00JIBIIMM KOJTMYECTBOM MMOOETOB, BHEIITHE HATTOMHHAIOIIKUM PACTONBIPEHHBIN KYCT, BBIICISIONINICS Ha
¢doHEe TyTOBOTO pa3sHOTPaBbs (PUCYHOK 4). KylIMchl XOpoII0 pacTyT Ha JTyTOBBIX MOYBAX, 00€CIICUCHHBIX
ryMycoM Ha ypoBHe 4—6%, a KopHeBas cicTeMa, yriryossiemas Ha 1 M 1 IiTy0ske ¢ BO3pacToM, 00eCTieuuBaeT
pacTeHus MUTaTebHBIMU BEIlIeCTBaMU U Biaroil. /[pyrux mep yxozaa 3a KyJlucaMu He TpedyeTcs..

Pucynok 3 — BHenmHu#l BUI OT)KUBIIUX PACTEHUI Topiia 3a0aiKaaIbCKOro
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Pucynox 4 — YacTb BUIOBOTO pa3HOOO0pa3Hs JIyTa

T'oper 3a0aiikanbCKUil HE UCTIBITHIBAET KOHKYPEHLMU K KOPMOBBIM TpaBaM [3], MPeBOCXOIUT UX B
pocTe U JaeT BO3MOXKHOCTh B KaU€CTBE KYJIUC 00ECIICUUTh YCIOBHS UX KU3HEIEATEIIbHOCTH.

PacturenbHOCTE Ha Jyre XOpOIIO IPOU3PACTAET, TaK KaK B MEXJIECHOM IIPOCTPAHCTBE CO3AAETCS
07aronpUATHBI MUKPOKJIUMAT.

CMelraHHbIi TPABOCTOM MOMTYYeH ONTUMANBHO# ryctoThl 279 mit/1m? u Beicotsl 70 cM. B cpennem
3a Tpu rona (2012-2014) BnusHue ropua 3a0aiikaJibCKOro Ha PacTUTENBHBIN JIYT B MEXJIECHOM IpO-
CTPAHCTBE BBIPAKEHO B YPOXKalHOCTH, KOTOpas K (hase 1iBeTeHus coctaBmiia 277 1/ra. Beixoa kopma no
MUTATENLHOCTH COCTABWUII, 1I/Ta: KOPMOBBIX eanHuUIl — 8,16, nepeBapumoro nporenna — 0,97 [2].

TpaBoCTON Jiyra H3BHE MNPUBJIEKACT BHMMAHUE NEPEIUBAIOUIMMUCS MPUPOAHBIMU KpacKamH,
OLLYILIEHUEM TPABSIHOT'O 3aIl1axa, BBIACIAIOTCSA YaCTH PACTEHUI CpEAHE-KPYITHOTO pa3Mepa, OTMEYaeTcs
UX COYHOE HACBILIEHHE M3-3a O0raToro XMMUYECKOI0 COCTaBa.

Jl1s1 BOCTIPOM3BOJICTBA KYJIUC PEKOMEHIYETCsl COOMpaTh ceMeHa PYYHbIM UM TEXHUYECKUM CIIO-
cobomM, 00 OOKOCUTH IMOJIOCHI JUIsl 0OceMeHeHHs. MOYKHO BBIPACTUTh OT/AEIBHO CESIHIIbI I HOBOM
IIOCAAKU KYJIUC WIN BBICAIUTh UX Ha MECTE HENIPW)KUBILUXCS WIN YCTApeBIIUX pacTeHuid. Mnn ucnons-
30BaTh OIIMCAHHYIO TEXHOJIOIHIO 3aTOTOBKH YEPEHKOB.

CrnenoBatenbHO, KyJIUCHI U3 ropla 3a0aiikalbCKOro OKa3bIBAIOT MOJIOKUTEIIBHOE BIUSHUE HA YpPO-
KaMHOCTh CMELIAHHOI'O TPaBOCTOS Jyra M KadeCTBO ypOKas, PACIIOJIIOKEHHOTO B MEXIJIECHOM IIpO-
CTPAHCTBE.

PexoMeHyeTcs HCIIONIb30BaTh KYJIUCHI HAa CEJIbCKOX03AMCTBEHHBIX yroapsax CeBepHoro Kazaxcrana
B YCJIOBHSX JIECOCTEIIH, & TAK)KE B COIIOYHBIX YCIOBHX ['0Cy1apcTBEHHOTO HALIMOHAIBHOIO IPUPOIHOTO
napka «bypabait», rae Takke 3aHMMAOTCS XO3sIMCTBEHHOM JIeATENIbHOCThIO. B mapke pekomeHmyercs
HCIIOJIb30BaTh KYJIMChl Ha JIErPaJUPOBAaHHBIX Jyrax JJs 3alllUThl OT BETPa, HAKOIIJICHUS U COXPAHEHHUS
BJIaru.
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FENCES OF (POLYGONUM DIVARICATUM L.) FOR THE PROTECTION OF MEADOWS
IN A CROSS-FOREST PLANTATIONS

N. V. MALITSKAYA?, Sh. Sh. SHAKANOVA %, O. D. SHOYKIN %, M. V. BELOVA?

'SKGU named. Kozybaeyv, s. Petropavlovsk (Kazakhstan)
20Omsk State Agrarian University named Stolypin s. Omsk (RF)
3 Saratov State Agrarian University named Vavilova, s. Saratov (RF)

Summary. In the production of plant materials for fodder purposes in the conditions of Northern Kazakhstan
fences of Polygonum divaricatum L. can help. They will provide plants with access to nutrient and water resources
of the soil and protect it from adverse environmental conditions.

Keywords: mixed grass stand, fences protection, Polygonum divaricatum L, inter-forest area.
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JEATEJIN 3AITAJTHOCUBUPCKOT'O JIECHOT'O XO35IICTBA
1896 — 1922 I'O10B HA ITIPUMEPE HITATHOI'O ITIEPCOHAJIA
JIECHOI'O BEJOMCTBA

0. A. MUJTUI[EHKO Y, O. JI. LIOUKUH ', H. B. MAJTUI[KAA ?

'OMCKU M TAY, 1. Omck (P®); od.shoykin@omgau.org
2CKT'Y um. M. Ko3zeibaega, 1. [TetpomnaBnosck (Kazaxcran)

AnHoTanus. PaccMOTpeH KaapoBBIi cOCTaB JECHOTO BeaoMcTBAa OMCKO# 001acTH | JIECHOTO (JIECOTEXHHU-
geckoro) (akympreTa CHONPCKOTO MHCTUTYTA CEIBCKOTO X03iCcTBa U JecoBoACcTBa 1896—1922 rT. OCHOBHIBAsCH
Ha Marepuajgax CIpaBOYHUKOB, apXUBHBIX TOKYMEHTOB, IIPECCHI, CTICTIMATN3NPOBAHHBIX W3IaHUH 1 HAY9IHOU JTH-
TepaTypsl, aBTOP MPUBOUT JaHHBIE 00 yPOBHE TIOATOTOBKH JICATENIEH IECHOTO X03SIMCTBA U MX BKJIA/IE B Pa3BUTHE
OTpaciiv, BKJIIOYas ¥ OPTaHU3AIHIO JIEATEIbHOCTH JIECOTEXHNIECKOTO (pakynpreTa CHOMPCKOTO MHCTUTYTA CEITb-
CKOTO XO3SIIICTBa M MIPOMBIIIJICHHOCTH.

KuroueBbie ciioBa: HaygHas mkona I. @. Mopo3oBa, necHoit nermapramenTt, Cankr-IleTepOyprekuit tecHoH
nHCTUTYT UM. Hukomnas IlepBoro, CHOMPCKHIT HHCTUTYT CEBCKOTO XO3sIMCTBA M TTpoMbIuieHHoctd, H. . ['pu-
Oanos, B. B. bapeimesties, H. A. Tuxomupos, B. I1. Kopmr, JI. A. Cnagkos, H. K. Kisraus.

[Ton BustHMEM uzeil OoTaHuka, mouBoBeAa u reorpada konna XIX — Hauana XX B. mpodeccopa
['eoprust ®emoposuua Mopozosa (1867—1920), oqHoro 3 KpynmHeHmumx aecoBonoB B Poccuu, B Hadase
XX Beka B Cubups npuexanu padbotaTh BeITyCKHUKHU [leTepOyprckoro necHoro nactutyta M. M. EB-
ceenko, I. B. Opmnog, A. M. JIro60oBuu, ®. ®. [llynesuy, K. I1. [lepetomunn, E. I'. Poga, M. H. JIsBoB,
H. H. A6pamos, H. II. ITo3anskos, I1. I'. Jleiikos, I1. 0. Apuaar, B. A. Illunrapes, H. A. Cenbckuid,
B. . I'anunosckuid, C. 1. Po3unr, B. I1. Kokoynun, K. B. Bacuibes, JI. A. CnaakoB. Heckonbko panblie
okoHumIM JiecHor mHCTUTYT B. B. Bapsimesues, H. . I'pubanos, H.A. Tuxomupos, B. II. Kopmi,
J. C. [Tonomapes. ITu 1ecoBoIbI, HadaB padoTats B CHOUpH B 1iepBoe AecATuiieTne XX B., MPOIODKUIN
Y Pa3BUJIM CBOIO AESATEIBHOCTh B cOBETCKMI nepuon [1, ¢. 51; 2, c. 151, 153, 155, 156].

Ilenpro HaCTOSIIEH CTAaThU sBIsAETCS oOpalieHue Kk OnorpaduueckuM pakrtaMm HAydHOTO W Teja-
TOrMYECKOro Xapakrepa YUYEHbBIX, CIIEHUATNCTOB U CIY)KallUX, MOJYyYUBIIUM 00pa3oBaHUE B 00JacTH
necoBosicTBa 10 OkTsAOphCcKoit peBomonnu 1917 T. 1 oka3zaBmuUM OOJIBIIOE BIMSHUE HA JIECHOE XO3STiH-
ctBo 3amagnoit Cubupu B 1890-1920-¢ 1T, a Takke Ha OpraHU3AIMIO JIEATCILHOCTH JIECOTEXHUYEC-
koro (akynaprera CHOMPCKOTO MHCTUTYTA CEIHCKOTO XO3SMCTBA U TTpOMBIIeHHOCTH B OMcke (1920—
1930 rr.). McTounnkamu 1Jist KCCIIEAOBAHMS TIOCTYKIIJIM KaK JJAHHBIE U3 HAYYHBIX IMyOJUKAIIMHA U CTIpa-
BOUHOM TUTEpaTyphl, TAK U MaTEPHUAIIbl ADXUBHBIX TOKYMEHTOB.

BBINyCKHUKN CETBCKOXO3SIICTBEHHBIX U JIECOBOJUECKUX BY30B €Bpomenckor yactu Poccuiickoi
UMIIEpHH, TiepeexaBine Ha ci1yk0y B Cubupb, HAYMHAIN UIMEHHO C OpTraHU3aI[iH OMBITHBIX XO3SHCTB U
¢bepm. Crenyer 3aMETUTh, YTO OMBITHBIMU XO3SUCTBAMH WK (hepMaMU OOBIYHO HA3bIBAIN YUPEKIACHHUS,
HMMEIOIIHUE 1IeNIbI0 BBISICHUTH B YCJIOBUSAX MPAKTHUECKOTO XO3SIMICTBA CyMMapHOE BIHSHUE BCEX YITyd-
IIEHHBIX TPUEMOB OpPTraHU3alUN XO3SHCTBA, OTIMYHBIX OT OPraHU3aI[Mi OOBIYHBIX MECTHBIX XO3HCTB
[3, c. 32, 33]. K ux uncay B 1890—1920-¢ rr. OTHOCHIINCH OMCKHE JIeCHasi U MoJjiouHas pepmbl. B mecT-
HOM YIIpaBJIEHUH TOCY/IapPCTBEHHBIX HMYIIIECTB Ha BEAYIINX MecTax Obln BeimyckHUKH CaHkT-Ilerep-
OyprcKoro JeCHOTO MHCTUTYTA M JIECHOTO OTAeleHUsT MOCKOBCKOH [leTpoBcko-Pa3zymoBckol akajgemMuun
necoBosicTBa u 3emuenenus uM. Ilerpa Benukoro (¢ 1894 1. — MOCKOBCKHH CETBCKOX03SIHCTBEHHBIN HH-
cTuTyT, «IleTpoBKay), 1€COBOMBI M arPOHOMBI, cTaTckue coBeTHUKHU B. B. bapeimesies, JI. A. CrnagkoB
u H. U. I'pubanoB. Takum oOpa3zom, B 00ycTpoiCTBeE JiecHOTO X03siicTBa B 3amagnoi Cubupu u CeBep-
HoMm Kazaxcrane B 1920—-1930-¢ roapl mpuHUMAIHK BEIyIIee Y4acTHe, TJITaBHBIM 00pa30M, BBIITYCKHUKH
BY30B eBpornenckon yactu Poccuiickoil ummnepuu nociuenneit yetseptu XIX — navana XX B. [2, c. 355,
356, 359-362]. IlosTomy creayet nmpuBecTH WX haMuiInu (B CKOOKAaX yKa3aHBI TOJbI )KU3HU B y4eOHOE
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3aBe/leHUe, KOTOPOE OHM OKOHUYMJIM, @ TAK)K€ MO BO3MOKHOCTH MECTO OT€UECTBEHHOM U 3apyOe’KHOM
NPaKTUKH, TIPETIO/IaBaTeIbCKOM PadOThI MM 00yueHus ). B HacTosIIel cTaThe OMMCaHbl IPEACTaBUTENN
CTaplIero MokojieHus, npuoeiBiIne B CHOUPH HA KPYITHbIE aIMUHUCTPATUBHBIE MOCTHI 10 OpPraHU3a-
IIUH JIECOTEXHUYECKOTO (haKynpTeTa CHOMPCKOTO MHCTUTYTA CEIBCKOTO XO3SICTBA U IIPOMBIIIUIEHHOCTH
(unaue — ¢axynprera ecoB u Bog CUCXwull u B npyrux ormacoskax; 1920 ).

JlelicTBUTENbHBIN cTaTCKUil coBeTHUK Bacunuii BacunseBuu bapeimesues (1855-1936) nomyuunn
oOpa3zoBanue B Kazanckom BetepuHapHoM MHCTUTYTE U CaHKT-IleTepOyprckoM J€CHOM MHCTUTYTE UM.
Hukonas 1. Cragaina on ciyxun necanuuM I paszpsaa B Typunckom necauuectse ToOonbckoii rydepHUM
Crennoro Kpas, a 3arem r1aBHOYIIPABIISIOIIUM 3€MJIEIENHSI TOCYAapCTBEHHBIX UMYILIECTB AKMOJIMHCKON
n CemumanatiHCKUX obOnactedd (Mo BEeJOMCTBY MUHHCTEpCTBA 3€MIICACTHSI U TOCYIapCTBEHHBIX
umytiects (M3ul'M). Tlocne peBomonuu npenonasan aenaposioruto B CUCX-CUCXuJl B Omcke,
paboran B bopoBckoM necHuuectBe. OCHOBHBIM TpyaoM baphiiieBrieBa, 0CTalOIKUMCS aKTyaJlbHbBIM J10
CUX TOp, sBIsAeTCs crarhs «KazeHHble jecHuYecTBa AKMOMMHCKOM M CeMHIMallaTHHCKON o0acTei»
(1911 1.), B KOTOPOIi OH MPHUBEI XaPAKTEPUCTUKH JIECOB IO TIOJIOCAM U MOPOJIaM JIEPEBHEB: OEPE30BBIX,
COCHOBBIX Ha I€CYaHbIX MOYBAX, HATOPHBIX JIUCTBEHHUYHBIX HA MEPreJIMCTHIX MOYBaX. 31€Ch ke ObuIn
JIaHbl XapaKTEPUCTUKH MEPBBIX JiecHu4YecTB. JJoueHt B. B. bapeleBiieB ucciaenonani, HapuMep, UBbI
B MHTEpECaXxX TUIAHTAIMOHHOTO Pa3BEACHHUS JIJIs MTOydeHUs TyOniIpHOTO KOphs [4, c. 26; 5; 6, c. 35; 7,
c. 131;8,¢c.6;1,c.51;2,c.355,356;9,c. 162, 163].

Crnenyet noguepkHyTh, 4To ¢ 1904 no 1914 . OMCKUM Ipa)1aHCKUM OIBITHBIM MOJIEM YIPaBIIsLII
BBIXOJIEIl U3 CTAPUHHOTO YPaJIbCKOTO Ka3aubero poga boponuHbIX, 1eHCTBUTENbHBIA CTATCKUI COBETHHK,
Ka3a4uil y4EHBIM-arpOHOM, CTOPOHHMK OIBITOB C JIPEBECHBIMM HACAXJEHUSMHU M JIECO3ALIUTHBIMU
M0JI0OCAaMH M «TEXHUKU BbIPALIUBAHU U Pa3BEICHUS JIeCa B CyXHX CTEISAX MPU CaMbIX HEOIaronpUsTHBIX
yCIIOBUSX» cTaTckuil coBeTHUK JleB Anekcannposuu CiankoB (1899—-1904). On nomyuun oOpazoBaHue
B YpaiabCKON BOWCKOBOW KJIacCHYECKOW TMMHa3uM B I. Ypaibcke, B OpeHOyprckoil HermroeBckoit
BOCHHOW T'MMHA3uM (TO K€, YTO KaJeTCKUH Kopiyc), MuXaiI0BCKOM apTHIUIEPUHCKOM YUWIIMILE B
Cankr-IletepOypre, Cankr-IletepOyprckom necHom wunHctutyTe M. Huxomas 1, TlerpoBcko-Pazy-
MOBCKOW 3eMJIEAENBYECKON U JieCHOM akagemMuu uM. [lerpa Benukoro, a Takxke «CamMOCTOSITEIBHO
03HAKOMMJICS C TIOJIMTHUYECKOM SKOHOMME», rocemiasi HayuyHble KpyKKu. Cl1aKoB MPOILIEN XOPOIIYIO
npakTUKy B PoiOyiianckoMm nMeHnu kHa3s KouyOest, Cay i MOMOITHUKOM YIIPABIISIOIIEr0 YpajlbCKOU
CeJbCKOXO03SICTBEHHOM (hepmoii 6iu3 Ypasibeka, B Ka3€HHOM cajly U Ha oropojax benkuHoro octposa,
JIeJIONPOU3BOANTENIEM BOMCKOBOrO X03sMCTBEHHOTO mpasiieHusd YKB mo pacnopsauTenbHON 4acTw,
MIOMOIIIHUKOM 3aBEIYIOIIEro YpallbCKUM OOpa3LOBBIM CTEIHBIM JIECHUYECTBOM, padortan B Kpbimy
BOICKOBbIM arpoHoMoM YKB u ynpaBnsiiomiuM cenbCKkoX03siCTBEHHOM (epMOoil M IIKOJION MpHU Hell,
necanunM KapkapanuHckoro necHuuectsa CemunanaruHckoi obnmactu (CtenHoit kpaii). JleB Aunek-
CaHJPOBUY HKCIIEPUMEHTHPOBAI C CO CTENIOLIMMUCS IJIOOBO-STOJHBIMU KYJIbTypaMH, y4acTBOBAJI
B OpraHu3alliid TOPTOBOTO JIECOMUTOMHHKA, JOJIT0€ BpeMs ObUI MOMOLIHUKOM IJIaBHOYTPABIISIFOIIETO
umyniecTsaMu o AxkMonnHcko u CemunanaruHckoi obnactsm CrenHoro kpas 1. ¢. ¢. B. B. bapsi-
meBieBa. CrnaakoB Harrcadn o nopydenuto H. A. boponuna (m1st ero kauru « CTarucTuyecKoe OnmrcaHue
VYpaiibckoro kazaubero Bocka») « O4epk KIMMaTHUECKUX yCIOBUIM BOMCKOBBIX 3eMenby (1889—-1890 rr).
[Tocne peBomtoIMu HEIOJTOE BpeMsi ObLI ITPEroiaBaTesieM JeCOBOACTBA Ha arpodakynsreTre CuOMpCKoro
MHCTHUTYTa CEIbCKOro Xo3sicTBa u npombinuieHHocTH (CUCXull), a Takxke ciayxun B Jlenapramenre
3emJIeieNiusl KOJTYakoBCKoro npasutenbeTBa. B 1926 . CuOkpaiinznarom B . HoBocubOupcke Oblia
BBITTyIIIeHa HeOoJbIast Oporrtopa JIbBa Anekcannposuua «Jlec B crensix CuOupm», e aBTop MpocTo u
SCHO 000CHOBBIBAJI 3HaUYEHHUE Jieca BOOOIE U B OCOOEHHOCTH B CTEMHBIX MECTHOCTAX. CIIaIKOB TaKxke
myOJIMKOBAJI CBOM CTAaThbU M 3aMETKH I10 JIECHOMY JIeTTy B COBETCKOM KypHalie «B nmomoiis 3emienenbiy»
(1921-1928 rr) [10; 11; 12; 13; 14, c. 46; 15].

B 1914 r. CnagkoB mepenall pyKOBOJCTBO IojieM cBoeMy MNOMOIIHMKY llerpy AmnapeeBuuy
JleeBy, BbIxoaIy U3 anTaiickux kazakoB buiickoit auaun, uieny 3CO UPTI'O u cexperapro OOMOCX,
corpynHuky Omckoit mammHoucnbitareabHol ctaniuu (MUC), ¢ 1916 . — yuénomy arponomy CKB
pu ATaMaHCKOH cTaHHIIe, TpenoaaBaTeito OMCKOro 3eMJIEeMEpHOTO (MEKEBOro) yurminiia. J{eeB pyko-
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BOAMJI paOOTOM OMBITHOTO MOJs A0 HOsIOps 1919 1. [16, c. 12-23; 17, ¢. 84; 18; 19, n. 11, 11 (00); 20, .
12, 12 (00), 13; 21, 1. 6.H., 6.H. (00)]. [Tocagku xBo¥HbIX TTOpox JI. A. CnaakoBa ainu MOTOMCTBO U B
HACTOsIIIIee BPEMs U3BECTHBI KaK «CJIaJKOBCKUE JIECOMOIOCHDY; padoTa ¢ HUMHU OblIa MPOJOJIKEHA U B
1920-1930-e rr.

JIeiCTBUTENIbHBIN CTATCKUIl COBETHUK, YUYEHBIN-JIECOBOI, YWIEH MPABIEHUS CEIbCKOX03I1CTBEHHOU
axagemun, pekrop CUCXulJl B 1925-1928 rr., mpopekTop 1o yueOHOH 1 HaydyHOU padoTe, mpodeccop
u npenonasarenb JecHoro (akynasreta CUCXull-CUCXuJl Hukura VMBanoBuu [pubanos (1870-
1945) nonyuun obpazoBanue B Cankr-IlerepOyprckom secHoM MHCTUTYTe uM. Hukomnas [ u cmysxun
MIOCJIEI0BATENBHO TOOOJIBCKUM I'yOepHCKUM JIECHUYUM | pa3psiia, JeCHbIM pEBU30POM, YITOTHOMOUEHHBIM
O6mero npucyTcTBUs TOOOIBCKOTO TYOSPHCKOTO yIPaBIeHUs, HAYAIIBHUKOM YIIPaBICHUS 3€MJICICITHS
U TOCYapCTBEHHBIX MMYIIECTB MO OOLIECTBEHHBIM pabOTaM JIECHOTO BEIOMCTBAa B JIECHUYECTBAX
ToGonbckoii rydepanu. [prubaHOB «ITOYTH €IMHOIMYHOY» HccienoBat B 1896 r. Emanckoe necHIUECTBO,
a B 1896-1898 rr. 3anmoxkun [loaropoanyro jgecHyro Jady CMEIIaHHOTO Jieca U XBOWHBIN JCHIpOTapK
IpU HEW, a mocje peBoiouuu pykoBoaus IlogroponHoil ombITHON JecHOW maueil B 18 Bepcrax oT
Omcka, 3aBefoBan aenamu ExarepuHuHckoi, Yymblnickoit 1 MepeTcKoil ONBITHBIX JIECHBIX Aad (HMHaue
onbITHBIX JecHudecTB). Kak mpopekrop mo AXY CUCXuJI 3aBenoBan npuycagaeOHBIMUA ONBITHBIMU
HACaXICHUSMHU, IOJMYUHUB BCE IEPEUUCIICHHBIE OOBEKTHI TPEOOBAHUSM JIECHOTO xo3siicTBa. (/1o
3TOr0 MOMEHTA HUKAKOTO HaJIJIEKAIEero MOpsKa B JIECHOM XO3sIMCTBE BO BCEl OKpYre 3a HEMMEHHEM
CHEIMAJINCTOB C BBICIIKMM CIIEMaIbHBIM 00pa3oBaHueM MpocTo He cymectBoBaio.) B CUCXull I'pu-
0aHoB ObLT mpurIaméH mo npemioxkeHuio npodeccopa I C. CyneiiknHa Kak CIEMUATHCT JIECHOTO
BenoMcTBa. [ pubanoB Obu1 aBTOpoM «Kaptsl tecoB Cubupu» u «Kypca rocynapcTBeHHOTO JIECHOTO XO-
3STUCTBaY, MMOCKOJIbKY SIBIISIJICS. BUIHEHIITIM 3HATOKOM JIECOXO03sUCTBEHHOTO Aesa B Cubupu [22, c. 1-62;
23;24,c.32,33;25,c.76;26,c.70-71; 27, c. 28; 28, c. 28].

Komnnexckuii COBETHUK, JIECOYCTPOUTENb-1€COOMOIIOT, CIEIUAINCT 110 TUIIaM HacaXkIeHUH, JIECOBOJ
I pazpsina Brnagumup [lerpoBuy Kopir (1873—1928) momyunn o6pazoBanue B Tudmauckom peasbHOM
yummiie, Cankr-IlerepOyprckom jgecHOM WHCTHTYTEe MM. Hwukomas I, ObIT y4eHHKOM HM3BECTHOTO
yué€Horo-necoBoa, npodeccopa I. @. Moposzosa. Ciry>Xui1 1IeCOyCTPOUTENIEM U JIECHBIM TaKCaTOPOM B
Ononenkoi ryoepuuu, Apxanrenbckoi ryoepuuu u Hosropose, necanunm HamaHranckoro iecHU4eCcTBa
®depraHckoii 0051acTH, pEBU30POM JIECOYCTPONCTBA B JIECHBIX palloHax OT ApxaHreibcka 10 XabapoBcka,
PEBU30POM U PYKOBOAMTEIIEM JIECOYCTPOUTEIHHBIX Pa00T B AMypCKOii 0051acTH, 3aBeAyromuM [TepoBckoit
JIECHOM IIKOJION U MpenojaBaTeaeM TaKCalluu, 3aKOHOBEIEHUS U pyCCKOro sA3bika. Brnagumup [letpoBry
cocrosut uneHoM Coeta Coro3a necoBonoB (Coneca, 1917-1918 rr.). ABropctBy Kopiiia npunaanexur,
HanpuMep, psll KanuTaJbHBIX PadOT IO JIECOBOJCTBY, OIyOIMKOBaHHBIX B «JIecHOM »KypHalie» H
«JleconpompitiuienHoM BecTHUKE» (1899 1). ITocne peBomtoruu B 1918—1921 rr. Kopmn nanucan kypc
«JlecoyctpoiicTBay. PaboTan Taxke 3aBeayronuM Kadeapoit JIeCOyCTPONCTRA, TJIe YHTAJ JICKITUH, ObLT
WIEHOM Y4E€HOro OIpo W mpeaceaareseM CEeKIUH Bropo Mo JiecHOMY X034HCTBY, WIEHOM NpaBJIECHUS
Cubakanemu, AeKaHOM JIECHOTO (DaKyJIbTeTa U 3aBEYIOIIMM Hay4YHO-y4eOHO yacThio akageMuu. Kopir
Ob11 TaBoit JiecHoro onbITHOTO Jeina CUCXwuJl u BHEC OOBIIONH BKJIaA B Pa3BUTHE JIECOYCTPOMCTBA
EBponeiickoii Poccun n 3amagnoit CuOupu; epBsiii aBTop uctopun daxynsrera iecoB u Bog CUCXuJl
(1924-1925 rr.). Bragumup IleTpoBud ObLT OJHUM W3 TJIABHBIX PYKOBOIUTENEH HKCIEIUIIUU 10
uccnenoBanuio JecoB Tapckoro okpyra (ExarepuHuHCKON JleCHON nauu noj Tapoit), opraHu30BaHHON
no unnnmaruse mpodeccopa C. A. borocmoBckoro, u aBropoM «Kparkoro ouepka THIMOB HACAKICHUN
Exarepununckoit necHoit naun» (1922 r.). Ilo momydeHHBIM 3KCIETUIIMOHHBIM MaTepHajiaM JIECHOTO
¢axynpTeTa nan onucanue dToi aaun B « Tpynax CHOUPCKOM CembCKOXO3SMCTBEHHON akaJeMum» (TOM
1, 1922 r). IloznHee ydyacTBOBa U B APYTUX JIECOTUIOIOTHYECKUX dKcnenuuusax. B 1926 r. 611 nu3dpan
KoJuleramu IaBoi JiecHoro ombITHOro fena CUCXwuJl. Ilocne ckoponoctuxkHoi cmepti Kopmn Obu1
MOXOPOHEH Ha Kiaaduie 6mau3 naeruryTa [29; 30, ¢. 529-531; 31, c. 84, 86; 32; 33, ¢. 31; 34, c. 69; 35,
npunoxenue 1, c. 75; 83].

[Ipoucxoausmuii u3 pycckoro aBopsinckoro pona Hukonait Koncrantunosuu Kinstunn (Kistukun)
(1880—-1937) momyunn o6pazoBanue B ExkarepunOyprckom YpaiabCkoM TOpHOM yuuiuiie, [ opHoii aka-
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nemu . @paiibepra B Cakconuu (I'epmanus). Cirykui B JOTDKHOCTH MH)KEHEpa-MeTajuTypra U XUMHUKa
Ha Hwxae-KbinteimckoM, HeBbIHCKOM M IpyruxX ypalbCKUX 3aBOAAX, CTAPLIIMM XUMHUKOM B Ypaib-
CKOM XUMHUECKOW jaboparopuu B T. 3natoycTe u Jlaboparopuu ExkarepuHOyprckoro JIeCHOro OT/Aena.
[Tocne peBomronu KisanH Kak CENUaIUCT 0 XUMUYECKOW TEXHOJIOTHH 00pabOTKHU AepeBa B CBS3H C
oTkpsiTHEeM JecHoro dakynsrera B CUCXuJI B HOsiOpe 1919 1. 6611 M36pan accucTeHTOM Kadeapsl Xu-
muu CUCXull-CUCXwuJl. locyxwuiics 1o mpodeccopa v mperoaaBail Ha JIECHOM (aKyIbTeTe JIECOIKC-
TUTyaTaIfio, MEXaHU3aIHIo0 JepeBO0OpaOOTKH, XUMHUIO U TEXHOJIOTHIO JepeBa. Bmecte ¢ necHUUNM
B. JI. [TonoBbIM oprann3oBasl KAOMHET JIECHOW TEXHOJIOTHH U MOKA3aTeIbHOE X034HUCTBO MO YITIEXKIKe-
HUIO U cyxoil neperonke. B 1929-1930 rr. coBepini Hay4yHyI0 MOE3/Ky B ['epMaHuio U moJAepKUBall
cBsi3u ¢ HeMeukumu yuenbiMu. H. K. Knsunn nomyuun psin aBTOpCKUX CBUIETENBCTB HA N300pETEHUS U
omyOJIMKOBaJl HECKOJIbKO paboT mo xumuu [36; 10, c. 16; 37-39, c. 52, 53; 40-43].

[Moxxu3neHHbIN uneH Ypanbckoro oOmiectsa iroduteneit ecrectsoznanus (YOJIE), neiictBurens-
He1il unen PO, BonsHoro sxonomuueckoro o6mectsa (B20O), Umnepatopckoro Poccuiickoro obie-
CTBa pbIOOBO/ICTBA M PBHIOOJIOBCTBA, THAposor U uxTronor MBan BacunbeBny Kyunn (1874-1942) no-
nyuun oopazoBanue B Cankt-IlerepOyprckom necHom unctutyte uM. Hukonas I. Kyunn npakrukosan
B BEIIyIIUX JICCHUYECTBAX U 300JI0THUecKuX Jaboparopusix Poccun. OH rccnenoBai pplOOIOBHBIE TTPO-
MBICITBI Ha 03€pax HoBroposckoii rydepuun, 6mm3 ExarepunOypra u KeimreiMcko-KacnHCKoOH rpyimsl,
a Taxoke nperronasai B Tanmikoii (c. TambIier) tecHo# mkone KampimtoBckoro yesna [Tepmckoii rybep-
HuM. KyuuH ciayu1 crapiiiM crieuaiicToM o pbl0oBOJCTBY pu Jlenapramente 3emnenenus ['Y3u3
u ocHoBaJl B Oacceitne p. Kambl Y pumckuil pplOOBOHBIN 3aBOA, a Ha 03. ApaKyib — pbIOOPa3BOHBIN
3aBop llagpunckoro 3eMctBa. Kpome gecoTexHUYECKUX CclielnaabHOCTEN 3TOT YUEHBINH CepbE3HO 3aHU-
MaJicsl THIpoOHoIoTueil u OblT CIIEUAIUCTOM 0 prIOHOMY X03sicTBY Poccuu. [locne peBomitonuu, B
1920-e ronpl, Kyunn aktuBHO uccienoai o3épa CerepHoro Ypana u ToGonbckoro CeBepa, yuacTBOBa
B DKCIEIUIIUU 110 U3YUEHHUIO CEBEPHBIX paiioHOB ToOO0IbCKOM ryOepHUN U NTPEenoAaBall B CEIbCKOX03sIH-
CTBEHHBIX YUEOHBIX 3aBEJIEHUSX, paboTall CeaIuCTOM-KOHCYIbTaHTOM LleHTpanbHOro arpoHoMuye-
ckoro ymnpasieHus. OH pykoBoJAWI BoJbIIIEBCKUM NMPAKTUYECKUM CEJIbXO3UHCTUTYTOM, CO31al Kade-
npy ppiOoBocTBa [ICKOBCKOTrO MPakTHYECKOTO CENIbXO3UHCTUTYTA, rie O0bu1 pektopoM. C 1922 . Kyuun
ObLT oTHUM U3 yupenutenen dakynprera «JlecoB u Bomy» B CUCXuII [44; 45; 46; 47; 48; 49; 50].

[TonnmonkoBHUK 3araca «CTapod apMUU» U3 pojia TOTOMCTBEHHBIX HMXKETOPOACKUX JIBOPSIH, ITyTe-
IIECTBEHHHUK U OOLIECTBEHHBIN €ATENb, CaJ0BO/l U OXOTHUK, aKKJIUMaru3arop B I. OMCKe UPKYyTCKOU
ATOAHON «S0JOHU CHOMPCKON» M APYTUX LEHHBIX KYJIbTYp, OCHOBAaTelb, WIEH U OECCMEHHBIN mpen-
cenarenb OMCKOTO OOIIECTBAa MPABUIBHON OXOTHI, CIIEIHATUCT IO COOaKaM MOPOABI BOCTOYHOCHOUP-
cKkas Jaiika, cenekuuoHep u cyabs, wied 3COPI'O Ilasen bopucosuu SAmepos (1845-1928) nomyunn
oOpa3zoBanue B [laBnoBckom kagerckom kopmyce B Cankr-IlerepOypre. 3arem city:xkui macHbiM OM-
CKOM TOPOJICKOM MBI 1 YNHOBHUKOM B OMCKO# ropoickoit ynpase. [locie 3Toro mociieoBana ciryxoa
B [lonbme u Boctounoit Cubupu, rae oH cocTosa AEUCTBUTEIbHBIM WieHOM BocTtouno-Cubupckoro
otnena Mmmeparopckoro Pycckoro reorpadudeckoro odmecTBa ¥ MECTHOTO OOIIECTBA MPABHIBHON
oxoTsl. [laBen bopucoBuu ObuT TakXke CaOBOIOM B OOJBIIOM SIOJJOHEBOM CaJly, KOTOPBIA Hadalld pas-
OuBarh emre mpu reuepas-ryoepuarope 3anamanoi Cubupu I. X. I'achopae. Crnemyer Takke OTMETHTD,
yro SlmepoB Kak wieH Ympasel I. OMCKa 10 pPEBOJIOIMH 3aBE0BaJl aCCEHU3AMOHHBIM U PaOOYNMHU
0003amu, TIepenpaBoii, BOJIOKAUKOM, OpaHKkepeeH, MoKapHbIMU KOMaHAaMH, TTOCTPOUKON, COepIKAHU-
€M U PEMOHTOM COCTOSIIMX Ha MOINEYEHUU ropoAa MOCTOBBIX, TPOTYapoOB, KOJIOALEB, CTOUHBIX TPYO U
KaHaB, MOCTaMH, HaOepeXHbIMHU, TUIOIIAIIMH, YIUIIAMU, OyJIbBapaMHu, cajaMu; BOAOYEepHaTeIbHbIMU U
M0JIOCKATEIbHBIMU MOCTKaMHU; IPOPYOSIMH, TOPOJICKUMHU 3AaHUSIMU, BBIBO3KOM HEUHCTOT; OUUCTKOM JIbI-
MOBBIX TPYyO, 3arOTOBJICHHEM TOTUTUBA U OCBETUTEILHBIX MAaTEPHAJIOB; MOIIIEHHEM U HCIIPABICHUEM T0O-
POICKHUX YIHIL; YCTPOHCTBOM HOBBIX MEPEXOAHBIX MOCTUKOB, COJIEP’)KAaHUEM B UCIIPABHOCTH TPOTYyapoB
U [IEPEXO/I0B YEPEe3 YIMIIbI, TAKXKE JIEKAIIUX HA OTUETE TOPO/ia; COEP)KaHUEM U JIOBOJIbCTBUEM YMHOB
TOPOJICKOM TOJIUIIUU M TIO’KapHBIX KoMaH[ U 0003a. [Tocne peBomornuu [TaBen boprcoBuu npomomkan
paboTtarh Kak y4EHBII-CEIEeKIIMOHED MI0T0BO-STOHBIX KYIETYP ¥ B TOPOICKOM OJIar0yCTPOWCTBE U 03e-
JeHeHuu (cajibl, TapKu, CKBEpHI, 1a4n) [S1, c. 683; 52; 53; 54; 55, c. 235-237; 56; 57; 58; 59; 60, c. 2; 61,
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c.3;62;63; 64, c. 2]. OH ObUT €AIMHCTBEHHBIM YUEHBIM, KTO HE MPETMO/IaBall B OMCKUX By3aX, HE CITYKHUJI
B COBETCKUX OpraHax.

JlecoBox, mpodeccop u mpenomaBarens CUCXwuJl, 3aBenyromuii kadeapoi JecodKCInTyaTaim
necHoro (akynsreta CUCXuJl, 4ieH npaBieHns HHCTUTYTa U I1aBa Bropo 1o opraHu3aiiu JeCHOTO
OTIBITHOTO JI€JIa, KOHCYJIBTAHT [0 OXPaHEe €CTECTBEHHBIX OorarcTB KypoproB Cubupu u Anras Bacununit
Anexkcannpoud [lunrapés (1872—1936) nmomyunn oOpa3oBanue Ha JiecHOM oTneneHun HoBo-Anek-
canpoBcKoro (BapiaBckoro) MHCTUTYTa CELCKOTO X03SIMCTBA U JIECOBOJCTBA. 3aTEM CIIY>KUJI JIECHU-
ynuM boposckoro necHnuectsa (CrenHoil kpaif, Kazaxcran), 3aBeayronmm bopOBckoii 1ecHOM 1MIKOIO0M
1 bopOBCKHMMU JIECHBIMU KypcamH, JecHUYUM CTemHOro JIECHUYEeCTBa, 3aBeayouum bopoBckum neco-
MmenmopatuBHbIM paiionoMm. B CUCXwuJl B. A. Illuarapés BEn paboTy Ha ONBITHOM y4YacTKe Kadeapsl
JIECOBENIEHUS, a TaK)XKe M3ydall COCHOBbIE KyNbTyphl B [lonropoaHoit naue u pyOoku yxona B yueOHBIX
nmecHudecTBax [9, c. 162, 163; 65; 66; 67; 68; 56, c. 119; 69, c. 81, 82, 87; &, c. 33]. B. A. Illun-
rap€s ObLT MMEPBBIM peKTOPOM KpacHOSPCKOTO JIeCOTEXHUYECKOTO MHCTUTYTa Ha 0a3e OMCKOro secaka
[62, c. 119].

Bacwmii Anexcanaposud [lIunrapés okonum iecHoe otnenenne Hoso-Anekcanaposckoro (Bap-
IIaBCKOT'0) MHCTUTYTA CEIbCKOro Xo3siicTBa M jecoBoacTtBa B 1900 r. Mectom pokaeHUs: yu€HOro
sBisieTcs Bapiasckas ryOepHHUst; 10 3aHATHSI IECHBIM JIEJIOM Mbl MOYKEM MPEATIONIOKUTE, uTo B. A. ITun-
rapéB (1872—-1936) saBnsuica nportouepeem mpaBociaBHoil Poccuiickoit nepksu (ITPL[) BapmaBckoit
€MapxXuyd M 3aKOHOy4yuTeJIeM BaplIaBCcKuX MECTOW MY>KCKOM, 3aT€M MEpBOM KEHCKOW THMMHAa3UH,
LIEPKOBHO-TIPUXOJICKON HIKOJIBI U TOPOJCKOro yuuiauiia, Broporo peanbHoro yuunuiia, yieHom Bap-
[IABCKOTO €MapXUaAJIbHOTO YUYMUIMIIHOTO coBeTa, [loneunTensckoro komurera BapmaBckoi enapxuu u
Komurera no paccMoTpeHHIO Y4eOHBIX KHUT Ha MOJIBCKOM SI3bIKE, KaHIUAATOM OOTOCIIOBHS, a KpOME
toro, wienoM [TomectHoro cobopa ITPL] 19171918 rr. [70; 71; 72; 73; 74]. Ilo naHHBIM UCTOYHHUKOB,
B. A.lllunrapés oxkoHumn XoJIMCKyI0 AyXOBHYI0 cemuHapuio B 1889 r., 3arem KueBckyio TyXOBHYIO
akagemuto B 1893 ., Obu1 KaHAMIATOM OOTOCIIOBUSI U OKOPMJISUI MACTBY KakK CBSIIIEHHMK, ITOMOIIHUK
HactosiTenst Anexcannpo-Hesckoro xpama B I Jlomsu (LlapctBo Ilonmbckoe Poccuiickoit nmmepun)
[70; 71; 72; 73; 74]. DTOT BompocC TpeOYET OTACIBHOTO PACCMOTPEHUS.

Hansopusiii coBetHuk Huxkonait AnexcannpoBud TuxomupoB (1872-1935) momyuwmn oOpa3zo-
BaHue B Cankt-IlerepOyprckom snecHoM uHcTuTyTe MM. Hukomnas 1. 3aremM oH city’kui JeCHUYUM
Kypranckoro necHuuectBa, 3aBeayronuM Kypranckoil J€CHOM IMIKOJIOM, MOAYMHEHHOW [TaBHOMY
yIIpaBJICHUIO 3eMJIeyCTpoicTBa U 3emiienenust Tooombckoit ryoepuun. [locne peBomonuu TUXxoMupoB
CIIY>)KHJI B TOJDKHOCTH Tipodeccopa kadenpsl tecoBoactBa CUCXull-CUCXuJI. Kpome Toro, oH ObLT
JIEKaHOM, IPOPEKTOPOM, BEII JIECOBOJICTBO U JIECHYIO METHOPALMIO (YaCTHOE JIECOBOACTBO). THXOMHUPOB
ObUT BO TIIaBe NpeoOpa3oBaHUs (akKyabTeTa NMPUMEHUTEIBHO K HOBOMY mosiokeHH0 o CUCXwull,
yrBepkI€HHOMY CHOHapoOpa3om, u3ydas JUHAMHUKY €CTECTBEHHOTO BO3OOHOBIICHHSI COCHBI B CBSI3H C
MIOJIHOTOM HacaXkJIeHUSI U MOLUTHOCTbIO NOJCTUIIKY U BIMSIHUE Ha JIECOBO30OHOBJIEHHE JIECHBIX M0KAPOB.
B 1930 . mo unnnmaruBe Hukonas AnexcanapoBuda B KpacHosipcke Obl1 OTKPBHIT JlecoTexHnueckuii
WHCTHTYT, KyJia mpodeccop 1 0TOBUT C OCHOBHOMW YacThio JecHoro dakyisreTa [75, c. 107, 108; 8, c. 30;
76, c. 162, 163].

O turynsapuom coBetHuke Bragumupe (Bonbaemape) Marseesuue Llepunrepe 1864 roma poxe-
HUSl U3BECTHO, YTO OH Noiy4ui oOpa3oBanue B CaHkT-IlerepOyprckoit nsaroil rumuasuu u Cankr-Ile-
TepOyprckom JiecHoM MHCTUTyTe UM. Hukonas I. Cmyxun cHauana B JlecnHom nemapramente M3ul'U,
a 3areM necHuunuM B A&Bcko-TeBpusckom necHuuyectBe ToOonbckoit ryoepuun) [77; 78; 79; 80; 81].
[Touck cBenenuii o LlepuHrepe npoaoiKaercs.

VYuénsritarponoM [ pazpsna EBreanit Muxaiinosud @yHK CityKuiljie CHUYUM EnlaHCKOT0 JIeCHUYEeCTBa
[Tepmckoii ryOepauu (mannbie Ha 1913 1) [82, 83]. Tlouck cBenenuii o dyHke npoaomxaeTcs.

Taxum 00pa3oM, MOXKHO C/IETIaTh CIEIYIOIINE BHIBOJIBI:

— ¢ 1890-x rozioB necHoe X03sicTBO B 3anagHoii Cubupu, 0JHON U3 «a3UaTCKUX OKpauH UMIIEPUNY,
MIOJTy4YMJIO BBICOKOIIPO(hECCHOHANBHBIX, MPAKTUYECKU MTOATOTOBIEHHBIX CIIEUAINCTOB, JABIIUX HAYaJI0
KaK OIBITHOM paboTe MO JIECOBOJICTBY, TaK U JIECOOXPAHE U JIECOPA3BEACHHUIO;
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— BBINTYCKHUKH CIICMATBLHBIX YYeOHBIX 3aBeeHUH W (aKyIbTeTOB W3 eBporeiickoi yactu Poc-
CUHCKOW MMIICpUH 3aJOKHIIIM B a3MATCKOW YacTH CTPAHBI MEPBbIC OMBITHBIC TOJS, YICOHBIC JICCHH-
yecTBa (JIECHBIE JJaul) U HAYyYHBIE JIECOBOAUYECKHUE U OMOJIOTHYECKUE CTAHIUH, TIEPBBIC JIECO3AIIUTHBIC
TMOJIOCHI;

— OTH CIENMAIIUCTHI CTOSUIM Y UCTOKOB OCHOBAHUS U oOecriedeHus: kajapamu nepsoro B Cubupu
JIECOTEXHUUYECKOTO (JIecHOTO0) (pakynpreTa CHOMPCKOTO HHCTUTYTA CEIBCKOTO X03SICTBA U JIECOBOJICTBA
B OMCKe, a JI0 9TOTO psijia HU3IINX U CPEIHUX yUeOHBIX 3aBeieHnid Ypana u 3anaanoit Cubupu.

UccnenoBanue BoITIONHEHO Mpu (prHAaHCOBOM noaepxkke PODU, npoekt Ne 18-49-550016 «Hayu-
HBbIC U 00pa30BaTeIbHBIC POSKTHI TOCYAAPCTBA B KOHTEKCTE KOJIOHU3AIMN A3UATCKUX OKPauH: OMCKHE
TJTOIIAJAKA U SKCIIEPTHI MEPBOM TPeTH XX B.».
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FIGURES AND DOERS OF FORESTRY OF WESTERN SIBERIA 1910 - 1920s
ON THE EXAMPLE OF THE STAFF OF FOREST DEPARTMENT
AND THE SIBERIAN INSTITUTE OF AGRICULTURE AND FORESTRY
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2SKGU named after M. Kozybayev, Petropavlovsk (Kazakhstan)

Summary. The article considers the staff of the forestry department of the Omsk region and the forestry
(forestry) faculty of the Siberian Institute of Agriculture and Forestry in the 1910-1920s. Based on the materials
of reference books, archival documents, the press, specialized publications and scientific literature, the author
provides data on the level of training of forestry figures and their contribution to the development of the industry,
including the organization of the activities of the Faculty of Forestry of the Siberian Institute of Agriculture and
Industry.

Keywords: scientific school of G. F. Morozov, Forest Department, St. Petersburg Forest Institute named
after Nikolai the First, Siberian Institute of Agriculture and Industry, N. 1. Gribanov, V. V. Baryshevtsev,
N. F. Tikhomirov, L. A. Sladkov, V. P. Korsh, N. K. Klyachin.
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BJIMAHUE PEKPEAIIUN
HA ECTECTBEHHOE BO3OBHOBJIEHUE
COCHOBBIX JIECOB I'HIIII «BYPABAI»

B. M. HYITMAHOBA, I'. C. [IABJIOBA,
C. 7K BAJITALIIEBA, K. III. PAXMATYJIHHA

['HIIIT «bypabait», bypabaii (Kazaxcran); nauka burabai@mail.ru

Aunnotauus. [IpeacraBieHbl pe3yabTaThl 10IMYCTUMONW PEKpEallMOHHON HArpy3KH JUIs KaXKI0TO TUIIA JaH/I-
madTta ['HIII «bypabait» 1 mpoBeneHa olleHKa yCIEeITHOCTH €CTECTBEHHOTO BO30OHOBIICHUS JIECOB COCHOBBIX
TUTIOB. M3ydeHo Bo3nelCTBIE peKpeainoHHON Harpy3KH Ha €CTECTBEHHOE BO30OHOBIIEHHE COCHBI. OTpeeneHo,
YTO TPEBBIIIEHHBIE MHOTOKPATHO JOITYCTHMbIE HOPMBI PEKPEAIMOHHON HATrPy3KH CITOCOOCTBYIOT YHUYTOKEHUTO
MOpOCTA.

KuroueBblie ci10Ba: H5KOCHCTEMBI, peKpealtisi, COCHOBBIE THITHI JIeCca, ECTECTBEHHOE BO30OHOBJICHHE, IOAPOCT
COCHBI, TOCETUTEIH, JIeTpalaIusl.

Tepputopus 'HIIII «bypabaii» umeer Oorareiinue pekpeannoHHbie pecypchl. [1o coBokynmHOCTH
0coOeHHOCTEH TeorpauuIecKoro MoJIOKEHUsI, UCTOPUYECKOTO Pa3BUTHUS, OCOOCHHOCTEH NaHamadTa,
KJIMMaTHYECKHUX YCIIOBUH, JIe4eOHBIX PECYpPCOB 3Ta TEPPUTOPUS 00JIaaeT BHICOKON CTENEHbIO peKpea-
LIMOHHBIX BO3MOKHOCTEH U 3HAYUTEIbHBIM TYPUCTCKUM MOTEHIMAIOM. biin3koe pacnonoxeHue CToIu-
upl, ropona Hyp-CynTtana, Hanuuue xele3HON JTOPOTU U MOAbE3IHBIX aBTOIOPOT XOPOILIEro KauecTna,
JOCTaTOYHO OoJblIas IIOL[ab TEPPUTOPUU MPU OTCYTCTBUHU JIPYTHX OJIM3KO PACHONOKEHHBIX MECT
oraeixa gemaroT HII «bypabait» yHUKaIbHBIM OOBEKTOM peKpeanuu U Typusma. Yucio opranmzo-
BaHHBIX U HEOPTraHW30BaHHBIX TypucToB Ha Tepputopuu ['HIIIT «bypabai» exeromno Bo3pacTaert, U
MapK MoJydaeT KoJIoCCaNbHYI0 Harpy3Ky Ha JanamadTel. [1o nanapM yueTa nocerurenei 3a 10-neTHuit
TepUoI, HAIMOHAIBBIN TTapk mocetusio 5 005 519 genorek (Tabmuma 1).

Tabnmuma 1 — Jlanasie yueta noceruteneit I HIIII «bypabait» ¢ 2010-2019 .

TTocemnienue mo rogam
Kom-Bo

IMOCETH- 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
TeaeH

122 843 | 268 807 | 219 667 | 526 620 | 615 644 | 631 615 | 644 541 | 673 507 | 618 565 | 683 710

[Tpu ucnonab30BaHUM TEPPUTOPUH B PEKPEALIMOHHBIX LEISIX OYEHb BaXKEH Pacy€T JOMYyCTHUMOU ee
PEKpeaIoHHbIX HATPY3KU U EMKOCTH.

PekpearmoHnHble HArpy3KH TOJKHBI OMPEAEATHCS OTACIBHO IS KaXKI0T0 THUIa JaHamadTa, UMero-
uierocst Ha Tepputopun ['HIIIT u mpencrasisitoniero npupoHbie KOMIUIEKCHI C Pa3IM4HON CTENEHBIO
YCTONYMBOCTHU K HUM.

CornacHo HOpMaM JOMYCTHUMBIX PEKPEAMOHHBIX (TUIOIIAHBIX) HArPy30K B COOTBETCTBUU C Me-
TOMWKOM, ucnoiab3oBaHHOW B TOO mmanupoku ['HIIIT «bypabait», pa3paboTaHHOTO WHCTUTYTOM
«Pocrunponecxo3», a Takke HOpMaM PEKPEallMOHHBIX HAarpy30K W3 APYTUX UCTOYHHUKOB MOXKHO BCE
cyxomyTtHbIe skocucteMbl [ HITIT «bypabaii», mpeactapistomnme HHTEPEC I peKpealny, pa3aeuTh Ha
HECKOJIbKO KaTeropuii Mo UX YCTOMYUBOCTH K PEKPEAIMOHHBIM HAarpy3Kam:

I — HeycroilunMBBIE — JIECHBIE COCHOBBIE (KPYTOCKJIOHHBIE U BEPIIMHHBIC); JIECHbIE OOJOTHBIE
(cocHOBBIE U OepE30BBIC); TPABIHBIC U C(HharHOBBIE OOIOTA;

II — cnmabo ycToiunBbIe — JIECHBIE (COCHOBBIE M CMEIIaHHBIE) CKIIOHOBBIC U MO BEPIIMHAM MEJIKO-
COTIOYHHUKOB;
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11— cpenne ycToiunBEIe — IECHBIE (CMEIIaHHbBIE, TUCTBEHHBIE, 0epE30BBIE); CTEIHBIE TETPOPUTHEIE
MEJIKOCOTIOYHBIE;

IV — ycToituuBbie — jecocTenHble (CMEIIaHHbIe Jieca B COYETAHUHU CO CTEMSIMH U KYyCTapHUKAMH);
CTEIHbIE PaBHUHHBIE (Pa3HOTPABHO-/IE€PHOBUHHO-3JIaKOBBIE CTEIN);

V — BbICOKOYCTOHYMBBIE — TPUOPEKHOBOIHBIE (TIECUaHbIE U T'PAaBUHHO-TAICUHbIE TUISIKN).

JUig 3TUX MSTH KaTeropuil yCTOWYMBOCTH MOTYT OBITh HCIIOJIB30BaHbI CIEAYIOUINE JI0IMYCTUMBIE
HOPMBI €KeTHEBHON HArpy3KH (TIPeIebl Harpy30K, IPUHSTHIE B ApXUTEKTYPHOM TNITAHUPOBAHUH ):

-1 gen/ra;

II — 2-3 uen/ra;

III — 4-7 gen/ra;

IV — 8-10 uen/ra;

V — 100-200 gen/ra B 3aBUCIMOCTH OT KadecTBa ruisika [ 1].

B nenom st Tepputopun napka ona coctasisier 1700 genoBek B genb. OOmmias gomycTuMas pe-
KpealroHHas Harpy3Ka Ha CYIECTBYIOIINE TypucTckue MapupyThl paBHa 308 100 uenoBek B roj.

CormacHO MOHUTOPHHTY peajbHOe KonmndecTBO moceruteneit Ha teppuropun ['HIIIT «bypabaii»
exeqHeBHO cocTaBisieT 19 500 yenoBek, a B OyHHE U B Npa3IHUYHbIE THU OTMEYAETCs HaXOXKJACHUE
onHomoMeHTHO 70 50 000 uenmoBek, B HambOojee MOCEMIAeMBbIX MECTaX pEKpeallMoHHas Harpyska
6,18 gern/ra B 1eHb (pUCYHOK 1).

Pucynox 1 — HeopranuzoBaHHbIE TYypPHCTBI Pucynok 2 —
Ha OeperoBoii 30He o3epa boposoe IToceTuTenu Ha JIECHBIX y4acTKax Mmapka

Tak kak TypHCTHI TOCEMIAIOT JICCHBIE YYaCTKH, OHU TOJBEPralOTCS PEKPEAMOHHOW HArpys3Ke,
HOpMa KOTOPOM IPEBBIIIEHa BO MHOTO pa3 (PUCYHOK 2).

VYCTaHOBJIEHO, YTO €XKETOAHBIM MPUPOCT KOJIMUECTBA MoceTuteneld coctasisieT ot 5 10 11%. U k
2030 romy YMCIIO IOCETUTENICH MPEBBICUT | MITH YeoBek (Tadmura 2).

Tabnuua 2 — [peanonaraemoe konuyectBo nocerurenei k 2030 romy

% Jonyctumas IIpennomnaraemoe
THTIT €KETOJJHOTO peKpealoHHas Harpyska KOJIMYECTBO MMOCETHUTEICH
«Bypabaii» YBEIMUYECHUS cormacHo TOO k 2030 romy
Ot 5 o 11 1700 (B nenp) 1162 307

LleHHBIM pecypcoM TEPPUTOPUH, HECOMHEHHO, SIBJISTIFOTCSI COCHOBBIE JIeca, KOTOPhIE B OTIUYHE OT
JIPYTUX XBOWHBIX U JIICTBEHHBIX IMOPO]] 00J1aJaI0T BEICOKOH (DUTOHIIMIHON aKTHBHOCTHIO, 1 Ta COCHOBO-
ro Jieca obecnieunBaeT kuciopoaoM 6onee 200 uenoek. Onqun 1 T GUTOHIIUIOB COCHOBOTO Jieca 00e33a-
pakuBaet mopsaka 100 M Bo3myxa. OUTOHIM/IBI COCHOBOM XBOM YOMBAIOT BO30yAHMTENEH TyOEepKyie3a
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u qurepun. COCHOBBIN JIeC MPAKTHYECKH JIMIICH BPETHBIX MUKPOOPTAaHU3MOB, & BO3AYX B HEM MOYTH
CTEpUJIEH JJa)Ke B HEMTOCPEJCTBEHHON OJIM30CTH K FOPOY.

EcrectBenHoe BozoOHOBIeHHE cocHBI B necax ['HIIIT «bypabaii» mMeer BakHOE 3HAYCHHE LIS
BOCCTAHOBJICHUS! U NPUYMHOKEHUS JIecOoB. BbICOKas pekpeallmoHHasl Harpyska sIBJsieTCsl TpoOaeMoit
MIPUPOTHO-aHTPOIIOTEHHOTO Fe€HE3UCa, KOTOpasi BhI3bIBAET JETPAJAlNI0 PACTUTENILHOTO MOKPOBA U BO3-
JIEMCTBYET Ha OTAEIbHBIC IPUPOIHBIE KOMITJIEKCHI HAIIHOHAJILHOTO napka. Emé Oonee oOmmpHas mo-
11a/1b JECHBIX 3KOCUCTEM HAXOAUTCS HA IOPOTe KPUTUYECKOTO COCTOSTHUSL.

[ToBpllIeHHAs] peKpeallMOHHAsi HAarpy3kKa Y)K€ BbI3BaJla IIOJHOE WM YaCTUYHOE YHHUTOXKEHHE
nozpocTta B mostoce 10 300 M B KBapTaiax, MpUJIEraronux K 03épaM, HaAOIIOMAeTCs 3aMeIJIeHHe pocTa
n ocnabjaeHue OpeBOcToeB. B HUX 3aMeTHO HapylaeTcsl MPOLECC €CTECTBEHHOTO BO300HOBIECHUS
BCJIE/ICTBUE CUJIBHOTO YIUIOTHEHHS BEPXHHUX CJIOEB IOYBBI, pa3pylLICHHs MOACTUIKH, YHUUYTOKECHUS
TMeIeX0/IaM1 BCXOZ0B M MOBPEXKIACHUS TopocTa [2].

