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OCOBEHHOCTH BBIPAIIIUBAHUSI MEPUCTEMATUYECKHX JIMHUIA KAPTO®EJISA
BUOTEXHOJOI'MYECKUMHU METOJAMUA

Annomayusn: B cmamve npednodcero ucnonvzosanue I1[P-ananuza mepucmemamuieckux IuHull Kapmogens
8 Kayecmee Hauboiee Cneyuduuecko2o u 4yecmeumenbH020 Memooa OUASHOCIUKU 8 pe3yibmame mecmuposanus
HA BUPYCHYIO UHpeKYUuo nymem noauMepasHoll YenHol peakyuu U UMMYHOpEPMEeHmMHO20 AHAIU3A HA HAYATbHOU
cmaouu pocma.

Knroueeswie cnosa: supyc, mepucmema, pecenepanm, I[P, xemomepanus.

BBenenue BEIIICCTB B pAacTeHUsAX. BupycHas wH(EKIUs BIOJb

Bupychbie 3aboneBaHusi kaprodelnss HaHOCST pacTeHHs:  coXpaHseTcss  KIyOHeM  KOpel 110
3HAYNTENbHBIA yIepd ypoxaiHocTH. [lo naHHBIM crepyromero roxa. bomee Toro, aypa ObIcTpo
poccuiickux HCClIefoBaTeNe, KIIyOHeBas pacmpocTpaHsieTcs OT PpacTeHUH K  3[0pOBBIM
IPOAYKTUBHOCTb PACTEHUs, y KOTOPOro pPa3BHIINCH pacTeHusiIM uepe3 ciaroHy Hocoporos. ITo MHeHHIO
HanOoJiee TOPaKCHHBIC BUIBI BUPYCa, CHIDKACTCS IO HCCIIeIOBATENCH, BUPYCHAS WHQEKIHUS B FOKHBIX
70 mpomeHTOB. Bupychl He YHHUYTOXAOT KHU3Hb YCIIOBHSIX yCIIEET TMOJTHOCTBIO PACTIPOCTPAHUTHCS W3
pacteHus Kaptodelns B mporecce 3apaxeHus. OHHU MEpPUCTEMaTHIECKH OUYNIICHHBIX PACTCHUN B TEUCHHE
YXyAIIaoT ACCHUMWISIIINOHHEIC CTIIOCOOHOCTH YeThIpeX PENpPONYKIIMOHHBIX IOKOJeHHH. B 3TOoM
pacTeHus, CKpy4mBas ero JjucThi. Cuia pacTeHHUs KOHTEKCTE OYHCTKA CEMSH KapToQems OT BHPYCHOU
pacxomyercst Ha oOpa3oBaHme BHPYCHBIX MH(EKLIUH MEPUCTEMATHYECKOH TEeXHOJIOTHeW aaeTr
OpraHU3MOB. 3apakeHHbIE BHPYCOM pACTCHHUS B OO0JIBIITYIO SKOHOMHUYECKYIO 3¢ (HEKTUBHOCTD.
IpoIiecce pocra OTCTAIOT OT 3I0POBOTO pPAcTEHUS. CronmocTb BCEX JIOPOTOCTOSAIINX
BceneactBue 3ameiieHnst MPoLeCcCOB pOCTa, Pa3BUTHS OMOTEXHOJIOTUICCKHUX pabot MOJKET OBITh

3aMEUIAIOTCA IMTPOUECCHI 06p3301aaH1/151 OpPraHn4eCKux
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BOCCTAHOBJICHA 34 MCHbBIICC BpEMs, UYCM POCT KHy6HCﬁ: HCTHI/Iﬁ INoceB M NPUMCHCHHUEC [BYX
YPOIKANHOCTU KapTODeIs. OPOAYKTHBHBIX  HOBPEXKIEHUH,  BBIpAIMBAHUE

Bo Bcex crpanax EBpomnbl, Amepuku u Poccun
TEHJICHLUS  IPOM3BOJICTBA  CEMsIH  KapTodens
OCHOBaHa Ha MEpPHUCTEMHOU TEXHOJIOTHH.
OxoHOMHKYeckass PPEKTHBHOCTD 3TOH TEXHOJOTHH
JIOKa3aHa B 3THX cTpaHax [1].

[poiecc ceMeHHOrO MPOU3BOJCTBA KapToderns
B Kazaxcrane 10 cux mop Benercs IO CTapUHHOMY
BapUaHTY CEMEHHOTO MPOM3BOJCTBA. DTO BUIHO IO
YpOBHIO ypoxaitHocTH KapTodens KaMObUICKOI
obnactu. YposkaitHocTs kaprodens no JKamObLIcKoit
00J1acTH HE MPEBHIIAcT 8-9 TOHH ¢ TeKTapa. Y pOBCHb
YpOXXaHOCTH Ha MOJSIX KapTodesst, OYUIIEHHBIX OT
BUpYyCa METOJaMN MEPHCTEMAaTHYECKOW TEeXHOJIOTHH
B CEBEPHBIX pETHOHaX Poccum m Apyrux crpaHax
Bocrounoit EBpomer, B cpemHem KomeOieTcss B

mpenenax 25-30 TOHH. B HEKOTOPBIX
BBICOKOTEXHOJIOTMYHBIX XO3SHCTBAX 3TOT [TOKA3aTENb
mocturaer  45-50 TomH. Copra  Kaprodens,

OCBOOOXKIICHHBIE OT BO3JEHCTBHA BHpYCa, MOTYT
IIPaKTUYECKU JEMOHCTPUPOBATh CBOM I'€HETUYECKUI
noreHuman. Ha yposkaiiHocTh Kaprodens oueHb
CIJIBHO BJIMSIIOT arpoTexHudeckue yciaosus. OnHako
YpOXallHOCTh COPTOB, M30aBIEHHBIX OT BHPYCOB,
JIaeT JTOCTOBEPHYIO CTaTHCTHUYeCKyro pasHuiy. Kax
y>K€ YIIOMHMHAJIOCh, PE3YIbTaThl MHOTUX CTPAaH MOTYT
CIy’)KUTh OCHOBAaHHEM MJIsI TOTO, YTO HET HHUKAKHX
COMHEHHUH B TOM, YTO 3Ta TEXHOJIOTHSA OKYIIHT CBOH
3aTpaThl B HECKOJIBKO Pas.

B ycnoBusx TsKENo U IUNIOTHOW CEpOM MOYBBI
JKamOb11cKO# 007aCTH 3TH TTOKA3aTeIH MOTYT OBITH
HECKOJIBKO HIKE. Ho 9KOHOMHYECKAs
3¢ (HEKTHBHOCT, MOXET OBbITh JOCTHUTHYTAa TOJBKO
MMyTeEM YIABOECHUSA yKa3aHHOIO YPOBHS
IMPOU3BOAUTCIIBHOCTH. B HacTosdee BpEMA B
KamObuickoli  oOmacTM  HET  HAy4HOTO WU
MPOU3BOJICTBEHHOT'O yUpeKACHus, CepbEe3HO
3aHUMAIOILEroCsl MEPUCTEMATHUECKON TEXHOJIOTUEH
Kaprodes. [TpoBoanmbIe WHIIUBHTy JTEHO
WCCIE0BaTeNbCKUe paboThl BEAyTCs Ha IIEPBHIC
MEpHCTEMaTHYECKUE PACTECHUs, TNPHBE3CHHBIC W3
apyrux 30H. OH TIpOCTO HE MOXKET CIYXHTb
OCHOBAaHMEM JUIA pCEUICHHsS TIJIaBHOM MPOOIEMBI.
[TosToMy [T IOBBIIIEHHS yPOXKAHHOCTH KapToderst
U DKOHOMHYECKOW 3()(PEKTUBHOCTH MPOU3BOJCTBA
HE00X0AUMO OpraHu30BaTh MECTHYIO
OMOTEXHOJIOTHYECKYIO J1A00PaTOPHIO.

W3BecTHO, UTO BBI3I0paBIMBAONINI KapTOdhEsb
3HAYNTEIILHO TIOABEPIKEH BUPYCHBIM 3a00JIEBAaHUSM U
MOBPEXJECHUAM, U OCHOBHas 3ajjauya CEMEHOBOJOB
3aKJIIOYAeTCsl B IPOBEIEHUM  MEPOIPHITUH,
HanpaBJCHHBIX Ha TNPOQMIAKTHKY  JIOKAIBHBIX
MOYBEHHBIX KIMMAaTHYECKHUX MTOBPEKICHHH.

Bolmensior  4WeTblpe W3 Pa3NMYHBIX  MeEp,
HaNnpaBJICHHBIX HA pEUICHHE NPOOJEMBI 3aIUTHI
pacTeHus! OT HOBTOPHOTO ITOPaKEHUsI OOJIE3HAMU:

1.Ycrpanenne HEraTUBHOI'O BO3JENCTBUSA
BBICOKHX TeMIlepatyp B MepHoa (OPMUPOBAHUS

KapTodens B CeBEpHBIX M TOPHBIX paioHaX, a TakxKe
Ha CEBEPHBIX CKIIOHAX Top, Ha Oeperax pek, MOJHB
KapTodens mpy BEICOKHX TeMIIEpaTypax.

2. ATpOTeXHHYECKHE MEPONPHUSITHS: CO3JaHHE
MOJTHOLIEHHOTO IMUTATEIBbHOTO PEKUMa IJISI yporKas
kaproderns, BeIpallMBaHHE CEMEHHOro Kaprodels B
noyse, OOraroil OpPraHWYEeCKUMH BEIECTBAMHU,
noaacpKaHue yCTOI‘/II‘II/IBOFO BOJHOI'0, BO3AYIIHOTO U
MUTATEILHOTO PEXKUMA.

3.PaznuuHple  NPOQUIAKTUYECKHUE  MEpHI,
obecrieunBarone CHUKEHIE KOHIEHTPAMN BHpYyca
IyTeM ceJeKuuu Kaproderns Ha O0Je3HH UMyHUTETa
u BUpYyCa, OMOTEXHOJIOTHIECKHE METO/IbI
03/10pOBJIEHUs KapTodens, Mepbl, HallpaBICHHbBIC Ha
WHAKTUBAlMIO BHUPYCOB B PACTCHHUAX XHUMHUYECKUM
METOJIOM, HaJIMaue mo6eroB BHPYCHOU
KOHLIEHTPALUH u3 MaTOYHOTO KITyOH1,
OITPBICKUBAHUE paCTeHI/II\/’I AKTUBHBIMH BCILICCTBAMH,
MMOJABJIAOIIUMHA aKTUBHOCTH BUPYCOB B HEM.

4. Mepsl, HanpaBJICHHbIE HA HETIOCPEACTBEHHYIO
00opr0y BHpyca ¢ WHQEKIUCH: MPOCTPAHCTBCHHAS
n30J110U s oT TOBapHOﬂ nocaJKu
BBI3JIOPABIIMBAIOIIEr0  Kaprodens, yHHYTOKEHHUE
PE3epBUPYIOMINX COPHSIKOB U IIEPEHOCUUKOB.

MeponpusiTuss 4eTBEpPTOW TPYHIBI SIBISIOTCS
OCHOBHBIMH, HanOoJIee IIMPOKO MPUMEHSEMBIMHU TIPH
BBIpallMBaHUK ceMsH Kaprodems. KitonamsHbIH
0TOOp MX Ha CTaINU HOBOTO IIPOPACTaHUS KapTOQers.
OTt60p KITyOHEH 10 YAETHHOMY BECy Mepes ITOCEBOM.
[lo momuaecnieHTHOMY MeToxy. OOHOBIIEHHE
HUCXOJHOTO MaTepuana B 3aBHCHMOCTH OT COpTa,
YCIOBUM  pa3MHOXKEHHsT W BblpamuBanusi. C
ociabneHHbIM 1mTaMMOM PVM pacteHue MOXHO
JOIOJIHUTh TAKUMH MC€paMH, KaK BaKIITMHalUs. MeTO[l
KJIOHAJIbHOW COPTHPOBKM CEMEHHOTO KapTodeis Ha
OCHOBE BH3YaJbHOTO M CEPOJIOTMYECKOr0 aHain3a
okazajcs MeHee O(PQPEKTUBHBIM B  YCIOBHAX
Kaszaxcrana um OCOOCHHO B IOKHBIX paifoHaX. ITO
MOXHO OOBSICHUTH HECKOJIbKMMH TpHYMHaMH. Bo-
MEepPBBIX, C TOMOIIBI0 J3THX METOAOB MOXHO
KOHTPOJMPOBATh TONBKO TpH BHUpyca: PVX, PVS,
PVM u mumsp HesHauutenbHoe PVY. Uro kacaercs
JIpyTUX BHUPYCOB, TO B YCIOBHAX MacCOBOTO
IIPOU3BO/ICTBA JIUTHI CKpBITBIE BUJIBI
HUTHOPUPOBAIIUCH, TaK KaK IJIsI HUX HE CYIIECTBOBAJIIO
Jlayke B HAy4YHBIX yupexJeHusaxX. IMeHHo nosromy B

mociuenHue  roasl B Kasaxcrame — mmpoxo
paclpoCTpaHEeH BHUPYC  BO3BpAIEHUS  JIMCThEB
kaproders.

Bo-BTOpBIX, TOUKa, B KOTOpOH

JIUArHOCTUPYIOTCSI BCe HanOoJIee pacipoCcTpaHEHHBIE
THUIIBI BUPYCOB, TAKXKE MPAKTUYECKH HEBO3MOXKHA JIJISI
KOHTPOJISL CTOJIb OOJIBIIOTO KOJIMYECTBA KJIOHOB,
HEOOXOAMMBIX Uit JIUThL. Hayka COTpPYAHUKH B
Jy4YIIeM Cilydae CrioCOOHBI TOJILKO OMHCATh YPOBEHb
pacnpoctpaHeHusi BUPYCoB X U S C IOMOILbIO
npoiiecca CBOOOIHOM mocaaku [2].
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[pakTudeckn HEBO3MOXKHO HOJIY9UTh dbysapuozom Ha 30%, CTONGOBBIM yBsJAaHHEM-Ha

pereneparop pacteHuid u3 mepuctemsl Mmenee 100 m.
Ilo pgamseiM  cosanina, u3 250 3KCINUIAHTATOB
pasmepom Menee 200 kr ObUTO TOIy4eHO Bcero 4
pacrteHus, cBOOOAHBIX OT Bupyca PVM. Veennuenue
KOJIMYECTBA JKCIIAHTATA TAKXKE MOXKET YBEIHUYUTH
BBIXOJ pacTeHus 6e3 BUpYcCa yTeM
Mpe/IBapUTEIbHOTO HarpeBaHMs KIIYOHsI ITPU BBICOKOM
Temneparype B TeueHue 20 THei.

Poszenbepr noayunn o 80% cBoOGOIHOTO OT
Bupyca X ® S pacTeHHs U3  MEPHCTEMBI
STHOJIMPOBAHHBIX MOOEroB KiyOHeH, 00paboTaHHbBIX
B TeueHue Mecsiua npu temneparype 37-38 C. Ilo
nmaHHbBIM TCXA, mpou3BoACTBO KIyOHEH B TEUCHHUE
Mecsua mpu Temneparype 39-40 C mosBommiio
MOJIYyYUTH TOpa3fo OOJbIIE 3M0POBOTO PACTCHHS W3
Ooxproro skcruanrara pazmepom 250 Mk. [Tomumo
anMKaTbHONW MEPHCTEMBI MOKHO HCIIONIB30BATh TOUKY
pOCTa UHTEPKOJIOpa, TAe 3I0POBBIM pereHepaTuBHbBIN
BBIXOA cocTaBimsieT 36%. BvIxoq HEBUPYCHOTO
pereHepara U3 STHIMPOBAHHBIX ITOOETOB COCTAaBIISET
23,2%. DOTO MOXHO OOBSICHUTH OTCYTCTBUEM
XJI0pOHILIOB B STHOJIMPOBAHHBIX
MEpPUCTEMAaTHUECKUX IKCIUIAaHTATaX.

Tepmotepanuss HE yHHYTOXAET BUPYCHI, OHU
TOJIBKO WHEPTHBI, U 00 3TOM HYXHO IIOMHHTH B
MepHCTeMaTHYeCKOM YpoBHE. B Tepmotepanuu
pacTeHusIM HEOOXOIWM YXOA: BIHMBaHHE TEIUIOBOM
Boabl (20-23 C) B COOTBETCTBUHU C MOTPEOHOCTSIMH
KaXJOro  pacTeHUs, MOJAKOPMKa  pacTeHus
YAOOpEHUSAMH, MAKPOIJIEMEHTaMH KaXkple 6-8 THEi.

AKTyanbHOCTb 3a TIOCIIETHHE IIATh JIET CPEIHSA
yposkaiiHocTh kKaprodenst mo HOxuo-Kasaxcranckoit
oburactu cocrasuia 8,0-9,0 T/ra. OnHOM U3 OCHOBHBIX
NPUYMUH HU3KOW YpOKallHOCTH KapTodess Ha iore
Kazaxcrana sBiseTcss OTCyTCTBHE COOCTBEHHOTO
CEMEHOBOYECKOr0 MaTepuana.

E>xeronHo o0macTHOW 3apo/bIIIeBEI MaTepral
3aBO3UTCSI W3 pa3HbBIX PErMOHOB pecrnyOnuKu B
obwseme 15-20 teic. ToHH. [IprOOpETEHHBIN CEMEHHOM
Marepuan OTINYaeTCs HU3KUM KadecTBOM, IIO3TOMY
nociie 2-3 MOBTOPHBIX Pa3MHOXKEHUH YpOKalHOCTb
KapToderns cHmkaeTcs 1o 6,0-7,0 T/ra mpu TOBapHOH
nocajgke. OCHOBHasI IPUYMHA 3TOT0-OYCHB BBICOKAS
CKOPOCTh KIJIBIKOB BHpyCa COpTa H3-32 BBICOKOM
Temneparypsl  Bo3ayxa. Ilo a3Toif  mpuuuHe
BbIpALlIMBaHHE KapToQenass B PErHoHE CUYUTAETCS
HepentaOenbHBIM. TeM He MeHee MOTPEOHOCTH B
kaproderne B 001acTu pacTeT U3 roJia B TOJI.

B cBoe Bpemst B 00acTi ObUIM paiiOHNPOBAHBI
cnenyrouie  copra:  I[Ipuekynbckuit  paHHUI,
Vpansckuii, Jlopxckuii u Hesckuil. Bee atu copra,
kpome HeBckoro, ceiiuac ycrapenu. Tem He MeHee B
MPOMBIIICHHBIX MOCAKaX KapTo(desb BBICEBAIOT B
OCHOBHOM W13 pallOHMPOBAHHBIX COPTOB WU3-3a
OTCYTCTBUS XO3SHCTBa, BBIPAIIUBAIOIIETO
COOCTBCHHBIE CEMEHHBIE PACTECHUSI.

B cene Amanrensasl Tronekybacckoro paiioHa
TOJJTIAHJICKHE  copTa  KapTodens  MOpakKeHBI

35%. Kpome Toro, HaOmogammMce Takue
3a0oyieBaHUs, KAaK 4YepHAas HOXKKA, KOJbIIEBUIHAS
rHWIb. Bbputn OOHapy)KeHbI OONbHBIC PACTCHUS C
SIBHBIMH TIPH3HAKaMH BHpYyCa: MO3aWKa, BHPYC
YBSIIAaHHUSL ~ JINCTHEB W TOTHKA. AHAJOrMYHBbIE
pe3ysbTaThl TONYyYeHbI B OCHOBHOM OT JPYTHX
xo3siictB FOxkHo-Kazaxcranckoii o01actu, rae Obuti
MIPUBUTHI ToJUTaHacKue copral3].

DTO0 MOXHO OOBSCHHUTH CICAYIOIIUM 00pa3oM:
copTa M CEMCHHOM Marepuai, 3aBe3CHHBIC U3
CEBEPHOW 30HBI, HE MPHUCIIOCOOJICHHBIC 3apaHee K
BEICOKAUM  TEMIIeparypaM B  DKCTPEMAalbHBIX
YCIIOBHSIX, TONYYAarOT TEIUIOBBIE HOHBI, KOTOPBIE
OJIOKUPYIOT UMYHHYIO CHCTEMY, B PE3yJIbTATe Yero
OTHOCHUTEIIBHO TEHETHYECKH YyCTOWYMBBIE COpPTA
CTAHOBSATCSI BOCIPUUMYHUBBIMA K HH(PEKIIMOHHBIM
3a00JIEBAHUSIM.

MeToanka IKCIIepUMEHTOB.

OquI/I}IHO, qTO B IOCJICAHUC TOoJblI B
pecnyOnauKe HEOOXOAMMO HW3MEHHUTh HETaTHBHOC
OTHOUIEHHE K BBIPALIMBAHHIO JJUTHOTO CEMEHHOTO
pacTteHus: KapTodels B dKCTPEMAIbHBIX OYBEHHBIX
KJIMMAaTHYECKUX YCJIOBUSIX, CBA3aHHBIX C IIMPOKUM
MIPOM3BOCTBOM  HOBBIX ~METOJOB Ha OCHOBE
OMOTEXHOJIOT Y, TIO3BOJIIIOLINX NPAKTHYECKH B JIBa-
TPU pa3a COKPATHTh CPOKU MOJYYCHUS] DIMTHOTO
KapTodess s BEIPAIIMBAHUS CEMEHHOTO PACTCHHUS
KapTodens.

CoBpeMeHHbIE OHMOTEXHOIOTHYECKHUE METOJBI:
MTO3BOJISIOT TIOYYHUTh A0COIIOTHO YHCTHIA CEMEHHOM
MaTepHual 0T BUPYCOB M OaKTepUalbHBIX ITaTOTCHOB,
3p(EeKTUBHO pa3MHOXKATh WX B KYyJbType in Vitro,

rapaHTHpPOBaTh BBICOKOE KaueCTBO  HCXOIHOTO
ceMeHHoro marepuana. Ho Bce 3Tu mporpeccuBHble
METOABI  SIBJISIOTCS  BO3MOMKHOCTBIO  TOJIBKO B

HEKOTOPBIX DJIHUTHBIX (bepMepCKI/IX XO3SHCTBax C
Hay‘-lHOﬁ TOYKH 3pCHUA.

Cpezu/l HUX, KaK TIIOKa3bIBACT IIPAKTHKA,
OCHOBHBIMHU  TPYAHOCTAMU IIpU  HUCIHOJIb30BAaHUU
OHMOTEXHOJOTUH HETIOCPEACTBEHHO B

KapTo(eneBogueCKUX X03HCTBaX SBISIOTCS!

- TpeOOBaHNS aCETITHUECKOI CUTyalnH;

- 9HEPTrOEMKOCTb TEXHOJIOTHUH;

- c1aboe MecTo;

- IOBTOPHOE MOBPEXKICHUE MEPUCTEMATHIECKIX
pacteHuil. B 3Toil cBA3M nepell HaAMU IIOCTaBJICHbI
ClenyIolre 3a1a4;

- TpOBEAEHHE HAyYHBIX WCCIEAOBaHUI TI0
pa3pabotke  A¢(dexkTUBHOW W peHTAOCTBHOMN
TEXHOJIOTUH OEeCIpU30pHOr0 CEMEHHOTO KapTodens
Ha OCHOBE OHOTEXHOJIOTHM B 3KCTPEMAIBbHBIX
YCIIOBUSIX TIPOM3BO/ICTBA;

- W3y4YeHHE IIpolecca KIBIKOB (ymaakoB) Oe3
BUpyCa MEPHCTEMAaTHYECKHX PACTEHHH B KapKOM
KIIIMaTe;

Philadelphia, USA

207

2 Clarivate
Analytics oo



ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582  PWHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

- U3Y4YHTh 3P (PEKTUBHOCTH N3BECTHBIX METOIOB
3alIUTHl PAacTEHWH OT MOBPEXKICHUH BHPYCHBIM
BEILIECTBOM;

- pa3paboTka OMOTEXHOJIIOTHYECKHX METOHOB
YCKOPEHHOTO  pPa3MHOXKCHHS B OTHOIICHHUHU
BHYTPHXO3SIHCTBEHHOTO CeMeHOBOACTBA[4].

W3 sToro crnucka BONPOCOB AaHHAs TUIIIOMHAs
pabota  COAECpKHUT  CIEAYIOIIHE  Pe3yJIbTaThl
HCCJICIOBaHUI M BBIBOJIOB;

- ocBocHHE (OTPabOTKA)METOJOB IOJyUYCHHS
YCTOWYMBBIX K KM3HHU CAXKEHIIEB MEPUCTEMAaTHIECKIX
pOOUPOYHBIX paCTeHHUH;

- pa3pabOTKa TEXHOJIOTHM  YCKOPEHHOTO
Pa3MHOXEHHUSI MEPUCTEMATHUECKUX PACTCHUIH;

- omeHKa 3((GEKTUBHOCTH METOJOB M CPEACTB
NPOQHIAKTUKY U 3aLIUTHI OT TOBTOPHOTO 3apaXKEHUS
BUPYCOM B PETIPOAYKIIHSX;

- IMHAMUKa B Onosorus oOpa3oBaHUs KiTyOHeH
B PEMPOAYKIHSIX N3BECTHA-3aHUMAET OJJHO MECTO;

BriepBbie B HENMOCPEJICTBEHHOM MPOU3BOJICTBE
Ha tore KaszaxcraHa TIpOBEACHO HCCIIEAOBaHHE
BO3MOXHOCTHU HCIIOJIb30BAHUA 6I/IOTeXHOJ'IOFI/II/I JJIs1
BHYTPUXO3SIHCTBEHHOT'O CEeMEHOBO/ICTBA u
(epmepckoro xossiicrBa. ITO MO3BOJISIET MOIYYUThH
KOHKYPEHTHOE 3JHMTHOE CEMEHOBOJCTBO B OJIIOXY
PBIHOYHOW 3KOHOMHKH.

B KkympType  MepHUCTEMBI  HCIOJIB3YIOTCS
pa3nuuHble, HATypaJIbHBIE WM CHHTETHYECKHE
WHTHOUTOPBl BHPYCHBIX YaCTHIl ISl TOBBIIICHHS
3¢ dexTHBHOCTH Tporiecca 3aXuBiIeHUA. Hampumep:
pu UCIIONIb30BAHUN OTEYECTBEHHBIX
MIPOTUBOBUPYCHBIX MIPENApaTOB, TAKUX KaK POBOMMH,
M3BEPOOONCKUN CIIUPTOBON IKCTPAHT, 2-THOYpaIusl,
PV-noBpexneHnne  pacTeHH  CHIDKaeTcs,  HO
KoHUeHTpanus BupycoB PVX u PVM ocraercs
BBICOKOH.

Hcnons3oBanue pHOOHYKJIEa3bI (PHK)
koHueHTpauueit 0,011, 001, 0,1% ynydmaeT mpouecc
MPWKUBIICHUS MepUcTeMaTtudyeckoil TkaHu Ha 10-
30%, mpouecc pereHepaunun Ha 65-80% mpoTHB

100%, a 3O0pOBBIM  pEreHEPaTHBHBIM  BBIXOJ
(hakTHUYECKN yBETMUUBAETCA B 2 pasa.

Pereneparsr, MOy 4CHHbIC u3
MEPHCTEMAaTHYECKUX TKaHEH, HE00X0ANMO

MPOBEPSTh C MOMOIIBIO 3JEKTPOHHOTO MHUKPOCKOMA
Ha  UH(EKIHMOHHO-BUPYCCOJCPXKAILEH  CTOpOHE
HMMYHO(EPMEHTHBIM METOAOM B COYETAaHUH C
PaCTUTCIbHBIM UHAUKATOPOM.

[To pesynpTataM KOMIUIEKCHOTO — aHaJIN3a
HAJINYHS BUPYCHBIX YACTHUI] B PEreHEPATE BBIICIUTH
YHUCTHIC JJMHUHU, KOTOPBIE BIIOCICACTBUU HEOOXOIMMO
BOCIIPOM3BECTH B KYJIBTYpE MUKPOUYHITHPOBAHHEM.

[IponeueHHoe pacTeHue in Vitro MPOBOAAT B
aCenTHYECKUX YCIOBUSIX. Oror croco®
03/IOPOBJICHHSI CYMTACTCSI CaMbIM PE3yIbTATHBHBIM.
31ech A0Ka3aHo, YTO 3a 8§ MECAIEB MOXKHO MOIYYHUTh
kodpdunuent ymaoxkeHus 1m0 1:20000. Bwrcoxwmii
KO3 (OUIIMEHT pPa3MHOXKEHHUS MEPUCTEMATHYECKUX
pacTeHHUil B KyJbType in Vitro mo3BOJIIET COKPATUTh

CPOK TOJYYEHHS SJMTHI 10 3 JIET MO CIeAyIome
cxXeme: TOpOOMpHOE pacTeHHe —  KIyOHeBoe
pasMHOXXeHHEe Ha moysx — anurta. Jnsg 1 TOHHEI
TUTAHOBOM 3JTUTHI 110 3TOI cXeMe TpeOyeTCst B CpeTHEM
1000 mpobupounsIx pacteHmi . OMHAKO 3TOT METO
TEXHUYECKH OYCHb CIOKEH W Tpebyer OOombImx
3aTpar Tpyla, CPEACTB, DICKTPOIHEPIeTHKHU, KpailHe
}Ie(bI/IHI/ITHI)IX XUMPCAKTUBOB.

TpynoemkocTb u 9HEProeMKOCTh
MEpUCTEMaTHYECKUX pacTeHMH W eme Oolee
CIIOKHBI  TpoIecC  TONydeHus  KIyOHEeBOTO

Marepualia U3 HUX 3aCTaBUIM MHOTHX YYEHBIX HCKaTh
pasiMuHBle IYTH ONTHUMH3ALMH W  YIPOIICHUS
TEXHOJOTUHU TIOMYyYCHHUS] HCXOJHOTO HEBHUPYCHOTO
MI0CaI0YHOTO (paccasHoro) Marepuana, KOTOpBIH 1Mo
TIOCEBHBIM YCIIOBHUSM 3HAYNUTEIHHO
rapaHTHPOBaHHEE, HO HE YCTYHaeT IO KadecTBY
mpobupHBEIM pacTeHnsM. Hampumep: B HOxHOM
Hay4HO-HCCIIEA0BATEIILCKOM HWHCTUTYTE
KMBOTHOBOJICTBA M PACTEHHEBOJACTBA pa3zpadoTaHa
TEXHOJIOTHUS BBIPAIIMBAHUS MUHHU-KITyOHEH Maccoi 6-
10 rpamm u ypoxaiiHocThio 1000 KiyOHel Ha
MoJIMETpa.

W3 pacreHusi, B3STOro U3 MPEKPacHOro creds,
MOJYy4alOT MaKCHUMaIbHBIH Kod(pduuuent i, 2/2
Pa3MHOXKEHHUSI IIyTEM B3STUS KOHYMKA cTeOns u
YKOPEHEHHS ITyTeM ITPUBUBKH ITPEKPACHOTO CTEOIIS.

Pazpaborana TEXHOJIOTHUS YKOpEHECHUS
KOHUYMKOB W3SIIIHBIX cTeOsell ¢ MCIOIb30BaHNEM
JIPYTUX POCTOBBIX HYEPEHKOB. OTO COCTOMT U3
CIIEAYIONMX ONepanuili: - BBIPAIIMBAaHHE TIPH
temrneparype 18-20°C u depenoBaHHE OCBEIICHHUS
(cBetnoe, TeMHOE) C YepeJOBAHHMEM WHTEHCHUBHOTO
HUCKYCCTBCHHOT'O OCBCHICHUA-BbIpAIBAHUC npu
temneparype 18-20°C B Teuenue 4 Jjer, 3arem
NoHWKeHne Temneparypsl Ha 0-2°C U BbIpaliMBaHue
JI0 KaJIeMIIIeJIeHa B TeueHne 1 Mecsua.

I[To pmanHOM  TexHONOTMM  KOI(GPHUIMEHT
BocmpousBoActea B mpepenax 25-800 Tapwm,
MOJTY4YEHHOTO OT POCTOBOM TOPWIIIBI, COCTABHJ B
cpenneM 1: 426.

Bbl Moxere MCTIOnb30BaTh MOOET CEpALICBHHBI
gepe3 10-15 grel mocie Toro, Kak YBUANTE KOHIUKH
MaTepUHCKUX pacTeHUH. 3meck Ooyiee BBICOKYIO
YpOXailHOCTh MOJYYarT C pacTEeHUH, MOJYyYEHHBIX
[IPH aKTUBHOM POCTE, a KO DHUIMEHT Pa3MHOKCHHS
nocrturaet 1:700.

Ecnim  ummeercss  J0OCTaTOYHOE — KOJIUYECTBO
TCIUIMYHOI'0 Yy4YacTkKa, TO B HpOM]:-lTI:-Iﬁ IIECOK HX
MOXHO BBICAIMTh M Uepe3 MeCsI MOJYyYUTh KITyOHH
CEepALICBUHBI, KaK JICCHOW OpeX, KOTOPBI SBIseTCS
XOPOLLIUM PaccagHbIM MaTepuaioM. [5]

Jnst momydyeHust Ge3BHPYCHBIX MEPHCTEMHBIX
JMHUH BBIBEICHO POOMPHOE pacTeHHE, TTOTyIEHHOE
U3 aNMKIBHBIX MEpPHCTEM COPTOB  KapTodeis
MOpcKo, sirHeHOK, CamoBend, Pomano, JlaToHa,
Hesckuii, Axcop, Akkonap. 3a Tpu roma ObLIO
BbIIeNIeHO 475 MEpUCTEeMAaTHYECKUX SKCIUIAHTOB.
BbuiM  moslyd4eHbl MEpPUCTEMATHUYECKUE PpacTEHus,
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KOTOpBIC JaJIM HAYaJI0 MEPUCTCMATUYCCKUM JIMHUAM CHCHI/I(l)I/ILIeCKOFO BUPYCHOT'O HYKJICOITPOTCHUHA,

Kaprodesns, 1 OHH OBUIM MPOTECTHPOBAHBI METOAOM
[P wa BupycHyro wuHOekmuo. [loke Bce
MepHCTeMaTHYEeCKUe JIMHWM ObUTM BBIOpaHBI JUIA
pa3sMHOXKEHHsI  pacTeHHMd ©O0e3  BupycoB. Jlis
MOJTyYeHHs MHHHUTYIIMH B IUICHOYHYIO TEIUIMIY H
a3pPONOHHOE YCTPOMCTBO BBICAKHMBAIOT HEBHPYCHBIC
MPOOUPKH.

OcHOBHOW Crmoco0 OOpsOBI ¢ OOJIC3HAMH,
BBI3BIBAEMBIMU BUPYCAMH, - 3TO IIOJIy4E€HUE 310POBOI
paccanpl, cBoOOAHOII oT OonesHell. B mocnennee
BpeMsl Ul MOJydYeHHs: Oe3BUPYCHOro KapTodens u
JPYTHX BETETATHBHO Pa3MHOXKAIOIIUXCS pacTeHUH
YCIIEITHO TPUMEHSIETCST TepMOOOpaboTKa ¢ METOIOM
KyJIbTHBUPOBAHUS ~ ANMKAIbHOW  MEPHUCTEMBI H
JKCHepTu3a (TECTUPOBAHNE) BUPYCOB.

OCHOBHOE OTJIIMYHME METOJa KyJIbTHBHPOBAHUS
anMKaTbHOW MEpPUCTEMBl OT OOBIYHBIX METO/OB
n30aBJICHUS OT BUpYCa 3aKJIOYAETCS B CICIYIOIIEM.
Korma pacrenusi-pereneparopsl MOJIy4aroT in Vitro,
OoHM He 3apaxarorcsi. OCHOBY 3TOro Mmeroja
cocraBmin (paniysckue yuensie I1. Jlumacce u I1.
Kopyne. Kak onum mnokazanu B 1949 rony,
KOHIICHTpAIUsl BUPyCa B JIMCThsIX Tabaka C pPaBHBIM
Cpe30M CHMXKaJIach IO Mepe NPHOINKEHHS K KOHUUKY
pacteHusi. Y TOJOBHHBI KOHIIOB ITOOETOB, TO €CTh
anMKaJIbHBIX MEpHUCTEM, BHUpyca Jake He ObLIo.
Merton BBIpalIMBaHUS alMKaIbHONH MEPHUCTEMBI OBLI
BIIEPBBIE HMCIIOJIB30BaH Ha mpaktuke B 1952 rogy I.
Mopenem u K. MapTuHOM ¢ LENbIO 0340POBICHUS
BETCTATUBHO  Pa3sMHOXKAIONIMXCS ~ PACTEHUH  OT
BHUPYCHBIX 3aboneBaHmil. OHHM HCHOJB30BATH 3TOT
METOJl JUIsl WCIENIEHUs HApTU3riofs (TeopruHa) OT
BUpyca TeHOmma[1].

CymIecTBYIOT pa3Hble MHEHHSI O MPHYHMHAX, 110
KOTOPBIM BHUPYCHI HE pa3sMHOXAKOTCS B TKaHU
MepucTeMbl. B ogHOM ciydae uMccienoBaTenu
OOBSCHSIOT OTCYTCTBHE BHPYCOB B MEpPUCTEME HX
MEJUICHHBIM JIBIDKCHHEM MEXIy OJHOW KIETKOH H
JIpyroi. DTO HOTOMY,YTO MEpHCTEMEZa HE HMEEeT
MIPOBO/IAIIEH CHCTEMBI, a TIa3MO/IECMbI HIMEIOT OUCHb
MalleHbKU# 00beM. [Ipyrue, omHaKo, OOBACHIIOT 3TOT
(hakT MeTaboIM3MOM, KOTOPHI MHTHOUPYET CHHTE3

1 2 3 456 7 8

9 10 11 12 13

XapaKTEPHOTO JUIsl MEPHUCTEM.

[Ipu TennoBoit 00paboTke pa3MHOXKEHHE BUpyca
Ha  KOHIAX  pacTymmx  Mo0eroB  CHIBHO
WHTHOHMpYETCsi, TOSTOMY BHOBb OOpa3OBaHHEIC
KJIETKH MEPHCTEMBI MOTYT HE COAEp)KaTb BHUpyca.
Uto0Bl TemoBas o0paboTka Obuta 3)(PEKTHBHOM,
JIOHOPCKHE  pacTeHUs  HEeoOXOOUMO  JOJIbIIe
MO/JIEP’)KMBATh TPHU BBICOKOK Temmeparype (34-
40°C), co3naBasi XOpOIIIKE YCIOBHSI s pocTa. B aTOT
MOMEHT KOHIIBI BHOBb IPOpPOCHIMX  I1OOEroB
oTAessIoTcs OoT BHpyca. Ho He Bce pacreHus
MIEPEHOCAT UIMTENBbHYIO TEIUIOBYIO 00paboTky. Mx
pocTt OyJeT HU3KUM, U B APYTHX 3aMETHBI HETraTHBHBIC
n3MeHeHHus. B pesynbrare TepMoTepanuM MOTYT
pasBUTBCS ~ JIATEHTHBIE  BUPYCHBIE  MH(EKIHH.
[ToaTOMy ydeHbIe HITYT APYTUE CIOCOOBI MOBBIIICHUS
3¢ GeKTUBHOCTH 03740poBiIeHUs. UHorma ydre
Bcero  paboTaeT  XeMmoTepamus, TO  €CTb
HCIIOJIb30BaHUC XUMHYCCKUX BCIICCTB,
MOJABJSAIOIIMX pa3MHOKEeHHe BupycoB. Hampumep,
no0aBjeHUE Ipenapara I0J Ha3BaHUEM BUPA30J
(puboBupuH) B mnHTaTeNbHYIO cpeay (40-200Mm)
MI03BOJISIET TOJIyYHTh B 2-4 paza Oouiblie CBOOOAHBIX
OT BHUpyCca MEpUCTEMHBIX pacTeHHMH. B sToM
npenapare OOHApyXXeHbl W JApPYIrHWe BelecTBa, Ha
KOTOpBbIE JIeCTBYeET aHajor ryaHO3WHa:
OakTepuanbHas  SHIOHYKJEa3a, JICHKOLMTapHBIHA
nHTEp(EPOH, HEKOTOPHIC ANKATOHIBI.