Pa3BeTBiieHHass ceTh OPOT PECIyOIMKAHCKOTO M MECTHOTO 3HaueHHs Ha Tepputopun ['HIIII
«bypabait» Mo3BOJIIET BCEM OTIBIXAIOIIMM OCTaHABIMBATHCS B JIIOOOM MECTE JOPOTH M BXOAHUTH B
necHo MaccuB. M3 HeraTuBHBIX IOCJEICTBUN pEKpealuu 37eCh SBISETCS MOJTHOE WM YaCTHYHOE
BBITANTHIBAHUE MOJPOCTa BO Bpems cOopa siroq U rpuboB. [loceturenu HapyliaioT €CTECTBEHHOE
BOCTIPOM3BOACTBO Jieca. [Ipu Takoii Harpy3Kke, Mpu COBPEMEHHOM HEYIOBIETBOPUTEIFHOM YPOBHE Oi1a-
TOyCTpOWCTBA TEPPUTOPUH, MBI HAOTIOaeM BhIpa)KEHHBIE TIPU3HAKHU TUTPECCHH YKocucTeM. [lonoOHbIe
MpU3HaKKU 0c000 OTMEUEHBI Ha puMepe AKbII0alickoro u bopoBckoro gsecHUYECTB.

B 2019 rony Oblna mpoBeeHa OIEHKA YCHEIIHOCTH €CTECTBEHHOTO BO30OHOBIICHMSI COCHOBBIX
THUTIOB Jieca, HANOOJIbIIAs YUCICHHOCTh BCXOJIOB HAOIONAIach B HIOHE U Hione. OTMEYEeHO, UYTO YHCIIO
BCXOJIOB MOCTENEHHO YMEHBIIMJIOCh K CEpPEelMHE MIONS M YaCTUYHO OHHU MOTMONM K KOHILy JeTa, Ha
MEHee IMOCEIIAEMbIX TEPPUTOPUAX YHMCIO BCXOAOB ObUIO 3HAYUTEIBHO BbIIIE. BB yuTeHBI aHHBIE
nepecueta 6osee 800 FK3EMILIIPOB MOAPOCTA COCHBI (Tabmuia 3).

Tabnuia 3 — OueHKa yCIeUIHOCTH BO300OHOBICHHUST COCHBI O [TOJIOTOM Jieca, Oasuibl

Pacnipenienienue o rpyrmam BbICOT, CM

Hol0 11-25 25-50 51-100 101-150 151 <

Ne
/ Twm neca ” % % % % % %
wn & o | 2|l e | E|l el E| el E| | E| | &
= |5 |E| 5| |55 |&|5|&|5| 35
g |g sl 5l glslalslgls| &5 &l s
5 |& | S| E|E|E|E|E|&8|2|E|E|¢&|¢
m |O RN R R GRS
1 | OgeHb cyxue COCHAKH 2 2 2 2 2 0 0 0 0 0 1
2 | Cyxue cocHsKU 2 2 2 2 2 2 0 2 1 2 0 1 0 0
3 CBe)xue 1 BIIaKHBIE ) ) ) ) ) ) 0 ’ ) ) 0 | 0 )

COCHSIKH

CornacHo OaibHOI OIEHKE yCHemHOCTH Bo300HOBieHus Ha Tepputopuu [HIIIT «bypaGaii»
BO300HOBIJICHHE TIPOUCXOIUT HEYAOBIETBOPUTENHHO (PUCYHOK 3).

AHanu3 pe3ylbTaTOB HCCIEAOBAHUI I0Ka3aj, YTO BIUSHUE PAa3JIUMYHBIX YCJIOBUH MNPUBOAUT K
YMEHbIIIEHUIO (HOPMUPOBAHUS MOAPOCTA (PUCYHOK 4).

Bo Bcex u3ydeHHBIX THIIAX Jieca MPOCIEKUBACTCS BBICOKAsl pEKpeallnoOHHas Harpy3ka [3].

YCcTaHOBIIEHO, YTO BBICOKHUE PEKPEALIMOHHBIE HATPY3KH, IPEBBIILIAIIINE MHOTOKPATHO A0y CTUMBIE
HOPMBI, BbI3BIBAIOT YIUIOTHEHUE IMOBEPXHOCTH IOYBBI, JIECHOM MOJICTUIIKU, JErpaJalvio TPaBSHOIO

MOKPOBA, CIIOCOOCTBYET YHUUTOXKEHHIO MOAPOCTA U MOJJIECKA.
Ha ocnoBe npeanoxxenHoit panee C. M. MycunbiM (1999) nuarnoctudeckoil mKabl s onpese-

JIEHUS CTaAui pekpeallnoHHOW nurpeccuu jecos LyunHcko-bopoBckoit KypopTHO# 30HBI pa3paboTa-
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Pucynox 3 — Bexoas! cocHbI Pucynox 4 — OnHON€TKA COCHBI

Ha IIKaJa JJIs ONpeNeseHus CTaJui peKpealMoOHHON JUTPECCHU COCHOBBIX HacaxaeHuil Kazax-
CTaHa, MO3BOJIAIONIast 00Jiee TOYHO, ONIEPATUBHO U OOBEKTUBHO OMPEALIATh COCTOSHUE COCHOBBIX
JIPEBOCTOEB, TEM CaMbIM CBOEBPEMEHHO Ha3HAYaTh HEOOXOIUMBIE MEPHI 11O MOBBIIICHUIO UX YCTOM-
4YUBOCTH [4].

B HacTosmmit MOMEHT ISl YMEHBIIICHHSI ICTPaJalliH JIECOB, a TAK)Ke JUIsl IPETIOTBPAIICHHS OTPH-
LIaTEeJILHOIO BO3JIEMCTBUA Ha HUX HEOOXOIUMO:

— MPOBECTH MaKCHUMAaJIbHOE OOYCTPOWCTBO TEPPUTOPHH HEJECHBIX YYACTKOB JIJISI HAHOOJBIIIETO
BOBJICUCHHUSI IOCETUTEIICH B IaHHBIE TEPPUTOPUH;

—00yCTpPOUTH TYPUCTCKHUE TPOTTHI K MAPIIIPY Thl HACTHJIAMH, MOCTHKAMU, JIECTHUIIAMH, TIEPETIPABaAMHU;

— Pa3MEeCTHUTh MOBCEMECTHO HAIBIHYIO WH(OPMAINIO, YTOOBI MMOCETUTENH, TYISIS 110 MapKy, He
CXOJIUJTU C YCTAHOBJIEHHBIX TYPUCTCKUX TPOI U MapIIPyTOB;

— OTPAaHUYHUTH YHCIIO TTOCEIICHUH TTapKa OTIBIXAIOIIUMHK B TIPA3THIUYHBIE U BBIXOIHBIE THH JICTHUX
MECSIIEB;

— IIPOBOAMTH IKOJIOTO-ITPOCBETUTEIHCKUE OECEIbI ISl TOCETUTENICH;

B 11e710M B TOBBIIIEHUH YCTOMYMBOCTH JIECHBIX HACAXKICHUH K PEKPEAIIMOHHBIM HAarpy3Kam BaKHYO
POJIb UTpaeT 61aroyCTPOMCTBO TEPPUTOPHUH, KOTOPOE TIO3BOJIUT COXPAHUTH U BOCCTAHOBUTH TPUPOTHBIC
KOMILIEKCHI.
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EFFECT OF RECREATION ON NATURAL RENEWAL PINE FORESTS
OF GNPP BURABAI

V. M. NUGMANOVA, G. S. PAVLOVA,
S. Zh. BALTASHEVA, K. Sh. RAKHMATULINA

SNNP «Burabai», Burabai (Kazakhstan)

Summary. The work presents the results of the permissible recreational load for each type of landscape of
the Burabai GNPP and assessed the success of the natural renewal of pine forest types. The effect of recreational
load on the natural renewal of pine was studied, and it was determined that the repeatedly exceeded permissible

norms of recreational load contributes to the destruction of undergrowth.
Keywords: ecosystems, recreation, pine forest types, natural renewal, undergrowth of pine, visitors, degra-

dation.
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3EMJISTHUKA JIECHAS (FRAGARIA VESCA)

I C.IIABJIOBA, . B. HOBOKIIIOHOB
I'HIIIT «bypabaii», moc. boposoe (Kazaxcran); nauka burabai@mail.ru

Aunnotanus. [IprBeneHbl MaTepHalIbl HCCIEIOBaHUS 110 (DEHOIOTHH 3eMIITHUKH JtecHoi (Fragaria vesca),
MIPOM3PACTAIONICH B Pa3IMUHBIX THIAX Jieca B HAIMOHAIBHOM TpupogHoMIapke «bypabait». YcraHoieHo,
YTO JIyYIINe YCIOBUS JUUIs BETEHHS U TUIOJOHOIICHHS 3€MIISTHUKH JIECHOH B Jiecax «Oepe3HsSKH BpeMEHHBIE) —
bEBM 1.

KuroueBble ciioBa: ¢peHonmornueckre HaOMOICHNS, 3EMIISTHUKA JIECHAsSI, THII Jieca, aHaJIH3 CPOKOB.

deHonoruyeckre HabMoACHNUS UMEIOT JaBHIOIO HCTOPHIO, YXOISAUIYI0 KOPHAMHU B IITyOOKYIO JJPEB-
HOCTh. [lepBrie deHomornueckue HabmoneHus Obn TpoBeaeHbl Teodpactom (371-287 rT. 10 H.D.) U
3apukcupoBanbl B KaneHaape ¢giaopsl A¢puH. OqHAKO IPUHATO CYUTATh, YTO OCHOBOIIOJIOKHUKOM Hay4-
HOU (eHonoruu sBisercst Opannus, riae B 1735 roxy yuénsrii P. Peomiop oTMeTns 3aBUCUMOCTh CE30H-
HBIX SIBIICHUI IPUPOJBI OT TemnepaTrypHoro pexuma. 3areM B [lBeuun B 1750—-1751 rogax K. JIunnei
OpraHU30BaJl MEPBYIO HAOIIONATENBbHYIO CETh, YKa3aB Ha HEOOXOAMMOCTb M3y4YEHUS MEPUOIUYECKUX
SIBJICHUU B )KM3HHU PACTCHUH.

B Hacrosiee Bpemsi BO MHOTHX CTpaHax MUpa BeayTcs peHoNIornueckre HaOmoaeH s 3a APEBECHO-
KyCTapHUKOBBIMU U TPaBSHUCTHIMH pAcTeHHUSIMH. AHaiau3 ()EHOJOTUM PACTEHUN BaKeH i JHOOOU
CTpaHbl, TaK KaK U3MEHEHHUsI KJIMMAaTa KOPPEKTUPYIOT BECh BEreTalMOHHbIN mpouecc [1].

[Ipu denonornyeckux HaOMIONECHUAX 32 APEBECHO-KYCTAPHUKOBBIMHU U TPABSIHUCTBIMU PacTEHUS-
MU 0c000€ BHUMAHUE YJIEISIOT TOCIETHUM. Y Ka)KI0Tr0 TPaBIHUCTOrO pacTeHust cBost heHomnorusi. Hampu-
Mep, Y pacTeHUH C LIBETKaMU, COOPAHHBIMH B KOJIOChS, METENIKH, CyATaHbI (3JIaKH), HAYaJI0 IBETEHUS
OTMEYAIOT TOTJA, KOTAA M3 HUX BBIIBUHYJIUCH NBUIBHUKH, @ MPH JIETKOM COTPSCEHUU BBICHINIAETCS
npUIba. Y ceMelicTBa 000OBBIX HayajoOM IIBETEHHS CUUTAECTCS MMOSIBIIEHHWE HECKOJIBKHX IIBETKOB C
MOJHATHIM BEPXHUM IIUPOKUM JICIECTKOM BEHUMKA. Y PACTEHH, COLIBETHUS KOTOPHIX COOPAHbI B KUCTD,
TOJIOBKY, KOP3UHKY, [[BETEHHE OTMEYAIOT TOT/a, KOT/a MOSBISIOTCS NEepPBbIE, BIIOJIHE PACITYCTHUBIIUECS
IBETKU. B KUCTSX, pacKpbITHE LIBETKOB UAET CHU3Y BBEPX, B IIUTKAX, TOJIOBKAX, KOP3UHKaX — OT KpaéB
K cepeaune. HeoOXonMMo MOMHUTB, YTO Y HEKOTOPBIX paCTEHUI BETKU M COLIBETHS PACKPBIBAIOTCS B
TIEpBO# MMOJIOBUHE JIHS, @ K BeUepy 3aKpbIBAIOTCS, HalpuMep Marh-u-madexa (Tussilago), omyBaHunku
(Taraxacum), mukopuii (Cichorium). ¥V takux BumoB, kak kuciuma (Oxalis), Berpenuiia (Anemone),
coH-TpaBa (Anemone patens), IBETKH pacKPBIBAIOTCS TOJIBKO B COJTHEUHYIO mmoroay [2].

C uenpl0 MOHUTOPUHTA (PEHOJOTMH B HAIMOHAIBHOM MapKe ObLIN 3aJI0K€Hbl MOHUTOPUHIOBBIE
IUIONIA/IKH, KOTOPBIE HAXOSATCS B Pa3HBIX THIAX Jieca U pa3HbIX (DYHKIIMOHATIBHBIX 30HaX. Ha mpoOHbIX
iomaaax Obula MpoBedeHAa MHBEHTapu3alus (PUTOLIEHO30B, KoopAuHaThl 3aHeceHbl B GPS u Ha
OymaskHble KapTorpaduueckue MaTepuaibl, COCTaBIEHbI ACIOpTa.

B 2019 roxy mpoBenens! heHogormuecKre HaOIOIeHUs 3a 3eMIITHUKOM JtecHoi (Fragaria vesca),
MIPOM3paCTalOIIei B HAIMOHAILHOM IapKe.

3emMiIsTHUKA JIeCHast, Wi 3eMJSTHUKAa OOBIKHOBEHHAs, poja 3eMisiHUKa cemeircTBa Po3oBbie (cMm.
PHCYHOK).

Pactenue pacnpocTpaHeHO, B JIECHOM M JIECOCTENHON 30HE. BeTpeuaercss B €BpOIEMCKON 4acTu
Poccuu, 3amannoit u Boctounoii Cubupu, benopyccun, Ypaunne, [Ipubantuke, Kazaxcrane, Ha KaBkaze
U B psjie npyrux odmacreit EBpazum.

BropocTrenenHslit Me10HOC: METIOHOCHBIE MUEBI OEpPYT € IIBETKOB HEKTap M MbUIbILy. Hauano 1se-
TEHUS Mail — MIOHb, HAYAJIO TJIOJJOHOIICHUS UIOHb — HIOITb.

MHoroseTHee TPaBIHUCTOE PACTEHUE CO CTENIOLIUMCS TOJICTHIM KOPHEBHILIEM, TOKPBITHIM OypbIMH
npuiucTHUKaMu. OT KOpHEBUINA OTXOJSAT TOHKHE MOYKOBAThI€ MPHUIaTOYHbIE KOPHU U JUIMHHBIE HUTE-

152



BUJHBIE MOOETH, TaK HA3bIBAEMbIE «YChD», KOTOPbIE YKOPEHSIOTCS
B y3J1aXx. B MecTax yKopeHeHMs yCOB pa3BUBAIOTCSI PO3ETKH JJIMH-
HOYEPEIIKOBBIX NMPUKOPHEBBIX JINCTHEB U BBIXOAST LIBETOHOCHBIE
cteOnu. [IpukopHEBbIE JTUCThSI TPONYATOCIIOKHBIE ATUHHOYEPEII-
KOBEBIE, INCTOYKHU CUASTIUE C KPYITHBIMHU OCTPBIMU 3yOriamu. JIncTos
CBEPXY MOYTH rojble, CHU3Y HOKPBITHI IIETKOBUCTHIMHU BOJIOCKAMH.
[[BeTkH nATHWICHHBIE 000€TIOBIe OeJIble, COOpaHHBIC B MAJIOI[BET-
KOBBI€ PBIXJIbIE 30HTUKOBUIHbBIE I IIUTKOBUIHBIE COLIBETHS, BbI-
XOJALIME U3 Ma3yX MPOCTBIX, MHOTNA BOMHBIX, KPYMHO3yOUaThIX
SIMUEBUAHBIX JUCTheB. Yameuku ocrarorcs npu miogax. [lmox —
MHOTOOpEIIEK, 00Pa3yIOIIUNCS U3 Pa3pacTaromEerocs, CPOCHIETOCs
C YallleyKoil I[BETOJI0Xka, B MAKOTh KOTOPOTO MOTPY>KEHbI MEJKHE 3eMILTHHKA NIECHAS
OPEIIKH, YACTO HA3BIBAIOT «3EMIITHUIHHOW [3].

deHnonornyeckre HaOMIOACHNUS 32 3eMIISTHUKOM JtecHol (Fragaria vesca) npoBoIuiIMCh Ha JIECHON
tepputopun ['HIIIT «bypabaii». CornacHo ¢usuxo-reorpadpuueckomy paiionupoBanuio I'HIIIT «by-
pabaii» pacnojoxeH B AKMOJIMHCKOM 00nacTH, 3aHUMas 4acTh bypabaiickoro u EnOekimibaepckoro
paiiona [4].

B reomopdonoruyeckoM OTHOIIEHUHM TEPPUTOpPHUsS SBISETCS HauOojee BO3BBIILICHHON YacTbiO
ceBepHOH okpanHsbl LleHTpanbHo-Ka3axckoro MEIKOCONOYHMKA.

Penbed mpencrasnser coOoil caoKHOE coueTaHWE HU3KUX IOp, COMOK M PaBHHH, IepeceuEHHBIX
PEIKON CeThIO PEYHBIX JOJIMH U MEJIKUX 03EPHBIX KOTIOBUH. [Tof 1ecHO# pacTuTeNnbHOCTBIO (hopMuUpy-
IOTCS CIIEIyIOIINE OCHOBHBIE TUIIBI NOYB: OOPOBBIE MPUMHUTUBHBIE IETPOMOP(hHBIE, OOPOBBIE JIECHBIE
neTpoMopdHbie, OOpOBBIE AEPHOBBIE IETPOMOP(HBIE, CEPbIE JIECHBIE, TYTOBO-JIECHbIE, TyTOBO-YEPHO-
3eMHBI€, YePHO3EMbI OOBIKHOBEHHBIE 1 MAJIOMOILIHbIE, TIOMMEHHBIE JTyTOBbIE, TOP(HAHUCTO-00I0THBIE. B
CTEeIsAX NMpeobIaaloT 30HAIbHbIC YePHO3EMHBIE TOUBHI [4].

OO6cnenoBanre MPOBOIMIIOCH MO CIEeAyrOmUM Tumam jeca: bBBM 1 (6epesnsku Bpemennsie), BKJI
1 (6epe3nsiku KOpeHHBIE cBexkUe U BiaxHbie), BKJI 2 (6epesnsiku kopennsie ceipbie), BKJI 3 (Oepe3nsiku
KOPEHHBIE MOKDBIE).

deHonoruueckre HaOMIONEHUS TPOBEICHBI 110 OTACIbHBIM (DeHOJIOrHYecKUM (pa3aM, OTMEUAIUCh
KaJICH/IapHbIE CPOKH UX MPOXOKICHUS. Y 3eMIISTHUKH JiecHO# (Fragaria vesca) mpoBe/ieHbI B 1Ba CpOKa,
KaKIbIH pa3 OTMeUanIach CTENEHb LIBETECHUS U IUIOOHOLIEHUS.

Hauasno uBeTeHus: ycTaHaBIMBAIMU 10 MNEPBBIM PACIYCTUBIIUMCS LIBETKaM JIaTOW, KOTJa B Pa3HbIX
tunax jeca pacmnyctwiocs 5—10% nserkoB. Konen nisetenus onpenenéH naroi, korga oruseno 90%
1BeTkoB. Hayaso co3peBanus — koraa co3penu nepsble mioabl. Koner co3peBanus — f1aTa MOCIEAHETO
cOopa 3pemnbIX TUIOIOB.

[ onipeniesieHyst MYHTEHCUBHOCTY LIBETEHUS U IIJIOJOHOIIECHNUS Y TPaBSIHUCTBIX PACTEHUH B JIECHOM
xo3siicTBe ucnoinb3yercd mkana A. H. ®opmo3sona [5].

[Tkana rma3oMepHON OLIEHKHU IIOJOHOIIEHHS ATOTHUKOB (110 A. H. @opMo30BYy):

0 — arox HeT;

1 — oueHb TIOXOH yporkail; eJMHUYHbIE ATO/IbI BCTPEUYAIOTCSl Y HEOOIIBIIOTO KOJIUYECTBA PACTCHU;

2 — cnalpblif yporkail; eTMHUYHBIE SITOAbI M HEOObIIINE IPYIIIbI STO0/, TOAABIAIONIEe OOIBIIMHCTBO
Y4YacCTKOB SIT0J] HE UMEET;

3 — cpenHuii ypoxaif; MecTaMH HMMEETCsl 3HAYUTEIIbHOE KOJMYECTBO Sr0J, HO OOJBIIMHCTBO
y4acTKOB UMEET €IMHUYHBIE ST0JIbl U BOBCE JIUIIECHO HX;

4 — xopommi ypokail; yyacTKM C OOJIBIIMM KOJMYECTBOM Sroj 3aHMMaioT He MeHee 50%
BCTPEUAIOLIUXCS TUIOIIAJIEN SITOTHUKOB;

5 — oueHb XOpOLIUI ypoxXkaii; MOBCEMECTHOE OOWIBHOE IUIOJOHOIIEHUE, YYaCTKU CO CIa0bIM
ypO’kaeM OYEHb PEAKHU WM OTCYTCTBYIOT.

AKTHBHBINA POCT KOpHEW HAYMHAETCS NMPH MPOTPEBAaHUK KOPHEOOUTAEMOTo €105 1ouBkI 10 +7—8 °C.
[IpumepHo yepe3 2—-2,5 Henenu mocie Hadajga BETETAllMM IOSBISAIOTCS LIBETOHOCHI, HAa KOTOPBIX, IO
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Mepe HaKOIJICHUS! ONpeneNEHHON CYMMBbI MOJOKUTEIbHBIX Temreparyp (cBeime 5 °C), HauMHaercs
nBereHue. Hauano nseTeHus:, pacKpbITHE MEPBBIX LIBETKOB Ha HanOO0JIee pa3BUTHIX [IBETOHOCAX 3aBUCAT
OT MOTOJHBIX YCJIOBUI BECEHHETO NEPHOoJIa M TEMIIEPATypPHOTO PEKUMA 3UMBI.

Bereranus y 3emusinuku jecHoit (Fragaria vesca) HauyMHaeTCs CO BTOpPOW TMOJIOBHHBI ampelts,
KOTJIa 36MJIsl TIOJTHOCTBIO OTKPbUIACh U3-TI0/ CHETa MpPU YCTAHOBJIEHUU CPEIHECYTOUHOM TeMIepaTyphbl
+8-10 °C [6].

BrinBmkeHre BETOHOCOB U 000co0IeHrne OyTOHOB MpoucXonuT uepes 16—20 aHeit mocie Havata
POCTOBBIX TPOIIECCOB, B Hauajie — cepeande mas. [lo manueim 2019 roma Havano nsereHus (cM. Tao-
nuity) orMmedeHo bBM 1 — 22 mas, BKJI 1 — 14 uronst, BKJI 2 — 18 uronsi, BKJI 3 — 08 utons. Cpemnsist
MPOAOJKUTENBHOCT 1IBeTEHUs cocTaBuia 13 nuei. [losenenue nepsbix miogoB bBM 1 — 06 urons,
BKJI 1 —11 mrons, BKJI 2 —19 urons, BKJI 3 — 21 urons.

deHonorus 3eMISTHUKY 00bIKHOBeHHOM (Fragaria vesca) B pa3Hbix Tunax jeca 3a 2019 rox

Jexabps — AnpeJVIL - Maii — - Asryer | Cenrspn OKT0pB —
Tunsr MapT Mait HIOHBb HOSIOPb
eca Ilepuon [HosiBnenue Hauano | IlosBnenue nepBbix [loxxenrenue [lepuon
3UMHETO0 MOKOSI JIVICTHEB LBETCHUS 3pEJIbIX TUIO/I0B JICTHEB 3MMHETO ITOKOSI

BBM 1 0 18.04 22 -08 06 18 22 10-01
BKJI 1 0 23.04 24 - 14 11 21 25 12-01
BKJI 2 0 28.04 25-18 19 25 28 18- 01
BbKJI 3 0 10.05 28 - 08 21 28 30 25-01

J1J1s KONMYeCTBEHHOTO0 yuéTa Srofi yio0Hee BCEro 3aKjiabIBaTh HE KBaApaTHbIE IJIOMIA/IKH, a Y3KHe
neHThl 1x5 nnm 1x10 M, Tak Kak Ha HUX JIeT4e COOMPATh SAro/bl. JIEHTHI 3aKIIaBIBAIOTCS IO OTACIBHBIM
CUHY3USM (IIATHAM PaCTUTEIIBLHOCTH), TOCKOJIBbKY YPOKaWHHOCTbD ATO0J OTIAMYAETCs OONBILION MeCTPOTOM.
IIpu onpenenennn 3amaca Ha 1 ra mpUHUMAETCS BO BHUMAaHWE MPOLIEHT IUIONIAU, 3aHATOM KaxXI0i
cunysuei [7].

[Inomaaka unu jeHTa OTOMBAETCS C TIOMOILBI0O MEPHOTO LIHYpa M Ha HeW coOuparoTcst Bce Siro-
JIbl — KaK CIeJIble, TaK U 3eJEHBIE. 3aTeM ArO/bl IEPECUUTHIBAIOTCS U B3BEIINBAIOTCS, @ pe3yJbTaT yuéTa
nepeBoAnuTces Ha 1 ra JaHHOTO GHOTOIA.

denonoruio 3eMISTHUKKA 00bIKHOBEHHO# (Fragaria vesca) B pa3Hbix Tumax jeca 3a 2019 ron B Ha-
[IMOHAJHFHOM ITapKe CM. B TaOJIHIIE.

Pesynprarel nccienoBaHUil MOKa3alu CPOKU MPOXOXKACHUS (DEHOIOTHYECKUX (a3 y 3eMIISTHUKH
necHoii (Fragaria vesca) B pa3ubix Tumnax jiecax — bBBM 1 (0epesnsiku Bpemennsie), BKJI 1 (6epe3nsku
KopeHHble cBexxkue U Braxubie), BKJI 2 (Oepe3nsiku kopennsie cbipbie), BKJI 3 (Oepe3nsiku kopeHHbIE
MOKDBIE).

AmHaJi3 mokasaJ B KakoM THITE Jieca HauWHAET IBECTH U TUTOJOHOCHTD 3eMJIsTHIKa JtecHas (Fragaria
VESCAa) paHblIlle M KaKasi pa3HUIIA [BETCHUSI U TJIOIOHOMICHUS My THITaMH Jieca.

AHanu3 CpoKOB Hauasa [[BETEHH [T0Ka3aJl, 4YTO B Pa3HbIX TUIIAX JIECAX HE BCET1a MPOJOIKUTEIbHOCTD
nepuo/ia OT Havyalla BhIXO/1a PACTEHHUS U3 COCTOSIHUSI ITOKOS J10 LIBETEHUS 3aBUCHUT OT JIECOPACTUTENbHBIX
yCIIOBUH, HO, BO3MO)KHO, B OOJIbIIEH CTENIEHU U OT TEMIIEPATypHOTO PEXXUMa 30HbI TPOU3PACTAHUSI.

AHanu3 CpoKOB Hayasia CO3pEBaHMUs IUIONOB Y 3eMIISTHUKH JiecHOH (Fragaria vesca), mokasbiBaeT
onpeeNnéHHble pa3nyusl M0 HeOOXOAUMOMY BPEMEHHOMY IEpPHOJY OT Hayasla IIBETEHMs 10 Hayaia
CO3PEBAHHUS MEPBBIX IUIONOB. DTO CBSI3aHO B MEPBYIO OYEPENb CO CKOPOCTHIO MPOTEKAHUS OOMEHHBIX
IIPOLIECCOB, UTO SBJISETCS OCHOBHBIM MpHU3HaKoM. OJTHAKO MPU OAMHAKOBBIX KIIMMATUYECKHUX YCIOBHIX
€CTb U Ipyrue GpakTopsl (oYBa, MUTAaHUE PACTEHUS U T.J.), KOTOPbIE HAKJIAIbIBAET OTIIEYATOK HA JaHHBIE
MIPOLECCHI U MOTYT JIUOO 3aMEeJIATh, JINOO YCKOPSTH UX.

Ot HavaJia BETEHUS 10 Havajia CO3pEBaHus TUIOI0B B cpeaHeM mpoxoaut 20 queit. Takum o6pazom,
OlIeHHB (PEHOIOTHYECKUE XapaKTePUCTUKH 3eMIISTHUKH JiecHoi (Fragaria vesca), MoXHO ClieliaTh BIBOT
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O MPUCHOCOOJEHHOCTH €€ K Pa3IMYHbIM TEeMIEpPaTypHbIM W BOJIHBIM peXHUMaM KJIMMara B JaHHOU
mectHocTH. Ha Teppuropun I'HIIIT «bypabaii» 601b11MM NpeuMyIIeCTBOM 00J1aaeT TaKkoi TUM Jieca,
kak bBM 1, Tak kak pacTeHus yXoIaT OT 3aMOPO3KOB BO BpeMs 1iBeTeHus1. Kpome Toro, otMedeHo, 4ro
(a3w1 Beretanuu (dpenodaspl) — IIBETEHUE U 3aBsI3bIBAHUE TUIOZ0B B PA3HBIX YCIOBUAX MPOU3PACTAHMS
B pa3HBIX THUIAX JieCca HAUMHAIOTCS HA OJHY — JIBE€ HE/IEIH paHbIIIE.

Taxum 00pa3zom, aHaJIN3 O3BOJISET CAENIATh BBIBOJ 00 3KOJIOTHYECKONH YCTOWYMBOCTH TPABIHUCTOM
pacTUTENBHOCTH 3eMJISIHUKY JiecHO# (Fragaria vesca) Ha JaHHOH TepPUTOPHH.
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STRAWBERRY FOREST (FRAGARIA VESCA)

G. S. PAVLOVA, I. V. NOVOKSHONOQV
SNNP «Burabai, Burabai (Kazakhstan)

Abstract. The article presents research materials on the herbaceous plant forest strawberry (Fragaria vesca)
growing in different types of forests in the national natural Park. As a result of the research, it was established
where wild strawberries bloom and bear fruit earlier, and in which types of forest the best growing conditions are
found. As research has shown, the best conditions for flowering and fruiting wild strawberries is the type of forest
BVM 1.

Keyword: phenological observations, wild strawberries, forest type, timing analysis.
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VIK 502.2:543.26

BUOUHIUKALIAA MPUIOPOXKXHBIX TEPPUTOPUI
BBE3/IHOI ABTOMATMCTPAJIU HYP-CYJITAH - BOPOBOE

. H CAPCEKOBA, A. A. IIEP3A/[AEBA
HAO «Kazaxckwuii arporexamueckuii yausepcureT uM. C.Ceiipymmnay, Hyp-Cynran (Kazaxcran); akma 72@mail.ru

AnHoTtauus. [IpencrapieHs! pe3ynbTaThl ONOMHANKAITIHN TPUI0POKHBIX TeppuTopuii Tpaccel Hyp-Cynran—
Boposoe 110 moderam u mouykam COCHbI 00BIKHOBEHHO| — Pinus sylvestris. TTony4yeHHbIe qJaHHbIC CBUICTEIbCTBYIOT
0 HaMYW{ Pa3HOTO PO/ia XJIOPO30B M HEKPO30B, YMEHBIICHUH pPa3MEPOB psijia OPraHOB, YTO YKa3bIBAaeT Ha
3arpsi3HeHne arMocdepbl. HCTpyMeHTambHBIE 3aMephl aTMOC(epHOTo BO3/AyXa ¢ MOMOIIBI0 Ta30aHATN3aTOPa
T'’AHK-4 mokasany npeBBITICHUS HI[KMAPA o gopmManbIeruay IPaKTHIeCKH BO BCEX TOYKAxX 3aMepa B Ipemesax
25-122 ITJIK, mo okcumy azorta (IV) Ha 4 Toukax 3amepa — 1,85-9,25 ITJIK.

KuioueBbie ciioBa: OMOMHIMUKAINS, COCHA OOBIKHOBEHHAS, XJIOPO3, HEKPO3, aTMOC(EpHBIH BO3IYyX.

MeTtoabl ucciaenoBanuii. J[jisi OMOMHIUKAIIMA COCTOSHUSL OKPYIKAIOIIECH CpeAbl MO COCTOSHHUIO
XBOUHBIX JICPEBHEB OBLIH MTPOBEACHBI MOP(POTOIHUCCKUE UCCIIEAOBAHMS COCHBI OOBIKHOBEHHOM — Pinus
sylvestris Ha HanKM4Ke XJI0PO3a, HEKPO3a XBOH, MPOIICHTA UX TIOPAXEHUsI U XapakTepa. B mabdoparopHbix
YCIIOBUSIX C MTOMOIIBIO JIYIbl U MIJIJTUMETPOBOM JTMHEHKH ObUIM ONpeeNieHbl YMEHbIIEHHE pa3MepOB
psiZia OpraHoB (XBOM, TOOETOB TEKYIIETO rojia U MPOILIBIX JIET, UX TONIIUHBI), pa3Mepa MIMIIEK, pa3Mepa
Y YHMCJIa 3aJI0’KEHHBIX MTOYeK, COMMKEHHOCTh XBOMHOK Ha 1nodere. MOHUTOPUHT aTMOc(epHOTro Bo3ayXxa
B NIPU3EMHBIX CJIOSX YIMYHO-IOPOXKHBIX ceTed Ha comepxanune NO,, SO,, ¢opmanbaeruaa, mouid
HEOPraHWYECKON OBLI MPOBENCH C MOMOIIBI0 YHUBEpcalbHOTO TazoaHanmu3atopa [AHK-4 cormacHo
meronukam CT PK 2.302-2014.

Pe3yabTarhbl ucciaenoBanuii U ux oocyxaeHue. CtaTbs MOArOTOBICHA MO pe3ybTaTaM HAy4HO-
HCCIIeI0BATENbCKOM paboThl «JlanamadTHo-3K0I0TNYeCKasi OLIEHKAa COCTOSHUS 3€JI€HbIX HaCaXJACHUN
ropoaa ACTaHbl U MPUTOPOIHBIX 30H, ITyTH ONTHUMHU3ALKN CUCTEMBI O3€JICHEHUS», BBINOJIHAEMOM IO
oromkeTHOM mporpamme 217 Pa3Butue Hayku «I'panToBoe (prHAHCUPOBAHHME HAYYHBIX MCCIICIOBAHUI
Ha 2018-2020 roanr».

B nensx nanamadTHO-3KOJOTUYECKON OLIEHKH MPUAOPOKHBIX TEPPUTOPUN BBHE3IHBIX aBTOMAru-
crpaneit ropoga Hyp-Cynrana Opia BeIOpaHa omHa U3 neperpyskeHHbix tpacc Hyp-Cynran—boposoe.
ABto6an Hyp-Cyntan—bopoBoe sBIS€TCS CKOPOCTHOM aBTOMOOMIIBHON JOPOTOM pecIyOIMKaHCKOTO
3HaueHus | kareropuu, kotopas coenuHsier cronuiy ¢ ropoaamu lllyunnck, Kokmeray u [lerpomnas-
noBck. [IpoTsokeHHOCTH aBToMaructpanu 217 km. ABroGan ObuT ciaH B dkcITyaranuio B 2009 rony, ¢
2013 roga mpoe3n o HEMY OCYIIECTBIIAECTCS Ha IJIATHOM OCHOBE. MakcuMasibHasl pa3pellieHHas CKo-
pocTh 1o aBrobany 10 140 km/4. [IpomyckHas cnocoOHOCTh aBToOaHa 40 ThICSY aBTOMOOMIICH B CYTKH.
Y4uThIBas KOJOCCAIbHYIO aHTPOIIOTEHHYIO Harpy3Ky TPaHCIOPTHOTO MOTOKA HA OKPYKAIOIIYIO CpPeny,
OYEHb BXKHOM SIBJIIETCS OpraHU3alUs 3alIUTHOTO 03EJICHEHHS B CEIMTEOHBIX 30HAX.

3ajauaMy O3€JIEHEHUS! TEPPUTOPUMN, MPUIIETAIOUINX K BHE3JAHBIM aBTOMAruCTPaJsiM, SBISIOTCA
3alUTa CKOPOCTHBIX JOPOT OT CE30HHBIX HEONAroNmpHUATHBIX MOTOAHBIX U KIMMATHYECKUX YCIOBHIA,
071aroyCTpoCcTBO M apXUTEKTYPHO-XY0KECTBEHHOE 0(POPMIIEHUE MPUIOPOKHBIX TEPPUTOPHUH, 3aIIUTa
OIM371eKalX HACEICHHBIX TyHKTOB OT BEIOPOCOB aBTOTPAHCIIOPTA, a TAKXKe 00ecreueHre NaHOPaMHOTO
0030pa goporu 11 6e30macHoO U KOMGOPTHOM €376l BOAUTENEH [2].

XOpOUIMMH HHANKATOPAaMU 3arps3HEHUS BO3AYLITHON Cpebl SIBISIOTCS PACTEHHUS, IIOCKOJIbKY OHU B
OoJblIel CTENEHN MOPaXKaroTCs 3arpsiI3HEHHBIM BO3IyXOM U CHJIbHEE PearupyroT Ha T€ KOHUEHTPALUU
OOJIBIIMHCTBA BPEIHBIX IPUMECEH, KOTOPbIE Y JIO/IeH U )KMBOTHBIX HE OCTaBJISIOT BUIUMBIX CHMIITOMOB
oTpaBieHuid. Benymas ponb B OMOMHAMKALIMM COCTOSHUSL OKpPY)KAlOIIEW Cpelapl NPUHAATIEKUT
XBOWHBIM JPEBECHBIM pacTeHusM [3]. B kauecTBe OMOMHIUKATOPOB OKPYIKAIOIICH Cpelbl ObUIA B3SITHI
OJTHOBO3PACTHBIC XBOMHBIC JepeBbs (COCHAa OOBIKHOBeHHass — Pinus sylvestris), mpowuspacraroine
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Ha TNPUIOPOKHBIX TeppUTOpUsAX Bbhe3aHOW aBTomaructpanu Hyp-Cynran—bopoBoe. XapaxTtepHbie
MIpU3HAKK HEOIaronoryyus OKpy:Karolien cpeibl 1 0COOEHHO ra30BOro COCTaBa arMOC(epbl — OSIBICHHE
Pa3HOro Poja XJIOPO30B U HEKPO30B, YMEHbBILIEHUE PAa3MEPOB psiJia OPraHOB (XBOU, IOOETOB TEKYIIETO
roJia v MpOILIbIX JIET, UX TOJIIMHBI, pa3Mepa LUIUILIEK, pa3Mepa U yKciia 3aJI0)KeHHbIX oyek). [locnennee
CITYXUT TPEANOCHUIKON yYMEHBIIICHUSI BETBICHUS [5]. B KauecTBe KOHTPOJIBHOTO 00pa3iia ObLIN B3SThI
OJIHOBO3PACTHBIC XBOWMHBIC JIepeBbsi (COCHA OObIKHOBeHHas — Pinus sylvestris), mpouspacraromiue B
[yunncko-bopoBckoit KypopTHO# 30He AKMOIUHCKOM oOnacTu. Tak kak OMOMETpUYeCKUe MPU3HAKT
XBOWHBIX PacTeHHH J1I0BOJBHO M3MEHUYMBBI, ObUIa mpoBeseHa 10-kpaTHas MOBTOPHOCTH ONBITOB. [Ipu
(bUTOMHAMKAIIMOHHBIX MCCIICOBAHUSAX CPEAHHUE MPOOBI ObUTM OTOOpPAHBI C HECKOJIBKHX 3K3EMILIIPOB
pacTeHMii ¢ OJJHON BBICOTHI U IO BCEH OKPY>KHOCTU KPOHBI JIEpEBLEB (PUCYHOK 1).

Pucynox 1 — bnonnankaoHHbIe HCCIIEIOBAHNS XBOW COCHBI OOBIKHOBEHHOM
B1oJb Tpaccel Hyp-Cynran—bopooe

VYepenHeHHbIE pe3yabTaThl OMOMHAMKALMN TPUAOPOKHBIX Tepputopuil Tpaccsl Hyp-Cynran-bo-
poBOE 10 moderam M oYKaM COCHBI 0OBIKHOBEHHOH — Pinus sylvestris npexcrasnenst B Tabnumax 1, 2.

Tabmura 1 — PesynbsraTsl OMOMHANKAIINHY TIPHIOPOKHEBIX TeppuTopwii Tpaccsl Hyp-Cynran—boposoe
1o moberam M IovYKaM COCHBI OOBIKHOBEHHOM — Pinus sylvestris

[MobGeru [Moukn
Mecro
B3ATHS 00pa3ia Jmuna, Tommuna, Bersnenue, Yucmo, Juna, Tommuna,

cM MM IIT. IIT. MM MM
Yuactok Ne 3 17,4 101,2 1,8 0,3 0,6 0,2
Vuactok Ne 4 22,6 79,2 6,0 - - -
Vyactok Ne 5 11,2 75,8 1,5 - - B
VYuacTtok Ne 6 11,6 89,4 2,0 - - B
VYuactok Ne 7 13,7 73,4 1,3 — — B
Vyacrok Ne 8 13,6 74,6 1.4 — - B
KomTpormbHbiii oGpazert 10,0 95,50 4,70 3,70 0,30 0,30

Ipumeuanue. Yaactox Ne 3 (manporus crienl|OH); yuacrox Ne 4 (cnenllOH), yuactok Ne 5 (Bokpyr mocra 1),
yuactok Ne 6 (Bokpyr mMocta 1), yaactok Ne 7 (Bokpyr mocTa 1), yaactok Ne 8 (Bokpyr mocra 1).

Kak BuHO 13 Tabnuis! 1, cocHa 00bIKHOBEHHasi Tpon3pactaeT Ha yyacTkax Ne 3—8. Tonmuna no6eros
Bapbupyet ot 73,4 o 101,2 mm. KonmmuectBo BeTBiieHuit Ha 10 cm mobera Ha yuactkax Ne 3, 5-8 paBHO
1,3-2,0, uto moutu B 2—3 pa3a MEHbIIE [0 CPABHEHHIO C BETBIEHUEM MoOEra KOHTPOIBLHOTO 00pasia.
[Touku Ha moberax MPakTUYECKH OTCYTCTBYIOT. M1eT cuibHOE yrHETEHHE COCHBI OOBIKHOBEHHOM.
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Tabmuma 2 — Pe3yasraTsl OMOWHANKALINH IPHIOPOKHBIX TeppuTopuid Tpaccsl Hyp-Cynran—boposoe
I10 XBO€ COCHBI OOBIKHOBEHHOM — Pinus sylvestris

Mecto Hmuna, | upuna, | IpogomxurenbHocts | Ywucno xBouHok | Hekpossl, Xapaxrep
B3STHS 00pasia cM MM JKU3HU, JIET Ha 10 cm mobera % XJ0po3a
Yuacrtok Ne 3 5,9 1,0 2,0 1912 6.4 Bepxymeunsrii }

KEIITO-KOPUYIHEBBIN
Vuactok Ne 4 4,8 1,0 2,0 212.6 40 Bepxymeunsrit }
JKEITO-KOPUIHEBBIH
Vuaactok Ne 5 4,5 1,0 2,0 117.0 26,6 Bepxymequ,m
KOPHYHEBBIH
Vuactok Ne 6 4.4 1,0 2,0 97,8 52,0 Bepxymeunbii
CBETJIO-KOPUYHEBBII
Vuactok Ne 7 4,7 1,0 2,0 179,1 32.8 Bepxymeaneiit
HKEITO-KOPUIHEBBIH
Vyactok Ne 8 5,2 1,0 2,0 1511 272 Bepxyeunsiit )
JKEITO-KOPUIHEBBIH
KonTtponbHhsrit 73 2.1 2,0 127,00 — _
obpasern

Ipumeuanue. Yaactok Ne 3 (manporus crienl[OH); yuactok Ne 4 (cnenllOH), ygactok Ne 5 (Bosne mocra 1),
yuactok Ne 6 (Bozne mocta 1), yuactok Ne 7 (Bo3ne mocta 1), yaactok Ne 8 (Bosne mocra 1).

Kak cnemyer u3 tabmunst 2, amuHa xBou — 4,4-5,9 oM, mmpuHa xBou — 1,0 MM. Unciio XBOMHOK
Ha 10 cm mobGera — 97,8-212,6. CuiibHBIN HEKPO3 COCHBI HAOMIOMaeTCest Ha ydacTkax Ne 6 — 52%; Ne 7 —
32,8%; Ne 8 —27,2; Ne 5 —26,2%. Xapakrep Xj10p0o3a BEpXyLIEUHbIN )KEITO-KOPUUHEBBIN (PUCYHOK 2).

Pucynok 2 — Hekpo3 1 x110po3 cocHbl 00bIkHOBEHHOI (Pinus sylvestris)
Broib Tpaccel Hyp-Cyntan—boposoe
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Takum 00pazoM, pe3ynbTaThl OMOMHIUKAIMH TPUAOPOKHBIX Tepputopuii Tpaccsl Hyp-Cynran—
bopoBoe mo moOeram W mo4ykam COCHBbI OObIKHOBeHHOW (Pinus Sylvestris) moka3anu yMeHbIIECHHE
BETBJICHUI TOOETOB TOYTH B 2—3 pasa 1Mo CPaBHEHHIO C MoOeraMHu KOHTPOJIBHBIX 00pa3roB. [loukn
Ha To0erax MpaKTUYeCKH OTCYTCTBYIOT. HaOmromaeTcst cymiecTBeHHBIH HEKpo3 XxBoW — 26,6—52,0%,
BEPXYILEYHBIH, JKEeITO-KOPUUHEBbIN XJ0po3. Ha MHOrux ydacrtkax KoJM4ecTBO XBOMHOK Ha 10 cm
noOera o4ty B 1,5 pa3za mpeBbIIaeT YMCIO0 XBOMHOK KOHTPOJIBHOTO 00pasna. JlaHHbIe OMOMHINKAIIN
CBUJETENBCTBYIOT O HAPACTAIOLIEM 3arpsiI3HEHUH MPUIOPOKHBIX TEPPUTOPUN OTpabOTaHHBIMU razaMu
aBTOMOOWJIEH, TSKEIBIMU METAJUIAMM, YTO BEJET K HEKPO3y U XJIOPO3Y XBOU JIEPEBHEB, YMEHbBILIECHUIO
KOJIMYECTBA TIOYEK, BETBJICHUH 1MOOETOB, COMMKEHHOCTH XBOH M OMOMAcCHI iepeBbeB. BeencTue 3Toro
MIPUIOPOKHBIE 3€JIEHbIE HACAXACHUS HE B TIOJTHOW MEpe BBIMIOJIHSIOT CBOU 3aLUTHBIE (DYHKITHH.

Jns onpeneneHus KadecTBa arMOC(HEPHOTO BO3AyXa NPUAOPOKHBIX TEPPUTOPUI BBHE3THOM
aromaructpaiu Hyp-Cynran—boposoe B 2019 rony Obliiu mpoBeIeHbI €10 HHCTPYMEHTAJIbHBIE 3aMephl
Ha conepkanne okcuaa azora (IV), okcunma cepwr (IV), dhopmanbaernmaa, CBUHIIA ¥ HEOPTAHHYECKOM
MBUTH ¢ TTIoMoIIbio razoananuzaropa TAHK-4 (tabmuna 3).

Tabnuna 3 — Pe3ynbraThl HHCTPYMEHTAIBHBIX 3aMEPOB aTMOC(HEPHOTO BO3IyXa MPUIOPOKHBIX TCPPUTOPUI
BBhe3aHON aBToMaructpanu Hyp-Cynran—bopooe 3a 2019 ron

Mecto ot6opa IpoOs! HeOP;I;I;II:eCKaﬂ NO, 50, HCOH Por
KoHueHTpaluy 3arpsa3HsoLMX BEUIECTB, MI/M?

Touxka 1 (cnenllOH) 0,023 0,0029 | 0,0088 6,120 0,000045
Touxa 2 (A3C «beiibapcy) 0,046 0,3700 | 0,0081 1,250 0,000045
Touka 3 (mocr 1) 0,016 0,0017 | 0,0081 - 0,000046
Touka 4 (ra3oHanoJHUTENbHAS CTAHITUS «Kureprasy) 0,003 0,0013 0,0074 5,700 0,000046
Touka 5 (mocr 2) 0,003 0,7700 | 0,0082 2,290 0,000046
Touka 6 (moct MAIN) 0,009 0,5500 | 0,0079 1,280 0,000046
Touka 7 (A3C «Ka3myHaiiras») 0,006 - 0,0094 1,450 0,000300
Touka 8 (mocT 2) 0,025 0,0020 | 0,0097 1,560 0,000045
Touka 9 (Tra3oHamoMHUTENbHAS CTaHIUS «JKureprasy) - 0,0024 | 0,0093 3,410 0,000045
Touka 10 (moct 1) - 1,850 0,0079 2,540 0,000045
Touka 11 (cien [OH) 0,015 0,430 0,0075 2,610 0,000045
Touka 12 (mpocnekT Trnenauesa) 0,004 0,990 0,0084 4,130 0,000045
H}IKM_p_ JUTSl HACEJIEHHBIX MECT, MI/M? 0,5 0,2 0,5 0,05 0,003

[Tpu UHCTpYMEHTAIBHBIX 3aMEPax 3arpsA3HSIONINX BEUIECTB ObLIa sICHAs 1Moroja, aasinexHue — 709—
710 MM pT. cT.; t = +35-36 °C; HanpaBieHUE BEeTpa — KOro-3amajgHoe; CKopocTh Betpa — 3,1-3,2 m/c;
BJI&KHOCTh Bo3ntyxa — 37-38%.

Kak BugHO M3 TaOmuIbl 3, MPEBBIMICHUS MaKCHMaJbHO Pa30BBIX HI[KM.p' o ¢GopMabaeruay
ormeuaetcs Ha 11 Toukax 3amepa — 25—-122 I1JIK, o okcuay azora (IV) Ha 4 Toukax — 1,85-9,25 T1JIK.
Ha touke No 15 Bozne A3C «Ka3smynaiiras» 3adpukcupoBano 1,85-kparHoe npesbimenue 1K, Ha
touke Ne 23 (moct 1) — 9,25 TIJIK; Ha Touke Ne 24 — 2,15 I1/IK; Ha Touke Ne 25 (mpocmnekt um. TieH-
nuesa) — 5 I1JIK. Takum oGpa3om, o popmanbaeruay u3 12 Touek 3amepa IPEBBIIICHNS BBISIBICHBI Ha
11 Toukax — 25—122 IIJIK. [To apyrum 3arpsi3HUTENISM MPEBBIIICHUH HE YCTAaHOBIIEHO. M3 MOIy4YeHHBIX
JAHHBIX CIIEAYET, 4YTO KaueCTBO aTMOC(EpHOro BO3yXa B MPU3EMHBIX CIOSX MPUIOPOKHBIX TEPPUTOPHIA
Bbe3aHON aBToMaructpanu Hyp-Cynran—bopoBoe He cOOTBETCTBYEeT HOPMATHBAM.

Ceroans no ropoay Hyp-Cynrany QpyHKIMOHHPYIOT A€CSATh CTallMOHAPHBIX MOCTOB HAOIIOICHUIMA
3a cocrosiHMeM armocdepHoro Bo3myxa [1]. Ha Bbe3gHbIX aBTOMArucTpayisx, MPUTOPOJHBIX 30HAX
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CTAl[MOHAPHbIE NMOCTHI HAOIIOEHUIN OTCYTCTBYIOT. COIIaCHO YTBEPKJI€HHBIM HOPMATHUBaM B KPYIIHBIX
ropojax ¢ HaceleHHeM Oojee | MIIH 4YellOBEK [UIi MOHUTOPHHTA COCTOSIHUS aTMOC(EPHOTrO BO3IyXa
HEOOXOMMO YBEIMUUTh KOJTMYECTBO CTALlMOHAPHBIX TOCTOB HAOIIOACHUH /10 12 1 paciupuTh NepedyeHb
ONpPEIEIAEMBIX 3arPA3HAOIINX BELIECTB.

CornacHo TUIOBBIM IIpaBUJIaM COJIEP>KAHUS M 3alUTHI 3€JIEHBIX HACAXACHUM, ITpaBuiIaM Oiaroy-
CTpOICTBA TEPPUTOPUI TOPOIOB U HACETICHHBIX IMyHKTOB PecryOnmku KazaxcTan B1oib aBTOMOOMITB-
HBIX JOPOT HEOOXOAMMO YCHIINTh paboThl MO 3aIIMTHOMY O3€JIE€HEHUIO IPUJOPOKHBIX TEPPUTOPHIL ce-
JUTEOHBIX 30H U OPraHU30BATh 3aIUTHBIE MHOTOPSAHBIE MTOJIOCHI U3 Ta30- U MbUIEYCTOMYUBBIX MOPOA
JIEPEBbEB U KYCTAPHUKOB [4].
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BIOINDICATION OF ROAD-ROAD TERRITORIES
OF THE ENTRANCE HIGHWAY NUR-SULTAN-BOROVOE

D. N. SARSEKOVA, A. A. PERZADAYEVA
S. Seifullin Kazakh Agrotechnical University, Nur-Sultan (Kazakhstan)

Summary. This article presents the results of bioindication of the roadside territories of the Nur-Sultan-
Borovoye highway along shoots and buds of common pine — Pinus sylvestris. The data obtained indicate the
presence of various kinds of necrosis chlorosis, a decrease in the size of a number of organs, which indicates
atmospheric pollution. Instrumental measurements of atmospheric air using a GANK-4 gas analyzer showed
excesses of maximum single maximum permissible concentration for formaldehyde at almost all measuring
points within 25-122 MPC, for nitric oxide (IV) at 4 measuring points — 1,85-9,25 MPC.

Keywords: bioindication, ordinary pine, chlorosis, necrosis, atmospheric air.
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VIIK 528.88

U3YUYEHUE IIIYYUHCKO-BOPOBCKOM CUCTEMBI O3EP
METOJAMHU JMCTAHIIMOHHOTI'O 30HAUNPOBAHUA:
BO3MOKXHOCTHU U PE3YJIBTATbBI

. K. AKUAHOBA, 7K. E. MYCAFAJIUEBA,
E. M. KAPAKYJIOB, b. TOJIEVXAHVJIbBI, A. H. KAB/{FEIIIEB

YUY «MexayHapoHblii Hay4dHbI KOMILIEKC «AcTaHay; akiyanovaf@mail.ru

AHHoTanus. PaccMOTpeHbI METOABI MOHUTOPHUHTA MOP(GOMETPHUIECKHX MAPaMETPOB 03€p C TIOMOIIBIO THC-
TAHIIMOHHOTO 30HAMPOBaHUSA 3eMiu. ONrcaHa METOAWKA W MPUBEICHBI PE3yIbTaThl 00PaOOTKH KOCMHYECKUX
CHHUMKOB Pa3IMdHON pa3pemraroniei crrocooHoctr. Mecnenosan mepuon ¢ 1985 mo 2019 1., moka3zana muHaMUKa
n3MeHeHus 1iomaen mo 7 ozepam IlyunHcko-bopoBckoit KypopTHO# 30HBI. [IpoaHanu3zupoBaHa CBsi3b Kojie-
OaHMii TUTOMIAM BOAHOTO 3€pKayia 03e€p B MaJOBOIHBIE M MHOTOBOJHBIE TO/bI. PaboTHI MpOBEAECHBI B pamMKax
nporpammbl: BR05236529 «KomrmiekcHas orerka skocucteMm LI yauHcko-BopoBCKoit KypopTHOM 30HBI € OTIpeie-
JICHUEM SKOJIOTMYECKON HArpy3KH B LEJSIX YCTOWYMBOTO MCIIOIB30BAHMUS PEKPEAIIMOHHOTO TIOTEHIIHATIAY.

Kurouesnbie ciioBa: l[yunacko-bopoBckast cuctema o3ep, Landsat, PlanetScope, NDWI, Mmopdomerpuieckue
mapamMeTpsl 03ep.

[yunncko-boposckas cucrema ozep (IIIBCO) pacnonoxena Ha ceBepe Kazaxcrana, B bypabaii-
CKOM pailoHe M 4acTH4YHO B paiione bupxxan Can AxmonuHcKoi oomactu. CucreMa COCTOUT U3 7 Hau-
6omnee kpynHbIX 03ep (bypabaii, Lllyuse, Ynbken [1labakter, Kummu [1la6akte, Karapkons, XKykeit, Tac-
IajKap), KOTOpble U SIBWJIMCh 00bEKTOM Hay4YHBIX HCClenoBaHu (prcyHOK 1). B cBsi3u ¢ Tem, 4To yKa-
3aHHBIC 03€pa PACIOIOKECHBI B 30HE C BBHICOKOW PEKpPEAIMOHHOW Harpy3Koi, B OEperoBoil 30HE 03ep
HAXOJISITCSl HACEJICHHbIE MyHKTHI U 00bEKTHI CAHATOPHO-KYPOPTHOTO, 03I0POBUTEIHHOIO U TYPUCTKO-PE-
KpPEalMOHHOTO Ha3HAYEHUs, OLEHKA UX TUAPOJIOTMYECKOTO PEKUMa OUeHb BaKHa. AKTYyaJIbHYIO U OTle-
paTUBHYI0 MH(QOPMALUIO IO U3MEHEHHIO OYepTaHUN OeperoBOil 30HBI, 3aTOIUIEHUIO M MOATOIUICHUIO
CTpPOEHUHN U 00BEKTOB MHKEHEPHO-TPAHCIIOPTHON MH(PPACTPYKTYpPhl MOXKHO MONYUUTh O€3 Bble3a Ha
MECTHOCTh Ha OCHOBE 00pabOTKU JaHHBIX TUCTAHIIMOHHOTO 30HAMpoBaHUs 3emin. Kpome Toro, mpu
HAJIMYUU JUIUTEIHHOTO MO BPEMEHHU psifa HU(GPOBBIX KOCMHUUYECKHX CHHUMKOB MMEETCS BO3MOXKHOCTH
aHaIM3a U3MEHEHUM, ONpeIeTICHUs] MHOTOJIETHUX TEHICHIIMI 1 MOHUTOPHUHTA.

Jlnst m3ydeHusi TMHAMHUKH CE30HHBIX M MHOTOJICTHUX M3MEHEHUN OuepTaHWil OeperoBbIX JIMHUM,
orpezeNieHus TUIOIIa /el BOAHOTO 3epKajia U APYTuX MOPPOMETpHUECKHUX MTOKa3zaTesiel 03ep MPUMEHEHbI
TUCTaHIMOHHBIE MeTonbl [1]. Cpenu AMCTaHIMOHHBIX METOAOB JUIsl TOYHOTO BBIJIEICHHS TPAHHIL
BOJIHOTO 3€pKajia MpUMeHeH crnekTpanbHblii uHAeke Normalized Difference Water Index (NDWI).
['panu1Ibl H3BIEYEHBI METOJJOM 00y4aeMoil KjaccupUKaIiu, ClIocoO0M napasuiesenuneoB. Pe3ynsrars
IIpOaHaATM3UPOBAHBI U1 0OHApYKEHUSI IJIOLIAAHBIX U3MEHEeHUH ¢ momoliksio Metofa Change Detection
Analysis.

WcxoqupIMU TaHHBIMH U U3y4Y€HUS THAPOMETPUUYECKUX MapaMeTpoB o3ep (IIMHa, IIHpUHA,
TJIOMIAh 3€pKaja, IJIuHa OeperoBoi JIMHUM, COCTABIISIONMNUE BOIHOTO Oananca u Ap.) lyunHcko-bo-
POBCKOI CHUCTEMBI SIBUIHCH MYJIBTUCHEKTPAJIbHbIE CIYTHUKOBbIE CHUMKH C KOCMHUYECKHX alnaparoB
(KA) Landsat-3-5,7,8 (19852018 rr.) u PlanetScope (20182019 rr.) 3a tetHunii nepuoz. Kocmuueckue
cHUMKH criyTHHKA Landsat 3arpyxens! u3 otkpbiToro ucrounrnka Earth Explorer USGS [2]. OcHoBHBIE
xapakrepuctuku KA Landsat: Landsat-5 B sxcrutyaramuu ¢ 1984 roga, mpocTpaHCTBEHHOE pa3pelieHre
30 M Ge3 Bo3MOXKHOCTH yiydineHus. Mimeer 7 cnekrpanbHbIX KaHaioB. Landsat-7 B skcmutyaramuu c
1997 rona, npocTpaHCTBEHHOE pa3penieHne CHUMKOB 30 M, 15 M B maHXpOMAaTHYE€CKOM CIEKTpPE, UYTO
JIaeT BO3MOKHOCTD TTOBBIIIATH MTPOCTPAHCTBEHHOE KauecTBO CHUMKOB. Landsat-8 3anmymen B 2013 romy,
MPOCTPAHCTBEHHOE pa3penieHne CHUMKOB 30 MeTpoB, 15 METpOB B MaHXPOMATHYECKOM CIEKTPE UTO
JTaeT BO3MOKHOCTH TMOBBIIIATH MPOCTPAHCTBEHHOE Ka4eCTBO CHUMKOB. B Tabnuue 1 npuBeneHbl 0CHOB-
HBIE XapaKTEPUCTUKHU KaHaIoB. [lInprHa CkaHMpOBaHUS 3eMHOM MOBEPXHOCTH cocTaBisieT 192 km [3].
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Pucynok 1 — Hlyunncko-boposckas cuctema o3ep B rpanunax LlyunHncko-bopoBckoit KypopTHOH 30HBI

Tabnura 1 — Jlnana3zon u cnekrpansHbie kKanaasl KA Landsat-8 [3]

N JnuHbI BOJH, Pazpemenue
CriexTpabHbIi KaHan MKM (Ha OJIMH MHKCEINb), M
1 — mob6epexns u adposonu (Coastal / Aerosol, New Deep Blue) 0,433-0,453 30
2 — cunnii (Blue) 0,450-0,515 30
3 —3enénbrii (Green) 0,525-0,600 30
4 — xpacusiii (Red) 0,630-0,680 30
5 — omwkuuit UK (Near Infrared, NIR) 0,845-0,885 30
6 — ommwxanit UK (Short Wavelength Infrared, SWIR 2) 1,560-1,660 30
7 — ommwxanit UK (Short Wavelength Infrared, SWIR 3) 2,100-2,300 30
8 — manxpomarnueckuii (Panchromatic, PAN) 0,500-0,680 15
9 — nepucrbie obnaka (Cirrus, SWIR) 1,360-1,390 30
10 — nanpanii UK (Long Wavelength Infrared, TIR1) 10,30 -11,30 100
11 — nanpuuit UK (Long Wavelength Infrared, TIR2) 11,50 - 12,50 100

[TpocTpancTBenHoe paspemienue (pasmep nukcens) cHUMKOB ¢ KA Landsat-8 30 me. Ilocne BbI-
nojHeHus npouecca Pan-Sharpening (moBkIeHrEe TPOCTPAHCTBEHHOTO Pa3peIICHUSI METOIOM O0bEIH-
HEHHSI TAaHXPOMATHYECKOTO M300pakeHus 00JIee BBICOKOTO Pa3peIIeHus ¢ MyJIbTUCICKTPAIbHBIM Oosiee
HU3KOTO Pa3pelIeHus) Ka4eCTBO MPOCTPAHCTBEHHOTO pa3pelleHus yinyumaercs 10 15 M. B metozne aB-
TOMaTHU3UPOBAHHOTO ACIIHPPUPOBAHHS (KOHTPOIHUPYEMast KilacCu(pUKAIH) UCIIOIb30BaHbI CHUMKHU 0€3
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yIAy4IIEHHs TPOCTPAHCTBEHHOTO pa3pellieHus, Tak Kak mocie mporecca Pan-Sharpening nposenenue
KJIaccuuKanuy OyJIeT He KOPPEKTHBIM.

ApxuBHbBIE KOcMuYeckue cCHUMKHU PlanetScope 3arpy:keHbl U3 caiiTa ¢ OrpaHUYEHHBIM JIOCTYIIOM
Planet [3], comepkaT 4 crieKTpaJbHBIX KaHaja B BUJMMOM U OJMKHEM WH(PaKpacHOM Auarna3zoHe BOJIH
C MPOCTPaHCTBEHHBIM pasperieHneM 3 M. CHumku B npoekiuu UTM u cucteme koopaunatr WGS 84.
3arpy»eHbl 6e3001auHble N300paskeHus: Win ¢ obnagHocThio 10 10%, BeIOOp clienaH Ha OCHOBE IPO-
CMOTpPOB MPEBbIO KOCMUYECKUX CHUMKOB.

Metonuka nzydyeHus MophoMeTpuYecKux MoKaszaresnel o3ep BKIIoYalla IpeaBapUTeIbHy0 00pa-
0O0TKYy KOCMHYECKHMX CHUMKOB W HX AemudpupoBanue. [lepen remarndeckoir 00pabOTKOI BHITIOIHEH
NpeABAPUTEIHHBIN BUJ 00paOOTKH /ISl KOPPEKIIMY B yCTPaHEHUS BIUSIHHAS aTMocdepsl. J{ist ncnpanie-
HUS paJOMETPUUYECKUX HCKa)KEHUHN B BHJIE COOMHBIX MUKCENEH U BBIMAJAIOUIUX CTPOK, OOYyCIOBJIEH-
HBIX XapaKTepUCTUKAMU ChbEMOYHOI'0 MPUOOpa, NCIOIB30BaH MHCTPYMEHT PaIMOMETPUUECKON KOPpPEK-
un. [Ipr 00paboTke KOCMHYECKUX CHUMKOB IPUMEHEHBI 3HAYECHUSI KAIUOPOBOYHOTO KOA(D(HUIEHTA
¥ KOHCTaHTa, KOTOpble HMEIOTCS B (ailie MeTanaHHbIX. Jlanee BBHIMOJIHEHA aTMOC(epHas KOPPEKIUs
CHUMKOB ¢ nomo1ibo Mmoaynst FLAASH, koTopblil TO3BOJSET YCTPaHSTh BIUSHUE aTMOC(EPHBIX SBJIE-
HUI, TAKUX, KaAK BOASHOM Tap, KUCJIOPO/, 030H, METaH.

[IpenBapurenpHas oOpaboTKa /aja BO3MOXKHOCTH MOJYYUTh OTKOPPEKTUPOBAHHBIE KOCMHUECKHE
M300paKeHUs U MPUCTYNUTh K TEMAaTHUYECKOMY BHY OOpabOTKH, KOTOpas COCTOsUIa B BBIUYMCIIEHUU
MHJIEKCOB, CIIEKTPAIBHOM KJIaCCH(PUKAIMU 1 aBTOMATHYECKOW BEKTOPH3AIINH.

g ompeneneHus: TpaHUI] BOAHBIX OOBEKTOB HCIIOJB30BAJICS HOPMAJU30BaHHBIA pPa3HOCTHBIN
BoaubIi nHAekec NDWI (Normalized Difference Water Index). Ilpumensimuch OnmmkHu HHGpaKpacHbI
(NIR) u 3enensiii (Green) Jiyuu CHEKTpa, KOTOPbIE MOMIOMIAIOTCS BOIAHBIMU 00bekTaMu. B pesynbrare
BCE BOJHBIE OOBEKTHI UMEIOT MONOKUTENbHbIe 3HaueHus [5]. Mugexkc NDWI He Tonbko ymydiaer
OTpakaTeIbHbIE XapaKTEPUCTUKHU BOJIHBIX 0OBEKTOB, HO M CHIIKAET BbIJEJIEHUE PACTUTEIbHOCTH, 3€MIIU
1 Tak ganee [6].

Nunexc NDWI Beruncnsercs o gpopmyse

NDWI = (Green — NIR) / (Green + NIR),

rae Green u NIR — 3HaueHUs CIIEKTPAIILHON SIPKOCTH B OJTMKHEM MH(PPAKPACHOM M 3€JIEHOM 001acTsIX
criekTpa. HaeKkc MokeT NpuHUMaTh 3HadeHus ot —1 g0 1.

Ha MHOTO30HaIBHBIX H300paKEHUSX ONPEIEICHbI 00bEKThI, OTHECEHHBIE K THAPOrpaduu MeToaa-
Mmu pacueta uaaekca NDWI B mporpamme ENVI 5.3. B pesynbrare nmoixydeHo pacTpoBoe H300pakeHue,
XapaKTepHU3YIolllee TOUHbIE IPAHUIIbI BOJHOTO MOKPBITUS OObEKTA B COOTBETCTBUH C Pa3peLIeHUEM KOC-
MHUYECKOTO CHUMKA.

[Tocne gemmppupoBaHus MOIYYEHHOTO pacTpa KJ1acc BOJHBIX 00bEKTOB SKCIIOPTHUPOBAICS B hopmar
.shp ¢aiina. ABromarnueckuii pacueT 1iomanaei o3ep u ohopmMiIeHHEe KOHEYHOTO WH(POPMAITMOHHOTO
npoaykTa ocymecTBisunuchk cpeacramu I MC-nakera ArcGIS 10.7 (pucyHok 2).

B crpykrype maoronetHux (1980-2033 rr.) konebanuii ToM0BOro 00beMa BOIBI MOXHO 3aMETHTh
MEPUOIbI C TOJIOKUTENBHBIM U OTPHILIATENbHBIM OanmaHcamu. [lepuoj ¢ MONOKUTENbHBIM OalaHCOM
o0beMa BOJIbI XapaKTePHU3yeTcsl MpeodIagaHueM OCaJKOB HaJl HCTIapeHHeM (MHOTOBOJIBE), a TMEPUOJT C
OTPHUIIATEIBLHBIM OaJaHCOM — TpeoOdsiaJaHueM HCTapeHusl HaJl ocaakamu (ManoBozabe). Hanmpumep, B
nepuoy ¢ 1980 mo 1986 1. Habmromancs MUKI ¢ TOJIOKUTEITLHBIM 0ajaHCOM BOJIBI, fajiee 10 1999 Obun
MepHoJ] ¢ oTpulaTeaIbHbIM 0amancom, ¢ 2000 mo 2009 1. ciemoBai UK MOJIOKHUTEIIBHOTO OanaHca, a ¢
2010 mo 2017 r. — mMKII ¢ OTPHUIIATEIIBHBIM TOIOBBIM OasiancoM oObema Boibl (pucyHok 3). Jlamee ¢ 2018
o 2033 roa mporHO3UpyeTCs MEPHOJ C TMOTOKUTEITHHBIM TOIOBBIM 0ajaHCOM 00beMa BOJIBI, T.€. ITUKIT
npeoOnaianusi MPUXOAHOM YacTH Biaru [7].

Cocrosaue H[BCO B 0OCHOBHOM OIpeaenseTcsi KIMMAaTU4eCKUMU YCIOBUSIMHU, B TIEPBYIO OUepeb
KOJIMYE€CTBOM aTMOC(EpPHBIX OCAJAKOB U BETMYMHON UCHAPEHUs, 3aBUCSILET0 OT TeMIIepaTypsl U aedu-
[IUTa BIAXXHOCTHU Bo3ayxa. [losToMy /Ui aHanu3a NpuurH U3MEHEHHs YPOBHS, IUIOIIAIN U 00beMa 03ep
BHauaje HeOOXOIMMO OIIEHUTh TEHACHLIUN U3MEHEHHM KOJIMYeCcTBa aTMOC(EPHBIX 0CAJKOB B paccMma-
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O3. Bypabait O3. VapkeH [HlabakTer

03. Kyxeit O3. Karapxonb

O3. Knmm [Ta6akTs O3. Hlyuse

Pucynok 2 — 3menenue miomaau BogHoi nosepxuoctu ozep LIIBCO
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Tabnuna 2 — JluHaMKuKa M3MEHEHHI TUToIaaeld BogHOro mokpbeitus o3ep IIIBCO, km?

Ton lyuse Bypabait Vnbken [abakrel | Kumn HabakTsr Katsipkon Kyxeit Tacmankap
1985 16,43 9,5292 20,6028 17,7156 4,2786 189684 7,2972
1986 16,5394 9,9501 20,5399 17,758 4,6438 19,3787 7,3224
MHOroBosBE -0,986 0,179 -0,767 -0,251 -0,015 -0,851 -2,091
1987 16,4769 9,8497 20,3967 17,6288 4,4167 18,9072 6,0208
1988 16,7526 10,0341 21,5128 18,2731 4,653 19,5552 6,7363
1989 16,3107 9,9243 21,1555 18,0553 4,5531 19,2476 2,0273
1990 16,3107 9,9243 21,1914 18,0621 4,5531 19,2834 3,7485
1991 16,2738 9,9999 21,3263 18,0882 4,5765 19,1862 4,6692
1992 16,0227 9,9864 20,7702 17,6751 4,3992 19,0953 2,81034
1993 15,7409 9,9550 19,3657 17,2187 4,4522 18,7767 3,1374
1994 16,0974 10,0251 21,3048 18,126 4,5927 19,2785 6,6015
1995 16,1523 10,0278 21,43074 18,2619 4,6314 19,3329 69111
1996 15,8747 9,873 20,7844 17,9829 4,5135 18,8397 3,3219
MasoBozse -0,703 -0,040 -1,119 -0,451 -0,088 -0,828 0,619
2000 15,4188 9,9333 20,3482 17,6089 4,4091 18,342 4,7295
2001 15,448 9,9567 20,1276 17,6166 4,3407 18,1612 4,7376
2002 15,5054 9,9198 20,1777 17,5797 4,6233 18,738 3,879
2003 15,4071 9,9756 20,3948 17,766 4,4739 18,5031 2,9709
2004 14,8358 9,657 18,9468 16,9349 4,2498 17,856
2006 14,5271 9,66531 17,7833 16,506 4,30065 17,8393 1,2964
2007 14,895 9,9522 19,185 17,3007 4,4478 18,0162 2,223
2008 14,9922 9,9432 19,4004 17,3898 4,4397 17,9802 1,3248
2009 14,9202 9,9981 19,2213 17,2134 4,3209 17,7948 1,737
MsHoroBozbe 0,392 0,030 0,294 0,161 0,045 0,185 2,356
2010 15,1191 10,116 19,6083 17,5284 4,4919 18,0099 0,9999
2011 14,7789 10,0251 18,9306 17,0235 4,3884 17,5149
2013 14,7744 9,9486 18,539 17,1063 4,3452 16,7567
2014 14,9328 10,0323 18,6477 16,9992 4,3748 17,2989
2015 14,9154 9,9162 18,5599 17,0055 4,4324 17,1279 5,7456
2016 14,4756 9,8289 17,3849 16,4603 4,2624 16,8949 5,5773
2017 14,8293 9,8262 18,2997 17,0883 4,383 17,3466 6,9399
MasoBozbe 0,665 -0,036 1,237 0,455 0,063 1,043 0,402
2018 14,6808 9,8928 18,3879 17,0982 4,3870 17,3106 2,6109

Pucynok 3 — I'paduk n3menenus riomnaaei BogHoro 3epkaia ozep HIBCO, km?
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Pucynok 4 — Jlunamuka cpeIHEMHOTOJIETHETO KOJIMYECTBA BBINABIIUX 0CaaKoB 3a [V—X Mecsiibl
1o naHHeIM MeTeocTanuui lllyunnck u COM boposoe, MM

TpuBaeMoM peruone [8]. [TocTpoen rpaduk cpeTHEMHOTOJIETHUX BBIMABIINX 0CcaaKoB 3a [V—X mecsiibl
1o gaHHbIM Meteoctaniuil yunnck u COM boposoe (pucyHok 4).

CpenHEeMHOToJIeTHUE JaHHbIE 110 BBIIABLUIMM OCAJKaM I10Ka3bIBAIOT LIUKINYHOCTH 32 HCCIENye-
MbIi NEPUO. [nHaMuKa U3MEHEHUI CPENHUX 3HAYEHUI BBINIABIIMX OCAJKOB COBIAJAET C YIOMSIHYTa-
MU [IEPUOJIaMH MaJIOBOAbS, MHOTOBO/IbS, a TaKKe ¢ KoleOaHUAMU IIouIa el o3ep. D10 Habmomaercs
1o AaHHbIM MeTeocTaHiuu COM bopoBoe, 1€ cpeiHre CyMMBbl OCAJIKOB B IIEPUOJ] C OTPULIATEIbHBIM
OanancoM o0beMa BOJIIbI COCTABISIOT 265,46 (1987—-1996 rr.) u 239,08 mm (2010-2017 rT.) ¥ ¢ IOTOXKH-
TeIbHBIM 0aancoM oobema Bojbl — 270,67 mMm (2000-2009 rr).

JUiss yTOuHEHHs TOMYyYEHHBIX IUIOmaael oOpaboTaHbl apXHMBHbIE KOCMUYECKHe CHUMKU ¢ KA
PlanetScope. DTH CHUMKHU BBICOKOTO Pa3pelIeHUs CTallu JOCTYIHBI A7 3Toi Tepputopun ¢ 2016 roza.
Hanee B rpadukax (pUCyHKH 5 M 6) MOKa3aHbl M3MEHEHUS IUIOIIAZIeH 3epKaja M JIUHBI OeperoBhIX
JUHUN 03ep ¢ anpedst o okTsiops B 2018 u 2019 rogax.

Pucynku 5 —
JluHamMuKa U3MEHEHUS
mwomaaen ozep Karapkosns,
Vinbken [11a0akTel,
Kummn [Ta6axrsr, XKyxkeit,
lyuse, bypabaii n Texexons

Pucynox 6 —
JIlnHaMMKa U3MEHEHUN
IIoIazeH o3ep ManoasIk,
Kapaxkons, Csetnoe, ['opHoe,
JleGenunoe, JIeOsKkbe
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Mopdgomempuueckue napamempsi ozep. Ilnomanps BOJHOTO 3epKaia, [UIMHA, ITUPUHA, TTHHA Oepe-
TOBOM JIMHUU OTIPE/IETICHBI B pe3ysibTaTe e (pprupoBaHus U BEKTOPU3ALNNA KOCMUYECKUX CHUMKOB KA
PlanetScope 3a 2018-2019 roapl. JlanHbIe 0 TyOMHAX MOJyY€Hbl HA OCHOBE OATUMETPUUYECKON CHEMKHU.
C nomompio co3nanus nudpoBoit Moaenu penbeda qHa 03ep paccuuTaHbl 00bEMBI BOJIBI B 03epax. B

tabmuiax 3—8 mpencTaBieHbl oydeHbie MopdomMerpudeckue mapamerpsl o3ep LIIBCO.

Tabnuna 3 — MopdomeTpudeckue mapameTpsl o3epa Illydne

MopdomeTpudeckue 2018 2019
apaMeTphl 05%* 06 07 08 09 05 06 07 08 09
Oo0bem o3epa, m? 239,930 240,844 | 241,453 | 243,280 | 250,132 | 250,132 | 239,656 | 238,591 | 239,352
[Trormane o3epa, Km> 15,013 | 14,972 | 15,004 | 14,968 | 15,001 | 15,056 | 15,074 | 15,019 | 15,057 | 15,085
HHOHI&Z[LZBO,Z[OC6OpHOFO Oacc. 66.52914 66.52914
03epa, KM
JmnHa, kM 6,58 6,59 6,59 6,57 6,59 6,61 6,60 6,60 6,60 6,60
Iupuna, kM 3,38 3,38 3,39 3,37 3,38 3,40 3,36 3,37 3,36 3,75
JmHa GeperoBoil TMHUU, KM 26,254 | 21,811 | 20,443 | 24,885 | 20,489 | 19,058 | 20,383 | 20,477 | 21,067 | 20,644
Kosdhdumnment m3pesannoctu
OeperoBoii THHUU
1,910 1,589 1,488 1,813 1,491 1,385 1,480 1,490 1,531 1,498
Trybuna osepa, 7,26/22,3 7,26/22,3
(cpemHsis/MaKCUMaTbHAS )
Emxocth hcpemm/ N 0,325 0,325
Orxperrocts S /h 2,0679 | 2,0622 | 2,0666 | 2,0617 | 2,0662 | 2,0738 | 2,0763 | 2,0687 | 2,0739 | 2,0778
Vaenbubiii BonocGop F/S | 443 | 444 | 443 | 444 | 443 | 441 | 441 | 442 | 441 | 44
*3nech u B Tabnunax 4—8 — Mecsiil.
Ta6mura 4 — Mopdomerpudeckne nmapameTps! o3epa bypabaii
MophomeTpuueckue 2018 2019
napaMeTpbl 05 06 07 08 09 05 06 07 08 09
O6bem o3epa, M3 77,269 77,980 | 78,082 | 80,113 | 80,113 | 78,894 | 77,980 | 76,559 | 77,066
[Tnomaas o3epa, Km? 10,035 | 9,953 10,030 | 9,996 | 10,007 | 10,096 | 10,016 | 10,004 | 10,037 | 10,032
I1 .
nomanszolloc60pH0ro bacc 159,683 159,683
03epa, KM
JnmnHa, kM 4,514 4,494 4,517 4,514 4,522 4,526 4,523 4,518 4,527 4,516
IIupuna, kM 3,651 3,639 3,668 3,647 | 3,653 3,662 | 3,642 | 3,655 3,645 | 3,643
JmHa GeperoBoil TMHUN, KM 18,751 | 16,809 | 14,389 | 18,872 | 14,943 | 14,616 | 14,828 | 14,828 | 14,851 | 14,833
Koadhdumuent uspesanHoctu
OeperoBoii TMHUU
1,669 1,502 1,281 1,683 1,332 1,297 1,321 1,322 1,322 1,320
TnyGura osepa, 2,75/5.98 2,75/5,98
(cpenHsisi/MaKCUMaTbHAs )
EMKOCTB theHHﬂﬂ/hMﬂKCl/lMﬂﬂbHBﬂ 0’459
OTKpBITOCTH SRPWO/ cpeas 3,6490 | 3,6192 | 3,6472 | 3,6349 | 3,6389 | 3,6712 | 3,6421 | 3,6378 | 3,6498 | 3,648
Vnenbhbiit BogocGop F/S | 159 | 160 | 159 | 159 | 159 [ 158 | 159 | 159 | 159 | 159
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Tabmuna 5 — MopdomeTpruueckre nmapameTpsl o3epa YibkeH 111a0akTe

Mopdomerpudeckue 2018 2019
napameTpel 05 06 07 08 09 05 06 07 08 09

O6bem o3epa, M 149,961 149,788(149,961(153,415
ITormaas o3epa, KM> 18,655 | 18,652 | 18,740 | 18,600 | 18,701 | 19,192 | 19,149 | 19,192 | 19,204 | 19,207
Hnomaz[szonoc6opH0ro bacc. 155.4743 155.4743
o3epa, KM
Juna, kM 7,161 | 7,170 | 7,166 | 7,101 | 7,113 | 7,168 | 7,152 | 7,112 | 7,113 | 7,016
upuna, kM 4,682 | 4,675 | 4,663 | 4,678 | 4,662 | 4,687 | 4,688 | 4,738 | 4,699 | 4,688
Jliiuna OeperoBoii JIMHUK, KM 53,689 | 53,5121 39,326 | 50,996 | 42,819 | 38,649 | 38,943 | 36,669 | 34,819 | 38,675
Koaddumuent nzpesannoctu
OeperoBoit TMHUN

3,505 | 3,494 | 2,561 | 3,334 | 2,792 | 2,487 | 2,509 | 2,360 | 2,240 | 2,488
Tirybutta o3epa, m 11,1/26,7 11,1/26,7
(cpenHsis/MakcUMaIbHAS)
Emkocts hcpeuu;m/ MaKcHMasibHas 0’415
Otxperrocte S /h 1,6806 | 1,6803 | 1,6882 | 1,6756 | 1,6847 | 1,7290 | 1,7251 | 1,7290 | 1,7300 | 1,7303
Yaenbublit Bonoc6op F/S | 8,33 8,33 829 | 8,35 8,31 8,10 8,11 8,10 8,09 8,09

Tabnuna 6 — Mopdomerprueckue napameTpsl o3epa Kumm [HlabakTer
Mopdomerpuyeckue 2018 2019
rapameTpel 05 06 07 08 09 05 06 07 08 09

O6bem o3epa, M 177,156|181,789{180,073|181,617
ITomaas o3epa, KM> 17,106 | 17,026 | 17,140 | 17,062 | 17,140 | 17,740 | 17,437 | 17,437 | 17,401 | 17,438
Hﬂoma)l5230ﬂoc6opﬁoro bacc. 144.8251 144.8251
03epa, KM
Juna, kM 7,941 | 7,931 | 7,943 | 7,936 | 7,952 | 8,004 | 7,959 | 7,980 | 7,995 | 7,976
upuna, kM 2,481 | 2,490 | 2,500 | 2,499 | 2,495 | 2,561 | 2,563 | 2,575 | 2,561 | 2,994
Jlnuna OeperoBoii JIMHUK, KM 30,641 | 25,265 | 23,651 | 28,239 | 23,979 | 22,894 | 24,342 | 20,970 | 25,881 | 26,076
Koaddumment nzpesannoctu
OeperoBoi THHUN

2,089 | 1,726 | 1,610 | 1,927 | 1,633 | 1,532 | 1,643 | 1,416 | 1,749 | 1,760
Lnybuiia 0sepa, M 5,1/10,3 5,1/10,3
(cpenHsisi/MaKCHMasIbHAS )
Emkocts hcpe/.umz/ MaKcHMaJbHast 0’495
Orkperrocte S /h 3,3541 | 3,3384 | 3,3607 | 3,3454 | 3,3607 | 3,4784 | 3,4190 | 3,4190 | 3,4119 | 3,4192
YnenbHsiii BonocOop F/S_ 8,46 | 8,50 8,44 | 8,48 8,44 8,16 | 830 | 8,30 8,32 8,30
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Tabnuia 7 — Mopdomerpuueckue napamerpsl o3epa Karapkosis

Mopdomerpuyeckue 2018 2019
fapameTpel 05 06 07 08 09 05 06 07 08 09
O6wem o3epa, M 14,075 | 14,075 | 13,616 | 13,800
[ormans o3epa, Km> 4,538 | 4,432 | 4,538 | 4,527 | 4,412 | 4,590 | 4,557 | 4,596 | 4,542 | 4,729
HnomauLZBozloc6opHoro bacc. 445181 44,5181
o3epa, KM
JnuHa, KM 3,341 | 3,346 | 3,343 | 3,328 | 3,334 | 3,365 | 3,355 | 3,373 | 3,369 | 3,370
[Hupuna, kM 1,647 | 1,654 | 1,645 | 1,671 | 1,607 | 1,640 | 1,615 | 1,648 | 1,616 | 1,650
JlnvHa 6eperoBoit TMHUH, KM 9,499 | 11,528 | 9,507 | 9,444 | 10,096 | 10,020 | 10,087 | 9,756 | 11,873 | 11,443
Kosdhdumnment mspesannoctu
OeperoBoii THHUU
1,257 | 1,544 | 1,258 | 1,251 | 1,355 | 1,318 | 1,332 | 1,283 | 1,571 | 1,483
I'myOuna o3epa, M
2,71/7,14 2,71/7,14
(cpenHsis/MakCUMaTbHAS )
EMKOCTB theﬂllﬂﬂ/ MaKCUMaJIbHast 0’379
Otkperrocts S, /h 1,6745 | 1,6354 | 1,6745 | 1,6704 | 1,6280 | 1,6937 | 1,6815 | 1,6959 | 1,6760 | 1,7450
Yaenshbiii Bogoc6op F/S 9,81 10,0 | 9,81 9,83 10,0 | 9,69 | 9,76 | 9,68 | 9,80 | 9,48
Tabnuua 8§ — Mophomerpuueckue napamerpsl o3epa XKykeit
Mopdomerpuyeckue 2018 2019
rapameTpel 05 06 07 08 09 05 06 07 08 09
O6bem o3epa, M
[Tmormans o3epa, Km> 17,247 | 17,341 | 17,324 | 17,195 | 17,295 | 17,595 | 17,456 | 17,553 | 17,421 | 17,606
Hnomauszonoc6opHoro bacc. 180,0171 180,0171
o3epa, KM
JniHa, KM 5,165 | 5,187 | 5,183 | 5,167 | 5,152 | 5,216 | 5,230 | 5,228 | 5,207 | 5,225
[Hupuna, kM 4,611 | 4,632 | 4,625 | 4,598 | 4,611 | 4,665 | 4,632 | 4,616 | 4,610 | 4,624
JlnvHa 6eperoBoit THHUH, KM 21,152 17,2291 16,073 | 15,916 | 16,285 | 16,107 | 19,768 | 17,421 | 17,115 | 19,733
Kosdhdumment m3pesannoctu
0eperoBoii TMHUU
1,436 | 1,166 | 1,088 | 1,082 | 1,104 | 1,082 | 1,334 | 1,172 | 1,156 | 1,326

I'myOuHa o3epa, M 2/2.98 2/2.98
(cpenHsisi/MaKcUMaTbHAs )
EMKOCTL theHHHﬂ/hMaKCHMaIILHaﬂ 0’671
Otkperrocts S, /h 8,6235 | 8,6705 | 8,662 |8,5975|8,6475|8,7975 | 8,728 | 8,7765 | 8,7105 | 8,803
VnenbHbiid Bogocoop F/ SaepKaIm 10,4 10,3 10,3 10,4 10,4 10,2 10,3 10,2 10,3 10,2
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Jlist TOYHOTO OmpeeeHns N3MEHEHHH TUTOIIAZIeH 03ep, B 3aBUCUMOCTH OT BOIHOCTH JIET Pa3HBIX
MepHO/I0B (MaJIOBO/IbS U MHOTOBO/IbS), paCCUUTaH UHJEKC. OTHOCUTEIBHO CPEIHEr0 3HAYEHUS 32 BECh
MEPUO]] MCCIIEeIOBAHUS BBIBEACHBI IMOKA3aTeN KaKAOTO Toja, 3aTeM, TPYIIHUPYs TOIbI, PACCUNUTAIN
WHJEKC NIl Kaknaoro mepuona (cm. tabmuiy 2). Hambosnee koppeKTHbBIE MOKa3aTelu IMOJyYeHBI U3
MIOJTHBIX BPEMEHHBIX PS/IOB.

B 1987-1996 rr. 03epa uMenu oTpUlIaTEIbHBIN TOJOBOM OajlaHC BOJIBI COOTBETCTBEHHO MEPUOIY
MasioBoibst. Hanborbilee oTpunarenbHoe 3HaueHue y ozepa Yabker Illadaxter — 1,119 km? B 2000—
2009 rr. 03epa UMeNH MOJIOKUTENbHBIN r010BOM OanaHc BOJbl COOTBETCTBEHHO IaHHOMY MEPUOYy MHO-
roBozibst. Hanbospiue noioxutenbubie 3HadeHus y o3ep Hlyune (0,392 km?) u Tacmankap (2,356 km?).
Jlsi MakCHMaJbHOTO OXBaTa BPEMEHHOTO psifa BceX 03ep 00paboTaHbl KOCMHUYECKHE CHUMKH HE
TOJIBKO 33 BECEHHHMI, HO U 3a JIeTHUM niepuo. [loaromy 3HaueHus no o3zepy Taciankap nojryqyuiauch He
cTabuibHBIC. B OCHOBHOM B JIETHHE IIEPUOIBI 03epO MOouTH repeckixaeT. CoracHo ananuzy [7] B 2010—
2017 rr. 6bUT KONEOATENBHBIN UK ¢ OTPHUIIATEILHBIM TOJOBBIM OallaHCOM O0BbeMa BOIBL. 3a CUeT He
YCTOMYMBOTO yMEHBIIIEHUSI 00beMa BOABI TIOKA3aTeNId MHIEKCA OTIIMYAIOTCS OT MPEABLAYIIEro mepruoaa
MasoBobs. Ho Takxke coxpaHeH TpeH ] COKpaIeHHUs TUTOIIAIN 3epPKall 03ep.

M3menenus tutoniaan 3epkajia ozep Maitbansik, Kapakons, Ceeminoe, ['opHoe, Jlebemunoe u Jle-
ospxbe 3a 2018-2019 roasl B 11€7I0M UMEIOT MOJIOKUTENbHBIN TpeH I (cM. pucyHok 4). [lo cpaBHeHuIo
c Oonee kpymHbiMU 03€épamu LIIBCO koneGanus momianeil BOXHOTO 3epKajia JaHHBIX MaJbIX O3ep
SBIISIIOTCS 0OJIee 3HAYUTEIHLHBIMA. MHUHUMaIbHBIC KOeOaHus TUIOIaau HaOmomnaercs y o3ep Jlebe-
nuHOoe u JIeOshkbe. DToMy CITOCOOCTBYET OTCYTCTBHE MPUTOYHOCTH (BIIAJAIONIMX PEK) B UX BOIOCOOP-
HBIX OacceifHax. Takke Ha TEPPUTOPHSIX BOAOCOOPHBIX MHKPOOACCEHOB Y JaHHBIX 03ep peibed cia-
OopacuiieHeH, niepenaabl pesbeda He3HAYUTETbHBI.

Cpennue 1o 3HaYMMOCTH KosebaHus miomazeit ozep ['opHoe n Maiibabik 00yClIOBIEHBI IPUCYT-
CTBHEM CE30HHBIX (BPEMEHHBIX) BOAOTOKOB. bojee 3HaunMbIe Konebanus ruomaei y ozepa Kapakonsb
(B HEaBHEM TMIPOLLIOM 3ajvBa o3epa YibkeH [1labakThl) CBSA3aHBI ¢ OTCYTCTBHEM HMPUTOKA, MEIKOBO-
TTHOCTBIO 03€pa U BEICOKUM HCIIAPEHUEM.

O3epa Ha TEPPUTOPUH UCCIIETOBAHNS OTHOCUTEIHLHO MAJIBI TIO pa3Mepy, OITOMY, YTOOBI IIPOBEPUTH
TOYHOCTh OIICHOK, IOJlyYeHHBIX MO JaHHBIM Landsat, mpoBeIeHO WX CpaBHEHHE C Pe3yJIbTaTaMH,
MOJTYYSHHBIMU U3 CHIMKOB ¢ O0Jiee BRICOKHM pa3permieHuemM co crnytHuka PlanetScope [1]. [Tpumensum
METOMIOJIOTHIO pacyeTa TUIONa I BOIHOM MOBEPXHOCTH Ha m300pakeHusx Landsat-8 (¢ paszpemennem
30 m) ot 15.04.2018 u PlanetScope (¢ pazpemenuem 3.5 M) ot 19.05.2018 (Tabmuma 9).

Tabnuna 9 — CpaBHEHHE OLIEHOK ILIOIIAHN MOBEpXHOCTH 03epa mo Landsat-8 u PlanetScope, 2018 .

Osepo S, km? (PlanetScope) S, xm? (Landsat-8) Paznuna, %
lyune 15,013 14,6808 2,26
Bypabaii 10,035 9,8928 1,43
Vibken 11abakTer 18,655 18,3879 1,45
Kumm [TaGakTe 17,106 17,0982 0,05
Karpipkon 4,538 43870 3,44
Kyxkeit 17,247 17,3106 0,36
Tacuankap 2,8373 2,6109 8,67

Paanua MCXKAY MOJTYYCHHBIMHU JTAHHBIMU I10 IIOMIAAAM 3€pKajia O3€p HCBCIIMKA. BB HJaCTHOCTHU,
it o3epa Kumu [la6axtst — 0,05%. Hanbonbmias paznuna nomydmiack y ozepa Tacmankap (8,67%),
YTO CBSI3aHO C €r0 TIePUOTUICCKUM TIEPEChIXaHUEM.

B [CJIOM aHAJIN3 MHOTOJICTHUX JAaHHBIX, ITOJTYYCHHBIX HAa OCHOBEC ILGHII/I(i)pI/IPOBaHI/ISI KOCMHUYECCKHUX
CHMMKOB Pa3JIMYHON pa3peniaromieil crocoOHOCTH, MOKa3bIBACT YETKYIO TEH/ICHIIUIO COKpAIICHUS
TIoMIaIel BOJHOTO 3epKaia o3ep ¢ 1985 mo 2018 rox. Ha atom hore HabrOMat0TCs TaKKe M HEOOJBIITHE
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NEPUO/IbI yBEIUYEHUS IJI0AAeH BOJOEMOB, K mpumepy B 2019 rosy. Pe3ynbraTsl pacueToB e:xKeMeCsIUHbIX
u3MeHeHul iomasei ozep 3a 2018 u 2019 roapl nokazanu UX HE3HAUUTEIBHOE YBEIMUYEHUE, KOTOPOE
COOTBETCTBYIOT CPETHETO0BOMY KOJEOAHMIO KOJMYECTBA OCAJIKOB 3a JaHHBIA mepuoxa. Ilpum stom
MOBBIIICHHE KOJMYECTBA BBHITIABIIUX OCaIKOB B aBrycre 2019 roma momieksio 3a co0oil yBenTuyeHUE
TUTOIIAACH 03ep B CIEIYIOIIEM MECSIIE.

Taxum O6p&30M, TOYHOCTb OLCHKU THUAPOMECTPHUYCCKHUX ToKa3aTreneu 03€p MO KOCMHYCCKHUM
CHMMKAM 3aBHCHT OT MX pa3penIarmeil crmocoOHOCTH, M3MEpeHUsl Ha OCHOBE CHHUMKOB PlanetScope
noka3ajau OOJIbLIYI0O TOYHOCTh. B TO k€ BpeMsi CIIyTHUKOBBIE CHUMKHU CPEJIHEro pa3pelieHus], TaKue,
kak Landsat, Haxomsmrecst B CBOOOAHOM JIOCTYIIE i C MHOTOJIETHUM apXHWBOM CHHMKOB IT0 TEPPUTOPUHU
Ka3aXCTaHa, TAKKC MOTYT YCICHIHO HCIIOJIB30BAaTHCA JIA MOHHUTOPHUHIA JOJIITOCPOYHBIX N3MEHEHUHN
MOP(POMETPUIECKHIX TTOKa3aTeNeil BOMHBIX OOBEKTOB.
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STUDY OF THE SHCHUCHINSK-BOROVOYE LAKE SYSTEM
BY REMOTE SENSING METHODS: OPPORTUNITIES AND RESULTS

F. Zh. AKIYANOVA, Zh. Ye. MUSSAGALIYEVA,
Ye. M. KARAKULQOV, B. TOLEUKHANULY, A. N. KABDESHEV

PI International science complex “Astana”

Summary. The article considers methods of monitoring (measuring morphometric parameters) of lakes
using remote sensing of the Earth. The method and results of processing satellite images of various resolutions
are described. The period from 1985 to 2019 is studied, and the dynamics of changes in the area of 7 lakes in the
Shchuchinsk-Borovoye resort area is shown. The relationship of fluctuations in the area of the water mirror of
lakes and low-water, high-water years is analyzed. The work was carried out within the framework of the program:
BR05236529 “Complex ecosystem assessment of Shchuchinsk-Borovoye resort area through the environmental
pressure evaluation for the purposes of sustainable use of recreational potential”.

Keywords: Shchuchinsk-Borovoye lake system, Landsat, PlanetScope, NDWI, morphometric parameters
of lakes.
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O0X 574.5

IIOPTAH/IbI-BYPABAM )KYWECIHIH KEUBIP KOJAEPIHJIEI'T
XAPA BAJIIBIPIAPBIHBIH OCY KAFJIAMBI

B. K. JKAII[IAPOBA *, C. A. FEKBOCBIHOBA ', A. K. KAMAHFAPA? A. H. OMAPBFAEBA ?

U1, H. T'ymunes arsiagarst Eypasust yarteik yausepcureti, Hyp-Cynran k. (Kazakcran); aynur.omarbaeva@mail.ru
2 «Actana 6orannkanbik 6arbny PMK TIBX Goiibiina «botannka skoHe GUTOMHTPOLYKIHMS HHCTHTYTHI (DHITHATIBL,
Hyp-Cynran k. (Ka3zakcran)

AnHoTanus. Makaia bypabait KypopTThl 30HACBIHIA OPHAIACKAH CY KOMMAaIapBIHBIH YKOJOTUSIIBIK KYHiH
Oaramay YIIiH OMOMHAMKATOP PETIHIE KOJNIAHBUTY MYMKIHJIT KOFaphl Xapa OamasIpiIapsl MEH OJapIbIH MEKEH
eTy JKaFIaiJapblH 3epTTeyre HeTi3nenred. Xapa Oanmslpiapbl MaKpo(UTTep KaTapblHa JKaTalabl JKOHE NIe CY
KOHMaJTapbIHBIH YKOJOTHSJIBIK YKaF JaiiblH Oaranay yIniH (UTOMHIUKATOp KBI3METIH aTKapa anajsl. banmsiprnapasa
OyJI Typi Heri3iHeH TYIIBI KoHE Ta3a Cymapasl MekeHaeini. Kem xepiepmae xesmece Gepmetitin, 6ipereit Chara
kirghisorum ma ocel 3epTTenren Koiaepae ocei.

Tyiiin ce3aep: xapa 6annpipiapsl, YakeH [ladakrel, [{yane, KaTapker, cy camachl, 9KOIOTHSITBIK JKaFIaibI,
KOJIIEp/IiH JIaCTaHybl, MHAUKATOPIIAD.

Xapa Ganasipiapsl ©3iHIH MOP()OIOTHSACH MEH KoJieM/Iepi OOMBIHIIA JKOFAPhI CATHUTBI OCIMIIIKTEPTre
yKcac OOJbIN KeJeal xoHe Makpo(uTTep KaTapblHa KaTKbI3bLIaAbl. Onap MakpouTTep KaTapbiHa
KaTaJbl AKOHE JIe Cy KOMMaapbIHbIH KOJIOTUSIIBIK JKaF1alibIH Oaranay yIIiH (UTOMHINKATOP KbI3METIH
aTKapa ananapl. bangasipmapasiH OyJ1 Typl HETI31HEH TYIIBI KOHE Tasza Cylapabl MekeHaeui. buorenmai
EMEHTTEPI1H K00et01 9CepIHEH TYBIH/Iai IbIH SBTPO(PUKALIHS ITPOLIECIHE OTE ce31MTall Xapa Oy IbIpaapsl
y1IiH, Oyt mporiecc mekTeyi ¢hakropaapabiH O0ipi 0ok TabblIaabl. Onap OanbIKTap MEH 0acka Ja cy
KOHIIKTEP1, CyAa )KY3€TiH KycTap YIIH KOPFaHbBIC, KOPEK peTiHe MaHbI3bI 30p. COHBIMEH Karap, Xapa
OaIbIpIapBIHBIH CyJaFbl ayblp METAJIAp MEH PaJdOaKTHUBTI dJIEMEHTTEP/Al ©3 OONbIHA CIHIPETIHIIT1
TypaJIbl 1a MOJIIMETTEp Oap.

Xapodurrepain Kazakctan TeppuUTOpHsIChIHAA Tapalybl TOJIBIFBIMEH 3€PTTEIMETeH. Xapa OaybIp-
JIapbl KONTETEeH OCIMIIKTEp KaybIMIACTHIFBIHBIH KYpaMbIHA Kipedl, KeHOIp jKacaHbl kKoHE TaOUFH Cy
KOWMaJlapbIH/1a KeH KOJIEM/I1 Cy acThl IIAJFbIHIAPBIH Ty3e1. banapipiapasia Oyi1 TOOBIHBIH OKUIIEpP] CY
camnachIHBIH MHIUKATOPHI PETIH/IE )KOFapbl MOHTE He, COHBIMEH KaTap Cy OMOIICHO3IapBIHBIH TIPIILTITIHIE
YJIKEH POJIb aTKapabl.

Kazakcran tepputopusicbiHAa TaObUTFaH Xapa OalabIpiapbIHBIH OWOATYaHTYPILIITT Kem eMec,
YKAJITBI 9JICONETTEPIET1 MOJIIMETTEp OOMBIHIIIA OapIIbIFBI 41 JKYBIK TYpJIEpl OpPTYPJIi aBTOPIAPMEH aHBIK-
tanran [3]. Kenteren typnep KaszakcTaHHBIH CONTYCTIK alMaKTapblHAH, OPTAJbIK >KOHE OHTYCTIK
ayaHjapbiHaH Ta0butraH [ 1, 4, 8, 9]. batsic aliMmakTaparsl XxapoGUTTEPAIH Ke3eCyi Typaabl MOJIIMETTEP
KETKUTIKCI3.

Kaszipri tapna [llyunnck-bypabaii alimarbsiH1a TypHU3M KapKbIH]IBI JaMya )KoHE MaHbIH/IaFbl KeHOip
KOJIZICP/IiH SKOJIOTUSIIBIK YKaFIaiiapbl alTapiblKTail Hammapinarad. Jlactany karmainapel bypa0aii eni
MekeHiHeH, [lyure, Yaken sxone Kimi [llabakTel kemaepiHiH jkarajaylapblHaH, aBTOMarucTpayibaap
OOMBIHAH aHBIKTAJIFaH. AybI3 Cy J)KOHE OHIPICTIK KAKETTUTIKTEPre KAaUTBIMCHI3 Cy aly, Oaypaisiapaarbl
KepAl KbIPTy, Cy aly ayJaHblHAaH OpPMaHIapIbl KOIO calJapblHAH OPraHUKAJIbIK YKOHE JIACTarbIll
3aTTapAbIH JKYBUTYBl OPBIH albIl, KeJIepAiH OarmakTany mporecrepine okeneni [11]. bip xesmepneri
OCBI 30HA/IaFbI €PEKIIEe Ta3a CybIMEH cumarTaiarbiH YJkeH [1labakTel KemiHIH A «TYJIIEeHY1» COHFbI
XKbUTIapaa sxxui Oaiikamyna. Kengepre OnoreHai aIeMeHTTEPIiH KOFaphl MOJIIIEPIe TYCYyl calgapblHaH
3BTPOQUKALINS MPOIIECI OPBIH AJIBII, OHJAFHI TIPIILTIKTIH JaMybIHAa KEIEPTiCiH KEATIPE/I.

Xapa OanabIpiaapblHBIH TYPiH 3€PTTEYIIH EpEeKIIeTIKTEepl ojap Cy KOMMACBIHBIH SKOJIOTHSIIBIK
JKaFIaiiblH KeIIeH 11 Oaraiay/ia Ta3a Cy MHIUKATOphl peTiHae eckepineni. CoHpIMEH Katap, xapodurrep
KapOOHATTHI MIOTTHAUICPAIH TY3UTyiHEe aTapiabIKTal yiec Kocaabl [6]. Xapa Oanasipiaapbl TYIIbI, OJTUTO
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KOHE ME30TPO(THI KOHTHHEHTAIIBIBI CY SKOXKYHeIepiHIe, TYIIbUIaHFaH TeHI3 ay/laH1apbIH/1a MeKeHICHTiH
1pi 6aneipiapabiy 6ipi. Onap Ta3a, OMOreH/I1 AMEMEHTTEP TalIIbl CyJapAblH OeNrial HHANKATOPbI, O1pak
Oipkarap Typiaepi 3BTpO(ThI XKoHE TUIEPIBTPOPTHI cyaapaa J1a TIPLUIUTIK eTyl MyMKiH. JKorapsl caTblibl
OCIMJIIKTEpPMEH CaJIBICTBIPFaHa 09CEKeIeCTIKKe TOMEH KaOUIeTTUTIr OJIapIblH JKAKbIHIA TY3IITEH CY
KOiManapbl HeMece OCIMIIK JKaMBUIFBICHI OY3bUIFAaH aylaHAapna, COHAal aK pagioOHYKIUATED MEH
aybplp MeTaJIap/blH KOFapbl KOHLUEHTPALUACHl Oap cy KoiMaslapblHIa AaMybIH TyciHAipeni. Memaip
YKOHE KePMEK Xapajbl Kesjepae Oys1 Ganmpipiaap ©CIMIIK KaMBUIFBICHIHBIH HET131 OONbIN TaObLUIab.
Xapa Oangbipiapbl OipJaeCTIKTEpiHIH TYpakKThl TIPHIUIK €Tyl OMOreHAl 3JIeMEHTTEpl TOMEH HeMece
KaJIBIIITHI KOHIIEHTPALUSIIbl, MOJIAIPIIT )KOFaphl Kejiepre ToH. bipiHIIUIIK NpoaylieHTTep KbI3METIMEH
Katap xapa Oanablpiaapbl TAJIOMIApbIHA OJIIIEHIeH 3aTTapibl TYHABIPY apKbUIbl CYIAbIH MOJAIPIITiH
apTTHIPaJIbI, )KOHE JIe TYNTIK MOT1HAUIEPAl TYpaKTaH IbIpaibl.

Xapodurrep OMOTEHIII AIEMEHTTEP/Ii HETi3iHEeH CylaH CiHipeai jKoHe OJapiAblH TyHOara TycyiHe
cebermi 6oa anaapl. OnapasiH GOTOCHHTE31 HOTHKECIHIE TYHOAFa TYCETIH KaJIbIUi KapOoHaThI oc-
(bopAbIH epireH KOCBhUIbICTApbhlH OalIaHBICTBIPa/Abl, IFHU Cy KabaTblHaH Oeunin ananabl. by Oamabip-
JapJbIH ePeKIIeTIKTEPiHiH Oipi TaUIOMIAPBIHBIH aCTHIHAFBI TYITIK MIOTIH/IIE )KUHAKTAIFAH PaJIHoO-
HYKJIMJTEP/l, IMAaHUATEPl, ayblp METaiiap/bl MOFbIpIaH/blpa anaasl. OCkl KacHeT! apKblIbl CLITLI
TEXHOTEH/Il aFbIH/IbI CyJap bl Ta3apTy/a K9HE Cy KOMMalapblHbIH (pUTOpEeMeaualisICbiHa NailaTaHyFa
MYMKIHAIK Oepeni. Xapodurrep »BTpoduKaLusra eTe Ce3IMTall, HOTHXKeCiHe onapablH KpiTail MeH
Kanonus, EBpona enfepinaeri TapaiyblHbIH alTapiIbIKTall TOMEH/IEY1 OpBIH ajabl [7].

AKMOIa 00JIBICHI TEPPUTOPHUSICHIHIAFBI KEHOIp KeJaep MeH e3eHaepaeri MaKpo(UTTepi 3epTTey
OapbIcbiHAA Xapa OaAbIpIapbIHBIH Tapaylybl Typajbl KOCHIMIIA MAJIIMETTEDP >KUHAKTalAbl. COHbIMEH
karap, «Kasrugpomer» PMK aknaparTbik MoniMeTTepl KOIIaHBUIIBI.

Y nke [IabakTe! s)xone Karapken kemmepi copranmanras, a ll[ydbe ket Cybl )KyMcak TYIII KeJIIep
KaTapblHa jkaTaabl. AHMOHAApAAH ruapokapooHarTap 6aceiM, Harpuilini cynap. PMK «Kasrugpomer»
ManimerTepi O6oibiHIIA 2018 KBUIABIH TaMbI3 ailbIHAAFbl 3€PTTENYLI KOJIAEPAIH THIPOXUMHUSIIBIK KOp-
CETKIIITEePl TOMEHE KENTIPUIII.

Taburu cynapaarsl OTTETiHIH K031 aTMOC(hepa MeH CyIIbI XJIOpO(HIIi OpraHu3MIepAiH OeCeHITIT
60:bI TaObLTa1bI. CyiaFsl OHBIH KYpaMbl aTMOC(epablK aya, TeMIepaTypa, arMocepaiblK KbICBIMMEH
OailylaHBICKaH Cy OCTiHIH ayJaHbIHA JKOHE CyJaFbl OMOJOTHSUTBIK KOHE OMOXUMUSIIBIK MPOIECTEPIiH
KAapKbIH/IbUIbIFbIHA OailianbIcThl. JKep yCTI cynapblHIa epireH OTTeriHiH Mediepi 9p Typii — 0-neH
14 mr/nm® — op Typiti )kKOHE May CBIMIBIK KOHE TOYITIKTIK aybITKYJIapFa YIIbIPaiIbl. 3epTTEIreH KoJaepaeri
epireH OTTEriHIH €H orapbl Meumepi YikeH [llabakTsl keninzae, an eH ToeMeH medepi Karapkenne
aHbIKTasFaH (1-cyper).

OBK, nHauKaTopbl Cy 0OBEKTUIEPIH O3/ITIHEH Ta3apTy MPOLECTEPIH CHIATTAY YIIiH, COHMak-aK
OHEPKACIINTIK JKOHE TYPMBICTBIK CAPKBIH/ABI CyJIap/iaH JIacTayllbl 3aTTap/blH PYKcaT €TUIETIH aFbIHbIH
ecernrey YUIiH KonjgaHbiaabl. CaHUTApIIbIK epexenepre Colkec, arbIH/bl Cyjap OIpIHIIl CaHATTaFrbl Cy
00BEKTUIEepiHE, IFHU aybl3 CYMEH KaMTaMachl3 €Ty YILiH NaiijalaHbUIaThIH Cy KOMMaslapblHa aFbI3blIFaH
ke3e OBK, mMoni 2 Mr/am’ acnaybl kepek. Pekpealusiblk MakcaTTa NaiiianaHblIaThiH eKiHIII caHaT-

TaFbl, COHAAN-aK €711l MEKEHAep/ie OpHATACKAH
XKepiepAeri ¢y KoWMamapbl VIIiH, Oyl MoH
4 mr/am* acnaysl kepek. OBK, orapbl MoHi
Karapkenje aHbIKTaJIFaH, SIFHU 3€pTTENYII
KOJIZIep apachIHJaFbl OPraHUKAJbBIK KaJlJbIK-
TapMeH Ke0ipeK JacTaHFaH KeJ OOJbIN Ta0bl-
nansl (1-cyper).

Taburu cy KypambIHAArbl MarHUi MeH
cynbdartapasiH 00Mybl CYAbIH KEPMEKTLIITH

1-cyper — 3epTTenren KonuepIeri CyTeKTIK KOPCETKILI, KaMTamach3 erefl. Maruuii sxep ycri cyia-
epireH OTTEri MeH OTTeTiHiH GHONOTHSIIBIK pBIHA, HET131HEH, XUMUSIIBIK YTLTY JKOHE J0J0-
K@KeTTiMlri Memepi MUTTEPAIH, MaplanapiblH JKOHe Oacka
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MUHE-paJIapAbIH €pyl TpoliecTepine Oaiina-
HBICTBI €Hell. MarHuiaiH endyip Meimepi
METaJUTyprusi, CHJIMKAaT, TOKbIMa oHE Oacka
KOCIMOPBIHAAPABIH aFbIH/IBI CYBI 0ap Cy 0OBEKTi-
JepiHe Tyce amaabl. 3epTTenyln KeJAepIiH
exeyinne, sran Y ke [llabakTei xxone Karapken
Kesnepinae cyiabdarrap meH marauiaig [IIMK
JeHreiiHeH )KoFaphliaybl Oaiikanaasl. IFHu Oy
KeJIJIep Xapa OalabIpiaapsl YIIiH KOJIAMIbI Kep-
MEKTLJIIT1 KOFaphl OOJIBITT ecenTenei (2-cyper).

Taburu cynapaarsl (TOPABIH HETi3r1 TYCY
Ke31 (TOpJaHFaH JKbIHBICTAp, COHBIMEH KaTap
OCBI KBIHBICTAp/IaH TY3UITE€H ©3€H IeriHaiIepi
Oonbin TaObLIaABl. MuHepangapAblH YIiTUTy1
KOHE INOTiHAUIEPIIH MalbUTybl Ke3iHae ¢rop
Cy HbICaHJapbIHA TYCeli. OJETTE, XKep aCThl Cy-
JIaphbl )KBIHBICTAPMEH Y3aK OaiiianbicTa O0FaH-
JbIKTaH GTOpFa OalbIThUIA bl 3€PTTENYII KOJl-
nepaiy ymeyiaae ne ropunrepaiy [IIMK nen-
reifiHeH >KOFapbl €KeHIIr aHbIKTanFaH. bipak
Oy skarmaiina GropabiH (QOHIBIK ACHTEeHIHIH
©31 JKOFapbl EKEHIT1H €CKEePreH *OeH, sIFHU PTo-
punrepain HHIPK xorapsinaybl Tabury cunarra
(3-cyper).

3epTTenreH KeJJep/iH apachblHIa Xapa
OanbIpIIapbIHbIH KOOIpeK Typl Ke3AeCKEH Ko
Ynken [llabakter xeni 6omabl. banasipimapabiy
yirigepi KeJAiH OHTYCTIK LIBIFbIC jkaranayblHaH, 0,1-5 M TepenaikTepiaeH ajiblHbl. Karamaynarbl
cy TYOl ycak KUBIPIIBIK TAaCThl, Cybl MOJIIIp, Ta3a, Kelip kepiepnae cyp sainbl Oonsin keneni. Kemn
JKaranayblHIarbl OaJIbIpIap/IblH Ke3/1eCyl CHpeK, HIaNFbIHAbl emMec Oonbin keneni. YikeH [llaGakTsi
KOJIIHEH aHBIKTalFaH xapa OaiasIpiapbIHBIH Typiepi kenecigei: Chara tomentosa Linnaeus, Chara
globularis Thuillier, Chara aspera Deth. ex Willd., Chara altaica A. Br. emend. Hollerb., Chara
canescens Dosv. et Lois., Chara kirghisorum Lessing emend. Hollerb.

[ITyube KesiHEeH Xapa 0aJbIpIapbIHbIH YJTiCI CONTYCTIK aranaybiHaH, 0,1-0,8 M TepeHaikrepaeH
anbiHbl. Cy jkaranayblHBIH TYO1 Cyp J1aiiiibl, Cybl MeJip, Ta3a. KenjeH aHbIKTanFaH 3epTTenyli 0an-
neIpaap Tizimi kenmecigei: Chara tomentosa Linnaeus, Chara kirghisorum Lessing emend. Hollerb.,
Chara contraria A. Br.

Xapa OanapIpiapbelHbIH yirici Katapkes KesliHIH OHTYCTIK HIBIFBIC KaranayblHaH, 0,1-1 M Te-
penaikrepacH anbiHAbl. Kemmin cysl Memaip, TyOl Kapa naiinbel. Katapkenm kejiHeH TaObUIFaH Xapa
OanapIpIapeIHbIH Ti3iMi Keneciaeit: Chara tomentosa Linnaeus, Chara aspera Deth. ex Willd., Chara
kirghisorum Lessing emend. Hollerb., Chara contraria A. Br.

Kem xepnepne kxesnece Gepmelitin, Oipereir Chara Kirghisorum Oapnblk 3epTTenreH kesiepne
mekeneiii. Charaxirghisorum oipereii momynsiiusicbin Kasakcran PecriyOnukachl TeppUTOPHUSICHIHIAFbI
KOpFayFa aJbIHFaHIap KaTapblHa )KaTKbI3y KOKET JAeTeH YChIHBICTEI CBupHneHKo b.D sxacaran 0onaTeiH
[10]. Kazipri ke3eHae emiMi3ieri peKpearysulblK pecypcTapibl KapKbIHIbI MaiiianaHy caiJapblHaH
KOJJEpAIH 3BTpodHUKAIMATIAHY MEH OJIapJblH OHAl €pUTIH OpPraHUKaJIbIK KOCBUIBICTAPMEH JacTaHy
KayIiH TyabIpazabl. Cos ce0enTeH, Cy HbICaHAAPbIHBIH TPO(THI cCaripoOThI CUITATTaMalapbIHbIH KaFbIMChI3
e3repicTepiHe dKelly MYMKIHAIKTEPiHIH )KOFapbl €KeHIITTH ecKepy KaxeT. by ruaposkoxyiienepaeri en
anci3 typ Chara kirghisorum Gosbin TaObuIaAbl )KOHE PEKPEAlHSIIBIK KOJIepAiH TPOPThI canmpoOThI
JICHreiHiH 3repiCiH epTe Ke3eHIepiHeH aHBIKTay MaKCaThIHAa OYJI HHIUKATOP TYPAIH MOMYIISIUSCBIHBIH
KaraalibIHa MOHUTOPHHT JKYPTi3T€H JKOH.

2-cypeT — 3epTTenreH Keuepaeri
cynbdarrap MEH Maruuii MeJsiepi

3-cypet — 3epTTeireH Konaepaeri GTOpUATEpIiH MeIIepi
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YCJIOBUSA TPOU3PACTAHUSA XAPOBBIX BOJOPOCJIEN B
HEKOTOPBIX O3EPAX IIIYUYMHCKO-BOPOBCKOI CUCTEMBI

F. K. JKAIIITAPOBA *, C. A. BEKFOCBIHOBA *, A. K. KAMAHFAPA? A. H OMAPBAEBA *

' EBpasuiickuii HarmoHanbHbld yHuBepcuteT uM. JI. H. T'ymunesa, . Hyp-Cynran (Ka3zaxcran)
2 «Acranunckuii 6orannueckuii caay Guaran PITI va [IBX «AHCTUTYT G0TAaHUKH U (UTOUHTPOLYKIIUI,
r. Hyp-Cynran (Ka3zaxcran)

AHHOTanuUs. XapoBbIe BOJOPOCIHN SBISIOTCS MAaKpOQUTAMH M MOTYT CIYKUTh (PUTOUHIUKATOPOM ISt
OIIEHKH DKOJIOTUYECKOTO COCTOSHHSI BOJJOEMOB B KypOpPTHOW 30He BOpoBOro. DTOT THUI BOIOpPOCIEH JKUBET B
OCHOBHOM B MPECHOM 1 YMCTOM Bojie. B nccnenoBanHbIX 03€pax Takxke pacteT peakuit Bua Chara kirghisorum.