Jl51s1 0310pOBIIEHHS TTOJIEBBIX U TUIOIO0BOIIHBIX
KyJIBTYpP NPUMEHSAIOTCS KOMOMHUPOBAHHBIE CIIOCOOBI
COPTHPOBKH 6maromaps TepMooOpaboTKe,
XEMOTEpanuy, KyJbTUBUPOBAHUIO MEPUCTEMBI U
BUPYCHBIM TECTaM.

B xone ananmu3a MepucTeMaTHYECKHX JIMHUHN
kaprodens ¢ npalimM-nuctamu st BupycoB PVY npu
MIOJI0XKUTEITLHOM KOHTpOJIe AMIUIMKOH
amMrmuUIpoBaAM B MPOAYKT aiauHoW 170 H. ».
(HykJIeOTHIHAsI T1apa), YTO MOKa3aHO Ha PHCYHKE 3.
Tectupyemsle MEpUCTEMATHYECKHE JIMHAN
kaprodens He WMeNM TakuX (PAarMeHToB, dTO
YKa3bIBaeT Ha TO, YTO MEPUCTEMATHIECKUE JTMHUH HE
conepxanu Bupyca PVY.

=

e ——— — T a— e W —

1 e — 1; 2-miH 2; 3-MiH — 3; 4-muH- 4; 5 — Mag-5; 6 — miie-6; 7 — mute-7; 8-mutc-1; 9-murrs — 1;
10 - mntx-1; 11-10I0KUTENBHBINA KOHTPOJIb 12-0TpUIIATENBHBIH KOHTPOJIb; 13-Mapkep
Puc 1. Dnexkrpodoperpamma cnenuduyeckux npoaykros TotasgsHoro KT-IIIP-anamu3a PHK Ha Bupyc
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TaK, B pe3ybTaTe TECTUPOBAHUS HI/ITaTCHBHOI\/i Cpeanbl. HO CPaBHCHUIO C KOHTPOJICM b'
MEPHCTEMATHYECKMX  JIMHHMA  Kaprodens  Ha 1, Xopomo pa3BuUTBIE pacTeHUs cHOPMUPOBAIKCH B

HAYaIbHOM CTaIUH POCTA C TOMOIIBIO ITOIUMEPA3HOM
LEMHOH peakny 1 UMMYHO(EpMEHTHOTO aHAIN3a Ha
BHPYCHYIO HHPEKITIIO OBLTO TIPEUIOKEHO
HCIO0JIb30BaTh I P-anamu3 Kak HauOoJIee
crienmuUIecKuii M YyBCTBUTENBHBIA  METOJ
JIUAarHOCTHUKHU. [IpenmymiecTso [11IP-ananu3a
3aKJII0YaeTCsi B TOM, 4YTO BHPYCHash WHQEKuus
BBIABJIACTCA B MIEPBOM aHAJIM3C U HC PA3MHOXKACTCA
3apakCHHBIMU BHPYCaMU KapTO(eIbHBIMH JTHHUSIMHI
B MOCJIEAYIOIIUX maccaxax[6].

MUTATENbHEIX cpefax B-3, B-5, B aTux cpemax mocie
BBIPALLMBAHUs B TeueHUE 28 AHEH pacTeHUs] UMEIOT
BEICOTY 6,1 - 5,3 cm; KonmuecTBO nHcThEB 6,4 - 5,8
mrt. Pacterns B cpene B-6 pociu Tak ke, Kak U MpH
HaOJIOICHNWH, OTH JIBE THTATEIbHBIC Cpenbl He
OTJIMYAIKCH APYT OT Apyra, ObUIH Pa3Iryus TOJbKO B
KoJimuecTse kunernna: B-1-0,5 mur/in, B — 6-1,0 ma/m.
B cpemax B-2, B-4 mnpoOupku kaprodens ObuiH

HECKOJIbKO HIDKE, 4YeM Yy JpYIHMX BapHaHTOB
(quarpamma 1.)
[IpoOupka mOKa3bIBAET, YTO CKOPOCTH POCTA

pacTeHUil ¥ ypOBEHb UX PA3BUTHS 3aBUCAT OT COCTaBa
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B-1 B-2 B-3 B-4 B-5 B-6
KOHTpOAb
[ KonwuecTsa UCTa, WT.(28aHeik) o-o BbICOTa PacTeHMid, cm(28Heit)
Junarpamma 1. Bausinue nuTaTe/IbHBIX CPe/l HA POCT PacTeHUi B MPOOUpPKax
CrnenoBarenbHO, Ha IuarpaMMe | pacTeHHs c Ha wuHTeHCHMBHOCTh pocTa  HPOOUPOYHBIX

OOJIBIINM KOJMYECTBOM JIUCTHEB OBUIU TOJYUYECHBI B pacteHuii kaprodens CyIIECTBEHHO BIMSUI COCTaB
cpenax B-3, B-5, motomy 4to 3TH cpenbl 000TaIIeHbI MIUTATENIbHON cpeabl. IIpu HCMOJIb30BaHUU
MaKpOdJIeMEHTaMH, MUKPOTPEIIMHAMH, BUTAMHUHAMU, MUTATENbHON cpeasl B-3 CyliecTBOBaja
aMHHOKHCIOTaMu. B coctaB cpemsl B-3 Bxogsat 3HAYUTENbHASA pasHuia MEXTY CpEeIHUMHU
HUKOTHH, TuOOepeioBast KucioTta, nantoHar Ca, apu(METHUECKUMH  TIOKa3aTeNsiMH 1O  BBICOTE

alleHUH, KpOME HEero AaKTUBHPOBAHHBIA yroJb,
KOTOpBIi  obecrieynBaeT  COpOIMIO  TOKCHHOB,
BBIICIIICMBIX PACTCHUEM, TAKUX KaK (PEHHITyKCyCHas,
OeH30IfHas, TIeIaproHHas, Kalpu3oBas KHUCIOTEHL
bmaromaps 3ToMy B O3THX NHTaTeNbHBIX Ccpenax
cOpMHPOBAIUCE XOPOLIO pPa3BUTHIC pacTeHus. B
MUTaTeNbHYI0 cpeny B-5 momumo MuHepanbHBIX
cojedl  J00aBIAIOT THOOEpEeNNT W HHKOTHHOBYIO
kuciory. B cpemax B-2, B-4  pacrenus
(hOpPMHUPOBATUCH OYEHb MEIJICHHO, OTH CPEIbI
coJieprKaT Majlo BUTAMHHOB M PETYJISITOPOB POCTA.

pacTeHHWl 1O CpaBHEHHMIO ¢ KOHTpojieM (td>t05
(3,57>2,10)). [7]

Mopdomerpudeckuii  aHaIU3  MPOOUPOUHBIX
pacTeHuil MOKa3al, 4YTO CYIIECTBYIOT pasindus B
coptax. CKOpPOCTh pPOCTa MPOOHMPOYHBIX PACTEHHUI
(BBICOTA pacTeHHsI, POCT, JIUCT, KOJHMIESCTBO KOPHEH )
3aBuceja OT TEHOTHIIAa, a BBICOTA pACTEHUs
Kosebanach B cpeaneM 1o 4,6-10,5 cm. Haubosnbmiast
BBICOTa TMPOOHMPOYHOrO pacTeHHs Halionanach y
coptoB Snowden - 10,5 cm, CagoBeix — 9,1 cMm
(tabn.1). Y coproB Akkoib, Akcop, Kapacaii minna
creOreil ObLIa HI3KOM.
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Taoauna 1.
Ne MopdomeTprueckne mapameTpal
Copr BricoTa pacrenuii, KomnuectBa aucra, KomnuectBo BricoTta

cM IIT. mooeru, ImiT. pacTeHuil, cM
1 Toxrap 7,2+0,53 11,8+0,57 2,1 7,2
2 CanoBelit 9,1+0,38 12,5+0,65 2,2 6,4
3 Snowden 10,5+0,46 12,4+0,65 15 5,7
4 Hesckuit 7,2+0,38 7,3+0,47 2,7 6,3
5 Mopcxoii 7,8+0,21 11,5+0,50 1,9 6,8
6 Kapacait 5,5+0,31 4,4+0,23 1,7 7,5
7 Axcop 5,2+0,38 5,8+0,37 19 79
8 Axkon 4,6+0,34 5,6+0,26 2,1 6,4

bemm  Takke pasnuuusl B MHTCHCUBHOCTH
(hopMHpOBaHUs IMCTHEB COPTOB KapTodens. B oqHom
rmobere KOJIMYECTBO JHUCTLEB Kojebanock oT 4,4 1o
12,5 mTyK B 3aBUCUMOCTH OT TeHoTuna. Pactenus c
BBICOKHM CTE0JIEM, OOJIBIINM KOJIMYECTBOM JIMCTHEB,
XOPOLIO Pa3BUTHIMH IPOOUPKAMU OBUIH TTOJTyYEHBI U3
caloBbIXx copToB Snowden. Taxke y MOpCKUX,
OGapanpnx W HeBckux copToB copMHpPOBAIUCH
xopomme pacrenus. Cnabo pa3BHTBIE NPOOUpPHBIE
pacteHus HaOIrOmanuch y coptoB Akkois, Kapacai,
Axkcop. 1o n3yueHHBIM copTaM 00pa3oBaHHe KOpHEH
MPOMCXOMMJIO HAa OJHOM YpOBHE, €ro pasmep
cocraBis 5,7-7,9 mTyk Ha pacTeHue.

B pesynbrare mnpoBeAeHHBIX HCCIEIOBaHUMN
OblIa TpOBEACHA CeNeKIUs MPOOUPOYHBIX PaCTEHUI
coproB Jlarona, Pomano, Hesckuii, CHernen, Toxrtap,
Kapacaii, Axkonb, Caznosbiii, Mopckoii, Akcop,
OTJIMYHBIA JUIs TepeHoca B  a’pONOHHYI0 H
IUIGHOUHYI0 Teruuiy. IlyTeM MUKPOKIIOHAIBHOTO
pa3MHOXeHHUsT 3a 3 roja Obulo mmoiydeHo 26307
9K3EMILISIPOB IPOOMPOYHBIX PACTEHHUH, U3 KOTOPBIX B
IUICHOYHYI0  TeIHMIy ObuUIo  TmocaxeHo 7176
SK3eMIUISIPOB, a B a3pPOMOHHOE YCTpPOWCTBO-4675
9K3EMIUISIPOB, M YaCTh IPHUIILIA B HETOJHOCTb.

B pesymbraTe mNpOBEAEHHBIX OMBITOB 7176
SK3eMIUIIPOB OE3BUPYCHBIX MPOOUPOUHBIX pACTEHUI
OBLITH BBICKEHBI B SIPOBOM TETUTHIIE FO3HUIKUPCKOTO
ONMBITHOTO  y4yacTKa. PacTeHus u3 NPOOHUPKH
BBICA)XKHMBAIOT B IIOYBY Ha OJWH MJIH JIBA CPOKA.

AnanTanyst IpoOMPOYHBIX pacTeHHH KapToderns
B JICTHEU TEIUIMIIE U3Yy4ajach B YCIOBMSX BJIAKHOM
Kamepsl U B OOBIYHBIX TPAJULIMOHHBIX YCJIOBHSIX.

AnanTanys pacTeHUH U3 MPOOUPKU B JIETHEH TETLTUIIE
[OKa3ajia BBICOKME IIOKa3aTelld BO  BJIAXKHBIX
YCIIOBUAX KaMEPHI. B TunmnuHbeix TpaJUIIMOHHBIX
YCIIOBHMSIX — @malTalds pacTeHUH H3 MPOOHUPKHU
cocTaBiisiia B cpeHeM 55% B KOHIIE BETETalluH, B TO
BpeMsl KaK KOJIMYECTBO PACTEHUH, KOTOPhIC HE POCIIH,
coctaBiisiio 45%.

Apnanrtanus pacTeHHH W3 MPOOHPKH B KOHIIC
BereTalli B TEIUIMLE yBenuuwiack Ha 84% mpu
HCTIOJh30BaHUH BIIAXKHOH KaMephl. B 3aBucHMOCTH OT
copTa TPOIEHT afanTaluu Koiedaucs oT 75,9 mo
100%. 13 1491 nmpobupHoro pacteHust Toiabko 239
9K3eMIIIIpOB He BeIpocih (16%).

N3 6e3BUpYCHBIX MPOOMPOIHBIX PACTCHHI 3a 3
rojia B SIPOBBIX TEIUTUIIAX FO3HUIKHPCKOTO OIIBITHOTO
ydactka Obuto moiydeHo 37586 kapTodenbHbIX
MUHHUTYIIICK, KOTOPBIC 3aTeM pPa3MHOXAJIUCh B
0JIEBBIX MUTOMHUKAX[8].

MuHHKITYOHH COPTOB KapTOQEs, MOTyICHHBIX
B YCJOBUSAX JICTHEH TEIUTUIBI, pa3IMYaliuCh IO
pa3mepam. HanbomnbIiee KOMHYECTBO MEITKHX MEITKHX
KiyOHell cocraBmino 9332 mrykun, wim 56% ot
obmrero obwvema, cpeaHux kiayonei-5613 (34%),
KpynHBIX — 1696 mt. (10%) (Tabmn.2).

Jns  momydeHWs  KIyOHEBOTO  Marepuaia
MUHUTYOWHBI W KIyOHH OBUIM TIOCAXEHBI B
MMUTOMHMKAX JJI pa3MHOXKeHHs B niepuox ¢ 2017 mo
2020 rox. B 2017 roay cpenHss ypoKaifHOCTh COPTOB
kapTodens ¢ miomanu 0,5 ra B 1-M rogy cocraBmiia-
18,4 1/ra, BTOpOi#i rox - 27,4 1/ra ¢ 0,85 ra, a Tperuit
rog-27,2 t/rac 1,4 ra.

Tabémna 2. KosmyecTBo n ppaknum KiyOHeil, I0Jy4eHHbIX H3 NPOOUPOYHBIX pacTeHnii kapTodes

Copr Kiy6ens, mr. Opaxkius MUHUKITYOHEH
Menbkue Cpennue Boapmme
TIIT. % IIT. % IIT. %
Toxrap 6299 3653 58 2078 33 568 9
*
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Snowden 3026 1604 53 1150 38 272 9
Axon 751 466 62 173 23 112 15
Ca1oBblit 783 485 62 196 25 102 13
Tenus 3523 2079 59 1198 34 246 7
Hesckuid 1564 688 44 563 36 313 20
Axcop 310 130 42 124 40 56 18
Kapacaii 385 227 59 131 34 27 7
Bcero 16641 9332 56 5613 34 1696 10
B HACTABHUYECTBE HEePBOro roma KOHTPOJIBHBIM COPTOM, & Y OCTajJbHBIX COpPTOB
NPOU3BOAUTENBFHOCT,  ObUIA  HHXKE, YeM B ypOXKailHOCTh OblTa MPUMEPHO TaKas JKe, Kak Y
HACTaBHHYECTBE BTOPOro W TpeTbero roxa. OHa Jlatonsl (Tabm.3).
OOyCIIOBJICHa BBICOKOM 4YacTOTOM TOCAAKH U VYpoxailHOCTP STHAT W MOPCKHUX COpPTOB,
CEMEHHBIMHU (PpakIusMu KiryOHeH. [9] MTOJTyYCHHBIX B MUTOMHHKE Pa3MHOXCHHUS TPETHETO
CpaBHUBaIM ~ ypOKaHOCTb  OE3BUPYCHBIX roja, 3HaYUTEJHHO YBEJIMYMIACH IO CPaBHEHHUIO C

COpPTOB KapTodelns M IUTHBIX CEMSH T'OJJIAHICKOTO
copra JlaroHa, TOJMYYEHHBHIX B  IHUTOMHHKE
Pa3MHOXEHUS TPETHEro rojia OMOTEXHOIOTHUYECKUMU
MeTolamu, Yy OapaHbUX W MOPCKHX COPTOB
YpOXKallHOCTh ~ yBEIMUYWJIACh II0 CPaBHEHUIO C

coproM JlaTona. CymmecTByeT 3HaUUTENIbHAS Pa3HULIA
MEXIy cpeaHeapuhMETHICCKUMH MOKa3aTeIsIMH 10
YPOXKalHOCTU 110 CPAaBHEHUIO C KOHTPOJIbHBIMU Y
copra srHenka, td>t05 (18,9>2,10) u 3,8>2,10 y
Mopckoro copra.

Tabauna 3. YposkaifHOCTh cOPTOB KapTogdeisi B IUTOMHUKE PA3MHOKEHHS TPEThero roaa
(3/1UTHBIE CEMeHA)

Copr Cpensss ypaxxaiHOCTb, T/Ta PasHuna mno cpaBHeHHIO ¢
Ne KOHTPOJIEM, T/Ta
1 JlatoHa (KOHTPOJIBHBIH) 25,6
2 Axon 22,2 -3,4
3 Mopcxkoii 28,8 + 3,2
4 CanoBebIi 21,6 -40
5 Snowden 23,1 -25
6 ToxTap 40,4 + 14,8

C wWCcnonb30BaHWMEM  JTAHHBIX — TEHACHIWH
MPEATI0KEHO O30POBJICHHE CEMEHHOIO MarepHhaia
OT BHUPYCHOW WHQPEKINH OHOTEXHOJOTUIECCKIMH
MeToaMu. B Xozie BBITIOIHEHNUS JaHHOTO IIPOEKTa Ha
XO34MCTBEHHOI OCHOBE BBEACHO IPOU3BOJICTBO
SIIUTHBIX CEeMsH Kaprodelns, O03/J0pOBICHHBIX OT
BUPYCHOH OOJIE3HH FO3HUMKHUPCKOTO  OIBITHOTO
yuactka. biaromaps 3TOMy XO3SIMCTBO IOJYYHIO
CTaTyC MPOU3BOMTEIS IUTHBIX CEMSH KapTo(es.

Jns HaOmioneHWst 3a pa3BUTHEM BUPYCHBIX
3a0oJieBaHUIl B TEIUIMLAX, NMUTOMHHUKAX DPaCTECHUS
Kaprodens TECTUPOBAIN c TTOMOIIBIO
nmmyHodepmerTHoro aHanu3a (UDA) Ha BEUpYyCHYIO
nHpeKo. B neTHHil mepmony B TEIUIMIAX H
MUTOMHHUKAX [UIsI Pa3MHOXKEHHUS Opanu 0O0pasisl
nucTheB (1Mo 10 PK3eMIUIAPOB ¢ Kaxaoro copta). Tect
MPOBOAMIICS C TPOMHBIM TOBTOPEHHEM Ha BUPYCHI
PVX, PVY, PVS, PVM, PLRV. Bce inunun,
[IOKa3aBIlHe MaJIOHACBIIEHHOCTD BUPYCHOHI
MH(EKUUH, ObLIH yJaJICHBI.

TPETbEro roja, OBUIM TPOBEPEHBI Ha HAJMYHE
BHPYCHOH HWH(EKIHU. YCTAaHOBJIEHO, YTO IIOJICBHIC
pacteHuss kaptodenass B MUTOMHHKE Pa3sMHOXKEHHUS
mmepBoro rojaa ycroiluuBel K Bupycam PVX, PVY,
PLRV. M3 8 coproB Tonbko copt Kapacaii He
BHIPALlIMBAIN JlJIbllIe, TaK KaKk OH ObUI 3apakeH
Bupycamu PVM, PVS.

I[Ipu nposegennn WDA s BBIABICHUS
BupycoB PVX, PVY, PVS, PVM, PLRV na
BTOpH4YHOM 10-M mopsiake KapTodes, MocakxeHHOTO
B INUTOMHUKax  peNpogyKUuu  2-TO  Toja,
YCTaHOBIICHO, YTO TIOJICBBIC pPAaCTCHHS KapTodems
ycroiuuBkl k Bupycam PVX, PVY, PLRV, PVS. U3
YeThIpeX Pa3HOBUAHOCTEH OBLTO OOHApYKEHO, HTO
TOJIBKO SITHATA OBUIH 3apaxkeHbl Bupycom PVM[10].

Tak, OBUIO YCTAaHOBJIIEHO, YTO KapTOQeb,
MIPOBEPEHHBIN HAa BUPYCHBIE 3a00JI€BaHUS, B3ATHIN C
IIPOMBINUICHHBIX ITOCECBOB XOSHﬁCTBa, 3apaxacTcsa
BUpYyCaMH B JIBa pa3a 4dalic¢ U BJIHUACT Ha CHUKCHUC
ypokailHOCTU. B CBA3M ¢ 3TUM [ NOBBIIIEHUS
ypoXaiHOCTH KapTo(elns OYeHb BaKHO O310POBHUTH

3akjoueHue. CEMEHHOU Marepual 6I/IOT€XHOHOFI/I‘{€CKI/IMI/I
B XOAC HUCCICNOBaHUA pAaCTCHUSA, paCTylIUuC B METOAaMU.
MUTOMHHKAX PA3MHOKCHUA TICPBOTO, BTOPOro u
1
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B pa6orax mo BBIIYCKY CEeMsiH KapToders OPEBBIIAIOIIEM  PEKOMEHAyeMbIil 3P (EKTUBHBIH

METOJIOM MEPHCTEMAaTH4eCKOH TEXHOJOTHH 0coboe
MECTO 3aHHMMAIOT BOIPOCHI OXPaHBI OKPY’)KAIOIIEH
cpenpl. B paborax 1O 3ammTe OT ITOBTOPHOTO
3apaXCHUS] ~ MEPHCTEMAaTHYECKHX  MAaTepHajoB,
BBIJICUCHHBIX OT BHUpyca, TpeOyeTcs NpHMEHEHHE
MNECTUINUAOB OISl YHUYTOXKEHHS M OTIYyTHBAHUS

HACEKOMBIX. OTH pabOThl MPOBOIATCS Kak B
NnabOpaToOpHBIX, TaK W B IOJEBBIX YCIIOBHUSX.
JlokazaHHbIM ~ (aKTOM  SBJISIETCS  TO, 4TO

UCTOJBb3yeMble B pab0OTe pPacTBOPHI IICCTHUIIMIIOB
HAXOMATCS Ha YPOBHE, OKAa3bIBAKOIIEM BPEIHOC
BO3/ICHICTBUC HA OPraHU3M YEJOBEKA M >KUBOTHBIX.
ITosToMy Tpu WX HCHOIB30BAHWUHU OO0S3ATCIHHBIMU
YCIOBUSIMUA CUUTAIOTCS COOJIIOJICHHE MPaBUI  CO
CIIC/TYFOIIMHU YCIIOBUSIMH:

* Mepejl MCIMOIIb30BAHUEM IMECTUIMI0B BOKPYT
HE JIOJDKHO OBITh XKUBOTHBIX WITU JIFOIEH;

* mpu o0pabOTKE pacTeHHWd XMMHKaTaMH Ha
00pabOTaHHBIX TOJSIX M JOJIAX JOJDKHBI  OBITH
YCTaHOBJICHBI CHCIMAJIBHO HU3TOTOBJICHHBIE NOCKHU C
nHpopManueii 00 OMacHOCTH XMMHUKATOB;

* mocie 00paboTKH HE00XO0IUMO
MPEIYyCMOTPETh HE MPUOBITHE KUBOTHBIX HA MOJIS;
* KHUTEIIAM HaCEJIEHHBIX MyHKTOB,

PACMONOKEHHBIX BOJIU3HU MOJISI WK JIONBKH, JTOJDKHO
OBITH COOOIIEHO O TOM, YTO TIoJNe 00paboTaHo
XMUMHYECKHMH BEMIECTBAMH M 32 CKOJNBKO CYTOK
cozllepKaliecss B HEM BEINECTBA BPEIHBI LI
OpraHu3Ma KUBOTHBIX U YEJIOBEKa;

*  JIO3UPOBKA HCIONB3YEMbIX XHMHYECKUX
TpenaparoB He JOJKHA TPUMEHSTHCS B KOJNHUYECTBE,
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IIOKa3aTelb;
* mpum 00pabOTKe pACTCHHH XUMHKATaMH

HEOOXOANMO HEYKOCHHUTEIBHO COOM0aTh MpaBHiIa

6€301acHOCTH CPENCTBAMHE JINIHOW THTHUECHBI;

* IIpU WCTIONB30BAaHWM XHMHKATOB B IIOJISIX
CllelyeT HCIIOIb30BaTh OJAronpUsATHBIE IOTOIHBIC
yCiioBUA, XUMHUYECKUC BEIICCTBA, IMPUMCHACMBIC B
BETPCHYIO MJIKM JIMBHCBYIO 1IOroay, HE HOOJIKHBI
CMBIBAThCS BOJOM;

* NpU CHJIBHOM BETPE OCHOBHOE KOJIMYECTBO
XMMHYECKOT'0 BEILIECTBA MOXKET PacHpOCTPAHUTHCS 32
IpeAenbl  COOTBETCTBYIOLIETO IIOJIS, IIPH  3TOM
HEOOXOAWMO CIIEINTh 3a TEM, YTOOBI BpEIHBIC
BEIIECTBA 4YEpe3 BETEep HE MOMaiald Ha IO
OyM3IIeKAINX OBOIIHBIX M APYTUX PACTECHUH;

* mpum  o0paboTke TONEH XHMHUYECKHMH
BEIIECTBAMH  COpPOC  OCTaTKOB  XMMHKAaTOB B
OKpYIKalolIfe TIOJisi HAaHOCHT OOoJbIION yiepd, a
pacrbUIeHHE OCTaTKOB JO0OABOK B COCEIHHE OIS
MOXET YOUTb MOJIe3HYI0 (ayHy;

* mpu BbIOOpE TOJNIEH, HCHONB3YEeMBIX IS
MIPOM3BO/ICTBA CEMSIH, HEOOXO0IMMO BBIOMPATH TIOJIS,
yAAJIEHHBIE OT [TOJIEH OTAEIbHBIX U IPYTUX PACTCHMUIA;

* [oclie BBINOJTHEHUS paboT mo 00paboTke
pacTeHni MEeCTHINAAMH HCIONB30BaHHYIO0 TEXHHKY
HeNmb3sl MBITh B ONM3JIEXKAIIMX BOJOEMax MM Ha
CTapTax M peKax, JOJDKHBI ObITh CIeHaIbHBIE MecTa
JUIT MOWKM TEXHWKH W JI€3aKTHBAIMH XHUMHYECKHX
BEILIECTB;

* B paifoHax ¢ OOJBIINM KOJINYECTBOM OCaIKOB
TaKue MMTOMHUKH JKEJIaTeIbHO Pa3MEIIaTh M01aJIbIIe
oT OeperoB pek U BOJIOEMOB.
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BJIUAHUE XUMHNYECKUX BEINNECTB HA ®UJIBTPAIIMOHHYIO AKTUBHOCTbD
IMPECHOBOJHBIX IBYCTBOPYATBHIX MOJIJIIOCKOB

Annomayun: B cmamve paccmampusaemcsi memoowl UCcie008anus AOUOMUYECKUX )aKmopos Ha cKOpoCmb
Gunempayuu monnockog u enuinue CMC u CIIAB na ¢unompayuonHyro akmusHOCms MOLIIOCKOS.

Knrouesvie cnosa: nosepxnocmuo-axmusuvie gewecmsa, [IAB, cunmemuueckue morowue cpeocmea, CMC,
CUHmemuyecKkue nogepxHocmuo-akmusnvle acenmol, CIIAB, hunbmpayuonnas akmugrnocms, guismpayus 600l

Beenenne OTKJIOHEHHS OT HOPM, BIUIOTH JO ITOCTEHEHHOTO

BypHoe pa3BUTHE XHUMHYECKOTO MPOU3BOJICTBA, BBIMHMpPaHUS BUIOB.
XMMH3ALHUS CEJIbCKOTO X039HCTBa, pa3BUTHE BOIHOTO AHTpOTIOTEHHOE BO3JICHCTBHE UENOBEKa Ha
TpaHCHOpTa MPUBOAUT K BO3pAaCTaIoOIIEMy BOJIOTOKH CTaHOBHTBCS BCE Oosiee MHOTOOOpa3HBIM.
3arpsi3HEHUIO BHYTPEHHUX BOOEMOB 3aperynupoBaHM€ peK, IOCTYIUIEHHE B  HHUX
NPOMBIIUICHHBIMH W KOMMYHaJIbHO-OBITOBBIMU MIPOMBIIIJICHHBIX ¥ OBITOBBIX CTOYHBIX BOJ, @ TaK XK€
CTOKaMHM, YTO TIPEJCTaBIsAeT CO0OH CepbE3HYIO CTOKOB C  CEJIbCKOXO3SIIICTBEHHBIX yroauil B
yrposy s Bcero kuBoro. OIHHUMH H3 CaMBbIX 3HAYUTENBHOM CTENEHM OKAa3bIBAIOT OTPULATENBHOE
OIACHBIX BEIIECTB JUIA 3arps3HEHUS BOABI ABISIOTCS BIMSHHUE HA UX (QIopy U dayHy, BBI3bIBAs HE TOJIBKO
CHHTETUYECKUE MOIOLIME CPEICTBA U BXOISIIUE B UX MEPECTPONKY CTPYKTYPHBIX COOOINECTB, HO H
COCTaB IOBEPXHOCTHO-aKTHBHBIE BemecTBa. Ilpu N3MECHEHHE 3KOJIOTHH THAPOONOHTOB.
XPOHHYECKOM cOpoce B BOMOEMBI CTOYHBIX BO[, HeobxoanMocTh MHAEKCALMH 3THX BBIOPOCOB,
COJEPIKAIMX OTU KOMIIOHEHTBI, BO3HUKAET KOHTAKT paBHO Kak W JIIOObIX Apyrux odeBuaHa. Ilostomy
KHUBBIX OPTaHU3MOB C HOBBIMU UYXIBIMU UX IPUPOC aKTyaJIbHOCTH paboT MO MCCIETOBAHUIO TOKCHIECKUX
KOMIIOHEHTaMH cpefsl. JKHBOTHBIE pearupyroT Ha BO3/iciicTBUII Ha (PU3MOJIOTHYECKHE IapaMeTpel
HUX Pa3JIMYHBIMU (PU3UOJIOTHUECKUMH PEAKIMIMH, B HUBBIX OPIaHU3MOB, HE BBI3bIBAET COMHEHUI.
pe3yiapTaTe  KOTOPBIX  BO3HUKAIOT  CHJIBHBIE Bonmuble  coobmiectBa  CIIOCOOHBI  caMu
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CIIPaBIATHCS ¢ BHEIITHUMH NIOMEXaMH, BBICTYTIAsl KaKk
caMoperyJiaupyrouas cucremall]. ITosTomy
MPEACTaBIsIET 0co00e 3HAYEHHE POJb OPraHM3MOB
YYacTBYIOIIMX B CAMOOYHILIECHUH BOJTOEMOB.

BaxHas posib MOJUTIOCKOB-(HIIBTPATOB B 3TOM
XOpomo u3BecTHa. V3BEeCTHO Tak ke, dTO
JIBYCTBOPYAThIC MOJUTIOCKH BEChMa UyBCTBUTEJIBHBI K
BIMSIHUIO  Pa3MYHBIX  (DAKTOPOB  OKPYIKArOIICH
Cpepbl.

1. buonorus Buma Anadonta stagnalis

Bun Anadonta stagnatis umMeer cieayromiee
CHCTEMaTHYECKOE MOJI0KEHHE!

Tumn: Mosuttocku Mollusca

Knacc: IInactunokabepuble Lamellibranchia
w JIpyctBopuateie Bivalvia

Otpsin:  Hacrosmme r1uracTHYATOXKAOEpHBIE
Eulamellibranchia

CewmetictBo: Yanomnasl Uniodidae

Pon: be33y6ku Anadonta

Temo 0e33yOKu MpoOmOJITOBaTOE, OOJiee WM
MEHee CIUIIOCHYTOe ¢ OOKOB U OuiaTepajbHO
cUMMeTpHYHOe. [ 0J10Ba peayupoBaHa, TaK 4yTo TeJo
COCTOMT W3 TYJIOBHIIA U HOTW. Ha mepenHem KoHIe
TYJIOBUILIA JIEKHT POT, Ha 3aJHEM Iopoluia. Mexay
HUMU Ha OpIOIIHOM CTOpPOHE TYJIOBHIIA BBITAETCS
Hora. TeJo MOKphITO MaHTHEH, KOTOpasi CBEIIMBACTCS
c OOKOB B BUJI€ ABYX MaHTHHHBIX CKJIaloK. Mexmy
CKJIaZIKaMH ¥ TEJIOM OCTaéTCsl MAaHTHITHAS TIOJIOCTh, B
KOTOPYIO TIOMENIAeTCsl HOTa M KaOpBHl.

C OOKOB TeNo TMPHKPBIBAIOT CTBOPKH, HAa
CIMHHOM CTOPOHE TeJla OHU CBSI3aHBI MEXKAY COOOM
JIUTaMEHTOM.

bonpmmucTBo BuIoB cemeiictBa Uniodidae
nuTaercss neTputoM (72%) B MeHBIIEH CTENCHH
UCIIONIB3YeTCS JMaToOMed U 3elEHbIe BOJOPOCIH
(14%).

JIBycTBOpUaThlE MOJUIIOCKU B CBSI3U C OCOOBIM
CTPOCHHEM nux Tena OTHOCSTCS K
CreUaIM3UPOBAHHON rpyImme JKUBOTHBIX,
NPUCTIOCOOJIEHHBIX K THMTaHMWIO TP TTOMOIIH
JIOBOJILHO COBEPIIEHHOTO OT()MIBTPOBHIBAIOIIETO U
COPTHPYIOLIEr0  ammapara,  COCTOSIIEro W3
PECHHYHOTO MEXaHHM3Ma >aldp M OKOJOPOTOBBIX
JIOTIACTEN.

Pecanuneiii  ammapat  kxaOp  CHOCOOCTBYET
pa3leNieHHI0 TMHIIEBBIX YacTHI[ IO pa3MepaMm H
HanpasJIACT NUUICBYIO MacCy B IMUIICBLIC 60p03}1KI/I u
Jlanee K POTOBBIM JiomacTsM. PoTOBbIE JomacTu
CHAaOXXEHbl psJaMH  IIONEPEYHBIX OOpO3JI0K ¢
pECHMYKaMH, JBHUrasch K KOTOPHIM IHIIEBas Macca
MOTa/IaeT B POTOBOE OTBEPCTHE, a Oojiee KpYIHBIC
YacTHIBI, HE MPUTOIHBIC JUIS MUTAHMS, ITONANAI0T B
MaHTHIO. PecHMYKaMn MaHTHIHBIX KpaéB YaCTHIBI
coOMparoTCsl K OCHOBAHHWIO BBIBOAHOTO CH()OHA; IO
Mepe MPOJBIKCHUS OHH CKIICHBAIOTCS, YITIOTHAIOTCS
W B BHAE TaKk Ha3bIBAGMBIX ICEBIO(EKATHIH
BBIOPACHIBAIOTCS HAPYKY.

KonuuectBo BOJIB, IIPOITyCKaeMoe
MOJIUIFOCKaMH, MOXKET OBITh MCHbBIIC, YEM TO, KOTOPOC

OCBETJISICTCS UMH B PE3yJIbTaTe KOATYJISAINH B3BECEH,
BEIJICIISIEMOI B BOJTY CIIH3BIO.

OHAaKO OT M3MEHEHHS XHMHYECKOIO COCTaBa
Cpensl  3aBHCHUT  CHOCOOHOCTH  IBYCTBOPYATHIX
MOJLTIOCKOB MEHSTH MIEPUOTNIHOCTD u
MIPOAOIDKUTEIHHOCTD (PHIIBTPAIIHOHHON aKTHBHOCTH.
Taxoke MOJUTIOCKH MOTYT IEPHOIMYECKU 3aKPHIBATh
CTBOpKI/I paKOBI/IH nu B 3aBUCUMOCTHU oT
TPYAHOYYUTHIBAEMBIX DHJIOT€HHBIX (baxTopoB,
CBs3aHHBIX C HepI/IOJII/I‘lHOCTI)IO O6MeHHI)IX
mporieccoB. Ha  peaknmuio MOJUTFOCKOB, KpOME
TOKCHKAHTOB, OKa3bIBaCT BIMSHUE Psll (PAKTOpOB
BHelIHeH cpeasl. Hanbomnee cyrecTBeHHBIC U3 HUX -
TeMIepaTypa BOJBI, COICPKAHHE PACTBOPEHHOTO
KHCJIOPOAa, AaKTWBHAS pEeakius U KOJIHYECTBO
B3BEILICHHBIX BCIIIECTB.

OnTuManbHBIE TTApaMEeTPBl TECTHPYEMOW BOJIBI
HAaXomATCS B clemymomux mnpemenax: 12-25°C;
cojiep>kaHne pacTBOPEHHOTO KHUCIOPOIa - He HIDKE 4
mr Oo/m; pH B nipenenax ot 7,0 mo 8,5; comepkanue
B3BEIICHHBIX  BEIIECTB He Ooimee 3 M/
HccnemoBanusaMu YCTaHOBJICHO, 4TO pu
OJIATONPUATHBIX YCJIOBUAX KOJMYECTBO 0CO0CH ¢
3aKpBITBIMUA CTBOpPKaMM He IpeBblmaer 35% oT ux
obmiero umciaa. B cBI3M ¢ 3THM IOKa3areaeMm
TOKCHYHOCTH Cpebl (HAMYUS B BOJIC MOHOB MEJH,
KaaMusi, [WHKA, PTYTH, CBUHIA, OPTaHUYECKUX
coequaeHuit I1AB, Qopmanpnernga, ammmaka, n-
HUTpodeHona, SI-HapTona, aKTHBHOTO XJIOpa W psia
IPYTUX COENWHEHH) MOXET SBISATHCS YBEINUCHUE
OTHOCHTEJFHOTO YHCIIa MOJUTIOCKOB C OTKPBITHIMH
ctBopkamu 10 70% wu Oomee. Takum oOpaszom,
Pe3yNbTaTOM BHE3AITHOTO U3MEHEHUS YCIIOBUN CPEIbl
SABJIACTCA SaKpLITI/Ie CTBOpOK u OTCyTCTBI/Ie aKTHBHOﬁ
GUIbTPallid  y MOJUTFOCKOB, YTO TPUBOJUT K

CHIDKCHHMIO OYHMIICHUS BOJBI OT B3BEHICHHBIX
yactuu|2].
CynbdaTel MOTYT HW3MEHSATh OCMOTHYCCKHIMA

Oananc ouomemOpan. U3yuanocs snusiane CITAB Ha
CHOCOOHOCTh MOJUTIOCKOB OTKpPBIBaTh W 3aKpPHIBAThH
CTBOPKM pPAaKOBHHBL. lIpy mOMEIIeHHH pakKylieKk
Anadonta cygnea B BOOy C KOHIEHTpamuen
nmerepreHTa 10 Mr/ay Bcex MOJITFOCKOB TIpeobianano
MTOJTHOE 3aKpBITHE CTBOPOK B TCUCHHWH CYTOK. 3a 24
Yaca OMbITA y Ka)KJOr0 MOJUIIOCKAa OTMEYaloCh HE
Oojsee 2 - 3 HEMONHBIX OTKPBIBAHHMH, TOTYAC IXKE
CMCHABHINXCA 3aKPBITUEM CTBOPOK. He3naunrennHble
Kolu4yecTBa JerepreHra B Bome (2,5 m 1 wmr/im)
BbI3bIBAJIN IIOJIHOC 3aKpbITHE PaKOBHUHBI )44
MIPEKpalleHe JBUTaTeIbHON aKTUBHOCTH HE TOJIBKO
B OINBITHBIE CYTKHM, HO M B IIOCIEIYIONINE, KOrja
MOJUTIOCKM CHOBA IIOMELIAINCh B OOBIYHYIO BOY.
JUMTENBbHOCTh  TOCHENEHCTBHS  HAaXOAMJIAaCh B
3aBUCHMOCTH OT KOJW4YeCTBa jerepreHta. llpu
YBEIMUYCHNH KOJIMYECTBA IeTEPreHTa JUINTEIbHOCT U
WHTEHCHBHOCTb IIOCIIC/ICHICTBHUS BO3pacTaia.
Cunrernyeckne moromme cpencrsa (CMC) -
CMECH CIJIOKHOTO IOCTOSIHHOTO COCTaBa, BEHYyILHUE
KOMIIOHCHTBI B KOTOPBIX - IMMOBECPXHOCTHO aKTHBHBIC
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BemectBa (ITAB) cocraBmstor 15-30%. Tak ke B ux B HacTosmiee  BpeMs B ObITy W
COCTaB B  HEOONBIIMX  KOJWYECTBAX  BXOJIAT MIPOMBIIIICHHOCTH HIPOKO UCTIOJNIB3YIOTCS

coequaeHuss npupatonmme CMC  crenuduueckue
cBoiictBa. B cocraB CMC it cMSTrYeHUs BOJIBI
BXOIAT (ochopHO - KHCIBIE CONH, TakWe, Kak
TpuHATpuil Pocdar, Terpanupodocdat HaTPHS, a TaK
Ke cynbhar HATpUS W CHIMKAT HaTtpus. s
MpeI0TBPAIICHUS MTOBTOPHOTO OCaXKICHUS
3arpsi3HeHUI Ha TKaHH, 00aBISAIOT
KapOOKCHIIMETHIIIICIUTIONO3Y . Hnst ynydmenust
MeHoo0pa3oBaHUs - AJTKUJIOTIOAMU/IEI, st
MOBEBIIIEHHST  MOMoIIell  crmocodonoctu IIAB -
tukomudochar Hatpus. Tak xe B cocraB CMC
BXOJIST BEIIECTBA, MPHUIAIONINE MATKOCTh TKaHAM H
CHUMAIOIINE CTAaTHYSCKUE 3apsapl (YeTBepTHIHAS
CONIb 3aMEIIEHHOTO aMMOHHUS); TPHIAIOMINAE 3aIax
OTIOYIIKH; OTOEIHMBAIOLINE CpeicTBa - mepbopar

HaTpus (ONTHYECKWH OTOeNHMBaTeNlb) HW  TOMY
MoT00HBIE.