KaroueBsie ciioBa: xapoBbie Bogopociu, bonbemoe Yebause, Lllyuse, KaTapkons, kauecTBO BOMBI, SKOJIO-
TUYecKas CUTyaIlVsl, 3arpsi3HEHHE 03ep, HHIUKATOPHI.

CONDITION OF THE GROWTH OF CHAROPHYTA
IN SOME LAKES OF THE SHCHUCHINSK-BOROVOE SYSTEM

B. K. ZHAPPAROVA, S. A. BEKBOSSYNOVA !, A. K. ZHAMANGARA 2, 4. N. OMARBAEVA ?

'L.N. Gumilyov Eurasian National University, Nur-Sultan (Kazakhstan)
2 «Astana Botanical Garden» a branch of the RSE on PVC «Institute of Botany and Phytointroductiony,
Nur-Sultan (Kazakhstan)

Summary. The article is based on the study of char algae and their habitats, which can be used as a bio-
indicator for assessing the ecological status of water bodies located in the resort area of Borovoy. Charophytes
are macrophytes and can serve as a phyto-indicator for assessing the ecological status of water bodies. This type
of algae lives mainly in fresh and clear water. The unique Chara kirghisorum, which is not found in many places,
also grows in these lakes.

Keywords: Charophyta, Big Chebachye, Shchuchye, Katarkol, water quality, ecological situation, pollution
of lakes, indicators.
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CTPYKTYPHBIE TIOKA3ATEJIN 300INIAHKTOHHBIX COOBIIECTB
B OLIEHKE SKOJIOIT MYECKOI'O COCTOSAHUS O3EPA BOPOBOE
(CEBEPHBIHN KA3AXCTAH)

E. I KPVIIA *?, C. M. POMAHOBA *, H. A. IKOBJIEBA *, E. K. CA/]BAKACOB *

'Huctutyt 30010rm MOH PK, Anmarsr (Kazaxcran); elena_krupa@mail.ru
2Kaszaxckoe areHTCTBO MPUKIIaaHoM skostoruu, Anmarsl (Kasaxcran)
3 Kazaxckuii HanmonaneHbIi yHHBepcuTeT nM. anb-Dapabu, Anmars (Kasaxcram)
*TOO «DKOCEPBUC-C», Anmarsl (Kazaxcran)

AnnoTtanus. OIeHKa 5KOIOTHYECKOT0 COCTOSHNUSA 03epa bopoBoe Oblia BHITTOTHEHA HA OCHOBE KOMIUIEKCHBIX
WCcIenoBaHui, mpoBeeHHbIX teToM 2019 1. ['mnpoxuMudeckuil aHaIu3 ¥ JaHHBIE 10 CTPYKTYPE 300TTAaHKTOHHBIX
COOOIIECTB CBHUIETENLCTBOBAIIM O TOM, UTO OMOTEHHAas Harpy3Ka Ha 03epo bopoBoe B HacTosmee Bpemst OJu3Ka K
KpUTHYECKOH. [[71s1 mpemoTBpamnieHus JaibHEHIIel qerpagaii 9KOCHCTEMBI 03epa HEOOXOAMMBI CPOTHBIC MEPHBI
10 COKpAIIEHNIO 00beMa KOMMYHATbHO-OBITOBBIX CTOKOB, IIOCTYIIAIOIINX B 03€PO.

KuroueBbie ci10Ba: 3001IaHKTOH, OMOWHIMKAIIHS, OMOTeHHAs HAaTPy3Ka, CTPYKTYpa, OIIEHKa, SKOJIOTHYECKOe
COCTOSIHHE.

Kommnekcusie uccnenoBanus ozepa bopoBoe mpoBeaeHbsl B koHuEe utoiss 2019 . mo cerke u3
8 crannuii. Ha kaxxmolt craHmuu ompeneiieHbl TUAPO(U3UYSCKHE MapaMeTphl U OTOOpaHBI MPOOBI
BOJIbI I aHaJI3a MOHHOTO COCTaBa, COAEepKaHUsI OMOTEHHBIX AJIEMEHTOB, TSXKENIBIX METAIIOB, JIETKO
OKHCJISIEMBIX OpTaHHYECKUX BemecTB. [IpoObl 300TIaHKTOHA 0TOOpaHbl U 00PadOTaHbI CTAHIAPTHBEIMHU
METOJAaMH.

B nepuon uccnenoBaHuii TemrepaTypa MOBEPXHOCTHBIX CIO0E€B BOAbI nocturana 22,0-22,86 °C
(Tabmuna 1). Boma mpecnas, cimabo mienovyHasi, MArkas. 3Ha4eHHs TIEPMAHTaHATHOTO MHJEKCA Xapak-
TEPU30BAJIM YMEPEHHOE KOJIMYECTBO PACTBOPEHHBIX OpraHnueckux BemiecTs. CopeprkaHne MUTaTeIbHbIX
BELIECTB M TSDKEJIBIX METAJUIOB HAXOAMJIOCH HAa HEBBICOKOM ypoBHe. CpenHee coziepxanue (ropa u
JKese3a MpeBbIajio HI[KBP.

Tabnuma 1 — ®u3uKo-XuMHUYECKass 1 TOKCUKOJIOTHIECKas XapakTeprucTuka o3epa boposoe, 2019 .

[Noxazarenn 3HaueHme [Noxazarenn 3nadenue | [loxasaremn | 3HavueHme
[Toma s akBaTOpUu, KM> 11,0 OO011ast )KeCTKOCTh, MI-9KB/JT 2,09 Mn, Mr/n 0,0
['myOuna cpemHss, M 4,18 [Tepmanranarabiii uHICKC, MTrO/I 5,71 F, mr/n 2,49
['myOunHa MakcuMalbHas, M 6,0 HUTPUTBI, MI/JT 0,100 Si, mr/n 6,50
[Tpo3paynocts, M 0,63 HUTPATHI, MI/] 1,650 Cd, mr/n <0,0001
Temmneparypa, °C 22,27 aMMOHHUH, M/ 0,413 Cu, mr/n 0,0018
pH 8,20 ¢docdarsr, Mr/i 0,006 Pb, mr/n 0,0011
Munepanu3aius, Mr/ 191,5 Fe, mr/n 0,257 Zn, Mr/i 0,0023

B cocrase 300IIaHKTOHA OBUIO BBIABICHO 27 TaKCOHOB. I_HI/IPOKOG PacCIIpoCTPaHCHUC HUMCIIN
konoBparku A. priodonta, K. longispina, K. cochlearis, P. vulgaris, P. complanata, BerBucroycsie
pakoobGpasusie B. kessleri, B. longirostris, C. pulchella, L. kindtii, Bectonorue M. leuckarti, M. albidus,
E. graciloides u napasutuueckuii mpkton Ergasilus sieboldi.

UKCIIEHHOCTh 300IUIAHKTOHA ObLIa OYeHb BBICOKOHM (Tabmuia 2). JIOMHHHUpOBaNIM KOJOBPATKH.
Keratella cochlearis popmuposana 46,9%, Pompholyx complanata — 25,1% cymmapHOii YMCIEHHOCTH
COO6H_I6CTB8.. buomacca 300mi1ankToHa He A0CTUTaJia BBICOKOTO YPOBHH. PacnpeneneHI/Ie TaKCOHOMMU-
YCCKUX I'pyHll o onomacce ObUIO OTHOCHUTEIHHO PaBHOMCPHBIM. IIOMI/IHaHTHHﬁ KOMIIJICKC BKJIFO4UaJI
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Tabnuia 2 — KonruecTBeHHBIE ITOKA3aTeN Il 300IUIaHKTOHA 03epa bopooe, uronb 2019 1.
(cpenHue 3HAYECHHS CO CTAHAPTHOMN OIIMOKOI)

ITokazarenu Rotatoria Cladocera Copepoda IIpoune Bcero
YKCIEHHOCTD, THIC. 9K3/M° 857,7+102,5 47,8+48,3 83,5+4,8 0,02+0,01 988,8+101,7
Jomns B uncnennoctu, % 86,7 4.8 8,4 <0,01 100,0
Bbuomacca, r/m? 0,62+0,11 0,53+0,04 0,36+0,03 0,001+0,001 1,52+0,11
Homns B bmomacce, % 40,9 35,1 24,0 <0,01 100,0

xuiHyo konoBparky Asplanchna priodonta (34,4%), BetBucTOyChIX pakooOpasueix Ceriodaphnia
pulchella (19,6%), Bosmina kessleri (12,1%) u tuknomna Mesocyclops leuckarti (17,9%).

CornacHo 3HaueHusIM uHAeKkca llleHHOHa pa3HOOOpa3ye 300IUTaHKTOHA HAXOAWIOCh Ha OTHOCH-
TEJILHO BBICOKOM ypoBHe (Tabmuua 3). BenmuunHa cpenHell MHAMBHIYaJIbHONH Macchl 0COOM OTpaskana
JOMHHUPOBAaHUE B COCTaBE 300IIAHKTOHA MEITKOPa3MEpPHBIX KOJOBPATOK. 3HAUCHUsI H/IEKCOB W-cTa-
tuctuka Knapka n A-1llenHOHa ObUTH OTpPHUIIATETHHBIMHU.

Tabnuma 3 — CTpyKTypHbIE TIOKa3aTeln 300IuIaHKToHa o3epa boposoe, mronb 2019 .
(cpenHuMe 3HAYEHUS CO CTAHAAPTHOH OMIMOKOI)

Cpenree 4ucio W crarucruka Cpe/iHsis UHIMBH lyalbHAS Nunexe Llennona
A-1llenHoHa
BUJIOB Kunapxka Macca 0cobu, Mr OUT/5K3 ouT/™mMr
18.0 -0.260+0.091 -0.040+0.015 0.0016=+0.0001 2.31£0.10 2.57+0.08

AHanu3 TPOCTPAHCTBEHHOTO PACIPEAENICHHs] MOKa3all, YTO MaKCHUMajbHas YUCIEHHOCTb 300-
TUTAHKTOHA ObLTa 3apETUCTPUPOBAHA B CEBEPO-BOCTOUHOM U IIEHTPATbHON YacTAX 03epa Mpu Hambosee
BBICOKOM OHoMacce B CeBEpO-BOCTOUHOM yacTh. Pacipesienienne KooBpaToK B IIEJIOM COBMAAAIIO C MPO-
CTPAHCTBEHHBIM pacIpeeeHueM YUCIEHHOCTH BCETro 300IUIAaHKTOHA. BeTBUCTOyChIe pakooOpasHEbIe,
HAMpPOTHB, 30erany 3Ty YacTh akBaTopuu. BecaoHorue ObUTH pacpOCTPAHEHBI 110 AKBATOPUU CPABHH-
TEIHHO PABHOMEPHO, 32 UCKITFOUEHUEM HEOOIBIIIOT0 yUacTKa B CEBEPHOM YacTu o3epa. MakcHuMallbHbIe
OroMacchl BECIOHOTUX OBLIU 3aperuCTPUPOBAHbI BJOJb 3aMaIHOTO Oepera U Ha HeOONbIIOM y4YacTKe,
MPUMBIKAIOIIEM K BOCTOUHOMY Oepery. BocTouHas yacTe 03epa xapakTepu3oBaiach HaHOOJIBIIUM BH-
JIOBBIM OOTaTCTBOM 300IUIAHKTOHA. B IIEHTpanbHOM U I0T0-BOCTOYHOMN YaCTAX aKBATOPUM 300TUIAHKTOH
uMeN Haubosee MeJIKOpa3MepHBI COCTaB MPU MUHUMAIBHBIX 3HaYeHUIX HHekca [llenHoHa. 3o0r1an-
KTOHHBIE CO00IIecTBa OOMBIIEH YaCTH aKBaTOPHH XapaKTEPU3UPOBAIUCH OTPUIATEIbHBIMU 3HAYCHH-
amu W-cratuctuku Knapka u A-llleHHOHa npyu MUHUMYyME B IEHTPAJIbHOM U FOTO-BOCTOYHOM YaCTSX.

AHanmM3 MEXroJl0OBbIX M3MEHEHUU CTPYKTYpbl 300IUIAHKTOHA IMO3BOJSIOT CeiaTh BBIBOJ, 4YTO
OopraHuYeckoe 3arpsi3HeHue ozepa bopoBoe B mociennue naecstuietus Bo3pocio. B 1964-2001 rr.
YHUCIIEHHOCTD MJIAHKTOHHBIX 0€CITO3BOHOYHBIX M3MeHs1ach oT 4,8 10 515,0 Thic. 3x3/M° mpu Ouomacce
0,3-14,31/M*[3,5,7].B2019 . yuCIEHHOCTH 300ILTAHKTOHA ObLJTa ITOYTH B /IBA Pa3a BBIIIE MAKCUMATbHBIX
3Hadenuii 1978 1. [5] u B 9,1 pasa npesbitnana nokazarenu 2006 1. [3]. HesnauuTenbHbIi pocT OMOMacChl
coobmectBa k 2019 1. (Tabnuua 4) o0yclOBIeH YCHUICHUEM JOMUHUPOBAHUS MEITKOPa3MEPHBIX KOJO-
BPATOK M CHIIKEHHEM POJIM OTHOCHTEIIBHO KPYITHBIX pakooOpa3ueix Mesocyclops leuckarti u Bosmina
kessleri. 3Hauenus cpemHe HHAMBUAYATLHON MacChl 0COOU B COOOIIECTBE CHU3UITUCH Ha TIOPSIOK — OT
0,0112 g0 0,0016 mr/ocoOb.

CornacHo pe3yapraTaM XUMHAYECKOTO aHanu3a (cM. Tabnuity 4) netom 2019 r. 3HaueHune nepMaHra-
HATHOTO WHEKCca, coiepkanne pocdaroB U HUTPATHOTO a30Ta B 03epe bopoBoe COOTBETCTBOBAIIO YPOB-
HIO YHCTBIX, AMMOHHMITHOTO a30Ta — CJ1a00 3arps3HEHHBIX, HUTPUTHOTO a30Ta — YMEPEHHO 3arps3HEHHBIX
BOJ [9]. AHaNOrMYHOE HU3KOE COJepKaHNEe OMOTEHHBIX AIEMEHTOB OBLIO 3aperuCTPUPOBAHO U PaHEe
[2, 7], B TOM uncne B epuof 3amopa peid B 1974 1. [5]. B npoTHBOIOI0KHOCTH 3TOMY CTPYKTYpa 300-
IUTAHKTOHHOTO COOOIIeCTBa — BBICOKAsk YHCIIEHHOCTb, TOMUHUPOBaHUE MEJKHUX KosmoBparok Keratella
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Tabnuma 4 — CpaBHUTETBHAS XapaKTEPUCTHKA CTPYKTYPHI 300TUIaHKTOHA 03epa boposoe

ITepuon uccnenoBanuit
Iloka3arens

2006 r.* 2019
Yuciio BUIOB 20 27
CpemHee 9rcio BUIOB Ha TIPpo0y 14,0 18,0
YHUCIIEHHOCTB, THIC. DK3/M> 108,8 988.,8
Hons ot uncnennoctu, %:
Rotifera 18,8 86,7
Cladocera 20,5 4.8
Copepoda 60,7 8,4
JIOMHUHHPYIOTITAEC BUIBI Mesocyclops leuckarti Keratella cochlearis, Pompholyx complanata
Buomacca, r/m* 1,22 1,59
Homnst ot 6buomaccsl (%):
Rotifera 8,0 40,9
Cladocera 53,4 35,1
Copepoda 38,6 24,0

Mesocyclops leuckarti, Asplanchna priodonta,
JIOMUHUPYIOIINE BUIbI Diaphanosoma brachyurum, Ceriodaphnia pulchella, Bosmina kessleri,
Bosmina kessleri Mesocyclops leuckarti
Wupnexc lernnona (0UT/3K3) 2,44 2,31
Wupexc llennona (Out/mr) 2,40 2,57
CpenHsisi ”HAUBUyalbHAs Macca 00112 0.0016
0oco0u, Mr
*o [3].

cochlearis u Pompholyx complanta, npucyrcteue pakoobpasubix Bosmina longirostris, Ceriodaph-
nia pulchella, Chydorus sphaericus, Hu3kue 3Ha4eHusI CpeiHe HHAMBUAYATBLHON MacChl 0coOH (Tadu-
161 2, 3) CBUIETEIHCTBOBAJIM O TIOBBIIIICHHON OMOTeHHOM Harpy3ke [1].

CornacHo 3HadeHusiM unzekca llennona (2,31 6ut/sax3 u 2,57 6ut/mMr) pazHoodpasue 300IJIaHK-
TOHa 03epa bopoBoe COOTBETCTBOBAIO YPOBHIO YHUCTHIX BOI0EMOB [ 1]. IIpoTuBOpeuns ¢ mpuBeaeHHOM
OLIEHKOM OOYyCIIOBJICHBI TEM, YTO B LUTHPYEMOW pabOTe MOCTYIHPYETCs JHMHEHHO CHIDKEHHE pas-
HOOOpa3usi coOOIIECTB B Tpoliecce IBTPOGUPOBAHUS BOTOEMOB: OT 2,6-4,0 OuT/Mr B OMHroTpodHBIX
no 0,1-2,0 6utr/mr B 3BTpodHBIX ychoBusx. [locnenyromme ucciaenoBaHus A0Ka3aId HETUHEHHYIO
M3MEHYMBOCTh CTPYKTYpPBHI THAPOLIEHO30B B Tpajii€HTe BHEMIHUX (PakTopoB [6]. beuio mokazaHo, 4yTo
MaKCUMaJIbHOE pa3HO00pa3ue cooomecTB GopMupyeTcs B Me30TpOdHBIX yeIIoBusX [8, 10] u cHmkaercs
B 3BTPO(HBIX WK TUNIEPIBTPOPHBIX Bogoemax [18]. I[logTBep)aeHrEeM 3TOTO SIBISICTCS HAIMYIHE JBYX
HEPaBHOILIEHHBIX MaKCHUMYMOB Pa3HOOOpa3usi — B MHOTOBH/IOBBIX MEJIKOPAa3MEPHBIX U MaJIOBHIOBBIX,
HO KPYIHOpa3MepHBIX coolmiecTBax [4], OTpHIaTeNbHbIE CTAaTHCTUYECKH 3HAUYUMBIC CBS3H MEXITY
3HaueHUsIMH nHAekca llleHHoHa (OMT/MT) M pa3MEepHBIMH MOKa3aTeIsIMH (MI/0CO0B), a TaKkke MEXIY
pa3MepHbIMU NOKA3aTeIsIMU M CyMMapHOM YUCIEHHOCTHhIO [12-16].

B cootBeTrcTBUM C NpeACTaBIECHUSIMU O HEJIMHEHHOM HM3MEHEHUHU pa3zHooOpasus [4, 12-16] npu-
BeJICHHBIE 3HaueHHs mHaekca llleHHOHa XapakTepu3oBain BTPOQHEII cTaryc o3epa boposoe. OTpu-
narenbHble 3HaueHus: W-cratuctuku Kiapka m A-Illennona (cM. Tabnmuily 3) CBHIETEIHCTBOBAIU O
JOMHUHHUPOBAHUH MEJIKOPa3MEPHBIX BUIOB B 300TUIAHKTOHE MO BIUSHUEM CTPECCOBBIX (GakTopoB [11,
12-16, 19]. Takum obOpazom, nerom 2019 1. Ha HoHE HEBBICOKMX KOHIEHTPAIM OMOT€HHBIX 2JIEMEHTOB
CTPYKTYypa 300IUIAHKTOHA XapaKTepHU30Basla NOBBILIEHHBIN YPOBEHb OPraHMUECKOTO 3arpsi3HEHUs 03epa
boposoe.
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[IpocTpancTBEHHOE pacipeieneHne 300IUIAaHKTOHA HaTaJIKUBAaET Ha BBIBOJ, UTO 3arpsi3HEHUE 03€pa
IIPOMCXOJUT 32 CYET KOMMYHAJIbHBIX X03sicTB noc. bypaOaii u nByx canatopueB. IlepBocreneHHbIN
BKJIAJ] TTOCEJIKA OOYCJIOBJIEH HE TOJIBKO MOCTYIJIEHUEM CTOYHBIX BOJ, HO U IIOBEPXHOCTHBIM CTOKOM C
IUSKHOM 30HBI BIOJIb BOCTOYHOTO Oepera. B 3Tux yacTsax akBaropuu ObLIM 3apEeTHCTPUPOBAHBI HAM-
0osiee BbICOKAs YMCIECHHOCTb 300IJIAHKTOHA 3@ CYET KOJIOBPATOK, MMHHMMAaJbHbIE 3HAUEHUS! CpeAHEN
WHIUBUIyIbHOW Macchl 0ocoOu u 3HadeHuit uHaekca lllennona. Takas cTpykTypa 300IMIaHKTOHHBIX
coobmiecTB (hopMuUpyeTcst B YCIOBUSIX MOCTOSTHHOTO CBEKETO MPUTOKA OMOTEHHBIX AJIIEMEHTOB.

[ToMrMO aHTPOIIOTEHHOW HArpy3KH, OJHOW W3 MPUYMH 3BTpodupoBanms o3epa bopoBoe mMoxer
ObITh nerpanmamust coodmectB MakpoduroB. Ecmu B 1964-2002 rr. Mmakpodutsr 3anumanu 65-80%
JTIOHHOM ToBepXHOCTH [5], To kK 2019 1. 3apacTaeMOCTh CHU3WIACH TTOUTH B JIBa pa3a. CHUKEHUE POJIU
Makpo(hUTOB, TOTPEONISIOIINX OUOTEHHBIE AeMEHTHI [ 1 7], co3aa10 6aronpusiTHbIE YCIIOBUS JJ1s TUTAHK-
TOHHBIX Bozopociel [18] u, kak cieacTBue, s TIIAHKTOHHBIX O€CTI03BOHOYHBIX.

Takum 006pazom, COBpPEMEHHOE 3KOJIOTHYECKOE COCTOsIHUE o3epa bopoBoe siBisieTcs: pe3yabraroM
B3aMMO/ICUCTBUS BHEIIHUX (PAKTOPOB (MHTEHCHUBHOCTH U NMPOJOHKUTEIBHOCTH aHTPOIOTEHHOTO BO3-
NENCTBUS, MHOTOJIETHETO HAKOIUIEHUsI OPraHUYEeCKUX BEILECTB, KIMMAaTHUECKUX YCIOBUI roja, rujpo-
JIOTHYECKOTO PEXKHMMa) U BHYTPHUBOAOEMHBIX MPOIIECCOB — 3apacTaeMOCTH MaKpo(duTaMu, YpOBHS pa3-
BUTHSI (DUTOIIJIAHKTOHHBIX M 300TUIAHKTOHHBIX co00mecTB. OneHKa Mo OMOJOTHYECKUM TTOKa3aTelsM
XapaKkTepHu3yeT cyllecTBeHHOe yCUJIeHUe npoueccoB 3BTpodupoBanus o3epa boposoe. [lomyuenHslit
XUMHUYECKHUI aHaIU3 PEruCTPUPOBAJI OCTATOUYHBIE KOJUYECTBA OMOTEHHBIX 3JIE€MEHTOB, U JUIsl OObEK-
TUBHOH OIIEHKHU SKOJIOTUYECKOI0 COCTOSHUS BOJAOEMa HEOOXOAMMO MPUBIIEKATh JJAHHBIE TI0 CTPYKTYpE
OHOJIOrMYECKUX COOOIIECTB.
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STRUCTURAL INDICATORS OF ZOOPLANKTON COMMUNITIES
IN THE ASSESSMENT OF THE ECOLOGICAL STATE OF LAKE BOROVOE (
Northern Kazakhstan)

E. G. KRUPA *2/S. M. ROMANOVA 3, N. A. YAKOVLEVA 4, Ye. K. SADVAKASOV *

!nstitute of Zoology, MES RK, Almaty (Kazakhstan)
2Kazakh Agency of applied ecology, Almaty (Kazakhstan)
3 Al-Farabi Kazakh national university, Almaty (Kazakhstan)
*ECOSERVICE-S LLP, Almaty (Kazakhstan)

Summary. Assessment of the ecological state of Lake Borovoye was carried out on the basis of comprehen-
sive studies conducted in the summer of 2019. Hydrochemical analysis and data on the structure of zooplankton
communities indicated that the nutrient load on Lake Borovoe is currently close to critical. In order to prevent
further degradation of the lake ecosystem, urgent measures are needed to reduce the volume of municipal waste-
water entering the lake.

Keywords: zooplankton, bioindication, nutrient loading, structure, assessment, ecological status.
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BOJHBIE PECYPCHI 3AIIATHO-AJITAICKOTO
TOCYIAPCTBEHHOI'O IPUPOJHOTO 3AMTOBETHUKA
U UX 3HAYEHMUE JJ151 JIECHBIX DKOCUCTEM

H. B. IIPEMHHA
PI'Y «3anagno-AnTaiickuii rocy1apcTBEHHBIN IPUPOIHBII 3all0BEIHUK»; preminanv(@mail.ru

AnnoTtanus. Onricanbl BOTHBIE pECYPCHI 3amaIHo- ANTalicKOT0 TOCyAapCTBEHHOTO IPUPOAHOTO 3aIIOBETHIKA
Y MIX 3HAUEHHE IS JIECHBIX HACAKICHUH.
KuroueBsie ciioBa: ruaporpadudeckas ceThb, peka, 03epo, 007I0To, JIeC, TPUPOAHBIE PECYPCHI.

TeppuTopus 3amoBeTHUKA XapaKTEPU3YETCs pa3BUTOM THIporpaduueCcKoi CEThI0, MPEACTaBICHHOM
maBHBIMU pekamu — bemas u Uepnas Y6a, bonpmoit 1 Mansiii TypryCyH u UX MHOTOYHMCIICHHBIMU
npuTokamMu. B BomopaznenbHOi wactm MBanoBckoro, TyprycyHckoro XpeOToB M xpeOTa Xoia3yH
UMEETCs 3HAYUTENbHOE KOJMYECTBO HEOOBIINX TOPHBIX 03€p JEIHUKOBO-3PO3UOHHOTO U JIEAHUKOBO-
AKKYMYJISITUBHOTO ITPOUCXOXKICHHSI, @ B MEKTOPHBIX MOHWKEHUSIX U PACHIMPEHHBIX MOJOTUX yYacTKax
PEUHBIX JOJIMH BCTPEYAIOTCSl BEPXOBbIE U MONMEHHbIE O0I0TA.

Iuaporpaduyeckas cetb Hanbosee pa3BUTa HA TE€X y4acTKaxX, IJ€ CKIIaayaTble CTPYKTYphl Hajieo-

3051 IMEIOT 0011ee ceBepo-3ana Hoe NpocTupanre. B Oonbliieii yacTu oHa OpUEeHTHUPOBaHAa B JIBYyX Ha-
MIPABJICHUSX: CEBEPO-3aMaIHOM U FOT0-BOCTOYHOM. B 11€710M 110 TUMOIOT MM €€ MOKHO OTHECTH K LIEHTPO-
0eKHOMY THITY C MPSMOYTOJIbHO-APEBOBUIHBIM TUIIOM CTPOEHUS PEYHOM ceTH OacceifHOB OCHOBHBIX PEK.

['ycroTa peuHoil cetu nMeeT HEOIMHAKOBOE U HEPAaBHOMEPHOE pacIpe/ieieHUE.

Bacceiinbl Bcex pek 3amoBEIHHMKA OTHOCATCS K IMpaBoOepexkHOM dactm OacceitHa p. Mpteim.
['maBHBIE peku 3anoBennuka: benas u UepHas Y6a mpuHamiiexar k 6acceriny p. YObI u uMeroT o0riee
CeBepo-3amaHoe HampaBlieHue cToka. Bogopasnenom sieisiercs JInnerickuii xpeoeT. bonbiroi u Manbrit
TyprycyH oTHocsTCs K OacceiiHy p. byxTapMmbl U UMEIOT I0)KHOE HalpaBieHHE CTOKa, BOAOPA3/IEIOM
sBisieTcs: TyprycyHckuit xpeOeT. [J1aBHBIM BOIOpA3aesioM 3THX OacCeWHOB BHICTyMaeT MBaHOBCKUU
xpebet ¢ rieHTpoM (popMUpPOBaHKS BCel THAPOTPaADUUECKON CETH 3aIOBETHUKA.

CrpoeHue pedHbIX JOJIUH OIMpeesieTcs] B3aUMOCBI3aHHOCTBIO T€0JIOTHYECKOr0 MPOUCXOXKICHUS
U XapaKTepOM CBSI3U AJIEMEHTOB JAPEBHETO peibeda ¢ COBPEMEHHBIMU IIPOLECCAMU 3PO3UH U aKKyMYJIs-
1uu. Pexu B cBOEM TE€UEHUU UCIONb3YIOT MEKTOPHBIEC BIIaIUHBI, TOTPeOCHHbIE JOIUHBI, 30HbI IPEBHUX
U MOJIOJIBIX Pa3JIOMOB, a B OOJIACTAX MOAHATHS MPONWINBAIOT Y3KHE JOJUHBL. YacTo TOMMHBI UMEIOT
V-00pa3Hsiii mpoduiib, BHICOKHE M KPYThIE, HEPEAKO OTBECHBIE CKJIIOHBI C HEpa3BUThIMK NoiimMamu. be-
peroBbie Teppackl CHOPMUPOBAHBI B OCHOBHOM JIETIOBUAILHBIMU M MPOJIIOBHANIbHBIMY I11IIeiidamu. Ha
y4acTKax IUIEHCTOLIEHOBOTO OJIEACHEHUS JTOJMHBI UMEIOT TporoodpasHblil xapakrep. Ilo BoctouHOMy
ckiony TyprycyHckoro xpe0Ta HaOIIOIAIOTCSl BUCSYHE TOTUHBI.

[TpomonbHBIN POGUIL JOTUH CTYMEHYATHIN, CO 3HAUUTEIBLHBIMU TiepenagamMu. JIHuIIa T0MuH U
pycia BOJOTOKOB 3alI0JTHEHBI FaJIeYHUKAMU U BalyHaMH, HEPEKO Ha JJHE HAOII0al0TCs BBIXOIbI KOPEH-
HBIX TIOPOJI, 00pa3yIoIIKe MOPOTru U HeOoIbIKe Bomonaasl. Hanbomnee 6orarsl moporamu v BoonagaMu
peku bonbmoit 1 Manbiii TypryCyH U ux npuTOKd. HauBBICIIMX 3HAUEHUH YKJIOHBI PEK IOCTUTAIOT B
BEpXOBbsX. B cpeHeM TeueHUH yKIOHBI YMEHBIIAIOTCS U B HUKHEM NMPUOOPETAIOT YEPThl PABHUHHOTO
TUIA.

Bce pexu oTHOCATCS K THITY TOPHBIX PeK € OBICTPBIM TEUEHUEM U HAXOSATCS, BIIOTH /10 HACTOAIIE-
ro BpeMeHH, B cTaauu Bpe3aHus. O0nagaioT 3HaUuTEIbHON yAeTbHOM BOJOHOCHOCTBIO, TaK KaK pacro-
JIOKEHBI Ha IyTH MEepeHOoca BIAXKHBIX BO3IYIIHBIX Macc ¢ 3araja.

[TuTanue pex cMelIaHHOe, B OCHOBHOM CHETOBO-J0K/IEBOE U TOJBKO Ha PEeKaX BBICOKOTOPHOIL 30-
HBI — CHETOBO-JIE/IHUKOBO-I0/1€BOE. B 30HE cpeiHETOphs 0K AEBbIE MABOJIKH B OTJEJIbHBIE TOJIbI MOTYT
MIPEBBIIIATH CHETOBBIE.
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Peka benast Y6a — neBbIit 00pasyronuii IpuTOK pekn YObI. beper cBoe Hauasno co ckiIoHOB VBa-
HOBCKOTO xpe0rta Ha Boicore 1910 M Hag yp. M., popmupysice B Bogocbope bernoyOuHCKOro 03epHOro
koMmriekca. [1o TeppuTopun 3amoBeIHUKA MPOTEKAEeT B CEBEpO-3amMalHOM HarpaBieHuH. [IpomonpHbIii
podUIb CTyNEHYaThIN, ONPEAETSETCS TEKTOHUYECKUM POUCXOKICHUEM JOTHHBI.

[TpoTsHKEHHOCTH [0 TEPPUTOPHH 3amoBeAHIKa — 2 1,76 kM, Tutomiaaps 6acceiina— 167,5 kM2, cpeTHui
yKIIOH — 43%, MakCUMaJIbHBIA PacXo]l MOJI0BOIb — 186 Mm?/c.

B BepxoBbsiX peku umeeTcs 6 03ep, U3 KOTOpPBIX Harbolee kpacuBbIM siBisieTcss Keaposoe. Haubonee
kpynHbie putoku: p. Cerwnid Kimroa (9950 m), p. Tecuymka (6300 M) u p. [TaneBckas Pa3nuBanka
(13 600 m), nmerolias ycTbe 3a MpeaeaaMy 3aroBeAHHKA.

Pexa Yepnas Y0a — mpaBblii oOpa3yromuil IpuToK peku YObl. beper Hawano Ha Beicote 2120 M
HaJ yp. M. ¢ 3amMaJHoro ckioHa xpedra XomsyH (pyd. [Ipsmoii) u BeicokoropHoro 6omora I'ynbOurie,
PacCIOJIOKEHHOTO B MEXXTOPHOM BIIaJMHE BOJOpas/ieia y3Jia CMbIKaHUsl XpeOToB MIBaHOBCKUH, XOM3yH U
JIuneiicknii. [Iporekaet 1Mo 3amoBeIHUKY B CEBEPHOM U CEBEPO-3alaHOM HaIlPaBICHUH.

[To TeppuTOpuu 3amOBEAHHUKA MPOTSHKEHHOCTh — 45,31 kM, miomans Oaccelina — 432,48 km?,
CpenHuil yKIoH — 29%.

HawnGonee kpylmHBIMU NMPUTOKAMU B 3alOBEIHUKE SIBISIIOTCA peku Yepnymka (5900 m), ITomosa
(6400 m), be3pimsaka (6200 M), Kamenymka (12 600 m) u Jlenucosa Kyunxa.

Pexa Bonpmoii TyprycyH — neBblii 00pa3yromuii MpuTok peku TyprycyH — KpPyIHOTO IPaBOro
nputoka p. byxrapma. beper nauano Ha Beicote 2089,7 M u3 amduTearpa oOUIMPHOTO IUPKA HA CTHIKE
xpeodToB MBanoBckuit u Typrycynckuit (Uepnsiit ¥Y3en), popmupysick crokamu Bepxue-TyprycyHckoro
03€PHOI0 KOMIUIEKCA, COCTOSAIIETO M3 HECKOJbKUX KAaCKaIHBIX TOPHBIX 03€p Pa3IMYHOW BEIMYUHBI U
IIPOUCXOKACHHUS.

[TpOTSHKEHHOCTh 0 TEPPUTOPUH 3amoBeqHuka — 48,36 kM, miomnaas Oacceiina — 230,61 km?,
cpenHu yKIoH — 47%.

Haubonee kpynHbIM NPUTOKOM B CTBOPE TEPPUTOPHUH 3aOBEHMKA siBiseTcs p. bapcyk.

Pexa Mausiii TyprycyH — npaBblit 00pa3ytomuii mputok peku TyprycyH. bepet Hauaso ¢ 3anagHoro
ckioHa TyprycyHckoro xpe6ta Ha BeicoTe 2040 M HaJ yp. M., IPOTEKAET B FOTO-BOCTOYHOM HAMPABICHHH.

[TpOTsHKEHHOCTH 10 TEPPUTOPHH 3amoBeaHuKa — 18,36 kM, momaas O6acceitna — 100,48 km?, cpen-
HUM yKII0H — 43%.

KpynHbeIM npuTOKOM B 3alIOBEIHUKE SIBISIETCS p. TaTapka.

MaxkcumanbHbIe pacXo/Ibl BOJIbI U MPOAOKUTENBHOCTE TIOJIOBO/IbS 3aBUCST OT BEIMYHHBI CHETO3a-
M1acOB, aMIUIUTY/bI BHICOT, pa3Mepa IUIoLIaInd U HKCIO3UIMH Bogocbopa. IlonoBonbe, Ha 101110 KOTOPOTO
npuxoautcst 10 80% rogoBoTo CTOKA, HAOIIOAAIOTCS B TICPBOM — BTOPOI JIeKa1ax Masi, IOATOMY MaBOJOK
IIPUYpPOYEH K Mal0—HIOHI0. B cpenHeM ero nponomkurenbHocTh u3Mensercs or 100-120 no 140 nueit.

MuHUMalIbHBIE PAacXObl BOABI HAOMIONAIOTCA B KOHIIE 3UMHET0 Mepuojia Mepes HadyajaoM CHEro-
tassaus. [[pooIKUTEeIbHOCTS MEKEHHOTO Tieproa konebnetcs ot 220 mo 250 aaeit. MexeHb HacTyTa-
€T B HOsIOpe M MPOJ0KAETCs 10 MapTa.

3UMHHIA PEXUM PEK XapaKTepHu3yeTcsl KpaitHel crnoxHocThio. O0pa3oBaHue 3a0eperoB Ha peKax
OTMEYaeTcs B CPETHEM B KOHIIE OKTSOPsI. 115 HU30BbEB ITIaBHBIX U CPEAHUX PEK 3aTIOBETHIUKA XapaKTePHBI
paHHee HACTYIUICHHE JIeIOCTaBa U MO3HEE BCKPhITHE. B BEpXHUX 4acTAX 3TH PEKU 3aMep3ai0T MO3KeE
Y BCKPBIBAIOTCS paHbIle. BBIXOIBI TPYHTOBBIX BOJ CITIOCOOCTBYIOT 00pa30BaHUIO Hajeneil. MomHoCTh
JIEI0BOTO TIOKPOBA HapacTaeT K Hadally — cepeauHe MapTa. [IpoomKUTeIbHOCTD JIeJ0CTaBa Ha peKax
rxonieosrerest ot 110 no 200 mHeid.

[TpomomKuTETFHOCTS BECEHHETO JIe0X0/1a BapbupyeT oT 8§ no 47 aHeil. B mecrax HanOoIbIIETO
CTECHEHMsI pyciia HaOI0OAAI0TCs 3aTOpbl. TepMHUUECKHil peuM peK XapaKTepU3yeTcsl 3aBUCHUMOCTBIO
TEeMIIepaTyphl BOABI OT BBICOTHl MECTHOCTH U BIIMSIHUSI TUTIOB TUTAHUSI.

Kak Bce pexn Boctounoro Kazaxcrana, Bobl pek 3amoBeIHUKa MPECHbIE, IO COCTaBy THAPOKapOO-
HatHbie. O0mas MuHepanu3anus koneodaercs ot 50 mo 150 mr/n, HanOGonbIel BEIMYUHBI JOCTUTAET B
MEKEHHBIN EPUO/I.

ITo BonmopasnenbHON yacTu MBaHoBckoro u TyprycyHCKoro XxpeOTOB Ha ydyacTKaX aJIbIIUHCKOTO
penseda B mcrokax pex bemoit YOwi, bompmoro m Mamoro TyprycyHa W MX TPUTOKOB HMEETCS
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3HAYUTEIILHOE KOJIMYECTBO HEOOJNIBIINX IO IUIONIAJM BOJHOTO 3€pKajia TOPHBIX O3€p JIEIHUKOBO-3PO-
3HOHHOTO U JIEAHUKOBO-aKKyMYJIATUBHOTO IPOUCXOKIEHUS, 3alPyAHOTI0 ¥ IPOTOYHOTO THUIIA.

[Tutanue B OCHOBHOM cHeroBoe. HanOomnpIuii ypoBeHb MOJHATHS BOIHOTO 3€pKajia JOCTUTACTCS
B IIEPUO/I JIETHETO TasiHUS CHETOB B BojiocOope o3ep. Bona npecHast, ¢ MoJIHBIM OTCYTCTBUEM UJIU OYEHb
HU3KOW CTeNeHbI0 MuHepaian3anui. DayHa OONBITMHCTBA 03€p MPEACTaBlIeHa BOJHBIMU HACEKOMBIMHU
u opranuzMamu. Toiapko B HHXKHEM 03epe BepxHe-TyprycyHCKoro koMIjiekca OTMEYEHO MPUCYTCTBUE
xapuyca.

Hau6onee BbICOKMI ypOBEHb B I0JIMHAX 3aHUMAIOT KapOBBIE 03epa, 00pa3yromuecs B yIiIyOoIeHusx
NOAHOKUH KapoB. MIMeroT 3HaunTeNbHYI0 ITyOuHy — cBbiie 30—50 M. CaMbIM OOJBIINM TIO TIOLIAN
sBIsieTcs: 03epo UepHoe, pacnonokeHHOe B UCTOKax p. bombioit Typrycyn — 1,5 km?. CTok U3 03ep
B HEKOTOPBIX CIIyYasiX OCYIIECTBISETCS B BUJE MEPEIMBOB M BOJOIMAIOB Yepe3 CKaTUCTBIH MOPOT —
pureib 1100 yepe3 IpeHax MoJ MOPEHHBIM BaJIOM, PACIOI0KEHHBIM Ha KPAlO PUTEIIs.

MHorue MOpEeHHO-3aNpyIHbIe 03epa UMEIOT IUIOIIAAb akBaTopuu cBbiie 1 kM2, Camoe OoJbiioe
03€po ITOTO THIA pacojomkeHo Ha TyprycyHckom xpedrte, ero miomans 1,8 km?. Hanbonee xapakrep-
HBIMH U >KMBOITMCHBIMU U3 HUX sABIstOTCs 03epa Kenposoe u IllepOakoBa. Mx Gepera mo MOpeHHOMY
BaJIy OKPY>KE€HBI T'YCTON XBOMHO-JIMICTBEHHUYHOM JIECHON PaCTUTEIBbHOCTBIO.

O3epa JOHHBIX MOPEH, 00Pa30BaBIIUECS B UX YIITYOJICHUIX, OOBITHO MEIIKOBOIHBI, UMEIOT ITOJIOTHE
Oepera. [Tnomnianp akBaropuu MeHee 1 km?. O3epa 3TOro THIIA Yallle BCEro MPOTOYHEIE.

B o3epax xpaHaTcs 3HauMTeNbHBIE 3amackl BoAbl. [1o pesynpraram mpomMepoB, IPOBEACHHBIX CO-
tpyaaukamu I'Y «Kascenesammray KUC MBJ] PK, B 03epe KenpoBoe 00beM BozbI paBeH 565,7 ThIC M?,
B 03epe [llepOakoBo — 724,6 ThIC. M?, @ 3TO HE caMble KPYITHBIC O3€pa.

Ponp moazeMHBIX BOJ B MTUTaHUU THAPOrpaduUecKoi CeTH pailoHa HEBEJIHKa.

B 3anoBegHuKe MHUPOKO Pa3BUTHI MOI3EMHBIE BOJIBI B TPEIIUHOBATHIX KOPEHHBIX OPOJAX U TPyH-
TOBBIE BOJIbl YETBEPTUUHBIX AJUTFOBUAIBHBIX U JIETHUKOBBIX 00pa30BaHUM.

OOunbHBIE TPYHTOBBIE BOABI MMEIOTCS TOJIBKO B UYETBEPTUYHBIX OTJIOKEHUSX PEUHBIX JOIHMH U
MEXTOPHBIX BraauH. M3 maneo30ickux nopoa Hanbosiee BOJOHOCHBI TPAHUTOUIBI.

OO6nacTi TUTaHMs IOJ3EMHBIX BOJ COBMAJIAIOT C OOJACTSIMH UX IUPKYIAUUU. [ TTaBHBIM HCTOYHH-
KOM TIUTaHUs SBJSIOTCS aTMochepHble ocanku, cocTaistomue 10 1500-1800 mm B rox. Pasrpyska
MIPOUCXOAUT B BUEC MHOTOYMCIICHHBIX POJHHKOB, MOUYaXXWH, 3a00JI0ueHHOCTeH. HampaBinenue noroka
MOJHOCTBIO OTpeNeNseTcss peabe()OM MECTHOCTH U OPUEHTHPOBAHO B CTOPOHY APO3UOHHBIX BPE30B.
MonHOCTh MOTOKA OTpenesieTcs ITyOnHOM pacpOoCTPaHEeHUs TPEIIMHOBATOM 30HBI.

[To xumMu4ecKkoMy COCTaBy MOJ3EMHbIE BOABI OYEHb NMPECHBIE U MPEUMYIIECTBEHHO THapoKapOo-
HaTHBIC, HATPOBBIC, PEXKE KAJBIIMEBBIE M MAarHUEBHIE, C BEICOKUM COZIEp)KaHHEM Cyilb(]aToB, Oorarsie
KPEMHEKHCIOTON U TUAPOOKUCIIAMH JKelle3a; TI0 Ka4eCTBY YHMCThIE, IPO3payHble, Oe3 3amaxoB, 0e3 ra-
30BBIX BBIJIEICHUI, ¢ MUHepanu3anueit 1o 0,2 /1, npuroassl s nutba. Ocoboe MEecTo 3aHUMAIOT
MUHEpaTu3UpoBaHHbIe BOJbI. K TakuM BomaM B 3amoBenHUKe oTHOcUTcs Kokeyiickoe nposiBieHue pa-
JIOHOBBIX BOJI, PACIIOJIOKEHHOE Ha 3arnaJHoM ckioHe Kokcylickoro xpedra ¢ coaep:kaHueM pajoHa J10
10 sman/mm’.

BonoTHple ydacTku 3aHUMAIOT HE3HAYUTENBHYIO YaCTh 3aoBeAHUKA. [I[puypoueHbl B OCHOBHOM K
PaCIIMPEHHBIM U TOJIOTUM, ¢ HU3KMMHU TTOMMaMu, ydacTKaM JoiuH pek benas u Uepnas Yo6a, Manbiid
TyprycyH, Tie OHM pa3BUBAIOTCS Ha aJUTIOBUAIBHOM peibede U MOMydYaroT OCTOSHHYIO TOANUTKY OT
ITPYHTOBBIX U TIOBEPXHOCTHBIX BOJI.

He6onpmue no miomniaay 3a007104€HHbIE YYaCTKH BCTPEUAIOTCS B YCIOBHSIX JISTHUKOBOTO aKKyMY-
JSTUBHOTO penbeda B MOPEHHBIX BIAJMHAX, a TaK)Ke IO TUIOCKUM BOJIOpa3/ielaM U BIOJIb MOJHOXKHIMA
CKJIOHOB Ha Teppacax MpOoJIIOBHAJIbHBIX HIIEH(OB.

Bricokoroproe BepxoBoe 60moto ['yias0uiie, pacmnonoxkeHo Ha abcomoTHO BbicoTe 1870 M 1 mpo-
cTUpaeTcs 1o Bogopasaeny UepHoyOouHckoi cemnioBunbl Ha 45 kM npu mmpuHe 600-800 m. bonoto
“MeeT BOJOCIHB B UCTOKU YepHoit YObI u p. bapcyk. SIBnsercs mo miomaay caMmbiM OOIBIIMM Ha 3a-
naJHoM AJITae U YHUKAJbHBIM IS 3al10BEAHUKA IPUPOIHBIM OOJIOTHBIM KOMILIEKCOM.

Bopa urpaer BakHy0 poib B XKM3HHU JPEBECHBIX U KyCTApPHUKOBBIX IOPOA, OHA PAaCTBOPSET MU-
HepaJbHbIE BELECTBA ITOYBBI, yUAaCTBYET B (DOTOCHHTE3E, TPAHCITUPALIUH, SIBISETCS COCTABHON YaCThIO
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KJeTku. Bmecrte ¢ Bonoil pacteHust NOoTpeOIsitoT MUHEpaJIbHbIE TUTATEIbHbIE BEIIECTBA, HEOOXOIUMBbIE
Ui kU3HU Jeca. OTaaBasi yepes JMCTOBYIO IOBEPXHOCTD BIIAry, IEPEBbsl PEryIUPYIOT CBOM TeMIiepa-
TYpHBIN pexxuM. Boza BXOAUT B cOCTaB KJIETOK U TKaHEN KUBOTHBIX M pacTEHU, IOUYBBI, aTMOCQEPHI,
B 3aBHCHUMOCTHU OT €€ COCTOSIHMSI M KOHIIEHTpPALlMU MU3MEHSET TeMIIeparypy BO3JyXa U MOYBbI, JEJIAeT
JOCTYIHBIM Ul pACTEHUN NMUTATENbHbIE BEILIECTBA, OCIA0SET COMHEUHYIO paJualliio, YyCHINBAET WIH
3aMeJUISIeT MIPOLIECChl pOCTa U pa3BUTHS Jieca.

Ho u nec BiusieT Ha KOIMYECTBO BJIATU U XapakTep ee pacnpeaeneHus. Hax necom Bo3nyx Bcerna
BJIQXKHBII, KOHJEHCalMs BOASHBIX MapoB Oousblie. [Ipu paBHOMEpHOM pacIipe/ielIeHUH JIECOB 110 BOJIO-
cOOpHOMY OacceifHy ¢ yBelTUIeHHeM JIeCHCTOCTH 10 40% MOBEPXHOCTHBIN CTOK YMEHBIIIACTCS. Y YCHBIC
JI0Ka3aJM, YTo JIeC YBIAXXHSET KJIMMAaT U MOYBY U BBICYIIMBAET 00J0Ta U MOAMNOYBY. Jleca BBIMOIHSIOT
BOJIOOXPAHHYIO U BOAOPETYIUPYIOIIYIO POJIb, CHUKAOT NAaBOJKU U IPEAYTIPEXKIAt0T HaBOiHEHUs. Peku,
MIPOTEKAIOLINE CPEIU JIECHBIX MAaCCHUBOB, KPYIIbIM T'OJl UMEIOT JOCTATOYHOE KOJIUYECTBO BOJBI, B TO
BpeMsl Kak pekr Oe3JIeCHBIX pallOHOB BECHOM BBIXOIAT M3 OEpEroB, a B JIETHEE BpeMsl MepechixatoT. B
TOPHBIX YCIIOBUSIX JIEC MPEAOXPAHIET CKJIOHBI OT pa3pylleHus IOTOKaMU BOJIbl. B BeceHHee BpeMst cHer
B Jiecy TaeT MeuieHHee. OOpa3oBaBIIasCs Biara MPOHUKAET B TIOYBY H ITOTIONHSET TPYHTOBBIE BOJIBI, a
IPYHTOBBIE BOJIbI B CBOIO OYEPEb SIBJISIOTCS MCTOYHMKOM PAaBHOMEPHOTO MOIOJIHEHUSI BOJOW TOPHBIX
PEK U 03ep, T.€. ECTh Jieca UMEIOT HECKOJIBKO (DYHKIMI: BOJOOXPaHHYIO — 00€CIIEYUBAIOT HENPEPHIBHOE
1 paBHOMEPHOE MOCTYIJIEHUE BOJIbI B BOAOEMBI; BOJOPETYJINPYIOLIYIO — IPEJOTBPAIIAl0OT HABOAHEHHUS
1 3a00JIaYNBAHIE; 3ALIUTHYIO — PEAOXPAHSIOT TIOYBY OT BOJHOW PO3UH U HEOIATONPHUATHBIX MOCIIEI-
CTBUH aTMocepHbIX ocakoB. [IpociexnBaercs TeCHast CBA3b MEX/Ly BOIHBIMH PECYPCAMHU U JIECHBIMU
9KOCHCTEMaMHU.

Ku3zHb 1 X034HCTBEHHAs! AEATEIBLHOCTh YEJIOBEKAa CBS3aHBI, MPEXKJE BCEro, ¢ MPEeCHbIMU BOJa-
MU, KOTOpPbIE UCTIOIB3YIOTCS B OBITY, AJIsl HY>K]l IPOMBIIIJIEHHOCTH U CEJIbCKOTO XO3sHCTBA. [ 1aBHBIMU
HCTOYHMKAMH YIOBJIETBOPEHUS NOTPEOHOCTEN B BOJIE OCTAIOTCS BOJIbI PEK, 03€P U TPYHTOBBIE BOJIBI.

OrpaHu4eHHOCTh U HEPABHOMEPHOE pacCIpe/Ie]IeHHe PECYPCOB MPECHBIX BOJ M0 3€MHOW MOBEPX-
HOCTH, pacTyIlee 3arps3HeHUE TIOBEPXHOCTHBIX U MOJ3EMHBIX BOJI, CHIDKEHHE CIIOCOOHOCTH BOIOEMOB
K CAaMOOYHIIIEHUIO — BCE 9TO COCTABJISIFOIINE TII00ATBHOU pecypCcHOU MpoOiemMbl yenoBedecTBa. OCHOB-
HOW ITyTh MPeoposIeHusI AeuIuTa BOABI — pallHOHAILHOE HCIIOJIB30BaHUE, OXpaHa U 3a00Ta O BOAHBIX
pecypcax.

[TpupomHbIe pecypchl — 3TO CPeACTBa K CYIIECTBOBAHHIO, 0€3 KOTOPHIX YEIIOBEK HE MOXKET JKUTh H
KOTOpbIE OH HaXOJUT B npupozae. OHU AAIOT HaM MUY, OAEXKIY, KPOB, TOIUIMBO, SHEPTUIO U ChIPbE IS
paboThI MPOMBIIITIEHHOCTH, TTO3TOMY HEOOXOIUMO OepekHO 00pamaTbes ¢ MPUPOTHBIM OOTaTCTBOM.

["apMOHUYHOE COTPYAHMYECTBO 4YEJIOBEKa C MPHUPOJOH, €ro pa3yMmHas OOIIECTBEHHas JEATENb-
HOCTb, KOTOPasl PETYIUPYET U KOHTPOJIUPYET OOMEH BELIECTB MEX/1y IPUPOAON U OOIIECTBOM, CTAJIU B
COBPEMEHHYIO 3110XY OJHOW U3 aKTyaJIbHEHIINX 3aj1ay.
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WATER RESOURCES OF WESTERN-ALTAY STATE NATURAL RESERVE
AND THEIR VALUE FOR FOREST ECOSYSTEMS

N. V. PREMINA

RSI “West-Altai State Natural Reserve”

Summary. In the article the water resources of 3anajHo-anraiickoro state natural reserve are described their
connection and value fo the forest planting.
Keywords: hydrographical network, river, lake, bog, forest, natural resources.
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VIIK 556.31

KAUECTBEHHASI XAPAKTEPUCTHKA IOA3EMHBIX BOJI
IIYYUHCKO-BOPOBCKOM KYPOPTHOM 30HBI
U UX UCITIOJIb30OBAHUE ITPU PA3BBUTHUHN
TYPUCTCKOT'O KJIACTEPA

E.A. IIATOB*, I A. [IITOBA ?, ®@. )K. AKHAHOBA ?

' AO «Kokierayckne MuHEpaabHBIC BOIBD), T. Kokmieray (Kasaxcran); pyatov@yandex.kz
2MHK «Acranay, . Hyp-Cynran (Kazaxcran)

AnHoTaums. PaccmarpuBaercs kauecTBO noja3eMHbIX BoJl LIlyunHcko-bopoBckoi KypopTHOM 30HbBI B CpaB-
HEHUH C KPUTEPHUAMH (DPU3HOIOTHYECKON TMOJHOLEHHOCTH MUTHEBBIX BoOA. lIpuBomwTcs omucaHwe JedeOHBIX
MUHEpaJbHBIX BOM. JlaroTcst peKOMEHJaIMK 0 MCIIONB30BaHUIO TTOI3EMHBIX BOJ JUIS TMUTHEBBIX U JIEUEOHBIX
nenei.

KuroueBsie ciioBa: [l[yanHcko-bopoBckas KypopTHas 30Ha, POIHUK, CKBaKHHA, TIOA3EMHAs! BOJIa, KAYeCTBO
BOJIBI, TUTHhEBAS BOJIA, JIedeOHAas BOJA, PaJIOH, eHTepHii, ((N3MOIOTHIECKH TTOTHOTICHHAS TUTheBas BOJA.

NurtencuHoe paszputue Lllyunncko-bopoBckoit kypoptHoit 306! (IIIBK3) B kauecTBe pecmyoOnu-
KaHCKOM M MEXIyHapOIHOM 3ApaBHULIBI TPeOyeT pellleHus: BOIpoca MO 00ECHEeUEHUIO OTIbIXAIOUINX
KauecTBEHHOW nuTheBoi Bomon. Ha tepputopun LIIBK3 numerorcs mpecHble 03epa, peuku, pydbH, poj-
HUKH, JEHCTBYIOT JIOKaJIbHbIE BOJ103a00pbl. KauecTBO 1 6e30macHOCTh BOJ MOCTOSHHO M3yYaluCh IpU
MHOTOYHCIIEHHBIX HCCIIETOBAHUSX, TPOBOJUMBIX C LIEIBIO XO3SICTBEHHO-MUTHEBOTO U OaIbHEOIOTH-
YECKOTO BOJIOCHAOXKEHHsI CAaHATOPUEB, O30POBUTENIBHBIX KOMIUIEKCOB, JETCKHX O030POBUTEIBHBIX
IIEHTPOB, OTEJICH, TOCTUHHII, TYPUCTCKUX 0a3, mecHudecTs [1, 2]. B Takux paboTtax B OoJbliell CTeTICHU
paccMaTpUBaIUCh BOPOCH O€30MIaCHOCTH BOJIbI M €€ COOTBETCTBHSI CAHUTAPHBIM HOPMaM Ha MUTHEBbIE
BOJIbl. BOompocChl MOMHOIIEHHOCTH MUTHEBO BOJIBI, MTOJIb3bI €€ XUMUYECKOTO COCTaBa ISl 30POBbsI YEIO-
BEKa OCTaBaJUCh 0€3 BHUMAaHMs. YCTAaHOBUTH Pojib npupoAaHbix Boa IIIBK3 mis ykpernienus 310poBbs
MECTHOTO HACEJIECHHUS, OTBIXAIOIINX U TYPUCTOB SIBIIIETCS B HACTOSIIMI MOMEHT aKTyaJlbHOM 3a/1auei.

VYyenue o pU3NOIOrHIeCKON TOTHOIICHHOCTH MMUTHEBOM BOJIBI PA3BUBACTCS ¢ cepenuHbl XX BeKa
[3-5]. K kputepusm pu3noiorndeckoi MoJTHOIEHHOCTH MUTHEBOM BOABI MOYKHO OTHECTH ONITUMAJIBHBIC
MoKa3aTesd MUHEpaJM3allud M KECTKOCTH, Halliyhe B BOjAE OWOJIIOTMYECKHU AKTHBHBIX MakKpo- U
MHUKPO3JIEMEHTOB, TOHWKEHHOE COZIepKaHUe B BOJE JeHTepusl.

3ajgadeil HaCTOSINIEH CTAThbU SIBUJIOCH MPOBEJACHUE aHAIM3a KayecTBa MOJ3EMHBIX BOJ, pacIpo-
crpaneHHbIX B II[BK3, mpenMyliecTBEHHO TPENIMHHBIX BOJ, SBJISIOMIMXCSA OCHOBHBIM HCTOYHUKOM
BoocHaOkeHus. B pabore mcnonb3oBanuch Matepuaibl, coopanapie MHK «Actana» B pamkax ro-
cynapctBeHHOUM mporpamMmbl BR05236529 «KommiiekcHas onenka skocucteM lllyunHcko-bopoBckoit
KypOPTHO# 30HBI C OMPEeICHUEM IKOJIOTHUYECKON HArpy3KHu B LENSIX YCTOMUNBOTO MCIOIb30BAHUS pe-
KPEAIMOHHOTO MOTEHIINATIAY.

KauecTBo TpemmuHbIx noa3eMHbIX Boja Ha Tepputopuu LIIBK3 onpenensercs npupoaHbIMU U TEX-
HOreHHBIMU (akTopamu. K mpupoaHsiM GakTopam OTHOCATCS T€0JIOTHYECKOE CTPOCHHE, JINTOIOTHYE-
CKUI U MEXaHMYECKHUI COCTaB BOJOBMEIIAIONINX ITOPOJ U TIOYB, KIIUMAT, K TEXHOTEHHBIM — HapyIICHHUE
€CTECTBEHHOTO MMOTOKA MOA3EMHBIX BOJI B PE3YJIbTATE€ CTPOUTENHCTBA PA3IMUHBIX COOPYKEHUM; BEIOPO-
Chbl BPEJIHBIX BEILIECTB B aTMOC(hepy MpeANnpUsTUIMHU, KOTEIbHBIMU, aBTOTPAHCIIOPTOM; ciaboe pa3BU-
THE IIEHTPAJIN30BAHHOTO BOJOOTBEICHUSI.