CMC MO>KHO TIOAPa3/ICIUTh Ha
MOPOIIKOOOpa3Hble, MacTooOpa3Hble, IKUJAKHE H
KYCKOBBIE.

B coctaB mopoikoo6pazaeix CMC BKITIOYAOT
aﬂKI/lﬂcyﬂb(baTbI; OKCHUITHUITMPOBAHHBIC CIIUPTHI,
aMH/JIbl; MbUIA TPUPOIHBIX U CHHTETHUECKUX )KUPHBIX
KHCIIOT; ATKMATAMHJIBI KUPHBIX KHCJIOT;
TKWICYITb(ATHI.

B cocraB mactooOpazmeix u xuakux CMC
BxoAaT ankmwicyibdaTel Cio-Ci3, Cyap(orToKCHIaThI
Ha cmuprax Cjo-Ci3 mw Cp;p-Ci4 Ha OCHOBe
HAaTypadbHBIX CIHMPTOB KaIIaJOTOBOTO JKHpa W
XJIOIIKOBOTO Macjla CHHTETHYECKHX MEPBUYHBIX H
BTOPUYHBIX CHUPTOB; AIKUIOIAMHIBI.

KyckoBeie CMC Bximo9aloT B ce0s MbLIa
MPUPOJHBIX M CHHTETHYECKMX OSKHUPHBIX KHCIOT;
IIPOU3BOJIHBIE Cy1b()OSIHTApHOM KHCIIOTHI;
BBICOKOOKCUATUITUPOBAHHBIE HaTypajibHbIE u
CHUHTETHYecKHe cupThl; aMmponutHble [TAB.

MeToauka 3KCIIEPUMEHTOB.

N3 roma B TON BO BCEX CTpaHax MHpa
HaOmromaercss yBenmmueHue mpomsBoiactBa CMC,
H3roToBIsIeMBIX Ha ocHOBE ITAB. IToMrMo dKOHOMUM
[EHHBIX MHUIIEBBIX JXKUpoB npuMmeHeHne CMC,
KOTOpBIE MOTYT OBITh MPHUTOTOBIICHBI C 3apaHee
3aJaHHLIMIA CBOMCTBAMH, 3HAYUTEJIHLHO IIOBBIIIAET
KauecTBO CTUPKH BCEX BUJIOB TKaHEH U o0yieryaeT Bce
MPOIIECChl, CBA3AHHBIE C YHWCTKOH TOMEIIECHUH,
MBITBEM MOCYIBI K TOMY OI00HOE.

HesnauurenbHoe coaep:kaHue B BOJIe BOJIOEMOB
[TAB (necsTbie oMM MI/JT) IPUBOAUT K 00pa30BaHUIO
HA WX [TOBEPXHOCTH IICHBI, YTO BHI3BIBACT HAPYIIICHHUE
KHCJIOPOJTHOTO pexuma BOJI0EMa, co3gaér
HEONaroNpHsTHRIC YCIIOBHS JJIST Pa3BUTHSA (QIIOPHI U
(hayHBI.

[Ipu HaTMYWH TIEHBI yXyIIIaeTCsI a3paus BOIHI,
BCJIEICTBHE Yero 3aMeIISTIOTCS TIPOIECCHI
CaMOOYMINEHUS W YTHETEHUS >KU3HEIEATEITbHOCTH
THJPOOHOHTOB.

cunTetndeckue Moronmme cpencrea (CMC). B cocras
komMmepueckux CMC OOBIYHO BXOIAT OJHA WIIH

Ooiee  TpPynm  CHHTETUYECKMX  MOBEPXHOCTHO-
AKTHBHBIX areHToB (CITAB), HECKOJIBKO
CBSI3BIBAIOIINX KOMITOHEHTOB, a TaKxKe

0TOEMBAIOIINE U TIPHJAOLIHE OJIeCK BELIECTBA.

CIIAB Haubosiee aKTHBHO JETPagupyiOT B
BOJlaX, OOraTbIX OPraHMKOM WM OaKTepHalbHO -
00ceMeHEHHBIX. Adpalys YCKOpSeT Jerpaaalfio
CIIAB.

Cas3pIBatoIne KOMITOHEHTBI MOTYT
B3auMojelicTBoBaTh ¢ uoHamu Ca®* u Mg,
NPUCYTCTBYIOIIMMHU B BUJE COJield B Bone (KECTKas
BOJIa), a TAK)KE B TBEPABIX 3arps3HEHUAX U TEKCTUIIC
Jns cMsardeHus BOIBI BBOIAT (POcHOPHOKHCIBIE
CONM, Takue, Kak moiudocdar, terpamupodocdar
HaTpus, TpuHaTpuiidochar, cyiabdar HATPUS H
cUIMKaT Hatpus. i nmperoTBpaleHus: IOBTOPHOTO
OCXICHHUS 3arpsA3HECHUN Ha TKaHb JJI00ABISIOT
KapOOKCUMETHIILICIIOILIORY.

OtGenuBarenu OKHCIISIOT OKpallleHHbIC
BEIlECTBA, IIOCIIe[HNE OBIBAlOT yalle JIydile
pacTBOPHMBI WJIM HE TaK CHIIBHO a/1cOPOMpPOBaHBI U
JIETKO  YAQISIOTCS, CIIEA0BAaTENbHO, OTOEINBaHKE
yIy4lIaeT BHEIIHUIN BUJ OUHICHHBIX peameToB[3].

CMC MOKHO MOJpa3EIUTh Ha
MMOPOIIKOOOpa3Hble, TacTOOOpasHble, JKUIAKUE W
KYCKOBBIE.

B cocraB mopomkoo6pazapix CMC BKIIOYAIOT
ankuicynbgarel Ciz - Cip; anKnnben3oncynbhonars,
OKCHATWIMPOBAHHBIE  CHHUPTHI,  aMHJIbl;  MBUIO
MNPUPOAHBIX M CHHTCTHYCCKHUX JKHUPHBIX KHCIIOT,
ANKWIOJNIAMHBI JKUPHBIX KHCIIOT; AJIKUICYIb(ATHI.

B cocraB mnacrooOpazueix u xuakux CMC
BXoAT ankuicynbgarsl Cio - C13 cynb(podTOKCHIIATEI
Ha couprax Cio - Ciz u Ci2 - Cis Ha OCHOBE
HaTypaJbHBIX CHHMPTOB KalIaJIOTOBOTO J>KHpa H
XJIONTKOBOTO Maclla, CHHTETHYECKHX IIEPBUYHBIX U
BTOPUYHBIX CIIHPTOB; AJTKHUIIOIAMHIBI.

Oxono 20% CMC pacxoxyerca Ha "nmerkymo"
CTHPKY BpPYYHYIO MAJIO3arps3HCHHBIX W3ACIHH W3
ToHKNX TkaHedl. CMC mms "merkoi" CTHPKH, BO-
MEPBBIX, HE JOJDKHBI OKa3bIBaTh Pa3Apakarollero
JIEHCTBUS Ha KOXKY PYK M CO37]aBaTh OOMJIBHOMN TIEHBI,
BO-BTOPbLIX, MJOJDKHBI XOpOINO OTCTHUPBIBATH IIPpU
Temnepatype Bosl 25-45°C.

Hecmotps Ha To, yTo HacTynmia snoxa CMC,
MBUIO €Ile He CJalo CBOMX IO3ULUI: ero
PEKOMEHYETCS] HCIOIb30BaThCS ISl PyYHOH CTHPKU
W3JIETMH U3 XJIOMYAaTOOYMa)KHBIX U JILHSAHBIX TKaHEH.

XO03sICTBEHHOE TBEPJOE MBIIO - 3TO CMECh
HaTPHEBBIX COJEH TPHPOAHBIX W CHHTETHUECKHX
JKUPHBIX KHCIOT. B 3aBucMMocTH 0T crocoba
nepepabOTKH  TBEPAOE  XO3SHCTBEHHOE  MBUIO
MOJpa3AeiAloT Ha MIWINPOBAHHOE (TIEpeTepToe Ha
BaJblax), cojaepkamee 72% HATPUEBBIX COJEH
JKHPHBIX KUCIIOT, U 00bIuHOE, comepkanue 60 u 70%
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HATPHUCBBIX COJICH KUPHBIX KHCIIOT.

[MunupoBaHHOE MBUIO MMEET CBETIO-XKEITHII
BeT; o0bIgHOE, conepikamiee 70% colei KUPHBIX
KHCJIOT, - OKCITBIHA M TEMHO-XKEITBIA, a MBLIO
coJeprKaiee 60% - TEMHO-KOPHUYHEBBIN
(mpuMeHseTcs, TIaBHBIM 00pa3oM, ISl TEXHUIECKUX
nenei). W3 TBepAOro XO3SMCTBEHHOTO  MblIa
MEXaHHYECKUM TIyTeM B HEOOJbHIMX 00beMax
W3rOTABJIMBAIOT MBLIBHBIC IOPOIIKH, TPaHYJIbI,
CTPYXKY.

Buonoruueckoe neiictBue CIIAB sBisercs
BaXHBIM MPEIMETOM  HUCCICIOBAaHHSA.  BOJbINOWM
WHTEpEC TMPEICTABISCT HW3YYCHUE MEXaHU3Ma,
KOTOpPBIN JIe)kUT B ocHOBe BiusHUA [IAB Ha xuBble
OpTaHWU3MBI, T. €. H3yYCHHE WUX JCUCTBUSA C
(hHU3HOTOTHYECKON ¥ OMOXUMHIYCSCKON TOUKH 3PCHUSL.
B HekoTophIx ciaydasx 3¢ ¢GeKT MOKeT HaOII0aaThCs
HETOCPeICTBeHHO Mo B3ammopeiictBuio [IAB co
cnenuduyecknmu 6enkamu. B npyrom ciydae - ero
MOKHO TIPOCIIEIUTH 110 U3MEHEHUSIM MOBEPXHOCTHOM
AKTUBHOCTH W  HEKOTOPBIX JPYTHX  CBOMCTB
OHMOJIOTMYECKUX JUCICPCHBIX CHUCTEM, BBI3BAHHBIM
ITAB.

[To panubiM  surepatypel, [TAB  o6nanator
OTHOCHTEJIbHO HU3KOM aKTUBHOCTBIO IS YEJI0BEKa U
TEIUIOKPOBHBIX KUBOTHBIX.

MO>KHO TPHHATH B Ka4eCTBE OOIIETO MpaBHIIa,
YTO HCHOHOICHHEIC BEIIECTBA HAUMEHEE TOKCUYHEI, a
KaTHOHAKTUBHBIE - caMmble TOKCHYHBIE.
AHVOHAKTHBHBIE BEIIECTBA II0 CBOEH TOKCHUYHOCTH
3aHAMAIOT MPOMEKYTOYHOE IIOJIOKCHHE MEXKITy
KaTHOHAKTUBHBIMM W HenoHoreHHbIMU ITAB. JIIso
JUTS TEIIOKPOBHBIX JKUBOTHBIX 1000 - 10300 mr/kr
(anuonHsIe), 3500 - 9650 Mr/Kr (HEHOHOTEHHBIE).

Toxcuueckoe Bo3naerictee CMC Ha >KMBOTHBIX
00yCIIOBJICHO COCTaBOM  MOIOIIUX CPEICTB H
KOMITO3HUIIUSIMU CMECEH.

ITAB - BemiecTBa, KOTOpPbIE IPU PACTBOPEHUU B
BOJIE NOHIKAIOT €€ MOBEPXHOCTHOE HATSIKEHHE Ha
TpaHUIIC ¢ BO3IYXOM, a TaK JKe Ha TPaHHIIC pa3Jeria C
JIPYTAMU TEJaMHU.

I[TAB - momsipHOE COENWHEHHE, COCTOAIICE W3
ruapohoOHOH u rApoGUIBHOM gacTeil.
TunpodunbHas 9acTe CIOCOOCTBYET pacTBOPEHHUIO
Mmonekyisl ITAB B Boze, a runpodoOHast - B Macie.

C mHavana XX Beka craad Bc€ OoJiblie
npuMeHsITh cuHTeTndeckue [TAB, panee momydaemblie
Ha OCHOBE HATYpaJIbHBIX XUPOB, a B HACTOSAIIEE
BpEMSI - U3 CHHTETUYECKOTO ChIPbS.

Brigensior gBa  Oonbmmx  kiacca IIAB,
pa3IMyarIUXcs  XapakTtepoMm  abcopOrmum U
MEXaHU3MOM CTAOMIIN3AI[UH JUCIIEPCHBIX CHCTEM.

K MIEPBOMY KJlaccy OTHOCST
HU3KOMOJICKYJSIpHBIE ~ COCAMHEHUS  AU(DUIBHOTO
XapakTepa, TO €CThb COCOWHEHUS, HWMCIOIINe
TUAPOGWIBHYIO «TOJNOBY» (OAHY WM HECKOIBKO
HenmoJsipHbIX rpymm, Hanpumep: -OH, -COOH, -
SO3H, -OSOsH, -COOMe, -NH2) u ruapodobHbIit
«XBOCT» (Kak MpaBuio, anu(aTHYSCKYIO IICIb,

MHOTJa BKJIIOYAIOMIYI0 W apOMaTHYECKyI0 TPYIITy).
ITo cBoemy npumenenuto [IAB nanHoro kinacca nensit
Ha CMauyuBaTeNlM, COJIOOMIN3ATOPHI, 3MYJIBraTopH,
MOIOIINE areHThl, IEHO00pa30BaTeNn U TaK Jajee.

I[lo XuMHYECKMM  CBOMCTBaM  (XapakTepy
THAPOQMIBHBIX TPYII) OHH  pa3felisaioTcs Ha
HOHOTECHHBIC U HEMOHOTeHHBIE. FIOHOTeHHBIE AEIATCS
Ha aHWOHAKTWUBHBIE W KaTWoHakTuBHbIe [IAB wu
amomutHbIe[4].

IToBepXHOCTHO aKTHBHBIEC BEIIECTBA.

l. HonoreHnsie

A) AHMOHAKTHBHBIE YUCTO aNnu(paTHIECKUE:

e C oxHOI TMAPOGUIBLHON IpyNIIoN Ha KOHIIE

MOJICKYJIBI;

e C opmHOH rHIPOQWIEHOW TpyHmoil B
cepelMHe MOJICKYJIbI;

e C HECKOJIBKAMHU THAPOQHIEHBIMA
IpyIIIaMu;

amidaTrieckue - [UKIIHYECKHE c

N30LUKINIECKAMHU M KOJIBIIEBBIMU CHCTEMAMHU:
® THAPUPOBAHHBIC ATKUIOEH30CYIb()OHATHI;
e anKwiHAQTAMHCYIb(POHATHI;
®  ANKWIOEH30CYIBL(OHATHI;
b) KarnonaktusHble yncTo anudaTuyeckue:
®  COJIM IIEPBUYHBIX aMHHOB;
® COJIM BTOPHYHBIX aMUHOB;
® COJIM TPETUYHBIX aMHUHOB;
e YETBEPTUYHBIC COJIM AMMOHUS;

AmudaTrdyeckne - IHUKIMYECKHE  COJH
NUPHIMHA.

B) Amdonutabie (ampoTepHbIe)

1. Hemonorenusie

e 4uCTO ann(aTuIecKue;
HOJIUTIIMLEPUHOBBIE S(HPDI;
TTOJIMATHIICHOBBIE (DU PBI )KUPHBIX CHHPTOB;
MOJIUATUIICHOBBIE S(UPBI )KUPHBIX KUCIIOT;

® TIOJIMPTUIICHOBBIE 3¢upbI JKHUPHBIX
MEpKaHTaHOB;

®  [OJIMATUIICHOBBIC 3(UPBI )KUPHBIX aMHUHOB;

® [IOJHMATUIICHOBEIE 3¢upEI JKHPHBIX
MIOJINAMHHOB;
Anmudarngeckne - LUKITMYECKHE

MONMUATIIICHOBBIE 3(upbl 3 ankmidenonos. Ko
BTOPOMY KJIaCCy OTHOCATCS BBICOKOMOJIEKYJISIPHbIE
COEIMHEHUS, B KOTOPBIX YePeayIOTCs THAPO(PUIBHEBIE

u rugpodoOHbIe TpYTIIBI PaBHOMEPHO
pacrpenenéHHble 10 BCeH JIMHE NOJIMMEPHOM LENu.
Or HUX cienyeT OTIINYATh

BbICOKOMOUIeKy sipHble [TAB, mocTpoeHHbIe U3 IBYX
WM TPEX OTPE3KOB, KAXKIBII M3 KOTOPHIX COCTOUT M3
THIPOQIIEHOTO WA  THAPOPOOHOTO OJOKOB -
MoOHOMepoB [5].

ITo BremHeMy Buay [TAB mpencraBmsroT coboi
[acThl, JKHIKOCTH WIM TBEPABIE MBUIOOOpa3HBIC
NPOIYKTHL, OEJIOro WM JKEITOBATOrO IBETa C
apoMaTHYECKUMU 3alaxaMu. Bce oHM cpaBHUTENBEHO
XOpOIIO  pacTBOPSIOTCS B BoAe, oOpasys B
ornpeenEHHBIX KOHLIEHTPALUSIX OomnbiIoe
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KOJINYECTBO IICHEI. InomnmaaarT B BOHOéMBI, TAC HU3MCHSAIOT CaHUTApPHO
B IICHEC Ha MOBCPXHOCTHU BO,Z[OéMa TUTUEHUYECKUNA PEKUM. HCO6XO,Z[I/IMOCTL yAaajieHusd

KOHUEeHTpupyroTcs camu [TAB, npyrue oprannyeckue
3arps3HEHUS, a TaK K€ MHKPOOPTaHU3MBI, B TOM
quCcIe MTOTOTEHHEIE, 49TO co3/maér
SMHUIEMHOIOTHIECKYI0 YIpo3y HACEJICHHIO IpH
pa3HECEHUH TIEHBI BETPOM.

Baxueiimumu  cBoiictBamu  TIAB  Tak ke
SBISIIOTCSL ~ CIIOCOOHOCTh K ajcopOIuMM  Ha
MOBEPXHOCTAX, CMauMBaHUIO, OMYJIbI'MPOBAaHHUIO U
comoOmnm3anuy  (TMOBBIIICHUIO  KOJUIOMIATBHOM
PacTBOPUMOCTH) APYTHUX, TUIOXO PACTBOPUMBIX B BOJIE
BEIIIECTB.

Moromue cBoiictBa I[IAB ymyumarorcs mpu
J0OABIICHUH K HUM psa APYTHX COSAMHEHU, YeM H
MONB3YIOTCS TpH M3roToBIeHuN CMC.

Jis  TUTHEHWYeCKOW TpakTUKH  OoIbImoe
3HaueHHWe wuMeeT crabmipHOCTE [IAB B  BOge.
OTtMeuaroT, uTo B oTian4dne oT MblI ITAB B 00miem
SABIISIFOTCA COCIUHCHUSAMU OTHOCHUTCIIBHO
ycroiiunBbiMA B Bome. OOHAKO CTaOMIIBHOCTH HX
HEOJMHAKOBAa M 3aBHCHUT HE TOJIBKO OT XapakTepa
BEIIECTB, HO W YCIOBHUM cCpeasl BOJOEMOB:
TeMIIepaTypbl, KOJIMUYECTBA PACTBOPEHHOIO B BOJE
KHCJIOPO/a, MPUCYTCTBUS MHUKPOGUIOPHI U TOMY
nozo6Hoe. l3BecTHO, YTO OOBIYHAs MHKpOdIIOpa
BOJABI W TIOYBBI  CIIOCOOHAa  WCIIONIL30BATh
cuntetnueckue IIAB B kadectBe numu. CKoOpocTb
TaKOTO pa3pyIICHHs BEIISCTB 3aBHCHT OT WX
MOJIEKYJISIPHOM CTPyKTypbl. BemiectBa ¢ mnpsimoit
ANKWIFHON IIETIbI0 B MOJIEKYJe, KaKk MpaBuiIo, Jierde
YCBaMBAIOTCS MHKPO(MIOPOii, YeM COCIOMHEHHUS C
Pa3BETBIEHHOM LIETIBIO.

AnnonHbsle 1 HenoHoreHHble [IAB oGmamaror
ropasao MCHEC BBIPpAKCHHBIM )IeﬁCTBPIeM Ha
MuUKpodIIopy, yeM kartrnoHHble [TAB.

K nenonorennsim I1AB oTHOCSTCS coeAMHEHUS
Pa3IMYHOrO CTPOEHMS, CaMylo OOJIBIIYIO TPYHILY
KOTOPBIX COCTABISIOT HPOAYKTHI IPUCOCAUHCHHS
OKCH JTWICHa K THAPOPOOHBIM OCHOBAHHSIM
(amkundeHonam, OKUPHBIM — CIIHPTAaM, JKHPHBIM
KHCJIOTaM, XHPHBIM aMHHAM W IPYTUM), a TaK Ke
TIPOU3BOIHBIC )KUPHBIX KUCIIOT, OKCH aJIKHJIAMUHOB.

Hewnonorennrie [IAB B BogHOM pacTBOpe HE
00pa3yloT MOHOB, PACTBOPHUMOCTH MX OOYCIIOBIICHA
(hyHKIIMOHATIFHBIMH TPYIIIAMHU, UMEIOIIMH CHIIBHOE
CPOJICTBO K BOJIE.

Henonorennsie [TAB ob6namator Haubosbliei
MEeHO000pa3yIoleil CHOCOOHOCTBIO.

Bospocuiee nmpumenenue HermoHoreHHbIX [TAB
CBSI3aHO C OBICTPBIM CHI)KEHHEM CTOMMOCTH UX
MOJTYYCHHUS ¥ PACIIUPSIFOIIUMUCS BO3MOKHOCTSIMH UX
WCTIONB30BaHUSI B pa3HBIX OOJNACTAX HAPOIHOTO
xo3siicTBa. B pe3ynprare WX INpPUMEHCHHS B
MIPOMBIIIJICHHOCTH, CTaJld BO3HUKATh 3aTPyIHCHHS
MIPU OYHCTKE MPOU3BOJCTBEHHBIX CTOYHBIX BOJ, TaK
Kak OHMOOYMCTKA C IOMOINBI0 AKTUBHOTO WIIa HE
Bcerqa okaseiBaerca 3¢ ¢extuBHOH.  IloaTomy
Henonorennrsie ITAB BMecTe CO CTOYHBIMH BOJAMM

HenoHOTeHHBIX [IAB w3 CTOWHBIX BOA TpeOyeT
pa3pabOTKN COOTBETCTBYIOIINX METOMOB U CPEIICTB.

PasBuTne  XMMHMYECKOH  MPOMBINUIEHHOCTH
00yCIIOBHIIO TPUMEHEHHE MHOTOUHCIICHHBIX BEIIECTB
B Pas’lM4HBIX OTPACIAX HApOJHOTO XO3sMCTBA.
[Iupokoe TpUMEHEHHE B  MHpPE  IOIYUHIO
MpOU3BOJCTBO cuHTeTHUecKux I[IAB u wmoromux
cpencts Ha ux ocHose. ITAB Hepeaxo HazbIBaroT
JnetepreHtaMi (0T JaTHHCKOTO cioBa deterge -
ounmare). JleTepreHTsl IIMPOKO HCIONB3YIOTCS B
pa3sIMUHBIX  OTPaciAX  HApOJHOIO  XO3sICTBa.
OcHOBHbIE OOBEKTHI IMPUMEHEHHS CBSI3aHBI C
HCTIOJBh30BaHUEM TeX (u3ndeckux cBoiictB [1AB,
KOTOpbIE OOYCIIaBIMBAIOT HX aJCOPOLMOHHYIO H
COIIOOMITI3AIIMOHHYIO CTIOCOOHOCTH.

OcHoBHEIM moTpeOuTeneM IIAB  sBisercs
TEKCTHUJIbHASI MIPOMBIIUICHHOCTh, OOJIBIION MPOLEHT
UX HuAET Ha OBITOBBIE HYXIB. B MPOM3BOJCTBE
CTPOUTENBHBIX MaTEPUAIOB OHU HCIIOJIB3YIOTCS, KaK
CBA3BIBAIOIIMI MaTepHal, Kak 3aMEHUTENIH IIpH
NpoM3BOACTBE  ayjedacTpa, a TaKk K€  Kak
CcTaOMIM3aToOpel IS [OYB. TIAB HaXoJsT
MIPUMEHEHHUE B MEUIIUHE.

CMmauuBaronias CHOCOOHOCTh HMX 00ycloBMIIa
INpPUMEHEHHE B KOCMETUYECKMX  KOMIIO3UIMAX.
Hammuame swmymerupyrommx cnocobOHocTeit I1AB
MIPUBEINIO K WX YMOTPeOJICHUIO B (hapMameBTHUECKOH
IOPOMBINUIEHHOCTH A1 HPHUTOTOBIEHHS BOIHBIX
3KCTPaKTOB, 3MYJIbCUN, OCHOBaHHUM JUIs1 Ma3€eil.

[TAB mmpoko TPUMEHSAIOTCS B KOKEBEHHOM,
MEXOBOH M OyMaKHOH MPOMBIIIIJICHHOCTH B Ka4eCTBE
KOMIIOHEHTOB MOJOIITIX CpEeZICTB Ui
o0e33apaXuBaHusl, B CEIbCKOM XO3SIMCTBE - IS
yiydiieHus: OU3NUECKUX CBONCTB YIOOpEHHMA, ISt

CTHUMYJISLIUU pocra CEJIbCKOXO03SIICTBEHHBIX
SKMBOTHBIX, B Ka4yecTBeE MHCEKTULIUIHEIX,
repOUIUIHBIX ¥ (DYHTUIMTHBIX OIPBICKUBAHUIA.

B MMUILEBOM MIPOMBIIIJIEHHOCTH ITAB
HCTIOTB3YIOTCS B Ka4yecTBe 3aMeUIATENER
OUepCTBEHHS  XJICOOOYIOYHBIX — WM3AEMHHA,  UIA

yIIydiieHnss (U3MYECKUX CBOHCTB KOHIUTEPCKHX
W3ETMH ¥ MOJIOYHBIX IIPOAYKTOB.

B HePTIHOMH NIPOMBIIIJIEHHOCTH OHM
YIOTPEOJISIOTCSI pu OypeHuH CKBXUH,
JIMAMYJIBTUPOBAHUN CHIPOW HE(TH, NMPH OMEpasIX
10 OYHMCTKE U TPAHCIIOPTHPOBKE.

B xuMuyeckoil  IPOMBINUIEHHOCTH  3TH
BEILIECTBA UCIIOJIb3YIOTCS B KAYECTBE CTAOMIIN3aTOPOB
BEILIECTB, o0Jaaromumx CIIOCOOHOCTBIO
JIeHaTypupoBaTh  OJKHM, BXOIIT B  COCTaB
MIEHOOOPa3yIoINX, MPOTUBOIIOXKAPHBIX CPEICTB H
MIPEAOTBPALIAIONINX TEHOOOPAa30BaHNE CPEACTB.

ITAB wucmons3yroTrcs B 00prbe ¢ 3armoTeBaHIEM
CTEKOJI W TPO3PAdYHBIX IIIACTMACC, VIS OYHCTKH
NPOMBIIICHHBIX ~ JBIMOB, B  HPUTOTOBICHUU
TUNOTPpa(UIECKUX KPacOK, YEPHMII IS MIAPUKOBBIX
py4Ye€K, IpU TNPOU3BOACTBE KHHOIUIEHOK U TOMY
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nozo0Hoe. pe3ynbrare  pacmana CIIAB, coleprKalux
[TAB, Bxomsmme B COCTaB OINpEACIEHHBIX OEH30JIbHOE KOJIBIIO, 00pa3yroTcsi (PEHOIBI.

MOIOIIIUX CPEJICTB, BHIOMPAIOT HCXOIS M3 YCIIOBHMA
WCTIOJB30BaHUS M THMA TIPEIoIaracMoil 00paboTKH.
AHHOHAKTHUBHBIC CHHTECTHICCKHC IIAB
MPUMEHSIOTCS  MPEUMYIIECTBEHHO B OBITOBBIX
MOIOIIHNX CPEACTBAX, KATHOHAKTHBHBIE TPHUMEHSFOTCSI
B Ka4eCTBe JC3MHPUIMPYIOMHX cpecTB[6].

MOXHO MNpennoIOXHUTh, YTO HE TOJBKO
orpensHele Tpynnel CMC M HMX KOMIIOHEHTHI,
OKa3bIBAIOT ryouTensHOe JeiicTBue Ha
rUAPOOUOHTOB, HO elle OONBIIYyI0 ONACHOCTb
IPECTABISAIOT CMECH BELIECTB.

CBeneHus B JIHMTEpaType O MeXaHU3Max

B3aUMO/ICHCTBUS PA3IMYHBIX MOIOIINX CPEACTB U UX
KOMITOHEHTOB ~ OTCYTCTBYIOT, = HO,  IIOCKOJIBbKY,
BBE/ICHHE JOMOJHUTEIBHOTO KOMIIOHEHTA B COCTaB
CMC pe3ko U3MEHSET ero CBOWCTBA, NPUYEM, ITH
CBOIMCTBa HMHOT/A )K€ HEBO3MOXKHO IIPEIICKa3aTh,
MOXXHO  TIPEAINOJOXKHUTh, Kakoe MHoroobpasue
BapUaHTOB M KOMOWHAITMOHHBIX B3aHMOICHCTBHIA
BO3MOXHO MECKY MOIOIIIUMU CPCACTBAMMU.

CITIAB nmpenactaBisioT co0o0il  OOmIUpHYIO
IpyHIly COEOUHEHWMM, pa3iu4HbIX II0  CBOEH
CTPYKTYpE, OTHOCSILIUXCSI K Pa3HbIM KjaccaM. OTH
BEIIECTBA  CIIOCOOHBI  ajacopOMpoBaThCcs  Ha
MOBEPXHOCTH pazzena (a3 W MOHMKATh BCIEICTBUE
3TOr0 IIOBEPXHOCTHYIO SHEPTHI0 (IIOBEPXHOCTHOE
HaTsOKeHHe). B 3aBHCHMOCTH  OT  CBOIACTB,
nposiBisieMeix CITAB mpu pactBopeHMH B Boze, UX
JEeNSIT Ha AaHUOHAKTHUBHBIC BEIIECTBA (aKTUBHOM
YacThl0  SIBIAETCA ~ AQHWUOH),  KaTHOHAKTHBHBIC
(aKTUBHOM 4YaCThIO MOJIEKYJ SIBIISIETCS KaTHOH),
aM(l)OJ'II/ITHBIe N HEMOHOI'CHHBIC, KOTOPBIC COBCEM HE

HOHU3UPYIOTCSL.

'naBHBIMM  (pakTOpamMu  TOHIDKEHUS  HMX
KOHLIEHTPaLlUU SIBJISIFOTCSL NIPOLIECCHL
OMOXUMUYECKOTO OKUCJICHHS, copouus
B3BELICHHBIMU BELLECTBAMU u JIOHHBIMU
OTJIOJKCHUSAMH. Crenenb OMOXMMUYECKOTO

okucinenuss CITAB 3aBUCHT OT HX XHUMHYECKOTO
CTPOEHUS U YCIOBUN OKPYKAIOIIEH CpeJIbl.

C TOBBIIICHHEM COJCPXKAHWS B3BEIICHHBIX
BEIIIECTB M 3HAYUTEIbHBIM KOHTAKTOM BOJTHON MacCHI
C IOHHBIMH OTJOXCHHSMH CKOPOCTh CHIDKCHHS
koHneHTpanun CITIAB B Bosie 0OBIYHO MOBBIIIAETCS
3a c4eT copoumu u coocaxaeHus. [Ipu 3HaUNTETHPHOM
HakoruieHun CIIAB B JOHHBIX OTJIOXKEHHUSAX B
a9pOOHBIX  YCIOBHSIX  MPOUCXOJUT  OKHCICHHE
MUKpoGIopoil moHHOrO Wia. B ciydyae aHa3poOHBIX
ycnosuid, CITAB, MOryT HakamauBaTbcs B JOHHBIX
OTJIOXKEHUAX u CTaHOBUTHCSA HCTOYHHUKOM
BTOPUYHOTO 3arPs3HEHUS BOJOCMA.

MaxcumanbsHable KomudecTa kucnopoza (BIIK),
norpebnsemble 1 mr/am®  pasmuuneix  ITAB
xomneonercs ot 0 mo 1,6 mr/ame. [Ipu GnoxummIIecKOM

B nosepxnocTHbix Bogax CIIAB Haxoastcs B
pacTBOpEHHOM U COpPOMPOBaHHOM COCTOSHHH, a
TakKe B IOBEPXHOCTHOW TUIEHKE BOIBI BOIHOTO
00BeKTA.

Ilomagass B Bomoemsl u BomoToku, CIIAB
OKa3bIBalOT 3HAUUTENBHOE BIMSHHE Ha UX (PHU3UKO-
OHMOJIOrMYECKOE COCTOSIHUE, YXY/IIIas KHCIOPOIHBIH
peXUM W OpPTraHOJICITUYECKHE  CBOWCTBA, U
COXpaHSIOTCS TaM JIOJAroe Bpemsi, Tak Kak
pasnararoTcsi oueHb MeUIeHHO. OTpHllaTelbHBIM, C
TUTMEHUYECKOM TOUYKM 3peHus, cBoiictBom IIAB

SIBJISIETCS HX BBICOKas meHooOpasyromas
ciocoobnocts. Xorst CIIAB  He  sBisroTrcs
BBICOKOTOKCHYHBIMU BeIlleCTBaMHU, HMEIOTCS

CBEJCHHS O KOCBEHHOM WX BO3ICHCTBHHM Ha
runpobuonToB. [Ipu koHmeHTpammsx 5-15 Mr/am3
pHIOBI  TEPSIOT CIM3UCTBIA TIOKPOB, MpH Ooee
BBICOKHUX KOHICHTpauAXx MOXKET HaGHIOI[aTBCH
KpOBOTEUEHHE 5Ka0p.

Jng  TurHeHM4eckodl  mpakTUKH  OoJbIoe
3HaYeHHe wuMeeT crabwibHOCTh [IAB B BOZE.
CHuxeHue KOHIIEHTpaluu JIETEPTEHTOB
OTPENIEISICTCS] KOMILICKCOM (PU3HKO-TeorpadynuecKux
YCIIOBHIA  BOJOEMOB, XapakTEpOM BOJOOOMCHA,
(PU3NYECKUMHU CBOMCTBAMH M XUMHUYECKAM COCTAaBOM

BOIBI, (DUBMKO-XUMHYECKUMH  CBOMCTBAMH |
XUMHUYECKON CTPYKTYpOH caMux [TAB.
buoxumuueckuili  pacmaxy  AETEPreHTOB -  3TO

CJIOKHBIA, MHOTOCTaIUNHBIA IPOLECC, B KOTOPOM
KaXaas CTaaus KaTaJu3upyercs COOCTBEHHBIMH

depmentamu.  OKHMCIEHHE  AETEPreHTOB  IOJ
BIMSHUEM (DEPMEHTOB AaKTHBHOTO HJa OOBIYHO
HAayMHAETCd C KOHEYHOH METUJIBHOW TIPYIIIbI

aNKWIbHOW Lenu, y aHuoHHbIX [IAB - HauOonee
yIaJIeHHOW OoT cyinb(aTHOM wuiaM cyabpoHATHOM
TpYMIIBL. Oxucnenue METHJIbHON TpyIIH,
sBISIFOIeecs] Haubojiee TPYAHBIM OSTAallOM B IENH
omoxumudeckoro pacmaga I[IAB, HaumHaercs c
OKHCJIEHHsI ~KOHEYHOTO  aroMa  yIiaepoja, «C
oOpazoBaHuEeM THIPOTIEPEKUCH MyTeM
MIPUCOEIMHEHNS KHCIOpOoJa. 3aTeM THIPOIEPEKNCH
MPEBpaIlaloTCs B CIUPT, AIBACTHI W Jajnee B
KapOOHOBYIO KHCIIOTY, KOTOpas, B CBOIO O4YEpeib
[OJBEPTAETCS B OKHCIIEHHIO [7].

O6pazyrmasicss B mporecce B - OKHUCICHUS
YKCyCHast KHCIIOTa JIETKO HCIOJIB3YEeTCs
MHUKPOOPraHU3MaMH B Ka4eCTBE UCTOUHUKA SHEPTUH,
OKUCIISACH A0 YIVIEKUCHOTH! ¥ Boasl. Ilpu aTom ITAB
C 4YeTHbIM YHCIOM AaTOMOB B aJKUIBHOM Iiemny,
AQHAJOI'MYHO NPUPOJIHBIM KapOOHOBBIM KHCJIOTaM,
OKHCIIAIOTCS ObICTpee, YeM COCIMHEHHS C HEUETHBIM
YUCIOM aTOMOB yriepozxa. Ilocime 3aBepieHUs
OKHCJICHUSI JIKUIIBHBIX LIETIel B TAKUX COEANHEHUSIX,
KaK ANKMITOCH30IICY T ()OHATHI, HaYAHACTCS

okucneann  CIIAB, oOpasyrorcs — pa3in4HBEIC pacuierieHre 6eH30JIbHOTO KOJbIa ¢ 00pa3oBaHNEM
IPOMEXYTOYHbIE IPOAYKTHl pacraja: CIHPTHL, B IIpoLiecce psiia IOCIeOBATEeNbHBIX PEaKIHUil B -
AIBJACTUABI, OPraHUYCCKHUE KHCJIOTBI W Jp. B KeTO&HHHHHOBOﬁ KHUCJIOTHI, KoTopas TAKXKC
I
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nojaBepraercsa B - okucieHuio. [Ipouecc okucineHus
aHuoHHbIX [IAB pe3ko 3aropmakuBaercs IpH
HAIMYAA B AKWIBHOM [ENM YETBEPTHYHOTO aToMa
yriepoga WM TPH TPHUCOSAWHCHUHA OCH30JIHHOTO
KOJIBIIa K  aJKWIBHOM IHEemd C  ITOMOIIBIO
YeTBePTHYHOTO aTtoMa yriepoma. OTCyTcTBHE Y
YETBEPTHYHOTO aToMa YTJIEpoAa aToMa BOIOpoJa
MPETSITCTBYET MPOTEKAaHUIO B - OKWCIeHHs. Pacrmaz
ANKHIOCH30JICYIb()OHATOB MPUOCTAHABIMBACTCS, KaK
TOJIBKO TIPOIECC JOXOIUT JI0 YETBEPTUYHOIO aroMma
yraepoja. I1oaToMy Kk OHOXHMMHUYECKOMY OKHCIICHHIO
HauOonee YCTOMUYMBBI alKWIOCH30JICYNIb(OHATEI, Y
KOTOPBIX YeTBEPTUYHBIA aTOM yIiiepoja HaXOIUTCS B
KOHLIE aJKWJIbHOW LENU MpU OTCYTCTBHM JAPYroro
OTKPHITOTO  KOHI[A.  DBHOXWMHYECKHWA  pacman
HernoHOoTeHHBIX ITAB Takke 3aBHCHUT OT IUIMHBI H
CTETICHU Pa3BETBJICHUS ANKIIBHON IETH U OT [THHBI
MMOJIMATHJICHTIINKOJICBONH  IICITH. Hewnonorennsie
COEQUHEHNS C [UTMHON aIKMIIBHOM LIENA MeHee 6 - 7
aTOMOB YIJIepoJia pacmajaroTcsl OHOXUMHUYECKH
MeaneHHo. Hanbomnee moiaHo 1 OBICTPO pa3pymIaroTcs
COEJIMHEHUSI, MOJYyYCHHbIE HAa OCHOBE HOPMAbHBIX
MEPBUYHBIX ¥ BTOPHYHBIX CIIUPTOB, AIKIJILHAS IICTh
KOTOPBIX COJIEPXKUT Oojiee 7 aroMoOB yriepoja, a
MOJIMATUIIEHIINKOIEBas - He Oonee 10 - 12 momeit
OKHCH JTHIICHA.

Jonst MPOBECHUS SKCIIEPUMEHTA B
na0opaTOpPHBIX ~ YCIOBHAX  HANPaBJICHHOTO  Ha
W3yYCHHE 3aBUCHMOCTH HM3MCHEHHS  CKOPOCTH
(unpTpanuu BOJIBI TIPECHOBOIHBIMH

JIBYCTBOPYATHIMH MOJUTIOCKAMH OT BHJIa TOKCHKAHTA,
HE00X0ANMO:

3amnoIHNTb COCYZIBI OTCTOSIHHON
BOJIONPOBOAHOM Bomoil 10 MeTku 1 n1. IIpUroToBUTH
B3BeCh TOHKOJIUCIIEPCHOTO Mela /I KaKJ0ro cocyaa
B koHuenrpauumu 300  wmr/n.  OnpenenuTsb
MepBOHAYAILHYI0O MYTHOCTb pacTBOpa B KaxXJIOM
cocyae (KOHIIGHTpanusi Mena BO B3BECH IIO
nokazanussM POK Oyner oTauyarhCcst OT HABECKU B
300 mr/m, Tak Kak HanOoJee KPyIHbIE YacTUIIBI MeJa
OpicTpo ocematoT Ha AHO). i 3TOTrO, TIIATETHHO
IepeMeIaB B3BECh B COCYylZle, OTOOpaTbh B KIOBETY
npoOy BOABI W3 LEHTPATBHOW 4YacTH cocylga C
MTOMOIIBIO CTEKIISTHHON TpyOKH u
npokonopumeTpruposath ¢€ Ha DOKe (Eo).

PaccuutaTh cKOpOCTh GuibTpanuu 1o popmye
Buinunamcena:

F=V(InCo - In Ct-A)t

rne F- 00béM  Bompl  MpOQUIBTPOBaHHON
MOJUIIOCKAMH B €IUHHUIYy BpeMeHH (CKOpPOCTb
¢upTpannu (Mn/49)), V- 006EM Boasl B cocyae (1000
i), Co- wnavanpHas (B MOMEHT BpeMeHH 17)
KoHIeHTpanusi B3Becu (Mmr/m), Ct- koHeuHas (B
MOMEHT BpeMeHH lo) KOHIIeHTpaIis B3BecH (Mr/i), t-
MPOJIOJDKUTENBLHOCTD OMBITA B Yacax, A - OMpaBKa Ha
HeOuonoruieckoe ocefanue B cocyae Ne 1, paBHas
pa3HocTH Jorapu(MOB KOHILEHTpalMii B MOMEHTHI

BpeMeHH 1y 1 {2 B cocyme 0e3 MOJUTIOCKa, IeNéHHas Ha
Bpewms t.

3akJ0ueHue.

ITo maHHBIM wHccenoBaHUS B J1aOOPATOPHBIX
ycrnoBmsix (Ha Moinmockax Anadonta cygnea) um B
YCIIOBUSIX €CTECTBEHHOTO BOZOEMa (Ha MOJUIFOCKAX
Unio pictorum), MOJy4YeHBI OaHHBIC O JICHCTBHUU
xnopdeHonoB B koHuenrpaumsix 1,10 u 20 mr/mn. Io
JIAHHOW METOJAMKE OIpeeniach (QUIbTPalOHHAS
CHOCOOHOCTh TEpJIOBUI] B HOpMe M mocie 48 -
4acoBOI0 BO3JEHUCTBHMS HAa HUX JAUMETHICYJIb(Ua,
(eHONMa, mMUporauIoNa, THAPOXUHOHA, PE30pLHMHA U
nmupokarexuna (0,01  wmr/m). DOkcno3umuio B
TOKCHYECKHX PacTBOPAX MPOU3BOAMIN B AKBapUyMax
o0séMomM 10 11, Kyna momentany mo 2 - 3 MOJITFOCKa;
TOKCHYECKHE PACTBOPHI TOTOBIIINCH HA PEYHON BOJIE.
Bcero nocrasieHo 150 ombIToB.

Wzydenne ckopoctu ¢uiasTpanmu 0e33y00K
MOKa3ajo, 4TO B HOPME MOJUIIOCKH (HIBTPOBAIH
Boly co ckopocthio 825,0 + 190,3 wmun/yac.
MoIrocKH, TOMEIIEHHbIE B TOKCUYECKUE PACTBOPBI
Pa3MuHBIX XJIOP(EHOJIOB 3aMETHO CHHXKAJIH CBOIO
(GUIBTPALIMOHHYIO aKTHBHOCTh. Tak, TpUXJIOpP(EHO
B KOHLEHTpauuu | MI/I  CHWXKanm mpolecc
¢unpTpanuu Ha 61,5%, nuxnaopdenon Ha 72,4%, HO
HauOoIbIICe YrHETEeHHE OroUIbTpaun
MIPOMCXOIMIIO TIPH BO3JCHCTBHU MapaxyopgeHoia:
IIPU TOH K€ KOHILEHTPAIMK (QHIBTpanusl CHU3WIIACH
1o 210,4 mn/gac u cocrasmsina 24,0% ot koHTpoITs[ 8].

IIpn yBenmuueHMN KOHIEHTPAIUM TOKCHKAHTOB
mo 10 Mr/m mpomcxogmio HanmbHeWIee yTHETEHHE
(UIBTPAMOHHON AKTUBHOCTH MOJUIFOCKOB. [ - u
TPUXJIOP(EHONBI  TOYTH  OAMHAKOBO  CHWXKAIIU
CKOpPOCTh  (pMJIBTpalM, KOTOpas COCTaBiisula B
JaHHoM citydae 215,3 m 217,8 min/uac. Mosuttocku
NOMEIIEHHBIE B pacTBOp  HapaxiyiopdeHoina
KoHUeHTparuu 10 Mr/n, uMenn MHHHAMAaJIbHYIO
¢unbTpaMoHHYI0 akTUBHOCTH - 105,0 mu/gac, 4ro
cocraBuiIo Bcero 12,0% oT KoHTpos.

YBenuueHne KOHIEHTpanuu XJIOp(EHOIOB 10
20 Mr/m He TPUBOAMIIO K JajdbHEUIIEMYy CHIDKCHHIO
¢unpTpanuu 6e33y00K. BO3MOXXHO TPEAIION0XKHUTS,
YTO MAaKCHMAJIbHOE COKpaIleHHe (QIIbTPannOHHON
aKTHBHOCTH MOJUTIOCKOB IIPOUCXOIMT y’KE€ Ha MaJbIX
KOHLEHTpALMsIX ~ XJIOP(EHONIOB, a  yBEIM4YECHHUE
COJICp)KaHMsl TOKCHUKaHTa B pAacTBOPE BBI3bIBAET
TaKyI0 K€ KapTHHY CHYKeHHUs! OMOpUIbTpaIu, Kak u
IIPU MEHBIINX KOHLEHTpausx[9].

Takum o0pazom, cpenu N3YYECHHBIX
xJ10pdeH0I0B HanboIIbIIIee YyTHETAIOIIEeE NEHCTBHE Ha
(bUIBTPALMOHHYIO AKTHBHOCTb MOJUTIOCKOB
OKa3bIBAI  MOHOXJIOP(EHONIBI, a Cpean HUX
HaMOONBIIAM TOKCHYecKnM d3(ddekTom obmaman
napaxyiopgpeHo.

Bmusane — mumermncynspuma (JMC) B
koHmentpamusax 0,005 wu 0,05 w™r/m Tak ke
BBIPAQ3WJIOCh B  IOAABICHWH  (HUIBTPALUOHHON

AKTUBHOCTHU MOJIJIFOCKOB.
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Ckopoctb ¢unbTpanuu non BiusHueM JIMC
CHM3WIACh IO  CPaBHEHHWIO C  KOHTpPOJEM
cooTBeTcTBeHHO Ha 24,1 1 49,2%.

B menmoM cpenu M30IMPOBAHHOTO  BIMSHHA
OTIENBHBIX (PCHOJIOB HAWOONBIINM yTHETAIOUIIM
spdpexToM Ha (QUIBTPAMOHHYIO CIIOCOOHOCTB
nepyoBur; obnmaganu mupokarexud (0,01 wmr/m) u
JIMC (0,05 wmr/m), xoTopble MOYTH B JBa pasa
YMEHBIIIAIM KOHTpOJIbHEIE mapameTpbl (P < 0,05).

bonpmioli  pa3dpoc  AaHHBIX ~ HE  MO3BOJIMII
CTaTUCTUUECKH TOATBEPAUTh U3MEHEHHUS IMoCie
BO3€UCTBUS JpyTUX TOKCHKAHTOB, XOTS
NpoMCXOIIee  YXyIIIEHHE  (HIbTPALMOHHOM

CIIOCOOHOCTH MOJUTIOCKOB  SIBJISIETCSI  OYEBH/IHBIM.
Pa3bpoc 1aHHBIX, BEPOSITHO, CBA3aH C TEM, YTO B peKe
M3MEHSIACh TeMIiepaTypa Boabl, pH, konebanuch Tak
JKe aTMoc(epHOe NaBICHHWE W IIOTOIHBIC YCIOBHAL.
BnustHne 3tHX (akTOpoB B MAHHOM CiIydae HeE
yuuTbiBagochk. Ho Kak cka3aHO BbIIIE TeMIEpaTypa U
pH cpenpl sBASIOTCS TaKUMH ke aOMOTHYECKHMHU
(dakTopamu, BIMSIONMMH Ha (QUIBTPAHOHHYIO
AKTUBHOCTh MOJIJTFOCKOB.

Kpome BrustHuSt peHOIIOB Ha (DUITBTPAIIMOHHYIO
AKTHBHOCTb MOJLTIOCKOB ObLI0 U3y4YEHO
KoMOnHMpoBaHHOe Bo3neiicTBre JMC c BemecTBoM
(heHONIBHOTO psila B 9KBUMOJISIPHBIX COOTHOIICHHSX
Ha ypoHe IIJIK. KomOuHammm TOKCHKAaHTOB He

OpUBOIMIM K cymMMamuu  3¢GQeKToB  OT
COCTAaBJISFOLITNX KOMITAaHEHTOB, HO "
AQHTArOHUCTUYECKOT0 OEHCTBUS TIPH 3TOM HE

HaOIrogamochk. B 1menoM Bo3meicTBHE KOMOWHALMIA
BEILIECTB YTHETAJIO NPOLeCcC (PUIBTPAIIN MOJUTIOCKOB
IIPUMEPHO B Te€X K€ Pa3Mepax, YTO M OTIAENbHBIE
komnoHeHTel. [locine  BospeiictBus JMC wu
MUPOrajiioia CKOpOCTh (puibTparuu cocraBuna 75%
0T KOHTposibHOrO ypoBHs, JIMC u ruapoxuHoHa -

61,7%, IMC wu d¢enona - 55,0%, JIMC wu
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(axTopoB.

TakuMm 00pa3om, aHaATN3 JAHHBIX TTOKa3all, YTO
U3  pAacCMOTPEHHBIX  BEIIECTB  HAHOOJBIIMM
VIHETAOIUM ~ JeWCTBUEM  Ha  (QuiIbTpauuio

niepaoBuiel oomagam JJMC u mMUpOKaTeXwH, a MpH
COYCTAaHMU TOKCHKAHTOB - koMOuHammm JIMC c
pe3opuuHOM U upokaTexuHom|[ 10].
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1 TOKCHYECKHE BEIECTBA.
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THIPOXMHOHA, pE30pIHMHAa M NHPOKAaTeXWHa Ha
(GUITBTPALMOHHYIO AKTUBHOCTH MOJUTIOCKOB, KOTOPBIE
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CO3JAHUE PABHBIX BO3MOXKHOCTEMH JJIs1 OBYYAIOIIUXCS KAK I''TABHBII ITPUHITUIT
HNHKJIIO3UBHOI'O OBPA3OBAHUA

Annomayusa. B OaunHoU cmamve agmopbi npeocmasunu  pe3yibmamsl UCCIe008aHUS  NPObeMbl
UHKTIO3U6H020 0bpazoeanusi 8 Pecnybnuxe Kazaxcman. H3yuue ucmopuio éonpoca, agmopbvi 8bl@eiu OCHOGHbLE
NPUHYURBL UHKTIO3UBHO20 00pazosanusi. IIpu 300poebsi n03601UNA AGMOPAM HPUUMU K 0OO0CHOBAHHBIM 6bI600AM O
MOM, YMo 00y4as CmyoOeHmo8 ¢ paccCMOmpeHUul 60NPOCO8 CMAHOBNICHUS U PA3GUMUSL UHKTTIO3UBHO20 00PA308aHUSL
6 Kazaxcmane, aemop nooemunucb coOCMEEHHLIM ONBIMOM pabomvl ¢ OOYUAIOWUMUCHE — C  O0COOBIMU
obpazogamenvubiMu  nompeoHocmsmu. Paboma co cmyoemmamu ¢ 0SPAHUYEHHBIMU — 803MONCHOCHIAMU
02PAHUYEHHBIMU BO3MOJICHOCHIAMY, Mbl — MOJCEM BOCHUMbIBAMb 6 HUX  CHpeMieHue K HpABCMEEeHHOCHU,
MUROCepoulo, 61azopoocmay.

Knrwuesvle cnoea. pasnbie  803MOJCHOCMU,  OZPAHUYEHHBIE — BOZMOJCHOCMU  300p08bs,  0CoDble
0bpazosamenbHble NOMPEOHOCMU, UHKIIO3UBHOE 00pa306anue, be3bapvbepHas cpedd, COYUanIbHO-NCUXOI0SUYECKAs
aoanmayusl.
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Beenenne VHUBEpCUTETa, K y4eOHBIM MarepuaiaMm, B
B Hacrosmiee BpeMs OJHOM M3 aKTyaJlbHBIX MaKkCHMaJlbHO  yno6HOM (Qopmare oOecrneyuTh
HpO6J‘IeM COBPEMCHHOI'O 06pa30BaHI/I$I Ha MHPOBOM JAOCTYITHOCTb K JICKIOUAM, TCCTaM M DSK3aMCHaM,
YPOBHC ABJISICTCA HWHKIIHO3UBHOC O6pa30BaHI/Ie KakK moCcpeaACTBOM HUHTCTpallun CTYACHTOB C
onHa u3  ¢opM  oOydyeHHs  CTyIJEHTOB C OrpaHHYEHHBIMU BO3MOKHOCTAMHU K
OrPaHUYEHHBIMH BO3MOXKHOCTAMH. 00pa3oBarebHOMYy MPOLIECCY  CO3[aTh B BYy3e
WHKIII03MBHOE 00OpasoBaHUe - 3TO O0ydyeHue YCJIOBUsL  JUIS  TIOBBIIEHHUs YPOBHs JOCTYIHOCTH

CTYZCHTOB C HEOOJBIIUMH HApYIICHMSMH U
OTKJIOHEHUSIMU B  Pa3BUTHH B LelsiX  Ux
COLIMANIN3aLUU U obneryeHus ITPOLIECCOB

HUHTETPAllil COBMECTHO CO 3/10pPOBBIMH CTYJICHTaMHU.

[IpoOnembl  MHKIIO3MBHOTO 00pa3oBaHUs B
3apyOexxHBIX cTpaHax Oeper Hadano ¢ 1970 rozna, aB
90 romax CIHA wu ctpansl EBpombl MONTHOCTBEIO
BHEJIPWIIM 3Ty IIpOrpaMMy B CBoei moiutuke. B
Hamen pecryOnuke NpoOIeMbl Pa3BUTHS CHCTEMBI
MHKJIIO3UBHOTO 00pa30BaHMs HAIILIN CBOE OTPAKEHUE
B o¢unuaisHOM AoKyMmeHTe «[ocymapcTBeHHas
mporpamMMa pa3BUTHS oOpa3oBaHus B PeciryOnmke
Kazaxcran nHa 2010-2020 roapsn».

B  yHuBepcureTax, TA€  OCYNIECTBISAETCA
WHKJIIO3UBHOE 00pa3oBaHKE, CTYACHTHI MOJIydYaroT
BO3MOXKHOCTh TOJYy4aTh 3HAHUSA O IIpaBax YeIOBEKa,
TaK Kak OHM y4aTcs BBICTPauBaTh B3aMMOOTHOIIEHUS
JpyT C Ipyrom, No3HaBaTh ce0s M OKPY)KaIOIIUX,
MIPUHUMATD Ce0s TAKUMH, KaKUEe OHU €CTh.

WHKmo3uBHOE, WIIH BKIIIOYEHHOE 00pa30BaHMUeE -
TEpPMHH, HCIIONBb3YEMBIH Ul ONWCAaHUsS IIpolecca
oOyueHHst AeTeli ¢ OCOOBIMH TOTPEOHOCTSMH B
00meoOpa3oBaTeNbHBIX ~ IOKOJIAX. [ JIaBHBIM |
BR)XHBIM aCIIEKTOM HWHKJIIO3UBHOTO 00pa30BaHUS
SBISIETCSI MCKIIIOYEHHE BCAYECKOW AMCKPUMHMHALNU
oIl ¢ 0COOBIMH MOTPEOHOCTSMH.

Ha cerognsamHuii JeHb B paMKax MOJIIEPKKH
MHKJTIO3UBHOTO 00pa3oBaHUS MO ONpeAETIeHHBIM
IpUYMHAM B HAIlleM YHHUBEPCUTETE  IOJy4aroT
o0pa3oBaHUE CTYJCHTBHI, WMEIOLIME OTKJIOHEHHS B
YMCTBEHHOM  Pa3BUTHH b0  3aJepiKKy
NCUXUYECKOr0 Pa3BUTHs. Y KaXJIOro CTyJACHTa €CTb
CBOM OCOOCHHOCTH B TIOJYYEHHH OOpa30BaHMS.
Hanpumep, ypoBeHb TIPOIECCOB AMOIMOHAIBHOTO U
NICUXWYECKOTO TO3HAHUSA Y KaXAOro CTyACHTa
Ppa3HbIil.

3akJ0ueHue.

Tapasckuil pernoHaIbHBIM YHUBEPCUTET UMEHU
M.X.lynata peanusyeT UHKIIO3UBHOE 00pa3oBaHHE
¢ 2016 roma. Ilo mHHMIMaTHBe PYKOBOJCTBA
YHUBEPCHUTETA Uit o0y4yeHWs TpaxaaH C
OTpaHMYECHHBIMH BO3MOXHOCTSIMH, OOECHEYEHUS X
COLIMANBHOM  ajanTanuy,  peaau3alud  IpaB
HOCIEeIHUX CO3/laH  CHelUaIbHBII «Uentp
MICUXOJIOTHYECKOM afanTanud K HHKIIO3UBHOMY
00pa30BaHUIOY.

OcHOBHasi 1iesib  JICATENBHOCTH IIGHTpa -
o0ecreunTs WHINBHIYAIBHOE CONPOBOXKICHUE H
OpPTaHU30BaTh BCIIOMOTATENBHBIE MPOTPAMMBI IS
CTY[EHTOB C OTPAaHHYECHHBIMH BO3MOKHOCTSAMHU:
JIOCTYIl K CIELMAIBHOW JIMTEPATYpPE, BXOA B 3[aHUS

0o0pazoBaHus AJIsl YKa3aHHOM rpyMIbl 00y4atonmxcs.

Takum oOpa3om, Hamieii OCHOBHOH IEJbIO
ABJISICTCS IIOBBIIIICHUEC YpOBH:A COLIMAJIBHOI'O
COMMKEHUST  CTYJACHTOB  C  OTPaHMYCHHBIMH
BO3MOXKHOCTSIMHU T10 CO3/[aHUIO JOCTYITHOTO (hopmara
CTYAGHTOB K Yy4YeOHBIM MaTepHaiaMm, JICKIHsM,
obecrieueHnsT  JTOCTYIMHOCTH  CIAa4d  TECTOB |
9K3aMEHOB, JOCTYIHOCTh BXOJa B  3JIaHUA
YHHUBEpCHUTETA.

B memsix 03HaKOMITCHHSI ¢ IIEHTPOM COTPYIHHUKH
OpPTaHM30BAIN KPYTJIBI CTON IS CTYAEHTOB C

OTPaHWYCHHBIMH  BO3MOXHOCTsIMH. Ha mgaHHOM
MEpPOPNPUATUH  MPUCYTCTBOBAIIU JUPEKTOP
OHOIMOTEYHO-MH(POPMAITHOHHOTO [EeHTpa
I'K.MpxanoBa, 3aMeCcTUTEIb AUPEKTOpa oduca
peructparopa K.K.TacxkypekoBa, COTpPYJIHUK
A JlatsimoBa, KOTOpBIE pacckazanu

MPUCYTCTBYIOIIUM O BUJAX OKa3aHUSA YCIyT JUIs
CTYJICHTOB C OTPaHUYCHHBIMH BO3MOXXHOCTSMH,
OTBETWJIM HAa BOIPOCHI. BBUT MPOBEACH Ompoc cpeau
CTYICHTOB, BBIABICHBI WX moTpeOHOCTH U
TpeOOBaHMUs, a TaKXKe N30paH PyKOBOAUTEINH TPYIIIIHL
[NostBEiach BOSMOXKHOCTE [UISL CTYJICHTOB IONy4aTh
IICUXOJIOTHYECKYI0 IIOMOIIb M  OPTaHU30BHIBATH
pasIUYHBIE MEpONPHUATHS B IIEHTPE, KOTOPBIH
CHAOXCH CIIeUAIBHBIM 000PYIOBaHHEM.

COTpyIHUKH IIEHTPA CO3[aJId CICIHAaTbHbIN
KaTajor MPOU3BEACHUH, CO3MaHHBIX pykaMu
TBOp‘ieCKI/IX CTy}ICHTOB, J'IIO6)IIJ_U/IX JXNU3Hb nu
MPUHUMAIOIIUX aKTUBHOE YYaCTHE B OOIICCTBCHHOM
pabore.

B Hactosmee
(YHKIHOHHUPYET nonoxenne  «IIlcuxomoro-
regarornyecKkast TOIIepKKa HMHKJIFO3UBHOT'O
00pa3oBaHUs», BBIIBICHBI OOBEKTHI OOBEAMHEHUS
CTYICHTOB C OTPAaHWYCHHBIMHA BO3MOXKHOCTSIMH B
0011e00pa3oBaTeIEHOM LeHTpe, pa3paboraHo
MOJIOKEHHE O IICHTPE TMOMISPKKH CTYJIEHTOB C
OTPaHMYCHHBIMM BO3MOXKHOCTSIMH. EjkerogHo B
YHHUBEPCHUTETE MIPOBOIATCS KypCBI T
npenojaBaTeseil, BeAyluX 3aHsATUs B rpynnax, rjae
00yJaroTcst CTYJCHTBI c OI'PaHUYEHHBIMU
BO3MOKHOCTSIMH M CJICJTAHBI 3alPOChl HA KHHTH IO
HMHKJIFO3UBHOMY 00pa30BaHUIO.

Ienpr0 KypcoB SIBISECTCS TMOBBIIICHUE YPOBHS
3HaHUI MperoiaBaTeNied  BBICIINX — YUEOHBIX
3aBeJlcHHH B cepe MHKIIO3MBHOTO OOpa30BaHUS U
CO3/IaHUE YCIOBHW JUIA BHEOPEHUS METOAOB H
CPEeICTB HWHKIIO3UBHOTO 0Opa30BaHUS B YCIOBUAX
By30B. [locpencTBOM TpeHHHTOB OBLTH PACCMOTPEHBI
IIyTH Pa3BUTHA HCKPEHHWX OTHOIICHWH BO BpeMs
y4e0HOro ImpoIecca MEXIY MPEMoaaBaTe/isiMU U

BpeMst B  YHHBEPCHUTETE
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CTyACHTAaMU C OrpaHUYCHHBIMU BO3MOXKHOCTSIMMU. 0C06}.>Ie HOTpeﬁHOCTI/I. HOCpC,Z[CTBOM HUHKIIKO3UBHOT'O
CHyIHaTeHﬂM, OKOHYHUBIINM KYpPCBI, BPYYCHDbI HaIlpaBJICHUS aejarcs BCE BO3MOXHOC JIIsL
ClIIeuaJIbHbIC CepTI/I(bI/IKaTLI. HUroroseiii OIIpocC, JOCTUXCHUSA JAE€TbMHU C OrpaHNU4YCHHbBIMU
HPOBEIEHHbBIM B KOHLIE KYPCOB, IPOAEMOHCTPUPOBAI BO3MOJKHOCTAMU ~ YCIIEXOB B 00y4eHuH, (GOopMUpys

Pe3yIBTaTUBHOCTH NIEITETLHOCTH
BO3JICHCTBUE, OKa3aHHOE Ha CIyluaTeleH.
TlogpiTOXKKMBaAs CKa3aHHOE, XOYETCS OTMETHUTH
clenyroliee: YYUThIBas MOTPEOHOCTH BCeX HeTel
HOCpCI[CTBOM HUHKJIIFO3UBHOI'O 06yquI/151 B
YHUBEPCUTETE, MOXKHO pa3BuBaTh o0
00pa3oBaTeIbHBIN mporecc, o0ecrneYnBaroIInii
MOJydeHHE  OOpa3oBaHUSA  JICTHMH, WUMCIONIUMH

meHTpa u
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Introduction processes, introduction of multimedia applications are
In educational institutions of the world, creative being put into practice. In the new concept (in which
technologies of informatization of educational concept) of education until 2030 adopted by
[ ]
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international organizations and developed countries
[1], education is recognized as the main driving force
of development and an important activity leading to
the goals of sustainable development. In world and
scientific research work, scientific research is being
carried out on the provision of electronic resources of
the intellectual sphere, on the production of
information technologies on engineering and architect
technologies, on the creation of Revit, AutoCAD,
3DSMax planning software tools on the computer.
Extensive use of virtual educational technologies,
electronic  textbooks,  multimedia  electronic
educational complexes in the educational process and
provision of innovative knowledge to students in the
fields of activity, continuous improvement of
professional skills and qualifications, qualified in the
process of managing the educational process using
multimedia programs and modern production, special
attention is paid to scientific research [5].

In recent years, our republic has rapidly
developed the process of creating multimedia
applications, e-textbooks intended for teaching on the
basis of computer technologies, visual materials in
technical higher education institutions, improving the
content of creating multimedia applications and
existing education. normative bases of teaching
methodology and technologies are being created.
Over the past years, comprehensive measures have
been implemented to create a modern architectural
image, accelerate construction in urban and rural
settlements in our country, and effective mechanisms
of state management have been introduced in the field
of construction [2]. As a result, the pedagogical
possibilities of future specialists in the field of
architecture will be expanded by using computer
technologies.

The data collection has been present in the
segment of day education for centuries and preserves

the historical tradition of the listener's learning.
Against the background of these laws, by the end of
the last century, the second side of the educational
process began to manifest itself, and it is growing
rapidly - as a result of the transfer of knowledge to
people, to educational institutions, the educational
process is transferred from classrooms to classrooms.
led to the emergence of the possibility of remote
organization outside, and this prompted the
development of multimedia [12].

Multimedia competence of teachers, that is,
literacy and multimedia communications, ensures
technical and software compatibility in digitization of
any information society [7].

To date, it is believed that we should pay special
attention to the digital literacy of teachers in order to
improve the teaching methods, not limited to the need
to develop the digital competence of students [10].
"The teacher's ability to collect virtual technologies
can be developed:

theoretical knowledge, modern information
technologies and "resources of use". competence - the
teacher's ability to use virtual technology. This
definition indicates the necessary knowledge and
professional-pedagogical skills in the work of a
teacher. That is, the teacher's virtual technology
competence is represented by the components
designed to work with information corresponding to
the systems. [6] Content, design and size of
multimedia applications "Information technologies in
construction” created for technical higher education
institutions (150 points) by experts consisting of 10
specialists independent work and outside the
educational process, evaluated in special scientific
seminars. The average arithmetic of experts'
evaluations of multimedia applications "Information
technologies in construction” is expressed in the
following table (table 1) [5].

Table 1. Results of evaluation of multimedia applications **Information technologies in construction™.

Ne Evaluation criteria Maximum score Average score FRETETY
to the evaluation results
Content of multimedia applications (maximum score — 100 points)
1.1. | Compliance of multimedia applications with State 10 9,8
educational standards
1.2. | Compatibility of multimedia applications with an 10 9,2
approved or existing curriculum
1.3. | Compatibility of topics in multimedia applications 10 9,8
with the lesson time in the curriculum
1.4. | Ensuring the sequence and coherence of topics 10 9,2
1.5. | Embedding the ideas of national independence in 10 8,4
the content of multimedia applications
1.6. | Scientifically correct presentation of materials 10 9,2
when covering topics
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1.7. | The modernity and interestingness of the method 10 9,2
of presentation of educational materials in
multimedia applications
1.8 | Conformity of knowledge to the age and level of 10 8
knowledge of students
1.9 | Adequacy of exercises, tasks and practical 10 9
exercises in lessons
1.10 | Multimedia applications teach students to work 10 9,2
independently on the subject
design and size of multimedia applications (maximum score - 50 points)
2.1. | The number of illustrations, its adequacy to cover 10 9,2
the lessons
2.2. | The quality of the illustrations, the attractiveness, 10 9,2
the appropriate use of colors
2.3. | The combination of text and illustrations 10 9,4
2.4. | Stylistic consistency in the design and thematic 10 9,4
placement of multimedia application materials
(main title, topic title, illustrations, topic
paragraphs, questions, exercises, practical
exercises, etc.)
2.5. | The correct selection of fonts and the correct 10 9,4
spacing between lines
Total (points): 150 137,6

Based on the average arithmetic of the results of
the evaluation of experts, the multimedia electronic
textbook "Information Technologies in Construction”
received a total maximum score of 137.6 points out of
150 (91.7% of the maximum score).

Now, in Samarkand State university of
Architecture and Construction, Jizzakh Polytechnic
Institute and Karshi Institute of Engineering and
Economy undergraduate education areas,
"Information Technologies in Construction”, which

have been designated as an experimental field, test the
extent to which multimedia applications meet modern
requirements for software creation and harmony of
content, design and form of multimedia applications.
we present the results. The results for software
creation are presented in Table 2, and for the content,
design and form of the e-textbook in Table 3 (the
arithmetic mean of the evaluation results is included
in the tables).

Table 2. Analysis of the main criteria for creating software

S Quality level (in %)
Ne Criteria A?f;ll)ab”'ty Sifat darajasi
(% da)

1. Student registration module + 100%
2. Ability to work in a computer class, on a local network + 100%
3. Administrator module - -
4, Theoretical knowledge module + 86%
5. Practical knowledge module + 84%
6. Availability of test-control assignments + 94%
7. Availability of reference system + 85%
8. Information about the author + 96%
9. a guide to working with multimedia applications + 95%

Average quality level: 82,2%
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Table 3. Analysis of criteria for the harmony of the content, design and form of the electronic textbook

Ne Criteria Availability (+/-) Quality level (in %)
1. Texts + 96%
2. Photo illustrations + 88%
3. Animations + 88%
4. Laboratory work + 72%
5. Audio fragments + 64%
6. Video fragments + 64%
7. Issues + 46%
8. Dictionaries + 88%
9. Additional information + 90%
Average quality level: 70,5%

It was found that on average, 82.2% of the
electronic textbook meets the criteria for creating
software, and 72.2% meets the criteria for the
harmony of the content, design and form of the
electronic textbook.

The multimedia electronic  textbook
"Information technologies in construction™ can be
used in the educational process of other technical
higher education institutions of our republic.

The results of numerical data obtained from
experimental work were analyzed, summarized and
mathematical-statistical analysis was carried out in
order to check its reliability. We will consider these
calculations in the next stages of the work.

Analysis and effectiveness of pilot studies.

Before introducing electronic textbooks created
on the basis of modern information technology tools
to higher education institutions, it is necessary to
determine the methods of its use and the level of
efficiency. Because today, when the number of
electronic textbooks is increasing rapidly, it is
necessary to understand that it is suitable for the
educational process and has practical value.

The multimedia textbook not only facilitates the
student's learning, but also increases his interest in
science, activates the learning process, and ensures the
assimilation of new knowledge. Multimedia systems
require a certain amount of technical tools and
hardware, it may be necessary to use programs for
editing photo fragments or multimedia programs,
which in turn can take up a lot of computer memory
and limit the workflow [9].

The use of multimedia resources is an important
rule of theory and research, which is (perception),
data, research and knowledge gathered from the
environment[8].

The levels of students’ mastery of science
through electronic textbooks were determined by
comparing the levels of learning from traditional
textbooks. With the help of electronic textbooks, the
deeper mastering of educational material, directing
students to independent work on themselves and

conducting creative research largely depends on its
scientificity and method of use. A properly used e-
textbook will help students to increase their
knowledge and become competent specialists in their
future professional activities.

Comparative research methodology was used in
the study to achieve the research objectives.

The mathematical-statistical method was used to
analyze the results of the pedagogical experiment.
Experimental work was conducted in order to
determine the level of effectiveness of the multimedia
application in teaching "Information technologies in
construction" in all undergraduate educational areas of
Samarkand State university of Architecture and
Construction in Samarkand, Jizzakh Polytechnic
Institute in Jizzash, and Karshi Institute of
Engineering and Economy in Karshi. In the course of
the experiment, it became clear that e-textbooks not
only provide information technology in construction,
but also deep mastery of all subjects, easy solving of
issues related to the topics in the process of traditional
and distance education.

Forms of control are selected by departments
according to the characteristics of a particular
specialty and the scope of the educational process. In
particular, colloquium or oral survey, laboratory
work, software product, test forms are recommended.

Mathematical statistics methods were used to
process the results of the experimental work.
Experimental work was carried out to students of
Samarkand State university of Architecture and
Construction in Samarkand, Jizzakh Polytechnic
Institute in Jizzash, and Karshi Institute of
Engineering and Economy in Karshi in order to
determine whether it is effective to adopt the subject
"Information Technologies in Construction™ as a basis
for teaching on the basis of a multimedia application.
went In order to calculate the results of the
experimental work and compare the mastery levels of
the experimental and control groups, the average
value of the students' grades was calculated in the
following table (see Table 4):
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Table 4. The number of 1st-year students who participated in the experiment and their performance
indicators
Grades obtained by students of the experimental and control groups
Experimental group Control group
5
Ne z —- g _ g
E|E./ 5| 38| = E.0l 5| 8| =
& | =381 E E | 8 81 £ € | B
IS S
> >
< c
Samarkand State Architecture and Construction university
1 | 96 24 38 32 2 98 12 27 53 6
2 1 96 24 40 32 0 98 12 29 53
Average 96 24 39 32 1 98 12 28 53 5
Jizzakh Polytechnic Institute
1 | 94 23 39 31 1 92 11 26 48
2 1 94 23 37 33 1 92 11 28 46
Average 94 23 |38 32 1 92 11 27 47
Karshi Engineering Economics Institute
1 | 84 23 33 26 2 86 11 28 40 7
2 1 84 23 |35 24 2 86 11 30 40
Average 84 23 |34 25 2 86 11 29 40 6
General 274 70 111 89 4 276 34 84 140 18

The general indicators of the control and
experimental groups at the beginning of the
experiment are as follows (see Table 5).

Table 5.
Groups (at the beginning of the Number of Levels of mastery
experiment) students High Medium Low
Experimental group 272 30 81 163
Control group 274 29 82 165
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At the beginning of the experiment
300
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100
; |
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Number of
students High Middle
M Experimental group 272 30 81 163
B Control group 274 29 82 165
B Experimental group  ® Control group
Figure 1. Learning dynamics of 1st year students.
The general indicators of the control and
experimental groups at the end of the experiment are as
follows (see Table 6).
Table 6.
Number of Levels of mastery
Classes students
High Medium Low
Experience class 272 75 110 87
Control class 274 32 83 159
We will conduct a mathematical-statistical We take the evaluation results in the

analysis of the received numerical data based on the

Student-Fisher criterion. samples,

experimental and control groups as the 1st and 2nd
respectively,

and have the following
variation series (see Table 7):

Table 7. Evaluation results in experimental and control groups

Selection 1
. X High Medium Low Total
Experimental group number
n; 75 110 87 n=272
Selection 2
Yi Excellent Good Satisfactory Total
Control group number
m; 32 83 159 m=274

We create the dynamics of acquisition in these selections (see Figure 2):
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At the beginning of the experiment
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Number of
students
M Experimental group 272
M Control group 274

B Experimental group
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30 81 163
29 82 165

B Control group

Figure 2. Learning dynamics of first-year students.

The graphs recorded in the figure show that the
appropriate mean values for these samples also satisfy
the conditions X > Y.

In order to calculate the results of the
experimental work and compare the mastery levels of
the experimental and control groups, the average
value of the students' grades was calculated according
to the following formula.

=—Zm

where Xx; is the absorptlon mdex as a result of the
control, and it takes values such as 3, 4, 5. the number
of repetitions of grades received in the process of
mastering. n; is the number of students participating in
experimental work.

Data were examined using descriptive statistics
such as mean, standard deviation and regression

We calculate them based on the following
formula:

1 1
Xz—ZniXi=—(75-5+111-4+88-3)=

(375 + 444 + 264) = 1083 3,952
274, T 274

}7=_Zniyi=—(32-5+84-4+160-3)=

976
e (160 +336 +480) = o ~ 3,536

So, the average mastery in the experimental
group is greater than in the control group: X > Y.

We calculate the coefficients of dispersion for
both experimental and control groups. Based on this,
we calculate the initial, sample variances [4]:

75(5 —3,901)% + 111(4 — 3,901) + 88(3 — 3,901)? _

analysis [11].
_ini'(xi_x)z _
= — =

i=1

274 -1

75-1,2+111-0,009 + 880,811

273

= 0,594

4 =\ 2
D _ij(y]-—Y) _
m m—-1

j=1
32(5 — 3,485)% + 84(4 — 3,485) + 160(3 — 3,485)? _

276 — 1
32-2,29+84-0,27 + 160 0,24

275

From these results, we find the mean squared
deviations:

0,594 = 0,771

T, =
T, = +/0,482 = 0,694

= 0,482

Based on these, we calculate the variation
indicators for both experimental and control groups:

5 =077 51951
nTX 3,952
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If we take the significance level of the statistical
sign as a = 0,0012, then the critical point for
statistics from the Laplace function table is t,,

The table for determining the critical point t,,, for
statistics from the Laplace function table is as follows
(see Table 8).

Table 8.
tKH q)(tKH) tKH (D(tKH) tKH (D(tKH) tKH (D(tKH)
0,00 0,000 0,33 0,1293 0,66 0,2454 0,99 0,3389
0,01 0,0040 0,34 0,1331 0,67 0,2486 1,00 0,3413
1,36 0,4131 1,67 0,4525 1,98 0,4761 3 0,4987

We determine from the equation: t,, = 3 If we
find reliable deviations from this estimate:

A=t Dn_3 0,195_3 0,195_0107
n— “KH \/H_ ,—274_ 16,5 - Y
is equal to, and in the control group:
A=t Dy 3 0,196 3 0,196 1,24
mT M V276 16,6 16,6
= 0,087

is equal to. If we find a confidence interval for the
experimental class from the results found:
X o 22 < o SX 4ty 02
3,952 -0,107 < a, < 3,952 4+ 0,107
3,845 < a, < 4,060
Confidence interval for control class:

D -
Y=t =<0y <Y+t
vm ™~ 7

_m

vVm

3,536 — 0,087 < a,, < 3,536 + 0,087
3,45 < a, < 3,63

Their geometric representation is as follows:

[

38 40

a, (Wi
34 36

So, with a significance level of « = 0,0012, it
can be said that the average grade in the experimental
group is higher than the average grade in the control
group.