Xumuyeckuii cocmas nod3emuvix 600. BenymuMu TeOXUMHYECKUMHU MPOIECCaMH Ha U3y4aeMOM
IUIONIA/IA SIBJISIIOTCS BBIIIENAUMBAHUE U PACTBOPEHHE MUHEPAJIbHBIX BELIECTB U3 MOPOA O0CaJI0YHO-
MeTaMOp(UYECKOr0 M MarMaTUu4eCcKoro MPOUCXOKICHHUS C UX MUTpalliel B BOJHBIX MOTOKax. BogHomy
BbIIIIEJIAYMBAHUIO TIOABEPratOTCs aJIFOMOCUIMKATHbIE TPAHUTOTHENCOBBIE, BYJKaHUYECKUE, CIIOAUCTO-
KPEMHUCTBIE U N3BECTKOBO-0JIOMUTOBBIE ITOPOJIbI, @ TAKXKE CKAPHOBO-METACOMATUYECKHUE aCCOIIUAINH,
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oOoraieHHble CynbpuIamMu MeTauioB, 6apuToM, GTOPOM, YPAHOM, paHeM B MPOAYKTaMU HX Pauo-
aKTHBHOTO pacraga. OHu 1 GOPMHPYIOT €CTECTBEHHBIN THAPOTEOXUMUIECKHN (DOH TOA3EMHBIX BO/I.

OTtMmeuaeTcs npsiMasi THAPOXUMHUYECKAs! 30HAJIbHOCTh MOA3EMHBIX BOJ. [ pyHTOBBIE BO/IbI, KOTOpBIE
BBIXOJISIT HA JTHEBHYIO ITOBEPXHOCTH B BHJIC POJHUKOB, OTHOCSTCS TPEUMYIIIECTBEHHO K YIBTPAIPECHBIM,
MIPECHBIM U B MEHBINEH CTENEHH K YMEPEHHO MPeCHBIM. JKeCTKOCTh yIBTPANPECHBIX BOA U3MEHSETCS
or 0,3 no 0,7 Mr-skB/i, comepkaHue Kaibllusi B Bojae coctaisier 4—10 mr/m, maraus 0-2,4 mr/m.
XKectrocTh IpecHBIX BOa m3MeHsieTcst oT 0,9 1o 5,9 Mr-skB/i1, cofepkaHue KalblHs B BOAC COCTABIISCT
10-60 mr/n, maraust — 1,2—41,3 mr/m. I1o KeCTKOCTH, COASPKAHNIO KaJbIMI U MarHus YJIbTpanpecHbIe
BoJibI B 100 % poaHMKOB 1 ipecHble Bobl B 70 % pOAHUKOB HE OTBEUYAIOT KPUTEPUSIM (PU3HOIOTMYECKOM
MIOJIHOLIEHHOCTH NHUTHEBOU BOJbI. JKECTKOCTh YMEPEHHO NMPECHBIX I'PYHTOBBIX BOJ COCTaBIsET 5,2—
6,5 Mr-0KB/J1, cOfIepKaHNe KaJIbIUs TOCTUTaeT 66 Mr/i, Maraus — 23—-39 Mr/i. YMepeHHO MpecHbIe BOIBI
MOYXHO OTHECTH K ()U3HOJIOTHYECKU TIOTHOIICHHBIM MTUTHEBBIM BOJIAM.

TpemuHHbIE BOJIBI, 3aJIETAIOIINE HIKE TPYHTOBBIX BOJ, IO MUHEPAIN3AIUN OTHOCSTCS K MTPECHBIM
¥ YMEPEHHO MPECHBIM ¢ MuHEepanu3amuei ot 0,2 mo 0,98 /i1, peako K COTOHOBATHIM ¢ MUHEpATH3aIHen
1,2-1,5 r/m.

[TpecHbie Boapl ¢ MUHEpanu3anuei 10 0,5 /71 pacpocTpaHeHbI B OCHOBHOM B IICHTPAJILHOW YaCTH
IFK3, Ha BO3BBINICHHBIX yYacTKax penbeda. YMEPEHHO MPECHBIC BOABI ¢ MUHEpalu3anueid Oolee
0,5 r/n mpuypoueHs k 6acceitnam o3ep Karapkomns u Yibker [11abakThl, pacipoCcTpaHeHbI B TOHMKEHHBIX
yudacTkax penbeda mo nepudepun LLIBK3. ComonoBarsie Boasl ¢ MuUHEpanu3amuei ot 1,2 1o 6,4 r/n
BbIsIBJIEHBI B ceBepHOM yactu [IIBK3 u npuypoueHs! k 10maneo30icKUM METaMOPPUUECKUM OpOJaM.
Paccomel ¢ Munepanu3zanueit 10 67—108 /1 IMEIOT He3HAYUTETHFHOE PACIPOCTPAHECHUE B pallOHE 03epa
Maii6ansik. Ha Cuneropckom yuactke bopoBckoro mocra Ne9 muHepanuzanusi TPEIMHHBIX BOJ C
m1youHol yBenmmauBaercs ot 0,3—0,9 mo 54,5 r/m.

[IpecHble Mox3eMHbBIE BO/IBI 30HBI TPEIIMHOBATOCTU TOPHBIX MOPOJ XapaKTEPU3YIOTCS CIIOKHBIM
AQHUOHHO-KaTHOHHBIM COCTaBOM, OTHOCATCSA K XJIOPUIHO-CYIb(PaTHO-TUAPOKAPOOHATHBIM MarHueBO-
HaTPUEBO-KaJIBIIMEBBIM BoZiaM. JKeCTKOCTh MPECHBIX BOJ M3MEHSIETCSI OT 1,2 110 4,6 MT-9KB/JI, COAICpKAHKE
Kaipims coctaBisieT 10-98 mr/n, maraus — 622 mr/i1. [IpecHbie BobI M3 OOIBITMHCTBA CKBAYKHH MOYXKHO
OTHECTH K (PU3HOIOTHUECKH MTOJHOLIEHHBIM BOJAM.

YMepeHHO MpEeCHbIE BOABI M0 XUMHUYECKOMY COCTaBY OTHOCSTCS K XJIOPHIHO-CYIb(aTHO-THIPO-
KapOOHATHBIM MarHHEBO-HATPHUEBO-KAJIbIIMEBHIM. JKeCTKOCTh YMEPEHHO MPECHBIX BOJA W3MEHSETCS OT
3,2 1o 6,5 Mr-akB/J, copepxkanue Kanbius coctapiser 50—129 mr/n, maraus 16—60 mr/n. [lo munepa-
JU3aLUH, KECTKOCTU U COIEPIKAHUIO KaJIbLUS U MarHUsl YMEPEHHO MPECHBIE BOJIbI MOKHO OTHECTH K
(U3NOTIOTHYECKY TIOTHOIICHHBIM TUTHEBBIM BOJIAM.

Conep:xaHue KpeMHHUS B MTOJI3€MHBIX BOZAaX 30HbI TPELIMHOBATOCTH TOPHBIX MOPOJI HE 3aBUCUT OT
MUHEpAJIM3alUA BOABI M Kojebiercst ot 2 go 27 mr/i. ConepkaHue KpeMHHUS B Bojue OOJIBITUHCTBA
nuctounukoB He mpeBbimaeT [1/IK. AHOManbHO BBICOKOE COAEp)KaHUE KPEMHHS B BOJE BBISIBICHO B
paiione Dxonmorndeckoro kowremxka (T. llyunHck), koTopoe coctarisier 27 Mr/II.

st monzemubix Boj LIIBK3 xapakrepHo moBkIieHHOE conepkanue gropa ot 0,67 mo 1,44 mr/m,
Ha OT/AeNbHBIX Bomo3abopax (10,3 % ot olmiero koimyecTBa Bo103a00pOB) coepkanue Ggropa B BoJIE
nocruraet 1,64-3,0 mr/1 (paiion o3epa Karapkoub, 1eue0H0-0310pOBUTENBHBIN KOMITIEKC « OKKETIIEC) ).
Conepxanne 6poma B Boze — 0,054-2,21 mr/n. [IpeBbimenne Opoma B BOJIE BBIIIIE HOPM OTMEUAETCS B
43,7 % npoO.

OO0parmiaer Ha ce0s BHUMaHUE TIOBBIIIICHHOE CONIepPKaHue oa B moa3eMHbIX Boaax 0,08—0,85 mr/n
npu cpenHem conepxannd 0,315 Mr/m, 9to SBIISETCS BEChbMa PEIKUM SIBJICHUEM ISl TIPECHBIX TTO/I3EM-
HBIX BOJI MHTPY3UBHBIX 1TOpoJ]. OIHMH JUTP BOABI MOKET 00€CIIEUNTh CYyTOUHYIO MOTPEOHOCTh OpraHu3-
Ma 4eJI0BeKa B HOJE.

B oTnenbHBIX CKBa)KMHAX BBISIBICHBI HE3HAYUTENIbHBIE KOHIIEHTpaluu cesieHa B Bojze ot 0,002 mo
0,01 mr/im mpu ITIK 0,01 mr/m, cypemser ot 0,002 mr/a o 0,05 mr/n mpu [TAK, paBrom 0,05 mr/n. Otme-
qaeTcsl MOBBIMIEHHOE cojepkanue BaHaaus B Boxe — 0,04—1,4 mr/im npu T1IK 0,1 mr/n. B 67 % npo6
BOZbI coaepkanus BaHaaus npespimator [TJIK pist nuTeeBbIX BOI.
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[Ipaktuuecku Ha Bceit Teppuropun [IIBK3 momzeMubie BOibl OTHOCSTCS K C1a003aIIUIIEHHBIM OT
3arpsizHenus. CopepkaHue HUTPATOB B TPEIIMHHBIX Bojax u3MeHseTcs ot 0 1o 185 mr/n. B ucrounnkax
BO/IbI, YIAJICHHBIX OT XO3SHCTBEHHBIX IMOCTPOEK, KOHIIeHTparuu HUTpatoB 0,1-4,4 mr/in. Bomee Beicokne
KOHIIEHTpaIMi HUTPaToB — 9,3—44,3 mMr/n u 6oyee OTMEUYCHBI B CKBa)KMHAX, PACIOJIOKEHHBIX B Hace-
JICHHBIX IYHKTaX, JIECHUYECTBAX, CAHATOPHUSX, OTEISAX, 030pPOBUTENbHBIX LIeHTpaX. [lo pe3ynbraram
MacCOBBIX OOCJIEIOBaHMI BOI03a00POB yCTAHOBIEHO, YTO TUIOMIAJHOE 3arpsi3HEHHE TOI3EMHBIX BOJ
COEIMHEHUSIMU a30Ta oTMeuaeTcsi B oc. bypabaii, c. Karapkoms, I. IllyunHcke, Ha ocTaabHOU TeppH-
topuu LI[BK3 3arpsi3HeHne BoJ HUTpaTaMy MMEET JIOKAJIbHBIN XapakTep UM NPUYpPOUYEHO K 0ObEKTaM
XO3IHCTBEHHOM JIeITEIbHOCTH YEIOBEKA.

Paouonoeus. Tepputopus LIIBK3 pacnonokena B mpenenax MoTeHIIMAILHO PaIH0-IKOJIOTHUECKU
omacHoi 30He A-IV manmmadTHO-reoxmMudeckoro 61oka A, Bxozsmero B CeBepo-Kazaxcranckyro
YPaHOBOPYAHYIO TTpoBHHIMIO [6]. JlanmmadTHO-reoxuMudeckuii 6ok A oxBareiBaeT CeBepo-Kazax-
CTAaHCKYI0 BO3BBIIIEHHOCTb, B T'€0JIOTMYECKOM CTPOCHUM KOTOPOM NMPUHHUMAIOT y4acTHU€ I'pPaHUTHBIE
MacCHUBBI M YIJIEPOAHO-KPEMHHUCThIE KOMIUIEKCHI IOPOJI C MOBBIIIEHHBIMU KOHILIEHTPALMSIMHU ypaHa U
Topus. Ilo JaHHBIM PagUOIOTMYECKUX UCCIENOBaHUM, MPOBEAEHHBIX B Pa3IMYHbIE TOJbl, IOJ3EMHBIE
BOJIbI OJ10Ka A XapaKTepU3YIOTCS TIOBBIICHHBIMHA KOHIIEHTPAIMSIMH ypaHa-238, panus-228, Topus-228,
cBuHIa-210, momonwusi-210, pagona [7]. B Tabnuie npuBeaeHb! U pUMEPA TaHHBIC 110 COJEPIKAHUIO
PaaMOHYKINIOB B TpeuMHHbIX Boaax [I[BK3.

ConeprkaHue IPUPOIHBIX PAIHOHYKIUIOB B TIoa3eMHbIX Boaax II[BK3, bx/n

CKBayKHUHBI Cy;ﬁgf:faﬂ Cyhérff_ﬂaﬂ Csunen- | Pagon- | Panuii- | Paguii- | Topuii- | Ypan- | [lononuii- | KPb
AKTHBHOCTS | AKTHBHOCTS 210 222 228 226 232 238 210

YB 0,2 1,0 0,2 60,0 0,2 0,49 0,6 3,0 0,11 1,0
558 1,38 0,34 0,24 248 0,02 0,04 <0,6 1,2 0,046 1,88
560 4,05 0,84 0,28 445 0,06 0,14 0,018 | 1,04 0,027 2,65
300-/1 0,14 0,1 0,29 401 0,07 0,008 | 0,21 2,12
561 0,29 0,07 0,1 0,02 0,01 <0,6 0,17 0,02 0,35
5507 0,54 0,3 0,21 260 0,06 0,012 | 0,66 1,71
2007 0,53 0,2 0,2 197 0,03 cinensr | 0,52 1,53
2407 0,78 0,25 0,067 0+0,05 0,02 0,008 | 0,34 0,056 0,55
2607 0,30 0,14 0,14 183 0,12 cinensr | 0,21 1,22
1707 0,15 0,13 0,02 0,017 | cmemsr | 0,32 0,27
7,9 0,51 2,22 0,19 335 0,04 0,24 0,22 1,04 0,09 3,14
152 0,36 0,62 0,038 547 0,03 0,02 0,008 1,74 0,014 1,09

[Tonzemusbie Bonbl I[BK3 xapakTepu3yroTcs MOBBIIEHHBIMU COACPKaHUSAMM paJioHa B BOJIE, B 66,7
% ckBaxxuH k03P PuireHT paguaonHoi 6ezonacunocty (KPB) mpeBsiaeT HOpMaTUBbI 17151 MUTHEBBIX
BOJI, B 77,7 % CKBa)XuH oTMeUaeTcs npeBbiiieHue anbQa-akrusHoctd HopM [T/IK u B 55,5 % ckBakun
OTMeUaeTcs MPEBHIIIICHUE YPOBHs BMemaTenbcTBa (Y B) mo cBunIry-210.

H3zomonmuwiii cocmas. VI3ydeHne W30TOITHOTO COCTaBa BOAHBIX 00BEKTOB OCYIIECTRISLIOCH Harmo-
HaJbHOM Taboparopuelt «Acranay» Hazapb6aeB Yuusepcurera B 2015-2016 rr. [8]. U3yuanucek oOpa3iibl
BOJIbI JIETHUX U 3UMHHUX OCAJKOB, U3 CKBa)KUH, IOBEPXHOCTHBIX BOJOTOKOB M BOJIOEMOB.

Haumenbiias koHUEHTpaLus JeUTEepUsl COAEPKUTCS B CHEroBoi Boae — 133,5 ppm. B Becennei
JIOKJIEBOM BOJIE cofiep kaHue ertepus coctasisieT 142,1 ppm.

B nonzemMHol Bojie conepxanue neirepus uamensiercs ot 134,2 no 141,4 ppm. [Ipuuem cogepkanue
neiiTepuss B MOJ3EMHOIN BOJE YBEIMUYMBAETCS C YMEHBIICHHMEM OTMETKH penbeda, rJe HaXOAUTCS
MCTOYHHK BOJIBI.

B noBepxXHOCTHBIX BOAOTOKaX cojepkanue nertepusi cocrapiser 140,6—-140,7 ppm, uro 61u3K0
K 3HAUEHUSM JIeHTepus B MOJ3EMHBIX BoJaX. JTO sBJICHUE OOBSICHICTCS MUTAHUEM BOJOTOKOB 3a CUET
MOJI3€MHBIX BOJI M OCAJIKOB TEILJIOTO MEPHO/A.

188



MECTOPOXKJICHHE PAJIOHOBBIX BOJ;
TIPOSIBIICHUE PAIOHOBBIX BOI;

MHHEPaIbHBIC BOJIBI
0e3 «crennpuIecKux»
KOMITOHEHTOB U CBOJCTB;

OpOMHBIE PacCOIIbl.

Cxema pacroyoKeHHsT HICTOYHUKOB JIEUeOHBIX MUHEPAIBbHBIX B0/ Ha Tepputopun LI[BK3

HauGonpias koHIEHTpamus JeiTepus oTMedaercs B o3epHoil Boge ot 147,0 no 149.9 ppm, uto
CBSI3aHO C HAKOIIJICHHEM TSDKEJIOro 3JIEMEHTa B BOZIE B IPOIIECCE MCIIApEeHus B MEPBYIO ouepeab Oonee
JIETKOH MPOTHEBOM BOJBI C BOAHON OBEPXHOCTHU B TEIUIBII EPUO rofa.

Jleuebnvie munepanvuvie 600vi. Ha repputopun LLIBK3 BIsiBIEHBI cre Ty OIIEe HANOOIee 3SHAYMMbIe
OanbHEeoIIOrn4YecKye rpymniibl Je4eOHbIX Boa [9]: 0e3 cenndruyeckinx KOMIOHEHTOB M CBOMCTB, JieueOHOe
JIeCTBUE KOTOPBIX OINpENeNsIeTcsl XUMUUYECKHMM COCTaBOM; OpOMHBIE; paZoHOBbIE. MeCTOpOXKICHUs
TeueOHBIX MUHEPATbHBIX BOJI IIPUBEICHBI HA PUCYHKE.

MecTopokaeHne XJIOPHIHO-HATPUEBBIX OPOMHBIX paccoioB MaiibanbIKCKOe pacroNoKeHO Ha
I0r0-3araiHoM nodepexbe ozepa Maiibansik. He skcrutyarupyercs. MuHepanusanusi BOJbI JOCTUTaeT
60—65 1/11, M0 cocTaBy Bo/ia XJIOPHUIHAS MarHUEBO-HATpUEBas. B OTAeNbHBIX MHTEpBAIaX BOAOHOCHON
30HBI TPEIIMHOBATOCTH TOPHBIX MOPOJA MUHEpanu3anus BoAbl gocturana 107 r/m. O6mas KecTKOCTh
Bonbl 185 mr-aks/n. Conmepkanue OpoMa B Bozie coctaBisieT 46,8—63,0 Mr/n. AHanorom BOJ SIBISIETCS
BoJa Kypopta «Yconse» B HpkyTckoit oomactu Poccun. Bonma Moxer ncnosib3oBaTbes B OalbHEOTe-
panuu (C JOBeIeHUEM MUHEepanu3anuu BoAasl A0 20—60 1/11) mpu JeueHur XpOHUYECKUX 3a00JeBaHUI
OIOPHO-ABUraTEIbHOIO arnmapara, 3abosieBaHuii nepudepruueckoil HEpBHOM CHCTEMBI, CEPIEUHO-COCY-
JUCTON CHUCTEMBI.

MecropoxaeHne MUHEpalIbHbIX BOJ «CHHEropcKoe» pacIojoKEHO CEBEPHEE MOCEIKa 3€JICHBIN
Bop. 3amacel moa3eMHBIX MHUHEpaIbHBIX Boj 22,5 M*/cyT. He akcmyarupyercs. B Havane aeBIHOCTBIX
rOJIOB IPOIJIOr0 CTOJIETHS BOJA PA3/IMBANach B CTEKJIIHHYIO Tapy B KauecTBe JiedeOHO-CTOJIOBOU
MIPUPOHON MUHEpaTbHOU Boabl «CuHeropckas»y. MuHepanu3zaius Boasl 5,8—6,4 1/, mo cocTaBy BoAa
cynb(aTHO-XJIOpHUIHAS MarHUEeBO-HaTpueBas. Boma OTHOCUTCS K TpyIme BoI «0e3 cremu@uuecKux
KOMITOHEHTOB M CBOWCTB» U MOXET HCIIONB30BaThCsl B OalbHEOTEpANUM MPHU JICYCHUU 3a00JIeBaHMIA
OTIOPHO-/IBUTaTeNILHOTO amnmapara, HapylIeHnii oOMeHa BEIeCTB, 3a00IeBaHN KOXH (dK3eMa, IIcopuas,
JIepMaTO3bl), UIIEMUIECKON OOJIe3HU cep/lla, HaualbHBIX TPOSBICHUN aTepockieposa. Boga mokasana
JUISL BHYTPEHHETO MIPUMEHEHUS TIPU JICYCHUHU PsiJla 3a00JIeBaHNU MTHUIIEBAPUTEIHLHON CUCTEMBI, TIEYCHU U
MOYEK, MOYEBBIX MyTEH, TOJIICTOTO KUIIIEYHUKA, TIPY HAPYIICHUX OOMEHA BEIECTB.

Ha tepputopun [IIBK3 BbIsIBIEHBI MECTOPOXKACHUS XOIOAHBIX CIa00PaTOHOBBIX BOJI, UCIIONb3Yye-
MbIXx B JIOK «Oxokernecy, canaropusix «3enenbiii 6op» u «ll{ydanHckuit» anst 6anbHEOTOTHIECKUX
neneit. Conepkanue pajgoHa B Boje cocrasisier 205-547 bx/n. Munepanuzanusi pajoHOBBIX BOJ
0,1-0,3 1/m, mo coctaBy cynb(haTrHO-THAPOKAPOOHATHBIE HATPUEBO-KalblMeBbIe. Boabl moka3aHbl
IIpU JIeUeHUH 3a00JIEBAaHUM CepAEUHO-COCYUCTOM CHCTEMBbI, HEPBHOM M KOCTHO-MBIIIEYHON CHUCTEM,
T'MHEKOJIOTMYECKUX, YPOIOTMYECKUX U KOXKHBIX 00JIe3HSX, TP 3a00JIeBaHUSX COCY/IOB.

Buisoowl. Teppuropus I1IBK3 xapakrepusyercs CIOKHBIMHA THAPOXUMUYECKUMHU YCIOBUSIMH, KOTO-
pble 00yCIIOBIEHBI MPUPOTHONH OOCTAHOBKOH.
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Ha Teppuropun LIIBK3 pacnipocTpaneHbl B 0OCHOBHOM MPECHBIE BOJIbI, COJICHBIE BOJBI TPUYPOUCHBI
K OKpanHaM KypopTHOH Tepputopuu. B manmmadtaeix ycnousx LIBK3 dbopmupyrores moazemubie
BOJIbI C TIOBBIIIEHHBIM CoJiepKaHneM (Topa, BaHaWs, OpoMa, paJoHa, ¢ MOBBIIIEHHOW MPUPOTHOHN pa-
JIMOaKTUBHOCTBIO.

[TutpeBoe BogoCcHaOkKEeHHE X03sCTBYIOIIMX 00bekTOB Ha TeppuTopuu IIBK3 nomxHo obecneun-
BaThCsl 3@ CUET LIEHTPAJIM30BAHHOTO BOJOCHAOXKEHUS JIMOO 3a CUET MPUBO3HBIX OyTHIIMPOBAHHBIX BOJ
WIM OPraHM3alUy JIOKAJbHOM BOAOIOATOTOBKM C LIEJIBIO YAAJIEHUS TOKCHYHBIX 3JIEMEHTOB M PAaJHO-
HYKJIUJOB.

B ciydae mpenBapuTenbHOM BOTOMIOATOTOBKH UIS yAaJeHHS W3 BOABI Topa, BaHaaws, Opoma,
pazoHa MOA3EMHBIE BOABI IO CONEPKAHUIO KAJBLIHs, MarHus, )KECTKOCTH U MHUHEPAIN3ALUU MOXKHO
OTHECTH K (PU3HOIOTUIECKH MTOTHOIEHHBIM IMUTHEBBIM BOIAM.

Bony W3 pOmHMKOB, pacHoOJIOKEHHBIX HAa TYPUCTCKHX MaplIpyTax, IIOCJIE JONOJHHUTEIBHOIO
MUKpPOOHOJIOTHYECKOTO U PaJAMOJIOrMYECKOro OOCIIEJOBAHUS, MOKHO PEKOMEHJI0BaTh JJIsl yTOJICHUS
KA1l TYPUCTOB U OTJBIXAOIIHX.

[Ton3eMHBIE BOJBI B NPEEIaX HACEICHHBIX IIYHKTOB HE COOTBETCTBYIOT IUTHEBOMY Ka4e€CTBY I10
COJIEP’KAHUIO0 HUTPATOB U aMMOHMs. TpeOyeTcsi BBINOJIHEHHE MEpONPUSATUH, NPEAOTBpAILAIOIIUNX aH-
TPOIIOT€HHOE 3arps3HeHHe MOoA3eMHBIX Boj. Hanuune neueOHbIX MUHEpaIbHBIX BOJ MO3BOJISIET pa3BU-
Bath [IIBK3 kak 0anbHEOTOrn4eCcKuii KypoprT.

Kaxaplii ICTOUHUK [TOJ13€MHBIX BOJI, IUTAHUPYEMBIH K HCITOJIb30BAHUIO JJ1s1 TUTHEBBIX WX JI€YEOHbIX
nenei, TpedyeT BCECTOPOHHETO W THIATENIFHOTO W3YUYEHHsS 110 XMMHUYECKOMY, TOKCHKOJIOTHYECKOMY,
PaarOIOrHY€CKOMY, U30TOITHOMY U MUKPOOHOJIOTHYECKOMY COCTABY.
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QUALITATIVE CHARACTERISTICS OF THE GROUNDWATER
OF THE SHCHUCHINSK-BURABAY RESORT AREA AND THEIR USE
IN THE DEVELOPMENT OF THE TOURIST CLUSTER

E. A. PYATOV 1, G. A. PYATOVA 2, F. Zh. AKIYANOVA 2

1JSC «Kokshetau Mineral Waters», Kokshetau (Kazakhstan)
2ISC «Astana», Nur-Sultan (Kazakhstan)

Summary. The article considers the quality of groundwater in the Shchuchinsk-Burabay resort area in
comparison with the criteria for the physiological usefulness of drinking water. The description of healing mineral
waters is given. Recommendations are given on the use of groundwater for drinking and medicinal purposes.

Keywords: Shchuchinsk-Burabay resort area, spring, well, groundwater, water quality, drinking water,
healing water, radon, deuterium, physiologically usefulness drinking water.
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VK 556.332.5; 556.12

T'HAPOI'EOJIOTMYECKHUE YCJIOBUA
IIYYNHCKO-BOPOBCKOM KYPOPTHOM 30HbI 1
BJIMUSITHUE U3MEHEHUS KJIMMATA HA PEJKHAM IOJA3EMHBIX BOJT

I A. [TATOBA*, @. )K. AKUAHOBA Y E. A. [IATOB ?

'MHK «Acranay, r. Hyp-Cynran (Kazaxcran); pyatov@yandex.kz
2 AO «Kokerayckne MuHepaabHBIC BOIbD», T. Kokmeray (Kaszaxcran)

AnHoTauusi. PaccMarpuBaroTcs ruaporeojorudyeckue yciosusi teppuropun Lllyunncko-bopoBckon Ky-
POPTHO¥ 30HBI, MPUBOIATCS THAPOTEOIOTHUECKHIE TapaMeTPhl BOJOHOCHBIX TOPH30HTOB U 30H TPEIIMHOBATOCTH
MeTaMop(hUIECKUX ¥ HHTPY3UBHBIX MTOpOI. JlaeTcsa aHamm3 THAPOTEOIOTHIECKOTO PeKIMA TIOA3EMHBIX BOJT M €TO
CBSI3M C M3MEHEHUSIMH KJIFIMAaTa B PErvoHe.

KuroueBbie cioBa: Il]yunHcko-bopoBckas KypopTHast 30Ha, BOJOHOCHAS 30HA TPEITMHOBATOCTH, THAPOTE-
OJIOTHYECKHE MapaMeTpsl, arMOCPEPHBIE 0CAAKH, PEKUM TTOA3EMHBIX BOI.

B reonoruveckom miane tepputopus l{yunacko-boporckoit kypoptrao# 30Hb!I (LLIBK3) pacmosno-
YKEeHa MMPEUMYLIECTBEHHO B KOJIBIIEBOM HHTPY3UBHOM MAacCHBE CUIIYPHUIICKOTO BO3pacTa, MpophIBaloiie-
ro CMATBHIE B CKJIaJKH MeTamMopduiecKue MOpojbl MPOTEPO30s U HUKHETO Masie030s1 TEKTOHUYECKUX
macTud 1 yemyd CeBepo-KazaxcTaHCKON TEKTOHUYECKOW 30HBI, paszaesstonieid KokueTaBckuili meta-
Moppuueckuii mosic oT ciaboMeTaMop(PHU30BAHHBIX 0CAIOYHO-BYIKAHOTEHHBIX MOpoj CTEmHSKCKOM
30HHI [1, 2].

Uctopus runporeonornueckoro uzyuenust tepputopun [HIBK3 Hepa3pbiBHO cBsi3aHa ¢ UcTOpUEH
OCBOEHUS PErroHa B KauecTBe KypopTa [3]. JlanpHelimee pa3Butre Kypopra Oy/leT 3aBUCETh OT PaIfo-
HaJbHOTO HCIOJIb30BAaHUSI BOIHBIX PECYpPCOB Kpasi B KaueCTBE MPUPOIHBIX JiIeueOHBIX (haKTOPOB, B TOM
YHclie OT MOA3EMHBIX BOJI, 3HAHUS O PEKHUME, KaYeCTBE U BO30OHOBIISIEMBIX pecypcax KOTOPhIX CTaHO-
BATCS AKTyaJIbHBIMH.

B HacTosmmelt crarbe UCToIb30BaIuCch MaTepuabl, coopannbie MHCTUTYTOM reorpadun v mpupo-
nononb3zoBanuss MHK «Actana» B paMmkax rocynapctBeHHoi nporpammMbl BR05236529 «Kommnekcnas
oreHka 3kocucteM LlyunHcko-bopoBCckoil KypOpTHOI 30HBI C ONIPEACICHUEM IKOJIOTUYECKONU HAarpy3Ku
B LIEJISIX YCTOMYMBOIO MCIOJIb30BAHUS PEKPEALIMOHHOTO MOTEHIIMATIaY.

Tepputopus IIIBK3 npuypouena k Llearpanbao-Kazaxcranckoit cucreme 0acCeHOB KHIHHO-0J10-
KOBBIX, TIJIACTOBO-OJIOKOBBIX, OJIOKOBO-TNIACTOBBIX M TUIACTOBBIX BOA: YnHTrH3-KoKIeTayCkuil ClIoKHBIN
Oacceitn 1 mopsnka (X-1); Kokmeray-basHaynbckuit 6acceiiH )KnUIbHO-0JOKOBBIX HAIIOPHBIX BOA 2 TO-
psanka (X-1B) [4].

Hcxons u3 reonoruyeckoro CTpOEHUs U JIMTOJIOTHYeCKoro cocrana nopos B npenenax [IIBK3 Bbi-
JIEJIAIOTCSI BOJIOHOCHBIE TOPU30HTHI MOPOBBIX BOJ M BOJIOHOCHBIE 30HBI TPEIIMHOBATOCTH BYJIKAHOTECH-
HO-0CaJI0OYHBIX, METAaMOP(PUUECKUX U UHTPY3UBHBIX OPOJ.

[TopoBbie BOABI MPUYPOUYEHBI K BOJOHOCHBIM TOPU30HTAM, UMEIOLIIM BECbMa JIOKAJIbHOE pacrpo-
ctpanenue Ha tepputopun [IIBK3 B npenenax peyHbIX AOJIMH, O3€PHBIX KOTIOBUH, MEXKCOMOYHBIX IM0-
HUKEHUN:

— BOJOHOCHBI TOPU30HT BEPXHEUETBEPTHUHBIX — COBPEMEHHBIX aJUTIOBHAJIBHBIX OTJIOKEHUI
(aQIll-IV);

— BOI[OHOCHBII\/'Iul“OpI/ISOHT BEPXHEYETBEPTHYHBIX — COBPEMEHHBIX 03€PHBIX OTnOKeHUA (1Q, ); )

— BOJOHOCHBIH TOPU3OHT Cpe/lHE-BEPXHEUETBEPTUYHBIX 03€PHO-AJUTIOBHAIBHBIX OTJIOKEHUIN
(lanl-m); .

— JIOKaJIbHO-BOJIOHOCHBIN TOPU30HT BEPXHEUETBEPTUUHBIX — COBPEMEHHBIX JIETIOBUAIILHO-ITPOJIIO-
BHAJIBHBIX OTIIOKeHuH (dpQ,, . );

— JIOKQJIbHO-BOJIOHOCHBIN TOPU30HT ME3030MCKUI KOPHI BEIBETpUBaHus (eMZ).
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BopnoHocHbIE TOPU30HTHI XapaKTEpU3YIOTCS HE3HAYMTENIbHOM MOIIHOCTHIO, JOCTUTAIOIIEH Ipe-
MMYIIIECTBEHHO TMEpPBBIX MeTpoB, nHoraa 10 M, u ouens peako 30-35 m. BomoBmemaromue mopobl
IPEICTABICHbl PA3HO3EPHUCTHIMU U I'pyO03E€pPHUCTHIMH N€CKaMH, T'PaBUEM, HJIOBAaTbIMHU INIMHAMH, CY-
NEeCSAMHU U CYITIMHKaMH € BKJIFOUEHUSIMU KPYITHBIX 00JIOMKOB KOPEHHBIX TOPOI, IPECBOM, 1ieOHeM. Bosbl
Oe3HaropHbIe. [TyOnHa 3ajeraHusi ypOBHS TPYHTOBBIX BOJ U3MEHSIETCS B 3aBHCUMOCTH OT penibeda oT
0,6 mo 10,3 m. JleOuTsl ckBaxkuH U KojoAnes coctarisror 0,006-0,8 11/c, yaenbHbIe 1eOUThI CKBAXHH,
BCKPBIBIINX IPpyOO3epHUCTHIE U TPaBUKHBIC TIECKH, AocTUratoT 0,57 j1/c-M, i cymnecei U CyTrIIMHKOB
0o0pryHO He TpeBbimaroT 0,03 11/c-M, kodddunmenTs Gunprpanuu nopoxa cocrasisiror 0,08-0,78 m/
cyT. Munepamzanus Bog usmensiercs ot 0,2 mo 7,2 /i, nocrurast 55,3 /11 Ha COJOHIIOBBIX yYacCTKaxX.
XUMHUYECKHUI COCTaB MPECHBIX BOJ MPEUMYIIECTBEHHO THAPOKAPOOHATHBIN KaIBIIEBHII, COJTOHOBATHIX
BOJI — XJIOPUIHBIM MarHUEeBO-HATPHUEBBIN. B CBsI3U ¢ HU3KOM BOIOOOUILHOCTHIO BOJIOHOCHBIX TOPU30H-
TOB IOPOBBIE BOBI HE UMEIOT NMPAKTUUYECKOTO 3HAUEHUSI.

OcHoBHOe pacnpocTpanenue Ha Teppuropun LIIBK3 umeroT TpeniHable BObI CKaJIbHOTO QyHAa-
MEHTA, PECYpPChl KOTOPBIX UIPAIOT BAKHYIO POJIb B 00€CTIEYEHUH BO/IOM CAaHATOPHO-KYPOPTHBIX YUPEXK-
JICHHH, a TAaK)Ke B BOJHOM OajlaHce BOJOEMOB, B TOM YHCJIE UMEIOIINX PEKPEAMOHHOE Ha3HAYCHHE.

Booonocnas 3ona mpewunosamocmu 8y1KAHO2EHHO-0CAOOYHBIX OPOOBUKCKUX NOPOO TIUPOKO pas3-
BHUTa B BOCTOYHOM YacTH OMMCHIBAEMOW TeppuTopuu. [71yOnHa 3aneraHusi BOJOHOCHOM 30HBI TpPEIIU-
HOBaTocTH cocrtaBisger 3,0-48,0 M, MOIIHOCTb 30HBI TPEIIMHOBATOCTH M3MeHseTcs oT 3,0 mo 83,0 m.
Boxpr obmagaror mectHpIM HariopoM ot 1,0 1o 39,8 M. JleOuthl ckBaxkuH coctasisitor 0,01-29,9 n/c.
Munepanuzanus Boasl m3mensiercs ot 0,2 1o 13,7 r/n. B BogoHOCHOM 30HE OPIOBUKCKUX ITOPOJ BHI-
JIEJICH TIEPCIIEKTUBHBIA y4acTOK JKyKeHCKHI ¢ 3armacaMu NPECHBIX MOA3EMHBIX BOJ 110 Kareropuu C, B
konmryecTBe 3,0 ThIC. M/CYT.

Booonocnas 3ona mpewunosamocmu 8YIKAHO2EHHO-0CAOOUHBIX HUICHEKEMOPUTICKUX NOPOO Pa3-
BuTa B parione ozep Kumm [labGaktel u Yapken labGaxtsl. KpoBiiss BogOHOCHON 30HBI BCKpBIBAETCS
Ha m1yOuHax 2,2—64,0 M, ypOBHHU BOJBI YCTaHABIMBAIOTCS Ha TTyOnHAxX 2,2—29,8 M. BomooOuibHOCTH
MOPOJT XapakTepusyercs pacxogamu ckBaxuH ot 0,03 mo 5,9 i/c mpu normwkenusx 16,7-27,0 M. Mu-
Hepanu3anus Boas! uaMensiercs ot 0,1 1o 79,7 r/n. ConeHsie BOIBI M PACCOIBI IPUYPOUCHBI K 03€PHOM
KOTJIOBHHE 03. Maiibanbik. [To XuMudeckoMy cocTaBy NMpecHBIE BOIBI THIPOKApOOHATHO-CYTb(aTHbIE
CO CMEIIaHHBIM COCTAaBOM KaTHOHOB, COJICHBIE BOABI M PACCOJIBI UMEIOT XJIOPUAHO-CYTb(aTHBIN HATPH-
€BO-MarHMeBBI COCTAB.

Booonocnas 3ona mpewunosamocmu 8yIKAHOSEHHBIX GEHOCKUX NOPOO HUKOIbCKO-0YPIYKCKOU
cepuu UMEET OrpaHMuYEHHOE pacnpocTpaHeHue. Kposiis BOZOHOCHON 30HBI BCKPBIBAETCSl Ha IIIyOHUHE
5,7-31,0 M, MOIIHOCTb BOJJOHOCHOM 30HbI U3MeHsieTcst oT 23,2 1o 143,0 m. [l1yOuHa 3aneranus ypoBHs
Bobl 0,8—17,35 M. [lebuth ckBaxkuH coctaBisirot 0,03—1,6 i/c mpu nonmxkerusx 38,3-9,81 m. Mune-
panm3anus Boasl Bapeupyet ot 0,8 mo 12—152 r/m.

Booonocnas 3ona mpewunosamocmu memamoppuyeckux cpeone-6epxXHepupetickux nopoo KoKye-
MABCKOU C8UMbl YaCTUYHO 00pamMisieT bopoBCKyto KoblEBYIO CTPYKTYpy. [lo/13eMHbIE BOJBI BCKPBITHI
CKBaXMHaMU Ha TiyOmHe 9—12,5 m. Jle6utsr ckBaxkun 1,0—13,5 5i/c npu MOHMKEHUSIX YPOBHS BOZIBI
12,7-22,8 m. Boasl npecHbie ¢ muaepanm3arnuei 0,4—0,7 1/11, 10 XUMUYIECKOMY COCTaBy THAPOKapOO-
HaTHbIE HaTpUEBO-KasibliieBble. Ha JOKaNbHBIX ydacTKax BCTpEYaroTCs BOABI C MUHEpaIu3alueil 10
24,0-55,8 /7.

Booonocnas 3ona mpewunosamocmu memamop@uueckux HudCHe-cpeoHepupeuckux nopoo ua-
PBIKCKOUL C8umbl TIPOCIICKUBACTCS y3KOH TIOI0COH BIOIH 03epa YibkeH [llaGakTel. Boasl rpyHTOBEIE U
cimaboHaropubie. JleOUThI CKBaXKUH HE MpeBbIaoT 2,4 11/c ipu cpeaneM 0,5 1/c. MuHepanuszanus BoJ
0,4-0,8 /1, penxo mpebimaet 10 /11, IO XUMUYECKOMY COCTaBY BOIBI THIPOKapOOHATHO-CYIb(aTHbIE
CO CJIOHBIM KaTHOHHBIM COCTaBOM.

Booonocnas sona mpewunosamocmu nudsxcnepughetickux nopoo Kyycnekckoti ceumul. Boabl Harop-
HBIC C BeTMIrHOU Haropa 4,0-53,2 M, cratudeckue ypoBHu 1,3—6,0 M. JleOuTst ckBaxxud — 0,07—4,5 11/c
npy oHKeHnH 6,4—72,2 M. Boas! mpecHbie ¢ muaepanu3zarueii 0,4—0,7 1/11, 1o XUMHYECKOMY COCTaBy
THIIPOKAapOOHATHO-CYIb(aTHO-XJIOPHUIHBIE HATPHEBO-KABI[IEBO-MarHHEBEIE.
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Booonocnas sona mpewunosamocmu memamopguueckux apxeui-HUICHeNnpomepo30UCKUx nopoo
3epPeHOUHCKOU U YSNMUHCKOU ceum Pa3BHUTa 1O 0OpaMiieHHI0 BopoBCKOTO TPaHUTHOTO MacCuBa. YPOBEHb
BOJ 3ajeraer Ha ryomHe 5-33,2 M. MoniHoCTh 00BOJHEHHOM 30HBI U3MeHsieTcst oT 2,2 mo 101,2 M.
Jebutsr ckBaxuH coctanistor 0,02-56,8 n/c npu nonmxenusx 32,0-4,32 m. B BocTouHOM 1 O)KHON
yactax IIIBK3 pacnpocrpaHeHsl npenMyIiecTBEHHO MPECHbIE MOA3EMHBIE BOJbBI C MHUHEpalIu3alen
0,8—-1,2 r/m, na ceBepo-3amaae ILIBK3 B Oacceitne 03ép Kumm [llabaktel 1 MaiiOanbik pa3BUTHI
COJIOHOBATHIE M PACCOIBHBIC MTOI3EMHBIE BOJIBI XJIOPHUTHOTO HATPUEBOTO COCTABA.

Booonocnas 3ona mpewunosamocmu unmpy3ueHsvix nopoo MpeacTaBiIeHa OOPOBCKUM, OCPKYTHH-
CKHM, KaTapKOJIbCKUM U KYKEHCKUM KOMILJIEKCAMH TPAaHUTOUTHOTO COCTaBa. MOITHOCTh 0OBOJHEHHOM
30HBI 00bIYHO He npeBbimaeT 30—40 M u Tosbko B 30HaX paszsiomoB gocturaer 100-120 M. YaenbHbie
eOnThI CKBaKUH m3MeHstoTes ot 0,1 go 1,5 1/c-M. MakcumaibHble 1e0UTHI CKBaKUH gqocturaror 10 i/c
MIPU TIOHM>KEHUH YPOBHS BOIbI Ha 5—-25,1 m. Ha miomaan MHTPY3UBHBIX MAacCCHBOB PacIpOCTPAHECHBI
MIPECHBIE TIOJI3eMHBIC BOABI ¢ MuHepanu3anuei 0,1-0,7 /.

EcTtecTtBeHHBIC pecypchl MOA3EMHBIX BOA (GOPMUPYIOTCS MCKIIOUUTEIFHO 3a CUET aTMOC(EPHBIX
ocaikoB. [lonbeM ypoBHEW MOA3EMHBIX BOJ, CBA3aHHBIN ¢ MHQMIbTpaLUeld aTMOC(EpHBIX 0CaIKOB,
MIPUYPOUCH K (pa3aM BECEHHETO MaBOAKOBOTO U JIETHE-OCEHHETO JI0K/IE€BOTO MTUTAHMUS.

Benuunna nuTaHus MOA3E€MHBIX BOJ 3aBUCUT OT KJIIMMATUYECKUX XapaKTEPUCTHK palOHa, UX M3-
MEHUYMBOCTH BO BPEMEHHU KaK B TEUCHHE rojla, TAK U B MHOTOJIETHEM psny. B Tabnuue 1 mpuBomsTcs
XapaKTePUCTUKU Kiaumara 1mo meteoctaniusaMm «Kokmeray», «bypabait», «lllyunnck». Hanbompinas
BEJIMYMHA TOJIOBBIX OCAIKOB BBINAIaeT B paiioHe T. [l[yunHCcKa, XapakTepHO yBEIHUYEHHUE TOOBBIX CYMM
OCaJKOB, B TOM 4Hclie 3P(HEKTUBHBIX OCAJKOB XOJIOAHOTO Teproaa. TeM He MeHee OTHOBPEMEHHO OT-
MEYAETCsl YBEJIMUCHUE CPEAHETOI0BOM TeMIepaTyphl BO3ayxa, 0COOCHHO B paioHe T. bypabaii, B Tom
YHUCJIe TEMIIEPATyPhl TEIJIOTO MEPUO/Ia, YTO BIUSET HA YBEIIMUECHNE UCTIAPEHHUS C BOJHON MOBEPXHOCTH
BOJIOEMOB.

Tabnuma 1 — Xapakrepuctuku kiumara B paiione [1IbK3

INoxaszarenn «Koxmeray» «Bypabaii» «IlyunHCK»
Ilepuon HaOMIONEHWH, JIET 94 39 39
CpemHeMHOTONIETHHE OCAAKH THAPO-Toruaeckoro roxa (XI-X), MM 309,0 331,0 345,5
[Tpupoct ocankoB ruaposoruyeckoro roaa 3a 10 jer, Mm +2,65 +7,69 +30,0
Cpeanemuoronetnue 3¢dexruBabie ocaaxu (XI-11I), mm 61,3 70,0 78,2
[Mpupocr a¢pexTrBHBIX 0cankos 3a 10 e, MM +2,23 +2,56 +11,25
CpeanerozioBasi TeMIeparypa npu3eMHOTo Bo3ayxa, °C +2,48 +2,83 +1,81
[Ipupoct cpeanerogoBoit Temneparypsl Bo3ayxa 3a 10 sert, °C +0,235 +0,41 +0,03
Cpennsist Temneparypa teruioro nepuona (V-VIII), °C +17,0 +16,2 +15,9
TIpupocT TeMIepaTyphl Termioro neprona 3a 10 ner, °C +0,11 (- +06,112482>; (- +06,308547>;
Cpennuit MHOTOJIETHUH KO3()(UIMEHT YBIa)KHEHHOCTH KIIMMaTa 18,4 20,7 22,2
*C y4eToM mocieaHnx Tpex Haubosee npoxiaaselx jaet (2017-2019 rr).

Ha pucynke 1 npuBeneH rpaduk yBIa)XKHEHHOCTH KJIMMaTa pailoHa, XapaKTepU3YIOLIUiics OTHO-
LIEHHEM OCaAKOB Tuaposoruueckoro roza (XI-X) k cpeqHemecssqHol TeMIieparype Bo3ayXxa 3a TeIUIbIN
nepuop (V-VIII) [5]. Ha rpadukax oTMeuaeTcst CHHXpOHHOCTh B YBIaKHEHHOCTH KJIMMaTa M0 BCEM Me-
TEOCTaHIMIM. B peTpocrnekTrBe MOXKHO OTMETHTD, YTO OOIIasi TEHCHIIMS B MTOBBIIIEHUU CPEIHEr010-
BBIX TEMIIEPATYP U TEMIIEpATyp BO3AyXa TEIUIOr0 NEPHUO/IA CKA3bIBAETCS HA CHUKEHUH YBIAKHEHHOCTH
KJIUMaTa PeruoHa, 4To B CBOIO Ouepe.b, ckazanock Ha oOMenenun ozep LIIBK3 (mepuox ¢ 60-x rogos
npoiioro croierus 10 2013 1), HECMOTPs Ha TPEH[ B YBEJIMUEHUH KOJMUECTBA BBIABILUX aTMOC(hep-
HBIX OCAJIKOB.
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Hauano nutaHus mMoJ3eMHbBIX BOJA MPHUXO-
JTUTCS] Ha KOHEI[ MapTa — MEePBYIO JIeKay arpe-
JIS1 ¥ IPOAOJIKAETCS 10 CEepeANHbI Masi, MHOTIA
JI0 HIOHS, 3aT€M HAYMHAETCS MOHMKEHUE YPOB-
HEel MOJ3EMHBIX BOJ 10 CIEAYIOIIEeH BeCHbI. B
NEPUOJT JIETHE-OCEHHUX OCAJIKOB TaKKe OTMe-
YalOTCS HE3HAYMTENIbHbIE MOABbEMBl YPOBHEH
MOJI3€MHBIX BOJI, YTO TOBOPUT O UH(UIBTpALIUU
aTMOC(EPHBIX 0CAIKOB TEIUIOTO TIEPUOAA B BO-
Pucynok 1 — JIOHOCHBbIE TOpPU30HTHL. McTHHHAs BenUYMHA
I/IHTGFpaHBHHe KPHUBLIC YBJIA)KHCHHOCTHU KJIMMATa aMH_]'H/ITyZ[LI KOJ'IC6aHI/I$I IIOA3€MHBIX BOI, pac—
CUMTaHHas 1o rpadukaM peKUMHBIX Habtoe-
uuii, nuamensiercs ot 0,11 1o 5,1 m.
Ha pucynke 2 npencrapieHsl rpaduku Ko-
nebaHusl YpOBHEH MOA3EMHBIX BOJA B CKBaXKH-
Hax pexxuMHOI cetn bopoBckoro nmocrta Ne9.
CkBaxxuHa Ne93 xapakTtepusyeT paBHUH-
HYIO 9acTh OacceitHa o3epa bypabaii, Ne911 —
BOJIOpa3es Mexay o3zepamu bypabaii u Yib-
keH [labakTer, Ne913 — npeBHIOIO JONMHUHY peKH
Kerucy, Ne928 — CkIIOHOBYIO 4acTh 3aJI€CEH-
HOTO MEJIKOCOIIOYHOro penbeda. Ha rpadukax
HaAOJI01aeTCsl CUHXPOHHOCTh B MHOTOJIETHHUX
KOJIeOaHHUSIX YPOBHEH BOJBI, CBSI3aHHAS C yB-
JQ)KHEHHOCTBIO KIIUMara.
PrcyHoK 2 — [ToBbIIEHME YPOBHEN BOABI, KAK U YBEIH-

I'pacdikn MHOTONETHHX KOJT€OaHUMH MOI3EMHBIX BOJ ICHUC YBIAKHCHHOCTH KJIMMAra, HPUXOAHTCAH

Ha HayaJlo IIECTUJECATHIX TOJOB, Hayajo ce-
MUJECATBIX IO/I0B, CEPEANHY BOCBMUJIECATHIX U CEPEeIMHY AEBSIHOCTHIX Toj0B. [locie nogbema ypos-
Hell BOJBI C CEpeIMHbI IEBIHOCTBIX TOJ0B OTMEYAeTCs 00Ias TeHASHIUS B CHIKEHUHM YPOBHEH MO-
3eMHBbIX BOZ 110 2013 rozma, mOBTOPSIA XapakTep CHUKEHUS YBIAXKHEHHOCTH KJIMMATa, OTMEYEHHOIO Ha
BCceX MeTeocTaHlusaX. Beicokne ocaaku 2013 roga v MOBBIIEHHBIE OCAJKH TMIPOJIOTMYECKOrO roja
JAJbHENIINX JIET, a TaKKe IMOHWKEHHas Temueparypa reriaoro nepuona 2017-2019 ronos BeI3Banu B
HACTOSIIIEEe BPEMsI MTOBBILLIEHUE YBIAKHEHHOCTH KJIMMara, MOBBIIIEHNE YPOBHEN BOJbI B CKBAKMHAX U
YPOBHEW BOJIbI B BOAOEMAX.

Pa3rpyska noi3emMHbIX BOJ B KOHEYHOM CUETE MPOUCXOAUT B BOJOEMBI, [IOFTOMY 3HAHHUE O PEXKUME
MIOJI3€MHBIX BOJI IMEET Ba)KHOE 3HAYEHME I IPOrHO3a BoiHOTO Oananca o3ep. Ha reppuropun BK3
BBIJICJISIFOTCSL BOJOCOOpHBIE OacceiHbl cleayromux KpymHbix o3ep: Karapkoms, [llopran, bypa0aii,
Kumm la6axrsl, Yabken labaxrsl, Tacmankap (BpemeHamu nepeceixaet), JXKykeit, Maii6anbIk.

EcTtecTBeHHBIE pecypchbl MOA3EMHBIX BOA 10 BEIUYMHE MUTAHUS BOAOHOCHOTO TOPU30HTA aTMOC-
(dbepHBIMH OCaJIKaMH B BOIOCOOpPHOM OacceiiHe MOYKHO OIEHUTH IO JaHHBIM PEKUMHBIX HAOMIOACHUI
o ¢popmyiie

Qe = WF (M*/rox),
rae F — mumoniaas nmutaHus BOIOHOCHOTO TOPU30HTA B TIpeliesiaX BogocOopHoro Oacceitna, m?; W — ro-
JI0Basi BETMYMHA WHPWIBTPALIMM aTMOC(EPHBIX 0CAJKOB Ha €IMHUILY IJIOUIAIM 3epKajia BOZOHOCHOTO
TOPU30HTA, BBIpaXkaeTcs (hopmyoii:

W =u * Z(Ah+Az),

rre X(Ah+Az) — cymma aMIuTy1 KoJieOaHUs YPOBHSI MOA3EMHBIX BOJ B TCUCHHUE T0J1a, IPUHUMAETCS 110
pe3yJibTaTtaM PeKUMHBIX HaOII0IeHUH (YIUTHIBAIOTCS OCAIKU BECEHHETO M JIETHE-0CEHHETO IEPHOJIOB),
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M; U — KOd(PUIIMEHT BOAOOTAAYH MOPOA B 30HE adPAIMH, XAPAKTEPHOTO YISl TTIMHUCTO-IIIEOHUCTHIX
00pa3oBaHMil KOPBI BEIBETPUBAHUS ME303051 M 30HBI TPEITUTHOBATOCTH.

3HaueHus K0d()(HUIIMEHTOB BOJOOTIAAYH BOJAOBMEINAIONIMX IOPOJ MO KaXIOMY BOAOCOOPHOMY
OacceliHy MpUBEICHbI B TaOIUIIE 2.

Tabnuua 2 — CBoHbIe THAPOreoIornyeckue napamerpst no dacceiinam [1{BK3

kmcp, M*/cyT Ah+Az, m
Bacceiinbl 03epa min max cpenHee n
vhz | PR Q. yPz | PR | yPz | PR YPz PR
bypabaii 33,5 0,13 2,87 0,96 0,06
opran 16,8 1,04 5,1 2,25 0,009
Vinbken [TabaxTel 33,5 17,7 0,11 3,03 0,63 0,004
Kunu [la6Gaxrer, Maiibasik 0,76 0,18 3,02 1,07 0,009
Karapkoinb 95,5 | 48,5 0,17 0,6 3,95 0,78 1,05 0,69 0,009
Kyxeit 191 | 48,5 0,69 0,82 0,57 0,009
Tacmankap 150 | 73,9 0,04 2,65 0,55 0,004

Koaddummentsr paccuuTanbl MO JaHHBIM THUIPOTEOJIOTMYECKUX W3BICKAHWUHN, MPOBEICHHBIX B
HIBK3. TecHast B3aUMOCBSI3b PEKUMa MOJ3EMHBIX BOJ C IIUKIMYHOCTHIO U3MEHEHUS KJIMMara Mo3BO-
JISIET OIEHUTH KOJIMYECTBEHHO dIEMEHTHI BoJHOTO Oananca BogoemoB IIIBK3 u coznare mpornoctuyec-
KYIO MOJICJIb U3MEHEHUS PeKMMa BOJIOEMOB C YUETOM M3MEHEHHsI KIIMMaTa U TEXHOTEHHOW Harpy3Ky Ha
JOJITOCPOYHYIO TIEPCIIEKTUBY.
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HYDROGEOLOGICAL CONDITIONS OF THE SHCHUCHINSK-BURABAY RESORT AREA
AND THE INFLUENCE OF CLIMATE CHANGE ON THE GROUNDWATER REGIME

G. A. PYATOVA, F. Zh. AKIYANOVA', Ye. A. PYATOV ?

'ISC «Astanay, Nur-Sultan (Kazakhstan)
2JSC «Kokshetau Mineral Waters», Kokshetau (Kazakhstan)

Summary. The article discusses the hydrogeological conditions of the territory of the Shchuchinsk-Burabay
resort area, hydrogeological parameters of aquifers and fracture zones of metamorphic and intrusive rocks are
given. An analysis is made of the hydrogeological regime of groundwater and its relationship with climate change
in the region.

Keywords: Shchuchinsk-Burabay resort area, aquifer fracture, hydrogeological parameters, precipitation,
groundwater regime.
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KOKIIE OJKECIHJETT FA’KAWBIN MEKEH —
BYPABAIIBIH MUKPOKJIMMATDI

K. lll. PAXMATYJIMHA, C. K. BAJITALIIEBA
KPII Ib «bypabaii» MY TII, bypabaii kenti (Kazakcran); nauka burabai@mail.ru

AnHotamusi. «bypa0aii» MEMIIEKETTIK YITTBHIK TaOWUFW TapKiHIE OPHATBUIFAH METEOCTaHIIHSIIAp/IbIH
MOJIIMETTEPIHE TaNay »Kacaiblll, bypaGalaplH opTYpiIi >KepiepiHaeri MUKPOKIUMAT aHBIKTAIIL JKOHE JKep-
TUTIKTI MAKPOKITUMATKa JaHAmadT dIeMEHTTEPIHIH Kalaid ocep eTeTiHi 3eprrenreH. JKypriziiren Oakpliayaap
BypabalineiH MUKPOKINMATTHIK >KaFdaiyiapsl op JKepiae OpTYpili eKeHIITIH IoJeNmeiii, )KoHe e oFaH ceberr
KEPTUTIKTI JKepmiH JnaHamadT 3JIeMEHTTepiHiH (Tay-Tac, OpMaH-TOFaid, Keimep, >kep Oemepi ’koHE T.0.)
KIIMMaTKa ocepi. AJlaMHbBIH KbUTyCce3iHyl aya TeMIlepaTypachiHa, aya bUIFajJIbIFbIHA FaAHA €MeC, COHIal-aK kel
KBUTIAMIBIFBIHA Ja OaiIaHBICTBEI. 3epTTE€y COHBIHIA, bypabail eHipiHIH KJIMMAaThI, OHIAFBI OPTYPIi KEPIiH
YKEPTTIKTI MUKPOKIIMMATHI OCHI altMaKKa JCHCAYIBIFBIH TY3ETyTE JKOHE TeMaly MaKCaTBIMEH KeJIreH opOip agamra
KOJIAMJIBI JEreH MM KaObUITaHIbL.

Tyiiin ce3mep: KIMMAaT, MUKPOKIHMAT, METEOPOJIOTUSIIBIK CTAHITHS, JIAHAMIADT, KIMMATTBHIK KOPCETKIMITEP.

Kazak eninin conrycririaae, Capsipka MeH bareic CiOipiH KUBUIBICKAH TYCBIHJIA €TIMI3IIH €H
KepikTi eHipiepiHiH O0ipi Kekmeray opranackan. Kekmietaynbiy skepl KaHmai cyry, TaOMFaThl TaHFa-
xaipim kepeMet emec ne?! Kekmeray nerenae ke xKypT Kasipri bypabaii KypopThIHBIH TOHIpET1 e
yrbiHabl. bi3aiH OYTiHT1 MarepuaabIMBI3IbIH HET131 KacHeTTi MekeH — bypabaii eHIpiHIH KIUMAaThl,
HaKThIpaK aTKaHaa OipHEIIe KepiHIH MUKPOKIMMATHI.

Bypabaii eHipi manamadTeIHBIH Ka31pTi KYPBUIBIMBI Y3aK YaKbIT OOWBI KAJIBINITACTHI. byt xkepre xka-
3BIKTAp CaHaTbIHA XKaTaThIH JaHamadTTap 0ackiM. OnapabiH aifHaIachbIHAA anaca YCTIPTTEP MEH THIKbIP
’KasbIKTap Oap. AWMAaKTBIH 0aThIC KOHE CONTYCTIK *KaKTapbl bypabaii noraceina (Kekimieray Taysl xoHe
[Ilyuse Tay »xoTajmapsl) Kipel, MIBIFBICEI MEH OHTYCTITiHE Kapal KimiripiM Keiparrap (25-50 m) Oap.
Bbyn alimakTa y3aK yakpIT OO¥BI THIKBIPJIAHFAH, €XKEJT1, KaTrapiianFaH xep Oeaepi cakranbiarad. Kimri-
ripiM YCTIpTTEp MacCUBIHIH €HiCl O1pTIH/EI THIKBIP XKa3bIKKa YJ1acalbl.