Based on the above results, we calculate the
quality indicators of the experimental work. We know
X ~3952 Y =~3536 §,~0,594 6§, ~0,482.
From this, the teaching efficiency indicator is
determined as follows:

:@_5”

=1125>1

osh
m

and we calculate the level of knowledge with the
following formula:
Koy =(X=0,)-(Y-9,)=0,47>0
From the obtained results, it can be seen that the
evaluation criterion of teaching effectiveness is
greater than 1, and the evaluation criterion of the level
of knowledge is greater than 0. It is known that the

performance of the experimental group is higher than
that of the control group.

We calculate these mastery indicators in
percentages:
X Y
3 100%—3—- 100% =
3,952 — 3,536
— s 100% = 0,1386 - 100% = 13,86%

Research results.

From the above calculations, it can be seen that
the performance of the experimental group increased
by 13.86% compared to that of the control group. So,
it is clear from the results of the experiment that the
students of the Samarkand State university of
Architecture and  Construction, the Jizzakh
Polytechnic Institute in the city of Jizzash, and the
Karshi Institute of Engineering Economics in the city
of Karshi have achieved good results by teaching the
subject "Information Technologies in Construction™
on the basis of a multimedia application.

Based on the statistical analysis, it can be said
that the test method of using multimedia applications
used in the experimental groups is effective, and the
test-test analysis provides a basis for its popularization
on the scale of our republic.

Conclusions

When testing multimedia applications from the
subject "Information technologies in construction”
created for technical higher education institutions, it
was taken into account to what extent it meets the
following criteria; the presence of a student
registration module; the possibility of working on a
local network in a computer class; availability of the
administrator module; availability of theoretical
knowledge module; existence of practical knowledge
module; availability of test control assignments;
availability of reference system; availability of
information about the authors; the existence of a
manual on working with multimedia applications and
the methods of organizing pedagogical experiments
aimed at determining and evaluating the effectiveness
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of multimedia applications "Information technologies
in construction™ were determined.

When evaluating the content, design and form of
created multimedia applications, the following
information was taken into account: texts, photo
illustrations, animations, laboratory works, audio
fragments, video fragments, problems, dictionaries,
additional information were checked. . Mathematical
statistical methods were used to determine the
effectiveness of multimedia applications "Information
technologies in construction”. After conducting the
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Introduction to naming them. It is not for nothing that the ancient

The world of butterflies living on earth is Romans followed the continuous development cycle
amazing and diverse. The ancient Romans believed of butterflies and made it a symbol of immortality [1].
that these amazing creatures of nature were separated The branch of entomology that studies
from plants or arose from flowers, and they relied on Lepidoptera is called Lepidopterology.
legends to name them. Therefore, especially among Lepidopterology comes from the Greek words lepis -
the names of day butterflies, you can find the names scales, pteron - wing, logos - science, study.
of heroes and gods of ancient mythology: Apollo, Butterflies live in almost all landscapes. They
Phoebus, Laertes, Cypris, Mnemosyne. The famous even have the ability to adapt to desert environments
Swedish scientist Karl Linnaeus, one of the founders where life seems impossible. Currently, there are more
of the science of classification of living organisms, than 140,000 species of moths on earth, of which
also studied butterflies and made a great contribution about 8,000 species have been studied in the

[ ]
Philadelphia, USA 236 D Clarivate

Ana lytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:a_xusanov75@adu.uz
mailto:begijonovamahmuda@gmail.com
mailto:saidatillayeva37@gmail.com
mailto:Suyunboyeva03@adu.uz
http://s-o-i.org/1.1/TAS-04-132-26
https://dx.doi.org/10.15863/TAS.2024.04.132.26

ISRA (Indiay  =6.317 SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582  PHHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: ¢ (australia) =0564  ESJI(KZ)  =8.771 1Bl (India) = 4.260
JIF =1500 SJIF (Morocco) =7.184  OAJI (USA) =0.350

Commonwealth of Independent States, and more than
1,500 species have been studied in Uzbekistan. The
genus of moths is divided into 3 subfamilies. They are
suborders of jaws, demersals, and supersuckers. These
suborders are divided into 100 to 200 families. Many
species are protected as an important piece of nature
that gives aesthetic pleasure (for example, Papilio
machaon, Parnassius apollo) [4,5].

8 families, 27 species belonging to 25 genera, 2
families, 16 species belonging to 14 genera, 3
families, 5 species belonging to 4 genera are
distributed in rapeseed plant. Populations of Oncocera
semirubella, Chrysodeixis chalcites, which are
recorded for the first time in the entomofauna of the
Fergana Valley, and Evergestis frumentalis,
Evergestis extimalis, which are recorded for the first
time in the entomofauna of Uzbekistan, are currently
expanding.

The population of Carcharodus alceae, Colias
erate, Polyommatus icarus napaea, which has an
active trophic relationship with food plants, is
considered one of the species in need of protection
[2,7].

MATERIALS AND METHODS.

Research area.

Researches was carried out in plains, hills and
mountain regions of the southeastern regions of
Khojaabad and neighboring regions of Andijan in the
2021-2023 (spring-summer-autumn season) The
climate of the places is strictly continental. Average

1 Hawartan
I
Namangan

annual temperature is 13.1°C. In July, the average
temperature is 26.7°C, the highest temperature is
45°C. The average temperature in January is -3.5°C,
the lowest temperature is -26°C. Annual rainfall is
218-330 mm.

Researches were conducted at the “White Stork”
fishery of Khojaabad district, at the sports
rehabilitation camp located in the village of
Karnaychi, in the reservoirs around the Shrine of
Imam Ata, and around the lakes at the foot of Imam
Ata Mountain.

Materials.

In order to study the fauna and distribution of
Lepidoptera distributed in Khojaabad and its border
areas, an expeditionary route (Dedyukhin style) was
used to collect biomaterials. A GPS navigator was
used to obtain daily, study location data for process
recording. Collection of samples (using an
entomological trap) was carried out on the banks of
water bodies, ditches, lakes, ditches and cultivated
fields. The collection of materials was carried out in
the summer-autumn seasons of 2022-2023 (from the
second half of June).

In order to identify the types of stilts, including
the scientific literature related to the field, as well as
in  their  systematic  analysis, the site
https://www.gbif.org/ was consulted [3]. The location
coordinates of the materials collected for research
were determined using the cartographic service of the
"Google map" program.

South-eastern regions of Andijan
Figure-1. Map of sample collection areas from the southeastern regions of Andijan A. (Overview of
southeastern areas of Andijan, B. Sample collection areas in Khojaabad district).
1. (40°32'54"N 72°36'34"E), 2. (40°36'44"N 72°43'57"E), 3.(40°32'52"N 72° 36'37"E), 4. (40°32'47"N
72°36'32"E), 5. (40°32'49"N 72°36'39"E), 6. (40° 32'39"N 72°36'50"E), 7. (40°32'34"N 72°36'19"E), 8.
(40°3227"N 72°36'34"E ), 9. (40°32'50"N 72°36'30"E), 10. (40°32'46"N 72°37'17"E), 11. (40°32'24"N
72°37'08"E), 12. (40°32'42"N 72°37'26"E).

RESULT AND DISCUSSION.
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According to the results of the taxonomic
analysis of the fauna of pterosaurs distributed in
Khojaabad and its border areas, it was found that they

consist of 1 suborder, 6 families, 10 genera, and 12

species (Table-1).

Table-1. Lepidoptera fauna distributed in the eastern part of Andijan.

Uzbek name of the

English name of the

Ne Latin name of the species . .

species species

Category — Lepidoptera
Family-Pieridae (Duponchel, 1835)
Avlod-Pieris (D. Don)

1. Pieris brassicae(Linnaeus, 1758) Karam kapalagi Cabbage butterfly
2. Pieris rapae(Linnaeus, 1758) Sholg’om kapalagi Turnipbutterfly
3. Pieris chloridice(Hiibner, 1813) Belyanka xlorid Lesser Bath white

Genus Colias (Fabricius, 1807)

4, | Colias erate(Esper, 1805)

| Sariq cho’l kapalagi

| Eastern pale cloudy yellow

Family-Lycaenidae (Swainson, 1820)

Genus Polyommatus (Latreille, 1804)

5. | Polyommatus Icarus(Rottemburg, 1775)

| Ikar ko’k kapalagi

| Common blue butterfly

Genus-Praephilotes (Forster, 1938)

6. | Praephilotes anthracias(Christoph, 1877)

| Ko’k burchakli

|

Genus Aricia (Robineau-Desvoidy, 1830)

7. | Aricia agestis(Denis & Schiffermiiller) 1775

| Golubyanka jigarrang

| Brown Argus

Family-Nymphalidae (Rafinesque, 1815)

Generation-Vanessa (Fabricius, 1807)

8. Vanessa cardui(Linnaeus 1758) SuShqopmaS ot Painted lady
apalagi
Genus Hyponephele (Muschamp, 1915)
9. | Hyponephele interposita(Erschoff, 1874) | Lo’li kuya | Gypsy moth
Family-Erebidae (Leach, 1815)
Genus Lymantria (Hiibner, 1819)
10. [ Lymantria dispar | Lo’li kuya | gypsy moth

Family-Zygaenidae (Latreille, 1809)

Genus Zygaena (Fabricius, 1775)

11. | Zygaena truchmena(Eversmann, 1854)

| Turkman kuya

| Turkmen moth

Family Sphingdae (Latreille, 1802)

Genus-Theretra (Hubner, 1819)

12. | Theretra aleco(Linnaeus, 1758)

| Lochin kalxat Alecto

| Hawk hawk Alecto

As a result of the study of the fauna of hornbills
distributed in Khojaabad and its border areas, it was
found that the group consists of 12 species.

In the diagram below, the Pieridae family of
pincers dominates with 34% - Pieris brassicae

(Linnaeus, 1758), Pieris rapae (Linnaeus, 1758),
Pieris chloridice (Hubner, 1813)includes types. In the
total fauna, other families Lycaenidae make up 25%,
Nymphalidae 17%, and families Erebidae,
Zygaenidae and Sphingdae occupy 8%.
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Figure 2. Distribution (%0) of the Lepidoptera fauna distributed in the eastern part of Andijan in the section
of families.

In different regions of the world, especially in
the CIS, 104 species of butterflies are included in the
Red Book. 43 of these species live in Central Asia and
Kazakhstan.Zygaena  truchmena(Turkman ola
butterfly) a family of butterflies, Zygaena of the
Zygaenidae family Fabricius belongs to the
generation. The distribution area of this species is
found in open areas such as desert zones, oases, plains,
steppes, groves and pastures. Zygaena truchmena is
included in the Red Book of Kazakhstan. Currently,
the drying of river plains, fires, cutting of forest
vegetation have a negative effect on the population of
the species [13].

SUMMARY.
As a result of our research, it was found out that
the fauna of anteaters in Khojaabad of Andijan region
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N3YUYEHUE CTPOEHHS PEUHBIX BACCEMHOB JIJISI HEJEN ATANITUBHO-JIAHAIIA®THOI'O
3EMJIEYCTPOVICTBA

Annomayua: B cmamve paccmampugaiomcs: npobaiemvl payuoHaIu3ayuu npupooonoNs306aHus ¢ poCHom
AHMPONO2EHHO20 B030ECMBUs U HEOOCMAMOYHOCHbIO MeP NPUMEHAEMbIX 0I5l COXPAHEHUs NPUPOOHBIX KOMNIIEKCO8
U NOUCK ONMUMATLHO20 83AUMOOCUCIBUS MENHCOY XO3AUCMBOM, YEL08EKOM U NPUPOOOII.

B cmamve maxoice 6 nocmanosounoil ghopme paccmompervl 0moenbHble 60NPOChl MENOOOL0UU U MEMOOUKU
UCNOIb308aHUe OACCEUH08020 NOOX00A 8 PAMKAX NPUPOOHO-TNEXHOSEHHO20 DAUOHUPOBAHUS MePPUmMOpUtl, Ymo
n03601UN0  Obl  0e30UUOOUHO  6bIOCTAMb NPUPOOHO-MEXHOSEHHbIe TMEPPUMOPUATbHbIE CUCHEMbl, KOMOopble
Gopmupyomes 8 OCHOBHOM 3a CHem NPUPOOHBIX PAKMOPOS.

Knrwouesvie cnosa. Oaccelinogulii no0X00, 3eMAEYCMPOUCMBO, CMPYKmMypa 6000cbopos, baccelinosoe
nPUPOOONonbL308aHUe, OP2AHUAYUSA 3eMAENONTb308AHUI.

BBenenue BaXHeHIMX mpobiemM Bcero uenoBeuyecTBa. Ee
[TpoGiiema paumoHaATM3aLUK PUPOAOIIOIIB30- octpora  OOYCIIOBJIEHa  IOCTOSHHBIM  POCTOM
BaHUS SIBJISETCS HA CETOJHSIIHUNA JI€Hb OJHOW U3 AQHTPOINOT€HHOT'0 BO3/EHCTBUSA U HEOCTaTOYHOCTBHIO
I
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Mep NPUMEHSEMBIX s COXPAaHEHHs MPUPOTHBIX
KOMIUIEKCOB. CleACTBUEM HETraTUBHBIX IPOLECCOB
CTAHOBUTCS YXYJUIEHHE YCJIOBHM XO3SIMCTBEHHOMN
JIeSITENIbHOCTH. B YCIOBHUAX BO3POCILETO
AHTPOINOTEHHOI0 BO3JACUCTBUS [UIsl PAallMOHAIBLHOTO
YIPABJIEHUSI NPUPOIOIOJIB30BAHUEM CTAHOBUTHCS
HEOOXOANMBIM IIOUCK ONTUMAJILHOTO
B3aUMOJICHCTBUSI MEXY XO35HCTBOM, YEIOBEKOM U
NPUPOJIOH, T.e. COATAaHCUPOBAHHOIO OTHOLICHUS
MEXIy SKCIUlyaTauueld TeoCHUCTEM, MX OXpaHOW u
I[eJICHANPABICHHBIM  TpeoOpa3oBanuem [1,2]. B
TEpPUTOPUATIEHOM 3emiieycrpoiictee PO B
HACTOSILEe BpeMs MPEIIOIaracTcsi Haluuhe CXEMBI
MPUPOJHO-XO35IICTBEHHOT O palloHupoOBaHUS
TEPPUTOPUU. 3E€MENBHO-OLIEHOYHBII PalilOH — 4acTh

TeppuTopun  obmactu  (Kpas), pecmyONuKH o
CXOIHBIMH reoMopdoIornuecKuMH,
arpoKIMMaTHYECKUMU u HOYBEHHO-
MEJMOPATHBHBIMU ~ YCIOBHAMHM, BIMAIOIIAMU HA
CHeUUaNi3aliio ¥  ypOBEHb  MHTEHCHBHOCTH
3emiiefienus. [ 'paHHMIBI  3€MeJIbHO-OLCHOYHBIX
paliloHOB 10 BO3MOXKHOCTH  COBMEIIAIOTCA €

TpanunaMu aIMUHHUCTPATHUBHBIX paﬁOHOB, a pu ux

3HAYUTEIbHON HEOAHOPOJHOCTH C TIpaHHULAMHU
3eMJICIONIB30BAHUM CeJIbCKOXO03HCTBEHHBIX
HOpEAIpPUATHIHA. Yame  BCero  HCHOIB3YHOTCA

YCpeIHEHHBIC TaHHBIC IO MPUPOJHBIM YCIOBUSIM
TpaHUI] XO3SHCTB, aIMUHHCTPATUBHBIX pPAHOHOB M
JpyTUX cyobekToB. ONKcaHue MPU STOM TOTyYar0TCs
JIOCTATOYHO YCPEAHCHHBIMHU, HE YYUTHIBAIOLIMMHU
COCTOSIHHE KOHKPETHBIX Hajelnos [1]. Mexnay Tem, Ha
CEerOJIHSALIHUI JIeHb, LIMPOKOE pPACIPOCTPAHEHUE B
reorpauu, reoJOruu, THIPOJIOTHU U IPYTHX HayKax

MOTy4msI GacCceHOBBIN MOIX0J], paccMaTpHBAIOIIUHA
TEPPUTOPHI0  KaK  COBOKYIHOCTh  OacceiHOB
Pa3IMUHBIX TOPSIKOB, OOJAJafONIMX Ppa3IMIHON
CTpYKTypoii. OCHOBHBIE ITOJIOKEHHUSI 3TOTO MOAX0Ja
comepxkarcs B Tpydax yueHblx: P.Xoprona, B.M.
PazymoBckoro, @.H. Jlucemkoro, A.Sl. HempikuHa,

JI.M. KopsiTHOTO, I0.T. CuMOHOBa,
T.}O.CumonoBoii, B.M. CwmonssauHoBa, B.H.
Kepnea, B.M. IlImeikoBa, O.A.bopcyka, @.H.

MuskoBa, B.b. Muxuo, C.I1. T'opuikosa.

B naHHO#l cTaThbe MBI MpUBEIEM pPE3YIbTAThI
aHajgM3a  CTPOCHUS  BOJOCOOpPHBIX  OacceiHOB
tepputopun TamOoBckoit obnactu P®, B pazpese ux
BIIMSIHHS Ha COCTaB M Ka4yeCTBO 3EMEIBHOTO (DOHIA.
Ha cerognsmHuii OeHb METOJUKA HCCIEIOBaHUS
pPEUHBIX OaccefHOB OCHOBBIBACTCS Ha ONPENCICHHUU
MOPSAKOB pEeK M0 cucreMme, paspaboTtaHHOH A.
Crpamepom w© He3aBucmMo OT Hero, B.IL
®uonocodoBeiM [3]. Drta cumcrema sBIsIeTCS Ha
CETrOJHSIIHUN JeHb KJIACCUYECKONW W TMPUMEHSIETCS
TakKUMH  y4YeHbIMH B  00jacTd  0acCeHHOBBIX
uccinenoBanuii kak F0.I". Cumonos, JI.M. KopbITHBIH,
®.H. Jlucenkwmiti, B.M. Cwmonssaunos, T.FO.
CumonoBa, B.1. lIImbikoB 1 npyrumu. Pe3ynpTarsl
KOJUPOBKH PEK PAacCIOJOXKEHHBIX Ha TEPPUTOPUU
Tambo0BCKO# o0nactu MpeICTaBICHbI Ha
pucynkax1,2. CTouT OTMETUTH, YTO KOAHPOBKA
PEUYHOM CeTH MPOBOJAWIACH, HAYMHAS C SPO3HOHHBIX
dbopM, WMEHHO TaK Kak »3TO TMPHHIATO B

reomopdororuu. [4] KoampoBka oBpakHO-0aI09HOM
CeTH OCYIIEeCTBIIach MO Kapre Macmrabom 1:
500 000.

Puc. 1 — IlopsinkoBasi CTPYKTYpa A0JHHHOI U OBPaKHO-02/104HOIi ceTn TeppuTopun Tamb6oBcKkoi obmacTn
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Kak mokazan aHanus, KpynHeWmme peku peruoH, yxe uMest 6-if mopsimok. OOmias riomaas

obmactn pocruraiot 6-ro mopsaaka (p. Llwa, p.
Boponex, p. Bopona), npudaem mopsigok p. LIHEI 1 p.
BopoHexxa ckimagslBaeTCs 3a CUET BOJOTOKOB
HCCIEyEMON TEppUTOpUM, a p. BopoHa BxomuT B

Bcell oBpakHO-OamouHON cetn cocraBisier 11724.7
KM, TakUM OOpa3oM, TyCTOTa OBpPaXKHO-0aNOYHOMH
CeTH COCTABIAET B cpenHeM 1o obnactu 0.34 km/kM2.

Puc. 2 — IIpocTpancTBeHHasl OpraHU3alus 0acceiilHOBOil CTPYKTYpbI TeppuTopuu TaM00BCcKOii 061acTH

B menom wuccnemyemas TeppHUTOpUS MeHee
pacujeHeHa B CpaBHEHUHM C JAPYTUMH OOJacTsIMH
LEHTpaJIbHOro YepHo3eMbs, K IPUMEpY, 110 JaHHBIM
®.H. Jlucenkoro B benropoxackoil obxacTu 3TOT
nokasarenb cocrapiaser 0.70 km/kMZ. Opnako,

pacmpejiesieHHe  OBpakHO-0anmodHO#  ceTn  He
PaBHOMEpPHO, YTO YyKa3blBA€T HA Pa3HOPOIHOCTH
yCIIoBHA (hOPMHUPOBAHUS BOJOTOKOB (Tadmuma Nel).

Tab6imna 1 — IopsinkoBasi cTpyKTYpa BogoTokoB TamM0oBcKoIi 00/1acTH

INoxa3zaTens Howmep nopsinka

1 2 3 4 5 6 Bcero
Konuuectso, 1537 400 108 28 7 3 2083
IIT.
JlnuHa, KM 5670.5 2537.9 1778.7 784.4 444.7 508.5 11724.7
CpenHsisi AJIMHHA, KM 3.7 6.3 16.6 28.0 63.5 169.5 -
MuHuManbpHas 0.2 0.3 0.7 4.8 15.9 39.2 -
JJIMHHA BOJOTOKA, KM
MakcuMajbHas 26.3 40.9 76.3 109.5 141.3 337.5 -
JJIMHHA BOJOTOKA, KM

MeToauka 3KCIIEPUMEHTOB.

Bacceiinbl 01MHAKOBBIX OPSAKOB CYLIECTBEHHO
OTIMYAIOTCS Jpyr OT Jpyra IO IUIOmamd W
BHYTPEHHEH CTPYKType, Tak Ha TEPPUTOPHH
TamO0OBCcKO¥M 00JIaACTH MHHHUMAJIBHBIA IO IUIOIIAIH
Oacceitn 3-ro mopsaka 3aHmMaer 35.8 KM%, B TO
BpeMsl KaK MaKCHUMaJIbHAs IUIOMIAb COCTaBJISET
988.5kM?, cpeHss IIIOMAL OacCeiiHOB BO3pacTaeT
C YBGJIIMYCHUEM MOPSIKA BOJOCOOpPa, a KOJIUYESCTBO

yoObIBaet (Tabmuma Ne 2). Bonbmoit pasmep Oaccelina
YKa3plBaeT Ha «OTCTAJIOCTH» B €r0 pa3BUTHH, a
BO/IOCOOpHI C MaJloW IUIONIANBI0, HAIPOTUB, Oojee
pa3Butbl. OHU TOSBUIINCH B PE3YJIbTATE YCIOKHEHUS
OaccellHOB, MMeEIOIIUX OoJyiee BHICOKHUH Mopsmok. K
mpuMepy, 6acceifH 2-ro mopsaka MpH MOSBICHUU B
OIMpPE/ICTICHHOM MECTe pycesl 1-ro MmopsaKa, MEHSET
CBOM MOpsAI0K Ha 3-i. DTO MPOUCXOAUT TOTa, KOTaa
YBEJIIMYMBACTCS YBIAXHCHHWE, W JJIMHA CKIIOHA
CTAHOBMTCS JIOCTATOYHOM, IS IOSBICHUS HOBOTO
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pycna. Takum o6pazom, Masble pa3Mmepsl bacceiina 3-
ro TOpsAKa TOBOPAT 00 MX OTHOCHTEJIHHOH
Moiomoctd. Bce oanementel OacceiiHa:  pycia,
CKJIOHBI, HaXOIITCS B ONPEICICHHOW CBS3H. JTa
CBSI3b  BBIPAXAETCA B  XapakTepe IPOIIECCOB,
mpoTeKaromux B 6acceitHe. Tak 6acceifHbI, IMEIOITIE
CpeIHHe pa3Mephl Hanboiee yCTOWYHBEI IS JaHHOU
Tepputopur. UeM BBIIIE TOPSIOK OacceiiHa, TeM

MOPSIZIKA, UMEIOLINE B CBOEM COCTaBe PYCJO M JBa
ckioHa. B cocraB BoocO0poB 2-ro mopsiika BXOAUT
Kak MHHHUMYM JIBa pycia IEepBOTO IOPsAAKa U PYCIIO
BTOporo mopsnka. B Oacceitne 3-ro mopsaka
00s13aTeNbHO TPUCYTCTBYET OAWH BOAOTOK 3-TO
MOPSIIKA, KAK MUHUMYM JIBa BOJOTOKA 2-TO MOPSIZIKa,
JUTst 00pa30BaHUs KaXKIOro M3 KOTOPBIX TpeOyeTcs He
MeHbBIIE JIBYX pycel 1-ro mopsaka, HpU 3TOM

Oouibllle pa3IMYHBIX DJIEMEHTOB B €ro COCTaBe. KaXJIOMY  BOJOTOKY  COOTBETCTBYET  CKJIOH,
CaMbIMH TIPOCTBIMH SIBIISIFOTCSL OacceiHBI IIepBOTO OIUPAOLIUICS Ha HETO.
Tab6uuna 2 - Pacnipenenenue njioniajaeii no 6acceiiHaM pasjJH4YHbIX NOPSIAKOB
Moxasarens [Mopsinok Oaccelina
2 3 4 5 6 Bcero
Konmuectso, 389 111 28 7 3 538
[Inomanp, kM2 20755.9 25895.2 22961.7 17139.4 29169.4 115921.6
Cpennsis Iomaab, KM> 53.6 233.3 820.1 24485 9723.1 -
MunuMasHas 1I0la 3.1 35.8 168.5 1182.0 7649.7 -
BogocOopa, KM
MaxcumaiLHas niomazs 404.3 988.5 2846.1 5338.8 13623.9 -
BOogocOOpa, KM
Hnst aHanm3a BHYTpEHHEU CTPYKTYPBI Jnst  GacceliHoB  4-ro  mopsiika Tpamanus

BOZ0COOpHOTO OacceliHa HCMOIb3yeTCs MHOXKECTBO 3HAUUTENBHO HIXKe OoT 122 mo 162, a mnomaab

mapaMeTpoB, TaKUX Kak HHAEKC CTPYKTYpHI BOJIOCOOPOB 00J1aJjalONIMX HAUMEHBILEH CTENeHbIO
IUIOIIAAeH, WHIEKC CTPYKTYpBl JUIMH, WHIEKC pasBerBienHoctn (MICBb=122-129) Bospacraer 10
CTPYKTYpbI YKIIOHOB, UHJICKC CTPYKTYpBI 60.8% (rabmmma Ne4). UYem BhIle CTeneHb

oudypkamuu (MCB). Kaxneiii U3 TepedncIIeHHBIX
MHJIEKCOB YKa3bIBAET HA XapakTep MPOTEKAMOIINX
BHYTPH BOJOCOOpa TMPOIECCOB, YTO MO3BOJISET
OIICHUTH ero cocTosiHue [3]. B maHHOM HccnemoBaHUN
OpLTa TIpoBeZicHa paboTa IO ONMpENeIeHUI0 HHICKCA
CTPYKTYpHI Oudypranuu s Bcex 6acceiHOB 3-T0 1

pacuJeHEeHHOCTH B OJHONOPSIKOBBIX OacceiiHax,
TeM, NPH PABHBIX YCIOBUSX, OBICTpee OHH OTBOISAT
BOJYy ¢ TeppuTopum BojpocOopa. CumraeMm, dYTO
pasnMuMs B OpPraHM3alUM  OJHOIOPSIKOBBIX
BOIOCOOPOB 3aCIy’)KMBAlOT IOAPOOHOTO H3YUCHHS,
MTOCKOJIBKY CIIOCOOCTBYIOIIHE STOMY (PAKTOPBI MOTYT

4-ro nopsikoB Ha TeppuTopun TamOGoBcKoH obnacTy, OBITh y4YTEHBl B XOI€ 3eMJICYCTPOUTEIIHHOIO

pe3yNbTaThl KOTOPOH MpeICcTaBlieHbl Ha PUCYHKax MIPOCKTUPOBAHHUSL.

34. CocraB 3emenbHOro (OHAa W TNPHUTOJHOCTH
YcTaHOBJIEHHBIE B PE3YJIbTaTe PacueTa HHAEKCH 3eMellb  pa3MuHbBIM  BUJAAM  HCIIOJIb30BaHUS

CBHUJIETEIbCTBYIOT 0 CHIILHOM rpajanuu HaXOJITCSl B CTPOTOi 3aBUCHMOCTH OT OacceiHOBOM

COOTHOUICHHSI  Pa3HOIOPSAKOBBIX  BOJOTOKOB B CTPYKTYpHI Tepputopuu. CKIOHBI, ONHMpAoLIHecs: Ha

OacceliHax 3-ro mOpsIKA, HWHIEKC CTPYKTYpBI
Oudypkanuu KonedneTcs OT caMoro mpoctoro 122,
JI0 CaMoro CIOXHO ycrpoeHHoro 192. Ilpu stom
ciabopacuieHEHHbIE B CpPEIHEM 3BEHE BOIOCOODHI
(UCB=122-129) 3aHMMaOT OOJbIIEC TIOJIOBHHBI
wromann 6acceitHoB 3-To mopsiaka (Tadmmma Ne3).

BOJOTOKU PAa3IMYHBIX MOPSIKOB, OTIUYAIOTCS JPYT
OT Jpyra IIOYBEHHBIM COCTaBOM U CTEICHEIO
nmerpamanui. BomgocOopbl MaibIX TOPSIKOB dYarie
BCEro IMpPHUYpOUYEHBHl K IUIAKOpaM W B MCHBIICH
CTETICHU JIeTpaiipOBaHbI.
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Puc. 3 - I'paganus Bogoc6opoB 3-ro Nopsiika 1o cTeneHu pacyJeHeHHOCTH
Puc. 4 - I'panauus Bogoc60poB 4-ro MOPSIIKA 1O CTENEeHN PaCYIeHEHHOCTH
Tabnauua 3 — Pacnipenesienne Bogocoopos 3-ro nopsinka no UCh
Wupekc cTpyKTyphl OudypKaimu BogocOopoB 3-To mopsIKa
Mokasatess 122-129 132-139 142-149 152-159 | 162 u Bbuue BCEro
KoimuectBo, 1IT. 63 24 14 4 6 111
flons B obmem 56.8 216 126 36 5.4 100
Koyuectse, %
Thiomans, KM2 11872.8 5627.8 3570.2 1804.6 2819.8 25895.2
Jloma B obuei 4538 225 13.8 7.0 10.9 100
roniaau,%
L]
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Cpennsist
IJI0IIAb, 188.4 242.8 255.0 451.2 470.0 -
KM>
Tabnuna 4 — Pacnipenesienne Bogocoopos 4-ro nopsinka no UCh
Wunekc cTpyKTypsl Oudypkaruu BogocOopoB 4-ro nopsaka
Hoxazarens 122-129 132-139 142-149 152 n Bhime BCEro
KonuuectBo, mT. 17 5 5 1 28
IIpouieHTHOE COOTHOLIEHHE 608 178 178 36 100
K 00mI1eMy KOJIH4IecTBy, %
IIiomans, kM2 8787.4 5274.8 6053.4 2846.1 22961.7
Jois B o0mie#t mmomanm,% 38.3 23.0 26.3 12.4 100
CpeﬂH”iSﬁomaﬂ"’ 516.9 1054.96 1210.7 2846.1 -
3akaioueHue. 0cOOEHHO B I[UIAHE  HMX  JIaTepalbHOW |
PeuHoi#t OacceifH MMeeT MEPCICKTHBBI CTaTh napareHeTH4YeCKON CBA3aHHOCTH [7].
OCHOBHOM  IIPOCTPAaHCTBEHHOM  SYEHKOM ULt [To MHeHHIO aBTOPOB pabOTHI, UCCIIEIOBaHUS B

Pa3MUYHBIX BUJIOB NPHPOAONONIB30BAHUS, a TaKkkKe
yapaBJiCHUA, OH IIOJICKUT THIATCJIBHOMY u
MHOTOTPaHHOMY aHaIn3y. Hcnons3oBanue
OacceiHOBOrOo TMmojxoja B paMKax HPUPOIHO-
TEXHOT'€HHOTO pafioHUpOBaHHS TEPPUTOPUTIL
MO3BOJIICT  IOYTH  0e30mMO0YHO  BBIACTATH
MIPUPOTHO-TEXHOTCHHBIC TeppUTOPHATHHEIC
CHCTEMBI, KOTOpble (POPMHUPYIOTCSI B OCHOBHOM 3a
cyeT TpuUpoAHBIX  ¢akTopoB  [4,5]. 3amaua
JOCTIDKEHUST OajlaHCa B CTPYKTYpE 3€MENbHOTO
(hoHIIa B YCIIOBHAX CKIIOHOBOTO peiibeda MOXKET ObITh
pelieHa TOJIbKO B CIydae, eCli 3eMJICIONb30BaHuUS
CTaHYT YacThIO TOYBOBOJIOOXPAHHOTO 00YCTPONCTRA,
HaunOosee epCeKTUBHO ISl ATUX Lielied BHEAPEHUE
OacceitHOBOTO TIPUPOI0TI0JIB30BAHUS [6].
BacceitHoBast opraHuW3anus TEPPUTOPHU JIOTIOIHSCT
JMaHIIA(QTHY0 OpPraHU3AIMI0 OOBEKTOB W SBIICHH,
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HEKOTOPBIE TIPOBJEMbI 3EMEJIbHOM COBCTBEHHOCTH U YYETA 3EMEJIb B PK

AHHOInal{lJ}l: B cmamve pacemampuearomcsi I’lp06fl€Mbl nepedauu 3eMellb  CelbCKOXO3SUCMBEHHO20
HA3HAY€eHUsA 6 4YaCmHY1o CO6CW!6€HHOCW!b, BblA6J/IEHbL NPUYUHbL U 0np€a€ﬂeHbl OCHOBHble nymu nepeeoc)a ux 6
uacmHyro cobcmeennocms. B cmamve makoce 6 noCmaHO80YHOU qbopme pacecmompersl omoenvHbie 80NnpoOCsHL
Memooonocuu U MemoouKu nacnopmusayuu 3emenbHblx YUacmkKoe CeNbCKOXO3AUCMBEHHO20 HA3HAY€HUA,
onpedeﬂeHbl U  0060CHOBAHDL 06‘b€Km, npuryunsvl nacnopmuzayuu, Memoouyeckas Nocied08amenrbHOCHb
oCcyuecmseieHusl, UCNOoJ1b3068AHUE ee Pe3)lbmamoe, npe()ﬂazaemc;z qbopMa nacnopma 3emMelbH0oco y4acmkda.

Knrouesvie cnoea: 3emeslbHble  OMHOULeHUA, 3emeycmpoﬁcm60; 3emeslbHoe 3a1<0H00ameﬂbcm60;
pacnpocmpanerue 3eMenbHoll CO6CI118€HHOCI11M,’ 3€M1€N01b306AHUE, NACNOPMU3IAYUSL 3E€METIbHBbIX YUACNKOB.

BBenenne nocJIeTHENR MIpEAIoIaraeT NpeXIe BCETO
Bseznenue B cTpaHe 94acTHOH COOCTBEHHOCTH Ha pa3paboTKy s¢dexTrBHOTO MEXaHHU3Ma
3eMJIH CEeJIbCKOXO03sIHCTBEHHOTO HazHaueHus (2003r.) pactpoCTpaHeHHU YaCTHOW COOCTBEHHOCTH Ha 3eMIIH
00yCJIOBHJIO HEOOXOJMMOCTh — peal3aluu  ITOi 9TOM KaTeropuu 3eMesbHOro (hoHaa 1 HOpMHUPOBAHUE
BOKHEWIIEW  MOJUTUYECKOM U  COUHMAIBHO - KH3HECTIOCOOHOTO 3EMEJIBHOTO pBIHKA c

sKoHOMHU4Yeckoi  3amaun  [1].  OcymiecTBieHue
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MMpEeBpaIICHUEM 3EMJIM B TOBAP € COOTBETCTBYIOIIUMU 06HIGCTBCHHBIX, B YaCTHOCTH, 3€MCJIbHBIX

NpU3HAKAMH U CBOWCTBaMH.

CoryacHo aHanuTHyeckoro ortdera Kommrera
0  YIpaBJICHUIO 3eMEJBHBIMA  PeCypcaMu
MuHmcTEpCTBA PETHOHAIBLHOTO pa3BHUTHSA
Pecnry6mukn Kazaxcran B 9acTHO# COOCTBEHHOCTH
Haxoxutcs He Oomee 1 % 3emens. [IpumHHMMas Bo
BHUMAaHHE TO O6CTO$[T€J'II)CTBO, YTO 3TO B OCHOBHOM
npuycazeOHble YYacTKH, a4y U Tp., HaXOAIIecs B
YaCTHOM  BJIaJICHUU HACEJICHUS, CIENyeT OTMETUTh
HACKOJIbKO aKTyallbHa pellleHHe MPOOJIeMbI TIepeJaunt
3eMellb  CENbCKOXO3SHCTBEHHOTO HA3HA4YCHUS B
YyacTHyl0 coOCTBeHHOCTh. [lOHATHO, 4TO mepenada
3eMeNlb B YaCTHYI0 COOCTBEHHOCTb HE SBISIETCS
camonensio. OHa HEoOX0IMMa, TPEXKAe BCETro, I
oOecrieueHHUsT MOTHBALMH K  OCpeKHOMY U
PAILOHAIBHOMY HCIIOJIb30BAHHIO 3€MJIH, KaK CaMoro
riIaBHOTO OorarctBa Jr000ro obmecTBa. OCHOBHBIM
YCIIOBHEM 3TOTO SBISIETCSA yCTPaHEHHE OO0e3NIHYKH,
oOpeTeHue 3emiieii  pavyMTENBHOTO XO3sMHA. B
M3BECTHOM CMBICJIE  YacTHasi COOCTBEHHOCTb He
rapanTupyet 3¢ QeKTHBHOCTh UCIONIB30BAHUS 3EMIIH
B DKOHOMHUYECKOM CMBICIIE, BMECTE C TE€M XO03siiicKoe

OTHOWICHUC, a 3Ha4YUT U COXpPAaHCHHUE €€ KakK
HCBOCIIOJIHUMOI'O IIpUpoaAHOTO pecypca, €c
MMPOU3BOAUTCIIBHBIX CBOICTB KaxKk CpeacTBa

MPOU3BOJICTBA BEPOSATHO OymeT
CTENEeHN 00eCIeYeHo.

K coxkanennio ciemyer mTpH3HATB, UYTO 3@
JIBEHANIATh MPOMICAIINX JEeT C TOT0 MOMEHTa, Kak
OpLTa y3aKOHEHa YacTHas COOCTBEHHOCTh Ha 3EMIIH
CEJIbCKOXO03SHCTBEHHOTO Ha3HAYEHU,
CYIIIECTBEHHBIX TOJBMKEK B OTOM HAIPaBICHUU HE
mpou3onuto. OYEeBHIHO, YTO MPHYHUHA KPOETCS HE
TOJBKO B OTCYTCTBHM ()MHAHCOBBIX CPEICTB Yy
IIOTCHLIUAJIBHOT'O noxynaTenﬂ, KAaKOBBIMH 10
3aMBICITy 3aKOHOJATEJICH JOJDKHBI ObUTM OBI CTaTh
cennckue kuTead. Ha Hamn B3risg o0s3aTeNbHBIM U
HEOOXOIUMBIM YCIOBHEM PACIIPOCTPAHCHIS YACTHOM
COOCTBEHHOCTH Ha 3€MJHM CEJIbCKOXO3SHCTBEHHOIO
Ha3HAYEHUS  SBJSIFOTCS ~ BO-TIEPBBIX,  HAJIHMIUC
()MHAHCOBBIX BO3MOXKHOCTEH Yy TOTEHIMAIBHOTO
MOKYTIATeNsl, KaKOBBIMH [EHCTBUTENFHO TOJDKHBEI
SBISITBCSL CENBbCKHE OKUTeNH. Hapsmy ¢ 3TuMm
YCKOpEHHE JaHHOTO IpoIiecca IeiIaeT He0OX0MMBIM
KOPEHHYIO0 Tepepa0dO0TKy 3aKOHOAATEIbHOW OCHOBBI
BJIAACHUS U I1OJIb30BAHUA 3eMneﬁ, TaK KakK IoCJICaHAA
JTAJICKO HE CTUMYJIHPYET MPHOOpPETeHUE 3eMelTb C.X.
HA3HA4YCHUS B '-IaCTHy}O COGCTBeHHOCTb n Jgaxe, B
OIpENICIICHHOW Mepe, IPensITCTByeT 3ToMy. Hakower,
BaXHEUIIIMM (haKTOPOM YCKOPEHHsSI TOrO IIporiecca
SIBJISICTCS MIPEOI0JICHUE MOPATEHO-
IICUXOJIOTTYECKOTO Oapnepa B CO3HaHHUU
MIOTEHIMAIBHBIX  XO35€B,  YTO 00yCIIOBIICHO
OTCYTCTBHEM JOBepHst K IIpaBUTENbCTBY CTpaHBI
[2,5].