«bypabaity MY TITaymarsiana 2018—-2019 xbpu1aapsl aIThl METCOPOJTIOTHSUIBIK CTAHIINAS OPHATHLIIBI,
onap: bypa6aii, Ynken [lla6akrer, Kimni [laGaktel, Katapken, XKykeit, Lllyuse kenaepi »xaranaybiHaa
OpHaJlacKaH. ABTOMATThI METCOCTAHITUSIIAP TOYIIIK OOMBI AKYMBIC KaCalIbl )KOHE KeJecl mapaMeTpIiepi:
MaKCUMaJJIbl aya TeMIEepaTypachlH, MUHUMAJ/Ibl aya TeMIIepaTypachlH, OpTallia aya TeMIIepaTypachlH,
aya BUIFQJIBIFBIH, CAJIBICTBIPMaJIbl aTMOC(hepanblK KbICHIMIbI, a0COMIOTTI aTMOC(EPabIK KbICHIM/IbI,
KEJT KBUITAMIBIFbIH, JKeJT YUTKYBIH, KeJl OaFbIThIH, JKaybIH-IIIAIIBIH MOJIIIIEPIH aHBIKTANABI [1].

AtanFaH METEOpPOJIOTUSIIBIK CTAHLHUSAJIAPIBIH MOIIMETTEpPIHE CYHEHE OTBIPBII, CalbICTHIPMAIbI
TYpJle MUKPOKJIMMATKa OaKplIaysap Kyprizyre 0oJaibl.

Bypabaii eHipiHIH MUKPOKIUMATTHIK >KaFJaiaapbl ©Te KyObUIMAJbl: XKepAiH KOpFalybiHa Oaiina-
HBICTBI KeJT KBbUIIAMIBIFBI TE€3 ©3Tepe/l, KoaAep MEH KYPJIBIKTHIH OpHAJIACyhl KePTUTIKTI JKepAeri aya
BUIFAJIJIBIFBIHBIH aybITKYbIHA OKEJIEI].

Knumars! myFbul KOHTUHEHTAB/bI, Ka3bl BICTBIK JKOHE KbICHI KAaTThl OOJNIFaHMEH Jie Tayibl Teoe,
KeJIJIep MEH OpMaH aJIKarTapbl OHBI OipIiaMa )XyMcapTaibl.

JlannmagTThIH ©3T€ AJIEMEHTTEP1 JKeJ KbUIAaM/IbIFbIHA, aya TEMIIepaTypachiHa )KOHE bUIFaJIIbIFbIHA
acep erei, ocel Typrbiaa bypabaii aymarbiHbIH OlpHEIIe KepiHiH MUKPOKJIMMATHIH 3epTTel 0acTabIK.
baxputay ymrin JXKekeit, [llyube sxone Kinri [1laGakThl myHKTTEpi TaHIAIBIN aJTbIHIBI.

1. by myHKT — aBTOMAaTTHl MeTeocTaHus JKokei kemiHiH conTycTirinae 360 M KalIbIKThIKTa Op-
HateuTFaH. Keu TeHi3 aeHreiined 377 meTp OuikTikTe opHanackaH. CONTYCTIK-IIBIFBIC XKaFbl KbIPATTHI.
Keun aitHanackina anpicTay KalIbIKTHIKTA KbUIKAH JKaIbIPAaKThl CUPEK araliTap ecin Typ. JKajmbl anraH-
J1a KeJl alfHaJIbICHI allIbIK JaJia.
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2. byn nmyHKT — aBToMaTThl MeTeocTaHIus Llyduse kemiHiH conTycTiK-0aThic *aranaybiHaH 730 M
KalIBIKTBIKTa opHaTbuiraH. Kenain onrycrtirinie Lllyuse kanacsl opHanackal. EH KMbIp jKo9HE KapTacThl
JKarajay — OJ1 OHTYCTiK-0aThIchl. KemtiH OapIiblK yKarbl Kaparaiibl OpMaHMEH KaObUTFaH.

3. Byn nyHkT — aBromarTel Meteoctanius Kimi [1labaxTsl kemiHiH Oarbic karanaysiHaH 700 M
KalbIKThIKTa opHaThlUIFad. Ken 303,6 M abcontoTTik OMIKTIKTE OpHasiacKaH. LIIbIFbICHI MEH CONTYCTIK-
mibiFbichiHia Kekmieray taybiMeH mektecenl CONTYCTIKTEH CONTYCTIK-OaThICKa Kapail KeJire »akblH
KepIiep/ie IMOFbIpIIaHFaH xapTactap 6ap. XKorapsl TeOenrikTep iy OeTKeiIepi menTi KbI3bLUI-CYJIbI 1aja.
Kennin mbirsic Oeniri Kekmieray TayblHa jkaKblH OpHaJIacKaH, Tay OeTKeisiepl Kaparail opMaHAapbIMEH
*aObUTFaH, TOMEHT1 O6JIiriHae, KeJre )KaKblH XKepiHae KalbiH 0ackiM. OHTYCTIK jKarayiaybl KaHbIHIIbI
OpMaHJapMEH IIEKTeCe .

1-6 cyperrepne maHmmadT IEMEHTTEPIHIH aya TEMIIepaTypachl MEH BUIFAJJIBIFBIHA dCep €Tyl
KOpCETUIreH. ATalFaH MyHKTTEPACH aJIbIHFaH, XKa3/blH YII allbIHAAFb] Y1 TOYIIKTIK aya TEMIIepaTypachl
MEH bUIFaJIIBIFbI JKalibl MasiMeTTep Kenrtipuired (2019 sxpuiapig 18 maycbimbl, 18 mringeci, 18 TaMbi3bl
KYHIEPIHIH MATIMETTEPI).

MaycbiM ailbiHbIH 18-1 KYHI ’KaybIH-IIANIBIHCBI3, KYH allIbIK OOJIbI, YK€ KblIAaMIbIFbl JKexei
xoHe Il[yube mereocranmusuiapeiana oprama 0,9 m/cek., an Kimni [IlabakTel MeTeoCTaHIHMSICHIHAA
1,8 m/cek-ka sxerti. [Imarpamma Ooiibiaima (1-cyperre) Kimni IllaGakTeima aya TemmeparypachbIHBIH
KaJiraH ekl MeteoctaHuusara kaparanaa TyHri caratr 00.00-men (8°C) 08.00-re (16°C) neiiin exninaei
OCKEHIH KepeMi3, MyHbIH ce0eb1 Kimri [1[abakThl KesiHiH CONTYCTIK-IIbIFBICHIH, MBIFbICHIH Kokiieray
Tay >KOTachl aJIbIll KaTKaH/bIKTaH, ka3 ME3TUTIHIH aJFfallKbl allblH/1a, KYH/13 BICBIHFAH Tay-Tac TYHIE
COJI BICTHIFBIH alfHAJIACBIHJAFHI Kepre Oepir, coJl XKeplH MUKPOKIMMATBIH Ty3eal. OpTaila aya Temie-
parypanapsl 1-CypeTTe KopCceTUIreH.

I-cyper — Aya TemmeparypachHbIH quarpamMMacs (2019 sxeuteer 18 Maychim)

Hlinne aifprabiy 18-1 KyHI 1€ JKaybIH-IIANIBIHCHI3, alllbIK KYH OOJIBI, YK€ KblIIaMAbIFbl JKekei
meteoctarnusiceiaaa 0,7 m/c, Llyune mereocranmumsceiaaa 1,0 m/c, Kimi Illabaktel MeTeocTaHIws-
ceiHaa 1,4 m/c xerti. Jlnarpamma GolibiHIIa (2-cypeTTe) Oip/ei skaFaaiiia, ska3IblH €H BICTBIK alibIH/Ia
OipKeJIKi KBUIBIHFAH Tay-Tac, TOMBIPAK IIEH OPMaH-Cy aya TeMIIepaTypachiHa O1pKaIbIITHI dCep eTEeTIHIH
KepeMi3. ByJt KyHi calbICThIpMaIbl BUTFAIIBLIBIK (5-cypeT) Ta OipKaibinTel 60sasl. OpTamia aya Temrie-
parypaapsl 2-CypeT KopCeTiITreH.

TambI3 aifpiHblH 18-1 KyHI aya Temmeparypachl MEH CajbICTBIPMAlbl BUIFAJIIBUIBIK ©3Tepi
(3, 6-cypetTep).

Aya Temneparypachl TOMEHIETEH/IE, CaIbICThIPMAaJIbl bUIFAJABUIBIK KOFAPbLIANIbI, )KOHE OYJ1 3aH-
IbLIBIK. Ken nana ankantapblHaH COKKAH Ke3JIe /1€ aya TEMIIepaTypachl )KOFapbUIai Ibl, OJ1 KE3/I€ Callbl-
CTBIPMAJTbI BUIFAJIBUIBIK TOMEH ICHII.

MaychiMHBIH 18-1 KYHI aya bUTFaJIIbUIBIFBI OPTYPIIi IaMBbIFAaHBIMEH, TOYJIKTET1 OpTAaIla bUTFaJIIbLIBIK
Kexeit MC-na 79%, Llyuse MC-ma 70%, Kimri Hlab6akTer MC-na 78% 6omnubl. A carat 5.00-1¢ XKekeit
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2-cypet — Aya TemneparypacsiHbIH auarpamMmacs! (2019 sxeurrsl 18 mringe)

3-cypet —Aya TemnepaTrypacbiHbIH Auarpammacs (2019 xbeutrsl 18 TambIz)

4-cyper — Aya bUTFaILABIFBIHBIH quarpamMmMackl (2019 sxputrs! 18 Maychim)

meH Kimni [laGakTel Kenaepinae aya bUIFAIABIFBIHBIH albIpMamIbUIbIFbl 41% KepceTKkeHiMeH, carar
9.00-1e ox TeHecTi, )xoHe carat 16.00-1e aitpipMantbuIbIK 35% O60s! (4-Ccyper).

lingenin 18-1 KyHI aya BUIFAIIBUTBIFBI O1PKAJBINTHI JAMBIIBI, TOYJIIKTET! OpTaIia bUTFAJIBUIBIK
Kexeit MC-na 60%, Hlyure MC-na 55%, Kimi [Ta6akter MC-n1a 59% Gonapl. AliTapibIKTail aiftbip-
MaIIbUIBIKTap OOJFaH XKOK (5-cyper).

Tamb3neiH 18-1 KYHI aya BUIFaIABUIBIFBl YIIKEH albIpMAIIBLIIBIKIICH JaMBIIbl. Aya BUIFaJIbIFbI
OapnbIK MeTeocTaHIusAa TaHFbl carar 3.00-1e TeHeckeHiMeH, KyHi3ri 11.00-me omapnabiH apachiHIa
yikeH 52%-1bIK albIpMaIbUIBIK 00JIIBI (6-CYypeT).
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5-cypet — Aya butranabIFbIHbIH Auarpammacs (2019 sxpurrsl 18 minge)

6-cypeT — Aya bUTFaJIIBIFBIHBIH AuarpamMmackl (2019 xeutrsr 18 TaMbI3)

ATMOcdepanbIK KbICHIM — 6T€ TYPAKChI3 METEOPOIOTHSUIBIK 37ieMeHT. Ot aya OaFaHaChIHBIH COMKeC
OMIKTIriHEe, OHBIH THIFBI3IBIFBIHA, TCHI3 ACHTCHIHEH COJI JKEePIiH €H/IITr1 MEH OMIKTITiHEH ©3Tepill OTHIPAThIH
ayBIPJIBIK KYIIHIH XKbUIAaM/IbIFbIHA OalIaHbICThI aHbIKTaNa bl bypabaii eHipi TeHi3 neHredineH 480 m
OuikTikTe OpHanackaH, conabikTad 30—40 M6 TemeH. Kpic mesriminae Contycrtik Ka3akcran aiimarbiHa
Ci0ip aHTUIIUKIIOHBI dcep eTel, COHAbIKTaH bypabaii eHipiHIH MAaKCUMYM KbICBIMBI KbIJT ME3TUIACPIHIH
KBIC YaKbITBIHA OOJIaTIBI.

JKorapsl 1a atanraH KyHIepi aTMoCepaliblK KbICHIM ChIHBII OaraHbiHAH 754—771 MM apanibIiFblHAa
0O0JIIBI.

Keii0ip, TaynapMeH KOpFraJiFaH )XoHEe OPMaH Ibl )KePIIEPIC JKEJ KbIIaMIBIFbI CAIBICTHIPMAIIBI TYPC
TOMEH 00J1a/1bl KoHe OYJI JKeJiH OaFrbIThIHA OalIaHBICTHI.

Mayceim aiibiabig 18-1 kyHi XKekeii men Kimi [1laGakTeina sxen OarbIThl 9p O6arbiTTa 007161, Oipak
0aThIC )KOHE CONTYCTIK-0aThiC OAFbITTAFbI JKeJIIep 0achiM COKTHI. Al II[yube METEOCTAHITUACHIHIA KET
OarbIThl OapIBIK OAFBITTa COKKAHBIMEH, OHTYCTIK OaFbITTAFbI XKeNJaep yeTeM 00mabl (7-cyper).

[linge afibiHBIH 18-1 KYHI YIII METEOCTAaHIIUS J1a XKeJaep op OarbITTa 00Jbl, OHBIH immiHae Kimri
[1TabaKThl METEOCTAHIUACBHIH/A COATYCTIK-0aThIC OaFbITTarbl, JKOKeH METEOCTaHIIUACHIH/IA COITYCTIK-
HIBIFBIC OaFBITTaFBL, [1lyube MeTeoCTaHIIUSACHIH A CONTYCTIK OaFBITTAFbI KeTaep 0ackiM 0071151 (7-cyper).

TambI3 aifbIHBIH 18-1 KYHI 1€ Jken op OaFbITTa COKTHI, Oipak JKekel MeTeoCTaHIUAChIHAA COJNTYCTIK
mibIFbIC OarbITTarbl, ast Kimri [1laGakThl MeTeOoCTaHIMSICHIH/IA OHTYCTIK-0aThIC OaFBITTAFbI KEICP YCTEM
6ol (7-cyper).
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7-cypet — 18 mayceiMaarsl, 18 mrinaeneri, 18 TaMbI3gars kel OaFbITHI

KpicTa aifMakTBIK aya HMUPKYISALIUACH a3Us aHTHIMKIOHBIHA OailIaHBICTBI, SIFHU KbIC ME3TUIIHE
70% ambIK KyHAep O6omansl. XKa3 Mesrininae nukIoHaap o6eincenaunik TabiTaasl. ConTycTik aya Mac-
Cachl JKaybIH-IIAIIBIH MEH TYPAKChI3 aya-paibiH dKeel.

batbic aya MaccanapbIHBIH TackiMaiiaHybiHa KekieTay Tayibl ayMarbIHBIH OporpadusiibK acepi
6ap, 011 JKaybIH-IIAMIBIHHBIH (KbUTBIHA 350 MM) casIbICTBIpMAaIIbl TYPJE KOIl TYCYl, all Kbl XKaibl-
JBIK — 011 aya TemreparypacbiHbliH bareic Cibip ka3blFbIHA KaparaHza, KpICTa Oipiama >KOFapbl XKoHe
’a3zia ToMeH OOJyBI.

XKasbIk xeprep/e KbULABIK KaybIH-1IambiH Memepi 250-350 mMm-re sxeteni. JKbuibl MaychiMa
(coyip-KbIpKYHEK) sKaybIH-IIAIIBIH XKaHOBIP TYPIHAE TYCEAl kOHE OHBIH MeJIIepi opTa ecenmeH 224—
318 MM, OyJ1 >KBULABIK KaybIH-IMAIIBIHHBIH 75-90%-b1H Kypaiiasl (8, 9-cyperrep). KbIcKbl skaybIH-
mrameia Memepi 60—70 mwm [1].

8-cyper — Kimri [llabakrsr, XKekeit sxone Karapken MC sxaybIH-IIAIIBIH MOJIIIIEPi

9-cypet — bypabaii, Yaken [llabakrsr, [I{yuse MC xaybIH-IITANTBIH MOIIIEPi
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Ochl Xypri3iinren OakplIayIapIblH HOTHXKECiHIe OaliKaFaHbIMBI3:

1. JlanamadT 2JIeMEHTTEPiHIH aya TeMIlepaTypachiHa dcepiH OalKalMBbI3, JKabl alFaHaa OaKbl-
JIaHFaH YII METEOCTaHIMsAIa 1a opTaiia Temmneparypa mamainac 6omnasl. bipak, Kimi [IlaGakTs! Tay 6ay-
paiiblHJIa OpHAIACKaHIbIKTaH, TYHI1 YaKbITTaH OacTan Te3 *KOorapbUIalThIHBIH OalKaibIK, koHe Llyune
METEOCTaHIMSICHIHBIH OapIIbIK JKaFbIH Kaparailyibl opMaHAap KOpIIal TYp, COHJABIKTaH bICTHIK aya OpMaH
apKBUTBI ©TKEHIe 0ipa3 CyWIbl, SFHH TaHEPTEHT1 YaKbpITTa aya Temrmeparypacel 1—1-2 °C-ka TemeHaey
OO0 IBI.

2. blnranael aya-paiiblHia aya bUIFAJIbIFbI )KOFapbl 00JaThIHBI aHBIK. Kyprak, bICTBIK aya-paibIHia
TOMEH aya BUIFAJIBIFBl «THUIMA1L TeMIepaTypaHbD» TOMEHIETEl, JEeMEK aJaM BICTBIKKA >KEHIJT Te3e
anajpl. ATanfraH METeoCTaHLUsAIapJa TaHEPTEH YaKbITTa €H >KOFapFbl aya bUIFAJIbUIBIFBI O00m1bl. EH
YJIKeH aya bUtFaiabibl yube MeTeocTaHusCchIHAA Oailkaiabl.

3. Opratia e KbIIAaM/IbIFbI )KOFapbl 0oIMaca /1a Keie KaTThl XKeJl YUTKYyNap J1a O0JIbII Typabl.
b1 00itbl K©0O1HE OHTYCTIK, OHTYCTIK-0aThIC OaFbITTAFbI JKeJAep OoNFaHbIMEH, 013 OaKbUIaFaH KYHIEP1
XKexeiine contycrik-1mblFbic OarpITTarsbl, Llyubene onTycTik-0areic OarbiTTarbl, Kimi [[abakTeiia oH-
TYCTIK, OHTYCTIK-0aThIC OaFbITTaFbI KeJJep 0ackiM O0JIbl. JKepriTiKTi )KepIiH KOPFaTybIHA XKOHE HKeTl
OarbpITbIHA Kapai el )KbUIIaM/IBIFbI J]a 9PTYpJil OoIaabl.

4. Kazpix xepraepze xbuabiHa 250-350 MM xkayblH-IabH Tycel. OHbIH 75-90%-bI KbUIbI May-
CBhIM/JIA JKaybIH TYPIHJIE JKayaIbl.

Kyprizinren 6axpuiaynap bypabaiiiblH MUKPOKIMMATTHIK JKaFdaiyiapbl, 9p sKepie opTYpIll eKeH/ -
T1H JONeNIeH I, KOHEe JIe OFaH CeO el KePTiTiKTI Kep/IiH JaHamadT IeMEHTTePiHIH (Tay-Tac, 6CIMIIIK
*aOBIH/IBICI, OpMaH-TOFal, KOJIep, kep Oeaepi xoHe T.0.) KITMMarka acepi.

AJTaMHBIH JXbUTyCE31HY1 aya TeMIepaTypachl MEH bUIFAJ/IbIFbIHA FAHA €MEC, COHJA-aK el KbLI-
JaMJIBIFBIHA Ja OaiylaHbICTRI. bypabaii eHipiHIH KIIUMAaThl, OChl alilMaKKa JCHCAYJIBIFBIH TY3€TYTe KOHE
JieMajly MakcaTbIMEH KeJITeH opOip ajaMra KOJaiibl OOJIBI TaObIIa b,

Conay 1920 xbliabl AeMaibic OpBIHBI pEeTiHAE TaHbUIFaH bypabaiiibiH OYyriHl Ke3 cyilciHaipenl.
Kaszipri yakeitra Enopaara sxakbiH opHaJIacKaH JeMalibic opbiHbiHA TMJI MeMiiekeTTepiHeH, dJieM ell-
JIEpIHEH MBIHJaFaH TypUCTEP KeJil, JeMaJIbI JKaTa/ibl.
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MHUKPOKJ/JINMMAT B YPOUUIIE KOKIIE
K. IIl. PAXMATYJIMHA, C. 7K. BAJITAIIIEBA
I'HIMT«bypab6ait» YIII PK, noc. bypabaii (Kazaxcran)

AnHortanus. [IpoBenén ananus JaHHBIX METEOPOJOTUYECKUX CTAHIIMM, YCTaHOBJIEHHBIX B TOCY/IapCTBEH-
HOM HallMOHAJILHOM MPUpPOIHOM mapke «bypalaiiy, U1 onpeneneHrs MUKpOKINMaTa B pa3IUYHbIX yacTax by-
pabast 1 715l U3y4YeHUs1 BO3JCHCTBHSI DIIEMEHTOB JIaHAmadTa Ha MECTHBIH MUKpoKiInMar. Habmonenus mokaszainm,
YTO MHUKPOKIIUMaTH4YecKue ycinoBus bypabast pa3iauuHbl B pa3HbIX MECTaX, a MPUYMHOM BO3AEHCTBHS Ha KIIUMaT
SIBIISICTCS] BIIMSIHUE MECTHBIX 2JIEMEHTOB JaHamadra (Ckaisl, jieca, o3epa, Tonorpadus u T.1.). UyBCTBUTENLHOCTh
YeJI0BeKa K TEIUy 3aBHCHT HE TOJIBKO OT TEMIIEPATyphl U BIAXKHOCTH BO3/lyXa, HO U OT CKOPOCTH BeTpa. B koHIe
WCCIIeZIOBaHUS OBII CAeTaH BBIBOJ, YTO KIMMar bypalas n MeCTHBINM MUKPOKIMMAT Pa3HBIX MECT HMOAXOAZT IS
BCEX, KTO ITPUE3KAET B 3TOT PETMOH Ul 03OPOBJICHUS U OT/IbIXA.

KuroueBble ciioBa: xiMMar, MUKpOKIMMAT, METEOPOJIOTHYECKas CTaHIMA, JaHAIIa(T, KIUMaTHYECKHE I10-
Ka3aTellu.
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THE MIKROCLIMATE OF BURABAY - THE MIRACLE OF KOKSHE
K. Sh. RAKHMATULINA, S. Zh. BALTASHEVA

SNNP «Burabay» SNNP «Burabay» of Presidents Affairs Administration of the Republic of Kazakstan,
v. Burabay (Kazakhstan)

Summary. The analysis of data from meteorological stations installed in the state national natural Park
“Burabay” was carried out to determine the microclimate in various parts of Burabay and to study the impact
of landscape elements on the local microclimate. Observations have shown that the microclimatic conditions
of Burabay are various in different places, and the reason for the impact on the climate is the influence of local
landscape elements (rocks, forests, lakes, topography, etc.). Human sensitivity to heat depends not only on the
temperature and humidity of the air, but also on the wind speed. At the end of the study, it was concluded that the
climate of Burabay and the local microclimate of different places is suitable for everyone who comes to this region
for health and recreation.

Keywords: climate, microclimate, meteorological station, landscape, climatic measures.

202






VIIK 502.4

OCHOBHBIE PE3VJIBTATHI HEJIEBOW HAYUHOM ITPOT'PAMMBbI
«KOMILIEKCHAS OIEHKA YKOCHUCTEM
IIYYUHCKO-BOPOBCKOM KYPOPTHOM 30HBI
C ONPEJAEJIEHUEM SKOJOINHYECKOM HAI'PY3KH
B IIEJISIX YCTOMYUBOI'O NCIIOJIB30OBAHU A
PEKPEAIIMOHHOI'O TOTEHIIUAJIA», BHEJIPEHUE 1
MEPCHOEKTHUBBI TPOJIOIKEHUSI UCCJEJJOBAHUN

®. )K. AKUSHOBA, H. A. COPCEHBAH, A. M. ATAJIMXOBA, A. J1. HAJXKEUEB, A. ABE30BA,
A. T. CHUMBATOBA, K. . JI’KAKVJIAEB, A. H. KAB/{[ELIIEB, A. b. BEP/JUBEK,
E. B. APXUIIOB, C. B. BbIKOB, H. H. FEPE30OBHUKOB, JI. A. JUMEEBA, T. H. IVUCEBAEBA,
K. B. ECEMBEPIJUEBA, H. U. UBAHOBA, C. A. KYBEHTAEB, B. H. KPAMHIOK, H. OHJIAC,
1 A. IIATOBA, E. I'VCEBA, K. CATMUHTAEB, H. A. IKOBJIEBA, B. AIIUEB

MesxayHapoaHbIi HayqHbIH KoMIuteke «Actanay, Hyp-Cynran, Kazaxcran; ige.isca@gmail.com

Annoraums. VMccnenoBanusi nocpsiieHsl uzydeHuto IllyunHcko-bopoBckoil KypopTHOM 30HBI, KOTOpas
BKJTFOUAET OOJBIMYIO YacTh TepPUTOpUHU [0CymapcTBEHHOTO HalMOHATIRHOTO Tapka «bypabait». BiiepBrie 3a 1mo-
cleHee AECITHIIETHE TIPOBEIEHBI KOMIUIEKCHBIE MICCIENOBAHNS HA3eMHBIX U aKBAJIBHBIX 3KOCHCTEM C OIIEHKON
KadeCTBEHHOTO COCTOSHHSI OKPY KArOIIel Cpe/Ibl, IEHHOCTH OMOopa3Hoo0pa3us, BO3NEHCTBHUS TypHU3Ma U peKpea-
[IUU Ha YHUKAJIBHBIE YKOCHCTEMBI.

KuroueBbie ¢j10Ba: YKOCUCTEMBI, OMOopa3sHooOpasne, reonH(popMaIimoHHOE KapTorpadupoBaHue, JTJOKaTbHAS
MOHUTOPUHTOBAs ceTh, lIlyunHcko-bopoBckas KypopTHas 30Ha.

OcHOBaHUEM JIsI KOMIUIEKCHOM 3KOJIOTHYECKOM oneHKH skocuctem lllyunHcko-bopoBckoit Ky-
poptHoii 308561 (IIIBK3) B pamkax nporpammuo-tieneBoro (puaancupoBanus Komurera Hayku MOH PK
SBWJIOCH YCUJICHHE TYPHUCTCKO-PEKPEAIMOHHOTO BO3ICHCTBHS HAa YHUKAJIbHBIE IKOCUCTEMBI 0CO00 OX-
paHsieMol TPUPOTHON TEPPUTOPHH, OCOOEHHO MOCIIEe BBO/IA B ICMCTBHE BHICOKOCKOPOCTHBIX MarucTpa-
JeH, yay4IIMBIIUX JTOCTYIMHOCTh TEPPUTOPUU IJs ONM3Ie)amx ropoaos, Bkimtoyas I. Hyp-Cynran ¢
yuciaeHHOCThIO Hacenenus 1 056,7 Teic. yenosek (Ha 01.01.2020 ) [1, 2].

[lens mporpamMmmbl — KoMIuIeKcHas orieHka 3kocucteM IIIBK3 Ha ocHOBe onpeneneHus: s3KoIoruye-
CKOM Harpy3KH ¢ pa3pabOTKOH PEeKOMEHAIUI 110 YCTOHYMBOMY MTPUPOAOIIOIH30BAHUIO C IIPUOPUTETOM
pa3BUTHUS peKpealnuu u Typusma. Peanuzanus nmporpaMMbl HMEET CTpaTernyeckoe 3HaYeHue AJis pas-
BUTHS PETHOHA, TaK KaK YHUKAJIbHbIE PUPOAHbIE KOMIUIEKCH [ 0Cy1apcTBEHHOTO HallMOHAILHOTO MPH-
poxuoro mapka (I'HIIIT) «bypabaii», B koTOpbIii BXOAUT OCHOBHas yacTh Tepputopun LIIBK3, nmeror
PErHOHANIbHYIO0, HALIMOHAIBHYIO U MEXTyHAPOIHYIO 3HAYUMOCTb.

OCHOBHBIM HCHOJHHUTENEM HAy4HbIX HCcenoBaHUi sBisgerca MHCTUTYT reorpaduu U mpUpoIo-
M0JIb30BaHU MeXIyHapOoJHOTO HayYHOTO KOMITJIEKCa «ACTaHa, COMCIIOTHUTESIMU IPOEKTa — CIelha-
muctel 13 MHctuTyTa reorpadum u BomHou OezomacHocty MOH PK, TOO «3kocepsuc-C», UY
Nazarbayev University Research and Innovation System. Kpome Toro, npuBieueHbl BUIHBIC YICHBIC U3
Huctutyta 300morun MOH PK, Boraanueckoro cana r. Hyp-Cynrana, punmana « MTHCTUTYT 60TaHUKH
u puronHTpoaykium» KIIXKM MOTTIP PK, dbunuana KasHUNJIX B 1. yunHcke.

3a mepBbIi TO/T UCCIIEIOBAHUS MTPOBEACHBI Pa0OTHI IO COOPY M CTPYKTYPHUPOBAHHUIO OOJIBIIIOTO 00B-
eMa JaHHbIX 1 nHpopmaruu (omyOaukoBaHHBIC, (POHIOBBIC, CTATUCTHUYECKHE, TEKCTOBBIC U KapTOTpa-
¢dbuyeckue JaHHBIC) MO MPUPOTHBIM, IKOJIOTHYECKUM U COIMAIbHO-3KOHOMUYeCKuM ycioBusiM [1[BK3.
COop nmaHHBIX MPOBENEH U3 OMYOJUKOBAHHBIX MCTOYHHUKOB, MOJYYEH IO 3alIpocaM M3 LEHTPaJbHBIX
Y MECTHBIX MCIOJHUTEIbHBIX opraHoB Kazaxcrana, coOpan u3 opuuanbHbIX CaliTOB OT€UECTBEHHBIX
1 MEXIyHapOIHBIX opranu3anuid, By3oB 1 HUUN. OcoGenHoCThI0O MHDOPMAITMOHHOW 0a3bl SBISETCS
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CTPYKTYPHUpPOBaHUE JaHHBIX B pa3zesiaX M0 TeMaTUKe, IPOCTPAHCTBEHHOMY IOJIOKEHUIO U BPEMEHH.
WNudopmanmonnas 6aza Taxke comaepxut nudppossie ontudeckue (Landsat 5,7,8 ¢ 1985 no 2018 r;
Sentinel-2 ¢ 2016-2017 rr.) u pagapubeie kocmuueckue cHUMKHN (Sentinel-1, 2016-2017 rr.). Co3nansl
0a3bl TaHHBIX TI0 YKOJIOTHYECKUM ycaoBusM HaceneHHbIX MyHKTOB IIIBK3 B CYB]] Microsoft Access u
0 conralibHO-dKoHOMUYecknM JdaHHbIM B CYBJ] PostgreSQL.

[TpoBeneHsl chemMKa OeperoBoil TMHUK U poQuiInpoBanre OeperoBoii 30Hb1 o3ep bypabaii, Kumm
la6akter, Yneken [1labakte! u lyuse ¢ mpumenenuem kBaapokontepa DJI Phantom 4; ycraHoBieHbI
TOYHBIE KOOPAWHATHI U BBICOTHI MecTHOCTH ¢ mpuMeHeHneM GNNS nmpuemuuka Trimble; chemka o3ep
Bypabaii, Kumm [la6akter, Yneken labaxter, Maiibansik, lyuse, XKyxkeii, Katapkons ¢ mpuMeHeHHEM
3D ckanepa RIEGL VZ-4000. KamepanbHas o0paboTKa MOJIy4eHHBIX TaHHBIX ocymiecTBieHa B [MC-
nporpamme ArcGIS 10.1.

B mepBbIit TOI MCCenoBaHUN MPOBEIEHBI OaTnMeTpudeckue m3meperus ozep Kumm [labakrer,
Vnbken [labaxter, XKykeit, Karapkons, bypa6ait, [llyuse, Tekekonb ¢ mpuMeHEHHEM 9X0JI0Ta-KapTILIOT-
tepa Lowrance ELITE Ti u oT60p ipo0 BOIBI ¥ TPYHTOB TSI TAOOPATOPHOTO OMPEACIICHHSI SKOJIOTHYe-
CKOT'O COCTOSIHMSI (PUCYHOK 1).

Nzyuen penbed [1IBK3 ¢ ncnons3oBanuem ommyOIMKOBaHHBIX JaHHBIX, [[MP, kocMuYecknx cCHUM-
KOB M TIOJIEBBIX HccienoBanuii. Cocrapnena kapta penbeda LIIBK3. Penped [1IBK3 u3yden u kaprorpa-
¢bupoBaH ¢ ucnonp3oBanueM nudpoBoit monemu penseda (LIMP, Tounocts 10 M), co3maHHOM Ha OCHO-
BE CHMMKOB CO CITyTHHKa Sentinel-2, omyOIMKOBaHHBIX T'€OJIOTHYECKHX KapT, OOBSICHUTEIHHOMN 3aru-
CKH, (OHJOBBIX OTYETOB IO T€OJIOTUYECKOMY U THIPOreoornyeckoMy usydeHuto aucta N-42-XXIX.
Penned orpaskaer o0l reOCTPYKTYPHBIHN TUIaH pernoHa. HU3KOropHO-MEITKOCOOYHBIN penbed mpu-
ypOueH K TEeKTOHMYecKHM IuBaM bypabaiickoro, XKykelickoro u bepkyTHMHCKOTO IpaHUTOTHEHCOBBIX
KYIIOJIOB, TIPOPBIBAIOIINX TOKEMOPHIICKHE CKIaauaThie KOMITIEKCh KokueTaBCKOW TIIBIOBI U TaJIe0301-
CKHE BYJKaHOT€HHO-0CaJ04HbIe KOMITJIEKChl CTEMHIKCKON 30HbI. Pa3phIBHbIE TUCIOKALIMU Pa3IMYHbIX
KHMHEMaTU9YeCKUX THIIOB, PAHTOB, INHEHHBIX U KOJBIEBBIX (DOPM IIHUPOKO PACIIPOCTPAHEHBI M ITPOSBIIS-
IOTCSI B COBPEMEHHOM pelbede. AKTHBHAS TEKTOHHUYECKAS I TEIFHOCTD PH (POPMUPOBAHHUHN TEOIOTH-
YECKUX CTPYKTYp, B TOM YHCJI€ TPAHUTHBIX MaCCUBOB, 3aJ10KHJIa CUCTEMY JAYrooOpa3HbIX U KOJIbLIEBBIX
pa3pbIBHBIX HApPYLIEHU, KOTOpas B 1IEJIOM MPEA0NPEAEIINIAa OCHOBHBIE UEPThl COBPEMEHHOTO pelibeda
HU3Koropbs. Ha kapre penbeda mpeacraBieHsl TpH OCHOBHBIX Kilacca peibeda (HU3KHE TOpbl, MEJIKO-
COTIOYHUK, IEHYJAllMOHHBIE U aKKYMYJISITUBHBIE PABHUHBI ), pa3/I€JICHHbIE HA OCHOBHBIE THUIIbI, TOTUIIbI
u opmel penbeda. Onucanbl 0COOEHHOCTH TeOMOP(OIOTHIECKOTO CTPOCHHUSI 03€PHBIX BaHH U UX BO-
TOCOOPHBIX O0ACCEHHOB.

Bropoii atan uccnenosanuii mporpamMmsl (2019 1) Ob11 MOCBALIEH U3YYEHUIO TPUPOIHBIX YCIOBHM
Y CO3/IaHUI0 HAa OCHOBE TOJIEBBIX M KaMepalibHBIX uccienoBanuii ¢ mpumeHenneM ['MC tematndeckux
KapT, OMpENeNIEHUI0 3HAYUMOCTH M aHTpororeHHoW HapymieHHOCTH skocucteM [I[BK3. Co3manbl
TEMaTHYECKHE KapThl MO KJIMMAaTHYECKUM yclIoBUSAM (9 kapT — TemmepaTypa BO3/1yXa, CKOPOCTb U
HampaBJieHUE BETPa, T0JJ0OBOE KOJIMYECTBO OCAJIKOB U JIp.) (PUCYHOK 2), TOBEPXHOCTHBIM BoAaM (8 KapT),
[IOYBEHHAas KapTa, KapTa pacCTUTEIBHOCTH, 5 KapT M0 )KUBOTHOMY MUPY U paJiMalliOHHON 0OCTaHOBKE Ha
OCHOBE MHCTPYMEHTAJBHBIX U Ja00paTOPHBIX JTaHHBIX, INTEPATYPHBIX U (DOHTOBBIX UCTOUHHKOB.

Cocrasnensl 14 xapt paitonupoBanus [1IBK3 o crernenu 3arps3Henns arMocepHOoro Bo3ayxa 3a-
IPA3HAIONIMMHU BEIIeCTBAMHU, 6 KapT 3arpsi3HEHUs] MOBEPXHOCTHBIX BOA, 32 KapThl COACpPKAHMS 3arpsi3-
HSIOLMX BELLECTB B [TOYBE U JIOHHBIX OTJIOXKEHUSIX, KapTa aHTPOIOT€HHOW HapYIIEHHOCTH 3KOCUCTEM.

Ha ocHoBe nuTepaTypHbIX U (POHIOBBIX JAHHBIX, [TIOJIEBBIX UCCIIEOBAHUNM PACTUTEIBHBIX COOOIECTB
¢ opMupoBaHuEM repbapus, a TAKKe U3yUYE€HHUEM KPAaCHOKHIKHBIX, PEJIMKTOBBIX U aJIBEHTUBHBIX BUI0B
pacTuTenbHOCTH, co3nana kapra pacturenbHocTr [IIBK3 B Mmacmrade 1 : 50 000 (pucynok 3). B ocHOBY
KapThl MOJIOKEHBI JIeTalIbHbIE KOCMUYECKHE CHUMKH, KOTOpbIe 00pabaThIBAIMCh METOJJOM O0ydaeMon
KJ1accu(UKalny, a TakKe JeCOTaKCallMOHHbIE U Tomorpaduueckue kaptol. [Ipu cocTaBieHun KapThl
pa3paboTaHa JeTeH/1a C BBIICJICHHEM 30HAIBHBIX M HHTPA30HAIBHBIX PACTHTEIBHBIX COOOIIECTB.

Oueneno coctosiaue Tepputopuu LIIBK3 mo crenenu ieHHOCTH ¥ 3HAYUMOCTH SKOCUCTEM HAa OCHOBE
BBISIBJICHUSI IPOU3PACTAHUS U OOUTAHUS B HUX PEIKUX, KPACHOKHUKHBIX, PEIMKTOBBIX U a/IBEHTUBHBIX
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Pucynok 1 — barumerpuueckas cbemka o3zep LLBK3:
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a — Bypa0aii, 6 — Yibken [labakTel, B — Karapkosns, . — Kumm [11abaxrer
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Pucynok 2 —
KapThl 0 KITUMAaTHYECKUM YCIOBHUSM:

a — pacrupeziesieHle CpeJHEMHOTOIeTHEH
TOJIOBOM CKOPOCTH U HaIPaBJICHUS BETPa,;

0 — pacmpeniesieHUe CPEIHEMHOTOJIETHEH
CKOPOCTH U HaIllpaBJICHNs BETpa 3a SHBAPB;

B — paclpe/ieJICHUe CPEHEMHOTOJICTHEH

CKOPOCTH U HaINpaBJICHHUs BETpPa 3a HIOIb

Pucynox 3 — @parment kaptsl pacturensrocT LIIBK3
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BHUJIOB pacTeHM M KUBOTHBIX. CocTaBieHbl KapTta skocucteM B MacmTade 1 : 50 000 (pucyHok 4),
KapTa [EHHOCTH W 3HAYMMOCTH OMopa3HooOpa3us, WHTErpalibHAas KapTa IEHHOCTH U 3HAYUMOCTH
oropaszHooOpasmst skocucteM B Macmirade 1 : 200 000.

0

Pucynoxk 4 — ®@parMeHTsI KapThl JJecHbIX (a) 1 crenHbIx (0) skocucrem LI[BK3, nerenna k kapre
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Pucynox 5 — Mecra HaOmonenuii 3a xuBoTHEIM Mupom LIIBK3

B pesynbrare uccienoBaHuil MpOBOAMIICS aHAIU3 >kUBOTHOro mupa tepputopuu LIBK3 (pucy-
HOK 5) C OnpeesieHueM YHIEMUYHbBIX, KPACHOKHUKHBIX, PEIKUX U UCUE3A0IIUX BUJIOB.

Jlan aHanu3 M3MEHEHUN THIIOB 3e€MIICIIONbL30BaHMs 3a 1mociueanaue 20 jget. BeIsaBiaeHb! TeHASHITUN
COKpAIlEeHH JIECHOTO (DOHA, 3eMeIb CeNIbCKOX031iCTBEHHOTO OCBOCHHU S, PACILIMPEHHSI BOJHO-00IOTHBIX
YTOIUM.

YcTaHOBJEHBl UCTOYHUKU AHTPOIOI€HHOTO BO3/ACUCTBUSA Ha MPHUPOIHBIE CpPEAbl U OIpeleieHa
aHTpOINOreHHas: HapyleHHOCTh 3kocucTeM LI[BK3, cocraBiena kapra aHTpONOreHHOM HapyUIEHHOCTH
skocucteM B Macmtabe 1 : 200 000.
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Ha ocHoBanuu 1abopaTopHbIX aHAJIM30B BBISABIEHO, UTO 300IUIAHKTOH 03epa bopoBoe npencrasiexn
27 TakcOHaMH, JOMHUHHUPYIOLIUM BUJOM SIBJISIFOTCS KOJIOBPATKU. 300IJIaHKTOH o3epa Manoe Yebaube
MpecTaBieH 17 TakcoHaMU, IOMUHUPYIOT pakooOpa3HEbIE.

B pesynbrare perpocnexktuBHoro ananuza uxruodaynsi 6 ozep (boposoe, lllopran, Kumu [1labak-
Tb1, YnikeH [labaxtsl, XKyxkeil, Katapkosb) BeISIBIEHO, UTO U3ydaeMble BOJOEMbI HACENSAIOT 17 BUIOB, U3
KOTOPBIX 9 — aKKJIMMaTU3aHTHI (CM. TAOJIHUILY).

borarcteo reprietodaynsr II[BK3 HeBenwko, u3 11 BumoB m3 kiacca Amphibia u 51 Bug us
kimacca Reptilia, nacemstommx Kaszaxcran, Ha npoektHod Tepputopuu B 2019 . ObUIH JOCTOBEPHO
3aperucTpUpoBaHbl U3 aMmpuoHii — ocTpomopast jsrymka (Rana arvalis) u usmeHunBas 3esneHas sxada
(Bufotes sitibundus), u3 pentunuit — npeiTkas simepunia (Lacerta agilis), sxkuBopossinas simepuiia
(Zootoca vivipara) u oObikHOBeHHBIN Yk (Natrix natrix). ITo nurepaTypHbIM JaHHBIM U CBEICHUSIM
corpyauukoB 'HIIIT 3neck Takxke oburarot y3opuarsiii moso3 (Elaphe dione) u crenuas ramroka (Vipera
renardi). BugoBoe npencraButeabctBo ampuoduii u pentuminii [IIBK3 cocrasisier coorBeTcTBeHHO 18 1
10% ot obmero yncna amduouii u pentunmii Kazaxcrana. ®OHOBBIMHU — HIMPOKO PACTIPOCTPAHEHHBIMH,
00bIHBIME ¥ MHOTOYHCIeHHBIME Bujaamu i [IIBK3 m KokderaBckoii BO3BBIIIEHHOCTH SIBIISIFOTCS
OCTpOMOp/iasi JIATYIIKa, MPbITKas Aleprlia 1 OOBIKHOBEHHBIN yxk [3—7].

Crucok BHUIOB PbIO, O0MTAOIIMX B M3y4YeHHBIX BogoeMax II[BK3

CewmetictBo Kapnosrie (Cyprinidae) Cewmeiicto IIlyxosbie (Esocidae)

1. Kapacs 30moroii (Carassius carassius) 11. Iyka (Esox lucius)

2. Kapach KUTaiCKHii (Carassiu_s auratu.s) Cewmeiictso Curosbe (Coregonidae)

3. Kapacp cepe6pam,n7_1 (Carass!us gibelio) 12. Panymxa (Coregonus albula)

4. Kapn (ca3aH). (Cyprinus carpio) 13. Memsums (Coregonus peled)

5. Jleur (Abramis brama) 14. Cur (Coregonus lavaretus)

6. s13p (Leuciscus idus)

7. Inorsa (Rutilus rutilus) CewmeiictBo Okynensie (Percidae)

8. TonbsH 03epH1,1171 (Rhynchocypris percnurus) 15. OKyHB OOBIKHOBEHHBII (Perca ﬂUViati"S)
9. JIuns (Tinca tinca) 16. Cymax (Sander lucioperca)

CewmeiictBo banuTtopossie Balitoridae CewmeiictBo I'onoserkoBeie Odontobutidae
10. IMsarauctsiii ry6au (Triplophysa strauchii) 17. Poran-ronoserika (Perccottus glenii )

Ha Tepputopun ILIIBK3 otmeueno 1496 BuI0B 1 MOABUIOB HACEKOMBIX, OTHOCAIIMUXCA K 10 oTps-
naMm, 79 cemerictBam, 732 ponam. 13 1496 Bu10B HaceKOMBIX 3 BUJa BXOAIT B cMCOK KpacHoW KHUTH
Kazaxcrana, 20 BU10B SBISAIOTCS Ka3aXCTAaHCKUMM CTEITHBIMU HIEMHUKAMH U €I1€ 3 BUA 3aCITyKUBAIOT
3aHECEeHMs B HOBBIM crucok peakux BuioB Kazaxcrana. Huke nmpuBeneHbl HK0I0ro-payHUCTHUECKHE
XapaKTEePUCTUKH STUX BUJIOB.

Cospemennas opuutodayna tepputopuu [IIbK3 Brirouaer 206 Bu10B, oTHOCSIIMXCS 16 oTpsigam
u 44 cemerictBam. M3 3TOro 4ymcna K rHe3AAIUMCS OTHOCUTCS 155, mponeTHbM — 51, 3uMyronmm —
35 BunoB. OpauTodayHa npeacTaBieHa MPEUMYIIECTBEHHO €BPOIICHCKUMHU BUIAMH C HE3HAUYUTEITLHOM
nonel cuoupckux (Gopm: OonbImasi ropiuia, cepas MyXOJOBKa, NMEHOYKA-TEHbKOBKa, OeoranoyHas
oBcsiHKa [8]. M3 urciia BU10B, XapaKTEPHBIX JIJIsl TAWTH, 3/1eCh OOUTAIOT IITyXaph, JICCHOU ChIY, ICTpeONHAS
COBa, JKeJTHA, MyXJISK, CHETUPh. M3 uncia penkux 1 ucye3aroluxX BUIOB MTUL, 3aHECEHHBIX B KpacHyto
kaury Pecnybnuku Kazaxcran, Ha teppuropun IIIBK3 Berpeuatores 12 BUAOB, U3 HUX LIECTh BUAOB
rHe3AuTCs (3Meesi], MOTWIIbHUK, OEpKYT, )KypaBib-KpacaBKka, CTpEINeT, (GHINH), 1Ba BHIa BCTpEeUYaeTcs
BO BpeMsl C€30HHBIX MUTpaIuil (opiaH-0e10XBOCT, carcaH), /1Ba Buja (Jiede/ib-KIUKYH, YepPHOT0JIOBBIiH
XOXOTYH) SIBJISIFOTCS JIETYIOIIMMU W TPOJIETHBIMH, emle JiBa (YepHbI Ipud, CTepX) HUCKIIOUUTEIHHO
penko 3anerarot. He nckitodeHo, 4to B OyayiieM Bo BpeMst MUTpaliuii OyayT OTMEYeHbl HCUE3HYBIIUE B
IBK3 Takue KpaCHOKHUYKHBIE BUJIbI, KaK YEPHBIN aucT, Oeoriasas YepHeTh, OObIKHOBEHHBIN TypIaH,
ckora, ipoda, ceprlil )KypaBib, KPeuETKa.

Ha Tepputopun ILIBK3 HacuuThiBaeTcs 47 BU10B MilekonuTaromux [9], uto cocrasiser 26,4% ot
yucna BuJoB 3Bepeil B Kazaxcrane. K orpsany HacekomosinHbIX oTHOCHTCS 7 BUJIOB, PYKOKpBUIBIX — 5,
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Xuuasix — 10, [MapHokonsITHBEIX — 4, ['pei3yHOB — 19, 3aiinieo0pa3ubix — 2 Buaa. K o0bekTam 0XOThI
oTHeceHbl 16 BunoB, B Kpacuyto kuury PK BHeceH | Bux — necHas KyHu1a.

B pamxkax uccienoBaHus NpOBEIEH aHAJIN3 HKOJIOTMUECKOT0 COCTOSHUS OKPY XKAIOLIeH cpe/ibl Hace-
JICHHBIX MTyHKTOB, pacmoioxkeHHbIX Ha TeppuTopun LI[BK3:

Ammocgepuwiil 6030yx. O6cnenoBano 45 Touek HaOMONEHMH, TIpoBeaeHo 1350 3amepoB 1o 5 ompe-
nenseMbIM BerectBaM. Hu nmo ogHomy U3 HaOnmogaeMbIX 3arps3HSAIONINX BEIIECTB MPEBBIIEHUH HOP-
MaTHUBOB HE OOHAPYKEHO.

Tlosepxnocmusbie 600b1. AHATN3 TIPOBEJIEH HA 8 03epax, oToOpana 71 mpo0a, cnenano 1917 snemen-
TOOIpeaeNeHu no 27 uHrpuaueHTam. B OonpIIMHCTBE 03€p BO/la UMEET LIEJIOUHYIO XapaKTEPUCTHUKY.
Bopa B 03. Kumu [Ila6akter, Maitbansik, bonmam Cop BeicokoMuHepanu3zoBanHas. OO0 aHTpONOTEHHOM
XapakTepe 3arps3HeHHs MOBEPXHOCTHBIX BoA 03ep Kumu [llabakTter, Maitbanbik u Kykei cBUACTEINb-
CTBYET NOBBILIEHHBIN ypoBeHb cojepxkanus HuTparos (1,38-2,2 [1/IK). B Boxe o3ep nmoBcemecTHO 00-
HapY»XEHO MOBBIIIIEHHOE cofiepKaHue (ropa.

Iloozemmnbie 600vl. OTOOpano 38 mpoO, 1026 >nemenToONpeAeIeHH B 22 HACEIEHHBIX MTyHKTaX 1Mo
27 warpuaueHTaM. Y 9 moi3eMHBIX HCTOYHUKOB OOHAPYKEHO MPEBBIIICHUE COACPIKAHUS XUMUIECKIX
aneMeHTOB (ckBakuHbl Kbi3biMytom, CocHoBka, Monba3za, Crapseiii Kapabaysip, XKykeil, Howiii
Kapabaysip, Haypo136aii Oatsip, KeiMbI3bIHAMN, KOT0AEL MageHueT).

Jlonnvie omnoxcenus. AHanu3 poBeneH Ha 8 o3epax, otoopano 20 mpob, 780 anemeHToompee-
nenuit no 39 BewectsaM. [lo pe3ynbraram aHaIM30B OTMEUEHO MOBBIILIEHHOE COJAEP’KAHUE B JIOHHBIX
omiokeHusx: Mn, As, Cr, Be, Mo, Yb, Y, Sr, Ba, B, As, Nb, Sc, Th, Ce. IIpeBbrienus Bapbupytor ot 1,1
1o 6 pas.

IToyswr. TTpoOb1 0TOOpaHBI B 22 HacENEHHBIX MyHKTaX U 11 ToUukax HAOMIONEHUS HA APYTHX TEPPH-
topusix. [IpoananuszupoBano 34 c6opHbIX po0, 1326 snementoonpeneneHuit no 39 Bemecrsam. Boi-
SIBJICHO NPEBBIIIEHNE HOPMATUBHOIO YPOBHS cofepkaHusi cBUHLA B nousax I. Ll{yuuncka (1,88 IT1K),
c. Kemvbizbinaii (1,25 I1J1K), c. Bumnesoe (6,2511/1K), c. XKykeii (3,13 ITAK). OtMeueHo npeBbllIeHNnE
[TJIK mpimbsika B 2,52 pa3za B 100 m ot 03. bopoBoe, B 4,55 paza B 100 m ot 03. Karapkosns [10].

Paouomempuueckoe obcnedosanue TmpoBeneHO B 22 HACENCHHBIX IYHKTaX, BKIIOYas TOPOJ
[yunnck, 15 HaceneHHbIX MyHKTax bypabaiickoro palioHa u 6 HaceJIeHHbIX MyHKTax paiioHa bupxan
Can. Cpennsisi MOIIHOCTb 3KBHUBaJeHTHOM 103bl (MO]l) BHemiHero ramMma-u3jydeHHUs COCTaBHIIA
0,165+0,039 mx3B/4. Meauannoe 3nadenne MOJ] 0,16 MKk3B/4 mpakTHIECKU HE OTIIMYACTCS OT CPEIAHETO,
YTO TOBOPHUT O MaJIOM KOJIMYECTBE AaHOMAJIBHBIX 3HaUe€HHH. bbi10 00HApYKEHO JTUIIIb OJHO AaHOMAJIbHOE
snauenre MOJI 0,61 Mx3B/4, KoTOpoe (HPUKCUPOBATIOCH U paHee MPH PATHOMETPHUIECKOM 00CIIETOBAHUN
ayna XKykeii B 2010 romy [11]. MBI amxe cpeanero no II[BK3 3adukcupoBanbl B HACEICHHBIX ITYHKTAX
Aobsinaiixanckoro, Karapkonbckoro, Haypsiz0aiickoro u JIOHCKOTO CEJIbCKUX OKPYTOB, HEMHOTO BBIIIIE
CPEHEr0 YPOBHSI — B HACEJEHHBIX NMyHKTaX AObUIalXaHCKOro, 3€J1eHOOOPCKOrO CEeNbCKUX OKPYIOB
u bpy6aiickoro mocenkoBoro coeta. MOJl ropona IllyunHcka u HaceIEHHBIX MyHKTOB YJIBIMHCKOTO
CEJIbCKOI0 OKpYyTa 3HAYUTEIBHO MPEBBIIAIOT cpeaHuil ypoBenb MO/ lIlyunncko-bopoBckoii KypopTHO
30HbI. [IoBbIIIeHHBIE 3HaUeHUs cpeiHnx MO/l coBnanaroT ¢ KOHTypaMu MUKpOOacCEeHHOB C TOBBIILIEHHBIM
COJIEp’KaHUEM PaIMOHYKIIUJIOB HA KapTe PaIM03KOJIIOTHYECKON HAMPSKEHHOCTH AKMOJIMHCKOM 001acTu
[12]. Takum oOpa3oM, €IWHCTBEHHYIO pPaJHallMOHHYIO omacHocTh Ha tepputopuu LIBK3 moxer
IPEICTABISITh PAJOH HA OTIEJIbHBIX Y4YacTKaX, PacHOJOKEHHBIX B HEKOTOPBIX HACENEHHBIX MyHKTaX
AOBLTAXaHCKOTO, 3EJIEHOOOPCKOTO CEIIbCKUX OKPYTroB, bypyOaliCKOro moCelKOBOrO COBETa, ropoaa
[IlyurHCKa U HAacEIEHHBIX MMyHKTOB YIBIMHCKOIO CEJIbCKOIO OKpPYra, B KOTOPBIX ypoBeHb MOJI BblIllie
CPEIHEro 10 KypOpTHOH 30HE.

Brnepsoie muis IIBK3 co3nana nokanbHasi MOHUTOPUHIOBAsE CETh MO HAOMIONEHUIO 32 KIMMAaTH-
YEeCKUMH (TeMIieparypa BO3/yXa, BIaXHOCTh BO3/1yXa, aTMOC(EpPHOE JaBlIE€HUE, KOJIUUYECTBO OCAJIKOB,
MHTEHCUBHOCTb OCAaJIKOB, CKOPOCTh M HAIpaBJICHUE BETPa), TUIPOJIOTMUECKUMH [U3MEPEHUE BHICOTHI
YPOBHS BOJIbI HAJl HYJIEM 110CTa, U3MEPEHHUE TEMIIEPATYPhI BOAbI, HAOIIOAEHMS 32 BETPOM U BOJTHEHHEM
(Bu3yasibHO), 3a SIBJICHUSIMU JIEAOBOTO pexuma (BHU3yalbHO)| Ha mectu MoaenbHbIXx o3epax [1[BK3
(pucyHoK 6).
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Pucynok 6 — Kapra pacnonoxeHus J0KaJlbHO MOHUTOPUHIOBOM CETH

[Tomumo HabmoneHU 3a NpUPOAHBIMU ycinoBUsAMH ¢ | uroHs mo 1 okta0ps 2019 1. Ha o3epax
Karapkons u Bypabaii mpoBoauscs KOMIUIEKCHBIH MOHHTOPUHI OKpYXarolled cpeabl ¢ MOMOIIBIO
MOHHUTOPHUHTOBOTO 000pynoBanus Libelium (OKHCIUTENBHO-BOCCTAHOBUTENBHBIN TOTeHITUAN, pH BOIIBI,
PACTBOPEHHBIM KUCIIOPOI] B BOJIE, DJIEKTPOIIPOBOAUMOCTE BOIbI, CO, — NIBYOKHCH YIIEPO/a B BO3IYXE;
NO, — nByokuch asora B Bo3ayxe; O, — 030H B Bo3yxe; CO MOHOOKCH]I yIIIEpO/ia B BO3/YX€).

Co3pnanue JT0KaIbHOM MOHUTOPUHTOBOM CETH 00YCIIOBIIEHO TEM, YTO MOHUTOPHUHTOBBIE METEOCTaH-
uuu ¥ rugponoctsl, ycraHosineHHsle PI'TI «Kasrugpomer», pacnonosxkensl He Ha Bcex o3epax ['HIIII
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«bypabaii», a nannsle, norydaemsle PI'TI «Kasruapomer», HaxonaTcs B IaTHOM focTyne. M3mepenue
METEOPOJOTHUECKUX MOKa3aTeIe MPOUCXOIUT €XKe4acHO, HaOIIOAEHHUS 3a TMIPOJIOTHYECKUMU TOKa-
3aTeNisIMM MPOBOATCS JBa pa3a B JIeHb. JIOKanbHas CETh MO3BOJISAET IOJIy4aTh €KEJHEBHBIE MOHUTO-
PHUHTOBBIE JJaHHBIE, HA OCHOBE KOTOPBIX MOYXXHO M3YYHUTh 3aBUCUMOCTb THJPOJIOIMUECKUX [1apaMeTpoB,
0COOEHHO YpOBHSI 3epKaja 03ep U 00beMa, OT psijia KIIMMAaTHYeCKUX U aHTPOIIOTEHHBIX (hakTopoB. Tak-
K€ JIOKaJIbHasi MOHUTOPUHIOBASI CETh CTAHET OCHOBOW ISl NPOBEACHUS HAYYHO-NPUKIIAIHBIX HCCIIE-
nosanuii B ['HIIIT «bypabaii» B pamkax pazpaboTku «Jleronucu npupoab», HOCIYKUT U B 00pa3oBa-
TEJbHBIX LENSIX MPHU MPOXOKACHUM NMPAKTUYECKUX 3aHSITHH CTYIE€HTOB, MAarUCTPAaHTOB, JOKTOPAHTOB
¢axynprera ecrectBeHHbIX Hayk EHY um. JI. H. 'ymunesa, kadeapsr SKoi10ruu MpUpPOAOTIOTH30BAHUS
Kazaxcranckoro ¢punuana MI'Y um. M. B. Jlomonocosa. MccnenoBanust B paMkax MporpaMMbl IIPOBO-
numuck ¢ 2018-2020 rr., HeOOXOAMMO TPOJOIIKUTE UCCIEIOBAHUS 110 METEOPOIIOTHUECKOMY U THUJIPO-
JIOTUYECKOMY MOHHUTOPHUHTY.

OnauM u3 pesynbTaroB nporpammbl «KomriuiekcHas onenka skocucteM lllyumHcko-bopoBckoit
KyPOPTHOM 30HBI C OIIPEIEIEHUEM IKOJIOTHUECKON HAarpy3KH B LEISAX YCTOMYMBOTO MCIIOJIb30BAHUS Pe-
KpEalMoOHHOTO MOTEHIHANay SIBUJIOCH co3nanue reomoprana «Ikocuctemsl [IIBK3: Monutopunr co-
XpaHEeHHe, NCTIONIb30BaHNeY. Bee pe3ynbraTsl HcCieoBaHui, KapTorpadudeckuil Mareprai coopaH Ha
reonopraie u nepenan corpyaaukam ['HIIIT «bypabaii». ['eonmopTan cocTOUT U3 CIeAyIOMMX pa3ieioB:

paszen ¢ HuQpPOBBIMU BEKTOPHBIMHU KapTamMu (pU3HKO-reorpaduueckoro 0oka;

paszen ¢ IuQpPOBBIMU BEKTOPHBIMU KapTaMH COIMATBHO-TYPUCTCKOTO OJI0Ka;

paszzen ¢ HMPPOBBIMH BEKTOPHBIMHU KapTaMHU KOJIOTMUYECKOTo OJI0Ka;

MHTEPAaKTUBHBIN pa3zesl ¢ KapTaMu U JaHHBIMU MOHUTOPHHIA JIOKAJIbHOH MOHMTOPHUHIOBOH CH-
CTEMbI KJIUMaTa, YPOBHS U KaueCTBa MOBEPXHOCTHBIX BOJI, CUCTEMBI (POTO(PUKCAIIMH KUBOTHOTO MHUpAa,
CUCTEMBbl MOHUTOPHHTA MO/I36MHBIX BOA U (DEHOIOTUYECKUX TIOIAIO0K;

mudpossie macnopta KpynHbeix o3ep LLIBK3 (Bypabaii, Kumu [la6axTel, Yiken [labaxrer, lyuse,
Karapxonsb, XKyxkei);

paszen ¢ HaydHbIMU MCCIIEIOBAaHUSIMU U CChIJIKAMHU Ha Hay4Hble cTaThi 1o Tepputopun I1IBK3 ¢
BO3MO)KHOCTBIO TOOABIICHHS] HOBBIX MaT€pPHAJIOB;

rayiepest pororpaduii ucciaenoBaHUN U TPUPOTHBIX 00bekToB [1[BK3.

VcnonmHuTENN MPOEKTa BBIPAXKAIOT ITyOOKYIO PU3HATEITFHOCTH PYKOBOJICTBY, & TAK)KE COTPYIHUKAM
['HIIII «bypabait» — HoBokmmonoBy U., Cobuyky B., OmapoBy M., Kypcanosy E., balimynpauny H.,
KypmankynoBy E., bantamesoii C., IlaBnoBoii I., Paxmarynunoit K. u Illaumoy C. 3a nomouips B
OpraHM3aliy MOJEBbIX MCCIEI0BAaHUI HA TEPPUTOPHUSAX JIECHUYECTB, NMPOBEIECHUU OaTHUMETPUUECKUX
uccaenoanuii LIlydynHcKko-bOpOBCKOM CUCTEMBI 03€p, OpraHU3alMH JIOKAJIbHOM MOHUTOPUHIOBOM CETH
U Ipyrux ucciieoBaHui, a Takxe [paueBy A. A., KageipoexoBy P. X. u Kpyne E. I. 3a npenocrasnenue
JAHHBIX 110 )KUBOTHOMY MHPY.
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THE MAIN RESULTS OF TARGET PROGRAM
«COMPLEX ECOSYSTEM ASSESSMENT OF SHCHUCHINSK-BOROVOYE RESORT AREA
THROUGH THE ENVIRONMENTAL PRESSURE EVALUATION
FOR THE PURPOSES OF SUSTAINABLE USE OF RECREATIONAL POTENTIAL»,
IMPLEMENTATION AND PROSPECTS FOR CONTINUATION

F. Zh. AKIYANOVA, N. A. SARSENBAY, A. M. ATALIKHOVA, A. D. NAZHBIEV, A. AVEZOVA,

A. T. SIMBATOVA, Zh. D. DZHAKULAEV, A. N. KABDESHEV, A. B. BERDIBEK, Ye. V. ARKHIPOV,
S. V. BYKOV, N. N. BEREZOVIKOV, L. A. DIMEEVA, T. N. DUJSEBAYEVA, K. B. EGEMBERDIEVA,
N. . IVANOVA, S. A. KUBENTAEYV, V. N. KRAYNYUK, N. ONDAS, G. A. PYATOVA, E. GUSEVA,
Zh. SAGINTAEV, N. A. YAKOVLEVA, V. YAPIEV

International Science Complex Astana, Nur-Sultan, Kazakhstan

Summary. The research is devoted to the study of the Shchuchinsko-Borovsk resort area, which includes most
of the territory of the State National Park “Burabay”. For the first time in the last decade, comprehensive studies
and mapping of terrestrial and aquatic ecosystems have been carried out with an assessment of the qualitative
state of the environment, determination of anthropogenic disturbance of the territory, the value of biodiversity, the
impact of tourism and recreation on unique ecosystems.

Keywords: ecosystems, biodiversity, geoinformation mapping, local monitoring network, Shchuchinsko-
Borovskaya Resort Area.
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HA CTBIKE JIECOB U CTENEMH:
TEPIIETO®AYHA I'HIII «BYPABAM» U 3AJJAUU EE U3YUYEHUS

T. H. JVUCEBAEBA"?, E. B. APXUIIOB ?, C. )K. BAJITAIIIEBA?

'"Huctutyt 300morum MOH PK, 1. Anmarst (Kazaxcran); dujsebayeva@mail.ru
2TV THIIII «bypabait» YII PK, . Bypa6ait (Kazaxcran); nauka burabai@mail.ru

AnHoTauus. [IpuBomauTcst kpaTkuii 00630p BHAOBOTO cOcTaBa reprierodayHsl [0cymapcTBEHHOTO HaITHO-
HAJIBHOTO TpupoxHoro mapka «bypabaii». [loguepkuBaeTcst HHTEpEC K TEPPUTOPHUH, TAE CTHIKYIOTCS TPAHHUIIBI
apeayoB BUIOB aM(PUOMI U PENTHIINI JIECHOTO M CTEITHOTO O0MoMOB. OTMedaeTcs KpaliHe cirabas M3y4eHHOCTh
reprietodaynsl «bypabas», n GopMynupyIOTCs aKkTyaJdbHBIE 3a/1add MEePBOTO MWHBEHTAPHU3AIMOHHOTO JTara ee
MCCIIEZIOBAHUSI.

KuaroueBbie ciaoBa: ampuodnm, perntuany, [[yanmacko-bopoBckue o3epa, KokdeTaBckas BO3BBIIICHHOCTb,
BHJIOBOM COCTaB.

3emuoBoaHble (Amphibia) u npecmbikaronuecs (Reptilia) — KOMIOHEHTHI JTOOBIX TPHPOIHBIX
9KOCHCTEM U BasKHbIE 3BeHbsI TpoduuecKkux 1enei. [IpeacraBurenu 3TUX KJ1acCOB TO3BOHOUHBIX CITYKaT
YYTKUMH UHAUKATOpaMU U3MEHEHUN OKPYKAIOLIeH Cpe/bl M yCIIEUTHO UCTIONIb3YI0TCS B MOHUTOPHUHIOBBIX
UCCJIEIOBAaHUAX. B cuily monokeHus B MOsiceé YMEPEHHOTO KOHTUHEHTAJIbHOIO KJIMMAaTa TEPPUTOPUs
locymapcTBenHoro HanuoHaiasHOTO TiprpoaHoro mapka (I'HIIIT) «bypabait» BecbMa «rmpoxmimamgHay s
MOMKUIIOTEPMHBIX HA3€MHBIX MTO3BOHOYHBIX, TO3TOMY COCTaB reprerodayHbl He OTINYAETCS BRICOKUM
pazHooOpazueM. 371ech TOCTOBEPHO M MOTCHIIMAIBHO OOMTAIOT He OoJsiee necsaTka BUAOB ampuOuil u
pentunmii. OgHako cBoeoOpasme masneorcorpaduueckoil UCTOPUM W COBPEMEHHOTO OO0JIMKAa 3TOTO
pailoHa, BKJItOuas KOHTPacTHBIN pebed U MO3auKYy JIaHJIA(QTHO-KIMMATHYECKUX YCIOBUM, 00y CIOBUIH
oOuTaHue 3/1ech COOOIIECTB pa3HbIX OMOMOB — JIECHOTO U cTenHoro. [IpocTpancTBEeHHOE pa3MeleHue U
JTUHAMUKA apeayioB HACEISIONTUX MX aM(pUOuil U penTminii Ha (OHE U3MEHEHUH OKPYXKAIOIIEH Cpebl,
KaK €CTECTBEHHbBIX, TaK M aHTPOIOTE€HHBIX, MPEICTABIAIOT HECOMHEHHbI HMHTEpEC, B TOM 4YHCIE B
MPOrHOCTUYECKOM IUIAHE.

Hctopusi uccaenopanumii. [lepseie cOopsl amdpubuii u penrtunuii ¢ teppuropun llydanHcko-
boposckux o3ep n KokueTaBCKOW BO3BBIIMIEHHOCTH CTald MOCTyHaTh B caMoM KoHile XIX — Havane
XX Beka. B konmneknuio 300mornueckoro UHCTUTYTa MiMneparopckoii akajeMun Hayk [HbiHe Poccuiickoi
akanemun Hayk (3MIH PAH: ZISP)] Oblmm gocTaBieHbl SK3eMIUIIPBl ocTpoMopaoi jsarymku (Rana
arvalis: ZISP Ne 2129, xon. U. B. Uarennnkuii, coopsr 1899 r.), TpaBstaoit marymku (Rana temporaria:
ZISP Ne 2339, skcnieaunus PI'O, c6opsr 1905 1.); npeitkoii smepunsl (Lacerta agilis: ZISP Ne 9480,
koJ. bamwikneiickuii, cooper 1899 r.; ZISP Ne 10525, xon. Il. I. Urnaros, cbopsr 1902 r.; ZISP
Ne 10527, sxcniequnust PITO, c6opsr 1905 1.), oobikHOBeHHOM ramioku (Vipera berus: ZISP Ne 10526,
koi. I1. I. Urnaros, c6opst 1902 r.) [1-3]. Ilo pesynbraram oOcienoBaHuii TEPpUTOPUH B XX CTOJICTHH
13 aM(puOHi yKa3pIBaJId OCTPOMOPIYIO ¥ TPABSIHYIO JIATYIIIEK, U3 PENITUIINN — IPBITKYIO SepuIty [4—7;
koyieknust MiHcTUTYyTa 300/M0THH, T. AnMartsl], a B 1990-e ronpl — >kuBoposmyto sepuily (Zootoca
vivipara), koropyo JI. A. Kynpusnosa u E. P. Pyau [8] usyuanu Ha mpeaMeT 0COOCHHOCTEH XPOMOCOM-
HOTO anmnapara. ITOT BUJ — YHUKAJIbHOE SIBIIEHUE C TOUKH 3pEHUsl TeopeTrnueckoil Ouonoruu. OH npea-
CTaBJICH CJIO)KHBIM KOMIUJIEKCOM MHOTOYHMCIIEHHBIX MOMYJISIHM, KoTopble cnadbo nuddepeHpoBaHbl
MOP(OJIOTUUECKH, HO OTIIMYAIOTCS CIIOCOOOM Pa3MHOKEHUS (SHIEKIIATyIIHe U SHIEKUBOPOJISIINE) U
BBICOKOM M3MEHUYMBOCTBIO KapUOTHUIA U raruiotuna [9].

B HOBOM THICSIUETIETHH B 0030pe (hayHbl HammoHambHOTO mapka «bopoBoe» 0. A. I'paues [10]
npuBoaMIT 3 Buaa ampubuii — 3enenyio xkaby (Bufo viridis), octpoMopayio U TpaBsSHYIO JIATYIICK U
6 BHJIOB PENITHIIAI — MIPBITKYIO M )KMBOPOIAIIYIO SIIEpHI], 00BIKHOBEHHOTO yka (Natrix natrix), yzopua-
toro nmojo3a (Elaphe dione), crenryro (Vipera renardi) u o6sixkHOBeHHY!O raafok. B 2009 r. T. H. yiice-
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0aeBa u O. B. benstnos monreepauiu oouranne B ' HIIIT 3enensix a0, a Zinenko et al. [11] — crenHOU
ramoku. 10. A. 3uma u B. A. @enopenko [12] momonmaumy nHGOPMALIHIO IO BCTPeUaM OCTPOMOPIOH
JIATYUIKY U IPBITKOM SIEPULbI M CYLIECTBEHHO PACLIIMPUIIN IPEICTABICHNUE O paCIpOCTPaHEHUH U OHO-
JIOTUU 5KUBOPOSILEH SIIEPULbI U OOBIKHOBEHHOTO YKa.

B xoze pexoraociupoBodHbIx padot B utone 2019 1. u B mapte—anperne 2020 . aBTOpbI HACTOSIIETO
cooOrmieHus 3apeructpupoBainu Ha Teppuropun ['HIIIT HOBBIE HAXOAKHK 3€J€HOM KaObl, OCTPOMOPIOI
JSATYIIKHA, TPBITKOW M KUBOPOASAIICH SIIEPUI] U OOBIKHOBEHHOTO YXKa, WH(POPMALUS 1O KOTOPHIM
CyMMHpOBaHa HWXe. MBI Takke TpOaHAJM3UPOBAIN CUTYAIHIO 110 BUIAaM, Ybe OOMTAHWE B TMapKe B
HacTosilIee BpeMs peACTaBIsieTcss COMHUTENbHbIM. Ha3Banus TakcoHoB mpuseneHsl o Uetz et al. [13]
u Frost [14].

CoBpeMeHHbIe JaHHbIe M0 pa3HooOpa3uio reprerodaynnl napka. CoOCTBEHHbIE MaTepuabl
aBTOPOB BKYyIle ¢ HEOOTaThIM OarakoM CBEXHX JIMTEPATypHBIX CBEICHUI IMO3BOJSIIOT BBIJICIUTH JIBE
rpymisl BuoB ampu6owmii u pernrrmimii B 'HIII. [lepBas rpynmna — Buapl, oOMTaHHE KOTOPHIX B MApKe, HE
MOJIBEpraeTcsi COMHEHHIO. JTO 3esieHbIe a0bl komiutekca Bufotes viridis (panee Bufo viridis), octpo-
Mop/asi JITYIIKA, MPBITKAs W KABOPOASIIAS SIICPHUIIBI, OOBIKHOBEHHBIN YK W CTEIHAs Taifoka (CM.
pPUCYHOK). BTOpast rpymima — COMHHUTENBHBIE BHIIBI, JOCTOBEPHOCTH MHPOPMAITUH 110 KOTOPHIM CIIEYET
MOATBEPAUTH: TPaBsHas JATYIIKA, BOASHON YXK, y30p4aThlii 110J103 U OOBIKHOBEHHAs T'aJllOKa.

Tpu mpencraBurenst JecHoro (OopeasbHOr0) OMOMa — OCTPOMOpHAs JIATYIIKA, KHBOPOMSIIAS
AIepuIa 1 OOBIKHOBEHHBIH YK, @ TAK)KE BHJI CTEITHOTO OMOMa — MPBITKAsK AIepUIia pacpoCTPAHEHBI B
['HIIIT naubosee mupoxo. [Tpu 3ToM U3BECTHBIE «CYX0YCTOMYMBOCTBY U «CONHIET0OUBOCTHY R. arvalis
Jal0T BO3MOXHOCTb 3TOM JIATYILIKE PACCENATHCS KaK B T'YMUIHBIX, TAK U B JOCTAaTOYHO 3aCyLUINBBIX
paiioHax mapka v ObITh aKTUBHOM J1a’ke THEM B YCIIOBHSX TeMIeparypsl Bozayxa oomee 20 °C [15, 16].
Ha menkux Bogoemax ['HIIII B uronie 2019 1. akTUBHBIX B3POCIBIX U MOJIOABIX JISATYIIEK MBI BCTpEUaIn
B T'yCTOI TpaBe y Oepera mpu peKopAHbIX Temneparypax — Boiiie 30°C. OOBIKHOBEHHBIH YK, HACEIsis

Hekotopsie ampubun u pentusnu [HI «Bypabaii» u mecta ux obutanus: a — octpomopaas jsryika (Rana arvalis),
necHuuecTBo bapMammackoe; 6 — GMOTOIT 0CTPOMOPIOH JIATYIIKH B JIecHHYecTBe Karapkombekoe;
B — 00BbIKHOBEHHBIN Yok (Natrix natrix), necHuuectBo BopoBckoe; r — pailoH BCTpeYH BOCTOYHOM CTEMHOI TaIl0KU
(Vipera renardi) k ceBepy ot o3epa Maiibansik (Zinenko et al., 2015). ®oto a—B — aBTOpOB, T — A. 3UHEHKO
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MHTpPa30HaJIbHbIE OMOTOIIBI, TOOEPEKbs 03€P U MONMBI PEK, TAK)KE IPOHUKAET J1aJIEKO Ha OCTEITHEHHbIE
y4acTKH mapka. BepositHo, moBcemectro sxkuByT B ['HIIII u 3enenbie sxabbl komIutekca B. viridis — ox-
Ha U3 CaMbIX 3KOJIOIMYECKH IJIACTUYHbIX rpynn ampubuii Espasun. IlpuunHbl penkocTH HaXOJOK —
CKPBITHBIM HOYHOW 00pa3 JKU3HU B3POCIbIX kab U OTCYTCTBUE CHELMAIBHBIX MOUCKOB. OCHOBBIBAsCH
Ha rocieHe nadopMmalu o pacnpocTpaneHuo Gopm komiiekca Bufotes viridis [17, 18], mbl ipes-
1ojlaraéM, 4YTO TEPPUTOpHUs MapKa HAcejleHa IUIUIOMJHBIM BHUJOM — BOCTOYHOM 3€JeHON >kaboi
(B. sitibundus), Ho moATBEPANUTH 3TO MOKHO TOJBKO C HCIIOJB30BAHHEM MOJIEKY/ISIPHO-TEHETHUECKOTO
aHaIM3a.

[lo nuTeparypHbIM JTaHHBIM Ha TEPPUTOPUU MOXKET BCTPEUATHCS TpaBsiHasl JiArymka. OQuH 3K3eM-
wisip U3 «okpectHoctel KokueraBay, xpansmuiica B kowiekuuu 3VUH PAH (ZISP Ne 2339), yka3biBain
A. M. Huxonsckuii [3]. OgHako npu HemaBHEHW peBU3MK cOOPOB ATOTO BHIa HAMH Tapa He HakjeHa. O
BcTpeuax R. temporaria Ha 03. bapmainka u apyrux o3epax Illyunnckoro paitona mucan A. K. Bapre-
HeB [4], a FO. A. I'paues [10] ynomunan ee i ¢ayHsl napka 0e3 KOHKPETHBIX MPUBA30K. XOTs CUM-
taercs, uto B Kazaxcrane B ['HIIII nexxut roro-BocTouHblil Kpail apeana Buja [19], noarBepxaeHui
cTapbiX HaxoJoK R. temporaria Gosbliie He ObLIO, B TOM YKCIE U B XOJC HAIIMX CHEHUAIbHBIX MTOMC-
koB. C 0ZIHOM CTOPOHBI, IPU ONPEEIIEHUN BU1a BO3MOXKHBI OIIMOKH: MIPEICTABUTENIN KOMIUIEKCca OypbIX
nsrymek Mopdosoruaecku oueHb cxonubl [20]. Ho Takke Henb3s UCKITIOUUTh U BEPOSITHOCTH UCUYE3-
HOBEHMSI TPaBSIHOM JIATYLIKU U3 pEerMoHa BBy U3MEHEHUH KiuMata. BocrouHas rpanuia ee o01iero
apeana, no muenuto JI. . bepmana u np. [21], onpenensieTcs THAPOXUMUYECKUMHU OCOOCHHOCTSIMHU
BOJIOEMOB — C€30HHBIM JI€(PUIIMTOM KHUCIOPOa, BBI3bIBAIOIIETO 3aMOPBI THIAPOOHOHTOB, Y MOBBILIEHHON
KHCIIOTHOCTBEO BOJIBI, 4TO T'yOUTEIbHO Ui R. temporaria. [Ipoasikenne BiIa K 10Ty OrpaHUYHMBACTCS
€CTEeCTBEHHBIM YCUJIEHHEM 3aCylUIMBOCTU KiinMaTta [22]. OnacHo AJisi 3TOro JECHOro oOuTaress u co-
KpalleHue IUIomau jecoB [23], 00ycloBIEHHOIO KaK UX HEMOCPEICTBEHHBIM YHUUTOXKEHUEM, TaK U
KJIUMaTUYeCKUMHU TPUYNHAMHU.

EnuncTBeHHOE ykazanue Ha BcTpedy y3opuaroro nosnosa B ['HIIIT 6e3 Tounoit nmpusszku [10] no
HACTOSIIEr0 BPEMEHU TaKKe He MOATBEPAUIIOCh, HO HAXOJKU BUAA BeposATHBL. 1o nocTtoBepHbIM AaH-
HBIM CEBEpHas rpaHuila pacnpocrpaneHus E. dione B Kazaxcrane mpoxoauT ¢ 3amajia Ha BOCTOK IO
auHuK: noc. KonoseptHoe — 1. Kycranaii — ropsi Ky — okpectnocTu 1. [1aBnonapa — npearopsst FOxxHoro
AnTas, T. €. MPUMEPHO B MUPOTHOM AuamnazoHe 49°35" — 52°00° c. m. [1, 4, 5, 24-27]. BonsHou yx
(Natrix tessellata) ormeuaercs B ciucke ¢aynsi Jleronucu npupozst ['HIIIT «bypabaii», HO B tuTepary-
pe ¥ My3€HHBIX KOJUIEKIMAX CBeleHuM s tepputopun [llyunncko-boposckux o3ep u KokueraBckoii
BO3BBIIIEHHOCTH He 3adukcupoBano. Camasi ceBepHasi cerofHs BcTpeua Buaa B Kazaxcrane m3BecTHa
B 60 kM ceBepHee . Hyp-Cynrana (~51°48" c. m.) (H. H. bepe3ouxos, 2009), T.e. B 100 kM K ory oT
I0KHBIX T'paHul] napka. OObBIKHOBEHHYIO T'aJlfoKy 0e3 yTouHeHHi Jiokanurera ykassiBaeT Juist 'HIIII
0. A. TpaueB [10]. Dx3emmusip, uzBectHoii o koswieknuun 3VMH PAH ot II. I. WUrnarosa (ZISP
No 10526), xak 3ameuator 0. A. 3uma u B. A. @egopenko [12], BO3MOKHO, OTHOCUTCS K BOCTOYHOU
CTEIHOM rajitoke u Tpedyet nepeornpeneieHus. [lo HameMy MHEHHIO, BCTpEYH OOBIKHOBEHHOM raJtoKu
BO3MOYKHBI, TIOCKOJIbKY APYToi MpeacTaBUTENb OOpPEaibHOro repreToornyeckoro KOMIUIeKca, BCTpe-
YAIOLIUNACS 00BIYHO B «ay3Te» ¢ V. Derus, — sxuBoposinas siiepriia pacnpocTpaHeHa B Mapke OTHOCH-
TeNbHO MHPOoKo. CiaeyeT Npu 3TOM 3aMETUTh, YTO 0C00asi YyBCTBUTEILHOCTh 3MEH (0COOEHHO I'a IFOKO-
BbIX) K aHTPOIIOI€HHOMY IPe0Opa30BaHUI0 MECTHOCTH, BKJIIOUAs IIIyMOBOE 3arpsi3HEHHE, YacTO BEAET K
COKpPAIICHUIO WJIU TIOJTHOMY MCYE3HOBEHUIO UX Momyssiiuid [28, 29].

Wrak, ananu3 marepuasnoB MOATBEpKAAET caadyto n3yueHHocTh repnetodaynst [ HIIIT «bypabaity.
B HacTosiiee BpeMst OTCYTCTBYET IOJIHbIN HHBEHTAPU3ALMOHHBIN CIIMCOK MTO3BOHOYHBIX 3THUX KJIACCOB:
CJIeyeT MOATBEPAUTh 0OUTaHKE 4 BUJOB U YTOUHUTh TAKCOHOMUYECKYIO MPHUHAJJICKHOCTh 3€JICHOU
*abbl. He cymiecTByeT 4eTKoro mpejicTaBieHHsl O paclpoCTpaHeHuu aMm(puOuil U penTWIUi B Mapke.
BonBIIMHCTBO BHUIOB, JOCTOBEPHO WM NoTeHIuanbHO Hacersrommx ['HIII, mmeror 3neck rpaHnib
CBOMX apeayioB, YTO MOXKET ObITh MCIOJIb30BaHO JUISl MHAMKALMU KIMMAaTHUYECKUX U aHTPOIOT€HHBIX
U3MEHEHUN TEPPUTOPUM M TNPEACTABISAETCS AKTyaJlbHBIM JJISi PELIEHUS TEOPETHUYECKUX BOIIPOCOB
Moponoruu u 3Kkonoruu. IlonsarHo, uro repneronorunyeckue padorsl B I'HIII «bypabait» nomxHb
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HAUMHATHCSI C IEPBOIO — MHBEHTAPHU3AL[MIOHHOTO ATara UCCIeI0BaHM, aKTyalIbHBIMU 3a/1a4aMU KOTOPOTO
SIBIISIOTCS:

YTOYHEHHE BUIOBOI0O cocTaBa aM(puOMil U penTUiInii;

BBISICHEHHE MPOCTPAHCTBEHHOTO PA3MEILEHUs U OTHOCUTEIBbHOW YMCIEHHOCTH (CTENEeHH O0O0bIY-
HOCTH) KOHKPETHBIX BUIOB;

CO3JIaHME AIIEKTPOHHOM 0a3bl JAHHBIX, B IEPBYIO OYEPE/Ih, IT0 PACTIPOCTPAHEHUIO BUJIOB;

cOOp JaHHBIX JJIS SKOJIOTHYECKUX, MOPPOTOTHUECKUX U TAKCOHOMHUYECKUX UCCIICIOBAHHA.

PaGota BeimonHeHa B pamkax npoekra BR05236529 «KommekcHas oreHka skocuctem Hly4unn-
CKO-BOPOBCKOM KypOPTHOM 30HBI C OMPEAEIEHUEM IKOJOTMYECKON HArpy3KH B LEJISX YCTOMYHUBOTO UC-
MI0JIb30BAaHUSl PEKPEALMOHHOTO MOTEHIMaaa». ABTOPBI NMpU3HATEeNbHbl A. 3UHEHKO 3a Mpea0CTaBIICH-
Hyt0 (ortorpaduro paiiona Bctpeun crernHoi ramtoku, V. HoBokmonosy, I. [TaBmoBoii, A. MakapeHko
3a TIOMOIIb B MIPOBEACHUH TTOJIEBBIX PadoOT.
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AT THE JOINT OF FORESTS AND STEPPES:
HERPETOFAUNA OF BURABAY STATE NATURAL PARK
AND PROBLEMS OF ITS STUDY

T. N. DUISEBAYEVA® 2, Ye. V. ARKHIPOV 2, S. Zh. BALTASHEVA ?

nstitute of zoology MES RK, Almaty (Kazakhstan)
2ST SNNP «Burabay» ADP RK, Burabay (Kazakhstan)

Summary. A short review of herp species composition of the State National Natural Park “Burabay” is
given. The interest to the territory where the borders of the ranges of amphibians and reptiles of forest and steppe
biomes meet is emphasized. A poor knowledge on the Burabay herpetofauna is noted and the actual tasks of the
first — inventory stage of its study are outlined.

Keywords: amphibians, reptiles, Shchuchinsko-Borovskie lakes, Kokshetau Upland, species composition.
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VIIK 632.7

OCOBEHHOCTHU TAKCOHOMMYECKOTO PA3HOOBPA3HS
HACEKOMBIX (INSECTA) B JIECHBIX U IPYTUX ITPUPOTHBIX
IKOCUCTEMAX I'HIT «BYPABA#» (KABAXCTAH)

P. X. KA/[bIPEEKOB

PI'TI «MuctutyT 30000rum» KH Pecny6nmkun Kazaxcran, Anmarsl; rustem_aijan@mail.ru; rustem.kadyrbekov(@in.zool kz

Annoranus. s llyanacko-bopoBckoii 300 0TMedeHO 1558 BHIOB 1 MTOABHIOB HACEKOMBIX, OTHO CSITITHX-
cs1 k 10 orpsimam, 78 cemetictBaMm, 760 pomam. 1o oTpsimamM TOMHHHPYIOT paBHOKPBUIEIE — SO8, MOTYKEeCTKOKPHI-
nele — 257, )KeCTKOKPBUTbIe HaceKoMble — 488 BHUIOB. M3yueHHOCTh Pa3IMYHBIX OTPSIOB HACEKOMBIX OYCHB
HepaBHOMepHas. JlaHb!l BUABI-3AU()HUKATOPH TPUPOAHBIX IKOCHUCTEM ITapKa.

KuiroueBble cji0Ba: HacEKOMBIE, TAKCOHOMHYECKOE pa3HO0Opa3ue, MPUPOIHbIE IKOCUCTEMBI, bypabaii.

HacexoMble eTMHOTUYHO JOMUHUPYIOT MO0 TAKCOHOMUYECKOMY Pa3HOOOPa3UI0 Cpelln BCEX JKUBBIX
OpPraHU3MOB B JII000# MPUPOTHOH 30HE 3eMHOTO mapa. Ha maHHbIif MOMEHT W3BECTHO OKOJIO 2 MUJLITHO-
HOB BHUJIOB U MO/IBUJIOB B 3TOM KJ1acce )KMBOTHBIX. OHU J€MOHCTPHUPYIOT Pa3HOOOpa3HbIE CIIEKTPhI KO-
JIOTUYECKUX U OMOJOTMUECKUX MPUCTIOCOOIEHH K YCIOBUIM OKpYyXkatomiei cpenbl. [1o Tumy pa3Butus
OHHU JIETISITCS. HA HACEKOMBIX C MOJIHBIM MPEBpAICHUEM, ¢ HAIMYUEM CTaAui sillla, JUYUHKU, KYKOJIKU
Y MMaro ¥ HaCeKOMBIX C HEMOJIHBIM MPEBPALEHUEM, I1I€ UMEETCS CTaAus siilla, TUYMHOK Pa3HOTO BO3-
pacTa 1 umaro.

B nocneanue 30 neT Bo BceM MUpE SHTOMOJIOTaMU MPOBOASATCS MHOTOYUCIICHHBIE UCCIIEOBAHUS
TaKCOHOMHUYECKOT'0 COCTaBa, PaCIpOCTPaHEHUs, 0COOEHHOCTEN SKOJIOTUHU U OMOJIOTUH HaCEKOMBIX, 00H-
TaImuX B 0c000 oxpaHsieMbix Tepputopusx (OOIIT). Hamum wccienoBanusi TakyKe HampaBieHbI Ha
NOCTHIKEHHE DTUX LIEJIEH.

B nocneanue pecsatuneTus BompocaMm u3yueHus OnopasHooOpa3us HACEKOMBIX B MUPE M Ha 0CO-
00 OXpaHSEMBIX TEPPUTOPHUSIX MOCBSIIICHO OUYE€Hb MHOIO clienuanbHbIX pador. B Kazaxcrane wuccie-
JIOBAaHUEM HACEKOMBIX CTENHOM 30HBI B 60-€ roJpl MpOIUIOr0 CTOJETUS 3aHUMAINCh COTPYIHHUKHU 30-
onmornueckoro uactutyra AH CCCP [1], a B 1974-1978 ronax crenHyo ¢ayHy HACEKOMBIX H3y4au
CHenUaaucThl Tabopatopuu 3HTOMONIOTHH MHCTHTYTa 30010THH AH Kazaxckoit CCP [2]. B pesynbrare
OITyOJIMKOBaHBI JAHHBIE 10 Py CEMENUCTB KECTKOKPBUIBIX HACEKOMBIX, KJIOMOB [3], paBHOKPBLIBIX Ha-
CEKOMBIX, JHEBHBIX U HOUHBIX 0abouek, poroiux oc. CrienuaabHbIX UCCIIENOBaHUN HacekoMbIX B ]y-
YUHCKO-BOpoBCKO# KypOpTHOI 30HE, 32 HCKITIOYEHHEM KYKOB-IpoBocekoB (Coleoptera, Cerambycidae),
*)ykoB-3marok (Coleoptera, Buprestidae) u npsimokpbutbix (Insecta, Orthoptera), He mpoBoauinocs [4, 5].
OnHako cBeJeHUS M0 OTAEIbHBIM HACEKOMBIM, OTMEUEHHBIM B KypOpTHOIi 30He bypabas, cogepxarcs B
OOJIBIIIOM KOJMYECTBE 0030pHBIX paboT [6-33]. CBeneHus Mo pacnpoCTpaHEHHIO KPACHOKHIDKHBIX Ha-
CEKOMBIX UMEIOTCSI BO BTOpOM u3nanuu KpacHoit kHUTH 6€Cri03BOHOYHBIX )KUBOTHBIX Kazaxcrana [34].

B nenom nmsa lyunHcko-BopoBCckol KypOpTHOM 30HBI OTMeUeHO 1558 BHIOB M MOJBUAOB Hace-
KOMBIX, oTHOCsAmUXcst K 10 otpsimam, 78 cemeiictBam, 760 poxgam (cM. tabnwuiy). ITo oTpsgam nomu-
HUPYIOT PaBHOKPbLUIbIE — 508, MOIYyKECTKOKPbLIbIE — 257, KECTKOKPbIIbIE HacEKOMble — 488 BUIIOB.
N3y4eHHOCTh pa3IuYHBIX OTPSIOB HACEKOMBIX OYeHb HepaBHOMepHas. Hemoxo BblsiBieHa (ayHa u3
OTPSZIOB PABHOKPBUIBIX U TOJIY>KECTKOKPBUIBIX HACEKOMBIX. BBISBICHHOCTh (ayHbI IPYTHMX OTPSAOB
MIOKa CPaBHUTENBHO HEBbICOKas. [[pOrHO3HOE KOIMUECTBO BUJIOB HACEKOMBIX MOXKET OBbITh 7—8 ThICAY.
Taxum 06pasom, BeisiBIeHO He Oosee 2025 % BUIOB OT MPOrHO3HOM (hayHbI HaceKOMbIX. PaccMoTpum
TaKCOHOMHUYECKOE Pa3HOOOpa3ue HACEKOMBIX IO OCHOBHBIM OTPSAAM.

Ompsio [psamoxpoinvie (Orthoptera). boratelii BUugaMu OTpPsT HACEKOMBIX C MMPUMEPHO 25 ThICS-
yaMu BHJIOB B MUpOBO# ¢ayHe. B Kazaxcrane ormeueHo 318 BHIOB U MOIBHUIOB KOPOTKOYCHIX MPSIMO-
KpbUIbIX. B KypOpTHOi1 30HE BBISIBIICHBI 59 BUIOB MPSMOKPBLIBIX HACEKOMBIX U3 5 CEMEUCTB: Ky3HEUHU-
koBbIX (Tettigoniidae) (16 BumoB), TeTpukcoB (Tetrigidae) (3), cBepuxoB (Gryllidae) (1), capaHn4oBBIX
(Acrididae) (34).
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KonnuecTBo TakcoHOB BHYTPH OTPAAOB HACEKOMBIX

KonnvecTBo TakcoHOB
Otpsing

CewmeiicTBa Ponpr Bust
[Mpsimokpsuisie HacekoMble Orthoptera 5 39 59
Boromoser Mantodea 1 1 1
Koxucrokpelasie Hacekomble Dermaptera 1 1 1
PaBHOKpBUTEIE HacekoMble Hemiptera 14 221 508
IMonmyxecTkokpelible HacekoMble Heteroptera 26 147 257
XKecrrokpsuibie Hacekombie Coleoptera 16 223 488
Yewryekpouisle HacekoMbie Lepidoptera 6 58 88
[lepenonuaroxpeible Hacekomble Hymenoptera 3 31 65
JBykpbuibie Hacekomble Diptera 6 39 91
HUroro 78 760 1558

Ompso bozomonosvie (Mantodea). HeGonpmioit otpsig Hacekombix ¢ npumepHo 2800 Bugamu B
MHpOBO# (ayHe. B kypopTHOIi 30He oTMedeH | Bua — Goromon oObikHOBeHHBIN (Mantis religiosa) us
cemeiictBa Mantidae.

Omps0 koorcucmoxpuwiivie (Dermaptera). HeGonb1oit oTpsia HacekoMbIx ¢ mpuMmepHo 1900 Bumamu
B MHpOBOH (ayHe. B kypopTHoii 30He ormeuen 1 Bux Anechura bipunctata (F.).

Omps0 pasnokpulivle Hacekomvle (Hemiptera). boibioit oTpsi HACEKOMBIX, 00BETUHSIOINN OKO-
710 52 ThICAY BUIOB B MUPOBOH (hayHe. CocTouT n3 nmogoTpsioB 1ukanosbix (Cicadoidea), et (Aphido-
morpha), nuctobnomek (Psylloidea), uepsernoB unu kokuun (Coccidoidea), 6enokpsiiok (Aleyroidea).

Hukamossie ¢ 12 cemeiictBamu: Aphrophoridae, Cicadellidae, Cicadidae, Cixiidae, Delphacidae,
Derbidae, Dictyopharidae, Issidae, Membracidae, Tettigometridae u 288 Bumgamu B IIIBK3 [35]. Bcero B
Kazaxcrane ormeueno 1069 Bu10B 1IMKa10BBIX.

Tnu (Aphidomorpha) ¢ 3 naacemeiictBamu: Adelgoidea, Phylloxeroidea, Aphidoidea u 6Gonee
5000 Bunamu B MupoBoii payne. B Kazaxcrane ormeueHo 846 BuioB 1 moaBu0B 1€k [46], B LLlyunncko-
OOpOBCKOIT KypopTHOU 30HE 178 BUIOB U MOJBUIOB.

Jlucto6nomku (Psylloidea) c cemeiictBamu Aphalaridae, Liviidae, Psyllidae, Tryozidae u mpumepHo
4000 BuzoB B MupoBoii (hayne. B II]yunHcko-00poBCKoil KypopTHO# 30He oTMeueHo 44 Buna [28].

Omps0 nonyscecmrokpulivie Hacekomvie (Heteroptera). bonbmioit oTpsi HACEKOMBIX ¢ Ooliee yem
100 ThIcSTUaMu BUJIOB B MUpOBOH (ayne. B Kazaxcrane ormeueno 6ornee 1260 BugoB u nonsuaos. B
[IlyunHCcko-bopoBCKOI KypOpTHOW 30HE YCTaHOBJIEHO 257 BUJIOB U MOABHUIOB KJIONOB U3 26 CEMENCTB:
Acanthosomatidae, Alydidae, Anthocoridae, Aphelocheiridae, Aradidae, Berytidae, Cimicidae,
Coreidae, Corixidae, Cydnidae, Gerridae, Lygaeidae, Miridae, Nabidae, Nepidae, Notonectidae,
Pentatomidae, Piesmatidae, Plataspidae, Pyrrhocoridae, Reduviidae, Rhopalidae, Saldidae, Scutteleridae,
Stenocephalidae, Tingidae.

Omps0 orcecmroxpoiivie Hacekomvle (Coleoptera). Camplii 00NBIION OTPsA HACEKOMBIX C Ooiee
yeM 395 Teicsiuamu BUAOB B MupoBoi ¢ayne. B IllyunHcko-BopoBckoil KypOpTHOM 30HE OTMEUYEHO
488 BUIOB 1 TOJBUIOB KYKOB U3 16 cemeiicTs: Buprestidae, Carabidae, Cerambycidae, Chrysomelidae,
Cleridae, Coccinellidae, Curculionidae, Elateridae, Histeridae, Ipidae, Lucanidae, Meloidae, Melyridae,
Scarabaeidae, Silphidae, Tenebrionidae.

Ompsio yewyexpolivie nHacekomvie (Lepidoptera). bombiinoit oTpsii HacEKOMbIX ¢ Oosiee yeM 158 Thi-
csiuaMu BUIOB B MUpoBOH (hayHe. B LllyunHcko-bopoBckoil KypopTHOW 30HE OTMEUEHO 88 BHIOB U
MOABHMJIOB JTHEBHBIX Oabouek u3 6 cemeiictB: Hesperiidae, Lycaenidae, Nymphalidae, Papilionidae,
Pieridae, Satyridae.

Omps0 nepenonuamoxpulivie Hacekomvie (Hymenoptera). bonbmioit oTpsa HacekoMbIX ¢ Oolee
yeM 155 Teicsiuamu BUZoB B MupoBoi ¢ayne. B LllyunHcko-bopoBckoil KypoOpTHOM 30HE OTMEUYEHO
66 Bu0B 1 IoABUAOB oC u3 4 cemeiicTB: Crabronidae, Mutillidae, Scoliidae, Sphecidae.

222



Ompsio osykpulivle nacexkomule (Diptera). bosbioit oTpsit HacekoMbIx ¢ Oosee yem 160 TricsTgaMu
BUJI0B B MUpoBoii (payne. B Illyunncko-bopoBckoit KypopTHOii 30He oTMeueH 91 BUJ U MOABUI MyX U3
6 cemeiict: Cecidomyiidae, Gastrophilidae, Hypodermatidae, Lestremiidae, Nycteribiidae, Tabanidae.

B paitone IllyunHCkO-BOpOBCKOM KypOpPTHOM 30HBI IIPEACTABICHBI CIEAYIOIINE SKOCUCTEMBI:
AdKBaJIbHBIC, Cy6aKBaJ'II>HBI€, FaJ'IO(i)I/IJ'II)HBIG, PAa3sSHOTPABHO-KOBBUIbHBIC CTCIIU, JTYTIOBBIC, JIMCTBCHHO-
JIECHBIE, COCHSKMU.

HacexoMbiMu-311n(rkaTopaMu IEpEUrCICHHBIX B TAOINIE IKOCUCTEM SIBIISIFOTCSL:

Axsanvrvle sxocucmemsi. Ilpencrasinensl B IllydnHCcKo-BOpOBCKONM KypOpPTHOW 30HE, INIABHBIM
oOpa3zoM, cuctemoi o3ep. Habop BUIOB HaceKOMbIX O4YeHb crieuuduueH. IaudurkaropaMu sSBISIOTCS
Boxubie kiomnbl (Nepa cinerea, Sigara striata, Aphelocheirus nawae, Notonecta glauca glauca, Gerris
lacustris), »xyku (Gyrinus marinus, Dytiscus sircumcinctus, Cybister lateralimarginalis, Colymbetes
fuscus, Hydrous piceus), niuunnku pyueiinukoB (Trichoptera), mogenok (Ephemeroptera), BecHsIHOK
(Plecoptera), komapoB-3BoH110B (Chironomidae).

Cybaxsanvhble sxocucmemsl. JJocTaTodHO cBO€OOpa3HbIe MO HA0Opy OOUTAIOIIMX BHJIOB Hace-
KOMBIX. DaudukaropamMu st 310 s3kocuctemsbl B LlyunHcko-bopoBckoit KypopTHOH 30HE SIBISIOT-
csl CIIeAyIOIIME BHIBI HACEKOMBIX: cTpekosbl (Lestes macrostigma, Ophiogomphus serpentinus, Sym-
petrum vulgatum), rerpuxkce (Tetrix bipunctata, Tetrix subulata), ceepuku (Grillus frontalis), yxosepTku
(Labidura riparia), xiomsr cemeiictBa Saldidae, xyxenunsl (Cicindela littoralis conjuctaepustulata,
Chlaenius spoliatus, suowsr pooa Bembidion), mucroenst (Donacia impressa, D. marginata).

Tanogunvnvie sxocucmemor. Conondaku u conoHubl B Illyunncko-bopoBckoil KypopTHOIl 30He
pacripocTpaHensl o Oeperam o3ep YiubkeHcop u Tacmankap. HaGop BHAOB HACEKOMBIX TaKUX MECT
JOCTaTO4YHO CBOeoOpaseH. Dnudukaropamu ssistores cepuok (Grillus bardigalensis), yxoseprka
(Anechura asiatica), uukamoBsie (Macrosteles salsolae, Doratura salina, Laburrus amoson), tiu
(Staticobium gmelini, S. latifoliae, Hayhustia atriplisis), kmomsl cemeiictBa Saldidae, xyxenuiipt
(Carabus clathratus, Broscus semistriatus, Daptus vittatus, Stenolophus proximus).

Pasnompasno-kosviibnvie cmenu. 3anumaror Oonbimme Tepputopun B lllyunncko-bopoBckoit
KypopTHOU 30He. Habop HaceKoMbIX-3MU(pHKATOPOB ITUX CTelei oveHb Oorarelit: 6oromon (Mantis
religiosa), capanuoBbie (Chorthippus karelini, Stenobothrus eurasius, Bryodemella tuberculata),
ukagoeie (Macrosteles fieberi, Neoaliturus hematoceps, Macropsidius variabilis), i (Coloradoa
heinzei, Acyrthosiphon caraganae, Macrosiphoniella galatellae galatellae), mucro6momku (Craspe-
dolepta linosyridis, C. artemisiae, Psylla caraganae), xmonsr (Aelia rostrata, Graphosoma lineata,
Eurydema fieberi, Eurygaster austriaca), >xyku (Harpalus froelichii, Cryptocephalus laevicollis,
Tentyria nomas, Mylabris crocata, Stephanocleonus deportatis), nuesusie 6adouku (Pontia daplidice,
Coenonympha pamphilus, Vanessa cardui, Aricia agestis).

Jlyeosbie sxocucmemeol. 3aHnuMmarorT Oompiive Teppuropun B LllyunHcko-bopoBckoit KypopTHOM
3oHe. Habop HacekoMbIX-31u(UKATOPOB ITHX CTEIEH TaKkKe O4eHb Oorareiii: 6oromon (Mantis religiosa),
capandoBsie (Stenobothrus nigromaculatus, Poecilimon intermedius, Chorthippus apricarius),
ky3ueunku (Decticus verrucivorus, Montana eversmanni), yxoseptku (Forficula auriculata), iukamgossie
(Macropsis sibirica, Stenometopiellus angorensis, Cicadula ornata), tim (Aphis origani, Cryptosiphum
artemisiae, Titanosiphon dracunculi), mtucroomomku (Diraphia crefeldensis, Aphalara polygoni, Psylla
medicaginis), xronsr (Himacerus dauricus, Polymerus nigrita, Lygaeus equestris, Dicranocephalus
albipes, Coreus marginatus), sxyku (Labidostomis sibirica, Gastrophysa polygoni, Cetonia aurata,
Epicauta sibirica sibirica, Selatosomus latus), nuesusie 6abouku (Colias hyale, Melanargia russia,
Nymphalis urticae, Callophrys rubi).

OKocucmemsl 1UCmMEeHHbIX Necos. 3aHUMaloT Oompiive teppuropun B lllyumncko-BopoBckoii
KypopTHO#1 30He. Habop HaceKkoMbIX-3AHU(PUKATOPOB ITUX JINCTBEHHBIX JIECOB JOCTATOYHO OOIaThIii:
ukaoBeie (Oncopsis flavicollis, Rhytidodus decimusquartus, Populicerus populi, Cicadella viridis),
i (Chaitophorus populeti populeti, Symydobius oblongus, Callipterinella tuberculata, Euceraphis
punctipennis), mucroonomku (Psylla betulae, P. cotoneasteris, Trioza curvatinervis), kiromnst (Drymus
sylvaticus, Rhynocoris annulatus, Nabis rugosus, Pyrrhocoris apterus), xyku (Cetonia metallica, Upis
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ceramboides, Xylotrechus ibex, Dicerca furcata, Scolytus ratzeburgi), nuesubie 6a6ouku (Iphiclides
podalirius, Aporia crataegi, Agrynnis aglaja, Neptis rivularis, Heodes tityrus).

CocHosvle neca. 3anuMaroT 6omnbiue wiomanan B Lllyunncko-bopoBckoit kypoptHoii 30He. Habop
HACEKOMbBIX-3IU(UKATOPOB ITHX JIECOB JIOCTATOYHO He Oorarhlit, HO crieruduunbiii: ™ (Cinara pini,
C. pinea, Eulachnus agilis, Schizolachnus pineti), kinomsr (Eremocoris abietis, Rhyparochromus pini),
xyku (Pterostichus oblongopunctatus, Trichius fasciatus, Thanasimus formicarius, Rhagium inquisitor,
Acanthocinus aedilis, Spondylis buprestoides, Buprestis haemorrhoidalis sibirica, Ips sexdentatus),
nHeBHbIe Oabouku (Parnassius apollo meinhardi, Agrynnis paphia, Melitaea didyma, Polyommatus
icarus, Maculinea arion).

Aeposxocucmemst (namns). Habop BHIOB HACEKOMBIX B arpO’KOCHUCTEMAaxX KpaiHe crernudude-
CKUH, CBSI3aHHBIN ¢ HAOOPOM cenbCcKoX03sHcTBEeHHBIX KynbTyp. B ILIBK3 B ocHOBHOM BbIpaluBaroTcs
pa3InuHbIE 3€PHOBBIC KYJIBTYPHI (POXKb, OBEC, TYMEHbB, MIIeHHIIA). Ha 3epHOBBIX KyIbTypax BCTPEUAIOT-
cs cieAyromue Hacekombie-anudukaropsr: npsmokpsiisie (Calliptamus italicus italicus), mukamoBsie
(Eupelix cuspidata, Paradorydium paradoxum, Neoaliturus hematoceps), T (Forda marginata, Sipha
maydis, S. elegans, Schizaphis gramina, Diuraphis noxiae), kokuuasl 1 uepsers (Trionymus aberrans,
T. elymi, Dysmicoccus rectus), tpuricsl (Anaphotrhips obscurus, A. flavicinctus), kionsr (Chorosoma
schillingi, Lygus equestris, Stenodema calcaratum, Aelia furcula), sxyku-nucroenst (Lema melanopa,
Cryptocephalus gamma, Pachybrachys fimbriolatus), xyku (Pseudoophonus rufipes, P. calceatus,
Anisodactylus signatus, Anisoplia agricola, Rhyzotrogus solstitialis, Agriotes gurgistanus, Melanotus
skopini, Omophlus flavipennis, Blaps letifera, Opatrum sabulosum), 6a6ouku (Agrotis segetum, Myth-
imna unipunctata, Ostrinia nubilalis, Pieris brassicae).

Ypbaskocucmemvol (HacesneHHbIe TyHKTH). B HaceIeHHBIX MyHKTaX 00UTAaeT 0COOBIN pyaepaabHbIN
Ha60p BHUJ0OB HACCKOMBIX. HaCGKOMBIMI/I-BJII/I(l)I/IKaTOpaMI/I OTUX CHUCTEM ABJIAIOTCA MPSAMOKPBLIBIC
(Grillus frontalis, Calliptamus italicus italicus, Tettigonia viridis), T (Pemphigus bursarius, Aphis
craccivora, A. fabae, Myzus persicae, Acyrthosiphon pisum), kiomsr (Lygaeus equestris, Pyrrhocoris
apterous, Eurygaster testudinaria), »xyku (Cetonia aurata, Rhyzotrogus solstitialis, Pseudophonus
rufipes, P. Calceatus, Amara similata, Clytra laeviuscula, Entomoscelis adonidis), 6a6ouku (Pontia
daplidice, Colias erate, Vanessa cardui).

B nenom 6orarctBo BblsiBIeHHON 3HTOMOGDayHb! 11lyunHcko-bopoBckoil KypopTHOIT 30HBI 10CTa-
TOYHO BBICOKOC, HO OTpaXacT IMPUMCPHO TOJIBKO ITOJIOBHHY TOT'O pa3H006pa31/151 HAaCCKOMBIX, KOTOPBIC
peanbHoO 3/1eCh OOUTAIOT, IOATOMY HEOOX0/IMMa Cephe3Hasi HHBEHTapHU3alus (hayHbl HACEKOMBIX C IPHU-
BJICHCHUCM HIMPOKOI'0 Kpyra y4CHLIX-CIICHUAJIMCTOB U3 pa3HbIX CUCTEMATUYCCKUX I'PYIIII.

JIUTEPATYPA

1. buoxommexcHsle uccnenoanus B Kasaxcrane. U. 1. PactutensHble coo0IecTBa U )KUBOTHOE HaCcelIEHHE CTeTel U
nycteiHb LlenTpansHoro Kaszaxcrana. JI.: Hayka, 1969. 496 c.

2. Hacexombie Ceeproro Kazaxcrana / [Ton pen. 1. [I. Mutsiesa, I. 5. MarecoBoii. Anma-Ara, 1978. [lenonupoBaHo:
Kaz[ocHUTH. Ne 1878-79. 196 c.

3. Kepxxnep .M. HoBrle n ManousBecTHble HomykecTKokpbuibie (Heteroptera) u3 Kazaxctana u npyrux pailoHOB
CCCP // Tpynst 3oomoruueckoro uncturyra AH CCCP. 1964. T. 34. C. 113-130.

4. Kagpipoekor P.X., TnenmaeBa A.M., Hunpnebaes M.K. K dayne xykoB mpoBocekoB (Cerambycidae) u 3marox
(Buprestidae) HarmoHnanpHOTO MpHpoOAHOro mapka «bypabait» // Ussectus HAH Pecnyonuku Kazaxcran. Cepust 6uosioru-
geckas U MmegunuHckas. 2003. Ne 6. C. 34-42.

5. Yunbnebae M.K. [psmokpsuibie (Orthoptera) HannoHabHOTO MPUPOAHOTO Hapka «bypabaiit» M conpeneabHbIX
TeppuTopuit // 300J0rUvyeckue U OXOTOBEAYECKHE MCclienoBaHus B KazaxcraHe W COIpeleNbHBIX CTpaHax: Marepualisl
MEKIyHapOIHOI Hay4dHO-TIpakTHYeckol KoHdepenuuu, 1-2 mapra 2012 r, Anmarel. Anmarsl, 2012. C. 262-272.

6. 'yprea E.JI. )Kyku-menkynsi (Elateridae). [Toncemeiictso Elaterinae / @ayna CCCP. T. 12. Boim. 4. XKecTKOKpBLIbIE.
JI.,1979. 451 c.

7. I'ypeeBa E.JI. XKyxku-menkyns! (Elateridae). [TogcemeiictBo Athoinae. Tpuba Ctenicerini // ®ayna CCCP. T. 12.
Beim. 3. XKectrokpsuiste. JI., 1989. 256 c.

8. Ecenbexona I1.A. TTomyxecTrokpbuibie Kazaxcrana. — Anmarsr, 2013. 285 c.

9. Xantues P.JI. )Kyku-koxeens! (cemerictBo Dermestidae) ¢ayrast CCCP. M.: Uzn. MI'Y, 1976. 182 c.

224



10. XKnanko A.B. [lueBubie 0abouku (Lepidoptera: Papilionoidea, Hesperioidea) Ka3axcrana // Tethys Entomol. Res.
2005. Vol. XI. P. 85-152.

11. XKecTrokpbuibie U BeepoKphlIbie. Onpenenutens HaceKoMbIx eBponeiickoit vactu CCCP. M., 1965. T. 2. 645 c.

12. KanpipbexoB P.X. Dxonoro-daynucruueckuii 0630p xyxenul (Coleoptera, Carabidae) KyprasubkuHckoro
3anoBenHuka // Tpyasl MuctutyTa 300morun AH Kasaxckoit CCP. 1990. T. 45. C. 118-122.

13. Kagpipoekos P.X. Tnu (Hemiptera: Aphidoidea, Phylloxeroidea) Kazaxcrana (AHHOTHPOBaHHBIN CIIMCOK). AJIMAThI:
«TOO 378»,2017. 584 c.

14. Kanpip6ekoB P.X., Unnnebaes M.K., Knanko A.b., TnenmaeBa A.M., Koo C.B. BnusiHue aHTpONOreHHBIX U
abuornyeckux (haKTOpoB Ha CTPYKTYpY (hayHbl HACEKOMBIX CTEIHOW 30HbI Ka3axcTaHa B COBPEMEHHBIX YCIOBUSIX. AJIMATHI,
2017. 460 c.

15. Kazenac B.JI. Poromue ocei (Hymenoptera, Sphecidae) Kazaxcrana // Tethys Entomological Research. 2002.
Vol. 4. P. 1-176.

16. Koctun U.A. XKyxu-gennpodaru Kasaxcrana. Anma-Ata: Hayka, 1973. 288 c.

17. Koromenko B.3., Jlaxmanos B.I1. K dayne xyxenui (Coleoptera, Carabidae) nHTpa3oHalbHbIX MECTOOOUTAHHUN B
Cesepraom Kazaxcrane // Dutomonornyeckoe odbospenue. 1978. T. 57, Beim. 3. C. 520-525.

18. Kpbokanosckuii O.J1., Peiixapar A.H. HancemeiictBo Histeroidea // ®@ayna CCCP. 1976. T. 5, Bbin. 4. 433 c.

19. Jleneit A.C. Ocbi-nemku (Hymenoptera, Mutillidae) dayust CCCP u conpenenbubix crpas. JI.: Hayka, 1985. 266 c.

20. Jlonatun N.K., Kynenosa K.3. Xyxku-nucroenst (Coleoptera, Chrysomelidae) Ka3axcrana (onpenenurens). Anma-
Ara: Hayka, 1986. 199 c.

21. Mutsies N.JI. ®ayna, sxonorust u 3ooreorpadust mukanoseix (Homoptera, Cicadinea) Kaszaxcrana // Tethys
Entomological Research. 2002. Vol. 5. P. 1-168.

22. Huxonaes I'B. Ilnacturuaroycere xyku (Coleoptera, Scarabacoidea) Kazaxcrana u Cpenneit Asun. Anma-ATa:
Hayxka, 1987. 232 c.

23. Huxonaes I'.B. XKyku-kpapumnku (Scarabaeidae, Geotrupinae, Lethrini): Ouonorusi, cicreMaTrka, paclipocTpaHeHHe,
ompenenutens. Anmatsl: Kaszak yausecureri, 2003. 254 c.

24. Hukonaes I'B., Kozemunsix B.O. XKyku-meprBoenst (Coleoptera: Agyrtidae, Silphidae) Ka3zaxcrana, Poccun u
psima compenenbHBIX cTpaH. AnMatsl: Kasak yauBecureri, 2002. 159 c.

25. Huxonaes I'.B., Koo C.B. Xyxku-uapeiauku (Coleoptera, Meloidac) Kaszaxcrana: OnoJorus, CHCTEMarHKa,
ompenenutens. Anmatsl: Kazak yausecureri, 2005. 165 c.

26. Puxtep B.A. XKyku-niectpsiku (Coleoptera, Cleridae) dpayust CCCP // Tpynst BDO. 1961. T. 48. C. 63-128.

27. Crapk B.H. Kopoensr (Ipidae) // ®ayna CCCP. M., 1952. T. 31. 463 c.

28. Temperes 1. 1. ®aynakopoenos(Coleoptera: Curculionidae: Scolitinae) Kazaxcrana// Marepuaibl Mexx 1y HapoiHOH
HAy4IHO-TIPAKTUIECKOW KOH(EPEHINHY, TPOBOJNMOI B paMKaxX €KEroJHBIX YTEHHH MaMATH wieH-koppecrnonneHTa AH Kasz
CCCP A.A. Cnynckoro. Anmarsl, 11-12 mapra 2013. Anmarsr: Hyp-IIpusT, 2013. C. 292-300.

29. Tep-Munacsiu M.E. XKyku noxacemeiictBa Cleoninae ¢aynst CCCP. IlBetoxxuiibl u credneens! (tpuba Lixini) //
Omnpenenurenu o payne CCCP, uznaBaembie 3oonornueckum uucruryrom AH CCCP. JI.: Hayka, 1967. Boin. 95. 142 c.

30. Tep-Munacsta M.E. Xyxku-gonronocuku noacemeiictsa Cleoninae ¢aynst CCCP. KopueBsie nonronocuku (Tpuda
Cleonini) // Onpenenutenu no Gpayne CCCP. JI.: Hayka, 1988. Boin. 155. 234 c.

31. leBuenko B.B. Cnenman Kazaxcrana (Diptera — Tabanidae). Anma-Ata: M3n-Bo AH Kazaxckoii CCP, 1961. 328 c.

32. llleBuenko B.B. AHHOTHpOBaHHbIH crcTeMaTnueckuii karasor cienHeit Kaszaxcrana (Diptera, Tabanidae) // Tpyzbt
Wncturyta 300morun AH Kazaxckoit CCP. 1985. T. 42. C. 130-153.

33. Toropov S.A., Milko D.A. Longhorns of the tribe Dorcadionini (Coleoptera, Cerambycidae) of Kazakhstan and
Middle Asia. Bishkek, 2013. 103 p.

34. Kpacnas kaura Kazaxcrana (becmosBonounsie). Anmarsl: Tetuc, 2006. T. 1, 4. 2. 232 c.

FEATURES OF THE INSECTA TAXONOMIC DIVERSITY (INSECTA)
IN FOREST AND OTHER NATURAL ECOSYSTEMS OF GNPP “BURABAY” (KAZAKHSTAN)

R. Kh. KADYRBEKOV
RSE “Institute of Zoology” of the Republic of Kazakhstan, Almaty

Summary. 1558 species and subspecies of insects belonging to 10 orders, 78 families, 760 genera were
recorded for the Shchuchinsko-Borovsk zone. The orders are dominated by Hemiptera — 508, Heteroptera — 257,
Coleoptera — 488 species. The knowledge of different orders of insects is very uneven. Species-edificators are
given of natural ecosystems of the park.