Kak BaxuHelnidi nOpuUpOIHBIM pecypc H
MaTepHuaabHas EHHOCTb, a TAK)KE KaK TJABHBIA BUJT
HCABHUXHNMOCTH, 3CMJIIA SABJISACTCSA 06’BCKTOM

B ONpEIeNIeHHOMN

OTHOIICHWA. B 3TOM KadecTBe 3eMIIi MMEET psf
cnenuduyecknx 0coOEHHOCTEH, 00yCIaBIUBAOIINX
CJIO)KHOCTH pa3paboTku MeXaHu3Ma
pactpoCcTpaHeHHS YaCTHOI COOCTBEHHOCTH, TIIAaBHBIM
ANIEMEHTOM KOTOPOTO SABISIETCA OIpEIeNicHHe ee
JICHE)KHOW CTOMMOCTH KaK MaTepualibHOM LIEHHOCTH
M KaK 00beKTa HEABM)KMMOCTH. B wacTHOCTH, 3eMIIst
HE SIBJISIETCS Pe3yJbTaTOM IPEIIIECTBYIOUIETO TPY/Ia
U TPOCTPAHCTBEHHO OTrPaHUYEHA; obiagaer
ITOCTOSIHCTBOM MECTOIIOJIOXKEHUS U HE MOXET OBLITh
3aMEHEHa JIPYTUMH CpelICTBaMu IPOU3BOJACTBA; B
LIMPOKOM CMBICIIE clIoBa HE IIOJIJICIKHT
BOCIIPOU3BOJICTBY, HO npu MIPaBUIBHOM
HCIIOJh30BAaHUH HE TEPSET CBOW IPOM3BOJUTEIHHEIC
CBOWCTBA U ake IPUYMHOXKaeT ux. [lepedncieHabIe
0COOEHHOCTH 3eMJIM OKa3BIBAIOT HEMOCPEICTBCHHOE
BIISIHANE Ha BEIMYMHY OIICHOYHOW CTOMMOCTH H
3HAYUTEIBHO YCIOXHSIIOT Tpomecc €€ OLEeHKH.
HOCKOHBKy 3€MJII KaK HCABMXHUMOCTbh H TOBap
HpOHBHHeTCfI TOJBKO TOraga, Korama oHa B HpaBOBOM
OTHOIICHHH  O(GOpMJICHA, YTO  MPEAIoJiaracT
omnpejieieHne €€ KOHKPETHBIX TpaHMIl, TUIOUIaaud M
MECTOITOJIOKEHHUSI, YCTAHOBJIEHUIO €€ KaJaacTpOBOM
CTOMMOCTH JIOJKHA MpeaLIeCTBOBATh
MacnopTU3aLUsl 3eMENbHBIX YYaCTKOB, SIBJISIOIIASICS
HEOOXOJMMBIM  YCIIOBHEM OIICHKH 3eMElb  C.X.
Ha3HA4YeHUs. Pemmenne JTAHHOM POOIEMBI
MpeIoiaracT IPEABAPUTEIBHOE OCMBICICHHE IIO0
KpaiiHeit Mepe Tpex Borpocos [3,4].

IlepBblii W3 HUX CBS3aH C OIpPEIECICHUEM
00BEKTa TACIOPTH3AIMH, T.€. UYTO JK€ IOJICKHUT

[AacHOpTH3ALMU - 3eMJICTIOIb30BAaHNE WM
3eMEeNbHbIH YYacCTOK B TPaJAWIMOHHOM IOHHMaHUH
9TOr0 TepMUHA. BTopoll ¢ HEOOXOJUMOCTHIO
BBIPaOOTKHU OTIpeIeIEHHBIX 001ux

METOJOJIOTMYECKUX M METOJUUYECKUX IOJXOM0B H
MPUHIUIOB TACHOPTU3aLUU 3€MEIbHBIX YYaCTKOB.
Tpernit Bompoc cBsizaH ¢ pazpaboTkol (HopMbl
macropra | OIpPEAETIEHHEM COCTaB IACIIOPTHBIX
JTAaHHBIX.

Bri6op u 0o0ocHOBaHHE 00BeKTa
MacIOPTH3AIMN CIEIyeT pacCMaTpUBaTh Kak 3a4ady
MEPBOCTEIICHHOW BAXHOCTH W TMPHHIUINAIBHOTO
3HAYeHMdA, T.K. caMa OLCHKAa 3EMJIM, METOAMKa e
MIPOBEJCHUS U B LIEJIOM MEXaHU3M PACHPOCTPAHEHHS
JacTHOW COOCTBEHHOCTH B pelIaromeil CTelneHH
3aBUCAT OT XapaKTepa 00bEKTa MacCHOPTU3ALUH.

B coorBercTBMM €  YTBEpPKACHHBIM U
MPUMEHSEMBIM B HACTOSILEE BpeMs IOJIOKEHHEM
OCYILECTBIISICTCS. MACTIOPTU3aIMsl 3€MJIEBIAICHUNA U
3€MJIETIONb30BAaHUM, T.€. 3EMENBHBIX  YYacTKOB
CeITbCKOXO035IICTBEHHOTO Ha3HAYEHHS (DPU3NYECKUX U
IOPUIMYECKAX JIMII — KPECThSIHCKUX XO3SHCTB,
TOBAPHIIECTB C OTPAaHUIECHHON OTBETCTBEHHOCTHIO U
Ip. BHe 3aBHCHMOCTH OT pPa3MEpOB COCTaBISETCS
OIWH TIaCIOpT Ha BCE 3EMIICIIONIB30BAHUC HIIU
3eMJIEBJIaIcHHE. JTO, KakK IIOKa3bIBAeT IPAKTHKA,
o0ycnaBnuBaeT psJ HEJOCTaTKOB B 3HAYMTEIBHOM
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MEpE NPCIATCTBYHOIIUX PACIIPOCTPAHCHUTIO YacTHOM
COOCTBEHHOCTH HAa 3€MJIHU CEIbCKOXO3SMCTBEHHOTO
Ha3zHadyeHHus. He CCKPET, 4YTO HOAaBJIAOIIasA 4acCTb

HBIHE (YHKIIMOHUPYIOIIIIX XO3SHCTBEHHBIX
CTPYKTYp, MPEX/E BCETO KPECThIHCKHE XO35ICTBa,
HE B COCTOSHHHM CIUHOBPEMEHHO BBIKYIHTH,

HaxoJsIIMecss B HMX MONb30BaHMH, 3emian. Ckopee
BCETr0 3TO OyJeT OCYIIECTBISATHCS MOITAITHO TI0 Mepe
BBICBOOOXKICHUS] (PMHAHCOBBIX CPEJICTB B PACCPOUKY
M Ha JIBrOTHOM OocHOBe, B Teuenwe 10 net ¢ 25%
CKHUJIKOH, KaK 9TO MIPEAYCMOTPEHO
3aKOHOJATEIbCTBOM. BBIKyIl 3€Menb 10 4YacTsM,
noTpedyeT MHOIOKPATHOM nepenesiku 1 0(hOpMIICHUS
MacIopTOB 3€MJICTIONIF30BaHUN M 3eMJICBIIaICHUH, a
3HAYMT JOTIOJTHATETBHBIX (MHAHCOBBIX "
MaTepHaIbHBIX 3aTpaT. To jxe caMoe MOXKHO CKa3aTh
OTHOCHUTENBEHO  TPOJAXH BIaJeiblaMH 3eMellb
HaxOMAIIMXCS B UX YACTHOH COOCTBEHHOCTH.

B osrox  ycnoBumsx IIPE/ICTABIISAETCS
1enecooOpa3sHbIM UMETh IaclopTa Ha OTIENbHbIC
3eMeJIbHbIe YYaCTKU MOTEHIUAIbHO BO3MOXKHbIE IS
KyIUIX - OpoJaxH. [IpudeM 5TH y4acTKH JOJIKHBI
MPE/ICTAaBISITh COOOW €CTECTBEHHO 000COOJIEHHbIE
MPUPOTHO-TEPPUTOPHATEHBIE KOMILJIEKCHI,
caMOpeTyJIMPYIOIINecs u
CaMOBOCCTaHaBJIMBAIOIMecs. B OCHOBY BBIAEICHUS
TaKUX 3€MENBHBIX yYaCTKOB HEOOXOANMO ITOJIOKHUTH
JaHAAPTHO-IKOJIOTHYESCKHE MIPOCKTBHI
BHYTPUXO3SIUCTBEHHOrO0  3emieycrpoiictBa.  [lo
CYILLECTBY OHH CTaHyT OCHOBHBIMH
TaKCOHOMHMYECKUMH eIUHUIIaMH (OPMHUPOBaHUS KakK
3eMJICTIONb30BaHHH, TaK u 9KOJIOTHYECKH
YCTOHYMBOTO U BBICOKOIIPOYKTHBHOTO
arponanmmagra.  OIHOBPEMEHHO  3TO  JacT
BO3MOXKHOCTh BeJleHHs1 0oJjiee LiesIieHaINpaBIeHHOTO
MOHHUTOPHHI'Aa M TOCYAapPCTBEHHOI'O KOHTPOJS 3a

COCTOSHHEM U HUCIOIb30BaHUEM  3EMENbHBIX
Y4acTKOB.
Wudopmanus, coxepkamascs B Hacnoprax

TaKHAX YYaCTKOB MOXET OBITh UCIIOJIE30BaHa TaKKE U
JUIS  IpYyTUX IeNell, HampuMmep, IUIaHUPOBaHUS
Pa3THYHBIX MEPOTIPUATHI TI0 OXpaHe W yIyUIICHHIO
3€MEJIb, 71 LieJIeH TEPPUTOPHUATIbHON OpraHu3aluy U
ap.

Ha ocHOBe  BBIIEH3IOKEHHOTO  CIIEAYET
3aKJIIOYUTh, YTO OOBEKTOM IACOPTH3AINH, TOIDKHO
CTaTh HE 3eMJIENOoJIb30BaHHE (3eMJIEBIIAJIEHUE)
IOpUIMYECKUX M (U3MYECKUX JIMI[ B IEJIOM, a
OTJICNIbHBIA €CTECTBEHHO 000COOJICHHBIN 3eMEbHBIH
y4acTok. bojee TOro, Takoi macmopT JOJDKEH
COCTaBJIATHCS HA BCE  3CEMEJIBHBIC  YYaCTKH,
CEJIbCKOXO035MCTBEHHOT'0 HA3HAYCHUS HE3aBHCUMO OT
(opM COOCTBEHHOCTH, BHUAa 3EMIICIIONB30BAHUS H
MOJUIeXaT M OHM B HACTOAIIEE BpeMs KyIuie-
MpOJaxe.

MeToanka 3KCIePUMEHTOB.
bacceliHpl  OMHAKOBBIX
[TaciopTuzanust  3eMeNbHBIX

TTOPSIIKOB
y4acTKOB

cymg
JIOJDKHA

MIPOBOANTHECS Ha OCHOBE psifa OOIIMX MpaBHI,
YCTQHOBOK, C  COOJIIOZIEHHEM  OIIPEAEIEHHBIX
WCXOJHBIX IPUHLUIIOB. B OCHOBY 3THX NpPUHIMIIOB,
OUYEBHIHO, HEOOXOANMO TTOJIOKHUTH TPeOOBaHNUE, CYTh
KOTOpPOTO  3aKJII0YaeTCs B Haubojee MOIHOM
obecrieueHNN  MPAKTHIECKON MIOJIE3HOCTH,
MHOTO()YHKITHOHAIBHOCTH, HH()OPMAaTHBHOCTH |
YHHBEPCAILHOCTH MACTIOpTA.

Hexonss W3 NaHHOM — METOAOJOTMYECKOH
MOCBUIKH, @ TAK)Xe IPAKTUYECKOU 1[eTIecO00pa3sHOCTH
MIPE/ACTABISIETCSl  [TPaBOMEPHBIM  C(OPMYITUPOBATH
CJIEAYIOIIME TIPUHIMIBI TaCIIOPTH3ALUH 3€MEIbHBIX
YYacTKOB:

- JIOCTOBEPHOCTH W  TIOJHOTA
COJICPIKAIMXCS B IIACHIOPTE y4acTKa;

- MaKCHUMaJbHasi WH()OPMATHBHOCTh M B TO K€
BpEMSI IJAKOHMYHOCTH ITaCIIOPTHBIX JTAHHBIX;

- MHOTOBEKTOPHOCTb XapaKTepa UCHONb30BaHUS
MACIIOPTHBIX JAHHBIX;

- yHHUKANKS TPOLUEAypHl MAacHOPTU3ALUU Ha
OCHOBC e[[HHOﬁ METOAUKH, MACIIOPTHBIX AJAHHBIX WU
camoii (hopMBI ACIIOPTa 3eMEIBHOTO Y4acTKa.

B cocraB macnopTHBIX JaHHBIX LIEIECO00pa3HO
BKJIKOYATh I10Ka3aTciu nIiIn ux IIPOU3BOAHBIC
(Hanpumep, K03(hUIIMEHTBI, OTpakarolue
MEITMOPaTHBHOE COCTOSIHUE, MECTOIIOJIOKEHHUE U JIP.),
Hecyle OOBEKTHBHYI0O HH(OPMALMIO O JaHHOM
3eMeIIbHOM y4acTke, Hanboee TIOJTHO
XapaKTePU3YIOIIHNE IPON3BOIUTEIBHYIO CIIOCOOHOCTD
y4acTKa KaK CpeJCTBA MPOU3BOJICTBA U IIEHHOCTD KaK
00BeKTa HEABMKUMOCTH. [10CKONIBKY COILMAIbHBIC U
9KOHOMHYECKHE TapaMeTphl, IIPABOBBIC ACHEKTEHI
3eMENbHBIX  OTHOUIEHWH  MpPOSIBISIOTCA — depes
TEXHUKO-PKOHOMHUYECKHUE TI0KA3aTeNH, K BAKHEHIIINM
XapaKTEpPUCTUKAM  3€MENBHOI0 YdYacTKa CJeayeT
OTHECTH €ro pa3Mep, KauecTBO 1 MECTOIOJI0KEHHE, B
pemiaroniell  CTENEeHUW ONpelessIIoNe LEHHOCTb
3eMeNbHOTo ydyacTka. Hampumep, B 3aBHCHMOCTH OT
pa3MelieHs: OTHOCHTENIBLHO [IEHTPOB 00CITy )KUBaHHUS
WIN IyHKTOB MOTPEOJICHUS CEIbCKOXO03SHCTBEHHBIX
MPOXYKTOB IIGHA 3EMENbHOTO Yy4acTKa MOXKET
MHOTOKpPaTHO pa3nnyarbcs. bonblioe 3HadeHHe B
YCIOBHUAX PecnyGnuku Kazaxcran HMeeT
HHOPPACTPYKTYpHOE OOYCTPOICTBO TEPPUTOPHH H
TEXHOJOTUYECKOE MECTOIIOJIOKEHHE  3EMEJIBHOTO
yd4acTka.

Hapsiny ¢ atum uHdopmarusi, conepixariasics B
macropTe, J0JDKHA TaKKe OTPakaTh JKOJIIOTHYECKOE
COCTOSIHUE YIOJUH.

BmMecre ¢ TeM KoJIM4ecTBO MacloOPTHBIX AaHHBIX
JIOJDKHO OBITH OTPaHUYCHHBIM W HE BKIIOYATh
00beMHBIE OIIMCaHUs u XapaKTEPUCTUKHU.
Wndopmannss nomwkHa OBITh  JAKOHWUYHOM U
JeTKoBOCTIpuHIMaeMoi. Hapsimy ¢ atum B cocraB
MAcIIOPTHBIX JIAHHBIX 11€7€C000pa3HO  BKIIOYAThH
MTOKa3aTe, KOTOpBIE TPH HEOOXOTUMOCTH 0e3
3HAUUTEIBHBIX 3aTpaT TPyAa M BPEMEHH MOIAIOTCS
KOPPEKTHPOBKE.

CBEJICHHH,
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Wndopmanns, coxpepxamascss B macropre
3€MENBHOTO YYaCTKa, JODKHA OBITH B MAKCHMATBHOM
CTETICHU JIOCTOBEpHOW W HamOoJjee MOJHO OTpaXKaTh
(hakTHYeCKOe COCTOSHHE 3EMEIhHOTO  YJacTKa,
BCECTOPOHHE  XapaKTePH30BaTh €ro  IPaBOBOE,
SKOHOMHYECKOE M  OSKOJIOTHYECKOE  COCTOSIHHE,
YYUTBIBaTH ~ TPUPOAHBIE W COIHANBHO -
HKOHOMHUYECKHE OCOOEHHOCTH JAHHOW TEPPUTOPHH.

HOI[ MHOTOBEKTOPHOCTBIO HUCIIOJIb30BAHUS
MacrnopTHBIX JaHHBbIX MOJA-pa3zyMeBacTCs
BO3MOXKHOCTh ~ WCIIONIb30BaHMSI HMX JUII  CaMbIX
Pa3IUYHBIX LieJei. DTO mpexkie BCEro:

- IIpH KyIUIe-TIPOJIaKe, apeHIe | JIp. 3eEMENTbHBIX
Y4YacTKOB (PBIHOYHBIX CIEJIOK C 3eMIIeii);

- B KayecTBe OCHOBBI I OMpPEICICHHS
BEJIMYMHBI 3€MENBHOT0 Hajora (HajaorooOiaraeMown
0a3b);

- BEIEHHUS SKOJIOTHYECKOTO MOHHUTOPHHTA 32
COCTOSIHHEM 3eMEJIBHOTO YYacTKa,

- TOCYJapCTBEHHOTO  KOHTpOJS 3a  €ro
UCIIOJIb30BaHKEM;

- HCIOJIBb30BaHUE, COJEPXKAIIUXCS B MacHopre
JAHHBIX,  JUI1  IeJed  KpaTKOCPO4YHOIo U
JIOJITOCPOYHOTO TUIAHWPOBAHUSI U NPOTHO3UPOBAHUS
UCIIOJIb30BaHUS 3eMEeJTbHBIX pecypcos,
MIPOEKTUPOBAHKUS MEPOTIPHUATHH MO YIYUIICHUIO H
OXpaHe 3eMeJb, BHYTPHUXO03SHCTBEHHOH OpraHu3aluu
TEPPUTOPUH H JIP.

CocTaB TMACIOPTHBIX JAHHBIX 3E€MEIBHOTO
ydacTKa, caM MpoIlece MacOPTH3AINHN TOJKHEI OBITh
YHHQHUIUPOBAHBI, a ¢GopMa IMacmopTa yTBEpXKIeHa
[EHTPAIEHBIM YIOJTHOMOYCHHBIM OPTaHOM, KaK 3TO
ykazaHo B 14 ctarbe 3emenbHOro Kojaekca PK.

3akJo4eHue.
BHe 3aBHCHMOCTH OT pa3Mepa W pa3MelIeHHS
3eMEJIBHOTO y4YacTKa, €ro IEJICBOr0 Ha3HAYCHUS,

HEU3MEHHBIM. DTO IMO3BOJIUT 00ECIICYNTh CHCTECMHBIH
ITOJIXO/ K OPTaHU3aliN YIeTa, PErHCTPAaIlii, OLICHKH,
MPaBOBOTO H  HKOJIIOTHYECKOTO  MOHHTOPHWHTA,
HCTIOJB30BAHUS M OXPAaHBI 3EMENBHBIX PECYPCOB.
Cama  mpomemypa  TAacHOpPTH3AIMK  JOJDKHA
OCYIIECTBIISITECS Ha OCHOBE CIMHOM METOIOVKH H
OBITh  00S3aTENLHOM K TNPUMEHEHHIO 110 BCEH
TEPPUTOPHUHN PECITYOTUKH B BUJE HHCTPYKIIHH.

B camom oOmem Buzme nacnopruzanus
3eMENIBHBIX YYaCTKOB BO3MOXKHA B CJICIYIOUICH
METOMYCCKON TOCIIC0BATCILHOCTH

I. TloaroroButenbHBIC Pa0OTHI, BKIIOYAIOIIUC
cOOp, U3yYeHWE W CHCTEMATH3alHUI0 IUIAHOBO-
KapTorpauuecKoro 1 Ipyroro MaTepuaa;

1I. Brigenenue 3eMEJIBHBIX
ITOIIeKAIUX TaCTIOPTH3AINN;

III. YcraHoBieHHME NAcCHOPTHBIX NAHHBIX U
COCTaBJICHHUE MTaCTIOPTa.

B memom mnpu yHHbUIEpoBaHHOW opme
nacropra COCTaB MMaCTIIOPTHBIX JTaHHBIX JJIA
Ppa3JIMYHBIX BUOOB CENbCKOXO03ICTBEHHBIX yFO)II/Iﬁ
MOXKET 6bITI) HE3HAYUTCIIBHO U3MCHEH C YUYCTOM HX
ocobenHocteit. [lpuuem mokazaTenu, MO Mepe
HEOOXOAMMOCTH, (HalpUMep, KaXKIble 5 JIeT) MOryT
KOPPEKTHPOBATHCS.

C LEeJbI0 COKpalleHus 00BEMHBIX
XapaKTePUCTUK BMECTO HEKOTOPHIX ITOKa3aTele
MOJKHO HCTIOTH30BaTh KO3 HUIIIEHTEHI,
OTpa’karoIIue MEJTHOPaTHBHOE COCTOSTHHIE
3eMENBHOT0 YYacTKa, ero peibed, MECTOMOI0KEeHNE
OTHOCHTENBHO CEPBHUCHBIX MPEINPUATHHA, IMYHKTOB

Y4aCTKOB,

ciaun CeNbCKOXO3SICTEHHBIX TOBapoB "
BHYTPUXO3SIIICTBEHHBIX MPOM3BOJICTBEHHBIX IIEHTPOB,
nHPPACTPYKTYPHOE 00yCTpOICTBO u Ip.

YnowmsHyThie K03()(uIMeHTH yKa3zaHbl B 11 crarbe
3emenbHOrO Koziekca PecriyOnuku Kazaxcras.
B 3akroueHme npepraraercs npuMepHast popma

(hopM COOCTBEHHOCTH ¥ XO3SMCTBOBAaHWS, BHUIA macrnopra 3eMEILHOTO y4acTka
3eMJICTIONIE30BAHMS U Jp. (hopMa macmopTa U COCTaB CEIbLCKOXO3SIMCTBEHHOI'O UCIIONIB30BaHHS.
MACTIOPTHBIX JTaHHBIX JIOJDKEH OCTaBaThCS B IEIIOM
Ta6auna 1.
Ner/n | TlacropThbie nammsie 3HaueHne rmokasarenei
B 2015r. 2020r. 2025r.
1. ®dopma cOOCTBEHHOCTH HITH BUJI 3¢MJICTIOIH30BAHUS
2. [Tnomags yyacTka, ra
3. Tun (moaTHI) TOYBEI
4, Bbann 6onurera
5 MenuopatuBHOE COCTOSIHUE
' 3eMEJIHOTO y4yacTKa
6 PasMelienre  OTHOCUTENBHO  XO3SHCTBEHHOIO
' IIeHTpa
7 Pa3mereHrne OTHOCUTEITHO IICHTPOB O0CTYKIUBAHUS
’ U CIAauu CEeJIbCKOXO3SMCTEHHON NPOAYyKLIUU
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Introduction

The relevance of the growth in hydrocarbon
production is also evidenced by the decree of the
President of the Republic of Uzbekistan No. 4388
dated July 9, 2019 — «On measures to provide the
economy and the population with stable energy
resources, financial rehabilitation and improvement of
the management system of the oil and gas industry»
[1]. The key point of the resolution is the issues of
improving the operational efficiency of oil and gas
companies and the possibility of introducing advanced
technologies into the oil and gas industry. Also,
realizing the importance and necessity of developing
the oil and gas industry, on May 24, 2022, the
President made a speech on expanding oil and gas
production, reducing costs by increasing operational
efficiency, and also considered the possibility of
introducing advanced technologies into the oil and gas
industry. According to experts, most of the reserves
have recently moved into the category of hard-to-
recover.

To develop reservoirs with hard-to-recover
reserves and increase their efficiency, it is necessary
to use modern methods to intensify the flow of fluid
into the well. This usually includes the construction of
high-tech wells with multistage hydraulic fracturing

Doi: Gos¥® https://dx.doi.org/10.15863/TAS.2024.04.132.29

(fracking) and the use of new methods to displace oil
residues that cannot be extracted by traditional
methods.

According to experts, most of the reserves in
recent decades have been transferred to the category
of «hard to recover», which leads to a reduction in the
number of oil and gas wells with "simple” geological
characteristics that could give a high indicator of
hydrocarbon production when drilling vertical or
inclined wells. The current situation calls for the
introduction of modern and effective methods to
increase or at least restore the initial production
volume.

One of the modern methods of intensification of
reservoir fluid inflow is the Birch Leaf technology.
This technology is a control technology for
mechanical drilling of radial channels in a horizontal
well. Thus, a multi-branch well is obtained, from the
horizontal trunk of which numerous branches branch
off, which also have their own branches. The
trajectory of branches from horizontal trunks in this
technology resembles the shape of a birch leaf, which
is reflected in the name of the technology.

The design of the Birch Leaf technology is
assembled on the surface of the well before work
begins. The equipment is compact in size and presents
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no difficulties during assembly. This is one of the e The process of hydraulic fracturing takes

advantages of this technology, unlike hydraulic
fracturing technology, which requires the use of large-
sized machinery and a significant number of working
personnel. When using this method, less process fluid
is required than when using hydraulic fracturing,
which reduces the need for its disposal and the risks
of entering groundwater. [10]

The Birch Leaf technology was created in
contrast to Fishbone. Rosneft PISC unique project for
the construction of the Birch Leaf well took first place
at the All-Russian competition «New Idea 2020». The
project was implemented by specialists of Taas-
Yuryakh Neftegazodobycha and Tyumen Petroleum
Research Center. The Birch Leaf well is named so for
its similarity to a tree leaf. This world's first 15-bore
multi-branch horizontal well, each of which branches
off into 2 more shafts, was drilled at the
Srednebotuobinskoye field [5, p. 55]. A drilled well
using this technology makes it possible to effectively
cover all kinds of gas and oil traps, thereby
contributing to the effective development of this field
[7, p. 12]. It is important to note the fact that the initial
flow rate of the well amounted to 401.5 tons of oil per
day, which is significantly higher compared to other
technologies for the construction of multi-hole wells
providing high flow rate. [10]

It is also worth noting that thanks to the
technology, an increase in annual gas and condensate
production is projected by 4.01 and 1.82 times
according to the Birch Leaf technology, respectively,
and by Fishbone - by 3 and 1.62 times relative to a
"simple" horizontal well.

The object of the research is the Yuzhnaya
Tandyrcha gas condensate field (GCF), located in the
Bukhara-Khiva oil and gas region of the Republic of
Uzbekistan on the territory of the Guzar district of the
Kashkadarya region. It was discovered in 1982 during
geological exploration, which revealed the industrial
gas content of carbonate Upper Jurassic deposits
confined to the horizons XV-HP, XV-P and XV-PR.
The field has its own geological features: low
permeability of the reservoir, different piezo
conductivity in layers and gas-water contact, which
causes a high risk of waterlogging. The cracks are
mostly filled with calcite or dolomite, and open cracks
are rare. The leaching process leads to the formation
of large cavities. These factors limit the possibilities
for the application of standard measures to intensify
the production of natural gas and condensate. [9]

Currently, hydrocarbon production is carried out
using hydraulic fracturing, however, this method of
development has the following disadvantages, which
determines the choice of an alternative method for
intensifying the flow of fluids into the well:

¢ Significant costs due to the need for a large
number of equipment and maintenance personnel.

from several days to several weeks (in the case of
multi-stage hydraulic fracturing).

e The main disadvantage of hydraulic
fracturing is the lack of the possibility of accurate
crack formation in the required plane. This is due to
the unpredictability of the direction of action of the
total stress vector in the rock. This wvector is
conventionally decomposed into a vertical and two
horizontal components. It cannot be said
unequivocally that today there are no such techniques
that would not be able to determine the maximum
possible direction of the vectors. However, they are
quite expensive and require statistical evidence within
the studied areas. Based on the above, it can be
concluded that, using hydraulic fracturing, there is a
risk of encountering well flooding and gas occurrence.
This is a consequence of the uncontrolled passage of
cracks through the corresponding formation.

e Environmental hazard — due to the presence
of chemical additives in the hydraulic fracturing fluid,
soil contamination occurs. [3]

The construction of multi-hole horizontal wells
makes it possible to solve the problem of low reservoir
productivity based on existing wells. Wells are
considered to be multi-boreholes, from which
branching trunks are drilled to solve various technical
and geological problems. Any multi-hole well is
directional, because drilling a new branch requires
deflecting the trunk from the original direction.
Horizontally branched wells are a type of multi-hole
wells, because they are carried out in similar ways, but
in the final drilling interval, the zenith angle is
adjusted to 90°.

The use of horizontal technology allows to solve
the following tasks:

e The number of wells in the field is
decreasing, which is especially important when

developing deposits on the shelf. Onshore
infrastructure construction is also declining;
e Production volumes are increasing, oil

recovery is increasing;

o Wells are flooded much more slowly;

o Effective work with formations with low
permeability, with lenticular deposits, with large
vertical fracturing;

e Simple and reliable pressure maintenance
inside the reservoir. [3]

All calculations were carried out using the
horizontal gas condensate well 84 of GKF Yuzhnaya
Tandyrcha. The well was commissioned in 2017. The
design depth of the well vertically is 2,317 m and
along the trunk is 2,763 m. The vertical depth of the
roof of the productive gas reservoir is 2,234 m. The
length of the horizontal section is 300 m. The borehole
is not secured with casing pipes. Collector type — pore-
fractured. [4]

The initial gas production of the well in question
in the first year of operation amounted to 15,494.3
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thousand m?3year, and 227.1 tons/year for gas
condensate. In 2023, gas production was 54,978.3
thousand m3/year, and gas condensate production was
5,497.8 tons/year. In the future, the projected
production will decrease year after year by an average
of 8.4% for gas and 12% for condensate.

Table 1 presents a comparative analysis of the
technical and economic indicators of the use of Birch
Leaf and Fishbone technologies for 2024-2032.
capital investments in technology in the economic
model of the project paid off due to an increase in
volumes of natural gas and condensate, which

amounted to 896,526.8 thousand m3 and 6,090.3 tons,
respectively, according to Fishbone.

According to the data of the Uzbek Republican
Commodity Exchange JSC, the price of gas is 340
thousand soums/thousand m® with VAT and
condensate is 4500 thousand soums/ton. In order to
return investments, from 2025 to 2028, it is planned to
escalate the sale price of natural gas in the amount of
10%, from 2029 to 2030 - 15%. From 2031 to 2032,
the price escalation will be 20%. Thus, at the end of
2032, the sale price of natural gas will amount to 948.0
thousand soums per thousand cubic meters. The
condensate price was calculated in the same way. [2]

Table 1. Technical and economic indicators for the use of Birch Leaf and Fishbone technologies for 2024-

Name of indicators
Natural gas growth thousand m?
Condensate growth tons
Gas sales price

The selling price of condensate

Revenue from the sale of growth million sums
Investment costs million sums
Operating costs million sums
Tax liabilities million sums
Cash flow million sums
Discounted cash flow (10%) million sums
The payback period of the

. years
project
IRR

2032

Unit of measurement

thousand soums/thousand m3

thousand soums/tons

Source: made by the author based on MS Excel data

Investments in the amount of 74,230.0 million
soums are represented by the total cost of Fishbone
technology and logical operations related to the
transportation of technology. Investments are being
invested simultaneously in full in 2024. In 2024,
investments at Birch Leaf include equipment, a

Birch leaf Fishbone Difference
1 006 749,63 896 526,80 12,3%
6 554,69 6 090,3 7,6%
In 2024 — 340
In 2032 — 948
In 2024 — 4500
In 2032 — 12 547,07
567 386,26 485 004,1 17,0%
109 704,48 74 230,00 47,8%
154 015,90 90 795,00 69,6%
152 421,94 154 035,00 -1,05%
127 104,76 165 944,10 -23,4%
59 399,56 25 159,40 136,1%
4,00 3,00
31% 35,8%

program and a well, the rest of the amount is
distributed over the years.

While calculating the economic efficiency from
the use of the Birch Leaf technology, the period from
2024 to 2036 was considered, which is associated with
the industrial development of the field under study.
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Figure 1. The volume of natural gas and condensate production from 2024 to 2036, taking into account the
introduction of the Birch Leaf technology
Source: made by the author based on MS Excel data

Figure 1 shows the dynamics of natural gas and
gas condensate growth. There is a falling production
of 8.4% for gas and 12% for gas condensate annually.
The volume of hydrocarbon growth for 2024 is

calculated based on the volumes as of January 1, 2023.
As a result, the increase in gas in 2024 will amount to
154,885.57 thousand m?, and in condensate — 1,150.7
tons.

Table 2. Technical and economic indicators in the application of Birch Leaf technologies for 2024-2036

Name of indicators Unit of measurement Meaning
Natural gas growth thousand m?® 1254 526,45
Condensate growth tons 7769,57
Revenue from the sale of growth million sums 962 048,80

Source: made by the author based on MS Excel data

Table 2 shows the volume of growth over 13
years for gas (1,254,526.45 thousand m?®) and

condensate (7,769.57 tons), as well as revenue from
sales of an increase of 962,048.8 million soums.

Table 3. Structure of operating costs from 2024 to 2036

Name of indicators Units of measurement Meaning Specific gravity
Operating costs million sums 255 884,67 100%
Gas production costs million sums 235 229,24 91,9%
Condensate production costs million sums 10 921,64 4,3%
Polymer drilling mud costs million sums 7 728,80 3,0%
Electricity costs million sums 2 004,99 0,8%

Source: made by the author based on MS Excel data
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The operating costs will amount to 255 884.67
million soums. The structure of operating costs is
presented in Table 3. The standard costs for the
production of one thousand cubic meters of gas
amount to 77.6 thousand soums, which increases
annually in direct proportion to the selling price. The

total cost of gas production is 235,229.24 million. The
standard variable cost of condensate growth is 683.2
thousand soums/ton, which also increases as the
selling price. Gas production costs account for a large
share (91.9%).

Table 4. Tax deductions to the budget of the Republic of Uzbekistan for the period 2024-2036

Name The tax rate
Income tax 15%
VAT 12%
Property tax 1,5%
Subsoil tax 15%

Total taxes

Value (million soums) Specific gravity
47 170,52 15,6%
103 076,66 34,2%
7 021,39 2,3%
144 307,32 47,9%
301 575,89 100%

Source: made by the author based on MS Excel data

Tax deductions, which include property tax,
income tax, VAT and subsoil tax, were calculated in
accordance with the current legislation of the Republic
of Uzbekistan in the field of taxation during the
technical and economic calculations for the project.
Based on the design data, as well as taking into
account the specific cost of gas and condensate
production at the actual level of 2023, in the variant
taking into account the acquisition of technology at
the expense of Uzbekneftegaz JSC's own funds, the
following results were obtained, presented in Table 4.

The amount of taxes paid from 2023 to 2036 for
the implementation of the project will amount to
301,575.89 million soums. At the same time, the
largest share in the structure of tax deductions to the
budget of the Republic of Uzbekistan for the project
for the entire forecast period is the payment of subsoil
tax (47.9%), followed by VAT (34.2%). The smallest
share is taken by the property tax in the amount of
2.3%.

The gross financial result obtained from the
difference in sales revenue, VAT, operating expenses
and depreciation for the entire forecast period is
476,792.76 million [6]. In 2025, it decreased by 9%
due to the inclusion of depreciation (10,524.56
million), then there is an average increase of 8%. The
cash flow generated by the difference between net
profit and capital investments is negative in 2024, then
positive. Over the entire period of the project, the cash
flow indicator will amount to 278,293.53 million
soums. The average value of the increase is 13%.
Discounted cash flow with the introduction of the
technology at a discount rate of 10% will amount to
872 956.64 million soums. The payback period of the
project will be 5 years with an internal rate of return
of 29%. [8]

Analyzing the data obtained, it can be concluded
that the proposed technology is more cost-effective
compared to Fishbone and, accordingly, there is a
need for its implementation.

Scientific supervisor: PhD in economics, associate professor Otto Olga Edgarovna
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Introduction V[y(o)]z limVly, ],
Methods of direct search for the functional n—o "
minimum in the calculus of variations are an then we have
important tool for solving a certain class of problems.
They are aimed at finding extrema of functionals Vv [y(o)]:,u.

defined on functions and can be applied in various
fields. The basic idea of direct methods is as follows. _ o 0) _
Let it be necessary to find the minimum of some This means that the limit curve Yy and will be

functional V[y] defined on some class M of the solution of the problem [1].

admissible curves. For the problem to make sense, we , Thus,hto SOIer thehva]{i?ltion_al problem by the
must assume that there exist curves in the class M for direct method, perform the following steps:

which the functional V/[y] is finite. As a consequence, L. construct the minimizing sequence {y, };

the exact lower bound of inf V[y]= 11> —o0. is also 2. prove the eIX|stence of- a limit curve at the
yeM sequence {yn} using theoretical knowledge from

finite. Then, according to the definition of the exact functional analysis and topology. Depending on the

lower bound, we can say that there exists a sequence properties of M and the norm in which convergence

of curves {y, fe M, such that !imV [yn]:/u' In this is considered, different approaches are considered
o ) ﬁ_w (0) (compactness, closedness theorems, weak

case, the limit curve {yn} is defined for y*’and the convergence, etc.).

limit transition is satisfied: 3. prove the legitimacy of the limit transition.

The most difficult and final stage, which requires the
proof of the continuity of the functional.
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The members of the minimizing sequence can be X. = a+iAX
regarded as approximate solutions of the : '
corresponding variational problem.[1]-[2] where Ax = b=a "5 such broken lines we consider
The main difficulty in the rigorous justification n

of direct methods of calculus of variations is that
minimizing sequences may not converge to any limit
function even when the existence of a solution is
certain. The possibility that the functional may not be
continuous with respect to the chosen norm or
topology is not excluded. It should be noted an
important fact, the dependence of the application of
mathematical apparatus in choosing the class and
norm in which the convergence is searched and
analyzed. These complexities make direct methods a
powerful, but often difficult to implement tool.[1],[3]

In solving the problem of finding the extremum
of a functional, it is well known that the following
methods are used

VIyl=[F(xy.y")dx.

consider the problem of finding the extremum of a
function of a finite number of variables. For this
purpose, the desired function is replaced by a polyline

with vertices - fixed abscissas of points X, X, ,..., X

)

n 1
the derivative of y’(x) function - by the difference
relation:

yr(X) <Y (sz)x— y (X,) _

m
Let us consider the finite-difference Euler
method on the example of a simple variational
problem: we need to find the extremum of a
functional:

VIyl=[F(xy.y)dx.y(@)=y.. yb) =y, @3

@)

Approximate solutions to problem (3) are broken
lines, which are composed of a given number of N
links with vertices:

(Y[m + 1] — ¥[m])*

F :==proc(Y, m, h) 2

afunction @ (yl, Yoo yH), whose variables are the

unknown ordinates Y,,Y,,..., ¥,_; of the vertices of

the broken line. By constructing a system of
equations:

D (Y, Yyrenr Yos) o

o, ’

0D (Y1, Yz Yon) _ g

o, ’

00 (Y1, Yoo Yoa) _ g

¥ '
The ordinates of the vertices of the polyline are
determined. At y,,Y,,..,Y,,; ., the function

CD(yl, Yoo yn_l) reaches extrema.[1],[2]-[5]

Example . Find an approximate solution to the
problem of the minimum of the functional[1]:

V1= (¥ +2y)ox,y0)=0.y)-0.

Let's solve the example in Maple system by the
code [6]:

restart, with(linalg) : interface(displayprecision=13) :

When calculating approximations, the operations
are usually performed on decimal numbers. In such
calculations, Maple preserves 10 significant floating
point digits, which can be reduced with the
interface(displayprecisions=n) command. In our
example .N =3.

We create a procedure for replacing the
integrand function by finite differences, using formula

@) for y'(x). to Y(x)~ y(x,):

+ 2-Y[m] end proc:

F:=proc(Y,mh) (Y[m+ 1] —Y[m])"2/h"2 + 2*Y[m] end proc

A procedure is created to replace this integral by
a sum using the rectangle formula[6]-[7]:

b

'[ f(x)dx = (f(a)+ f(x)+..+ f(x,,)) Ax

a

JN :=proc(h, F, N)options operator, arrow; h-(sum(F(Y,i,h),i=0..N — 1)) end proc;
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N—1
JN = (h, F,N) —h ZF(Y,Z',h)]
i=0
The limits of integration are set. The number of (b— )

nodal points is fixed and the formula for the
integration step is entered:

forjfromOto Ndo X[ /] := h+j + a :end do;

X, =0
X1 :=%
X2 :=%
X3 :=%
X4 :=%
Xy =1

We write the formula for the functional V[Y] as
a function of the ordinates of the vertices of the
polyline[6]:

Phi := JN(h, F,N);

,_ 2, 2 2, 2 2., 2
d).fS(Yl—YO) +?Y0+5(Y2—Yl) +?Y1+5(Y3—Y2) +?Y2+5(Y4
2 2 2
TR AS( ) Y

The boundary conditions are fixed:

Y[0] := 0; Y[N] = 0;
Y,:=0
Y =0

The equations of the minimizing system for
determining the ordinates are compiled Yy, Y,, Y3, Y,

[6]:
for k toN — 1doeg[k] := evalf(diff (Phi, Y[k])) = 0; end do;

eq, :=20.000 ¥, — 10.000 ¥, + 0.400 =0

eq, :=20.000 Y, — 10.000 ¥, — 10.000 ¥; + 0.400 =0

eqs :=20.000 ¥; — 10.000 ¥, — 10.000 ¥, + 0.400 =0
eq, :=20.000 Y, — 10.000 ¥, + 0.400 =0

Then, as a result of the performed actions, the
minimizing system of egns equations with unknowns

is constructed Y;,Y,, Y, Y, [6]:

a=0:b:=1: N:=5:h:=

£

N

A loop is constructed to calculate the abscissas of
the vertices (points ) of the polyline:

)2
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var == {}:eqns = { }:
fork toN — 1do
var = varunion {Y[k]};
egns ‘= eqnsunion {eq[ k]};
end do;
var = {Yl}
eqgns = {20.000 Y, —10.000Y, + 0.400 = 0}
var ;= {Y], Y2}

eqns ;= {20.000 Y, —10.000 Y, + 0.400 =0, 20.000 Y, — 10.000 ¥, — 10.000 Y; + 0.400 = 0}
var .= {Yl, Y, Y3}

eqns := {20.000 Y, —10.000 Y, + 0.400=0,20.000 ¥, — 10.000 ¥, — 10.000 Y5 + 0.400 =0,
20.000 ¥; — 10.000 ¥, — 10.000 Y, + 0.400 = 0}

var = {Yl, Y, Y, Y4}

The left side of each equation of the system

contains not only the unknowns Y, Y,,Y,,Y,, with res == solve (eqns, var); assign (res) :

coefficients, but also numerical values without a
definite unknown, that is, essentially representing the
free terms of the equations. Applying the solve
command to the system eqgns:

We have:

Let's write the command like this:

resl = {Y1 = -0.080, Y, = -0.120, Y; = -0.120, ¥, = —0.080}
The same values are obtained if you follow these
steps. Let's write out a system of equations:

r F

isolate the first equation of the system and then write

The system consists of 4 -equations with 4 - _ _ _
the left side of the equation as a polynomial :

unknowns. Let's make the matrix A of the system
and the column of Bl free terms. [8]To do this, let's

‘r ‘
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Let's define the coefficients at unknowns in pl
as elements of the system matrix :

HF—L‘
¥
F

Then we partition the polynomial pland
determine the position of blaccording to the

partitionin? :

‘r

According to the partition blis the third element

of pl:

[ |

We write identical steps for the 2nd, 3rd, and 4th
equations:

Having defined the elements of the system matrix

and the column of free terms, let us compose A and
B19]:
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Now

we find Y, Y,, Y5, Y,:

Generate a list of vertex points of the polyline

and output the polyline L516] :

| —

Approximate solution: ‘

We find the exact solution to the problem[6];
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The graph of constructing the approximate L5
and exact solution Yy _ Xof the problem has the

following form [8]-[10]:

As we can see, the exact solution differs For comparison, let us consider the
markedly from the approximate solution obtained by implementation of the described code for the
the Euler method. functional[6]:

VIyl= J‘((y’)2 —2y'e” +cosx)dx, y(-1)=2,y(1)=3.

Minimizing system of equations for determining
ordinates Y;,Y,,Ys,Y, hasthe form:

We find a solution to the system:
An approximate solution to the problem is a
polyline L5:

Philadelphia, USA 265



ISRA (India)  =6.317 SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582  PWHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Prescribe the actions described above, as a result
of which the matrix A of the system and the matrix
B1 of the free terms are defined as follows:

Then the ordinates of the vertices of the polyline
Y, Y, Y, Y,

The approximate solution of the problem is
written in the form of a polyline L55:

Approximate solution:

The exact solution of the problem is of the
form:

For comparison, let us plot the graph of the
approximate L5, L55and the exact solution of the
Yy _ Xproblem [8]-[10] :
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It can be seen that the result has a noticeable Increasing the integration stepupto N =7, we
improvement over the result obtained for the Example have an approximate solution in the form of a broken
above, which confirms the fact that the accuracy of the line L7 andL77 :
approximate solution depends on the expression of the '

integrand.

Approximate solution:

The graph in this case is as follows:
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As you can see, the approximate solutions in both
cases have a slight difference. But the approximate
solution obtained by the solve team is more accurate

Let's compare the results of the solution at steps
N =5, N =7 with the exact solution by plotting
the graphs [10]:

When the steps are increased, the accuracy of the
computation of the approximate solution increases, as
one would expect. At the same time, the number of
equations in the system of equations with unknowns

Y, Y, Yy increases to N —1. At the same time,

the number of operations to determine Y;,Y,,..., Y,

increases. The main task of the finite-difference Euler
method is to find the unknowns Y;,Y,,...,Y,.

According to the prescribed code for finding the
unknowns, the Maple program handles the task
without much difficulty.
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TOYKH CTOJKHOBEHUA COBPEMEHHOM MUPOBOM MOJUTUKH

Annomauyun. Hanpsocennocms 8 cospemeHHoU Muposou noaumuxe pacmem. Cnopvl medcoy psoom
IKOHOMUUECKUX, NOIUMUYECKUX U BOEHHbIX MOWHLIX CMpan OoCmueiu evicuieti moyxu. [luniomamuueckue
OMHOWEHUS U MeMOoObl MUPHO20 YPe2YIUpOB8anus NPUWIY 6 Ynaook. Ycunus no nepeoeny mupa 603pacmaiom.
Hcnonvzoeanue opysicusi Macco8o20 NOPAdiCeHust 8 600PYIHCEHHbIX KOHGIUKmMax yseauuugaemcs. Bosmooicnocms
mpemuetl MUpo8oll 80lHbI CHMAHOBUMCS 6ce Oollee peaibHOU. B dannol cmamve ananu3upyiomcsi KOHQIUKmMul,
npoucxoosiyue Cce200Hs Ha MUpOGOU NOIUMUYECKOU dapeHe, UX UCHOPUHEeCKUe OCHOBbL U BO3MOICHOCb
nepepacmanusi 8 OOILULYIO BOUHY, PE2UOHBL U COOLMUSL, KOMOPble MO2YN CIANb NPUYUHOU IMO20.

Knwuesvle cnosa: Yeposa, KoH@Iukm, mMexncOyHApoOHble OMHOUICHUS,, PACUZM, HAYUOHAIUZM, MePPOPUsM,

KOpPYRYUsL.

Beenenue Jaxe cefiuac cTpaHbl MUpa >KUBYT 1107, BETPOM

Hcroprus HEOAHOKPAaTHO [OKa3blBala, 4YTO Takux BOHH. TouHee, BOIPOC O TOM, Kakod U3
caMble KpOBaBble KOH(IMKTHI HApPOJOB MHpPa MOTYT BOOPY)XCHHBIX ~KOH(QIIMKTOB, pasropalomuxcsi B
Ha4YHUHATbCA HCOXHWIAHHO, o ITyCTAKOBBIM Ppa3HbIX YacCTdX MHpaA, CTAHET l'IpPI‘IPIHOfI TpeTBeﬁ
npuyrHaM. HUKTO He o)kuan, 9To paccTpen 28 HioHS MHPOBOW BOHMHBI, CTal TIJIaBHOM 3a00TOH HapoaoB
1914 roma B CapaeBo psIOBBIM  CEpOCKUM MHUpa.
TMMHA3UCTOM  aBCTPO-BEHT€PCKOIO  3pureprora CerofiHs XOpOIIO M3BECTHO, YTO €CIU OBl
Opanna Oepaunanaa u ero sxeHsl repuoruan Copun paspasmiack TpeTbst MHpOBas BOIHA, 3TO ObUT OBI
XorenOepr npuBener K Havany I[lepBoil MupoBoit SIIEPHBIA KOH(IMKT, KOTOPHIA ITpHBeN ObI K THOEIN
BOWHBI, a TAK)KE UCTPEOJICHUIO HECKOJIBKHX JICCATKOB COTEH MUJUTHOHOB, €CJIM He MIJLUIHAPAOB Jtozeii[3].
MHJUTMOHOB 4enoBek[1]. Bropas MwupoBas BoiiHa Tem He MeHee, BMECTO TOTrO, YTOOBI
Takke Hadamach 1 ceHtaOps 1939 roma w3 [PEAOTBPATUTD 3TO, NOJIUTHUECKUE apEHbl MHpa BCE
AHAJOTUYHOTO TPUBHAIBHOTO WHIMICHTA, TO €CTh OoInbIle YBEPEHBI B TOM, YTO 3TO MPOHM3OMIAET, U K
MOJI TPEJIOTOM HakKa3aHMs 3a OyHT HEKOTOPBIX 3TOMy BenyTca npurorosieHus. Kamap, 4TO pan
HOJIBCKUX JIFo0OHTENeH Ha paguoctanimu [siiiBui[2]. MOT'YIIECTBEHHBIX CTpaH IYTAalOTCS B TOM, KTO Ha
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Ybe CTOpOHE OyAET cpakaTbCs B 3TOW BOWHE, UTO
CBUIETEIIBCTBYET O TOM, YTO B CHCTEME YIIPABICHHUS
MOJMUTUYECKUX IIGHTPOB, HMEIONUX BIAacTb B
MEXXTyHapOIHBIX OTHOILCHHUSIX, JIEHCTBYIOT
COBEPILIEHHO HEKOMIICTEHTHBIE M HEIaJbHOBUIHbIC
YUHOBHUKM W WX JCHCTBUSI MOXET TNPHUBECTH K
pa3pylLIEHUIO BCEro MUpa.

OnHo U3 MIpUYMH, KOTOPas MOXKET MIPUBECTH K
TpeTbel MUPOBOHU BOIiHE, SIBJIFOTCS
TEepPUTOPHUANIBHBIE  CHOPBI  Mexay HWHameidr wu
Iakucranom[4], xoTopwie He pematorcs ¢ 1947
roma[5]. Tlpomomkarommiics Crop MEKIy OSTHMH
JIBYMsI SOEPHBIMH CTpaHaMH II0 TTOBOAY BIAJECHUS
KammupoMm MokeT Jerko NpUBECTH K MHPOBOM
Boiine[6]. KoneuHo, yuyacThe CTOPOHHHKOB OOEHX
CTOPOH B ATOM BOIHE co371aeT 00s3aTeNbCTBA C TOUKH
3peHHs] COIMAIbHO-?PKOHOMUYECKUX, KYJIbTYPHBIX U
TOPrOBBIX OTHOIIEHHH. B stoM mnane Ilakucran,
Kuraii[7] u WHAus 0bITAIOTCS BOCIOJIB30BATHCS
noxaaepxkoit CLLIA[S].

Cnop w™exny Kutaem u CoenvHeHHBIMH
Hltatamu[9] sBiusercs OOHUM U3 KPYIMHEHIIUX
KOH(IMKTOB, YrpoKaloIMX MHPOBOMY OaslaHcy C
TOYKH 3PCHUS SKOHOMUYECKIX OTHOIICHHUH.

B T0 e Bpems, xots MHaus nuMeeT 10CTaTOYHO
CTaOWIIBHBIE MEXIyHapOJHbIC OTHOIICHWS, OHA HE
xKemaer mpuopurera Kurtas B pernmone B
MEKAYHAPOIHBIX JKOHOMUYECKHX OTHOLICHUSX, a
noanepsxka [lakucrana He B unTepecax Muauu.

VYriaybnenue MaKUCTaHO-KUTACKUX
SKOHOMHUYECKHX OTHOLIEHUH B KOHEYHOM HTOre
npuOIMKaeT BOCHHBI KOHQIMKT Mexay MHaueit u
Makucranom[10]. EcrecTBeHHO, B cilyyae UHIUHCKO-
MAaKKCTAaHCKOTO KOH(JIMKTa MYCYJIbMAaHCKHHA MHUD
BCTaHET Ha 3ammury [lakucrana. DTo mOpoKAaeT
CTOJIKHOBEHHE IIMBUIIN3AIINH.

Eme onna mpudnHa, KOTOpas MOXKET IPUBECTH K
TpEThEl MHUPOBOM BOiHE, cBA3aHa ¢ Poccueil. Ha
(hoHE POCCHHCKO-YKPAWHCKOW BOWHBI 3Ta CTpaHa
ceifyac JKUBET B KOH(IIHUKTE C MooBMHOM Mupa[ll].

3apokaeHUe M ACKaJalysi 3TUX KOH(IUKTOB
CBsI3aHbI C pPa3HbIMU NEPUOJAMHU U TpobieMamu. B

LeTIOM, 3a HOCIeHUE IBa CTOJIETHS
TEePPUTOPUAEHBIE pa3Mepsl Poccun, ee
JKOHOMMYECKHE pecypcsl M Oorarcrso, ee

TOCIIOJICTBYIOIIME UCH (MMIIEPHATH3M, KOMMYHU3M,
HAIIMOHAJIbHAsT ~ [EJIOCTHOCTh W 0OE30IacHOCTH),
TEXHOJIOTHYECKOE pa3BUTHE (OCOOCHHO B BOCHHOI
00yacTH) W HE3aBHCHMOCTh OBIIa HECOBMECTHMA C
rirobanpHOM nonuTrkoi 3anana[12].

Wneimu  cioBamu, CIHA[13] u 3aman[14]
MBITAIOTCSI NOTUUHUTE POcCHM 1 BECh CTOSIINII 3a HEU
BocTok cBoeit Bosie, HO O00S3aHHOCTH YUYHUTHIBATH
uHTEepechl Poccuu, TO €CTh OTCYTCTBHE BO3MOYKHOCTH
3aMagHoro JIMACPCTBA B OTOM PETHOHE, SIBIISCTCS
TJIABHOM IPOOJIEMO#t BCeX KOH(IIUKTOB.

Hamo ckasaTh, 9TO Ha NPOTSHKCHUU MOYTH
MATHCOT JerT 3amax cMmoTpen Ha Poccuio kak Ha
cTpaHy BocToka u Hanmro IUKO# IpUpObI, O0psCh 3a

TO, 9TOOBI YHUYTOXXUTH €€ JHIEPCTBO B PETHOHE U
MPEBPaTUTh €€ B COLMAIBHO-TIONUTHYECKYIO |
9KOHOMUYECKYIO 3aBHCHMYIO CTpaHy B peruone[15].
3/1eCh OCTaTOYHO BCIIOMHUTH, YTO HaMaICHHS
€BpOIEHCKUX cTpaH Ha Poccuio B pasHble NEpUOJBI
CBS3aHBI IPAKTUYECKU C OJTHUM U TEM K€ Ha3BaHHEM
— TepMuHOM «Mapin Ha Boctok». COOTBETCTBEHHO,
MOXHO cKa3aTb, 4To Poccusi wM3naBHa cuuTanach
BOCTOYHOM  Haled 10  NpU3HAKy  CBOEH
MIPUHAIIISKHOCTH. JIMIIh B MOCTIEIYIOIINE CTONETHS,
IOl JaBIICHHEM ITONUTHKH eBporen3anun [lerpa I,
oML 3aMaJHUKOB B HAI[MOHAJBFHOM TeHO(hOHIE
yBeNIWYHMIach, W OHH, O€3yCIIOBHO, OOpOIMCH 3a
MIpU3HAHUE B KaYeCTBE HEOTHEMIIEMOH YacTH 3amaja.

Jpyrumu  cioBaMu, TIOKOJEHHE, KOTOPOE
cMemaioch ¢ 3amazoM, OOpoJioch 3a TO, YTOOBI
KHUTEIN 3amafia CUUTAIN UX CBOMMH MU CUHTAIHU UX
paBHBIMH, a )KUTETU BocToka Buaeny B HUX XKUTeNeH
3amaza ¥ BUJENN B HUX IIPEBOCXOJCTBO Haj COOOH.
Oro Obuta ykacHas ommOKa. Pyccko-ykpauHCKas
BOITHA MOKa3ana, 4To JAaXe MOCIJIE CTOJIbKUX CTOJIETHH
OOppOBI  €BpOICHCKUE  HAPOABl  IMO-TIPEKHEMY
cunTaioT Poccuio BOCTOUHON M Kak ObI OHM HH OBLIH
€BPOICH3NUPOBAHEI, 3T HAIIUS BOCTOYHASL.

CrnoBa «Boctox» u «BocTouHbII»
HEOJHOKPATHO MOBTOPSUIHCH B pedaX YHHOBHHKOB,
3aHUMAIOIINX BBICOKHE TIOCTHI Ha OONBIINX TPHOYHAX
EC. Bocrok aelicTBUTENbHO moanepkan Poccuro.
IIpuunHa 3T0rO B TOM, 4TO XKUTEIU BOocTOKa cunTaror
Poccuto BOCTOUHOM CTpaHOM, a €€ HapoJ — IPEBHUMU
Bocrokamu. Ha namn B3ris, npunuio BpeMs, Korjaa
Bcs Poccust TommkHa 3T0 OCO3HATh.

OTOT peruoH, rae YKpauHa HaXOAUTCS B IICHTPE
KoH(}IMKTa, (pakTHYecKn CTayn «IojeM KOHQINKTa
3amagHol U BOCTOYHOW  nuBuiu3anuiin[16].
OTtHo1eHus BpeMeH XO0JI04HON BOWHBI, KOTOPBIE, KaK
CUYHTANOCh, 3aKOHIIINCH B 1991 rony, K cokaleHuro,
HE CMOTTH OOBEIUHHUTH KYJIBTYpHBIC CBSI3M MEXKIY
Bamagom u BocrtoxoM. 3amagHoe MBIIUIEHHE,
BEIIIEAIIIEE IMOOEOUTENeM W3 JIOXH «XOJOTHOM
BOMHBI»,  HCIONB30BAJI0O  BCE  METOABI  JUIA
YCTQHOBJICHUS MOJIMTHYECKOTO, 3KOHOMMYECKOTO,
COLIMOKYJIBTYPHOTO W JaXe  IOPUIUYECKOro
JIOMUHHPOBAHUS B €BPA3UIICKOM PErvoHe, rie ObUIn
OTKPBITBI BCE TPAHUIBI, M TEM CaMbIM OTKPBITO
IIPOAEMOHCTPHUPOBANIO, YTO UM IIJIEBaTh HA HHTEPECHI
HapoJI0B peruoHa, ocobenHo Poccum.

CIIA, EBpocoro3 M HX COIO3HMKH Hayajiu
CUUTaTh CeOs TMONUTUICCKUMH, SKOHOMHUYCCKUMH,
COLIMOKYJBTYPHBIMA W TIPABOBBIMHU JTHIACPAMH BCETO
MHpa TIOCJe pacraga ObIBIIEro anmbsHca. JKecTokoe
HaKazaHUe Pa3TUIHBIMU CITOCOOaMH CTpaH, KOTOPHIE
MPOTUBOCTOAT WX MONUTHKE[17], OTKa3 OT JHOOBIX
JTUIUIOMAaTHYEeCKUX METOJIOB, MUPHBIX COTJIALICHUH,
B3aUMOBBITOJIHBIX OTHOLICHUI, KaKk OYITO 3TO MPaBo
Ha nobeny, cTano mpakTukoi[18].

DTOT MapIll NPOTECTa B KOHEUHOM UTOTE MPUBEI
K pe3KoMy OTIopy co cropoHsl Poccuu. [Toromy uto
naBineHne oObequHeHHOW EBpomsl  mounwio  mo
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BKJIIOUCHHUsI B BoeHHBIN anbsiHc HATO psnma crpan, MOMUTHYECKUX JHAepoB (B ciaydae ¢ Kacemom

pacIlloJIOKEHHBIX Ha €€ 3amafHbIX TpaHuiax. B
pe3ynbTaTe MOKHO CKa3aTh, UYTO MIO0ATBHBIN 3amaj u
rno0anbHeI BocTOK HaxomsATCs Ha Mmopore TpeTher
mupoBoit  BoWHbBI[19] Ha doHe poccuiicko-
yKkpanHcKoil BoitHbI[20].

Pa3Hornacus B MeXOyHapOIHBIX OTHOLIEHUSX
CIODA u Kuras Moryr craTb OAHOH U3 HpPUYMH
TpeTbeil MupoBoil BoiHbI[21]. 3a mocnenuue 30 ner
OBICTPBII POCT KHUTAWCKOH HSKOHOMHKH U €€
MIPOHUKHOBEHHE BO Bce OOJIbIIe M OOJIbIE PErHOHOB
HAHEC/IM CEpPBhE3HBI yaap MO 3KOHOMUYECKOW H,
BO3MOJKHO, ITOJIUTHYECKOI rereMoHuu COoeMHEHHBIX
[ITatoB u EBporsbl.

31ech creayeT cKa3arhb, YTO MOMBITKY Pa3eTuTh
MUP HE IPEKPaTUIMCh Jaxe 1ociae Bropoil MupoBoit
BOWHBL. M moOexaeHHblEe, W BBIMTPABIIAE B 3TOH
BOIfHE M30 BCEX CHJI CTapaluCh 3aHATh BBITOJHYIO
MO3UIHIO TIPOTHB JIIOO0T0 KOH(IIMKTA, KOTOPBIH MOT
BO3HUKHYTb B MIOJIUTUKE CIEAYIOLIETO Neproaa. XoTs
nocieayromas 6opr0a pa3BuBaach B HaIllpaBICHUH
SKOHOMHYECKOW W HWH(POPMAIMOHHOH OOpHOHI,
MOJMTHYECKH BIMATCIBHBIE CTPAaHBI U AlIbSHCHI
MPU3HAIOT TEPPUTOPHAIBHBIC MPOOIEMBI CIaOBIMH
MeCTaMH CBOMX IPOTUBHUKOB. B sToM cmpicie CIIIA
nepxat HOxnayro Kopero u TaiiBanp kak cBoro chepy
BiIMsHUS TpoTuB Kwutas, cdepa SKOHOMHUECKOTO
BIMSHHUSL KOTOPOTO CTaHOBHUTCSI BCE OOjblIe H
Oonpmie, a €ro BIMSHHE B MHPOBOH ITOJUTHKE
Bo3pacraer. Jlpyrumu cioBamMu, O3TH  TOYKH,
HECOBMECTHMbIC C OOIIel 3KOHOMHYECKOH chepoit
pmusiaus Kurtas, ocrarorcs i CIIA mociaegnum
cpeacTBoM caepxkuBanus Kurasd.

HenaBHsAs oSckamanus OTHOLIEHHUH — MEXIY
Kutaem u TaiiBanemM Ha caMOM Jej€ OTpa)kaeT
pacTyumit aMEepUKaHO-KUTaUCKUN KOH(QJIUKT,
KOTOPBII B KOHEYHOM HTOre MOXKET CTaTh OJHOW U3
OTHPAaBHBIX TOYEK TpeTbed MHMpPOBOW  BOMHBI.
BO3MOXHBII ~ BOOPYKEHHBIH ~ KOH(PIUKT  MEXIY
Kuraem u TaiiBanem, ckopee BcCero, MpPUBEAET K
KPYITHBIM BOWHAM MEXIYy CTOPOHHHKaMH o00enx
CTpaH.

MoxHO cka3aTb, 4TO cTpaHbl bimxkHero
BocToka MOMONHUIN CHUCOK PErHOHOB, KOTOPHIE
MOTYT CTaThb NpUYMHON TpeTheil MHUPOBOH BOMHEI.
Otnomenuss mexnay CIHA u Hpanom pocturaror
caMoii oracHo# ToukH 3a cienyomue 50 geT no mepe
sckanaimu HanpsbkeHHoctr[22]. C 1970-x romos
CIIIA OoproTcsi 3a  YCTaHOBJICHHE  CBOETO
JOMHHUPOBAaHUS B TOProBJIC HEPTEHPOIYKTaMH,
KoHTpoJympyemoir Hpanom. B »3T0it Gopnbe oH
ucmonb3yer MHoxectBo Mep[23]. HacrpamBanue
HaceJIeHHs Hpana IIPOTUB COOCTBEHHOTO
MIPAaBUTEIIbCTBA, IPEBPAILICHUE COCEIHMX CTpaH B
KOHKYPEHTOB TI0 3KOHOMHUYECKOMY U BOECHHOMY

CyneiiMaHM) SBISIOTCS SICHBIMH CTPaTerHYECKUMHU
nemsmu CHIA.

Hpan He orcraer B 00pbbe C MHPOBOIA
xkannapmepueid. B to Bpems kak ycunus Mpana no
o0oraimeHuio ypaHa THpeICTaBIAIOT Cco0OW Iesb
o0ecIeuuTh CTpaHy OTHOCHTEINILHO JICIIEBOMH sIIEpHOI
9NeKTpodHeprucii[24], amepukaHCKHe W 3amajHbIC
CMMU uHTEpnpeTUpyIOT 3TU ACUCTBHS KaK MOIBITKY
npuobpectu  sipepHoe  opyxue[25]. B ciyuae
BoeHHOTO KoH(pmmKTa Mexny CIHIA u Hparowm,
MOCIEAHUN  TPO3UT  OTBETUTh  IIEPEKPHITHEM
OpMy3CKOTO IIPOSIMBA YTO BBI30BET KPU3UC MHPOBOM
peiake HehTH[26]. TI0 MHEHHMIO OSKCIEPTOB, 3TO
MOBNIMSET HAa MHPOBYIO ToproBimio CayIZoBCKOM
Apasun, Erunra, Memena u Cupuu. Kpome Toro,
CWIBHBIH  yZHap TIOHECYT OSKOHOMHKAa MHOTUX
€BPOMNEHCKUX CTpaH, KOTOpbIE MOJararTcsl Ha HUX
npoaykuuio, U Boiicka HATO, nucnonupoBaHHbIe B
peruone. Cnenyer Takke OTMETHTh, uTo pan u
CaynoBckast ApaBust yKe JaBHO HaxoOAATCS B
KOH(IMKTE M3-32 TIPETeH3WH Ha pPErHOHAIBHOE
JHUIIEPCTBO B TOPToBie HE(YTHIO M MHOTHX IPYTHX
BOIpPOCOB. 3aBUCUMOCTh CayloBCKOH ApaBuUH OT
CIIIA, a Tarke 3aBucuMocTh Hpana ot Kutas u
Poccum B BO3MOXHOM KOH(IMKTE B HACTOSINEE
Bpemst oueBuIHA[27].

Kpome Ttoro, xoHduukrel Mexnay HWpaHom u
W3pannem MoryT mpeBpaTUTh OJIMKHEBOCTOUHBII
PErvoH B o4ar TpeTbel MUPOBOU BOMHEBL. B TeueHue
JUIMTENBHOTO BpeMeHH M3pauib BhICTymald B pOJH
kHyTa CIIA 1 EBpocoro3a B KOHTpOJIE perHOHANBHON
MOJIMTHUKH, 5)KOHOMHKH ¥ TOPTOBBIX OTHOLIEHHH.

Upan ne xouer reremonun CIIA u 3anaza B
sToM pernone. Ha ¢one storo Mpan nonnepxuBaer
aHTHU3pamIsckue asmwkeHus B [aze, Cupunm u
JIuBane. M3pannp MOCTOSHHO HAamajaeT Ha CHIIBI
HPAHCKOTO CONPOTHBIICHUS B 3THX PaiOHaX, a TAKXKe
IBITAETC  (DU3MYECKH YCTPAaHUTh PSAA  HMPAHCKUX
JHUJIEPOB, BOCHAYAIBHUKOB M YYEHBIX, COIJIACHO
nHeTpykuuaM CIIIA, u mpespatun Mpan B cBoero
nmoctositaaoro  Bpara[28].  OGnamanwe  HMpaHom
SIIEPHBIM OPYXHEM, €TO IMOMBITKH Pa3MECTUTh €ro B
npezenax cBoer cepbl BIMSHUSA, a TAK)KE HallaJJeHue
W3panns na Upan unu ero chepy BIUSHUSA, ydacTHE B
9TOM KOH(IMKTE CTOPOHHHKOB OOEUX CTOPOH He
HCKJIIOYAIOT BO3MOXKHOCTH KPYITHOH BOIHBI.

B 1947 rogy mno pemenuto OOH 52%
MaJICCTUHCKOM 3emun ObiIo Tepemano M3zpawmiio,
ocrasiuecs 46% ObBUIM BBIIEICHBI HAJIECTUHIAM K
2% - HeifTpanbHBIM HepycamuMmckuMm paiionam. C
1967 rtoma HempepslBHAsS OKKymamus V3panimem
MAJECTUHCKUX 3€MEIb U MOMBITKH JHUIIUTh KOPEHHOE
HaceJIeHHe OKKYIMHPOBAHHBIX 3€MeNb IPUBEIH K
M3paWIbCKOMY TEHOLUAY M TIOTepe IOYTH JABYX

[IOTCHLIUAJLY, BBEICHUE 3aIIPETOB HAa MEXlyHAPOIHbIE Tpereit ux 3eMmenb (46+2%), Kkak yka3zaHO B
TOPrOBbIC OTHOIICHHUS (OCOOCHHO B OTHOIICHUU pesomortun OOH. Ha npotsikennn nonyseka OOH,
HE(TENPOAYKTOB) HAa MHPOBOM PBIHKE, MOIBITKH (dakTUIeCcKu cTaBIas MEXTyHAPOIHOMH
(huznyeckoro YHUYTOKEHUS MPaHCKUX opranuzauuedi, noguuHeHHoil CIIIA, 3akpsiBana
2 Clari
Philadelphia, USA 279 4 Clarivate

Ana lytics indexed



ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582  PWHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

IJ1a3a Ha MHOTOYMCIIEHHbIe oOpamieHus IlanecTuHsl.
Oro crenano [anectTuHy BedHbIM Bparom M3panist Ha
(hoHE MHOTOYHCIICHHBIX KOH(IUKTOB. B TO e Bpems
BolHa Mexny M3paunem u Xamacom B cektope I'aza
TOTOBHUT MOYBY JUIS Ti00aIn3aui KOHGIHKTOB[29].
Tot ¢akT, uro M3pannbs He MPUCITYIIUBACTCS K
npusbiBaM u TpeboBanusiM OOH, urHopupyer ee kak
OpraHM3aLNIo0, OCKOPOJISIET ee JIMJIepOoB, IPUBOAUT K

pOCTYy  AHTUCEMUTCKUX OTHOIIEHUH BO  BCEM
mupe.Takum  oOpasomM, B  JaHHOM  cCiydae
OKOHYATEJIbHO MIPOSIBIISIETCS CTOJIKHOBEHHE

BOCTOYHOH W 3amaJHoM IMBHIM3alui. Bo MHOrmx
CTpaHaxX MHpa TPOXOIAT JEMOHCTPAIlMN MPOTHUB
pe3nu Uspans B cextope ['aza. Ho 3To He 3acTaBnser
€ro MCHATH CBOIO TIIO3UWIHIO, W JTa CUTyallus
pa3KUraeT TPEThI0 MUPOBYIO BOMHY B PErHOHE.

H3BecTHO, 4TO paznen Kopeiickoro
noixyoctpoBa B 1955 romy cram pesyibraTom
TOTJAIIHETO CTOJKHOBEHUS KAIMMTAIUCTHYCCKUX U
COLIMAJIMCTHYECKUX cuil. Pa3yienenne ojHOM Haluy Ha
JBe CTpaHbl (AaKTHUECKH O3HAa4aJo0 BpEMEHHOE
3aMOpakhBaHUE KOH(IIMKTA, YTOOBI HE JOMYCTHUTH
MepepacTaHds  BOWHBI  KANUTAIHCTHYSCKUX |
KOMMYHUCTHYCCKUX HWICH B SIIEPHBIA KOH(IHUKT.
Ortoro TpebOBaNO JOCTABIEHHOE B PETHOH SIEpPHOE
opyxkue. Pacmam Coserckoro Cor3a ©u Kpax
KOMMyHHUCTHYeCKHii wmaeomorun B 90-x  romax
MPOIUIOTO BEKa JOJDKHBI OBUTH OOBEAVHHTH JBE
Kopen, xax u I'epmanuto.

Ho »storo ne mpowmsonuto. CesepHas Kopes,
OCBoOHBIIasA 3a npomez[umﬂ nepuon Mmpou3BOACTBO
SOEPHOTO M OAIMCTHYECKOTO OpPYXXHS, YCTosuia
npotus maeneHuss CIIA, oO0benuHeHHOTO 3amana u
ux cTopoHHHKOB Bokpyr CesepHoii Kopen u
MOTIOJTHUIIA PSABI MHUPOBEIX SICPHBIX TOCYIapCTB
CTaB MOTEHIMAbHOM O0YaroM TpeThell MHPOBOH
BoiinbI[30].

Kongmukr MEXAY Jemoxkparnueckoit
Pecnry6mukoit  Konro, pacmonokeHHOH B IHEHTpe
AQprKaHCKOTO KOHTUHEHTA, U COCETHUMU CTpaHAMH
Yraumaoi, Pyanmoit u bypynan[31],
npojoixkaronmiics yxe 30 5et, sBIseTcs OJHON U3
NPUYKH, CIIOCOOHBIX BBI3BaTh MHUPOBYIO BOHHBI[32].
MUIHOHBl JTI0AeH MOruOiIM, cTanu 0e3T0MHBIMU U
OexeHIIaMM B OTOM pErHoHEe H3-32 BOCHHBIX
JEHCTBUH, TOJNIoJAa W  TMAHJACMHHU, BBI3BAHHBIX
KOH(JIMKTOM HHTEpPECOB  CTpaH, 3aHUMAIOLINX
NO3ULKKH B MUpOBo moiuTuke[33]. DTo moxoxe Ha
WCTIBITAHAE HOBOW (POPMBI MEKIYHAPOIHBIX BOWH
Oynymero. To  ectb, KOrma  TPOMCXOIAT
MEXXIYHAPOJHBIE BOWHBI, CYIIECTBYET BEPOSTHOCTH
TOTO, YTO HEKOTOPBIE CTPAHBI M HAPOBI TIOTHOHYT HE
n3-3a BOIHBI, a HW3-3a T0JI0Ja, OECTIOMONTHOCTH H
601e3HeH.

Ha adpukaHckoM KOHTHHEHTE AJDKUD H
Mapokko HaxoJsTCsi B IOCTOSHHOM KOH(JIMKTE IO
TEeppPUTOpPHANBHBIM  BompocaM.  KopHum — aTHX
KOH(JIMKTOB YXOJIAT B KOJIOHHaJIbHBIE BpemeHa. C
1963 rona oHU peryJysipHO MBITATNCHh BTOPTHYTHCSA HA

TeppUTOpHH ApYT Apyra. OO6e CTOPOHBI TPATAT MHOTO
JICHET Ha BOOPYKEHHE U BOIOIOT C TIOMOIIIBIO MECTHBIX
W WHOCTPaHHBIX HaeMHHKOB[34]. Takue mpoKCH-
BOWHBI YBEIIMUUBAIOT BO3MOXHOCTh HCIIOJIb30BAHUS
3alpeIeHHOr0 Ha MEeXIyHaApOJHOM YPOBHE OpYXKHS,
W eClIM dTa CUTyalusi He OyAeT pelleHa, HEelb3s
oTpuLaTh, 4YTO B Ommkadmem OynymieMm Takue
IPYIIHUPOBKY OOEBUKOB OyIyT IPUMEHSITH MacCOBOE
CTpaTerniyecKkoe OpyXxue, U 0OTO TPHUBEIAET K
rI100ANEHBIM KOH(IUKTaM.

Ha »TOM KOHTHHEHTE MPOJOJDKAIOLIHECS CIIOPHI
Mexny Erunrom un Dduonueit OTHOCHUTEIBHO BOAHBIX
PECYpCOB OTHOCATCA K YHCITY CIIOPOB, KOTOPBIE MOTYT
IepepacTd B MUPOBbIE BOMHBI[35].

Kpome TOro, moboif U3 TeppUTOPHATBHBIX
CIIOpPOB, TaKUX KaK Poccus-I'py3us[36],
Asepbaiimkan-Apmenns[37], Typuus-I'penus u3-3a
Kumpa[38], Poccus-MonnoBa n3-3a
IMpunuectpobsa[39], Poccusi-Epponeiickuit Coro3 uz-
3a Kamununarpana[40], Moxer craTh NPUYHHON
TPEeTbel MUPOBOI1 BOIHBL.

IloTomMy 4TO ceromHsINHHE KOHMIUKTBI CTaIn
HEOTHEMJIEMOH YacThIO TTI00ABFHBIX OTHOIICHUH. To
eCTh  KOHQIHMKT  MEXIy JOBYMS  CTpaHaMu
NpeBpalaeTcsi B BOMHY MEXAY CTpaHaMH, KOTOPbIS
TPYIIUPYIOTCSA B KOPOTKUH IEPHOA BPEMEHH, H Ha
3TOH OCHOBE IPOTHBOOOPCTBYIOIINE KOAIHIHH
00BEMHSIOTCS B OyAyIINX BOMHAX.

WHave roBopsi, HECKOJIBKO NIECATHIICTHH Haz3a[
OBUIO OYEHBb CJIOKHO HAWTH OCHOBY ISl OTBETa Ha
BOIIPOC, MOKET JIU CIIly4UThesl TpeThst MUpOBasi BOMHA
B Ommkaitimem Oynyiiem[41]. Ceiiuac OTBETOB Ha
TaKkue BONPOCHI CTAaHOBHUTCS Bce OONbIIE M OHHU
CTaHOBATCS peasibHbIMU. CeroiHsl TOHKHE HUTH MHpa
MOTyT OBITH pPa3opBaHbl MPOCTBHIMH MPOOIEMaMHU
NUTHEBOW BOIBI. CIIOpBHI, BO3HHKAIOIIHE MO MOBOIY

9HEPropecypcos, IIPOJIOBOJILCTBUS, pacusma,
HaIMOHAIN3Ma, TeppopusMa, (MHAHCOBBIX,
9KOHOMHYECKHX, TOPrOBBIX, HAEMHOTO TpYyJa,
oOCITyXHWBaHMs, IPOU3BOJACTBEHHBIX,  BOCHHBIX,
KYJIbTYPHBIX, PEIUTHO3HBIX, uaenHo-
UCOJIOTUYECKUX,  JTYXOBHBIX, TEPPUTOPHAIBHO-

COIIMAJIBHBIX U JPYTUX BOIIPOCOB, MOXKET HE TOJIBKO
YHUYTOXUTHL OTHOLICHHA MCEKAY CTOpOHaMH, HO U
MPEBpPaTUTH 3TO B MUPOBYIO TpAr¢iuto.