Keywords: insects, taxonomic diversity, natural ecosystems, Burabay.
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VIIK 591.524.2

"KAHYAPITAPIBIH MEKEHJIEY
OPBIH/IAPBIHBIH CUTTATTAMACKI

P. K. KAFCAMETOB
«Tap6araraity M¥TII PMM, IIKO, Ypsxap aysuisl; tarbagal 8@bk.ru

AHHoTanus. Makanana skaHyapiapAblH TIPIIUTIK €Ty OPTacBIHBIH EpEKIIeTIKTepi cularTairaH >koHe TapOararait
MEMJICKETTIK VITTHIK TaOWFHM MapKiHIH ayMarbIHJa KE3ICeCETiH JKOXKYHeNep JKOHE COJ JKOKyHenepae MEKEeHACHUTIH XkKa-
HyapJapAbIH TYpJIepi KOpCeTiIreH.

Tyiiin ce3aep: GayHa, SHAEMUK, PEIUKTI, TAOUFaT, ©3€H, Tay, apeal.

Ke3 kenren Tipi opraHusM e3iH aliHajia KopIiaraH TaOMFU OpTaMeH THIFbI3 OaiJIaHbICTa FaHA OMIp
cype anaapl. Onap — TONBIPAK, Cy, MUHEpAJAbI 3aTTap, xKep Oenepi koHe arMochepabiK op TYpJl Ky-
ObuTbICTap. TaOuFu OpTaHBIH KOMIIOHEHTTEPI Tipl OpraHu3MIEepre OH HEMecCe Tepic ocep €Tyl MYMKIH.
CoHbIKTaH opOip OpraHW3MHIH ©31HE FaHa KOJIAWJIbI OpTackl HEMece MeKeHi Oomybl Thic. MocerneH,
KeJ10aKa YIIiH KaJbIIThl ©CIN-Ko0eI01He KOJanIbl OpTa-bUIFaIbl MOJI KOJI )KaFrachl. AJl, KyaH Jajia HeMe-
ce IeJICUTTI JKepJIep OJI YIIIiH KOJIaiChI3, OMip Cype aaMalThIH opTa 0oJbIn TadblIaabl. bipak Ta opra-
HU3M YIIIIH TaOUFATTHIH OapJIbIK AIEMEHTTEP] OCNTiIl MeIepAe KaKeT KOHE JKUBIHTBHIK KYHIHIE ocep
ereai. OmapapiH Oipeyi 6Te KaXeT, SKIHIIIepl opTalia, ajl YIIHIIIepl MYJIJIeM KaKEeT eMeC 3USHJIbI
60mysl MyMKiH. COHBIMEH, OpTa JIET€HIMI3 — OpraHU3MHIH OCIN-KoOeI0iHe, TIPIIUIIriHe, JaMybl MEH Ta-
panyblHa TIKeJIel HeMece KaHaMa dcep €TETiH aifHaja KOpIlIaraH OpTa KOMIIOHEHTTEPIHIH KUBIHTHIFBI.
AT, opraHu3Mre Ka)eTTi jKaFaaiiap Jen — TeK COJ OPTaHW3M YIIIH aIMacThIpyFa KeJIMEUTIH TaOuru
OpTaHBIH AJIEMEHTTEPIH alTaMbI3 [1].

KeiiGip Typrepaig Tapaity aitMarbl ©T€ K€H )KOHE CaHbI KOTI, aJ1 0acKalaphl, KEPICIHIIE, Tapary ayMaFbl
IIaFbIH oJIap Oenriii O1p Kep ydackenepinae Hemece Oenriii 6ip oKIIayJaHFaH cy KOWMalapblHIa FaHa
eMip cypeai, MyHal KaHyapiaapbl YHAEMUKAIBIK TYp JIEMN arajaabl. OJeTTe, *KaHyapiapIblH MEKEeH
€Ty ayMarbl €Il KeJEeprici3 jKammail KaMThuIaibl, Oipak, OipKaTap TYpJIepAiH MEKEH €Ty OpHBI KJIUMaT
e3repy ocepiHeH ekire OesiHTeHAIriH OaiikaiMmbi3. MyHmail karnaiiapia MEKEHIHIH Heri3ri Oediri
’KOHE OJIaH OKILIayJIaHFaH ailMaKTapJa Heri3ri KJIuMar cakTalFaH xepiep Kaibinracaabl. Ocbkl ayMakTa
OYPBIHFBI T€OJIOTHSIIBIK Ke3eHIEP e OYJI TYP/IIH Tapadybl HEFYPIIbIM KeH OOIFaH IbIFBIMEH TYCIHIpLIeI],
COJIaH KeWiH TIPIIUTIK €Ty IIapTTaphl ©3repreH Ke3/e, MEKEHEY OPHBI KbICKAPBII, KaHyapiap TipIIiK
YIIIIH KOJIAMJIBI JKaFdaiiap cakTalFaH )Kepiepae FaHa Kaiuael. MocerneH, My3 I9YIpiH/Ie CYbIKKa TO3IM/II
OipkaTap TypJiep OHTYCTIKTE KeHIpPEK TapayiFaH 0ojaThiH. KITMMaTThIH KBUTBIHYBIMEH, MY3JIBIKTHIH Kepi
KeTylHEeH KeWiH, OyJI TypaiH TaOuFu Tapaidy alMarbl a3aiijibl, OipakK ecki, TaOuraThl ©3repMereH, Kenoip
XKepJepiHae ojap YIIiH KOJaiIbl KIIMMaT CaKTaJbIN KaJJIbl )KOHE OJlap COJ MEKEHJEpIe eMip CypyiH
XanracTeipyna. Herisri MexeH ety opHbIHaH 0acKa skepe eMip Cypill KaTKaH TYpJep/al PEIUKTIIep AeT
arauasl [3].

Kanaypmap yuris iH, ys, aFain Teciri, YHrip TYPFbIH Yil O0JbIN caHamanbl. by opeiHIapabl xKa-
HyapJiap ieMaiy, YUbIKTay, keOero, aya-paiibIHbIH KOJTaiChI3AbIFbIHAH JKOHE XKaylapblHaH KaChIpy YILIH
yakpITIIIa HEMECe YHEMI TaiiiaaaHaibl.

Kanmer, TapOaraTaii MEMJIEKETTIK VITTHIK TAaOWUFH MapKi ayMarblHa OMBIPTKAJIBI JKaHyapiap
daynacel 376 TypaeH Typajibl, OHBIH imIiHae OanbikTap — 19, KocMekeHauiep — 2, GaybIpMeH JKOpFa-
naymsiiap — 23, Kkycrap — 272, cytkopekriiep — 60 (kecte).

TaOurarThlH Ke3 KeNreH SKOCHCTEMACBhIHJA >KaHyapiap/blH Ke3/lecyl oyiapAblH OUOJIOTHSIIBIK
KacueTTepiHe OaiaHbICThl O0Manbl. SIFHU, KOpIIaFaH OpTaja MEKEH €Ty OPHBIHBIH TaHAATybl KaHyap-
JapIbIH eMip CYypyiHe, KOPEKTeHY1HE, COJ XKepe TYPFhUIBIKTHI TaHa KbLITYbIHA 6T€ MaHbI3/IbI.

FouibiMu 3epTTey KYMBICTapbIHBIH HOTH)KECIHIe OaKbUIaHFaH MapK ayMarbIHIAFbI XKepiep KoHe
MEKEH €Ty OpPBIH/IapbIH/IA KEe3IreTiH XKaHyapJiap:
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OMBIpTKAJIBI )KaHyapap GayHaChIHBIH KYHeiK KypaMbl.

Kracerap Typrepain YITTBIK TAPK y4acKenepi
KaJIIbl CAaHbL | TapGararaii | Kapabac, Apkanbsl | Emin, Katbincy, Ypxkap
Banbikrap 19 15 2 19
Kocmekernninep 2 2 2 2
BaybipeiMen sxopranaysLap 23 7 12 22
Kycrap 272 171 244 194
CyTKOpeKTiIep 60 44 42 33
Bapnbirsl 376 263 302 270

1. Emin xone KatbiHcy ©3eHIepiHIH KyMIBI KeIIeHaepi, OyTanapsl 0ap OapXxaHapasbiK aKarnTapIbl
Koca anraHna. Kycrapman cyp xoHe gama 003TOpFaiibl, TY3 JKaJbIParbl, MIBIOXKBIH TACHIBIOKBIK, KIIITi
MIHTIPJIEK, VITKAJIaK >KoHE 003 CaHayFalll, CapbhIFaiaK CYJIBIKEI, YIKEH TaFaHaK, KOJIMI1 TEHTEKKYC,
KBUTKYHPBIK OYJIBIPBIK, Kapadayslp OVIIABIPBIK, Ayadak *KoHe T.0. HETi3r1 Typsaepi OObIT TaObLIa b,

2. Emin sxone KaTeIHCYIBIH TOFall KeMIEHAEPIHACTI KYCTapAbIH TOH TYpJepi: OyJIOyII, KbUT YHPEK,
KOIIMT1 KYPKBUITaM, KbI3BUIKYHPBIK TaFaHaK, CapbITOPFail, y3aK, CaybICKaH, Kapa Kapra, KOJIIMI1 TYpPKeTI-
Tep, JKaranTal, KOJIMI1 KYWKEHTal, IaIFbIH KYJIaJIbIHBI, Kapa Ke3KYHPBIK, KoAIMI1 KokeK. CyTKOpeK-
TUTepaeH: OOPCHIK, ci0ip emiri, KabaH, KyM KOSTH KE3eCE/Il.

3. O3¢eH xapiapbiHia OAIBIKIIBI KYC, KOKKApFa, CapblaJKbIM apakeril, 090icek, y3ak, KapaToprai,
YKayTopral, KbUIaH TOPFaid, KUBIPIIBIK TaCTap MEH MIOTIHAUICPiH YAChIH/IA KIllll IIYPUIICK, MK,
©3€H KapKbLI1aFbl KOHBICTAHA/IBI.

4. Apkaibl )xoHe Kapabacta opHuTodayHaHbIH €31HAIK O1p TayJbl-1Ies 1l KemIeH1 Ty3UIreH, onap-
JIBTH HET131H capbIFaiJIaK ’KoHE JKapTac CYJIBIKEII, Jaia, KapaaaKallbl )KoHEe TeHO1ITeC 003TopFail, Kacka
MKOHE IIBIOYKBIH TaCIIBIOKBIK, KOK JKOHE aabdakak calpak, I16J1 CybIKTOpFaiibl, KbI3bUIKAHAT KypaJsaii,
IIOHAMHAK, Jaia KYWKEHTalbl, UTENT1, 1ajla KbIpaHbl, OYPKIT, )KbIIAaHKETII KbIpaH, TyaaakK, ak0ac ThIpHa,
KEKJIIK, CYp III, KbUTKYUPBIK OVJIIIBIPBIK, Kapadayblp OVJIIBIPHIK skoHE T.0. Kypakibl. CyTKOpEKTiIepaeH
apkap, aiTail CybIpbl, CapbIlIyHAK, KbI3bUIKYHPBIK KYMTBIIIKAH, COKBIP THIIIKAH, IMIAKbUIIAK, TYJIKI,
KAaCKBIp JKOHE T.0. TOH.

5. Tapbararaii maTkanmapbIHAaFbl KoHE OCTKEHJIEPIHIET] KaNbIPpaKThl OpMaHAAPIbl 30PTYMCHIK
OyIIOWI, caphIOaybIp IMIBIMIIBIK, KOKIILIT MTBIMIIIBIK, MBICHIKTOPFaid, KOMIMT1 KYPKbUITal, 6030ac manbI3,
KOJIIMI Kypasaii, OpMaH *aJbIpaFbl, KaplIbIFapeH *KoHE CYp CaHAyFalll, *Kachll calipayblK, caybICKaH,
Kapa Kapra, Kapa caipak, KbUIFBITIIA Callpak, YJIKEH TypKenTep, Kyp, jKaranTad, KyHKeHTal, Maybac
JKarasak, KyJIaKThl jKananak, KeKeK oHe T.0. MeKkeH/eini. ©3eH apHaiapbIHbIH OOWBIMEH MaMbIp KYC,
KOIIMT1 CYJIBIKEINI, Tay MIaKmIakai ysiaiapl. CyTKOpeKTUIepaeH cibip emiri, Mapal, TSHb-IIIaHb alobl,
OOpPCHIK, TYPKICTaH CLICYCiHI X)oHE T.0. TOH.

6. JXKoTaHbIH Jana »oHE MIAJIFBIHILI OCTKEHICPIHIH IIaTKAIAapbIHAa, YHIHAUIEpIHIE naja JKOHE
KOIIMT1 KYHKeHTal, OYPKIT, Kapa CYpKapJIbIFalll, Ky3 *oHEe KOK KenTep, KapFa, KOIIKbUT KbI3bUIKYUPBIK,
KacKa TaCHIbIOKBIK, Ky3 dKoHE KEHT KapJbIFalllbl, atadakak caiipak, KeKIJIiK eMip Cype/l.

7. Apia eciHainepiHiH OOMBIMEH apail caiipaybiK, capblOaybIp caiipaybiK, KapaxeMcaylibl capak,
ana Oysi0ys1, apiia eMEeHTYMCBHIFBI YSIaiapbl.

8. Anpmiik Oesey/ie acThIK TayJIapbl MEH )KOTaHBIH CyalPBIK TaCTaH KacaaFaH 00c¢ xkepiep OONbIH-
a Tay >KaJbplparbl MeH Ty3 003Topraiibl, COHIall-aK TayKapra, CapbITYMCHIK InayKapra, Kaparymchik
oHe 003 COMBIPFBI, Kapabac MaKIIakK, KYJIaKThl 003TOpFai, OYJIIBIp KOHE aplIaIibll KYHAKa, aJIKabl
TaTpeH, TYHApPAJIbIK IIUI, TUManai ymapbl ToH. Kelme Taszkapa, KyMal jKoHE cakainTaid Ke3lIeceli.
CyTKOpEeKTUIepIeH MyHa apKap, aJiTail CybIpbl MEKEHJICH 1, Kap OapbICBIHBIH MEKEHJIETCHI Typalibl
Mamimertep 6ap [2].

Kep Getinaeri TipHIirik UenepiHiH OMOJIOTHICHI OJIAPABIH TEPPUTOPUSIIBIK OpHAacy (pakTopbIiHa
OaitmanpicThl. Ochl dakTopiaapabiH Oipi e3repreH 0osca TIpMITIK eTymn (ayHara Kepl ocepiH THTi3iI,
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COJI KE€p/ICH KOLIIN KeTylHEe HEMEeCe CaHbIHbIH a3albll KeTyiHe bIKnaJ ereal. XKaHyapriapiblH CaHbIHBIH
JTUHAMHUKAChIH KOOEUTY YIILIH, OJapAblH MEKEH €Ty OpbIHAApbIH KOpFal, TAOMFaThIH CaKTal, KOJaibl
JKarjal skacaybIMbI3 KakeT. Kopran oTeIpraH TaOMFU ayMaKTapJarbl sKaHyapiapAblH ©CiMI MOJIaWbI,
MEKEH €Ty ayMarbl KEHEIO01, afjaM/1ap/iblH TAOUFATThl asIaiThIHABIFBIMEH TYCIHIIPUIEA].
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OIMIUCAHUE MECT OBUTAHUS KUBOTHbBIX
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PT'Y THIIIT «Tap6araraii» BKO, c. Ypmxap.
AnHotanmus. ONUCHIBAIOTCS OCOOCHHOCTH CpEIbl OOUTAHUS JYKUBOTHBIX M SKOCHCTEM Ha TEPPUTOPHH
rOCY/IapCTBEHHOTO HAIMOHAJIBHOIO MPUPOIHOTO mapka « Tapbararaii», a Tak:ke BUIbI )KUBOTHBIX, OOUTAIOIINX B

ITHX IKOCHCTEMAX.
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CHARACTERISTICS OF ANIMAL HABITATS

R. Zh. KABSAMETOV
«Tarbagatai» SNNP, EKR, the village of Urdzhar
Summary. The article describes the features of the habitat of animals and ecosystems that live on the territory

of the Tarbagatai state national natural Park, as well as the types of animals that live in these ecosystems.
Keywords: fauna, endemic, relict, nature, river, mountain, areal.
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«TAPBAFATAl» MEMJIEKETTIK YJITTBIK TABUFH MMAPKI
AVYMATFBIHIAFBI KAPIIBIFA TYKBIMJIACBIHA "KATATBIH
"KBIPTKBILI KYCTAP

A. JI. HIOPIIIKAHOBA
«Tapb6ararait» MY TII PMM, ILIKO, Ypxap aysuisr; tarbagal 8@bk.ru

AHHOTanus. Makanaaa CYHKapTopi3iiep OTPsIbIHBIH KAPIIbIFa TYKBIMIACHIHA )KATATBIH )KBIPTKBIII KYCTap
COHBIH immiHme Kapiisra (Jar. Accipiter gentilis) men keipru (AcCipiter NisUS) CHSKTHI KBIPTKBIIT KYCTap TyPAJIbI
OJIAPIBIH TYP CHIIATBl MEH MEKEHICY OPTachl, KOPEeTi, MOyiici MeH ys10acaphIHBIH albIpMaITbUIBIFEI, OaanaH
IIBIFAPY YaKBITTAPBI COHAAN-aK, Ka3akCTaHHBIH Kail TYKITIPiHAEC Ke3IECETIHIIr Typaasl OasHIaIa b,

Tyiiin ce3mep: KapIbFa, KBIPFH, KOIIi-KOH, Ka3aKCTaHHBIH KbI3bLT KiTaObI.

Keuaein op MesriumiHe kapaih KaszakcranubiH Tykmip-Tykmipigae 20 oTpsaka, 59 TykeiMmacka
tuecin 214 tysicka xataTtbiH KyctapabiH 500 Typi kezaeceni. Kazakcranga kyctoiy 390 Typi (78 %) ya
cananpl. OHBIH IMIIHIE OHTYCTIK aiimakTapaa 138 Typi (35 %) keicTa ke3aeceni, KanraH 65 %-bI Ky371e
JKBUIBI JKaKka yiibin keremi. Kycrapabig 50—60 TypiH emimizmeri Murpanus Ke3iHzae raHa Oaiikayra
OoJaabl.

TapOarataii TaywlHBIH Jadamadrapel op Typii cumatka ue. COHBIH 1MIIHIE JaNalibIK, KHBIP-
UIBIK TaCThl, MY3/IIKTap, IIAaTKAJAap MEH KbIpaTThl, OyTansl jJaHamadTapaa KyctapabiH 19 Tomka,
54 TykpiMmacTapra kataTbiH 272 Typi ke3aeceni. Connaii-ak, 182 Typi ysanmalTeiHAap, 22 OTHIPHIKIIBI
kycrap. Keictan kanateia 82 Typi kezenmeceni. KaszakcTaHHBIH KbI3bUT KiTaObiHa TapOararaii TaybIHIA
Ke3/eceTiH KycTapabiH 33 Typl €HTI3UIi KopFayFa anbiaFaH [1].

Enimizne cynkapropizainep (Falconiformes) orpsnbiabiH 4 TYKbIMAAChiHA 15 TybICBIHA JKaTaThIH
42 typi ke3neceni. CYHKapTopi3aliep OTpsAbIHA TOH AHTAPKTHAATaH 0acKa KYPIBIKTap IbIH OapIIbIFbIH 1A
TaparaH. EH KilIkeHe CyHKapTopi3aiiepre mamaMeH, caiMarbl 50 T 601aThIH eprekeiiyii cyHKap, eH ipici
Kamudopuus kymaiisl 12 kr 6onaapl. KanudopHus KyMalbIHBIH KaiiFaH KaHATHI 3 M-T€ JICHIH KEeTeIl.
[oymici, ysbacapbiHaH ipiiey Oonaabl. bymapabiH apachiHIaFbl KBIHBICTHIK albIPMAIIBUIBIK KeHOip
KBIPTKBIII KycTapa (KyHKeHTal, KyJIaJbIH) alKbIH KOpiHEe/Il.

CyHKapTopi3aiIepIiH KbICTal KaJlaThIH OHE KAWTBIN KETETiH Typiepi Oap. Omap xkepaeH Te3
KOTEpUIiN, Kei Typl MOHEpJICTI, KOMIIUIIK Typaepi KajablKTan yiaasl. HeriziHeH MOHOramabl KycTap,
VSICHIH KaTapblHAH OlpHEIIe Kbl naiaananansl. Ipi Typnepi (KpipaH, Kymaii) 1-3-teH, ycakrapsl (0ok-
TepTi, TYHUFBIH) 4—7 maHa )KYMBIPTKa canajibl. JKYMBIPTKaHBI IIQYIIiCI MEH ys0acaphl Ke3eKTecin 0achlII,
Oayammanapeid fga Oipirin aceipaiiapl. Koperin i37eyi, skeMiHiH KYpaMbl KBIPTKBIIT KYCTapIbIH OpKai-
CBICBIHIA op Typii Oomanbl. Kenmrimiri errien KopekteHeni. JKbIPTKBII KYCTapAbIH Oipa3 Typi (UTen-
Tl, JIAIIbIH, OYPKIT, )KbUTAHXKETIII KbIPaH, aK CYHKAp, aKKYHPBIKTHI CyOYpKiT, T.0.) KOprayFa ajbIHbIII,
Kazakcranubig «KbI3b11 KiTaOBIHAY) CHT13LITCH.

CyHkapTopizaiiep oTpsAbIHIA €H KOl TYp1 AKBIPTKBILI KyCTap TYKbIMIAChIHA kKaTa ibl. Onap Ke3Kyil-
PBIK, KapllblFa, xKamMaHcaphl, KYJIaJblH, KbIpaH, Ta3Kapa, apakerill, *KbIJIaHKEr1lll CUSIKThI TybICTap Ka-
TapblHA )KaTaThIH KYCTap.

Kapmieira TykpiMaach! (arbii. Accipitridae) — KyHAI3T1 KBIPTKBIIITAP OTPSAJIbIHA KATATBIH KyCTap.
Hene Typkbl 28—114 cm-ai kypaiasl. Kopazbl MEH MEKHEHIHIH PEHI YKCac KeJIeTiH, YsUIapbIH aFaIika,
JKapTac, IIbIHFa, Kepre cajaThiH, KoOlHE OpMaH, KaJblH OyTa, arail ©CKeH Tay OOKTEpIH MEKCHIEH-
TiH Kyctap. Kapmiblfa TYKbIMIachblHA JKaTaThbIH KyCTap, Maii/la CYTKOPEKTUIepi, Keiae OaybIpbIMeH
YKOpFaJIayIbIIapIbl, KOC MEKEHIIJICPMEH KOPEKTCHE/I].

Kazakcranma KapiibliFa TybIChIHA JKaTaThIH Kapinbira — TeTepeBaTHUK — (Accipiter gentilis) men
KbIpFU — nepenensTHuk— (ACCIpiter nisus). keH TaparaH. AJl KapilbiFa TYKbIM/IAChIHA KATAThIH YJIKCH
MbIKH — EBpometickuii TioBuK — (Accipiter brevipes) nen mbiku — TypkectaHckuit TroBuK — (Accipiter
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bad;ius) ceiaabI KbIPTKBIT KycTap XKaiibik-skem, Coipaapus,
Ine Illy e3zenzaepi, bankam nen Anaken jkarajaynapblHIa
ys1 callaThIH KbUT KYCTAPHI.

Kapuibira TyKbIMIachIHA KaTaTbIH 1p1 KBIPTKBIII KYC,
KapibiFa — TeTepeBsITHUK, (Accipiter gentilis) Kazakcran-
na, keOiHece OpMaHIbl, KajblH OyTa, arall ©CKeH Tay
OekTepiHae coHpaii-ak, TapOararail TayblHAA Ja MEKEH-
nerai okoHe Keictaiabl. [lene typkbl 28—114 cm, can-
marbel 800—1500 r. TyMCBIK, TYSIKTapbl Kapa, caycaKTapbl
cananbl. 1loymici MEH MEKHEHIHIH Tyci yKcac OOJIBbIN Ke-
neni. Kapmbiranap Oip-OipiMeH ABIOBICTBIK CHUTHAIIAP
apKbLIbl ceiliiecel. Ocipece, OlapAblH KapbIM-KaTbIHACKI
ys cany ke3iHze Oaiikananel. Kopa3sl MeH MekueHi Oipaeit
TIPUTACHTIH IBIOBICTApABI IIBIFAPaIbl, TCK MEKUCHIHIH J1a-
ybICBl OackIMbIpak Oonasel. JKymelpTka Oacyra 2 aif Kai-
FaHaa ys cana Oacraiael. {uamerpi miamamen 1 metpre
KYBIKTaWTBIH, YSICbIH YHEMI aralll OyTajapblHa, KOJIJIapFa,
OarnakTapra, MAIFBIHIBI JKEPIEPACH allbIC eMec XKepiep-
ne camanael. Memmepi 59x45 MM-ai KypalTeiH, 2—3 naHa
JKYMBIPTKA Tayblll, Oip aii memmepiHae OajnanmaHbH Oa-
ChIll TbIFapasl. JKyMBIPTKaNaH IIBIKKAH OajarnaHmaapsl
aK MakTa Topi3dl yimiaek Oonaabl. JKyMmbIpTKa Kapblrl
IIBIKKAH ONlanaHAapbhIHbIH TabaHIapblHA Kapam *KbIHBICHIH
axpIpaTyFra Oonajel. bip xapbiM aif mamaceiHga OanamnaH-
nap ysmaH ymanel. KapiisiFaHblH Y5 cajblll, OHIN ©CKeH

1-cyper — Kapuibira (Accipiter 1gentilis) JKepiHEe Kapail OHBIH TYP-TYCI Ji¢ alyaH TypJi OObin Ke-
neni [2].

Kapmibira — ete Oatbul, KbeIpTKbI Kyc. Kas-yiipek, yiap, Qyanak, KbIpraybll, KYp, CaHbIpay
Kyp/aaH OacTar, TOpFail TYKbIMAacTapFa Jeiin ana oepeni. JKyripren aHHaH aK KOsH, KOKITIE KOSIH, THIH,
TBHIIIKAH TYKBIMJACTapFa JICHIH KaTaThblH CYTKOPEKTiIepal ycraiasl. Cupek Oosca ma, TYJKi, Kapcak
aNaThIHAAPHI 1a Ke3neceni. Kapiibira eTe ke3ereH, Keie Ky3/1ereH MIaKbIPhIM jKepiiep/i aliHaIbIN KaiTa
Oepeni. KapuiblranblH €H KYLITI Kapybl ©Te 1ie0ep YIIAThIHIBIFBI, ITi, ailylanbl, OpaabIMIbl OOTYHI.
Kapuisiranbiy geHe Typkbl op Typii. On caratbiHa 80-90 makbIpbIM KalIBIKTHIKKA Yilla anaasl. Kesmepi
capsbl Lerip. An keOipiHiH Ke3epi KbI3FbUIT IIETip TYCT1 Oobii Kenel. TyMChIK, TYsK MyHizaepi Kapa,
TaHAYBIHBIH TECIT1 XkKarcapiay, TaMarbl, KeyJeci MeH Teci akmbul keneai. CaycaKkTapbl canalibl, CUPAK
CaHbl Y3bIH, aHFAPBI OUiK OOIaabI.

Kapiibira — Komgarsl TIPIIUTIKKE MIBIIAMCHI3, BICTBIK-CYBIKKA TO31M1 a3, TalFaMbl HO31K, XKEMJIi
enneH xeuTiH Kyc. Te3 anblm, Te3 Jken, Te3 ToATTal, OThIpFaH bl YHaTaAbl. KyHine Oip per Toibin Ta-
MakTaHca OonraHbl. KapmibiFanel OYpKIT CUSKTHI Oarrtar, Oayibll, KEHiH aHFa €H KOl CaJlbIN, KOJFa
ycTayra 1a Oonassl.

Kapmibira TyKbIMIachlHa KaTaThIH KBIPTKBIII KYCTapJblH TaFbl Oip Typl — KbIpru. Kazakcranaa
Epric e3eni Ooiibinga, Antaii, Kanba, Conrtyctik Tsaub-lllans Taymapeinma xone XKericy (JKonrap)
AnaTaybIHIarbl KbUIKaH JKallbIpaKThl JKOHE LIbIPILIAIbl OpMaHAapAa coHpaaii-ak, TapOararaii TayblHAA
Jla Ke3Jecei.

Kpipru — miarblH JIeHeNl KYC, KaHAThIHBIH albiMbl — 80 cM maMackiHzna Oonajsl. Kelprusbig
HIQYJICIHIH KaHATBHIHBIH Y3bIHABIFBI 224 MM, ysa0acapbiHbiki 260 MM, mioyimiciHiH canMmarsl 150 1, an
ysa6acapeiabiki 300 r-7gaif. ApKackl KOKIII-CYp TYCTi, OaybIpbIHIa KeJJIEHEH OpHANAacCKaH KOHBIP
JKOJTAKTapbl 0ap. AHAIBIFBIHBIH JKOHBI — alyaH PEHKTI KOKIIIN Cyp, Tebeci — KapanThiM, Kachl — akK,
JKEJIKECl — aKmbul Iy0ap Oombim Kenemi. TYMCBIFBI — KOKIIUIIEY KOHBIP. AHAIBIKTaphl YKOHE JKac
KBIPFHJIAPABIH KOHBI KOHBIP TYCTi, aJl JKac KBIPFHJIAPABIH TOCIHAC KOJJICHEH XOJIAKTap/blH OpHBIHA
TaMIIbI CUSKTHI TeHOUIIEp O0mabl.
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KpIpFu conTycTik aiiMakTapaa b1 KYCHI, OH-
TYCTIKTE OTBIPBIKIIBI KycC. EmimizmiH opmaHabl jmana
30HACBIHJA, COHJAH-aK OHTYCTIK-IIBIFBICTHIH Tay
OpMaHJIapbIHa ysutanael. Haypbr3-mMaMblp aliinapbiaia
YIIBIN KeJIT, araml OachblHa ys canajpl. ¥sFa CalfaH
KOIIKBUT JaKTapbl Oap, akKmIbUl MOJIepi MMaMeH
3,5 cM Kypair, )KYMbIpTKaJIapbiH 3—4 ysi0acapsl 35 KyH-
neit manikaner. [loymici 6amamangapeia 50 kyHmei
KOPEKTCHTIPE/Ii. Kpipkyliek-kazan alapbIiHIa
KBITBI YKaKKa YIIbIT Ketemi. KeIpFu ycak Topraiiap-
JIbI, KEMIpYIIUIEp/Ii aysian KOpeK eTemi. ¥sjaa KarkaH
OamananapabiH 35 %-blI Tipi KaIMaiIbl OFaH JKBIPT-
KBIIII KYCTap MEH TaOWFaT *aFJaibl COCBIH KOPEKTIH
Oonmaysl ceber [3].

Heri3ri koperi — aeHe mMediiepi 0eaeHenei xoHe
TypKenTepael Kycrap. ATaiblK aHAJIBIKTBl KOPEKTCH-
nipeni ckoHe OanamaHgapblHa ey KyH JKeMm Oeperi.
¥sutay OpeIHAAPBIH Ka3aH albIHIA TacTalm KeTeml Je,
KOKTEMJIE COyip aiibIH/Ia KaiiTa opaabl.

ASKTaphl MEH Y3BIH CayCakKTapbl Caphbl, ThIP- 2-cyper — Kpipru (Accipiter nisus)
HaKTapsl Kapa. TYMCBIFBI KOK KbI3BLI KOHBIP, OaJiaybi3
amIbIK capbl. Epecek KycTapIbslH KO3 TYCl capbl, KBI3FBUIT HEMece KbI3bUL. JKac KbIpFUiIap JEeHEHIH
KOFApFBl OOJITIHIH KOHBIP-KOHBIP KAyBIPCHIHBIMEH, KaHATTaphl MEH KYHPBIFBIHIAFHI AIIBIK KOJICHEH
KOJAKTAPBIMEH >KOHE OOMIBIK JKOJAKTapbl O0ap ak, KOHBIP KeyAeMeH epekiieneHesi. KelprumapabH
aQHAJIBIFBI aTajJblKKa KaparaHaa JeHe TYPKBI ipiiey, OONFaHABIKTaH Keiae OHBI KapIIbFaMEH IaTac-
THIpBIN ajyra Oonaabl. Tek Y3BIHINAK KEINTeH KYUpPBIFBIHAH axxbipaTyra Oomnanbl. KydpbeIFbiHaa
KOJIJICHEHIHEH OpHajackaH 4 Kapa »konakrapsl 0ap. Keiprunap mamamen 15—17 xbin, keiiae 7—8 Kbt
eMip cypeni.

CyHKapTopi3aiiep OTpsIbIHA JKaTaHBIH KapIbFa TYKBIMIACHIHBIH €H ipi Typiiepi KapIiblFa MEeH
KbIpru TapOararail TaybIHBIH OHMIK aFalliThl aIKANTapbIH/IA KbICTAHIBI )KYMBIPTKA 0aCaThIH YaKbITHIHIA
Oacka aiimakTapra yiibin ketemi. KyHiHe Oip yakpIT TOWBIN €TIIEH TaMaKTaHFAaH jXaFJaiijia TaMarbl
KOPBITBUIFAHIIIA TAIDKBIIMA OThIpa anajabl. A3BIK KOpPbl OOMBIHINA KapIIbIFATApAbIH MEKUEHIEP] Cyp,
Kaprasiap KeIl KypeTiH xkepae (97eTTe Oyl aH ¢epmanapbl MEH KOKbIC TACTAUTBIH JKepIep) Ke3eaece/Ii.
A3BIK Oap aiiMakThl KapiibiFanap KyHi 0oiibl, anauabl. CoHmai-ak, KapiibliFa MEH KbIPFH OYPKITTEH
KeWIHT1 aHIIBUIBIKKA OanTalThiH OipAeH-01p KbIpTKbIm Kyctap. Cyperrepre KaparaHia KbIpFH MEH
KapIiblFa yKcac Kenemi. A yiry Ke3iHJe OHail aifpipyra Oonanel. Kapiibirara Kaparanaa KeIPFUIIBIH
JIeHeCl THIFBI3 Kee . Kapibira MeH KBIPFU CUSKTHI JKBIPTKBIIIT KYCTap a3bIK KOPBI MOJI OOJIFaH yKaraiaa
FaHa COJI alfMaKTa KbICTAIl Kaja ajaJbl.
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XHUIIHBIE ITAULBI CEMEVCTBA SICTPEBOB
HA TEPPUTOPUU I'OCYJAPCTBEHHOT'O HAIMOHAJIBHOI'O
MPUPOIHOT'O TAPKA «TAPBATATAI»

A. JI. HIAPUTIKAHOBA
PI'Y I'HIIII«Tapb6araraii», BKO, c. Ypxap

Annoranus. [IpeacraBieHsl XUITHBIE TITHIBI, TIPUHAIEKAIINE K OTPSAY ACTPeOOB, B TOM YHCIIE ACTPEO-
terepessitauk (Accipiter gentilis) u sicrpe6-nepenenstauk (Accipiter nisus). Onucansl BHIOBOW XapakTep W
MEeCTOOOUTAHMS, Pa3IMUKs B IUILE, OTIINYKME CAMI[OB OT CAMOK M MIX THE3[], BpEMS POXKIECHHS IITEHIIOB, a TAKKE B
KaKMX perroHax Kaszaxcrana OHH BCTpEYarOTCs.

KitoueBble c10Ba: TETEPEBITHHUK, TIEPENEIATHUK, MATparus, KpacHas kuura Kaszaxcrana.

BIRDS OF PREY
OF THE HAWK FAMILY ON THE TERRITORY
OF THE «TARBAGATAY» STATE PARK

A. D. SHARIPKANOVA

RSI «Tarbagatay» SNNP EKR, v. Urzhar

Summary. The article presents birds of prey belonging to the order of hawks, including the Goshawk
(Accipiter gentilis) and the Sparrowhawk (Accipiter nisus). We will tell you about their species character and
habitats, the difference in food, the difference between males and females and their nests, the time of birth of
Chicks, as well as in which regions of Kazakhstan they are found.

Keywords: goshawk, sparrowhawk, migration, Red Book of Kazakhstan.
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VIIK 502.45

CO3JJAHUE NTHTEPAKTUBHOI'O TEOIIOPTAJIA
IIYYNHCKO-BOPOBCKOM KYPOPTHOM 30HBI

A. A. HA’KBHUEB, H. OTEIIBEPI'EHOB,
H. b. 3HHABJIHH, A. H. KABJ[EIIIEB, A. BEFJ/[IBEK

UY MexayHapOoIHbIi HaydHBIA KOMIUIEKC «AcTaHay

AnHoTanus. OnFcaHBl OCHOBHBIC dTaIbl Co3MaHus reoroprana [[yanHcko-bopoBckoit KypopTHOM 30HBI,
npumenseMbie [ IC-ipoaykTel 1 mporpamMMHbIe perienus. [Ipeanoxena ocCHOBHAS CTPYKTypa Teornopraa.
Karouebie cioBa: Illyunncko-boposckas kypopTHas 30Ha, reomoprai, I UC, reocepsep.

B pamkax nporpammuo-1ieneBoro puHancupoBanus Komurtera Hayku MOH PK nipoBogunuce kom-
mekcHbIe uccaenoBanus LyanHcko-bopoBckoit KypopTHOI 30HBL. 3a 3TO BpeMsi COOpaH 3HAYUTEIIbHBIN
Hay4YHbI MaTepua, co3aHbl 0a3bl JAHHBIX U COCTaBJIeHbI KapTorpaduyeckue naHuwle. s myomu-
Kallui COOpaHHBIX JTAHHBIX U PE3yJIbTaTOB HAYyYHO-UCCIIEIOBATENbCKOM e TEIbHOCTH CO3/1aH Te0nop-
tain [IlyanHcko-bopoBCcKkol KypOpTHOHM 30HBI, KOTOPBIHA pacroyiokeH 1o aapecy http://185.116.194.138
(pucynox 1).

Pucynok 1 — I'maBnast crpanuna reonopraia Lllyunncko-bopoBckoil KypopTHOI 30HbI

Co3nanue pecypcoB Uisi TeonopTaia U pa3BepThIBAHUE BBIMOIHAIOTCS MOCIEI0BATEIBHO, 3Tl 32
JTAIOM.

Ilepesuiii 5man co3aHus pecypcoB Ul remnoprana — hopmMupoBaHue UHpopMaMOHHOM 6a3sl [1].
CdopmupoBana akryanbHas uH(popManuoHHass 6a3a nanubix (B/l), comepxamas omyOiaMKOBaHHBIE,
KapTorpaduyeckue, CTaTUCTUYECKUE MaTepualibl o THrmaM 3emuienoib3oBanus [1IBK3 u npuponssim
00bEKTaM 3a MHOTOJIETHUN NEpHOJ, N0 UCTOYHHKAM aHTPOIIOTEHHOTO BO3JEHCTBHSA HA 3KOCHCTEMBI,
BKJIIOYAIOIIHE COLIMATbHO-9KOHOMUYECKUE U IKOJIOTHYECKHE MTOKA3aTelH, a TAKXKe 10 KIMMaTHYeCKUM,
THJIPOJIOTUYECKUM YCIIOBHSIM, MMOYBEHHO-PACTUTEILHOMY IOKPOBY, KMBOTHOMY MHpY, SKOJIOTUH, Ha
OCHOBE KOTOPBIX OyJeT ONpeNeNaThCsi 3KOJOTHUECcKasi eMKOCTh SKOCUCTEM IO CIIEAYIOIIEH CTPYKType
(pucyHoK 2).
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Pucynok 2 — Jlornueckas CTpykTypa HHGOPMAITMOHHOHN 0a3bl TaHHBIX JJIs CO3/IaHUs MTOpTaIa

XpaHeHue UMIOPTUPOBAHHBIX JaHHBIX peann3oBaHo B CYBJl PostgreSQL, a ¢ akTHBUpOBaHHBIM
pacmupennem PostGIS 3.0 ona moxket noanepxuBarh ' MIC pa3znuyHoil 1eeBoil HapaBIEHHOCTH [2].
PostgreSQL momnepkuBaeT OOJbIION HA0Op BCTPOCHHBIX THUIIOB JIaHHBIX: YUCIIOBBIC, CHMBOJIBHBIE
U CTPOKOBBIE, TBOMYHBIE, JaThbl BPEMEHHU, T€OMETPUUYECKUE NMPUMUTHUBBL, CTPYKTYPUPOBAHHBIE THUIIbI
(XML, JSON). [ns PostgreSQL cymecTByeT pacmupeHue, 100aBstoiee MoaAaepK Ky reorpaduye-
CKHMX 00BEKTOB W MIPOLIETYPHI yripaBieHus, Ha3piBaemoe PostGIS 3.0.

Jlst kouTpodst goctyna kK b/l BBeneHs! 3 ponu — aAMHUHUCTPATOP, PEIAKTOP U MOJIB30BATEINb (PHUCY-
HOK 3). Ponb anMuHuCTpaTopa npeanonaraeT MoJHbIN T0CTYI KO BCEM JIEMEHTaM MopTasa, BIJIOTh 10

Pucynok 3 —
VYpoBHu u cxeMma agocrtyna K b
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py4HOTO BeneHus 3ampocoB K b/] uepes s3p1k SQL. CKpUNITH UMIIOPTA JAHHBIX YAOOHBI TSI TAKETHOTO
UMIOpTa OOJBIIOTO KOJM4YecTBa NaHHBIX B bJ[ moprama. OObrdHBIE TOIH30BATENN MOTYT JIAIIB TPO-
CMaTpuBaTh JaHHbIE HA caiiTe, IpU ATOM (PyHKLHOHAJI OTPAHUYUBAETCS JIMIIb TEM, YTO BCSI aKTUBHOCTh
I0JIb30BATENsl HE JI0JIKHA U3MEHSTh, CO3/1aBaTh WIN YAAJIATH CYLIECTBYIOIINE JaHHBIE.

Mexny snementamu Tabaui b/l moprana cymecTByeT siBHas CBsI3b, KOTOpast OrPAHUYUBAET BO3MOXK-
HBIE 3HAUEHHS B MOJISIX TAOIHIIBL. DTH OrPAHUYEHHS OCYIIECTBISFOTCS TOCPEICTBOM BHEITHETO KITFOYA.

Bmopoti sman npencrariser coboii co3nanue web-kaptT. CeromHs CyIiecTBYeT OOJBIIOE KO-

JIMYECTBO MPOTPaMMHBIX CPEJCTB ISl CO3AaHUs MHTEPAKTUBHBIX KapT. Cpeu HUX €CTh Kak IUIaTHbIE,
TaKk U OecIUlaTHbIE aJbTEPHATUBBI, UMEIOLINE CBOOOAHBIN U 3aKPbIThIA KoJ. OCHOBHBIM TpeOOBaHUEM
IIpU BBIOOpE CEPBEPHOM YaCTU MHTEPAKTUBHBIX KapT SBJSUIACH MOAJEP)KKA CTaHIApTHBIX MPOTOKOJIOB
WMS u WFS. CpaBHuBas Bce cepBEpHbIE PEILIEHHs, Mbl OCTAHOBUJIUCH HAa MPOrPaMMHOM IMPOJIYKTE
Geoserver 2.8.0, KOTOpbIi 0TBeYaeT HEOOXOAMMBIM TPEOOBAHUSIM.

Bce npoctpanctBennbie gannsie ¢ bJ[ Post-
GIS 3.0 6butn 3arpyxensl Ha Geoserver 2.8.0. s
O0TOOpaXXeHUsI NMPOCTPAHCTBEHHBIX JAaHHBIX HEOO-
xoauma mmyonukanus cios. [pu mybnaukanuu cios
U1 KOPPEKTHOTO OTOOpaKEHUs! TaHHbBIX BbIOpaHa
cuctema koopaunat EPSG:3857 (3785, 900913) —
NPOEKIUsT Mepkatopa Ha cdepy. OTa Npoek-
mus  ucnoab3yercst cepBucamu  Google, Bing,
OpenStreetMap u ap. [3].

OT00pakaeMblil 5KCTEHT OTPAHUYEH CIIEAYIO-
IIMMH TapaMeTpaMu (CM. TabIuILy).

[[upota/monroTa OrpaHHYHBAONIETO OIS

Min X Min Y
70.21781131316777 53.09369068712607
Max X Max'Y
70.32581575977746 53.13854917112677

Jnst Kakaoro ciosi CO3AaBalics OTIENbHBIN
YHUKAJIbHBIN CTUJIb OTOOpaXEeHHsI JUIsl ONTUMAIIb-
HOTO BH3yaJbHOro otobpaxkenus. K mpumepy,
CTHJIb OTOOpaXEHUS CJIOS CPETHET0 COAP KAHUS
okcuna yriepona (CO) B armocdepHOM BO3AyXe
HIBK3 [4] (pucyHOK 4).
Ha mpemvem smane Obl1 pa3BEepHYT CaWT
reonoptana IllyunHcko-bopoBckoit  KypopTHOiA
30HBI 10 azapecy http://185.116.194.138. Ha caiite
co3/1aHa aJIMMHHUCTPATUBHAS MTaHEeJb IJIS 3arPy3KH
TaOMUYHBIX JAHHBIX, KapTOrpauuecKux JaHHBIX,
HACTPOWKU M YIPaBIEHUS MMOPTAJIOM, peaIn30BaH
(YHKIIMOHAT CO3JIaHUsl CTPaHMII, 3arpy3ka H30-
OpaxxeHHsI B Tajepero, 100aBIeHHe U PeaaKTHPO-
BaHUE KOHTAKTHBIX JAHHBIX MOpTana, 100aBICHHE
nosb3oBatene (PUCYHOK 5). Pucynox 4 — Ilpumep ¢parmenTa Koga CTUILL
Takum o0pa3om, Ha reomopTayie cOOpaHbl U MPOCTPAHCTBEHHBIX AAHHBIX
peanr30BaHbl CIEAYIOLIUE PA3/IEIIbl: B porpammHoM mipoykre Geoserver
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Pucynox 5 — I'maBHas crpanunna reomnoprana lllyunHcko-bopoBckoii KypopTHO#t 30HEI (A);
Bu3yanuzanus BeO-kapthl «PacturensHocts 1lyunncko-boposckoii kypopTHoii 30HBD (B);
naHens penakropa kapt (B); manens pexakropa crpanun (1)
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I'maBHas cTpaHuIa C ONMCAHMEM I€ONOpTaa.

Paznen ¢ nudpoBeIMU BEKTOPHBIMH KapTaMH (PH3HKO-reorpaduaeckoro Oroka.

Paznen ¢ nudpoBbIMU BEKTOPHBIMU KapTaMU COLIMAJIBHO-TYPUCTCKOTO OJI0Ka.

Paznen ¢ uuppoBbIMU BEKTOPHBIMU KapTaMH 3KOJIOTUYECKOT0 O10Ka.

WHTepakTUBHBIN pa3fen ¢ KApTaMH U JaHHBIMU MOHMTOPHHIA CO3JaHHOM JIOKAJIbHO MOHUTOPHUH-
TOBOW CHCTEMBI KJIMMaTa, YPOBHS M KAaueCTBa IMOBEPXHOCTHBIX BOJ, CUCTEMBI (pOTODUKCAIINN )KUBOT-
HOTO MHpa, CHCTEMBbI MOHUTOPHHTA TIOA3EMHBIX BOA M (PEHOIOTHYECKHX TUIOMIAJIOK C BOZMOXXHOCTBIO
3arpy3KH HOBBIX JaHHBIX MOHUTOPHHTA.

[Tudpossie macnopra kpymHbIXx o3ep Llyunncko-bBoposckoit kypoptHO# 30HBI (Bypabaii, Kumm
[Tabakrsl, Ynken [labaxte, Lllyuse, KaTtapkoms, XKykeit).

Pasnen ¢ Hay4YHBIMU UCCIIEIOBAaHUSAMM M CChUIKAMU HAa HAY4YHBIE CTaTbM 10 Tepputopun Lly4uun-
ck0-bopoBCcKoil KypOpPTHOI 30HBI C BO3MOXKHOCTBIO J0OABJIEHHSI HOBBIX MaTepHaJioB.

lanepest ¢pororpaduii uccaenoBaHuii U NPUPOIHBIX 00bekTOB LI[yunHCKO-BOpOBCKOW KypOpTHOWM
30HBI

AJIMUHHUCTPATUBHBIN pa3jiel.

I'eonopran co3gan B pamkax npoekra «KomrnekcHas ouenka skocucteM llyunHcko-bopoBckoi
KYPOPTHOM 30HBI C OIIPEIEICHUEM IKOJIOTHUECKON HArpy3KH B LEIAX YCTOMYMBOTO MCIIOJIb30BAaHUS pe-
KpealroHHOro noteHnuanay mo 3akazy ['Y «Komurer naykum» MOH PK u nepenan B ynpasnenue ['Y
I'HIII «bypabait» YIII PK.
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DEPLOYING INTERACTIVE GEOPORTAL S
HCHUCHINSK-BOROVOYE RESORT AREA

A. D. NAZHBIYEV, N. OTEPBERGENOQYV,
N. B. ZINABDIN, A. N. KABDESHEYV, A. BERDIBEK

International Science Complex «Astanay
Summary. This article describes the main stages of creating a geoportal of the Shchuchinsko-Borovoye

resort zone, the applied GIS products and software solutions. The basic structure of the geoportal is described.
Keywords: Shchuchinsk-Borovoye resort area, geoportal, GIS, geoserver.
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Ka3axcranckuii puanaa MI'Y um. M.B. JlomoHocoBa
Kadeapa 3K0JI0TUN U NPHPOIONIOIb30BAHUS

IIporpamma KpyrJioro croja
«®opmuposBanne u passutue cetu OOIIT B Pecnybsiuke Kazaxcran: npo0JieMbl u
NepCrneKTHBbI»

MecTo nnpoBeaeHusi: OHJIAlH B cUcTeMe Zoom.
Jata npoeaenusi: 27 Hos6ps 2020 r. ¢ 14.00 no 17.00 (Bpems r. Hyp-Cynran, GMT+6)

YyacTHUKH:

1. Cuooposuu Anexcandp Braoumuposuu, 10KTOp YJKOHOMUYECKUX HayK, podeccop,
nupekrop Kazaxcranckoro ¢punuana MI'Y nmenu M. B. JlomoHocoBa;

2. bumiwkoea Buxmopusa Pacynoena, noxtop reorpaduueckux Hayk, mpodeccop, 3aMeCTUTEIhb
nekaHa reorpagudeckoro ¢axkynprera MI'Y umenn M. B. JlomonocoBa no Kaszaxcranckomy
bunmany, 3aBeayromias Kaheapoil SKOJIOTUH U TIPUPOIOTIONB30BAHUS;

3. Akuanosea @apuoda Kuanwunosna, NoxTop reorpapuveckux Hayk, npodeccop, aKaaeMHK
KasHAEH, nupekrop Muctutyra reorpadur M NPUPOAOIOJIB30BaHUA  MeXIyHapOAHOTO
HAy4YHOr'0 KOMILIEKCa «AcTaHay;

4. Apxunoe Eezenuit Bnaoumupoguu, kau1uaat ceabCKOX03HCTBEHHBIX HayK, pyKOBOJIUTEIb
otnena Hayku ['HIIII «bypabaii»;

5. Kanbunosa Cayne Kanuesna, xanauaat 5JKOHOMUYECKUX HAYK, JOLEHT Kadeapbl SKOJIOTHH U
npupoaonons3oBanus Kazaxcranckoro punuana MI'Y umenun M. B. JlIomoHOCOBa, 3aMeCTUTEIND
3aBeyroniero kadeapoii;

6. Kanyyxoea Hamanua Hukxonaeena, KaHaunaT reorpauyeckux Hayk, JOLEHT KadeIpbl
¢uznyeckoil reorpaduu u na"amapToBeneHus reorpapudeckoro paxkyiaprera MI'Y nmenn

M. B. JlomoHOCOBA;

7. Kepmewee Tanzam Ceumoseuu, KaHIUJAT CEIbCKOXO3AMCTBEHHBIX HayK, MEHEIKEp
noptdens nmpoektoB [TIPOOH B obmactu 6nopasHooOpasus;

8. Koponesa Enena Ipuzopveena, xanmunat reorpauyecKkux HayK, IOLUEHT Kadenpbl
ouoreorpadun reorpaduueckoro pakynapreta MI'Y umenu M. B. JlomoHOCOBa;

9. Tabenunoea Auoa Cepuknaesna, Kaumuaat reorpaUIecKux HayK, CTApUIMA PENo1aBaTeNb
Kadeapbl DKOJIOTHU W TpUpojonoias3oBanus Kazaxcranckoro ¢umuana MI'Y umenu M. B.
JIlomoHOCOBa;

10. ¥Ypazanuee Pychan Cepycanoeuu, nayunbiii corpyaauk POO «Kazaxcranckas accoumanus
COXpaHEeHHs OMOPa3HOOOPA3HN»;

11. dexnuu Bnaoumup Cepzeesuu, npenoaBareib Kadeapbl SKOJIOTHN U IPUPOIOTIOTB30BaAHUS
Kazaxcranckoro guimnana MI'Y umenu M. B. JlomoHocOBa;

12. Caceinmkan Axéoma Anmamkwizel, MeHemKep nemapramenta kaprorpadpuu u [MIC B
PecnyGnukanckom 1ieHTpe reonorndyeckoit nHpopmanuu «Kasreoupnopm» (r. Hyp-Cynran),
BBITyCKHUK Kazaxcranckoro ¢punuana MI'Y umenu M. B. JlomoHOCOBa;

13. Ocnanosa Anuna Ecenmaeena, accucTeHT KadeIpbl SKOJOTHH M TPUPOAONOIH30BAHUS
Kazaxcranckoro ¢punmuana MI'Y umenn M. B. JlomoHOCOBa;

14. Ykawoea Caouna Camapbaesna, accucteHT Kadeapbl SKOJIOTHH ¥ TIPUPOIOTIOIH30BAHUS
Kazaxcranckoro ¢punmuana MI'Y umenn M. B. JlomoHOCOBa;

15. Illepemem dnuna Anekceeena, acnupant reorpadudeckoro pakynprera MI'Y nmenu M. B.
JlomoHocoBa, BeimyckHUK Kazaxcranckoro ¢punnana MI'Y umenu M. B. JlomoHocOBa;

16. Jlynewmro Enuzasema Anexceeena, MarucTpant reorpadudaeckoro paxkyisrera MI'Y nmenu
M. B. JlomonocoBa, BeimyckHuk Kazaxcranckoro ¢unuana MI'Y umenu M. B. JlomoHOCOBa;

17. IInyucnux  Apuna  Koncmanmunosena,  CTylneHTKa  KaeApbl  DKOJIOTUH U
npupoaonoab3zoBanus Kazaxcranckoro ¢punmnana MI'Y umenu M. B. JlomoHnocoBa.



Bpewms

Tema BbICTYIUICHUS

Jloxnaaunk(m)

OTKpbITHE KPYTJIOTO CTOJA

14:00-14:05 | BerynurenpHOE CI0BO IUPEKTOPA 1.3.H., ipod. Cunoposud A. B.,
Kazaxcranckoro ¢punnana MI'Y nupekrop Kazaxcranckoro
umenu M. B. JlomoHocoBa ¢wimana MI'Y umenu M.B.
JlomoHOCOBa
Jlokmaasl
14:05-14:20 | Oco60 oxpaHseMbI€ PUPOTHBIE k.r.H. Kanynkosa H. H.,
teppuropun Poccun u Kazaxcrana: noueHT kadeapsl Gpusnueckon
oO11ee 1 pa3Tuaus reorpaduu u na"aAmadToOBEICHUS
reorpaguueckoro akynbrera
MI'Y umenu M. B. JlomoHOCOBa
14:20-14:35 | HarmmonanbHbIe ipupoHbie Tapku B | akagemuk KasHAEH, n.r.H., pod.
cucTeMe 0co00 OXpaHsIEMBbIX AxusHoBa @. XK.,
npupoAHbIX Tepputopuit Kaszaxcrana | mupekrop MHctuTyTa reorpaduu u
MIPUPOJIOTOIB30BAHUS
Mex1yHapOAHOTO HAYYHOTO
KOMILIEKCa «ACTaHa»
14:35-14:50 | OcHOBHBIE TOAXO/BI K PA3BUTHIO k.c.-x.H. Kepremes T. C.,
skotypusMa B Kazaxcrane MeHeKep MopTdeis MIPOeKTOB
I[TPOOH B obnactu
OropazHooOpaszus
14:50-15:05 | MoaenupoBaHue pocTpancTBeHHOTO | Ypazanues P. C., Hay4dHbIit
pacrnpeiesieHHs KIIFOYEeBbIX BUI0B cotpynnuk POO «Ka3zaxcranckas
ITUIL] CTEIIEH U MOIYITyCThIHb: accouuanus COXpaHeHus
MEPCIIEKTUBBI UCIIOIB30BAHUS METOJa | OMOPa3HOOOpaZUs»
nst passutus cetu OOIIT B
Kazaxcrane
15:05-14:20 | 'ocygapCTBEHHBIN HAIMOHAJIbHbBIN K.c.-x.H. Apxunos E. B.,
NpUPOIHEIN mapk «bypabait» u PYKOBOAMTEND OT/ENIa HAYK!
Hay4Has AesTeabHocTh, mpoBoaumMas | IHIIII «bypabaii»
Ha €ro TEPPUTOPUHU
14:20-15:35 AHanu3 fuHaMUKA BOAHO-0010THBIX | CareiuTkad A. A.,
yroauii KopramksiHckoro MEHEDKEp JIeTapTaMeHTa
3all0BEIHHUKA C UCIIOJIb30BAHUEM kaprorpaduu u ['MC B
I'MC-TexHonoruii PecrybnukanckoM 1ieHTpe
reoJorudyeckoi nHpopMauu
«Kasreouduopm»
15:35-15:50 OcobeHHOCTH OpraHU3aIuu OcnanoBa A. E.,
TYpPUCTUYECKON JESITEIbHOCTH B acCHUCTEHT Kadeapbl SKOJIOTUH U
KopramkbiHCKOM 3am0BETHUKE KaK MIPUPOIONIOIB30BAHUS
ounochepHOM pe3epBate Kazaxcranckoro ¢punmmnana MI'Y
nMmenn M. B. JlomoHocoBa
15:50-16:05 | BersaBieHue noxapoonacHbIx k.r.H. Tabenunosa A. C.,
TEPPUTOPUI HA OCHOBE CTapUINiil mpenojiaBaTeib Kapeapsl
quctaniMoHHbIX ¥ ['IC-meTo10B B 9KOJIOTMH U IPUPOIOTIOIB30BaHUS
Kapkapanunckom rocynapcrseHHoM | Kazaxcranckoro ¢unuana MI'Y
HAaLIMOHAJIBHOM IIPUPOJHOM MAPKe nMmenu M. B. JlomoHocoBa
16:05-16:20 | JlangmadTtHOE 0OO0OCHOBaHUE [Hepemer O. A.,

(YHKIIMOHATEHOTO 30HUPOBAHUS
Karon-Kaparaiickoro
roCyJJapCTBEHHOTO HAIIMOHAIBHOTO
IPUPOJIHOTO MapKa

acmupaHT reorpaduueckoro
¢dakynbrera MI'Y umenu M. B.
JlomoHnocoBa




16:20-16:35

OnTuMu3anus ceTu peKpeanoHHbIX
mapupytoB Katon-Kaparaiickoro
roCyJIJapCTBEHHOI'O HAllMOHAIBHOIO
IIPUPOJIHOTO MapKa ¢ IPUMEHEHUEM
I'MC-texHonorun

Jlynemko E. A.,

MarucTpaHT reorpaguaeckoro
¢dakynerera MI'Y numenu M. B.
JloMmoHOCOBA;

Hexaunu B. C.,

npernoaaBaTelb Kadeapbl IKOJIOTUN
Y IPUPOJIOTIONB30BAHUS
Kazaxcranckoro ¢punmana MI'Y
umenu M. B. JloMmoHocoBa

16:35-16:50 | Peuntpoaykuus turpa B npupogHom | Ilmyxuux A. K.,
pesepBate Mne-banxamr: CTYyACHTKa Ka(eapbl IKOJIOTUH U
reorpauueckue npearnoCcbulKu U [IPUPOIONIOIB30BAHUS
DKOJIOTMYECKHE PUCKHU Kazaxcranckoro ¢unuana MI'Y
nMmenu M. B. JlomoHocoBa;
k.r.H. Koponesa E. I'.,
JOLEHT Kadeapsl ouoreorpapuun
reorpaguueckoro (akynbrera
MI'Y umenu M. B. JlomoHOCOBa
16:50-17:00 3aKII0YUTEIBbHOE CIOBO MOJIEPATOPOB