Cel"O}IHﬂ JUIITIOMAaTUYCCKHEC HCHHOCTH nu
OTHOLICHUA pr60 IMONUPAKOTCA CTOSI Ha BBICOKHUX
TpI/I6yHaX, OTKPBITO MOIMUPAIOTCA MCEKAYHApPOIAHBIC

CTaHAAPTBI, BMECTO  ODPYXHS  HCIIOJIB3YIOTCS
KOHOMHYECKHE u (MHAHCOBBIE  PECYPCHI,
pasBHBAIOTCS  pa3nuuHble  (OpPMBI  HMCTOYHHKOB

nHpopManny, MpeHeOpekeHne TyXOBHOCTHIO CTallo
KyIbTypHass — Tpagullis, TEPPOPUCTUYECKUE U
aMopalibHBIe TPYIMIIUPOBKU TPeOYIOT IpHU3HAHUS,
JIOXKb, KIIEBETA, JIHLEMEPHE, KOPPYIILHS CTAaHOBSITCS
MEpCOHaXKEM, KOTOPOrO HE  CTBIIATCS  Jaxe
HOAJAHHbIE CAMOTO BBICOKOTO T10CTA.

Wuave roBopsi, MpUYMHBI THEBA HAPOJOB MHUPA
HacTOJBbKO pa3HOOOpa3HbI, YTO HE HCKIIOYEHO, YTO
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mo0as U3 HUX Pa30oXOKET TOoXKap TPeThbed MUPOBOMH

BOWHBI.
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Introduction International Dragonfly Fund was established by this
With the development of dragonflies in two association. The main goal of this foundation is to
different environmental conditions, it has its place in promote projects for the study and protection of
the exchange of substances in the biocenosis. Even in dragonflies and their habitats [3].
small water bodies, they participate in the formation In Central Asia, the study of dragonflies was
of several tons of biogenic substances over the years somewhat developed at the beginning of the 20th
[1]. century. G. G. Yakobson, V. L. Bianchi describe some
6650 species of dragonflies grouped into 40 dragonflies distributed in Central Asia [4]. In addition,
families are known in the fauna of the world, of which information about Central Asian dragonflies can be
1665 species, i.e. the largest part, belong to the found in the data of Bartenov (1933) and Sokolov
Indomalayan zoogeographic region [2]. (1933). Belyshev and Shevchenko (1958) present a
Odonatology is a science that studies systematic list of dragonflies distributed in the water
dragonflies. So far, the authors have done a lot of bodies of Tashkent, Western Tien-Shan and
research on dragonflies. The Worldwide Dragonfly Kazakhstan [5,6,7.].
Association was also established in September 1997. Preliminary information on the study of
In order to support dragonfly research projects, the dragonflies in Uzbekistan is reflected in Belyshev's
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monograph (“®ayna u skoinorus crtpekos3”). This
monograph is based on analytical data aimed at the
study of representatives of the dragonfly family of
Uzbekistan, including neighboring countries [8].
Along these lines, information about the bioecology
and morphology of dragonfly species found in
Uzbekistan is given in the data of A. Kulmamatov [9].
S.N. Borisov's (2007) article entitled "Middle Asian
dragonflies" contains information on the species
composition of 56 species of dragonflies found in
Uzbekistan and Tajikistan [10].

Almost no odontological studies have been
conducted in the south-eastern part of Andijan. Some
information about Sohaga cannot provide full
information about the biological and ecological
characteristics and life cycle of insects belonging to
the family of dragonflies in Uzbekistan [11].

MATERIALS AND METHODS

Research area: The research was conducted in
the 2022-2023 (spring-summer-autumn) season in the
plains, hills, and mountain regions of Khojaabad,
Marhamat districts in the southeastern regions of
Andijan, and bordering regions. The climate of the
researched areas is sharply continental. The average
annual temperature is 13.10C, the average in July is
26.70C, the highest temperature reaches 450C. The
average temperature in January is -3.50C, and the
minimum temperature is around -260C. Annual
rainfall is 218-330 mm [12].

C S Depran

Figure-1. Map of Andijan sample collection sites. (A

Materials. White stork fishery of Khojaabad
district, sports rehabilitation camp located in the
village of Karnaychi, reservoirs around the shrine of
Imam ota, lakes between Imam ota mountain,
Bobakhuroson, Ulyuz, Tosh yoli Marhamat district. It
was collected from ditches near the village of
Bakhoristan, near the shrine of Aq Tonlik ota, near the
farm. The collection of materials was carried out in the
summer-autumn seasons of 2022-2023 (from the
second half of June).

In order to study the fauna and distribution of
dragonfly species distributed in Khojaabad and
Marhamat districts, an expedition route (Dedyukhin
method) was used to collect biomaterials [13]. A field
diary was used to record the process, and a GPS
navigator was used to obtain information about the
place of research. In the research, samples were
collected (using an entomological trap) along water
bodies, ditches, lakes, ditches and cultivated fields.

When analyzing the taxonomic composition of
dragonfly species, Kharitonov (1977) identifiers were
used, including the scientific literature of the field, and
when analyzing them from a systematic point of view,
the dissertation of S.N. Borisov (Ctpekoss (Insecta,
Odonata) CpenneiiT A3uM W UX aJalNTHBHEIC
crpareruu) and the site https://www.gbif.org/ were
consulted [13,14 ,15]. The location coordinates of the
materials collected for research were determined
using the cartographic service of the Google map
program.

- places where the material was collected in Marhamat

district, B - places where the material was collected in Khojaabad district, C - a general view of the south-
eastern zones of Andijan where the material was collected).
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South-eastern regions of Andijan. 1.(40°31'01"N 72°38'34"E., 40°30'59"N 72°38'27"E., 40°31'55"N 72°21'13"E.)
2.(40°40'09"N 72°35'00"E., 40°40'16"N 72°34'45"E.) 3.( 40°40'23"N 72°34'40"E.) 4.( 40°40'17"N 72°34'56"E.,
40°31'45"N 72°21'16"E, 40°31'44"N 72°21'35"E.) 5.( 40°40'34"N 72°34'36"E., 40°31'48"N 72°21'43"E.) 6.(
40°30'55"N 72°38'37"E.) 7.(40°32'20"N 72°37'03"E., 40°32'10"N 72°21'48"E.) 8.( 40°31'01"N 72°38'30"E.,
40°31'50"N 72°21'27"E, 40°32"21"N 72°21'34"E.) 9.( 40°32'20"N 72°37'01"E., 40°28'08"N 72°1824"E.) 10.(
40°31'01"N 72°38'43"E., 40°32'25"N 72°21'43"E.) 11.( 40°40'15"N 72°34'47"E., 40°32'10"N 72°20'40"E.)

Table-1. List of specimens of species distributed in the south-eastern zone of Andijan, including: date of

collection, location and sex of captured individuals.

Gomphus flavipes Charpentier, 1825

No date District Individ Length (N) Area (E) the person who collected
the sample
1 19.06.2023  Khujaabad 1228 40°31'01"N 72°38'34"E Ganijonov D
2 06.07.2023 Marhamat 29348 40°30'59"N 72°3827"E Ganijonov D
3 11.07.2023 Marhamat 12348 40°31'55"N 72°21'13"E Ganijonov D
Anax imperator (Leach, 1815)
1 21.06.2023 Khujaabad 1208  40°40'09"N 72°35'00"E Ganijonov D
2 22.06.2023 Khujaabad 12138 40°40'16"N 72°34'45"E. Ganijonov D
Anax parthenope (Selys, 1839)
1 23.06.2023 Khujaabad 0918  40°4023"N 72°34'40"E Ganijonov D
Sumpetrum vulgatum (Linnaeus, 1758)
1 24.06.2023 Khujaabad 3928 40°40'17"N 72°34'56"E Ganijonov D
3 14.07.2023 Marhamat 4218  40°31'55"N 72°21'13"E Ganijonov D
Sympetrum fonscolombii (Selys, 1840)
1 25.06.2023 Khujaabad 3928 40°40'34"N 72°34'36"E Ganijonov D
2 16.07.2023 Marhamat 1928 40°31'48"N 72°21'43"E Ganijonov D
Libellula quadrimaculata (Linnaeus, 1758)
1 27.06.2023 Khujaabad 1208 40°30'55"N 72°38'37"E Ganijonov D
Orthetrum brunneum (Fonscolombe, 1837)
1 27.06.2023 Khujaabad 3913 40°3220"N 72°37'03"E Ganijonov D
2 18.07.2023 Marhamat 1914 40°32'10"N 72°21'48"E Ganijonov D
Calopteryx splendens (Harris, 1780)
1 28.06.2023 Khujaabad 6233  40°31'01"N 72°38'30"E Ganijonov D
2 20.06.2023 Marhamat 5024  40°31'50"N 72°2127"E Ganijonov D
Calopteryx virgo (Linnaeus,1758)
1 28.06.2023 Khujaabad 5034  40°32'20"N 72°37'01"E Ganijonov D
2 21.07.2023 Marhamat 4028 40°28'08"N 72°1824"E Ganijonov D
[ ]
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Lestes nympha (Selys, 1840)
1 20062023  Khujaabad 3023  40°31'01"N 72°3843"E Ganijonov D
2 23.07.2023 Marhamat 49138 40°28'08"N 72°18'24"E Ganijonov D

Ischnura elegans (Vander Linden, 1820)
1 30.06.2023 Khujaabad 6924  40°40'15"N 72°34'47"E Ganijonov D

2 25.07.2023 Marhamat 5928 40°32'10"N 72°20'40"E Ganijonov D

RESULT AND DISCUSSION which are the southeastern part of Andijan, it was
As a result of the taxonomic analysis of the found that they consist of 2 suborders, 6 families, 8
odonata fauna of Khojaabad and Marhamat districts, genera, and 11 species (Table 2).

Table-2. Taxonomic description of species identified in Marhamat and Khojaabad districts.

Tir Odonata -dragonflies
Suborder -Anisoptera- all kinds of winged
Family -Gomphidae (Rambur, 1842)
Genera-— Gomphus (Leach, 1815)
L Gomphus flavipes (Charpentier, 1825)
Family - Aeschnidae (Rambur, 1842)
Genera-Anax (Leach,1815)
2. Anax imperator (Leach, 1815)
3. Anax parthenope (Selys, 1839)
Family - Libellulidae Rambur, 1842
Genera-Sumpetrum (Newman, 1833)
4, Sumpetrum vulgatum (Linnaeus, 1758)
5. Sympetrum fonscolombii (Selys, 1840)
Genera -Libellula (Linnaeus,1758)
6. Libellula quadrimaculata (Linnaeus, 1758)
Genera — Orthetrum, (Newman, 1833)
7. Orthetrum brunneum (Fonscolombe, 1837)
Suborder — Zygoptera- Straight winged
Family - Calopterygidae (Selys, 1850)
Genera - Calopteryx (Leach, 1815)
8. Calopteryx splendens (Harris, 1780)
9. Calopteryx virgo (Linnaeus,1758)
Family - Lestidae (Calvert, 1901)
Genera -Lestes (Leach, 1815)
10. | Lestes nympha (Selys, 1840)
Family -Coenagrionidae (Kirby, 1890)
Genera - Ischnura (Charpentier, 1840)
11. | Ischnura elegans (Vander Linden, 1820)
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According to the table, it was found that the
odonata fauna of Khojaabad and Marhamat districts
consisted of 11 species when taxonomically analyzed.

In the diagram below, representatives of the
dominant species of dragonflies Anax (Leach, 1815)
18.30%, Sumpetrum (Newman, 1833) 18.30% and
Calopteryx (Leach, 1815) 18.30% make up 55% of the

9%
18,30%

\

18,30%_"
= Libellula Ischnura
Lestes Calopteryx
= Ortohetrum = Syumpetrum
Anax = Gomphus

Genera

\os

total identified species. Also, Ischnura (Charpentier,
1840) 9%, Lestes (Leach, 1815) 9%, Orthetrum,
(Newman, 1833) 9%, Libellula (Linnaeus, 1758) 9%
and Gomphus (Leach, 1815) 9% each. type was noted,
that is, it is 45%. In the diagram below, you can see
their percentage in relation to the total fauna.

9%

9%

18,30%

Figure 2. The percentage (%) of dragonflies found in the south-eastern regions of Andijan.

Morphoecological characteristics of
dragonflies of Khojaabad and Marhamat districts

Suborder: Anisoptera - All kinds of wings

Family - Gomphidae Rambur, 1842

A family of medium-sized dragonflies with
enlarged segments at the end of the abdomen. But not
all species have such extended segments. That's why
their widespread compound large eyes are a good sign
to recognize. The tail and body color of most species
are usually marked with brown or dark yellow or
green. These dragonflies actively move on the water,
but usually rest horizontally on the ground, sitting on
rocks [18].

Genera - Gomphus Leach, 1815

Species: Gomphus flavipes Charpentier, 1825

Place of origin: Andijan region, Khojaabad
district, lake between Imam-ota mountain. 19.06.2023
Regional turning degree: 40°31'01"N 72°38'34"E.
07.06.2023, 40°30'59"N  72°3827"E  Marhamat
district, Tosh yoli water dam banks, 07.11.2023,
40°31'55"N 72°21'13"E.

Morpho-ecological characteristics: Gomphus
flavipes inhabits the middle and lower reaches of
slow-flowing medium and large rivers. Males are blue
and females are green. The legs of both sexes are
mainly yellow in color [19].

Family: Aeschnidae Rambur, 1842

Very large family of dragonflies, body length 70
mm, wingspan 95-115 mm. The eyes have a small
socket on the top of the head. The color of the body is
variegated, black and blue colors predominate in male
individuals, and yellow, fawn, and brown colors
predominate in female individuals [20].

Genera: Anax Leach, 1815

Species: Anax imperator Leach, 1815

Place And Time Of Sample Collection: Agqush
reservoir, Khojaabad district, Andijan region.
21.06.2023., Regional turning degree: 40°40'09"N
72°35'00"E, 40°40'16"N 72°34'45"E.

Morpho-ecological  characteristics:  Body
length 65-82 mm, ventral length 49-61 mm, hind wing
45-52 mm. The head is large, the forehead is green
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with a thin black line, and the lower part has a black
spot. His eyes are green-blue above, yellow-green
below. the chest of the male is greenish-blue, the belly
is blue, the upper part is broad black, and the sides are
painted in a concave band. The wings are colorless.
The breast of the female is green, the abdomen is also
green and has a brown stripe [20].

Species: Anax parthenope (Selys, 1839)

Place And Time Of Sample Collection:
Agqush reservoir, Khojaabad district, Andijan region.
23.06.2023, Regional turning degree: 40°40'23"N
72°34'40"E.

Family: Libellulidae Rambur, 1842

This family includes dragonflies of medium size
(body length 30-50 mm, wingspan up to 80 mm).
Their coloring is mainly yellow, brown, black, and
red. A number of representatives of some genera, male
individuals, have a bluish color on the abdomen. The
colors are not shiny. The eyes are connected to the
back of the head. The wings are transparent, there is a
dark spot at the base of the hind wings. Female
dragonflies drop their eggs into the water while flying
[16].

Genera: Sumpetrum (Newman, 1833)

Species: Sumpetrum vulgatum (Linnaeus,
1758)

Place And Time Of Sample Collection: : White
stork fishery, Khojaabad district, Andijan region.
24.06.2022, 40°40'17"N 72°34'56"E., Marhamat
District, Kurgancha Mfy ditches 14.07.2022, Region
turning degree: 40°31'45"N 72°21 '16"E.

Species: Sympetrum fonscolombii (Selys, 1840)

Place And Time Of Sample Collection: White
stork fishery, Khojaabad district, Andijan region.
25.06.2022, 40°40'34"N  72°34'36"E., Marhamat
district, Kurgancha mfy ditches 16.07.2022, Region
turning degree: 40°31'48"N 72°21 '43"E.

Genera:Libellula (Linnaeus, 1758)

Species: Libellula quadrimaculata Linnaeus,
1758

Place And Time Of Sample Collection: : Andijan
province, Khojaabad district, a lake between Imam
Ota Mountain. 27.06.2022 Regional turning degree:
40°30'55"N 72°38'37"E.

Morpho-ecological  characteristics:  Four-
spotted dragonfly Four-spotted chaser. Differences
between male and female: The difference between
male and female is the spot on the abdomen [21].

Genera: - Orthetrum, (Newman, 1833)

Species: Orthetrum brunneum (Fonscolombe,
1837)

Place And Time Of Sample Collection:
Khojaabad district, Andijan region, Imam ota bulak
27.06.2022, 40°32'20"N 72°37'03"E., Marhamat
district, Bobakhuroson mfy ditches 18.07.2022,
Region turning degree: 40 °32'10"N 72°21'48"E.

Suborde: Zygoptera.

2 pairs of well-developed wings. Upper and
lower jaws are well-developed chewing type. The

morpho-anatomical structure of the 1st and 2nd pair
of wings is the same. When the dragonfly rests, the
wings are folded on both sides of the body. These
dragonflies fly relatively slowly and low. The eyes are
located on both sides of the head in a small faceted
structure. Representatives of this subspecies are
mostly found near water bodies [9].

Family: Calopterygidae-Calopterygidae.

Except for the base and tip of the wings,
everything else is dark blue. Pterosigma is
conspicuously white on the edge of the upper part of
the wings. The length of males is 38-45 mm, the
length of females is 30-38 mm. There are 3 species
belonging to this family in Uzbekistan. Basically,
representatives of this family are found in swamps and
wetlands with high humidity [16].

Genera: Calopteryx

Species: Calopteryx splendes- Linnaeus, 1758.

Place of origin: White stork fishery, Khojaabad
district, Andijan region. 28.06.2022, 40°31'01"N
72°38'30"E., Marhamat District Bobokhuroson Mfy
ditches  20.06.2022, Region turning degree:
40°31'50"N 72°2127"E , 40°32"21"N 72°21'34"E.

Morpho-ecological characteristics: The body
is green-bronze in color. The wings of males are solid
blue, and those of females are colorless and light.
When the wings are folded, the width is 58-75 mm.
The length of the abdomen is 33-40 mm. It is found
around water bodies [16].

Species: Calopteryx virgo (Linnaeus, 1758)

Place And Time Of Sample Collection:
Khojaabad District, Andijan Region, Imam Ota
Bulak.  28.06.2022,  40°32'20"N  72°37'01"E,
Merhamat District, Bakhoristan mfy ditch banks
21.07.2022, Region turning degree: 40°28'08"N
72°18"24"E.

Family: Lestidae Calvert,
dragonflies

The length of the wings is 20-30 mm, the color
of the body is shiny, the wings are transparent, the
pterostigma occupies at least 2 cells that are clearly
visible on both wings. 9 species of this family are
distributed in Uzbekistan (Nasekomye Uzbekistana,
1993) [16].

Genera: Lestes Leach, 1815

Species: Lestes nympha Selys, 1840

Place And Time Of Sample Collection:
Khojaabad District, Andijan Region, Lake between
Imam Ota Mountain. 29.06.2022 Regional turning
degree: 40°31'01"N  72°38'43"E. Ulyuz ditch,
Marhamat district. 23.07.2023. Regional turning
degree: 40°3225"N 72°21'43"E.

Morpho-ecological characteristics: distributed
near streams and rivers, male and female have the
same brown body. The length of the body is 34-39
mm, the length of the abdomen is 27-30 mm, the
length of the wings is 20-22 mm, the larvae develop
up to 3 months. It feeds on small insects[17].

Family: Coenagrionidae Kirby, 1890

1901 - Dwarf
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Spear-shaped dragonflies Small-bodied, in algae tissues. The larvae feed on the larvae of

delicately structured dragonflies. In most species, the
abdomen of the female is light green or brown, and the
male is bright blue with black spots. Pterostigmas are
small 1 cell size. (Nasekomye Uzbekistana, 1993)
[16].

Genera: - Ischnura Charpentier, 1840

Species: Ischnura elegans Vander Linden,
1820

Place of receipt: White stork fishing farm,
Khojaabad district, Andijan region, 30.06.2022.
Regional turning degree: 40°40'15"N 72°34'47"E.
Marhamat district, a farm near the shrine "Aq Tonlik
Ota". 25.07.2023, 40°32'10"N 72°20'40"E.

Morpho-ecological characteristics: this species
is distinguished from other representatives of
dragonflies by its elegant appearance. It is a small,
delicate dragonfly common in Central Asia, the length
of the abdomen is 18-28mm, the length of the wings
is 18-21mm. Males have blue bellies with black
patterns, females are light brown in color. Lays eggs
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Introduction In particular, there are specific scientific views

UDC 334.01. and concepts in the constitutional-legal theory

regarding the status of the deputy of the District and

People's Deputies District, City Council consists City Council of People's Deputies covering the rights,

of People's Deputies elected by residents of the obligations and guarantees of the deputy's activities as

district, city in accordance with the law. Deputies are well as other issues.

one of the important entities that perform The lack of a unified approach to the status of a

representative activities of the government. Their deputy of the local council requires a more extensive

activities in this regard are directly related to the status study of this scientific category and, as a result, the

of deputies and are determined by their rights and development of proposals and theoretical rules for the

obligations. current legislation. It depends on the qualitative and

The legal status of any entity is determined by its comprehensive implementation of the tasks by the

tasks and powers, as well as the system of activity deputy, the extent to which his legal status and
guarantees. That is, these elements within the guarantees are defined.

framework of the legal status, in turn, are the main
means of ensuring the activity of the subject.
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Main part

An important issue is the legal status of a deputy
of the Council of People's Deputies. The legal status
determines the totality of their tasks, rights and duties
and the system of guarantees of their activity" [1].

According to legal scholar A. Tolaganov, "the
legal status of deputies is the scope of their rights and
duties, as well as the scope of their powers. The main
part of the powers of the deputy is implemented
through the activity of the body to which he was
elected" [2].

R. Qayumov stated that the legal status of a
deputy is the sum of the rights, obligations and duties
of deputies, the forms of their activity and powers[3].

In our opinion, it is impossible to agree with the
opinions of legal scholars A. Tolaganov and R.
Qayumov regarding the legal status of the deputy,
based on the legislation, it should be noted that within
the framework of the concept of the legal status of the
deputy, it is appropriate to understand the legal status
of the deputy, which includes only the rights and
obligations of the deputy, the right to immunity. The
status of a deputy is a broader concept, and it is
appropriate to understand the general status of the
deputy in relation to all the powers, obligations,
immunity, guarantees of activity, professional ethics
and provisions given to the deputy by law.

Professor O. Khusanov also touched on the issue
of the status of the deputy and noted that "the status of
the deputy is characterized by the existence of special
guarantees for his activity and these guarantees enable
the deputy to carry out his activities independently
without any hindrance" [4].

Sh. Zulfikarov, in his research work, touched on
the legal status of the deputy and its socio-political
nature in detail, and cited the following, i.e.: "the
socio-political nature of the legal status of the deputy
is that the deputy is, first of all, an authorized
representative  of the people, secondly, a
representative of the state power, and thirdly, a
collegial member of the representative body. The legal
regulation of issues related to the status of a deputy
ensures the unhindered and effective implementation
of the deputy's activities, in addition to guaranteeing
its socio-legal protection, it strengthens the deputy's
obligation to the people and society" [5].

Some foreign legal scholars have pointed out
other aspects of the category of legal status of the
deputy of local representative bodies.

For example, according to A. Ya. Sukharev, the
concept of "deputy status™ is the political and legal
nature of the mandate of the deputies of representative
bodies of state power, its origin, termination and
validity period, and the legal status of the deputies,
which is determined by the set of legal norms that
regulate social relations related to the powers of the
deputies. can be defined as [6].

M.A. Radjabova and A.A. Makhmudov stated
that "the deputy must have thoroughly studied the

situation in the district where he was elected, the mood
of the population, the lack of socio-economic
development of that district, the issues that are waiting
for their solution and the opportunities that are not
fully used, and he has a clear idea about them. it is
important to have. In a word, people's deputies must
be able to effectively use their rights and fulfill their
obligations under the Law "On the Status of Regional,
District and City Council Deputy". Only then, the
deputy can identify territorial problems, consider
them through the permanent commission of which he
is a member, and bring them up to the Council
session" [7].

It should be noted that theoretical scientists have
not sufficiently analyzed the differences between the
concepts of "status of the deputy" and "legal status of
the deputy" and the scientific-theoretical description
of these categories in their research work.

In our opinion, in a general sense, that is,
regardless of affiliation to local or higher
representative bodies, the term "status of a deputy"
can be understood as the general status of a deputy in
relation to all the powers, obligations, immunity,
guarantees of activity, professional ethics and
provisions given to a deputy by law.

The legal status of the deputy is the legal status
of the deputy, which includes only the rights and
obligations of the deputy, the right to immunity.

Based on the description of these concepts, it can
be noted that the fact that all general issues related to
the activity of a deputy are presented within the scope
of his status is also reflected in the current legislation,
in particular, in the name of the Law of the Republic
of Karakalpakstan "On the status of the deputy of the
district and city council of people's deputies" dated
May 14, 2005. the status of the deputy" is presented in
the style.

Based on the above, the elements related to the
status of the deputy of the local council can be
analyzed as follows:

1) Rights and obligations of the deputy.
According to the Law of the Republic of
Karakalpakstan dated May 14, 2005 "On the Status of
People's Deputies of District and City Councils", a
local council deputy has the following rights:

- "to elect and be elected to permanent and
temporary commissions of the relevant Council of
People's Deputies;

- to propose issues for consideration at the
meeting of the relevant Council of People's Deputies;

- to submit suggestions and comments on the
agenda of the meeting of the relevant Council of
People's Deputies, the procedure for considering the
discussed issues, and the essence of these issues;

- to express an opinion on the candidates of
officials elected, appointed or approved by the
relevant Council of People's Deputies;
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- to participate in discussions at the meeting of
the relevant Council of People's Deputies, to ask
questions to the speaker and chairman;

- to address the request of the deputy;

- to speak in order to justify their proposals and
to comment on the reasons for voting;

- to submit the text of his speech, proposal or
opinion on the issue discussed at the meeting to the
chairperson of the meeting of the relevant Council of
People's Deputies;

- in case of disagreement with the decision of the
body of which he is a member of the relevant Council
of People's Deputies, to state his point of view at the
meeting of the relevant Council of People's Deputies
or to inform the head of the said Council of People's
Deputies about it in writing;

- control over the implementation
development programs of the respective regions;

- to submit a proposal to the relevant Council of
People's Deputies to hear the report or information of
any body or official accountable to or under his
control at the meetings of the Council of People's
Deputies;

- to propose issues for review on the
implementation of the Laws of the Republic of
Uzbekistan and Karakalpakstan, as well as the
implementation of relevant decisions of the Council of
People's Deputies;

- to get acquainted with transcripts of meetings
of the relevant Council of People's Deputies;

- to hold meetings with voters, citizens' self-
management body, political party organization;

- has the right to appeal to relevant bodies and
officials in case of violations of citizens' rights and
interests protected by law or other cases of violation
of laws and regulations, with the demand to take
immediate measures to put an end to them."

1) In this regard, A. Tolaganov stated that the
most important part of the powers of the deputy is
exercised through the activity of the elected body.
Since the deputy is a member of the community body,
his constant and disciplined participation in the work
of this body is of great importance[8].

2) According to the Law of the Republic of
Karakalpakstan dated May 14, 2005 "On the Status of
the Deputy of the District and City Council of the
People's Deputies”, according to the Law "On the
Status of the Deputy of the District and City Council
of the People's Deputies" elected for the term of office.
The powers of the deputy are terminated before their
term in the following cases: if he submits a written
application to abdicate his powers; if he is elected or
appointed to a position that is inconsistent with the
exercise of his powers as a deputy according to the
law; in the event that the court's conviction against
him enters into legal force; if it is recalled; if he is
found incompetent by the court; if he is declared
missing or declared dead based on a legally binding

of

court decision; if he loses the citizenship of the
Republic of Uzbekistan; in the event of his death.

3) According to the Law of the Republic of
Karakalpakstan dated May 14, 2005 "On the Status of
People's Deputies of the District and City Councils",
the powers of the deputy may be terminated earlier by
the decision of the relevant Council of People's
Deputies. Behavior that tarnishes the high title of
deputy may be the basis for consideration of such a
matter. The powers of the deputy cannot be transferred
to another person. Within the scope of the powers
assigned to the deputy, the deputy of the relevant
Council of People's Deputies communicates with the
voters of his district, the political party that nominated
him as a deputy and the self-government body of
citizens, represents their interests in the relevant
Council of People's Deputies. The deputy considers
appeals received from voters in accordance with the
procedure established by law, takes measures to
resolve them, accepts individuals and representatives
of legal entities. The MP periodically, but at least four
times a year, informs the voters about his activities.

4) According to the Law of the Republic of
Karakalpakstan dated May 14, 2005 "On the Status of
the Deputy of the People's Deputies of the District and
City Councils", the following can be specified as the
duties of the deputy, that is, the deputy participates in
the meetings of the relevant Council of People's
Deputies and in the meetings of any commission
formed by this Council, if elected , must personally
participate in the voting in accordance with the
procedure established by the regulations of the
relevant Council of People's Deputies. If the deputy is
not able to participate in the meeting of the relevant
Council of People's Deputies and any commission he
is part of, the deputy must inform the Council of
People's Deputies or the head of the commission about
this in advance.

Guarantees of deputy activity. The set of
conditions that make it possible to implement
parliamentary guarantees are called guarantees of
parliamentary activities [9].

S. Nietullaev touched on the issue of
guaranteeing the activities of the deputies and said,
"Each deputy is guaranteed the conditions for the
unhindered and effective exercise of his powers, his
rights, honor and dignity are protected. Those who
harmed his honor and dignity will be held
administratively, criminally or otherwise liable in
accordance with the law" [10].

Sh. Zulfikarov suggested that "guarantees of
deputies’ activities should be studied into the
following types: immunity of deputies; labor rights
guarantees; material guarantees; organizational and
legal guarantees; social guarantees” [11].

When the guarantees of the deputy's activity are
interpreted more broadly, it includes the rights
(powers) of the deputy and the conditions for their
implementation, while when they are narrowly
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interpreted, the rights (powers) themselves are meant.
Guarantees of the deputy's activity can be divided into
organizational, material guarantees, labor rights,
personal privacy guarantees[12].

In our opinion, the guarantees of the deputy's
activity can be divided into 2 types, i.e. legal and
organizational guarantees.

In particular, the legal guarantees of the deputy's
activity can include issues such as "protection of the
rights, honor and dignity of the deputy", "right to
immunity of the deputy”, "exemption from military
training".

The organizational guarantees of the deputy's
activity include: "the right of the deputy to be
immediately accepted by officials”, "conducting the
deputy's activity in a manner consistent with
production or the performance of official duties",
"informational and material-technical support of the
deputy's activity", "the right of the deputy to travel for
free in transport" ” can be entered.

Legal guarantees of deputy activity. Every
deputy is guaranteed conditions for the unhindered
and effective exercise of his powers, his rights, honor
and dignity are protected. Persons who attack the
honor and dignity of the deputy shall be held
administratively, criminally or otherwise liable in
accordance with the law. Insulting a deputy, as well as
slandering him, is a cause of liability established by
law. It is not allowed to influence the deputy in any
way in order to prevent him from exercising his
powers as a deputy. Officials who do not fulfill their
duties to the deputy, obstruct his work, knowingly
provide him with false information, violate the
guarantees of the deputy's activity are liable according
to the law[13].

This type of responsibility is defined in Article
193 of the Code of Administrative Responsibility of
the Republic of Uzbekistan, according to which: "non-
fulfillment of their duties to deputies by officials of
state bodies, citizens' self-government bodies,
enterprises, institutions and organizations regardless
of the form of ownership, obstructing their work,
deliberately providing them with false information,
violating the guarantees of the deputy's activity, as
well as leaving the deputy's request without
consideration by officials or violating the terms of
their consideration without good reason, or knowingly
providing false information about them, shall be the
cause of appropriate administrative responsibility"
[14].

Also, deputies of district and city councils of
People's Deputies are exempted from military training
during the period of their powers.

Organizational guarantees of deputy activity.
According to the Law of the Republic of
Karakalpakstan dated May 14, 2005 "On the Status of
People's Deputies of District and City Council
Deputies", a deputy has the right to unimpeded access
to enterprises, institutions and organizations located in

the relevant district and city territory, as well as their
leaders and other uses the right to be immediately
accepted by officials. The procedure for a deputy's
access to enterprises, institutions, organizations
whose activities are state secrets and other secrets
protected by law is determined by law. The issue of
carrying out deputy's activities in harmony with
production or performance of official duties is clearly
expressed in the legislation. The deputy performs his
powers without separation from production or service
duties. Heads of enterprises, institutions and
organizations must release a deputy from work while
he is performing his duties as a deputy, keeping his
workplace (position). The average salary of a deputy
is maintained while performing the duties of a deputy.
The issues of informational and material-technical
support of the deputy's activities are entrusted to
district and city hokims in the regions. In particular,
the district and city governments provide the deputy
of the relevant Council of People's Deputies with
documents, necessary information and reference
materials, and also organize expert consultations on
issues related to the activities of the deputy. Also, the
deputy enjoys the right to travel for free in railway,
automobile passenger transport (except for taxis and
city passenger transport) in the territory of the relevant
district and city, as well as to buy road tickets without
waiting in line.

5) Immunity of the deputy. Immunity is the legal
expression of the most important guarantee of the
status of a deputy, which means that he cannot be
prosecuted, arrested or subjected to administrative
punishment imposed by the court without the consent
of the representative body that elected the deputy. The
parliamentary immunity is effective during the entire
term of office of the deputies, and after the end of this
term, it is terminated. Such a guarantee of the status of
a deputy is aimed at preventing unjustified criminal or
administrative prosecution of a person who is a
deputy. However, it should not be understood as a
means of saving the deputy from certain
punishment[15].

The issue of immunity of the deputy has been
scientifically analyzed by legal scholars as one of the
guarantees of the deputy's activity.

In particular, according to Sh. Zulfikarov,
"deputy immunity is a unique legal system of the
activity of a deputy, which means not to shirk
responsibility, as well as not to allow groundless
accusations” [16].

According to legal scientist S. Nietullaev,
"immunity is the legal expression of the inviolability
of the deputy, that is, the most important guarantee of
the deputy service™" [17].

According to Article 11 of the Law of the
Republic of Karakalpakstan dated May 14, 2005 "On
the Status of the Deputy of People's Deputies, District
and City Councils", the deputy has the right to
immunity during his term of office. Without the
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consent of the relevant Council of People's Deputies,
a deputy may not be held criminally responsible,
detained, imprisoned or subject to administrative
punishment imposed by the court. A deputy cannot be
held responsible for expressing an opinion or
expressing a point of view during the voting in the
relevant Council of People's Deputies, or for other
actions related to the exercise of his powers.
Including, they cannot be held accountable even after
the expiration of their powers. If, in connection with
such actions, the deputy committed insults, slanders or
other violations for which liability is provided by law,
he shall be held liable in case of deprivation of the
right to immunity.

Immunity of MPs is expressed in the fact that it
is forbidden to arrest or bring to court responsibility
for all actions of the MP, including those committed
while he is not performing his parliamentary duties.
The deputy enjoys immunity only during the term of
the deputy's mandate. A deputy may be deprived of
immunity by the chamber of which he is a member.
Immunity is automatically waived if the deputy is
caught in the act of committing a crime (in which case
the chamber can only demand that the prosecution of
the deputy cease) [18].

According to the Law of the Republic of
Karakalpakstan dated May 14, 2005 "On the Status of
Deputy of People's Deputies, District and City
Councils", clear procedures for depriving a deputy of
the right of immunity are established, according to
which the issue of depriving a deputy of the right of
immunity is determined by the district, city or higher
prosecutor's office. will be decided within ten days by
the Council of People's Deputies based on the
presentation of the standing prosecutor. A
presentation submitted by a lower prosecutor on
obtaining consent to prosecute a deputy can be
summoned by a higher prosecutor. The prosecutor's
submission on obtaining consent to prosecute, detain,
imprison a deputy or to apply an administrative
punishment against him in a judicial procedure is
considered by the relevant Council of People's
Deputies, and during the period between sessions, it is
considered by the head of the said Council of People's
Deputies or an official who performs his duties, the
adopted decision is later approved by the relevant
Council of People's Deputies. The decision of the
Council of People's Deputies on the issue of consent
to the deprivation of immunity of a deputy is
immediately sent to the relevant prosecutor. The
prosecutor, who has received consent to deprive the
deputy of immunity, must inform the relevant Council
of People’'s Deputies about the results of the
investigation and court hearing within three days from
the end of the proceedings. Refusal of the relevant
Council of People's Deputies to give consent to the
deprivation of the right of immunity of a deputy is
considered a case that excludes the conduct of a
criminal case against him or the case of an

administrative offense involving an administrative
punishment imposed in a court of law, and is the
reason for the termination of such cases. In case of
disagreement with the decision of the Council of
People's Deputies, the senior prosecutor has the right
to make a submission to the Dzhokorg Council of the
Republic of Karakalpakstan to cancel the decision and
submit the matter for reconsideration by the relevant
Council of People's Deputies. If a deputy has
committed a crime or an administrative offense
outside the district or city where he is a deputy of the
Council of People's Deputies, it is not required to
obtain consent to bring the deputy to criminal
responsibility, detain, imprison him, or apply an
administrative punishment against him in court.”

Also, the Criminal Procedure Code of the
Republic of Uzbekistan

According to Article 223, a deputy may not be
included in the category of persons enjoying the right
of immunity during arrest, detained and brought to the
internal affairs body or other law enforcement body.

5) Deputy request. It is known that in the
legislation, there is an institution of a deputy's request
to the executive bodies for explanation and
clarification of problems in the regions, that is,
"deputy request”. The request of the deputy is a public
request, according to which it is an appeal of a
representative body to organizations and agencies for
the purpose of solving various issues that are
bothering the population in the region.

According to the Law of the Republic of
Karakalpakstan "On the status of a deputy of the
district and city council of people's deputies”, the
deputy has the right to send a request to the officials
of the state power and management bodies located in
the relevant area with the request to give a reasoned
explanation or to state their point of view. The
officials of the state power and management bodies
shall send the answer to the deputy's request no later
than ten days from the date of receipt of the said
request. Deputies' requests addressed to presidents of
courts, prosecutors, heads of inquiry and investigative
bodies cannot be related to specific cases and
materials in their work. Information on deputy
requests can be discussed at a meeting of the relevant
Council of People's Deputies.

Deputies of the local Councils of People's
Deputies are not able to effectively use the institution
of deputation polls, which is considered an important
tool for resolving issues of urgent importance in the
regions and solving problems raised by citizens'
appeals. Researches have shown that the officials of
the local executive authorities in many cases do not
take appropriate measures to eliminate the problems
raised by the requests of the deputies, and the requests
of the deputies are not answered in time or in full. The
results of a public survey conducted among the
chairmen of the local Councils of People's Deputies
confirm this.
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However, in practice, there are cases in which
the heads of regional executive bodies resolve the
issues raised in the request for a deputy, leave the
request of a deputy without consideration or violate
the terms of their review without valid reasons, as well
as knowingly provide incorrect information regarding
the request for a deputy.

Accordingly, leaving a deputy's request
unconsidered by officials, or violating the terms of
their consideration without good reason, or knowingly
providing false information about them, entails the
appropriate responsibility according to Article 193 of
the Code of Administrative Responsibility of the
Republic of Uzbekistan.

6) Deputy etiquette. A deputy must strictly
observe the rules of etiquette. It is not allowed for a
deputy to use his position in a way that harms the
legitimate interests of citizens, society and the state.
In case of violation of deputy's etiquette, the issue of
deputy's behavior may be considered by the relevant
Council of People's Deputies or by the body of the
relevant Council of People's Deputies on its behalf.

In the case of behavior by a deputy that grossly
violates generally accepted norms of -etiquette,
deputation etiquette, tarnishes the high name of the
deputy, harms the reputation of representative bodies
of state power, in the event of misconduct, he will be
recalled in accordance with the law, or his powers will
be terminated according to the decision of the Council.
may be terminated earlier.

On December 26, 2018, the Law "On Recalling
the People's Deputies of the District and City Councils
of the People's Deputies, District and City Councils of
the Republic of Karakalpakstan" was adopted.
According to this Law, the following are grounds for
recalling a deputy: the deputy's violation of current
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